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Preface

Thank you for your continued use of Spansion products.
Read this manual and "Data Sheet" thoroughlybefore using products in this family.

Purpose of this manual and intended readers

This manual explains the functions and operations of this family and describes how itis used. The manual is
intended for engineers engaged in the actual developmentof products using this family.

For the descriptions on Analog macro, Timer,and Communication Macro, see the respective separate
peripheral manual.

Note:
—  This manual explains the configuration and operation of the peripheral functions, but does not cover
the specifics of each device in the series.
Users should referto the respective data sheets of devices for device-specific details.
Trademark

ARM and Cortex are the trademarks of ARM Limited inthe EU and other countries.

The companynames and brand names herein are the trademarks or registered trademarks oftheir
respective owners.

Sample programs and development environment

Spansion offers sample programs free of charge for using the peripheral functions ofthe FMO+ family.
Spansion also makes available descriptions ofthe developmentenvironmentrequired for this series. Feel
free to use them to verify the operational specifications and usage ofthis Spansion microcontroller.

Microcontroller support information:
http://mww .spansion.com/support/microcontrollers/

Note:

— Note thatthe sample programs are subjectto change without notice. Since they are offered as a
way to demonstrate standard operations and usage, evaluate them sufficiently b efore running them
on your system.

Spansion assumes no responsibility forany damage that may occur as a result of using a sample
program.

Overall Organization of This Manual
Peripheral Manual Timer Parthas 14 chapters and APPENDIXES as shown below.

CHAPTER 1: System Overview

CHAPTER 2-1: Clock

CHAPTER 2-2: Peripheral Clock Gating
CHAPTER 2-3: High-Speed CR Trimming
CHAPTER 2-4: Low-Speed CR Prescaler
CHAPTER 3: Clock Supervisor

CHAPTER 4: Resets

CHAPTER 5: Low-voltage Detection
CHAPTER 6: Low Power Consumption Mode
CHAPTER 7-1: Interrupts

CHAPTER 7-2: Interrupts (A)

CHAPTER 7-3: Interrupts(B)

CHAPTER 8: External Interrupt and NMI Control Sections
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CHAPTER 9: DMAC

CHAPTER 10-1:1/0O Port

CHAPTER 10-2: Fast GPIO

CHAPTER 11: CRC (Cyclic Redundancy Check)

CHAPTER 12:Debug Interface

CHAPTER 13: Micro Trace Buffer Data Watchpointand Trace
CHAPTER 14:Flash Memory

CHAPTER 15:Unique ID Register

APPENDIXES

4 S6E1A1_MN710-00001-1v0-E January 17,2014



N

PERIPHERAL MANUAL SPANSION®

A\

Related Manuals
The manuals related to this family are listed below. See the manual appropriate to the applicable conditions.

The contents of these manuals are subject to change without notice. Contact us to check the latest versions
available.

Peripheral Manual
B FMO+ Family PERIPHERAL MANUAL (this manual)
(Called "PERIPHERAL MANUAL" hereafter)

B FMO+ Family PERIPHERAL MANUAL Timer Part
(Called "Timer Part" hereafter)

B FMO+ Family PERIPHERAL MANUAL Analog Macro Part
(Called "Analog Macro Part" hereafter)

B FMO+ Family PERIPHERAL MANUAL Communication Macro Part
(Called "Communication Macro Part" hereafter)

Data sheet
For details aboutdevice-specific, electrical characteristics, package dimensions, ordering information etc.,
see the following document.

B 32-bitMicrocontroller FMO+ FamilyDATA SHEET

Note:

—  The data sheetsfor each series are provided.
See the appropriate data sheetfor the seriesthat you are using.

CPU Programming manual
For details about ARM Cortex-MO+ core, see the following documents thatcan be obtained from
http://www.arm.com/.

B Cortex-MO+ Technical Reference Manual
B ARMv6-M Architecture Application Level Reference Manual

Flash Programming manual
For details aboutthe functions and operations ofthe built-in flash memory, see the following document.

B FMO+ Family FLASH PROGRAMMING MANUAL

Note:

—  The Flash Programming manuals for each series are provided.
See the appropriate Flash Programming manual for the series that you are using.
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How to Use This Manual

Finding a function

The following methods can be used to search for the explanation of a desired function in this manual:
B Searchfrom the table of the contents

The table of the contents lists the manual contents in the order of description.
B Search from the register

The address where eachregisteris located is notdescribed in the text. To verify the address ofaregister,
see"A Register Map"in "APPENDIXES".

About the chapters
Basically, this manual explains 1 peripheral function per chapter.

Terminology
This manual usesthe following terminology.

Term Explanation
Word Indicates access in units of 32 bits.
Half word Indicates access in units of 16 bits.
Byte Indicates access in units of 8 bits.
Notations
B The notations in bit configuration ofthe register explanation of this manual are written as follows.
= bit : bit number
- Field : bit field name
— Attribute : Attributes for read and write of each bit
- R : Read only
- W Write only
-  RMW: Readable/Writable
- - Undefined
— Initial value : Initial value of the register after reset
- 0 : Initial value is "0"
- 1 Initial value is "1"
- X Initial value is undefined

B The multiple bits are written as follows in this manual.
Example : bit7:0 indicates the bits from bit7 to bit0

B The values such as for addresses are written as follows in this manual.

— Hexadecimal number : "0x"is attached in the beginning of a value as a prefix (example : OXFFFF)
— Binarynumber : "Ob" is attached in the beginning ofa value as a prefix (example:0b1111)
— Decimal number: Written using numbers only (example : 1000)

S6E1A1_MN710-00001-1v0-E January 17,2014
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The target products in this manual
B |n this manual, the products are classified into the following groups and are described as follows.
For the descriptions such as "TYPEL1", seethe relevantitems ofthe target FMO+ productin the listbelow.

Table 1 FMO+ family TYPEL Product list

A\

Flash memory size

TYPE
88 Kbytes 56 Kbytes
S6E1A12B0A S6E1A11BOA
TYPEL
S6E1A12CO0A S6E1A11CO0A
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1. Bus Architecture

This section explains the bus architecture.

For this series bus, AHB Bus Matrix circuit actualizes a multi-layer bus. Master and slave architectures are
shown below:

B Master
— Cortex-M0+ CPU (AHB-Lite)
- DMAC

B Slave
— On-chip Flash Memory
— On-chip SRAM (MTB sharable)
— AHB-AHB Bus Bridge
— AHB-APB Bus Bridge (APBO, APB1)

See Figure 1-1 for the bus block diagram.

Features
B RAM Architecture

The user SRAM area can be shared with the MTB SRAM area. The two areas are divided according to user
configuration.

B APB Extension Bus
APB1 Peripheral Bus is an APB extension bus to which the following functions are originally added based on
AMBA3.0. (APBO is notincluded.)

— Supporting Halfword (16 bits) and Byte(8 bits) Accesses
For supported registers, halfword access and byte access are enabled.
See "A. Register Map" in "APPENDIXES" for the supported registers.

— Adding Read-Modify-Write (RMW) Signal
HMASTLOCK signalin bit-band operations is used to generate.
RMW signalis asignal added to prevent that an unrelated flag is cleared mistakenlyin
read-modify-write process of bit-band operations.
The corresponding flag reads "1"in read during the read-modify-write process and is designed to
ignore "1" write.
This prevents any unrelated flag from being mistakenlycleared in the next write when the flag is set
immediatelyafter the read in the sequence from read to modify to write.
For the corresponding flags and registers, itis described that "regardless of bit values, "1" can be
read in "Read-Modify-Write".

Notes:
— No bit-band operation mustbe performed on a register for which RMW is prohibited.
—  When Read-Modify-Write process is performed over the software without bit-band operation, RMW
signalis not output.
Therefore, in this case, the flag value can be read in read operation although a register supports
RMW process, and it is necessary not to be cleared an unrelated flag mistakenly in write operation.

— Itis compatible with Cortex M3 bitband operations, see the ‘Cortex M3 Technical Reference Manual”
for detail information.
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B Priority Level
A priority of the bus rightis determined in round-robin scheme.
B Endian
This family uses little endian byte order.
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1.1 Bus Block Diagram

Figure 1-1 illustrates the bus block diagram.
Figure 1-1 Bus Block Diagram

SW-DP Single-cycle
1/O port Fast
GPIO

Cortex -MO+™
Core Coresight-MTB |y ~ SRAM
System bus >
> F:‘;":h €—p Flash
APBO
APBO < > AHB to APB
peripherals bridge
DMAC bus »
DMAC
X
g AHB to AHB AHB
* bridge peripherals
a
m
I
<<
AHB to APB lAPBl I APB1
bridge peripherals
Note:

—  There are some areas which no DMAC transfer can be performed. For details, see the notes in"1.3
Memory Map" and DMAC Transfer columnin Table 1-1.
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1.2 Memory Architecture
This section shows the memoryarchitecture.
For this family, 4 GB address space is available.
A Flashmemoryareaupto 1 MB in size and an SRAM area upto 512 KB in size are defined.

Section "1.3 Memory Map" illustrates the memory map, and Section "1.4 Peripheral Address Map" illustrates
the peripheral address map.

For the details of Cortex-M0+ private peripheral shown in Figure 1-2, see "Cortex-M0+ Technical Reference
Manual®.

January 17, 2014, S6E1A1_MN710-00001-1v0-E 23



CHAPTERL: System Owveniew
1. Bus Architecture

N

SPANSION-
A\

PERIPHERAL MANUAL

1.3 Memory Map
Figure 1-2 illustrates the memorymap.

Fgure 1-2 Memory Map

- — OXA1FF_FFFF Peripheral area
|
OXFFFF_FFFF I
Reserved |
0xF802_0000 I Reserved
Fast GPIO |
0xF800_0000 |
|
Reserved |
OxF000_3000 I 0x4006_4000 CAN ch.1
- ROM table I 0x4006_3000 :
0xF000_2000 | 0x4006 2000 CAN ch.0
MTB_DWT ! - Reserved
0xF000_1000 Y= - | 0x4006_1000 DMAC
registers
0XF000_0000 ,' 0x4006_0000
Cortex-MO+ Private | Reserved
Peripherals | _ A
0XE000_0000 | 0x4003_D000 Peripheral Clock Gating/
| 0x4003_C000 Low-spee;_?_?:prescaler
' 0x4003_B00O Watch Counter
l' 0x4003_A000 e
| 0x4003_9000 MES
| 0x4003_8000
Reserved | 0x4003 7000 CAN Prescaler
- Reserved
,' 0x4003_6000 L VDIDS Mode
| 0x4003_5000 DMI-CEC
,' 0x4003_4000 SPI0
| 0x4003_3000 TcDC
0x4400_0000 | 0x4003_2000
xaal- I INT-Req READ
32 Mbytes Bit Band alias | 0x4003_1000 XTI
0x4200_0000 — 0x4003_0000 Reserved
Peripherals 0x4002_F000 CR Trim
0x4000_0000 = 0x4002_E000
\ Reserved
Reserved 0x4002_9000
| D/AC
\ 0x4002_8000
0x2400_0000 | 0x4002_7000 ADC
32 Mbytes Bit Band alias | 0x4002 6000 QPRC
- Base Timer
0x2200_0000 ‘\ 0x4002_5000 =
Reserved \ 0x4002_4000
0x2008_0000 \ 0x4002 3000 Reserved
SRAM \ _ VERTT
0x2000_0000 \ 0x4002_2000 unit
\ 0x4002_1000 MFT unit 1
- MFT unit 0
‘\ 0x4002_0000 un
Reserved | Reserved
\ 0x4001_6000 -
\ Dual Timer
\ 0x4001_5000 o p
eserve
0x0010_0008 - ! 0x4001_3000
CR Trim \ - SW WDT
0x0010_0004 - \ 0x4001_2000
Security HW WDT
0x0010_0000 | 0x4001_1000 ClockResel
! 0x4001_0000
Flash |
|
0x0000_0000 | Reserved
|
\ 0x4000_1000
- Flash I/F
L — 0x4000_0000 as
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Notes:
— Do notaccessto areserved area.
—  For details of the flash memory, see "FLASH PROGRAMMING MANUAL" of the product used.
— Do not perform DMAC transfer on a following area.
- Bit Band Alias area
- Fast GPI1O
- ROMtable
-  MTB_DWT
—  MTB registers(SFR)
—  Coretex-MO+ Private Peripherals

A\
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1.4 Peripheral Address Map

Table 1-1 shows the peripheral address map.
Table 1-1 Peripheral Address Map

DMAC . Register
Start Address End Address Bus Peripheral CHAPTER
Transfer Map
FLASH IF Register / FLASH_IF/U *
0x4000_0000 0x4000_OFFF ) ) ) .
AHB | Disabled | Unique ID Register nique ID Chapter15
0x4000_1000 0x4000_FFFF Reserved - -
Chapter 2-1
Clock / Chapter 3
0x4001_0000 0x4001_OFFF Clock and Reset Control
- - Reset Chapter 4
Chapter 6
0x4001_1000 0x4001_1FFF . Hardw are Watchdog Timer HWWDT Chapter 1in
APBO | Disabled )
0x4001_2000 0x4001_2FFF Softw are Watchdog Timer SWWDT Timer Part
0x4001_3000 0x4001_4FFF Reserved - -
| hapter 2 i
0x4001_5000 | Ox4001_5FFF Dual Timer Dual_ Chapter 2 in
- - Timer Timer Part
0x4001_6000 0x4001_FFFF Reserved - -
0x4002_0000 0x4002_OFFF Multi-function Timer unit O MFT .
= = , , , Chapter 6 in
0x4002_1000 0x4002_1FFF Multi-function Timer unit 1 MFT Ti Part
imer Par
0x4002_2000 0x4002_2FFF Multi-function Timer unit 2 MFT
0x4002_3000 0x4002_3FFF Reserved - -
Chapter 7-2 in
0x4002_4000 0x4002_4FFF PPG PPG i
- - Timer Part
Base Timer/ Chapter 5-1
0x4002_5000 0x4002_5FFF Base Timer Base Timer Chapter 5-2
Selector in Timer Part
Chapter 8-1
0x4002_6000 0x4002_6FFF QPRC QPRC Chapter 8-2
APBl | Enabled o
in Timer Part
Chapter 1-2
Chapter 1-3 in
0x4002_7000 0x4002_7FFF A/D Converter A/DC
- - Analog Macro
Part
Chapter 2 in
0x4002_8000 0x4002_8FFF D/A Converter DIAC Analog Macro
Part
0x4002_9000 0x4002_DFFF Reserved - -
0x4002_E000 0x4002_EFFF High speed CR trimming CR Trim Chapter 2-3
0x4002_F000 0x4002_FFFF Reserved - -
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DMAC . Register
Start Address End Address Bus Peripheral CHAPTER
Transfer Map
0x4003_0000 0x4003_OFFF External Interrupt EXTI Chapter 8
Interrupt Source Check INT-Req
0x4003_1000 0x4003_1FFF . Chapter 7
Register READ
Chapter 3in
0x4003_2000 0x4003_2FFF LCDC LCDC Analog Macro
Part
0x4003_3000 0x4003_3FFF GPIO GPIO Chapter 10
Chapter 3in
HDMI-CEC/Remote Control o
0x4003_4000 0x4003_4FFF i RCEC Commrunication
Reception
Macro Part
0x4003_5000 0x4003_50FF Low Voltage Detection LVvD Chapter 5
0x4003_5100 0x4003_5FFF Deep standby control block DS_Mode Chapter 6
0x4003_6000 0x4003_6FFF Reserved - -
CAN Chapter 2-1in
0x4003_7000 0x4003_7FFF CAN Prescaler - Conmunication
Prescaler
APB1 | Enabled Macro Part
Chapter 1-2
Chapter 1-3
. . . Chapter 1-4
0x4003_8000 0x4003_8FFF Multi-function serial MFS .
- - Chapter 1-5 in
Conmmunication
Macro Part
0x4003_9000 0x4003_9FFF CRC CRC Chapter 11
Chapter 3-1
Watch .
0x4003_A000 0x4003_AFFF Watch counter Chapter 3-2 in
Counter )
Timer Part
Chapter 4 in
0x4003_B000 0x4003_BFFF Real time clock RTC ) P
Timer Part
Peripheral Clock Gating /Low Peripheral Chapter 2-2
0x4003_C000 0x4003_CFFF i
- - Speed CR Prescaler Clock Gating | Chapter 2-4
0x4003_D000 0x4003_FFFF Reserved - -
0x4004_0000 0x4005_FFFF Reserved - -
0x4006_0000 0x4006_OFFF DMAC DMAC Chapter 9
0x4006_1000 0x4006_1FFF Reserved - -
0x4006_2000 0x4006_2FFF AHB Enabled | CANch.0 CAN Chapter 2-2 in
Gommunication
0x4006_3000 0x4006_3FFF CANch.1 CAN Macro Part
0x4006_4000 Ox41FF_FFFF Reserved - -

*: For the details of "FLASH IF Register",see "FLASH PROGRAMMING MANUAL" of the product used.
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2. Cortex-MO+ Architecture

This section explains the core architecture used in this family.
The Cortex-MO+ core block architecture* used in this family is as follows:

B Cortex-MO+ Core
H NVIC

B DWT

H MTB

H SW-DP

B ROM Table

B Single-cycle I/O port

*: The architecture varies depending on the products. For details, see "Data Sheet" of the productused.

Cortex-MO0+ Core

This family is equipped with a highly energy-efficient 32-bitprocessor core (ARM Cortex-MO+ core).
This peripheral manual does notdescribe the details of Cortex-MO+ core.

For the details, see "Cortex-MO+ Technical Reference Manual”.

B Cortex-MO+ core version
For the version of Cortex-MO+ core, see "Data Sheet" of the product used.

NVIC (Nested Vectored Interrupt Controller)

For this family, one NMI (non-maskable interrupt) and maximum 32 peripheral interrupts (IRQO to IRQ31)**
can be used.

In addition, the interrupt priority register (from OXEOOOE400) has 2 bits, and 4 interruptpriority levels can be
configured.

For the details of peripheralinterrupts, see the chapter of the target "Interrupts " after check the product
currently used with "Configuration of interrupts”, and for NMI operations, see also another chapter "External
Interrupt and NMI Control Block".

NMI pin is assigned fora combined use with a general-purpose port. Its initial value after a resetrelease is
setto the general-purpose port,and NMI inputis masked.

When NMl is used, enable NMI in the port setting.

For the details, see another chapter "I/O Port".

*1: "Cortex-MO+ Technical Reference Manual" defines an exception type: IRQ as an external interrupt.
In this peripheral manual, to distinguish from an interrupt by an external pin "External Interrupt and NMI
Control Block", the exception type: IRQ is indicated as a peripheral interrupt.
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B SysTick Timer
SysTick Timeris asystem timer for OS task managementintegrated into NVIC.

This family generates STCLK through dividing HCLK by eightand sets the values of SysTick Calibration
Value Register (Address: 0XEOOOE01C) as shown below:

bit31 : NOREF = 0
bit30 : SKEW =1
bit23:0  : TENMS = 0x00C350 (50000)**

*1. TENMS value is setto a value which becomes 10 ms when 1/8 clock of HCLK is inputto STCLK and
that HCLK isin 40 MHz (5 MHz in 1/8 case).
The value of TENMS is not always 10ms because HCLK can be changed to anotherfrequency in the
clock control block. Therefore, it is required to calculate an appropriate interrupttiming according to
HCLK frequency.

DWT (Data Watchpoint & Trace Unit)
This family is equipped with DWT to use as the debug function.
DWT contains four comparators, and each comparator can be setas a hardware watchpoint.

BPU (Breakpoint Unit)
BPU provides supportfor breakpointfunctionality on instruction fetches.

MTB (Micro Trace Buffer)
This family is equipped with a Cortex-MO+ optional component MTB to supportinstruction trace.

SW-DP
This family is equipped with SW-DP to supportthe serial wire protocol.

ROM Table
ROM table provides the address information ofa debug componentto an external debug tool.

Single-cycle 1/0 port
This family is equipped with Single-cycle I/O portto use as the high speed accessto tightly-coupled
peripherals.
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3. Mode

This section explains the function of operating modes.
In this family, the following operating modes can be used:

B UserMode
Internal ROM (Flash) Startup: CPU obtains a resetvector from Flash memoryand starts operations.
B Serial Writer Mode

Flash serial write is enabled.
*: For the details ofthis mode, see "FLASH PROGRAMMING MANUAL" of the productused.

Operating modes are determined after arelease ofrespective power-on reset, low voltage detection reset,
and INITX pin inputreset.

*: For the details of power consumption control and clock selection modes, see other chapters "Low Power
Consumption Mode"and "Clock".

How to Set Operating Mode
Operating modes are configured by MD pin (MDO) input.

MD Pins )
Operating Mode
MDO
0 User Mode Internal ROM(Flash) Startup
1 Serial Writer Mode

Startup Sequence
Processesto determine operating modesin the startup sequence are shown below:

1. MD Pin Sampling
2. Determining Operating Mode and Retaining Mode Data

The descriptions ofthese processes are as follows:

1. MD Pin Sampling

Operating mode is configured by MD pininput (MDO). This inputis sampled by power-on reset, low-voltage
detectionreset,and INITX pininput reset.
Determine the MDO pin inputbefore a resetthat is the sampling factoris released.

2. Determining Operating Mode and Retaining Mode Data
MDO, whichis sampled bya reset, is retained until another resetis input again.

Operating modes are determined bythe retained MDO. Therefore, even MDO is changed after a resetis
released, itdoes notaffect an operating mode.
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4. Clock Setup Procedure Examples
5. Registers
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1. Overview

This section provides an overview of the clock generation unit.
The clock generation unitgenerates various types of clocks used to operate the MCU.
Source clock is the generic name for external and internal oscillation clocks ofthis MCU.

The following five types of clocks are source clocks:

— Main clock (CLKMO)

— Sub clock (CLKSO)

— High-speed CR clock (CLKHC)
— Low-speed CRclock (CLKLC)
— Main PLL clock (CLKPLL)

Select one from the source clocks. In this chapter, the selected clockis referred to as the master clock. The
master clockis a source ofinternal bus clocks used to operate this MCU.

Dividing the master clock frequency can generate a base clock. In addition, dividing the base clock can
generate each bus clock.

In this chapter, the base clock and bus clocks are referred to as internal bus clocks. The following three
types of clocks are internal bus clocks:

— Baseclock (HCLK/FCLK)
— APBO bus clock (PCLKO)
— APBL1 bus clock (PCLK1)

In addition to source clocks, the master clock, and internal bus clocks, the following clocks are provided:

— CAN prescalerclock
— Software watchdog timer countclock

The following shows the features of the clock generation unit.

— It can setthe oscillation stabilization waittime ofthe main clock (CLKMO).

— It can setthe interruptwhich generates at completing the oscillation stabilization waittime ofthe main
clock (CLKMO).

— It can setthe oscillation stabilization waittime ofthe sub clock (CLKSO).

— It can setthe interruptwhich generates at completing the oscillation stabilization waittime ofthe sub
clock (CLKSO).

— It can setthe oscillation stabilization waittime ofthe main PLL clock (CLKPLL).

— It can setthe interruptwhich generates at completing the oscillation stabilization waittime ofthe main
PLL clock (CLKPLL).

— It can setthe PLL multiplication ratio.

— It can selectthe master clock.

— It can setthe frequency division ratio of each internal bus clock fre quency.

— It can selectrun or stop of the APB1 bus clock.

— It can setthe frequency division ratio of the software watchdog timer countclock frequency.

— It can setrun/stop of the software watchdog timer countclock.

— It can setthe watchdog timer count operationin debug mode.

— ltincludes registers for enabling clock-related interrupts, checking interrupt status, and clearing
interruptfactors.
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2. Configuration
This section explains configuration ofthe clock generation unit.

Source clock
Source clock is the generic name for external and internal oscillation clocks ofthis MCU. The following five

types of clocks are source clocks:

B Main clock (CLKMO)
CLKMO is generated by connecting a crystal oscillator etc. to the main clock oscillation pins (X0, X1), or
inputusing an external clock.

B Sub clock (CLKSO)
CLKSO is generated by connecting a crystal oscillator etc. to the sub clock oscillator pins (X0A, X1A), or
inputusing an external clock.

B High-speed CR clock (CLKHC)
CLKHC is an outputclock for the high-speed CR oscillator.

B Low-speed CR clock (CLKLC)
CLKLC s an outputclock for the low-speed CR oscillator.

(Notes) The low-speed CR clockis a clock after a prerscaler.
For details on the low-speed CR clock prescaler, see Chapter "Low-speed CR Clock
Prescaler".

B Main PLL clock (CLKPLL)
CLKPLL is generated by multiplying the main oscillation clock or high-speed CR clock using the PLL Clock
Multiplication Circuit (PLL Oscillation Circuit).

Master clock
The signal selected from source clocks are referred to as the master clock.

The masterclockis a source for all bus clocks.

Note: See "1. Notes when high-speed CR is used forthe master clock"in "B. Listof Notes"when you use
the following clock for the master clock.

— High-speed CR clock

— Main PLL clock (When selecting high-speed CR clock for the input clock of PLL)

— The masterclock value should notbe largerthan the maximum value in "Internal operating clock
frequency: Fcc (Base clock HCLK/FCLK)"of "Data Sheet".

Internal bus clocks
The following signals are bus clocks generated internally.

B Base clock (HCLK/FCLK)
HCLKand FCLK are collectively called the base clock. Both HCLK and FCLK are supplied to the CPU.
HCLK s a clock for macro connected to the AHB bus.
The clock frequency can be set to between 1/1 and 1/16 frequency of the master clock.
This clock stops intimer mode, RTC mode, stop mode, deep standbyRTC mode, and deep standbystop
mode.
In sleep mode, the CPU stops the supplyof HCLK while continuing the supplyof FCLK.
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B APBO bus clock (PCLKO)
PCLKO s a clock for peripheral macro connected to the APBO bus.
The clock frequency can be set to between 1/1 and 1/8 frequency of the base clock.
This clock stops intimer mode, RTC mode, stop mode, deep standbyRTC mode, and deep standbystop
mode.

B APB1 bus clock (PCLK1)
PCLK1is a clock for peripheral macro connected to the APB1 bus.
The clock frequency can be set to between 1/1 and 1/8 frequency of the base clock.
This clock stops intimer mode, RTC mode, stop mode, deep standbyRTC mode, and deep standbystop
mode.
The supplyofthe clock can be also stopped bysetting a register.

Clocks other than source clocks and internal bus clocks
B CAN prescalerclock
This clock is the same clockas CLKPLL,used for CAN prescaler.
The frequency division used for the clock mustbe configured on the prescaler side.
This clock stops in RTC mode, stop mode, deep standbyRTC mode, , and deep standbystop mode.

For operation settings of CAN prescaler,see Chapter "CAN Prescaler" in "Communication Macro Part".
B Software watchdog timer countclock (SWDOGCLK)

SWDOGCLK is a clock for the software watchdog timer connected to the APBO bus.

The clock frequency can be set to between 1/1 and 1/8 frequency of the APBO bus clock.

This clock stops intimer mode, RTC mode, stop mode, deep standbyRTC mode, and deep standbystop

mode.

For operation settings ofthe software watchdog timer, see Chapter "Watchdog Timer"in "Timer Part".
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Block diagram
Figure 2-1 shows the block diagram ofthe clock generation unit.

FHgure 2-1 Block Diagram of Clock Generation Unit

CAN prescaler clock

4 CLKPLL "
. eqfenc IN.| PLL [OUT [ ™
A Y =1 Analo frequencyr—
division B> 9 division
N
] frequency
reg . division
CPU
: H N Cortex-M0+
i CLKPLL }
: : FCLK
Main : H
X0 > oscillation L + >
X1 circuit i CLKMO : HCLK_core
High-speed ;
CR oscillation + - > *3 DIV1to 16
circuit i CLKHC : | Master clock © | frequency
! : division SLEEPING
Sub H (default 1)
X0A oscillation + = >
X1A circuit : CLKSO :
; : Base clock (HCLK)
>
CLKLC
“Saiice ook 2
Low-speed | | reg "
CR Prescaler
DIV1to 8 PCLKO
frequency _ -
Low-speed 1 division '
CR oscillation (default 1)
circuit
DIV1to 8
frequency | SWDOGCLK )
division
(default 1)
DIV1to 8
|| frequency PCLK1 .
division -
(default 1)

*1. PSW_TMR: PINC (PLL inputclock selectbit)
*2.  SCM_CTL: RCSJ[2:0] (Master clock switch control bits)

*3. The masterclock frequency should notbe largerthan the maximum frequencyof base clock
(HCLK/FCLK). For the maximum frequencyof base clock (HCLK/FCLK), see "Data Sheet" of the
productused.
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3. Operations

This section explains the clock generation unit.

3.1 Selecting Clock Mode

Definition of clock mode (selecting the master clock)
The MCU clock mode is defined by the source clock selected by the system clock mode control register.
Five types of clock modes are provided: Main clock mode, sub clockmode, high-speed CR clock mode,

low-speed CR clockmode,and main PLL clock mode.

B Main clock mode
In main clock mode, the main clock (CLKMO) is used as a master clock. The clock runs a bus clock used to
operate the CPU, and mostperipheral functions.

The status of the PLL clock (CLKPLL) depends on the setting of the PLLE bit in the System Clock Mode
Control Register (SCM_CTL), the status of the sub clock (CLKSO) on the setting of the SOSCE bitin the
System Clock Mode Control Register (SCM_CTL), and the status of the high-speed CR clock (CLKHC) on
the setting of the HCRE bit in the System Clock Mode Control Register (SCM_CTL). Besides, the
MCSVE/FCSDE in CSV_CTL also activate the high-speed CR clock(CLKHC).The low-speed CR clock
(CLKLC) cannotbe stopped by user program.

B Sub-clockmode
In sub clock mode, the sub clock (CLKSO) is used as amaster clock. The clock runs a bus clock used to
operate the CPU, and mostperipheral functions.

The main clock (CLKMO), high-speed CR clock (CLKHC), and main PLL clock (CLKPLL) are stopped by
hardware. The low-speed CR clock (CLKLC) cannotbe stopped by user program.

B High-speed CR clockmode
In high-speed CR clock mode, the high-speed CR clock (CLKHC) is used as a master clock. The clock runs
a bus clock used to operate the CPU, and mostperipheral functions.

Statuses of the main clock (CLKMO), main PLL clock (CLKPLL), and sub clock (CLKSO) differ depending on
the settings of MOSCE, PLLE, and SOSCE bits in the System Clock Mode Control Register (SCM_CTL).
The high-speed CR clock (CLKHC) and low-speed CR clock (CLKLC) cannotbe stopped by user program.

B Low-speed CR clockmode
In low-speed CR clockmode, the low-speed CR clock (CLKLC) is used as amaster clock. The clock runs a

bus clock used to operate the CPU, and mostperipheral functions.

In low-speed CR clock mode, the main clock (CLKMO), high-speed CR clock (CLKHC),and main PLL clock
(CLKPLL) are stopped by hardware. Status of the sub clock (CLKSO) differs depending on the setting of the
SOSCE bhitin the System Clock Mode Control Register (SCM_CTL).

B Main PLL clock mode
In main PLL clock mode, the main PLL clock (CLKPLL)is used as a master clock. The clock runs a bus clock
used to operate the CPU, and mostperipheral functions.

Status of the sub clock (CLKSO) differs depending on the setting of the SOSCE bit in the System Clock
Mode Control Register (SCM_CTL). The status of the high-speed CR clock (CLKHC) depends on the setting
of some registers.For details , see Chapter "Low Power Consumption Mode". The status of main clock
(CLKMO) depends onthe setting of PINC in PSW_TMR or MOSCE in SCM_CTL. The low-speed CR clock
(CLKLC) cannotbe stopped by userprogram.
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3.2 Internal Bus Clock Frequency Division Control
This section explains the internal bus clock frequency division.

Frequency division ratio from the base clock can be setindependentlyfor each internal bus clock.
This function can setthe operating frequency optimized for each circuit.

The maximum frequencyof the internal bus clock differs by product. For details, see "Data Sheet" of the
productused.

To setthe frequency division ratio of internal bus clocks, use the Base Clock Prescaler Register (BSC_PSR),
APBO Prescaler Register (APBCO_PSR) and APB1 Prescaler Register (APBC1_PSR). For details of each
register,see"5. Registers".

Setting the bus clock frequency division

— The setfrequency divisionratio is not cleared by a software reset. The latestvalue is retained before
the software reset.

— The value is initialized by a resetother than software resets.
Before changing the initiallyset master clock to a faster source clock, be sure to setthe frequency
division ratio.

— If a combined value of master clock, PLL multiplication, and frequency division ratio settings exceeds
the maximum operating frequencyofeach internal bus, the operation corresponding to the setting is
not guaranteed.

January 17, 2014, S6E1A1_MN710-00001-1v0-E 37



CHAPTER2-1: Clock

/\ 3. Operations

SPANSION- PERIPHERAL MANUAL

A\

3.3 PLL Clock Control
This section explains the PLL clock control.

The PLL Clock Control Circuitis used to generate the main PLL clock from the main clock or high-speed CR
clock. The PLL Oscillation Circuitcan enable/disable operation (oscillation), selectthe inputclock, setthe
stabilization waittime, and set the multiplication.

PLL operation
The following explains operation ofthe main PLL clock.

— Configure the following settings using the PLL Clock Oscillation Stabilization Wait Time Setup Register
(PSW_TMR).

—  Selecting the PLL inputclock

—  Setting the main PLL clock stabilization waittime

— The PLL oscillation enable bit (PLLE) of the System Clock Mode Control Register (SCM_CTL) must be
enabledtoletthe PLL Circuitstart oscillating.

— When the PLL clock stabilization waittime has elapsed, and the "PLL oscillation stable bit" of the
System Clock Mode Status Register (SCM_STR) indicates a stable state, the preparation for transition
to main PLL clock mode completes.

— Master clock switch control bit (RCS[2:0]) of the System Clock Mode Control Register (SCM_CTL)
mustbe setto main PLL clock mode (RCS[2:0]=010) to change to main PLL clockmode.

Setting the main PLL clock oscillation stabilization waittime
The details are given in "5.8 PLL Clock Stabilization Wait Time Setup Register (PSW_TMR)".

Notes:
—  For block diagram ofthe PLL Clock Control Circuit, see "2.Configuration™.
—  Forthe order of frequency division settings for each internal bus clock, see "4 Clock Setup
Procedure Examples".
—  Forthe oscillation stabilization waittime, see "3.4 Oscillation Stabilization Wait".
—  When selecting high-speed CR in the input clock of PLL, see "1. Notes when high-speed CR is used
for the master clock"in "APPENDIXES B. List of Notes".
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Setting the multiplication ratio to generate the main PLL clock

Each frequency division clockin the PLL Multiplication Circuitmustbe setusing PLL Contro| Register 1

SPANSION-®
AN

(PLL_CTL1)and PLL Control Register 2 (PLL_CTLZ2). Table 3-1 provides an example of frequency division

settings.
Table 3-1 Example of PLL multiplication ratio settings
Input clock K PLLin N PLLout M CLKPLL

4 MHz 1 4 MHz 2 80 MHz 10 8 MHz
4 MHz 1 4 MHz 4 80 MHz 5 16 MHz
4 MHz 1 4 MHz 5 80 MHz 4 20 MHz
4 MHz 1 4 MHz 6 120 MHz 5 24 MHz
4 MHz 1 4 MHz 9 108 MHz 3 36 MHz
4 MHz 1 4 MHz 10 80 MHz 2 40 MHz
8 MHz 1 8 MHz 5 80 MHz 2 40 MHz
8 MHz 2 4 MHz 10 80 MHz 2 40 MHz
12 MHz 3 4 MHz 10 80 MHz 2 40 MHz
16 MHz 2 8 MHz 5 80 MHz 2 40 MHz
16 MHz 4 4 MHz 10 80 MHz 2 40 MHz
24 MHz 3 8 MHz 5 80 MHz 2 40 MHz

Notes:

- For PLL characteristics, see "Data Sheet" of the product used.
—  Setthe PLLin within the value "PLL input clock frequency: fr" shown in the "Data Sheet".

—  The value "MxN" is a multiplication ratio for the PLLin. Set this value within the range shown in the

"PLL multiple rate" of the "Data Sheet".
—  The frequency of the PLLin multiplied by "MxN" becomes PLLout. Set this value within the range

shown in the "PLL macro oscillation clock frequency: fpo" of the "Data Sheet".

—  The value of the PLLout divided by "M" becomes CLKPLL.

—  See Figure 2-1 for the configurations of PLL and divider.

—  The masterclock / CLKPLL value should not be larger than the maximum value in "Internal

operating clock frequency: Fcc (Base clock HCLK/FCLK)" of "Data Sheet".
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3.4 Oscillation Stabilization Wait Time
This section explains the oscillation stabilization waittime.

An oscillation stabilization waittime is required ifthe source clockis not in a stable operating state. During
the oscillation stabilization waittime, internal and external clocks stop the supply, There are two method to
wait until the stabilization waittime passes, atime value setin the Clock Stabilization Wait Time Register
(CSW_TMR) or PLL Clock Oscillation Stabilization Wait Time Setup Register (PSW_TMR). When the wait
time has been passed, the corresponding oscillator is readyto operate, and the clock can be used as a
master clock.

Method for clock stabilization wait count.
B There are two kind methods to countexternal clock (CLKMO/CLKSO) stabilization time.
1. The one of method is that a time of external clock (CLKMO/CLKSO) stabilization is counted by internal
CR clock (CLKHC/CLKLC). In that way, after a particulartime exceeded, external clock
(CLKMO/CLKSO) becomes stable.

2. The other method is thata number of the external clock (CLKMO/CLKSO) positive edges are counted
for themselves wait count.

B |In each those methods there are selection how long time /how many clock edge mustbe counted to it
assumesthe external clock becomes stable.

B Belowis the example of clock stabilization time / number of edges selection.
Figure 3-1 Oscillation wait count method.

Oscillation wait time count (method #1)

&
<

v

Oscillation start up time Oscillation wait edge count (method #2)

v

& »d
<« Ll |

External
Clock
(CLKMO/
CLKSO)

B The clock stabilization method is selected bywhether clock supervisoris enabled or disabled.
CSV_CTL.FCSDE=0 and CSV_CTL.MCSVE=0 : Numberof CLKMO clock edge count method 2 is
selected.

CSV_CTL.FCSDE=10or CSV_CTL.MCSVE=1 : Time counted by CLKHC method 1is selected.
CSV_CTL.SCSVE=0 : Numberof CLKSO clock edge count method 2 is selected.
CSV_CTL.SCSVE=1 : Time counted by CLKLC method 1 is selected.
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Setting the oscillation stabilization waittime

B Main clock (CLKMO)
Set the stabilization waittime of the main clock using the Clock Stabilization Wait Time Register
(CSW_TMR). The settime value is counted by CLKHC (if Clock supervisor for CLKMO is enabled)/CLKMO
(if Clock supervisor for CLKMO is disabled).

B Sub clock (CLKSO)
Set the stabilization wait time of the sub clock using the Clock Stabilization Wait Time Register (CSW_TMR).
The settime value is counted by CLKLC (if CSV for CLKSO is enabled)/CLKSO (if CSV for CLKSO is
disabled).

B Main PLL clock
Configure the following settings using the PLL Clock Oscillation Stabilization Wait Time Setup Register
(PSW_TMR). The settime value is counted by CLKPLL.

B Selecting the PLL inputclock
B Setting the main PLL clock stabilization waittime

Cause of waiting for oscillation stability

B After the oscillation is enabled via software
If the PLLE, SOSCE, MOSCE and HCRE bits in the System Clock Mode Control Register (SCM_CTL) are
setto "1", eachrelevant oscillator waits during the oscillation stabilization waittime.

B When returning to watch counter interrupt, RTC interrupt, and external interrupt from RTC mode
It returns to the clock mode before RTC mode by watch counter interrupt, RTC interrupt, and external
interrupt. Hardware of a source clock waits for the oscillation stabilization waittime automatically.

B When returning from stop mode using an external interrupt
The status returns to clock mode, a state before stop mode, using an external clock. During stop mode, all
source clocks stop and, therefore, the hardware automaticallywaits during the oscillation stabilization wai t
time.

B After PLL operationis enabled
After PLL operation is enabled,the PLL oscillation stabilization waittime is waited.

Notes:
—  Each set value of the oscillation stabilization wait time mustbe changed b efore the clock is enabled.
—  After software reset, the oscillation stabilization waittime is not applied.
—  The oscillation stabilization wait completion flag will be activated when the counting is complete. The
oscillation stabilization waittime may be completed b efore oscillator stabilization ifthe setting of the

oscillation stabilization waittime is too short.

— Asthe stabilization waittimes for main clock and sub clock oscillators depend on the type of the
oscillator (crystal, ceramics, etc.), proper oscillation stabilization waittime mustbe chosen for the
oscillator to be used.

—  Setthe PLL oscillation stabilization waittime by referring to PLL Clock LOCKUP Time ofthe electric
characteristics described in "Data Sheet" of the product used.
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3.5 Interrupt Factors
This section explains interrupt factors relevant to clocks.

The clock generation unithas the following interruptfactors.

Interrupt factors
The clock generation unithas the following four types of interruptfactors:

B FCS (anomalous frequencydetection) interrupt
When the FCS (anomalous frequencydetection) is enabled, and an anomalous frequencyofthe main clock
is detected, aninterrupt occurs.

B Main PLL clock oscillation stabilization waitcompletion interrupt
When the main PLL clock oscillation stabilization waittime ends, an interru ptoccurs.

B Sub clock oscillation stabilization waitcompletion interrupt
When the sub clock oscillation stabilization waittime ends, an interruptoccurs.

B Main clock oscillation stabilization waitcompletion interrupt
When the main clock oscillation stabilization waittime ends, an interruptoccurs.

Registers
The following three types of registers are provided for each interrupt factor:

B Interrupt Enable Register (INT_ENR)
This register enables each interrupt.

B Interrupt Status Register (INT_STR)
This registerindicates each interruptstatus. This registeris read-only.

B Interrupt Clear Register (INT_CLR)
This register clears each interruptfactor. This registeris write-only.
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4. Clock Setup Procedure Examples

This section explains procedure examples of setting up clocks.

Setup procedure examples
Figure 4-1 Example of clock setup procedure (Power-on -> High-speed CR run mode -> Desired clock

mode)
[ Pow er-on ]
‘ * Use high-speed CR clock
Waiting for low-speed CR oscillation stabilization forthe PLL input clock.

* Yes

Use the PLL clock®
Low-speed CR oscillation stabilization wait completed.
Waiting for High-speed CR oscillation stabilization.

\ 4

No

* Only low-speed CR run

High-speed CR oscillation stabilization wait completed. mode is selectable.

High-speed CR runs as a master clock.

¥

Access each bus prescaler register.

Use the sub clock?

BSC_PSR : Base Clock Prescaler

Access the Clock Stabilization Wait Time Registel
APBCO_PSR : APBO Prescaler (CSW_TMR). Set the sub clock oscillation stabilization
APBC1_PSR: APB1 Prescaler wait time.

Set bus clock frequency division. Access the Interrupt Enable Register (INT_ENR).
* Set the oscillation stabilization wait interrupt.

Access the Interrupt Clear Register (INT_CLR).
Clear the oscillation satbilization wait interrupt factor.

Enable the bus clock oscillation in the Sy stem Clock
Mode Control Register (SCM_CTL:SOSCE=1).

Start waiting 101
oscillation stability.

Check sub clock oscillation stable bit of the Sy sten

se the main clock’

Clock Mode Status Register (SCM_STR:SORDY =1).

Access the Clock Satbilization Wait Time Register

Complete waiting fol
(CSW_TMR). Set the main clock oscillation oscillation stability.
stabilization wait time. T —
. Access the PLL Clock Stabilization Wait Time
Access the.lntgrrupt E'?‘r_’lble_ Reg|s_t§r (INT_ENR). Register (PSW_TMR). Set the PLL oscillation
Set the oscillation stabilization wait interrupt. stabilization wait time and PLL input clock.
* _/\ Access the Interrupt Enable Register (INT_ENR).
Set the oscillation satbilization wait interrupt.
Enable the main clock oscillation in the Sy stem Clock Access the PLL control registerl, 2 (PLL_CTLL, 4‘1.‘-
Mode Control Register (SCM_CTL:MOSCE=1). PLL_CTL2). Set the PLL multiplication ratio.
Start warting Toi ‘
v oscillation stability.
Check main clock oscillation stable bit of the Sy stem Enable the PLL os§|llat|on in the Sy stem Clock
Clock Mode Status Register (SCM_STR:MORDY =1). Mode Control Register (SCM_CTL:PLLE=1).

Start waiting for
. oscillation stability.
Complete waiting for A

oscillation stability. Check PLL oscillation stable bit of the Sy ster

Yes Clock Mode Status Register (SCM_STR:PLRDY=).
Use the PLL clock?

Complete waiting fol
v oscillation stability.

Set the master clock switch control bit in the Sy stem Clock Mode Control
Register (SCM_CTL:RCS) to desired clock mode.

With SCM:STR:RCM=SCM_CTL:RCS, changing.
the mode to the selected clcock mode.
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Fgure 4-2 Example of clock setup procedure (Low-speed CR run mode -> Desired clock run mode)

[ Low-speed CR run mode ]

Enable the sub clock oscillation in the System Clock

Select the sub run mode? Mode Control Register (SCM_CTL:SOSCE=1).

Start waiting for.
oscillation stability.

Check sub clock oscillation stable bit of the System
Clock Mode Status Register (SCM_CTL:SORDY=1).

Complete waiting for
oscillation stability.

Select the high-speed
CR run mode?

Main clock mode or PLL run mode

A\ 4
Enable the main clock oscillation in the System Clock Set the master clock clock switch control bit of the
Mode Control Register (SCM_CTL:MOSCE=1). System Clock Mode Control Register (SCM_CTL:RCS)
i to a desired clock mode.

. Yes
Select the main clock mode?

lNo

Enable the PLL oscillation in the System Clock
Mode Control Regsister (SCM_CTL:PLLE=1).

l \4

Set the master clock switch control bit of the Set the master clock switch control bit of the
System Clock Mode Control Register (SCM_CTL:RCS) System Clock Mode Control Register (SCM_CTL:RCS)
to a desired clock mode. to a desired clock mode.

Start waiting for Start waiting for.
oscillation stability. oscillation stability.
Main clock oscillation stable bit of the System Clock Main clock oscillation stable bit of the System Clock
Mode Status Register (SCM_STR:MORDY=1). Mode Status Register (SCM_STR:MORDY=1).
Complete waiting for Complete waiting for
A oscillation stability. oscillation stability.
PLL oscillation stable bit of the System Clock Mode
Status Register (SCM_STR:PLRDY=1).

l Complete waiting for
oscillation stability. v v

with SCM_STR:RCM=SCM_CTL:RCS, changing
the mode to the selected clock mode.

Notes:

—  Figure 4-2 assumesthat settings of the oscillation stabilization waittime, interrupts, PLL
multiplication ratio and bus clock frequency division for each clock have been configured previously,
and they are omitted from the flowchart.

— Inthe sub clock mode/low-speed CR clock mode, the main clock (CLKMO), high-speed CR
(CLKHC), main PLL clock (CLKPLL) is stopped by hardware. So CLKMO/CLKHC/CLKPLL does not
start oscillation only setting oscillation enable bit=1. These oscillations will start by changing the
SCM_CTL:RCS bitwith setting oscillation enable bit=1.

- If the main clock/sub clock oscillation stabilization waittimes are short and the oscillation
stabilization waittimes run out b efore oscillators stabilize, resetmay be applied by the clock
supervisor function.
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5. Registers
This section describes the registers ofthe clock generation unit.

List of clock generation unit registers
Table 5-1 List of clock generation unit registers

Abbreviation Register name Reference
SCM_CTL System Clock Mode Control Register 5.1
SCM_STR System Clock Mode Status Register 5.2
BSC_PSR Base Clock Prescaler Register 5.3
APBCO_PSR APBO Prescaler Register 5.4
APBC1_PSR APBL Prescaler Register 5.5
SWC_PSR Softw are Watchdog Clock Prescaler Register 5.6
CSW_TMR Clock Stabilization Wait Time Register 5.7
PSW_TMR PLL Clock Stabilization Wait Time Setup Register 5.8
PLL_CTL1 PLL Control Register 1 5.9
PLL_CTL2 PLL Control Register 2 5.10
DBWDT_CTL Debug Break Watchdog Timer Control Register 511
INT_ENR Interrupt Enable Register 5.12
INT_STR Interrupt Status Register 5.13
INT_CLR Interrupt Clear Register 5.14

January 17, 2014, S6E1A1_MN710-00001-1v0-E 45



CHAPTER2-1: Clock
5. Registers

N

SPANSION-

PERIPHERAL MANUAL

A\

5.1 System Clock Mode Control Register (SCM_CTL)

The System Clock Mode Control Register (SCM_CTL) selects the master clock and enables/disables the
clock oscillation.

Register configuration

bit 7 6 5 4 3 2 1 0
Field RCS[2:0] PLLE SOSCE Reserved MOSCE HCRE
Attribute RW RW RIW - RW RW

Initial value 000 0 0 - 0 1

Register functions

bit7:5] RCS[2:0]: Master clock switch control bits

bit7 bit6 bit5 Description
0 0 0 High-speed CR clock[Initial value]
0 0 1 Main clock
0 1 0 Main PLL clock
0 1 1 Setting is prohibited
1 0 0 Low -speed CR clock
1 0 1 Sub clock
1 1 0 Setting is prohibited
1 1 1 Setting is prohibited
bit4] PLLE: PLL oscillation enable bit
bit Description
0 Disables PLL oscillation [Initial value]
1 Enables PLL oscillation
bit3] SOSCE: Sub clock oscillation enable bit
bit Description
0 Disables sub clock oscillation [Initial value]
1 Enables sub clock oscillation
[bit2] Reserved: Reserved bit
"0" is read from this bit. Set this bitto "0" when writing.
bitl] MOSCE: Main clock oscillation enable bit
bit Description
0 Disables main clock oscillation [Initial value]
1 Enables main clock oscillation
bit0] HCRE: High-speed CR clock oscillation enable bit
bit Description
0 Disables high-speed CR oscillation.
1 Enables the high-speed CR oscillation. [Initial value]
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Notes:

—  Thisregisteris notinitialized by software reset.

—  When you change the clock mode, you should set the enable bitto transition for desired clock
oscillation. Then, you can change the clock switch control bits (SCM_CTL:RCS[2:0)).

—  When RTCEDbit (PMD_CTL:RTCE) is "1", itbecomes a sub clock oscillation enable state regardless
of the SOSCE bitand SORDY bitvalues.

=  Writing "1"to RTCEbit(PMD_CTL:RTCE) is enabled onlywhen SORDY bitis "1".

— RTCE bit(PMD_CTL:RTCE) does not exist in the products that do not have RTC mode and deep
standby RTC mode. See Table 1-1inthe Chapter"Low Power Consumption Mode".

—  When FCSDE bit(CSV_CTL:FCSDE) or MCSVE bit(CSV_CTL:MCSVE) is "1", itbecomesa
High-speed CR clock oscillation enable state regardless ofthe HCRE bitvalue.

- When any clock is in the stabilization waiting state, don’t enable other clocks oscillation.
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5.2 System Clock Mode Status Register (SCM_STR)

The System Clock Mode Status Register (SCM_STR) indicates a clock selected for the master clockand a
waiting state for clock oscillation stability.

Register configuration

bit 7 6 5 4 3 2 1 0
Field RCM[2:0] PLRDY SORDY Reserved MORDY HCRDY

Attribute R R R - R R

Initial value 000 0 0 - 0 1

Register functions

bit7:5] RCM[2:0]: Master clock selection bits

bit7 bit6 bit5 Description
0 0 0 High-speed CR clock[Initial value]
0 0 1 Main clock
0 1 0 Main PLL clock
0 1 1 Setting is prohibited
1 0 0 Low -speed CR clock
1 0 1 Sub clock
1 1 0 Setting is prohibited
1 1 1 Setting is prohibited

bit4] PLRDY: PLL oscillation stable bit

bit Description
0 In the stabilization w ait or the oscillation stop state [Initial value]
1 In the stable state

bit3] SORDY: Sub clock oscillation stable bit

bit Description
0 In the stabilization w ait or the oscillation stop state [Initial value]
1 In the stable state

[bit2] Reserved: Reserved bit
"0" is read from this bit.

bitl] MORDY: Main clock oscillation stable bit

bit Description
0 In the stabilization w ait or the oscillation stop state [Initial value]
1 In the stable state

bit0] HCRDY: High-speed CR clock oscillation stable bit

bit Description
0 In the stabilization w ait or the oscillation stop state
1 In the stable state [Initial value]
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Notes:

—  Thisregisteris notinitialized by software reset.
—  When RTCEDbit (PMD_CTL:RTCE) is "1", itbecomes a sub clock oscillation enable state regardless
of the SOSCE bitand SORDY bitvalues.

—  Writing "1"to RTCEbit(PMD_CTL:RTCE) is enabled onlywhen SORDY bitis "1".
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5.3 Base Clock Prescaler Register (BSC_PSR)

The Base Clock Prescaler Register (BSC_PSR) sets the frequencydivision ratio of the base clock.

Register configuration

bit 7 6 5 4 3 2 1 0
Field | Reserved BSR
Attribute - R/W
Initial value - 000

Register functions

[bit7:3] Reserved: Reserved bits
"Ob00000"is read from these bits. Set these bits to "0b00000" when writing.

bit2:0] BSR: Base clock frequency division ratio setting bits

bit2 bitl bito Description
0 0 0 1/1 [Initial value]
0 0 1 1/2
0 1 0 1/3
0 1 1 1/4
1 0 0 1/6
1 0 1 1/8
1 1 0 1/16
1 1 1 Setting is prohibited

Note:
—  This registeris notinitialized by software reset.
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5.4 APBO Prescaler Register (APBCO_PSR)
The APBO Prescaler Register (APBCO_PSR) sets the APBO bus clock frequency division.

Register configuration

bit 7 6 5 4 3 2 1 0
Field | Reserved APBCO
Attribute - R/W
Initial value - 00

Register functions

[bit7:2] Reserved: Reserved bits
"0b000000"is read from these bits. Set these bits to "Ob000000" when writing.

bit1:0] APBCO: APBO bus clock frequency division setting bits

bitl bito Description
0 0 1/1 [Initial value]
0 1 1/2
1 0 1/4
1 1 1/8
Note:

—  Thisregisteris notinitialized by software reset.

January 17, 2014, S6E1A1_MN710-00001-1v0-E 51



CHAPTER2-1: Clock

/\ 5. Registers

SPANSIO‘N" PERIPHERAL MANUAL

5.5 APB1 Prescaler Register (APBC1 PSR)
The APB1 Prescaler Register (APBC1_PSR)sets the APB1 bus clock frequency division.

Register configuration

bit 7 6 5 4 3 2 1 0

Feld | APBCIEN | Reserved APBCIRST Reserved APBC1
Attribute RW - RW - RW
Initial value 1 - 0 - 00

Register functions

[bit7] APBC1EN: APB1 clock enable bit

bit Description
0 Disables PCLK1 output
1 Enables PCLK1 output [Initial value]

[bit6:5] Reserved: Reserved bits
"0b00" is read from these bits. Set these bits to "0b00" when writing.

bit4] APBC1RST: APB1 bus reset control bit

bit Description
0 APB1 bus reset, inactive [Initial value]
1 APBL bus reset, active

[bit3:2] Reserved: Reserved bits
"0b00" is read from these bits. Set these bits to "0b00" when writing.

bit1:0] APBC1: APB1 bus clock frequency division setting bits

bitl bit0 Description
0 0 1/1 [Initial value]
0 1 1/2
1 0 1/4
1 1 1/8
Note:

—  Thisregisteris notinitialized by software reset.
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5.6 Software Watchdog Clock Prescaler Register (SWC_PSR)

The Software Watchdog Clock Prescaler Register (SWC_PSR) sets the frequencydivision and enables the
output of the software watchdog clock.

Register configuration

bit 7 6 5 4 3 2 1 0
Field TESTB Reserved SWDS
Attribute R/W - R/W
Initial value X - 00

Register functions

bit7] TESTB: TEST bit

bit Description
0 Setting is prohibited
1 Alw ays written by "1"

Note: The read value of this bit is undefined.

[bit6:2] Reserved: Reserved bits
"0b00000"is read from these bits. Set these bits to "0b00000" when writing.

bit1:0] SWDS: Software watchdog clock frequency division ratio setting bits

bitl bit0 Description
0 0 Sets 1/1 frequency of PCLKO. [Initial value]
0 1 Sets 1/2 frequency of PCLKO.
1 0 Sets 1/4 frequency of PCLKO.
1 1 Sets 1/8 frequency of PCLKO.

Notes:
—  Thisregisteris notinitialized by software reset.
— Besureto setthe TESTB bitto "1" when writing a value to this register.
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5.7 Clock Stabilization Wait Time Register (CSW_TMR)

The Clock Stabilization Wait Time Register (CSW_TMR) sets the stabilization waittime of the main/sub

clock.

Register configuration

bit 6 4 2 0
Field SOWT MOWT
Attribute RW RW
Initial value 0000 0000

Register functions

[bit7:4] SOWT: Sub clock stabilization wait time setup bits

The stabilization waittime is counted by the CLKLC or CLKSO.

Calculation Calculation
bit7 | bite | bits | bit4 Description examplel example2
CLKLC=100k Hz CLKS0=32.768k Hz

0 0 0 0 2% cycles [Initial value] Approx. 10.3 ms Approx. 31.3 ms
0 0 0 1 2" cycles Approx. 20.5 ms Approx. 62.5 ms
0 0 1 0 2'2 cycles Approx. 41 ms Approx. 125 ms
0 0 1 1 28 cycles Approx. 82 ms Approx. 250 ms
0 1 0 0 2% cycles Approx. 164 ms Approx. 500 ms
0 1 0 1 2" cycles Approx. 327 ms Approx. 1.00 s
0 1 1 0 2% cycles Approx. 655 ms Approx. 2.00 s
0 1 1 1 2 cycles Approx. 1.31 s Approx. 4.00 s
1 0 0 0 28 cycles Approx. 2.62 s Approx. 8.00 s
1 0 0 1 2" cycles Approx. 5.24 s Approx. 16.0 s
1 0 1 0 2% cycles Approx. 10.49 s Approx. 32.0 s
1 0 1 1 2% cycles Approx. 20.97 s Approx. 64.0 s
1 1 0 0 2! cycles Approx. 0.2 ms Approx. 0.06 ms
1 1 0 1 2% cycles Approx. 0.4 ms Approx. 0.12 ms
1 1 1 0 2% cycles Approx. 0.8 ms Approx. 0.24 ms
1 1 1 1 2* cycles Approx. 1.6 ms Approx. 0.49 ms
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[bit3:0] MOWT: Main clock stabilization waittime setup bits
The stabilization waittime is counted by the CLKHC or CLKMO.
Calculation
examplel Calculation
bit3 | bit2 | bitl | bito Description CLKHC=4MHz example2
or CLKMO=40MHz
CLKMO=4MHz
0 0 0 0 2! cycles [Initial value] Approx. 500 ns Approx. 50 ns
0 0 0 1 2° cycles Approx. 8 us Approx. 0.8 us
0 0 1 0 2% cycles Approx. 16 ps Approx. 1.6 us
0 0 1 1 2" cycles Approx. 32 us Approx. 3.2 us
0 1 0 0 2% cycles Approx. 64 ps Approx. 6.4 us
0 1 0 1 2° cycles Approx. 128 us Approx. 12.8 pus
0 1 1 0 2% cycles Approx. 256 ps Approx. 25.6 us
0 1 1 1 2" cycles Approx. 512 ps Approx. 51.2 us
1 0 0 0 22 cycles Approx. 1.0 ms Approx. 0.1 ms
1 0 0 1 28 cycles Approx. 2.0 ms Approx. 0.2 ms
1 0 1 0 2% cycles Approx. 4.0 ms Approx. 0.4 ms
1 0 1 1 2% cycles Approx. 8.0 ms Approx. 0.8 ms
1 1 0 0 2% cycles Approx. 33.0 ms Approx. 3.3 ms
1 1 0 1 2% cycles Approx. 131 ms Approx. 13.1 ms
1 1 1 0 2% cycles Approx. 524 ms Approx. 52.4 ms
1 1 1 1 2% cycles Approx. 2.0 s Approx. 0.2's
Notes:

Set each oscillation stabilization waittime before enabling each oscillation enable bit (SOSCE,

MOSCE) of the SCM_CTL register.
If you change MOWT or SOWT bitwhile waiting for oscillation stability of each oscillator, each

oscillation stabilization waittime is not guaranteed.

This registeris notinitialized by software reset.
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5.8 PLL Clock Stabilization Wait Time Setup Register (PSW_TMR)

The PLL Clock Stabilization Wait Time Setup Register (PSW_TMR) sets the main PLL clock stabilization
waittime.

Register configuration

bit 7 6 5 4 3 2 1 0
Field Reserved PINC Reserved POWT
Attribute - R/W - R/W
Initial value - 0 - 000

Register functions

[bit7:5] Reserved: Reserved bits
"0Ob000"is read from these bits. Set these bits to "0b000" when writing.

bit4] PINC: PLL input clock select bit

bit Description
0 Selects CLKMO (main clock oscillation) [Initial value]
1 Selects CLKHC (high-speed CR clock)

Note: Setting this bitto "1" has some restrictions.
See "1. Notes when high-speed CRis used forthe master clock” in "B. Listof Notes".

[bit3] Reserved: Reserved bit
"0" is read from this bit. Set this bit to "0" when writing.

bit2:0] POWT: Main PLL clock stabilization wait time setup bits

Calculation examplel Calculation example2
bit2 | bitl | bit0 Description CLKPLL=20MHz CLKPLL=40MHz
0 0 0 2° cycles [Initial value] Approx. 25.6 us Approx. 12.8 us
0 0 1 2% cycles Approx. 51.2 us Approx. 25.6 us
0 1 0 2" cycles Approx. 102.4 us Approx. 51.2 us
0 1 1 22 cycles Approx. 204.8 us Approx. 102.4 us
1 0 0 28 cycles Approx. 409.6 us Approx. 204.8 us
1 0 1 2 cycles Approx. 819.2 us Approx. 409.6 us
1 1 0 2% cycles Approx. 1638.4 us Approx. 819.2 us
1 1 1 2% cycles Approx. 3276.8 us Approx. 1638.4 us
Notes:

—  Seteach oscillation stabilization waittime before enabling the PLL oscillation enable bit (PLLE) of
the SCM_CTL.

If you change POWT bitwhile waiting for oscillation stability ofthe PLL oscillator, the oscillation
stabilization waittime is not guaranteed.

—  Thisregisteris notinitialized by software reset.

— In Main PLL clock mode, When PINC bitis "1", it becomes a High-speed CR clock oscillation enable
state regardless of the HCRE bit(SCM_CTL:HCRE) value. When PINC bitis "0", The status of the
high-speed CR clock (CLKHC) depends on the setting of HCRE bit, FCSDE bit(CSV_CTL:FCSDE)
and MCSVE bit(CSV_CTL:MCSVE).
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- In Main PLL clock mode, When PINC bitis "1", The status of the Main clock oscillation dependson
the setting of MOSCE(SCM_CTL).When PINC bitis "0", it becomes a Main clock oscillation enable
state regardless of the MOSCE bit value.
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5.9 PLL Control Register 1 (PLL_CTL1)
The PLL Control Register1 (PLL_CTL1)sets the PLL frequency division ratio.

Register configuration

bit 7 6 5 4 3 2 1 0
Feld | PLLK PLLM
Attribute RW RW
Initial value 0000 0000

Register functions

[bit7:4] PLLK: PLL input clock frequency division ratio setting bits
bit 7:4 Description

0000
0001

The frequency divisionis (PLLK value +1). (Frequency division : 1to 16)
Example: PLLK value (0000) +1 => 1/1 frequency [Initial value]

un

bit3:0] PLLM: PLL VCO clock frequency division ratio setting bits
bit3:0 Description
0000
0001

The frequency divisionis (PLLM value +1). (Frequency division : 1 to 16)
Example: PLLM value (0000) +1 => 1/1 frequency [Initial value]

nn

Notes:

—  Seteach frequencydivision ratio before enabling the PLL oscillation enable bit (PLLE) of the
SCM_CTL register.

—  Thisregisteris notinitialized by software reset.
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5.10 PLL Control Register 2 (PLL_CTL2)
The PLL Control Register 2 (PLL_CTL2) sets the PLL frequency division ratio.
Register configuration
bit 7 6 5 4 3 2 0
Field | Reserved PLLN
Attribute - RW
Initial value - 000000

Register functions

[bit7:6] Reserved: Reserved bits
"0b000"is read from these bits. Set these bits to "0b000" when writing.

bit5:0] PLLN: PLL feedback frequency division ratio setting bits

bit5:0 Description

000000
000001

Example: PLLN value (000000) +1 => 1/1 division [Initial value]

110001

The frequency divisionis (PLLN value +1). (Frequency division : 1 to 50)

110010

Setting is prohibited

111111

Notes:

—  Setthe frequencydivisionratio before enabling the PLL oscillation enable bit (PLLE) of the

SCM_CTL register.
—  Thisregisteris notinitialized by software reset.
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5.11 Debug Break Watchdog Timer Control Register (DBWDT_CTL)

The Debug Break Watchdog Timer Control Register (DBWDT_CTL) sets the watchdog timer count
operation for debug mode tool break.

Register configuration

bit 7 6 5 4 3 2 1 0
Field DPHWBE | Reserved DPSWBE Reserved
Attribute R/W - RW
Initial value 0 - 0

Register functions

bit7] DPHWBE: HW-WDG debug mode break bit

bit Description
0 HW-WDG stops counting at the tool break[Initial value]
1 HW-WDG continues counting at the tool break

[bit6] Reserved: Reserved bit
"0" is read from this bit. Set this bit to "0" when writing.

bit5] DPSWBE: SW-WDG debug mode break bit

bit Description
0 SW-WDG stops counting at the tool break [Initial value]
1 SW-WDG continues counting at the tool break

[bit4:0] Reserved: Reserved bits
"Ob00000"is read from these bits. Set these bits to "0b00000" when writing.

Note:
—  Thisregisteris notinitialized by software reset.
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5.12 Interrupt Enable Register (INT_ENR)

The Interrupt Enable Register (INT_ENR) enables/disables interrupts.

Register configuration

7 6 5 4 3 2 1 0
Reserved | FCSE | Reserved PCSE SCSE MCSE
- RW - RW RW RW
Initial value - 0 - 0 0 0

Register functions

[bit7:6] Reserved: Reserved bits
"Ob00" is read from these bits. Set these bits to "0b00" when writing.

bit5] FCSE: Anomalous frequency detection interrupt enable bit

bit Description
0 Disables FCS interrupts
1 Enables FCS interrupts

[bit4:3] Reserved: Reserved bits
"0b00" is read from these bits. Set these bits to "0b00" when writing.

bit2] PCSE: PLL oscillation stabilization wait completion interrupt enable bit

bit Description
0 Disables PLL oscillation stabilization w ait completion interrupts
1 Enables PLL oscillation stabilization w ait completion interrupts

bitl] SCSE: Sub clock oscillation stabilization wait completion interrupt enable bit

bit Description
0 Disables sub clock oscillation stabilization w ait completion interrupts
1 Enables sub clock oscillation stabilization w ait completion interrupts

bit0] MCSE: Main clock oscillation stabilization wait completion interrupt enable bit

bit Description
0 Disables main clock oscillation stabilization w ait completion interrupts
1 Enables main clock oscillation stabilization w ait completion interrupts

Note:
-  For"Anomalous frequency detection", see Chapter "Clock supervisor".
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5.13 Interrupt Status Register (INT_STR)
The Interrupt Status Register (INT_STR) indicates the status ofinterrupts.
Register configuration
bit 7 6 5 4 3 2 1 0
Field Reserved | FCSI | Reserved PCSI SCsI MCSI
Attribute - R - R R R
Initial value - 0 - 0 0 0

Register functions

[bit7:6] Reserved: Reserved bits
"Ob00" is read from these bits. Set these bits to "0b00" when writing.

bit5] FCSI: Anomalous frequency detection interrupt status bit

bit Description
0 No FCS interrupt has been asserted.
1 An FCS interrupt has been asserted.

[bit4:3] Reserved: Reserved bits
"0b00" is read from these bits. Set these bits to "0b00" when writing.

bit2] PCSI: PLL oscillation stabilization wait completion interrupt status bit

bit Description
0 No PLL oscillation stabilization w ait completion interrupt has been asserted.
1 APLL oscillation stabilization w ait completion interrupt has been asserted.

bitl] SCSI: Sub clock oscillation stabilization wait completion interrupt status bit

bit Description
0 No sub clock oscillation stabilization w ait completion interrupt has been asserted.
1 Asub clock oscillation stabilization w ait completion interrupt has been asserted.

bit0] MCSI: Main clock oscillation stabilization wait completion interrupt status bit

bit Description
0 No main clock oscillation stabilization w ait completion interrupt has been asserted.
1 Amain clockoscillation stabilization w ait completion interrupt has been asserted.
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5.14 Interrupt Clear Register (INT_CLR)
The Interrupt Clear Register (INT_CLR) clears interruptfactors.
Register configuration
bit 7 6 5 4 3 2 1 0
Field Reserved | Fosc | Reserved PCSC scsc MCSC
Attribute - W - W w w
Initial value - 0 - 0 0 0

Register functions

[bit7:6] Reserved: Reserved bits
"Ob00" is read from these bits. Set these bits to "0b00" when writing.

bit5] FCSC: Anomalous frequency detection interrupt factor clear bit

bit Description
When 0 is
. The FCS interrupt factor is not affected by the written value.
w ritten
When 1is .
. Clears the FCS interrupt factor.
w ritten
When read The fixed value "0" is read.

[bit4:3] Reserved: Reserved bits
"0b00" is read from these bits. Set these bits to "0b00" when writing.

bit2] PCSC: PLL oscillation stabilization wait completion interrupt factor clear bit

bit Description
When 0 is The PLL oscillation stabilization w ait completion interrupt factor is not affected by the w ritten
w ritten value.
When 1is . o . o
. Clears the PLL oscillation stabilization w ait completion interrupt factor.
w ritten
When read The fixed value "0" is read.

bitl] SCSC: Sub clock oscillation stabilization wait completion interrupt factor clear bit

bit Description
When 0 is The sub clock oscillation stabilization w ait completion interrupt factor is not affected by the
w ritten w ritten value.
When 1is
written Clears the sub clock oscillation stabilization w ait completion interrupt factor.
When read The fixed value "0" is read.
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bit0] MCSC: Main clock oscillation stabilization wait completion interrupt factor clear bit
bit Description
When 0 is The main clock oscillation stabilization w ait completion interrupt factor is not affected by the
w ritten w ritten value.
When 1is . I N . L
i Clears the main clock oscillation stabilization w ait completion interrupt factor.
w ritten
When read The fixed value "0" is read.
Note:

When this registeris cleared, each interruptstatus bit (FCSI, PCSI, SCSI, MCSI) in the INT_STR
registeris also cleared.
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6. Usage Precautions

This section explains the precautions for using the clock generation unit.

B The oscillation stabilization waittime of main clock and sub clock oscillators
Because the stabilization waittime of main clock/sub clock oscillator depends on the oscillator type (crystal,
ceramic, etc.), the oscillation stabilization waittime suitable for the oscillator type mustbe selected.

B Changingthe frequency division under stabilized PLL oscillation
When the PLL frequency divisionratio is changed after stabilization of PLL oscillation, stop the PLL
oscillation once, change the frequency division ratio, and then re-enable the PLL oscillation.

B Peripherals independentofclock control by the clock generation unit
The following peripherals run independently of clock control by the clock generation unit.
For information abouthow to handle each operating clock, see the following chapter.

— Clocksupenvisor: See Chapter "Clock supervisor".

— Watchdogtimer : See Chapter "Watchdog Timer"in "Timer Part".

— Watch counter : See Chapter"Watch Counter"in "Timer Part".

- Real-timeclock : See Chapter "REAL-TIME CLOCK" in "Timer Part".

— CAN prescaler : See Chapter"CAN Prescaler"in "Communication Macro Part".

B Setting the oscillation stabilization waittime
Set the oscillation stabilization waittime of the main clock, sub clock, and PLL oscillators with relevant
oscillation stabilization waittime setup registers, and then enable each oscillator.
Do not change the oscillation stabilization waittime while waiting for oscillation to stabilize.

B Checking main clock oscillation while using the main PLL clock
It is prohibited to stop main clock oscillation while using PLL oscil lation.

B Switching clockmodes
Clock modes can be switched by changing the RCS[2:0] bits of the SCM_CTL register.
To switch clock modes, take the following steps:

1. Setthe oscillation stabilization waittime of each oscillator.
2. Setthe oscillation enable bit ofthe desired clock (SCM_CTL:xxE) to "1".
3. Checkthe oscillation stable bitofthe desired clock (SCM_CTL:xxRDY) to "1".
4. Switch SCM_CTL:RCSJ[2:0].
5. Waituntil SCM_STR:RCM[2:0] = SCM_CTL:RCSJ2:0].
B Correlation between the clock mode switching and the oscillation stable bit
The timings when the oscillation stable bit (SCM_STR:xxxRDY) turns to "1" vary for the following clock mode
switching.
— When switching from the high-speed CR run, mainrun, or PLL run to another clock mode:
Setting SCM_CTL:xE to "1" can start the oscillation stabilization waittime. You can check that
SCM_STR:xxRDY is "1" after the oscillation stabilization waittime has elapsed.

— When switching from the low-speed CR run or sub run to the high-speed CR run, main run, or PLL run:
Setting SCM_CTL:MOSCE (or PLLE) to 1 does notstart the oscillation stabilization waittime. To
start the main clock (or high-speed CR or PLL) oscillation stabilization waittime, SCM_CTL:RCS
[2:0] mustbe switched. After the oscillation stabilization waittime has elapsed, you can check that
SCM_STR:xxRDY is "1".

— If the standbymodeis released byan interrupt, the device restarts in the clock mode that indicated by
the RCS[2:0] bits in the SCM_CTL register.

— If any resetoccurs otherthan software resets, the high-speed CR clock (CLKHC) is setas amaster
clock. In addition, high-speed CR clock mode is setas clock mode.
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— If any resetotherthan software resets is executed, the main clock and sub clock oscillators,and PLL
oscillation stop. If you want to use those oscillators again after the reset, enable them using the
SCM_CTL register.

— For the correlation between each clock mode and start/stop ofthe oscillator, see Chapter "Low Power
Consumption Mode".
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1. Peripheral Clock Gating Overview

This section shows an overview of the Peripheral Clock Gating which stops the operation clocks of
peripheral functions individually. By using these functions, the system can reduce the current consumption of
the total system with gating the operation clocks of peripheral functions notused.

Overview of Peripheral Clock Gating
— The operation clocks of peripheral functions notused in the system operation are gated individually.
— For target clocks and units of the Peripheral Clock Gating, see "m Gating units and their initial states of
Peripheral Clock Gating"

— When aclockis gated or before a clock is supplied, the internal states of peripheral functions can be
reset.

The above peripheral clock gating and resetcontrol are implemented bythe setting of a register connecting
to APB1 bus.

68
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Overview of Connection with Clock and Reset Generation Units

Figure 1-1 shows the connection between peripheral clock gating and clock generation unitor reset
generation unit. The peripheral clock gating exists between peripheral function and clock generation unitor
resetgeneration unitand gates clocks and controls resets in the unit of peripheral function. When the
internal bus clock supplyfrom the resetcontrol units are stopped, the priority is given to the settings of the
clock control unit and the operation clock supplies to peripheral functions are gated To use the peripheral
clock gating, be sure to make the settings which enable the outputof APB1 bus clock (PCLK1) in the clock
generation unitto control the rest.

Fgure 1-1 Clock/Reset Connection related to Peripheral Clock Gating

Clock Generation Unit*3 HCLK Operation

Reset Generation Unit*4

Base Clock(HCLK) f======----- --+»{Gating”}»-[ Peripheral
' Function(01)
HRESET +>’m‘_>
#»M‘—» Peripheral
| - Function(02)
oo Reset™?
e
H ]
]
<APB1 Bus> PCLK1 Operation
PCLKL -- e»[Gating”| | _Peripheral
: Function(11)
PRESET1 3 ~plResetZl-»
#»M‘—» Peripheral
| = Function(12)

Peripheral Clock Gating
Control Unit

P Operation Clock

F®Clock Gating Signal™

Y

Setting Reset

| Reset Control
Signal®

*1 : Clock gating (internal bus clock gating) in the unit of peripheral function
*2: Forcible reset or bus reset (see Chapter "Reset") by peripheral function unit

*3: For details, see Chapter "Clock".

*4. For details, see Chapter "Reset".
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Gating units and their initial states of Peripheral Clock
For gating units and their initial states of Peripheral Clock Gating, see Table 1-1.
Table 1-1Control units and their initial states of Peripheral Clock Gating
Peripheral Functions Clock Stop Units Initial States Remarks
Multi-function Serial Interface One channel Clock supply
The clock gating can be
controlled with every four
) channels "Ch.0 to Ch.3",
Base timer Four channels Clock supply
"Ch.4 to Ch.7", "Ch.8 to
Ch.11", and "Ch.12 to
Ch.15".
Multi-function timer Unit Clock supply
The clock gating can be
controlled with every four
channels "Chs.0, 2, 4, and
PPG Four channels Clock supply 6", "Chs.8, 10, 12, and 14",
"Chs.16, 18, 20, and 22",
and "Chs.24, 26, 28, and
30".
Quad counter Unit Clock supply
DMAC Unit Clock supply
CAN controller One channel Clock supply
A/D converter Unit Clock supply
For constrains at clock
IO Port (GPIO/Fast GPIO) All ports Clock supply gating, "'Usag'e
Precautions"in 5.
Peripheral Clock Gating.
Notes:
—  Fortypes and the number of mounted peripheral functions, see 'Data sheet' of the productused
—  The clock control of PPG sharesthe setting bits with the multi-functiontimer. For details, see
"4 3Peripheral Clock Control Register 1 (CKEN1)".
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2. Peripheral Clock Gating Configuration
This section explains the configuration ofthe Peripheral Clock Gating.
Block diagram
Figure 2-1 shows the system configuration of Peripheral Clock Gating.
Fgure 2-1 Block Diagram of Peripheral Clock Gating
Clock Generation Unit/
Reset Generation Unit IEC_LK_O_peEiti_on_ - ————-—- —I
| - - |
Peripheral Function(01),
Base Clock(HCLK) } - > |
I E GOL- 1 Colck |
J heeeneey
HRESET | ' R01—:§ :>_> Reset® :
N I - , |
' : |
| b—“:\— ------ ' |
| ' - - |
' Peripheral Function(0n),
I gl I
| Gon- Colck |
I SN a8 I
I ROn-P»=+ 2 +-#Reset |
. __________ _
IPCLK1 Operaon |
| - : |
Peripheral Function(11)
PCLK1 ! . <P I
I : Gu—»D" Colck I
| R |
PRESET1 ' » .
I | Rll-*B’ Reset” |
I . ; I
| ! |
I . ' I
| ' n > |
' Peripheral Function(1n)
I i I
I Gln Colck I
[ N . [
| Rln--b‘:"__z +-p|Reset” |
. __________/
Peripheral Clock Gating
Control Unit
Operation C lock |
Setting Reset %
( —»Go1
Clock Control Output Gon
0b0 : Clock Gating »>Gl1
1b1 : Clock Supply I—VGln
[ —»Ro1
Reset Control Output —®RoOn
0b0 : Reset released | [ R11
1b1 : Reset enabled I—>R1n
*1 : Gates the operation clocks of peripheral functions
*2 : Resets peripheral functions
*3 : At High-level signal input: Reset enabled, At Low-level signal input: Reset released
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Explanation on Block Diagram

B Peripheral Clock Gating Control Unit
The clock control or the reset control of each peripheral function is executed by changing the register setting
value via the APB1 bus. Be sure to rewrite this register with setting APB1 clock enable bit (APBC1EN) in
APBL1 prescalerregister (APBC1_PSR) of the clock control unitto the outputenable and permitting PCLK1
output.

The clock of each peripheral function stops when the bit field of the target function is setto "0". When the bit
fieldis setto "1", the clock is supplied. The initial value of a register is differentby peripheral function. For
details, see Table 1-1.

The resetof each peripheral function is issued when the bitfield of the target functionis setto"1". When the
bit field is setto "0", the resetis released. The initial value of each register is always "0" to release the reset.

B Peripheral Clock Gating Logic
Internal bus clock (HCLK, PCLK1) is supplied or gated by each specific peripheral function according to
clock gating signal from the peripheral clock gating control unit.

B Peripheral ResetControl Logic
The resetis individually controlled by each peripheral function according to the resetcontrol signal from the
peripheral clock gating control unit. The resetcontrol unitis the same with the peripheral clock control unit.
However, it does notexceptionally have the bit field of this resetcontrol for I/O Port alone

72 S6E1A1_MN710-00001-1v0-E January 17,2014



CHAPTER2-2: Peripheral Clock Gating
3. Peripheral Clock Gating Control /\

PERIPHERAL MANUAL SPANSION®

A\

3. Peripheral Clock Gating Control

This section explains the control of the peripheral clock gating.

The register of the peripheral clock gating becomes an initial state by bus reset(PRESET1)*. Be sureto
execute the clock control for necessaryperipheral functions immediately after resetof the bus because the
bus reset(PRESET1) is generated by all resetfactors.

*: For the generating condition ofbus reset (PRESET1), see Chapter'Reset'.
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3.1 Peripheral Clock Control Procedures
This section explains the control procedures of supplying and stopping peripheral clocks.
Clock supply procedures
The settings ofthe bus clocks and the peripheral clocks are resetto the initial values immediately after the

bus resetrelease. So, for the clocks of peripheral functions which have been stopped in the initial state, set
the clock supplies conforming to the procedures in Figure 3-1.

FHgure 3-1 Clock Supply Procedures

[ Bus Reset Releasing ]

Bus Clock Setting

A

Supply Setting of Peripheral Clocks
(Setting Change of CKEN* Registers)

[Access to Target Macros Enabled.]

1. Bus clock setting

*:Indicates CKENO, CKEN1, and CKENZ2.

Execute the setting of each bus clock by using the register ofthe clock generation part.

For the setting details, see Chapter 'Clock'.

2. Supply setting of peripheral clocks

Change the setting of the bit corresponding to the peripheral function to which the clock is to be supplied for
peripheral clock control registers (CKENO, CKEN1, and CKEN2) of the clock control in the clock gating state
of the initial state.

3. Setvalue confirmation of peripheral clock control register

The peripheral clock registers (CKENO, CKEN1, and CKEN2) updates the register value to the written value
at the step of starting the clock supplyto the peripheral function to which the settingis changed.

Be sureto start the access to the peripheral function after setting a change in the above-mentioned Item 2,
reading this register,and then confirming the agreementwith the written value because an access to
peripheral function is invalid at clock gating.
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Procedures of gating and resupplying clocks
Figure 3-2 explains the procedures of gating the clocks of peripheral functions and resupplying clocks to
peripheral functions.

Fgure 3-2 Procedures of Gating Clocks of Peripheral Functions and Resupplying Clocks to
Peripheral Functions

Clock gating of

Resupplying Clock to
peripheral Function

peripheral function

[ Operation stop of peripheral functions ]

l ,,

Reset control of peripheral functions which
Gating setting of peripheral clocks restart clock supply to peripheral functions.
(CKEN*! register setting change)

Reset enabled(MRST*: 0b0 -> 0b1)

\
Reset released(MRST*% 0b1 -> 0b0)

Reset Control to peripheral function
where peripheral clocks are gated.

A

Reset enabled(MRST**: 0b0 -> 0b1)

Supply settings of Peripheral clocks
¢ (CKEN*! registar setting change)

Reset released(MRST*% 0b1 -> 0b0)

A

i

[Peripheral function clock gating completed]

CKEN*! read value =Written value?

Operation restart of peripheral functions
(Access to target macros enabled)

*1: Indicates CKENO CKEN1, and CKEN2.
*2: Indicates MRSTOMRST 1, and MRST 2.

January 17, 2014, S6E1A1_MN710-00001-1v0-E 75



CHAPTER2-2: Peripheral Clock Gating
3. Peripheral Clock Gating Control

N

SPANSIO‘N" PERIPHERAL MANUAL

B Clock gating of peripheral functions

1. Gating setting of peripheral clocks
For the peripheral clock control registers (CKENO CKEN1, and CKEN2), change the bit corresponding to the
peripheral function for which the clock supplyis to be stopped to "0".

After gating the clockto the peripheral function to which the clock gating is instructed, the peripheral clock
control registers (CKENO CKEN1, and CKEN2) updates the register value to the written value.

2. Resetcontrol to peripheral functions whose peripheral clocks are gated

For the peripheral functions whose clocks are gated, to reset their intemal state, execute the reset control of
each peripheral function according to the following procedures.

Resetenabled:

Write "1" to the target bits of peripheral function resetcontrol registers (MRSTO MRSTL1, and
MRST2).

Resetreleased:

Write "0" to the target bits of peripheral function resetcontrol registers (MRSTOMRST1, and
MRST2).

B Resupplying clocks to peripheral functions

1. Resetcontrol of peripheral functions which restartclock supplyto peripheral functions
For the peripheral functions which gate the peripheral clocks, execute the resetcontrol to each peripheral
function by using peripheral function reset control registers (MRSTO, MRST1, and MRST2) before restarting
their operation. The procedures are the same as the above-mentioned procedures ofresetcontrol
immediatelyafter peripheral clocks gated.

2. Supply settings of peripheral clocks
For the peripheral clock control registers (CKENO CKEN1, and CKEN2), change the settings of bit
corresponding to the peripheral function for which the clock is to be resupplied.
At this time, do not setthe bit where the peripheral function is notprovided and the bit whose bus clock has
been gated to the values other than the initial value The reasonis thatthe read value cannotcoincide with
the written value not to get out of the processing loop atthe register setvalue confirmation in the following
ltem 3.

3. Confirmation of setvalues of peripheral clock control registers

At the step where the clock setting change is reflected to the peripheral function whose settings are changed,
the peripheral clock control registers (CKENO CKEN1, and CKEN2) updates the register value to the written

values.
Be sureto start the access to the peripheral function after executing the setting change of the

above-mentioned Item 2, reading the register,and then confirming the agreementwith the written value
because the access to the peripheral functions is invalid atclock gating.
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4. Peripheral Clock Gating Function Registers
This section explains each register function ofthe peripheral clock gating functions.
Table 4-1 shows the listofregisters of peripheral clock gating functions.
Table 4-1 Registers of the Peripheral Clock Gating Functions
Abbreviated register name Register name Reference
CKENO Peripheral Function Clock Control Register 0 4.1
MRSTO Peripheral Function Reset Control Register O 4.2
CKEN1 Peripheral Function Clock Control Register 1 43
MRST1 Peripheral Function Reset Control Register 1 4.4
CKEN2 Peripheral Function Clock Control Register 2 4.5
MRST2 Peripheral Function Reset Control Register 2 4.6
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4.1 Peripheral Function Clock Control Register 0 (CKENO)
This section explains Peripheral Function Reset Clock Register 0 (CKENO).

bit 31 30 29 28 27 26 25 24
Field Reserved GIOCK | Reserved | DMACK
Attribute - R/W - RIW
Initial value - 1 - 1
bit 23 22 21 20 19 18 17 16
Field Reserved ADCCK]3:0]
Attribute - RW
Initial value - 1111
bit 15 14 13 12 1 10 9 8
Field MFSCK[15:8]
Attribute RW
Initial value OxFF
bit 7 6 5 4 3 2 1 0
Field MFSCK][7:0]
Attribute RW
Initial value OxFF

[bit31:29] Reserved: Reserved bits
Write ”0”.to these bits.

[bit28] GIOCK: Software clock control of GPIO/Fast GPIO function
This bit controls the operation clock supplying and the gating to the I/O Port function. This bit controls all the

operation clocks to the I1/O Port functions collectively.
When this bitis setto "1", the bus clock is supplied to the I/O Port function block and the 1/O Port function

can beused.
When this bitis setto "0", the bus clock inputto the I/O Port function blockis gated. Note that the reading of

the input level and the setting change of the output power level are disabled while the bus clock is gated. For
details, see "5. Peripheral Clock Gating Functions Usage Precautions".

bit Description

0 The bus clockinput to the VO Port function block is gated.

The bus clockis supplied to the VO Port function block. (Initial value)
Be sureto set"1"in order to use VO Port function.

1

[bit27:25] Reserved: Reserved bit
Write”0” to this bit.
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[bit24] DMACK: Supplying and gating settings of DMAC operation clock

This bit controls the operation clock supplying and the gating to the DMAC function. When this bit is set to"1",
the bus clockis supplied to the DMAC block and the DMAC function can be used.

When this bitis setto "0", the bus clockinput to the DMAC block is gated. While the bus clockinputis gated,
the DMAC function cannotbe used.

bit Description
0 The bus clockinput to DMAC is gated.
1 The bus clockis supplied to DMAC. (Initial value)

[bit23:20] Reserved: Reserved bits
Write”0” to these bits.

[bit19:16] ADCCK][3:0]: Settings for operation clock supplying and gating to AD converter
These bits control the operation clock supplying and gating to the AD converter. The following show the
correspondence between each bitand the AD converter unit:

bitl6 - ADCCKO : AD converter unit 0
bitl7 - ADCCKL1 : AD converter unit 1
bitl8 - ADCCK2 : AD converter unit 2
bitl9 - ADCCKS3 : AD converter unit 3

When the relevant bitis setto "1", the bus clock is supplied to the unit of the corresponding AD converter to
enable the AD converter function. For products to which the corresponding AD converter is not mounted, do
not change the relevant bit from the initial value.

When the relevant bitis setto "0", the bus clock inputto the corresponding AD converter is gated. While the
bus clockinputis gated, the relevant AD converter cannot be used.

bit Description

0 The bus clockinput to the A/D converter unit corresponding to the relevant bit is gated.

1 The bus clockis supplied to the A/D converter unit corresponding to the relevant bit.

(Initial value)
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[bit15:0] MFSCK[15:0]: Settings for operation clock supply and gating to multi-function
serial interface

These bits control the operation clock supplyand gating to the multi-function serial interface. The
correspondence between each bitand the channelis shown below:

bit0 - MFSCKO : Multi-function serial interface channel 0
bitl - MFSCKZ1 : Multi-function serial interface channel 1
bit2 - MFSCK2 : Multi-function serial interface channel 2
bit3 - MFSCK3 : Multi-function serial interface channel 3
bit4 - MFSCK4 : Multi-function serial interface channel 4
bit5 - MFSCK5 : Multi-function serial interface channel 5
bité - MFSCKG®6 : Multi-function serial interface channel 6
bit7 - MFSCK?7 : Multi-function serial interface channel 7
bit8 - MFSCKS8 : Multi-function serial interface channel 8
bit9 - MFSCK®9 : Multi-function serial interface channel 9
bitl0 - MFSCK10 : Multi-function serial interface channel 10
bitll - MFSCK11 : Multi-function serial interface channel 11
bitl2 - MFSCK12 : Multi-function serial interface channel 12
bitl3 - MFSCK13 : Multi-function serial interface channel 13
bitl4 - MFSCK14 : Multi-function serial interface channel 14
bitl5 - MFSCK15 : Multi-function serial interface channel 15

When the relevant bitis setto "1", the bus clock is supplied to the channel of the corresponding
multi-function serial interface to enable the function of the multi-function serial interface. For products to
which the relevant multi-function serial interface channel is not mounted, do not change the relevant bit from
the initial value.

When the relevant biis setto "0", the bus clockinput to the channel of the corresponding multi-function
serial interface is gated. While the bus clock inputis gated, the multi-function serial interface function ofthe
corresponding channel cannotbe used.

bit Description

0 The bus clockinput to the multi-function serial interface channel corresponding to the relevant bit is
gated.

1 The bus clockis supplied to the multi-function serial interface channel corresponding to the relevant

bit. (Initial value)
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4.2 Peripheral Reset Control Register 0 (MRSTO)

This section explains the peripheral reset control register 0 (MRSTO).

bit 31 30 29 28 27 26 25 24
Field | Reserved DMARST
Attribute - RIW
Initial value - 0
bit 23 22 21 20 19 18 17 16
Field Reserved ADCRST[3:0]
Attribute - RW
Initial value - 0000
bit 15 14 13 12 1 10 9 8
Field MFSRST [15:8]
Attribute RW
Initial value 0x00
bit 7 6 5 4 3 2 1 0
Field MFSRST [7:0]
Attribute RW
Initial value 0x00

[bit31:25] Reserved: Reserved bits
Write”0” to these bits.

[bit24] DMARST: Reset control of DMAC
This bit controls resetof the DMAC unit. If this bitis setto "1", DMAC becomes aresetstate,the DMA

transfer operation stops, and all the register settings are initialized. To release the resetstate, be sure to set
this bitto "0" again.

bit Description
0 Releases the DMAC reset. (Initial value)
1 Issues reset signalto DMAC.

[bit23:20] Reserved: Reserved bits
Write”0” to these bits.
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[bit19:16] ADCRSTI[3:0]: Reset control of AD converter
These bits control the resetof each unit of the AD converter. The correspondence between each bitand AD
converter unitis shown below:

bitl6 - ADCRST 0 : AD converter unit0
bitl7 - ADCRST 1 : AD converter unit 1
bitl8 - ADCRST 2 : AD converter unit 2
bitl9 - ADCRST 3 : AD converter unit 3

If the relevant bitis setto "1", the corresponding AD converter unit becomes aresetstate,the analogto
digital conversion operation stops, and the register settings are initialized. For products to which the
relevant AD converter unitis not mounted, do not change the relevant bit from the initial state. To release
the resetstate, be sure to set this bitto "0" again.

bit Description
0 Releases the reset of the AD converter unit corresponding to the relevant bit. (Initial value)
1 Issues the reset to the AD converter unit corresponding to the relevant bit.

[bit15:0] MFSRST[15:0]: Control of software reset of multi-function serial interface
These bits control the resetof each channel of the multi-function serial interface. The correspondence
between each bit and the channelis shown below.

bit0 - MFSRSTO: Multi-function serial interface channel 0
bitl - MFSRST1: Multi-function serial interface channel 1
bit2 - MFSRST2 : Multi-function serial interface channel 2
bit3 - MFSRST3 : Multi-function serial interface channel 3
bit4 - MFSRST4 : Multi-function serial interface channel 4
bit5 - MFSRST5 : Multi-function serial interface channel 5
bité - MFSRST6 : Multi-function serial interface channel 6
bit7 - MFSRSTY7 : Multi-function serial interface channel 7
bit8 - MFSRST8 : Multi-function serial interface channel 8
bit9 - MFSRST9 : Multi-function serial interface channel 9
bitl0 - MFSRST10 : Multi-function serial interface channel 10
bitll - MFSRST11 : Multi-function serial interface channel 11
bitl2 - MFSRST12 : Multi-function serial interface channel 12
bitl3 - MFSRST13 : Multi-function serial interface channel 13
bitl4 - MFSRST14 : Multi-function serial interface channel 14
bitl5 - MFSRST15 : Multi-function serial interface channel 15

If the relevant bitis setto "1", the channel ofthe corresponding multi-function serial interface becomes a
resetstate, its serial communications stop, and the register setting is initialized. For products to which the
relevant multi-function serial interface channel is not mounted, it is prohibited to set the relevant bit to "1". To
release the above-mentioned reset, be sure to setthis bitto "0" again.

bit Description
0 Releases the reset of the multi-function serial interface channel corresponding to the relevant bit.
(Initial value)
1 Issues the reset the multi-function serial interface channel corresponding to the relevant bit.
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4.3 Peripheral Clock Control Register 1 (CKEN1)

This section explains the peripheral clock control register 1 (CKEN1).

bit 31 30 29 28 27 26 25 24
Field | Reserved
Attribute -
Initial value -
bit 23 22 21 20 19 18 17 16
Field Reserved QDUCK(3:0]
Attribute - RW
Initial value - 1111
bit 15 14 13 12 11 10 9 8
Field Reserved MFTCK[3:0]
Attribute - RW
Initial value - 1111
bit 7 6 5 4 3 2 1 0
Field Reserved BTMCK[3:0]
Attribute - RW
Initial value - 1111

[bit31:20] Reserved: Reserved bits
Write”0” to these bits.

[bit19:16] QDUCK][3:0]: Settings for operation clock supply and gating of quad counter
These bits control the operation clock supplyand gating of quad counter. The correspondence between
each bitand quad counter is shown below.

bitl6 - QDUCKO: Quad counter unit 0
bitl7 - QDUCKZ1: Quad counterunit 1
bitl8 - QDUCK2: Quad counter unit 2
bit19 - QDUCKS: Quad counter unit 3

When the relevant bitis setto "1", the bus clock is supplied to the unit of the corresponding quad counter to
use the quad counter function. For products to which the relevant quad counter unit is not mounted, do not
change the relevant bit from the initial value.

When the relevant bitis setto "0", the bus clock inputto corresponding quad counteris stopped. While the
bus clockinputis gated, the quad counter of the relevant unit cannotbe used.

bit Description
0 Gates the bus clock input to the corresponding quad counter.
1 Supplies the bus clockto the quad counter corresponding to the relevant bit. (Initial value)

[bitl5:12]Reserved: Reserved bits
Write”0” to these bits.
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[bit11:8] MFTCK]3:0]: Settings for operation clock supply and gating of multi-function
timer and PPG
These bits control the operation clock supplyand gating to the multi-function timerand PPG. The
correspondence among each bit, the multi-function timer unit,and the PPG channel is shown below.
bit8 - MFTCKO : Multi-function timerunitO - PPG channels 0,2, 4, 6
bit9 - MFTCK1 : Multi-function timerunitl - PPG channels 8,10,12, 14
bitl0 - MFTCK2 : Multi-functiontimerunit 2 - PPG channels 16,18, 20, 22
bitll - MFTCK3 : Multi-function timer unit3 - PPG channels 24,26, 28, 30
When the relevant bitis setto "1", the bus clock is supplied to corresponding multi-function timer unitand
PPG channels to use the multi-function timer and PPG function. For products to which the relevant
multi-function timer unitand PPG channels are not mounted, itis prohibited to change the relevant bit from
the initial value.
When the relevant bitis setto "0", the bus clock input to the corresponding multi-function timer unitand PPG
channels is gated. While the bus clockis gated, the relevant multi-function timer and PPG function cannot be
used.
bit Description
0 The bus clockinput to the multi-function timer unit and the PPG channel corresponding to the relevant
bit is gated.
1 The bus clockis supplied to the multi-function timer unit and the PPG channel corresponding to the
relevant bit. (Initial value)
[bit7:4] Reserved: Reserved bits
Write”0” to these bits.
[bit3:0] BTMCK]3:0]: Settings operation clock supply and gating to base timer
These bits control the operation clock supplyand gating to the base timer. The correspondence between
each bit and the base timer channels is shown below.
bit0 - BTMCKO : Basetimerchannel 0,1, 2,3
bitl - BTMCK1 : Base timerchannel 4,5, 6,7
bit2 - BTMCK2 : Basetimerchannel 8,9, 10, 11
bit3 - BTMCKS3 : Basetimerchannel 12,13, 14, 15
When the relevant bitis setto "1", the bus clock is supplied to the corresponding base timer channel to use
the basetimer, do not change the relevant bit from the initial value.
When "0" is set to the relevant bit, the bus clock inputto the corresponding base timer channelis gated.
While the bus clock inputis gated, the base timer function of the corresponding channel cannotbe used.
bit Description
0 The bus clockinput to the base timer channel corresponding to the relevant bit is gated.
1 The bus clockis supplied to the base timer channel corresponding to the relevant bit.
(Initial value)
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4.4 Peripheral Function Reset Control Register 1 (MRST1)

This section explains the peripheral function resetcontrol register 1(MRST1).

bit 31 30 29 28 27 26 25 24
Field | Reserved
Attribute -
Initial value -
bit 23 22 21 20 19 18 17 16
Field Reserved QDURST[3:0]
Attribute - RW
Initial value - 0000
bit 15 14 13 12 11 10 9 8
Field Reserved MFTRST[3:0]
Attribute - RW
Initial value - 0000
bit 7 6 5 4 3 2 1 0
Field Reserved BTMRST[3:0]
Attribute - RW
Initial value - 0000

[bit31:20] Reserved: Reserved bits
Write”0” to these bits.

[bit19:16] QDURSTI[3:0] : Reset control of quad counter
These bits control the resetof each unit of the quad counter. The correspondence between each bitand the

quad counterunitis shown below.

bitl6 - QDURST 0 : Quad counter unit 0
bitl7 - QDURST 1 : Quad counterunit 1
bit18 - QDURST 2 : Quad counter unit 2
bit19 - QDURST 3 : Quad counterunit 3

If the relevant bitis setto "1", the unitof the corresponding quad counter becomes aresetstate, the quad
counter operation stops, and the register settings are initialized. For products to which the relevant quad
counteris not mounted, do not change the relevant bit from the initial state. To release the resetstate, be

sureto setthis bitto "0" again.

bit Description
0 Releases the reset of the quad counter corresponding to the relevant bit. (Initial value)
1 Issues the reset to the quad counter unit corresponding to the relevant bit.

[bit15:12] Reserved: Reserved bits
Write”0” to these bits.
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[bit11:8] MFTRST[3:0] : Control of multi-function timer and PPG reset control
These bits control multi-function timer resetof each unitand PPG resetof every four channels. The
correspondence among each bit, quad counter unit, and the PPG channelis shown below.

bit8 - MFTRSTO: Multi-function timerunitO - PPG channel 0,2, 4,6

bit9 - MFTRST1: Multi-function timerunitl - PPG channel 8,10, 12, 14
bitl0 - MFTRST2: Multi-function timerunit 2 - PPG channel 16, 18, 20, 22
bitll - MFTRST3 Multi-functiontimerunit 3 - PPG channel 24, 26, 28, 30

If the relevant bitis setto "1", the corresponding multi-function timerunit and PPG channel become the reset
states, the multi-function timer operation stops, and the register setting is initialized. For products to which
the relevant multi-function timer unit and PPG channels are not mounted, do not change the relevant bit from
the initial value. To release the reset state, be sure to setthis bitto "0" again.

bit Description

0 Release the resets of the multi-function timer unit and the PPG channel corresponding to the relevant
bit. (Initial value)

1 Issue the resets to the multi-function timer unit and the PPG channels corresponding to the relevant

bit.

[bit7:4]Reserved: Reserved bits
Write”0” to these bits.

[bit3:0] BTMRST[3:0] : Reset control of base timer
These bits control the resetfor four units of the base timer. The correspondence among each bitand the

basetimerchannels is shown below.

bit0 - BTMRSTO: Basetimerchannels 0,1, 2,3

bitl - BTMRST1: Basetimerchannels 4,5,6, 7

bit2 - BTMRST2: Basetimerchannels 8,9, 10, 11
bit3 - BTMRST3: Basetimerchannels 12,13,14, 15

If the relevant bitis setto "1", the unitof the corresponding base timer channels becomes aresetstate, the
basetimeroperation stops, and the register setting is initialized. For products to which the relevant base
timerchannels are notmounted, do not change the relevant bit from the initial value. To release the reset
state, be sure to set this bit to "0" again.

bit Description
0 Release the resetfor the base timer channel corresponding to the relevant bit. (Initial value)
1 Issue the reset to the base timer channel corresponding to the relevant bit.
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4.5 Peripheral Clock Control Register 2 (CKEN2)

This section explains the peripheral clock control register 2(CKEN2).

bit 31 30 29 28 27 26 25 24
Field | Reserved
Attribute -
Initial value -

bit 23 22 21 20 19 18 17 16
Field Reserved
Attribute -
Initial value -

bit 15 14 13 12 11 10 9 8
Field Reserved
Attribute -
Initial value -

bit 7 6 5 4 3 2 1 0
Field Reserved CANCK][1:0] | Reserved
Attribute - R/W* -
Initial value - 11* -

* : For products notmounting CAN controller, Attribute is "R" and Initial value is "00".

[bit31:6] Reserved: Reserved bits
Write”0” to these bits.

[bit5:4] CANCK]1:0] : Settings for clock supply and gating to CAN controller
These bits control bus clock (base clock) supplyand gating to the CAN controller. The correspondence

between each bit and the CAN controller channelis shown below.

bit4 - CANCKO: CAN controllerchannel 0
bit5 - CANCK1: CAN controllerchannel 1

When the relevant bitis setto "1", the bus clock is supplied to the corresponding CAN controller channel to
use the CAN controller function. For products to which the relevant CAN controller channel is notmounted,
do not change the relevant bit from the initial value.

When the relevant bitis setto "0", the bus clock inputto the corresponding CAN controller channel is gated.
While the bus clockinput is gated, the CAN controller function of the corresponding channel cannot be used.

bit Description
0 Gates the bus clock input to the CAN controller channel corresponding to the relevant bit. (Initial value:
For products not mounting CAN controller)
1 Supplies the bus clockinput to the CAN controller channel corresponding to the relevant bit. (Initial

value: For products mounting CAN controller)

[bit3:0] Reserved: Reserved bits
Write”0” to these bits.
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4.6 Peripheral Function Reset Control Reset 2 (MRST2)

This section explains the peripheral function resetcontrol register 2 (MRST2).

bit
Field
Attribute
Initial value

bit
Field
Attribute
Initial value

bit
Field
Attribute
Initial value

31 30 29 28 27

26

25

24

Reserved

23 22 21 20 19

18

17

16

Reserved

15 14 13 12 1

10

Reserved

7 6 5 4 3 2 1 0
CANRST[L:0] |

Reserved Reserved

Attribute - RIW -
Initial value - 00 -

[bit31:6] Reserved: Reserved bits
Write”0” to these bits.

[bit5:4] CANRST[1:0] : Reset control of CAN controller
These bits control the resetof each CAN controller's channel unit. The correspondence between each bit

and the CAN controller channelis shown below.

bit4 - CANRSTO: CAN controllerchannel 0
bit5 - CANRST1 : CAN controllerchannel 1

If the relevant bitis setto "1", the channel ofthe corresponding CAN controllerbecomes aresetstate, the
CAN controller operation stops, and the register settings are initialized. For products to which the CAN
controller channel is notmounted, do not change this bit from the initial value. To release the resetstate, be
sure to setthis bitto "0" again.

bit Description
0 Releases the reset of CAN controller channel corresponding to the relevant bit. (Initial value)
1 Issues the rest signalto CAN controller channel corresponding to the relevant bit.

[bit3:0] Reserved: Reserved bits
Write”0” to these bits.

S6E1A1_MN710-00001-1v0-E January 17,2014



CHAPTER2-2: Peripheral Clock Gating
5. Peripheral Clock Gating Function Usage Precautions /\

PERIPHERAL MANUAL SPANSION®

A\

5. Peripheral Clock Gating Function Usage Precautions
This section explains the precautions for using peripheral clock gating functions byperipheral function.

Overview

B Control of a peripheral function to which a clock supplyis stopped
The registeraccess to a peripheral function to which a clock supplyis stopped, both read and write, is not
guaranteed. The read value is undefined, and the write operation is prohibited.
The internal state can be reset by controlling peripheral function resetcontrol register (MRSTO and MRST1
and MRST2) while the peripheral clockis gated.

B Combination of peripheral clock settings
Be sureto setall the target peripheral functions to the clock supplyside by the peripheral clock registers
(CKENO, CKEN1 and CKEN2) for the functions operated by combining two or more peripheral functions. For
example, seta relevant unit of the AID converter used and arelevant channel of the base timerto the clock
supplyside respectivelyby the peripheral clock control registers (CKENO and CKEN1) whenthe base timer
is selected for use by the timertrigger of the A/D converter.

B Initialization conditions of peripheral clock settings
The peripheral clock gating function is initialized by the following reset. After issuing the following reset, be
sure to reconfigure the peripheral clock gating function.
For details of the following resets, see Chapter "Reset".

— Power-onreset(PONR)

— Lowwoltage detection reset (LVDH)

— INITX pininput(INITX)

— Software watchdog reset (SWDGR)

- Hardware watchdog reset(HWDGR)

— Clockfailure detectionreset (CSVR)

— Anomalous frequencydetection reset (FCSR)
— Software reset(SRST)

— APB1 busreset(APBC1_PSR)

— Deepstandbytransitionreset(DSTR)

Multi-Function Serial Interface

B |IN Sync field detection: LSYN
Execute the setting of the operation clock supplyto the corresponding multi-function timer (inputcapture)
separatelywith the setting of the peripheral clock of multi-function serial interface when the inputcapture
(ICU) is usedinthe LIN bus interface mode. For the connection between the multi-function serial interface
and the input capture, see "Extended Pin Function Setting Register (EPFR)" in Chapter of "I/O port" of
"FMO+ Peripheral Manual".
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Base Timer
B Clocksetting unit of base timer
The peripheral clock control of the base timer is executed in the unit of four channels described in Table 5-1.

Table 5-1 Correspondence between Peripheral Clock Gating Setting and Base Timer Channels

Setting bit of Peripheral Clock Control

. Target Channels
Register (CKENL)

bit 0 Base Timer ch3, ch2, chl,ch0

bit 1 Base Timer ch7, ch6, ch5, ch4

bit 2 Base Timer ch11l, ch10, ch9, ch8
bit 3 Base Timer ch15, ch14,ch13, chl2

Multi-function timer

FRT Selection register
For using the following FRT selection function, setthe operation clock of the multi-function timer uniton
which source-side FRTis mounted to the supplyside,

— OCU Connection FRT selection register (OCFS)
— ICU Connection FRT selection register (ICFS)
— ADC Start-up compare connection FRT selection register (ADCMP)

PPG

B Clock Control of PPG
The control of input clock to PPG synchronizes with the settings of input clock to the multi-function timer. For
PPG channel numbers and unitnumbers of multi-function timer, see Table 5-2.

Table 5-2 Multi-function Timer and PPG Input Clock Control

Unit number of multi-function timer PPG channel number
Unit 0 Channel 0,1,2,3,4,5,6,7
Unit 1 Channel 8,9,10,11,12,13,14,15
Unit 2 Channel 16,17,18,19,20,21,22,23
Unit 3 Channel 24,25,26,27,28,29,30,31

A/D Converter

B AD Timer Trigger Selection

When the base timeris used as a startup trigger of the A/ID converter, set the operation clock of the selected
basetimer channel to the supplyside.

GPIO/Fast GPIO
B Restrictions when bus clockis gated
While the bus clock of GPIO/Fast GPIO is gated, some functions of I/O port cannotbe used as shownin
Table 5-3.
Be sure to confirm the using conditions and execute the bus clock control of GPIO/Fast GPIO.
For details on I/O port functions, see Chapter"l/O Port" and "Fast GPIO"
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Table 5-3 Restrictions when GPIO/Fast GPIO clock is gated

Bus Clock Status
Supplied* Gated*

Restrictions

/O port Function-Input level reading
(PDIR/FPDIR/M_FPDIR register reading)
/O port Function-Output Level Switching
and Status Confirmation Available Prohibited
(PDOR/FPDOR/M_FPDOR register reading/w riting)
/O port Mode Sw itching

Available Prohibited

(Setting change of PFR, PCR, DDR, ADE, SPSR, EPFR, and PZR, Available Prohibited
FPOER registers)

Peripheral Function Operation (Signal Input and Output) Available Available
External Interrupt/NMI Control Available Available
Reset Input (INITX) Available Available

Return fromDeep Standby Mode
(WKUP pin input)
*: Available: can be used, . Prohibited: cannotbe used.

Available Available
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1. High-Speed CR Trimming Function Overview

This section explains frequencytrimming function ofthe high-speed CR oscillator.

The high-speed CR oscillators used for this device have fluctuation range in frequency accuracy due to
process variation. The fluctuation range of frequency accuracy due to process variation and temperature
change can be reduced by configuring the timming function.

The high-speed CR trimming function consists ofthe frequency trimming setup unitand temperature
trimming setup unit.
The frequency trimming setup unithas the following functions:
— It can be configured the high-speed CR frequencytrimming bywriting a trimming value to the
High-speed CR oscillation Frequency Trimming Register (MCR_FTRM).

— By usingch.0 of Base Timer, the setting value to the frequency trimming register can be calculated
from count value of the specified period.

The temperature trimming setup unithas the following function:

It can be configured the high-speed CR temperature compensation by writing a trimming value to the
High-speed CR oscillation Temperature Trimming Register (MCR_TTRM).

For the high-speed CR frequencyaccuracy, see electrical characteristics described in "Data Sheet" of the
productused.
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2. High-Speed CR Trimming Function Configuration and Block Diagram

This section explains the configuration and block diagram ofhigh-speed CR oscillator frequencytrimming
function.

Figure 2-1 shows the block diagram ofhigh-speed CR frequencytrimming function.
FHgure 2-1 Block diagram of the High-speed CR Oscillator Timing Circuit

CLKHC High-speed CR
trimming CLKHC_div

Control circuit/

A 4

High-speed CR- Base timer ch.C

OSC macrc

A

TRD/TRT

Register block

Configuration

B High-speed CR OSC macro
A macro of the high-speed CR clock outputs CLKHC (high-speed CR clock).
In addition, the frequency timming can be performed with TRD bit of high-speed CR oscillation frequency
trimming register (MCR_FTRM) and TRT bit of high-speed CR oscillation temperature trimming register
(MCR_TTRM).

B High-speed CR Trimming Control Circuitand register block
A control circuit and registers for trimming high-speed CR.
In addition, the high-speed CR clock (CLKHC_div) divided by the ratio set with CSR bit of high-speed CR
oscillation frequencydivision setup register (MCR_PSR) is outputto the basetimerch.0.

B Basetimer
This block counts frequency before setting to calculate the frequency trimming data for high-speed CR.
Note:
—  Forthe clock definition, see Chapter "Clock".
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3. High-Speed CR Trimming Function Operation

This section explains operation conducted by frequency trimming function ofthe high-speed CR oscillator.

Operation of high-speed CR oscillation frequency trimming function
B Frequencytrimming setup

The setup process writes atrimming data value to the High-speed CR oscillation Frequency Trimming
Register (MCR_FTRM) to correct the misalignmentof high-speed CR clock accuracy caused by process

variation.

B Temperature timming setup
The setup process writes atrimming data value to the High-speed CR oscillation Temperature Trimming
Register (MCR_TTRM) to correct the misalignmentofhigh-speed CR clock accuracy caused by
temperature change.

B Registerlockfunction
Write protect function is provided for the High-speed CR oscillation Frequency Trimming Register
(MCR_FTRM) and the High-speed CR oscillation Temperature Trimming Register (MCR_TTRM), a function
that protects the register from being rewritten without authorization when the system runs outof control.

B Trimming data acquisition
Data written to the High-speed CR oscillation Frequency Trimming Register (MCR_FTRM) can be acquired
by one of the following three methods:

— Usethe factory presetvalue stored inthe "CR trimming"areainside the flash memory.
— Calculate by yourself the value setto the High-speed CR oscillation Frequency Trimming Register
from the count value within a certain period by using base timer.

— Output high-speed CR clock to an external pin, monitor the waveform to trim the frequency and
calculate by yourselfthe value set to the High-speed CR oscillation Frequency Trimming Register.

For data written to the High-speed CR oscillation Temperature Trimming Register (MCR_TTRM), use the
factory presetvalue stored inthe "CR trimming"areainside the flash memory.

Notes:
—  FErasingthe flash memory also erasesthe "CR trimming"areainside the memory atthe sametime.
If you use a value in the "CR trimming" area, therefore, save the data to other area (such as RAM)
before erasing the flash memory, or only erase sectors otherthan in the "CR trimming" area.
—  Forthe address of the "CR trimming"area, see "FLASH PROGRAMMING MANUAL" of the product
used.
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4. High-Speed CR Trimming Function Setup Procedure Example

This section provides an example of setting up frequency trimming function of the high-speed CR oscillator.

Frequency trimming setup
Take the steps shown in Figure 4-1to setup frequency trimming.

1. Write "OxXLIACCES5S54" to TRMLCK[31:0] bits of High-speed CR frequency Register Write Protection
register (MCR_RLR) to release the lock of Frequency Trimming Setup Register (MCR_FTRM)/
Temperature Trimming Setup Register (MCR_TTRM).

2. Setthe trimming datato TRT bit of Temperature Trimming Setup Register (MCR_TTRM).

Set TRD bit of Frequency Trimming Setup Register (MCR_FTRM).

4. Write a value other than "0xXL1ACCES554" to TRMCLK[31:0] bits of High-speed CR Oscillation Register
Write Protection Register (MCR_RLR)to lock the Frequency Trimming Setup Register (MCR_FTRM)/
Temperature Trimming Setup Register (MCR_TTRM).

w

Hgure 4-1 Frequency/Temperature trimming setup

( Start )

\4

Unlock the register
MCR_RLR:TRMLCK][31:0] = Ox1ACC_E554

A 4
Temperature Trimming Register settings
MCR_TTRM:TRT

A 4
Frequency Trimming Register settings
MCR_FTRM:TRD

A 4
Lock the register .
MCR RLRTRMLCK[310] = 0x000 0000 * Write a value other than OXIACC_E554

A 4

End
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Frequency trimming data acquisition example
When acquiring the data from the "CR trimming"areain the flash memory;

Readthe "CR trimming"areain the flash memoryand getthe data.
Write the acquired value to TDR bit of the High-speed CR oscillation Frequency Trimming Setup
Register (MCR_FTRM).

How to calculate the frequency trimming data
The following explains how to calculate the trimming data of high-speed CR oscillation.

1. LetFigt, a target oscillation frequencybe 4[MHZz] and Ttgt, its cycle be 250[ns](Ftgt: 4[MHz]). Let
Xtrm_coarse and Xtrm_fine be the TRD[9:5] bit values and TRD[4:0] bit values of the High-speed CR
Ocsilation Frequency Trimming Setup register atthe time respectively.

2. Set “0b00000” to TRD[4:0] bits.

3. Let Xtrm_coarse be Xtrmmin_coarse when “0b00000” is setto TRD[4:0] bits. Let Tmax_coarse[sec]be
the cycle atthis time.

4. Let Xtrm_coarse be Xtrmmax_coarse when “0b11111” is set to TRD[9:5] bits. Let Tmin_coarse[sec] be the
cycle atthistime.

5. By calculating te following expression, obtain TRD[9:5] setting value, Xtrm_coarse giving the value more
than target oscilation cycle, Ttgt.

T max_ coarse—T min_ corse

31
T min_ coarse—T max_ coarse

31

Ttgt — —T max_ coarse

Xtrm _coarse =

*: Round down decimals.

6. Setthe obtained Xtrm_coarse to TRD[9:5] bits.

7. Confirm that the High-speed CR clock, Fcrn, after setting TRD bits is Ftgt or less. If the Fcrn exceed Figt,
subtract“1” from Xtrm_coarse and then return to Step 6.When the Fcrn is Ftgt or less, go to Step 8.

8. Letthe value when “0b00000”is setto TRD[4:0] be Xtrimmin_fine.LetTmax_fine[sec]be the cycle at this
time.

9. Letthe value when “0b11111”is setto TRD[4:0] be Xtrimmax_fine. Let Tmin_fine[sec] be the cycle at this
time.

10.By calculating te following expression, obtain TRD[4:0] setting value, Xtrm_fine giving the target oscilation
cycle, Ttgt.

T max_ fine—T min_ fine
31

T min_ fine - T max_ fine
31

Ttgt — —T max_ fine

Xtrm _ fine =

*: Round down decimals.

11.Set the obtained Xtrm_fine to TRD[4:0] bits.

12.Confirm whetherthe High-speed CR clock, Fcrn, after setting TRD bits is Ftgt or more and within the
specification value of the High-speed CR clock oscillation frequency. If Fcrn exceeds the specification
value, subtract“1” from Xtrm_fine and return to Step 9. Moreover, if FcrH is less than Ftgt, add “1” to
Xtrm_fine and return to Step 11. When the value is within the specification values, the calculation of
trimming datais finished.

Note:

—  For specifications of High-speed CR Clock Oscillation frequency, see “Data Sheet” of the product
used.
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Fgure 4-2 Method to trim high-speed CR clock

T[sec]

Tmax_coarse

Tmax fine - — — — — 4 — — — — — —

Ttet

Tmin_fne r————=4———————

Tmin_coarse

\4

TRD
Xtrmmin_coarse Xtrm Xtrmmax_coarse
Xtrmmin_fine Xtrmmax_fine

Note:

- For information abouthowto measure Tmin_coarse/fine and Tmax_coarse/fine, see "#Example of
trimming data acquisition using base timer".

Example of trimming data acquisition using base timer
Figure 4-3 shows the time chartof high-speed CR oscillation and the trimming process.

Figure 4-3 Time chart of high-speed CR oscillation and the trimming process with base timer

Xtrmmin Xtrmmax
TRDI[9:0]
Stabilization time Stabilization time
CLKHC

CLKHC_div _xo0oo0o00 T L Lo |

PCLK \H\HHHHHHHHH\HHHHHHHHHH\HHHH\HHHHHHHHHHH\HHHHHHHHHHHHHHHHHHHH\HHHHHHHHHHHHHHHHHHHHHHH\HHHH\LIMMMMMMMMMUMUMMMM&MMUMUMM

DTBF(TIMER1) DTBF(TIMER2)

PWC

Runthe base timer by setting the main oscillation clock (CLKMO) as the master clock (measurement
reference clock).

Activate a triggeron the rising of the high-speed CR frequencydivision clock (CLKHC_div) when setting
Xtrmmin or Xtrmmayx, read the base timervalue at that time, and perform the following calculations.

Tmax= (TIMER1 X PCLK) / DIV
Tmin = (TIMER2 X PCLK) / DIV

- TIMERL1, TIMER: Countvalue of basetimer (PWC)
- PCLK: APB1 bus clock

- DIv: Frequency division ratio setby CSR bit of Division Setting
Register(MCR_PSR)
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Example: When PCLK =40 MHz (25 ns), frequency divisionratio = 1/8, and TIMER1 = 100,
Tmax= (100 X 25ns)/8=3125ns

Note:
—  The basetimerused for trimmingisch.0.
PCLK in Figure 4-3is an APB1 busclock.
At this time, select the master clock as the main oscillation for PCLK.
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Frequency trimming procedure example
Figure 4-4 shows atrimming procedure example of high-speed CR oscillation.

Fgure 4-4 Trimming Procedure Example of High-speed CR Oscillation

( Start )

Y

Set the master clock as the main oscillatior
clockby the SCM_CTL registel

Y

Unlock the MCR_FTRM registel
Write Ox1ACC_E554 to the MCR_RLR registel

A

Set the Temperature trimming register
MCR_TTRM.TRT

Y

Set the division ratio of high-speed CR
oscillation to be input into
base timer by the MCR_PSR registel

A

Set the input into base timer as CR
division clock by the Extended Function
Pin Setup Register(EPFR04).

Y

Calculate Xtrm
(See an Xtrm calculation procedure example)

Y

Set the calculated Xtrm
as the MCR_FTRM register

Y

Lock the MCR_FTRM registel
Write 0x0000_0000 to the MCR_RLR registel

(Note: Write a value other than Ox1ACC_E554)

( End )
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Xtrm calculation procedure example
Figure 4-5 shows an Xtrm calculation procedure example. Perform frequencytrimming in the two stages of

coarse adjustmentand fine adjustment.
Fgure 4-5 Xtrm Calculation Procedure Example

( Start )
v

Calculate the coarse adjustment
(TRD[9:5]) bit (Xtrm_coarse)

v

Set an Xtrmmin_coarse value as the MCR_FTRM
(TRD=0b0000000000)

v

Set atrigger for base timer on the rising of
the divided high-speed CR clock

'

Base timer ch.0
PWC timer operation

v

Read TIMER1 value

v

Set an Xtrmmax _coarse Value as the MCR_FTRN
(TRD=0b1111100000)

'

Base timer ch.0
PWC timer operation

v

Read TIMER2 v alue

v

Calculate Tmin_coarse and Tmax _coarse,
based on measured TIMER1 and TIMER2 values:

Tmin_coarse = (TIMER1xPCLK)/DIV
Tmax_coarse = (TIMER2xPCLK)/DIV

v

Calculate Xtrm_coarse (TRD set value at Ttgt):

Xtrm_coarse=
{Ttgt - (Tmax_coarse-Tmin_coarse) / 31-

Tmax_coarse} /{(Tmin_coarse-Tmax_coarse) / 31}

v

Set an Xtrmmax_coarse value as TRD[9:5]

Base timer ch.0
PW(C timer operation

v

Read TIMER value

Nc
Set Xtrm_coarse - 1 as TRD[9:5]

Yes

Calculate the fine adjustment

A 4

(TRD[4:0]) bit (Xtrm_fine)

¥

Set an Xtrm_coarse value as the MCR_FTRM
(TRDI[9:5]=Xtrm_coarse)

v

Set an Xtrmmin_fine value as the MCR_FTRN
(TRD[4:0]=0b00000)

¥

Base timer ch.0
PWC timer operation

¥

Read TIMER1 v alue

¥

Set an Xtrmmax fine value as the MCR_FTRM
(TRD[4:0]=0b11111)

¥

Base timer ch.0
PWC timer operation

¥

Read TIMER2 v alue

¥

Calculate Tmin_fine and Tmax fine,
based on measured TIMER1 and TIMER2 values:

Tmin_fine = (TIMER1xPCLK)/DIV
Tmax_fine = (TIMER2xPCLK)/DIV

¥

Calculate Xtrm_fine (TRD set value at Ttgt):

Xtrm_fine=
{Ttgt - (Tmax_fine-Tmin_fine) / 31-

Tmax_fine} /{(Tmin_fine-Tmax_fine) / 31}

v

Set an Xtrm_fine value as TRD[4:0. |

¥

Base timerch.0
PWC timer operation

¥

Read TIMER value |

AMHz <= Fcry <= 4.08MHZz ?

N¢

Set Fere < 4MHz : Xtrm_fine + 1 as TRD[4:0]
Set Fere > 4.08MHz : Xtrm_fine - 1 as TRD[4:0]
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Procedure example of using "CR trimming" area storage data inside flash memory
Figure 4-6 shows a procedure example ofreading trimming data stored in the "CR trimming" areainside the
flash memoryand setting it in the High-speed CR oscillation Frequency Trimming Register.

Figure 4-6 Procedure Example of Using "CR Trimming" Area Storage Data

Start

A 4

Unlock the register
MCR_RL_.TRMLCK[31:0]=0x1ACC_E554

Read the CR trimming area
inside flash memory

'

Set the read temperature
Trimmingdata (TTRM)to MCR_TTRT.TRT

A 4

Set the read frequency trimming
Data (TTRM) to MCR_FTRM.TRD

'

Lock the register X Write a value other than
MCR_RLR.TRMLCK[31:0]=0x0000_0000 O0x1ACC_E554

Note:
—  Forthe address of the CR trimming area, see "FLASH PROGRAMMING MANUAL" for the product
used.
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5. High-Speed CR Trimming Function Register List

The following lists and explains registers used for frequencytrimming function ofthe high-speed CR

oscillator.

Table 5-1 lists the registers.

Table 5-1 Register list

Abbreviation Register name Reference
MCR_PSR High-speed CR oscillation Frequency Division Setup Register 5.1
MCR_FTRM High-speed CR oscillation Frequency Trimming Register 5.2
MCR_TTRM High-speed CR oscillation Temperature Trimming Register 5.3
MCR_RLR High-speed CR oscillation Register Write-Protect Register 5.4
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5.1 High-speed CR oscillation Frequency Division Setup Register (MCR_PSR)

The MCR_PSR register sets the frequency division ratio of high-speed CR oscillation.
A divided clock can be inputinbasetimer.

Register configuration

bit 7 6 5 4 3 2 1 0
Field Reserved CSR
Attribute - R/W
Initial value - 001

Register functions

[bit7:3] Reserved : Reserved bits
"0b00000"is read from these bits.
Set these bits to "0b00000" when writing.

bit2:0] CSR: High-speed CR oscillation frequency division ratio setting bits
bit2 bitl bit0 Description
0 0 1/4
0 0 1 1/8 [Initial value]
0 1 0 1/16
0 1 1 1/32
1 0 0 1/64
1 0 1 1/128
1 1 0 1/256
1 1 1 1/512
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5.2 High-speed CR oscillation Frequency Trimming Register (MCR_FTRM)

The MCR_FTRM register sets the frequency trimming value.

Register configuration
bit 31 16
Field | Reserved
Attribute -
Initial value -

bit 15 10 9 8 7 6 5 4 3 2 1 0
Field Reserved TRD[9:0]
Attribute - R/W
Initial value - 0111101111

Register functions

[bit31:10] Reserved : Reserved bits
"0" is always read from these bits.
These bits have no effect when written.

bit9:0] TRD[9:0] : Frequency trimming setup bits
bit9:5 Description
These bits make fine adjustment to the high-speed CR oscillator frequency.
. For values to be set, see trimming data acquisition in the operation explanation of the
When w rite N .
frequency trimming function.
These bits fluctuate in frequency steps of approximately 1% each time +1 setting is made.
A ifi luei .
When read speq .I(léd valueis read -
As aninitial value, "0b01111" is read.
bit4:0 Description
These bits make fine adjustment to the high-speed CR oscillator frequency.
) For values to be set, see trimming data acquisition in the operation explanation of the
When w rite N .
frequency trimming function.
These bits fluctuate in frequency steps of approximately 0.4% each time +1 setting is made.
When read Aspe(?if.i(.ad valueis read. .
As aninitial value, "0b01111" is read.
Notes:

—  Thisregisteris notinitialized by software reset.
—  Forvaluesto besetto the TRD bits, see trimming data acquisition in the operation explanation of
the frequency trimming function.
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5.3 High-speed CR Oscillation Temperature Trimming Setup Register

(MCR_TTRM)

The MCR_TTRM register sets the temperature trimming value.

Register Configuration

bit 31 16
Field Reserved
Attribute -
Initial value -
bit 15 5 4 3 2 1 0
Field Reserved TRT[4:0]
Attribute - R/W
Initial value - 10000

Register functions

[bit31:5] Reserved : Reserved bits
"0" is always read from these bits.

These bits have no effect when written.

bit4:0] TRT[4:0] : Temperature trimming setup bits

bit4:0 Description

These bits make adjustment to the high-speed CR oscillator frequency.

When w rite Write the value read from Temperature Trimming bit storage area in Flash Memory.
For Temperature Trimming bit storage area, see “FLASH PROGRAMING MANULA” of the
product used.

When read Aspec'if'iéd valueis read. .
As aninitial value, 0b10000is read.

Notes:

—  Thisregisteris notinitialized by software reset.
—  Before obtaining the frequency trimming data, b e sure to set this register.

January 17, 2014, S6E1A1_MN710-00001-1v0-E

107



CHAPTER2-3: High-Speed CR Trimming
/\ 5. High-Speed CR Trimming Function Register List

SPANSION PERIPHERAL

MANUAL
A\

5.4 High-Speed CR Oscillation Register Write-Protect Register (MCR_RLR)

The MCR_RLR register controls the write-protect state of the frequency trimming register
(MCR_FTRM)/high-speed CR oscillation temperature trimming register (MCR_TTRM).

Register configuration

bit 31 16
Field TRMLCK[31:16]
Attribute R/W
Initial value 0x0000
bit 15 0
Field TRMLCKJ[15:0]
Attribute RIW
Initial value 0x0001

Register functions

bit31:0] TRMLCK][31:0] : Register write-protect bits
bit31:0 Description
When 0x00000000 is read, the MCR_FTRM/MCR_TTRM register is currently
When read unlocked.
When 0x00000001 is read, the MCR_FTRM/MCR_TTRM register is currently locked.

Writing a value other
than Ox1ACCE554

Writing Ox1ACCES54 Unlocks the MCR_FTRM/IMCR_TTRM register

Locks the MCR_FTRM/MCR_TTRM register

Note:

—  Thisregisteris notinitialized by software reset.
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6. High-Speed CR Trimming FunctionUsage Precautions

This section explains the precautions for using the high-speed CR trimming function.

B Low-speed CR oscillator
This trimming function is onlyenabled for the high-speed CR oscillator.
It cannotapplyto the low-speed CR oscillator.

B Data storedinthe "CR trimming"area
The CR trimming" area stores the factory presetfrequency trimming data. For the address ofthe
"CR trimming"area, see "FLASH PROGRAMMING MANUAL" for the productused.
When Data in flash memoryis erased, the data in “CR trimming” area is also erase at the same time.
To use the datain the “CR trimming” area, save the datain the “CR trimming” area to other area
such as RAM before erasing the data in flash memory.
Otherwise, erase the sectors other than those in “CR trimming” area.

B For High-seed CR oscillator oscillation frequencyaccuracy
Without setting High-speed CR oscillation temperature trimming register (MCR_TTRM) and
High-speed CR oscillation temperature trimming register (MCR_FTRM), the accuracy of the
High-speed CR oscillator described in “Data Sheet” cannotbe guaranteed. So, be sureto setthe
above registers before use.

B Howto use basetimer
For information abouthow to use base timer,see Chapters "Base Timer"in "Timer Part"and "l/O
Port".

B FCS (Anomalous FrequencyDetection)
For FCS function (anomalous frequencydetection), see Chapter "Clock supervisor". Do not perform
CR trimming afterthe FCS functionis enabled.
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1. Low-speed CRPrescaler Overview
This section shows the overview of low-speed CR prescaler.

Low-speed CR Prescaler
By setting the low-speed CR prescalerload register(LCR_PRSLD), the low-speed CR prescalerdivides

low-speed CR and generates low-speed CR clock(CLKLC).
This macro can correct the accuracy of low-speed CR. For the correcting method, see the example of

correcting low-speed CR.

2. Low-speed CRPrescaler Configuration
This section shows the block diagram oflow-speed CR prescaler.

Block diagram of low-speed CR prescaler
For the block diagram oflow-speed CR prescaler,see Figure 2-1.

Fgure 2-1 Block Diagram of Low-speed CR Prescaler

BUS
Low-speed CR prescaler

Reload register (LCR_PRSLD)

I ™ bit5 | bit4 | bit3 | bit2 | bit1 | bito

Underflow

— Low-speed CR
Reload Counter

\/

— CLKLC

\/

Low-speed
CR Clock

B Low-speed CR Prescaler Load Register (LCR_PRSLD)
Sets the division ratio (reload value) of Low-speed CR Prescaler.

B Low-speed CR Reload Counter
This is the down counter which generates the Low-speed CR Division Clock (CLKLC).
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3. Low-speed CR Prescaler Operation and Setup Procedure Example

This section explains the operation of Low-speed CR Prescaler. This section also shows the example of
setup procedures.

3.1 Setup procedures of Low-speed CR Prescaler
The Low-speed CRis asynchronous with the peripheral clock (PCLK).

For writing to the Low-speed CR Prescaler Reload Register, the peripheral clockis used. Therefore, if the
setting change of the Low-speed CR Prescaler Load Register and the reload of the reload counter occur
simultaneously, a value reloaded to the reload counteris not guaranteed.

So, execute the rewriting of the Low-speed CR Prescaler Reload Register conforming to the following
procedures.

For Switching the division clock
The initial value of the Low-speed CR Prescaler Reload Register(LCR-PRSLD) s “0”.

Thus, for changing the value from the initial value, these procedures are unnecessatry.

1. Set"0" to the Low-speed CR Prescaler Reload Register (LCR_PRSLD).

2. Wait until the value of the Low-speed CR Prescaler Reload Register (LCR_PRSLD) is reloaded to the
reload counter.
3. The waittime is obtained by calculating the following formula:

Low-speed CR cycle (50 kHz: 20 us) x "the setvalue before changedto "0" in ltem 1."
4. Write new setup value to the Low-speed CR Prescaler Reload Register (LCR_PRSLD).

For waittime at setup change, see Table 3-1.

Table 3-1 Setup Wait Time

Reload Value before Setup Setup Value Wait Time

0 0 Not exists.

1 0 20 pis (20 pis x 1)

2 0 40 ps (20 ps x 2)

3 0 60 ps (20 ps x 3)

60 0 1200 ps (20 ps x 60)

61 0 1220 ps (20 ps x 61)

62 0 1240 ps (20 ps x 62)

63 0 1260 pis (20 pis x 63)

Notes:
—  The division clock cannotbe stopped.
—  The setting of the Low-speed CR Prescaler Reload Register (LCR_PRSLD) is executed at the
underflowof the Low-speed CR Reload Counter.
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3.2 Operation of Low-speed CR Prescaler

For the operation of the Low-speed CR Prescaler, see Figure 3-1.

Figure 3-1 Low-speed CR Prescaler Operation

penent cock e [ [ [ [T TTLTTUTUTUT WU WU U WYY UYL ULyt

Low-speed CR Prescakr

Reload Register 0 5 0 2
Low-speed CR Rebad Counte
Underflow \ /_\ / \ / \ / \
CLKLC I_I |_| |_|_

1. Setsthe Low-speed CR Prescaler Load Register (LCR_PRSLD in synchronization with the peripheral
clock (PCLK)
2. Retrieves the value of the Low-speed CR Prescaler Load Register (LCR_SLD) atthe momentthe

Low-speed CR Reload Counterindicates "0".
3. Outputs the Low-speed CR (CLKLC) at the momentwhen the Low-speed CR Reload Counter underflow

occurs.
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3.3 Low-speed CR Correction Example

For the correction example of the Low-speed C, see Figure 3-2.

Fgure 3-2 Low-speed CR Correction Example

Set the watch counter prescaler.

Set “Clock Source” to Low-speed CR.
(SEL_IN[1:0] = «“117)

Set the output clock to the value from 24 to 2"1.
(SEL_OUT[2:0] = “010”)

Set the division clock to “Enable”.
(CLK_EN ="1")

\ 4
Set the watch counter.

Set the watch counter reload value to 64 division.
(RLC[4:0] = “00000”)

Select WCCKAO.
(CS[1:0] =“00")

Set an interrupt.
(WCIE, WCEN)

J Interrupt
y

Obtains the value of measurement counter such
as BASE TIMER.

\ 4
Calculate the Low-speed CR Prescaler Load value from a

measurement count value.

v
Set the Low-speed CR Prescaler Load Value
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4. Low-speed CR Prescaler Register

This section shows the listofthe Low-speed CR Prescaler Register.

Low-speed CR Prescaler Register

Table 4-1 List of Low-speed CR Prescaler Register

Abbreviation

Register name

Reference

LCR_PRSLD

Low -speed CR Prescaler Control Register

4.1

116

S6E1A1_MN710-00001-1v0-E January 17,2014




CHAPTER2-4: Low-speed CR Prescaler

4. Low-speed CR Prescaler Register /\
PERIPHERAL MANUAL SPANSION"
A N
4.1 Low-speed CR Prescaler Control Register (LCR_PRSLD)
The Low-speed CR Prescaler Control Registeris used to setthe divisionratio of low-speed CR.
bit 7 6 5 4 3 2 1 0
Field Reserved LCR_PRSLD[5:0]
Attribute - RW
Initial
00 000000
Value
[bit7:6] Reserved: Reserved bits
Always “0” is read.
They have no effect in write mode.
[bit5:0] LCR_PRSLD: Low-speed CR Prescaler Load
At writing, sets the division ratio of the Low-speed CR Prescaler (the reload value of a reload counter).
At reading, the setvalue is read.
Note:
—  This registeris notinitialized with software reset.
117
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1. Overview

This section provides an overview of the clock supervisorfunctions.

The clock supervisorincludes the following two types of functions.

Clock failure detection (CSV: Clock failure detection by clock Supervisor)

The clock failure detection monitors the main and sub clocks. If a rising edge ofthe monitored clockis not
detected within the specified period, this function determines thatthe oscillator has failed, and outputs a
system resetrequest.

Anomalous frequency detection (FCS: anomalous Frequency detection by Clock
Supervisor)

The anomalous frequencydetection monitors frequencyof the main clock. Within the specified period
between an edge and the next edge of the divided clock of high-speed CR, this function counts up the
internal counter value using the main clock. If the countvalue reaches outof the setwindow range, the
function determines thatthe main clock frequency is anomalous, and outputs aninterruptrequestor a
system resetrequestto the CPU.

120
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2. Configurations and Block Diagrams

This section explains the block diagrams of the clock supervisor functions.

2.1 Clock failure detection

Figure 2-1 shows the block diagram ofthe clock failure detection.
Fgure 2-1 Clock Failure Detection Block Diagram

Main Clock
Hioh ’ Main clock
igh-speed CR > counter
CSV_RESET
Control circuit /

register
Sub Clock >
Low-Speed CR q Sub clock counter

The clock failure detection consists of the following three types of blocks.

Control circuit/register
B This blockincludes a circuitcontrolling the clock failure detection,

B Also includes setup registers enabling/disabling the clock failure detection.

Main clock counter
A counter that monitors the main clock with the high-speed CR clock.

Sub clock counter
A counter that monitors the sub clock with the low-speed CR clock.
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2.2 Anomalous frequency detection
Figure 2-2 shows the block diagram ofthe anomalous frequencydetection.

Fgure 2-2 Anomalous Frequency Detection Block Diagram

Main Clock >
Edge
divider detection Frequency
High-speed CR g N J_ R counter
A
Control circuit, P
register and = FCS_RESET
windows registers "
9 FCS_INT >

The anomalous frequencydetection consists ofthe following three types of blocks.

Control circuit/register and window registers
B This blockincludes a circuitcontrolling the anomalous frequencydetection.
B Also includes setup registers enabling/disabling the anomalous frequencydetection.
B Also includes window registers defining the frequencyrange for measurements.

Frequency counter
A counter based on the main clock.

Divider/edge detection
B This block divides the high-speed CR.
B Also detects rising edges ofthe divided clock of high-speed CR.
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3. Explanation of Operations
This section explains the operations of the clock supervisor functions.

Clock failure detection function

The clock failure detection function monitors the main and sub clocks. If a rising edge of the monitored clock
is not detected within the specified period, this function determines that the oscillator has failed, and outputs
a system resetrequest.

B This resetrequestis referred to as the CSV resetrequest.

B CSV function monitors each ofthe main and sub clocks independently.

B |t stops monitoring when the main and sub oscillators stop oscillating.

B |t stops monitoring while waiting for oscillation stabilization waittime.

B When the oscillation stabilization waittime of main and sub oscillators ends, CSV function is automatically
enabled.

Notes:
— Each ofthe main and sub clocks can be enabled/disabled independently using the CSV control
register (CSV_CTL).
—  The mainclock is monitored with the high-speed CR clock, and the sub clock is monitored with the
low-speed CR clock. When a rising edge is not detected within 32 clocks of high-speed CR for the

main clock, orwithin 32 clocks of low-speed CR for the sub clock, this function determinesthatthe
oscillator has failed.

Anomalous frequency detection function
The anomalous frequencydetection function monitors the main clock.

Within the specified period between a rising edge and the next rising edge of the divided clock of high-speed
CR, this function counts up the internal counter using the main clock. If the count value reaches outof the
setwindow range, the function determinesthatthe main clock frequency is anomalous, and outputs an
interruptrequestor a system resetrequestto the CPU.

B This interruptrequestis referred to as the FCS interruptrequest, and resetrequestas the FCS reset
request.

B The FCS function only monitors frequencyof the main clock.

B |t stops monitoring when the main oscillator stops oscillating.

B |t stops monitoring while waiting for oscillation stabilization waittime.

B The FCS function is started with software, a user program.

Notes:
- If the FCS resetis enabled:
An interruptrequestoccurs the firsttime a counter value deviates from the setwind ow. If the

interruptrequesthas notbeen cleared, and the counter value falls out of the specified window, a
system resetrequestis output.

If the FCS resetis not enabled, the resetrequestis masked.

—  The counter value, if it goes out of the specified window, is stored in the frequency detection counter
register (FCSWD_CTL).
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4. Setup Procedure Examples

This section explains examples of setting up the clock supervisor functions.

Example of clock failure detection function setup procedure

Setup Start

A 4

Enable main and sub clock
oscillators

|

Oscillation stabilization wait time
of main and sub clocks end

A\ 4

Clock failure detection operation
of main and sub clocks starts

Failure Detected?

Stop Monitoring?

The CSV reset occurs

Access the CSV_CTL register
Disable the enable bit

\

v

End

y
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Example of Anomalous frequency detection function setup procedure

Access FCSWH CTL
Set upper frequency window

No

s the count value out of the window?

Access FCSWL_CTL
Set lower frequency window

'

Access CSV_CTL
Set FCD (Count Edge setting)

Is the interruptflag setto “1"?

FCS interrupt occurs

!

Restartinterrupthandling/FCS function

Is the FCS resetenabled?

Yes

Access CSV_CTL
Enable/disable the FCS reset

' »
Access INT CLR
Clear the FCS interrupt factor

v

Access INT _ENR
Enable/disable the FCS interrupt
* The FCS reset occurs

Access CSV _CTL Turn
ON the FCS function

¢ Ed
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5. OperationExamples

This section explains examples of clock supervisor operations.

5.1 Clock failure detection

Figure 5-1 provides an example of clock failure detection operation.

Fgure 5-1 Example of clock failure detection operation

Main clock

A A
High-speed =
5= N s I s PO B I B
< >
Main clock is missing
CSV reset 32 x CR clocks

Reset occurs

1. The mainclock stops due to failure.

2. The function counts up clocks using the high-speed CR clock.
3. Ifthe main clock keeps stopping during 32 clocks of high-speed CR, the function determmines that the clock
has failed and issuesthe CSV reset.

Note:

— Incase of the sub clock monitoring, the function determinesthatthe sub clock hasfailed if it keeps
stopping during 32 clocks of low-speed CR.

Figure 5-2 provides an example of the clockfailure detection operation in stop mode.

Figure 5-2 Example of clock failure detection operation in stop mode

Waiting for
RUN STOP oscillation RUN
stabilization

Main clock
A A A
H ig?zsgﬁgg High speed CR clock stops
(Low speed (Low speed CR clock stops) f?
CR clock)
- Stop mode " Waiting for oscillation
stabilization

Clock monitoring is
active

Clock monitoring

Clock monitoring is disabled is active

1. In stop mode,the main clock and high-speed CR clock stop.
Meanwhile, the clock monitoring function also stops.

2. Uponthe release of stop mode, oscillation of main clock and high-speed CR clock restart, waiting for
oscillation stabilization. Meanwhile, the clock monitoring function keeps stopping.

3. When the oscillation stabilization waittime ends, the clock monitoring restarts.
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5.2 Anomalous frequency detection

Figure 5-3 provides an example of anomalous frequencydetection function operation.

Fgure 5-3 Example of anomalous frequency detection function operation

Main clock

Divided clock of
High-speed CR

Count-up cycle

This function detects rising edges ofthe divided clock of high-speed CR.

After detecting edges, itcounts up clocks using the main clock.
It keeps counting up until it detects the next rising edge ofthe divided clock of high-speed CR.
Let "a" be the count value with the main clock.
Also let B denote the lowerwindow value, and A the upper window value. Compare the count value a with
those window values and if expression
Bl a<A
holds true, then the frequencyis considered to be normal.
If the count value o is out of the range, i.e., either
a<B, orA<a
is true, then the frequency is considered to be anomalous, and an interruptoccurs.
If the interrupt flag has not been cleared after the interrupt and an anom alous frequency is detected again,
then the functionissuesaresetdepending onthe setting.

Powbd PR
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5.3 Example of anomalous frequency detection function window setting

The anomalous frequencydetection counts up between edges ofthe divided clock of high-speed CR. The
measurement interval is also affected by the accuracy of CR. When you configure the window register value,
therefore, the CR accuracy mustbe considered for the value.

For frequency accuracy of the CR oscillator, check the relevant "Data Sheet".

Calculation method
The count value range of anomalous frequency detection must be added the CR accuracy, then, the window
registervalue is set. The countrange expression mustbe used as follows.

Frequency of

Count value = )
Frequency of divided « (1 CM/) main clock

clock of CR 100

The count value by main clock of frequency L [HZ] can be calculated using the divide-by-Y CR oscillator
clock of +7% accuracy with frequency K [Hz].

Countvalue A (positive CR frequency accuracy) = 1/[ (K/Y) x (1 +2/100)] x L

Countvalue B (negative CR frequency accuracy) = 1/[ (K/Y) x (1 - 2/100)] x L
Those expressions lead the countvalue within the range Ato B added internal CR accuracy.
Set the value smallerthan countvalue A for the lower limitof the window, and larger than countvalue B for
the upperlimit.

The window setting is determined by the value allowed for frequency fluctuation of main oscillation defined
by the user.

Example calculation
The count value by main clock of frequency 4 MHz is calculated using the divide-by-1024 CR oscillator clock

of +5% accuracy with frequency 4 MHz

Countvalue A (positive CR frequency accuracy)

1
€
Count value A = 4x10° 5 x 4x10 ~ 975
x 1+
1024 ( 100 )
Countvalue B (negative CR frequency accuracy)
1
Count value B = Ax10° : X 4x10¢ = 1078
1024 “ (Y 10 )

Those expressionsyield the count value within the range 975to 1078 including the high-speed CR error. If
the window setting value is 5%, window setting value is as follows.

Window lower limit= 975 x 0.95(-5%) =926.25~ 3.43 MHz
Window upperlimit=1078 x 1.05(+5%) = 1131.9 ~ 4.64 MHz

Thus, you can recognize that a main clock frequency out of the 3.4 MHz to 4.6 MHz range is anomalous.
Table 5-1 provides an example of the window settings.
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Table 5-1 Example of window settings
Divided clock of Main High-spee Count value including Lower limit of Upper limit of
High-speed CR clock d CRerror high-speed CRerror window setvalue | window set value
Divide-by-1024 clocks 975 (~3.61 MHz) - 1078 (» 926 1131
4 MHz +5%
of CR:4 MHz 4.42 MHz) (~3.43 MHz) (= 4.64 MHz)
6. Registers
This section explains the register listof the clock supervisor functions.
Register list
Table 6-1 shows the registerlist.
Table 6-1 Register list
Abbreviation Register name Reference
CSV_CTL CSV controlregister 6.1
CSV_STR CSV status register 6.2
FCSWH_CTL Frequency detection w indow setting register (Upper) 6.3
FCSWL_CTL Frequency detection w indow setting register (Lower) 6.4
FCSWD_CTL Frequency detection counter register 6.5
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6.1 CSV control register (CSV_CTL)

The CSV_CTL register configures the control of CSV function.

6.1.1 Register configuration

bit 15 14 13 12 1 10 9 8

Feld | Reserved | FCD Reserved FCSRE FCSDE
Attribute - RIW - RW RW
Initial value 0 11 00 0 0

bit 7 6 5 4 3 2 1 0

Feld | Reserved SCSVE MCSVE
Attribute - RW RW
Initial value 000000 1 1

6.1.2 Register functions

[bitl5] Reserved : Reserved bit
"0" is read from this bit.
Set this bitto "0" when writing.

bit14:12] FCD: FCS count cycle setting bits

bit14:12 Description
When 000 is w ritten
When 001 is w ritten
When 010 is written Setting is prohibited
When 011 is written
When 100 is w ritten
When 101 is written 1/256 frequency of high-speed CR oscillation
When 110 is written 1/512 frequency of high-speed CR oscillation
When 111 is written 1/1024 frequency of high-speed CR oscillation [Initial value]

When read The register value is read.

[bit11:10] Reserved : Reserved bits
"0b00" is read from these bits.
Set these bits to "0b00" when writing.

bit9] FCSRE: FCS reset output enable bit

bit Description
When 0 is written The FCS resetis disabled [Initial value]
When 1 is written The FCS resetis enabled
When read The register value is read.
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bit8] FCSDE: FCS function enable bit
bit Description
When 0 is written The FCS functionis disabled [Initial value]
When 1 is written The FCS functionis enabled.
When read The register value is read.
[bit7:2] Reserved : Reserved bits
"0b000000"is read from these bits.
Set these bits to "0b000000" when writing.
bitl] SCSVE: Sub CSV function enable bit
bit Description
When 0 is w ritten The sub CSV function is disabled
When 1 is written The sub CSV function is enabled. [Initial value]
When read The register value is read.
bit0] MCSVE: Main CSV function enable bit
bit Description
When 0 is w ritten The main CSV function is disabled
When 1 is written The main CSV function is enabled. [Initial value]
When read The register value is read.
Note:
—  Thisregisteris notinitialized by software reset.
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6.2 CSV status register (CSV_STR)
The CSV_STR registerindicates the status of CSV function.

6.2.1 Register configuration

bit 7 6 5 4 3 2 1 0

Feld | Reserved SCMF MCMF
Attribute - R R
Initial value 000000 0 0

6.2.2 Register functions

[bit7:2] Reserved : Reserved bits
"0b000000"is read from these bits.

Set these bits to "0b000000" when writing.

bitl] SCMF : Sub clock failure detection flag

Bit Description

When w ritten No effect

When 0 is read No sub clockfailure has been detected. [Initial value]

When 1 is read Asub clockfailure has been detected.

bit0] MCMF : Main clock failure detection flag

Bit Description

When w ritten No effect
When O is read

No main clockfailure has been detected. [Initial value]

When 1 is read

Amain clockfailure has been detected.

Note:

This registeris cleared when being read.
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6.3 Frequency detection window setting register (Upper) (FCSWH_CTL)

The FCSWH_CTL register configures the frequency detection window setting register (Upper).

6.3.1 Register configuration

bit 15

SPANSION®
AN

Feld |

Attribute
Initial value

OXFFFF

6.3.2 Register functions

bit15:0] FWH: Frequency detection window setting bits (Upper)

bit15:0 Description
When w ritten Any value can be w ritten to these bits.
When read The register value is read.

Notes:

—  Setavalue largerthan the value set in FCSWL_CTL (Frequency detection window setting register

(Lower)).

—  Thisregisteris notinitialized by software reset.
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6.4 Frequency detection window setting register (Lower) (FCSWL_CTL)

The FCSWL_CTL register configures the frequencydetection window setting register (Lower).

6.4.1 Register configuration

bit 15 0
Field | FWL
Attribute RW
Initial value 0x0000

6.4.2 Register functions

bit15:0] FWL: Frequency detection window setting bits (Lower)

bit15:0 Description
When w ritten Any value can be w ritten to these bits.
When read The register value is read.

Notes:

—  Setavalue smaller than the value setin FCSWH_CTL (Frequency detection window setting register
(Upper)).
—  Thisregisteris notinitialized by software reset.
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6.5 Frequency detection counter register (FCSWD_CTL)

The FCSWD_CTL registerindicates the counter value of frequency detection using the main clock.

6.5.1 Register configuration

SPANSION-®
AN

bit 15
Field | FWD
Attribute R
Initial value 0x0000

6.5.2 Register functions

bit15:0] FWD: Frequency detection count data

bit15:0 Description
When w ritten No effect on operation
When read The countvalue is read.

Notes:

—  This registerretains the countvalue when detecting an error.
—  Thisregisteris notinitialized by software reset.
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7. UsagePrecautions

This section explains the precautions for using the clock supervisor functions.

B For details on enabling and clearing the frequency detection interrupt sources, see Chapter "Clock".

B For details on clock failure detection and anomalous frequencydetection reset sources, see Chapter
"Resets".

B Operation after the occurrence of a reset
After the occurrence of a reset triggered by clock failure detection, clock mode retums to high-speed
CR.
Do not selectthe faulty clock again.

B The high-speed CR clock for use of the frequency detection
The frequency failure detection is affected by the frequency accuracy of high-speed CRitself.
When you configure frequency window, therefore, the accuracy of high-speed CR mustbe
considered for the window value. Do not trim the high-speed CR clock after the anomalous
frequency detection has been enabled.

B The order of the anomalous frequencydetection settings before using
Before enabling FCS (FCSDE=1), specify the countcycle (FCD), resetenable (FCSRE), and
frequency window (FWH/FWL) settings.
If you wantto change any of FCD/FCSRE/FWH/FWL after FCS has been enabled, stop the FCS
function before changing the setting. Do not change the setting while FCS is enabled.

B The enable settings ofthe anomalous frequencydetection before using
Depending on the setting of the FCSRE bitin the CSV control register (CSV_CTL), operation during
anomalous frequencydetection varies. Table 7-1 shows the setting list.

Table 7-1 List of the FCS function and FCSRE bit settings

FCSRE=0 FCSRE=1

FCSDE=0 Stops FCS function Stops FCS function

. Enables FCS function
Enables FCS function . . .
FCSDE=1 . . Aninterrupt occurs upon the first error detection
Generates an interrupt upon error detection

Aresetoccurs upon the second error detection

B Interrupt settings for the frequency detection and maintimermode
The internal bus clock stops while the clock is in main timer mode. In this mode, an interruptdoes
not occur even if an error is detected while FCSRE is setto "0".
In main timer mode, therefore, do notset FCSRE bitto "0". If FCSRE bitis setto "1", a reset occurs.

B The settings for CSV OFF and external reset.
When CSV functionis setto OFF, the CSV resetis not generated even if the clock failure occurs,
and moreover, the external reset (INITX) is not accepted. So, itis recommended not to turn OFF the
CSV function, if you do not have special reason.

136 S6E1A1_MN710-00001-1v0-E January 17,2014



CHAPTERA4: Resets
N

SPANSION-

This chapter explains the function and operation of the resets. A\

1. Overview
2. Configuration
3. Operations

4. Register

CODE: 9AFRESET-E01.0

January 17, 2014, S6E1A1_MN710-00001-1v0-E 137



CHAPTER4: Resets
1. Ovenview

N

SPANSION- PERIPHERAL MANUAL

A\

1. Overview

This family has the following resetfactors and issues aresetto initialize a device upon accepting a reset
factor.

— Power-onreset

= INITX pininput

— External power supply/low-voltage detection reset
— Software watchdog reset

— Hardware watchdog reset

— Clockfailure detection reset

— Anomalous frequencydetection reset

— Software reset

— Deepstandbytransition reset
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2. Configuration
This section explains the configuration of the resetcircuit.

Block Diagram of Resets
Fgure 2-1 Block Diagram of Resets

Cortex-M0O+
SYSRESETREQ SYSRESETREQ
SYSRESETn » SYSRESETn
SW-WDG reset
” rese SW-WDG
HRESET «————————
PRESETO «—————————
PRESETL «—( — | HW-WDG reset
« e HW-WDG

Clock failure detection reset

Reset nomalous frequency detection reset csv
LVDH R generator
PONR >
INITX >
» PORESETN
» DBGRESETn
Deep
standby >
control block
PONR : Power-onreset
INITX : INITX pininput reset
LVDH : Low-voltage detection reset
HRESET : AHB busreset(a bus resetissued by all resetfactors)
PRESETO, 1: APBO, APBL1 bus resets (bus resetsissued byall resetfactors)

SW-WDG reset: Software watchdog reset

HW-WDG reset: Hardware watchdog reset

PORESETN : Power-onresetthatis inputto Cortex-MO+

SYSRESETN : System resetthat is inputto Cortex-MO+

SYSRESETREQ : "SYSRESETREQ bit" signal of Cortex-MO+ internal resetcontrol register
DBGRESETN : SW-DP reset

DSTR: Deep standbytransition reset
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3. Operations

This section explains the operations ofthe resets ofthis family.

3.1 ResetFactors
3.2 Resetting inside Device
3.3 ResetSequence

3.4 Operations after Resets are Cleared
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This section explains resetfactors.

Power-On Reset (PONR)
A resetthatis generated at power-up

Generated by This signal is generated by detecting a rising edge of the pow er supply.
Cleared by This signal is automatically cleared after issuing areset.
Initialization o . .
Initializes all register settings and hardw are.
target
Flag bit0 (PONR) of reset factor register (RST_STR) =1

INITX Pin Input Reset (INITX)
Aresetthatis externally inputfrom a device

Generated by This signal is generated by inputting a low levelto INITX pin.
Cleared by This signal is cleared by inputting a high level to INITX pin.
Initializes all register settings and hardw are except the debug circuit and deep standby control
block.
Note: The follow ing registers are not initialized.
Initialization - Reset factor register (RST_STR)
target - bit15 to bit8 of low-v oltage detection v oltage setting register
- Deep standby return factor register 1 and 2 (WRFSR, WIFSR)
- Deep Standby RAM Retention Register (DSRAMR)
- Backup registers from 01 to 16 (BURO1 to BUR16)
Flag bitl (INITX) of resetfactor register (RST_STR) =1

* The content of the on-chip SRAM is retained if a resetis asynchronouslyinputfrom the INITX pin.

Low-voltage Detection Reset, External Voltage Monitoring (LVDH)
Aresetthatis inputfrom a low-voltage detection circuit when a decrease in the external

voltage is detected

Generated by This signal is generated w hen an external voltage is low ered than a specified level.
Cleared by This signal is cleared w hen an external voltage is more than a specified level.
Initialization L . .

Initializes all register settings and hardw are.
target
Flag bit0 (PONR) of reset factor register (RST_STR) =1
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Software Watchdog Reset (SWDGR)
Aresetthatis inputfrom the software watchdog timer.

Generated by This signal is generated w hen the software watchdog timer underflows.
Cleared by This signal is automatically cleared after issuing areset.
Initializes all register settings and hardw are except the debug circuit and hardw are watchdog
timer (including control registers) and deep standby control block.
Note: The follow ing registers are not initialized.
Initialization - Reset factor register (RST_STR)
target - bit15 to bit8 of low-v oltage detection v oltage setting register (LvD_CTL)
- Deep standby return factor register 1 and 2 (WRFSR, WIFSR)
- Deep Standby RAM Retention Register (DSRAMR)
- Backup registers from 01 to 16 (BURO1 to BUR16)
Flag bit4 (SWDT) of resetfactor register (RST_STR)=1

Hardware Watchdog Reset (HWDGR)
Aresetthatis inputfrom the hardware watchdog timer.

Generated by This signal is generated w hen the hardwarewatchdog timer underflows.
Cleared by This signal is automatically cleared after issuing areset.
Initializes all register settings and hardw are except the debug circuit and deep standby control
block.
Note: The follow ing registers are not initialized.
Initialization - Reset factor register (RST_STR)
target - bit15 to bit8 of low-v oltage detection v oltage setting register (LVD_CTL)
- Deep standby return factor register 1 and 2 (WRFSR, WIFSR)
- Deep Standby RAM Retention Register (DSRAMR)
- Backup registers from 01to 16 (BURO1 to BUR16)
Flag bit5 (HWDT) of reset factor register (RST_STR) =1

Clock Failure Detection Reset (CSVR)
Aresetthatis inputwhenthe main orsub crystal oscillator being monitored fails.

Generated by This signal is generated w hen a clock failure is detected in the main or sub crystal oscillator.
Cleared by This signal is automatically cleared after issuing areset.
Initializes all register settings and hardw are except the debug circuit and clock failure detection
circuit (some registers) and deep standby control block.
Note: The follow ing registers are not initialized.
Initialization - Reset factor register (RST_STR)
target - bit15 to bit8 of low-v oltage detection v oltage setting register (LvD_CTL)
- Deep standby return factor register 1 and 2 (WRFSR, WIFSR)
- Deep Standby RAM Retention Register (DSRAMR)
- Backup registers from 01to 16 (BURO1 to BUR16)
bité (CSVR) of reset factor register (RST_STR) = 1
Flag bitl (SCMF) or bit0 (MCMF) of CSV status register (CSV_STR) =1
Note: For details on the CSV_STR, see Chapter "Clock supervisor".
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Anomalous Frequency Detection Reset (FCSR)
Aresetthatis inputwhen an anomalous frequencyis detected in the main crystal oscillator.

Generated by This. signal is generated w hen the frequency of the main crystal oscillator is outside of any given
setting.
Cleared by This signal is automatically cleared after issuing areset.
Initializes all register settings and hardw are except the debug circuit and the anomalous
frequency detection (some registers) and deep standby control block.
Note: The follow ing registers are not initialized.
Initialization - Reset factor register (RST_STR)
target - bit15 to bit8 of low-v oltage detection v oltage setting register (LvD_CTL)
- Deep standby return factor register 1 and 2 (WRFSR, WIFSR)
- Deep Standby RAM Retention Register (DSRAMR)
- Backup registers from 01 to 16 (BURO1 to BUR16)
Flag bit7 (FCSR) of reset factor register (RST_STR) =1

Software Reset (SRST)
Aresetthatis generated when an access to the resetcontrol register occurs.

This signal is generated by a w rite to the Cortex-MO+ internal reset control register
(SYSRESETREQ bit).
Cleared by This signal is automatically cleared after issuing areset.

Generated by

Initializes all register settings and hardw are except the follow ing:
Functions and registers that are not initialized by a software reset
- Debug circuit

- Deep standby control block

- RTC

- All registers related to clock control

- Part of registers that control software and hardware watchdog timers
Initialization - Part of registers in the clock failure detection circuit

target - Part of registers that detect an anomalous frequency

- Part of registers for CR trimming

- Reset factor register (RST_STR)

- bit15 to bit8 of low-v oltage detection v oltage setting register (LVD_CTL)
- RTC mode control register (PMD_CTL)

- Deep standby return factor register 1 and 2 (WRFSR, WIFSR)

- Deep Standby RAM Retention Register (DSRAMR)

- Backup registers from 01 to 16 (BURO1 to BUR16)

Flag bit8 (SRST) of resetfactor register (RST_STR) =1
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Deep standby transition reset (DSTR)
This resetoccurs when transiting to deep standby mode.

Generated by This signal is generated by transiting to deep standby mode

Cleared by This signal is cleared by returning fromdeep standby mode

Initializes all register settings and hardw are except the follow ing:

Functions and registers that are not initialized by a deep standby transition reset.
- Deep standby control block

- RTC

- HDMI-CEC/ Remote Control Reception

o - Some registers of GPIO
Initialization

- Low-v oltage detection circuit register
target

- RTC mode control register (PMD_CTL)

- Deep standby return factor register 1 and 2 (WRFSR, WIFSR)

- Deep standby return permit register (WIER)

- WKUP pin input lev el register (WILVR)

- Deep Standby RAM Retention Register (DSRAMR)

- Backup registers from 01 to 16 (BURO1 to BUR16)

The bit of either deep standby return factor register 1 or 2 (WRFSR, WIFSR) is "1".
Note: The bit that becomes "1" differs by return factors.

Flag

Notes:
—  For Cortex-MO+ internal resetcontrol register (SYSRESETREQ) that controls the software reset,
see "Chapter B3, System Address Map", in "ARMv6-M Architecture Reference Manual”.
—  The reset factor register that can determine the occurrence of each reset factor is initialized only by
power-on reset.
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3.2 Resetting inside Device
This section explains the internal resetsignals ofthis device.

Resets that are internally connected to the device are divided into resets that are input to the
Cortex-M0O+ core and resets that are inputto peripheral circuits.

3.2.1 Resets to Cortex-MO+
3.2.2 Resets to Peripheral Circuit
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Resets to Cortex-MO+

The device has three resetinputs to the Cortex-M0+ are PORESETNn, SYSRESETn, and DBGRESETN.
The following provides resetfactors for these three resetinputs.

Power-on reset PORESETn

- Power-on reset (PONR)
Reset factors - Low-v oltage detection reset (LVDH)

- Deep standby transition reset (DSTR)

System reset SYSRESETn

- Power-on reset (PONR)

- Low-v oltage detection reset (LVDH)

- INITX pin input (INITX)

- Software watchdog reset (SWDGR)

Reset factors - Hardware watchdog reset (HWDGR)

- Clock Failure Detection reset (CSVR)

- Anomalous frequency detection reset (FCSR)
- Software reset (SRST)

- Deep standby transition reset (DSTR)

SW-DP Reset DBGRESETnN

- Power-on reset (PONR)
Reset factors - Low-v oltage detection reset (LVDH)

- Deep standby transition reset (DSTR)
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3.2.2 Resets to Peripheral Circuit
The bus resets (HRESET, PRESETO0 and PRESET1) that are input to the peripheral circuitare basically
generated by all resetfactors. Resetting of PRESETL1 can be controlled by register settings.

The following provides resetfactors for the bus resets.

Resets to Peripheral Circuit
B HRESET and PRESETO

- Power-on reset (PONR)

- Low-v oltage detection reset (LVDH)

- INITX pin input (INITX)

- Software watchdog reset (SWDGR)

Reset factors - Hardware watchdog reset (HWDGR)

- Clock Failure Detection reset (CSVR)

- Anomalous frequency detection reset (FCSR)
- Software reset (SRST)

- Deep standby transition reset (DSTR)

PRESET1

- Power-on reset (PONR)

- Low-v oltage detection reset (LVDH)
- INITX pin input (INITX)

- Software watchdog reset (SWDGR)
- Hardware watchdog reset (HWDGR)
Reset factors ) )
- Clock Failure Detection reset (CSVR)

- Anomalous frequency detection reset (FCSR)
- Sof tware reset (SRST)

- APB bus resets (APBC1_PSR)

- Deep standby transition reset (DSTR)

Notes:

—  The peripheral circuitis essentially initialized with all reset factors. Depending on the specifications
of the peripheral circuit, there are registers that are initialized only with specific causes. For the
initialization conditions for registers, see the initialization conditions for the registers described in the
relevantchapter.

—  Fordetailson APB busresets (APBC1_PSR), see Chapter "Clock".
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3.3 Reset Sequence

This family initiates the program and hardware operations starting with the initial state when a reset factor is
cleared.

This family of operations starting with the resetand ending with the initiation of the operations is called a
resetsequence.

The following explains aresetsequence.

State transition diagram for resets
The following diagram shows a transition of resetstates. The detailed operations are given
in the following sections "3.4 Operations after Resets are Cleared".

< Power on ) ( Run mode >

) 4 h 4 4 h 4
Gen(ferate reset Gemfarate reset Generate reset factor Generate reset
actor actor SWDGR, HWDGR, factor
PONR INITX, LVDH CSVR, FCSR, DSTR SRST

\ 4 \ 4 i \ 4

Issue device internal reset

\ 4 v \ 4 \ 4
Initialize all circuits Initialize the range of Initialize the range of Initialize the range of
reset for each reset reset for each reset reset for each reset
factor factor factor
v v y v
Clear reset factor Clear reset factor Clear reset factor Clear reset factor
PONR INITX, LVDH SWDGR, HWDGR SRST
CSVR, FCSR, DSTR

Determinie operation mode

A 4 A 4

Wait time required until oscillation of high-speed CR has become stable, etc.

\ 4 \ 4

Clear device.internal reset

\ 4

Reset vector fetch

\ 4

< Start program >
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1. Capturingresetfactors
Resetfactors are captured and retained until a resetis issued to the device.

2. Issuingresets
When aresetis readyto be issued, a device internal resetis issued.

3. Clearingresets
When a reset factor is cleared, a device internal reset is extended for the amount of time required to
clearthe reset(for example, a wait time required until oscillation ofa high-speed CR has become
stable). When the extended period of time has expired, the resetis cleared.

4. Determining operation mode
The operation mode is determined as PONR, LVDH or INITX s cleared and notified to each piece of
the hardware. Any other resetfactors do not cause the operation mode to change.

5. Resetvector fetch
After a device internal resetis cleared, the CPU starts fetching a resetvector. The CPU fetches the
obtained resetvector into the program counter and starts programmed operations.
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3.4 Operations after Resets are Cleared

PONR, LVDH, INITX, HWDGR, SWDGR, CSVR, FCSR, DSTR
Figure 3-1 provides an example of the operation waveform after a cause of INITX pin input
resethas been cleared.

Fgure 3-1 Operation waveform example after INITX pin input reset has been cleared
AN

INITX —» Clear cause

Oscillation of
low-speed CR

{ Wait time required until oscillation of high-}
iq-SPeed CR has become stable ), |

Oscillation of O
high-speed CR 5

Dozens cycle
N
Internal reset <j

SRST

Figure 3-2 shows an example ofthe operation waveform after a software resethas been
cleared.

Start operation

Fgure 3-2 Operation waveform example after a software reset has been cleared

Clear
SRST —> cause )

\\

Dozens cycle

<

Internal reset

S
Start operation
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4. Register

This section describes the registerforresets.

List of register for resets

Table 4-1 List of register for resets
Abbreviation Register name Reference
RST_STR Reset Factor Register 4.1
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4.1 Reset Factor Register (RST_STR)

The Reset Factor Register (RST_STR) shows causes of resets that have just occurred and initializes values
upon power-on.

Reading the register clears all bits.

It stores all resetfactors that have been generated until after it has been read upon power-on.

Register configuration

bit 15 14 13 12 11 10 9 8

Field Reserved SRST
Attribute - R
Initial value - 0
bit 7 6 5 4 3 2 1 0

Field FCSR CSVR HWDT SWDT Reserved INITX PONR
Attribute R R R R - R R
Initial value 0 0 0 0 - 0 1

Note: The initial value is the value upon power-on.

Register functions

[bit15:9] Reserved: Reserved bits
The read value is undefined. These bits have no effect when written.

[bit8] SRST: Software reset flag
Indicates a reset thatis generated by writing "1" to Cortex-MO+ internal reset control register
(SYSRESETREQ bit).

When a software resetis generated, SRSTis enabled (SRST = 1).

bit Description
0 Asoftware reset has not been issued.
1 Asoftware reset has beenissued.

[bit7] FCSR: Flag for anomalous frequency detection reset
Indicates aresetwhen an anomalous frequencyis detected in the main oscillation.

When the frequency of the main oscillation is outside of a given setting, a reset is issued and
FCSR is enabled (FCSR =1).

bit Description
0 Ananomalous frequency detection reset has not beenissued.
1 Ananomalous frequency detection reset has beenissued.
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[bit6] CSVR: Clock failure detection reset flag
Indicates aresetwhen a failure is detected in the main or sub oscillation.

If a stopis detected, a resetisissued and CSVR is enabled (CSVR = 1).

N

SPANSION-®
AN

bit Description
0 Aclock failure detection reset has not beenissued.
1 Aclock failure detection reset has been issued.

Note:

oscillation orthe sub oscillation broke down.

[bit5] HWDT: Hardware watchdog reset flag
Indicates aresetfrom the hardware watchdog timer.

If the timerunderflows, aresetis issued and HWDT is enabled (HWDT = 1).

Please referto another chapter "Clock supervisor" for the method of judging whetherthe main

bit Description
0 Ahardw are watchdog reset has not been issued.
1 Ahardw are watchdog reset has been issued.

[bitd] SWDT: Software watchdog reset flag
Indicates aresetfrom the software watchdog timer.

If the timer overflows, a resetis issued and SWDTis enabled (SWDT = 1).

bit Description
0 Asoftware watchdogreset has not been issued.
1 Asoftware watchdogreset has beenissued.

[bit3:2] Reserved: Reserved bits
The read value is undefined. These bits have no effect when written.

[bitl] INITX: INITX pin input reset flag
Indicates aresetthat is externally input.

If a resetis externally input, INITX is enabled (INITX =1).

bit Description
0 AnINITX pin input reset has not been issued.
1 AnINITX pin input reset has beenissued.

[bit0] PONR: Power-on reset/low-voltage detection reset flag
Indicates areseta resetat power-on and when low voltage is detected.

If a rising edge of power supply or a low-voltage is detected, a resetis issued and the PONR is enabled

(PONR =1).
bit Description
0 Apow er-on reset or low-voltage detection reset has not been issued.
1 Apow er-onreset or low-voltage detection reset has been issued.
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Notes:

This registeris initialized by a power-on resetor a low-voltage detection reset. Itis notinitialized by
any otherreset factors. Reading the register clears all bits.

Determine whetheritis a return from deep standby mode or not by deep standby return factor
registers 1 and 2 (WRFSR and WIFSR). For details, see "8.5 Deep standby return factor register

1(WRFSR)" and "8.6 Deep standby return factor register 2(WIFSR)" in Chapter "Low Power
Consumption Mode™.
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1. Overview

The Low-woltage Detection Circuit monitors the power supplyvoltage, and generates resetand interrupt
signals when the power supplyvoltage falls below the detection voltage.

Overview of Low-voltage Detection Circuit
B Operations of Low-voltage ResetCircuit

This circuit monitors the power supplywoltage (VCC) and generates aresetsignal when the power
supplyvoltage falls below the specified value.

This circuit allows selection ofwhetherto enable or stop operations. The initial state is operating.
This circuit allows specification ofthe detection voltage. However, when the low-voltage resetis
generated, the setvalue is initialized. So, the release voltage becomesthe initial value. If the power
supplyvoltage is higherthan the release voltage, the resetis released.

This circuit monitors the power supplyvoltage even in standby modes and deep standbymodes.
This circuit generates areset signal when the reduction ofthe power supplyvoltage is detected in
standbymodes and deep standbymodes.

B Operations of Low-voltage Interrupt Circuit

This circuit monitors the power supplywoltage (VCC) and generates an interruptsignal when the
power supplyvoltage falls below the specified value.

This circuit allows selection ofwhetherto enable or stop operations. The initial state is setto disable.
This circuit allows specification ofthe detection voltage.

This circuit can monitor the power supply voltage even in standbymodes and deep standbymodes.
This circuit returns from standbymode and deep standbymodes when the reduction of the power
supplyvoltage is detected in the standby mode and deep standbymodes.

Notes:

If a low-voltage detection interrupt is enabled or the detection voltage is specified for a low-voltage
detectioninterrupt, this circuitstarts VCC voltage monitoring after the stabilization waittime of the
Low-voltage Detection Circuithas lapsed.

For the stabilization waittime of the Low-voltage Detection Circuit, refer to "Data Sheet" of the
productused.

This circuit does not conductmonitoring the power supply voltage if PCLK1 is stopped by TIMER
mode, RTC mode, STOP mode, Deep standby RTC mode, Deep standby STOP mode, or APB1
Prescaler Register (APBC1_PSR) while waiting for the stabilization ofthe Low-voltage Detection
Circuit. After the status flag is read and the stabilization waittime haslapsed, change to the desired
mode.

The Low-voltage Detection Voltage Control Register (LVD_CTL) is write-protected to prevent a
writing error. To release write protection mode, write OXIACCES553 to the Low-voltage Detection
Voltage Protection Register (LVD_RLR).
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2. Configuration
This section shows the block diagram ofthe Low-voltage Detection Circuit.

Block diagram of Low-voltage Detection Circuit

Low-voltage Detection cC
Voltage Protection Register

L Register Lock Q

Low-voltage Detection ‘
Voltage Cont‘rol Register

<

LVDRE

SVHR[3:0]

|
; P ET—DO—> Reset signal

—
° VSS
VSS
LVDIE I
! Low-voltage
SVHI[3:0] Detection Circuit

> Status Register
g T Low-voltage Interrupt

L T{>@_> Detection Interrupt |—»"gignay
% X P I: Factor Register

LvDCL
V% % }
VSS

Low-voltage
77 Detection Interrupt
VSS Factor Clear Register
B [Low-voltage Detection Woltage Control Register (LVD_CTL)
This register controls whether to enable monitoring the power supplyvoltage for a low-voltage detection
resetand low-voltage detection interrupt, and specifies the detection voltage for a low-voltage detection
resetand low-voltage detection interrupt.
B | ow-voltage Detection Woltage Protection Register (LVD_RLR)
This register write-protects the Low-voltage Detection \bltage Control Register.

B | ow-voltage Detection Interrupt Factor Register (LVD_STR)
This register holds a low-voltage detection interrupt factor.

B | ow-voltage Detection Interrupt Factor Clear Register (LVD_CLR)
This register clears alow-voltage detection interrupt factor.

B | ow-voltage Detection Circuit Status Register (LVD_STR2)
This register checks the operation status ofa low-voltage detection interrupt circuit.
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Pins of Low-voltage Detection Circuit
The following shows the pins used in the Low-voltage Detection Circuit.

- VCC pin
The Low-wltage Detection Circuit monitors the power supply woltage of this pin.
= VSS pin

This pinis a GND pin used as a basis to detect the power supply.
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3. Operations

This section explains the operations ofthe Low-Voltage Detection Reset Circuitand the Low-voltage
Detection Interrupt Circuit.

Operations of Low-Voltage Detection Reset Circuit

B Explanation of Circuit Operation
The Low-\bltage Detection Reset Circuit enters a monitoring state after power-on. This circuit generates a
resetsignal when the specified power supplyvoltage (VCC) falls below the detection voltage. A resetis
released when the power supplyvoltage exceeds the release voltage.

Reset operation is valid only when LVDRE bit of Low-woltage Detection Voltage Control Register (LVD_CTL)
is "1". Detection voltage of the resetcan be setby SVHR bit of Low-voltage Detection Voltage Control
Register (LVD_CTL). However, SVHR bitis initialized by the low-voltage detectionreset. So, the release
voltage becomes the initial value. If the power supplyvoltage is higherthan the release voltage, the resetis
released. Whenresetenable and resetdetection voltage are set, Low-voltage detection reset status flag
(LVDRRDY) of Low-voltage Detection Circuit Status Register (LVD_STR2) becomes "1"and starts power
supplyvoltage monitoring after the stabilization wait period for the low-voltage detection circuit lapses.

This circuitis available in standby modes (SLEEP mode, TIMER mode, RTC mode, STOP mode) and deep
standbymodes (Deep standbyRTC mode, Deep standby STOP mode).

Detection voltage(Setting change value)

Detection or release voltage(Initial value)

Power supply
voltage (VCC)

Low-voltage detection
reset enable signal
(LVDRE)
Detection voltage . Setting voltage .
setting (SVHR) Initial value (Setting change valud) Initial value
Operation state of the ] Stabilization
Low-voltage Detection Power-on | Reset Monitoring Reset Monitoring | MOTorIng (Momioring | Monitoring | Reset Monitoring
Circuit sep stopped)
Low-voltage
Detection Circuit >« > € |« > > <«
reset signal A A A B A A
(L active) /

A : Low-voltage detection delay time (T yppL)
B : Low Voltage Detection Circuit stabilization wait time (T .ypw)
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Operations of Low-voltage Detection Interrupt Circuit

B Explanation of Circuit Operation
The Low-woltage Detection Interrupt Circuit monitors the power supplyvoltage (VCC) and generates an
interruptsignal when the power supplyvoltage falls below the specified value.

An interrupt request is enabled when "1" is set to the LVDIE bit of the Low-voltage Detection \oltage Control
Register (LVD_CTL). Theinitial value is set to Not Enable ("0"). The interrupt detection voltage can be set by
the SVHI bit of the Low-voltage Detection Woltage Control Register (LVD_CTL). When an interrupt request is
enabled and the interrupt detection voltage is specified, Low-voltage detection interrupt status flag
(LVDIRDY) of Low-woltage Detection Circuit Status Register (LVD_STR?2) is setto "1" and this circuit starts
monitoring the power supply voltage after the stabilization wait time of the Low -voltage Detection Circuit has
lapsed.

This circuitis available in standby modes (SLEEP mode, TIMER mode, RTC mode, STOP mode) and deep
standbymodes (Deep standbyRTC mode, Deep standby STOP mode). Itis also applicable when the CPU
returns from those modes.

B Low-voltage detection interrupt request
When the power supplyvoltage (VCC) falls below the specified voltage while a low-voltage detection
interruptis effective, "1" is setto the LVDIR bit of the Low-voltage Detection Interrupt Factor Register
(LVD_STR) to generate aninterrupt requestsignal.

An interruptrequestcan be checked by reading the LVDIR bit.

B Canceling alow-voltage detection interruptrequest
To cancel a low-voltage detection interrupt request, write "0" to the LVDCL bit of the Low-voltage Detection
Interrupt Factor Clear Register (LVD_CLR). This clears a low-voltage detection interrupt factor and cancels a
low-voltage detection interrupt request.

Even when the power supplyvoltage is below the specified detection voltage, an interrupt requestis
canceled when "0" is written to the LVDCL bit.

Detection or release voltage
(Setting change value) X
Detection or release voltage(Initial value)

I

Power supply
voltage (VCC)

Low-voltage detection
interrupt enable signal
(LVDIE)

Detection voltage

: Initial value Setting voltage(Setting change value
setting (SVHI) 9 ge( 9 g )
Operation state of Stabilization Stabilization
i it i it . .
the Low-voltage Power-on Moo (Monioring | T | (vontoring Monitoring
Detection Circuit stopped) stopped)
Low-voltage B B
detection interrupt
status flag
(LVDIRDY)
Low-voltage
detection interrupt 5> <
request signal A

A : Low-voltage detection delay time (T vppt)

B : Low Voltage Detection Circuit stabilization wait time (T .vow) write "0" to the

LVDCL bit.
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Note:

This circuit does not conduct monitoring the power supply voltage if PCLK 1 is stopped by TIMER
mode, RTC mode, STOP mode, Deep standby RTC mode, Deep standby STOP mode or APB1
Prescaler Register (APBC1_PSR) while waiting for the stabilization ofthe Low-voltage Detection
Circuit. After checking that Low-voltage detection interrupt status flag (LVDIRDY) of Low-voltage
Detection Circuit Status Register (LVD_STR2) is setto "1", change to the desired mode.
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4. Setup Procedure Examples

This section explains the procedures to setup the Low-voltage Detection Circuit, giving examples.
FHgure 4-1 Setting procedure example for low-voltage detection reset

( Start )

v
Write OXLACCES53 to the LVD_RLR
Reqgister.

l Release w rite protection mode of the LVD_CTL register.

Write the operation stop setting in the
LVD_CTL Register.

v
Set the detection reset voltage(SVHR) to the
LVD_CTL Register, and also set the

A
Write 0x00000000 to the LVD_RLR
Register.

(Write value other than OxXLACCES553.)

Set the LVD_CTL Register to write protection mode.

P
<«

LVDRRDY=1 ?

End

162 S6E1A1_MN710-00001-1v0-E January 17,2014



CHAPTERS: Low-wltage Detection
4. Setup Procedure Examples /\

PERIPHERAL MANUAL SPANSION®

A\

Fgure 4-2 Setting procedure example for low-voltage detection interrupt

( Start )

\ 4
Clearing a low-voltage detection
interrupt factor.

l

Write OXLACCES553 to the LVD_RLR
Register.

Release w rite protection mode of the LVD_CTL Register.

v

Set the detection interrupt voltage(SVHI) to
the LVD_CTL Register, and also set the

\ 4
Write 0x00000000 to the LVD_RLR
Register.

(Write value other than OxXLACCES53.)

Set the LVD_CTL Register to w rite protection mode.

P
<
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5. Registers

5. Registers

This section explains the configuration and functions ofthe registers used in the Low -voltage Detection

Circuit.

List of low-voltage detection circuit registers
Table 5-1 List of low-voltage detection circuit registers

Abbreviation Register name Reference
LvD_CTL Low -voltage Detection Voltage Control Register 5.1
LVD_STR Low -voltage Detection Interrupt Factor Register 5.2
LvD_CLR Low -voltage Detection Interrupt Factor Clear Register 5.3
LVD_RLR Low -voltage Detection Voltage Protection Register 5.4
LVD_STR2 Low -voltage Detection Circuit Status Register 55
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5.1 Low-voltage Detection Voltage Control Register (LVD_CTL)

The Low-woltage Detection \bltage Control Register (LVD_CTL) controls whetherto enable monitoring the
power supplyvoltage for low-voltage detection resetand a low-voltage detection interrupt and specifies the
detection voltage for low-voltage detection resetand a low-voltage detection interrupt.

Register configuration

bit 15 14 13 12 ikl 10 9 8
Field LVDRE SVHR Reserved
Attribute RIW RIW -
Initial value 1 00000 00
bit 7 6 5 4 3 2 1 0
Field LVDIE SVHI Reserved
Attribute RIW RIW -
Initial value 0 00011 00

Register functions

[bitl5] LVDRE: Low-voltage detection reset operation enable bit
This bit enables operation of power supplyvoltage monitoring oflow-voltage detectionreset. If it is not

enabled, the low-voltage detection resetcircuit stops operating.

bit Description
0 Generation of low -voltage detection reset is not enabled.
1 Generation of low -voltage detection resetis enabled. [initial value]

[bit14:10] SVHR: Low-voltage detection reset voltage setting bits
These bits setdetection voltage of low-voltage detection reset.

bit14:10 Description
00000 Set the low -voltage detection reset voltage in the vicinity of 2.45 V.
[Initial value]

00001 Set the low -voltage detection reset voltage in the vicinity of 2.60 V.
00010 Set the low -voltage detection reset voltage in the vicinity of 2.70 V.
00011 Set the low -voltage detection reset voltage in the vicinity of 2.80 V.
00100 Set the low -voltage detection reset voltage in the vicinity of 3.00 V.
00101 Set the low -voltage detection reset voltage in the vicinity of 3.20 V.
00110 Set the low -voltage detection reset voltage in the vicinity of 3.60 V.
00111 Set the low -voltage detection reset voltage in the vicinity of 3.70 V.
01000 Set the low -voltage detection reset voltage in the vicinity of 4.00 V.
01001 Set the low -voltage detection reset voltage in the vicinity of 4.10 V.
01010 Set the low -voltage detection reset voltage in the vicinity of 4.20 V.
Others Setting is prohibited.

[bit9:8] Reserved: Reserved bits

The read value is always "0". These bits have no effect on the operation when written.
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[bit7] LVDIE: Low-voltage detection interrupt enable bit
This bitis used to enable monitoring the power supply voltage of a low-voltage detection interrupt. When not
enabling monitoring the power supplyvoltage, the Low-voltage Detection Interrupt Circuitis stopped.

bit Description
0 Does not enable the generation of a low -voltage detection interrupt. [Initial value]
1 Enables the generation of alow -voltage detection interrupt.

[bit6:2] SVHI: Low-voltage detection interrupt voltage setting bits
These bits are used to specify the detection voltage of a low-voltage detection interrupt.

bit6:2 Description
00011 Set the low -voltage detection interrupt voltage in the vicinity of 2.80 V.
[Initial value]

00100 Set the low -voltage detection interrupt voltage in the vicinity of 3.00 V.
00101 Set the low -voltage detection interrupt voltage in the vicinity of 3.20 V.
00110 Set the low -voltage detection interrupt voltage in the vicinity of 3.60 V.
00111 Set the low -voltage detection interrupt voltage in the vicinity of 3.70 V.
01000 Set the low -voltage detection interrupt voltage in the vicinity of 4.00 V.
01001 Set the low -voltage detection interrupt voltage in the vicinity of 4.10 V.
01010 Set the low -voltage detection interrupt voltage in the vicinity of 4.20 V.
Others Setting is prohibited.

[bit1:0] Reserved: Reserved bits
The read value is always "0". These bits have no effect on the operation when written.

Notes:

—  The low-voltage detection interrupt enable bit (LVDIE) mustbe enabled after "0" was written to the
LVDCL bitof the Low-voltage Detection Interrupt Factor Clear Register (LVD_CLR)to clear the
low-voltage detection interrupt factor bit (LVDIR).

—  When the low-voltage detectioninterruptenable bit (LVDIE) is not enabled, the Low-voltage
Detection Circuitfor detecting a low-voltage interruptis stopped. Therefore, the low-voltage
detectioninterruptfactor bit(LVDIR) is not set.

—  The Low-voltage Detection Voltage Control Register (LVD_CTL) is write-protected in the initial state,
which makeswriting invalid unless write protection mode isreleased. To write the Low-voltage
Detection Voltage Control Register (LVD_CTL), set 0OxX1ACCE553 to the Low-voltage Detection
Voltage Protection Register (LVD_RLR)to release write protection mode.

—  Thisregisteris initialized by power-on resetand low-voltage detection reset. It is notinitialized by
reset factor other than these resets.

—  After the setting value of low-voltage detection reset voltage is changed, as the setting value is
initialized by the low-voltage detection reset, the released voltage becomes the initial value. At that
time, if the power supply voltage is higherthan the released voltage, the reset is released. For the
initial values of the detection voltage and the released voltage, see the data sheet of the product
used.

—  Thisregisteris notinitialized by deep standby transition reset.
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5.2 Low-voltage Detection Interrupt Factor Register (LVD_STR)

The Low-woltage Detection Interrupt Factor Register (LVD_STR) holds a low-voltage detection interrupt
factor.

Register configuration

bit 7 6 5 4 3 2 1 0
Field LVDIR Reserved
Attribute R -
Initial value 0 0000000

Register functions

bit7] LVDIR: Low-voltage detection interrupt factor bit

bit Description
0 Alow -voltage detection interrupt request is not detected. [Initial value]
1 Alow -voltage detection interrupt request has been detected.

[bit6:0] Reserved: Reserved bits
The read value is always "0". These bits have no effect on the operation when written.

Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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5.3 Low-voltage Detection Interrupt Factor Clear Register (LVD_CLR)

The Low-woltage Detection Interrupt Factor Clear Register (LVD_CLR) clears alow-voltage detection
interruptfactor.

Register configuration

bit 7 6 5 4 3 2 1 0
Field LvDCL Reserved
Attribute R/W -
Initial value 1 0000000

Register functions

bit7] LVDCL: Low-voltage detection interrupt factor clear bit

bit Description
Clears the low -voltage detection interrupt factor bit (LVDIR) of the Low -voltage Detection
Interrupt Factor Register (LVD_STR) to "0".

1 Has no effect on the operation in w rite mode. [Initial value]

0

"1" is always setin read mode.

[bit6:0] Reserved: Reserved bits
The read value is always "0". These bits have no effect on the operation when written.

Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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5.4 Low-voltage Detection Voltage Protection Register (LVD_RLR)

The Low-woltage Detection \bltage Protection Register (LVD_RLR) write-protects the Low-voltage Detection
\oltage Control Register (LVD_CTL).

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field LVDLCK][31:16]
Attribute R/W
Initial value 0x0000
bit 15 14 13 12 ikl 10 9 8 7 6 5 4 3 2 1 0
Field LVDLCK[15:0]
Attribute RW
Initial value 0x0001

Register functions

[bit31:0] LVDLCKJ[31:0]: Low-voltage Detection Voltage Control Register protection bits
— Setting 0OXLACCES53 enables writing the Low-voltage Detection \Wbltage Control Register (LVD_CTL)
(releases write protection mode).
— Setting a value otherthan 0xX1ACCES53 disables writing the Low -voltage Detection \oltage Control
Register (LVD_CTL) (enables write protection mode).
— When the Low-wvoltage Detection \Wwltage Control Register (LVD_CTL) is not setin write protection
mode, 0x00000000 is read.

— When the Low-voltage Detection \wltage Control Register (LVD_CTL) is set in write protection mode,
0x00000001 is read.

Notes:

—  The Low-voltage Detection Voltage Control Register (LVD_CTL) is write -protected in the initial state.
To write the LVD_CTL Register, set 0xX1IACCE553 to the Low-voltage Detection Voltage Protection

Register (LVD_RLR) to release write protection mode.

—  To enable write protection mode of the LVD_CTL register, set a value other than Ox1ACCE553 to the
LVD_RLR register.

—  Once write protection mode isreleased for the LVD_CTL Register, it remainsreleased until a value
other than OXx1ACCES553 is written to the LVD_RLR Register.

—  Thisregisteris notinitialized by deep standby transition reset.
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5.5 Low-voltage Detection Circuit Status Register (LVD_STR2)

The Low-woltage Detection Circuit Status Register (LVD_STR2) checks the operation status of a low-voltage
detectioninterrupt.

Register configuration

bit 7 6 5 4 3 2 1 0
Field LVDIRDY LVDRRDY Reserved
Attribute R R -
Initial value 0 1 000000

Register functions

bit7] LVDIRDY: Low-voltage detection interrupt status flag

bit Description
0 Stabilization w ait state or monitoring stop state [Initial value]
1 Monitoring state

This bit has no effect on the operation in write mode.

bit6] LVDRRDY: Low-voltage detection reset status flag

bit Description
0 Stabilization w ait state or monitoring stop state
1 Monitoring state [Initial value]

This bit has no effect on the operation in write mode.

[bit5:0] Reserved: Reserved bits
The read value is always "0". These bits have no effect on the operation when written.

Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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6. Usage Precautions

This section explains the precautions for using Low-voltage Detection Circuit.

B Low-voltage detection interrupt factor bit at STOP mode transition
Even if the power supplyvoltage is not greater than the detection voltage after clearing the Low-voltage
Detection Interrupt factor bit (LVD_STRLVDIR), the interruptfactor will not be enabled again unlessthe
power supplyvoltage becomes greaterthan the released voltage once.
But, the voltage comparison is executed by the Low-voltage Detection Circuit without fail when the transition
to the STOP mode is executed while the power supply voltage is not greater than the detection voltage after
clearing LVDIR.
So, the Low-voltage detection interruptfactor is set again by the transition to STOP mode and the process
could go to the interruptroutine.

For example,in case of the transitionto STOP mode in the interrupt routine of the Low-voltage detection,
after clearing the interruptfactor and finishing the interruptroutine, the interruptfactor bitis setsoon again
and the interrupt routine mightbe repeated.

To prevent the occurrence of repeated interrupts when the voltage is not greater than the detection voltage
after the detection of the low-voltage interrupt, disable the Low-voltage detection interrupt enable bit (LVDIE)
and get out of the routine.

B Setup of Detection Voltage of Low-voltage Detection Reset
When the Low-voltage detection resetis generated after setting the detection voltage of Low-woltage
detectionresetvoltage, the detection voltage setting value is initialized. When the power supplyvoltage is
higherthan the initial setup value as in the case where the power supplyvoltage lowers slowly, the resetis
released. But, as the program is returned to the beginning bythe reset, setthe detection voltage again. As
the power supplyvoltage is already lowerthan the detection voltage, the Low-voltage detection resetis set
again.
Thatis to say, the loop of the detection voltage change, reset, initialization (returned to the beginning), the
detection voltage change, and resetcould be repeated according to the power supplyvoltage change and
program description.

The following measures can be taken to prevent the loop of the Low-voltage detection reset when the power
supplywvoltage is not greater than the detection voltage:

— Forthe setting value of the Low-woltage detectionreset, only the initial value is used.

— Setthe Low-woltage detection interrupt before the Low-voltage detection reset. Confirm whetheran
interruptflag is setat the beginning ofthe program and change the setting value of the Low-voltage
resetdetection voltage, if required.
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1. Overview

To reduce the power consumption, the system provides low power consumption mode, which enables the

use of the standbymode of SLEEP, TIMER, RTC and STOP modes and the deep standbymode ofdeep
standbyRTC and deep standby STOP modes.

Overview of CPU operation modes
CPU operation modes are classified into the following types.
B Runmodes
— High-speed CRrunmode
— Main run mode
= PLLrun mode
— Low-speed CRrunmode
— Subrunmode
B Standby modes
— Sleepmodes
— High-speed CR sleep mode
—  Main sleepmode
- PLLsleepmode
- Low-speed CRsleepmode
—  Subsleepmode

— Timermodes

— High-speed CRtimermode
- Main timer mode

- PLLtimermode

- Low-speed CRtimermode
—  Subtimermode

- RTC mode
— STOP mode
B Deep Standby modes
— Deep Standby RTC mode
— Deep Standby STOP mode

Table of low power consumption modes equipped in each TYPE
Table 1-1 Table of Low Power Consumption Mode

Mode TYPEL
Standby mode O

Deep standby mode
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Overview of RUN mode

RUN mode is defined with a clock selected as a master clock. The base clocks, which are obtained by
dividing the master clock frequency, are supplied to CPU clock, AHB bus clock, and APB bus clock to run the
CPU, buses,and mostperipherals.

The source clock frequency can be changed dynamically. When not using the main or sub oscillator, the
source clock oscillator can be stopped.

RUN mode is divided into the following modes depending on the clock selected as a master clock.

B High-speed CRrun mode
In this mode, the high-speed CR oscillator clockis used as a master clock. When not using the main or sub
oscillator, the respective oscillators can be stopped. The status of PLL Multiplier Circuitvaries depending on
the setting of the PLLE bit. The low-speed CR oscillatoris always setto the active state. It changes to this
mode after a resethas beenreleased.

B Main run mode
In this mode, the main oscillator clockis used as a master clock. The statuses ofthe high-speed CR
oscillator PLL Multiplier Circuitand sub oscillator vary depending on the settings ofthe HCRE bit, PLLE bit
and SOSCE bit respectively. The low-speed CR oscillator is always setto the active state.

B PLL run mode
In this mode, the PLL clock obtained by multiplying the main oscillator clock or high-speed CR oscillator
clock is used as amaster clock. The low-speed CR oscillator is always setto the active state. The status of
the sub oscillator varies depending on the setting of the SOSCE bit. The statuses ofthe high-speed CR
oscillator and main oscillator vary depending on the setting of the PINC bitin the PSW_TMR Register.

B | ow-speed CRrunmode
In this mode, the low-speed CR oscillator clockis used as a master clock. The status of the sub oscillator
varies depending on the setting of the SOSCE bit. The main oscillator, high-speed CR oscillator,and PLL
Multiplier Circuit are not available in this mode.

B Sub runmode

In this mode, the sub oscillator clock is used as a master clock. The low-speed CR oscillatoris always set to
the active state. The main oscillator, high-speed CR oscillator,and PLL Multiplier Circuitare not available in
this mode.

Overview of SLEEP mode
SLEEP modeis classified as one of standbymodes. SLEEP mode is used to stop CPU clocks. This causes

the CPU to be stopped, reducing the power consumption. The resources connected to the AHB and APB
bus clocks continue operations.

SLEEP mode is divided into the following modes depending on a master clock at the transition to SLEEP
mode.

B High-speed CR sleep mode
When the high-speed CR oscillator clock is selected as a master clock, the system changes to high-speed
CR sleep modeifthe transition to SLEEP mode is requested. In this mode, the status of the PLL Multiplier
Circuit, main or sub oscillator varies depending on the setting of the PLLE, MOSCE or SOSCE bit. The
low-speed CR oscillatoris always setto the active state.

B Main sleepmode
When the main clock is selected as a master clock, the system changes to main sleep mode if the transition
to SLEEP mode is requested. In this mode, the statuses ofthe high-speed CR oscillator PLL Multiplier
Circuitand sub oscillator vary depending on the settings ofthe HCRE bit, PLLE bit and SOSCE bit
respectively. The low-speed CR oscillator is always setto the active state.
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B PLLsleepmode
When the main PLL clockis selected as a master clock, the system changes to PLL sleep modeifthe
transitionto SLEEP mode is requested. In this mode, the low-speed CR oscillator is always setto the active
state. The status ofthe sub oscillator varies depending on the setting of the SOSCE bit. The statuses ofthe
high-speed CR oscillator and main oscillator vary depending on the setting of the PINC bitin the PSW_TMR
Register.

B Low-speed CR sleepmode
When the low-speed CR clockis selected as a master clock, the system changes to low-speed CR sleep
mode if the transition to SLEEP mode is requested. In this mode, the status of the sub oscillator varies
depending on the setting of the SOSCE bit. The main oscillator, high-speed CR oscillator, and PLL Multiplier
Circuitare not available in this mode.

B Sub sleep mode
When the sub clock is selected as a master clock, the system changes to sub sleep mode if the transition to
SLEEP mode is requested. In this mode, the low-speed CR oscillator is always setto the active state. The
main oscillator, high-speed CR oscillator,and PLL Multiplier Circuitare not available in this mode.

Overview of TIMER mode

TIMER mode is classified as one of standbymodes. TIMER mode is used to stop supplying a base clock.
This causes the CPU clock, AHB bus clock, and all APB bus clocks to be stopped, reducing the power
consumption. In this case, all functions are stopped, excluding the oscillators, PLL, hardware watchdog timer,
watch counter, RTC, clock failure detector, and Low \bltage Detection Circuit.

TIMER mode is divided into the following modes depending on amaster clock at the transition to TIMER
mode.

B High-speed CRtimermode
When the high-speed CR oscillator clockis selected as a master clock, the system changes to high-speed
CR timermode ifthe transition to TIMER mode is requested. In this mode, the status of the PLL Multiplier
Circuit, main or sub oscillator varies depending on the setting of the PLLE, MOSCE or SOSCE bit. The
low-speed CR oscillatoris always setto the active state.

B Main timermode
When the main clockis selected as a master clock, the system changes to main timer mode ifthe transition
to TIMER mode is requested. In this mode, the statuses of the high-speed CR oscillator PLL Multiplier Circuit
and sub oscillator vary depending on the settings of the HCRE bit, PLLE bit and SOSCE bit respectively. The
low-speed CR oscillator is always setto the active state.

B PLLtimermode
When the main PLL clockis selected as a master clock, the system changes to PLL timer mode if the
transitionto TIMER mode is requested. Inthis mode, the low-speed CR oscillator is always setto the active
state. The status ofthe sub oscillator varies depending on the setting of the SOSCE bit. The statuses ofthe
high-speed CR oscillator and main oscillator vary depending on the setting of the PINC bitin the PSW_TMR
Register.

B Low-speed CRtimermode
When the low-speed CR clockis selected as a master clock, the system changes to low-speed CR timer
mode if the transitionto TIMER mode is requested. In this mode, the status of the sub oscillator varies
depending on the setting of the SOSCE bit. The main oscillator, high-speed CR oscillator, and PLL Multiplier
Circuitare not available in this mode.

B Sub timermode
When the sub clockis selected as a master clock, the system changes to sub timer mode ifthe transition to
TIMER mode is requested. In this mode, the sub oscillator and low-speed CR oscillator are always set to the
active state. The main oscillator, high-speed CR oscillator,and PLL Multiplier Circuitare not available in this
mode.
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Overview of RTC mode
RTC mode is classified as one ofthe standbymodes. RTC mode stops oscillation other than that of the sub
oscillator. All the functions except for watch counter, RTC, and low voltage detection circuitwill be stopped.

Overview of STOP mode
STOP mode is classified as one of standbymodes. STOP mode is used to stop all oscillating operations.
Enabling this mode stops all functions, excluding the Low \Woltage Detection Circuit.

Overview of deep standby RTC mode

Deep standbyRTC mode is classified as one ofthe deep standbymodes. Deep standbyRTC mode stops
osdcillation other than that of the sub oscillator. All the functions except for the RTC and low voltage detection
circuit will be stopped. It turns off RTC, low voltage detection circuit, CPUs other than GPIO, on-chip Flash
memory, on-chip SRAM*, and peripheral functions inside the chip.

Overview of deep standby stop mode

Deep standby stop mode is classified as one of the deep standby modes. Deep standby stop mode stops all
oscillations. All the functions except for the low voltage detection circuit will be stopped. It turns off RTC, low
voltage detection circuit, CPUs other than GPIO, on-chip Flash memory, on-chip SRAM*, and peripheral
functions inside the chip.

*: Data in on-chip SRAM can be retained even in the deep standbymodes.
In the setting to retain on-chip SRAM data, the power of on-chip SRAM is ON.
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Relationships between CPU operation modes and consumption current values
Figure 1-1 shows the relationships between CPU operation modes and consumption currentvalues.

Figure 1-1 Relationships between CPU operation modes and consumption current values

Consumption current

A
PLL run mode
Standby mode
PLL sleep mode
Main run mode
: Main sleep PLL timer mode
High speed CR mode
run mode -
High speed CR || \\ i timer mode
sleep mode
Sub run mode
Sub sleep mode ngh speed CR
Low speed CR timer mode
run mode
Low speed CR Sub timer mode - .
sleep mode | |
I Deep standby |
Low speed CR | mode I
timer mode RTC mode | |
| |
I'| Deep standby | |
STOP mode ||| | “ppenet |
| |
: Deep standby :
I STOP mode |
L 1
Note:

—  Figure 1-1 shows only an overview of the magnitude relationship among consumption currents of
each mode. The actual consumption currentvalues vary depending on the oscillatorand PLL
starting conditions in each mode or the clock configuration ofthe selected frequency and other
elements.
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2. Configuration of CPU Operation Modes
This section explains the configuration of CPU operation modes.

CPU operation mode transition diagram
Figure 2-1 shows the CPU operation mode transition diagram.

FHgure 2-1 CPU operation mode transition diagram

Power-on (1) Power-on reset
(2) Release power-on reset.

@) (3) End oscillation stabilization waiting.
¢ (4) Transition to main mode (MOSCE=1, RCS=001)
(5) Transition to high speed CR mode (RCS=000)
Initialization power-on reset (6) Transition to low speed CR mode (RCS=100)
(7) Transition to sub mode (SOSCE=1, RCS=101)
(8) Transition to PLL mode (PLLE=1, RCS=010)
¢ @ (9) Reset (Excluding software reset)
High speed CR oscillation
(9) stabilization waiting - (9)
Low speed CR oscillation N
stabilization waiting
}®
S e ]
S um— High speed CR mode Low speed CR mode _—
® > ( ) B < “« ®
(5) (6)
" @
5) 6
(O] ®) ™ (6)

| (7
< Main mode ) (4) C Sub mode )

®) 4) ®) @)

<
>» PLL mode

B High-speed CR mode

In this mode, the high-speed CR oscillator clockis used as a master clock.
B Main mode

In this mode, the main oscillator clock is used as a master clock.
B Low-speed CRmode

In this mode, the low-speed CR oscillator clock is used as a master clock.

B Sub mode
In this mode, the sub oscillator clockis used as amaster clock.

B PLL mode
In this mode, the PLL oscillator clockis used as a master clock.
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B High-speed CR mode transition diagram

In high-speed CR mode, the high-speed CR oscillator clockis used as a master clock.

Fgure 2-2 High-speed CR mode transition diagram

A-1 Transition to RUN mode
(Oscillation stabilization)

Start high speed CR oscillation.

Other mode

C ).

A A-3

Complete oscillation stabilization

wating.
A-4 Software reset

A-5

Release software reset.

High speed CR oscillation
stabilization waiting

A-11

4—

High speed CR run mode

N o]
=)

A-12

A-6 SLEEP mode (WFI or WFE instruction at SLEEPDEEP=0

A-7 Interrupt

A-8 TIMER mode (WFI or WFE instruction at SLEEPDEEP=1,
RTCE=0,DSTM=0 and STM=00)

A-9 RTC mode (WFI or WFE instruction at SLEEPDEEP=1,
RTCE=1,DSTM=0 and STM=10)

A-10 STOP mode (WFI or WFE instruction at SLEEPDEEP=1
RTCE=0,DSTM=0 and STM=10)

A-11 Transition to other mode

STOP mode >

RTC mode

—_—
High speed CR timer mod§
—

High speed CR sleep mo@

( Program reset > <Deepstandbytransition> <
reset

reset

Deep standby transition>

!

!

Geep standby RTC modg Geep standby STOP mo@

A-14 l

< Deep standby transition

reset release

l A-13

Figure 2-1
High speed CR oscillation
stabilization waiting
Low speed CR oscillation
stabilization waiting

A-14

/

A-12

Deep standby RTC mode

Execute WFI/WFE instruction if
SLEEPDEEP=1, RTCE=1, DSTM=1,
and STM=10)

Deep standby STOP mode

Execute WFI/WFE instruction if
SLEEPDEEP=1, RTCE=0, DSTM=1,
and STM=10)

Deep standby return factor

Note:

—  There are products that do not equip deep standby RTC mode, and deep standby STOP mode.
See Table 1-1 (table oflow power consumption modes).
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Main mode transition diagram
In main mode, the main oscillator clockis used as a master clock.

Fgure 2-3 Main mode transition diagram

B-7 Interrupt

B-1 Transition to RUN mode B-6 SLEEP mode (WFI or WFE instruction at SLEEPDEEP=0)
Other mode (MORDY=1)
B-2 Start main oscillation.(MORDY=0)  g.g TIMER mode (WFI or WFE instruction at SLEEPDEEP=1,

A B-3 Complete oscillation stabilization RTCE=0,DSTM=0 and STM=00)
wating. (MORDY=1 B-9 RTC mode (WFI or WFE instruction at SLEEPDEEP=1,
B-4 Software reset RTCE=1,DSTM=0 and STM=10)

B-10 STOP mode (WFI or WFE instruction at SLEEPDEEP=1,
RTCE=0,DSTM=0 and STM=10)

B-11 Transition to other mode

B-5 Release software reset.

B-1 B-2
B-11

: — . B-7
@am oscillation satbilization) ¢ STOP mode
waiting

!

)
— S
)

e

Main run mode B-7 Main timer mode

& B-7 Main sleep mode >
<«—
B-4 B-13
S
Program reset Deep standby transition Deep standby transition
reset reset

<Deep standby RTC modtD (Deep standby STOP mo@

o]

B-12 Deep standby RTC mode

Deep standby transition Execute WFI/WFE instruction if
reset release SLEEPDEEP=1, RTCE=1,DSTM=1,
and STM=10)
B-13 Deep standby STOP mode
Execute WFI/WFE instruction if

SLEEPDEEP=1, RTCE=0,DSTM=1,
and STM=10)

B-14 Deep standby return factor

Figure 2-1
High speed CR oscillation
stabilization waiting
Low speed CR oscillation
stabilization waiting

Note:

—  There are products that do not equip deep standby RTC mode, and deep standby STOP mode.
See Table 1-1 (table oflow power consumption modes).
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Low-speed CR mode transition diagram
In low-speed CR mode, the low-speed CR oscillator clock is used as a master clock.

Fgure 2-4 Low-speed CR mode transition diagram

< Other mode > C-1 Transition to RUN mode C-6 SLEEP mode (WFI or WFE instruction at SLEEPDEEP=0
(Oscillation stabilization) C-7 Interrupt
C-8 TIMER mode (WFI or WFE instruction at SLEEPDEEP=1,
A C-3 Complete oscillation stabilization RTCE=0,DSTM=0 and STM=00)
wating. C-9 RTC mode (WFI or WFE instruction at SLEEPDEEP=1,
C-4 Software reset RTCE=1,DSTM=0 and STM=10)

C-10 STOP mode (WFI or WFE instruction at SLEEPDEEP=1

C-5 Release software reset. RTCE=0,DSTM=0 and STM=10)

c1 C-11 Transition to other mode
C-11
Low speed CR osclat [e7]
ow spee oscillation \ ¢—no—————
( stabilization waiting ) STOP mode >
|
[ C9 | < RTC mode >
—_
C-8
Low speed CR run mode Low speed CR timer mo@
— =
C-6

e —
Low speed CR sleep m09
l T =3

Program reset Deep standby transition Deep standby transition
reset reset
Geep standby RTC mode> Qjeep standby STOP mo@

o) /

Execute WFI/WFE instruction if
SLEEPDEEP=1, RTCE=1, DSTM=1,
l and STM=10)

. C-12 Deep standby RTC mode
Deep standby transition P y
reset release

C-13 Deep standby STOP mode
Execute WFI/WFE instruction if
SLEEPDEEP=1, RTCE=0, DSTM=1,
and STM=10)

C-14 Deep standby return factor

Figure 2-1
High speed CR oscillation
stabilization waiting
Low speed CR oscillation
stabilization waiting

Note:
—  There are products that do not equip deep standby RTC mode, and deep standby STOP mode.
See Table 1-1 (table oflow power consumption modes).
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Sub mode transition diagram
In sub mode, the sub oscillator clock is used as amaster clock.

FHgure 2-5 Sub mode transition diagram

D-1 Transition to RUN mode D-6 SLEEP mode (WFI or WFE instruction at SLEEPDEEP=0
< Other mode > (SORDY=1) D-7 Interrupt
D-2 Start sub oscillation.(SORDY=0)  p_g TIMER mode (WFI or WFE instruction at SLEEPDEEP=1,
A D-3 Complete oscillation stabilization RTCE=0,DSTM=0 and STM=00)
wating. (SORDY=1) D-9 RTC mode (WFI or WFE instruction at SLEEPDEEP=1,
D-4 Software reset RTCE=1,DSTM=0 and STM=10)

D-10 STOP mode (WFI or WFE instruction at SLEEPDEEP=1
RTCE=0,DSTM=0 and STM=10)

D-11 Transition to other mode

D-5 Release software reset.

o1

o i, D-7
Gub oscillation stabilization

D-11

- STOP mode
waiting

L=
4 \

—_—
Sub run mode Sub timer mode >

RTC mode

—

—
\ j D7 < Sub sleep mode
l T

Program reset Deep standby transition Deep standby transition
reset reset
Geep standby RTC mode> Geep standby STOP mo@

[o34]| /

Deep standby transition D-12 Deep standby RTC mode
reset release Execute WFI/WFE instruction if

SLEEPDEEP=1, RTCE=1, DSTM=1,
and STM=10)
l D-13 Deep standby STOP mode
Execute WFI/WFE instruction if
SLEEPDEEP=1, RTCE=0, DSTM=1,
and STM=10)

D-14 Deep standby return factor

Figure 2-1
High speed CR oscillation
stabilization waiting
Low speed CR oscillation
stabilization waiting

Note:

—  There are products that do not equip deep standby RTC mode, and deep standby STOP mode.
See Table 1-1 (table oflow power consumption modes).
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PLL mode transition diagram
In PLL mode, the main PLL clock is used as a master clock.

Fgure 2-6 PLL mode transition diagram

E-1Transition to RUN mode(PLRDY=1) E-6 SLEEP mode. )
Main mode E-2 Start PLL oscillation(PLRDY=0) (WFI or WFE instruction at SLEEPDEEP=0)
At oAt E-7 Interrupt
E- let llati tabilizati . )
3 e Ry ® abilization £ g T\MER mode (WFI or WFE instruction at SLEEPDEEP=1,
A E-4 Sofyware reset RTCE=0, DSTM=0, and STM=00)
E-9 RTC mode (WFI or WFE instruction at SLEEPDEEP=1,
E-5 Release software reset RTCE=1, DSTM=0, and STM=10)
E-10 STOP mode (WFI or WFE instruction at SLEEPDEEP=1,
Main oscillation stabilization RTCE=0, DSTM=0, and STM=10)
waiting E-11 Transition to main mode

E-15 Interrupt (PINC=0)

I'4 \E'l‘r’ E-16 Completeoscillation stabilization waiting(MORDY=1)

— I E-17 Interrupt (PINC=1)
PLL oscillation stabilization
waiting

STOP mode >
l E-3

E-11

/ \ E-10 E-15
E9
—_— 3 RTC mode >
 y—
PLL run mode PLL timer mode >
<—
E-6
e
\\ / E-7 PLL sleep mode >
E-4 E-13
| e
Program reset Deep standby transition Deep standby transition
reset reset

(Deep standby RTC mod§ Geep standby STOP mo@

| /
E-12 Deep standby RT‘C mod_e )
Deep standby transition (Execute WFI/WFE instruction if
reset release SLEEPDEEP=1, RTCE=1, DSTM=1,
and STM=10)
E-13 Deep standby STOP mode
(Execute WFI/WFE instruction if

SLEEPDEEP=1, RTCE=0, DSTM=1,
and STM=10)

E-14 Deep standby retrun factor

Figure 2-1
High speed CR oscillation
stabilization waiting
Low speed CR oscillation
stabilization waiting

Note:

—  There are products that do not equip deep standby RTC mode, and deep standby STOP mode. See
Table 1-1 (table of low power consumption modes).
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MOSCE : MOSCE bitin System Clock Mode Control Register (SCM_CTL)

SOSCE : SOSCE bitin System Clock Mode Control Register (SCM_CTL)

PLLE : PLLE bitin System Clock Mode Control Register (SCM_CTL)

RCS : RCSbitin System Clock Mode Control Register (SCM_CTL)

MORDY : MORDY bitin System Clock Mode Status Register (SCM_STR)

SORDY : SORDY bit in System Clock Mode Status Register (SCM_STR)

PLRDY : PLRDY bitin System Clock Mode Status Register (SCM_STR)

PINC : PINC bitin PLL Clock Stabilization Wait Time Setup Register (PSW_TMR)

*: For the SCM_CTL, SCM_STR and PSW_TMR Registers, referto Chapter"Clock".

Note:

- To return from low-speed CR timer mode, sub timermode, RTC mode, STOP mode, Deep standby
RTC mode, or Deep standby STOP mode, the voltage stabilization waittime (a few hundred us) of
the built-inregulatoris ensured. After the wait time has lapsed, the system performs operationsto
return to each RUN mode.
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3. Operations of Standby Modes

This section explains operations of standbymodes.

Standby modes are classified into four types: SLEEP modes (high-speed CR sleep, main sleep, PLL sleep,
low-speed CR sleep, and sub sleep), TIMER modes (high-speed CR timer, main timer, PLL timer, low-speed
CR timer,and subtimer),RTC mode and STOP mode.

Clock operation states in standby modes
The table below shows the states ofthe oscillator clock, CPU clock, AHB bus clock, and APB bus clockin
SLEEP, TIMER, RTC and STOP modes.

Table 3-1 Clock operation states in SLEEP modes

SLEEP modes
High-speed CR Main PLL Low-speed CR Sub
sleep mode sleep mode sleep mode sleep mode sleep mode
Varies depending Varies depending
) on the setting of on the setting of
High-speed . .
CR clock Operating the HCRE the PINC bit, Stopped Stopped
bit, MCSVE bit and HCRE bit, MCSVE
FCSDE bit. bit and FCSDE bit.
. . Varies depending
Varies depending .
. . . on the setting of
Main clock on the setting of Operating . Stopped Stopped
) the PINC bit and
the MOSCE bit. .
MOSCE bit.
Varies dependin Varies dependin
Main PLL p' g p. 9 .
clock on the setting of on the setting of Operating Stopped Stopped
the PLLE bit. the PLLE bit.
tow-speed | o rati Operati Operati Operati Operati
CR clock perating perating perating perating perating
Varies depending Varies depending Varies depending Varies depending
Sub clock on the setting of on the setting of on the setting of on the setting of Operating
the SOSCE bit. the SOSCE bit. the SOSCE bit. the SOSCE bit.
CPU clock Stopped
AHB bus High-speed CR . Low -speed CR
Main clock PLL clock Sub clock
clock clock clock
APBO bus High-speed CR . Low -speed CR
Main clock PLL clock Sub clock
clock clock clock
High-speed CR Low -speed CR
APB1 bus gh-sp Main clock PLL clock P Sub clock
ock clock clock
cloc
* Whether or not operation is enabled is determined depending on the setting of the APBC1EN bit.
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Table 3-2 Clock operation states in TIMER modes
TIMER modes
High-speed CR Main PLL Low-speed CR Sub
timer mode timer mode timer mode timer mode timer mode
Varies depending Varies depending
) on the setting of on the setting of
High-speed . . .
CR clock Operating the HCRE bit, the PINC bit, Stopped Stopped
MCSVE bit and HCRE bit, MCSVE
FCSDE bit. bit and FCSDE bit.
. . Varies depending
. Varies depfendlng . on the setting of
Main clock :)hne t:;) s;;;ni iif Operating the PINC. bit and Stopped Stopped
MOSCE bit.
Main PLL Varies dep.endlng Varies dep.endlng -
clock on the setting of on the setting of Operating Stopped Stopped
the PLLE bit. the PLLE bit.
Low -speed Operating Operating Operating Operating Operating
CR clock
Varies depending Varies depending Varies depending Varies depending
Sub clock on the setting of on the setting of on the setting of on the setting of Operating
the SOSCE bit. the SOSCE bit. the SOSCE bit. the SOSCE bit.
CPU clock Stopped
AHB bus
clock Stopped
APBO bus
Stopped
clock
APBL1 bus Stopped
clock
Table 3-3 Clock operation state in RTC mode and STOP mode
RTC mode STOP mode
High-speed CR clock
Main clock
- Stopped
Main PLL clock
Low -speed CR clock
Sub clock Operating Stopped
CPU clock
AHB bus clock
Stopped
APBO bus clock
APBL bus clock
MOSCE MOSCE bit of System Clock Mode Control Register (SCM_CTL)
SOSCE SOSCE bit of System Clock Mode Control Register (SCM_CTL)
PLLE PLLE bit of System Clock Mode Control Register (SCM_CTL)
HCRE HCRE bit of System Clock Mode Control Register (SCM_CTL)
MCSVE MCSVE bit of CSV Control Register (CSV_CTL)
FCSDE FCSDE bit of CSV Control Register (CSV_CTL)
PINC PINC bit of PLL Clock Stabilization Wait Time Setup Register (PSW_TMR)
APBC1EN APBCL1EN bit of Peripheral Bus Clock FrequencyDivision Register (APBC1_PSR)
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Return factors from standby modes

The table below shows the factors by which the system returns from the SLEEP, TIMER, RTC and STOP

Table 3-4 Return factors from standby modes

TIMER mode

RTC mode

STOP mode

INITX pin input reset
Low-v oltage detection
reset

Hardware watchdog
reset

Clock failure detection
reset

Anomalous frequency
detection reset(Main
Timer Mode, PLL
Timer Mode)

INITX pin input reset
Low-v oltage detection

reset

INITX pin input reset
Low-v oltage detection

reset

NMI interrupt
External interrupt
Hardware watchdog
timer interrupt
Watch counter
interrupt

RTC interrupt
HDMI-CEC/
Remote Control
Reception interrupt
Low v oltage detection

interrupt

NMI interrupt
External interruptt
RTC interrupt
HDMI-CEC/

Remote Control
Reception interrupt
Low voltage detection

interrupt

NMI interrupt
External interrupt
Low v oltage detection

interrupt

SPANSION®
A\
modes.
SLEEP mode
- INITX pin input reset
- Low-v oltage detection
reset
- Software watchdog
Return reset
factors by - Hardware watchdog
reset reset
- Clock failure detection
reset
- Anomalous frequency
detection reset
Return
- Effective interrupt
factors by )
. from each peripheral
interrupt
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3.1 Operations of SLEEP modes (high-speed CR sleep, main sleep, PLL sleep,

low-speed CR sleep, and sub sleep modes)

SLEEP mode is classified as one of standby modes. Enabling SLEEP mode stops CPU clocks, reducing the
power consumption.

Functions of SLEEP mode
B CPU and on-chipmemory

In SLEEP mode, the clock supplied to the CPU is stopped. AHB bus clock continues to operate. On-chip
memorykeeps operating and retains the data.

B Peripherals
The APBO bus clock is still active in SLEEP mode. The state of the APB1 bus clock varies depending on the
setting of the APBC1EN bit. Peripherals are operated in the state thatis setat transition.

B Watch counterand RTC
Watch counterand RTC remain unaffected by SLEEP mode. They continue to operate according to the
setting before transiting to SLEEP mode.

B Oscillator clocks
Table 3-1 shows the status ofeach oscillator clock.

B Resetandinterrupt
Resetand interruptare available to return from SLEEP mode.

Status of pin
All pin settings are held in SLEEP mode.

SLEEP mode setting procedure

Execute the following steps to transitto SLEEP mode.
1. Set"0" to the SLEEPDEEP bit of the Cortex-M0+ System Control Register.
2. Execute the WFI or WFE instruction.

The system transits to the appropriate SLEEP mode according to the current clock mode indicated in the
RCM[2:0] bits of the System Clock Mode Status Register (SCM_STR).

For the System Clock Mode Status Register (SCM_STR), refer to Chapter "Clock”.
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Return from SLEEP mode
The CPU returns from SLEEP mode in one of the following cases.
B Returnby reset

If a reset(INITX pininput reset, low-voltage detection reset, software watchdog reset, hardware watchdog
reset, clock supervisorreset,oranomalous frequencydetection reset) occurs, the CPU changes to
high-speed CR run mode regardless of clock mode.

B Return by interrupt
If an effective interruptis received from a peripheral in SLEEP mode, the CPU returns from SLEEP mode
and changes to RUN mode to fit clock mode indicated in the RCM[2:0] bits of the System Clock Mode
Status Register (SCM_STR).
Table 3-5 Operation modes after the CPU returned from SLEEP mode by interrupt

Status of master clock before transition to SLEEP mode

RCM=000 RCM=100
) RCM=001 RCM=010 RCM=101
(High-speed CR . . . (Low-speed CR .
. (Main oscillator) | (PLL oscillator) . (Sub oscillator)
oscillator) oscillator)
Operation
modes after High-speed CR . Low -speed CR
gn-sp Main run mode PLL run mode P Sub run mode
return by run mode run mode
interrupt

RCM: RCM[2:0] bits of System Clock Mode Status Register (SCM_STR)

* For the SCM_CTL and SCM_STR Registers, referto Chapter"Clock".

B Waiting for oscillation stabilization atreturn
When the CPU returns by reset, it waits for the stabilization of high and low-speed CR clock oscillations. If
the CPU returns by interrupt, it does not need to wait for oscillation to stabilize.
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3.2 Operations of TIMER Modes (high-speed CR Timer, Main Timer, PLL Timer,

low-speed CR Timer, and Sub Timer Modes)

TIMER mode is used to stop supplying a base clock. This causes the CPU clock, AHB bus clock, and all
APB bus clocks to be stopped, leading to the further reduction of power consumption. In this case, all
functions are stopped, excluding the oscillators, PLL, hardware watchdog timer, watch counter, RTC clock
failure detector, and Low \oltage Detection Circuit.

Functions of TIMER mode

B CPU and on-chip memory
In TIMER mode, the CPU clock supplied to the CPU and AHB bus clock supplied to the on-chip memory and
DMA controller are stopped. However, the contents of on-chip memoryare retained. Also, the debug
function is stopped.

B Peripherals
In TIMER mode, all APB clocks are stopped, and all resources, excluding the hardware watchdog timer,
watch counter, RTC, clock supervisor,and Low \Wwltage Detection Circuit, are stopped inthe laststate.

B Watch counterand RTC
Watch counterand RTC remain unaffected by TIMER mode. They continue to operate accordingto the
setting before transiting to TIMER mode.

B Oscillator clocks
Table 3-2 shows the status of each oscillator clock.

B Resetandinterrupt
Resetand interruptare available to return from TIMER mode.

B External bus
The external bus is stopped in TIMER mode.

B Status of pin
The system can control whetherto retain the state justbefore the external pin
changes to TIMER mode or change to highimpedance status depending on the s etting of
the SPL bitin the Standby Mode Control Register (STB_CTL).

TIMER mode setting procedure
Execute the following steps to transitto TIMER mode.

1. Set"0" in RTCE bit of RTC Mode Control Register (PMD_CTL).

2. Write "0x1ACC" to the KEY bit and "0" to DSTM bit and "0b00" to the STM bit of the Standby Mode Control
Register (STB_CTL).Use the SPL bitto setthe status of each pinin TIMER mode.

3. Set"l1" to the SLEEPDEEP bit of the Cortex-M0O+ System Control Register.

4. Execute the WFI or WFE instruction.
The system transits to the appropriate TIMER mode according to the current clock mode indicated in the
RCM[2:0] bits of the System Clock Mode Status Register (SCM_STR).

Note:

— DSTMbitis notin the products that do not equip deep standby RTC mode, and deep standby STOP
mode. See Table 1-1.
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Return from TIMER mode
The CPU returns from TIMER mode in one of the following cases.

B Returnby reset

If a reset(INITX pininput reset, low-voltage detection reset, hardware watchdog reset, clock supervisor
reset,or anomalous frequencydetection reset (main timermode, PLL, TIMER mode) occurs, the CPU
changes to high-speed CR run mode regardless of clock mode.

Software watchdog resetis not available in this mode; therefore, the CPU cannotreturn by this reset.

B Return by interrupt
If an effective NMI interrupt, external interrupt, hardware watchdog timer interrupt, watch counterinterrupt,
RTC interrupt, or low voltage detection interruptrequestis received in TIMER mode, the CPU returns from
TIMER mode and changes to RUN mode to fit clock mode indicated in the RCM[2:0] bits of SCM_STR

register.

Table 3-6 Operation modes after the CPU returned from TIMER mode by interrupt

Status of master clock before transition to TIMER mode

RCM=000
(High-speed CR
oscillator)

RCM=001
(Main oscillator)

RCM=010
(PLL oscillator)

RCM=100
(Low-speed
CRoscillator)

RCM=101
(Sub oscillator)

Operation
modes after
return by
interrupt

High-speed CR
run mode

Main run mode

PLL run mode

Low -speed CR
run mode

Sub run mode

B Waiting for oscillation stabilization atreturn
When the CPU returns by reset, it waits for the stabilization ofhigh and low-speed CR clock oscillations. If
the CPU returns by interrupt, it does not need to wait for oscillation to stabilize.

B Waiting for the stabilization of the built-in regulator voltage at return
To return from low-speed CR timer mode or sub timer mode byresetor interrupt, the voltage stabilization
wait time (a few hundred ps) of the built-in regulator is ensured automatically. After the wait time has lapsed,
return operations are performed.

Notes:

=  When aninterrupt priority used for retum is not set at a level to retum the CPU, clock will be returned
with the interruptbut the CPU remains stop state without returning. In order to do this, be sure to set
the interruptpriority at a level which CPU is able to return.
—  Before transiting to the timer mode, ensure that causes returning from timer modesin Table 3-4 are
not set. If these interrupt causes are set, clearthem.
— Ifthe transition to TIMER mode is made during debugging, as the clock to the CPU stops, a return to
RUN mode cannotbe performed by the ICE. Use a return by reset or interrupt.
— Inthe case of transiting to the Low-speed CR timer mode or Sub timer mode, ensure that the flash
memory automatic algorithm is terminated b efore executing transition.
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3.3 Operation of RTC Mode

RTC mode stops oscillation other than that of the sub oscillator. All the functions except for the watch
counter, RTC, and low voltage detection circuit will be stopped.

Functions of RTC mode
B CPU and on-chip memory
In RTC mode, the CPU clock supplied to the CPU and AHB bus clock supplied to the on-chip memoryand
DMA controller are stopped. However, the contents of on-chip memoryare retained. Also, the debug
function is stopped.

B Peripheral functions

In RTC mode, all APB bus clocks are stopped, and all resources, excluding the watch counter, RTC, and
Low-voltage Detection Circuit, are stopped keeping the laststate.

B Watch counterand RTC
Watch counter remains unaffected by RTC mode. It continues to operate according to the setting before
transiting to RTC mode and it cannot be returned from RTC mode by the Watch counter interrupt.
RTC remains unaffected byRTC mode. It continues to operate according to the setting before transiting to
RTC mode

B Oscillation clocks
Table 3-3 shows the status of each oscillation clock.

B Resetandinterrupt
Resetand interruptcan be usedto returnfrom RTC mode.

B External bus
The external bus is stopped in RTC mode.

B Status of pin
The system can control whetherto retain the status justbefore the external pin changes to RTC mode or
changes to the high impedance status depending on the setting of the SPL bitin the Standby Mode Control
Register (STB_CTL).

RTC mode setting procedure
Execute the following steps to transitto RTC mode.

1. Set"1" in RTCE bit of RTC mode control register (PMD_CTL) while SORDY bit of System Clock Mode
Status Register (SCM_STR) is "1".

2. Write "Ox1LACC" to the KEY bit, "0" to the DSTM bit, and "0b10"to the STM bit of the Standby Mode
Control Register (STB_CTL). Usethe SPL bitto setthe status of each pin in RTC mode.

3. Set"l1" to the SLEEPDEEP bit of the Cortex-MO+ System Control Register.

4. Execute the WFI or WFE instruction.

Note:

— DSTM bitis notin the products that do not equip deep standby RTC mode, and deep standby stop
mode. See Table 1-1.
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Return from RTC mode
The CPU returns from RTC mode in any one of the following cases.
B Returnby reset
If a reset (INITX pin input reset, low-voltage detection reset) occurs, the CPU changes to high-speed CR run
mode regardless of clock mode.
Software watchdog reset, hardware watchdog reset, clock supervisor reset, and anomalous frequency
detectionresetdo not operate;therefore, the CPU cannotreturn by those resets.
B Return by interrupt
If an effective NMI interrupt, external interrupt, RTC interrupt, or low voltage detection interruptrequestis
received in RTC mode, the CPU returns from RTC mode and transits to RUN mode to fit clockmode
indicated inthe RCM[2:0] bits of SCM_STR register.
Table 3-7 Operation modes after the CPU has returned from RTC mode by interrupt.
Status of master clock before transition to RTC mode
RCM =000 . RCM =100
) RCM =001 (Main RCM =010 RCM =101
(High-speed CR . . (Low-speed CR .
. oscillator) (PLL oscillator) . (Sub oscillator)
oscillator) oscillator)
Operation
modes after High-speed CR Main run mode PLL runmode Low -speed CR Sub run mode
return by run mode run mode
interrupt
B Waiting for oscillation stabilization atreturn
When the CPU returns by reset, it waits for the stabilization ofhigh and low-speed CR clock oscillations.  If
the CPU returns by interrupt, the oscillation stabilization waitchanges bythe master clock before transition
to the RTC mode as shown in Table 3-8.
Table 3-8 Oscillation stabilization wait when returning by interrupt from RTC mode
Status of master clock before transition to RTC mode
RCM =000 . RCM =100
) RCM =001 (Main RCM =010 RCM =101
(High-speed CR . . (Low-speed CR .
. oscillator) (PLL oscillator) . (Sub oscillator)
oscillator) oscillator)
. .| PINC="1"0r
S| High-spee HCR="enable HCR="enable":
2| man-sp ON ON** N " | oFF OFF
o | dCRclock Others: OFF ON*
c :
é Others: OFF
= MOSCE="0": PINC="0" or
S . OFF MOSCE="1":
2| Main clock ON OFF OFF
o MOSCE="1": ON
2 ON Others: OFF
©
'§ Main PLL PLLE="0": OFF | PLLE="0": OFF
ON OFF OFF
& | clock PLLE="1": ON PLLE="1": ON
s
S| Low-speed
7 ON ON ON ON ON
< | CRclock
S
8
©
3| Subclock | OFF* OFF* OFF* OFF¥ OFF¥
*1 :HCR is defined as enabled when HCRE ="1"or MCSVE="1" or FCSDE="1".
*2 : TYPEL producthas the oscillation stabilization waittime, but the actual oscillation continues.
CSW_TMR:SOWT bitis possible to setminimumwaittime "1100".
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B Waiting for the stabilization of the built-in regulator voltage at return
To return from RTC mode, the voltage stabilization waittime (a few hundred ps) of the built-in regulator is
ensured automatically. After the waittime has lapsed, return operations are performed.
Notes:

—  When aninterrupt priority used for return is not set at a level to returnthe CPU, the clock will be
returned by the interruptbutthe CPU remains in stop state without returning. In orderto do this, be
sure to set the interrupt priority at a level which the CPUis able to return.

Before transiting to the RTC mode, ensure that the causes of return from timer mode in Table 3-4

are not set. If these return causes are set, clearthem.

— Ifthe transitionto RTC modeis made during debugging, as the clock to the CPU stops, a returnto
RUN mode cannotbe performed by the ICE. Use a return by reset or interrupt.

— Incase of transiting to the RTC mode, ensure that the flash memory automatic algorithmis
terminated b efore executing the transition.
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3.4 Operations of STOP mode

STOP mode is usedto stop all oscillating operations. Enabling this mode stops all functions, excluding the
Low \wltage Detection Circuit.

Functions of STOP mode

B CPU and on-chip memory
In STOP mode, the CPU clock supplied to the CPU and AHB bus clock supplied to the on-chip memoryand
DMA controller are stopped. However, the contents of on-chip memoryare retained. The debug function is
stopped.

B Peripheral functions
All APB bus clocks are stopped, and all resources, excluding the Low \Voltage Detection Circuit, are stopped
in the laststate.

B Oscillatorclocks
All oscillator clocks are stopped.

B Resetand interrupt
Resetand interruptare available to return from STOP mode.

B External bus
The external bus is stopped in STOP mode.

W Status of pin
The system can control whetherto retain the state justbefore the external pin
changes to STOP mode orchange to high impedance status depending on the setting of
the SPL bitinthe Standby Mode Control Register (STB_CTL).

STOP mode setting procedure
Execute the following steps to transitto STOP mode.

1. Set"0"in RTCEbit of RTC Mode Control Register (PMD_CTL).

2. Write "0x1ACC" to the KEY bit and "0" to DSTM bit and "0b10" to the STM bit of the Standby Mode Control
Register (STB_CTL). Use the SPL bitto setthe status of each pinin STOP mode.
3. Set"l1" to the SLEEPDEEP bit of the Cortex-M0O+ System Control Register.
4. Execute the WFI or WFE instruction.
Note:

— DSTMbitis notin the products that do not equip deep standby RTC mode, and deep standby STOP
mode. See Table 1-1.
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Return from STOP mode
The CPU returns from STOP mode in one of the following cases.

B Returnby reset
If a reset(INITX pininput resetor low-voltage detection reset) occurs, the CPU changes to the high-speed
CR runmoderegardlessofclock mode.

Software watchdog reset, hardware watch dog reset, clock supervisorreset,and anomalous frequency
detectionresetare not available in this mode;therefore, the CPU cannot return by those resets.

B Return by interrupt
If an effective N Ml interrupt, e xternal interrupt, or low voltage detection interrupt request is received in STOP
mode, the CPU returns from STOP mode and changes to RUN mode to fit clock mode indicated in the
RCM[2:0] bits of SCM_STR register.
Table 3-9 Operation modes after the CPU returned from the STOP mode by interrupt

Status of master clock before changing to STOP mode

RCM=000 RCM=100
) RCM=001 RCM=010 RCM=101
(High-speed CR . ] . (Low-speed .
. (Main oscillator) | (PLL oscillator) . (Sub oscillator)
oscillator) CRoscillator)
Operation
modes after High-speed CR . Low -speed CR
Main run mode PLL runmode Sub run mode
return by run mode run mode
interrupt

B Waiting for oscillation stabilization atreturn
When the CPU returns by reset, it waits for the stabilization of high and low-speed CR clock oscillations. If
the CPU returns by interrupt, the oscillation stabilization wait state varies depending on the master clock that
is output before the CPU changes to STOP mode as shown in Table 3-10.

Table 3-10 Waiting for oscillation to stabilize at return from STOP mode by interrupt

Status of master clock before changing to STOP mode
~ RCM=000 RCM=001 RCM=010 RCM=100 RCM=101
(High-speed CR . . . (Low-speed .
. (Main oscillator) [ (PLL oscillator) . (Sub oscillator)
oscillator) CRoscillator)
PINC="1"or
High HCR="enable HCR="enable":

g | MISPEE oy ON* - " | oFfF OFF
= d CR clock Others: OFF ON*
E ' Others: OFF
2 MOSCE="0": PINC="0" or
c
2 | Main clock agFSCE—"l"- ON ggSCE_ " OFF OFF
% ON Others: OFF
[
2% Main PLL PLLE="0": OFF PLLE="0": OFF
g . . ON OFF OFF
Z | clock PLLE="1": ON PLLE="1": ON
iel
©
= | Low-speed
< ON ON ON ON ON
% | CR clock
&
B SOSCE="0" SOSCE="0" SOSCE="0" SOSCE="0"
° OFF OFF OFF OFF
O | Subclock . . . . ON

SOSCE="1" SOSCE="1" SOSCE="1" SOSCE="1"

ON ON ON ON

*: HCRs defined as enabled when HCRE ="1" or MCSVE="1" or FCSDE="1".
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B Waiting for the stabilization of the built-in regulator voltage at return

When the CPU returns from STOP mode, the voltage stabilization wait time (a few hundred ps) of the built-in
regulatoris ensured automatically. After the wait time has lapsed, return operations are performed.

Notes:

When an interrupt priority used for retum is not set at a level to retum the CPU, clock will be returned
with the interruptbut the CPU remains stop state without returning. In order to do this, be sure to set
the interruptpriority at a level which CPU is able toreturn.

Before transiting to the stop mode, ensure causes of returntimer modesin Table 3-4 are not set. If
these interruptcauses are set, clearthem.

If the transitionto STOP modeismade during debugging, as the clock to the CPU stops, a return to
RUN mode cannotbe performed by the ICE. Use a return by reset or interrupt.

In case of transiting to the STOP mode, ensure that the flash memory automatic algorithm is
terminated b efore executing transition.
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4. Standby Mode Setting Procedure Examples

This section provides standbymode setting procedure examples.

Fgure 4-1 Main timer mode setting procedure example

( Start )

Write RTCE=0 to the PMD_CTL Register.

A

Write KEY=0x1ACC, DSTM=0
and STM=0b00 to the
STB_CTL Register together.

A

SLEEPDEEP=1 setting

Write Init=1 to the CTRLR Register.

5
>
A

A
Execute the WFI or WFE
instruction.

v
Change to main timer mode.

v
End

Note:

DSTMbitis notin the products that do not equip deep standby RTC mode, and deep standby STOP
mode. See Table 1-1.
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Fgure 4-2 RTC mode setting procedure example (Main clock is selected as a master clock)

Start

y
Write RTCE=1 to the PMD_CTL Register.

y
Write KEY=0x1ACC, DSTM=0
and STM=0b10 to the
STB_CTL Register together.

\ 4

SLEEPDEEP=1 setting

Write Init=1 to the CTRLR Register.

N
>
A

A

Execute the WFI or WFE
instruction.

v
Change to RTC mode.

v
End

Notes:
— Incase of transiting to the RTC mode, ensure that the flash memory automatic algorithmis
terminated before executing the transition.
—  Writing "1"to RTCE bitof the RTC Mode Control Register (PMD_CTL) is valid only when the
SORDY bitof the System Clock Mode Status Register (SCM_STR) is "1".
— DSTMbitis notin the products that do not equip deep standby RTC mode, and deep standby STOP
mode. See Table 1-1.
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Figure 4-3 STOP mode setting procedure example (Main clock is selected as a master clock)

Start

y
Write RTCE=0 to the PMD_CTL Regjister.

y
Write KEY=0x1ACC, DSTM=0
and STM=0b10 to the
STB_CTL Register together.

\ 4

SLEEPDEEP=1 setting

v
Write Init=1 to the CTRLR Register.

5
>
A

y

Execute the WFI or WFE
instruction.

v
Change to STOP mode.

A\ /A
End

Notes:
— Incase of transiting to the STOP mode, ensure that the flash memory automatic algorithm is
terminated b efore executing the transition.
— DSTMbitis notin the products that do not equip deep standby RTC mode, and deep standby STOP
mode. See Table 1-1.
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5. Description of Deep Standby Mode Operation

This section describes the operation of deep standbymode.
Deep standbymode includes deep standby RTC mode and deep standby STOP mode.

Clock operation status in deep standby mode
The following shows the status ofthe oscillation clock, CPU clock, AHB bus clock, and APB bus clock while
in deep standbyRTC mode and deep standby STOP mode.

Table 5-1 Clock operation state in deep standby mode

Deep standby RTC mode Deep standby STOP mode

High-speed CR clock
Main clock

Main PLL clock

Low -speed CR clock
Sub clock Operating Stopped
CPU clock
AHB bus clock
APBO bus clock
APBL bus clock

Stopped

Stopped

Return factors from deep standby mode
The following shows the return factors from deep standbyRTC mode and deep standby STOP mode.

Table 5-2 Return factors from deep standby mode

Deep standby RTC mode Deep standby STOP mode
INITX pin input reset

- INITX pin input reset

- Low-v oltage detection reset - Low-v oltage detection reset

- Low-v oltage detection interrupt

Deep standby return factor - RTC interrupt
- HDMI-CEC/ Remote Control

- Low-v oltage detection interrupt

Reception interrupt

- WKUP pin input - WKUP pin input

Note:

—  Although each interruptfactor is retained after returning from deep standby mode, interrupt
processing will not be executed since NVIC is initialized by deep standby transition reset.
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Internal power supply status and reset status in deep standby mode
The following shows the power supply status of each function in deep standby mode and initialization status
in deep standbytransition reset.

Table 5-3 Internal power supply status and initialization status in deep standby mode

Power supply status Reset status
CPU Off Initialize
On-chip Flash Off *1
On-chip SRAM Off *2 *3
RTC On Do not initialize
HDMI-CEC/ Remote Control Reception On Do not initialize
Low -voltage detection circuit On Do not initialize
GPIO On Partly initialize *4
Deep standby control block On Do not initialize
Peripheral functions other than the above Off Initialize

*1: The contents of on-chip Flash memoryare retained.

*2: The contents of on-chip SRAM can be retained.

In the setting to retain on-chip SRAM data, the power of on-chip SRAM is ON.
*3: The contents of on-chip SRAM are not retained when the power is OFF.

In the setting to retain on-chip SRAM data, on-chip SRAM data is retained.

*4: PFRX registers excluding bit4:0 of PFRO are initialized and others are not initialized.
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5.1 Operation of Deep Standby RTC Mode

Deep standbyRTC mode stops oscillation other than that of the sub oscillator. All the functions except for
RTC, HDMI-CEC/Remote Control Reception and low voltage detection circuit will be stopped. It turns off
RTC, HDMI-CEC/Remote Control Reception, the low-voltage detection circuit, CPUs excluding GPIO,
on-chip Flash memory, on-chip SRAM*, and peripheral functions, inside the chip.

Functions of deep standby RTC mode

B CPU and on-chipmemory
In deep standby RTC mode, the CPU clock supplied to CPU and AHB bus clock supplied to on-chip memory
and DMA controller are stopped. It turns off the CPU, on-chip Flash memory,and on-chip SRAM*. The
contents of the CPU register and on-chip SRAM are not retained*. The contents of on-chip flash memory are
retained. Also, the debug function is stopped and turned off.

*.  Data inon-chip SRAM can be retained.
In the setting to retain on-chip SRAM data, the power of on-chip SRAM is ON.

B Peripheral functions
All APB bus clocks are stopped,and RTC, HDMI-CEC/ Remote Control Reception, Low-voltage Detection
Circuit, and all resources excluding GPIO, are turned off.

B RTC, HDMI-CEC/ Remote Control Reception
RTC and HDMI-CEC/ Remote Control Reception remains unaffected bydeep standby RTC mode. It
continues to operate according to the setting before transiting to deep standby RTC mode.

B Oscillation clock
The status of each oscillation clock is shownin Table 5-1.

B Reset,interrupt, and WKUP pin input
Reset, interrupt, and WKUP pin inputcan be used for returning from deep standby RTC mode.

B Status of pin
In deep standby RTC mode, the system can control whether the external pin switches to GPIO or to high

impedance status bythe SPL bitin the Standby Mode Control Register (STB_CTL).

Setting procedure of deep standby RTC mode
Execute the following steps to transitto deep standbyRTC mode.
1. Set"1" in RTCE bit of the RTC Mode Control Register (PMD_CTL)while the SORDY bit of the System
Clock Mode Status Register (SCM_STR) is "1".
2. Write "OxLACC" to the KEY bit, "1" to the DSTM bit, and "0b10"to the STM bit of the Standby Mode
Control Register (STB_CTL). Use the SPL bit to setthe status of each pinin deep standbyRTC mode.
3. Set"l1" to the SLEEPDEEP bit of the Cortex-MO+ System Control Register.
4. Execute the WFI or WFE instruction.

Note:
— DSTM bitis notin the products that do not equip deep standby RTC mode, and deep standby stop
mode. See Table 1-1.
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Return from deep standby RTC mode
CPU returns from deep standbyRTC mode in any one of the following cases.

B Return by reset, interrupt,and WKUP pin input
If a reset(INITX pininput resetand low-voltage detection reset) occurs or if effective RTC interrupt,
HDMI-CEC/ Remote Control Reception interrupt, low-voltage detection interrupt,and WKUP pin input
requestare received while in deep standby RTC mode, the CPU returns from deep standbyRTC mode and
changes to high-speed CR run mode regardless of clock mode by deep standby transition reset occurrence.

Software watchdog reset, hardware watchdog reset, clock supervisor reset,and anomalous frequency
detection resetdo not operate; therefore, the CPU cannotreturn by those resets.

B Waiting for oscillation stabilization atreturn
The oscillation stabilization wait for the high-speed CR clock and low-speed CR clock is executed regardless

of return factor.

B Waiting for the stabilization of the built-in regulator voltage at return
To return from deep standby RTC mode, the voltage stabilization waittime (a few hundred ps) of the built-in
regulatoris ensured automatically. After the wait time has lapsed, return operations are performed.

Notes:

—  Before transiting to the deep standby RTC mode, ensure that the return factor from deep standby
RTC modein Table 5-2is not set. If the factor is set, clearit.

— Ifthe transition to deep standby RTC mode is made during debugging, areturn to RUN mode
cannotbe performed bythe ICE as the debug function isturned off. Use a return by reset, interrupt,
or WKUP pininput.

— Inthe case of transiting to the deep standby RTC mode, ensure that the flash memory automatic
algorithm isterminated b efore executing the transition.
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5.2 Operation of Deep Standby Stop Mode

Deep standbystop mode stops all oscillations. All the functions except for the low voltage detection circuit
will be stopped. It turns off, RTC, HDMI-CEC/Remote Control Reception, the low-voltage detection circuit,
CPUs excluding GPIO, on-chip Flash memory, on-chip SRAM*, and peripheral functions, inside the chip.

Functions of deep standby STOP mode

B CPU andon-chipmemory
In deep standby STOP mode, the CPU clock supplied to CPU and AHB bus clock supplied to on-chip
memoryand DMA controller are stopped. It turns off the CPU and on-chip Flash, on-chip SRAM*. The
contents of the CPU register and on-chip SRAM are not retained*. The contents of on-chip flash memory are
retained. Also, the debug function is stopped and turned off.

*.  Data inon-chip SRAM can be retained.
In the setting to retain on-chip SRAM data, the power of on-chip SRAM is ON.

B Peripherals
All APB bus clocks are stopped, and RTC, HDMI-CEC/ Remote Control Reception, Low-voltage Detection

Circuit, and all resources excluding GPIO, are turned off.

B Oscillation clock
All oscillations are stopped.

B Resetand WKUP pin input
Resetand WKUP pin inputcan be used for returning from deep standby STOP mode.

B Status of pin
The system can control whetherthe external pin switches to GPIO in deep standby STOP mode orto high

impedance status bythe SPL bitin the Standby Mode Control Register (STB_CTL).

Setting procedure of deep standby STOP mode
Execute the following steps to transitto deep standby STOP mode.

1. Set"0"in RTCE bit of the RTC Mode Control Register (PMD_CTL).
2. Write "Ox1ACC" to the KEY bit, "1" to the DSTM bit, and "0b10"to the STM bit of the Standby Mode
Control Register (STB_CTL). Use the SPL bitto setthe status of each pinin deep standby STOP mode.
3. Set"l1" to the SLEEPDEEP bit of the Cortex-M0O+ System Control Register.
4. Execute the WFI or WFE instruction.
Note:

— DSTMbitis notin the products that do not equip deep standby RTC mode, and deep standby STOP
mode. See Table 1-1.
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Return from deep standby STOP mode
CPU returns from deep standby STOP mode in any one of the following cases.

B Return by reset, interrupt,and WKUP pin input
If a reset(INITX pininput resetand low-voltage detection reset) occurs, or if effective low-voltage detection
interrupt, or WKUP pininput requestis received while in deep standby STOP mode, the CPU returns from
deep standby STOP mode and changes to high-speed CR run mode regardless of clock mode by deep
standbytransition reset.

Software watchdog reset, hardware watchdog reset, clock supervisor reset,and anomalous frequency
detectionresetdo not operate; therefore, the CPU cannotreturn by thoseresets.

B Waiting for oscillation stabilization atreturn
The oscillation stabilization wait for the high-speed CR clock and low-speed CR clock is executed regardless
of return factor.

B Waiting for the stabilization of the built-in regulator voltage at return
To return from deep standby STOP mode, the voltage stabilization waittime (a few hundred us) of the
built-in regulatoris ensured automatically. After the waittime has lapsed, return operations are performed.

Notes:

—  Before transiting to the deep standby RTC mode, ensure that the return factor from deep standby
RTC modein Table 5-2is not set. If the factor is set, clearit.

— Ifthe transition to deep standby stop mode is made during debugging, a retum to RUN mode cannot
be performed by the ICE as the debug function turns off. Use a return by reset, interrupt, or WKUP
pininput.

— Inthe case of transiting to the deep standby STOP mode, ensure that the flash memory automatic
algorithm isterminated b efore executing the transition.
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6. Deep Standby Mode Setting Procedure Examples

This section explains the deep standbymode setting procedure examples.
Fgure 6-1 Setting procedure example for deep standby RTC mode

Write RTCE=1 to the
PMD_CTL Register.

’

Write KEY=0x1ACC, DSTM=1
and STM=0b10 to the STB_CTL
Register together.

y

SLEEPDEEP=1 setting

!

Execute the WFI or WFE instruction.

l

Change to deep
standby RTC mode.

End

Notes:
In case of transiting to the deep standby RTC mode, ensure that the flash memory automatic

algorithm isterminated b efore executing the transition.
Writing "1" to RTCE bitof the RTC Mode Control Register (PMD_CTL) is valid only when the
SORDY bitof the System Clock Mode Status Register (SCM_STR) is "1".
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Fgure 6-2 Setting procedure example for deep standby STOP mode

Write RTCE=0 to the
PMD_CTL Register.

;

Write KEY=0x1ACC, DSTM=1
and STM=0b10 to the STB_CTL
Register together.

!

SLEEPDEEP=1 setting

)

Execute the WFI or WFE instruction.

!

Change to deep
standby STOP mode.

End

Note:

In case of transiting to the deep standby STOP mode, ensure that the flash memory automatic
algorithm isterminated b efore executing the transition.
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7. Deep Standby Return Factor Determination Procedure

Figure 7-1 shows a procedure example to determine a return from deep standbymode.
Fgure 7-1 Procedure example for deep standby return factor determination

(Release ofa reseD

Either bit of deep
standby return factor
register 1 and 2 (WRFSR,
WIFSR) is "1"

A 4
Retum fom the FsAr
deep standby mode register (RST_STR

Note:
— Atthe transition to deep standby mode, the power supply of the CPU is tumed off after deep standby
transition reset. Therefore, the value of the reset factor register (RST_STR)is invalid when returning
from deep standby mode.
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8. Registers
This section describes the registers used in low power consumption mode.

List of low power consumption mode register
Table 8-1 List of low power consumption mode register

Abbreviation Register name Reference

STB_CTL Standby Mode Control Register 8.1

B Listofregisters of deep standby control block
Table 8-2 List of registers of deep standby control block

Abbreviation Register name Reference
REG_CTL Sub Oscillation Circuit Pow er Supply Control Register 8.2
RCK_CTL Sub Clock Control Register 8.3
PMD_CTL RTC Mode Control Register 8.4
WRFSR Deep Standby Return Factor Register 1 8.5
WIFSR Deep Standby Return Factor Register 2 8.6
WIER Deep Standby Return Enable Register 8.7
WILVR WKUP Pin Input Level Register 8.8
DSRAMR Deep Standby RAM Retention Register 8.9
BURO1 to 16 Backup Registers 01to 16 8.10

Note:

—  Forthe System Clock Mode Control Register (SCM_CTL), refer to Chapter "Clock".
Registers of the deep standby control block are not turned off in deep standby mode.
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8.1 Standby Mode Control Register (STB_CTL)

The Standby Mode Control Register (STB_CTL) controls standbymode and deep standbymode. The value
written to the SPL, DSTM or STM bitis effective only when 0x1LACC is simultaneous ly written to the KEY bit.

Register configuration

bit 31 16 15 8
Field KEY Reserved
Attribute RW -
Initial value 0x0000 0x00
bit 7 6 5 4 3 2 1 0
Field Reserved SPL Reserved DSTM ST™M
Attribute - R/W - R/W R/W
Initial value 000 0 0 0 00

Register functions

[bit31:16] KEY: Standby mode control write control bits
These bits release the SPL bit, DSTM bit or STM bit writing control.

— The value written to the SPL bit, DSTM bit or STM bit is effective only when OX1ACC is written to the
KEY bit.

— If a value other than OxX1ACC is written to the KEY bit, the value written to the SPL bit, DSTM bit or
STM bitis not effective.

— 0x0000 is always read in read mode.

[bit15:5] Reserved: Reserved bits
The read value is always "0". Writing has no effect on the operation.

[bit4] SPL: Standby pin level setting bit
This bit sets the status of pinin TIMER mode, RTC mode, STOP mode, Deep standby RTC mode, or Deep

standbySTOP mode.

bit Description

0 Retains status of each pin in TIMER mode, RTC mode, and STOP mode and switches to
GPIO in deep standby RTC mode and deep standby stop mode. [Initial value]

1 Sets the status of each pin to high impedance in TIMER mode, RTC mode, STOP mode,

Deep standby RTC mode, or Deep standby STOP mode.

[bit3] Reserved: Reserved bit
The read value is always "0". Writing has no effect on the operation.

[bit2] DSTM: Deep standby mode select bit
This bit selects transiting to either standbymode or deep standby mode.
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[bit1:0] STM: Standby mode select bits

These bits are a combination of DSTM bit and RTCE bit of the RTC Mode Control Register (PMD_CTL) and
selecttransiting to any one of the following: TIMER mode, RTC mode, STOP mode, deep standbyRTC
mode, and deep standby STOP mode.

STM
PMD_CTL: .
DSTM Description

bitl bit0 RTCE

TIMER mode [initial value]
Setting is prohibited.

Setting is prohibited

Setting is prohibited
STOP mode

RTC mode

Setting is prohibited

Setting is prohibited

Setting is prohibited

Setting is prohibited

Setting is prohibited

Setting is prohibited

Deep standby STOP mode
Deep standby RTC mode
Setting is prohibited

[l Bl el ol ol el ol el ol Joh Ho i Nol ol ol No)
RlRr|FP|[RP|O|O|C|O|FR|FR|FR|R|O|O|O|O
R|IFP|IO|O|FR|FP|O|O|FRP|FP|O|O|FR|F]|O|O
RP|IO|IFRP|O|FRP|O|FRP|O|FRP|O|FRP|O|FR,|O]|FL]|O

Setting is prohibited

Notes:
—  The written value to SPL bit, DSTM bit, STM bit in the Standby Mode Control Register (STB_CTL) is
valid onlywhen "0x1ACC" is written to KEY bitat the same time. If a value otherthan "Ox1ACC" is
written to KEY bit, writing to SPL bit, DSTM bit,and STM bitbecomesinvalid.
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8.2 Sub Oscillation Circuit Power Supply Control Register (REG_CTL)

The Sub Oscillation Circuit Power Supply Control Register (REG_CTL) controls the power supplyfor sub
oscillation circuit.

Register configuration

bit 7 6 5 4 3 2 1 0
Field Reserved ISUBSEL Reserved
Attribute - RW
Initial value 00000 10 0

Register functions

[bit7:3] Reserved: Reserved bits
The read value is always "0". Writing has no effect onthe operation.

[bit2:1] ISUBSEL: Sub oscillation circuit current setting bits
These bits setthe current to sub oscillation circuit.

bitl bit0 Description
0 0 Setting is prohibited
0 1 Setting is prohibited
1 0 360nA [initial value]
1 1 Setting is prohibited

[bit0] Reserved: Reserved bit
The read value is always "0". Writing has no effect on the operation.

Notes:
—  Thisregisteris notinitialized by software reset or deep standby transition reset.

214 S6E1A1_MN710-00001-1v0-E January 17,2014



CHAPTER®G: Low Power Consumption Mode

8. Registers /\

PERIPHERAL MANUAL SPANSIO‘N”‘

8.3 Sub Clock Control Register (RCK_CTL)

The Sub Clock Control Register (RCK_CTL) controls the clock to RTC, HDMI-CEC/remote control reception.
Power consumption can be reduced by stopping the clock supplyto unused resource.

Register configuration

bit 7 6 5 4 3 2 1 0
Field Reserved CECCKE RTCCKE
Attribute - R/W R/W
Initial value 000000 0 1

Register functions

[bit7:2] Reserved: Reserved bits
The read value is always "0". Writing has no effect on the operation.

[bitl] CECCKE : CEC clock control bit
This bit controls sub clock for HDMI-CEC/remote control reception macro.

bit Description
0 Sub clockis not supplied to HDMI-CEC/remote control reception macro. [Initial value]
1 Sub clockis supplied to HDMI-CEC/remote control reception macro.

[bit0] RTCCKE : RTC clock control bit
This bit controls sub clock for RTC macro.

bit Description
0 Sub clockis not supplied to RTC macro.
1 Sub clockis supplied to RTC macro. [Initial value]
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8.4 RTC Mode Control Register (PMD_CTL)

The RTC Mode Control Register (PMD_CTL) controls either RTC mode or STOP mode and eitherdeep
standbyRTC mode or deep standby STOP mode.

Register configuration

bit 7 6 5 4 3 2 1 0
Field Reserved RTCE
Attribute - R/W

Initial value 0000000 0

Register functions

[bit7:1] Reserved: Reserved bits
The read value is always "0". Writing has no effect on the operation.

[bit0] RTCE: RTC mode control bit
This bit selects transiting to either RTC mode or STOP mode and either deep standby RTC mode or deep
standbystop mode.

bit Description
0 STOP mode and deep standby stop mode [initial value]
1 RTC mode and deep standby RTC mode

Standby mode is selected when DSTM bitis "0" and deep standby mode is selected when DSTMbitis "1".

Notes:
—  Thisregisteris notinitialized by software reset and deep standby transition reset.
—  Writing "1"to RTCE bitis valid only when the SORDY bit of the System Clock Mode Status Register
(SCM_STR) is"1".
—  Sub oscillationisenabled when RTCE bitis "1" regardless of the SOSCE bitvalue of System Clock
Mode Control Register (SCM_CTL) and the SORDY bitvalue of the System Clock Mode Status
Register (SCM_STR).
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8.5 Deep Standby Return Factor Register 1 (WRFSR)

The Deep Standby Return Factor Register 1 (WRFSR) indicates return factors by low-voltage detection
resetand the INITX pin inputresetthat occurin deep standbymode.

Register configuration

bit 7 6 5 4 3 2 1 0
Field Reserved WLVDH WINITX

Attribute - R R

Initial value 000000 0 0

Register functions

[bit7:2] Reserved: Reserved bits
The read value is always "0". Writing has no effect onthe operation.

[bitl] WLVHD: Low-voltage detection reset return bit
This bit indicates returning from deep standbymode by low-voltage detection reset.

bit Description
0 Not returned by low -voltage detection reset [initial value]
1 Returned by low -voltage detection reset

[bit0] WINITX: INITX pin input reset return bit
This bitindicates returning from deep standbymode by INITX pininputreset.

bit Description
0 Not returned by INITX pin input reset [initial value]
1 Returned by INITX pin input reset

—  Thisregisteris initialized by power-on resetand low-voltage detection reset. Itis not initialized by
other reset factors. In addition, all bits are cleared by reading.

—  Before transiting to the deep standby mode, ensure that the return factor from the deep standby
mode is not set. If the factor is set, clear it.

—  Thisregistercan be set onlyin the deep standby mode.
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8.6 Deep Standby Return Factor Register 2 (WIFSR)

The Deep Standby Return Factor Register 2 (WIFSR) indicates return factors by WKUPX pin input,
low-voltage detection interrupt, and RTC interrupt, and HDMI-CEC/Remote Control Reception interruptthat

occur indeep standby mode.

Register configuration

bit 15 14 13 12 1 10 9 8
Field Reserved WCECLI WCECOI
Attribute - R R
Initial value 000000 0 0
bit 7 6 5 4 3 2 1 0
Field WuUI5 wui4 WuI3 WuI2 wull wuIlo WLVDI WRTCI
Attribute R R R R R R R R
Initial value 0 0 0 0 0 0 0 0

Register functions

[bit15:10] Reserved: Reserved bits
The read value is always "0". Writing has no effect on the operation.

[bit9] WCECL1I: CEC ch.1l interrupt return bit

This bit indicates returning from deep standbymode by HDMI-CEC/ Remote Control Reception ch.1

interrupt.
bit Description
0 Not returned by HDMI-CEC/ Remote Control Reception ch.1 interrupt
[initial value]
1 Returned by HDMI-CEC/ Remote Control Reception ch.1 interrupt

[bit8] WCECOI: CEC ch.0 interrupt return bit
This bitindicates returning from deep standbymode by HDMI-CEC/ Remote Control Reception ch.0

interrupt.

bit

Description

0

Not returned by HDMI-CEC/ Remote Control Reception ch.O interrupt
[initial value]

1

Returned by HDMI-CEC/ Remote Control Reception ch.0 interrupt
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[bit7:2] WUI5 to WUIO: WKUPX pin input return bits
These bits indicate returning from deep standbymode by WKUPXx pin input.

bit Description
0 Not returned by WKUPX pin input [initial value]
1 Returned by WKUPXx pin input

[bitl] WLVDI: LVD interrupt return bit
This bit indicates returning from deep standbymode by LVD interrupt.

bit Description
0 Not returned by LVDinterrupt [initial value]
1 Returned by LVD interrupt

[bit0] WRTCI: RTC interrupt return bit
This bit indicates returning from deep standbymode by RTC interrupt.

bit Description
0 Not returned by RTC interrupt [initial value]
1 Returned by RTC interrupt

—  Thisregisteris initialized by power-on resetand low-voltage detection reset. Itis notinitialized by
other reset factor. In addition, all bits are cleared by reading.

—  Before transiting to the deep standby mode, ensure that the return factor from deep standby mode is
not set. If the factor is set, clearit.

—  Thisregistercan be setonlyin the deep standby mode.

January 17, 2014, S6E1A1_MN710-00001-1v0-E 219



CHAPTER®G: Low Power Consumption Mode
8. Registers

N

SPANSIO‘N" PERIPHERAL MANUAL

8.7 Deep Standby Return Enable Register (WIER)

The Deep Standby Return Enable Register (WIER) enables areturn by WKUPX pin input, low-voltage
detectioninterrupt, RTC interrupt,and HDMI-CEC/Remote Control Reception interruptthat occurin deep
standbymode.

Register configuration

bit 15 14 13 12 1 10 9 8
Field Reserved WCECLE WCECOE
Attribute - R/W R/W
Initial value 000000 0 0
bit 7 6 5 4 3 2 1 0
Field WUES WUE4 WUE3 WUE2 WUEL Reserved WLVDE WRTCE
Attribute R/W RIW RIW RIW RIW - RIW R/W
Initial value 0 0 0 0 0 0 0 0

Register functions

[bit15:10] Reserved: Reserved bits
The read value is always "0". Writing has no effect on the operation.

[bit9] WCEC1E: HDMI-CEC/ Remote Control Reception ch.l interrupt return enable bit
A return from deep standbymode by HDMI-CEC/ Remote Control Reception ch.1 interruptis disabled or

enabled.
bit Description
0 Disable areturnby HDMI-CEC/ Remote Control Reception ch.l interrupt
[initial value]
1 Enable a return by HDMI-CEC/ Remote Control Reception ch.l interrupt

[bit8] WCECOE: HDMI-CEC/ Remote Control Reception ch.0 interrupt return enable bit
A return from deep standbymode by HDMI-CEC/ Remote Control Reception ch.0 interruptis disabled or

enabled.
bit Description
0 Disable areturnby HDMI-CEC/ Remote Control Reception ch.O interrupt
[initial value]
1 Enable a return by HDMI-CEC/ Remote Control Reception ch.O interrupt
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[bit7:3] WUISE to WUILE: WKUPX pin input return enable bits
A return from deep standbymode by WKUPXx pininputis disabled orenabled.
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bit

Description

0

Disable areturn by WKUPx pin input [initial value]

1

Enable a return by WKUPx pin input

[bit2] Reserved: Reserved bit

The read value is always "0". Writing has no effect on the operation.

[bitl] WLVDE: LVD interrupt return enable bit
A return from deep standbymode by LVD interrupt is disabled orenabled.

bit

Description

0

Disable areturnby LVDinterrupt [initial value]

1

Enable a returnby LVD interrupt

[bit0] WRTCE: RTC interrupt return enable bit
Areturn from deep standbymode by RTC interrupt is disabled or enabled.

bit

Description

0

Disable areturnby RTC interrupt [initial value]

1

Enable a returnby RTC interrupt

Notes:

— Areturn from deep standby mode by WKUPO pininputis always enabled.
—  Thisregisteris notinitialized by deep standby transition reset.
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8.8 WKUP Pin Input Level Register (WILVR)

The WKUP Pin Input Level Register (WILVR) selects a valid level of WKUP1 to WKUPS5 pin inputs that occur
in deep standbymode.

Register configuration

bit 7 6 5 4 3 2 1 0
Field Reserved WUI5LV WuUM4LV WuUIBLV wui2Lv WUILLV
Attribute - R/W RW RW RIW RW
Initial value 000 0 0 0 0 0

Register functions

[bit7:5] Reserved: Reserved bits
The read value is always "0". Writing has no effect on the operation.

[bit4:0] WUISLV to WUILLV: WKUPX pin input level select bits
A valid level of WKUPX pin inputis selected.

bit

Description

0

Request a return w hen WKUPX pin input is Low levelinitial value]

1

Request a return w hen WKUPXx pin input is High level

Notes:

—  WKUPQO pininput always requests a return in Low level
For example, it returns as soon as it transits to deep standby mode when WKUP1 inputs in Low
level (WUI1LV = 0).

—  Thisregisteris notinitialized by deep standby transition reset.
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8.9 Deep Standby RAM Retention Register (DSRAMR)

The Deep Standby RAM Retention Register (DSRAMR) controls the retention of the on-chip SRAM contents
in deep standbymodes.

Register configuration

bit 7 6 5 4 3 2 1 0
Field Reserved SRAMR
Attribute - R/W
Initial value 000000 00

Register functions

[bit7:2] Reserved: Reserved bits
The read value is always "0". Writing has no effect on the operation.

[bit1:0] SRAMR: On-chip SRAM retention control bits
These bits control the retention of the on-chip SRAM contents in deep standbymodes.

bitl bit0 Description
0 0 Not retain the on-chip SRAM contents in the deep standby mode. [initial value]

0 1 Setting is prohibited
1 0 Setting is prohibited
1 1 Retain the on-chip SRAM contents in the deep standby mode.

Note:
—  Thisregisteris initialized by power-on resetand low-voltage detection reset. Itis notinitialized by
other reset factor.
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8.10 Backup Registers 01 to 16 (BURO1 to 16)

The Backup Registers 01to 16 (BURO1to 16) are general registers thatretain values in deep standby
mode.

Register configuration

bit 31 24 23 16 15 8 7 0
Field BUR04 BURO3 BUR02 BURO1
Attribute R/W R/W RW R/W
Initial value 0x00 0x00 0x00 0x00

bit 31 24 23 16 15 8 7 0
Field BURO8 BURO7 BURO6 BURO5
Attribute RIW R/W RIW RIW
Initial value 0x00 0x00 0x00 0x00

bit 31 24 23 16 15 8 7 0
Field BUR12 BUR11 BUR10 BUR09
Attribute R/W RW RIW RW
Initial value 0x00 0x00 0x00 0x00

bit 31 24 23 16 15 8 7 0
Field BUR16 BUR15 BUR14 BUR13
Attribute RIW R/W RIW RW
Initial value 0x00 0x00 0x00 0x00

Notes:

—  Thisregisteris initialized by power-on resetand low-voltage detection reset. Itis notinitialized by
other reset factor.
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9. Usage Precautions

Pay attention to the following points when using low power consumption mode.

For the pin shared for analog inputand WKUP, WKUPXx pin inputis blocked when ADE bit of correspo nding
analog inputsetting register (ADE) is setto "1" even if the recovery by WKUPX pin inputis allowed. Touse
the recovery by WKUPXx pin input, set ADE bit of corresponding analog inputsetting register (ADE) to "0"
before shifting to deep standby mode.
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1. Overview

The interruptcontroller determines the priorityof interruptrequests and sends the requeststo the CPU. The
Cortex-M0+ CPU core is equipped with the nested vectored interruptcontroller (NVIC) internallywithin the
core. Interrupt signals from several peripherals are aggregated and inputto a single interruptfactor vector.
The interruptrequests thathave occurred can be checked using the interruptrequestbatch read register.
Furthermore, for some ofthe interrupt factors, the interrupt requests can be configured to be converted into
DMA requestsignals.

Features of the Nested Vectored Interrupt Controller (NVIC)
B 32 maskable peripheral interruptchannels (notincluding the 16 exception interrupts of Cortex-M0+)
B 4 programmable interrupt prioritylevels (using 2-bitprioritized interrupts)
B Facilitates low-latencyexception and interrupt handling
B Implements System Control Registers
B Supports non-maskable interrupt (NMI) input

The NVIC and the processor core interface are closelycoupled, providing mechanisms thatenable
low-latencyinterrupt processing and efficient processing of late arriving interrupts. The NVIC maintains the
nested interruptinformation to enable tail chaining ofinterrupts.

All interrupts are managed bythe NVIC, including core exceptions. See "Chapter 5: Exceptions" and
"Chapter 8: Nested Vectored Interrupt Controller”in the "Cortex-M0+ Technical Reference Manual*
published by ARM for details on exceptions and NVIC.

Note:

— Inthe "Cortex-M0O+ Technical Reference Manual", all exception type:IRQ are defined as external
interruptinputs. In this manual, exception type:IRQ are expressed as peripheral interrupts.
Peripheral interrupts include "External Interruptand NMI Control Unit" interrupts from external pins
and interrupts from peripheral resources within the LSI.

Interrupt Factor Aggregation Function

The interrupt request signals from each peripheral resource are aggregated into 32 sources and input to the
NVIC. Furthermore, the interruptrequestsignal from the external NMIX pin is logicallyOR'ed with the
hardware watchdog interruptsignal and inputto the NVIC.

Peripheral Interrupt Request Batch Read Function

The interruptrequestbatch read register allows the interruptrequestsignals from the peripheral resources
aggregated into a single interruptrequestsignal to be read out at once. Reading this register makes it
possible to check which interrupt requesthas occurred. However, the interruptrequestflags cannotbe
cleared by using this function. Clear the interruptrequestflags using the registers of each peripheral
function.

DMA transfer request output select function

DMA transfer can be activated using interruptrequestfrom some peripheral functions. By the DRQSEL
register, selectto output interruptrequestsignal from each peripheral resource to the CPU as the interrupt
requestsignal orto outputitto DMAC as a transferrequestsignal. Forthe DMA transfer requestsignal, see
the chapter "DMAC".
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2. Configuration

This section shows the configuration ofthe relationship between the interrupt controller and DMA transfer
requests.

Block diagram of interrupt controller and DMA transfer request

Figure 2-1 Block diagram of interrupt controller and DMA transfer request

m
5
D Exceptions - 15 sources (excluding NMI)
=
o
=
7 » Interrupt Batch
Read Register »toCPU
> IRQxXMON E
; | o
Interrupt signals Interrupt
(DMA transfer unavailable ) + NMI Interrupt signals
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n
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DMA transfer request DMA transfer| 35
_ clear signals Transfer request 9 acknowledge | (O
clear generator
DRQSEL Register

t

from CPU

B Interrupt factor aggregation block
Aggregate (logical OR) interrupt requestsignals from each peripheral resource to 32 factors and output
them to NVIC.

B Peripheral interruptrequestbatch read register block
For interrupt requestsignals from a peripheral resource aggregated to one interruptrequestsignal, this
register can check whatinterrupt request of each peripheral resource signal generates such interrupt.

B CPU interruptrequest/DMA transfer requestallocation block
This is the output selector thatselects whetherto outputinterrupt requestsignal from a peripheral resource
to the CPU as an interruptrequestsignal orto DMAC as a transferrequestsignal byusing the DRQSEL
registersetting.
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B Interrupt factor vector relocate function
Two types of the interruptfactor vector shownin 2 can be selected by the IRQCMODE register setting. For
IRQCMODE bit, refer to "Interrupts (B)".For the details of each setting, refer to the each chapter as following
Table 1-1.
Moreover, the arbitrary interruptfactor can be selected withthe RCINTSELO and RCINTSEL1 registers. For
details on RCINTSELO and RCINTSELL1 registers, see "Interrupts (B)".

Table 1-1 Correspondence table for Interrupt chapter

IRQCMODE setting Reference
IRQCMODE=0
Q Chapter "Interrupts (A)"
Relocate not selected
IRQCMODE=1

Chapter "Interrupts (B)"
Relocate selected P pts (B)

Table 1-2 Exceptions and Interrupt factor vectors list

Vector IRQ Exceptions and Interrupt factor vectors
No. No. IRQCMODE=0 IRQCMODE=1
0 - Stack pointer initial value
1 - Reset
2 - Non-Maskable Interrupt (NMI) / Hardw are Watchdog Timer
3 - Hard Fault
4 - Memory Management
5 - Bus Fault
6 - Usage Fault
7to0 10 - Reserved
1 - SVCall (Supervisor Call)
12 - Debug Monitor
13 - Reserved
14 - PendSV
15 - SysTick
16 0 Anomalous Frequency Detection by Clock Supervisor (FCS)
17 1 Softw are Watchdog Timer
18 2 Low Voltage Detector (LVD)
19 3 MFT unit 0, unit 1, unit 2 Wave Form Selecting the interrupt factor with
Generator / DTIF(Motor Emergency Stop) RCINTSELO register
) Selecting the interrupt factor with
20 4 External Pin Interruptch.0to ch.7 .
RCINTSELO register
) Selecting the interrupt factor with
21 5 External Pin Interrupt ch.8to ch.31 .
RCINTSELO register
- 6 Dual Timer /Quad Counter (QPRC) ch.0, Selecting the interrupt factor with
ch.1,ch.2 RCINTSELO register
23 ; Reception Interrupt of MFS ch.0/ Reception Selecting the interrupt factor with
Interrupt of MFS ch.8 RCINTSEL1 register
Transmission Interrupt and Status Interrupt of . . .
. Selecting the interrupt factor with
24 8 MFS ch.0 / Transmission Interrupt and Status .
RCINTSEL1 register
Interrupt of MFS ch.8
- 9 Reception Interrupt of MFS ch.1/ Reception Selecting the interrupt factor with
Interrupt of MFS ch.9 RCINTSEL1 register
Transmission Interrupt and Status Interrupt of . . .
e Selecting the interrupt factor with
26 10 MFS ch.1 /Transmission Interrupt and Status .
RCINTSEL1 register
Interrupt of MFS ch.9
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Vector IRQ Exceptions and Interrupt factor vectors
No. No. IRQCMODE=0 IRQCMODE=1
MFT unit 0 Wave Form Generator /
- 1 Reception Interrupt of MFS ch.2/ Reception DTIF(Motor Emergency Stop) / Reception
Interrupt of MFS ch.10 Interrupt, Transmission Interrupt, and Status
Interrupt of MFS ch.8
Transmission Interrupt and Status Interrupt of
28 12 MFS ch.2 / Transmission Interrupt and Status | External pin interruptch.0 toch.7
Interrupt of MFS ch.10
Reception Interrupt of MFS ch.3/ Reception o
29 13 External pin interrupt ch.8 toch.31
Interrupt of MFS ch.11
Transmission Interrupt and Status Interrupt of
30 14 MFS ch.3 /Transmission Interrupt and Status | Dual Timer /Quad Counter (QPRC) ch.0
Interrupt of MFS ch.11
31 15 Reception Interrupt of MFS ch.4/ Reception Reception Interrupt, Transmission Interrupt
Interrupt of MFS ch.12 and Status Interrupt of MFS ch.0
Transmission Interrupt and Status Interrupt of ) .
32 16 MFS ch.4 / Transmission Interrupt and Status Reception Interrupt, Transmission Interrupt
interrupt of MFS ch.12 and Status Interrupt of MFS ch.1
33 17 Reception Interrupt of MFS ch.5/ Reception Reception Interrupt, Transmission Interrupt
Interrupt of MFS ch.13 and Status Interrupt of MFS ch.2
Transmission Interrupt and Status Interrupt of . .
34 18 MFS ch.5 / Transmission Interrupt and Status Reception interrupt, Transmission interrpt
Interrupt of MFS ch.13 and Status Interrupt of MFS ch.3
Reception Interrupt of MFS ch.6/ Reception
35 19 Interrupt of MFS ch.14/ Reception Interrupt of MFS ch.4
DMA Controller (DMAC) ch.0
Transmission Interrupt and Status Interrupt of
36 20 MFS ch.6 / Transmission Interrupt and Status | Transmission Interrupt and Status Interrupt of
Interrupt of MFS ch.14/ MFS ch.4
DMA Controller (DMAC) ch.1
Reception Interrupt of MFS ch.7 / Reception
37 21 Interrupt of MFS ch.15/ Reception Interrupt of MFS ch.5
DMA Controller (DMAC) ch.2
Transmission Interrupt and Status Interrupt of
38 - MFS ch.7 / Transmission Interrupt and Status | Transmission Interrupt and Status Interrupt of
Interrupt of MFS ch.15/ MFS ch.5
DMA Controller (DMAC) ch.3
39 23 PPG ch.0/2/4/8/10/12/16/18/20
40 24 External Main OSC / External Sub OSC / Main PLL / Watch Counter/Real Time Counter
A/D Converter unit O /Reception Interrupt,
41 25 A/D Converter unit 0 Transmission Interrupt, and Status Interrupt
of MFS ch.9
A/D Converter unit 1 /Reception Interrupt,
42 26 A/D Converter unit 1 Transmission Interrupt, and Status Interrupt
of MFS ch.10
A/D Converter unit 2/ LCD Controller /
43 27 A/D Converter unit 2 / LCD Controller Reception Interrupt, Transmission Interrupt,
and Status Interrupt of MFS ch.11
44 28 MFT unit 0, unit 1, unit 2 Free-run Timer MFT unit O Free-run Timer, input Capture,
Output Compare
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Vector IRQ Exceptions and Interrupt factor vectors
No. No. IRQCMODE=0 IRQCMODE=1
. . . MFT unit 1 Free-run Timer, Input Capture,
45 29 MFT unit O, unit 1, unit 2 Input Capture P P
Output Compare
46 30 MFT unit O, unit 1, unit 2 Output Compare DMA Controller (DMAC) ch.0to ch.7
47 31 Base Timer ch.0to ch.7/ Flash RDY interrupt /FHash HANG interrupt
232
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2. Registers
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1. Exceptionand Interrupt Factor Vectors

This section shows a vector table of the exceptions and interrupts inputto the NVIC.
Table 1-1 Exception and interrupt factor vectors

Vector IRQ ) Vector
Exception and Interrupt Factor
No. No. Offset
0 - Stack pointer initial value 0x00
1 - Reset 0x04
2 - Non-Maskable Interrupt (NMI) / Hardw are Watchdog Timer 0x08
3 - Hard Fault 0x0C
4 - Memory Management 0x10
5 - Bus Fault 0x14
6 - Usage Fault 0x18
0x1C -
7-10 - Reserved 0x2B
11 - SVCall (Supervisor Call) 0x2C
12 - Debug Monitor 0x30
13 - Reserved 0x34
14 - PendSV 0x38
15 - SysTick 0x3C
16 0 Anomalous Frequency Detection by Clock Supervisor (FCS) 0x40
17 1 Softw are Watchdog Timer 0x44
18 2 Low Voltage Detector (LVD) 0x48
19 3 MFT unit O, unit 1, unit 2 Wave Form Generator / DTIF(Motor Emergency Stop) 0x4C
20 4 External Pin Interrupt Request ch.0to ch.7 0x50
21 5 External Pin Interrupt Request ch.8to ch.31 0x54
22 6 Dual Timer /Quad Counter (QPRC) ch.0, ch.1, ch.2 0x58
23 7 Reception Interrupt Request of MFS ch.0/ Reception Interrupt Request of MFS ch.8 0x5C

) 8 Transmission Interrupt Request and Status Interrupt Request of MFS ch.0/ Transmission 0x60
X
Interrupt Request and Status Interrupt Request of MFS ch.8

25 9 Reception Interrupt Request of MFS ch.1/ Reception Interrupt Request of MFS ch.9 0x64

26 10 Transmission Interrupt Request and Status Interrupt Request of MFS ch.1/ Transmission 0x68
Interrupt Request and Status Interrupt Request of MFS ch.9

27 11 Reception Interrupt Request of MFS ch.2 / Reception Interrupt Request of MFS ch.10 0x6C

28 » Transmission Interrupt Request and Status Interrupt Request of MFS ch.2/ Transmission 0x70
Interrupt Request and Status Interrupt Request of MFS ch.10

29 13 Reception Interrupt Request of MFS ch.3/ Reception Interrupt Request of MFS ch.11 0x74

30 1 Transmission Interrupt Request and Status Interrupt Request of MFS ch.3/ Transmission OX78
Interrupt Request and Status Interrupt Request of MFS ch.11

31 15 Reception Interrupt Request of MFS ch.4 / Reception Interrupt Request of MFS ch.12 0x7C

32 16 Transmission Interrupt Request and Status Interrupt Request of MFS ch.4/ Transmission 0x80
Interrupt Request and Status Interrupt Request of MFS ch.12

33 17 Reception Interrupt Request of MFS ch.5/ Reception Interrupt Request of MFS ch.13 0x84

34 18 Transmission Interrupt Request and Status Interrupt Request of MFS ch.5 / Transmission 0x88
X
Interrupt Request and Status Interrupt Request of MFS ch.13

Reception Interrupt Request of MFS ch.6/ Reception Interrupt Request of MFS ch.14/
35 19 0x8C
DMAC ch.0

Transmission Interrupt Request and Status Interrupt Request of MFS ch.6 / Transmission

Interrupt Request and Status Interrupt Request of MFS ch.14/ DMAC ch.1

36 20 0x90
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Vector IRQ ) Vector
Exception and Interrupt Factor
No. No. Offset
Reception Interrupt Request of MFS ch.7 / Reception Interrupt Request of MFS ch.15/
37 21 0x94
DMAC ch.2
38 2 Transmission Interrupt Request and Status Interrupt Request of MFS ch.7 / Transmission 0x98
X
Interrupt Request and Status Interrupt Request of MFS ch.15/ DMAC ch.3
39 23 PPG ch.0/2/4/8/10/12/16/18/20 0x9C
External Main OSC / External Sub OSC / Main PLL / Watch Counter/
40 24 OxAO0
Real Time Counter
41 25 A/D Converter unit 0 0xA4
42 26 A/D Converter unit 1 OxA8
43 27 A/D Converter unit 2 / LCD Controller OxAC
44 28 MFT unit O, unit 1, unit 2 Free-run Timer 0xB0O
45 29 MFT unit 0, unit 1, unit 2 Input Capture 0xB4
46 30 MFT unit O, unit 1, unit 2 Output Compare 0xB8
a7 31 Base Timer ch.0to ch.7/Flash RDY interrupt / Flash HANG interrupt 0xBC

The priorities ofthe exceptions for vectors No. 4 to No. 15 can be configured using the System Handler
Priority Registers (address OXEOOOED18,0xEOOOED1C, OXEOOOED20) builtinto the NVIC. The priorities of
the peripheralinterrupts for vectors No. 16 and after can be configured using the IRQ Priority Registers
(address OXEOOOE400 to OXEOOOE42C) builtinto the NVIC.

The sources ofthe interrupts for vectors No. 2 and No. 16 to No. 47 can be checked using the batch read
register. See "Chapter 8: Nested Vectored Interrupt Controller"in the "Cortex-M0+ Technical Reference
Manual" for details on the other exceptions and interrupts.

Furthermore, for the interrupts of vectors No. 2 and No. 16 to No. 47, the sources that are batch read may be
a signal that multiple interruptfactors are logical OR’ed within each of the peripheral macros. See the
descriptions of each of the peripheral resource interrupts for details.
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This section describes the DMA transfer requestselection registers and the interruptrequestbatch read
registers.
List of DMA transfer request selection registers and interrupt request batch read registers
Table 2-1 List of DMA transfer request selection registers and interrupt request batch read
Abbreviation Register Name Reference
DRQSEL DMA Request Selection Register 2.1
EXC02MON EXC02 Batch Read Register 2.2
IRQOOMON IRQO0 Batch Read Register 2.3
IRQO1MON IRQO1 Batch Read Register 2.4
IRQO2MON IRQ02 Batch Read Register 25
IRQO3MON IRQ0O3 Batch Read Register 2.6
IRQO4MON IRQ04 Batch Read Register 2.7
IRQO5MON IRQO5 Batch Read Register 2.8
IRQO6MON IRQO6 Batch Read Register 2.9
IRQO7MON IRQO7 Batch Read Register 2.10
IRQOSMON IRQ08 Batch Read Register 2.12
IRQO9MON IRQO9 Batch Read Register 2.10
IRQLOMON IRQ10 Batch Read Register 2.12
IRQ11MON IRQ11 Batch Read Register 2.10
IRQ12MON IRQ12 Batch Read Register 2.12
IRQ13MON IRQ13 Batch Read Register 2.10
IRQ14MON IRQ14 Batch Read Register 2.12
IRQ15MON IRQ15 Batch Read Register 2.10
IRQ16MON IRQ16 Batch Read Register 2.12
IRQ17MON IRQ17 Batch Read Register 2.10
IRQ18MON IRQ18 Batch Read Register 2.12
IRQ19MON IRQ19 Batch Read Register 21
IRQ20MON IRQ20 Batch Read Register 2.13
IRQ21MON IRQ21 Batch Read Register 211
IRQ22MON IRQ22 Batch Read Register 2.13
IRQ23MON IRQ23 Batch Read Register 2.14
IRQ24MON IRQ24 Batch Read Register 2.15
IRQ25MON IRQ25 Batch Read Register 2.16
IRQ26MON IRQ26 Batch Read Register 2.16
IRQ27MON IRQ27 Batch Read Register 2.17
IRQ28MON IRQ28 Batch Read Register 2.18
IRQ29MON IRQ29 Batch Read Register 2.19
IRQ30MON IRQ30 Batch Read Register 2.20
IRQ31MON IRQ31 Batch Read Register 2.21
See "Chapter5: Nested Vectored Interrupt Controller"in the "Cortex-M0+ Technical Reference Manual" for
details on the registers inthe NVIC.
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2.1 DMA Request Selection Register (DRQSEL)

The DMA Request Selection Register (DRQSEL) selects whether interruptsignals thatcan start DMA
transfers are outputas interrupt requests to the CPU or output as transferrequests to the DMAC.

Register configuration

bit 31 543 210
Field DRQSEL[31:5] Reserved
Attribute RW R
Initial value 000000000000000000000000000 00000

Register functions

bit31:5] DRQSEL :

A\

bit No. bit Description
3 0 | The interruptsignal of the externalinterrupt ch.3is output as an interrupt request to the CPU.
1 | The interrupt signal of the externalinterrupt ch.3 is output as a transfer request to the DMAC.
30 0 | The interruptsignal of the externalinterrupt ch.2 is output as an interrupt request to the CPU.
1 | The interrupt signal of the externalinterrupt ch.2 is output as a transfer request to the DMAC.
29 0 | The interruptsignal of the externalinterrupt ch.l is output as an interrupt request to the CPU.
1 | The interrupt signal of the externalinterrupt ch.1 is outputas a transfer request to the DMAC.
o8 0 | The interruptsignal of the externalinterrupt ch.0 is output as an interrupt request to the CPU.
1 | The interruptsignal of the externalinterrupt ch.0 is output as a transfer request to the DMAC.
7 0 | The transmission interrupt signal of the MFS ch.7 is output as an interrupt request to the CPU.
1 | The transmission interrupt signal of the MFS ch.7 is output as a transfer request to the DMAC.
0 | The receptioninterrupt signal of the MFS ch.7 is output as an interrupt request to the CPU.
26 1 | The receptioninterrupt signal of the MFS ch.7 is output as a transfer request to the DMAC.
0 | The transmission interrupt signal of the MFS ch.6 is output as an interrupt request to the CPU.
25 1 | The transmission interrupt signal of the MFS ch.6is output as a transfer requestto the DMAC.
0 | The receptioninterrupt signal of the MFS ch.6is output as an interrupt request to the CPU.
24 1 | The receptioninterrupt signal of the MFS ch.6is output as a transfer request to the DMAC.
- 0 | The transmission interrupt signal of the MFS ch.5is output as an interrupt request to the CPU.
1 | The transmission interrupt signal of the MFS ch.5is output as a transfer request to the DMAC.
0 | The receptioninterrupt signal of the MFS ch.5is output as an interrupt request to the CPU.
22 1 | The receptioninterrupt signal of the MFS ch.5is output as a transfer request to the DMAC.
” 0 | The transmission interrupt signal of the MFS ch.4 is output as an interrupt request to the CPU.
1 | The transmission interrupt signal of the MFS ch.4is output as a transfer request to the DMAC.
20 0 | The receptioninterrupt signal of the MFS ch.4is output as an interrupt request to the CPU.
1 | The receptioninterrupt signal of the MFS ch.4is output as a transfer requestto the DMAC.
19 0 | The transmissioninterrupt signal of the MFS ch.3is output as an interrupt request to the CPU.
1 | The transmissioninterrupt signal of the MFS ch.3is output as a transfer request to the DMAC.
18 0 | The receptioninterrupt signal of the MFS ch.3is output as an interrupt request to the CPU.
1 | The receptioninterrupt signal of the MFS ch.3is output as a transfer request to the DMAC.
17 0 | The transmission interrupt signal of the MFS ch.2is output as an interrupt request to the CPU.
1 | The transmission interruptsignal of the MFS ch.2is output as a transfer request to the DMAC.
16 0 | The receptioninterrupt signal of the MFS ch.2is output as an interrupt request to the CPU.
1 | The reception interrupt signal of the MFS ch.2is output as a transfer request to the DMAC.
15 0 | The transmission interrupt signal of the MFS ch.1is output as an interrupt request to the CPU.
1 | The transmission interrupt signal of the MFS ch.1is output as a transfer requestto the DMAC.
1 0 | The receptioninterrupt signal of the MFS ch.1is output as an interrupt request to the CPU.
1 | The receptioninterrupt signal of the MFS ch.1is output as a transfer request to the DMAC.
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bit No. bit Description
13 0 | The transmission interrupt signal of the MFS ch.0is output as an interrupt request to the CPU.
1 | The transmission interruptsignal of the MFS ch.0is output as a transfer request to the DMAC.
1 0 | The receptioninterrupt signal of the MFS ch.0is output as an interrupt request to the CPU.
1 | The receptioninterrupt signal of the MFS ch.Ois output as a transfer request to the DMAC.
0 | The IRQO interrupt signal of the base timer ch.6 is output as an interrupt request to the CPU.
n 1 The IRQO interrupt signal of the base timer ch.6 is output as a transfer request to the DMAC
(including extension).
Setting is prohibited.The IRQO interrupt signal of the base timer ch.4 is output as an interrupt
10 0 request to the CPU.
1 The IRQO interrupt signal of the base timer ch.4is output as a transfer request to the DMAC
(including extension).
0 | The IRQO interrupt signal of the base timer ch.2is output as an interrupt request to the CPU.
9 1 | The IRQO interrupt signal of the base timer ch.2is output as a transfer request to the DMAC.
8 0 | The IRQO interrupt signal of the base timer ch.0is output as an interrupt request to the CPU.
1 | The IRQO interrupt signal of the base timer ch.0is output as a transfer request to the DMAC.
0 The scan conversion interrupt signal of the A/D converter unit 2 is output as an interrupt request to
; the CPU.
1 The scan conversion interrupt signal of the A/Dconverter unit 2 is output as a transfer request to
the DMAC.
0 The scan conversion interrupt signal of the A/Dconverter unit 1 is output as an interrupt request to
& the CPU.
1 The scan conversion interrupt signal of the A/Dconverter unit 1 is output as a transfer requestto
the DMAC.
0 The scan conversion interrupt signal of the A/D converter unit O is output as an interrupt request to
5 the CPU.
1 The scan conversion interrupt signal of the A/Dconverter unit O is output as a transfer request to
the DMAC.
MFS: Multifunction serial interface
[bit4:0] Reserved: Reserved bits
Areserved bitreads "0".
Notes:

— Ifinterruptsignalis selected as a transfer request to DMAC, the read bitvalue of the appropriate
interruptrequest batch read register IRQxxMON, xx =00 to 31) becomes “0”regardless ofthe
interruptoccurrence.

—  When changing the DRQSEL settings, clear the interruptrequestsignals from appropriate
peripherals b efore making the change.

— DMA transfers cannotbe started from hardware for interruptsignals not specified in the DRQSEL
settings.
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2.2 EXC02 Batch Read Register (EXC02MON)

A\

The EXCO02 Batch Read Register (EXC02MON) can batch-read the interrupt requests allocated to interrupt

factor vector No. 2.

EXCO02MON indicates the status of the interruptrequests ofthe hardware watchdog timerand NMIX

external pin.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Field Reserved HWINT NMI
Attribute R R R
Initial value 00000000000000 0 0
Register functions
[bit31:2] Reserved: Reserved bits
Areserved bitreads "0".
bitl] HWINT:
bit Description
0 No hardw are watchdog timer interrupt request
1 Hardw are watchdog timer interrupt request
bit0] NMI:
bit Description
0 No NMIX external pin interrupt request
1 NMIX external pin interrupt request
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2.3 IRQO0 Batch Read Register (IRQOOMON)

The IRQO0 Batch Read Register (IRQO0OMON) can batch-read the interruptrequestallocated to interrupt
factor vector No. 16.

IRQOOMON indicates the status of the interruptrequestof anomalous frequencydetection by the CSV.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved FCSINT
Attribute R R
Initial value 000000000000000 0

Register functions

[bit31:1] Reserved: Reserved bits
Areserved bitreads "0".

bit0] FCSINT:
bit Description
0 No anomalous frequency detection by CSV interrupt request
1 Anomalous frequency detection by CSV interrupt request
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2.4 IRQO1 Batch Read Register (IRQO1IMON)

The IRQO1 Batch Read Register (IRQO1MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 17.

IRQO1MON indicates the status of the interruptrequestof the software watchdog timer.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved SWWDTINT
Attribute R R
Initial value 000000000000000 0

Register functions

[bit31:1] Reserved: Reserved bits
Areserved bit reads "0".

bit0] SWWDTINT:

bit Description
0 No software watchdog timer interrupt request
1 Softw are watchdog timer interrupt request
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2.5 IRQO02 Batch Read Register (IRQ0O2MON)

The IRQO02 Batch Read Register (IRQ02MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 18.

IRQO2MON indicates the status of the interruptrequestof low voltage detection (LVD).

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved LVDINT
Attribute R R
Initial value 000000000000000 0

Register functions

[bit31:1] Reserved: Reserved bits
Areserved bitreads "0".

bit0] LVDINT:
bit Description
0 No low voltage detection (LVD) interrupt request
1 Low voltage detection (LVD) interrupt request
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2.6 IRQO3 Batch Read Register (IRQO3MON)

The IRQO03 Batch Read Register IRQ03MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 19.

IRQO2MON indicates the status of the interruptrequests of MFT unit 0, MFT unit1 and MFT unit 2.

Register configuration

bit 3. 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Field Reserved WAV E2INT WAVELINT WAV EOINT
Attribute R R R R
Initial value 0000 0000 0000 0000
Register functions
[bit31:12] Reserved: Reserved bits
Areserved bitreads "0".
bit11:8] WAVE2INT:
bit No. bit Description
1 0 No WFG timer 54 interrupt requestin MFT unit 2
1 WFG timer 54 interrupt requestin MFT unit 2
10 0 No WFG timer 32 interrupt requestin MFT unit 2
1 WEFG timer 32 interruptrequestin MFT unit 2
9 0 No WFG timer 10 interrupt requestin MFT unit 2
1 WFG timer 10 interrupt requestin MFT unit 2
8 0 No DTIF (motor emergency stop) interrupt request in MFT unit 2
1 DTIF (motor emergency stop) interrupt request in MFT unit 2

bit7:4] WAVELINT:

bit No. bit Description

0 No WFG timer 54 interruptrequestin MFT unit 1

! 1 WFG timer 54 interrupt requestin MFT unit 1

6 0 No WFG timer 32 interruptrequestin MFT unit 1
1 WEFG timer 32 interruptrequestin MFT unit 1
0 No WFG timer 10 interruptrequestin MFT unit 1

> 1 WFG timer 10 interrupt requestin MFT unit 1

4 0 No DTIF (motor emergency stop) interrupt request in MFT unit 1
1 DTIF (motor emergency stop) interrupt request in MFT unit 1
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bit3:0] WAVEOINT:
bit No. bit Description
3 0 No WFG timer 54 interruptrequestin MFT unit O
1 WEFG timer 54 interrupt requestin MFT unit O
) 0 No WFG timer 32 interruptrequestin MFT unit O
1 WFG timer 32 interruptrequestin MFT unit O
1 0 No WFG timer 10 interrupt requestin MFT unit O
1 WFG timer 10 interrupt requestin MFT unit O
0 0 No DTIF (motor emergency stop) interrupt request in MFT unit O
1 DTIF (motor emergency stop) interrupt request in MFT unit O
244
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IRQ04 Batch Read Register (IRQ04MON)
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The IRQO04 Batch Read Register IRQ04MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 20.

IRQO4MON indicates the status of the interruptrequests ofthe external interruptch.0 to ch.7.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved EXTINT
Attribute R R
Initial value 0x00 0x00

Register functions

[bit31:8] Reserved: Reserved bits

A reserved bit reads "0".

bit7:0] EXTINT:

bit No. bit Description
0 No interrupt request of externalinterruptch.7
! 1 Interrupt request of externalinterruptch.7
0 No interrupt request of externalinterruptch.6
6 1 Interrupt request of externalinterrupt ch.6
0 No interrupt request of externalinterruptch.5
> 1 Interrupt request of externalinterrupt ch.5
4 0 No interrupt request of externalinterrupt ch.4
1 Interrupt request of externalinterruptch.4
0 No interrupt request of externalinterruptch.3
3 1 Interrupt request of externalinterrupt ch.3
) 0 No interrupt request of externalinterruptch.2
1 Interrupt request of externalinterrupt ch.2
1 0 No interrupt request of externalinterruptch.1
1 Interrupt request of externalinterruptch.1
0 0 No interrupt request of externalinterruptch.0
1 Interrupt request of externalinterrupt ch.0

If DMA transfer requests are selected by the DRQSEL register, the corresponding EXTINT bitis "0".
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2.8 IRQO05 Batch Read Register (IRQO5MON)

The IRQO5 Batch Read Register IRQO5MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 21.

IRQO5MON indicates the status of the interruptrequests ofthe external interruptch.8 to ch.31.

Register configuration

bit 3. 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved EXTINT
Attribute R R
Initial value 0x00 0x00
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field EXTINT
Attribute R
Initial value 0x0000
Register functions
[bit31:24] Reserved: Reserved bits
Areserved bitreads "0".
bit23:0] EXTINT:
bit No. bit Description
0 No interrupt request of externalinterruptch.31
23 1 Interrupt request of externalinterrupt ch.31
- 0 No interrupt request of externalinterruptch.30
1 Interrupt request of externalinterrupt ch.30
0 No interrupt request of externalinterruptch.29
21 1 Interrupt request of externalinterrupt ch.29
0 No interrupt request of externalinterrupt ch.28
20 1 Interrupt request of externalinterrupt ch.28
0 No interrupt request of externalinterruptch.27
19 1 Interrupt request of externalinterrupt ch.27
0 No interrupt request of externalinterruptch.26
18 1 Interrupt request of externalinterrupt ch.26
17 0 No interrupt request of externalinterruptch.25
1 Interrupt request of externalinterrupt ch.25
0 No interrupt request of externalinterruptch.24
16 1 Interrupt request of externalinterrupt ch.24
15 0 No interrupt request of externalinterrupt ch.23
1 Interrupt request of externalinterrupt ch.23
" 0 No interrupt request of externalinterruptch.22
1 Interrupt request of externalinterrupt ch.22
13 0 No interrupt request of externalinterruptch.21
1 Interrupt request of externalinterruptch.21
» 0 No interrupt request of externalinterruptch.20
1 Interrupt request of externalinterrupt ch.20
1 0 No interrupt request of externalinterruptch.19
1 Interrupt request of externalinterrupt ch.19
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bit No. bit Description
0 No interrupt request of externalinterruptch.18
10 1 Interrupt request of externalinterrupt ch.18
0 No interrupt request of externalinterruptch.17
’ 1 Interrupt request of externalinterruptch.17
0 No interrupt request of externalinterruptch.16
8 1 Interrupt request of externalinterruptch.16
0 No interrupt request of externalinterruptch.15
! 1 Interrupt request of externalinterrupt ch.15
0 No interrupt request of externalinterruptch.14
6 1 Interrupt request of externalinterruptch.14
0 No interrupt request of externalinterruptch.13
> 1 Interrupt request of externalinterrupt ch.13
4 0 No interrupt request of externalinterruptch.12
1 Interrupt request of externalinterrupt ch.12
0 No interrupt request of externalinterrupt ch.11
3 1 Interrupt request of externalinterrupt ch.11
) 0 No interrupt request of externalinterruptch.10
1 Interrupt request of externalinterrupt ch.10
1 0 No interrupt request of externalinterrupt ch.9
1 Interrupt request of externalinterrupt ch.9
0 No interrupt request of externalinterruptch.8
0 1 Interrupt request of externalinterrupt ch.8
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2.9 [IRQO06 Batch Read Register (IRQO6MON)

The IRQO06 Batch Read Register IRQO6MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 22.

IRQO6MON indicates the status of the interruptrequests ofthe QPRC and dual timer.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved | QUD2INT
Attribute R R
Initial value 0x000 0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field | quoont | QUDLINT QUDOINT TIMINT
Attribute R R R R
Initial value 0x0000 000000 000000 00

Register functions

[bit31:20] Reserved: Reserved bits
Areserved bit reads "0".

bit19:14] QUD2INT:

bit No. bit Description

19 0 No PC match & RC match interrupt request of QPRC ch.2
1 PC match & RC match interrupt request of QPRC ch.2

18 0 No interrupt request detected RC out of range on QPRC ch.2
1 Interrupt request detected RC out of range on QPRC ch.2

17 0 No PC countinvert interrupt request of QPRC ch.2
1 PC countinvertinterrupt request of QPRC ch.2

16 0 No overflow/underflow/zero index interrupt request of QPRC ch.2
1 Overflow/underflow/zero index interrupt request of QPRC ch.2

15 0 No PC&RC match interrupt request of QPRC ch.2
1 PC&RC match interrupt request of QPRC ch.2

1 0 No PC match interrupt request of QPRC ch.2
1 PC match interrupt request of QPRC ch.2
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bit13:8] QUDIINT:
bit No. bit Description
13 0 No PC match & RC match interrupt request of QPRC ch.1
1 PC match & RC match interrupt request of QPRC ch.1
» 0 No interrupt request detected RC out of range on QPRC ch.1
1 Interrupt request detected RC out of range on QPRC ch.1
1 0 No PC countinvert interrupt request of QPRC ch.1
1 PC countinvertinterrupt request of QPRC ch.1
10 0 No overflow/underflow/zero index interrupt request of QPRC ch.1
1 Overflow/underflow/zero index interrupt request of QPRC ch.1
9 0 No PC&RC match interrupt request of QPRC ch.1
1 PC&RC match interruptrequest of QPRC ch.1
8 0 No PC match interrupt request of QPRC ch.1
1 PC match interrupt request of QPRC ch.1
[bit7:2] QUDOINT:
bit No. bit Description
; 0 No PC match & RC match interrupt request of QPRC ch.0
1 PC match & RC match interrupt request of QPRC ch.0
6 0 No interrupt request detected RC out of range on QPRC ch.0
1 Interrupt request detected RC out of range on QPRC ch.0
5 0 No PC countinvert interrupt request of QPRC ch.0
1 PC countinvertinterrupt request of QPRC ch.0
4 0 No overflow/underflow/zero index interrupt request of QPRC ch.0
1 Overflow/underflow/zero index interrupt request of QPRC ch.0
0 No PC&RC match interrupt request of QPRC ch.0
3 1 PC&RC match interrupt request of QPRC ch.0
) 0 No PC match interrupt request of QPRC ch.0
1 PC match interrupt request of QPRC ch.0
bit1:0] TIMINT:
bit No. bit Description
1 0 No dual timer TIMINT2 interrupt request
1 Dual timer TIMINT2 interrupt request
0 0 No dual timer TIMINT1 interrupt request
1 Dual timer TIMINT1 interrupt request
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2.10 IRQO7/09/11/13/15/17 Batch Read Register (IRQxxMON)

The IRQO7 Batch Read Register (IRQ07MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 23.
The IRQO09 Batch Read Register IRQO9MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 25.
The IRQ11 Batch Read Register (IRQ11MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 27.
The IRQ13 Batch Read Register (IRQ13MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 29.
The IRQ15 Batch Read Register IRQ15MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 31.
The IRQ17 Batch Read Register (IRQ17MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 33.

IRQO7MON indicates the status of the reception interruptrequestof MFS ch.0 / ch.8.
IRQO9MON indicates the status of the reception interruptrequestof MFS ch.1/ ch.9.
IRQ11MON indicates the status of the reception interruptrequestof MFS ch.2 / ch.10.
IRQ13MON indicates the status of the reception interruptrequestof MFS ch.3 / ch.11.
IRQ15MON indicates the status of the receptioninterruptrequestof MFS ch.4 / ch.12.
IRQ17MON indicates the status of the reception interruptrequestof MFS ch.5/ ch.13.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved MFSINT
Attribute R R
Initial value 00000000000000 00

Register functions

[bit31:2] Reserved: Reserved bits
Areserved bitreads "0".

bit1:0] MFSINT:

bit No. bit Description
1 0 No reception interrupt request of the corresponding MFS channel (ch.8to ch.13)
1 Reception interrupt request of the corresponding MFS channel (ch.8 to ch.13)
0 0 No reception interrupt request of the corresponding MFS channel (ch.0 to ch.5)
1 Reception interrupt request of the corresponding MFS channel (ch.0to ch.5)

If the DMA transferrequestis selected by the DRQSEL register,the MFSINT bit of the corresponding MFS
channel (ch.0to ch.5) is "0".
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2.11 IRQ19/21 Batch Read Register (IRQxxMON)

The IRQ19 Batch Read Register (IRQ19MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 35.
The IRQ21 Batch Read Register (IRQ21MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 37.

IRQ19MON indicates the status of the reception interruptrequestof MFS ch.6 / ch.14, and the status of the
interruptrequestof DMAC ch.0.
IRQ21MON indicates the status of the reception interruptrequestof MFS ch.7 / ch.15, and the status ofthe
interruptrequestof DMAC ch.2.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Field Reserved DMAINT Reserved MFSINT
Attribute R R R R
Initial value 00000000000 0 00 00
Register functions
[bit31:5] Reserved: Reserved bits
Areserved bitreads "0".
bit4] DMAINT:
bit Description
1 No interrupt request of DMAC ch.0/ ch.2
Interrupt request of DMAC ch.0/ ch.2
[bit3:2] Reserved: Reserved bits
A reserved bit reads "0".
bit1:0] MFSINT:
bit No. bit Description
1 0 No reception interrupt request of the corresponding MFS channel (ch.14, ch.15)
1 Reception interrupt request of the corresponding MFS channel (ch.14, ch.15)
0 0 No reception interrupt request of the corresponding MFS channel (ch.6, ch.7)
1 Reception interrupt request of the corresponding MFS channel (ch.6, ch.7)

If the DMA transferrequestis selected by the DRQSEL register,the MFSINT bit of the corresponding MFS
channel (ch.6, ch.7) is "0".
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2.12 IRQO8/10/12/14/16/18 Batch Read Register (IRQxxMON)

The IRQO8 Batch Read Register (IRQO8MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 24.
The IRQ10 Batch Read Register IRQ10OMON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 26.
The IRQ12 Batch Read Register (IRQ12MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 28.
The IRQ14 Batch Read Register (IRQ14MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 30.
The IRQ16 Batch Read Register IRQ16MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 32.
The IRQ18 Batch Read Register (IRQ18MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 34.

IRQO8MON indicates the status of the transmission interrupt request and the status interrupt request of MFS
ch.0 andch.8.

IRQ1OMON indicates the status of the transmission interrupt request and the status interrupt request of MFS
ch.1 andch.9.

IRQ12MON indicates the status of the transmission interrupt request and the status interrupt request of MFS
ch.2 and ch.10.

IRQ14MON indicates the status of the transmission interrupt request and the status interrupt request of MFS
ch.3 andch.11.

IRQ16MON indicates the status of the transmission interrupt request and the status interrupt request of MFS
ch.4 andch.12.

IRQ18MON indicates the status of the transmission interrupt request and the status interrupt request of MFS
ch.5 andch.13.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved MFSINT
Attribute R R
Initial value 00000000000000 0000

Register functions

[bit31:4] Reserved: Reserved bits
Areserved bit reads "0".
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bit3:0] MFSINT:
bit No. bit Description
3 0 No status interrupt request of the corresponding MFS channel (ch.8to ch.13)
1 Status interrupt request of the corresponding MFS channel (ch.8to ch.13)
0 No transmission interrupt request of the corresponding MFS channel (ch.8to
2 ch.13)
Transmission interrupt request of the corresponding MFS channel (ch.8toch.13)
1 No status interrupt request of the corresponding MFS channel (ch.0 to ch.5)
Status interrupt request of the corresponding MFS channel (ch.0to ch.5)
0 No transmission interrupt request of the corresponding MFS channel (ch.0 to
0 ch.5)
1 Transmission interrupt request of the corresponding MFS channel (ch.0to ch.5)

If the DMA transferrequestis selected by the DRQSEL register,the MFSINT bit of the corresponding MFS

channel (ch.0to ch.5) is "0".
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2.13 IRQ20/22 Batch Read Register (IRQxxMON)

The IRQ20 Batch Read Register (IRQ20MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 36.
The IRQ22 Batch Read Register (IRQ22MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 38.

IRQ20MON indicates the status of the transmission interruptrequest, the status ofthe status interrupt
requestof MFS ch.6 / ch.14, and the status ofthe interrupt requestof DMAC ch.1.
IRQ22MON indicates the status of the transmission interruptrequest, the status ofthe status interrupt
requestof MFS ch.7 / ch.15, and the status ofthe interrupt requestof DMAC ch.3.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 100 9 8 7 6 5 4 3 2 1 0
Field Reserved DMAINT MFSINT
Attribute R R R
Initial value 00000000000 0 0000
Register functions
[bit31:5] Reserved: Reserved bits
Areserved bitreads "0".
bit4] DMAINT:
bit Description
1 No interruptrequest of DMAC ch.1/ch.3
Interrupt request of DMAC ch.1/ch.3
bit3:0] MFSINT:
bit No. bit Description
3 0 No status interrupt request of the corresponding MFS channel (ch.14, ch.15)
1 Status interrupt request of the corresponding MFS channel(ch.14, ch.15)
0 No transmission interrupt request of the corresponding MFS channel (ch.14,

2 ch.15)

1 Transmission interrupt request of the corresponding MFS channel (ch.14, ch.15)
1 0 No status interrupt request of the corresponding MFS channel (ch.6, ch.7)
1 Status interrupt request of the corresponding MFS channel (ch.6, ch.7)
0 0 No transmission interrupt request of the corresponding MFS channel (ch.6, ch.7)
1

Transmission interrupt request of the corresponding MFS channel (ch.6, ch.7)

If the DMA transferrequestis selected by the DRQSEL register,the MFSINT bit of the corresponding MFS
channel (ch.6, ch.7) is "0".
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2.14 IRQ23 Batch Read Register (IRQ23MON)

The IRQ23 Batch Read Register IRQ23MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 39.

IRQ23MON indicates the status of the interruptrequest of the PPG.

Register configuration
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bit 3. 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Field Reserved PPGINT
Attribute R R
Initial value 0000000 000000000
Register functions
[bit31:9] Reserved: Reserved bits
Areserved bitreads "0".
bit8:0] PPGINT:
bit No. bit Description
0 No interrupt request of PPG ch.20
8 1 Interrupt request of PPG ch.20
. 0 No interrupt request of PPG ch.18
1 Interrupt request of PPG ch.18
0 No interrupt request of PPG ch.16
6 1 Interrupt request of PPG ch.16
5 0 No interrupt request of PPG ch.12
1 Interrupt request of PPG ch.12
4 0 No interrupt request of PPG ch.10
1 Interrupt request of PPG ch.10
3 0 No interrupt request of PPG ch.8
1 Interrupt request of PPG ch.8
) 0 No interrupt request of PPG ch.4
1 Interrupt request of PPG ch.4
1 0 No interrupt request of PPG ch.2
1 Interrupt request of PPG ch.2
0 0 No interrupt request of PPG ch.0
1 Interrupt request of PPG ch.0
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2.15 IRQ24 Batch Read Register (IRQ24MON)

The IRQ24 Batch Read Register IRQ24MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 40.

IRQ24MON indicates the status of the interruptrequests ofthe RTC, watch counter, main PLL oscillation,
sub oscillation and main clock oscillation.

Register configuration

bit 31 8
Field Reserved
Attribute R
Initial value 0x000000
bit 7 6 5 4 3 2 1 0
Field Reserved RTCINT WCINT Reserved MPLLINT SOSCINT MOSCINT
Attribute R R R R R R R
Initial value 00 0 0 0 0 0 0

Register functions

[bit31:6] Reserved: Reserved bits
Areserved bitreads "0".

bit5] RTCINT:
bit Description
0 No RTC interrupt request
1 RTC interrupt request
bit4] WCINT:
bit Description
0 No w atchcounter interrupt request
1 Watch counter interrupt request
[bit3] Reserved: Reserved bit
A reserved bit reads "0".
bit2] MPLLINT:
bit Description
0 No stabilization w ait completion interrupt request for main PLL oscillation
1 Stabilization w ait completion interrupt request for main PLL oscillation

[bitl] SOSCINT:

bit Description
0 No stabilization w ait completion interrupt request for sub-clock oscillation
1 Stabilization w ait completion interrupt request for sub-clock oscillation
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bit0] MOSCINT:
bit Description
0 No stabilization w ait completion interrupt request for main clock oscillation
1 Stabilization w ait completion interrupt request for main clock oscillation
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2.16 IRQ25/26 Batch Read Register (IRQxxMON)

The IRQ25 Batch Read Register (IRQ25MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 41.
The IRQ26 Batch Read Register (IRQ26MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 42.

IRQ25MON indicates the status of the interruptrequestof /D converter unit 0.
IRQ26MON indicates the status of the interruptrequestof AD converter unit 1.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved ADCINT
Attribute R R
Initial value 00000000000 00000

Register functions

[bit31:5] Reserved: Reserved bits
Areserved bitreads "0".

bit4:0] ADCINT:
bit No. bit

Description

No range comparison result interrupt request in the corresponding A/D converter
unit

Range comparison resultinterrupt request in the corresponding A/D converter
unit

No conversion result comparison interrupt request in the corresponding A/D
converter unit

Conversion result comparison interrupt request in the corresponding A/D
converter unit

No FIFO overruninterruptrequest in the corresponding A/D converter unit

FIFO overruninterrupt request in the corresponding A/D converter unit

No scan conversion interrupt request in the corresponding A/D converter unit

Scan conversion interrupt request in the corresponding A/D converter unit

No priority conversion interrupt request in the corresponding A/D converter unit

P |O|FR,r|O|F|O

Priority conversion interrupt request in the corresponding A/D converter unit

If the DMA transferrequestis selected by the DRQSEL register, the corresponding ADCINT bit is "0".
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2.17 IRQ27 Batch Read Register (IRQ27MON)

The IRQ27 Batch Read Register (IRQ27MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 43.

IRQ27MON indicates the status of the interruptrequests of AD converter unit 2 and LCD controller.

Register configuration

bit 3. 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 122 1 10 9 8 7 6 5 4 3 2 1 0
Field Reserved LCDCINT ADCINT
Attribute R R R
Initial value 0000000000 0 00000
Register functions
[bit31:6] Reserved: Reserved bits
Areserved bitreads "0".
bit5] LCDCINT:
bit Description
0 No interrupt request for LCD controller
1 Interrupt request for LCD controller
bit4:0] ADCINT:
bit No. bit Description
No range comparison result interrupt requestin the corresponding A/D converter
0 unit 2
4 1 Range comparison resultinterrupt request in the corresponding A/D converter
unit 2
3 0 No conversion result comparison interrupt request in the A/D converter unit 2
1 Conversion result comparison interrupt request in the A/D converter unit 2
) 0 No FIFO overruninterrupt request in the A/D converter unit 2
1 FIFO overruninterruptrequest in the A/D converter unit 2
1 0 No scan conversion interrupt request in the A/D converter unit 2
1 Scan conversion interrupt request in the A/D converter unit 2
0 0 No priority conversion interrupt request in the A/D converter unit 2
1 Priority conversion interrupt request in the A/D converter unit 2

If the DMA transferrequestis selected by the DRQSEL register, the corresponding ADCINT bitis "0".

January 17, 2014, S6E1A1_MN710-00001-1v0-E 259



N

SPANSION PERIPHERAL

A\

CHAPTERT7-2: Interrupts (A)
2. Registers

MANUAL

2.18 IRQ28 Batch Read Register (IRQ28MON)

The IRQ28 Batch Read Register (IRQ28MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 44.

IRQ28MON indicates the status of the interruptrequests of MFT unitO, MFT unitl and MFT unit 2.

Register configuration

bit 3. 30 29 28 27 26 25 24 22 21 20 19 18 17 16
Field | Reserved FRT2INT
Attribute R R
Initial value 00000000000000 00
bit 15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Field FRT2INT FRTL1INT FRTOINT
Attribute R R R
Initial value 0000 000000 000000
Register functions
[bit31:18] Reserved: Reserved bits
Areserved bitreads "0".
bitl7:12] FRT2INT:
bit No. bit Description
0 No zero detection interrupt request of the free run timer ch.2 in the MFT unit 2
17
1 Zero detection interrupt request of the free runtimer ch.2 in the MFT unit 2
16 0 No zero detection interrupt request of the free runtimer ch.1 in the MFT unit 2
1 Zero detection interrupt request of the free runtimer ch.1in the MFT unit 2
15 0 No zero detection interrupt request of the free runtimer ch.0 in the MFT unit 2
1 Zero detection interrupt request of the free runtimer ch.0in the MFT unit 2
0 No peak value detection interrupt request of the free runtimer ch.2in the MFT
14 unit 2
1 Peak value detection interrupt request of the free run timer ch.2in the MFT unit 2
0 No peak value detection interrupt request of the free runtimer ch.1lin the MFT
13 unit 2
1 Peak value detection interrupt request of the free runtimer ch.1in the MFT unit 2
0 No peak value detection interrupt request of the free run timer ch.0in the MFT
12 unit 2
1 Peak value detection interrupt request of the free runtimer ch.0in the MFT unit 2
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[bit11:6] FRT1INT:
bit No. bit Description

u 0 No zero detection interrupt request of the free runtimer ch.2 in the MFT unit 1
1 Zero detection interrupt request of the free runtimer ch.2in the MFT unit 1

10 0 No zero detection interrupt request of the free runtimer ch.1 in the MFT unit 1
1 Zero detection interrupt request of the free runtimer ch.1in the MFT unit 1

9 0 No zero detection interrupt request of the free run timer ch.0 in the MFT unit 1
1 Zero detection interrupt request of the free runtimer ch.0in the MFT unit 1
0 No peak value detection interrupt request of the free runtimer ch.2 in the MFT

8 unit 1
1 Peak value detection interrupt request of the free runtimer ch.2 in the MFT unit 1

No peak value detection interrupt request of the free runtimer ch.1lin the MFT

7 0 unit 1
1 Peak value detection interrupt request of the free runtimer ch.1in the MFT unit 1
0 No peak value detection interrupt request of the free runtimer ch.0in the MFT

6 unit 1
1 Peak value detection interrupt request of the free run timer ch.0in the MFT unit 1

bit5:0] FRTOINT:
bit No. bit Description

5 0 No zero detection interrupt request of the free run timer ch.2 in the MFT unit O
1 Zero detection interrupt request of the free runtimer ch.2in the MFT unit O

4 0 No zero detection interrupt request of the free runtimer ch.1 in the MFT unit O
1 Zero detection interrupt request of the free runtimer ch.1in the MFT unit O

3 0 No zero detection interrupt request of the free run timer ch.0 in the MFT unit O
1 Zero detection interrupt request of the free runtimer ch.0in the MFT unit O
0 No peak value detection interrupt request of the free run timer ch.2in the MFT

2 unit 0
1 Peak value detection interrupt request of the free runtimer ch.2 in the MFT unit O
0 No peak value detection interrupt request of the free runtimer ch.1in the MFT

1 unit 0
1 Peak value detection interrupt request of the free runtimer ch.1in the MFT unit O
0 No peak value detection interrupt request of the free runtimer ch.0in the MFT

0 unit 0
1 Peak value detection interrupt request of the free runtimer ch.0in the MFT unit O
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2.19 IRQ29 Batch Read Register (IRQ29MON)

The IRQ29 Batch Read Register IRQ29MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 45.

IRQ29MON indicates the status of the interruptrequests of MFT unitO, MFT unitl and MFT unit 2.

Register configuration

bit 3. 30 29 28 27 26 25 24 23 22 21 20 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 1 10 9 8 7 6 5 2 1 0
Field Reserved ICU2INT ICULINT ICUOINT
Attribute R R R R
Initial value 0000 0000 0000 0000
Register functions
[bit31:12] Reserved: Reserved bits
Areserved bitreads "0".
bit11:8] ICU2INT:
bit No. bit Description
0 No interrupt request of the input capture ch.3in the MFT unit 2
= 1 Interrupt request of the input capture ch.3in the MFT unit 2
10 0 No interrupt request of the input capture ch.2in the MFT unit 2
1 Interrupt request of the input capture ch.2in the MFT unit 2
9 0 No interrupt request of the input capture ch.1in the MFT unit 2
1 Interrupt request of the input capture ch.1in the MFT unit 2
8 0 No interrupt request of the input capture ch.0in the MFT unit 2
1 Interrupt request of the input capture ch.0in the MFT unit 2
bit7:4] ICULINT:
bit No. bit Description
. 0 No interrupt request of the input capture ch.3in the MFT unit 1
1 Interrupt request of the input capture ch.3in the MFT unit 1
6 0 No interrupt request of the input capture ch.2in the MFT unit 1
1 Interrupt request of the input capture ch.2in the MFT unit 1
0 No interrupt request of the input capture ch.1in the MFT unit 1
> 1 Interrupt request of the input capture ch.1in the MFT unit 1
4 0 No interrupt request of the input capture ch.0in the MFT unit 1
1 Interrupt request of the input capture ch.0in the MFT unit 1
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bit3:0] ICUOINT:
bit No. bit Description
3 0 No interrupt request of the input capture ch.3in the MFT unit O
1 Interrupt request of the input capture ch.3in the MFT unit O
) 0 No interrupt request of the input capture ch.2in the MFT unit O
1 Interrupt request of the input capture ch.2in the MFT unit O
1 0 No interrupt request of the input capture ch.1in the MFT unit O
1 Interrupt request of the input capture ch.1in the MFT unit O
0 0 No interrupt request of the input capture ch.0in the MFT unit O
1 Interrupt request of the input capture ch.0in the MFT unit O
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2.20 IRQ30 Batch Read Register (IRQ30MON)

The IRQ30 Batch Read Register IRQ30MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 46.

IRQ30MON indicates the status of the interruptrequests of MFT unitO, MFT unitl and MFT unit 2.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved OCU2INT
Attribute R R
Initial value 00000000000000 00
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field OCU2INT OCULINT OCUOINT
Attribute R R R
Initial value 0000 000000 000000

Register functions

[bit31:18] Reserved: Reserved bits
Areserved bitreads "0".

bit17:12] OCU2INT:

bit No. bit Description

0 No interrupt request of the output compare ch.5in the MFT unit 2

17 1 Interrupt request of the output compare ch.5in the MFT unit 2

16 0 No interrupt request of the output compare ch.4 in the MFT unit 2
1 Interrupt request of the output compare ch.4in the MFT unit 2

15 0 No interrupt request of the output compare ch.3in the MFT unit 2
1 Interrupt request of the output compare ch.3in the MFT unit 2

1 0 No interrupt request of the output compare ch.2in the MFT unit 2
1 Interrupt request of the output compare ch.2in the MFT unit 2

13 0 No interrupt request of the output compare ch.1in the MFT unit 2
1 Interrupt request of the output compare ch.1in the MFT unit 2

1 0 No interrupt request of the output compare ch.0 in the MFT unit 2
1 Interrupt request of the output compare ch.0 in the MFT unit 2
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bit11:6] OCULINT:
bit No. bit Description
0 No interrupt request of the output compare ch.5in the MFT unit 1
1 1 Interrupt request of the output compare ch.5in the MFT unit 1
0 No interrupt request of the output compare ch.4in the MFT unit 1
10 1 Interrupt request of the output compare ch.4in the MFT unit 1
0 No interrupt request of the output compare ch.3in the MFT unit 1
’ 1 Interrupt request of the output compare ch.3in the MFT unit 1
0 No interrupt request of the output compare ch.2in the MFT unit 1
8 1 Interrupt request of the output compare ch.2in the MFT unit 1
0 No interrupt request of the output compare ch.1in the MFT unit 1
! 1 Interrupt request of the output compare ch.1in the MFT unit 1
0 No interrupt request of the output compare ch.0in the MFT unit 1
6 1 Interrupt request of the output compare ch.0in the MFT unit 1
bit5:0] OCUOINT:
bit No. bit Description
0 No interrupt request of the output compare ch.5in the MFT unit O
> 1 Interrupt request of the output compare ch.5in the MFT unit O
4 0 No interrupt request of the output compare ch.4 in the MFT unit O
1 Interrupt request of the output compare ch.4in the MFT unit O
3 0 No interrupt request of the output compare ch.3in the MFT unit O
1 Interrupt request of the output compare ch.3in the MFT unit O
’ 0 No interrupt request of the output compare ch.2in the MFT unit O
1 Interrupt request of the output compare ch.2in the MFT unit O
1 0 No interrupt request of the output compare ch.1in the MFT unit O
1 Interrupt request of the output compare ch.1in the MFT unit O
0 0 No interrupt request of the output compare ch.0in the MFT unit O
1 Interrupt request of the output compare ch.0 in the MFT unit O
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2.21 IRQ31 Batch Read Register (IRQ31MON)

The IRQ31 Batch Read Register IRQ31MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 47.

IRQ31MON indicates the status of the interruptrequests ofthe Flash memoryand base timer.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved | FLASHINT Reserved

Attribute R R R
Initial value 0000 0 00000000000

bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field BTINT

Attribute R
Initial value 0x0000

Register functions

[bit31:28] Reserved: Reserved bits
Areserved bitreads "0".

bit27] FLASHINT:

bit Description
0 No RDY, HANG interrupt request for flash memory
1 RDY, HANG interrupt request for flash memory

[bit26:16] Reserved: Reserved bits
A reserved bit reads "0".
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bit15:0] BTINT:
bit No. bit Description

15 0 No IRQ1 interrupt request on the base timer ch.7
1 IRQ1 interruptrequest on the base timer ch.7
0 No IRQO interrupt request on the base timer ch.7

14 1 IRQO interrupt request on the base timer ch.7

13 0 No IRQL1 interrupt request on the base timer ch.6
1 IRQ1 interruptrequest on the base timer ch.6

» 0 No IRQO interrupt request on the base timer ch.6
1 IRQO interrupt request on the base timer ch.6

1 0 No IRQL1 interrupt request on the base timer ch.5
1 IRQ1 interruptrequest on the base timer ch.5
0 No IRQO interrupt request on the base timer ch.5

10 1 IRQO interrupt request on the base timer ch.5

9 0 No IRQL1 interrupt request on the base timer ch.4
1 IRQ1 interrupt request on the base timer ch.4

8 0 No IRQO interrupt request on the base timer ch.4
1 IRQO interrupt request on the base timer ch.4

; 0 No IRQ1 interrupt request on the base timer ch.3
1 IRQ1 interruptrequeston the base timer ch.3

6 0 No IRQO interrupt request on the base timer ch.3
1 IRQO interrupt request on the base timer ch.3

5 0 No IRQ1 interrupt request on the base timer ch.2
1 IRQ1 interruptrequest on the base timer ch.2

4 0 No IRQO interrupt request on the base timer ch.2
1 IRQO interrupt request on the base timer ch.2

3 0 No IRQL1 interrupt request on the base timer ch.1
1 IRQ1 interruptrequest on the base timer ch.1

) 0 No IRQO interrupt request on the base timer ch.1
1 IRQO interrupt request on the base timer ch.1

1 0 No IRQL1 interrupt request on the base timer ch.0
1 IRQ1 interruptrequest on the base timer ch.0

0 0 No IRQO interrupt request on the base timer ch.0
1 IRQO interrupt request on the base timer ch.0

If the DMA transferrequestis selected by the DRQSEL register, the corresponding BTINT bitis "0".

As showninthe Table 2-1, base timerinterruptfactors IRQO and IRQ1 differ depending on the base timer

functionto be used.

Table 2-1 Interrupt factors for each function of the base timer

Function

Interrupt Factor IRQO

Interrupt Factor IRQ1

16-bit PWM timer

Underflow detection/
duty match detection

Timer start trigger detection

16-bit PPG timer

Underflow detection

Timer start trigger detection

16/32-bit reload timer

Underflow detection

Timer start trigger detection

16/32-bit PWC timer

Overflow detection

Measurement finished detection
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3. Usage Precautions

Be careful with the following points when using the interruptcontroller.

B The interrupt requestsignals from each of the peripheral resources are notified by level. When exiting from
interruptprocessing, always clearthe interruptrequest.

B The NMIX pin is allocated shared with a general-purpose port. The initial value after resetis released is
configured as a general-purpose port,and the NMI inputis masked. In orderto use the NMI, enable NMI
by configuring the port setting. See the chapter of "External Interrupt and NMI Control Unit" for details.

B See the chapters for each of the macros for the correlation between the specific event detection registers
and interrupt enable registers in each peripheral resource.
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1. Exception and Interrupt Factor Vectors
2. Registers

3. Usage Precautions

CODE: 9AFIRQC_B-E01.0
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1. Exceptionand Interrupt Factor Vectors

This section shows a vector table of the exceptions and interrupts inputto the NVIC.
Table 1-1 Exception and interrupt factor vectors

Vector IRQ ) Vector
Exception and Interrupt Factor
No. No. Offset
0 - Stack pointer initial value 0x00
1 - Reset 0x04
2 - Non-Maskable Interrupt (NMI) / Hardw are Watchdog Timer 0x08
3 - Hard Fault 0x0C
4 - Memory Management 0x10
5 - Bus Fault 0x14
6 - Usage Fault 0x18
0x1C -
7-10 - Reserved 0x2B
11 - SVCall (Supervisor Call) 0x2C
12 - Debug Monitor 0x30
13 - Reserved 0x34
14 - PendSV 0x38
15 - SysTick 0x3C
16 0 Anomalous Frequency Detection by Clock Supervisor (FCS) 0x40
17 1 Softw are Watchdog Timer 0x44
18 2 Low Voltage Detector (LVD) 0x48
19 3 Interrupt source selected inthe INTSELO bits in the RCINTSELO Register 0x4C
20 4 Interrupt source selected inthe INTSEL1 bits in the RCINTSELO Register 0x50
21 5 Interrupt source selectedin the INTSEL2 bits in the RCINTSELO Register 0x54
22 6 Interrupt source selected inthe INTSEL3 bits in the RCINTSELO Register 0x58
23 7 Interrupt source selected in the INTSELO bits in the RCINTSEL1 Register 0x5C
24 8 Interrupt source selectedinthe INTSEL1 bits in the RCINTSEL1 Register 0x60
25 9 Interrupt source selected inthe INTSEL2 bits in the RCINTSEL1 Register 0x64
26 10 Interrupt source selected in the INTSEL3 bits in the RCINTSEL1 Register 0x68
7 1 MFT unit 0 Wave Form Generator / DTIF(Motor Emergency Stop) / Reception Interrupt OX6C
Request, Transmission Interrupt Request and Status Interrupt Request of MFS ch.8
28 12 External Pin Interrupt Request ch.0to ch.7 0x70
29 13 External Pin Interrupt Request ch.8to ch.31 0x74
30 14 Dual Timer / Quad Counter (QPRC) ch.0 0x78
31 15 Reception Interrupt Request, Transmission Interrupt Request and Status Interrupt Request of MFS 0XTC
ch.0
Reception Interrupt Request, Transmission Interrupt Request and Status Interrupt Request of MFS
32 16 chi 0x80
Reception Interrupt Request, Transmission Interrupt Request and Status Interrupt Request of MFS
33 17 0x84
ch.2
34 18 Reception Interrupt Request, Transmission Interrupt Request and Status Interrupt Request of MFS 0x88
ch.3
35 19 Reception Interrupt Request of MFSch.4 0x8C
36 20 Transmission Interrupt Request and Status Interrupt Request of MFSch.4 0x90
37 21 Reception Interrupt Request of MFSch.5 0x94
38 22 T ransmission Interrupt Request and Status Interrupt Request of MFSch.5 0x98
39 23 PPGch.0/2/4/8/10/12/16/18/20 0x9C
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Vector IRQ ) Vector
Exception and Interrupt Factor
No. No. Offset
External Main OSC/ External Sub OSC /Main PLL/
40 24 O0xAQ

Watch Counter/Real Time Counter

A/D Converter unit 0 / Reception Interrupt Request, Transmission Interrupt Request and Status

41 25 O0xA4
Interrupt Request of MFSch.9

42 2 A/D Converter unit 1 / Reception Interrupt Request, Transmission Interrupt Request and Status OXAS
Interrupt Request of MFSch.10

A/D Converter unit2 / LCD Controller/ Reception Interrupt Request, Transmission Interrupt

43 27 OxAC
Request and Status Interrupt Request of MFSch.11

44 28 MFT unit O, unit1, unit 2 Free-run Timer 0xBO

45 29 MFT unit 0, unit1, unit 2 Input Capture 0xB4

46 30 MFT unit 0, unit 1, unit 2 Output Compare/ DMAC ch.0toch.7 0xB8

a7 31 Base Timer ch.0 to ch.7/Flash RDY interrupt/ Flash HANG interrupt 0xBC

The priorities ofthe exceptions for vectors No. 4 to No. 15 can be configured using the System Handler
Priority Registers (address OXEOO0OED18,0xEOOOED1C, 0XEO00ED?20) builtinto the NVIC. The priorities of
the peripheralinterrupts for vectors No. 16 and after can be configured using the IRQ Priority Registers
(address OXEOOOE400 to OXEOOOE42C) builtinto the NVIC.

The sources ofthe interrupts for vectors No. 2 and No. 16 to No. 47 can be checked using the batch read
register. See "Chapter 5: Nested Vectored Interrupt Controller"in the "Cortex-MO+ Technical Reference
Manual" for details on the other exceptions and interrupts.

Furthermore, for the interrupts of vectors No. 2 and No. 16 to No. 47, the sources that are batch read may be

a signal thatmultiple interruptfactors are logical OR’ed within each of the peripheral macros. See the
descriptions of each of the peripheral resource interrupts for details.
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2. Registers

This section describes the DMA transfer requestselection register and the interruptrequestbatch read
registers.

List of DMA transfer request selection register and interrupt request batch read registers
Table 2-1 List of DMA transfer request selection register and interrupt request batch read registers

Abbreviation Register Name Reference
DRQSEL DMA Request Selection Register 2.1
EXC02MON EXCO02 Batch Read Register 2.2
IRQOOMON IRQO0 Batch Read Register 2.3
IRQO1IMON IRQO1 Batch Read Register 2.4
IRQO2MON IRQ02 Batch Read Register 25
IRQO3MON IRQ0O3 Batch Read Register
IRQO4MON IRQO4 Batch Read Register
IRQO5MON IRQO5 Batch Read Register
IRQO6MON IRQ06 Batch Read Register 26
IRQO7MON IRQO7 Batch Read Register
IRQO8MON IRQ08 Batch Read Register
IRQO9MON IRQO9 Batch Read Register
IRQ1LOMON IRQ10 Batch Read Register
IRQ11IMON IRQ11 Batch Read Register 2.7
IRQ12MON IRQ12 Batch Read Register 2.8
IRQ13MON IRQ13 Batch Read Register 2.9
IRQ14MON IRQ14 Batch Read Register 2.10
IRQ15MON IRQ15 Batch Read Register
IRQ16MON IRQ16 Batch Read Register o1
IRQ17MON IRQ17 Batch Read Register
IRQ18MON IRQ18 Batch Read Register
IRQ19MON IRQ19 Batch Read Register 2.12
IRQ20MON IRQ20 Batch Read Register 2.13
IRQ21MON IRQ21 Batch Read Register 2.12
IRQ22MON IRQ22 Batch Read Register 2.13
IRQ23MON IRQ23 Batch Read Register 2.14
IRQ24MON IRQ24 Batch Read Register 2.15
IRQ25MON IRQ25 Batch Read Register 216
IRQ26MON IRQ26 Batch Read Register
IRQ27MON IRQ27 Batch Read Register 2.17
IRQ28MON IRQ28 Batch Read Register 218
IRQ29MON IRQ29 Batch Read Register
IRQ30MON IRQ30 Batch Read Register 2.19
IRQ31MON IRQ31 Batch Read Register 2.20
IRQCMODE Interrupt Factor Vector Relocate Setting Register 221
RCINTSELO Interrupt Factor Selection Register 0 2.22
RCINTSEL1 Interrupt Factor Selection Register 1 2.23

See "Chapter5: Nested Vectored Interrupt Controller"in the "Cortex-M0+ Technical Reference Manual" for
details on the registers inthe NVIC.
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2.1 DMA Request Selection Register (DRQSEL)

The DMA Request Selection Register (DRQSEL) selects whether interruptsignals that can start DMA
transfers are outputas interrupt requests to the CPU or output as transfer requests to the DMAC.

Register configuration

bit 31 543 210
Field DRQSEL[31:5] Reserved
Attribute RW R
Initial value 000000000000000000000000000 00000

Register functions

bit31:0] DRQSEL :

A\

bit No. bit Description
3 0 | The interruptsignal of the externalinterrupt ch.3is output as an interrupt request to the CPU.
1 | The interrupt signal of the externalinterrupt ch.3 is output as a transfer request to the DMAC.
30 0 | The interruptsignal of the externalinterrupt ch.2 is output as an interrupt request to the CPU.
1 | The interruptsignal of the externalinterrupt ch.2 is output as a transfer request to the DMAC.
29 0 | The interruptsignal of the externalinterrupt ch.l is output as an interrupt request to the CPU.
1 | The interrupt signal of the externalinterrupt ch.1 is outputas a transfer request to the DMAC.
o8 0 | The interruptsignal of the externalinterrupt ch.0 is output as an interrupt request to the CPU.
1 | The interruptsignal of the externalinterrupt ch.0 is output as a transfer request to the DMAC.
7 0 | The transmission interrupt signal of the MFS ch.7 is output as an interrupt request to the CPU.
1 | The transmission interrupt signal of the MFS ch.7 is output as a transfer request to the DMAC.
0 | The receptioninterrupt signal of the MFS ch.7 is output as an interrupt request to the CPU.
26 1 | The receptioninterrupt signal of the MFS ch.7 is output as a transfer request to the DMAC.
0 | The transmission interrupt signal of the MFS ch.6 is output as an interrupt request to the CPU.
25 1 | The transmission interrupt signal of the MFS ch.6is output as a transfer requestto the DMAC.
” 0 | The receptioninterrupt signal of the MFS ch.6is output as an interrupt request to the CPU.
1 | The receptioninterrupt signal of the MFS ch.6is output as a transfer request to the DMAC.
- 0 | The transmission interrupt signal of the MFS ch.5is output as an interrupt request to the CPU.
1 | The transmission interrupt signal of the MFS ch.5is output as a transfer request to the DMAC.
0 | The receptioninterrupt signal of the MFS ch.5is output as an interrupt request to the CPU.
22 1 | The receptioninterrupt signal of the MFS ch.5is output as a transfer request to the DMAC.
” 0 | The transmission interrupt signal of the MFS ch.4 is output as an interrupt request to the CPU.
1 | The transmission interrupt signal of the MFS ch.4is output as a transfer request to the DMAC.
20 0 | The receptioninterrupt signal of the MFS ch.4is output as an interrupt request to the CPU.
1 | The receptioninterrupt signal of the MFS ch.4is output as a transfer requestto the DMAC.
19 0 | The transmissioninterrupt signal of the MFS ch.3is output as an interrupt request to the CPU.
1 | The transmissioninterrupt signal of the MFS ch.3is output as a transfer request to the DMAC.
18 0 | The receptioninterrupt signal of the MFS ch.3is output as an interrupt request to the CPU.
1 | The receptioninterrupt signal of the MFS ch.3is output as a transfer request to the DMAC.
17 0 | The transmission interrupt signal of the MFS ch.2is output as an interrupt request to the CPU.
1 | The transmission interruptsignal of the MFS ch.2is output as a transfer request to the DMAC.
16 0 | The receptioninterrupt signal of the MFS ch.2is output as an interrupt request to the CPU.
1 | The receptioninterrupt signal of the MFS ch.2is output as a transfer request to the DMAC.
15 0 | The transmission interrupt signal of the MFS ch.1is output as an interrupt request to the CPU.
1 | The transmission interrupt signal of the MFS ch.1is output as a transfer requestto the DMAC.
1 0 | The receptioninterrupt signal of the MFS ch.1is output as an interrupt request to the CPU.
1 | The receptioninterrupt signal of the MFS ch.1is output as a transfer request to the DMAC.
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bit No. bit Description
13 0 | The transmission interrupt signal of the MFS ch.0is output as an interrupt request to the CPU.
1 | The transmission interruptsignal of the MFS ch.0is output as a transfer request to the DMAC.
1 0 | The receptioninterrupt signal of the MFS ch.0is output as an interrupt request to the CPU.
1 | The receptioninterrupt signal of the MFS ch.Ois output as a transfer request to the DMAC.
0 | The IRQO interrupt signal of the base timer ch.6 is output as an interrupt request to the CPU.
n 1 The IRQO interrupt signal of the base timer ch.6 is output as a transfer request to the DMAC
(including extension).
0 | The IRQO interrupt signal of the base timer ch.4 is output as an interrupt request to the CPU.
10 1 The IRQO interrupt signal of the base timer ch.4is output as a transfer request to the DMAC
(including extension).
9 0 | The IRQO interrupt signal of the base timer ch.2is output as an interrupt request to the CPU.
1 | The IRQO interrupt signal of the base timer ch.2is output as a transfer request to the DMAC.
8 0 | The IRQO interruptsignal of the base timer ch.Ois output as an interrupt request to the CPU.
1 | The IRQO interruptsignal of the base timer ch.0is output as a transfer request to the DMAC.
The scan conversion interrupt signal of the A/Dconverter unit 2 is output as an interrupt request to
. 0 the CPU.
1 The scan conversion interrupt signal of the A/Dconverter unit 2 is output as a transfer request to
the DMAC.
0 The scan conversion interrupt signal of the A/Dconverter unit 1 is output as an interrupt request to
the CPU.
6 1 The scan conversion interrupt signal of the A/Dconverter unit 1 is output as a transfer request to
the DMAC.
0 The scan conversion interrupt signal of the A/Dconverter unit O is output as an interrupt request to
5 the CPU.
1 The scan conversion interrupt signal of the A/Dconverter unit O is output as a transfer requestto
the DMAC.

MFS: Multifunction serial interface

[bit4:0] Reserved: Reserved bits
Areserved bitreads "0".

Notes:

— Ifinterruptsignalis selected as a transfer request to DMAC, the read bitvalue of the appropriate
interruptrequest batch read register IRQxxMON, xx = 00 to 31) becomes “0”regardless ofthe
interruptoccurrence.

—  When changing the DRQSEL settings, clear the interruptrequestsignals from appropriate
peripherals b efore making the change.

—  DMA transfers cannotbe started from hardware for interruptsignals not specified in the DRQSEL
settings.
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2.2 EXC02 Batch Read Register (EXC02MON)
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The EXCO02 Batch Read Register (EXC02MON) can batch-read the interrupt requests allocated to interrupt

factor vector No. 2.

EXCO02MON indicates the status of the interruptrequests ofthe hardware watchdog timerand NMIX

external pin.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Field Reserved HWINT NMI
Attribute R R R
Initial value 00000000000000 0 0
Register functions
[bit31:2] Reserved: Reserved bits
Areserved bitreads "0".
bitl] HWINT:
bit Description
0 No hardw are watchdog timer interrupt request
1 Hardw are watchdog timer interrupt request
bit0] NMI:
bit Description
0 No NMIX external pin interrupt request
1 NMIX external pin interrupt request
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2.3 IRQO0 Batch Read Register (IRQOOMON)

The IRQO0 Batch Read Register (IRQO0OMON) can batch-read the interruptrequestallocated to interrupt
factor vector No. 16.

IRQOOMON indicates the status of the interruptrequestof anomalous frequencydetection by the CSV.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved FCSINT
Attribute R R
Initial value 000000000000000 0

Register functions

[bit31:1] Reserved: Reserved bits
Areserved bitreads "0".

bit0] FCSINT:
bit Description
0 No anomalous frequency detection by CSV interrupt request
1 Anomalous frequency detection by CSV interrupt request
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2.4 IRQO1 Batch Read Register (IRQO1IMON)

The IRQO1 Batch Read Register (IRQO1MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 17.

IRQO1MON indicates the status of the interruptrequestof the software watchdog timer.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved SWWDTINT
Attribute R R
Initial value 000000000000000 0

Register functions

[bit31:1] Reserved: Reserved bits
Areserved bit reads "0".

bit0] SWWDTINT:

bit Description
0 No software watchdog timer interrupt request
1 Softw are watchdog timer interrupt request
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2.5 IRQO02 Batch Read Register (IRQ0O2MON)

The IRQO02 Batch Read Register (IRQ02MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 18.

IRQO2MON indicates the status of the interruptrequestof low voltage detection (LVD).

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved LVDINT
Attribute R R
Initial value 000000000000000 0

Register functions

[bit31:1] Reserved: Reserved bits
Areserved bitreads "0".

bit0] LVDINT:
bit Description
0 No low voltage detection (LVD) interrupt request
1 Low voltage detection (LVD) interrupt request
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2.6 IRQO3 to IRQ10 Batch Read Register (IRQO3MON to IRQ10MON)

The IRQO03 Batch Read Register IRQ03MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 19.
The IRQ04 Batch Read Register IRQ04MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 20.
The IRQO5 Batch Read Register IRQO5MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 21.
The IRQO06 Batch Read Register IRQO6MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 22.
The IRQO7 Batch Read Register (IRQ07MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 23.
The IRQO08 Batch Read Register IRQ0O8MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 24.
The IRQO09 Batch Read Register IRQ0O9MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 25.
The IRQ10 Batch Read Register IRQ10MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 26.

IRQO3MON indicates the status of the interruptrequestselected in the INTSELO bits in the RCINTSELO
Register.
IRQO04MON indicates the status of the interruptrequestselected inthe INTSEL 1 bits in the RCINTSELO
Register.
IRQO5MON indicates the status of the interruptrequestselected in the INTSEL2 bits in the RCINTSELO
Register.
IRQO6MON indicates the status of the interruptrequestselected in the INTSELS3 bits in the RCINTSELO
Register.
IRQO7MON indicates the status of the interruptrequestselected in the INTSELO bits in the RCINTSEL1
Register.
IRQO8MON indicates the status of the interruptrequestselected in the INTSEL1 bits in the RCINTSEL1
Register.
IRQO9MON indicates the status of the interruptrequestselected in the INTSEL2 bits in the RCINTSEL1
Register.
IRQ1O0MON indicates the status of the interruptrequestselected in the INTSELS3 bits in the RCINTSEL1
Register.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved RCINT
Attribute R R
Initial value 00000000000000 0

Register functions

[bit31:1] Reserved: Reserved bits
Areserved bitreads "0".
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bit0] RCINT:
bit Description
0 No interrupt request selected w ith relevant RCINTSELO:INTSELX/RCINTS EL1: INTSELx
1 Interrupt request selected w ith relevant RCINTSELO:NTSELX/RCINTSEL1: INTSELx*

*:1f the base timeris selected as the interruptfactor, this bitis setto "1" by either one of the interrupt factors
IRQO and IRQ1.
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The IRQ11 Batch Read Register (IRQ11MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 27.

IRQ11MON indicates the status of the interruptrequests of MFT unit 0 and MFS ch.8.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved MFSINT WAVEINT
Attribute R R R
Initial value 000000000 000 0000
Register functions
[bit31:7] Reserved: Reserved bits
Areserved bitreads "0".
bit6:4] MFSINT:
bit No. bit Description
6 0 No status interrupt request of the corresponding MFS channel
1 Status interrupt request of the corresponding MFS channel
5 0 No transmission interrupt request of the corresponding MFS channel
1 Transmission interrupt request of the corresponding MFS channel
4 0 No reception interrupt request of the corresponding MFS channel
1 Reception interrupt request of the corresponding MFS channel

bit3:0] WAVEINT:

bit No. bit Description
3 0 No interrupt request of WFG timer 54 in the corresponding MFT unit
1 Interrupt request of WFG timer 54 in the corresponding MFT unit
5 0 No interrupt request of WFG timer 32 in the corresponding MFT unit
1 Interrupt request of WFG timer 32 in the corresponding MFT unit
1 0 No interrupt request of WFG timer 10 in the corresponding MFT unit
1 Interrupt request of WFG timer 10 in the corresponding MFT unit
0 No interrupt request of DTIF (Motor emergency stop) in the corresponding MFT
0 unit
1 Interrupt request of DTIF (Motor emergency stop) in the corresponding MFT unit
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2.8 IRQ12 Batch Read Register (IRQ12MON)

The IRQ12 Batch Read Register (IRQ12MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 28.

IRQ12MON indicates the status of the interruptrequests ofexternal interruptch.0 to ch.7.

Register configuration

bit 3. 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved EXTINT
Attribute R R
Initial value 0x00 0x00
Register functions
[bit31:8] Reserved: Reserved bits
Areserved bit reads "0".
bit7:0] EXTINT:
bit No. bit Description
0 No interrupt request of externalinterruptch.7
! 1 Interrupt request of externalinterruptch.7
0 No interrupt request of externalinterruptch.6
6 1 Interrupt request of externalinterrupt ch.6
0 No interrupt request of externalinterruptch.5
> 1 Interrupt request of externalinterrupt ch.5
4 0 No interrupt request of externalinterrupt ch.4
1 Interrupt request of externalinterruptch.4
0 No interrupt request of externalinterruptch.3
3 1 Interrupt request of externalinterrupt ch.3
) 0 No interrupt request of externalinterruptch.2
1 Interrupt request of externalinterrupt ch.2
1 0 No interrupt request of externalinterruptch.1
1 Interrupt request of externalinterruptch.1
0 0 No interrupt request of externalinterruptch.0
1 Interrupt request of externalinterrupt ch.0

If the DMA transferrequestis selected by the DRQSEL register, a corresponding bitin the EXTINT bits

becomes "0".
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IRQ13 Batch Read Register (IRQ13MON)
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The IRQ13 Batch Read Register (IRQ13MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 29.

IRQ13MON indicates the status of the interruptrequests ofexternal interruptch.8 to ch.31.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved EXTINT
Attribute R R
Initial value 0x00 0x00
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field EXTINT
Attribute R
Initial value 0x0000

Register functions

[bit31:24] Reserved: Reserved bits

A reserved bit reads "0".

bit23:0] EXTINT:

bit No. bit Description
0 No interrupt request of externalinterruptch.31

23 1 Interrupt request of externalinterrupt ch.31
0 No interrupt request of externalinterrupt ch.30

22 1 Interrupt request of externalinterrupt ch.30
0 No interrupt request of externalinterruptch.29

21 1 Interrupt request of externalinterrupt ch.29
0 No interrupt request of externalinterruptch.28

20 1 Interrupt request of externalinterrupt ch.28
19 0 No interrupt request of externalinterruptch.27

1 Interrupt request of externalinterrupt ch.27
0 No interrupt request of externalinterruptch.26

18 1 Interrupt request of externalinterrupt ch.26
0 No interrupt request of externalinterrupt ch.25

17 1 Interrupt request of externalinterrupt ch.25
0 No interrupt request of externalinterruptch.24

16 1 Interrupt request of externalinterrupt ch.24
0 No interrupt request of externalinterruptch.23

15 1 Interrupt request of externalinterrupt ch.23
0 No interrupt request of externalinterrupt ch.22

14 1 Interrupt request of externalinterrupt ch.22
13 0 No interrupt request of externalinterruptch.21

1 Interrupt request of externalinterruptch.21
1 0 No interrupt request of external interrupt ch.20

1 Interrupt request of externalinterrupt ch.20
1 0 No interrupt request of externalinterruptch.19

1 Interrupt request of externalinterruptch.19
10 0 No interrupt request of externalinterruptch.18

1 Interrupt request of externalinterrupt ch.18
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bit No. bit Description
0 No interrupt request of externalinterruptch.17
’ 1 Interrupt request of externalinterruptch.17
0 No interrupt request of externalinterruptch.16
8 1 Interrupt request of externalinterrupt ch.16
. 0 No interrupt request of externalinterruptch.15
1 Interrupt request of externalinterruptch.15
0 No interrupt request of externalinterruptch.14
6 1 Interrupt request of externalinterruptch.14
5 0 No interrupt request of externalinterrupt ch.13
1 Interrupt request of externalinterruptch.13
4 0 No interrupt request of externalinterruptch.12
1 Interrupt request of externalinterruptch.12
3 0 No interrupt request of externalinterruptch.11
1 Interrupt request of externalinterrupt ch.11
) 0 No interrupt request of externalinterrupt ch.10
1 Interrupt request of externalinterruptch.10
1 0 No interrupt request of externalinterruptch.9
1 Interrupt request of externalinterrupt ch.9
0 0 No interrupt request of externalinterrupt ch.8
1 Interrupt request of externalinterruptch.8
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The IRQ14 Batch Read Register (IRQ14MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 30.

IRQ14MON indicates the status of the interruptrequests ofdual timerand QPRC.

Register configuration

N

SPANSION®

A\

bit 3. 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Field Reserved QUDINT TIMINT
Attribute R R R
Initial value 0x00 000000 00
Register functions
[bit31:8] Reserved: Reserved bits
Areserved bitreads "0".
bit7:2] QUDINT:
bit No. bit Description
. 0 No PC match & RC match interrupt request of QPRC ch.0
1 PC match & RC match interrupt request of QPRC ch.0
6 0 No interrupt request detected RC out of range on QPRC ch.0
1 Interrupt request detected RC out of range on QPRC ch.0
0 No PC countinvert interrupt request of QPRC ch.0
> 1 PC countinvertinterrupt request of QPRC ch.0
4 0 No overflow/underflow/zero index interrupt request of QPRC ch.0
1 Overflow/underflow/zero index interrupt request of QPRC ch.0
3 0 No PC&RC match interrupt request of QPRC ch.0
1 PC&RC match interrupt request of QPRC ch.0
) 0 No PC match interrupt request of QPRC ch.0
1 PC match interrupt request of QPRC ch.0
bit1:0] TIMINT:
bit No. bit Description
1 0 No dual timer TIMINT2 interrupt request
1 Dual timer TIMINT2 interrupt request
0 0 No dual timer TIMINT1 interrupt request
1 Dual timer TIMINT1 interrupt request
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2.11 IRQ15 to IRQ18 Batch Read Register (IRQ15MON to IRQ18MON)

The IRQ15 Batch Read Register (IRQ15MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 31

The IRQ16 Batch Read Register (IRQ16MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 32.

The IRQ17 Batch Read Register (IRQ17MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 33.

The IRQ18 Batch Read Register (IRQ18MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 34.

IRQ15MON indicates the status of the reception interruptrequest, transmission interruptrequestand status

requestof MFS ch.0.

IRQ16MON indicates the status of the reception interruptrequest, transmission interruptrequestand status

requestof MFS ch.1.

IRQ17MON indicates the status of the reception interruptrequest, transmission interruptrequestand status

requestof MFS ch.2.

IRQ18MON indicates the status of the reception interruptrequest, transmission interruptrequestand status

requestof MFS ch.3.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved MFSINT
Attribute R R
Initial value 0000000000000 000

Register functions

[bit31:3] Reserved: Reserved bits

A reserved bit reads "0".

bit2:0] MFSINT:

bit No. bit Description
: 0 No status interrupt request of the corresponding MFS channel
1 Status interrupt request of the corresponding MFS channel
1 0 No transmission interrupt request of the corresponding MFS channel
1 Transmission interrupt request of the corresponding MFS channel
0 0 No reception interrupt request of the corresponding MFS channel
1 Reception interrupt request of the corresponding MFS channel

If the DMA transferrequestis selected by the DRQSEL register,the MFSINT bit of the corresponding MFS

channelis "0".
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2.12 IRQ19/21 Batch Read Register (IRQxxMON)

The IRQ19 Batch Read Register (IRQ19MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 35.

The IRQ21 Batch Read Register (IRQ21MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 37.

IRQ19MON indicates the status of the receptioninterruptrequestof MFS ch.4.
IRQ21MON indicates the status of the receptioninterruptrequestof MFS ch.5.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved MFSINT
Attribute R R
Initial value 000000000000000 0

Register functions

[bit31:1] Reserved: Reserved bits
A reserved bitreads "0".

bit0] MFSINT:
bit No. bit Description
0 0 No reception interrupt request of the corresponding MFS channel
1 Reception interrupt request of the corresponding MFS channel

If the DMA transferrequestis selected by the DRQSEL register,the MFSINT bit of the corresponding MFS
channelis "0".
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2.13 IRQ20/22 Batch Read Register (IRQxxMON)

The IRQ20 Batch Read Register (IRQ20MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 36.

The IRQ22 Batch Read Register (IRQ22MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 38.

IRQ20MON indicates the status of the transmission interruptrequestand the status ofthe status interrupt

requestof MFS ch.4.

IRQ22MON indicates the status of the transmission interruptrequestand the status ofthe status interrupt

requestof MFS ch.5.

Register configuration

bit 3. 30 29 28 2t 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved MFSINT
Attribute R R
Initial value 00000000000000 00

Register functions

[bit31:2] Reserved: Reserved bits

Areserved bitreads "0".

bit1:0] MFSINT:

bit No. bit Description
1 0 No status interrupt request of the corresponding MFS channel
1 Status interrupt request of the corresponding MFS channel
0 0 No transmission interrupt request of the corresponding MFS channel
1 Transmission interrupt request of the corresponding MFS channel

If the DMA transferrequestis selected by the DRQSEL register,the MFSINT bit of the corresponding MFS

channelis "0".
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2.14 IRQ23 Batch Read Register (IRQ23MON)

The IRQ23 Batch Read Register IRQ23MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 39.

IRQ23MON indicates the status of the interruptrequest of the PPG.

Register configuration

SPANSION®

A\

bit 3. 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Field Reserved PPGINT
Attribute R R
Initial value 0000000 000000000
Register functions
[bit31:9] Reserved: Reserved bits
Areserved bitreads "0".
bit8:0] PPGINT:
bit No. bit Description
0 No interrupt request of PPG ch.20
8 1 Interrupt request of PPG ch.20
. 0 No interrupt request of PPG ch.18
1 Interrupt request of PPG ch.18
0 No interrupt request of PPG ch.16
6 1 Interrupt request of PPG ch.16
5 0 No interrupt request of PPG ch.12
1 Interrupt request of PPG ch.12
4 0 No interrupt request of PPG ch.10
1 Interrupt request of PPG ch.10
3 0 No interrupt request of PPG ch.8
1 Interrupt request of PPG ch.8
) 0 No interrupt request of PPG ch.4
1 Interrupt request of PPG ch.4
1 0 No interrupt request of PPG ch.2
1 Interrupt request of PPG ch.2
0 0 No interrupt request of PPG ch.0
1 Interrupt request of PPG ch.0
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2.15 IRQ24 Batch Read Register (IRQ24MON)

The IRQ24 Batch Read Register IRQ24MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 40.

5. IRQ24MON indicates the status of the interruptrequests ofthe RTC, watch counter, main PLL
oscillation, sub oscillation and main clock oscillation.

Register configuration

bit 31 8
Field | Reserved
Attribute R
Initial value 0x000000
bit 7 6 5 4 3 2 1 0
Field Reserved RTCINT WCINT Reserved MPLLINT SOSCINT MOSCINT
Attribute R R R R R R R
Initial value 00 0 0 0 0 0 0

Register functions

[bit31:6] Reserved: Reserved bits
Areserved bitreads "0".

bit5] RTCINT:
bit Description
0 No RTC interrupt request
1 RTC interrupt request

bit4] WCINT:
bit Description
0 No w atchcounter interrupt request
1 Watch counter interrupt request

[bit3] Reserved: Reserved bit
A reserved bit reads "0".

bit2] MPLLINT:

bit Description
0 No stabilization w ait completion interrupt request for main PLL oscillation
1 Stabilization w ait completion interrupt request for main PLL oscillation
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bitl] SOSCINT:
bit Description
0 No stabilization w ait completion interrupt request for sub-clock oscillation
1 Stabilization w ait completion interrupt request for sub-clock oscillation
bit0] MOSCINT:
bit Description
0 No stabilization w ait completion interrupt request for main clock oscillation
1 Stabilization w ait completion interrupt request for main clock oscillation
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2.16 IRQ25/26 Batch Read Register (IRQxxMON)

The IRQ25 Batch Read Register (IRQ25MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 41.

The IRQ26 Batch Read Register (IRQ26MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 42.

IRQ25MON indicates the status of the interruptrequests of /D converter unit 0 and MFS ch.9.
IRQ26MON indicates the status of the interruptrequestof AD converter unit 1 and MFS ch.10.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved MFSINT ADCINT
Attribute R R R
Initial value 0x00 000 00000
Register functions
[bit31:8] Reserved: Reserved bits
A reserved bit reads "0".
bit7:5] MFSINT:
bit No. bit Description
. 0 No status interrupt request of the corresponding MFS channel
1 Status interrupt request of the corresponding MFS channel
6 0 No transmission interrupt request of the corresponding MFS channel
1 Transmission interrupt request of the corresponding MFS channel
5 0 No reception interrupt request of the corresponding MFS channel
1 Reception interrupt request of the corresponding MFS channel
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bit4:0] ADCINT:
bit No. bit Description
0 No range comparison result interrupt request in the corresponding A/Dconverter
unit
4 1 Range comparison resultinterrupt request in the corresponding A/D converter
unit
0 No conversion result comparison interrupt request in the corresponding A/D
converter unit
3 1 Conversion result comparison interrupt request in the corresponding A/D
converter unit
) 0 No FIFO overruninterrupt request in the corresponding A/D converter unit
1 FIFO overruninterrupt request in the corresponding A/D converter unit
1 0 No scan conversion interrupt request in the corresponding A/D converter unit
1 Scan conversion interrupt request in the corresponding A/D converter unit
0 0 No priority conversion interrupt request in the corresponding A/D converter unit
1 Priority conversion interrupt request in the corresponding A/D converter unit

If the DMA transferrequestis selected by the DRQSEL register, the corresponding ADCINT bit is "0".

January 17, 2014, S6E1A1_MN710-00001-1v0-E

293



N

SPANSION-

PERIPHERAL

CHAPTER7-3: Interrupts (B)
2. Registers

MANUAL

A\

2.17 IRQ27 Batch Read Register (IRQ27MON)

The IRQ27 Batch Read Register (IRQ27MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 43.

IRQ27MON indicates the status of the interruptrequests of AD converter unit 2, LCD controller and MFS

ch.11.

Register configuration

bit 31T 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved MFSINT LCDCINT ADCINT
Attribute R R R R
Initial value 0000000 000 0 00000
Register functions
[bit31:9] Reserved: Reserved bits
Areserved bitreads "0".
bit8:6] MFSINT:
bit No. bit Description
8 0 No status interrupt request of MFS ch.11
1 Status interrupt request of the corresponding MFS ch.11
; 0 No transmission interrupt request of the corresponding MFS ch.11
1 Transmission interrupt request of the corresponding MFS ch.11
6 0 No reception interrupt request of the corresponding MFS ch.11
1 Reception interrupt request of the corresponding MFS ch.11

bit5] LCDCINT:

bit

Description

0

No interrupt request for LCD controller

1

Interrupt request for LCD controller
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bit4:0] ADCINT:
bit No. bit Description
0 No range comparison result interrupt request in the corresponding A/D converter
unit 2
4 1 Range comparison resultinterrupt request in the corresponding A/D converter
unit 2
3 0 No conversion result comparison interrupt request in the A/D converter unit 2
1 Conversion result comparison interrupt request in the A/D converter unit 2
) 0 No FIFO overruninterrupt request in the A/D converter unit 2
1 FIFO overruninterrupt requestin the A/Dconverter unit 2
1 0 No scan conversion interrupt request in the A/D converter unit 2
1 Scan conversion interrupt request in the A/D converter unit 2
0 No priority conversion interrupt request in the A/D converter unit 2
0 1 Priority conversion interrupt request in the A/D converter unit 2

If the DMA transferrequestis selected by the DRQSEL register, the corresponding ADCINT bit is "0".
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2.18 IRQ28/29 Batch Read Register (IRQxxMON)

The IRQ28 Batch Read Register (IRQ28MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 44.

The IRQ29 Batch Read Register (IRQ29MON) can batch-read the interruptrequests allocated to interrupt

factor vector No. 45.

IRQ28MON indicates the status of the interruptrequestof MFT unitO.
IRQ29MON indicates the status of the interruptrequestof MFT unit1.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute R
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field OCUINT ICUINT FRTINT
Attribute R R R
Initial value 000000 0000 000000

Register functions

[bit31:16] Reserved: Reserved bits

A reserved bit reads "0".

bit15:10] OCUINT:

bit No. bit Description

15 0 No interrupt request of the output compare ch.5in the corresponding MFT unit
1 Interrupt request of the output compare ch.5in the corresponding MFT unit

" 0 No interrupt request of the output compare ch.4 in the corresponding MFT unit
1 Interrupt request of the output compare ch.4 in the corresponding MFT unit

- 0 No interrupt request of the output compare ch.3in the corresponding MFT unit
1 Interrupt request of the output compare ch.3in the corresponding MFT unit

» 0 No interrupt request of the output compare ch.2 in the corresponding MFT unit
1 Interrupt request of the output compare ch.2 in the corresponding MFT unit

1 0 No interrupt request of the output compare ch.1in the corresponding MFT unit
1 Interrupt request of the output compare ch.1in the corresponding MFT unit

10 0 No interrupt request of the output compare ch.0 in the corresponding MFT unit
1 Interrupt request of the output compare ch.0 in the corresponding MFT unit

bit9:6] ICUINT:
bit No. bit Description

9 0 No interrupt request of the input capture ch.3 in the corresponding MFT unit
1 Interrupt request of the input capture ch.3 in the corresponding MFT unit

8 0 No interrupt request of the input capture ch.2 in the corresponding MFT unit
1 Interrupt request of the input capture ch.2in the corresponding MFT unit

. 0 No interrupt request of the input capture ch.1in the corresponding MFT unit
1 Interrupt request of the input capture ch.1 in the corresponding MFT unit

6 0 No interrupt request of the input capture ch.0 in the corresponding MFT unit
1 Interrupt request of the input capture ch.0in the corresponding MFT unit
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[bit5:0] FRTINT:
bit No. bit Description
0 No zero detection interrupt request of the free run timer ch.2 in the corresponding
MFT unit
> 1 Zero detection interrupt request of the free runtimer ch.2 in the corresponding
MFT unit
0 No zero detection interrupt request of the free run timer ch.1 in the corresponding
MFT unit
4 1 Zero detection interrupt request of the free runtimer ch.1in the corresponding
MFT unit
0 No zero detection interrupt request of the free run timer ch.0 in the corresponding
MFT unit
3 1 Zero detection interrupt request of the free runtimer ch.0 in the corresponding
MFT unit
0 No peak value detection interrupt request of the free runtimer ch.2in the
) corresponding MFT unit
1 Peak value detection interrupt request of the free runtimer ch.2in the
corresponding MFT unit
0 No peak value detection interrupt request of the free runtimer ch.1in the
1 corresponding MFT unit
1 Peak value detection interrupt request of the free runtimer ch.1in the
corresponding MFT unit
0 No peak value detection interrupt request of the free runtimer ch.0in the
0 corresponding MFT unit
1 Peak value detection interrupt request of the free runtimer ch.0in the
corresponding MFT unit
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2.19 IRQ30 Batch Read Register (IRQ30MON)

The IRQ30 Batch Read Register IRQ30MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 46.

IRQ30MON indicates the status of the interruptrequests of MFT unit2 and DMAC ch.0 to ch.7.

Register configuration

bit 3. 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved DMAINT
Attribute R R
Initial value 0x00 0x00
bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Field OCUINT ICUINT FRTINT
Attribute R R R
Initial value 000000 0000 000000
Register functions
[bit31:24] Reserved: Reserved bits
Areserved bitreads "0".
bit23:16] DMAINT:
bit No. bit Description
0 No interrupt request of DMA controller ch.7
23 1 Interrupt request of DMA controller ch.7
- 0 No interrupt request of DMA controller ch.6
1 Interrupt request of DMA controller ch.6
0 No interrupt request of DMA controller ch.5
21 1 Interrupt request of DMA controller ch.5
20 0 No interrupt request of DMA controller ch.4
1 Interrupt request of DMA controller ch.4
19 0 No interrupt request of DMA controller ch.3
1 Interrupt request of DMA controller ch.3
18 0 No interrupt request of DMA controller ch.2
1 Interrupt request of DMA controller ch.2
17 0 No interrupt request of DMA controller ch.1
1 Interrupt request of DMA controller ch.1
16 0 No interrupt request of DMA controller ch.0
1 Interrupt request of DMA controller ch.0
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bit15:10] OCUINT:
bit No. bit Description

15 0 No interrupt request of the output compare ch.5in the corresponding MFT unit
1 Interrupt request of the output compare ch.5in the corresponding MFT unit

" 0 No interrupt request of the output compare ch.4in the corresponding MFT unit
1 Interrupt request of the output compare ch.4 in the corresponding MFT unit

13 0 No interrupt request of the output compare ch.3in the corresponding MFT unit
1 Interrupt request of the output compare ch.3in the corresponding MFT unit

» 0 No interrupt request of the output compare ch.2 in the corresponding MFT unit
1 Interrupt request of the output compare ch.2 in the corresponding MFT unit

1 0 No interrupt request of the output compare ch.1in the corresponding MFT unit
1 Interrupt request of the output compare ch.1in the corresponding MFT unit

10 0 No interrupt request of the output compare ch.0 in the corresponding MFT unit
1 Interrupt request of the output compare ch.0 in the corresponding MFT unit

bit9:6] ICUINT:
bit No. bit Description

9 0 No interrupt request of the input capture ch.3 in the corresponding MFT unit
1 Interrupt request of the input capture ch.3 in the corresponding MFT unit

8 0 No interrupt request of the input capture ch.2 in the corresponding MFT unit
1 Interrupt request of the input capture ch.2in the corresponding MFT unit

. 0 No interrupt request of the input capture ch.1in the corresponding MFT unit
1 Interrupt request of the input capture ch.1in the corresponding MFT unit

6 0 No interrupt request of the input capture ch.0 in the corresponding MFT unit
1 Interrupt request of the input capture ch.0in the corresponding MFT unit
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bit5:0] FRTINT:
bit No. bit Description
0 No zero detection interrupt request of the free run timer ch.2 in the corresponding
MFT unit
> 1 Zero detection interrupt request of the free runtimer ch.2 in the corresponding
MFT unit
0 No zero detection interrupt request of the free run timer ch.1 in the corresponding
MFT unit
4 1 Zero detection interrupt request of the free runtimer ch.1in the corresponding
MFT unit
0 No zero detection interrupt request of the free run timer ch.0 in the corresponding
MFT unit
3 1 Zero detection interrupt request of the free runtimer ch.0 in the corresponding
MFT unit
0 No peak value detection interrupt request of the free runtimer ch.2in the
) corresponding MFT unit
1 Peak value detection interrupt request of the free runtimer ch.2in the
corresponding MFT unit
0 No peak value detection interrupt request of the free runtimer ch.1in the
1 corresponding MFT unit
1 Peak value detection interrupt request of the free runtimer ch.1in the
corresponding MFT unit
0 No peak value detection interrupt request of the free runtimer ch.0in the
0 corresponding MFT unit
1 Peak value detection interrupt request of the free runtimer ch.0in the

corresponding MFT unit
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2.20 IRQ31 Batch Read Register (IRQ31MON)

The IRQ31 Batch Read Register IRQ31MON) can batch-read the interruptrequests allocated to interrupt
factor vector No. 47.

IRQ31MON indicates the status of the interruptrequests ofthe Flash memoryand base timer.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved | FLASHINT Reserved

Attribute R R R
Initial value 0000 0 00000000000

bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field BTINT

Attribute R
Initial value 0x0000

Register functions

[bit31:28] Reserved: Reserved bits
Areserved bitreads "0".

bit27] FLASHINT:

bit Description
0 No RDY, HANG interrupt request for flash memory
1 RDY, HANG interrupt request for flash memory

[bit26:16] Reserved: Reserved bits
A reserved bit reads "0".
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bit15:0] BTINT:
bit No. bit Description
15 0 No IRQL1 interrupt request on the base timer ch.7
1 IRQ1 interruptrequeston the base timer ch.7
0 No IRQO interrupt request on the base timer ch.7
14 1 IRQO interruptrequest on the base timer ch.7
13 0 No IRQ1 interrupt request on the base timer ch.6
1 IRQ1 interruptrequest on the base timer ch.6
» 0 No IRQO interrupt request on the base timer ch.6
1 IRQO interrupt request on the base timer ch.6
1 0 No IRQL1 interrupt request on the base timer ch.5
1 IRQ1 interruptrequest on the base timer ch.5
10 0 No IRQO interrupt request on the base timer ch.5
1 IRQO interrupt request on the base timer ch.5
9 0 No IRQL1 interrupt request on the base timer ch.4
1 IRQ1 interruptrequest onthe base timer ch.4
8 0 No IRQO interrupt request on the base timer ch.4
1 IRQO interrupt request on the base timer ch.4
. 0 No IRQL1 interrupt request on the base timer ch.3
1 IRQ1 interruptrequest on the base timer ch.3
6 0 No IRQO interrupt request on the base timer ch.3
1 IRQO interrupt request on the base timer ch.3
5 0 No IRQL1 interrupt request on the base timer ch.2
1 IRQ1 interruptrequeston the base timer ch.2
4 0 No IRQO interrupt request on the base timer ch.2
1 IRQO interrupt request on the base timer ch.2
3 0 No IRQL1 interrupt request on the base timer ch.1
1 IRQ1 interruptrequeston the base timer ch.1
) 0 No IRQO interrupt request on the base timer ch.1
1 IRQO interrupt request on the base timer ch.1
1 0 No IRQ1 interrupt request on the base timer ch.0
1 IRQ1 interrupt request on the base timer ch.0
0 No IRQO interrupt request on the base timer ch.0
0 1 IRQO interrupt request on the base timer ch.0
If the DMA transferrequestis selected by the DRQSEL register, the corresponding BTINT bitis "0".
As showninthe Table 2-1, base timerinterruptfactors IRQO0 and IRQ1 differ depending on the base timer
function to be used.
Table 2-1 Interrupt factors for each function of the base timer
Function Interrupt Factor IRQO Interrupt Factor IRQ1
16-bit PWM timer Underflow detectign/ Timer start trigger detection
duty match detection
16-bit PPG timer Underflow detection Timer start trigger detection
16/32-bit reload timer Underflow detection Timer start trigger detection
16/32-bit PWC timer Overflow detection Measurement finished detection
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2.21 Interrupt Factor Vector Relocate Setting Register (IRQCMODE)

The Interrupt Factor Vector Relocate Setting Register IRQCMODE) selects whether the interruptfactor
vectors are assigned according to Table 1-1in chapter "Interrupts (A)" or to Table 1-1in this chapter.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field Reserved
Attribute RW
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved | IRQCMODE |
Attribute RIW RW
Initial value 000000000000000 0

Register functions

[bit31:1] Reserved: Reserved bits
Areserved bitreads "0".

bit0] IRQCMODE:

bit Description
0 Assigns the interrupt factor vector according to Table 1-1 in chapter "Interrupts (A)".
1 Assigns the interrupt factor vector according to Table 1-1 in this chapter.
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2.22 Interrupt Factor Selection Register 0 (RCINTSELO)

The Interrupt Factor Selection Register 0 (RCINTSELO) selects the interruptfactors for the interrupt vectors

No. 19 to No. 22. This registeris valid when the IRQQCMODE:IRQCMODE bitis "1".

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field INTSEL3 INTSEL2
Attribute RW RIW
Initial value 0x00 0x00
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field INTSEL1 INTSELO
Attribute RIW RIW
Initial value 0x00 0x00

Register functions

[bit31:24] INTSELSI:
These bits select* the interruptfactor for the interrupt vector No. 22.

[bit23:16] INTSELZ2:
These bits select* the interruptfactor for the interrupt vector No. 21.

[bit15:8] INTSEL1:
These bits select* the interruptfactor for the interrupt vector No. 20.

[bit7:0] INTSELO:
These bits select* the interruptfactor for the interrupt vector No. 19.

*: See Table 2-1 for details of selection interruptfactors

Notes:

—  The interruptfactors selected by RCINTSELO are masked with IRQ11 to IRQ31. (The usable bitsin

IRQ11MON to IRQ31MON Registers are also masked.)

—  Ensurethat allinterruptfactors selected in the INTSELO to INTSEL7 bits are differentwhen

selecting interruptfactors.
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The Interrupt Factor Selection Register 1 (RCINTSEL1) selects the interruptfactors for the interrupt vectors
No. 23 to No. 26. This registeris valid when the IRQQCMODE:IRQCMODE bitis "1".

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field INTSEL7 INTSEL6
Attribute RW RIW
Initial value 0x00 0x00
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field INTSEL5 INTSEL4
Attribute RIW RIW
Initial value 0x00 0x00

Register functions

[bit31:24] INTSEL7Y:

These bits select* the interruptfactor for the interrupt vector No. 26.

[bit23:16] INTSELG:

These bits select* the interruptfactor for the interrupt vector No. 25.

[bit15:8] INTSELS:

These bits select* the interruptfactor for the interrupt vector No. 24.

[bit7:0] INTSELA4:

These bits select* the interruptfactor for the interrupt vector No. 23.

*: See Table 2-1 for details of selection interruptfactors

Notes:

—  The interruptfactors selected by RCINTSELO are masked with IRQ11 to IRQ31. (The usable bitsin

IRQ11MON to IRQ31MON Registers are also masked.)

—  Ensurethat allinterruptfactors selected in the INTSELO to INTSEL7 bits are differentwhen

selecting interruptfactors.
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Table 2-1 Interrupt factor selection
Setting of RCINTSELx:INTSELx Interrupt factor
0x00 No interrupt factor is selected.
0x01 External interruptch.0
0x02 External interruptch.1
0x03 External interruptch.2
0x04 External interruptch.3
0x05 External interruptch.4
0x06 External interruptch.5
0x07 External interruptch.6
0x08 External interruptch.7
0x09 External interruptch.8
0x0A External interruptch.9
0x0B External interruptch.10
0x0C External interruptch.11
0x0D IRQO/IRQ1 of base timer ch.0
Ox0E IRQO/IRQ1 of basetimer ch.1
OxOF IRQO/IRQ1 of basetimer ch.2
0x10 IRQO/IRQ1 of base timer ch.3
0x11 IRQO/IRQ1 of base timer ch.4
0x12 IRQO/IRQ1 of basetimer ch.5
0x13 IRQO/IRQ1 of basetimer ch.6
0x14 IRQO/IRQL of base timer ch.7
0x15 Reception interrupt of MFS ch.0
0x16 Reception interrupt of MFS ch.1
0x17 Reception interrupt of MFS ch.2
0x18 Reception interrupt of MFS ch.3
0x19 Zero detection interrupt of MFT unit O free-runtimer ch.0
Ox1A Zero detection interrupt of MFT unit 1 free-run timer ch.0
0x1B Zero detection interrupt of MFT unit 2 free-run timer ch.0
0x1C DMAC ch.0
0x1D DMAC ch.1
Ox1E DMAC ch.2
Ox1F DMAC ch.3
0x20 Reception interrupt of MFS ch.8
0x21 Reception interrupt of MFS ch.9
0x22 Reception interrupt of MFS ch.10
0x23 Reception interrupt of MFS ch.11
0x24 Reception interrupt of MFS ch.12
0x25 Reception interrupt of MFS ch.13
0x26 Reception interrupt of MFS ch.14
0x27 Reception interrupt of MFS ch.15
0x28 Transmission/Status Interrupt of MFS ch.8
0x29 Transmission/Status Interrupt of MFS ch.9
0x2A Transmission/Status Interrupt of MFS ch.10
0x2B Transmission/Status Interrupt of MFS ch.11
0x2C Transmission/Status Interrupt of MFS ch.12
0x2D Transmission/Status Interrupt of MFS ch.13
0x2E Transmission/Status Interrupt of MFS ch.14
0x2F Transmission/Status Interrupt of MFS ch.15
0x30 to OxFF Reserved
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3. Usage Precautions

Be careful with the following points when using the interruptcontroller.

— The interruptrequestsignals from each of the peripheral resources are notified by level. When exiting
from interrupt processing, always clear the interruptrequest.

— The NMIX pin is allocated shared with a general-purpose port. The initial value after resetis released
is configured as a general-purpose port,and the NMI input is masked. In orderto use the NMI, enable
NMI by configuring the port setting. See the chapter of "External Interrupt and NMI Control Unit" for
details.

— See the chapters for each of the macros for the correlation between the specific event detection
registers and interruptenable registersin each peripheral resource.
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3. Operations and Setting Procedure Examples

4. Registers
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1. Overview

The external interruptand NMI control sections have the following features.

B Has upto 32 external interruptinputpins and one NMI inputpin mounted.
B Possibletoselectthe "H" level, "L" level, rising edge, or falling edge to detect an external interrupt.
B Possible to use an external interrupt inputor NMI inputto return from standby mode.

2. Block Diagram

The following shows the block diagram ofthe external interruptand NMI control sections.

Figure 2-1 Block diagram of external interrupt and NMI control sections
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3. Operations and Setting Procedure Examples

This section explains operations and setting procedure examples.

3.1 Operations of external interrupt control section
3.2 Operations of NMI control section
3.3 Returning from timer or stop mode
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3.1 Operations of external interrupt control section

This section shows the operations ofthe external interrupt control section.

Overview of operations in external interrupt control section
The external interrupt control section outputs an external interruptreque stto the interruptcontrollerin the
following procedure.

1. The signalinputto pin INTxx detects the edge or level specified in the External Interrupt Level Register
(ELVR). The edge or level to be detected can be selected from the following four types:
"H" level, "L" level, rising edge, falling edge

2. The detected interruptinputis held in the interrupt factor F/F.
It is read with the External Interrupt Factor Register (EIRR).
The held interruptfactor is cleared with the External Interrupt Factor Clear Register (EICL).

3. If an external interruptis enabled with the External Interrupt Enable Register (ENIR), an external interrupt
request (INTIRQxX) is output to the interrupt controller.

Setting procedure
Execute the following steps to configure external interruptsetting.

1. Disable anexternal interruptwith the External Interrupt Enable Register (ENIR).

2. Specify the detection condition (effective edge or level) with the External Interrupt Factor Level Register
(ELVR).

3. Readthe External Interrupt Factor Level Register (ELVR).

Clearthe external interrupt factor with the External Interrupt Factor Clear Register (EICL).
5. Enable the external interruptwith the External Interrupt Enable Register (ENIR).

e

Fgure 3-1 External interrupt setting procedure

Starts setting.

Disables an external interrupt.
(ENIR)

v

Specifies the detection condition.
(ELVR)

v

Checks the detection condition.
(ELVR)

v

Clears an interrupt factor.
(EICL)

v

Enables ans external interrupt.
(ENIR)

Completes setting.
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Canceling an external interrupt request

When the external interruptdetection condition is setto the "H" or "L" level, aninterrupt factor is held in the
External Interrupt Factor Register (EIRR) even if an external interrupt requestinput (INTxx) is canceled.
Therefore, an external interrupt request (INTIRQxX) remains outputto the interrupt controller.

Execute the following steps to cancel an external interruptrequest.

1. Readthe External Interrupt Factor Register (EIRR), and checkthe interrupt factor.

2. Write "0" to the corresponding bitin the External Interrupt Factor Clear Register (EICL) to clear it.
3. Readthe External Interrupt Factor Register (EIRR), and check that the interruptfactor is cleared.

Fgure 3-2 Clearing an interrupt factor

Inputs an interruptiest.lm When "H" level detection is specified
INTxxX

/Canceled when "0" is written to EICL.

Outputs an interrupt request. I I
INTIRQxx

Hgure 3-3 Canceling an external interrupt request

( Starts clearing. )

Checks an interrupt factor.
(EIRR)

v

Clears an interrupt factor.
(EICL)

v

Checks that an interrupt is
cleared. (EIRR)

v

(Completes cIearing.)
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3.2 Operations of NMI control section

This section shows the operations ofthe NMI control section.

Overview of NMI control section

The NMI control section outputs an NMI interruptrequest (NMIIRQ) to the CPU if the edge or level is
detected from the signalinputto the NMI inputpin (NMIX).

The following edge orlevel is detected.

— Normalmode : Falling edge
— Stop mode : "L" level

Canceling an NMI request
To cancel an NMI request, clear the requestregisterinthe same wayas for an external interrupt request.
Execute the following steps to cancel an NMI interrupt request.

1. Readthe NMI Factor Register (NMIRR), and check the interruptfactor.

2. Write "0" to the corresponding bitinthe NMI Factor Clear Register (NMICL) to clear it.
3. Readthe NMI Factor Register (NMIRR), and check that the interrupt factor is cleared.

Fgure 3-4 Canceling an NMI request

Starts clearing.

Checks an interrupt factor.
(NMIRR)

\

Clears an interrupt factor.
(NMICL)

v

Checks that an interrupt is
cleared. (NMIRR)

Completes clearing.
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3.3 Returning from timer or stop mode

This section shows areturn from the timer or stop mode.

Overview

An external interruptand NMI requests can be used to return from timer or stop mode.

In timer or stop mode, the signal firstinput to pin INTxx or NMIXis input asynchronously, and the device can
return from timer or stop mode.

Setting before changing to stop mode
To use an external interrupt request, in the External Interrupt Enable Register (ENIR), specify the pin used to
return from stop mode and also specifythe effective detection level before changingto stop mode.

— Pin usedtoreturn from stop mode. . Interrupt requestoutputenable (ENIR = 1)
— Pin notusedtoreturn from stop mode. : Interrupt requestoutputdisable (ENIR = 0)

To use an NMI request,only the "L" level is detected, and no register setting is required.

Returning from stop mode

For external interrupt request, if the pre-specified effective level is detected in the pin used to return from
stop mode, the device returns from stop mode.

For NMI request, ifthe "L" level is detected in stop mode, the device returns from stop mode.
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Notes on returning from stop mode
Any other external interruptrequests cannotbe recognized until the oscillation stabilization waittime lapses

after stop mode was released.

(For INTO1 in Figure 3-5, any external interrupt requests cannotbe recognized.)
Therefore, to input an external interrupt after stop mode was released, input an external interrupt signal after
the oscillation stabilization waittime lapsed.

Fgure 3-5 Returning from stop mode
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4. Registers
This section provides alistof registers.

Register list
The following shows a listof registers in the external interruptand NMI control sections.

Table 4-1 Registers in external interrupt and NMI control sections

Abbreviation Register name Reference
ENIR External Interrupt Enable Register 4.1
ERR External Interrupt Factor Register 4.2
EICL External Interrupt Factor Clear Register 4.3
ELVR External Interrupt Factor Level Register 4.4
ELVR1 External Interrupt Factor Level Register 1 4.5
NMIRR Non Maskable Interrupt Factor Register 4.6
NMICL Non Maskable Interrupt Factor Clear Register 4.7

January 17, 2014, S6E1A1_MN710-00001-1v0-E 317



CHAPTERS: External Interrupt and NMI Control Sections

/\ 4. Registers
SPANSION-® PERIPHERAL MANUAL
A
4.1 External Interrupt Enable Register (ENIR)
The ENIR registeris used to control masking an external interruptrequestoutput.
4.1.1 Register configuration
bit 31 16
Field | EN[31:16]
Attribute R/W
Initial 0x0000
value
bit 15 0
Field EN[15:0]
Attribute R/W
Initial
0x0000
value
4.1.2 Register functions

[bit31:0] EN31 to ENO: External interrupt enable bits
EN31to ENO bits correspond to pins INT31 to INTOO.
It is not possible to setthe bit corresponding to a pin that is not defined in the product specifications.

bit Description
0 Disables the output of an externalinterrupt request of INTx pin corresponding to the relevant bit.
1 Enables the output of an externalinterruptrequest of INTx pin corresponding to the relevant bit.

This function enables the interruptrequestoutput corresponding to the bit thatis setto "1" in this register,
and outputs a requestto the interruptcontroller. The pin corresponding to the bit thatis setto "0" holds an
interruptfactor, but outputs no requestto the interruptcontroller.

318

S6E1A1_MN710-00001-1v0-E January 17,2014



CHAPTERS: External Interrupt and NMI Control Sections

4. Registers /\
PERIPHERAL MANUAL SPANSION"
A N
4.2 External Interrupt Factor Register (EIRR)
The EIRR registerindicates thatan external interrupt requestis detected.
4.2.1 Register configuration
bit 31 16
Field | ER[31:16]
Attribute R
Initial OXXXXX
value
bit 15 0
Field ER[15:0]
Attribute R
Initial
OXXXXX
value
4.2.2 Register functions

[bit31:0] ER31 to ERO: External interrupt request detection bits
ER31to ERO bits correspond to pins INT31 to INTOO.
The bit corresponding to a pin that is not defined in the productspecifications is indefinite.

bit Function
0 Detects no externalinterrupt request of INTx pin corresponding to the relevant bit.
1 Detects an external interrupt request of INTx pin corresponding to the relevant bit.
Writing No effect on operation

Notes:

—  When level detectionis set with ELVR and while valid level is inputfrom INTxx pin, clearing
applicable bit (write "0") with the External Interrupt Factor Clear register (EICL) will reset "1" to
applicable bitin the External Interrupt Factor Register (EIRR).

— Astheinitial values of GPIO are set to general purpose ports, applicable bitin the External Interrupt
Factor Register (EIRR) maybe setto "1". After setthe GPIO to external interruptpin, clear the
External Interrupt Factor Register (EIRR).
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4.3 External Interrupt Factor Clear Register (EICL)
The EICL registeris usedto clearthe held interruptfactor.
4.3.1 Register configuration
bit 31 16
Field | ECL[31:16]
Attribute
Initial OXFEEE
value
bit 15 0
Field ECL[15:0]
Attribute
Initial
OXFFFF
value
4.3.2 Register functions

[bit31:0] ECL[31:0]: External interrupt factor clear bits

ECL[31:0] bits correspond to pins INT31 to INTOO.

It is not possible to write "0" to the bit corresponding to a pin that is not defined inthe product specifications.

bit

Function

When "0" is w ritten

Clears an externalinterrupt factor of INTx pin corresponding to the relevant bit.

When "1" is w ritten

No effecton operation

Reading

Alw ays reads"1".
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4.4 External Interrupt Factor Level Register (ELVR)

The ELVR is usedto selectthe level or edge of the signal detected as an external interruptrequest.

4.4.1 Register configuration

bit 31 16
Field | LB15 | LAL5 | LB14 | LAL4 | LB13 | LAL3 | LB12 | LAL2 | LB1L | LALL | LB10 | LAL0 | LB | LA9 | LB8 | LAS |
Attribute RW RW RW RW RW RW RIW RIW RW RW RW RW RW RW RW RW
Iniial 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
value

bit 15 0

Feld | 1B7 | A7 | 1B6 | LA | 1B5 | a5 | 1Ba [ Ltaa | 1B3 | a3 | B2 | A2 | 1B1 | a1 ] 1BO | LAO |
Atribue RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Initial

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
value

4.4.2 Register functions

[bit31:0] LA15 to LAO or LB15 to LBO: External interrupt request detection level selection
bits

LA15 to LAO or LB15 to LBO bits correspond to pins INT15to INTOO on a 2-bit (LAand LB) basis.

It is not possible to setthe bit corresponding to a pin that is not defined in the product specifications.

If the edge or level selected with this bit is detected, it is recognized as an external interruptrequest.

LBx LAX Description
0 0 Detects the "L" level.
0 1 Detects the "H" level.
1 0 Detects the rising edge.
1 1 Detects the falling edge.
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4.5 External Interrupt Factor Level Register 1 (ELVR1)

The ELVR is usedto selectthe level or edge of the signal detected as an external interruptrequest.

45.1 Register configuration
bit 31 16
Field | LB31 | LA31 | LB30 | LA30 | LB29 | LA29 | LB28 | LA28 | LB27 | LA27 | LB26 | LA26 | LB25 | LA25 | LB24 | LA24 |
Attribute RW RW RW RW RW RW RIW RIW RW RW RW RW RW RW RW RW
Initial
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
value
bit 15 0
Field | LB23 | LA23 | LB22 | LA22 | LB21 | LA21 | LB20 | LA20 | LB19 | LA19 | LB18 | LA18 | LB17 | LAL7 | LB16 | LAL6 |
Attribute RW RIW RIW RIW RIW RIW RIW RIW RIW RW RW RIW RIW RW RW RW
Initial
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
value
45.2 Register functions

[bit31:0] LA31 to LA16 or LB31 to LB16: External interrupt request detection level

selection bits

LA31to LA16 or LB31to LB16 bits correspondto pins INT31to INT16 on a 2-bit (LAand LB) basis.
It is prohibited to set the bit corresponding to a pin that is not defined in the productspecifications.
If the edge or level selected with this bit is detected, it is recognized as an external interruptrequest.

LBx LAX Description
0 0 Detects the "L" level.
0 1 Detects the "H" level.
1 0 Detects the rising edge.
1 1 Detects the falling edge.
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4.6 Non Maskable Interrupt Factor Register (NMIRR)

The NMIRR Registerindicates thata non maskable interrupt (NMI) requestis detected.

N

SPANSION-®

A\

46.1 Register configuration
bit 15 0
Field | Reserved | NR |
Attribute - R
Initial i 0
value
4.6.2 Register functions
[bit15:1] Reserved: Reserved bits
The read value is undefined.
They have no effect in write mode.
[bit0] NR: NMI interrupt request detection bit
The NR bit corresponds to NMIX pin.
bit Function
0 Detects no NMI interrupt request.
1 Detects an NMI interrupt request.
Writing No effect on operation
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4.7 Non Maskable Interrupt Factor Clear Register (NMICL)
The NMICL registeris usedto clear the held interruptfactor.
4.7.1 Register configuration
bit 15 1 0
Field | Reserved | NCL |
Attribute - RIW
Initial
- 1
value
4.7.2 Register functions

[bit15:1] Reserved: Reserved bits
The read value is undefined.
They have no effect in write mode.

[bit0] NCL: NMI interrupt factor clear bit
The NCL bit corresponds to NMIX pin.

bit Function
When "0" is written Clears an NMI interrupt factor.
When "1" is written No effect on operation
Reading Alw ays reads"1".

Notes:

If ELVR is rewritten to change the detection condition, an invalid interrupt factor may occur.

To avoid an invalid interrupt factor from occurring, keep the procedure shown in Figure 3-1 when
changing the detection condition.

To detect the edge or level specified in ELVR, at least3T (T: PCLK cycle) is required as the pulse
width.

If a signal that does not satisfy the pulse width is input, itis not guaranteed that correct operations
will be carried out.

When level detection is specified in ELVR, the corresponding bitin the External Interrupt Factor
Register (EIRR) is setto "1" again while the effective levelis inputfrom pin INTxx even if the
corresponding bitis cleared (set to "0") with the External Interrupt Factor Clear Register (EICL).
The NMI detection level setting registeris not provided. In normal mode, the falling edge is detected.
This registeris used to return from stop mode when the "L" level is detected.

NMI is targeted for non maskable interrupt, so an NMI Enable Interrupt Request Register is not
provided.
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1. Overviewof DMAC

DMAC (DirectMemory Access Controller) is a function block that transfers data at high speed without CPU.
Using DMAC improves the system performance.

Overview of DMAC

— DMAC has its own bus whichis independentfrom the CPU bus; therefore, it allows for transfer
operation even when the CPU bus is accessed.

— It consists of maximum 8 channels enabled to execute 8 types of different DMA transfers
independentlyfrom one another.

— ltcan setthe address of the transfer destination, the address of the transfer source, the size of transfer
data, the source of transferrequestand the transfer mode, and control the start of transfer operation,
the forced termination oftransfer and the pause of transfer for each channel.

— It can control the batch start of transfers, the forced batch temmination of transfers and the batch pause
of transfers for all of the channels.

— When multiple channels are operating simultaneously, it can selectthe priority of such channel
operations from the fixed method or the rotated method.

— It supports hardware DMAtransfer using an interruptsignal from Peripherals.

— It complies with the system bus (AHB), supporting 32-bitaddress space (4Gbytes).

Overview of Functions of Each Channel
— The addresses ofthe transfer source and transfer destination can be incremented or fixed.
— Reload function for the addresses of the transfer source and transfer destination (i.e. function to return
the values to the original settings upon completion ofthe transfer) is available.
— The size of data to be transferred can be selected from the following three specifications:

Transfer data width : (Select from byte/half-word/word)
Setting the number of blocks : (Selectfrom 1 to 16)
Setting the number oftransfers : (Select from 1 to 65536)

(For information aboutthe difference between the number of blocks and the number of transfers,
see "3 Functions and Operations of DMAC".)

— Whether or not to give notification of the successful completion oftransferand unsuccessful
completion oftransfer can be specified.
— Transfermode can be selected from the following five types:
Software-Block transfer
Software-Bursttransfer
Hardware-Demand transfer
Hardware-Block transfer
Hardware-Bursttransfer

Transfer Modes
Software transferis a method used to start DMAC by direct instruction from CPU.

Hardware transferis a method using an interruptsignal from a Peripheral as the DMAC transferrequest
signal to start DMAC directly when the Peripheralissues a transferrequest.

Multifunction serial unitand ADC unit directly instruct DMAC to start data transfer, when sending/receiving
data or A/'D conversion data needs to be transferred. External interruptunit and Base timer unit directly
instruct DMAC to start data transfer at a transfertiming. In either of the cases, data can be transferred
without CPU by making such setting beforehand.

Abbreviations

This chapter contains the following terms: DE, DS, DH, PR, EB, PB, ST, IS, BC, TC, MS, TW, FS, FD, RC,
RS, RD, El, CI, SS, EM. All of these terms referto each bit of DMAC control registers (DMACR, DMACSA,
DMACDA, DMACA, DMACB). See"5 Registers of DMAC".
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2. Configuration of DMAC

This section explains the system configuration of DMAC and the I/O pins of DMAC.

2.1 DMAC and System Configuration
2.2 /0 Signals of DMAC
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2.1 DMAC and System Configuration

This section explains DMAC and its system configuration.

Block Diagram
Figure 2-1 shows adiagram of DMAC and its system configuration.

FHgure 2-1 Block Diagram of DMAC and System Configuration

DMAC N\
ch.0 <>
2l |0
U
> c
ch.1 - @)
0
%] <
5 |2
ch.2 <> =+ @
9 CINE
IDREQ[31:0] 2 > |z
DMA transfer request sig. ch.3 nia i c &
[ g (7] —
3 :/'\ £ >
ch.4 -» < ; I
Q o
o o ~
Z = Y
ch.5 - = 3 @
=. S
[l DQESEL =2 2
ch.6 <> @ o
QL =
DRQSEL ch.7 -
DRQSEL1
d \ Interrupt sig. Peripheral
° ( Hardware DMA available )
>  NVIC > CPU >
Peripheral
( Hardware DMA unavailable )
Flash %
RAM :
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Explanation of Block Diagram

H DMAC
DMAC is inmaximum 8-ch configuration. Each channel performs independenttransfer. The priority
controller controls the transfer operations of these channels, when there is a conflictamong them.

B Connectiontothe system
The diagram ofthe system configuration inthe figure has been simplified for explanation purposes. For
more details, see the chapter " System Overview ". DMAC is connectedto CPU, Flash, RAM and
Peripherals via the system bus. It has its own bus that is independentfrom the CPU bus, allowing for
transfer operation at CPU bus access. It accesses any address area in the system by specifying the address
of transfer destination and transfer source for each channelin order to transfer data between the memory
and Peripheral. Since some areas cannotbe accessed from DMAC, checkthe memorymap.

B Connection ofthe hardware transferrequestsignal
The interruptsignal from the Peripheral supporting hardware transferis selected in the interrupt controller
block (indicated as DRQSEL/DRQSEL1 in Figure 2-1) either to be used as the interruptsignal to CPU or the
DMA transferrequestsignal to DMAC. When performing DMA transfer by hardware request, connectthe
interruptsignal from each Peripheral as the transfer requestsignal to DMAC in advance by setting
DRQSEL/DREQSEL1. The interrupt signal from the Peripheral thatdoes not supporthardware transfer
cannot be used as the DMAtransfer request signal. When the interruptsignal is used as the transfer request
signalto DMAC, it cannot be used as the interrupt signal to CPU. See the chapter "Interrupts".

There are 32 DMA transferrequestsignals to be inputto DMAC. For the correspondence between each
signal and Peripheral, see Table 2-1 in the next section.

Interrupt signals from the peripheral thatis notintegrated cannotbe selected. It should be noted that for a
Peripheral with multiple channels and multiple interruptfactors, some interrupts support DMA transfer, while
others don’t.

In the case of hardware transfer, each channel of DMAC selects one transfer requestsignal out of the above
32 transferrequestsignals inits operation. The IS registeris used for the selection.

B Connection ofthe hardware transfer requestclear signal
Some of the Peripherals thatsupporthardware transfer are required to clear the transferrequestsignal
(interruptsignal) after the completion ofthe transfer. Although itis notillustrated in Figure 2-1, the transfer
requestsignalis cleared for such Peripherals via DMAC by selectingitby DRQSEL/DRQSEL1.

B Connection ofthe hardware transfer stop requestsignal
The multifunction serial unit (hereinafter abbreviated as "MFS") outputs the DMAtransfer stop request signal.
Although itis notillustrated in Figure 2-1, MFS’s transfer stop requestsignal is connected to DMAC, when
MFS is selected by DRQSEL/DRQSELL. When the transfer stop request signal is asserted, DMAC stops the
transfer operation. It is configured to mask the succeeding transferrequestsignals.

W Interrupt signal from DMAC
Although itis not illustrated in Figure 2-1, an interruptsignal used to give notification of transfer completion is
connected to NVIC. Each channel has 8 interrupt outputs.
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2.2 /O Signals of DMAC

This section explains the I/O signals of DMAC.

Transfer Request Signalsto be Input to DMAC
Table 2-1 shows alistofthe transfer requestsignals to be inputto DMAC and the interrupt signals from the
corresponding Peripherals.

Table 2-1 List of Transfer Request Signals and Interrupt Signals from Corresponding Peripherals

IDREQ No. Interrupt Signal of Corresponding Peripheral
0 Reserverd
1 Reserverd
2 Reserverd
3 Reserverd
4 Reserverd
5 Scan conversion interrupt signal fromA/D converter unitO
6 Scan conversion interrupt signal fromA/D converter unitl
7 Scan conversion interrupt signal fromA/D converter unit2
8 Interrupt signal fromIRQO of base timer ch.0
9 Interrupt signal fromIRQO of base timer ch.2
10 Interrupt signal fromIRQO of base timer ch.4
1 Interrupt signal fromIRQO of base timer ch.6
12 Receiving interrupt signal fromMFS ch.0
13 Sending interrupt signal fromMFS ch.0
14 Receiving interrupt signal fromMFS ch.1
15 Sending interrupt signal fromMFS ch.1
16 Receiving interrupt signal fromMFS ch.2
17 Sending interrupt signal fromMFS ch.2
18 Receiving interrupt signal fromMFS ch.3
19 Sending interrupt signal fromMFS ch.3
20 Receiving interrupt signal fromMFS ch.4
21 Sending interrupt signal fromMFS ch.4
22 Receiving interrupt signal fromMFS ch.5
23 Sending interrupt signal fromMFS ch.5
24 Receiving interrupt signal fromMFS ch.6
25 Sending interrupt signal fromMFS ch.6
26 Receiving interrupt signal fromMFS ch.7
27 Sending interrupt signal fromMFS ch.7
28 Interrupt signal fromexternalinterrupt unit ch.0
29 Interrupt signal fromexternal interrupt unit ch.1
30 Interrupt signal fromexternal interrupt unit ch.2
31 Interrupt signal fromexternal interrupt unit ch.3
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Interrupt Signals Output from DMAC
Table 2-2 shows alistofthe interrupt signals outputfrom DMAC.

Table 2-2 List of Interrupt Signals from DMAC

Name of Interrupt Interrupt Factor Interrupt Enable
. . . Interrupt Type
Signal Register Register
DMACBO:CI ch.0 successful transfer completion interrupt
DMACBO:SS[ -
DIRQO ch.0 unsuccessful transfer completion
2:0] DMACBO:El )
interrupt
DMACBL1:CI ch.1 successful transfer completion interrupt
DMACBL:SS[ -
DIRQ1 ch.1 unsuccessful transfer completion
2:0] DMACBL:H .
interrupt
DMACB2:CI ch.2 successiul transfer completion interrupt
DMACB2:SS[ -
DIRQ2 ch.2 unsuccessful transfer completion
2:0] DMACB2:El )
interrupt
DMACB3:CI ch.3 successiul transfer completion interrupt
DIRQ3 DMACB3:SS[ h.3 ful transf et
ch.3 unsuccessful transfer co ion
2:0] DMACB3:El _ ™
interrupt
DMACB4:CI ch.4 successful transfer completion interrupt
DMACB4:SS[ -
DIRQ4 ch.4 unsuccessful transfer completion
2:0] DMACBA4:El .
interrupt
DMACBS:CI ch.5 successful transfer completion interrupt
DMACBS5:SS[ -
DIRQ5 ch.5 unsuccessful transfer completion
2:0] DMACBS:El )
interrupt
DMACBG6:CI ch.6 successful transfer completion interrupt
DMACBS6:SS[ -
DIRQ6 ch.6 unsuccessful transfer completion
2:0] DMACBS6:El )
interrupt
DMACB7:Cl ch.7 successful transfer completion interrupt
DMACBY7:SS[ -
DIRQ7 ch.7 unsuccessful transfer completion
2:0] DMACBT7:El .
interrupt

Reference: Interrupt Generation Factors and Clearing (For details,see "4 DMAC Control".)

Interrupt from each channel is generated by the following factors:

— Uponthe successful completion of channel transfer, "101"is set to SS[2:0] of each channel. If the
above value is set to SS[2:0] with CI=1 (successful transfer completion interrupt enabled), a successful

transfer completion interruptoccurs.

— Upon the unsuccessful completion of channel transfer, "001", "010", "011" and "100" are set to SS[2:0]
of each channel. If the above value is setto SS[2:0] with EI=1 (unsuccessful transfer completion

interruptenabled), an unsuccessful transfer completion interrupt occurs.

— The successful transfer completion interruptand the unsuccessful transfer completion interrupt
undergo logic OR; therefore, if either of the interrupts occurs, an interruptoccurs from the channel.

Interrupt from each channel can be cleared by writing "000" to SS[2:0].
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3. Functionsand Operations of DMAC

This section explains the operations of DMAC in each transfer mode.

3.1 Software-Block Transfer

3.2 Software-Burst Transfer

3.3 Hardware-Demand Transfer

3.4 Hardware-Block Transfer & Burst Transfer

3.5 Channel Priority Control
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3.1 Software-Block Transfer

This section explains Software-Block transfer.

Figure 3-1 shows an example ofthe operation of Software-Block transfer. In Figure 3-1, the following
settings apply.

Transfermode : Software requestBlocktransfer (ST=1, IS[5:0]=000000, MS=00)
Transfersource startaddress : SA(DMACSA=SA)
Transfer source address control : Incrementand reload available (FS=0, RS=1)

Transfer destination startaddress : DA(DMACDA=DA)
Transfer destination address control :Incrementand reload not available (FD=0, RD=0)

Transferdata size : Half-word (16 bits), the number ofblocks = 2,
the number oftransfers = 3 (TW=01, BC=1, TC=2)
BC/TC reload : Reload available (RC=1)

Figure 3-1 Example of Operation of Software-Block Transfer

CPU DMAC

Start request

Y

SA+0 ——»| DA+0

BC+1
SA+2 ———»| DA+2

(Transfer Gap)

SA+4 ——m | DA+4

BC+1 > TC+1
SA+6 ——— | DA+6

(Transfer Gap)

SA+8 ——»| DA+8

BC+1

SA+10 ———» | DA+10

End report

A

Start request

Y

SA+0 ——m | DA+12

BC+1

SA+2 —» | DA+14

(Transfer Gap)

SA+4 ———m | DA+16

BC+1 > TC+1
SA+6 — | DA+18

(Transfer Gap)

SA+8 ——»| DA+20

BC+1

SA+10 ——m | DA+22

End report

A
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DMAC performs the following operation, when the transfer contentis setfrom CPU and then the startof the
transferis instructed.

— Dueto the specification ofthe transfer data width, each transferis performed by half-word (16 bits).

— According to the start addresses of the transfer source and transfer destination, the data width and the
incremented/fixed specification, the transferis performed in the area from the address SAto address
DA, for the numberofblocks (=BC+1).

— Inthe case of Block transfer, a Transfer Gap occurs every time transfer of one block is completed.

— DMAC performs data transfer for the number of blocks (=BC+1) by the number oftransfers (=TC+1).
The size of data to be transferred by each transfer request from CPU is "Data width (TW) x Number of
blocks (BC+1) x Number oftransfers (TC+1)".

— Once the transferis completed, DMAC notifies CPU of the completion.

— If the start of transferis instructed again after the completion ofthe transfer, the transferis restarted
from the previous transfer start address (SA+0), because the transfer source address has been setto
be reloaded (RS=1). As the transfer destination address has not been specified to be reloaded (RD=0),
the transferis started from the next address (DA+12) after the previous transferend address. Also, as
the reload of BC/TC has been specified, the same values as forthe previous transfer are reloaded for
the number ofblocks and the number of transfers for the next transfer.

Transfer Gap is a time period during which no transfer is performed, and itis inserted to prevent one of the
DMAC channels from taking the possession ofthe system bus accessright. If multiple channels have
transferrequests, DMAC switches the channels thatwill perform the transfer operation at the timing of the
Transfer Gap. The frequency of Transfer Gap generation can be controlled by adjusting the settings of BC
andTC.

Moreover, the bus access rightis also passed onto CPU at the Transfer Gap timing. System buses in this
productare in Multi-layered configuration with a special system bus dedicated to DMA. For this reason, if
there is no conflict between CPU and the destination ofaccess, transfer can be performed at the same time
as the CPU operation. Even if there is a conflict between CPU and the destination ofaccess, the CPU
operation s little affected, as long as the DMAC transferis in a differentaddress area group (RAM and
Peripheral, or Flash memoryand RAM, etc). However, if the transferis in the same address area group
(RAM and RAM, etc.), the CPU operation and/or system performance maybe affected, depending on the
number ofblocks used; therefore, attention mustbe paid.

("Address area group" mentioned above refers to a group of address areasthatare connected on the AHB
system bus with the same bus bridge.)
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3.2 Software-Burst Transfer

This section explains Software-Bursttransfer.

Figure 3-2 shows an example ofthe operation of Software-Bursttransfer.In Figure 3-2, the following

settings apply.
— Transfermode: Software requestBursttransfer (ST=1, IS[5:0]=000000, MS=01)
— Transfersource startaddress : SA(DMACSA=SA)
— Transfersource address: Fixed, reload available (FS=1, RS=1)
— Transferdestination startaddress : DA(DMACDA=DA)
— Transferdestinationaddress: Incrementand reload not available (FD=0, RD=0)
— Transferdatasize : Word (32 bits), the number ofblocks =3, the number oftransfers =2

(TW=10, BC=2, TC=1)
Reload of the number oftransfers : Number oftransfers to be reloaded (RC=1)

Figure 3-2 Example of Operation of Software-Burst Transfer

CPU DMAC

Start request

\

SA+0 —»| DA+0

SA+0 ——»| DA+4 BC+1

SA+0 ——»| DA+8
TC+1

SA+0 ——»| DA+12

SA+0 —»| DA+16 BC+1

SA+0 —» | DA+20

End report

A

DMAC performs the following operation, when the transfer contentis setfrom CPU and then the startof the
transferis instructed.

Dueto the specification ofthe transfer data width, each transferis performed by word (32 bits).
According to the start addresses of the transfer source and transfer destination, the data width and the
incremented/fixed specification, the transferis performed in the area from the address SAto address
DA, for the number ofblocks (=BC+1). As the transfer source address is specified to be fixed, it is the
same as the transfer source startaddress (SA+0).

In the case of Burst transfer, the transferis executed continuouslywithoutgenerating Transfer Gaps.
DMAC performs data transfer for the number of blocks (=BC+1) by the number oftransfers (=TC+1).
The size of data to be transferred by each transfer request from CPU is "Data width (TW) x Number of
blocks (BC+1) x Number oftransfers (TC+1)".

When the transferis completed, DMAC notifies CPU of the completion.

In the case of Burst transfer, no Transfer Gap is generated, unlike the Block transfer. As the channelto be
controlled takes the possession ofthe system bus access right,itcan be used to put the priority on that
particular channel.
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3.3 Hardware-Demand Transfer
This section explains Hardware-Demand transfer.

Hardware-Demand transferis used when performing DMAtransfer by the transferrequestsignal from the
Peripherals of MFS and ADC.

Hardware-Demand transferis a method used to receive the transfer requestsignal from Peripherals on a
signallevel. If the transferrequestsignalis on High level, transferis executed. If the transferrequestsignal
is on Low level, no transfer is executed. Transferis executed by setting the output of the interrupt signal from
each Peripheral to High level (with interruptrequest) when transfer data exists, or to Low level (without
transferrequest) when no transfer data exists.

In the case of Hardware-Demand transfer, always specify"1" (BC=0) as the number of blocks.

Figure 3-3 shows an example ofthe operation of Hardware-Demand transfer. In this example, the following
settings apply. The settings ofthe addresses ofthe transfer source and transfer destination as well as the
transfer data width are omitted.

— Transfermode: Hardware-Demand transfer
(ST=0, IS= Peripheral at the transferrequestsource, MS=10)

— Transferdatasize : Numberofblocks = 1, Number of transfers =3 (BC=0, TC=2)

Fgure 3-3 Example of Operation of Hardware-Demand Transfer

I I I
Transfer request : ! [ ] l—l
Transfer action i i > - <—>i
TC(reload) {777 : 2 : ) 1 | 0 }( 2 )
BC(reload) {/7) : : 0 }( 0 )
| | |
Start request from CPU j t 1st Transfer request from Peripheral

Transfer normal end

The operation of Hardware-Demand transferis as follows:

The start of the operation is instructed by specifying the transfer contentfrom CPU. DMAC waits for a
transferrequestfrom the Peripheral. After receiving the transferrequest, it performs one transfer and then
waits for the next transfer request. During the wait period, a Transfer Gap is generated. Everytime a transfer
requestis received, it performs the same operation forthe number of transfers (TC+1). The total number of
transfers to be performedis (TC+1). Match the number oftransferrequests from the Peripheral and the
number of DMAC transfers (TC+1).Once all of the transfers are completed, DMAC notifies CPU of the
completion.
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3.4 Hardware-Block Transfer & Burst Transfer
This section explains Hardware-Block transfer and Bursttransfer.

Hardware-Block transfer or Hardware-Bursttransferis used when performing DMA transfer by the transfer
requestsignal from the Peripheral ofthe base timer or external interrupt.

Hardware-Block transfer and Hardware-Bursttransfer are methods used to receive the transferrequest
signal atthe rising edge ofthe signal. Transferis executed, when the rising edge of the transferrequest
signalis detected. DMAC’s transfer starttiming can be specified by the output of the interruptsignal from
each Peripheral.

Figure 3-4 shows an example ofthe operation of Hardware-Block transfer. In Figure 3-4, the following
settings apply. The settings ofthe addresses ofthe transfer source and transfer destination as well as the
transfer data width are omitted.
— Transfermode: Hardware-Block transfer
(ST=0, IS= Peripheral at the transferrequestsource, MS=00)
— Transferdatasize : Numberofblocks =4, Number of transfers =3 (BC=3, TC=2)

Fgure 3-4 Example of Operation of Hardware-Block Transfer

Transfer request

Transfer action B S B e o -

|

TC(reload) (777 > V T V 0 )
! |

BC(reload) 723 3 R 3 69 (0 T,
T T |

t 1st Transfer request from Peripheral

Transfer normal end

The operation of Hardware-Block transferis as follows:

The start of the operation is instructed by specifying the transfer contentfrom CPU. DMAC waits for a
transfer request from the Peripheral. After receiving the transfer request, it performs transfers for the number
of blocks (=BC+1) and then waits for the next transfer request. During the wait period, a Transfer Gapis
generated. Every time a transferrequestis received, it performs the same operation for the number of
transfers (TC+1). The total number of transfers to be performedis (BC+1) x (TC+1). Match the number of
transferrequests from the Peripheral and the number of DMAC transfers (TC+1). Once all of the transfers
are completed, DMAC notifies CPU of the completion.
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Figure 3-5 shows an example ofthe operation of Hardware-Bursttransfer. In Figure 3-5, the following
settings apply. The settings ofthe addresses ofthe transfer source and transfer destination as well as the
transfer data width are omitted.

— Transfermode: Hardware-Bursttransfer
(ST=0, IS= Peripheral at the transferrequestsource, MS=01)
— Transferdatasize : Numberofblocks =4, Number oftransfers = 5 (BC=3, TC=4)

Fgure 3-5 Example of Operation of Hardware-Burst Transfer

Transfer request

Transfer action

|
TC(reload) (/) 4 (3 f 2 | 1 | o |X 4 )

BC(reload) (77 S OB SABOEAROCAROEA N M.
| |

Start request from CPUj

t 1st Transfer request from Peripheral

Transfer normal end

The operation of Hardware-Bursttransferis as follows:

The start of the operationis instructed by specifying the transfer contentfrom CPU. DMAC waits for a
transferrequestfrom the Peripheral. After receiving the firsttransferrequest, it performs all of the transfers
for the number of times calculated by (BC+1) x (TC+1). During the Hardware-Burst transfer, no Transfer Gap
is generated. Once all of the transfers are completed, DMAC notifies CPU of the completion.
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3.5 Channel Priority Control

This section explains the channel priority control.

Channel Priority Control

If multiple channels have transfer requests, DMAC switches the channel subject to the transfer among them
atthe timing of the Transfer Gap of each channel. At this point, the next channel to which the transfer will be
performed is determined according to the priority control. The priority control can be selected from either
fixed priority or rotated priority by the PR. Figure 3-6 shows an explanatorydiagram. In this figure, the right
axis indicates the time axis. The arrows indicate transfertimings of each channel to perform its transfer
operation when all of the channels issue transfer requests simultaneously.

Operation in Fixed Priority Mode (PR=0)
In fixed priority mode, the channel with the smallestchannel numberamong all the channels with a transfer
requesthas the priority to perform transfer operation.

(Priority order:ch.0 > ch.1 >ch.2 > ch.3 >ch.4 >ch.5 > ch.6 >ch.7)

First, the channel with the highestpriority performs its transfer (ch.0 in Figure 3-6). As the channel with the
highest priority halts the transfer operation at the timing of a Transfer Gap, then, the channel with the second
highestpriorityperforms its transfer operation (ch.1in Figure 3-6). For this reason, the channels with the
highestand the second highest priority perform the transfer operations alternately. After that, when the
channelwith higher priority completes its transfer, the channel with lower priority starts its transfer operation
(ch.3in Figure 3-6).

Operation in Rotated Priority Mode (PR=1)
In rotate priority mode, all channels perform their transfer operations equally.

Fgure 3-6 Explanatory Diagram of Channel Priority Control

Fixed Priority mode

ChO — —» —

Ch.1 — —> —

Ch.2 — — —»

Ch.3 — — —

Ch.4 — — —

Ch.5 — — —

Ch.6 — - —»
Ch.7 — — —

Rotated Priority mode

Ch0 —» — —

Ch.1 — — —

Ch.2 — — —

Ch.3 — — —

Ch.4 —» — —

Ch.5 — — —

Ch.6 — — —
Ch.7 — — —
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4. DMAC Control

This section explains DMAC control methods in details.

4.1 Overview of DMAC Control

4.2 DMAC Operation and Control Procedure for Software Transfer

4.3 DMAC Operation and Control Procedure for Hardware (EM=0) Transfer
4.4 DMAC Operation and Control Procedure for Hardware (EM=1) Transfer
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4.1 Overview of DMAC Control

This section provides an overview of DMAC control.

The control register of each channel of DMAC has EB (individual-channel operation enable bit)and PB
(individual-channel pause bit). By manipulating these bits, the start of DMA transfer operation (operation
enabled), the forced termination oftransfer operation (operation disabled) and the pause oftransfer
operation can be controlled by channel. The control registeralso has DE (all-channel operation enable bit)
and DH (all-channel pause bit), which allow the transfer operations ofall channels to be controlled at once.

Each channelis originallyin the operation-prohibited state (Disable state) in which the transfer content(the
address of the transfer source, the address of the transfer destination, the transfer data width, the number of
transfers, the transfer mode, etc.) are specified for each channelto its configuration register. Then, the
transfer operations are controlled by writing to EB, PB, DE and DH to instructthe transfer operations to be
started or paused.

Once each channel completes its transfer, itsets the end code to SS (Stop Status) to give the notification of
its stop state. An interrupt can be generated upon the completion oftransfer. After the transferends, each
channel clears EB and PB and returns to the operation-prohibited state (Disable state).

The following sections describe the operations ofand control procedures for DMA transfer by software
requestand hardware DMA transfer by transfer requestfrom Peripherals.

The following terms are used in the explanations as instructions from CPU, which referto writing the
following values to the EB, PB, DE and DH bits.

— Instructionto enable individual-channel operation (write EB=1, PB=0)
— Instruction to disable individual-channel operation (write EB=0)

— Instruction to pause individual-channel operation (write EB=1, PB=1)
— Instructionto enable all-channel operation (write DE=1, DH=0000)

— Instructionto disable all-channel operation (write DE=0)

— Instructionto pause all-channel operation (write DE=1, DH=0000)
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4.2 DMAC Operation and Control Procedure for Software Transfer

This section explains DMAC operation and control procedure for software transfer.
FHgure 4-1 Transitional Diagram of Software DMA Transfer State

Reset

Disable

DE=0 or EB=0 or
DH!=0000 or PB=1
initial: SS=000
after stop:SS=code

1,711

Transfer

DE=1 EB=1
DH=0000 PB=0
SS=000

Pause

DE=1 EB=1
DH!=0000 or PB=1
SS=111

Software DMA operation Transition by CPY

Figure 4-1 shows atransitional diagram ofthe states of the channel to be controlled for software transfer.

The numbers nextto the transitional lines in the figure correspond to the numbers which appe arin the
following control procedures. The solid transitional lines indicate transitions of state instructed by CPU, while

the broken transitional lines indicate transitions of state due to DMAC operation.
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Description of Each State
B Disable state

In this state, the transfer of the channelto be controlled is prohibited. Channels in this state do nothing and
wait for instruction from CPU. At the system reset, DE=0, EB=0, DH=0000 and PB=0 apply to this Disable
state.

B Transferstate
In this state, the transfer of the channelto be controlled is enabled. Channels in this state perform transfer
operation as specified. Once all of the transfer operations are completed, theyreturn to the Disable state.
The state is also changed as instructed by CPU.

B Pause state

In this state, the channelto be controlled has its transfer operation on pause due to an instruction to pause,
issued byCPU, and is waiting for anotherinstruction from CPU.

Explanation of Control Procedure

1. Disable state/Preparation for transfer
Specify via CPU the transfer content for the channel to be controlled (writing to DMACSA, DMACDA,
DMACA and DMACB). For details oftransfer content to be specified, see the section describing register
functions. When generating an interrupt from DMAC upon the completion oftransfer,setEl and CI.

The following restrictions applyto software transfer. Specify ST=1 and IS[5:0]=000000. Demand transfer
mode cannotbe specified to MS. Always set"0" to EM.

Give an instruction to enable all-channel operation and set PR. Data can also be written to DMACA at the
sametimein Step 2.

2. Disable state => Transfer state / Start of transfer

Give an instruction to enable individual-channel operation from CPU. When DE=1, EB=1, DH=0000 and
PB=0 are set, the channelto be controlled moves to Transfer state.

3. Transferstate

When the channelin Transfer state becomes enabled to access the system bus, itperforms a transfer
according to the transfer content (it may take time to start the transfer, depending on the status of other
channels). Inthe case of Block transfer, a Transfer Gap is generated every time TC is updated. In the case
of Burst transfer,no Transfer Gap is generated. During the transfer operation, BC, TC, DMACSA and
DMACDA indicate the remaining number of transfers and the transfer address atthat time point. The
transfer status can be checked by reading from CPU.

The specified transfer contentcannotbe changed via CPU to the channelin Transfer state (rewriting to
DMACSA, DMACDA, DMACA[29:0], DMACBJ31:1]). (However, EB, PB and EM can be rewritten.)

4. Transfer state => Disable state / Successful completion oftransfer

When transfers are successfullycompleted forthe number oftimes calculated by (BC+1) x (TC+1), the
channelin Transfer state clears EB, PB and ST and moves to Disable state. It sets SS=101 to provide the
notification of the successful completion. See Example 1in Figure 4-2. If successful transfer completion
interrupthas been enabled by Cl, an interruptoccurs. If reload has been specified to BC, TC, DMACSA and
DMACDA, suchreload is executed according to the specified transfer content.
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Fgure 4-2 Example of Operation of Software-Block Transfer

Example of Block transfer mode (software DMA operation)
start / normal end / error stop / force stop

Example 1 :normal end

DMA status <e— Disable—##—————————————- Transfer-——————————--= - Disable-
|

Transfer action - —— —p <—>:
|

TC(no reload) - A 3 ) 2 ) 1 ) 0 )
| |
BC (222222 SRR EEEENDEEN NN N
| |
SS ¢ o 000 J101 (normal end))
| |
Start request from CPU j Transfer normal end j

Example 2 : error stop

DMA status -e— Disable—#<«—— Transfer—p-/#———————————- Disable-——————————~ >
Transfer action i > <—>§

TC(no reload) (7 2 : 3 ) : 2 )

7 S B A 8 6 B )

Ss (i A I 000 IX 011 (Source access error) )

Start request from CPU J Transfer error stop J

Example 3 : enforced stop from CPU
Transition state

DMA status <e— Disable—#<—— Transfer—-—» € ———————-—— Disable-—-----=—-— »
Transfer action i > <—§—>§

TC(no reload) { - I 3 ) : I 2 )

7777 S AR A A e 8 )

SS (% A : 000 i I 010 (Stop request) )

Start request from CPU J J

Stop request from CPU
Transfer enforced stop

5. Transfer state => Disable state/ Transfer error stop
The channelin Transfer state suspends the transfer process, ifan address overflow, transfer source access
error or transfer destination access error occurs. It clears EB, PB and ST and moves to Disable state. It sets
the value that indicates the error content to SS[2:0] to give the notification of the error stop. See Example 2
in Figure 4-2. If unsuccessful transfer completion interrupthas been enabled byEl, an interrupt occurs. BC,
TC, DMACSA and DMACDA to whichreload has not been specified hold the values setat the time of the
transfer suspension.

Normally, a transfer error occurs, when an attemptis made to access an address area thatdoes notexistin
the system bus oran address area that prohibits access from DMAC. No such error occurs in general
applications.
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6. Transferstate, Pause state => Disable state / Forced transfer stop
If an instruction to disable individual-channel operation or an instruction to disable all-channel operation is
issued from CPU to a channel in Transfer state or Pause state, the transfer operation of that channel can be
forced to stop (for the operation when an instruction to disable operationis issued to a channel in Disable
state, see Step 11 in the software procedure).

If an instruction is given from CPU, the relevant channel suspendsits transfer process. ltclears EB, PB and
ST and moves to Disable state. It sets SS[2:0]=010 and gives the notification that the transfer of that channel
has been forced to stop. If unsuccessful transfer completion interrupthas been enabled by El, an interrupt
occurs.BC, TC, DMACSA and DMACDA to which reload has not been specified hold the values setat the
time of the transfer suspension.

After instructed from CPU, the transfer stops atthe timing when the relevant channel is not performing
transfer (in Transfer Gap before the transfer starts), as shown inthe Example 3 in Figure 4-2. In the case of
a channelin Pause state, the transfer stops immediately. There is a time difference (Transition state)
between the instruction and the stop. It may take some time, depending on the BC setting. As a new transfer
cannotbe setor started during this period, always make sure that the operation has stopped before setting
the next transfer.

In the case of an instruction to disable all-channel operation, the timing to stop varies depending on the
channel. As DS is set when all of the channels are stopped, itcan confirm that all of the channels have
stopped.

Even ifinstructed from CPU, the transfer may not be forced to stop,and instead, it may be successfully
completed due to factors such as transfer mode (Burst/Block/Demand) and transfer status (the number of
transfers performed, the timing of instruction to disable the operation). Also, ifa transfer error occurs before
the transfer stops, error stop applies to the transfer.

7. Disable state /Post-transfer process

SSis read from CPU to check the state of completion ofthe transfer. CPU clears SSto prepare for the next
transfer. If interrupts have been enabled, the interruptsignal from DMAC is deasserted byclearing SS.

In the case of successful completion, CPU resets the transfer content, as required. If each reload has been
specified, the values setbefore the start of the transfer are reloaded to BC, TC, DMACSA and DMACDA. If
eachreload has not been specified,BC and TC are initialized to "0". DMACSA and DMACDA show the
address forthe next transfer.

In the cases oferror stop and forced stop, BC, TC, DMACSA and DMACDA mustalways be reset, because
they may have the values set at the time of the suspension.

If the transfer is stopped due to an instruction to disable all-channel operation, DE is setto "0"; therefore, the
next transferwill require an instruction to enable all-channel operation and an instruction to enable
individual-channel operation.

8. Transferstate/ Transfer pause
If an instruction to put individual-channel operation on pause or an instruction to put all-channel operation on
pauseis issued from CPU to a channelin Transfer state, the transfer operation of the relevant channel(s)
can be put on pause (forthe operation when aninstruction to put the operation on pause isissuedto a
channelin Disable state, see Step 11 in the software procedure).

If an instruction is given from CPU, the relevant channel(s) temporarily suspends the transfer process. It sets
SS=111 and gives the notification that it is in Pause state. In this case, no interruptcan be generated.

After instructed from CPU, the transfer stops atthe timing when the relevant channel is not performing
transfer (in Transfer Gap before the startof the transfer). There is a time difference (Transition state)
betweenthe instruction and the stop. It may take sometime, depending on the BC setting. See Figure 4-3.

In the case of an instruction to put all-channel operation on pause, the timing to stop varies depending on the
channel. As DS is set when all of the channels are stopped, itcan confirm that all of the channels have
stopped. See Figure 4-3.
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Even ifinstructed from CPU, the transfer may not be put on pause, andinstead, it may be successfully
completed due to factors such as transfer mode (Burst/Block/Demand) and transfer status (the number of
transfers performed, the timing ofinstruction to put the operation on pause). Also, if a transfer error occurs
before the transfer stops, error stop applies to the transfer.

FHgure 4-3 Operation when All-channel Pause is Instructed

DMA status -————— Transfer——————ml¢——Pause——»la—Transfer—»

Ch.0

r

Transfer action - -

TC( 7 ) 6 ){ 5

IS

)
)

ss | 000 111(Pause)

-

RPN S N S,
o
(=3
]

DMA status -———— Transfer—»M—»k—Pause—»H—Transfer—»
Ch.1 I

i
Transfer action :

-+ -

)

000 )

TC( 4 ){ 3

Ss( 000 111(Pause)

!
|

DMA status - Transft Disabl!

RS N S T PN

ch.2 l ;
Transfer action <—— 1
I 1
TC(reload) (0| I3 )
H I I
ss( 000 101 (normal end) ' )
: o !
! 1
DS ! | I |
i T

All channels pause request from CPU

Ch.2 normal end j
All channels pause

All channels pause cancel request from CPU

9. Pause state

SSis read from CPU to confim the pause of the transfer. The SS of a channel in Pause state is "111". While
in this state, it cannotbe cleared from CPU.

Even during the pause, the transfer content cannotbe specified orchanged (writing DMACSA, DMACDA,
DMACA[29:0] or DMACB[31:1]). Also, when a channelin Pause state is instructed to pause, itcontinues to
remaininthe Pause state.

10.Pause state / Cancellation oftransfer pause
If an instruction to enable individual-channel operationis issued to a channel thathas beenin Pause state
dueto aninstructionto putindividual-channel operation on pause, thatchannel returns to Transfer state. If
an instruction to enable all-channel operation is issued to channels thathave been in Pause state due to an
instruction to put all-channel operation on pause, those channels return to Transfer state. If both of the
pause instructions have been given, issue an instruction to cancel both of them.

After the instruction, SS[2:0] is cleared to "000" via DMAC.

If an instruction to enable individual-channel operation and an instruction to enable all-channel operation are
issued in Pause state, they instructthe pause to be cancelled. If they are issued in Disable state, attention
mustbe paid, as they mayinstruct a new transferto be started. See Step 11 in the software procedure.

Figure 4-3 shows an example ofthe case where an instruction to put all-channel operation on pause. The
explanation of the figure is as follows.

At the beginning, three channels,namelych.0,ch.1 and ch.2, perform their transfer operations in Block
transfer mode. ch.2 successfully completes its transfer, moves to Disable state and sets SS=101. Then, ch.0
and ch.1 perform transfers alternately.
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If an instruction to put all-channel operation on pause is issued from CPU atthis point, the following
operation applies. As ch.0 is subjectto the Transfer Gap timing, itimmediatelymoves to Pause state and
sets SS=111. As ch.1l is in the middle of transfer operation, it performs the transfer until the timing of the next
Transfer Gap, and then moves to Pause state and sets SS=111. As ch.2 is in Disable state, itremains in the
Disable state withoutchanging SS. DS is set, when all of the channels stop their operations.

Next, if aninstructionto enable all-channel operation (instruction to cancel the pause)is issued from CPU,
the following operation applies. ch.0 and ch.1 return to Transfer state and clear SS[2:0] to "000". As ch.2 is in
Disable state (DE=1, EB=0), it remains in that state without starting the operation. Because the pause ofall
of the channels has been cancelled now, DS is reset.

11.Operationin Disable state

A channelin Disable state remains in the Disable state, unless the conditions such as DE=1, DH=0000,
EB=1, and PB=0 are established. Although in 1-2 of the software procedure, DE is set from the conditions of
DE=0 and EB=0, and then, EB is set, there is no problem to set EB before DE. DE can be set last after all of
the transfer settings of multiple channels subjectto transfer are completed. In this case, an instruction can
be issued to allow the multiple channels subject to transfer to start their transfer operations simultaneously:. If
suchinstruction for simultaneous startoftransfers is issued, DMAC selects the channels to which transfers
are to be started, according to the PR setting (PR can be set or changed, only when all-channel operation is
disabled).

If an instruction to disable individual-channel operation, an instruction to put individual-channel operationon
pause, aninstruction to disable all-channel operation or an instruction to put all-channel operation on pause
isissuedtoachannelin Disable state, only the settings of DE, DH, EB and PB are changed, but the
conditions of DE=1, DH=0000, EB=1 and PB=0 are not established. Therefore, the relevant channels do
nothing and do not change SS. If an instruction to put all-channel operation on pause is issued from CPU to
a channelin Disable state, as shown in the example of ch.2 operation in Figure 4-3, that channel does not
change its state with SS[2:0] indicating the completion ofthe previous transfer.

If an instruction to put individual- or all-channel operation on pause is issued to a channel in Disable state, it
may be putin Disable state with DE=1, EB=1, (DH=0000 or PB=1). Aithough the bit values in this state are
the same as DE, EB, DH and PB, they can be distinguished because SS[2:0] has a different value. Figure
4-4 shows such anexample.

Fgure 4-4 Example of Operation when Instruction to Put Individual-channel Operation on Pause is
Issued in Disabled State

DMA status <¢—— Transfer—»-l¢————Disable—————p-l¢—Transfer—»
I I I

DE=1, EB=1 (DDE:l, EB:OJ DE=1, EB=1 DE=1, EB=1

Register | ' pH=0000, PB=0  [DH=0000, PB=0| DH=0000, PB=1 | DH=0000, PB=0
Transfer action <—>: : k—»
| | |
ss ( 000 [ 101 (normal end) )

| | I
Transfer normal end J
Ch. pause request from CPU

Ch. pause cancel request from CPU
( same as new transfer start request )

A certain channel is performing transfer operation. CPU issues an instruction to putindividual -channel
operation on pause to that channel. The instruction is issued after the transferis completed and itmoves to
Disable state (DE=1, DH=0000, EB=0, PB=0). This phenomenon can occur, because the channel currently
performing transfer operation changesits state outside CPU'’s intention. In this case, the bit values of the
relevant channel change to (DE=1, DH=0000, EB=1, PB=1) due to instruction from CPU, but SS[2:0]
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remains "101", the value set upon the completion. If the operation is stopped by a pause instruction, SS[2:0]
will be "111"; therefore, it will be possible to distinguish between the pause state and the state in which the
transfer has been completed. It should be noted that if an instruction to cancel the pauseis issued without
checking the state of the channel by SS[2:0], a new transfer will accidentallystart, as shown in Figure 4-4.

B Additional Matter 1
As ST is cleared upon the completion ofa transfer, the read value of ST is "0" after the completion ofthe
transfer. In the case of software transfer, it should be noted that "1" must always be written to ST, regardless
of its read value.

B Additional Matter 2
An instruction to enable individual-channel operation cannotbe issued during the period after the previous
instruction to enable individual-channel operation instructs the startof transfer and before the completion of
the transferis confirmed. This is because the channel to be controlled may change its state outside CPU’s
intention and an instruction to start a new transfer may be issued when DMAC has moved to Disable state
(EB=0). Even if the SS[2:0] value confirms thatthe channelto be controlled is in Transfer state, the channel
to be controlled maymove to Disable state during the period between that pointand the write operation.

B Additional Matter 3
The DE and DH values can only be rewritten from CPU and these registers are never cleared from DMAC.
Therefore, there is no problem to write DE=1 and DH=0000 during the transfer operation.

DH is not cleared, if an instruction to disable individual-channel operation is issued to a channelin
all-channel Pause state (DE=1, DH!=0000, EB=1, PB=0). After the instruction, the relevant channel moves
to Disable state (DE=1, DH!=0000, EB=0, PB=0). To start a new transfer of the relevant channel, write DE=1
and DH=0000. This indicates thatthe cancellation ofthe pause of all-channel operation is required in order
to start a new transfer of the individual channel.

B Additional Matter 4
The SS[2:0] value is setfrom DMAC upon the completion ofa transferand it is never rewritten from DMAC
as longasitis in Disable state. Even if the SS[2:0] value is not cleared, the next transfer can be started.
However, if it moves to Transfer state, the SS[2:0] value may be cleared from DMAC (or may not be cleared).
When an interrupt from DMAC is used, it should be noted that the interruptsignal is deasserted atatiming
which is not intended by CPU, if it moves to Transfer state without clearing SS[2:0].
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4.3 DMAC Operation and Control Procedure for Hardware (EM=0) Transfer

This section explains DMAC operation and control procedure for hardware (EM=0) transfer.

Fgure 4-5 Transitional Diagram of Hardware (EM=0) Transfer State

Reset

Disable

DE=0 or EB=0 or
DH!=0000 or PB=1
initial: SS=000
after stop:SS=code

19,13

Wait 1st trigger

DE=1EB=1
DH=0000 PB=0
SS=000

Transfer

DE=1 EB=1
DH=0000 PB=0
SS=000

Pause

DE=1 EB=1
DH!=0000 or PB=1
SS=111

Figure 4-5 shows a transitional diagram ofthe states of the channel to be controlled for hardware (EM=0)
transfer. The numbers nextto the transitional linesin the figure correspond to the numbers which appearin
the following control procedures. The solid transitional lines indicate transitions of state instructed by CPU,
while the broken transitional lines indicate transitions of state due to DMAC /Peripheral operation.

Some parts of the explanation below state "See the software transfer procedure”. This means that where the
same control as in the software transfer procedure applies, no special mentioning is required; therefore,
suchredundantexplanation has been omitted. In this example, the explanation assumesthat EM=0 is set.
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Description of Each State
B Disable state

See Explanation of Control Procedure in "4.2 DMAC Operation and Control Procedure for Software
Transfer".

B Wait-1st-trigger state
In this state, the channelto be controlled is enabled to perform transfer. A channel in this state waits for the
first transferrequestfrom a Peripheral to be asserted. Italso changes its state upon instruction from CPU.

B Transferstate
In this state, the channel to be controlled has received the first transfer requestfrom the Peripheral. A
channel in this state performs transfer operation as specified. Once all the transfer operation is completed, it
returns to Disable state. It also changes its state upon instruction from CPU.

B Pause state
See Explanation of Control Procedure in "4.2 DMAC Operation and Control Procedure for Software
Transfer".

Explanation of Control Procedure
1. Disable state/Preparation for transfer

See Step 1 in the software transfer procedure.

The following restrictions applyto hardware transfer. Decide in advance on which Peripheral’sinterrupt
signal to be used as the transfer request signal to DMAC using the interrupt controller block (see the section
on the functional explanation). Set ST=0 and specifywhich Peripheral’s transfer requestto be processed at
the channel that will perform the transfer, by IS atthe same time. Multiple channels cannot process transfer
requestof the same Peripheral. In the case of Demand transfer mode, set BC=0. This section explains the
operationwhen EM=0 is set.

2. Disable state =>Wait-1st-trigger state / Transfer enabled

An instruction to enable individual-channel operation is issued from CPU. When DE=1, EB=1, DH=0000 and
PB=0 are set,the channelto be controlled moves to Wait-1st-trigger state.

3. Wait-1st-trigger state / Start of transfer
The channel in Wait-1st-trigger state is waiting for the transfer requestsignal to be asserted from the

Peripheral or for an instruction from CPU. When the first transfer requestsignal is asserted, itmoves to
Transfer state.

4. Transfer state
See Step 3 in the software transfer procedure.

In the case of hardware transfer, a channel in Transfer state performs transfer operation bythe transfer
requestsignal from a Peripheral, as described in Sections 3.3 and 3.4. In each mode, match the number of
transfer requests from the Peripheral with the number of transfer requests required by DMAC. Below is the
explanation for the operation when the number oftransfer requests goes over or below the requirementin
each operation mode.

Figure 4-6 shows a case of Demand transfer. In the case of Demand transfer,the number oftransfer
requests required to complete the transferis TC+1. Unless the number oftransfer requests goes over or
below the requirement, CPU does not have to intervene (Example 1 in Figure 4-6).

If the number of transfer requests generated from the Peripheral exceeds the DMAC’s setting for the number
of transfers, DMAC moves to Disable state after the completion ofthe specified number oftransfers. In the
Disable state, no further transfers are executed. Also, as the excessive transferrequestsignals are not
cleared from DMAC, the asserted state continues (Example 2 in Figure 4-6).

If the number oftransferrequests generated from the Peripheral is smaller than DMAC's setting for the
number of transfers, DMAC waits for the remaining number of transfer requests in Transfer state (Example 3
in Figure 4-6).
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It is supposedthatDMAC's transfer processing maybe too slow to catch up with the generation interval of
transferrequests from Peripheral. In the case of Demand transfer, the transfer requestsignal remains
asserted; therefore,as manyas TC+1 of transfers can be performed (Example 4 in Figure 4-6).

Figure 4-6 Operation of Hardware-Demand Transfer

Demand transfer mode (hardware DMA operation)
Example 1: (TC+1)==Transferrequestfrom Periphera

- —>|e—Wait 1st—p-le——Transfes ——p-l¢— Disable—»
I trigger | ! !

L L L

Transfer request

1
Transfer actior > > <—>:
1

TC (reload)’ A 2 Y 1 ) 0 ) 2 )
T T 1
1 1 |

SS ¢ A 000 1101 (normal end)
| | |

Start request fromCPU L 1stTransf_er request L normal enc
from Peripheral

Example 2: (TC+1) < Transferrequestfrom Periphera

DMA status <—Disable —»-}«—Wait 1st—ple—Transfer ————»-}«— Disable—»
I

Transfer requesi i trigger | i |_| |_| i_l
Transfer actior i i > > <->i
TC (reload), A : 2 : ) 1 X 0 :X 2 )
ssp 2| I I 000 :X101 (normal end}
|

Example 3: (TC+1) > Transferrequest from Periphera

\/

DMA status <Disable —»}e—Wait st —ple————Transfe

Transfer request E trgger | i L] |

Transfer actior i i <> <>
TC (reloady 7 2 . 1 0 )
ssg Z ' 00C )

i i
Example 4: DMA transfer be delayed

DMA status <e—Disable —»}e—Walit 15t—p-le——Transfe-————»¢— Disable—»

| trigger ' !
Transfer request : | : ||—
Transfer actior i i - > <—>i
1 1 1
TC (reload)7 2| | 2 1 Y : 0 )
1 1 |
SS A 000 IXlOl (normal end}
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Figure 4-7 shows a case of Block transfer. In the case of Block transfer, the number oftransferrequests
required to complete the transferis TC+1. Unless the number oftransfer requests goes over or below the
requirement, CPU does nothave to intervene (Example 1 in Figure 4-7).

Figure 4-7 Operation of Hardware-Block Transfer

Block transfer mode (hardware DMA operation)

Examplel: (TC+1)== Transfer request from Peripheral

DMA Status -Disablee<@Waitp - — — — = —— —— —— ——- Transfer-———————————- »-&-Disable-»
Transfer request i |_§—| [ [ ] i
Transfer action E E > > > E

TC(reload) ' > | 1 | 0 I)( 2 )

Ss : : 000 :)( 101 )
Start request from CPU —* L 1st Transfer request Normal end J

from Peripheral

Example2: (TC+1) < Transfer request from Peripheral

DMA status ~#Disablelagwaitp-\a- - — - —————————- Transfer-——-————————— »-a-Disable-»
Transfer request i |_§—| [ [ ] i [
Transfer action E E - - - E
TC(reload) (774 _'_'_" _________ Z T 1 1 | 0 I)( 2 )
ss [77) I I 000 I)( 01 )
| | |
Example3: (TC+1) > Transfer request from Peripheral
DMA status <#Disable®>gWaithe- — — = —————————————- Transfer——————=—————————— »
| |
Transfer request i |_E—| [
Transfer action E E - -
TC(reload) I I2 ) 1 | 0 )
SS () : : 000 )
| |
Example4: DMA transfer be delayed
DMA status <#Disable®-.agWaitpe|a- - — = —— == === ——————- Transfer-———————————————— »
Transfer request i ; LT 1 [ ]
Transfer action E E > >
TC(reload) I — | 1 | 0 )
ss I I 000 )

If the number of transfer requests generated from the Peripheral exceeds the DMAC’s setting for the number
of transfers, DMAC moves to Disable state after the completion ofthe specified number oftransfers. In the
Disable state, no further transfers are executed. Also, as the excessive transferrequestsignals are not
cleared from DMAC, the asserted state continues, In this case, deassertthe transferrequestsignal from
CPU (Example 2 in Figure 4-7).
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If the number oftransferrequests generated from the Peripheral is smaller than DMAC'’s setting for the
number of transfers, DMAC waits for the remaining number of transfer requests in Transfer state (Example 3
in Figure 4-7).

It is supposed thatDMAC’s transfer processing maybe too slow to catch up with the generation interval of
transferrequests from Peripheral. In the case of Block transfer, if DMAC’s transfer processing is delayed
from the transferrequestfrom the Peripheral, the rising edge ofthe next transfer requestsignal during the
transfer operationis ignored. Also, the transferrequestsignal asserted during the transfer operation is
cleared from DMAC. Then, DMAC waits for the remaining transfer requests in Transfer state (Example 4 in
Figure 4-7).

In the case of Burst transfer, all of the (BC+1) x (TC+1) of transfers are performed whenitbecomes
accessible tothe system bus after the first transferrequestis received. The required number oftransfer
requests from the Peripheral is onlythe first one. If the number oftransfer requestsignals generated
exceeds the requirement, itis ignored in Disable state, justlike Block transfer.

5. Transferstate => Disable state / Successful completion oftransfer
See Step 4 inthe software transfer procedure.

6. Transferstate => Disable state / Transfer error stop
See Step 5 in the software transfer procedure.

7. Transferstate => Disable state / End of Peripheral stop request
The channel in Transfer state suspends its transfer processing, if the transfer stop request signal is asserted
from the Peripheral. It clears EB, PB and ST and moves to Disable state. It sets "010" to SS[2:0] and gives
the notification of the error stop. If interrupts have been enabled by El, an unsuccessful transfer completion
interrupt occurs. BC, TC, DMACSAand DMACD Ato which reload has not been s pecified hold the values set
during the suspension ofthe transfer. Attention mustbe paid to the SS[2:0] value, which is the same as the
stop requestfrom software.

8. Transferstate, Pause state => Disable state / Forced termination oftransfer
See Step 6 inthe software transfer procedure.

9. Disable state /Post-transfer processing
See Step 7 in the software transfer procedure.
Normally,in the cases ofstop requestfrom Peripherals, forced termination from software and transfer error
stop, the transferrequestsignal remains asserted, because the number oftransfers processed is smaller
than the number oftransferrequests from the Peripheral. Instructfrom CPU the Peripheral to deassertthe

transferrequestsignal. Inthe case of stop requestfrom Peripherals, the transferrequestsignal is masked
as long as the stop requestsignal is asserted. Also deassertthe transfer stop requestsignal.

Even if DMAC has successfully completed the specified number of transfers, the transfer requestsignal may
remain asserted ormaybe reasserted, depending on Peripheral’s settings. Attention mustbe paid to the
possibilitythat this may affect the next transfer.

10.Transfer state, Pause state / Transfer pause
See Step 8 in the software transfer procedure.
11.Pause state
See Step 9 in the software transfer procedure.

The channel in Pause state does not execute transfer, even if the transfer request signal from the Peripheral
is asserted. It does notclearthe transferrequestsignal either.

12.Pause state/ Cancellation oftransfer pause
See Step 10in the software transfer procedure.

When an instruction to cancel the pause is issued while itis in Pause state, it returns to Transfer state. If the
transferrequestsignal was asserted in the previous Pause state, the operation to follow varies as shown
below, depending on the transfer mode.
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In the case of Demand transfer mode, the transfer requestsignal remains asserted from the Pause state.
Therefore, the transferis resumed when DMAC returns to Transfer state, and the transferre questsignal is
cleared as normal. See Figure 4-8.

Fgure 4-8 Operation of Demand Transfer in Pause State

Case of no transfer request be asserted during pause state

\/

DMA status -4— Transfer—»e Pause—»4——————— Transfer:

| |
Transfer request
-

Transfer action - -

Case of transfer request be asserted during pause state

DMA status <—— Transfer——¢———Pause——pl4¢——— Transfer———»

I |
Transfer request | | |

Transfer action - - -

In the case of Block transfer mode, the transfer requestsignal remains asserted. Even when it returns to
Transfer state, the rising edge of the transfer request signal is not detected, and the transfer is not resumed.
Therefore, the transfer request is ignored during Pause state. Also, the transfer request signal is not cleared
from DMAC. To resume the transfer which has been puton pause,instructfrom CPU the Peripheral to
deassertthe transferrequestsignal after an instruction to cancel the pauseis issued to DMAC. After that,
the transfer will be resumed when the next transferrequestis generated from the Peripheral. In this case,
attention mustbe paid to the difference between the number of transfer requests outputfrom the Peripheral
and the number of transfer requests received by DMAC. See Figure 4-9.

Figure 4-9 Operation of Block Transfer in Pause State

Case of no transfer request be asserted during pause state
DMA status -¢— Transfer—»4 Pause—#4————— Transfer

[ [

- -

\/

Transfer request M

Transfer action -

Case of transfer request be asserted during pause state

DMA status -—— Transfe——pl¢———Pause———p4———— Transfer———»
I I

1 [

Transfer request M

I
|
T
I
Transfer action - !

-

\—b De-assert from CPU
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13.Operationin Disable state and Wait-1st-trigger state

See Step 11 in the software transfer procedure.

If the transferrequestsignal is notasserted to the channel in Disable state, the specifications of the transfer
content can be changed freely (rewriting to registers DMACSA, DMACDA, DMACA[29:0], and DMACB).

If the transferrequestsignal is asserted or maybe asserted to the channelin Disable state, the
specifications of IS, ST and MS in the transfer contentcannot be changed. If an attemptis made to change
these settings, DMAC may perform unexpected behaviors. To change the settings of IS, ST and MS, first
clear the transfer request signal to both of the Peripherals (used before and after the change) from CPU, and
then always change the settings while the transferrequestsignal is deasserted. See Figure 4-10.

Fgure 4-10 Changing IS, ST and MS Settings

|—> IS,ST,MS can be changed.

DMA status -4—— Transfer—><— D|sable—><-vt\ﬁ;tgéft-><— Transfer——»

Peripherall DMA request : : :
T T T
| |

Peripheral2 DMA request | | :
| |

IS,ST,MS should not be changed.

Wait 1st

DMA status -—— Transfer—><— D|sab|e—><- trigger -><— Transfer——»

Peripherall DMA request | | | |

rhm

Peripheral2 DMA request

The specifications ofthe transfer content cannotbe changed to the channel in Wait-1st-trigger state from
CPU

If the transfer request signal is not asserted to the channel in Wait-1st-trigger state, it moves to Disable state
when CPU issues an instruction to disable individual- or all-channel operation or an instruction to put
individual- or all-channel operation on pause. In this case, itis considered that the enabled transfer has been
cancelled.In any case, SS does notchange.

If the transferrequestsignal maypossiblybe asserted to the channelin Wait-1st-trigger state, it should be
noted that DMAC has already started or completed the transfer before the attempted cancellation ofthe
enabled transfer from CPU.

In Disable state, DMAC does not startthe transfer or clear the transferrequest, even if the transferrequest
signalis asserted. Ifit moves to Wait-1st-trigger state by instruction from CPU while the transfer request
signal is asserted, the following operation applies (only when the settings of IS, ST and MS are not intended
to be changed, as explained earlier).

In the case of Demand transfer mode, DMAC immediatelymoves to Transfer state and starts the transfer,
because the transferrequestsignal remains asserted. The transferrequestsignal is cleared from DMAC as
normal. See Figure 4-11.
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Fgure 4-11 Operation of Demand Transfer in Disable State

Case of no transfer request be asserted during disable state

DMA status <—Disable—>:<-vt\%tgé?t->:<— Transfer——————»
| |

Transfer request | |

- -

Transfer action

Case of transfer request be asserted during disable state

DMA status <—Disab|e—>:<vt\%tg:éft->:<— Transfer——————»
| I
Transfer request | N
I I
| |
Transfer action ! - -

In the case of Block transfer mode, the transferrequestsignal remains asserted. Even when it moves to
Wait-1st-trigger state, the rising edge ofthe transfer requestsignal is notdetected, and the transferis not
resumed. Therefore, the transferrequestis ignored during Disable state. Also, the transferrequestsignal is
not cleared from DMAC. To resume the transfer,instruct DMAC to move to Wait-1st-trigger state, and then
instructfrom CPU the Peripheral to deassertthe transferrequestsignal. After that, it willmove to Transfer
state and the transfer will be resumed when the next transfer requestis generated from the Peripheral. In
this case, attention mustbe paid to the difference between the number of transfer requests outputfrom the
Peripheral and the number of transfer requests received by DMAC. See Figure 4-12.

Fgure 4-12 Operation of Block Transfer in Disable State

Case of no transfer request be asserted during disable state

Wait 1st

; ) |
- e——1p N - (RN
DMA status Disabl :4- trigger ->: Transfer:

Transfer request ] N N

Transfer action - -

Case of transfer request be asserted during disable state

DMA status <—Disab|e—>:<—Wait 1st trigger—>:<— Transfer—m

| |
Transfer request

| M
Transfer action

I
L> !
De-assert from CPU
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B Additional Matter 1

See Additional Matter 1 in “4.2. DMAC Operation and Control Procedure for Software Transfer”.

In the case of hardware transfer, always write "0" to ST.

B Additional Matter 2

See Additional Matter 2 in “4.2. DMAC Operation and Control Procedure for Software Transfer”.

B Additional Matter 3

See Additional Matter 3 in “4.2. DMAC Operation and Control Procedure for Software Transfer”.

B Additional Matter 4

See Additional Matter 4 in “4.2.DMAC Operation and Control Procedure for Software Transfer”.

B Additional Matter 5

If the transferrequestsignal (interruptsignal) from the Peripheral needs to be deasserted, the following
method is available. Normally, the interruptsignal from the Peripheral is the interrupt factor flag masked
(logic AND) by the interruptenable flag. The interruptsignal can be deasserted byresetting either of the
flags. When the interruptenable flag is resetand then set, the rising edge occurs to the interrupt signal.
Following this procedure can notify DMAC of the transfer request for Block trans fer again. For details, check
the manual foreach Peripheral.
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4.4 DMAC Operation and Control Procedure for Hardware (EM=1) Transfer

This section explains DMAC operation and control procedure for hardware (EM=1) transfer.
Fgure 4-13 Transitional Diagram of Hardware (EM=1) Transfer State

Reset

Disable
DE=0 or EB=0 or 1.11.15
DH!=0000 or PB=1 ! !
initial: SS=000
after stop:SS=code

2
Wait
1st trigger
DE=1 EB=1
DH=0000 PB=0
initial: SS=000
after stop:SS=codg
\
13
!

Transfer

DE=1 EB=1
DH=0000 PB=0
SS=000

Pause

DE=1 EB=1
DH!=0000 or PB=1
SS=111

Transition by CPS&

Hardware (EM=1) DMA operation
Transition by DMAC/Pe;iperaI

Figure 4-13 shows atransitional diagram ofthe states ofthe channelto be controlled for hardware (EM=1)
transfer. The numbers nextto the transitional lines in Figure 4-13 correspond to the numbers which appear
in the following control procedures. The solid transitional lines indicate transitions of state instructed by CPU,
while the broken transitional lines indicate transitions of state due to DMAC/Peripheral operation.

EM (Enable bit clear mask) is a bit that masks EB clear upon the completion of transfer of the channel to be
controlled. EM=1 enables the same transfer processto be repeated withoutgiving instructions from CPU.
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Description of Each State
B Disable state
See the hardware transfer (EM=0) procedure.

B Wait-1st-trigger state
See the hardware transfer (EM=0) procedure.

B Transferstate
In this state, the channelto be controlled has received the first transfer requestfrom the Peripheral. A
channelinthis state performs transfer operation as specified. In the case of EM=1, it moves to
Wait-1st-trigger state, once all the transfer operation is completed. It also changes its state upon instruction
from CPU.

B Pause state
See the hardware transfer (EM=0) procedure.

Explanation of Control Procedure
1. Disable state/Preparation for transfer

See Step 1 inthe hardware transfer (EM=0) procedure.

To setEM=1, setall of the reload specifications for the transfer content (RC, RS, RD) in orderto prevent
data transferin an unintended address area. Also, Clis not set, because itis meaninglessto generate a
successful transfer completion interruptfrom DMAC. El is set to generate an unsuccessful transfer

completion interruptfrom DMAC.
2. Disable state =>Wait-1st-trigger state / Enabling transfer
See Step 2 inthe hardware transfer (EM=0) procedure.
3. Wait-1st-trigger state / Start of transfer
See Step 3 inthe hardware transfer (EM=0) procedure.
4. Transferstate
See Step 4 inthe hardware transfer (EM=0) procedure.
5. Transfer state => Wait-1st-trigger state / Successful completion oftransfer

When transfers are successfullycompleted forthe number oftimes calculated by (BC+1) x (TC+1), the
channelin Transfer state does notclear EB but does clear PB and ST and moves to Wait-1st-trigger. It sets
SS=101to provide the notification of the successful completion. As Cl is not set, no successful transfer
completion interrupt is generated. Since RC, RS and RD are set, the specifications of the transfer content of
BC, TC, DMACSA and DMACDA are reloaded.

6. Transfer state => Wait-1st-trigger state / Transfer error end
See Step 6 inthe hardware transfer (EM=0) procedure.
In the case of EM=1, EB is not cleared even if the transferends due to an error. It clears PB and ST, moves
to Wait-1st-trigger state and waits for the next transferrequest. Therefore, it is recommended notto use
DMA transferwith EM=1 in an address area where a transfererror may occur.

7. Transfer state =>Wait-1st-trigger state /End of Peripheral stop request
See Step 7 inthe hardware transfer (EM=0) procedure.

In the case of EM=1, EB is not cleared even if a stop requestis issued from the Peripheral. It clears PB and
ST and moves to Wait-1st-trigger state. Since RC, RS and RD are set, the specifications ofthe transfer
content of BC, TC, DMACSA and DMACDA are reloaded. As El is set, an unsuccessful transfer completion

interruptis generated.
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8. Wait-1st-trigger state / Post-transfer process
In the case of EM=1, EB is not cleared upon the completion ofthe transfer. (DE=1, EB=1, DH=0000, PB=0)
is set and it moves to Wait-1st-trigger state. When the next transfer request is generated from the Peripheral,
therefore, the next transfer starts withoutan instruction from CPU.

If it moves to Wait-1st-trigger state due to a stop requestfrom the Peripheral, an unsuccessful completion
interruptoccurs and that state can be confirmed. Also, the transferrequestsignal is masked while the stop
requestsignal is asserted. Even if the next transferrequestsignal is asserted from the Peripheral, it will not
be recognized and the channel to be controlled will remain in Wait-1st-trigger state, waiting for an instruction
from CPU.

In the above case, SS is read from CPU to checkthe state of the transfer completion. The interruptsignal is
deasserted byclearing SS from CPU. CPU clears EB and it returns to Disable state (this operationis the
operation shown in Step 15 of the hardware transfer (EM=1) procedure). The transfer request signal and the
stop requestsignal from the Peripheral are deasserted, as shown in Step 7 of the hardware transfer (EM=0)
procedure

9. Transferstate => Disable state / Completion of transfer by EM=0

The operation can exit from the loop of Wait-1st-trigger state and Transfer state by writing EM=0 from CPU.
At the timing when the transfer stops after the instruction, EB, ST and PB are cleared and the Transfer state
changes to Disable state (DE=1, EB=0, DH=0000, PB=0) to successfully complete the transfer. In this case,
no successful transfer completion interruptis generated, as Clis not set.

10.Transfer state, Pause state => Disable state / Forced termination of transfer
See Step 8 inthe hardware transfer (EM=0) procedure.

The operation can exit from the loop of Wait-1st-trigger state and Transfer state by an operation disable
instruction. When an instruction to disable individual-channel operation is issued, the relevant channel
moves to Disable state (DE=1, EB=0, DH=0000, PB=0) and stops the operation. When an instruction to
enable all-channel operation is issued, itmoves to Disable state (DE=0, EB=1, DH=0000, PB=0) and stops
the operation. In the case of an instruction to disable all-channel operation, EBis not cleared either;
therefore, attention mustbe paid.

When the operation exits from Transfer state, an unsuccessful transfer completion interruptoccurs because
itis unsuccessful completion due to the forced stop. When it exits from Wait-1st-trigger state, the enabled
transferis cancelled (this operation is the operation shown in Step 15 of the hardware transfer (EM=1)
procedure).

11.Disable state / Post-transfer processing

See Step 9 inthe hardware transfer (EM=0) procedure.
12.Transfer state, Pause state / Transfer pause

See Step 10in the hardware transfer (EM=0) procedure.
13.Pause state

See Step 11 inthe hardware transfer (EM=0) procedure.
14.Pause state / Cancellation of transfer pause

See Step 12 in the hardware transfer (EM=0) procedure.
15.Operation in Disable state and Wait-1st-trigger state

See Step 13in the hardware transfer (EM=0) procedure.

In the case of EM=1, the Transfer state changes directlyto Wait-1st-trigger state. Therefore, the
specifications of the transfer content cannot be rewritten during the repeated transfer operation (rewriting the
registers DMACSA, DMACDA, DMACBJ[31:1] and DMACA[28:0)).
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B Additional Matter 1
See Additional Matter 1 in “4.3. DMAC Operation and Control Procedure for Hardware (EM=0) Transfer”.

B Additional Matter 2
See Additional Matter 2 in “4.3. DMAC Operation and Control Procedure for Hardware (EM=0) Transfer.

In the case of EM=1, Additional Matter 2 does notapply, because EB is not cleared during the transfer
operation”.

B Additional Matter 3
See Additional Matter 3 in “4.3. DMAC Operation and Control Procedure for Hardware (EM=0) Transfer”.

B Additional Matter 4
See Additional Matter 4 in “4.3. DMAC Operation and Control Procedure for Hardware (EM=0) Transfer”.

The following explains whatmustbe noted when setting interrupts from DMAC with EM=1. As the target
channel does notchange from Wait-1st-trigger state due to an unsuccessful completion interruptby a stop
requestfrom the Peripheral, the interrupt signal is notdeasserted until itis cleared from CPU. Similarly, as
the target channel moves to Disable state due to an unsuccessful transfer completion interruptbya stop
requestfrom software, the interruptsignal is notdeasserted until itis cleared from CPU. Other successful
transfer completion interrupts and unsuccessful transfer completion interrupts may be deasserted at a timing
thatis notintended by CPU, if the relevant channel moves to Transfer state. Therefore, attention must be
paid.
B Additional Matter 5
See Additional Matter 5 in “4.3. DMAC Operation and Control Procedure for Hardware (EM=0) Transfer”.
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5. Registers of DMAC

This section explains each register function of DMAC.

5.1 Listof Registers

5.2 Entire DMAC Configuration Register (DMACR)
5.3 Configuration ARegister (DMACA)

5.4 Configuration B Register (DMACB)

5.5 Transfer Source Address Register (DMACSA)

5.6 Transfer Destination Address Register (DMACDA)
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5.1 List of Registers
Table 5-1 shows alistof DMAC control registers.
Table 5-1 List of DMAC Control Registers
Abbreviation Ch. Controlled Register name Reference
DMACR All Entire DMAC configuration register 5.2
DMACAO Configuration Aregister 5.3
DMACBO Configuration B register 5.4
DMACSAO ch0 Transfer source address register 5.5
DMACDAO Transfer destination address register 5.6
DMACA1 Configuration Aregister 5.3
DMACBL1 Configuration B register 5.4
DMACSA1 ch-1 Transfer source addressregister 55
DMACDA1 Transfer destination address register 5.6
DMACA2 Configuration Aregister 5.3
DMACB2 Configuration B register 5.4
DMACSA2 ch-2 Transfer source addressregister 55
DMACDA?2 Transfer destination address register 5.6
DMACA3 Configuration Aregister 5.3
DMACB3 Configuration B register 5.4
DMACSA3 ch-3 Transfer source address register 55
DMACDA3 Transfer destination address register 5.6
DMACAA4 Configuration Aregister 5.3
DMACB4 Configuration B register 5.4
DMACSA4 ch4 Transfer source addressregister 55
DMACDA4 Transfer destination address register 5.6
DMACAS5 Configuration Aregister 5.3
DMACB5 Configuration B register 5.4
DMACSA5 ch3 Transfer source address register 5.5
DMACDAS Transfer destination address register 5.6
DMACAG6 Configuration Aregister 5.3
DMACB6 ch6 Configuration B register 5.4
DMACSAG6 Transfer source addressregister 55
DMACDAG6 Transfer destination address register 5.6
DMACA7 Configuration Aregister 5.3
DMACB7 ch7 Configuration B register 5.4
DMACSA7 Transfer source addressregister 55
DMACDA7 Transfer destination address register 5.6
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5.2 Entire DMAC Configuration Register (DMACR)

bit
Field
Attribute

Initial Value

bit
Field
Attribute
Initial Value

This section explains entire DMAC configuration register (DMACR).

Register configuration

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| DE | DS |Reserved| PR | DH[3:0] | Reserved

RW RW RIW RIW RIW RW

0 0 0 0 0000 00000000

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Reserved

RIW
0x0000

Register functions

[bit31] DE : DMA Enable (all-channel operation enable bit)

This bit controls the enabling and disabling of transfer operations for all of the channels.

When "1" is set to this bit, the operations ofall of the channels are enabled and each channel operates
accordingto its settings.

When "0" is setto this bit, the operations ofall of the channels are disabled, and no transferis performed
until "1" is setto the bit. Also, a channelin the middle of its transfer operation is forced to stop the transfer.

This bit can be used to force all of the channels thatare currently performing a transferto stop it and reset
the configuration register.

bit Function
0 Disables the operations of all of the channels. (Initial value)
1 Enables the operations of all of the channels.

[bit30] DS : DMA Stop
This bit indicates the transfer state of all of the channels.
If either of the following conditionsis established during transfer operation, the bitis setto "1" by DMAC.

— When "0"is written to the DMACR:DE bit and then the transfers ofall of the channels are completed.
— When a value otherthan "0000" is written to the DMACR:DH bit and then the transfers ofall of the
channels pause.

When DMACR:DE=1 and DMACR:DH=0000 are set and all of the channels become enabled to operate, this
bitis setto "0" by DMAC.

Although the attribute of this bitis R/W, writing to it by CPU does notaffect DMAC’s operation. If, however,
the DMACR register needs to be updated without affecting the state of this bit, firstread from this bit and
then rewrite the same value.

bit Function
0 Clears the disabling of all-channel operation or the setting of all-channel pause. (Initial value)

The transfers of all of the channek have stopped due to the disabling of all-channel operation
or the setting of all-channel pause.
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[bit29] Reserved: Reserved bit
When writing, always write "0". "0" is always read.

[bit28] PR : Priority Rotation

This bit controls the order of transfer priority among channels.

When this bitis setto "0", the priority orderis fixed for all of the channels.

When this bitis setto "1", the priority orderis determined in arotation method for all of the channels.

bit Function
0 Fixes the priority order.
(ch.0>ch.1>ch.2>ch.3>ch.4>ch.5>ch.6>ch.7) (Initial value)
1 Applies the rotation method to the priority order.

For selection ofthe transfer priority order, see Section "3.5 Channel Priority Control".

[bit27:24] DH : DMA Halt (All-channel pause bit)
This bit controls the pause/cancellation oftransfer operations for all of the channels.
When this bitis setto a value other than "0000", all of the channels thatare currently performing a transfer

are put on pause.Whenit is setto "0000", the transfers are resumed.

Even if a transfer request from an external/peripheral device is asserted, the channels in Pause state ignore
the transferrequest. In the cases of Block transfer and Burst transfer, the relevant channel does notstart a
transfer, even if the pause is cleared. In order to complete a transfer when a pause is set during the transfer,
an additional transfer requestis required after the pauseis cancelled.

This bit can be used to put a transfer on pause withoutresetting the configuration registers of all of the

channels.
bit27:24 Function
0000 Cancels the pause of transfers forall of the channels. (Initial value)
Other than 0000 | Puts the transfers of all of the channels on pause.

[bit23:0] Reserved: Reserved bits
When writing, always write "0". "0" is always read.
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5.3 Configuration A Register (DMACA)

bit
Field
Attribute
Initial Value

bit
Field
Attribute
Initial Value

This section explains configuration Aregister (DMACA).

Register configuration
31 3 29 28 27 26 25 24 23 22 21 20 19 18 17 16

| e8| P8 | sT | IS[5:0] Reserved BC[3:0]
RW RW RW RIW RW RIW
o 0 0 000000 000 0000

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

TC[15:0]

RIW
0x0000

Register functions

[bit31] EB : Enable bit (individual-channel operation enable bit)

This bit controls the enabling and disabling ofthe transfer operation ofan individual channel.

When this bitis setto "1", the relevant channelis enabled to operate and waits for a trigger to start its
transfer operation (the DMACR:DE mustbe setto "1").

If the EM bit (DMACBI0]) is notsetto "1", DMAC clears this bitto "0" upon the completion ofthe transfer.

When this bitis setto "0", the relevant channelis disabled to operate and does not perform transfer
operation untilitis setto "1". Also, if it is inthe middle oftransfer operation,itis forced to stop the transfer.
This bit can be used to force the relevant channel thatis currently in transfer operationto stop it and reset
the configuration register.

bit Function
0 The operation of the relevant channel is disabled. (Initial value)
1 The operation of the relevant channel is enabled.

[bit30] PB : Pause bit (individual-channel pause bit)

This bit controls the pause/cancellation ofthe transfer operation ofan individual channel.

When this bitis setto "1" and the relevant channelis currentlyin transfer operation, it puts the transferon
pause.Whenthis bitis setto "0", itresumesthe transfer.

This bitis clearedto "0", when the transfer operation of the channelis completed.

Even if a transfer request from an external/peripheral device is asserted, the channels in Pause state ignore
the transferrequest. In the cases of Block transfer and Burst transfer, the relevant channel does notstart a
transfer, even if the pause is cleared. In order to complete a transfer when a pause is s et during the transfer,
an additional transfer requestis required after the pause is cancelled.

This bit can be used to put a transfer on pause withoutresetting the configuration register ofthe relevant
channel.

bit Function
0 Cancels the pause of the transfer of the relevant channel.
1 Puts the transfer of the relevant channel on pause.
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[bit29] ST: Software Trigger

This bitis used to generate a software transfer requestfor an individual channel.

When this bitis setto "1", a trigger is generated by the software transfer requestand the relevant channel
starts its transfer. After the completion ofthe transfer, DMAC clears this bitto "0".

When this bitis setto "0" during the transfer, the transfer stops.

bit Function
0 No software transferrequest (Initial value)
1 Softw are transferrequest available

[bit28:23] I1S[5:0] : Input Select

These bits selectthe trigger for transferrequests.

When the transfertriggeris setto software request (ST=1), setthe IS[5:0] bits to "000000".

When the transfer trigger is set to hardware request, specify which Peripheral’s interrupt signal to be used to
start transfer. Any Peripheral can be selected for all of the channels.

The hardware transfer requestsignal to be connected to DMAC varies depending on the product. Check the
transferrequestsignal to be connected in "2.2 1/0O Signals of DMAC" before setting the selection.

bit28:23 Function
000000 Softw are (Initial value)
100000 IDREQ[O]
100001 IDREQ[1]
100010 IDREQ[2]
100011 IDREQ[3]
100100 IDREQ[4]
100101 IDREQ[5]
100110 IDREQ[6]
100111 IDREQ[7]
101000 IDREQ[8]
101001 IDREQ[9]
101010 IDREQ[10]
101011 IDREQ[11]
101100 IDREQ[12]
101101 IDREQ[13]
101110 IDREQ[14]
101111 IDREQ[15]
110000 IDREQ[16]
110001 IDREQ[17]
110010 IDREQ[18]
110011 IDREQ[19]
110100 IDREQ[20]
110101 IDREQ[21]
110110 IDREQ[22]
110111 IDREQ[23]
111000 IDREQ[24]
111001 IDREQ[25]
111010 IDREQ[26]
111011 IDREQ[27]
111100 IDREQ[28]
111101 IDREQ[29]
111110 IDREQ[30]
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bit28:23 Function
111111 IDREQ[31]
Setting other . -
9 Setting is prohibited.
than above

[bit22:20] Reserved: Reserved bits
When writing, always write "0". "0" is always read.

[bit19:16] BC[3:0] : Block Count

These bits specifythe number of blocks for Block/Bursttransfer.

When the transfermode is setto Demand transfer, setBC[3:0] to "0000".

Set the value "BC[3:0]=Number of blocks - 1". The maximum allowed number ofblocks is 16.

The value of these bits can be read during a transfer. Normally, as one transfer source access orone
transfer destination accessis completed successfully, BC[3:0] is decreased by1.

— Inthe case of DMACB:RC=1:
The value setwhen the transfer started is reloaded upon the completion ofthe transfer.
= Inthe case of DMACB:RC=0:

The value is setto "0" upon successful completion of the transfer, while the value remains the same
value as setduring the transfer suspension upon unsuccessful completion ofthe transfer.

Function

bit19:16

Number of transfer blocks (Initial value : 0x0)

[bit15:0] TC[15:0] : Transfer Count
These bits specifythe number of transfers for Block/Burst/Demand transfer.

Setthe value "TC = Number of transfers - 1". The maximum allowed number oftransfers is 65536.
The value of these bits can be read during a transfer. Normally, as the transfer of one block is completed, TC
is decreased by 1.

— Inthe case of DMACB:RC=1

The value setwhenthe transfer started is reloaded upon the completion of the transfer.

- Inthe case of DMACB:RC=0
The value is setto "0" upon successful completion ofthe transfer, while the value remains the same
value as setduring the transfer suspension upon unsuccessful completion ofthe transfer.

Function
Number of transfers (Initial value : 0x0000)

bit15:0
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5.4 Configuration B Register (DMACB)

This section explains configuration B register (DMACB).

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Feld | Reserved | wmsp0] | ™wiio] | rs | o[ rRe | Rs| rRO| B | O SS[2:0] |
Attribute RIW RIW RW  RW RW RW RW RW RW RW RWO
Initial Value 00 00 00 o o o 0 0 o0 o0 000
bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Field Reserved | EM |
Attribute RW RW
Initial Value 000000000000000 0

Register functions

[bit31:30] Reserved: Reserved bits
When writing, always write "0". "0" is always read.

[bit29:28] MS[1:0] : Mode Select
These bits selectthe transfermode.

bit29:28 Function
00 Block transfer mode (Initial value)
01 Bursttransfer mode
10 Demand transfer mode
1 Reserved

[bit27:26] TWI[1:0] : Transfer Width
These bits specifythe bit width of transfer data.

bit27:26 Function
00 Byte (8 bits) (Initial value)
01 Half-w ord (16 bits)
10 Word (32 bits)
11 Reserved

[bit25] FS: Fixed Source
This bit specifies whetherto incrementor fix the transfer source address.

bit Function
0 Increments the transfer source address according to TW[1:0]. (Initial value)
1 Fixes the transfer sourceaddress.
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[bit24] FD : Fixed Destination
This bit specifies whetherto incrementorfix the transfer destination address.

bit Function

0 Increments the transfer destination address according to TW[1:0]. (Initial value)

1 Fixes the transfer destination address.

[bit23] RC : Reload Count (BC/TC reload)

This bit controls the reload function of BC[3:0] and TC[15:0].

When this bitis setto "1", the value set when the transfer started is reloaded to BC[3:0] and TC[15:0] upon
completion ofthe transfer.

bit Function
0 Disables the reload function of BC/TC. (Initial value)

1 Enables the reload function of BC/TC.

[bit22] RS : Reload Source
This bit controls the reload function of the transfer source address.
When this bitis setto "1", the value set when the transfer started is reloaded to DMACSAupon completion of

the transfer.

bit Function

0 Disables the reload function of the transfer source address. (Initial value)

1 Enables the reload function of the transfer source address.

[bit21] RD : Reload Destination

This bit controls the reload function of the transfer destination address (DMACDA).

When this bitis setto "1", the value set when the transfer started is reloaded to DMACDA upon completion
of the transfer.

bit

Function

0

Disables the reload function of the transfer destination address. (Initial value)

1

Enables the reload function of the transfer destination address.

[bit20] El :Error Interrupt (unsuccessful transfer completion interrupt enable)

This bit enables ordisables the notification ofan interruptwhen a transfer has been unsuccessfully
completed.

When this bitis setto "1", an interruptis issued if SS is in the following status upon completion ofthe
transfer.

— Address overflow SS[2:0]=001

— Stop by transfer stop requestfrom a Peripheral, or the disabling oftransfer by the EB/DE bit
SS[2:0]=010

— Transfersource access error SS[2:0]=011

— Transferdestination access error SS[2:0]=100

bit Function

0 Disables an interrupt to be issued upon unsuccessful completion of transfer. (Initial value)

1 Enables aninterruptto be issued upon unsuccessful completion of transfer.
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[bit19] CI :Completion Interrupt : (successful transfer completion interrupt enable)
This bit enables or disables the notification of an interrupt when a transfer has been successfully completed.

When this bitis setto "1", an interruptis generated, if SS is set to successful completion upon completion of
the transfer.

bit Function
Disables an interruptto be issued upon successful completion of transfer.
0 (Initial value)
1 Enables aninterruptto be issued upon successful completion of transfer.

[bit18:16] SS[2:0] : Stop Status (stop status notification)

These bits representa code that indicates the stop status or completion status ofa transfer.

The following table shows the available codes.

If a successful transfer completion interruptor unsuccessful transfer completion interruptis issue d, the
interruptsignal is deasserted bywriting "000" to these bits.

bit18:16 Description
000 Initial value
001 Termination by transfer error (address overflow)
. Termination by transfer stop request (stop by transfer stop request for Peripheral or the
disabling of transfer by the EB/DE bit)
o1 Termination by transfer error (transfer source accesserror)
100 Termination by transfer error (transfer destination access error)
101 Successfultransfer completion
110 Reserved
111 Transfer on pause

If various errors occur simultaneously, the termination code is indicated according to the following priority.

Highest priority
Reset
Clearing by w riting "000"
Address overflow
Stop request
Transfer source access error
Transfer destination accesserror
Low est priority

[bit15:1] Reserved: Reserved bits
When writing, always write "0". "0" is always read.

[bit0O] EM : Enable bit Mask (EB bit clear mask)
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This bitis used to maskthe clear of the EB bit (DMACA[31]) from DMAC upon completion ofthe transfer.

- Inthe case of EM=0
DMAC clears the EB bit (DMACA[31]) to "0" upon completion ofthe transfer.
— Inthe case of EM=1
It does notclear the EB bit upon completion ofthe transfer. This function allows transfers to be

repeated withoutinstruction from CPU.

This function can only be used for hardware transfer. To use the function, enable the reload function of RC,
RS and RD bits.

bit Function
0 Clear DMACA:EB bit (bit31) upon completion of the transfer. (Initial value)
1 Dose not clear DMACA:EB bit (bit31) upon completion of the transfer.
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5.5 Transfer Source Address Register (DMACSA)

This section explains transfer source address register (DMACSA).

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | DMACSA[31:16]
Attribute RW
Initial Value 0x0000
bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Field DMACSA[15:0]
Attribute RW
Initial Value 0x0000

Register functions

[bit31:0] DMACSA : DMAC Source Address

These bits specifythe transfer start address ofthe transfer source.

It is not possible to specifyan address causing an analingend transfer to the setting of W[1:0]. The value of
these bits can be read during the transfer.

= In the case of DMACB:FS=1
The transfer source addressis setto a fixed value and no change occurs.

— Inthe cases of DMACB:FS=0 and DMACB:RS=0

The value is incremented according to TW[1:0]. Upon successful transfer completion, itis the next
address after the transfer completion address. Upon unsuccessful transfer completion, itis the value
setduring the suspension.

In the cases of DMACB:FS=0 and DMACB:RS=1
It is incremented according to TW[1:0] during the transfer. Upon completion of the transfer, the value set
when the transfer started is reloaded.

Function

bit31:0 Specifies the transfer source address fromwhich the transfer starts.
(Initial value: 0x00000000)
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5.6 Transfer Destination Address Register (DMACDA)

bit
Field
Attribute
Initial Value

bit
Field
Attribute
Initial Value

This section explains transfer destination address register (DMACDA).

Register configuration
31 3 29 28 27 26 25 24 23 22 21 20 19 18 17 16

DMACDA[31:16]

RW
0x0000

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

DMA CDA[15:0]

RW
0x0000

Register functions

[bit31:0] DMACDA : DMAC Destination Address

These bits specifythe transfer start address ofthe transfer destination.

It is not possible to specifyan address causing an unalingend transfer to the setting of W[1:0].. The value of
these bits can be read during the transfer.

In the case of DMACB:FD=1, the transfer destination addressis setto a fixed value and no change occurs.

In the cases of DMACB:FD=0 and DMACB:RD=0, the value is incremented according to TW[1:0]. Upon
successful transfercompletion, itis the next address after the transfer completion address. Upon
unsuccessful transfer completion, itis the value setduring the suspension.

In the cases of DMACB:FD=0 and DMACB:RD=1, itis incremented according to TW[1:0] during the transfer.
Upon completion ofthe transfer, the value setwhen the transfer started is reloaded.

Function

bit31:0 Transfer destination address fromw hich DMA transfer starts
(Initial value: 0x00000000)
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6. Usage Precautions
This section explains the precautions on using DMAC.

Precautions on register setting
When setting DMAC register, please note the following.

- The DMACR, DMACA, DMACB, DMACSAand DMACD Aregisters can be accessed by byte, half-word
and word.

— The registeraddressin DMAC cannotbe setto the DMACSA or DMACDA register.

— Channel setting registers cannotbe changed during DMA transfer, except the DE/DH bits of DMACR,
the EB/PB bits of DMACA and the EM bit of DMACB.

Precautions on STOP and TIMER mode transition
When transiting to STOP mode and TIMER mode, make sure to stop the operation of all channels ofthe

DMAC and confirm the stop of the DMAC by DS flag. If the transitionis made to STOP mode and TIMER
mode while DMAC is operating, an unexpected operation can be executed when returningto RUN mode.

Note on Transfer Memory Space
Do not execute the transferto the bit band area.
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1. Overview

This section provides an overview of the I/O port.

The I/O port of this series provides the following features.

B The I/O port of this series sharesthe following functions.

GPIO
General-purpose I/O ports, which can read an inputlevel and setan outputlevel from the CPU.
Fast GPIO

Fast GPIO, which can read an input level and setan output level from the CPU by 1 cycle. For the
details, referto the "CHAPTER: Fast GPIO"

Peripheral input/output

Digital input/outputsignal ports of peripheral functions.
Special I/O ports

Analog inputport

An analog inputport of an A/D converter and LCD controller.

Analog outputport
An analog output port of a D/A converter and LCD controller.

Oscillation port

B The followings settings can be made for each pin.

You can set whetherthe I/O port willbe used as a GPIO, a digital pin of peripheral functions, ora
special pin.

You can set whetherthe I/O port will be used as an inputport or an output port.

You can enable or disable pull-up.

Peripheral functions are assigned to two or more I/O ports with input/outputof the same function. You
can setto which I/O port the function can be allocated (relocation function).

By setting registers, you can setthe /O port to Hi-Z status while the CPU is in standbymode.
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2. Configuration,Block Diagram, a

nd Operation

This section explains the configuration, block diagram, and operation ofthe 1/O port.

Configuration of the 1/O Port

By setting registers ofthe I/O port, selectInput/Output direction and select GPIO/peripheral.
Figure 2-1 shows the details ofthe 1/O port.
Figure 2-1 Block Diagram of the 1/O Port

A\
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*1: When one of the followings is set, I/O portis setto input direction.

- ADE/SPSR=1

- DAE=1

- PICTL=0

— PICTL=1 and COMXSEGxx=1

- VEx=1

*2: When one of the followings is set, the input value is fixed to "0".
Otherwise, the pinis setas the digital input pin.

— ADE/SPSR=1

- DAE=1

- PICTL=0

= PICTL=1 and COMX/SEGxx=1

- VEx=1

Notes:

-  For some products, 5V tolerant1/O does not have a pull-up resistor.

— Ifitdoes not have a pull-up resistor, the PCR register setting is null.

-  PZRregister functionis implemented only in some specific pins.

—  Only pinsdescribed as "PZR register control is enabled"in the remarks column of "I/O CIRCUIT
TYPE" of the Data Sheet can control this feature.

- PFROregisteris notinitialized by deep standby transition reset.

—  Fordetails of DAE bit,"5.1. D/A Control Register (DACR)"in "10-bitD/A CONVERTER"in "Analog
Macro Part".

—  For details of PICTL/COMX/SEGXxx/VEX bit, "5.3 LCDC Control Register 3 (LCDCC3)","5.5 LCDC
COM Output Enable Register (LCDC_COMEN)"and"5.6 LCDC SEG Output Enable Register 1/2
(LCDC_SEG1/2)"of "LCD CONTROLLER" in"Analog Macro Part".

- FPDIR/FPDOR/FPOER are registers for Fast GPIO. For the details, refer to the "CHAPTER: Fast
GPIO".

Table 2-1 describesregister function.
— The PFR, DDR, PDIR, PDOR, and PCR register have 1-bit control register for each 1/O port and select
a function for the 1/O port.

— The ADE register has 1-bitcontrol registerfor each I/O port which doubles as an analog inputpin and

selects afunction for the /O port.

— The SPSR registerselects afunction for the 1/O port as an oscillation pin.

— The EPFR register has control register for each I/O pin of peripheral functions and selects to which 1/O

port an I/O pin of peripheral functions will be relocated.

— PZR registersets open drain control in pseudo mode bythe Hi-Zing /O port when outputting the High

level of a particular pin.
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Table 2-1 Register Function Descriptions
Register . —
Function description
name
ADE Aregister to setw hether the /O portw illbe used as a special pin (an analog input pin) or a digital
input/output pin.
SPSR Aregister to setw hether the VO portw illbe used as a special pin (oscillation) or a digital input/output
pin.
PFR Aregister to setw hether the /O port w illbe used as an input/output pin of GPIO function or an
input/output pin of peripheral functions.
PCR Aregister to setw hether a pull-up resistor of the /O portw illbe connected or disconnected if the /O

portis used as a digital input pin or a digital bidirectional pin.

A register to set whether the /O port will be used as an input pin or an output pin if the /O port is used
DDR as a GPIO function pin.
Note: If a pin is selected as an /O pin of peripheral functions, a setting value is invalid.

Aregister to read the level status of the /O port.
- If the I/0 port is used as a digital input pin, it reads input level.

PDIR - If the 1/0 port is used as a digital output pin, it reads output level.
- If the I/0 port is used as an analog input pin, it alway s reads "0".
Aregister to setoutput level if the VO portis used as an output pin of GPIO function.
- When "0" is set, it outputs Low level.
PDOR - When "1" is set, it outputs High level.
Note: If a pin is selected as GPIO input or input/output of peripheral functions, a setting value is
invalid.
Aregister to select a function for an input/output of peripheral functions and set relocation function.
- Setting a peripheral output pin
It sets whether to produce output for the I/O port or not. In addition, it can also set to which /O port a pin of
peripheral functions will be relocated for each pin.
EPFR ) ) ’ )
- Setting a peripheral input pin
It can set to which 1/0 port a pin of peripheral functions will be relocated for each pin.
- Setting a peripheral bidirectional pin
It can set to which /O port a pin of peripheral functions will be relocated for each pin
This register sets open the drain control of the /O port.
- Set the I/O port to Low output when the 1/0 port is outputting Low lev el (pull-up disconnection regardless of
PCR setting value)
- Set open drain control in pseudo mode by setting the I/O port on Hi-Z status when the I/O port outputs High
level (pull-up disconnection regardless of PCR setting value)
PZR - Set the I/0 port on Hi-Z status when the 1/0 port is used for input (pull-up disconnection regardless of PCR

setting v alue)
Note:
This function is implemented only in some specific pins.
Only pins described as "PZR register controlis enabled" in the remarks column of "/O CIRCUIT
TYPE' of the Data Sheet can control the open drain.
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Table 2-2 lists pin functions which availabilitydepends on selected I/O port functions and register setting

values.

Table 2-2 I/0O Port Functions and Register Setting Values

I/0 Port Function ADE
SPSR/
DAE
. . . ) . PFR | DDR | PZR PCR EPFR
Available main function Available sub function COMx/
SEGx/
VEx
Special pin
Analog input, .
( ginp N/A 1 - - - Disconnect *0
Analog output,
Oscillation)
S . . o . 0 0 Valid
GPIO function input pin Peripheral function input pin*5 -
0 0 1 Disconnect *1
. . GPIO function input pin (FB) 1 0 Disconnect
GPIO function output pin . o . -
Peripheral function input pin (FB) 1 1 Disconnect
Peripheral function output GPIO functioninput pin (FB) 0 0 Disconnect *0
pin Peripheral function input pin (FB) 1 Disconnect
Peripheral function GPIO function input pin (FB) 1 0 Valid *3
bidirectional pin Peripheral function input pin (FB) 1 Disconnect
. o ) L ) 0 Valid
Peripheral functioninputpin | GPIO function input pin - *4
1 Disconnect

Legends

Valid:

Disconnect:

(FB):

Indicates that a register setting value does notaffect pin functions.

Indicates that a pull-up resistoris disconnected if PCR register value is 0.
Indicates that a pull-up resistoris connected if PCR registervalue is 1.

Indicates that a pull-up resistoris disconnected regardless of PCR register value.

Indicates that an output signal ofthe I/O port provides feedback and the level of the /O port
can be read from PDIR. The signal can be also used as inputfor peripheral functions.

*0: If the inputpin of peripheral functions is selected for the 1/0O port, the setting is invalid.
If the output pin of peripheral functions is selected forthe I/O port, the setting is invalid.
If the bidirectional pin of peripheral functions is selected forthe 1/O port, the setting is invalid.

*1. If the inputpin of peripheral functions is selected for the I/O port, the setting is valid.
If the output pin of peripheral functions is selected for the I/O port, the settingis invalid.
If the bidirectional pin of peripheral functions is selected for the I/O port, the setting is invalid.

*2: Indicates that the outputpin of peripheral functions is selected for the 1/O port.

*3: Indicates that the bidirectional pin of peripheral functions is selected for the I/O port.

*4. Indicates that neither the output pin nor the bidirectional pin of peripheral functions is selected for the

I/O port.

*5.  When NMIX pinis used, setNMIS="1" and PFR="1".

Initially Selected Functions for the I/O Port
Table 2-3 describesinitiallyselected functions for each I/O port after resetis released.

Table 2-3 Initially Selected Functions for Each I/O Port after Reset Is Released

[ o |

Pin Initially selected function
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1 SWCLK, SWDIO Serial Wire Debug (SWD) pin is selected. Pull-up is enabled.
Can be used as an analog input pin. Digital input is cut off and "0"
2 ANXX -
is input.
3 X0.X1.XOA, XA .Can be used as an oscillation pin. Digital input is cut off and "0" is
input.
4 All GPIO pins other than the above pins | Digital input. Output is Hi-Z.
Note: For the status of pins otherthan GPIO (MD pins, a resetpin), see "Data Sheet" of the product
used.

All the outputselection values of EPFR during resetare "no output".

Relocation Function
Some input/outputof peripheral functions have more than one pin (relocation pin).

One of the pins can be selected by setting EPFR. Figure 2-2 show the schematic view of relocation

function.

Fgure 2-2 Schematic View of Relocation Function

O00000 0

] =
] 1
] 1
— . —
- Relocation —
— select —
[« 1
] 1
] =
] 1
4}& Relocation output pin _0
Peripheral OUtpUt 4}& Relocation output pin _1
macro select -
4}& Relocation output pin _2
4—& Relocation input pin A_0
Peripheral Input select 4—& Relocation input pin A_1
macro
4—& Relocation input pin A_2
Note:  Which peripheral functionis allocated to which pin depends on products.

See the pinfunction listof "Data Sheet" of the product used.

Even if the inputof one I/O port is connected to two or more peripheral functions, all peripheral inputs

can be used by setting EPFR. For example, in Figure 2-3, by selecting inputfor both "Relocation input
pin A_2" and "Relocationinputpin B_1", simultaneous usage is possible. In this way, itis possible to
use external interruptand a multi-function serial inputpin shared byone I/O port simultaneously.
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Fgure 2-3 Multiple Peripheral Inputs

4—' g Relocation input pin A_O
Input select 4—& Relocation input pin A_1

Relocation input pin A_2/
relocation input pin B_1

Peripheral
macro A

A

X

Relocation input pin B_0

A

Peripheral <

Input select
macro B

4—& Relocation input pin B_2

— Even ifan I/O pinis set as output, it can work as an input pin because inputis notmasked. For
example, timer output can be used as external interruptinputwhich is shared.
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Fixed Priority of EPFR Outputs
Only one output pin function among two or more outputs is allocated to one I/O port.

By setting the EPFR register, if more than one outputis set, fixed priority is applied and outputpins are
selected. Figure 2-4 shows outputpins and fixed priority.

Fgure 2-4 Output Pins and Fixed Priority

Peripheral |
macro A ”
: . . . Peripheral A output pin _0/
Peripheral o | Fixed priority _>|Z peripheral B output pin _1/
macro B g function peripheral C output pin _0
Peripheral |
macro C v

Table 2-4 describes the fixed priority of EPFR.
Table 2-4 Fixed Priority of EPFR

Priority Higher Peripheral function Applied pin

! Special input Serial Wire Debug input, NMI input
l Serial Wire Debug /O pin
| CAN Output pin
l Multi-function serial Output pin, VO pin*
l Base timer output /O pin
l Multi-function timer Output pin
l Internal CR w aveform output Output pin
l RTC Output Output pin

Priority Low er SUBCLK Output Output pin

Note: The fixed priorityis only applicable when "output” is set for more than one function. In case of "input",
there is no fixed priority.
However, "Special input" has a higher priority than any other "output” setting. When "Special input” is
set, the "output” setting allocated to the same portis invalid.
*1 : The priority is SOT(serial data output)> SCS(chip selectoutput)in TYPE1 product.

— Dueto outputsetting on the lower part of the priority, the EPFR register always includes "no output"
setting.

— If you are going to use a pin as an external input pin of peripheral functions, disable all shared output
settings. If every output of a pin is notselected by the EPFR register, the pin works as an external input

pin.
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Operation in deep standby mode
GPIO function is selected in deep standby mode. Figure 2-5 shows I/O port operation in deep standby

mode.
FHgure 2-5 1/O port operation in deep standby mode
_ Program . .
I/O port (SPL=0) setting valid GPIO Program setting valid
/0 Port (SPL=1) Program Hi-Z GPIO Program setting valid
setting valid
Deep standby
mode
Normal Reset .
CPU status operation Power OFF status Normal operation
Deep Deep Deep
standby standby standby
Mode mode transition
transition return reset release

Note:
—  Forthe state of each pinin deep standby mode, refer to the pin state table in the "Data Sheet" of the
productused.

386 S6E1A1_MN710-00001-1v0-E January 17,2014



CHAPTER10-1: I/O Port
3. Setup Procedure Example /\

PERIPHERAL MANUAL SPANSIO‘N”‘

3. Setup Procedure Example

This section explains a procedure example of setting up the I/O port.

Setup of the 1/0 Port
By setting registers ofthe 1/O port, selectl/O direction and select GPIO/peripheral.

Figure 3-1 shows a setup procedure example.
Figure 3-1 Setup Procedure Example of the I/O Port

The pin doubles as a ADE/SPSR/DAE=17?

Yes

pecial pin2
No <
[ Special pin selected ]
No

l Yes
| Set peripherals | l

l No special pin
| Set EPFR. Set E)eripheral pins | |

Set peripheral output?

| Set GPIO. Setting PDOR output possible

EPFR peripheral output enabled
Note: Output follow s fixed priority

DDR=07?
No

Yes

Set GPIO input

l PDIR readable

[ EPFR peripheral input enabled ]
\ 4
[ Set GPIO output }
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4. Registers
This section provides the registerlistof the I/O port.
Table 4-1 provides the register list.
Table 4-1 Register List of the 1/O Port
Abbreviation Register name Reference

PFRO Port function setting register 0
PFR1 Port function setting register 1
PFR2 Port function setting register 2
PFR3 Port function setting register 3
PFR4 Port function setting register 4
PFR5 Port function setting register 5
PFR6 Port function setting register 6
PFR7 Port function setting register 7 a1
PFR8 Port function setting register 8
PFR9 Port function setting register 9
PFRA Port function setting register A
PFRB Port function setting register B
PFRC Port function setting register C
PFRD Port function setting register D
PFRE Port function setting register E
PFRF Port function setting register F
PCRO Pull-up setting register 0
PCR1 Pull-up setting register 1
PCR2 Pull-up setting register 2
PCR3 Pull-up setting register 3
PCR4 Pull-up setting register 4
PCR5 Pull-up setting register 5 4.2
PCR6 Pull-up setting register 6
PCR7 Pull-up setting register 7
PCR9 Pull-up setting register 9
PCRA Pull-up setting register A
PCRB Pull-up setting register B
PCRC Pull-up setting register C
PCRD Pull-up setting register D a2
PCRE Pull-up setting register E
PCRF Pull-up setting register F
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Abbreviation Register name Reference
DDRO Port input/output direction setting register 0
DDR1 Port input/output direction setting register 1
DDR2 Port input/output direction setting register 2
DDR3 Port input/output direction setting register 3
DDR4 Port input/output direction setting register 4
DDR5 Port input/output direction setting register 5
DDR6 Port input/output direction setting register 6
DDR7 Port input/output direction setting register 7 43
DDR8 Port input/output direction setting register 8
DDR9 Port input/output direction setting register 9
DDRA Port input/output direction setting register A
DDRB Port input/output direction setting register B
DDRC Port input/output direction setting register C
DDRD Port input/output direction setting register D
DDRE Port input/output direction setting register E
DDRF Port input/output direction setting register F
PDIRO Port input data register O
PDIR1 Port input dataregister 1
PDIR2 Port input data register 2
PDIR3 Port input data register 3
PDIR4 Port input data register 4
PDIR5 Port input dataregister 5
PDIR6 Port input data register 6 4.4
PDIR7 Port input data register 7
PDIR8 Port input data register 8
PDIR9 Port input data register 9
PDIRA Port input data register A
PDIRB Port input data register B
PDIRC Port input data register C
PDIRD Port input data register D
PDIRE Port input data register E 4.4
PDIRF Port input data register F
PDORO Port output data register O
PDOR1 Port output data register 1
PDOR2 Port output data register 2
PDOR3 Port output data register 3
PDOR4 Port output data register 4
PDOR5 Port output data register 5
PDOR6 Port output data register 6
PDOR7 Port output data register 7 45
PDOR8 Port output data register 8
PDOR9 Port output data register 9
PDORA Port output data register A
PDORB Port output data register B
PDORC Port output data register C
PDORD Port output data register D
PDORE Port output data register E
PDORF Port output data register F
ADE Analog input setting register 4.6
EPFR Extended pin function setting register 4.7
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Abbreviation Register name Reference
EPFROO Extended pin function setting register 00 4.8
EPFRO1 Extended pin function setting register 01 49
EPFRO2 Extended pin function setting register 02 4.10
EPFRO3 Extended pin function setting register 03 411
EPFRO4 Extended pin function setting register 04 4.12
EPFRO5 Extended pin function setting register 05 4.13
EPFRO6 Extended pin function setting register 06 4.14
EPFRO7 Extended pin function setting register 07 4.15
EPFRO8 Extended pin function setting register 08 4.16
EPFRO9 Extended pin function setting register 09 4.17
EPFR12 Extended pin function setting register 12 4.18
EPFR13 Extended pin function setting register 13 4.19
EPFR14 Extended pin function setting register 14 4.20
EPFR15 Extended pin function setting register 15 4.21
EPFR16 Extended pin function setting register 16 4.22
EPFR17 Extended pin function setting register 17 4.23
EPFR18 Extended pin function setting register 18 4.24
EPFR21 Extended pin function setting register 21 4.25
EPFR22 Extended pin function setting register 22 4.26

SPSR Special Port Setting Register 4.27
PZRO Port pseudo opendrain setting register O
PZR1 Port pseudo open drain setting register 1
PZR2 Port pseudo open drain setting register 2
PZR3 Port pseudo opendrain setting register 3
PZR4 Port pseudo opendrain setting register 4
PZR5 Port pseudo open drain setting register 5
PZR6 Port pseudo open drain setting register 6
PZR7 Port pseudo open drain setting register 7 428
PZR8 Port pseudo open drain setting register 8
PZR9 Port pseudo open drain setting register 9
PZRA Port pseudo open drain setting register A
PZRB Port pseudo open drain setting register B
PZRC Port pseudo open drain setting register C
PZRD Port pseudo open drain setting register D
PZRE Port pseudo open drain setting register E
PZRF Port pseudo open drain setting register F
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4.1 Port Function Setting Register (PFRXx)

The PFRXx register selects usage ofa pin.

List of PFR Register Configuration

bit 31 16 15 0 Initial value Attribute Corresponding port
Reserved PFRO 0x000A R/W POF to POO
Reserved PFR1 0x0000 RW P1F to P10
Reserved PFR2 0x0000 R/W P2F to P20
Reserved PFR3 0x0000 RW P3F to P30
Reserved PFR4 0x0000 RW PAF to P40
Reserved PFR5 0x0000 RW P5F to P50
Reserved PFR6 0x0000 R/W P6F to P60
Reserved PFR7 0x0000 RW P7F to P70
Reserved PFR8 0x0000 RW P8F to P80
Reserved PFR9 0x0000 RW POF to P90
Reserved PFRA 0x0000 R/W PAF to PAO
Reserved PFRB 0x0000 RIW PBF to PBO
Reserved PFRC 0x0000 RIW PCF to PCO
Reserved PFRD 0x0000 RIW PDF to PDO
Reserved PFRE 0x0000 RIW PEF to PEO
Reserved PFRF 0x0000 R/W PFF to PFO

Detailed Register Configuration
bit 31 16 15 0

Field | Reserved PFRx

Register Function

[bit31:16] Reserved: Reserved bits
"0x0000" is read out from these bits.
When writing these bits, setthem to "0x0000".

[bit15:0] PFRx: Port Function Setting Register x
Selects usage ofa pin.

bit15:0 Description
Reading Can read out the setting value of the register.
N Uses a pin as a GPIO pin.
Writing - - - - -
Uses a pin as an input/output pin of peripheral functions.
Notes:

- The "x" of PFRx is a wildcard. PFRx indicates PFRO, PFR1, PFR2, etc.

- The "x" of Px0 and PxF is a wildcard. Px0 indicates P00, P10, P20, etc. PxF indicates POF, P1F, P2F,
etc.

—  Functionscan be set for 16 ports from PxF to Px0.

— Eachbitin the register sets each pin individually. There is a one-to-one correspondence between bit
assignmentand the order of pins. For example, the 15th bitof PFRO sets POF, the 14th bitof PFRO
sets POE, and the Oth bitof PFRO sets P0O.

—  Asa Serial Wire Debug pinis selected for PO1 and P03, the initial value is "1".

—  Forapin which is not available in your product, writing a value to the bitis invalid, and the read
value is undefined.
bitl and bit3 of PFRO registeris not initialized by deep standby transition reset.
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4.2 Pull-up Setting Register (PCRXx)
The PCRx register sets pull-up ofa pin.
List of PCR Register Configuration
bit 31 16 15 0 Initial value Attribute Corresponding port

Reserved PCRO 0x000A RW POF to POO
Reserved PCR1 0x0000 R/W P1F to P10
Reserved PCR2 0x0000 R/W P2F to P20
Reserved PCR3 0x0000 RW P3F to P30
Reserved PCR4 0x0000 RW PAF to P40
Reserved PCR5 0x0000 RW P5F to P50
Reserved PCR6 0x0000 RW P6F to P60
Reserved PCR7 0x0000 RW P7F to P70
Reserved - - - -
Reserved PCR9 0x0000 RW POF to P90
Reserved PCRA 0x0000 RW PAF to PAO
Reserved PCRB 0x0000 RW PBF to PBO
Reserved PCRC 0x0000 RIW PCF to PCO
Reserved PCRD 0x0000 RIW PDF to PDO
Reserved PCRE 0x0000 RW PEF to PEO
Reserved PCRF 0x0000 R/W PFF to PFO

Detailed Register Configuration

bit 31 16 15 0
Field | Reserved PCRx

Register Function

[bit31:16] Reserved: Register bits

"0x0000" is read out from these bits.

When writing these bits, setthem to "0x0000".

[bit15:0] PCRx: Pull-up Setting Register x

Sets pull-up of a pin

bit15:0 Description
Reading Can read out the setting value of the register.
0 Disconnects the pull-up resistor of a pin.
Writing When a pin is in input status (for both GPIO and peripheral functions), the pull-up resistor is
1 | connected.
When a pin is in output status, the pull-up resistor is disconnected.
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Notes:

- The "x" of PCRx is a wildcard. PCRxindicates PCRO, PCR1,PCR2, etc.

—  The "X" of Px0 and PxF is a wildcard. Px0 indicates P00, P10, P20, etc. PxF indicates POF, P1F, P2F,
etc.

—  One registerallows setting 16 pull-ups from PxF to Px0.

— Eachbitin the register sets each pin individually. There is a one-to-one correspondence between bit
assignmentand the order of pins. For example, the 15th bitof PCRO sets POF, the 14th bitof PCRO
sets POE, and the Oth bitof PCRO sets P0O.

— Asa Serial Debug pinis selected for PO1 and P03, the initial value is "1".

-  Whenusing I2C function, use external pull-up by setting PCRx=0.

- PCRS8isnotavailable.

—  Fora pin which is not available in your product, writing a value to the bitis invalid, and the read
value is undefined.

-  PEO, PE1 ports do not have a pull-up resistor. Because of this, writing a value to PE registeris
invalid. Aninitial value or a write value is read in this register.

— PCRxregisteris notinitialized by deep standby transition reset.
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4.3 Port input/output Direction Setting Register (DDRXx)

The DDRxregister sets input/outputdirection ofa pin.

List of DDR Register Configuration

bit 31 16 15 0 Initial value  Attribute Corresponding port
Reserved DDRO 0x0000 RW POF to POO
Reserved DDR1 0x0000 R/W P1F to P10
Reserved DDR2 0x0000 R/W P2F to P20
Reserved DDR3 0x0000 RW P3F to P30
Reserved DDR4 0x0000 RW PAF to P40
Reserved DDR5 0x0000 RW P5F to P50
Reserved DDR6 0x0000 RW P6F to P60
Reserved DDR7 0x0000 RW P7F to P70
Reserved DDR8 0x0000 RW P8F to P80
Reserved DDR9 0x0000 RIW POF to P90
Reserved DDRA 0x0000 RW PAF to PAO
Reserved DDRB 0x0000 RW PBF to PBO
Reserved DDRC 0x0000 RIW PCF to PCO
Reserved DDRD 0x0000 RIW PDF to PDO
Reserved DDRE 0x0000 RW PEF to PEO
Reserved DDRF 0x0000 R/W PFF to PFO

Detailed Register Configuration
bit 31 16 15 0
Field | Reserved DDRx

Register Function

[bit31:16] Reserved: Reserved bits
"0x0000" is read out from these bits.
When writing these bits, setthem to "0x0000".

[bit15:0] DDRx: Port input/output Direction Setting Register x
Sets input/outputdirection of a pin.

bit15:0 Description
Reading Can read out the setting value of the register.
0 Uses GPIO in input direction.
Writing If a pin is selected as an input/output pin of peripheral functions, this setting value is invalid.
" Uses GPIO in output direction.

If a pin is selected as an input/output pin of peripheral functions, this setting value is invalid.
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Notes:

- The "x" of DDRx is a wildcard. DDRx indicates DDRO, DDR1,DDR2, etc.

—  The "X" of Px0 and PxF is a wildcard. Px0 indicates P00, P10, P20, etc. PxF indicates POF, P1F, P2F,
etc.

—  One registerallows setting the input/outputdirection of 16 ports from PxF to PxO0.

— Eachbitin the register sets each pin individually. There is a one-to-one correspondence between bit
assignment and the order of pins. For example, the 15th bit of DDRO sets POF, the 14th bit of DDRO
sets POE, and the Oth bitof DDRO sets P0O.

— Ifthe output RTO of a multifunction timeris selected, in an emergency stop dueto DTTIX signal,a
DDR controls pin status. For more information, see the chapter "Multifunction Timer" in "Timer Part".

—  Fora pin which is not available in your product, writing a value to the bitis invalid, and the read
value is undefined.

— DDRxregister is notinitialized by deep standby transition reset.
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4.4 Port Input Data Register (PDIRX)

The PDIRX registerindicates inputdata of a pin.

List of PDIR Register Configuration

bit 31 16 15 0 Initial value Attribute Corresponding port
Reserved PDIRO OXXXXX R POF to POO
Reserved PDIR1 OXXXXX R P1F to P10
Reserved PDIR2 OXXXXX R P2F to P20
Reserved PDIR3 OXXXXX R P3F to P30
Reserved PDIR4 OXXXXX R PAF to P40
Reserved PDIR5 OXXXXX R P5F to P50
Reserved PDIR6 OXXXXX R P6F to P60
Reserved PDIR7 OXXXXX R P7F to P70
Reserved PDIR8 OXXXXX R P8F to P80
Reserved PDIR9 OXXXXX R PIOF to P90
Reserved PDIRA OXXXXX R PAF to PAO
Reserved PDIRB OXXXXX R PBF to PBO
Reserved PDIRC OXXXXX R PCF to PCO
Reserved PDIRD OXXXXX R PDF to PDO
Reserved PDIRE OXXXXX R PEF to PEO
Reserved PDIRF OXXXXX R PFF to PFO

Detailed Register Configuration
bit 31 16 15 0

Field | Reserved PDIRX

Register Function

[bit31:16] Reserved: Reserved bits
"0x0000" is read out from these bits.
When writing these bits, setthem to "0x0000".

[bit15:0] PDIRx: Port Input Data Register x
Reads outinputdata of a pin.

bit15:0 Description
Regardless of pin function settings (PFR/EPFR/DDR/PDOR), it indicates that a pin is in the
0 | status of "L"level input or "L" level output. When a special pin is selected by ADE/SPSR, as

Reading input is cut off, Ois alw ays read out.
Regardless of pin function settings (PFR/EPFR/DDR/PDOR), it indicates that a pin is in the
status of "H" levelinput or "H" level output.

Writing Writing does not affect anything.
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Notes:

- The "x" of PDIRxis a wildcard. PDIRx indicates PDIRO, PDIR1, PDIR2, etc.

—  The "X" of Px0 and PxF is a wildcard. Px0 indicates P00, P10, P20, etc. PxF indicates POF, P1F, P2F,
etc.

—  One registerallows reading inputdata of 16 ports from PxF to Px0.

— Each bitinthe register indicates the status of each pinindividually. There isa one-to-one
correspondence between bitassignmentand the order of pins. For example,the 15th bitof PDIRO
indicates POF, the 14th bitof PDIRO indicates POE, and the Oth bitof PDIRO indicates P0O.

- "0"is always read for a bitvalue of the pin which is not available in your product.

PDIRXxregisteris notinitialized by deep standby transition reset.
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4.5 Port Output Data Register x (PDORX)

The PDORX register sets outputdatato a pin.

List of PDOR Register Configuration

bit 31 16 15 0 Initial value  Attribute Corresponding port
Reserved PDORO 0x0000 R/W POF to POO
Reserved PDOR1 0x0000 RW P1F to P10
Reserved PDOR2 0x0000 R/W P2F to P20
Reserved PDOR3 0x0000 RW P3F to P30
Reserved PDOR4 0x0000 RW PAF to P40
Reserved PDOR5 0x0000 RW P5F to P50
Reserved PDOR6 0x0000 R/W P6F to P60
Reserved PDOR7 0x0000 RW P7F to P70
Reserved PDORS8 0x0000 RW P8F to P80
Reserved PDOR9 0x0000 RW POF to P90
Reserved PDORA 0x0000 R/W PAF to PAO
Reserved PDORB 0x0000 RIW PBF to PBO
Reserved PDORC 0x0000 RIW PCF to PCO
Reserved PDORD 0x0000 RW PDF to PDO
Reserved PDORE 0x0000 RIW PEF to PEO
Reserved PDORF 0x0000 R/W PFF to PFO

Detailed Register Configuration
bit 31 16 15 0
Field | Reserved PDORX

Register Function

[bit31:16] Reserved: Reserved bits
"0x0000" is read out from these bits.
When writing these bits, setthem to "0x0000".

[bit15:0] PDORXx: Port Output Data Register x
Sets output data of a pin.

bit15:0 Description
Reading Reads out the register value.
Outputs "L" level to GPIO.
Writing 0 If a pin is selected as /O input or peripheral functions input/output, a setting value is invalid.
1 Outputs "H" level to GPIO.

If a pin is selected as /O input or peripheral functions input/output, a setting value is invalid.
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Notes:

- The "x" of PDORX is a wildcard. PDORX indicates PDORO, PDOR1, PDOR2, etc.

—  The "X" of Px0 and PxF is a wildcard. Px0 indicates P00, P10, P20, etc. PxF indicates POF, P1F, P2F,
etc.

—  One registerallows setting output data of 16 ports from PxF to Px0.

— Eachbitin the register sets each pin individually. There is a one-to-one correspondence between bit
assignmentand the order of pins. For example, the 15th bitof PDORO sets POF, the 14th bitof
PDORO sets POE, and the 0th bitof PDORO sets P0O.

—  Forapin which is not available in your product, writing a value to the bitis invalid, and the read
value is undefined.

— PDORXxregisteris notinitialized by deep standby transition reset.
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4.6 Analog Input Setting Register (ADE)

The ADE register sets an external pin as an analog signal inputpin of ADC.

Register Configuration

bit 31
Field | ADE
Attribute RIW
Initial value OXFFFFFFFF

Register Function

[bit31:0] ADE: Analog Input Setting Register
Sets as an analog signal inputpin.

bit31:0 Description
Reading Reads out the register value.
0 | Uses an external pin not as analog input but digital input/output.
Writing 1 Uses an external pin as analog input.

(An VO cellwillbein a state of input direction, input cut-off, and pull-up disconnection.)

Notes:
—  This register sets analog inputpinsfrom AN31to ANOO.

— Eachbitin the register sets each pin individually. There is a one-to-one correspondence between bit
assignmentand the order of pins. For example, the 31st bitof ADE sets AN31, the 14th bitof ADE
sets AN14, and the Oth bitof ADE sets ANOO. The port position of ANxx differs by each product.

For correspondence, referto the "Data Sheet" of the productused.
—  Thisregisteris notinitialized by deep standby transition reset.
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4.7 Extended Pin Function Setting Register (EPFRX)

The EPFRXx register assigns functionsto a pinif there is more than one function.

List of EPFRx Register Configuration

bit 31 0 Initial value Attribute Corresponding function
EPFROO 0x00010000 RW System function
EPFRO1 0x00000000 RW
EPFR02 0x00000000 R/W Multi-function timer
EPFRO3 0x00000000 RIW
EPFR0O4 0x00000000 RW .
Base timer
EPFRO5 0x00000000 RIW
EPFRO6 0x00000000 RIW External interrupt
EPFRO7 0x00000000 RIW . . .
Multi-function serial
EPFRO8 0x00000000 RW
EPFRO9 0x00000000 RIW CAN/ADC trigger/QPRC
EPFR12 0x00000000 RIW .
Base timer
EPFR13 0x00000000 RW
QPRC/
EPFR14 0x00000000 RIW HDMI-CEC, Remote
Control Reception
EPFR15 0x00000000 RW External interrupt
EPFR16 0x00000000 RW . . .
Multi-function serial
EPFR17 0x00000000 RIW
HDMI-CEC/Re mote
EPFR18 0x00000000 RIW .
reception
EPFR21 0x00000000 RIW QPRC
EPFR22 0x00000000 RW Multi-function serial

EPFRXx registeris differentdepending on product TYPE.

For the correspondence between EPFRxregister existence and product TYPE, SEE Table 4-2.

Notes:

—  EPFRXxregisteris notinitialized by deep standby transition reset.

A\
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Table 4-2 EPFRx Register Product TYPE Correspondence Table (TYPEL)

TYPEL

EPFROO Q

EPFRO1 -

EPFRO2 -

EPFRO3 -

EPFRO4 o

EPFRO5 N

EPFRO6 o

EPFRO7 o

EPFRO8 -

EPFRO9 o

EPFR12 -

EPFR13 -

EPFR14 -

EPFR15 -

EPFR16 -

EPFR17 -

EPFR18 -

EPFR21 o

EPFR22 O]
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4.8 Extended Pin Function Setting Register 00 (EPFRO00)

The EPFROO register assigns functions to a pin if there is more than one function.

Register Configuration

bit 31 30 29 28 27 26 25 24
Field | Reserved
Attribute -
Initial value -
bit 23 22 21 20 19 18 17 16
Field Reserved SWDEN
Attribute - RIW
Initial value - 1
bit 15 14 13 12 11 10 9 8
Field Reserved
Attribute -
Initial value -
bit 7 6 5 4 3 2 1 0
Field SUBOUTE RTCCOE Reserved CROUTE NMIS
Attribute R/W R/W - R/W RW
Initial value 00 00 - 00 0

Register Function

[bit31:17] Reserved: Reserved bits
"0" is read out from these bits.
When writing these bits, setthem to "0".

[bit16] SWDEN: Serial Wire Debug Function Select bit O
Selects the function for SWCLK and SWDIO pins.

bit Description
Reading Reads out the register value.
0 Does not use tw o pins of SWCLK and SWDIO.
Writing (Ashared pin is available.)
1 | Usestwo pins of SWCLK and SWDIO. [Initial value]

[bit15:8] Reserved: Reserved bits
"0" is read out from these bits.

When writing these bits, setthem to "0".
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[bit7:6] SUBOUTE: Sub clock divide output function select bit
Selects sub clock divide output.

bit7:6 Description
Reading Reads out the register value.

00 | Sub clockdivide output is not executed. [initial value]
01 | SUBOUT_O is used as the sub clock divide output pin.
10 | SUBOUT_1 is used as the sub clock divide output pin.
11 | SUBOUT_2 is used as the sub clock divide output pin.

Writing

[bit5:4] RTCCOE: RTC clock output select bit
Selects a RTC clock output.

bit5:4 Description
Reading Reads out the register value.

00 | RTC clockoutput is not executed. ([initial value]
01 | RTCCOE O is usedas the RTC clock output pin.
10 | RTCCOE 1 isusedas the RTC clock output pin.
11 | RTCCOE 2 isusedas the RTC clock output pin.

Writing

[bit3] Reserved: Reserved bit
"0" is read out from this bit.
When writing this bit, setit to "0".

[bit2:1] CROUTE: Internal high-speed CR Oscillation Output Function Select bit
Selects internal high-speed CR oscillation output.

bit2:1 Description
Reading Reads out the register value.

00 | Does not produce internal high-speed CR oscillation output. [Initial value]

01 | Uses CROUT_O at the internal high-speed CR oscillation output pin.

Writin
9 10 | Uses CROUT_1 at the internal high-speed CR oscillation output pin.

11 | Uses CROUT_2 at the internal high-speed CR oscillation output pin.

[bit0] NMIS: NMIX Function Select bit
Selects a function for the NMIX pin.

bit Description
Reading Reads out the register value.
N Does not use the NMIX pin. [Initial value]
Writing -
Uses the NMIX pin.

Note:

—  Thisregisteris notinitialized by deep standby transition reset.
—  When NMIX pinis used, set NMIS="1" and PFR="1".
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4.9 Extended Pin Function Setting Register 01 (EPFRO1)
The EPFROL1 register assigns functions to a pin of the multifunction timer UnitO.
Register Configuration
bit 31 30 29 28 27 26 25 24
Field ICO3S IC02S IC01S
Attribute R/W R/W RIW
Initial value 000 000 00
bit 23 22 21 20 19 18 17 16
Field ICO1S ICO0S FRCKOS DTTIOS
Attribute RIW RIW RW RIW
Initial value 0 000 00 00
bit 15 14 13 12 11 10 9 8
Field Reserved DTTIOC RTOO5E RTOO4E
Attribute - RIW RW RIW
Initial value - 0 00 00
bit 7 6 5 4 3 2 1 0
Field RTOO3E RTOO02E RTOO1E RTOOOE
Attribute RW RIW RW RIW
Initial value 00 00 00 00
Register Function
[bit31:29] 1C0O3S: ICO3 Input Select bits
Selects inputfor IC03.
bit31:29 Description
Reading Reads out the register value.

000 | UsesIC03 0 attheinput pin of the input capture IC03. [Initial value]
001 | Same as Writing 000.

010 | UsesIC03_1 attheinput pin of the input capture IC03.

011 | UsesIC03_2 attheinput pin of the input capture ICO3.

100 | Uses internal macro MFS ch.3LSYN for input of the input capture IC03.

Writing

101 | Uses internal macro MFS ch.7 LSYN for input of the input capture IC03.
110 | Setting is prohibited.
111 | Uses the internal macro pin CRTRIM for input of the input capture IC03.
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[bit28:26] 1C02S: ICO2 Input Select bits
Selects inputfor IC02.

bit28:26 Description
Reading Reads out the register value.

000 | UsesIC02_0 attheinput pin of theinput capture IC02. [Initial value]
001 | Same as Writing 000.

010 | UsesIC02_1 attheinput pin of the input capture IC02.

011 | UsesIC02_2 attheinput pin of the input capture IC02.

100 | Uses internal macro MFS ch.2 LSY N for input of the input capture IC02.

Writing

101 | Uses internal macro MFS ch.6 LSY N for input of the input capture IC02.
110 | Setting is prohibited.
111 | Setting is prohibited.

[bit25:23] 1C0O1S: ICO1 Input Select bits
Selects inputfor ICO1.

bit25:23 Description
Reading Reads out the register value.

000 Uses ICO1_0 at the input pin of the input capture ICO1. [Initial value]
001 Same as Writing 000.

010 | UseslICO1_1 attheinput pin of the input capture ICO1.

011 Uses IC01_2 at the input pin of the input capture ICO1.

100 Uses internal macro MFS ch.1 LSY N for input of the input capture ICO1.
101 Uses internal macro MFS ch.5 LSY N for input of the input capture ICO1.
110 Setting is prohibited.

1m Setting is prohibited.

Writing

[bit22:20] 1CO0S: ICO0 Input Select bits
Selects inputfor IC00.

bit22:20 Description

Reading Reads out the register value.

000 | UsesICO0_O attheinput pin of the input capture IC0O. [Initial value]
001 | Same as Writing 000.

010 | UsesIC00_1 attheinput pin of the input capture ICOO.

o1 Uses ICO0_2 at the input pin of the input capture ICOO.

100 | Uses internal macro MFS ch.0 LSY N for input of the input capture ICOO.
101 | Uses internal macro MFS ch.4 LSY N for input of the input capture ICO0.
110 Setting is prohibited.

1m Setting is prohibited.

Writing
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[bit19:18] FRCKOS: FRCKO Input Select bits
Selects inputfor FRCKO.

A\

bit19:18 Description
Reading Reads out the register value.
00 | Uses FRCKO_O at the input pin of the free-run timer FRCKO. [Initial value]
. 01 | Same as Writing 00.
Writing - - -
10 | Uses FRCKO_1 at the input pin of the free-run timer FRCKO.
11 | Uses FRCKO_2 at the input pin of the free-run timer FRCKO.

[bitl7:16] DTTIOS: DTTIXO Input Select bits
Selects inputfor DTTIXO.

bit17:16 Description
Reading Reads out the register value.
00 | Uses DTTIX0_O at the input pin of the w aveformgenerator DTTIXO. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses DTTIXO_1 at the input pin of the w aveformgenerator DTTIXO.
11 | Uses DTTIXO0_2 at the input pin of the w aveformgenerator DTTIXO.

[bit15:13] Reserved: Reserved bits
"0b000"is read out from these bits.

When writing these bits, setthem to "0b000".

[bit12] DTTIOC: DTTIXO0 Function Select bit
Selects a function for DTTIXO0.

bit12

Description

Reading

Reads out the register value.

Does not switchGPIO by DTTIFO for outputof pins RTO00 to RTOO5. [Initial value]

Writing

Sw itches GPIO by DTTIFO for output of pins RTO00 to RTOO5.

[bit11:10] RTOO5E: RTOO05 Output Select bits
Selects outputfor RTOO05.

bit11:10 Description
Reading Reads out the register value.
00 | Does not produce output for the w aveformgenerator RTOOS. [Initial value]
Witing 01 | Uses RTOO5_0 at the output pin of the w aveformgenerator RTOOS.
10 | Uses RTO05_1 at the output pin of the w aveformgenerator RTO05.
11 | Setting is prohibited.
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[bit9:8] RTOO4E: RTO04 Output Select bits
Selects outputfor RTO04.

bit9:8 Description
Reading Reads out the register value.
00 Does not produce output for the waveform generator RTO04. [Initial value]
Writing 01 Uses RTO04_0 at the output pin of the waveform generator RTO04.
10 Uses RTO04_1 at the output pin of the waveform generator RTO04.
1 Setting is prohibited.

[bit7:6] RTOO3E: RTOO03 Output Select bits
Selects outputfor RTO03.

bit7:6 Description
Reading Reads out the register value.
00 Does not produce output for the waveform generator RTO03. [Initial value]
Writing 01 Uses RTO03_0 at the output pin of the waveform generator RTO03.
10 Uses RTO03_1 at the output pin of the waveform generator RTO03.
11 Setting is prohibited.

[bit5:4] RTOO2E: RTOO02 Output Select bits
Selects outputfor RTO02.

bit5:4 Description
Reading Reads out the register value.
00 Does not produce output for the waveform generator RTO02. [Initial value]
Writing 01 Uses RTO02_0 at the output pin of the waveform generator RTO02.
10 Uses RTO02_1 at the output pin of the waveform generator RTO02.
11 Setting is prohibited.

[bit3:2] RTOO1E: RTOO1 Output Select bits
Selects outputfor RTOO1.

bit3:2 Description
Reading Reads out the register value.
00 Does not produce output for the waveform generator RTOOL. [Initial value]
Witing 01 Uses RTO0L1_0 at the output pin of the waveform generator RTOO1.
10 Uses RTO0L1_1 at the output pin of the waveform generator RTOOL.
11 Setting is prohibited.

[bit1:0] RTOOOE: RTOO00 Output Select bits
Selects outputfor RTOO0O.

bit1:0 Description
Reading Reads out the register value.
00 Does not produce output for the waveform generator RTOO00. [Initial value]
Writing 01 Uses RTO00_0 at the output pin of the waveform generator RTOQ0.
10 Uses RTO00_1 at the output pin of the waveform generator RTOQ0.
11 Setting is prohibited.
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Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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4.10 Extended Pin Function Setting Register 02 (EPFR02)
The EPFRO2 register assigns functions to a pin of the multifunction timer Unitl.
Register Configuration

bit 31 30 29 28 27 26 25 24

Feld | IC13S IC12S IC11S
Attribute RW RIW RW
Initial value 000 000 00

bit 23 22 21 20 19 18 17 16

Field IC11S IC10S FRCK1S DTTILS
Attribute RIW RW RIW RIW
Initial value 0 000 00 00

bit 15 14 13 12 11 10 9 8

Field Reserved IGTRGO DTTIIC RTO15E RTO14E
Attribute - RW RW RW R/W
Initial value - 0 0 00 00

bit 7 6 5 4 3 2 1 0

Field RTO13E RTO12E RTOL11E RTO10E
Attribute RIW R/W RW RIW
Initial value 00 00 00 00

Register Function

[bit31:29] IC13S: IC13 Input Select bits
Selects inputfor IC13.

bit31:29 Description
Reading Reads out the register value.

000 Uses IC13_0 at the input pin of the input capture IC13. [Initial value]
001 Same as Writing 000.
010 Uses IC13_1 at theinput pin of the input capture IC13.

N 011 | Setting is prohibited.

Writing - - -

100 Uses internal macro MFS ch.3 LSY N for input of the input capture IC13.
101 Uses internal macro MFS ch.7 LSY N for input of the input capture IC13.
110 Setting is prohibited.
111 Setting is prohibited.

410
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[bit28:26] 1C12S: IC12 Input Select bits
Selects inputfor IC12.
bit28:26 Description
Reading Reads out the register value.
000 | UsesIC12_0 attheinput pin of the input capture IC12. [Initial value]
001 | Same as Writing 000.
010 | UsesICl12_1 attheinput pin of the input capture IC12.
N 011 | Setting is prohibited.
Writing - - -
100 | Uses internal macro MFS ch.2 LSYN for input of the input capture IC12.
101 | Uses internal macro MFS ch.6 LSYN for input of the input capture IC12.
110 Setting is prohibited.
1m Setting is prohibited.
[bit25:23] IC11S: IC11 Input Select bits
Selects inputfor IC11.
bit25:23 Description
Reading Reads out the register value.
000 | UsesIC11_O at the input pin of the input capture IC11. [Initial value]
001 | Same as Writing 000.
010 | UsesIC1l_1 atthe input pin of the input capture IC11.
Witing 011 Setting is prohibited. . .
100 | Uses internal macro MFS ch.1LSYN for input of the input capture IC11.
101 | Uses internal macro MFS ch.5LSY N for input of the input capture IC11.
110 Setting is prohibited.
m Setting is prohibited.
[bit22:20] 1C10S: IC10 Input Select bits
Selects inputfor IC10.
bit22:20 Description
Reading Reads out the register value.
000 Uses IC10_0 at the input pin of the input capture IC10. [Initial value]
001 | Same as Writing 000.
010 Uses IC10_1 at the input pin of the input capture IC10.
N o1 Setting is prohibited.
Writing - - -
100 Uses internal macro MFS ch.0 LSY N for input of the input capture IC10.
101 Uses internal macro MFS ch.4 LSY N for input of the input capture IC10.
110 Setting is prohibited.
1m Setting is prohibited.
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[bit19:18] FRCK1S: FRCK1 Input Select bits
Selects inputfor FRCK1.
bit19:18 Description
Reading Reads out the register value.
00 | Uses FRCK1_0 at the input pin of the free-runtimer FRCK1. [Initial value]
. 01 | Same as Writing 00.
Writing - - -
10 | Uses FRCK1_1 at the input pin of the free-run timer FRCK1.
11 | Setting is prohibited.
[bitl7:16] DTTI1S: DTTIX1 Input Select bits
Selectinputfor DTTIX1.
bit17:16 Description
Reading Reads out the register value.
00 | Uses DTTIX1_0 atthe input pin of the waveformgenerator DTTIX1. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses DTTIX1_ 1 at the input pin of the w aveformgenerator DTTIX1.
11 | Setting is prohibited.
[bit15:14] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".
[bit13] IGTRGO: IGTRGO Input Select bit
Selects inputfor IGTRGO.
bit Description
Reading Reads out the register value.
Wrii Uses IGTRGO_O at the input pin of the PPG IGTRG. [Initial value]
ritin
9 Uses IGTRGO_1 at the input pin of the PPG IGTRG.
[bit12] DTTI1C: DTTIX1 Function Select bit
Selects a function for DTTIXL1.
bit Description
Reading Reads out the register value.
Wri Does not switchGPIO by DTTIF1 for outputof pins RTO10 to RTO15. [Initial value]
ritin
9 Switches GPIO by DTTIF1 for output of pins RTO10 to RTO15.
[bit11:10] RTO15E: RTO15 Output Select bits
Selects outputfor RTO15.
bit11:10 Description
Reading Reads out the register value.
00 | Does not produce output for the w aveformgenerator RTO15. [Initial value]
Wrii 01 | Uses RTO15_0 at the output pin of the w aveformgenerator RTO15.
ritin
9 10 | Uses RTO15_1 at the outputpin of the w aveformgenerator RTO15.
11 | Setting is prohibited.
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[bit9:8] RTO14E: RTO14 Output Select bits
Selects outputfor RTO14.
bit9:8 Description
Reading Reads out the register value.
00 | Does not produce output for the w aveformgenerator RTO14. [Initial value]
Wit 01 | Uses RTO14_0 at the output pin of the w aveformgenerator RTO14.
ritin
g 10 | Uses RTO14_1 at the output pin of the w aveformgenerator RTO14.
11 | Setting is prohibited.
[bit7:6] RTO13E: RTO13 Output Select bits
Selects outputfor RTO13.
bit7:6 Description
Reading Reads out the register value.
Writing 00 | Does not produce output for the w aveformgenerator RTO13. [Initial value]
01 | Uses RTO13_0 at the output pin of the w aveformgenerator RTO13.
10 | Uses RTO13_1 at the outputpin of the w aveformgenerator RTO13.
11 | Setting is prohibited.
[bit5:4] RTO12E: RTO12 Output Select bits
Selects outputfor RTO12.
bit5:4 Description
Reading Reads out the register value.
00 | Does not produce output for the w aveformgenerator RTO12. [Initial value]
Wi 01 | Uses RTO12_0 at the output pin of the w aveformgenerator RTO12.
ritin
9 10 | Uses RTO12_1 at the output pin of the w aveformgenerator RTO12.
11 | Setting is prohibited.
[bit3:2] RTO11E: RTO11 Output Select bits
Selects outputfor RTO11.
bit3:2 Description
Reading Reads out the register value.
00 | Does not produce output for the w aveformgenerator RTO11. [Initial value]
Wrii 01 | Uses RTO11_0 at the output pin of the w aveformgenerator RTO11.
ritin
9 10 | Uses RTO11_1 at the output pin of the w aveformgenerator RTO11.
11 | Setting is prohibited.
[bit1:0] RTO10E: RTO10 Output Select bits
Selects outputfor RTO10.
bit1:0 Description
Reading Reads out the register value.
00 | Does not produce output for the w aveformgenerator RTO10. [Initial value]
Wrii 01 [ Uses RTO10_0 at the output pin of the w aveformgenerator RTO10.
ritin
9 10 | Uses RTO10_1 at the output pin of the w aveformgenerator RTO10.
11 | Setting is prohibited.
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Notes:
—  Thisregisteris notinitialized by deep standby transition reset.
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4.11 Extension Function Pin Setting Register 03 (EPFR03)

EPFROS3 register sets the function assignmentto the multi-function timer Unit2 pin.

Register Configuration

bit 31 30 29 28 27 26 25 24
Field | IC23S IC22S IC21S
Attribute RW RW R/W
Initial value 000 000 00
bit 23 22 21 20 19 18 17 16
Field IC21S IC20S FRCK2S DTTI2S
Attribute RW RW R/W RW
Initial value 0 000 00 00
bit 15 14 13 12 11 10 9 8
Field Reserved DTTI2C RTO25E RTO24E
Attribute - RIW RIW RIW
Initial value - 0 00 00
bit 7 6 5 4 3 2 1 0
Field RTO23E RTO22E RTO21E RTO20E
Attribute R/W R/W R/W R/W
Initial value 00 00 00 00

Register Function

[bit31:29] IC23S: IC23 input select bits
Selects IC23 input.

bit31:29 Description
Reading Reads out the register value.

000 | Use IC23_0 as theinput pin of input capture IC23. [initial value]

001 | Same asw henwriting "000"

010 | UseIC23 1 as theinput pin of input capture IC23.
011 | Setting is prohibited.
100 | Use internal macro MFS ch.3LSYN as input of input capture IC23.

Writing

101 | Use internal macro MFS ch.7 LSYN as input of input capture IC23.
110 | Setting is prohibited.
111 | Setting is prohibited.
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[bit28:26] 1C22S: IC22 input select bits
Selects IC22 input.

bit28:26 Description
Reading Reads out the register value.

000 | Use IC22_0 as theinput pin of input capture IC22. [initial value]

001 | Same asw henwriting "000"

010 | Use IC22_1 as theinput pin of input capture IC22.
011 | Setting is prohibited.
100 | Use internal macro MFS ch.2 LSYN as input of input capture IC22.

Writing

101 | Use internal macro MFS ch.6 LSYN as input of input capture IC22.
110 | Setting is prohibited.
111 | Setting is prohibited.

[bit25:23] IC21S: I1C21 input select bits
Selects IC21 input.

bit25:23 Description
Reading Reads out the register value.

000 | Use IC21_0 as theinput pin of input capture IC21. [initial value]

001 | Same asw henwriting "000"

010 | UseIC21_1 as theinput pin of input capture IC21.
011 | Setting is prohibited.
100 | Use internal macro MFS ch.1LSYN as input of input capture IC21.

Writing

101 | Use internal macro MFS ch.5LSYN as input of input capture IC21.
110 | Setting is prohibited.
111 | Setting is prohibited.

[bit22:20] 1C20S: 1C20 input select bits
Selects IC20 input.

bit22:20 Description
Reading Reads out the register value.

000 | Use IC20_0 as theinput pin of input capture IC20. [initial value]

001 | Same asw henwriting "000"

010 | Use IC20_1 as theinput pin of input capture IC20.
011 | Setting is prohibited.
100 | Use internal macro MFS ch.0 LSYN as input of input capture IC20.

Writing

101 | Use internal macro MFS ch.4 LSYN as input of input capture IC20.
110 | Setting is prohibited.
111 | Setting is prohibited.

[bit19:18] FRCK2S: FRCK2 Input Select bits
Selects inputfor FRCK2.

bit19:18 Description

Reading Reads out the register value.

00 | Use FRCK2_0 as the input pin of free-run timer FRCK2. [Initial value]
01 | Same as Writing 00.

10 | Use FRCK2_1 a as the input pin of free-run timer FRCK2.

11 | Setting is prohibited.

Writing
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[bitl7:16] DTTI2S: DTTIX2 Input Select bits
Selects inputfor DTTIX2.

A\

bit17:16 Description
Reading Reads out the register value.
00 | Use DTTIX2_0 as the input pin of waveformgenerator DTTIX2. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Use DTTIX2_1 as the input pin of w aveformgenerator DTTIX2.
11 | Setting is prohibited.

[bit15:13] Reserved: Reserved bits
"0b000"is read from these bits.
When writing, setthem to "0b000".

[bit12] DTTI2C: DTTIX2 Function Select bit
Selects the function of DTTIX2.

bit

Description

Reading

Reads out the register value.

Does not switch GPIO by DTTIF2 for outputs of the pins fromRTO20 to RTO25. [Initial value]

Writing

Sw itches GPIO by DTTIF2 for outputs of the pins from RTO20 to RTO25.

[bit11:10] RTO25E: RTO25 Output Select bits
Selects the outputof RTO25.

bit11:10 Description
Reading Reads out the register value.
00 | Does not output w aveformgenerator RTO25. [Initial value]
Witing 01 | Use RTO25_0 as the output pin of w aveformgenerator RTO25.
10 | Use RTO25_1 as the output pin of w aveformgenerator RTO25.
11 | Setting is prohibited.

[bit9:8] RTO24E: RTO24 Output Select bits
Selects outputfor RTO24.

bit9:8 Description
Reading Reads out the register value.
00 | Does not outputw aveformgenerator RTO24. [Initial value]
Witing 01 | Use RTO24_0 as the output pin of w aveformgenerator RTO24.
10 | Use RTO24_1 as the output pin of w aveformgenerator RTO24.
11 | Setting is prohibited.
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[bit7:6] RTO23E: RTO23 Output Select bits
Selects outputfor RTO23.

bit7:6 Description

Reading Reads out the register value.

00 | Does not output w aveformgenerator RTO23. [Initial value]

01 | Use RTO23_0 as the output pin of w aveformgenerator RTO23.

Writing

10 | Use RTO23_1 as the output pin of w aveformgenerator RTO23.

11 | Setting is prohibited.

[bit5:4] RTO22E: RTO22 Output Select bits
Selects outputfor RTO22.

bit5:4 Description

Reading Reads out the register value.

00 | Does not output w aveformgenerator RTO22. [Initial value]

01 | Use RTO22_0 as the output pin of w aveformgenerator RTO22.

Writing

10 | Use RTO22_1 as the output pin of w aveformgenerator RTO22.

11 | Setting is prohibited.

[bit3:2] RTO21E: RTO21 Output Select bits
Selects outputfor RTO21.

bit3:2 Description

Reading Reads out the register value.

00 | Does not output w aveformgenerator RTO21. [Initial value]

01 | Use RTO21_0 as the output pin of w aveformgenerator RTO21.

Writing

10 | Use RTO21_1 as the outputpin of w aveformgenerator RTO21.

11 | Setting is prohibited.

[bitl:0] RTO20E: RTO20 Output Select bits
Selects outputfor RTO20.

bit1:0 Description

Reading Reads out the register value.

00 | Does not output w aveformgenerator RTO20. [Initial value]

Writing

01 | Use RTO20_0 as the output pin of w aveformgenerator RTO20.

10 | Use RTO20_1 as the output pin of w aveformgenerator RTO20.

11 | Setting is prohibited.

Notes:
—  Thisregisteris notinitialized by deep standby transition reset.
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4.12 Extended Pin Function Setting Register 04 (EPFR04)

A\

The EPFRO04 register assigns functions to pins ofch.0, ch.1, ch.2, and ch.3 of the base timer.

Register Configuration

bit 31 30 29 28 27 26 25 24
Feld | Reserved TIOB3S TIOASE TIOA3S
Attribute - RIW R/W RIW
Initial value - 00 00 00
bit 23 22 21 20 19 18 17 16
Field Reserved TIOB2S TIOA2E Reserved
Attribute - RIW R/W -
Initial value - 00 00 -
bit 15 14 13 12 11 10 9 8
Field Reserved TIOB1S TIOA1E TIOA1S
Attribute - R/W R/W RIW
Initial value - 00 00 00
bit 7 6 5 4 3 2 1 0
Field Reserved TIOBOS TIOAOE Reserved
Attribute - RIW R/W -
Initial value - 000 00 -
Register Function
[bit31:30] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".
[bit29:28] TIOB3S: TIOB3 Input Select bits
Selects inputfor TIOB3.
bit29:28 Description
Reading Reads out the register value.

00 | Uses TIOB3_0 at theinput pin of BT ch.3 TIOB. [Initial value]
01 | Same as Writing 00.

10 | Uses TIOB3_1 at the input pin of BT ch.3 TIOB.

11 | Uses TIOB3_2 at the input pin of BT ch.3 TIOB.

Writing

[bit27:26] TIOA3E: TIOA3 Output Select bits
Selects outputfor TIOA3.

bit27:26 Description
Reading Reads out the register value.
00 | Does not produce output for BT ch.3 TIOA. [Initial value]
Writing 01 | Uses TIOA3 0 at the output pin of BT ch.3 TIOA.
10 | Uses TIOA3_1 at the output pin of BT ch.3 TIOA.
11 | Uses TIOA3_2 at the output pin of BT ch.3 TIOA.
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[bit25:24] TIOA3S: TIOA3 Input Select bits
Selects inputfor TIOA3.

bit25:24

Description

Reading

Reads out the register value.

00

Uses TIOA3_0 at the input pin of BT ch.3 TIOA. [Initial value]

01

Same as Writing 00.

Writing 0

Uses TIOA3_1 at the input pin of BT ch.3 TIOA.

11

Uses TIOA3_2 at the input pin of BT ch.3 TIOA.

[bit23:22] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".

[bit21:20] TIOB2S: TIOB2 Input Select bits
Selects inputfor TIOB2.

bit21:20

Description

Reading

Reads out the register value.

00

Uses TIOB2_0 at the input pin of BT ch.2 TIOB. [Initial value]

iy 01
Writing

Same as Writing 00.

10

Uses TIOB2_1 at the input pin of BT ch.2 TIOB.

n

Uses TIOB2_2 at the input pin of BT ch.2 TIOB.

[bit19:18] TIOAZ2E: TIOA2 Output Select bits
Selects outputfor TIOA2.

bit19:18

Description

Reading

Reads out the register value.

00

Does not produce output for BT ch.2 TIOA. [Initial value]

01

Uses TIOA2_0 at the output pin of BT ch.2 TIOA.

Writing 0

Uses TIOA2_1 at the output pin of BT ch.2 TIOA.

1

Uses TIOA2_2 at the output pin of BT ch.2 TIOA.

[bitl7:14] Reserved: Reserved bits
"0b0000"is read out from these bits.
When writing these bits, setthem to "0b0000".

[bit13:12] TIOB1S: TIOB1 Input Select bits
Selects inputfor TIOB1.

bit13:12

Description

Reading

Reads out the register value.

00

Uses TIOB1_0 at the input pin of BT ch.1 TIOB. [Initial value]

. 01
Writing

Same as Writing 00.

10

Uses TIOB1_1 at the input pin of BT ch.1 TIOB.

11

Uses TIOB1_2 at the input pin of BT ch.1 TIOB.
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[bit11:10] TIOALE: TIOA1 Output Select bits
Selects outputfor TIOAL.

A\

bit11:10

Description

Reading

Reads out the register value.

00

Does not produce output for BT ch.1 TIOA. [Initial value]

N 01
Writing

Uses TIOA1_0 at the output pin of BT ch.1 TIOA.

10

Uses TIOA1_1 at the output pin of BT ch.1 TIOA.

11

Uses TIOA1_2 at the output pin of BT ch.1 TIOA.

[bit9:8] TIOA1S: TIOAL Input Select bits
Selects inputfor TIOAL.

bit9:8

Description

Reading

Reads out the register value.

00

Uses TIOA1_0 at the input pin of BT ch.1 TIOA. [Initial value]

01

Same as Writing 00.

Writing 0

Uses TIOA1_1 at the input pin of BT ch.1 TIOA.

n

Uses TIOA1_2 at the input pin of BT ch.1 TIOA.

[bit7] Reserved:

Reserved bit

"0b0" is read out from this bit.
When writing this bit, setit to "0b0".

[bit6:4] TIOBOS: TIOBO Input Select bits
Selects inputfor TIOBO.

bit6:4

Description

Reading

Reads out the register value.

000

Uses TIOBO_O at the input pin of BT ch.0 TIOB. [Initial value]

001

Same as Writing 000.

010

Uses TIOBO_1 at the input pin of BT ch.0 TIOB.

on

Uses TIOBO_2 at the input pin of BT ch.0 TIOB.

Writing 100

Setting is prohibited.

101

Setting is prohibited.

110

Uses SUBOUT at the input pin of BT ch.0 TIOB.

111

Uses at the pin for measuring trimming of the high-speed CR frequency division clock.

[bit3:2] TIOAOE: TIOAO Output Select bits
Selects outputfor TIOAQ.

bit3:2

Description

Reading

Reads out the register value.

00

Produces output for BT ch.0 TIOA. [Initial value]

01

Uses TIOAO_O at the output pin of BT ch.0 TIOA.

Writing 0

Uses TIOAQ_1 at the output pin of BT ch.0 TIOA.

11

Uses TIOAQ_2 at the output pin of BT ch.0 TIOA.
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[bit1:0] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".
Notes:
- TIOA
Even channels are for output only.
Odd channels are for both input and output.
- TIOB
Inputonly.
- TIOAL, TIOAS3, TIOA5, TIOA7(odd number of "A") are not bidirectional pins so thatchoose either
inputpin or outputpin for them.
When outputis chosen for odd TIOA channel,inputsetting will be ignored.
Examplel:Use TIOAL as an output pin:
When TIOAL is outputto TIOAL1_O, selectEPFR04:TIOA1E = 01.
When TIOAL is outputto TIOA1_1, select EPFR04:TIOA1E = 10.
When TIOAL is outputto TIOAL1_2, selectEPFR04:TIOALE = 11.
Settings for EPFR04:TIOA1S will be ignored.
Select ADE=0, PFR=1 for selected pins (DDR will be ignored).
All the output of other peripheral function pins which are also used by selected pins mustbe OFF.
Example2:When TIOA1 is used as aninput pin:
Select EPFRO4:TIOA1E = 00.
When TIOAL is inputfrom TIOA1_0, select EPFR04:TIOA1S =00 or 01.
When TIOAL is inputfrom TIOA1_1, select EPFR04:TIOA1S = 10.
When TIOAL is inputfrom TIOA1_2, select EPFR04:TIOA1S = 11.
SelectADE=0, PFR=1 for selected pins (DDR will be ignored).
All the output of other peripheral function pins which are also used by selected pins mustbe OFF.
*When a pinis setto input, the outputof the pin which is also used by selected pins (GPIO, other
peripheral function pins) can be inputto the b ase timer as Feedback with a setting not described
above.
This registeris notinitialized by deep standby transition reset.
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4.13 Extended Pin Function Setting Register 05 (EPFR05)

A\

The EPFROS5 register assigns functions to pins ofch.4, ch.5, ch.6, and ch.7 of the base timer.

Register Configuration

bit 31 30 29 28 27 26 25 24
Field | Reserved TIOB7S TIOATE TIOA7S
Attribute - R/W RW R/W
Initial value - 00 00 00
bit 23 22 21 20 19 18 17 16
Field Reserved TIOB6S TIOAGE Reserved
Attribute - R/W R/W -
Initial value - 00 00 -
bit 15 14 13 12 11 10 9 8
Field Reserved TIOB5S TIOASE TIOASS
Attribute - RIW RIW RIW
Initial value - 00 00 00
bit 7 6 5 4 3 2 1 0
Field Reserved TIOB4S TIOA4E Reserved
Attribute - R/W RW -
Initial value - 00 00 -
Register Function
[bit31:30] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".
[bit29:28] TIOB7S: TIOB7 Input Select bits
Selects inputfor TIOB7.
bit29:28 Description
Reading Reads out the register value.
00 | Uses TIOB7_O at the input pin of BT ch.7 TIOB. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses TIOB7_1 at theinput pin of BT ch.7 TIOB.
11 | Uses TIOB7_2 at theinput pin of BT ch.7 TIOB.

[bit27:26] TIOATE: TIOA7 Output Select bits
Selects outputfor TIOA7.

bit27:26 Description
Reading Reads out the register value.
00 | Does not produce the output of the BT ch.7 TIOA. [Initial value]
Writing 01 | Uses TIOA7_0 at the output pin of BT ch.7 TIOA.
10 | Uses TIOA7_1 at the output pin of BT ch.7 TIOA.
11 | Uses TIOA7_2 at the output pin of BT ch.7 TIOA.
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[bit25:24] TIOA7S: TIOAY Input Select bits
Selects inputfor TIOA7.

bit25:24 Description

Reading Reads out the register value.

00 | Uses TIOA7_0 at the input pin of BT ch.7 TIOA. [Initial value]

01 | Same as Writing 00.

Writin
g 10 | Uses TIOA7_1 at theinput pin of BT ch.7 TIOA.

11 | Uses TIOA7_2 attheinput pin of BT ch.7 TIOA.

[bit23:22] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".

W [bit21:20] TIOB6S: TIOB6 Input Selectbits
Selects inputfor TIOB6.

bit21:20 Description

Reading Reads out the register value.

00 Uses TIOB6_0 at the input pin of BT ch.6 TIOB. [Initial value]

01 Same as Writing 00.

Writin
9 10 | UsesTIOB6_1 at theinput pin of BT ch.6 TIOB.

11 Uses TIOB6_2 at the input pin of BT ch.6 TIOB.

[bit19:18] TIOAGBE: TIOA6 Output Select bits
Selects outputfor TIOAG.

bit19:18 Description

Reading Reads out the register value.

00 | Does not produce the output of the BT ch.6 TIOA. [Initial value]

01 | Uses TIOA6_O at the output pin of BT ch.6 TIOA.

Writin
g 10 | Uses TIOA6_1 at the output pin of BT ch.6 TIOA.

11 | Uses TIOA6_2 at the output pin of BT ch.6 TIOA.

[bit17:14] Reserved: Reserved bits
"0b0000"is read out from these bits.
When writing these bits, setthem to "0b0000".

[bit13:12] TIOB5S: TIOB5 Input Select bits
Selects inputfor TIOB5.

bit13:12 Description

Reading Reads out the register value.

00 [ Uses TIOB5_O at the input pin of BT ch.5 TIOB. [Initial value]

01 | Same as Writing 00.

Writin
g 10 | Uses TIOB5_1 at theinput pin of BT ch.5 TIOB.

11 | Uses TIOB5_2 at the input pin of BT ch.5 TIOB.
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[bit11:10] TIOASE: TIOA5 Output Select bits
Selects outputfor TIOAS.
bit11:10 Description
Reading Reads out the register value.
00 | Does not produce the output of the BT ch.5 TIOA. [Initial value]
Wit 01 | Uses TIOA5_O at the output pin of BT ch.5 TIOA.
ritin
g 10 | Uses TIOA5_1 at the output pin of BT ch.5 TIOA.
11 | Uses TIOA5_2 at the output pin of BT ch.5 TIOA.
[bit9:8] TIOASS: TIOAS Input Select bits
Selects inputfor TIOAS.
bit9:8 Description
Reading Reads out the register value.
00 Uses TIOA5_0 at the input pin of BT ch.5 TIOA. [Initial value]
. 01 Same as Writing 00.
Writing - -
10 Uses TIOAS5_1 at the input pin of BT ch.5 TIOA.
11 | Uses TIOA5_2 at theinput pin of BT ch.5 TIOA.
[bit7:6] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".
[bit5:4] TIOB4S: TIOB4 Input Select bits
Selects inputfor TIOB4.
bit5:4 Description
Reading Reads out the register value.
00 | Uses TIOB4_0 at theinput pin of BT ch.4 TIOB. [Initial value]
» 01 | Same as Writing 00.
Writing - -
10 | UsesTIOB4_1 attheinput pin of BT ch.4 TIOB.
11 | Uses TIOB4_2 at theinput pin of BT ch.4 TIOB.
[bit3:2] TIOA4E: TIOA4 Output Select bits
Selects outputfor TIOA4.
bit3:2 Description
Reading Reads out the register value.
00 | Does not produce the output of the BT ch.4 TIOA. [Initial value]
Wrii 01 | Uses TIOA4 O at the output pin of BT ch.4 TIOA.
ritin
g 10 | Uses TIOA4_1 at the output pin of BT ch.4 TIOA.
11 | Uses TIOA4_2 at the output pin of BT ch.4 TIOA.
[bit1:0] Reserved: Reserved bits
"Ob00" is read out from these bits.
When writing these bits, setthem to "0b00".
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Notes:
- TIOA
Even channels are for output only.
Odd channels are for both input and output.
- TIOB
Inputonly.
- TIOAL, TIOAS3, TIOA5, TIOA7(odd number of "A") are not bidirectional pins so thatchoose either
inputpin or outputpin for them.
When outputis chosen for odd TIOA channel, inputsetting will be ignored.
Examplel:Use TIOAL as an output pin:
When TIOAL is outputto TIOA1_0, selectEPFR04:TIOA1E = 01.
When TIOAL is outputto TIOAL1_1, selectEPFR04:TIOA1E = 10.
When TIOAL is outputto TIOAL1_2, selectEPFR04:TIOALE = 11.
Settings for EPFR04:TIOA1S will be ignored.
SelectADE=0, PFR=1 for selected pins (DDR will be ignored).
All the output of other peripheral function pins which are also used by selected pins mustbe OFF.
Example2:When TIOA1 is used as aninput pin:
Select EPFR04:TIOA1E = 00.
When TIOAL is inputfrom TIOA1_O, select EPFR04:TIOA1S =00 or 01.
When TIOAL is inputfrom TIOA1_1, select EPFR04:TIOA1S = 10.
When TIOAL is inputfrom TIOA1_2, select EPFR04:TIOA1S = 11.
Select ADE=0, PFR=1 for selected pins (DDR will be ignored).
All the output of other peripheral function pins which are also used by selected pins mustbe OFF
* When a pinis setto input, the output ofthe pin whichis alsousedby selected pins (GPIO, other
peripheral function pins) can be input to the base timer as Feedback with a setting notdescribed above.
This registeris notinitialized by deep standby transition reset.
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4.14 Extended Pin Function Setting Register 06 (EPFRO06)
The EPFROG6 register assigns functions to external interrupt pins.
Register Configuration
bit 31 30 29 28 27 26 25 24
Field | EINT15S EINT14S EINT13S EINT12S
Attribute RIW RW RIW RW
Initial value 00 00 00 00
bit 23 22 21 20 19 18 17 16
Field EINT11S EINT10S EINTO9S EINTO8S
Attribute RIW RW RIW RW
Initial value 00 00 00 00
bit 15 14 13 12 11 10 9 8
Field EINTO7S EINTO6S EINTO5S EINTO4S
Attribute RIW RIW RIW RIW
Initial value 00 00 00 00
bit 6 5 4 3 2 1 0
Field EINTO3S EINTO2S EINTO1S EINTO0S
Attribute RIW R/W RW RIW
Initial value 00 00 00 00
Register Function
[bit31:30] EINT15S: External Interrupt Input Select bits
Selects inputfor EINT15.
bit31:30 Description
Reading Reads out the register value.
00 | UsesINT15_0 atthe input pin of EINT ch.15. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | UsesINT15_1 atthe input pin of EINT ch.15.
11 | UsesINT15_2 atthe input pin of EINT ch.15.
[bit29:28] EINT14S: External Interrupt Input Select bits
Selects inputfor EINT14.
bit29:28 Description
Reading Reads out the register value.
00 | UsesINT14_0 atthe input pin of EINT ch.14. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | UsesINT14_1 atthe input pin of EINT ch.14.
11 | UsesINT14_2 at the input pin of EINT ch.14.
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[bit27:26] EINT13S: External Interrupt Input Select bits
Selects inputfor EINT13.

bit27:26

Description

Reading

Reads out the register value.

00

Uses INT13_0 at the input pin of EINT ch.13. [Initial value]

" 01
Writing

Same as Writing 00

10

Uses INT13_1 at the input pin of EINT ch.13.

11

Uses INT13_2 at the input pin of EINT ch.13.

[bit25:24] EINT12S: External Interrupt Input Select bits
Selects inputfor EINT12.

bit25:24

Description

Reading

Reads out the register value.

00

Uses INT12_0 at the input pin of EINT ch.12. [Initial value]

01

Same as Writing 00.

Writing 0

Uses INT12_1 at the input pin of EINT ch.12.

n

Uses INT12_2 at the input pin of EINT ch.12.

[bit23:22] EINT11S: External Interrupt Input Select bits
Selects inputfor EINT11.

bit23:22

Description

Reading

Reads out the register value.

00

Uses INT11_0 at the input pin of EINT ch.11. [Initial value]

01

Same as Writing 00.

Writing o

Uses INT11_1 at the input pin of EINT ch.11.

n

Uses INT11_2 at the input pin of EINT ch.11.

[bit21:20] EINT10S: External Interrupt Input Select bits
Selects inputfor EINT10.

bit21:20

Description

Reading

Reads out the register value.

00

Uses INT10_0 at the input pin of EINT ch.10. [Initial value]

. 01
Writing

Same as Writing 00.

10

Uses INT10_1 at the input pin of EINT ch.10.

n

Uses INT10_2 at the input pin of EINT ch.10.

[bit19:18] EINTO09S: External Interrupt Input Select bits
Selects inputfor EINT09.

bit19:18

Description

Reading

Reads out the register value.

00

Uses INTO9_0 at the input pin of EINT ch.9. [Initial value]

iy 01
Writing

Same as Writing 00.

10

Uses INT09_1 at the input pin of EINT ch.9.

n

Uses INT09_2 at the input pin of EINT ch.9.
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[bitl7:16] EINTO8S: External Interrupt Input Select bits
Selects inputfor EINTO8.

bit17:16 Description
Reading Reads out the register value.

00 | UsesINTO8_O at the input pin of EINT ch.8. [Initial value]
01 | Same as Writing 00.

10 | UsesINTO08_1 at the input pin of EINT ch.8.

11 | UsesINTO08_2 at the input pin of EINT ch.8.

Writing

[bitl5:14] EINTO7S: External Interrupt Input Select bits
Selects inputfor EINTO7.

bit15:14 Description
Reading Reads out the register value.

00 | UsesINTO7_0 at the input pin of EINT ch.7. [Initial value]
01 | Same as Writing 00.

10 | UsesINTO7_1 at the input pin of EINT ch.7.

11 | UsesINTO7_2 at the input pin of EINT ch.7.

Writing

[bit13:12] EINTO6S: External Interrupt Input Select bits
Selects inputfor EINTO6.

bit13:12 Description
Reading Reads out the register value.

00 | UsesINTO6_O at the input pin of EINT ch.6. [Initial value]
01 | Same as Writing 00.

10 | UsesINTO6_1 at the input pin of EINT ch.6.

11 | UsesINTO6_2 at the input pin of EINT ch.6.

Writing

[bit11:10] EINTO5S: External Interrupt Input Select bits
Selects inputfor EINTO5.

bit11:10 Description
Reading Reads out the register value.

00 | UsesINTO5_O at the input pin of EINT ch.5. [Initial value]
01 | Same as Writing 00.

10 | UsesINTO5_1 atthe input pin of EINT ch.5.

11 | UsesINTO5_2 at the input pin of EINT ch.5.

Writing

[bit9:8] EINTO04S: External Interrupt Input Select bits
Selects inputfor EINTO4.

bit9:8 Description
Reading Reads out the register value.

00 | UsesINTO4_O at the input pin of EINT ch.4. [Initial value]
01 | Same as Writing 00.

10 | UsesINTO4_1 at the input pin of EINT ch.4.

11 | UsesINTO4_2 at the input pin of EINT ch.4.

Writing
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[bit7:6] EINTO3S: External Interrupt Input Select bits
Selects inputfor EINTO3.

bit7:6 Description

Reading Reads out the register value.

00 | UsesINTO3_O at the input pin of EINT ch.3. [Initial value]

. 01 | Same as Writing 00.
Writing

10 | UsesINTO03_1 at the input pin of EINT ch.3.

11 | UsesINTO03_2 at the input pin of EINT ch.3.

[bit5:4] EINTO2S: External Interrupt Input Select bits
Selects inputfor EINTO2.

bit5:4 Description

Reading Reads out the register value.

00 | UsesINTO2_0 at the input pin of EINT ch.2. [Initial value]

. 01 | Same as Writing 00.
Writing

10 | UsesINT02_1 at the input pin of EINT ch.2.

11 | UsesINTO02_2 at the input pin of EINT ch.2.

[bit3:2] EINTO1S: External Interrupt Input Select bits
Selects inputfor EINTO1.

bit3:2 Description

Reading Reads out the register value.

00 Uses INTO1_O at the input pin of EINT ch.1. [Initial value]

01 Same as Writing 00.

Writin
g 10 Uses INTO1_1 at the input pin of EINT ch.1.

11 Uses INTO1_2 at the input pin of EINT ch.1.

[bit1:0] EINTOOS: External Interrupt Input Select bits
Selects inputfor EINTOO.

bit1:0 Description

Reading Reads out the register value.

00 | UsesINTOO_O at the input pin of EINT ch.O. [Initial value]

. 01 | Same as Writing 00.
Writing

10 | UsesINTOO_1 at the input pin of EINT ch.0.

11 | UsesINTOO0_2 at the input pin of EINT ch.0.

Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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4.15 Extended Pin Function Setting Register 07 (EPFRO07)
The EPFRO7 register assigns functions of multi-function serial ch.0 to ch.3.
Register Configuration
bit 31 30 29 28 27 26 25 24
Feld | Reserved SCK3B SOT3B
Attribute - RW RW
Initial value - 00 00
bit 23 22 21 20 19 18 17 16
Field SIN3S SCK2B SOT2B SIN2S
Attribute RIW RW RIW RW
Initial value 00 00 00 00
bit 15 14 13 12 11 10 9 8
Field SCK1B SOT1B SIN1S SCKOB
Attribute RIW RIW RIW RIW
Initial value 00 00 00 00
bit 7 6 5 4 3 2 1 0
Field SOTO0B SINOS Reserved
Attribute RIW R/W -
Initial value 00 00 -
Register Function
[bit31:28] Reserved: Reserved bits
"0b0000"is read from these bits.
When writing these bits, setthem to "0b0000".
[bit27:26] SCK3B: SCK3 Input/Output Select bits
Selects input/output for SCK3.
bit27:26 Description
Reading Reads out the register value.
00 Uses SCK3_0 at the input pin of MFS ch.3 SCK.
Does not produce output. [Initial value]
o1 Uses SCK3_0 at the input pin of MFS ch.3 SCK.
. Uses SCK3_0 at the output pin.
Writing - -
1 Uses SCK3_1 at the input pin of MFS ch.3 SCK.
Uses SCK3_1 at the output pin.
1 Uses SCK3_2 at the input pin of MFS ch.3 SCK.
Uses SCK3_2 at the output pin.
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[bit25:24] SOT3B: SOT3 Input/Output Select bits
Selects input/outputfor SOT3.
bit25:24 Description
Reading Reads out the register value.
00 Uses SOT3_0 at the input pin of MFS ch.3 SOT.
Does not produce output. [Initial value]
Uses SOT3_0 at the input pin of MFS ch.3 SOT.
N 01 Uses SOT3_0 at the output pin.
Writing Uses SOT3_1 at the input pin of MFS ch.3 SOT.
10 Uses SOT3_1 at the output pin.
1 Uses SOT3_2 at the input pin of MFS ch.3 SOT.
Uses SOT3_2 at the output pin.
[bit23:22] SIN3S: SIN3 Input Select bits
Selects inputfor SIN3.
bit23:22 Description
Reading Reads out the register value.
00 | Uses SIN3_0 at the input pin of MFS ch.3 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN3_1 at the input pin of MFS ch.3 SIN.
11 | Uses SIN3_2 at the input pin of MFS ch.3 SIN.
[bit21:20] SCK2B: SCK2 Input/Output Select bits
Selects input/outputfor SCK2.
bit21:20 Description
Reading Reads out the register value.
Uses SCK2_0 at the input pin of MFS ch.2 SCK.
00 Does not produce output. [Initial value]
Uses SCK2_0 at the input pin of MFS ch.2 SCK.
Writing 01 Uses SCK2_0 at the 9utput Pin.
10 Uses SCK2_1 at the input pin of MFS ch.2 SCK.
Uses SCK2_1 at the output pin.
1 Uses SCK2_2 at the input pin of MFS ch.2 SCK.
Uses SCK2_2 at the output pin.
[bit19:18] SOT2B: SOT2 Input/Output Select bits
Selects input/outputfor SOT2.
bit19:18 Description
Reading Reads out the register value.
00 Uses SOT2_0 at the input pin of MFS ch.2 SOT.
Does not produce output. [Initial value]
o1 Uses SOT2_0 at the input pin of MFS ch.2 SOT.
N Uses SOT2_0 at the output pin.
Writing - -
10 Uses SOT2_1 at the input pin of MFS ch.2 SOT.
Uses SOT2_1 at the output pin.
1 Uses SOT2_2 at the input pin of MFS ch.2 SOT.
Uses SOT2_2 at the output pin.
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[bitl7:16] SIN2S: SIN2 Input Select bits
Selects inputfor SIN2.
bit17:16 Description
Reading Reads out the register value.
00 | Uses SIN2_0 at the input pin of MFS ch.2 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN2_1 at the input pin of MFS ch.2 SIN.
11 | Uses SIN2_2 atthe input pin of MFS ch.2 SIN.
[bit15:14] SCK1B: SCK1 Input/Output Select bits
Selects input/outputfor SCK1.
bit15:14 Description
Reading Reads out the register value.
00 Uses SCK1_0 at the input pin of MFS ch.1 SCK.
Does not produce output. [Initial value]
Uses SCK1_0 at the input pin of MFS ch.1 SCK.
Writing 01 Uses SCK1_0 at the output pin.
Uses SCK1_1 at the input pin of MFS ch.1 SCK.
10 Uses SCK1_1 at the output pin.
1 Uses SCK1_2 at the input pin of MFS ch.1 SCK.
Uses SCK1_2 at the output pin.
[bit13:12] SOT1B: SOT1 Input/Output Select bits
Selects input/outputfor SOT1.
bit13:12 Description
Reading Reads out the register value.
00 Uses SOT1_0 at the input pin of MFS ch.1 SOT.
Does not produce output. [Initial value]
o1 Uses SOT1_0 at the input pin of MFS ch.1 SOT.
" Uses SOT1_0 at the output pin.
Writing - -
10 Uses SOT1_1 at the input pin of MFS ch.1 SOT.
Uses SOT1_1 at the output pin.
1 Uses SOT1_2 at the input pin of MFS ch.1 SOT.
Uses SOT1_2 at the output pin.
[bit11:10] SIN1S: SIN1 Input Select bits
Selects inputfor SIN1.
bit11:10 Description
Reading Reads out the register value.
00 | UsesSIN1_0O atthe input pin of MFS ch.1 SIN. [Initial value]
. 01 Same as Writing 00.
Writing - -
10 Uses SIN1_1 at the input pin of MFS ch.1 SIN.
11 Uses SIN1_2 at the input pin of MFS ch.1 SIN.
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[bit9:8] SCKOB: SCKO Input/Output Select bits
Selects input/outputfor SCKO.
bit9:8 Description
Reading Reads out the register value.
00 Uses SCKO_0 at the input pin of MFS ch.0 SCK.
Does not produce output. [Initial value]
Uses SCKO_0 at the input pin of MFS ch.0 SCK.
N 01 Uses SCKO_0 at the output pin.
Writing 10 Uses SCKO_1 at the input pin of MFS ch.0 SCK.
Uses SCKO_1 at the output pin.
1 Uses SCKO_2 at the input pin of MFS ch.0 SCK.
Uses SCKO_2 at the output pin.
[bit7:6] SOTOB: SOTO Input/Output Select bits
Selects input/outputfor SOTO.
bit7:6 Description
Reading Reads out the register value.
00 Uses SOTO_O at the input pin of MFS ch.0 SOT.
Does not produce output. [Initial value]
o1 Uses SOTO_0 at the input pin of MFS ch.0 SOT.
N Uses SOTO_O at the output pin.
Writing - -
10 Uses SOTO_1 at the input pin of MFS ch.0 SOT.
Uses SOTO_1 at the output pin.
1 Uses SOTO_2 at the input pin of MFS ch.0 SOT.
Uses SOTO_2 at the output pin.
[bit5:4] SINOS: SINO Input Select bits
Selects inputfor SINO.
bit5:4 Description
Reading Reads out the register value.
00 | Uses SINO_O at the input pin of MFS ch.0 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SINO_1 at the input pin of MFS ch.0 SIN.
11 | Uses SINO_2 at the input pin of MFS ch.0 SIN.
[bit3:0] Reserved: Reserved bits
"0b0000"is read from these bits.
When writing these bits, setthem to "0b0000".
Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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4.16 Extended Pin Function Setting Register 08 (EPFR08)
The EPFRO8 register assigns functions of multi-function serial ch.4 to ch.7.
Register Configuration
bit 31 30 29 28 27 26 25 24
Feld | Reserved SCK7B SOT7B
Attribute - RW RW
Initial value - 00 00
bit 23 22 21 20 19 18 17 16
Field SIN7S SCK6B SOT6B SINGS
Attribute RIW RW RIW RW
Initial value 00 00 00 00
bit 15 14 13 12 11 10 9 8
Field SCK5B SOT5B SIN5S SCK4B
Attribute RIW RIW RIW RIW
Initial value 00 00 00 00
bit 7 6 5 4 3 2 1 0
Field SOT4B SINAS CTS4s RTS4E
Attribute RIW R/W RW RIW
Initial value 00 00 00 00
Register Function
[bit31:28] Reserved: Reserved bits
"0b0000"is read from these bits.
When writing these bits, setthem to "0b0000".
[bit27:26] SCK7B: SCK7 Input/Output Select bits
Selects input/outputfor SCK7.
bit27:26 Description
Reading Reads out the register value.
0 Uses SCK7_0 at the input pin of MFS ch.7 SCK.
Does not produce output. [Initial value]
o1 Uses SCK7_0 at the input pin of MFS ch.7 SCK.
. Uses SCK7_0 at the output pin.
Writing - -
1 Uses SCK7_1 at the input pin of MFS ch.7 SCK.
Uses SCK7_1 at the output pin.
1 Uses SCK7_2 at the input pin of MFS ch.7 SCK.
Uses SCK7_2 at the output pin.
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[bit25:24] SOT7B: SOT7 Input/Output Select bits
Selects input/outputfor SOT7.
bit25:24 Description
Reading Reads out the register value.
Uses SOT7_0 at the input pin of MFS ch.7 SOT.
00 Does not produce output. [Initial value]
o1 Uses SOT7_0 at the input pin of MFS ch.7 SOT.
Writing Uses SOT7_0 at the 9utput Pln.
Uses SOT7_1 at the input pin of MFS ch.7 SOT.
10 Uses SOT7_1 at the output pin.
Uses SOT7_2 at the input pin of MFS ch.7 SOT.
u Uses SOT7_2 at the output pin.
[bit23:22] SIN7S: SIN7 Input Select bits
Selects inputfor SIN7.
bit23:22 Description
Reading Reads out the register value.
00 | Uses SIN7_0 at the input pin of MFS ch.7 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN7_1 at the input pin of MFS ch.7 SIN.
11 | Uses SIN7_2 at the input pin of MFS ch.7 SIN.
[bit21:20] SCK6B: SCK6 Input/Output Select bits
Selects input/output for SCK6.
bit21:20 Description
Reading Reads out the register value.
00 Uses SCK6_0 at the input pin of MFS ch.6 SCK.
Does not produce output. [Initial value]
Uses SCK6_0 at the input pin of MFS ch.6 SCK.
Writing 01 Uses SCK6_0 at the output pin.
10 Uses SCK6_1 at the input pin of MFS ch.6 SCK.
Uses SCK6_1 at the output pin.
1 Uses SCK6_2 at the input pin of MFS ch.6 SCK.
Uses SCK6_2 at the output pin.
[bit19:18] SOT6B: SOT6 Input/Output Select bits
Selects input/outputfor SOT6.
bit19:18 Description
Reading Reads out the register value.
00 Uses SOT6_0 at the input pin of MFS ch.6 SOT.
Does not produce output. [Initial value]
o1 Uses SOT6_0 at the input pin of MFS ch.6 SOT.
" Uses SOT6_0 at the output pin.
Writing - -
10 Uses SOT6_1 at the input pin of MFS ch.6 SOT.
Uses SOT6_1 at the output pin.
1 Uses SOT6_2 at the input pin of MFS ch.6 SOT.
Uses SOT6_2 at the output pin.
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[bit17:16] SINGS: SING Input Select bits
Selects inputfor SING.
bit17:16 Description
Reading Reads out the register value.
00 | Uses SIN6_O at the input pin of MFS ch.6 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN6_1 at the input pin of MFS ch.6 SIN.
11 | Uses SIN6_2 at the input pin of MFS ch.6 SIN.
[bitl5:14] SCK5B: SCK5 Input/Output Select bits
Selects input/output for SCK5.
bit15:14 Description
Reading Reads out the register value.
00 Uses SCK5_0 at the input pin of MFS ch.5 SCK.
Does not produce output. [Initial value]
Uses SCK5_0 at the input pin of MFS ch.5 SCK.
» 01 Uses SCK5_0 at the output pin.
Writing Uses SCK5_1 at the input pin of MFS ch.5 SCK.
10 Uses SCK5_1 at the output pin.
11 Uses SCK5_2 at the input pin of MFS ch.5 SCK.
Uses SCK5_2 at the output pin.
[bit13:12] SOT5B: SOTS5 Input/Output Select bits
Selects input/outputfor SOT5.
bit13:12 Description
Reading Reads out the register value.
00 Uses SOT5_0 at the input pin of MFS ch.5 SOT.
Does not produce output. [Initial value]
o1 Uses SOT5_0 at the input pin of MFS ch.5 SOT.
. Uses SOT5_0 at the output pin.
Writing - -
10 Uses SOT5_1 at the input pin of MFS ch.5 SOT.
Uses SOT5_1 at the output pin.
1 Uses SOT5_2 at the input pin of MFS ch.5 SOT.
Uses SOT5_2 at the output pin.
[bit11:10] SIN5S: SIN5 Input Select bits
Selects inputfor SIN5.
bit11:10 Description
Reading Reads out the register value.
00 | Uses SIN5_O at the input pin of MFS ch.5 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN5_1 at the input pin of MFS ch.5 SIN.
11 | Uses SIN5_2 at the input pin of MFS ch.5 SIN.
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[bit9:8] SCK4B: SCK4 Input/Output Select bits
Selects input/outputfor SCK4.

bit9:8 Description

Reading Reads out the register value.

Uses SCK4_0 at the input pin of MFS ch.4 SCK.
Does not produce output. [Initial value]

00

Uses SCK4_0 at the input pin of MFS ch.4 SCK.
Uses SCK4_0 at the output pin.

01

Writin
g Uses SCK4_1 at the input pin of MFS ch.4 SCK.

10
Uses SCK4_1 at the output pin.

Uses SCK4_2 at the input pin of MFS ch.4 SCK.
Uses SCK4_2 at the output pin.

n

[bit7:6] SOT4B: SOT4 Input/Output Select bits
Selects input/outputfor SOTA4.

bit7:6 Description

Reading Reads out the register value.

Uses SOT4_0 at the input pin of MFS ch.4 SOT.
Does not produce output. [Initial value]

00

Uses SOT4_0 at the input pin of MFS ch.4 SOT.

01
Uses SOT4_0 at the output pin.

Writing

Uses SOT4_1 at the input pin of MFS ch.4 SOT.
Uses SOT4_1 at the output pin.

10

Uses SOT4_2 at the input pin of MFS ch.4 SOT.
Uses SOT4_2 at the output pin.

n

[bit5:4] SIN4S: SIN4 Input Select bits
Selects inputfor SIN4.

bit5:4 Description

Reading Reads out the register value.

00 | Uses SIN4_0O at the input pin of MFS ch.4 SIN. [Initial value]

01 | Same as Writing 00.

Writin
g 10 | Uses SINA_1 at the input pin of MFS ch.4 SIN.

11 | Uses SIN4_2 at the input pin of MFS ch.4 SIN.

[bit3:2] CTS4S: CTS4 Input Select bits
Selects inputfor CTS4.

bit3:2 Description

Reading Reads out the register value.

00 | Uses CTS4_0 at the input pin of MFS ch.4 CTS. [Initial value]

01 | Same as Writing 00.

Writin
9 10 | Uses CTS4_1 atthe input pin of MFS ch.4 CTS.

11 | Uses CTS4_2 at the input pin of MFS ch.4 CTS.
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[bitl:0] RTS4E: RTS4 Output Select bits
Selects outputfor RTS4.
bit1:0 Description
Reading Reads out the register value.
00 | Does not produce output for MFS ch.4 RTS. [Initial value]
Wit 01 | Uses RTS4_0 at the output pin of MFS ch.4 RTS.
ritin
g 10 | Uses RTS4_1 at the output pin of MFS ch.4 RTS.
11 | Uses RTS4_2 at the output pin of MFS ch.4 RTS.
Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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4.17 Extended Pin Function Setting Register 09 (EPFR09)
The EPFRO09 register assigns functions to CAN, ADC trigger, and QPRC peripheral pins.
Register Configuration
bit 31 30 29 28 27 26 25 24
Feld | CTX1E CRX1S CTXOE CRX0S
Attribute RIW RIW RIW RIW
Initial value 00 00 00 00
bit 23 22 21 20 19 18 17 16
Field ADTRG2S ADTRG1S
Attribute R/W R/W
Initial value 0000 0000
bit 15 14 13 12 11 10 9 8
Field ADTRGOS | QZINIS | QBINIS
Attribute R/W RIW RIW
Initial value 0000 00 00
bit 7 6 5 4 3 2 1 0
Feld | QAINILS | QZINOS | QBINOS | QAINOS
Attribute RIW R/W RW RIW
Initial value 00 00 00 00

Register Function

[bit31:30] CTX1E: CTX1E Output Select bits
Selects outputfor CAN TX1.

bit31:30 Description
Reading Reads out the register value.
00 | Does not produce outputfor CAN ch.1 TX. [Initial value]
Writing 01 | Setsthe output pin of CAN ch.1 TX to TX1_0.
10 | Sets the output pin of CAN ch.1 TX to TX1_1.
11 | Sets the output pin of CAN ch.1 TX to TX1_2.

[bit29:28] CRX1S: CRX1S Input Select bits
Selects inputfor CAN RX1.

bit29:28 Description
Reading Reads out the register value.
00 | Setsthe input pin of CAN ch.1 RX to RX1_0. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Sets the input pin of CAN ch.1 RX to RX1_1.
11 | Sets the input pin of CAN ch.1 RX to RX1_2.
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[bit27:26] CTXOE

. CTXOE Output Select bits

Selects outputfor CAN TXO.
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bit27:26

Description

Reading

Reads out the register value.

00

Does not produce output for CAN ch.0 TX. [Initial value]

01

Sets the output pin of CAN ch.0 TX to TX0_O.

Writing 0

Sets the output pin of CAN ch.0 TX to TX0_1.

11

Sets the output pin of CAN ch.0 TX to TX0_2.

[bit25:24] CRX0S: CRXO0S Input Select bits
Selects inputfor CAN RXO.

bit25:24

Description

Reading

Reads out the register value.

00

Sets the input pin of CAN ch.0 RX to RX0_O. [Initial value]

01

Same as Writing 00.

Writing 0

Sets the input pin of CAN ch.0 RX to RX0_1.

11

Sets the input pin of CAN ch.0 RX to RX0_2.

[bit23:20] ADTRG2S: ADTRG2 Input Select bits
Selects inputfor ADTRG2.

bit23:20

Description

Reading

Reads outthe register value.

0000

Uses ADTG_0 at the input pin of ADC unit 2’s startup trigger. [Initial value]

0001

Same as Writing 0000.

0010

Uses ADTG_1 at the input pin of ADC unit 2’s startup trigger.

0011

Uses ADTG_2 at the input pin of ADC unit 2’s startup trigger.

0100

Uses ADTG_3 at the input pin of ADC unit 2’s startup trigger.

Writing 0101

Uses ADTG_4 at the input pin of ADC unit 2’s startup trigger.

0110

Uses ADTG_5 at the input pin of ADC unit 2’s startup trigger.

0111

Uses ADTG_6 at the input pin of ADC unit 2’s startup trigger.

1000

Uses ADTG_7 at the input pin of ADC unit 2’s startup trigger.

1001

Uses ADTG_8 at the input pin of ADC unit 2’s startup trigger.

Writing other data

Setting is prohibited.

January 17, 2014, S6E1A1_MN710-00001-

1v0-E

441



N

CHAPTER10-1: I/O Port
4. Registers

SPANSION PERIPHERAL MANUAL
A\
[bit19:16] ADTRG1S: ADTRGL1 Input Select bits
Selects inputfor ADTRG1.
bit19:16 Description
Reading Reads out the register value.
0000 Uses ADTG_O at the input pin of ADC unit 1's startup trigger. [Initial value]
0001 Same as Writing 0000.
0010 Uses ADTG_1 at the input pin of ADC unit 1's startup trigger.
0011 Uses ADTG_2 at the input pin of ADC unit 1's startup trigger.
Witing 0100 Uses ADTG_3 at the input pin of ADC unit 1's startup trigger.
0101 Uses ADTG_4 at the input pin of ADC unit 1's startup trigger.
0110 Uses ADTG_5 at the input pin of ADC unit 1’s startup trigger.
0111 Uses ADTG_6 at the input pin of ADC unit 1's startup trigger.
1000 Uses ADTG_7 at the input pin of ADC unit 1's startup trigger.
1001 Uses ADTG_8 at the input pin of ADC unit 1’s startup trigger.
Writing other data Setting is prohibited.
[bit15:12] ADTRGOS: ADTRGO Input Select bits
Selects inputfor ADTRGO.
bit15:12 Description
Reading Reads out the register value.
0000 Uses ADTG_O at the input pin of ADC unit O’s startup trigger. [Initial value]
0001 Same as Writing 0000.
0010 Uses ADTG_1 at the input pin of ADC unit O’s startup trigger.
0011 Uses ADTG_2 at the input pin of ADC unit 0’s startup trigger.
Witing 0100 Uses ADTG_3 at the input pin of ADC unit O’s startup trigger.
0101 Uses ADTG_4 at the input pin of ADC unit O’s startup trigger.
0110 Uses ADTG_5 at the input pin of ADC unit O’s startup trigger.
0111 Uses ADTG_6 at the input pin of ADC unit O’s startup trigger.
1000 Uses ADTG_7 at the input pin of ADC unit O’s startup trigger.
1001 Uses ADTG_8 at the input pin of ADC unit O’s startup trigger.
Writing other data Setting is prohibited.
[bit11:10] QZIN1S: QZIN1S Input Select bits
Selects inputfor QPRC ZIN1.
bit11:10 Description
Reading Reads out the register value.
00 | Uses ZIN1_0 atthe input pin of QPRC ch.1’s ZIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | UsesZIN1_1 at the input pin of QPRC ch.1’s ZIN.
11 | Uses ZIN1_2 at the input pin of QPRC ch.1’s ZIN.
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bit9:8 Description

Reading Reads out the register value.

00 | UsesBIN1_O atthe input pin of QPRC ch.1’s BIN. [Initial value]

01 | Same as Writing 00.

Writin
g 10 | UsesBIN1_1 at the input pin of QPRC ch.1’s BIN.

11 | UsesBIN1_2 at the input pin of QPRC ch.1’s BIN.

[bit7:6] QAIN1S: QAINLS Input Select bits
Selects inputfor QPRC AIN1.

bit7:6 Description

Reading Reads out the register value.

00 | Uses AIN1_O at the input pin of QPRC ch.1’s AIN. [Initial value]

01 | Same as Writing 00.

Writin
9 10 | Uses AIN1_1 at the input pin of QPRC ch.1’s AIN.

11 | Uses AIN1_2 at the input pin of QPRC ch.1’s AIN.

[bit5:4] QZINOS: QZINOS Input Select bits

Selects inputfor QPRC ZINO. If ZINO_3 is used, setthis bit together with QZINOS[2] bitin Extended Pin

Function Setting Register 21 (EPFR21).

EPFR21[2],bit5:4 Description

Reading Reads out the register value.

000 Uses ZINO_0O at the input pin of QPRC ch.0’s ZIN. [Initial value]

001 Same as Writing 00.

010 Uses ZINO_1 at the input pin of QPRC ch.0’s ZIN.

Writin
9 011 Uses ZINO_2 at the input pin of QPRC ch.0’s ZIN.

100 Uses ZINO_3 at the input pin of QPRC ch.0’s ZIN.

Others | Setting is prohibited.

[bit3:2] QBINOS: QBINOS Input Select bits

Selects inputfor QPRC BINO. If BINO_3is used, setthis bit together with QBINOS[2] bitin Extended Pin

Function Setting Register 21 (EPFR21).

EPFR21[1],bit3:2 Description

Reading Reads out the register value.

000 Uses BINO_O at the input pin of QPRC ch.0’s BIN. [Initial value]

001 Same as Writing 00.

010 Uses BINO_1 at the input pin of QPRC ch.0’s BIN.

Writin
9 011 Uses BINO_2 at the input pin of QPRC ch.0’s BIN.

100 Uses BINO_3 at the input pin of QPRC ch.0’s BIN.

Others | Setting is prohibited
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[bit1:0] QAINOS: QAINOS Input Select bits
Selects inputfor QPRC AINO. If AINO_3 is used, setthis bit together with QAINOS[2] bitin Extended Pin
Function Setting Register 21 (EPFR21)
EPFR21[0],bit1:0 Description
Reading Reads out the register value.
000 Uses AINO_O at the input pin of QPRC ch.0’s AIN. [Initial value]
001 Same as Writing 00.
Wi 010 Uses AINO_1 at the input pin of QPRC ch.0’s AIN.
ritin
9 o1 Uses AINO_2 at the input pin of QPRC ch.0’s AIN.
100 Uses AINO_3 at the input pin of QPRC ch.0’s AIN.
Others | Setting is prohibited.
Note:
—  This registeris notinitialized by deep standby transition reset.
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4.18 Extended Pin Function Setting Register 12 (EPFR12)

The EPFR12 register assigns functions to pins ofch.8, ch.9, ch.10, and ch.11 of the basetimer.

Register Configuration

bit 31 30 29 28 27 26 25 24
Field | Reserved TIOB11S TIOA11lE TIOA11S
Attribute - R/W RW R/W
Initial value - 00 00 00
bit 23 22 21 20 19 18 17 16
Field Reserved TIOB10S TIOA10E Reserved
Attribute - R/W R/W -
Initial value - 00 00 -
bit 15 14 13 12 11 10 9 8
Field Reserved TIOB9S TIOA9E TIOA9S
Attribute - RIW RIW RIW
Initial value - 00 00 00
bit 7 6 5 4 3 2 1 0
Field Reserved TIOB8S TIOABE Reserved
Attribute - R/W R/W -
Initial value - 00 00 -

Register Function

[bit31:30] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".

[bit29:28] TIOB11S: TIOB11 Input Select bits
Selects inputfor TIOB11.

bit Description
Reading

Reads out the register value.

00 | Uses TIOB11_0 at the input pin of BT ch.11 TIOB. [Initial value]
01 | Same as Writing 00.

10 | UsesTIOB11_1 at the input pin of BT ch.11 TIOB.

11 | Uses TIOB11_2 at the input pin of BT ch.11 TIOB.

Writing

[bit27:26] TIOAL11lE: TIOA1l Output Select bits
Selects outputfor TIOALL.

bit Description
Reading Reads out the register value.
00 | Does not produce the output of the BT ch.11 TIOA. [Initial value]
01 | Uses TIOA11_0 at the output pin of BT ch.11 TIOA.
10 | Uses TIOA1l 1 atthe outputpin of BT ch.11 TIOA.
11 | Uses TIOA1l 2 at the outputpin of BT ch.11 TIOA.

Writing
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[bit25:24] TIOA11S: TIOA1L Input Select bits
Selects inputfor TIOAL1.

Description

Reads out the register value.

Uses TIOA11_0 at the input pin of BT ch.11 TIOA. [Initial value]

Same as Writing 00.

Uses TIOA11 1 at the input pin of BT ch.11 TIOA.

bit
Reading
00
. 01
Writing 0
11

Uses TIOA11_2 at the input pin of BT ch.11 TIOA.

[bit23:22] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".

[bit21:20] TIOB10S: TIOB10 Input Select bits
Selects inputfor TIOB10.

Description

Reads out the register value.

Uses TIOB10_0 at the input pin of BT ch.10 TIOB. [Initial value]

Same as Writing 00.

Uses TIOB10_1 at the input pin of BT ch.10 TIOB.

bit
Reading
00
» 01
Writing 10
11

Uses TIOB10_2 at the input pin of BT ch.10 TIOB.

[bit19:18] TIOA1OE: TIOA10 Output Select bits
Selects outputfor TIOA10.

bit19:18

Description

Reading

Reads out the register value.

00

Does not produce the output of the BT ch.10 TIOA. [Initial value]

N 01
Writing

Uses TIOA10_0 at the output pin of BT ch.10 TIOA.

10

Uses TIOA10_1 at the output pin of BT ch.10 TIOA.

n

Uses TIOA10_2 at the output pin of BT ch.10 TIOA.

[bit17:14] Reserved: Reserved bits
"0b0000"is read out from these bits.
When writing these bits, setthem to "0b0000".

[bit13:12] TIOBY9S: TIOB9 Input Select bits
Selects inputfor TIOB9.

Description

Reads out the register value.

Uses TIOB9_0 at the input pin of BT ch.9 TIOB. [Initial value]

Same as Writing 00.

Uses TIOB9_1 at the input pin of BT ch.9 TIOB.

bit
Reading
00
. 01
Writing 0
11

Uses TIOB9_2 at the input pin of BT ch.9 TIOB.
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[bit11:10] TIOA9E: TIOA9 Output Select bits
Selects outputfor TIOA9.
bit Description
Reading Reads out the register value.
00 | Does not produce the output of the BT ch.9 TIOA. [Initial value]
Wit 01 | Uses TIOA9 O at the output pin of BT ch.9 TIOA.
ritin
g 10 | Uses TIOA9 1 at the output pin of BT ch.9 TIOA.
11 | Uses TIOA9_2 at the output pin of BT ch.9 TIOA.
[bit9:8] TIOA9S: TIOA9 Input Select bits
Selects inputfor TIOA9.
bit Description
Reading Reads out the register value.
00 | Uses TIOA9 0 at the input pin of BT ch.9 TIOA. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses TIOA9_1 at theinput pin of BT ch.9 TIOA.
11 | Uses TIOA9_2 at theinput pin of BT ch.9 TIOA.
[bit7:6] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".
[bit5:4] TIOB8S: TIOBS Input Select bits
Selects inputfor TIOBS.
bit5:4 Description
Reading Reads out the register value.
00 | Uses TIOB8 0 at the input pin of BT ch.8 TIOB. [Initial value]
N 01 [ Same as Writing 00.
Writing - -
10 | Uses TIOB8_1 at theinput pin of BT ch.8 TIOB.
11 | Uses TIOB8_2 at the input pin of BT ch.8 TIOB.
[bit3:2] TIOABE: TIOA8 Output Select bits
Selects outputfor TIOAS.
bit Description
Reading Reads out the register value.
00 | Does not produce the output of the BT ch.8 TIOA. [Initial value]
Wit 01 | Uses TIOA8 0 at the output pin of BT ch.8 TIOA.
ritin
9 10 | Uses TIOA8_1 at the output pin of BT ch.8 TIOA.
11 | Uses TIOA8_2 at the output pin of BT ch.8 TIOA.
[bit1:0] Reserved: Reserved bits
"Ob00" is read out from these bits.
When writing these bits, setthem to "0b00".
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Notes:

- TIOA
Even channels are for output only.
Odd channels are for both input and output.

- TIOB
Inputonly.

- TIOA9, TIOA11, TIOA13, TIOA15 (odd number of"A") are not bidirectional pins so that choose
eitherinput pin or output pin for them.
When outputis chosen for odd TIOA channel, inputsetting will be ignored.

Examplel:Use TIOA1l as an outputpin:
When TIOA1l is outputto TIOA11_0,select EPFR12:TIOA11E = 01.
When TIOA11 is outputto TIOA11_1,select EPFR12:TIOA11E = 10.
When TIOA11 is outputto TIOA1l_2,select EPFR12:TIOA11E = 11.
Settings for EPFR12:TIOA11S will be ignored.
Select ADE=0, PFR=1 for selected pins (DDR will be ignored).
All the output of other peripheral function pins which are also used by selected pins mustbe OFF

Example2:When TIOA11 is used as an inputpin:
Select EPFR12:TIOA11E = 00.
When TIOA11 is inputfrom TIOA11_0, selectEPFR12:TIOA11S =00 or O1.
When TIOA1l is inputfrom TIOA11_1, selectEPFR12:TIOA11S = 10.
When TIOA11 is inputfrom TIOA11_2, selectEPFR12:TIOA11S = 11.
Select ADE=0, PFR=1 for selected pins (DDR will be ignored).
All the output of other peripheral function pins which are also used by selected pins mustbe OFF

* When a pinis setto input, the output ofthe pin whichis also used by selected pins (GPIO, other
peripheral function pins)can beinputto the basetimer as Feedback with a setting notdescribed
above.

—  Thisregisteris notinitialized by deep standby transition reset.
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4.19 Extended Pin Function Setting Register 13 (EPFR13)
The EPFR13 register assigns functions to pins ofch.12, ch.13, ch.14, and ch.15 of the basetimer.

Register Configuration

bit 31 30 29 28 27 26 25 24
Field | Reserved TIOB15S TIOA15E TIOA15S
Attribute - R/W RW R/W
Initial value - 00 00 00
bit 23 22 21 20 19 18 17 16
Field Reserved TIOB14S TIOA14E Reserved
Attribute - R/W R/W -
Initial value - 00 00 -
bit 15 14 13 12 11 10 9 8
Field Reserved TIOB13S TIOA13E TIOA13S
Attribute - RIW RIW RIW
Initial value - 00 00 00
bit 7 6 5 4 3 2 1 0
Field Reserved TIOB12S TIOA12E Reserved
Attribute - R/W R/W -
Initial value - 00 00 -

Register Function

[bit31:30] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".

[bit29:28] TIOB15S: TIOB15 Input Select bits
Selects inputfor TIOB15.

bit Description

Reading Reads out the register value.

00 | Uses TIOB15_0 at theinput pin of BT ch.15 TIOB. [Initial value]
01 | Same as Writing 00.

10 | UsesTIOB15_1 at theinput pin of BT ch.15 TIOB.

11 | Uses TIOB15_ 2 attheinput pin of BT ch.15 TIOB.

Writing

[bit27:26] TIOAL15E: TIOA15 Output Select bits
Selects outputfor TIOALS.

bit Description

Reading Reads out the register value.

00 | Does not produce the output of the BT ch.15 TIOA. [Initial value]
01 | Uses TIOA15_0 at the output pin of BT ch.15 TIOA.

10 | Uses TIOA15_ 1 at the output pin of BT ch.15 TIOA.

11 | Uses TIOA15 2 at the output pin of BT ch.15 TIOA.

Writing
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[bit25:24] TIOA15S: TIOA1S Input Select bits
Selects inputfor TIOA15.

Description

Reads out the register value.

Uses TIOA15_0 at the input pin of BT ch.15 TIOA. [Initial value]

Same as Writing 00.

Uses TIOA15_1 at the input pin of BT ch.15 TIOA.

bit
Reading
00
. 01
Writing 0
11

Uses TIOA15_2 at the input pin of BT ch.15 TIOA.

[bit23:22] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".

[bit21:20] TIOB14S: TIOB14 Input Select bits
Selects inputfor TIOB14.

bit21:20

Description

Reading

Reads out the register value.

00

Uses TIOB14_0 at the input pin of BT ch.14 TIOB. [Initial value]

01

Same as Writing 00.

Writing 0

Uses TIOB14_1 at the input pin of BT ch.14 TIOB.

n

Uses TIOB14_2 at the input pin of BT ch.14 TIOB.

[bit19:18] TIOA14E: TIOA14 Output Select bits
Selects outputfor TIOA14.

bit19:18

Description

Reading

Reads out the register value.

00

Does not produce the output of the BT ch.14 TIOA. [Initial value]

N 01
Writing

Uses TIOA14_0 at the output pin of BT ch.14 TIOA.

10

Uses TIOA14 1 at the output pin of BT ch.14 TIOA.

n

Uses TIOA14_2 at the output pin of BT ch.14 TIOA.

[bit17:14] Reserved: Reserved bits
"0b0000"is read out from these bits.

When writing these bits, setthem to "0b0000".

[bit13:12] TIOB13S: TIOB13 Input Select bits
Selects inputfor TIOB13.

bit13:12

Description

Reading

Reads out the register value.

00

Uses TIOB13_0 at the input pin of BT ch.13 TIOB. [Initial value]

01

Same as Writing 00.

Writing 0

Uses TIOB13 1 at the input pin of BT ch.13 TIOB.

1

Uses TIOB13_2 at the input pin of BT ch.13 TIOB.
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[bit11:10] TIOA13E: TIOA13 Output Select bits
Selects outputfor TIOA13.
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bit11:10 Description
Reading Reads out the register value.
00 | Does not produce the output of the BT ch.13 TIOA. [Initial value]
Witing 01 | Uses TIOA13_0 at the output pin of BT ch.13 TIOA.
10 | Uses TIOA13 1 at the output pin of BT ch.13 TIOA.
11 | Uses TIOA13_2 at the output pin of BT ch.13 TIOA.

[bit9:8] TIOA13S: TIOA13 Input Select bits
Selects inputfor TIOA13.

bit9:8 Description
Reading Reads out the register value.
00 | Uses TIOA13_0 at theinput pin of BT ch.13 TIOA. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses TIOA13 1 at theinput pin of BT ch.13 TIOA.
11 | Uses TIOA13_2 at the input pin of BT ch.13 TIOA.

[bit7:6] Reserved: Reserved bits
"0b00" is read out from these bits.
When writing these bits, setthem to "0b00".

[bit5:4] TIOB12S: TIOB12 Input Select bits
Selects inputfor TIOB12.

bit5:4 Description
Reading Reads out the register value.
00 | Uses TIOB12_0 at theinput pin of BT ch.12 TIOB. [Initial value]
N 01 [ Same as Writing 00.
Writing - -
10 | Uses TIOB12_1 attheinput pin of BT ch.12 TIOB.
11 | Uses TIOB12_2 at theinput pin of BT ch.12 TIOB.

[bit3:2] TIOA12E: TIOA12 Output Select bits
Selects outputfor TIOA12.

bit3:2 Description
Reading Reads out the register value.
00 | Does not produce the output of the BT ch.12 TIOA. [Initial value]
Writing 01 | Uses TIOA12_0 at the output pin of BT ch.12 TIOA.
10 | Uses TIOA12_1 at the output pin of BT ch.12 TIOA.
11 | Uses TIOA12_2 at the output pin of BT ch.12 TIOA.

[bit1:0] Reserved: Reserved bits
"0b00" is read out from these bits.

When writing these bits, setthem to "0b00".
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Notes:
- TIOA
Even channels are for output only.
Odd channels are for both input and output.
- TIOB
Inputonly.
- TIOA9, TIOA11, TIOA13, TIOA15 (odd number of"A") are not bidirectional pins so that choose
eitherinput pin or output pin for them.
When outputis chosen for odd TIOA channel,inputsetting will be ignored.
Examplel:Use TIOA1l as an outputpin:
When TIOA1l is outputto TIOA11_0,select EPFR12:TIOA11E = 01.
When TIOA11 is outputto TIOA11_1,select EPFR12:TIOA11E = 10.
When TIOA11 is outputto TIOA1l_2,select EPFR12:TIOA11E = 11.
Settings for EPFR12:TIOA11S will be ignored.
Select ADE=0, PFR=1 for selected pins (DDR will be ignored).
All the output of other peripheral function pins which are also used by selected pins mustbe OFF.
Example2:When TIOA11 is used as an inputpin:
Select EPFR12:TIOA11E = 00.
When TIOA11 is inputfrom TIOA11_0, selectEPFR12:TIOA11S =00 or O1.
When TIOA1l is inputfrom TIOA11_1, selectEPFR12:TIOA11S = 10.
When TIOA11 is inputfrom TIOA11_2, selectEPFR12:TIOA11S = 11.
Select ADE=0, PFR=1 for selected pins (DDR will be ignored).
All the output of other peripheral function pins which are also used by selected pins mustbe OFF
* When a pinis setto input, the output ofthe pin whichis alsousedby selected pins (GPIO, other
peripheral function pins)can beinputto the basetimer as Feedback with a settingnotdescribed
above.
—  Thisregisteris notinitialized by deep standby transition reset.
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4.20 Extended Pin Function Setting Register 14 (EPFR14)

EPFR14 register sets the function assignmentto QPRC pins.

Register Configuration

bit
Field
Attribute
Initial value

bit
Field
Attribute
Initial value

31

30 29 28 27 26

A\

25 24

Reserved

23

22 21 20 19 18

17 16

Reserved

bit 15 14 13 12 11 10 9 8
Field Reserved
Attribute -
Initial value -

bit 7 6 5 4 3 2 1 0
Field Reserved | QZIN2S | QBIN2S | QAINZS
Attribute - RIW RW RIW
Initial value - 00 00 00

Register Function

[bit31:6] Reserved: Reserved bits
"0" is read out from these bits.
When writing these bits, setthem to "0".

[bit5:4] QZIN2S: QPRC-ch.2 ZIN Input Pin bits
Selects inputfor QPRC-ch.2 as ZIN.

bit Description

Reading Reads out the register value.

00 | ZIN2_0 is usedas ZIN, the input pin of QPRC ch.2. [Initial value]
01 | ZIN2_0 is usedas ZIN, the input pin of QPRC ch.2.

10 | ZIN2_1 is usedas ZIN, the input pin of QPRC ch.2.

11 | ZIN2_2 is usedas ZIN, the input pin of QPRC ch.2.

Writing

[bit3:2] QBIN2S: QPRC-ch.2 BIN Input Pin bits
Selects inputfor QPRC-ch.2 as BIN.

bit Description

Reading Reads out the register value.

00 | BIN2_0 isusedas BIN, the input pin of QPRC ch.2. [Initial value]
01 | BIN2_O isusedas BIN, the input pin of QPRC ch.2.

10 | BIN2_1 is usedas BIN, the input pin of QPRC ch.2.

11 | BIN2_2 isusedas BIN, the input pin of QPRC ch.2.

Writing
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[bit1:0] QAIN2S: QPRC-ch.2 AIN Input Pin bits
Selects inputfor QPRC-ch.2 as AIN.
bit1:0 Description
Reading Reads out the register value.
00 | AIN2_0 isusedas AlIN, the input pin of QPRC ch.2. [Initial value]
Wit 01 | AIN2_0 isusedas AlIN, the input pin of QPRC ch.2.
ritin
g 10 | AIN2_1 isusedas AlN, the input pin of QPRC ch.2.
11 | AIN2_2 isusedas AIN, the input pin of QPRC ch.2.
Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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4.21 Extended Pin Function Setting Register 15 (EPFR15)
EPFR15 register sets the function assignmentto external interruptpins.
Register Configuration
bit 31 30 29 28 27 26 25 24
Field | EINT31S EINT30S EINT29S EINT28S
Attribute RIW RW RIW RW
Initial value 00 00 00 00
bit 23 22 21 20 19 18 17 16
Field EINT27S EINT26S EINT25S EINT24S
Attribute RIW RW RIW RW
Initial value 00 00 00 00
bit 15 14 13 12 11 10 9 8
Field EINT23S EINT22S EINT21S EINT20S
Attribute RIW RIW RIW RIW
Initial value 00 00 00 00
bit 7 6 5 4 3 2 1 0
Field EINT19S EINT18S EINT17S EINT16S
Attribute RIW R/W RW RIW
Initial value 00 00 00 00
Register Function
[bit31:30] EINT31S: External Interrupt Input Select bits
Selects inputfor EINT31.
bit31:30 Description
Reading Reads out the register value.
00 [ UsesINT31_0 atthe input pin of EINT ch.31. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | UsesINT31_1 atthe input pin of EINT ch.31.
11 | UsesINT31_2 at the input pin of EINT ch.31.
[bit29:28] EINT30S: External Interrupt Input Select bits
Selects inputfor EINT30.
bit29:28 Description
Reading Reads out the register value.
00 | UsesINT30_0 at the input pin of EINT ch.30. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | UsesINT30_1 atthe input pin of EINT ch.30.
11 | UsesINT30_2 at the input pin of EINT ch.30.
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[bit27:26] EINT29S: External Interrupt Input Select bits
Selects inputfor EINT29.

bit27:26

Description

Reading

Reads out the register value.

00

Uses INT29_0 at the input pin of EINT ch.29. [Initial value]

" 01
Writing

Same as Writing 00.

10

Uses INT29_1 at the input pin of EINT ch.29.

11

Uses INT29_2 at the input pin of EINT ch.29.

[bit25:24] EINT28S: External Interrupt Input Select bits
Selects inputfor EINT28.

bit25:24

Description

Reading

Reads out the register value.

00

Uses INT28_0 at the input pin of EINT ch.28. [Initial value]

01

Same as Writing 00.

Writing 0

Uses INT28_1 at the input pin of EINT ch.28.

n

Uses INT28_2 at the input pin of EINT ch.28.

[bit23:22] EINT27S: External Interrupt Input Select bits
Selects inputfor EINT27.

bit23:22

Description

Reading

Reads out the register value.

00

Uses INT27_0 at the input pin of EINT ch.27. [Initial value]

01

Same as Writing 00.

Writing 0

Uses INT27_1 at the input pin of EINT ch.27.

n

Uses INT27_2 at the input pin of EINT ch.27.

[bit21:20] EINT26S: External Interrupt Input Select bits
Selects inputfor EINT26.

bit21:20

Description

Reading

Reads out the register value.

00

Uses INT26_0 at the input pin of EINT ch.26. [Initial value]

. 01
Writing

Same as Writing 00.

10

Uses INT26_1 at the input pin of EINT ch.26.

n

Uses INT26_2 at the input pin of EINT ch.26.

[bit19:18] EINT25S: External Interrupt Input Select bits
Selects inputfor EINT25.

bit19:18

Description

Reading

Reads out the register value.

00

Uses INT25_0 at the input pin of EINT ch.25. [Initial value]

iy 01
Writing

Same as Writing 00.

10

Uses INT25_1 at the input pin of EINT ch.25.

n

Uses INT25_2 at the input pin of EINT ch.25.
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[bitl7:16] EINT24S: External Interrupt Input Select bits
Selects inputfor EINT24.

bit17:16 Description
Reading Reads out the register value.

00 | UsesINT24_0 at the input pin of EINT ch.24. [Initial value]
01 | Same as Writing 00.

10 | UsesINT24_1 at the input pin of EINT ch.24.

11 | UsesINT24_2 at the input pin of EINT ch.24.

Writing

[bitl5:14] EINT23S: External Interrupt Input Select bits
Selects inputfor EINT23.

bit15:14 Description
Reading Reads out the register value.

00 | UsesINT23_0 at the input pin of EINT ch.23. [Initial value]
01 | Same as Writing 00.

10 | UsesINT23_1 atthe input pin of EINT ch.23.

11 | UsesINT23_2 at the input pin of EINT ch.23.

Writing

[bit13:12] EINT22S: External Interrupt Input Select bits
Selects inputfor EINT22.

bit13:12 Description
Reading Reads out the register value.

00 | UsesINT22_0 at the input pin of EINT ch.22. [Initial value]
01 | Same as Writing 00.

10 | UsesINT22_1 atthe input pin of EINT ch.22.

11 | UsesINT22_2 at the input pin of EINT ch.22.

Writing

[bit11:10] EINT21S: External Interrupt Input Select bits
Selects inputfor EINT21.

bit11:10 Description
Reading Reads out the register value.

00 | UsesINT21_0 at the input pin of EINT ch.21. [Initial value]
01 | Same as Writing 00.

10 | UsesINT21_1 atthe input pin of EINT ch.21.

11 | UsesINT21_2 at the input pin of EINT ch.21.

Writing

[bit9:8] EINT20S: External Interrupt Input Select bits
Selects inputfor EINT20.

bit9:8 Description
Reading Reads out the register value.

00 | UsesINT20_0 at the input pin of EINT ch.20. [Initial value]
01 [ Same as Writing 00.

10 | UsesINT20_1 atthe input pin of EINT ch.20.

11 | UsesINT20_2 at the input pin of EINT ch.20.

Writing
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[bit7:6] EINT19S: External Interrupt Input Select bits
Selects inputfor EINT19.

bit7:6 Description

Reading Reads out the register value.

00 | UsesINT19_0 at the input pin of EINT ch.19. [Initial value]

01 | Same as Writing 00.

Writin
g 10 | UsesINT19 1 at the input pin of EINT ch.19.

11 | UsesINT19_2 at the input pin of EINT ch.19.

[bit5:4] EINT18S: External Interrupt Input Select bits
Selects inputfor EINT18.

bit5:4 Description

Reading Reads out the register value.

00 | UsesINT18 0 at the input pin of EINT ch.18. [Initial value]

01 | Same as Writing 00.

Writin
9 10 | UsesINT18_1 atthe input pin of EINT ch.18.

11 | UsesINT18_2 at the input pin of EINT ch.18.

[bit3:2] EINT17S: External Interrupt Input Select bits
Selects inputfor EINT17.

bit3:2 Description

Reading Reads out the register value.

00 | UsesINT17_0 at the input pin of EINT ch.17. [Initial value]

01 | Same as Writing 00.

Writin
9 10 | UsesINT17_1 atthe input pin of EINT ch.17.

11 | UsesINT17_2 atthe input pin of EINT ch.17.

[bitl:0] EINT16S: External Interrupt Input Select bits
Selects inputfor EINT16.

bit1:0 Description

Reading Reads out the register value.

00 | UsesINT16_0 at the input pin of EINT ch.16. [Initial value]

. 01 | Same as Writing 00.
Writing

10 | UsesINT16_1 at the input pin of EINT ch.16.

11 | UsesINT16_2 at the input pin of EINT ch.16.

Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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4.22 Extended Pin Function Setting Register 16 (EPFR16)

The EPFR16 register assigns functions of multi-function serial channel 8, channel 9, channel 10, and
channel 11.

Register Configuration

A\

bit 31 30 29 28 27 26 25 24
Field Reserved SCK11B SOT11B
Attribute - RW R/W
Initial value - 00 00
bit 23 22 21 20 19 18 17 16
Field SIN11S SCK10B SOT10B SIN10S
Attribute RIW R/W R/W R/W
Initial value 00 00 00 00
bit 15 14 13 12 11 10 9 8
Field SCK9B SOT9B SIN9S SCK8B
Attribute RIW RIW RIW RIW
Initial value 00 00 00 00
bit 7 6 5 4 3 2 1 0
Field SOT8B SIN8S Reserved
Attribute RW R/W -
Initial value 00 00 -

Register Function

[bit31:28] Reserved: Reserved bits
"0b0000"is read from these bits.
When writing these bits, setthem to "0b0000".

[bit27:26] SCK11B: SCK11 Input/Output Select bits
Selects input/outputfor SCK11.

bit27:26 Description

Reading Reads out the register value.

Uses SCK11_0 at the input pin of MFS ch.11 SCK.
Does not produce output. [Initial value]

00

Uses SCK11_0 at the input pin of MFS ch.11 SCK.
Uses SCK11_0 at the output pin.

01
Writing

Uses SCK11 1 at the input pin of MFS ch.11 SCK.
Uses SCK11_1 at the output pin.

10

Uses SCK11_2 at the input pin of MFS ch.11 SCK.
Uses SCK11_2 at the output pin.

n
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[bit25:24] SOT11B: SOT11 Input/Output Select bits
Selects input/outputfor SOT11.
bit25:24 Description
Reading Reads out the register value.
90 Uses SOT11_0 at the input pin of MFS ch.11 SOT.
Does not produce output. [Initial value]
o1 Uses SOT11_0 at the input pin of MFS ch.11 SOT.
Writing Uses SOT11_0 at the ?utput Pln.
10 Uses SOT11_1 at the input pin of MFS ch.11 SOT.
Uses SOT11_1 at the output pin.
1 Uses SOT11_2 at the input pin of MFS ch.11 SOT.
Uses SOT11_2 at the output pin.
[bit23:22] SIN11S: SIN11 Input Select bits
Selects inputfor SIN11.
bit23:22 Description
Reading Reads out the register value.
00 | Uses SIN11_O at the input pin of MFS ch.11 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN11_1 atthe input pin of MFS ch.11 SIN.
11 | Uses SIN11_2 at the input pin of MFS ch.11 SIN.
[bit21:20] SCK10B: SCK10 Input/Output Select bits
Selects input/outputfor SCK10.
bit21:20 Description
Reading Reads out the register value.
00 Uses SCK10_0 at the input pin of MFS ch.10 SCK.
Does not produce output. [Initial value]
Uses SCK10_0 at the input pin of MFS ch.10 SCK.
Writing 01 Uses SCK10_0 at the output pin.
Uses SCK10_1 at the input pin of MFS ch.10 SCK.
10 Uses SCK10_1 at the output pin.
1 Uses SCK10_2 at the input pin of MFS ch.10 SCK.
Uses SCK10_2 at the output pin.
[bit19:18] SOT10B: SOT10 Input/Output Select bits
Selects input/outputfor SOT10.
bit19:18 Description
Reading Reads out the register value.
00 Uses SOT10_0 at the input pin of MFS ch.10 SOT.
Does not produce output. [Initial value]
o1 Uses SOT10_0 at the input pin of MFS ch.10 SOT.
N Uses SOT10_0 at the output pin.
Writing - -
10 Uses SOT10_1 at the input pin of MFS ch.10 SOT.
Uses SOT10_1 at the output pin.
1 Uses SOT10_2 at the input pin of MFS ch.10 SOT.
Uses SOT10_2 at the output pin.
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[bitl7:16] SIN10S: SIN10 Input Select bits
Selects inputfor SIN10.
bit17:16 Description
Reading Reads out the register value.
00 | Uses SIN10_O attheinput pin of MFS ch.10 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN10_1 at theinput pin of MFS ch.10 SIN.
11 | Uses SIN10_2 at theinput pin of MFS ch.10 SIN.
[bit15:14] SCK9B: SCK9 Input/Output Select bits
Selects input/outputfor SCK9.
bit15:14 Description
Reading Reads out the register value.
00 Uses SCK9_0 at the input pin of MFS ch.9 SCK.
Does not produce output. [Initial value]
Uses SCK9_0 at the input pin of MFS ch.9 SCK.
» 01 Uses SCK9_0 at the output pin.
Writing Uses SCK9_1 at the input pin of MFS ch.9 SCK.
10 Uses SCK9_1 at the output pin.
11 Uses SCK9_2 at the input pin of MFS ch.9 SCK.
Uses SCK9_2 at the output pin.
[bit13:12] SOT9B: SOT9 Input/Output Select bits
Selects input/outputfor SOT9.
bit13:12 Description
Reading Reads out the register value.
00 Uses SOT9_0 at the input pin of MFS ch.9 SOT.
Does not produce output. [Initial value]
o1 Uses SOT9_0 at the input pin of MFS ch.9 SOT.
" Uses SOT9_0 at the output pin.
Writing - -
10 Uses SOT9_1 at the input pin of MFS ch.9 SOT.
Uses SOT9_1 at the output pin.
1 Uses SOT9_2 at the input pin of MFS ch.9 SOT.
Uses SOT9_2 at the output pin.
[bit11:10] SIN9S: SIN9 Input Select bits
Selects inputfor SIN9.
bit11:10 Description
Reading Reads out the register value.
00 | Uses SIN9_0 at the input pin of MFS ch.9 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN9_1 at the input pin of MFS ch.9 SIN.
11 | Uses SIN9_2 at the input pin of MFS ch.9 SIN.
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[bit9:8] SCK8B: SCKS8 Input/Output Select bits
Selects input/outputfor SCK8.
bit9:8 Description
Reading Reads out the register value.
Uses SCK8_0 at the input pin of MFS ch.8 SCK.
00 Does not produce output. [Initial value]
o1 Uses SCK8_0 at the input pin of MFS ch.8 SCK.
Writing Uses SCK8_0 at the 9utput Pln.
Uses SCK8_1 at the input pin of MFS ch.8 SCK.
10 Uses SCK8_1 at the output pin.
1 Uses SCK8_2 at the input pin of MFS ch.8 SCK.
Uses SCK8_2 at the output pin.
[bit7:6] SOT8B: SOT8 Input/Output Select bits
Selects input/outputfor SOT8.
bit7:6 Description
Reading Reads out the register value.
00 Uses SOT8_0 at the input pin of MFS ch.8 SOT.
Does not produce output. [Initial value]
o1 Uses SOT8_0 at the input pin of MFS ch.8 SOT.
Writing Uses SOT8_0 at the output pin.
10 Uses SOT8_1 at the input pin of MFS ch.8 SOT.
Uses SOT8_1 at the output pin.
11 Uses SOT8_2 at the input pin of MFS ch.8 SOT.
Uses SOT8_2 at the output pin.
[bit5:4] SIN8S: SIN8 Input Select bits
Selects inputfor SIN4.
bit5:4 Description
Reading Reads out the register value.
00 [ Uses SIN8_O at the input pin of MFS ch.8 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN8_1 at the input pin of MFS ch.8 SIN.
11 | Uses SIN8_2 at the input pin of MFS ch.8 SIN.
[bit3:0] Reserved: Reserved bits
"0b0000"is read from these bits.
When writing these bits, setthem to "0b0000".
Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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4.23 Extended Pin Function Setting Register 17 (EPFR17)

The EPFR17 register assigns functions of multi-function serial channel 12, channel 13, channel 14, and
channel 15.

Register Configuration

A\

bit 31 30 29 28 27 26 25 24
Field Reserved SCK15B SOT15B
Attribute - RW R/W
Initial value - 00 00
bit 23 22 21 20 19 18 17 16
Field SIN15S SCK14B SOT14B SIN14S
Attribute RIW R/W R/W R/W
Initial value 00 00 00 00
bit 15 14 13 12 11 10 9 8
Field SCK13B SOT13B SIN13S SCK12B
Attribute RIW RIW RIW RIW
Initial value 00 00 00 00
bit 7 6 5 4 3 2 1 0
Field SOT12B SIN12S Reserved
Attribute RW R/W -
Initial value 00 00 -

Register Function

[bit31:28] Reserved: Reserved bits
"0b0000"is read from these bits.
When writing these bits, setthem to "0b0000".

[bit27:26] SCK15B: SCK15 Input/Output Select bits
Selects input/outputfor SCK15.

bit27:26

Description

Reading

Reads out the register value.

00

Uses SCK15_0 at the input pin of MFS ch.15 SCK.
Does not produce output. [Initial value]

Writing

01

Uses SCK15_0 at the input pin of MFS ch.15 SCK.
Uses SCK15_0 at the output pin.

10

Uses SCK15_1 at the input pin of MFS ch.15 SCK.
Uses SCK15_1 at the output pin.

n

Uses SCK15_2 at the input pin of MFS ch.15 SCK.
Uses SCK15_2 at the output pin.
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[bit25:24] SOT15B: SOT15 Input/Output Select bits
Selects input/outputfor SOT15.
bit25:24 Description
Reading Reads out the register value.
Uses SOT15_0 at the input pin of MFS ch.15 SOT.
00 Does not produce output. [Initial value]
o1 Uses SOT15_0 at the input pin of MFS ch.15 SOT.
Writing Uses SOT15_0 at the F)utput Pln.
Uses SOT15_1 at the input pin of MFS ch.15 SOT.
10 Uses SOT15_1 at the output pin.
Uses SOT15_2 at the input pin of MFS ch.15 SOT.
u Uses SOT15_2 at the output pin.
[bit23:22] SIN15S: SIN15 Input Select bits
Selects inputfor SIN15.
bit23:22 Description
Reading Reads out the register value.
00 | Uses SIN15_0 at theinput pin of MFS ch.15 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN15_1 at theinput pin of MFS ch.15 SIN.
11 | Uses SIN15_2 attheinput pin of MFS ch.15 SIN.
[bit21:20] SCK14B: SCK14 Input/Output Select bits
Selects input/outputfor SCK14.
bit21:20 Description
Reading Reads out the register value.
00 Uses SCK14_0 at the input pin of MFS ch.14 SCK.
Does not produce output. [Initial value]
o1 Uses SCK14_0 at the input pin of MFS ch.14 SCK.
Writing Uses SCK14_0 at the output pin.
10 Uses SCK14_1 at the input pin of MFS ch.14 SCK.
Uses SCK14_1 at the output pin.
1 Uses SCK14_2 at the input pin of MFS ch.14 SCK.
Uses SCK14_2 at the output pin.
[bit19:18] SOT14B: SOT14 Input/Output Select bits
Selects input/outputfor SOT14.
bit19:18 Description
Reading Reads out the register value.
0 Uses SOT14_0 at the input pin of MFS ch.14 SOT.
Does not produce output. [Initial value]
o1 Uses SOT14_0 at the input pin of MFS ch.14 SOT.
N Uses SOT14_0 at the output pin.
Writing - -
10 Uses SOT14_1 at the input pin of MFS ch.14 SOT.
Uses SOT14_1 at the output pin.
1 Uses SOT14_2 at the input pin of MFS ch.14 SOT.
Uses SOT14_2 at the output pin.
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[bitl7:16] SIN14S: SIN14 Input Select bits
Selects inputfor SIN14.
bit17:16 Description
Reading Reads out the register value.
00 | Uses SIN14_0 at the input pin of MFS ch.14 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN14_1 at theinput pin of MFS ch.14 SIN.
11 | Uses SIN14_2 at the input pin of MFS ch.14 SIN.
[bit15:14] SCK13B: SCK13 Input/Output Select bits
Selects input/outputfor SCK13.
bit15:14 Description
Reading Reads out the register value.
00 Uses SCK13_0 at the input pin of MFS ch.13 SCK.
Does not produce output. [Initial value]
o1 Uses SCK13_0 at the input pin of MFS ch.13 SCK.
N Uses SCK13_0 at the output pin.
Writing ” Uses SCK13_1 at the input pin of MFS ch.13 SCK.
Uses SCK13_1 at the output pin.
11 Uses SCK13_2 at the input pin of MFS ch.13 SCK.
Uses SCK13_2 at the output pin.
[bit13:12] SOT13B: SOT13 Input/Output Select bits
Selects input/outputfor SOT13.
bit13:12 Description
Reading Reads out the register value.
0 Uses SOT13_0 at the input pin of MFS ch.13 SOT.
Does not produce output. [Initial value]
o1 Uses SOT13_0 at the input pin of MFS ch.13 SOT.
. Uses SOT13_0 at the output pin.
Writing - -
10 Uses SOT13_1 at the input pin of MFS ch.13 SOT.
Uses SOT13_1 at the output pin.
1 Uses SOT13_2 at the input pin of MFS ch.13 SOT.
Uses SOT13_2 at the output pin.
[bit11:10] SIN13S: SIN13 Input Select bits
Selects inputfor SIN13.
bit11:10 Description
Reading Reads out the register value.
00 | Uses SIN13_0 at theinput pin of MFS ch.13 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN13_1 at theinput pin of MFS ch.13 SIN.
11 | Uses SIN13_2 at the input pin of MFS ch.13 SIN.
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[bit9:8] SCK12B: SCK12 Input/Output Select bits
Selects input/outputfor SCK12.
bit9:8 Description
Reading Reads out the register value.
Uses SCK12_0 at the input pin of MFS ch.12 SCK.
00 Does not produce output. [Initial value]
o1 Uses SCK12_0 at the input pin of MFS ch.12 SCK.
Writing Uses SCK12_0 at the F)utput Pln.
10 Uses SCK12_1 at the input pin of MFS ch.12 SCK.
Uses SCK12_1 at the output pin.
1 Uses SCK12_2 at the input pin of MFS ch.12 SCK.
Uses SCK12_2 at the output pin.
[bit7:6] SOT12B: SOT12 Input/Output Select bits
Selects input/outputfor SOT12.
bit7:6 Description
Reading Reads out the register value.
00 Uses SOT12_0 at the input pin of MFS ch.12 SOT.
Does not produce output. [Initial value]
o1 Uses SOT12_0 at the input pin of MFS ch.12 SOT.
Writing Uses SOT12_0 at the output pin.
10 Uses SOT12_1 at the input pin of MFS ch.12 SOT.
Uses SOT12_1 at the output pin.
11 Uses SOT12_2 at the input pin of MFS ch.12 SOT.
Uses SOT12_2 at the output pin.
[bit5:4] SIN12S: SIN12 Input Select bits
Selects inputfor SIN12.
bit5:4 Description
Reading Reads out the register value.
00 | Uses SIN12_0 at the input pin of MFS ch.12 SIN. [Initial value]
. 01 | Same as Writing 00.
Writing - -
10 | Uses SIN12_1 at theinput pin of MFS ch.12 SIN.
Uses SIN12_2 at the input pin of MFS ch.12 SIN.
[bit3:0] Reserved: Reserved bits
"0b0000"is read from these bits.
When writing these bits, setthem to "0b0000".
Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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[bit31:4] Reserved: Reserved bits
"0" is read from these bits.
When writing these bits, setthem to "0".

[bit3:2] CECR1B : CEC1 input/output selection bits
It selects I/O for I/O pin CEC1 of HDMI-CEC/Remote Control Reception ch.1.
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4.24 Extended Pin Function Setting Register 18 (EPFR18)
The EPFR18 register assigns functions of HDMI-CEC pins.
Register Configuration
bit 31 30 29 28 27 26 25 24
Field | Reserved
Attribute -
Initial value -
bit 23 22 21 20 19 18 17 16
Field Reserved
Attribute -
Initial value -
bit 15 14 13 12 11 10 9 8
Field Reserved
Attribute -
Initial value -
bit 7 6 5 4 3 2 1 0
Field Reserved CECR1B CECROB
Attribute - R/W
Initial value - 00

bit3:2 Description
Reading Reads out the register value.
00 | HDMI-CEC/remote controlreception ch.1lis not input/output. [Initial value]
Writing 01 | CEC1_0 is used, HDMI-CEC/remote controlreception ch.1 is input/output.
10 | CEC1_1 is used, HDMI-CEC/remote controlreception ch.1is input/output.
11 | Setting is prohibited.
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[bit1:0] CECROB: CECO input/output selection bits
It selects I/O for I/O pin CECO of HDMI-CEC/Remote Control Reception ch.0.

bit1:0

Description

Reading

Reads out the register value.

Writing 00

HDMI-CEC/remote controlreception ch.0is not input/output. [Initial value]

Writing 01

CECO_0 is used, HDMI-CEC/remote control reception ch.Ois input/output.

Writing 10

CECO_1 is used, HDMI-CEC/remote control reception ch.0is input/output.

Writing 11

Setting is prohibited.

Notes:

—  Thisregisteris notinitialized by deep standby transition reset.
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4.25 Extended Pin Function Setting Register 21 (EPFR21)

EPFR21 register sets the function assignmentto QPRC.

Register Configuration
bit 31 30 29 28 27 26 25 24
Field | Reserved
Attribute -
Initial value -

bit 23 22 21 20 19 18 17 16
Field Reserved
Attribute -
Initial value -

bit 15 14 13 12 11 10 9 8
Field Reserved
Attribute -
Initial value -

bit 7 6 5 4 3 2 1 0

Field Reserved | Qzmosj2] | oBNOS[2] | QAINOS[2] |
Attribute - RIW RIW RIW
Initial value - 0 0 0

Register Function

[bit31:3] Reserved: Reserved bits
"0" is read out from these bits.
When writing these bits, setthem to "0".

[bit2] QZINOS[2]: QPRC-ch.0 ZIN Input Pin bits
Selects inputfor QPRC-ch.0 as ZIN. If ZINO_3 is used, setthis bit togetherwith QZINOS bitin Extended Pin
Function Setting Register 9 (EPFR09).

bit[2],EPFR09[5:4] Description
Reading Reads out the register value.
000 ZINO_O is used as ZIN, the input pin of QDU ch.0. [Initial value]
001 ZINO_0 is used as ZIN, the input pin of QDU ch.0.
010 ZINO_1 is used as ZIN, the input pin of QDU ch.0.
011 ZINO_2 is used as ZIN, the input pin of QDU ch.0.
100 ZINO_3 is used as ZIN, the input pin of QDU ch.0.
Others Setting is prohibited.

Writing
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[bitl] QBINOS[2]: QPRC-ch.0 BIN Input Pin bits
Selects input for QPRC-ch.0 as BIN. If BINO_3 is used, set this bit together with QBINOS bit in Extended Pin
Function Setting Register 9 (EPFR09).
Bit[1],EPFR09[3:2] Description
Reading Reads out the register value.
000 BINO_O is used as BIN, the input pin of QDU ch.0. [Initial value]
001 BINO_0 is used as BIN, the input pin of QDU ch.0.
Wrifi 010 BINO_1 is used as BIN, the input pin of QDU ch.0.
ritin
9 o1 BINO_2 is used as BIN, the input pin of QDU ch.0.
100 BINO_3 is used as BIN, the input pin of QDU ch.0.
Others Setting is prohibited.
[bit0] QAINOS[2]: QPRC-ch.0 AIN Input Pin bits
Selects inputfor QPRC-ch.0 as AIN. If AINO_3 is used, setthis bit together with QAINOS bit in Extended Pin
Function Setting Register 9 (EPFR09)
Bit[0],EPFR09[1:0] Description
Reading Reads out the register value.
000 AINO_O is used as AIN, the input pin of QDU ch.0. [Initial value]
001 AINO_0 is used as AIN, the input pin of QDU ch.0.
Writi 010 AINO_1 is used as AIN, the input pin of QDU ch.0.
ritin
9 011 AINO_2 is used as AIN, the input pin of QDU ch.0.
100 AINO_3 is used as AIN, the input pin of QDU ch.O0.
Others Setting is prohibited.
Note:
—  Thisregisteris notinitialized by deep standby transition reset.
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4.26 Extended Pin Function Setting Register 22 (EPFR22)

The EPFR22 register assigns functions of multi-function serial channel 0, channel 1, channel 2, channel 3.

Register Configuration
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bit 31 30 29 28 27 26 25 24
Field | Reserved
Attribute -
Initial value -
bit 23 22 21 20 19 18 17 16
Field Reserved
Attribute -
Initial value -
bit 15 14 13 12 11 10 9 8
Field SCS31E SCS30B Reserved
RIW RIW RIW R/W
00 00 00 00
bit 7 6 5 4 3 2 1 0
Field SCS11E SCS10B Reserved
Attribute R/W R/W -
Initial value 00 00 -

Register Function

[bit31:16] Reserved: Reserved bits
"0" is read from these bits.
When writing these bits, setthem to "0".

[bit15:14] SCS31E: SCS31 Output Select bits.
Selects outputfor SCS31.

bit15:14

Description

Reading

Reads out the register value.

00

Does not produce output for MFS ch.3 SCS31. [Initial value]

. 01
Writing

Uses SCS31_0 at the output pinof MFS ch 3 SCS31.

10

Uses SCS31_1 at the output pinof MFS ch 3 SCS31.

n

Uses SCS31_2 at the output pinof MFS ch 3 SCS31.
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[bit13:12] SCS30B: SCS30 Input/Output Select bits.
Selects input/outputfor SCS30.
bit13:12 Description
Reading Reads out the register value.
00 Uses SCS30_0 at the input pin of MFS ch.3 SCS30.
Does not produce output. [Initial value]
o1 Uses SCS30_0 at the input pin of MFS ch.3 SCS30.
Wrii Uses SCS30_0 at the output pin.
ritin
9 10 Uses SCS30_1 at the input pin of MFS ch.3 SCS30.
Uses SCS30_1 at the output pin.
1 Uses SCS30_2 at the input pin of MFS ch.3 SCS30.
Uses SCS30_2 at the output pin.
[bit11:8] Reserved: Reserved bits
"0" is read from these bits.
When writing these bits, setthem to "0".
[bit7:6] SCS11E: SCS11 Output Select bits.
Selects outputfor SCS11.
bit7:6 Description
Reading Reads out the register value.
00 | Does not produce output for MFS ch.1 SCS11. [Initial value]
Wi 01 | Uses SCS11_0 at the output pinof MFS ch 1 SCS11.
ritin
9 10 | Uses SCS11_1 at the output pinof MFS ch 1 SCS11.
11 | Uses SCS11_2 at the output pinof MFS ch 1 SCS11.
[bit5:4] SCS10B: SCS10 Input/Output Select bits.
Selects input/outputfor SCS10.
bit5:4 Description
Reading Reads out the register value.
00 Uses SCS10_0 at the input pin of MFS ch.1 SCS10.
Does not produce output. [Initial value]
o1 Uses SCS10_0 at the input pin of MFS ch.1 SCS10.
N Uses SCS10_0 at the output pin.
Writing - -
10 Uses SCS10_1 at the input pin of MFS ch.1 SCS10.
Uses SCS10_1 at the output pin.
1 Uses SCS10_2 at the input pin of MFS ch.1 SCS10.
Uses SCS10_2 at the output pin.
[bit3:0] Reserved: Reserved bits
"0" is read from these bits.
When writing these bits, setthem to "0".
Notes:
—  Thisregisteris notinitialized by deep standby transition reset.
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4.27 Special Port Setting Register (SPSR)
The SPSR registersets apin as a signal pin of special functions.
Register Configuration
bit 31 30 29 28 27 26 25 24
Field | Reserved
Attribute -
Initial value -
bit 23 22 21 20 19 18 17 16
Field Reserved
Attribute -
Initial value -
bit 15 14 13 12 11 10 9 8
Field Reserved
Attribute -
Initial value -
bit 7 6 5 4 3 2 1 0
Field Reserved MAINXC SUBXC
Attribute - R/W RIW
Initial value - 01 01

Register Function

[bit31:4] Reserved: Reserved bits
"0" is read from these bits.
When writing these bits, setthem to "0".

[bit3:2] MAINXC : Main Clock (Oscillation) Pin Setting Register
This bit sets a pin as a main clock (oscillation) pin.

bit3:2 Description
Reading Reads out the register value.

00 Does not use tw o pins of X0 and X1 as main clock (oscillation) pins but as digital input/output
pins.

o1 Uses tw o pins of X0 and X1 as main clock (oscillation) pins. [Initial value]

Writing (An VO cellwillbe in a state of input direction, input cut-off, and pull-up disconnection.)

10 | Setting is prohibited.

1 Uses X0 pin as an external clockinput pin.
Uses X1 pin as a digital input/output.
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[bit1:0] SUBXC : Sub Clock (Oscillation) Pin Setting Register
This bit sets a pin as a sub clock (oscillation) pin.

bit1:0

Description

Reading

Reads out the register value.

00

Does not use tw o pins of XOA and X1A as sub clock (oscillation) pins but as digital
input/output pins.

Writing

01

Uses tw o pins of XOA and X1A as sub clock (oscillation) pins. [Initial value]
(AnVO cellwillbe in a state of input direction, input cut-off, and pull-up disconnection.)

10

Setting is prohibited.

Uses XO0A pin as an external clockinput pin.

Uses X1A pin as a digital input/output.

Notes:

—  Only writing "01" to the MAINXC bitdoes not make a main clock start oscillation.
To start oscillation, enable oscillation by the MOSCE bitof the System Clock Mode Control Register
(SCM_CTL), which is described in the chapter "Clock", after writing "01" to the MAINXC bit.

= Only writing "01" to the SUBXC bitdoes not make a sub clock start oscillation.
To start oscillation, enable oscillation by the SOSCE bitof the System Clock Mode Control Register
(SCM_CTL), which is described in the chapter "Clock", after writing "01" to the SUBXC bit.

- To use external clock, refer to "Using an external clock” of "HANDLING PRECAUTIONS "in
Datasheetof each product.

—  Thisregisteris notinitialized by deep standby transition reset.
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4.28 Port Pseudo Open Drain Setting Register (PZRx)
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PZRx registermakes /O port Hi-Z when output is High level and sets pseudo open drain control.

List of PZR register configuration

bit 31 16 15 0 Initial value Attribute
Reserved PZRO 0x0000 R/W
Reserved PZR1 0x0000 R/W
Reserved PZR2 0x0000 R/W
Reserved PZR3 0x0000 RW
Reserved PZR4 0x0000 R/W
Reserved PZR5 0x0000 R/W
Reserved PZR6 0x0000 R/W
Reserved PZR7 0x0000 R/W
Reserved PZR8 0x0000 R/W
Reserved PZR9 0x0000 RIW
Reserved PZRA 0x0000 R/W
Reserved PZRB 0x0000 R/W
Reserved PZRC 0x0000 R/W
Reserved PZRD 0x0000 R/W
Reserved PZRE 0x0000 R/W
Reserved PZRF 0x0000 R/W
Details of Register Configuration
bit 31 16 15 0
Field | Reserved PZRx

Register Function

[bit31:16] Reserved: Reserved bits
"0x0000" is read from these bits.

When writing these bits, setthem to "0x0000".

[bit15:0] PZRx: Port Pseudo Open Drain Setting Register x
Sets the pseudo opendrain of the pin.

A\

bit15:0

Description

Reading

Reads out the register value.

Set the pin to High level w hen outputting digital High level by GPIO or peripheral macro.

Writing

Set the pin to Hi-Z w hen outputting digital High level by GPIO or peripheral macro.

Disconnect the pull-up resistor regardless of the PCR setting.
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Notes:
- The "x" description of PZRx is wildcard. It shows PZR0, PZR1, PZR2, and so on.
—  The function of the PZR registeris implemented only in some specific pins.
Only pins described as "PZR register control is enabled"in remarks column of "I/O circuit type" of
Data Sheetcan control open drain.
-  PZRregister doesnot existin all pins. However, even the pins that do not have PZR registers can
control pseudo opendrain by the setting of DDR register if they are used as GPIO.
Insuch a case, after setting PFR = 0 (GPIO setting) and PDOR = 0,
When setting L output: used as DDR = 1 (output direction).
When setting Hi-Z output: used as DDR = 0 (inputdirection).
—  However, in opendrain bythe GPIO setting, you cannot apply voltage that exceeds VCC at Hi-Z.
—  Thisregisteris notinitialized by deep standby transition reset.
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5. Usage Precautions

This section describes precautions for using the I/O port.

B ON/OFF of the Pull-up Resistance When SPL=1
SPL is a signal for turning a pin into Hi-Z state during standbymode.
— When SPL=0 Normal operations
— When SPL=1  Pin Hi-Z, inputcut-off, pull-up disconnection
However, the SPL hit cannot be used for setting external interrupts, NMIX, SWD pins.
For details of the SPL bit, see Chapter "Low Power Consumption Mode".
B DTTIX Input
DTTI inputis an inputsignal for switching the dual-purpose motor control PWM output (RTO) setting output
pinto its other GPIO pin setting to address a motor stop demand in an emergency.
To use this function, enable switching by EPFR.
B Procedures for Switching Pin Functions
When switching the outputs for peripheral functions using the EPFR register, to prevent pin uncertain output

(Hi-2), switch settings according to the procedures similar to the switching example shown in the following
Figure 5-1.

FHgure 5-1 Procedures for Switching Pin Functions

— 1. Set to GPIO output direction (DDR=1)
— 2. Set GPIO output value using PDOR (inactive output value for peripheral function A)
— 3. Stop the output of peripheral function A

— 4. Switch pin functions to GPIO (PFR=0)

5. Change pin function selection from A to B3.

6. Set GPIO output value using PDOR
(Inactive output value of peripheral function B)
7. Switch pin functions to peripheral (PFR=1)
4

fs. Start the output of peripheral function B

V V.V V¥V VVY

DDR Register Value Dontcare
PDOR Register Value Dontcare I

PFR Register Value \ I

EPFR Register Value ( Select Peripheral Macro A H“\d Select Peripheral Macro B )

Pin Output Level H H H / \ } \ U U U u

Pin Output Contents ~e@— Peripheral Function A Output —Jje~<a@—— GPIO Output ——JJ»<af—— Peripheral Function B Output ———J»

In order to avoid pin output uncertainty (Hiz) while switching EPFR settings,
switch EPFR pin settings after changing to GPIO setting (PFR=0).
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B Reserved bit
This bitis read out as "0" except for that of ADE register. When writing, always write "0". The ADE reserved
bitis read out as "1". When writing, always write "1".

B Multi-function Serial Pin Group
When there are some multi-function seral inputs/outputs, set each input/output to the port of the same group.
"The port of the same group" meansthatrelocate function numbers attached to the pin name are the same,
justlike "o _0" or"yyy 1"
Table 5-1 shows an example setting.
Table 5-1 Multi-function Serial Interface example setting

) . ) Effective Port
Serial Data Output Serial Clock Input/Output Serial Data Input
Pin SCK1_0 Pin SIN1_0 (Port 0) Port 0
Pin SOTL_0 (Port 0) Pin SINL_1 (Port 1)
(Port 0) Pin SCK1 1 Pin SIN1_0 (Port 0)
(Port 1) Pin SIN1_1 (Port 1) o o
- Setting is prohibited.
Pin SCK1_0 Pin SIN1_0 (Port 0)
Pin SOT1 1 (Port 0) Pin SINL_1 (Port 1)
(Port 1) Pin SCK1_1 Pin SIN1 (Port 0)
(Port 1) Pin SINL_1 (Port 1) Port 1

B Peripheral Function Output
As output pins for peripheral functions are uniquelydetermined by EPFR settings, Output for peripheral
functions cannotbe assigned to separate pins.
(Disabled example) Assign multifunction serial output SOT1_0 and SOT1_1 to the same output.

B Pin Settings and Operation Mode
For SWDsettings, see Chapter "Debug Interface".
For state of each pin during standbymode orreset, see "Data Sheet" of the productused.

B Product Specifications and Peripheral Function Pin Assignment
Functions which are assigned to pins (GPO, peripheral I/O and special I/O) vary in different products. Please
see the pin function table of "Data Sheet" to confir the pin function of each product. Do notselect a function
for a pin whichis not available in your productby using the EPFR register setting.

B When PEO pinis used as GPIO
To use PEO pin, the following settings are required.

Input: By reading PDIR, the value is read.
Output: Only L outputis available because I/O of PEO pin is Nch open drain pin.
PFR=0 (Used as GPIO.)
DDR=1(Used as output)
PDOR=0 (Output data is "0".)
SPL=0 (GPIO status is retained in STOP mode.)
B External Interrupt Pin Settings in Standby Mode
When the mode is transferred to the Standby mode underthe setting of SPL=1, setPFR=1 and select
peripheral functions to enable the external interruptassignment pin for returning.
If the setting of a pin used for external interrupt is remained PFR=0, unintended operation occurs.
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This chapter explains the Fast GPIO port.

1. Overview

2. Configuration

3. Setup Procedure Example

4. Registers

5. Bit Manipulation Base Address

CODE: 9AF_FastGPIO-E01.0
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1. Overview
This section provides an overview of the Fast GPIO.

1 cycle access
— GPIO can access by 1 cycle is called Fast GPIO.
— Fast GPIO can read an inputlevel and setan outputlevel from the CPU within one cycle clock of
HCLK.

— GPIO is selected ininitial state. It is needed to select Fast GPIO by register setting to use Fast GPIO.

Pin assignment
All /0 ports have both normal GPIO and Fast GPIO.

Bit manipulation
The Fast GPIO supportbitmanipulation bydedicated circuit.
Even when bit operation, it can be accessed bylcycle.

Simultaneous access function
Maximum 8 ports can be accessed togetheratthe same time bythe mirror register which bundles some
ports at different group. It is enabling the effective access in each product.
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2. Configuration
This section explains the configuration, block diagram, and operation ofthe FastGPIO.
Configuration of Fast GPIO
Figure 2-1 shows the Fast GPIO block diagram.
I/O port can be switched to normal GPIO and Fast GPIO by FPOER.
Setting PCRx, DDRx, ADE is shared with normal GPIO.
Fgure 2-1 Block diagram of Fast GPIO port
APB  Single-cycle
bus 1/O port
‘ -~ Bit ‘ _
h " | Manipulator > FPDOR > 1
- »| M_FPDOR
- » PDOR » 0
A
» FPOER
- _ FPDIR |
B Bit P M_FPDIR
v Manipulator
- PDIR -
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Table 2-1 Functions of registers

Register name

Function

FPDIR

Aregister to read the level status of O port. This is connected to Single-cycle VO port, can
be accessed by 1 cycle.

- If the Fast GPIO port is used as a digital input pin, it reads input level.

- If the Fast GPIO port is used as a digital output pin, it reads output level.

- If the Fast GPIO port is used as a special pin, it alway s reads "0".

FPDOR

A register to set output level i the /O port is used as Fast GPIO output pin. This is connected

to Single-cycle /O port, can be accessed by 1 cycle.

- When "0" is set, it outputs Low level.

- When "1" is set, it outputs High level.

Notes:

- If apin is selected as input state or GPIO function or input/output of peripheral functions, the setting
valueis invalid.

- Setting these registers will affect the value of related bit of M_FPDOR.

M_FPDIR

AMirror Register to read the level status of FPDIR.

Some Fast GPIO input value can be read simultaneously.
- The register function is the same as FPDIR.

M_FPDOR

A Mirror Register to setoutput level of FPDOR.
Some Fast GPIO output value can be set simultaneously.
- The register function is the same as FPDOR.

- Setting these register will affect the value of related bit of FPDOR.

FPOER

Aregister to select the output betw een normal GPIO and Fast GPIO.
- When “0” select the output of normal GPIO.

- When “1” select the output of Fast GPIO.

- The setting of this register doesn’'t affectthe FPDIR/M_FPDIR.

Fast GPIO access

— After configured the GPIO as Fast GPIO, each pin can be read by FPDIR and set output level by
FPDOR. The usage is same as PDIR/PDOR.
— It is one-to-one correspondence between the bitof FPDIR/PDIR and FPDOR/PDOR.

— Forexample,

If POO is setas inputstate, access hit0 of FPDIRO for reading the inputvalue of P0OO.
If P15 is setas Fast GPIO and output state, access bit5 of FPDOR1 for setting the outputvalue of

P15.
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Fast GPIO mirror access

— Some pins are re-assigned in a special group for flexibility.

— Agroupofsome portassigned to mirrorregister(M_FPDIR/M_FPDOR) can be accessed
simultaneously.

— Table 2-2 shows the configuration ofM_FPDIR0O/M_FPDORO. P10-15and P22-23 can be accessed
simultaneously. No need to read FPDIR1 and FPDIR2 separately.

— Table 2-3 shows the configuration ofM_FPDIR1/M_FPDOR1. P3A-P3F and P46-47 can be accessed
simultaneously. No need to read FPDIR3 and PFPDIR4 separately.

Table 2-2 M_FPDIRO/M_FPDORO configuration (Type 1 product)

Mirror port name Port Correspon‘ding Corresponc.Jing

FPDIR bit FPDOR bit
M_FP00 P10 FPDIR1[0] FPDOR1[0]
M_FPO1 P11 FPDIR1[1] FPDOR1[1]
M_FP02 P12 FPDIR1[2] FPDOR1[2]
M_FPO3 P13 FPDIR1[3] FPDOR1[3]
M _FPO4 P14 FPDIR1[4] FPDOR1[4]
M_FP05 P15 FPDIRL[5] FPDORL1[5]
M_FP06 P23 FPDIR2[3] FPDORZ2[3]
M_FPO7 P22 FPDIR2[2] FPDOR2[2]

Table 2-3 M_FPDIR1/M_FPDOR1 configuration(Type 1 product)

Mirror port name Port Correspon‘ding Corresponc.iing

FPDIR bit FPDOR bit
M_FP10 P3A FPDIR3[10] FPDOR3[10]
M_FP11 P3B FPDIR3[11] FPDOR3[11]
M_FP12 P3C FPDIR3[12] FPDOR3[12]
M_FP13 P3D FPDIR3[13] FPDOR3[13]
M _FP14 P3E FPDIR3[14] FPDOR3[14]
M_FP15 P3F FPDIR3[15] FPDOR3[15]
M_FP16 P46 FPDIR4[6] FPDOR4[6]
M_FP17 P47 FPDIR4[7] FPDOR4[7]

Notes:

- Write the bitof M_FPDORXx will affect the value in related bitof FPDORX. For example, after set the
bit5 of M_FPDOR1 as "1", the value of bitl5 of FPDORS3 is also changed to "1".
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Bit manipulation
B Overview

The Fast GPIO is mounted on Single-cycle I/O port. Single-cycle I/O port can access data with one-cycle .
However, Single-cycle I/O port cannotsupportthe bit-band operation.

The Fast GPIO supports the bitmanipulation byspecial operation. Each bitof Fast GPIO can be set/clear
independently. Similar with the bit-band, there is additional alias area for bit manipulation.

The bit manipulation justsupportto access the register FPDIR, FPDOR, M_FPDIR and M_FPDOR.

B Howto Use
This explains the address for bit manipulation.

— Alias address
Alias address is accessed for bit manipulation. The formulais as following.
IAIias address =Base address + Oﬁsetaddress|

— Baseaddress

Base address is decided byeach FPDIR, FPDOR, M_FPDIR, M_FPDOR. Please referto 5.Bit
manipulation base address.

— Offsetaddress
Offset address is accessed to setaccess bit.

Table 2-4 Offset address of bit manipulation

Access bit Offset address Access bit Offset address

bit8 0x0004+1 bit0 0x0004

bit9 0x0008+1 bitl 0x0008

bit10 0x0010+1 bit2 0x0010

bit11 0x0020+1 bit3 0x0020

bit12 0x0040+1 bit4 0x0040

bit13 0x0080+1 bit5 0x0080

bit14 0x0100+1 bité 0x0100

bit15 0x0200+1 bit7 0x0200

Setting is prohibited Others Setting is prohibited Others

FPDIR read value is reflected to only "Access bit", other bits are "0". For example,when FPDIRS8 is "0x07",
"FPDIR8+Base address+0x0010" read value is "0x04".

Write to FPDOR is applicable to only "Access bit", other bits are ignored. For example,when FPDORL1 is
"0x00" and write "OxFF" to "FPDOR1+Base address+0x0008", FPFDOR1 is changed to "0x02".
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B Example of Alias address calculation
— When setting bit3 of FPFDORO

N
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Offset
Accessregister Access bit Access size Base address s¢€ Alias address
address
FPDORO bit3 Byte 0xF801_4000 0x0020 0xF801_4020
— When setting bit13 of FPDORO
. . . Offset .
Accessregister Access bit Access size Base address Alias address
address
FPDORO bit13 Byte 0xF801_4000 0x0080+1 OxF801_4081
In the case of half word access, both upper byte and lower byte are masked.
— When setting bitl3 of FPDORO
. . . Offset )
Accessregister Access bit Access size Base address Alias address
address
FPDORO bit13, bit5 Half word 0xF801_4000 0x0080 0xF801_4080

In the case of word access, itis same with halfword access.
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3. Setup Procedure Example

This section explains an example of procedure for setting up the Fast GPIO.

Setting up Fast GPIO
1. When FastGPIO is used as output, choose the Fast GPIO by setting the FPOER register.

2. Setting the I/O port register as normal GPIO.

Figure 3-1 shows an example of procedure for setting up output.
Figure 3-2 shows an example of procedure for setting up input.

Fgure 3-1 Example of procedure for setting up output of Fast GPIO

The pin doubles as a
special pin?

' Y
Set PER = 0
No |

Peripheral ports i
Not special pin

ADE/SPSR/DAE=1?
No

Special pin selected J

y
GPIO setting

Setting FPDOR output possible

FPOER =1

v

DDR=1
Y

[Set Fast GPIO output]
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Fgure 3-2 Example of procedure for setting up input of Fast GPIO

The pin doubles as a Y
special pin?

ADE/SPSR/DAE=17?

No | B
Yes ial pi
Set PFR =0 ‘ Special pin selected J
No |

| Peripheral ports | i
Not special pin

y
GPIO setting

Y

DDR=0

v

Set Fast GPIO input
PDIR readable
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4. Registers
This section describes the registers ofthe Fast GPIO port.
List of registers of Fast GPIO port
Table 4-1 List of registers of Fast GPIO
Abbreviation Register name Reference
FPDIRO Fast GPIO Input Data Register 0
FPDIR1 Fast GPIO Input Data Register 1
FPDIR2 Fast GPIO Input Data Register 2
FPDIR3 Fast GPIO Input Data Register 3
FPDIR4 Fast GPIO Input Data Register 4
FPDIRS Fast GPIO Input Data Register 5
FPDIR6 Fast GPIO Input Data Register 6
FPDIR7 Fast GPIO Input Data Register 7 "
FPDIR8 Fast GPIO Input Data Register 8
FPDIR9 Fast GPIO Input Data Register 9
FPDIRA Fast GPIO Input Data Register A
FPDIRB Fast GPIO Input Data Register B
FPDIRC Fast GPIO Input Data Register C
FPDIRD Fast GPIO Input Data Register D
FPDIRE Fast GPIO Input Data Register E
FPDIRF Fast GPIO Input Data Register F
FPDORO Fast GPIO Output Data Register 0
FPDOR1 Fast GPIO Output Data Register 1
FPDOR2 Fast GPIO Output Data Register 2
FPDORS3 Fast GPIO Output Data Register 3
FPDOR4 Fast GPIO Output Data Register 4
FPDOR5 Fast GPIO Output Data Register 5
FPDORG6 Fast GPIO Output Data Register 6
FPDOR7 Fast GPIO Output Data Register 7 42
FPDORS Fast GPIO Output Data Register 8
FPDOR9 Fast GPIO Output Data Register 9
FPDORA Fast GPIO Output Data Register A
FPDORB Fast GPIO Output Data Register B
FPDORC Fast GPIO Output Data Register C
FPDORD Fast GPIO Output Data Register D
FPDORE Fast GPIO Output Data Register E
FPDORF Fast GPIO Output Data Register F
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Abbreviation Register name Reference
M_FPDIRO Mirror of Fast GPIO Input Data Register 0
M_FPDIR1 Mirror of Fast GPIO Input Data Register 1
M_FPDIR2 Mirror of Fast GPIO Input Data Register 2
M_FPDIR3 Mirror of Fast GPIO Input Data Register 3
M_FPDIR4 Mirror of Fast GPIO Input Data Register 4
M_FPDIRS Mirror of Fast GPIO Input Data Register 5
M_FPDIR6 Mirror of Fast GPIO Input Data Register 6
M_FPDIR7 Mirror of Fast GPIO Input Data Register 7 43
M_FPDIR8 Mirror of Fast GPIO Input Data Register 8
M_FPDIR9 Mirror of Fast GPIO Input Data Register 9
M_FPDIRA Mirror of Fast GPIO Input Data Register A
M_FPDIRB Mirror of Fast GPIO Input Data Register B
M_FPDIRC Mirror of Fast GPIO Input Data Register C
M_FPDIRD Mirror of Fast GPIO Input Data Register D
M_FPDIRE Mirror of Fast GPIO Input Data Register E
M_FPDIRF Mirror of Fast GPIO Input Data Register F
M_FPDORO Mirror of Fast GPIO Output Data Register O
M_FPDOR1 Mirror of Fast GPIO Output Data Register 1
M_FPDOR2 Mirror of Fast GPIO Output Data Register 2
M_FPDOR3 Mirror of Fast GPIO Output Data Register 3
M_FPDOR4 Mirror of Fast GPIO Output Data Register 4
M_FPDOR5 Mirror of Fast GPIO Output Data Register 5
M_FPDOR6 Mirror of Fast GPIO Output Data Register 6
M_FPDOR7 Mirror of Fast GPIO Output Data Register 7 aa
M_FPDOR8 Mirror of Fast GPIO Output Data Register 8
M_FPDOR9 Mirror of Fast GPIO Output Data Register 9
M_FPDORA Mirror of Fast GPIO Output Data Register A
M_FPDORB Mirror of Fast GPIO Output Data Register B
M_FPDORC Mirror of Fast GPIO Output Data Register C
M_FPDORD Mirror of Fast GPIO Output Data Register D
M_FPDORE Mirror of Fast GPIO Output Data Register E
M_FPDORF Mirror of Fast GPIO Output Data Register F
FPOERO Fast GPIO Output Enable Register 0
FPOER1 Fast GPIO Output Enable Register 1
FPOER2 Fast GPIO Output Enable Register 2
FPOER3 Fast GPIO Output Enable Register 3
FPOER4 Fast GPIO Output Enable Register 4
FPOERS Fast GPIO Output Enable Register5
FPOER6 Fast GPIO Output Enable Register 6
FPOER7 Fast GPIO Output Enable Register7 45
FPOERS Fast GPIO Output Enable Register 8
FPOER9 Fast GPIO Output Enable Register 9
FPOERA Fast GPIO Output Enable Register A
FPOERB Fast GPIO Output Enable Register B
FPOERC Fast GPIO Output Enable Register C
FPOERD Fast GPIO Output Enable Register D
FPOERE Fast GPIO Output Enable Register E
FPOERF Fast GPIO Output Enable Register F
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Fast GPIO Input Data Register (FPDIRX)
The Fast GPIO Input Data Register (FPDIRX) indicates inputdata of a pin.

List of FPDIRx Register configuration

Corresponding port
POF to POO
P1F to P10
P2F to P20
P3F to P30
PAF to P40
P5F to P50
P6F to P60
P7F to P70
P8F to P80
POF to P90
PAF to PAO
PBF to PBO
PCF to PCO
PDF to PDO
PEF to PEO
PFF to PFO

31 16 15 0 Initial value Attribute
Reserved FPDIRO OXXXXX R
Reserved FPDIR1 OXXXXX R
Reserved FPDIR2 OXXXXX R
Reserved FPDIR3 OXXXXX R
Reserved FPDIR4 OXXXXX R
Reserved FPDIRS OXXXXX R
Reserved FPDIR6 OXXXXX R
Reserved FPDIR7 OXXXXX R
Reserved FPDIR8 OXXXXX R
Reserved FPDIR9 OXXXXX R
Reserved FPDIRA OXXXXX R
Reserved FPDIRB OXXXXX R
Reserved FPDIRC OXXXXX R
Reserved FPDIRD OXXXXX R
Reserved FPDIRE OXXXXX R
Reserved FPDIRF OXXXXX R

Detailed register configuration
bit 31 16 15
Field | Reserved FPDIRX

Register functions

[bit31:16] Reserved: Reserved bits
"0x0000" is read out from these bits.

When writing these bits, setthem to "0x0000".

[bit15:0] FPDIRX: Fast GPIO Input Data Register x
Reads outinputdata of Fast GPIO.

bit15:0 Description
Regardless of pin function settings (PFR/EPFR/'IDDR/FPDOR/M_FPDOR), it indicates that a
pin is in the status of "L" level input or "L" level output. When a special pin is selected by
Reading ADE/SPSR, as input is cut off, 0 is alw ays read out.
Regardless of pin function settings (PFR/EPFR/'DDR/FPDOR/M_FPDOR), it indicates that a
pin is in the status of "H" levelinput or "H" level output.
Writing Writing does not affect anything.
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Notes:

- The "x" of FPDIRX is a wildcard. FPDIRXx indicates FPDIRO, FPDIR1, FPDIR2, etc.

—  The "X" of Px0 and PxF is a wildcard. Px0 indicates P00, P10, P20, etc. PxF indicates POF, P1F, P2F,
etc.

—  One registerallows reading inputdata of 16 ports from PxF to PxO0.

—  Each bitinthe register indicates the status of each pinindividually. There isa one-to-one
correspondence between bitassignmentand the order of pins. For example, the 15th bitof FPDIRO
indicates POF, the 14th bitof FPDIRO indicates POE, and the Oth bit of FPDIRO indicates P0OO.

- "0"is always read for a bitvalue of the pin which is not available in your product.

FPDIRXxregister is notinitialized by deep standby transition reset.
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4.2 Fast GPIO Output Data Register x (FPDORX)
The Fast GPIO Output Data Register x (FPDORX) sets outputdata to a pin.

List of FPDORx Register configuration

bit 31 16 15 0 Initial value Attribute Corresponding port
Reserved FPDORO 0x0000 RIW POF to POO
Reserved FPDOR1 0x0000 R/W P1F to P10
Reserved FPDOR2 0x0000 R/W P2F to P20
Reserved FPDOR3 0x0000 RIW P3F to P30
Reserved FPDOR4 0x0000 RIW PAF to P40
Reserved FPDOR5 0x0000 RIW P5F to P50
Reserved FPDOR6 0x0000 R/W P6F to P60
Reserved FPDOR7 0x0000 RIW P7F to P70
Reserved FPDORS 0x0000 RIW P8F to P80
Reserved FPDOR9 0x0000 RW POF to P90
Reserved FPDORA 0x0000 RIW PAF to PAO
Reserved FPDORB 0x0000 RIW PBF to PBO
Reserved FPDORC 0x0000 RIW PCF to PCO
Reserved FPDORD 0x0000 R/W PDF to PDO
Reserved FPDORE 0x0000 RIW PEF to PEO
Reserved FPDORF 0x0000 R/W PFF to PFO

Detailed register configuration
bit 31 16 15 0
Field | Reserved FPDORX

Register functions

[bit31:16] Reserved: Reserved bits
"0x0000" is read out from these bits.

When writing these bits, setthem to "0x0000".

[bit15:0] FPDORXx: Fast GPIO Output Data Register x
Sets output data of Fast GPIO.

bit15:0 Description

Reading Reads out the register value.

Outputs "L" level to Fast GPIO.

0 | i apinis selected as /O input or normal GPIO or peripheral functions input/output, a setting
valueis invalid.

Outputs "H" levelto Fast GPIO.

1 | If apinis selected as /O input or normal GPIO or peripheral functions input/output, a setting
valueis invalid.

Writing
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Notes:

- The "x" of FPDORX is a wildcard. FPDORX indicates FPDORO, FPDOR1, FPDOR2, etc.

—  The "X" of Px0 and PxF is a wildcard. Px0 indicates P00, P10, P20, etc. PxF indicates POF, P1F, P2F,
etc.

—  One registerallows setting output data of 16 ports from PxF to Px0.

— Eachbitin the register sets each pin individually. There is a one-to-one correspondence between bit
assignmentand the order of pins. For example, the 15th bitof FPDORO sets POF, the 14th bitof
FPDORO sets POE, and the 0th bitof FPDORO sets P0O.

—  Forapin which is not available in your product, writing a value to the bitis invalid, and the read
value is undefined.

— FPDORXxregister is notinitialized by deep standby transition reset.
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4.3 Mirror Fast GPIO Input Data Register (M_FPDIRX)
The Mirror FastGPIO Input Data Register (M_FPDIRX) indicates inputdata of a pin.

bit

List of M_FPDIRx Register configuration

31 8 7 0 Initial value Attribute Corresponding port
Reserved M_FPDIRO OxXX R M_FP0O7 to M_FPOO
Reserved M_FPDIR1 OXXX R M_FP17 to M_FP10
Reserved M_FPDIR2 OxXX R M_FP27 to M_FP20
Reserved M_FPDIR3 OxXX R M_FP37 to M_FP30
Reserved M_FPDIR4 OXXX R M_FP47 to M_FP40
Reserved M_FPDIR5 OXXX R M_FP57 to M_FP50
Reserved M_FPDIR6 OxXX R M_FP67 to M_FP60
Reserved M_FPDIR7 OxXX R M_FP77 to M_FP70
Reserved M_FPDIR8 OxXX R M_FP87 to M_FP80
Reserved M_FPDIR9 OxXX R M_FP97 to M_FP90
Reserved M_FPDIRA OxXX R M_FPA7 to M_FPAO
Reserved M_FPDIRB OXXX R M_FPB7 to M_FPBO
Reserved M_FPDIRC OxXX R M_FPC7 to M_FPCO
Reserved M_FPDIRD OxXX R M_FPD7 to M_FPDO
Reserved M_FPDIRE OXXX R M_FPE7 to M_FPEO
Reserved M_FPDIRF OXXX R M_FPF7 to M_FPFO

Detailed register configuration
bit 31 8 7 0
Field | Reserved M_FPDIRx

Register functions

[bit31:8] Reserved: Reserved bits
"0x0000" is read out from these bits. When writing these bits, setthem to "0x0000".

[bit7:0] M_FPDIRx: Mirror Fast GPIO Input Data Register x
Reads outinputdata of Fast GPIO.

bit7:0 Description
Regardless of pin function settings (PFR/EPFR/'IDDR/FPDOR/M_FPDOR), it indicates that a
pin is in the status of "L" level input or "L" level output. When a special pin is selected by

Reading ADE/SPSR, as input is cutoff, Ois alw ays read out.

Regardless of pin function settings (PFR/EPFR/'DDR/FPDOR/M_FPDOR), it indicates that a
pin is in the status of "H" levelinput or "H" level output.

Writing Writing does not affect anything.

Notes:

- The "x" of M_FPDIRXx is a wildcard. M_FPDIRXx indicates M_FPDIRO, M_FPDIR1, etc.

—  "0"is always read for a bitvalue of the pin which is not available in your product.

—  M_FPDIRXx registeris notinitialized by deep standby transition reset.
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4.4 Mirror of Fast GPIO Output Data Register (M_FPDORX)
The Mirror of Fast GPIO Output Data Register (M_FPDORX) sets outputdata to a pin.

List of M_FPDORx Register configuration

bit 31 8 7 0 Initial value Attribute Corresponding port
Reserved M_FPDORO 0x00 RIW M_FP07 to M_FP0OO
Reserved M_FPDOR1 0x00 R/W M_FP17 to M_FP10
Reserved M_FPDOR2 0x00 R/W M_FP27 to M_FP20
Reserved M_FPDOR3 0x00 R/W M_FP37 to M_FP30
Reserved M_FPDOR4 0x00 R/W M_FPA7 to M_FP40
Reserved M_FPDORS5 0x00 RIW M_FP57 to M_FP50
Reserved M_FPDORG6 0x00 R/W M_FP67 to M_FP60
Reserved M_FPDOR7 0x00 RIW M_FP77 to M_FP70
Reserved M_FPDORS 0x00 RIW M_FP87 to M_FP80
Reserved M_FPDOR9 0x00 R/W M_FP97 to M_FP90
Reserved M_FPDORA 0x00 RIW M_FPA7 to M_FPAO
Reserved M_FPDORB 0x00 RIW M_FPB7 to M_FPBO
Reserved M_FPDORC 0x00 R/W M_FPC7 to M_FPCO
Reserved M_FPDORD 0x00 RW M_FPD7 to M_FPDO
Reserved M_FPDORE 0x00 RIW M_FPE7 to M_FPED
Reserved M_FPDORF 0x00 RIW M_FPF7 to M_FPFO

Detailed register configuration
bit 31 8 7 0
Field | Reserved M_FPDORX

Register functions

[bit31:8] Reserved: Reserved bits
"0x0000" is read out from these bits. When writing these bits, setthem to "0x0000".

[bit7:0] M_FPDORXx: Mirror Fast GPIO Output Data Register x
Sets output data of Fast GPIO.

bit7:0 Description
Reading Reads out the register value.
Outputs "L" level to Fast GPIO.
0 | I apinis selected as /O input or normal GPIO or peripheral functions input/output, a setting

value is invalid.

Writing
Outputs "H" levelto Fast GPIO.
1 | ¥ apinis selected as VO input or normal GPIO or peripheral functions input/output, a setting
valueis invalid.
Notes:

—  The "x" of M_FPDORX is a wildcard. M_FPDORXx indicates M_FPDORO, M_FPDOR1, etc.
—  Fora pin which is not available in your product, writing a value to the bitis invalid, and the read
value is undefined.

-  M_FPDORX registeris notinitialized by deep standby transition reset.
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4.5 Fast GPIO Output Enable Register (FPOERKX)
The Fast GPIO Output Enable Register (FPOERX) selects the outputof the normal GPIO/Fast GPIO.

List of FPOER Register configuration

bit 31 16 15 0 Initial value Attribute Corresponding port
Reserved FPOERO 0x0000 w POF to POO
Reserved FPOER1 0x0000 W P1F to P10
Reserved FPOER2 0x0000 W P2F to P20
Reserved FPOER3 0x0000 w P3F to P30
Reserved FPOER4 0x0000 W PAF to P40
Reserved FPOERS 0x0000 W P5F to PSO
Reserved FPOER6 0x0000 w P6F to P60
Reserved FPOER7 0x0000 w P7F to P70
Reserved FPOERS 0x0000 W P8F to P80
Reserved FPOER9 0x0000 W POF to P90
Reserved FPOERA 0x0000 w PAF to PAO
Reserved FPOERB 0x0000 W PBF to PBO
Reserved FPOERC 0x0000 W PCF to PCO
Reserved FPOERD 0x0000 W PDF to PDO
Reserved FPOERE 0x0000 W PEF to PEO
Reserved FPOERF 0x0000 W PFF to PFO

Detailed register configuration
bit 31 16 15 0

Field | Reserved FPOERX

Register functions

[bit31:16] Reserved: Reserved bits
"0x0000" is read out from these bits.

When writing these bits, setthem to "0x0000".

[bit15:0] FPOERX: Fast GPIO Output Enable Register x
Setthe I/O port outputto normal GPIO or Fast GPIO.

bit15:0 Description
Reading The read value is undefined
0 Select the output of PDOR to the pin.
Writing If a pin is selected as /O input or peripheral functions input/output, a setting value is invalid.
1 Select the output of FPDOR to the pin.
If a pin is selected as /O input or peripheral functions input/output, a setting value is invalid.
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Notes:

—  The FPOERX registers are mounted on APB bus. Please note these registers cannot supportthe
bit-band access because these registers are write only.

- The "x" of FPOERX is a wildcard. FPOERX indicates FPOERO, FPOER1, FPOER?2, eftc.

—  The "x" of Px0 and PxF is a wildcard. Px0 indicates P00, P10, P20, etc. PxF indicates POF, P1F, P2F
etc.

—  Fora pin which is not available in your product, writing a value to the bitis invalid, and the read
value is undefined.

—  FPOERX registeris notinitialized by deep standby transition reset.

—  No matterwhat the value of FPOERYX, the value of the pincan beread by FPDIRX.
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5. Bit ManipulationBase Address

This section describes the base address for bitmanipulation to FPDIRx, FPDORx, M_FPDIRx and

M_FPDORX.

List of Base address
Table 5-1 shows the base address for bitmanipulation.

Table 5-1 List of Alias area

name

Address

name

Address

FPDIRO base address

0xF801_0000

FPDORO base address

0xF801_4000

FPDIR1 base address

0xF801_0400

FPDORL base address

OXF801_4400

FPDIR2 base address

0xF801_0800

FPDOR2 base address

0xF801_4800

FPDIR3 base address

0xF801_0CO00

FPDOR3 base address

0xF801_4C00

FPDIR4 base address

0xF801_1000

FPDOR4 base address

0xF801_5000

FPDIR5 base address

OxF801_1400

FPDOR5 base address

0xF801_5400

FPDIR6 base address

0xF801_1800

FPDOR6 base address

0xF801_5800

FPDIR7 base address

0xF801_1C00

FPDOR7 base address

0xF801_5C00

FPDIR8 base address

O0xF801_2000

FPDORS8 base address

0xF801_6000

FPDIR9 base address

0xF801_2400

FPDOR9 base address

0xF801_6400

FPDIRA base address

0xF801_2800

FPDORA base address

OxF801_6800

FPDIRB base address

0xF801_2C00

FPDORB base address

0xF801_6C00

FPDIRC base address

0xF801_3000

FPDORC base address

0xF801_7000

FPDIRD base address

0xF801_3400

FPDORD base address

0xF801_7400

FPDIRE base address

0xF801_3800

FPDORE base address

0xF801_7800

FPDIRF base address

OxF801_3C00

FPDORF base address

0xF801_7C00

M_FPDIRO base address 0xF801_8000 M_FPDORO base address 0xF801_C000
M_FPDIR1 base address 0xF801_8400 M_FPDOR1 base address 0xF801_C400
M_FPDIR2 base address 0xF801_8800 M_FPDOR2 base address 0xF801_C800
M_FPDIR3 base address 0xF801_8C00 M_FPDOR3 base address 0xF801_CCO00
M_FPDIR4 base address 0xF801_9000 M_FPDOR4 base address 0xF801_D000
M_FPDIR5 base address 0xF801_9400 M_FPDOR5 base address 0xF801_D400
M_FPDIR6 base address 0xF801_9800 M_FPDOR6 base address 0xF801_D800
M_FPDIR7 base address 0xF801_9C00 M_FPDOR7 base address 0xF801_DC00
M_FPDIR8 base address 0xF801_A000 M_FPDOR8 base address 0xF801_E000
M_FPDIR9 base address 0xF801_A400 M_FPDOR9 base address 0xF801_E400
M_FPDIRA base address 0xF801_A800 M_FPDORA base address 0xF801_E800
M_FPDIRB base address 0xF801_ACO00 M_FPDORB base address 0xF801_EC00
M_FPDIRC base address 0xF801_B000 M_FPDORC base address 0xF801_F000
M_FPDIRD base address 0xF801_B400 M_FPDORD base address 0xF801_F400
M_FPDIRE base address 0xF801_B800 M_FPDORE base address 0xF801_F800
M_FPDIRF base address 0xF801_BCO00 M_FPDORF base address 0xF801_FC00
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1. Overviewof CRC

The CRC (Cyclic RedundancyCheck) is an error detection system. The CRC code is a remainder after an
inputdata stringis divided by the pre-defined generator polynomial, assuming the inputdata string is a high
order polynomial. Ordinarily, a data string is suffixed by a CRC code when being sent, and the received data
is divided by a generator polynomial as described above. If the received data is dividable, it is judged that
the data is correctly received.

CRC functions

This module enables the calculation in both CCITT CRC16 and IEEE-802.3 CRC32. In this module, the
generator polynomial is fixed to the numeric values for those two modes; therefore, the CRC value based on
other generator polynomials cannotbe calculated.

B CCITT CRC16 generator polynomial: 0x1021
B |[EEE-802.3 CRC32 generator polynomial: 0x04C11DB7
CRC block diagram

Figure 1-1 shows the CRC block diagram.

Fgure 1-1 CRC block diagram

Generator Polynomial

[CRC16] 0x1021
[CRC32] 0x04C11DB7
&
—>» CRCCR > B
32-bit 3
peripheral bus > CRCINIT > S
< 4= 3)
o ——» CRCIN > 5
o
>
< CRCR [

B CRCCR (CRC Control Register)
Used to control CRC calculation.

B CRCINIT (CRC Initial Value Register)
Usedto specifythe initial values for CRC calculation.

B CRCIN (Input Data Register)
Usedto setinputdata for CRC calculation.

B CRCR (CRC Register)
Usedto outputthe CRC calculation result.

B CRC Calculation
A circuitto perform CRC calculation.
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2. CRC Operations

This section provides an overview of CRC operations.

CRC definition
[CCITT CRC16 Standard]

Generator polynomial 0x1021 (CRCCR:CRC32=0)
Initial value OXFFFF

Final XOR value 0x0000 (CRCCR:FXOR=0)
bit order MSB First (CRCCR:LSBFST=0)
Output bit order MSB First (CRCCR:CRCLSF=0)

(The input-outputbyte order can be specified arbitrarily.)

[[EEE-802.3 CRC32 Ethernet Standard]

Generator polynomial 0x04C11DB7 (CRCCR:CRC32=1)
Initial value OXFFFFFFFF

Final XOR value OXFFFFFFFF (CRCCR:FXOR=1)
bit order LSB First (CRCCR:LSBFST=1)
Output bit order LSB First (CRCCR:CRCLSF=1)

(The input-outputbyte order can be specified arbitrarily)

Reset operations
When resetting, the Initial Value Register (CRCINIT) and CRC Register (CRCR) are setto OxXFFFFFFFF.

Other registers are cleared to "0".

Initialization
Initializing with the initialization bit (INIT) of the CRCCR register loads the value of the Initial Value Register
to the CRC Register (CRCR).

Processing byte and bit orders
The following shows how to process byte and bit orders, using examples.

Input the following one word to the CRC computing unit.

133.82.171.1=100001010101001010101011 00000001

If the byte orderis setto big endian (CRCCR:LTLEND=0), the sending sequence in bytes is configured as
shown below.

10000101 01010010 10101011 00000001
(Isty (2nd)  (3rd)  (4th)

If the bit orderis setto Little endian (CRCCR:LSBFST=1), the sending sequence in bits is configured as
shown below.

10100001 01001010 11010101 10000000

(Head) (End)
Note:
— At CRCCR:CRCLTE=1,the CRCresultis rearranged in byteswith the 32-bitwidth in both CRC16
and CRC32.

In particular, in CRC16 mode, note that data is outputto bit31to bit16.
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2.1 CRC calculation sequence

Figure 2-1 shows the CRC calculation sequence. In this section, it is assumed thatthe Initial Value Register
(CRCINIT) setting, CRC16 or CRC32 mode selection (CRCCR:CRC32),and byte- or bit-order setting
(CRCCR.LTLEND, CRCCR:LSBFST) have already been configured.

(If the initial value can be setto ALL"H", the Initial Value Register (CRCINIT) setting can be omitted.)

Fgure 2-1 CRC calculation sequence

:CRC :DMA :CPU

e

CRC calculation ()

Initialization () <

l-=q-=o--4

Start ()

Data writing ()

Data writing ()

A

CRC reading ()

A

I
|
U
.
[
.
[
Data writing ()
[‘:jq
=
3
[
H
U
|
[

PR J

B To perform initialization, write "1" to the initial value bit (CRCCR.INIT). The value of the Initial Value
Register (CRCINT)is loaded to the CRC Register (CRCR).

B To write input data, write to the Input Data Register (CRCIN). This then starts CRC calculation. If necessary,
input data can be written continuously. Furthermore, different bit widths can be used in a sequence to write
inputdata.

B To obtaina CRC code, read the CRC Register (CRCR).
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2.2 CRC use examples

Figure 2-2 to Figure 2-5show CRC use examples.

Use example 1 CRC16, Byte input fixed

FHgure 2-2 Use example 1 (CRC16, byte input fixed, core byte order : Big endian)

Il

/I CRC16 (CRC ITU-T)

/I polynomial: 0x1021
/I initial value: OXFFFF
/I CRCCR.CRC32: 0 //ICRC16

/I CRCCR.LTLEND: 0 //big endian (Assumed as follows.)
/I CRCCR.LSBFST: 0 //MSB First B WRITE -- Byte writing

/I CRCCR.CRCLTE: 0//CRC big endian - -

/I CRCCR.CRCLSF:  0//CRC M3B First H_WRITE  -- Half-word writing
/I CRCCR.FXOR: 0 //CRC Final XOR off W_WRITE -- Word writing

Il B_READ -- Byte reading
/I Example 1-1 (Byte-base writing) H_READ -- Half-word reading
1 W_READ -- Word reading

// Initialization .
B_WRITE (CRCCR, 0x01); CRCCR -- Control Register address

CRCINIT -- Initial Value Register address

/I data write “123456789” :
B_WRITE (CRCIN, 0x31); CRCIN -- Input Data Register address

_WRITE (CRCIN, 0x32); CRCR -- Current CRC Register address
B_WRITE (CRCIN, 0x33);
B_WRITE (CRCIN, 0x34);
B_WRITE (CRCIN, 0x35);
B_WRITE (CRCIN, 0x36);
B_WRITE (CRCIN, 0x37);
B_WRITE (CRCIN, 0x38); . - .
B_WRITE §CRCIN, 0x39§; CRC computing unit input sequence image

/I read result
H_READ (CRCR+2, data); MlSB | LSIB
3 1

/I check result 1 I B
assert (data == 0x29B1);

I . : _i
/I Example 1-2 (CRC check) :

I/ Initialization R : ,l .
B_WRITE (CRCCR, 0x01); e

/I data write "123456789" + CRC
B_WRITE (CRCIN, 0x31);
B_WRITE (CRCIN, 0x32); e
B_WRITE (CRCIN, 0x33); 1,, S 5 I
B_WRITE (CRCIN, 0x34);
B_WRITE (CRCIN, 0x35);
B_WRITE (CRCIN, 0x36);

“WRITE (CRCIN, 0x37);
B_WRITE (CRCIN, 0x38);
B_WRITE (CRCIN, 0x39);
B_WRITE (CRCIN, 0x29); // <-- CRC
B_WRITE (CRCIN, 0xB1); // <-- CRC

/I read result
H_READ (CRCR+2, data);

/I check result
assert (data == 0x0000);

B The byte and half-word writing positions are arbitrary. In this example, data is written continuously at
position +0.

B Table 2-1 shows the CPU, CRC result byte order, CRCR (CRC Register) output position, and read address
in CRC16 mode.
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Table 2-1 CPU, CRC result byte order, and CRCR read address
Core byte order CRC result byte order Output position to CRCR CRCR H_READ address
Big endian Big endian bit 15 to bit 0 CRCR +2
Big endian Little endian bit 31 to bit 16 CRCR +0
Little endian Big endian bit 15 to bit O CRCR +0
Little endian Little endian bit 31 to bit 16 CRCR +2

504 S6E1A1_MN710-00001-1v0-E January 17,2014



CHAPTER11: CRC (Cyclic Redundancy Check)
2. CRC Operations

N

PERIPHERAL MANUAL SPANSIO‘N”‘

Use example 2 CRC16, different input bit widths mixed

Fgure 2-3 Use example 2 (CRC16, different input bit widths mixed, core byte order: Big endian)

/I CRC16 (CRC ITU-T)

/I polynomial: 0x1021
/I initial value: OXFFFF (Assumed as follows.)
/I CRCCR.CRC32: 0//ICRC16 - iti
/I CRCCR.LTLEND: 0 //big endian B_WRITE Bytlf W”t('jng ”
/I CRCCR.LSBFST:  0//MSB First H_WRITE - Half-word writing
/I CRCCR.CRCLTE: 0//CRC big endian W_WRITE  -- Word writing
/I CRCCR.CRCLSF:  0//CRC MSB First
z CRCCR.FXOR: 0 //CRC Final XOR off B_READ — Byte reading
H_READ -- Half-word reading
I - i
/I Example 2-1 (Writing widths mixed) W_READ Word reading
I
o CRCCR -- Control Register address
g lwgggtl%nRCCR 0x01) CRCINIT -- Initial Value Register address
— ( » 0x01); CRCIN -- Input Data Register address
/I data write "123456789" CRCR -- Current CRC Register address
W_WRITE (CRCIN, 0x31323334);
H_WRITE (CRCIN, 0x3536);
H_WRITE (CRCIN+2, 0x3738);
B_WRITE (CRCIN+3, 0x39);
I/ read result . . .
H_READ (CRCR+2, data); CRC computing unit input sequence image
Il check result MSB LSB

assert (data == 0x29B1);

i
/I Example 2-2 (CRC check)
i

ENENERER R ER AR

I/ Initialization Ay
B_WRITE (CRCCR, 0x01);

// data write “123456789"+CRC | e

W_WRITE (CRCIN, 0x31313334); I hhhhhh g I 7 I 3 I 8 |
W_WRITE (CRCIN, 0x35363738); | wo¥feusesoueedeoneosooecbosenoosesosossovacheg
H_WRITE (CRCIN, 0x3929); // <-- CRC(0x29) [
B_WRITE (CRCIN, 0xB1); // <-- CRC(0xB1) | e

/I read result
H_READ (CRCR+2, data);

/I check result
assert (data == 0x0000);

B If the byte or bit ordersettingis correct and the bit inputsequence to the CRC computing unitis the same,
the writing width can be specified arbitrarily.
For example,if a 1-, 2-, or 3-byte fraction is finally obtained in the word-base writing mode, both byte and
half-word writings maybe enabled.
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Use example 3 CRC32, byte order: Big endian

Figure 2-4 Use example 3 (CRC32, byte order: Big endian)

1
/I CRC32 (IEEE-802.3)

/I polynomial: 0x04C11DB7

/l Initial value: OXFFFF_FFFF

I/l CRCCR.CRC32 1// CRC32 (Assumed as follows.)

// CRCCR.LTLEND: 0 // big endian N

/I CRCCR.LSBFST: 1// LSB First B_WRITE -- Byte writing

Z CRCCR.CRCLTE: 0 Z CRC big endian H WRITE -- Half-word writing
CRCCR.CRCLSF: 1// CRC LSB First n "

/I CRCCR.FXOR: 1// CRC Final XOR on W_WRITE - Word writing

/i

P B_READ -- Byte reading

/I Example 3-1 (CRC32) H_READ -- Half-word ljeadmg

/i W_READ -- Word reading

// Initialization .

B_WRITE (CRCCR, OX6B); CRCCR -- C(_J_ntrol Reglster_address

CRCINIT -- Initial Value Register address
/I data write "123456789" _ CRCIN -- Input Data Register address
W WRITE (CRCIN, 0x31323334), CRCR -- Current CRC Register address

W WRITE (CRCIN, 0x35363738);
B _WRITE (CRCIN, 0x39);

/I read result
W_READ (CRCR, data);

/I check CRC result
assert (data == 0x2639F4CB); // <- big endian & LSB First

CRC computing unit input sequence image

[slsfaf2afsaf4]

Cvstotetetsebtoy

TubbLELLYLLLLEYY
totbtotLELLL LYYy

ey

[3]5]3]e6]|3]7]3]s

EoLIEILLELLE LYY

TrbELELLYLLLLEYY

éwunun»nu

Covteeoneeseseene

Tostesesotoeteoene

<5

Head CRC result (In macro)

Head
[2]els]e[Flafc]e]
CRC output (FXOR & rearrange)

B In CRC32 (IEEE-802.3) mode, the bit order is setto LSB First. This CRC computing unitsupports both the
big endian and little endian as the byte order. Figure 2-4 shows an example for big endian.
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Use example 4 CRC32, byte order: Little endian

Fgure 2-5 Use example 4 (CRC32, byte order: Little endian)

Il
/I CRC32 (IEEE-802.3)

/I polynomial: 0x04C11DB7
/[ nitial value: OXFFFF_FFFF
/I CRCCR.CRC32 1// CRC32 (Assumed as follows.)
/| CRCCR.LTLEND: 1 // big endian .
/I CRCCR.LSBFST: 1// LSB First B_WRITE -- Byte writing
/I CRCCR.CRCLTE: 1// CRC little endian H_WRITE -- Half-word writing
/| CRCCR.CRCLSF: 1// CRC LSB First . it
/Il CRCCR.FXOR: 1// CRC Final XOR on W_WRITE Word writing
/i
B_READ -- Byte reading
I H_READ - Half-word reading
/l Example 4-1 (CRC32) W_READ -~ Word reading
/l Initialization CRCCR -- Control Register address
B_WRITE (CRCCR, 0x7F); CRCINIT -- Initial Value Register address
/I data write "123456789" CRCIN -- Input Data Register address
W_WRITE (CRCIN, 0x34333231); _ i
W WRITE (CRGIN, 0x38373635). CRCR Current CRC Register address

B_WRITE (CRCIN, 0x39);

/I read result
W_READ (CRCR, data);

/I check result
assert (data == OxCBF43926); // <- little endian & LSB First

CRC computing unit input sequence image

<7 ,,,,,,,,,,,,,,,,
.................. G
P,
|3|8|3|7|3|6|<3|5|
,,,,,,,,,,,,,,,,,, G S
o
(3 ]9
é ................
Head CRC result (In macro)

[clelrlafsof2]s]

CRC output (FXOR & rearrange)

B In CRC32 (IEEE-802.3) mode, the bit order is setto LSB First. This CRC computing unitsupports both the
big endian and little endian as the byte order. Figure 2-5 shows an example for little endian.

B If bitinversionis notrequired for the CRC result, perform either one of the following processestorelease
the bitinversion for the currentresult.
— Initialize with 0x3F before calculation.
— After datawas input, setthe CRCCR:FXOR bitto "0" (for example, CRCCR=0x3E).
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3. CRC Registers

This section provides alistof CRC registers.

CRC registers

Table 3-1 CRC register list

Abbreviation Register name Reference
CRCCR CRC Control Register 3.1
CRCINIT Initial Value Register 3.2
CRCIN Input Data Register 3.3
CRCR CRC Register 3.4

508

S6E1A1_MN710-00001-1v0-E January 17,2014



CHAPTER11: CRC (Cyclic Redundancy Check)

3. CRC Registers

N

PERIPHERAL MANUAL SPANSIO‘N”‘

3.1 CRC Control Register (CRCCR)

bit
Field
Attribute
Initial value

The CRC Control Register (CRCCR)is used to control CRC calculation.

7 6 5 4 3 2 1 0
Reserved FXOR | CRCLSF | CRCLTE LSBFST LTLEND CRC32 INIT
RW RW RW RW RW RW RW RW

0 0 0 0 0 0 0 0

[bit7] Reserved: Reserved bit
The read value is "0".

Be sure to write "0" to this bit.

[bit6] FXOR: Final XOR control bit

This bitis used to outputthe CRC resultas the XOR value or XOR.

The OR value is setto ALL"H". This bitis inverted at FXOR=1.

This processing is performed in the latter part of the CRC Register processing. The CRC resultis therefore
reflected on the read value immediatelyafter this bit was set.

bit Description
0 None
1 Yes

[bit5] CRCLSF: CRC result bit-order setting bit

This is a bit-order setting bit for CRC result.

This bitis used to rearrange bits within each byte. Set "0" to specify MSB Firstand set "1" to specifyLSB
First.

This processing is performed in the latter part of the CRC Register processing. The CRC resultis therefore
reflected on the read value immediatelyafter this bit was set.

bit Description
0 MSB First
1 LSB First
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[bit4] CRCLTE: CRC result byte-order setting bit

This is a byte-order setting bit for CRC result.

This bitis used to rearrange the byte order in each word. Set "0" to specifybig endian and set"1" to specify
little endian.

This processing is performed in the latter part of the CRC Register processing. The CRC resultis therefore
reflected on the read value immediatelyafter this bit was set.

If this bitis setto "1"in CRC16 mode, datais output to bit31:16.

bit Description
0 Big endian
1 Little endian

[bit3] LSBFST: bit-order setting bit

This is a bit-order setting bit.

This bitis used to specifythe head bit of a byte (8 bits). Set "0" to specifyMSB Firstand set"1" to specify

LSB First.

Four types of processing orders can be specified when this bitis combined with the LTLEND bit setting.
bit Description
0 MSB First
1 LSB First

[bit2] LTLEND: Byte-order setting bit

This is a byte-order setting bit.

This bitis usedto specifythe byte orderwith the write width. Set"0" to specify big endian and set"1" to
specify little endian.

bit Description
0 Big endian
1 Little endian

[bitl] CRC32: CRC mode selection bit
This bitis usedto selectthe CRC16 or CRC32 mode.

bit Description
0 CRC16
1 CRC32
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[bitO] INIT: Initialization bit

This is an initialization bit. Writing "1" to this bit initializes data. This bit does nothave a value, and always

returns "0" at reading.
At initialization, the value of the Initial Value Registeris loaded tothe CRC Register.

Initialization mustbe performed once at the start of CRC calculation.

A\

bit

Description

Write

Read

0

Invalid

Alw ays reads "0".

Initialization
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3.2 Initial Value Register (CRCINIT)

The Initial Value Register (CRCINIT)is usedto save the initial values for CRC calculation.

bit 31 0
Field D[31:0]
Attribute RIW
Initial value OxFFFFFFFF

[bit31:0] D[31:0] : Initial value bits
These bits are used to save the initial values for CRC calculation.
Write the initial values for CRC calculation to this register.

(OXFFFFFFFF at resetting)
In CRC16 mode,D15to DO are used while D31 to D16 are ignored.
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3.3 Input Data Register (CRCIN)

The Input Data Register (CRCIN)is usedto setinput data for CRC calculation.

bit 31 0
Field D[31:0]
Attribute RW
Initial value 0x00000000

[bit31:0] D[31:0] : Input data bits

These bits are used to setinput data for CRC calculation.

Write inputdata for CRC calculation to this register. There are three types of bit widths: 8 -bit, 16-bit, and
32-bit (byte, halfword, word), which can be specified together.

The byte and half-word writing positions are arbitrary. The available address positions are as follows.

Byte writing 140, +1, +2, +3

Half-word writing 140,42
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3.4 CRC Register (CRCR)

The CRC Register (CRCR)is usedto output the CRC calculation result. This register mustbe initialized
before start calculating.

bit 31 0
Field D[31:0]
Attribute R
Initial value OxFEFFFFFF

[bit31:0] D[31:0] : CRC bits

These bits are used to read the CRC calculation result. If "1" is written to the initialization bit(CRCCRINIT),
the value of the Initial Value Register (CRCINIT)is loaded to this register.

If inputdata for CRC calculation is written to the Input Data Register (CRCIN),the CRC calculationresultis
setto this register after one machine clock cycle has elapsed. When all inputd ata writing has been
completed, this register holds the final CRC code.

In CRC16 mode, when the byte orderis set to big endian (CRCLTE=0), the resultis outputto D15to DO.
When the byte orderis setto little endian (CRCLTE=1), the resultis outputto D31 to D16.
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CODE: 9AFDEBUG-EO01.0
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1. Overview

This Family contains a Serial Wire Debug Port (SW-DP).

Connecting an ICE to the SW-DP allows system debugging.

This series also contains a Micro Trace Buffer (MTB) for recoding changes in a program flow.
This section describes the debugging interface.

For details on the SW-DP and system debug, see "Cortex-M0O+ Technical Reference
Manual".

Features
Two pins are assigned to the SW-DP.

The initial function of these two pins is serial wire debug.

516 S6E1A1_MN710-00001-1v0-E January 17,2014



CHAPTER12: Debug Interface
2. Pin Description

N

PERIPHERAL MANUAL SPANSIO‘N”‘

2. Pin Description

This section explains pins.

2.1 Pins for Debug Purposes
2.2 Functions InitiallyAssigned to Pins
23 Internal Pull-up of SW-DP Pins
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2.1 Pins for Debug Purposes
Two pins (SWCLK and SWDIO) are assigned to the serial wire.

Table 2-1 shows alistofpin functions.

Table 2-1 SW-DP pin functions in debug mode

Pin

Function

SWCLK

Serial Wire Clock signal

SWDIO

Serial Wire Data Input/Output signal
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2.2 Functions Initially Assigned to Pins

The two SW-DP pins are also used as GPIO.
The initial function of the SW-DP pins is debugging.

Note: For details onhowto setthe debug function, see Chapter"l/O Port"

Table 2-2 shows initial states after resets are cleared and the functions that can be changed

by setting PFRs (Port function registers).

Note: For details on the PFRs, see chapter"l/O Port".

A\

Table 2-2 Functions initially assigned to pins for debugging purposes and change of functions

Change of functions

by setting the

Pin name Initially assigned pin function
PFRs
. SWCLK SWCLK GPIO
SW-DP pins
SWDIO SWDIO GPIO
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2.3 Internal Pull-up of SW-DP Pins

As specified in the ARM Standard, this Family provides the Debug pins thathave internal pull-ups.
The usercan control pull-up by setting the appropriate registersin the GPIO.

Table 2-3 Enabled or disabled state of internal pull-up of SW-DP pins

Pin name Pull-up with debug pins enabled*
SWCLK Enabled
SWDIO Enabled

*:Pull-upis enabled even at a reset.
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1. Overview
2. Block Diagram
3. Configuration and Setting Procedure Examples

4. Registers

CODE: 9AFEXTINT-E01.0_FW12-E0.14
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1. Overview

The MTB_DWT is to generate TSTOP and TSTART signals of ARM Core-sight MTB. The MTB_DWT
function monitors the processoraddress and data buses when accessing data phase, configurable watch
points can be detected to trigger the appropriate response in the MTB recording.

Features of MTB_DWT
B Supportaddressesand address + data programmable start/stop recording.
B Supportmasking each bitof data.
B Supportwrite/read and read or write operations monitor.
B Supportbyte, half-word and word monitor.
B Supportdata phase monitor function.
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2. Block Diagram

The following shows the block diagram ofthe MTB_DWT.

Figure 2-1 Block diagram of MTB_DWT

MTB_DWT

Setting and control registers

CMP_ADDR_START

CMP_DATA_START

APB BUS < > CMP_MASK_START

CMP_ADDR_STOP
CMP_DATA_STOP

CMP_MASK_STOP

FCT

Cortex MO+ core ) )
AHB lite e Trace Control circuit

P TSTART

P TSTOP
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3. Configuration and Setting Procedure Examples

This section explains configurations and setting procedure examples.

3.1 Configurations of MTB_DWT
3.2 Setting procedure
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3.1 Configurations of MTB_DWT

This section shows the configurations ofthe MTB_DWT

Overview of configuration in MTB_DWT

MTB_DWT only supports little-endian data format. When the byte or half-word access is enabled, the
unused bitof MTB_DWT Data Compare Start trace Register (CMP_DATA_START) and MTB_DWT Data
Compare Stop trace Register (CMP_DATA _STOP) is shown as Table 3-1.The sign of "O" in the table shows
thatit's valid data. The sign of "-" in the table shows thatit's an invalid data.

Mask the corresponding bitwith invalid data by setting CMP_MASK_START/CMP_MASK_STOP.

Table 3-1 AHB-Lite byte lane definition

Access Address phase Corresponding data phase
CMP_ADDRX CMP_DATAX"? CMP_DATAX"? CMP_DATAX"? CMP_DATAX"?
[1:0] [31:24] [23:16] [15:8] [7:0]
00 - - i} 0
01 - - @) -
Byte
10 - @) - -
11 O - - -
00 - - O O
Half-w ord
10 @) @) - R
Word 00 O O O O

*1: CMP_ADDRx: CMP_ADDR_START registeror CMP_ADDR_STOP register.
*2: CMP_DATAx. CMP_DATA START registeror CMP_DATA STOP register.
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3.2 Setting procedure
For MTB_DWT setting procedure example, see Figure 3-1
FHgure 3-1 MTB_DWT setting procedure

Do ke rnlree 2delre & 5 canpad pom on
alkerr+ daly ompal ron o
gererak TOTART

Address + data

[’Ilrite CMP_ADRDR_STARTre gistei rite CMP_ADDER_START register

'

fﬂlri‘te ChMP_DATA START ¢ egister]

¥ ¥

irite part bits of irite all bits of ‘

CWP_hASE START register to™ 1 . g
or allbik et T hiFP_hdSk_START registerto ™

'

[ratermine monitor data s ze(byte,
hatéword, word), set FCT:DS TA bil

+ Y
[reber mine write] S TAEN=0bAD) or D etermine write STAEH=0bA0) or °
read (STAEN=0b01) operate read (STAEN=0b01) operate
monitor monitor

¥
']

D lermine e £5 ompats on a
afdre £t + dalacompakon o
generale TOTOP

irite ChP_ADDR_STOP registe r] ['I.I'I.l'ri‘te ChMP_ADDR_STOF register]

¥

[‘Llll'rite CMP_DATA_STOP re gister]

¥ ¥
| Wilfrite part bits of | . .
CMP_MASHK_STOP register to™1" rite allb "femigir"r":;.1l..'5 K STOR
or all bits s et ta" " o
[retermine monitor data sze(byte,
half-word, word), set FCT:DSTP bid
L
(Determinewr ite{ STFEN=0b10) or | [ etermine write(S TFEN=0b100) or
read (STPEN=0b01) operate read (STPEN=0b01) operate
muanitar monitor

End
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This section describesthe registers ofthe MTB_DWT
List of registers of the MTB_DWT
Table 4-1 List of registers of the MTB_DWT
Abbreviation Register Name Reference
CMP_ADDR_START MTB_DWT Address Compare Start trace Register 4.1
CMP_DATA_START MTB_DWT Data Compare Starttrace Register 4.2
CMP_MASK_START MTB_DWT Mask Data Compare Start trace Register 4.3
CMP_ADDR_STOP MTB_DWT Address Compare Stop trace Register 4.4
CMP_DATA_STOP MTB_DWT Data Compare Stop trace Register 4.5
CMP_MASK_STOP MTB_DWT Mask Data Compare Stop trace Register 4.6
FCT MTB_DWT Function Register 4.7
PID4 Peripheral ID4 Register
PID5 Peripheral ID5 Register
PID6 Peripheral ID6 Register
PID7 Peripheral ID7 Register 48
PIDO Peripheral IDO Register
PID1 Peripheral ID1 Register
PID2 Peripheral ID2 Register
PID3 Peripheral ID3 Register
CIDO Component IDO Register
CiD1 Component ID1 Register 49
CID2 Component ID2 Register
CID3 Component ID3 Register
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4.1 MTB_DWT Address Compare Start trace Register (CMP_ADDR_START)

The MTB_DWT Address Compare Starttrace Register (CMP_ADDR_START) provide a reference address
value for generating starttrigger signal TSTART.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field ADCMP_STA[31:16]
Attribute RW
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field ADCMP_STA[15:0]
Attribute R/W
Initial value 0x0000

Register functions

[bit31:0] ADCMP_STA[31:0]: MTB_DWT address comparison start trace bits
Reference value for address comparison is to generate MTB start trigger.

Notes:

When word accessing, the bit[3:0] mustset to one of 0x0, 0x4, 0x8 and 0xC.
When half-word accessing, the bit[1:0] mustset to one of 0x0 and 0x2.
This register can be cdeared by PRESETO. After PRESETO, this register should be configured again.
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The MTB_DWT Data Compare Start trace Register (CMP_DATA_START) provides areference data value

for generating starttrigger signal TSTART.

Register configuration

bit 31 30 29 28 27 25 24 23 22 21 20 19 18 17 16
Field DTCMP_STA[31:16]
Attribute RW
Initial value 0x0000
bit 15 14 13 12 11 9 8 7 6 5 4 3 2 1 0
Field DTCMP_STA[15:0]
Attribute R/W
Initial value 0x0000

Register functions

[bit31:0] DTCMP_STA[31:0] : MTB_DWT data comparison start trace bits
Reference value for data comparison is to generate MTB start trigger.

When all bits are masked by CMP_MASK_START, the MTB TSTART signalis onlydetermined by
comparative address result, otherwise the MTB TSTART signal is determined byboth data
CMP_DATA START and CMP_ADDR_START comparative result.

Notes:

—  When byte or half-word accessing, set CMP_MASK_START register following Table 3-1to ignore
unused bitin CMP_DATA_START register.
—  Thisregister can be cleared by PRESETO. After PRESETO, this register should be configured again.
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4.3 MTB_DWT Mask Data Compare Start Trace Register (CMP_MASK_START)

The MTB_DWT Mask Data Compare Start trace Register (CMP_MASK_START) defines the ignored bit of
MTB_DWT Data Compare Start trace Register (CMP_DATA_START).

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field MSK_STA[31:16]
Attribute RW
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field MSK_STA [15:0]
Attribute R/W
Initial value 0x0000

Register functions

[bit31:0] MSK_STA[31:0] : MTB_DWT data compare start trace register mask bits
This register masks reference data value for starting MTB.

bit Function
0 No effect on operation [Initial value]
1 Mask corresponding bits

Notes:
—  When all bits of this register are set to “1”, the value of CMP_DATA_START register and the value of
DSTA bitof FCT register will be ignored.
—  Thisregister can be cleared by PRESETO. After PRESETO, this register should be configured again.
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4.4 MTB_DWT Address Compare Stop trace Register (CMP_ADDR_STOP)

The MTB_DWT Address Compare Stop trace Register (CMP_ADDR_STOP) provide a reference address
value for generating stop trigger signal TSTOP.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field ADCMP_STO[31:16]
Attribute RW
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field ADCMP_STQ[15:0]
Attribute R/W
Initial value 0x0000

Register functions

[bit31:0] ADCMP_STO[31:0]: MTB_DWT address comparison stop trace bits
Reference value for address comparison is to generate MTB stop trigger.

Notes:
—  When word accessing, the bit[3:0] mustset to one of 0x0, 0x4, 0x8 and 0xC.
—  When half-word accessing, the bit[1:0] mustset to one of 0x0 and 0x2.
—  Thisregister can be cleared by PRESETO. After PRESETO, this register should be configured again.
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4.5 MTB_DWT Data Compare Stop trace Register (CMP_DATA STOP)

The MTB_DWT Data Compare Stop trace Register (CMP_DATA_STOP) provides a reference data value

for generating stop trigger signal TSTOP.

Register configuration

bit 31 30 29 28 27 25 24 23 22 21 20 19 18 17 16
Field DTCMP_STO[31:16]
Attribute RW
Initial value 0x0000
bit 15 14 13 12 11 9 8 7 6 5 4 3 2 1 0
Field DTCMP_STO[15:0]
Attribute R/W
Initial value 0x0000

Register functions

[bit31:0] DTCMP_STO[31:0]: MTB_DWT data comparison stop trace bits
Reference value for data comparison is to generate MTB stop trigger.

When all bits are masked by MTB_DWT Mask data Compare Stop trace Register, the MTB TSTOP signal is
only determined by comparative address result, otherwise the MTB TSTOP signalis determined byboth
data (MTB_DWT Data Compare Stop trace Register) and address (MTB_DWT Address Compare Stop trace
Register) comparative result.

Notes:
—  When byte or half-word accessing, set CMP_MASK_STOP register following Table 3-1 <Not to
ignore unused bitin CMP_DATA_STOP register.
—  Thisregister canbe cleared by PRESETO. After PRESETO, this register should be configured again.
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46 MTB_DWT Mask Data Compare Stop Trace Register (CMP_MASK_STOP)

The MTB_DWT Mask Data Compare Stop Trace Register (CMP_MASK_STOP) defines the ignored bit of
register MTB_DWT Data Compare Stop trace Register (CMP_DATA_STOP).

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field MSK_STO[31:16]
Attribute RW
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field MSK_STQO[15:0]
Attribute R/W
Initial value 0x0000

Register functions

[bit31:0] MSK_STO[31:0]: MTB_DWT data compare stop trace register mask bits
This register masks reference data value for stopping MTB.

bit Function
0 No effect on operation. [Initial value]
1 Mask corresponding bits.

Notes:
—  When all bits of this register are set to “1”, the value of CMP_DATA_STOP register and the value of
DSTP bitof FCT register will be ignored.
—  Thisregister can be cleared by PRESETO. After PRESETO, this register should be configured again.
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4.7 MTB_DWT Function Register (FCT)

The MTB_DWT Function Register (FCT) controls read/write operation and data size.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Field | Reserved
Attribute -
Initial value 0x0000
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field Reserved DSTP DSTA STPEN STAEN
Attribute - RW RIW RIW R/W
Initial value 00000000 00 00 00 00

Register functions

[bit31:8] Reserved: Reserved bits
The read value is “0”. They have no effect in write mode.

[bit7:6] DSTP: Data size stop bits
These bits define the data value size to stop MTB function.

bit7 bit6 Function
0 0 Byte [Initial value]
0 1 Half-w ord
1 0 Word
1 1 Reserved.

[bit5:4] DSTA: Data size start bits
These bits define the data value size to start MTB function.

bit5 bit4 Function
0 0 Byte [Initial value]
0 1 Half-w ord
1 0 Word
1 1 Reserved.

[bit3:2] STPEN: Enable MTB_DWT stop MTB function bits
These bits enable MTB_DWT stop MTB function.

bit3 bit2 Function
0 0 Disabled MTB_DWT stop MTB function. [Initial value]
0 1 Data read operation to stop MTB.
1 0 Data w rite operation to stop MTB.
1 1 Data w rite or read operation to stop MTB.
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[bit1:0] STAEN: Enable MTB_DWT start MTB function bits
These bits enable MTB_DWT start MTB function.
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bitl bit0 Function
0 0 Disabled MTB_DWT start MTB function. [Initial value]
0 1 Data read operation to start MTB.
1 0 Data w rite operation to start MTB.
1 1 Data w rite or read operation to start MTB.
Notes:

—  Thisregister canbe cleared by PRESETO. After PRESETO, this register should be configured again.
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4.8 Peripheral IDO-7 Register (PIDO-7)
The Peripheral IDO-7 Registers (PID0-7) indicate the peripheral IDs.
Register configuration
bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Feld | PERID[31:16]
Attribute R
Initial value OXXXXX
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field PERID[15:0]
Attribute R
Initial value OXXXXX

Register functions

[bit31:0] PERID[31:0]: Peripheral ID bits
They are hardwired to specific values used during the auto-discoveryprocess byan external debug agent.

bit

Function

When Read

Aspecified value is read.
PIDO: 0x00000016
PID1: 0x00000048
PID2: 0x00000008
PID3-7: 0x00000000

When Write

No effect on operation
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4.9 Component ID0-3 Register (CIDO-3)

The ComponentID0-3 Registers (CID0-3) indicate the component IDs.

Register configuration

bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Feld | CPNTID[31:16]
Attribute R
Initial value OXXXXX
bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Field CPNTID[15:0]
Attribute R
Initial value OXXXXX

Register functions

[bit31:0] CPNTID[31:0]: Component ID bits
They are hardwired to specific values used during the auto-discoveryprocess byan external debug agent.

bit Function

Aspecified value is read.
CIDO: 0x0000000D;
When Read CID1: 0x00000090;
CID2: 0x00000005;
CID3: 0x000000B1.
When Write No effect on operation
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For the flash memory, refer to the “FLASH PROGRAMMING
MANUAL” of the product to be used. SPANSION

CODE: 9XFLASHTOP-EO1.1
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Functions and operations of Unigque ID Register are explained
as follows.

1. Overview

2. Registers

CODE: 9BFUNIQID-J01.0
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1. Overview

Overview of this function is explained as follows.

41 bits of presetdevice unique values have been setto the Unique ID Register.

These values are different from each otherin all of the devices which allow using these bits for various
purposes such as securityenhancementand productserial number.

This registeris aread-only register which cannotbe written by the user. Also, these values will not be
changed due to resetor power on/off.

2. Registers

Configuration and functions of registers are explained as follows.

Registers list

Abbreviated Name Register Name Reference
UIDRO Unique ID Register 0 2.1
UIDR1 Unique ID Register 1 2.2
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2.1 Unique ID Register 0 (UIDRO: Unique ID Register 0)
Unique ID Register 0 is explained as follows.
bit 31 30 29 28 27 26 25 24
Field UID[27:20]
Attribute R
bit 23 22 21 20 19 18 17 16
Field UID[19:12]
Attribute R
bit 15 14 13 12 11 10 9 8
Field UID[11:4]
Attribute R
bit 7 6 5 4 3 2 1 0
Field UID[3:0] Reserved
Attribute R
[bit31:4] UID[27:0] : Unique ID 27 through Unique ID O
bit27 through bit0 of the unique ID.
[bit3:0] Reserved : Reserved bits
Reserved bits. Read values have no meaning.
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2.2 Unique ID Register 1 (UIDR1: Unique ID Register 1)

Unique ID Register 1 is explained as follows.

bit 31 30 29 28 27 26 25 24
Field | Reserved
Attribute -

bit 23 22 21 20 19 18 17 16
Field Reserved
Attribute -

bit 15 14 13 12 11 10 9 8
Field Reserved UID[40:36]
Attribute - R

bit 7 6 5 4 3 2 1 0
Field UID[35:28]
Attribute R

[bit31:13] Reserved : Reserved bits
Reserved bits. Read values have no meaning.

[bit12:0] UID[40:28] : Unique ID 40 through Unique ID 28
bit 40 through bit28 of unique ID.
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This chapter shows the register map and list of notes.

A. Register Map
B. Listof Notes

CODE: 9AFAPPENDIXES-E01.0
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This chapter shows the register map. A

1. Register Map

CODE: 9AFREGMAP-E01.0
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1. Register Map
Register map is shown on the table every module/function.
[How to read the each table]
l Module/function name and its base address
Clock/Reset Base_ Address : 0x4001_0000
Base_Address Register
+ Address +3 +2 +1 +0
M_CTL[B,H
0x000 ] ] - > agoooFoll Y
o | - I
0x008 ooooooof)T()?)aoC()ToI;)E)B-t'-’Y\{]- ~--0--00
owe | R,

- : Reserved area Initial value after reset

Notes:

Register name

*: Test register area "1 Initial value is "1"
"0" Initial value is "0"
"X Initial value is undefined

Reserved bit

Access unit

(B : byte, H : half word, W : word)

Rightmost register address (For word-length access, the "+0" column of the
register is the LSB of the data.)

— The register table is represented in the little-endian.

— When performing a data access, the addresses should be as below according to the access size.

-  Word access
- Half word access :

- Byte access

Address should be multiples of 4 (least significant 2 bits should be "0x00")
Address should be multiples of 2 (least significant bit should be "0x0")

— Do not access the test register area.
— Do not access the area that is not written in the register table.
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Flash I/F Base_Address : 0x4000_0000

Base_Address Register
+Address +3 +2 +1 +0

0x000 - - - -
0x004 FRWTR[B,H,W]
0x008 FSTR[B,H,W]
0x00C | | |
0x010 FSY NDN[B,H,W]

0x014 - 0x01C : | - | - | :
0x020 FICR[B,H,W]
0x024 FISR[B,H,W]
0x028 FICLR[B,H,W]

0x02C - OXOFC - | : | - | :

0x100 CRTRMM[B,H,W]
0x104 - OX1FC - | : | - |

Note:
For details of Flash I/F registers, refer to "FLASH PROGRAMMING MANUAL" of the productused.

Unique ID Base_Address : 0x4000_0200

Base_Address Register
+ Address +3 +2 | +1 +0
UIDRO
0x000 W]
HXHXXXXKXK XXXXHXXKK XXXXXXXXK XXX X----
UIDR1
0x004 W]
------------------- XXXXX XXXXXXXX
0x008 — OXDFC - - | - -
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Clock/Reset Base_Address : 0x4001_0000
Base_Address Register
+ Address +3 +2 +1 +0
SCM_CTL
0x000 - - - LCTLIW]
00000-01
SCM_STR|
0x004 - - - LSTRIW]
00000-01
STB_CTL
0x008 _CTLIW]
00000000 00000000 -------- --- 0-000
RST_STR
0x00C - - STRW]
------- 0 0000--01
BSC_PSR|
0x010 - - - = W)
----- 000
APBCO_PSR|
0x014 - - - _PSRW]
—————— 00
APBC1_PSR|
0x018 - - - ~ W]
1--0--00
0x01C - - - -
SWC_PSR|
0x020 - - - = W)
X-----00
0x024 - 0x02C - - - -
CSW_TMR
0x030 - - - — W]
00000000
PSW_TMR
0x034 - - - _TVRIW]
---0-000
PLL_CTL1
0x038 - - - = W)
00000000
PLL_CTL2
0x03C - - - = W]
--000000
CSV_CTL
0x040 - - CTLW]
-111--00 ------ 1n
CSV_STR|
0x044 - - - _STRIW]
------ 00
FCSWH_CTL
0x048 - - LCTLIW]
1nunn 11111111
FCSWL_CTL
0x04C - - _CTLIW]
00000000 00000000
FCSWD_STR
0x050 - - _STRW]
00000000 00000000
DBWDT_CTL
0x054 - - - CTLW]
0-0-----
0x058 - - - *
0x05C - - - -
INT_ENR)
0x060 - - - —ENRW]
--0--000
INT_STR|
0x064 - - - = W]
--0--000
INT_CLR)
0x068 - - - CLRW]
--0--000
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Base_Address Register
+ Address +3 +2 +1 +0
0x06C - OXFFC - - - -
HW WDT Base_Address : 0x4001_1000
Base_Address Register
+Address +3 +2 | +1 +0
WDG_LDR
0x000 _LDRIW]
00000000 00000000 11111111 11111111
WDG_VLR
0x004 = W]
XXXXXXXXK XXXXXXXK XXXXXKXXK XXXXXXXX
WDG_CTL|
0x008 - - - = Wl
------ 11
WDG_ICL
0x00C - - - LW
XXXXXXXX
WDG_RIS
0x010 - - - _RISW]
------- 0
0x014 - OxBFC - - - -
WDG_LCK|
0xCO00 = W]
00000000 00000000 00000000 00000001
0xCO4 - OXFFC - - | - -
SW WDT Base_Address : 0x4001_2000
Base_Address Register
+Address +3 +2 | +1 +0
WdogLoad
0x000 9 W)
111171171 11171111 11111111 11711111
WdogValue
0x004 J Wl
11111111 11111111 11111111 11111111
WdogControl
0x008 - - - g W]
---00000
WdogintClr
0x00C g W]
2.9.9,9.:9.0.9,0,:00.9,9,:0.0.9,.0,.0.9.0,:0.0.9.0,.0.9.9.0.6.0.0,.0.9,0.¢
WdogRIS
0x010 - - - gRISIW]
------- 0
0x014 *
WdogSPMC|
0x018 - - - g W]
------- 0
0x01C - OXBFC - - - -
WdogLock|
0xCO00 g (W]
00000000 00000000 00000000 00000000
0xC04 - OXDFC - | . . | .
0xF00 *
OXFO8 - OxFDF - | : - | :
OxFEO - OXFFC *
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Dual Timer Base_Address : 0x4001_5000
Base_Address Register
+ Address +3 +2 | +1 +0
TimerlLoad
0x000 W]
00000000 00000000 00000000 00000000
Timer1Value
0x004 W]
11111111 11111111 11111111 11111111
Timer1Control
0x008 (W]
00100000
Timer1IntClr
0x00C W]
XHXXXXXXX XXXXKKXK XXXXXXKK XXXXXXXXK
Timer1RIS
0x010 Wi
0
Timer1MIS
0x014 Wi
0
Timer1BGLoad
0x018 W]
00000000 00000000 00000000 00000000
Timer2Load
0x020 W]
00000000 00000000 00000000 00000000
Timer2Value
0x024 W]
111111171 11117711 11111111 11711111
Timer2Control
0x028 (W]
00100000
Timer2IntClr
0x02C (W]
0:9,0.0.0.0.0.9.9.0.9.9,:0,:9.0.0.9.9.9,0,.9.9.0.0.9.9.9.9.9.0,.0.0.¢
Timer2RIS
0x030 id
0
Timer2MIS
0x034 Wi
0
Timer2BGLoad
0x038 W]
00000000 00000000 00000000 00000000
0x040 - OXFFC - - | - -
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MFT unitO Base_Address : 0x4002_0000
MFT unitl Base_Address : 0x4002_1000
MFT unit2 Base_Address : 0x4002_2000
Base_Address Register
+Address +3 | +2 +1 +0
OCCPO[H,
0x100 [HW] - -
00000000 00000000
OCCP1[H,
0x104 (W] - -
00000000 00000000
OCCP2[H,
0x108 W] - -
00000000 00000000
OCCP3[H,
0x10C [HW] - -
00000000 00000000
OCCPA[H,
0x110 (W] - -
00000000 00000000
OCCP5[H,
0x114 (W] - -
00000000 00000000
ox118 OCSD10[B,H,W] OCSB10[B,H,W] OCSA10[B,H,W]
X -
00000000 00000000 00000000
OX11C OCSD32[B,H,W] OCSB32[B,H,W] OCSA32[B,H,W]
X -
00000000 00000000 00000000
X120 OCSD54[B,H,W] OCSB54[B,H,W] OCSA54[B,H,W]
X -
00000000 00000000 00000000
OCSC[B,H,
0x124 - - (B H W] -
--000000
OCSEO[H,
0x128 - - (W]
00000000 00000000
OCSE1[H,
0x12C [HW]
00000000 00000000 00000000 00000000
OCSE2[H,
0x130 - - [HW]
00000000 00000000
OCSE3[H,
0x134 [HW]
00000000 00000000 00000000 00000000
OCSEA[H,
0x138 - - W]
00000000 00000000
OCSE5[H,
0x13C [(HW]
00000000 00000000 00000000 00000000
TCCPO[H,
0x140 [HW] - -
111111 11111111
TCDTO[H,
0x144 W] - -
00000000 00000000
Ox148 TCSCO[B,H,W] TCSAO[B,H,W]
X
00000000 00000000 000---00 01000000
TCCP1[H,
0x14C [HW] - -
man 11111111
TCDT1[H,
0x150 (W] - -
00000000 00000000
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Base_Address Register
+ Address +3 | 2 +1 | +0
ox154 TCSCL[B,H,W] TCSA1[B,H,W]
X
00000000 00000000 000---00 01000000
TCCP2[H,
0x158 [HW] - -
11111111 11111111
TCDT2[H,
0x15C W] - -
00000000 00000000
o160 TCSC2[B,H,W] TCSA2[B,H,W]
X
00000000 00000000 000---00 01000000
TCAL[B,H,W] (only in unit 0)
0x164
00000000 00000000 11111111 11111111
o166 OCFS54[B,H,W] OCFS32[B,H,W] OCFS10[B,H,W]
X -
00000000 00000000 00000000
ICFS32[B,H, ICFS10[B,H,
0x16C - - [B.H.W] [B.H.W]
00000000 00000000
03170 ACFS54[B,H,W] ACFS32[B,H,W] ACFS10[B,H,W]
X -
00000000 00000000 00000000
ICCPO[H,
0x174 (W] ; ;
00000000 00000000
ICCPL[H,
0x178 (W] - -
00000000 00000000
ICCP2[H,
0x17C [(HW] - -
00000000 00000000
ICCP3[H,
0x180 (W] - -
00000000 00000000
ICSB10[B,H, ICSA10[B,H,
0x184 - - [B.H.W] [B.HW]
------ 00 00000000
ICSB32[B,H, ICSA32[B,H,
0x188 - - [B.AW] [BHW
------ 00 00000000
WFTF10[H,
0x18C [HW] - -
00000000 00000000
015 WFTB10[H,W] WFTA10[H,W]
X
00000000 00000000 00000000 00000000
WFTF32[H,
0x194 [HW] - -
00000000 00000000
o108 WFTB32[H,W] WFTA32[H,W]
X
00000000 00000000 00000000 00000000
WFTF54[H,
0x19C [HW] - -
00000000 00000000
ox1AG WFTB54[H,W] WFTAS4[H,W]
X
00000000 00000000 00000000 00000000
WFSA10[H,
0x1A4 ; ; [(HW]
---00000 000000
WFSA32[H,
0x1A8 - - [HW]
---00000 000000
WFSABA[H,
0x1AC - - [(HW]
---00000 000000
WFIRH,
0x1B0 - - [(HW]
00000000 00000000
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A N
Base_Address Register
+ Address +3 2 +1 | +0
NZCL[H,
0x1B4 - - (W]
-000--00 ---00000
ACMPO
0x1B8 - -
00000000 00000000
ACMPL
0x1BC - -
00000000 00000000
ACMP2
0x1CO B .
00000000 00000000
ACMP3
ox1c4 - -
00000000 00000000
ACMP4
0x1C8 - _
00000000 00000000
ACMP5
0x1CC - -
00000000 00000000
ACSA[B,H,
0x1D0 - - [B.HW]
--000000 --000000
ACSDO[B,H,W] ACSCO[B,H,W]
0x1D4 - -
00000000 00000000
ACSD1[B,H,W] ACSCL[B,H,W]
0x1D8 - -
00000000 00000000
ACSD2[B,H, ACSC2[B,H,
Ox1DC ) ) [B,HW] [BHW]
00000000 00000000
ACSD3[B,H,W] ACSC3[B,H,W]
0x1E0 - -
00000000 00000000
ACSD4[B,H, ACSCA[B,H,
OX1E4 - - [B.HW] [B.H.W]
00000000 00000000
ACSD5[B,H,W] ACSC5[B,H,W]
Ox1E8 - -
00000000 00000000
OX1EC - OXFFC - - - -
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PPG Base_Address : 0x4002_4000
Base_Address Register
+ Address +3 +2 +1 +0
TTCRO[B,H,
0x000 - - [BHW -
11110000
0x004 - - - *
COMPO[B,H,
0x008 - - [B.HW] -
00000000
COMP2[B,H,
0x00C - - - [BHW]
00000000
COMPA4[B,H,
0x010 - - [BHW -
00000000
COMPS[B,H,
0x014 - - - [ W
00000000
0x018 - 0x01C - - - -
TTCR1[B,H,
0x020 - - [B.H.W] -
11110000
0x024 - - - *
COMPL[B,H,
0x028 - - [B.HW] -
00000000
COMP3[B,H,
0x02C - - - [BHW
00000000
COMPS[B, H,
0x030 - - [B.H.W] -
00000000
COMP7[B,H,
0x034 - - - [BHW
00000000
0x038 - 0x03C - - - -
TTCR2[B,H,
0x040 - - [BHW -
11110000
0x044 - - - *
COMPS[B, H,
0x048 - - [BHW -
00000000
COMPL0[B,H,
0x04C - - - [B.HW]
00000000
COMP12[B,H,
0x050 - - [B.HW] -
00000000
COMPL4[B,H,
0x054 - - - [B.HW]
00000000
0x058 - 0XOFC - - - -
TRGO[B,H,
0x100 - - [ W
00000000 00000000
REVCO[B,H,
0x104 - - [B.H,W]
00000000 00000000
0x108 - 0x13C - - - | .
TRG1[B,H,
0x140 - - [BH W]
-------- 00000000
REVCL[B,H,
0x144 - i [B.HW]
-------- 00000000
0x148 - 0X1FC - - - | -
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A N
Base_Address Register
+ Address +3 +2 +1 +0
PPGCO[B,H,W] PPGC1[B,H,W]
0x200 - -
00000000 00000000
PPGC2[B,H, PPGC3[B,H,
0x204 - - [ W [ Wl
00000000 00000000
PRLHO[B,H,W] PRLLO[B,H,W]
0x208 - -
XXXXXXXX XXXXXXXX
PRLH1[B,H, PRLL1[B,H,
0x20C - - [ W [ W
XXXXXXXX XXXXXXXX
PRLH2[B,H,W] PRLL2[B,H,W]
0x210 - -
XXXXXXXX XXXXXXXX
PRLH3[B,H, PRLL3[B,H,
0x214 - - [BH.W] [B,AW]
XXXXXXXX XXXXXXXX
GATECO[B,H,
0x218 - - - [ W
--00---00
0x21C - 0x23C - - - -
PPGCA[B,H,W] PPGC5[B,H,W]
0x240 - -
00000000 00000000
PPGC6[B,H, PPGC7[B,H,
0x244 - - il (.
00000000 00000000
PRLH4[B,H,W] PRLL4[B.H.W]
0x248 - -
XXXXXXXX XXXXXXXX
PRLH5[B,H, PRLL5[B,H,
0x24C - - [ W [ W
XXXXXXXX XXXXXXXX
PRLH6[B,H, PRLL6[B,H,
0x250 - - [ W [ W
XXXXXXXX XXXXXXXX
PRLH7[B,H, PRLL7[B,H,
0x254 - - [ W [ W
XXXXXXXX XXXXXXXX
GATECA[B,H,
0x258 - - - [ W
--00--00
0x25C - 0x27C - - - -
PPGC8[B,H,W] PPGC9[B,H,W]
0x280 - -
00000000 00000000
PPGC10[B,H,W] PPGC11[B,H,W]
0x284 - -
00000000 00000000
PRLHS[B,H,W] PRLLS[B,H,W]
0x288 - -
XXXXXXXX XXXXXXXX
PRLH9[B,H, PRLLY[B,H,
0x28C - - [ W [ W
XXXXXXXX XXXXXXXX
PRLH10[B,H,W] PRLL10[B,H,W]
0x290 - -
XXXXXXXX XXXXXXXX
PRLH11[B,H,W] PRLLI1[B,H,W]
0x294 - -
XXXXXXXX XXXXXXXX
GATECSIB,H,
0x298 - - - [ W
--00--00
0x29C - 0x2BC - - - -
PPGC12[B,H,W] PPGC13[B,H,W]
0x2C0 - -
00000000 00000000
PPGC14[B,H,W] PPGC15[B,H,W]
0x2C4 - -
00000000 00000000
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Base_Address Register
+ Address +3 +2 +1 +0
PRLH12[B,H,W] PRLL12[B,HW]
0x2C8 - -
XXXXXXXX XXXXXXXX
PRLH13[B,H, PRLL13[B,H,
0x2CC - - [B.AW] [B.HW]
XXXXXXXX XXXXXXXX
PRLH14[B,H,W]| PRLL14[B,H,W]
0x2D0 - -
XXXXXXXX XXXXXXXX
PRLH15[B,H,W] PRLL15[B,H,W]
0x2D4 - -
XXXXXXXX XXXXXXXX
GATEC12[B,H,
0x2D8 - - - [B.AW]
--00--00
0x2DC - 0x2FC - - - -
PPGC16[B,H,W] PPGC17[B,HW]
0x300 - -
00000000 00000000
PPGC18[B,H,W] PPGC19[B,H,W]
0x304 - -
00000000 00000000
PRLH16[B,H,W] PRLL16[B,H,W]
0x308 - -
XXXXXXXX XXXXXXXX
PRLH17[B,H, PRLL17[B,H,
0x30C - - [B.H.W] [BHW]
XXXXXXXX XXXXXXXX
PRLH18[B,H,W] PRLL18[B,H,W]
0x310 - .
XXXXXXXX XXXXXXXX
PRLH19[B,H,W] PRLL19[B,H,W]
0x314 - -
XXXXXXXX XXXXXXXX
GATEC16[B,H,
0x318 . . i [B.HW]
--00---00
0x31C - 0x33C - - - -
PPGC20[B,H,W] PPGC21[B,H,W]
0x340 - -
00000000 00000000
PPGC22[B,H,W] PPGC23[B,H,W]
0x344 - -
00000000 00000000
PRLH20[B,H,W] PRLL20[B,H,W]
0x348 - -
XXXXXXXX XXXXXXXX
PRLH21[B,H,W] PRLL21[B,H,W]
0x34C - -
XXXXXXXX XXXXXXXX
PRLH22[B,H,W] PRLL22[B,H,W]
0x350 - -
XXXXXXXX XXXXXXXX
PRLH23[B,H,W] PRLL23[B,H,W]
0x354 - -
XXXXXXXX XXXXXXXX
GATEC20[B,H,
0x358 - - - [B.AW]
--00--00
0x35C - 0x37C - - - -
IGBTC[B,H,
0x380 - - - 1B.AW]
00000000

0x384 - OxFFC

558

S6E1A1_MN710-00001-1v0-E January 17,2014



A. Register Map
1. Register Map

N

PERIPHERAL MANUAL SPANSION’
A N
Base Timerch.0 Base Address : 0x4002_5000
Base Timerch.1 Base Address : 0x4002_5040
Base Timerch.2 Base Address : 0x4002_5080
Base Timerch.3 Base Address : 0x4002_50C0
Base Timerch.4 Base Address : 0x4002_5200
Base Timerch.5 Base Address : 0x4002_5240
Base Timerch.6 Base Address : 0x4002_5280
Base Timerch.7 Base Address : 0x4002_52C0
Base Timerch.8 Base Address : 0x4002_5400
Base Timerch.9 Base Address : 0x4002_5440
Base Timer ch.10 Base Address : 0x4002_5480
Base Timerch.11 Base Address : 0x4002_54C0
Base Timer ch.12 Base Address : 0x4002_5600
Base Timer ch.13 Base Address : 0x4002_5640
Base Timer ch.14 Base Address : 0x4002_5680
Base Timerch.15 Base Address : 0x4002_56C0
Base_Address Register
+ Address +3 2 1 | +0
PCSR/PRLL[H
0x000 - (AW
XXXXXXXX XXXXXXXX
PDUT/PRLH/ DTBF[H,W]
0x004 -
XXXXXXXX XXHXXXXXX
TMR[H
0x008 - (W)
00000000 00000000
TMCR]
0x00C - [B.H.W]
-0000000 00000000
TMCR2
X010 ) [B,HW] STC[B,H,W]
------- 0 0000-000
0x014 - 0x03C - -
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PERIPHERAL
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IO Selector for ch.0-ch.3 (Base Timer)

Base Address

© 0x4002_5100

Base_Address Register
+Address +3 +2 +1 +0
BTSEL0123[B,H,
0x000 - - [B.HW -
00000000
0x004 - OxOFC - - - -

IO Selector for ch.4-ch.7 (Base Timer)

Base Address

: 0x4002_5300

Base_Address Register
+Address +3 +2 +1 +0
BTSEL4567[B,H,
0x000 - - [BHW] -
00000000
0x004 - OxOFC - - - -

IO Selector for ch.8-ch.11 (Base Timer)

Base Address : 0x4002_5500

Base_Address Register
+Address +3 +2 +1 +0
BTSEL89AB[B,H,
0x000 - - [BHW -
00000000
0x004 - OXOFC - - - -

IO Selector for ch.12-ch.15 (Base Timer)

Base Address : 0x4002_5700

Base_Address Register
+Address +3 +2 +1 +0
BTSELCDEFB, H,
0x000 - - [ W -
00000000
0x004 - OXOFC - - - -

Software-based Simulation Startup (Base Timer)

Base Address : 0x4002_5F00

Base_Address

Register

+ Address

+3

+2

+1

+0

0x000 - OxOFB

O0xOFC

A. Register Map
1. Register Map

BTSSSR[B,H,W]|

XXXXXXXX XXXXXXXX
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QPRC ch.0 Base Address : 0x4002_6000
QPRC ch.1 Base Address : 0x4002_6040
QPRC ch.2 Base Address : 0x4002_6080
Base_Address Register
+ Address +3 +2 +1 | +0
PCR
0x0000 - QPCRIALW]
00000000 00000000
RCR[H
0x0004 - QRORIHW]
00000000 00000000
PCCR)
0x0008 - 2 [HW]
00000000 00000000
PRCR[H
0x000C - Q W]
00000000 00000000
MPR]
0x0010 - QUPR[H W]
1 11111111
ICRH
0X0014 ) QICRH[B,H,W] QICRL[B,H,W]
--000000 00000000
CRH[B,H RL[B,H
0x0018 i QCRH[B,H,W] QCRL[B,H,W]
00000000 00000000
ECR
0x001C - QECRIBHW]
------------- 000
0x0020 - i }
0x0038
PCRR
OX003C Q [B,H,W] QRCRR[B,H,W]
00000000 00000000 00000000 00000000
QPRC ch.0 NF Base Address : 0x4002_6100
QPRC ch.1 NF Base Address : 0x4002_6110
QPRC ch.2 NF Base Address : 0x4002_6120
Base_Address Register
+Address +3 +2 | +1 +0
NFCTLA[B,H,
0x0000 [BHW
--00-000
NFCTLB[B,H
0x0004 [B.H W]
--00-000
NFCTLC[B,H
0x0008 18 HW
--00-000
0x000C - | -
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12-bit A/DC unit0 Base_Address : 0x4002_7000
12-bit A/DC unitl Base_Address : 0x4002_7100
12-bit A/DC unit2 Base_Address : 0x4002_7200
Base_Address Register
+ Address +3 +2 +1 +0
ADCR[B,H, ADSR[B,H,
0x000 - - [BHW] [B.H,W]
000-0000 00---000
0x004 - - - *
SCCR[B,H, SFNS[B,H,
0x008 - - [BHW] [B.AW]
1000-000 ----0000
SCFD[B,H,
0x00C [ W
XOXXXKXXK XXX K === === K== XX === XKXXX
SCIS3[B,H, SCIS2[B,H,
0x010 - - [BHW] [B.HW]
00000000 00000000
SCIS1[B,H, SCISO[B,H,
0x014 - - [BHW [B.HW]
00000000 00000000
PCCR[B,H, PFNS[B,H,
0x018 - - [B.H W] [ W
1000-000 --XX--00
PCFD[B,H,
0x01C 18.H W]
XXXXHXXXK XXX K==== === X= XXX === XXXXX
PCIS[B,H,
0x020 - - - [ W
00000000
CMPD[B,H,W] CMPCR[B,H,W]
0x024 -
00000000 00------ 00000000
ADSS3[B,H,W] ADSS2[B,H,W]
0x028 - -
00000000 00000000
ADSS1[B,H, ADSSO0[B,H,
0x02C - - [ W [B.H.W]
00000000 00000000
ADSTO[B,H,W] ADST1[B,HW]
0x030 - -
00010000 00010000
ADCT[B,H,
0x034 - - - [ W
00000111
SCTSL[B,H, PRTSL[B,H,
0x038 - - [B.HW] [BHW]
----0000 ----0000
ADCEN[B,H,
0x03C - - [BH.W]
11111111 ------ 00
0x040 *
WCMRCIF[B,H,
0x044 [BHW]
0
WCMRCOT[B,H,
0x048 [ W
0
WCMPSR[B,H,W] WCMRPCR[B, H,W]
0x04C - -
--000000 001000--
WCMPDH[B,H, WCMPDL[B,H,
0x050 [ W [ W

00000000 00------

00000000 00------

0x054 - OXOFC
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N

SPANSION®
AN

10-bit D/AC Base_Address : 0x4002_8000
Base_Address Register
+Address +3 +2 +1 | +0
0x00 DACRO[B,H,W] DADRO[B,H,W]
X -
------------- XX XXXXXXXX
ox04 DACRL[B,H,W] DADRL[B,H,W]
X -
------------- XX XXXXXXXX
0X08 - OXFC - - - | -
CR Trim Base_Address : 0x4002_EO00
Base_Address Register
+ Address +3 +2 +1 +0
MCR_PSR[B,H,
0x000 - - - _PSRIB.AW]
------ 001
MCR_FTRM[B, H,
0x004 - - = [B.HW]
------ 01 11101111
MCR_TTRMB, H,
0x008 - - - = [ W
---10000
MCR_RLR[B,H,
0x00C _RLRB.AW]
00000000 00000000 00000000 00000001
0x010 - OXOFC - : | - :
EXTI Base_Address : 0x4003_0000
Base_Address Register
+Address +3 +2 | +1 +0
ENIR[B,H,
0x000 [B.HW]
00000000 00000000 00000000 00000000
EIRR[B,H,
0x004 [BH.W]
XOXXXXHXXK XXKXXXXK XXHKXKXXK XXXXXXKX
EICL[B,H,
0x008 [BH.W]
11111111 11111111 11111111 11111111
ELVR[R/
0x00C [RW]
00000000 00000000 00000000 00000000
ELVR1[R/W]
0x010 [
00000000 00000000 00000000 00000000
NMIRR[B,H,
0x014 - - [B.H W]
_______________ 0
NMICL[B,H,
0x018 - - [ W]1

0x01C - OxOFC
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INT-Req. READ Base_Address : 0x4003_1000
Base_Address Register
+ Address +3 +2 | +1 +0
DRQSEL[B,H,
0x000 QSEL[B.HW]
00000000 00000000 00000000 00000000
0x004 *
0x008 - 0x00B - - - -
IRQCMODE[B,H,
0x00C - - - Q EB.HW]
------- 0
EXC02MON[B,H,
0x010 [ W
00
IRQOOMON([B, H,
0x014 Q [B.HW]
0
IRQO1IMON[B,H,
0x018 Q [ W
0
IRQO2MON([B, H,
0x01C Q [ W
0
IRQO3MON[B,H,
0x020 Q [B.HW]
-------------------- 0000 00000000
IRQO4MON[B,H,
0x024 Q [ W
00000000
IRQO5MON[B, H,
0x028 Q [B.HW]
-------- 00000000 00000000 00000000
IRQO6MON[B,H,
0x02C Q [ W
------------ 0000 00000000 00000000
IRQO7MON[B,H,
0x030 Q [ W
00
IRQOSMON[B, H,
0x034 Q [B.HW]
----0000
IRQO9MON[B,H,
0x038 Q [ W
00
IRQ10MON[B,H,
0x03C Q [B.HW]
----0000
IRQ11MON[B,H,
0x040 Q [ W
00
IRQ12MON[B,H,
0x044 Q [B.HW]
----0000
IRQ13MON[B,H,
0x048 Q [B.HW]
00
IRQ14MON[B,H,
0x04C Q [ W
----0000
IRQ15MON[B,H,
0x050 Q [B.HW]
00
IRQ16MON[B,H,
0x054 Q [ W
----0000
IRQ17MON[B,H,
0x058 Q [B.HW]
00
IRQ18MON[B,H,
0x05C Q [B.HW]
----0000
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Base_Address Register
+ Address +3 2 | +1 +0
IRQ19MON([B,H,
0X060 Q [B.HW]
---0--00
IRQ20MON[B,H,
0x064 Q [ W
---00000
IRQ21MON[B,H,
0X068 Q [BHW
—-0--00
IRQ22MON([B,H,
0X06C Q [B.HW]
---00000
IRQ23MON[B,H,
0x070 Q [BH W]
0 00000000
IRQ24MONI[B,H,
0x074 Q [ W
--00-000
IRQ25MON[B,H,
0x078 Q [BHW]
---00000
IRQ26MON[B,H,
0x07C Q [BHW
---00000
IRQ27MON[B,H,
0x080 Q [B.H W]
--000000
IRQ28MON[B,H,
0x084 Q [B,H.W]
-------------- 00 00000000 00000000
IRQ29MON([B,H,
0x088 Q [B.HW]
-------------------- 0000 00000000
IRQ30MON[B,H,
0x08C Q [B,H.W]
-------------- 00 00000000 00000000
IRQ31MON([B,H,
0x090 Q [B.HW]
S 00000000 00000000
0x094 - 0x20C - i | - :
o210 RCINTSELO[B,H, W]
X 00000000 00000000 00000000 00000000
.y RCINTSEL1[B,H, W]
X 00000000 00000000 00000000 00000000
0x218 - OXFFC - : | - :
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LCDC Base_Address : 0x4003_2000
Base_Address Register
+Address +3 +2 +1 +0
0X00 ) LCDCC3[B,H,W] LCDCC2[B,H,W] LCDCC1[B,H,W]
0011111- --010100 -00000--
LCDC_PSR[B,H,W]
0x04
-------- -0000000 00000000 00000000
0x08 LCDC_COMEN[B,H, W]
00000000
LCDC_SEGEN1[B, H,W]
0x0C 00000000 00000000 00000000 00000000
0x10 LCDC_SEGENZ[B,H,W]
00000000
ox14 ) ) LCDC_BLINK[B,H,W]
00000000 00000000
0x18 - - - -
LCDRAMO3[B,H,W] LCDRAMO2[B,H,W] LCDRAMO1[B,H,W] LCDRAMOO[B,H,W]
ox1c 00000000 00000000 00000000 00000000
0x20 LCDRAMO7[B,H,W] LCDRAMO6[B,H,W] LCDRAMOS5[B,H,W] LCDRAMO4[B,H,W]
00000000 00000000 00000000 00000000
x4 LCDRAML1[B,H,W] LCDRAM10[B,H,W] LCDRAMO9[B,H,W] LCDRAMOS[B,H,W]
00000000 00000000 00000000 00000000
0x28 LCDRAMA15[B,H,W] LCDRAM14[B,H,W] LCDRAM13[B,H,W] LCDRAM12[B,H,W]
00000000 00000000 00000000 00000000
OxoC LCDRAM19[B,H,W] LCDRAM18[B,H,W] LCDRAML7[B,H,W] LCDRAM16[B,H,W]
00000000 00000000 00000000 00000000
LCDRAM23[B,H,W] LCDRAM22[B,H,W] LCDRAM21[B,H,W] LCDRAM20[B,H,W]
0x30 00000000 00000000 00000000 00000000
o0x34 LCDRAM27[B,H,W] LCDRAM26[B,H,W] LCDRAM25[B,H,W] LCDRAM24[B,H,W]
00000000 00000000 00000000 00000000
0x38 LCDRAMS31[B,H,W] LCDRAMSO[B,H,W] LCDRAM29[B,H,W] LCDRAM28[B,H,W]
00000000 00000000 00000000 00000000
LCDRAMS35[B,H,W] LCDRAM34[B,H,W] LCDRAMS33[B,H,W] LCDRAM32[B,H,W]
0x3C 00000000 00000000 00000000 00000000
x40 LCDRAMS39[B,H,W] LCDRAM3S8[B,H,W] LCDRAM37[B,H,W] LCDRAMS36[B,H,W]
00000000 00000000 00000000 00000000
0x44 - OXFC - - - -
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GPIO Base_Address : 0x4003_3000
Base_Address Register
+Address +3 +2 | +1 +0
PFRO[B,H,
0x000 [BAW
---------------- 0000 0000 0000 1010
PFRL[B,H,
0x004 [ W
---------------- 0000 0000 0000 0000
PFR2[B,H,
0x008 [B.AW]
---------------- 0000 0000 0000 0000
PFR3[B,H,
0x00C [B.H.W]
---------------- 0000 0000 0000 0000
PFRA[B,H,
0x010 [B.AW]
---------------- 0000 0000 0000 0000
PER5[B,H,
0x014 [ W
---------------- 0000 0000 0000 0000
PFRG[B,H,
0x018 [B.H.W]
---------------- 0000 0000 0000 0000
PFR7[B,H,
0x01C [B.AW]
---------------- 0000 0000 0000 0000
PFRS[B,H,
0x020 [B.H.W]
---------------- 0000 0000 0000 0000
PFRI[B,H,
0x024 [B.HW]
---------------- 0000 0000 0000 0000
PERA[B,H,
0x028 [B.H.W]
---------------- 0000 0000 0000 0000
PFRBIB,H,
0x02C [B.H W]
---------------- 0000 0000 0000 0000
PFRC[B,H,
0x030 1B.HW]
---------------- 0000 0000 0000 0000
PFRD[B,H,
0x034 (B.H W]
---------------- 0000 0000 0000 0000
PFRE[B,H,
0x038 HB.H W]
---------------- 0000 0000 0000 0000
PERF[B,H,
0x03C [B.H.W]
---------------- 0000 0000 0000 0000
0x040 - OXOFC : : | - :
PCRO[B,H,
0x100 [B.H.W]
---------------- 0000 0000 0000 1010
PCRL[B,H,
0x104 [B.HW]
---------------- 0000 0000 0000 0000
PCR2[B,H,
0x108 [B.H.W]
---------------- 0000 0000 0000 0000
PCR3[B,H,
0x10C [B.H W]
---------------- 0000 0000 0000 0000
PCRA[B,H,
0x110 [B.HW]
---------------- 0000 0000 0000 0000
PCRS5[B,H,
0x114 [ W
---------------- 0000 0000 0000 0000
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Base_Address Register
+ Address +3 2 | 1 +0
PCRG[B,H,
0x118 [ W
---------------- 0000 0000 0000 0000
PCR7[B,H,
0x11C [ W
---------------- 0000 0000 0000 0000
0x120 : : | - :
PCRI[B,H,
0x124 [B.HW]
---------------- 0000 0000 0000 0000
PCRA[B,H,
0x128 [B.H.W]
---------------- 0000 0000 0000 0000
PCRBI[B,H,
0x12C [B.HW]
---------------- 0000 0000 0000 0000
PCRC[B,H,
0x130 1B.H W]
---------------- 0000 0000 0000 0000
PCRD[B,H,
0x134 [ W
---------------- 0000 0000 0000 0000
PCRE[B,H,
0x138 HB.H W]
---------------- 0000 0000 0000 0000
PCRF[B,H,
0x13C [6.H W]
---------------- 0000 0000 0000 0000
0x140 - Ox1FC : : | - :
DDRO[BH,
0x200 [B.H.W]
---------------- 0000 0000 0000 0000
DDRL[B,H,
0x204 [B.H.W]
---------------- 0000 0000 0000 0000
DDR2[B,H,
0x208 [B.H.W]
---------------- 0000 0000 0000 0000
DDR3[B,H,
0x20C [BHW]
---------------- 0000 0000 0000 0000
DDRA4[B,H,
0x210 [B.HW]
---------------- 0000 0000 0000 0000
DDR5[B,H,
0x214 [ W
---------------- 0000 0000 0000 0000
DDR6[B,H,
0x218 [B.HW]
---------------- 0000 0000 0000 0000
DDR7[B,H,
0x21C [B.H.W]
---------------- 0000 0000 0000 0000
DDRS[B,H,
0x220 [B.HW]
---------------- 0000 0000 0000 0000
DDRI[B,H,
0x224 [B.HW]
---------------- 0000 0000 0000 0000
DDRA[B,H,
0x228 [B.HW]
---------------- 0000 0000 0000 0000
DDRB[B,H,
0x22C [B.H,W]
---------------- 0000 0000 0000 0000
DDRCIB,H,
0x230 1B, H.W]
---------------- 0000 0000 0000 0000
DDRDIB,H,
0x234 1B.HW]
---------------- 0000 0000 0000 0000
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Base_Address Register
+ Address +3 2 | 1 +0
DDREB,H,
0x238 HB HW]
---------------- 0000 0000 0000 0000
DDRF[B,H,
0x23C [ W
---------------- 0000 0000 0000 0000
0x240 - Ox2FC : : | - :
PDIRO[B, H,
0x300 [B.H,W]
---------------- 0000 0000 0000 0000
PDIRL[B,H,
0x304 [BH.W]
---------------- 0000 0000 0000 0000
PDIRZ[B, H,
0x308 [BHW]
---------------- 0000 0000 0000 0000
PDIR3[B, H,
0x30C [B.HW]
---------------- 0000 0000 0000 0000
PDIR4[B, H,
0x310 [B.H W]
---------------- 0000 0000 0000 0000
PDIRS[B, H,
0x314 [B.H,W]
---------------- 0000 0000 0000 0000
PDIR6[B, H,
0x318 [B.H.W]
---------------- 0000 0000 0000 0000
PDIR7[B,H,
0x31C [ W
---------------- 0000 0000 0000 0000
PDIRS[B, H,
0x320 [B.H W]
---------------- 0000 0000 0000 0000
PDIR9[B,H,
0x324 [ Wl
---------------- 0000 0000 0000 0000
PDIRA[B,H,
0x328 [B.H,W]
---------------- 0000 0000 0000 0000
PDIRB[B,H,
0x32C [BH.W]
---------------- 0000 0000 0000 0000
PDIRC[B,H,
0x330 (B,HW]
---------------- 0000 0000 0000 0000
PDIRD[B,H,
0x334 18.HW]
---------------- 0000 0000 0000 0000
PDIRE[B,H,
0x338 HBH W
---------------- 0000 0000 0000 0000
PDIRF[B,H,
0x33C 18.HW]
---------------- 0000 0000 0000 0000
0x340 - OX3FC - : | - :
PDORO[B, H,
0x400 [BHW
---------------- 0000 0000 0000 0000
PDORL(B,H,
0x404 [ W
---------------- 0000 0000 0000 0000
PDORZ[B,H,
0x408 [BHW]
---------------- 0000 0000 0000 0000
PDOR3|B,H,
0x40C [B.HW]
---------------- 0000 0000 0000 0000
PDORA4[B,H,
0x410 [BHW
---------------- 0000 0000 0000 0000
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Base_Address Register
+ Address +3 2 | 1 +0
PDOR5[B,H,
0x414 [BHW)
---------------- 0000 0000 0000 0000
PDORG[B,H,
0x418 [B.HW]
---------------- 0000 0000 0000 0000
PDOR7[B,H,
0x41C [B.HW]
---------------- 0000 0000 0000 0000
PDORS[B,H,
0x420 [BHW
---------------- 0000 0000 0000 0000
PDOR9[B,H,
0x424 [B.HW]
---------------- 0000 0000 0000 0000
PDORA[B,H,
0x428 [BHW)
---------------- 0000 0000 0000 0000
PDORBI[B,H,
0x42C [B.HW]
---------------- 0000 0000 0000 0000
PDORCIB,H,
0x430 [B,H,W]
---------------- 0000 0000 0000 0000
PDORD[B,H,
0x434 [ W
---------------- 0000 0000 0000 0000
PDORE[B,H,
0x438 EB.HW]
---------------- 0000 0000 0000 0000
PDORF[B,H,
0x43C [BHW]
---------------- 0000 0000 0000 0000

0x440 - OX4FC - | - | - | -
ADE[B,H,W]

1111 1111 1111 1191 1191 1111 1111 1111

0x504 - 0x57C : | : | - | :

0x500

SPSRIBH,
0x580 B.AW
---------------------------- 0101
0x584 - OX5FC : | : | - | :
EPFROO[B,H,
X600 BAW
--------------- 1 ---- - 0000 -000
EPFRO1[B H,
0x604 BAW
0000 0000 0000 0000 ---0 0000 0000 0000
EPFRO2[B.H,
0x608 B.AW
0000 0000 0000 0000 ---0 0000 0000 0000
EPFRO3[B,H,
0x60C B.AW
0000 0000 0000 0000 ---0 0000 0000 0000
EPFRO4[B,H,
0x610 BAW
--00 0000 --00 00-- --00 0000 -000 00--
EPFROS[B H,
0x614 B.AW]
--00 0000 --00 00-- --00 0000 --00 00--
EPFRO6[B,H,
0x618 BAW
0000 0000 0000 0000 0000 0000 0000 0000
EPFRO7[B.H,
0X61C BAW
---- 0000 0000 0000 0000 0000 0000 ----
EPFROS[B,H,
0x620 BAW
---- 0000 0000 0000 0000 0000 0000 0000
EPFRO9[B,H,
0x624 BAW

0000 0000 0000 0000 0000 0000 0000 0000
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Base_Address Register
+Address +3 +2 +1 +0
0x628 - 0x62C - - - -
EPFR12[B,H,
0x630 [B.AW]
--00 0000 --00 00-- --00 0000 --00 00--
EPFR13[B,H,
0x634 [B.HW]
--00 0000 --00 00-- --00 0000 --00 00--
EPFR14[B,H,
0x638 [BHW
-------------------------- 00 0000
EPFR15[B,H,
0x63C [BHW]
0000 0000 0000 0000 0000 0000 0000 0000
EPFR16[B,H,
0x640 [BHW]
---- 0000 0000 0000 0000 0000 0000 ----
EPFR17[B,H,
0x644 [BHW
---- 0000 0000 0000 0000 0000 0000 ----
EPFR18[B,H,
0x648 [BHW
---------------------------- 0000
0XB4C - 0X650 : : | - :
EPFR21[B,H
0x654 [B.HW]
---------------------------- -000
EPFR22[B,H,
0x658 [8.HW]
---------------- 0000 ---- 0000 ----
0X65C - OX6FC - - | - -
PZRO[B,H,
0x700 [B.H.W]
---------------- 0000 0000 0000 0000
PZR1[B,H,
0x704 [B.H W]
---------------- 0000 0000 0000 0000
PZR2[B,H,
0x708 [BHW
---------------- 0000 0000 0000 0000
PZR3[B,H,
0x70C [ W
---------------- 0000 0000 0000 0000
PZRA[B,H,
0x710 [B.H W]
---------------- 0000 0000 0000 0000
PZRS[B,H,
0x714 [B.H.W]
---------------- 0000 0000 0000 0000
PZR6[B,H,
0x718 [B.H W]
---------------- 0000 0000 0000 0000
PZR7[B,H,
0x71C [B.HW]
---------------- 0000 0000 0000 0000
PZR8[B,H,
0x720 [B.H W]
---------------- 0000 0000 0000 0000
PZRI[B,H,
0x724 [BHW
---------------- 0000 0000 0000 0000
PZRA[B,H,
0x728 [B.HW]
---------------- 0000 0000 0000 0000
PZRB[B,H,
0x72C [B.H W]
---------------- 0000 0000 0000 0000
PZRC[B,H,
0x730 1B, H.W]
---------------- 0000 0000 0000 0000
PZRD[B,H,
0x734 [B.HW]
---------------- 0000 0000 0000 0000
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Base_Address Register
+ Address +3 2 | 1 +0
PZRE[B,H,
0x738 EIBHW]
---------------- 0000 0000 0000 0000
PZRF[B,H,
0x73C [ W
---------------- 0000 0000 0000 0000
0X740 - OX7FC : : - | :
0x800 *
0x804 *
0x808 - OX8FC ; ; . | ;
FPOERO[B,H,
0x900 [B.HW]
---------------- 0000 0000 0000 0000
FPOERL[B,H,
0x904 [B.AW]
---------------- 0000 0000 0000 0000
FPOER2[B,H,
0x908 [B.HW]
---------------- 0000 0000 0000 0000
FPOER3[B,H,
0x90C [B.HW]
---------------- 0000 0000 0000 0000
FPOERA4[B,H,
0x910 [B.AW]
---------------- 0000 0000 0000 0000
FPOERS(B,H,
0x914 [ W
---------------- 0000 0000 0000 0000
FPOERG[B,H,
0x918 [B.AW]
---------------- 0000 0000 0000 0000
FPOER7[B,H,
0x91C [B.HW]
---------------- 0000 0000 0000 0000
FPOERS[B,H,
0x920 [B.HW]
---------------- 0000 0000 0000 0000
FPOER9[B,H,
0x924 [B.AW]
---------------- 0000 0000 0000 0000
FPOERA[B,H,
0x928 [B.HW]
---------------- 0000 0000 0000 0000
FPOERB[B, H,
0x92C [B.AW]
---------------- 0000 0000 0000 0000
FPOERC[B,H,
0x930 (B.HW]
---------------- 0000 0000 0000 0000
FPOERD[B, H,
0x934 [B.AW]
---------------- 0000 0000 0000 0000
FPOERE[B, H,
0x938 EB.HW]
---------------- 0000 0000 0000 0000
FPOERF[B,H,
0x93C [B.HW]
---------------- 0000 0000 0000 0000
0X940 - OXFFC - - | - -
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HDMI-CEC/Remote Control Receiver ch.0

HDMI-CEC/Remote Control Receiver ch.1

Base_Address : 0x4003_4000

Base_Address : 0x4003_4100

Base_Address Register
+Address +3 +2 +1 +0
TXCTRL[B,H,
0x00 - - - [B.HW]
--0000-0
TXDATA[B,H,
0x04 - - - [BHW]
00000000
TXSTS[B,H,
0x08 - - - LB.HW]
--00---0
SFREEB,H,
0x0C - - - EHB.AW]
----0000
0x10 - Ox3F - - - -
RCCR[B,H,W] RCST[B,H,W]
0x40 - -
0---0000 00000000
oxda RCSHW[B,H,W] RCDAHW[B,H,W]
X - -
00000000 00000000
RCDBHWI[B,H,
0x48 - - [B.HW] -
00000000
RCADR1[B,H,W] RCADR2[B,H,W]
0x4C - -
---00000 ---00000
x50 RCDTHH[B,H,W] RCDTHL[B,H,W]
X - -
00000000 00000000
Ox54 RCDTLH[B,H,W] RCDTLL[B,H,W]
X - -
00000000 00000000
RCCKD[H,
0x58 - - HW]
---00000 00000000
RCRC[B,H,W] RCRHW[B,H,W]
0x5C - -
---0---0 00000000
RCLE[B,H,
0x60 - - HIB.AW] -
00000-00
0x64 RCLELW[B,H,W] RCLESWI[B,H,W]
X - -
00000000 00000000
0x68 - OXFC - - - -

A\
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LVD Base_Address : 0x4003_5000
Base_Address Register
+Address +3 +2 +1 | +0
LvD_CTL[B,H,
0x000 - - _CTLL W
100000-- 000011--
LVD_STR[B,H,
0x004 - - - _STRB.AW]
[o Rm—
LvVD_CLR[B,H,
0x008 - - - = [ W
o E—
LVD _RLR|
0x00C _RLRIW]
00000000 00000000 00000000 00000001
LVD_STR2
0x010 - - - =
01------
0x014 - OxOFC - - - -
DS Mode Base_Address : 0x4003 5100
Base_Address Register
+Address +3 +2 +1 +0
REG_CTL[B,H,
0x000 - - - _CTLL W
------- 0
RCK_CTL[B,H,
0x004 - - - CTLEHW]
------ 01
0x008 - Ox6FC - - - -
PMD_CTL[B,H,
0x700 - - - _CTLEHW]
------- 0
WRFSR[B,H,
0x704 - - - [ W
------ 00
WIFSR[B,H,
0x708 - - [B,HW]
------ 00 00000000
WIER[B,H,
0x70C - - [ W
—————— 00 00000-00
WILVR[B,H,
0x710 - - - [ W
----- 000
DSRAMR[B,H,
0x714 - - - [ W
------ 00
0x718 - OX7FC - - - -
X800 BURO4[B,H,W] BURO3[B,H,W] BURO2[B,H,W] BURO1[B,H,W]
X
00000000 00000000 00000000 00000000
0x804 BUROS[B,H,W] BURO7[B,H,W] BURO6[B,H,W] BURO5[B,H,W]
X
00000000 00000000 00000000 00000000
OxB08 BUR012[B,H,W] BUR11[B,H,W] BUR10[B,H,W] BURO9[B,H,W]
X
00000000 00000000 00000000 00000000
OXBOC BUR16[B,H,W] BUR15[B,H,W] BUR14[B,H,W] BUR13[B,H,W]
X
00000000 00000000 00000000 00000000
0x810 - OXEFC - - - -
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CAN Prescaler Base_Address : 0x4003_7000
Base_Address Register
+Address +3 +2 +1 +0
CANPRE[B,H
0x000 - - HBHW
----1011
0x004 - OXFFC - -
MFES
MFS ch.0 Base_Address : 0x4003_8000
MFS ch.1 Base_Address : 0x4003_8100
MFS ch.2 Base_Address : 0x4003_8200
MFS ch.3 Base_Address : 0x4003_8300
MFS ch.4 Base_Address : 0x4003_8400
MFS ch.5 Base_Address : 0x4003_8500
MFS ch.6 Base_Address : 0x4003_8600
MFS ch.7 Base_Address : 0x4003_8700
Base_Address Register
+ Address +3 +2 +1 +0
SCR/IBCR[B,H MR[B,H
0x000 - B.HW] SMRIB AW
0--00000 000-00-0
SSR[B,H, ESCR/IBSR[B,H,
0x004 - [B.HW] [B.H W]
0-000011 00000000
RDR/TDR[H
0x008 - W
00000000 00000000
BGR1[B,H BGRO[B,H
0X00C i [B,HW] [B,HW]
00000000 00000000
ISMK[B,H, ISBA[B,H,
0x010 - [BHW [BH.W]
FCR1[B,H FCRO[B,H
0x014 - [B.HW] CROB AW
---00100 -0000000
FBY TE2[B,H,W] FBY TEL[B,H,W]
0x018 -
00000000 00000000
SCSTR1/ SCSTRO/
0x01C - EIBCR[B,H,W] NFCR[B,H,W]
00000000 00000000
SCSTR3[B,H,W] SCSTR2[B,H,W]
0x020 -
00000000 00000000
SACSR[B,H
0x024 - B HW]
--000--0 00-00000
STMR[B,H
0x028 - [B.HW]
00000000 00000000
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Base_Address Register
+ Address +3 2 +1 | +0
STMCR[B,H,
0x02C - - [ W
00000000 00000000
SCSCR[B,H,
0x030 - - [ W]
00000000 00100000
SCSFR1[B,H,W] SCSFRO[B,H,W]
0x034 - -
10000000 10000000
FR2[B,H
0x038 - . ) SCSFR2[B,H,W]
10000000
TBYTEL[B,H, TBYTEOQ[B,H,
0x03C - - [B.H W] [BHW]
00000000 00000000
TBYTE3[B,H,W] TBYTE2[B,H,W]
0x040 - -
00000000 00000000
0x044 - 0XOFC - - - -
CRC Base_Address : 0x4003_9000
Base_Address Register
+ Address +3 +2 +1 +0
CRCCR[B,H,
0x000 - - - [BHW
-0000000
CRCINIT[B, H,
0x004 [ W
11111111 11111111 11111111 11111111
CRCIN[B,H,
0x008 [ W
00000000 00000000 00000000 00000000
CRCR[B,H,
0x00C (8.H W]
11111111 11111111 11111111 11111111
Watch Counter Base_Address : 0x4003_A000
Base_Address Register
+ Address +3 +2 +1 +0
X000 WCCR[B,H,W] WCRL[B,H,W] WCRD[B,H,W]
X -
00--0000 --000000 --000000
0x004 - 0x00C - - - -
CLK_SEL[B,H,
0x010 - - _SELBHW
----- 000 ------00
CLK_EN[B,H,
0x014 - - - _ENB.HW
------ 00
0x018 - OXFFC - - - -
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RTC Base_Address : 0x4003_B000
Base_Address Register
+Address +3 +2 | +1 +0
WTCRL[B,H,
0x000 [BAW
00000000 00000000 ---00000 -00000-0
WTCR2[B,H,
0x004 [ W
--------------------- 000 -------0
WTBR[B,H,
0x008 [B.H W]
-------- 00000000 00000000 00000000
0X00C WTDR[B,H,W] WTHR[B,H,W] WTMIR[B,H,W] WTSR[B,H,W]
X
--000000 --000000 -0000000 -0000000
0x010 WTYR[B,H,W] WTMOR[B,H,W] WTDW[B,H,W]
X -
00000000 ---00000 | - 000
0x014 ALDR[B,H,W] ALHR[B,H,W] ALMIR[B,H,W]
X -
--000000 --000000 -0000000
ALYR[B,H, ALMOR[B,H,
0x018 - ! W ! W -
00000000 ---00000
WTTR[B,H,
0x01C 1B.H,W]
-------------- 00 00000000 00000000
WTCLKM[B,H, WTCLKS[B,H,
0x020 - - [B.H W] [ W
------ 00 -------0
WTCALEN[B,H,W]| WTCAL[B,HW]
0x024 -
------- 0 ------00 00000000
WTDIVEN[B,H, WTDIV[B,H,
0x028 - - [ W [ W
------ 00 ----0000
WTCALPRD[B,H,
0x02C - - - [ W
--010011
WTCOSEL[B,H,
0x030 - - - [B.HW]
------- 0
0x034 - OXFFC - - - -
Low-speed CR Prescaler Base_Address : 0x4003_C000
Base_Address Register
+ Address +3 +2 +1 +0
LCR_PRSLD[B,H,
0x000 - - - = [B.H.W]
--000000
0x000 - OXOFC - - - -
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Peripheral Clock Gating Base_Address : 0x4003_C100

Base_Address Register
+Address +3 +2 | +1 +0
CKENO[B,H,
0x000 [BHW
---1---1 ----1111 11111111 11111111
MRSTO[B,H,
0x004 [B.HW]

------- 0 ----0000 00000000 00000000
0x008 - 0x00C - : | - :

CKENL[B,H,W]
0x010
------------ 1111 ----1111 ----1111
MRST1[B,H,
0x014 [BHW]

------------ 0000 ----0000 ----0000
0x018 - 0x01C - ] | R )

CKEN2[B,H,W]
.,
0x020 _
Products with CAN: *="1"
Products without CAN : *="0"
MRST2[B,H,
0x024 [ W
--00----
0x028 - OXOFC - - | - -
DMAC Base_Address : 0x4006_0000
Base_Address Register
+ Address +3 2 | +1 +0
DMACR[B,H,
0x0000 [ W
00-00000
DMACAOQ[B,H,
0x0010 [ Wl
00000000 0---0000 00000000 00000000
DMACBO[B,H,
0x0014 [ W
--000000 00000000 00000000 ------- 0
DMACSAO[B,H,W]
0x0018
00000000 00000000 00000000 00000000
DMACDAO[B,H,W]
0x001C
00000000 00000000 00000000 00000000
DMACAL[B,H,
0x0020 [ Wl
00000000 0---0000 00000000 00000000
DMACBL1[B,H,
0x0024 [ W
--000000 00000000 00000000 ------- 0
DMACSA1[B,H,W]
0x0028
00000000 00000000 00000000 00000000
DMACDA1[B,H,W]
0x002C
00000000 00000000 00000000 00000000
DMACAZ2[B,H,
0x0030 [ Wl
00000000 0---0000 00000000 00000000
DMACB2[B,H,
0x0034 [ W
--000000 00000000 00000000 ------- 0
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Base_Address Register
+ Address +3 2 | +1 +0
DMACSAZ2[B,H,
0x0038 [BHW)
00000000 00000000 00000000 00000000
DMACDAZ2[B,H,W]
0x003C
00000000 00000000 00000000 00000000
DMACA3[B.H,
0x0040 [B.AW]
00000000 0---0000 00000000 00000000
DMACB3[B,H,
0x0044 [ W
--000000 00000000 00000000 ------- 0
DMACSAS3[B,H,W]
0x0048
00000000 00000000 00000000 00000000
DMACDAS3[B,H,
0X004C [BHW]
00000000 00000000 00000000 00000000
DMACAA4[B.H,
0x0050 [B.AW]
00000000 0---0000 00000000 00000000
DMACB4[B,H,
0x0054 [B.AW]
--000000 00000000 00000000 ------- 0
DMACSA4[B,H,W]
0x0058
00000000 00000000 00000000 00000000
DMACDA4[B,H,W]
0x005C
00000000 00000000 00000000 00000000
DMACAS5[B,H,
0x0060 [BHW]
00000000 00000000 00000000 00000000
DMACBS5[B,H,
0x0064 [B.AW]
--000000 00000000 00000000 ------- 0
DMACSAS[B,H,W]
0x0068
00000000 00000000 00000000 00000000
DMACDAS5[B,H,W]
0x006C
00000000 00000000 00000000 00000000
DMACAGB[B.H,
0x0070 [B.AW]
00000000 0---0000 00000000 00000000
DMACB6[B,H,
0x0074 [ W
--000000 00000000 00000000 ------- 0
DMACSAG[B,H,W]
0x0078
00000000 00000000 00000000 00000000
DMACDAG[B,H,W]
0x007C
00000000 00000000 00000000 00000000
DMACAT7[B.H,
0x0080 [B.HW]
00000000 0---0000 00000000 00000000
DMACB7[B,H,
0x0084 [B.AW]
--000000 00000000 00000000 ------- 0
DMACSAT7[B,H,W]
0x0088
00000000 00000000 00000000 00000000
DMACDAT7[B,H,W]
0x008C
00000000 00000000 00000000 00000000
0x0090 -
0X00FC
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CAN ch.0 Base_Address : 0x4006_2000
CAN ch.1 Base_Address : 0x4006_3000
Base_Address Register
+Address +3 | +2 +1 | +0
STATR[B,H, CTRLR[B,H,
0x0000 [B.H.W] LB, H.W]
-------- 00000000 -------- 000-0001
BTR[B,H, ERRCNT[B,H,
0x0004 [ W [ W
-0100011 00000001 00000000 00000000
TESTR[B,H, INTR[B,H,
0x0008 (B W] [BHW
-------- X00000-- 00000000 00000000
BRPER[B,H,
0x000C - - [ W
------------ 0000
IFLCMSKIB,H, IFLCREQ[B,H,
0x0010 [BHW] EQIB.HW]
-------- 00000000 0------- 00000001
IFIMSK2[B,H, IFIMSK1[B,H,
0x0014 [B.HW] [B.HW]
11-11111 11111111 1mmn 11111111
0X0018 IFLARB2[B,H,W] IFLARB1[B,H,W]
X
00000000 00000000 00000000 00000000
IFLIMCTR[B,H,
0x001C - - [BHW
00000000 0---0000
0X0020 IF1DTA2[B,H,W] IF1DTAL[B,H,W]
X
00000000 00000000 00000000 00000000
IF1DTB2[B,H,W] IF1DTB1[B,H,W]
0x0024
00000000 00000000 00000000 00000000
0x0028 -
0x002F
IF1IDTA1[B,H,W] IF1DTA2[B,H,W]
0x0030
00000000 00000000 00000000 00000000
IF1IDTB[B,H, IF1DTB2[B,H,
0x0034 [ W [ W
00000000 00000000 00000000 00000000
0x0038 -
0x003C i ) i )
IF2CMSKIB,H, IF2CREQ[B,H,
0x0040 [B.HW] EQIB.AW]
-------- 00000000 0------- 00000001
IF2MSK2[B,H, IF2MSK1[B,H,
0x0044 [BHW [BHW]
11-11111 11111121 1111111 11111111
IF2ARB2[B,H,W] IF2ARB1[B,H,W]
0x0048
00000000 00000000 00000000 00000000
IF2MCTR[B,H,
0x004C - - ! W
00000000 0---0000
IF2DTA2[B,H,W] IF2DTA1[B,H,W]
0x0050
00000000 00000000 00000000 00000000
OX0054 IF2DTB2[B,H,W] IF2DTB1[B,H,W]
X
00000000 00000000 00000000 00000000
0x0058 -
0x005C
IF2DTA1[B,H,W] IF2DTA2[B,H,W]
0x0060
00000000 00000000 00000000 00000000
0x0064 IF2DTB1[B,H,W] IF2DTB2[B,H,W]
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Base_Address Register
+Address +3 +2 +1 +0
00000000 00000000 00000000 00000000
0x0068 -
0x007C ) ) ) )
TREQR2[B,H,W] TREQRL[B,H,W]
0x0080 00000000 00000000 00000000 00000000
0x0084 -
0X008F i ) i )
NEWDT2[B,H,W] NEWDT1[B,H,W]
0x0090 00000000 00000000 00000000 00000000
0x0094 -
0X009F ) ) ’ )
OXOOAD INTPND2[B,H,W] INTPNDL[B,H,W]
00000000 00000000 00000000 00000000
0X00A4 -
OX00AF ) ) ) )
MSGVAL2[B,H,W] MSGVAL1[B,H,W]
0x00B0 00000000 00000000 00000000 00000000
0x00B4 -
OXOFFC i ) i ’
MTB_DWT Base Address : 0xF000 1000
Base_Address Register
+Address +3 +2 | +1 +0
CMP_ADDR_START[B,H,W]|
0x000
00000000 00000000 00000000 00000000
ox004 CMP_DATA_STARTI[B,H,W]
00000000 00000000 00000000 00000000
04003 CMP_MASK_START[B,H,W]|
00000000 00000000 00000000 00000000
0x00C - : | - -
04010 CMP_ADDR_STOP[B,H,W]
00000000 00000000 00000000 00000000
ox014 CMP_DATA_STOP[B,H,W]
00000000 00000000 00000000 00000000
X018 CMP_MASK_STOP[B,H,W]
00000000 00000000 00000000 00000000
0x01C - - - -
04020 ] ] ] FCT[B,H,W]
00000000
0x024 - OXFCC - - - -
oxFDO PID4[B,H,W]
XXXXXXXX XXXXXXXK XXXXXXXK XXXXXXXX
oxFDA PID5[B,H,W]
XXXXXXKK XXKKXXXK XXXXXXXK XXXXXXXX
OXFDS PID6[B,H,W]
XXXXXXXX XXXXXXXK XXXXXXXK XXXXXXXX
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Base_Address Register
+ Address +3 2 | +1 +0
PID7[B,H
0xFDC [B,H.W]
HXXXXXXX XXXXXXXK XXXXXXXK XXXXXXXX
PIDO[B,H,W]
OxFEO
0:9,:0.9.9.0.0.0.9.0.9.9.9.9.0.0.9.9.9,.0.9.0.0.0.9.9.9.9.9.9.9.0.4
PID1[B,H,
OxFE4 [ W
XXX XXXX XXXKKKXK XXXXXXXK XXXXXXXX
PID2[B,H,
OxFE8 [ W]
0:9,:0.9.9.0.0.0.9.0.0.9.9.9.9.9.9.9.9,.0.9.9.0.0.9.9.9.9.9.9.90.04
PID3[B,H,
OxFEC [ W
XHXXXXXXX XXXXKKXK XXXXXXKK XXXXXXXXK
CIDO[B,H,
OxFFO [ Wl
0:9,:0.9.9.9.0.0.9.0.0.9.9.9.0.9.9.9.9,.0.9.9.0.0.9.9.9.9.9.9.0.0.4
ID1[B,H
OxFF4 CIDL{B,HW]
HXXXXXXX XXXXKXXK XXXXXXKK XXXXXXXXK
CID2[B,H,W]
OxFF8
0:9,:0.9.9.9.0.0.9.0.0.9.0.9.0.0.9.9.9.9.0.9.0.0.9.9.$.9.9.9.0.04
CID3[B,H,
OxFFC [ W
HXXXXXXX XXXXKKXK XXXHXHXXKK XXXXXXXX
Fast GPIOBase Address : 0xF800 0000
Base_Address Register
+ Address +3 +2 +1 +0
FPDIRO[B,H,
0x000 - - [B.H,W]
HXXKXXXX XXXXXXXX
FPDIR1[B,H,
0x004 - - [ hd
HXXKXXXXK XXXXXXKX
FPDIR2[B,H,
0x008 - - [B.H.W]
) 9.9.9.0.0.9.9.9.9.9.9.9.9.0,0.¢
FPDIR3[B,H,
0x00C - - [ hd
HXXKXXXX XXXXXXXX
FPDIR4[B,H,
0x010 - - [B.HW]
HXXXXXXX XXXXXXXX
FPDIR5[B,H,
0x014 - - [ hd
HXXKXXXX XXXXXXXX
FPDIR6[B,H,
0x018 - - [ W
HXXXXXXXK XXXXXXXX
FPDIR7[B,H,
0x01C - - [B.H.W]
) 9.9.9.0.0.9.9.9.9.9.9.9.9.9,0.¢
FPDIRS[B,H,
0x020 - - [ hd
HXXKXXXX XXXXXXXX
FPDIR9[B,H,
0x024 - - [ Wl
HXXXXXXX XXXXXXXX
FPDIRA[B,H,
0x028 - - [ hd
HXXKXXXX XXXXXXXX
FPDIRB[B,H,
0x02C - - [ W
HXXXXXXX XXXXXXXX
FPDIRCI[B,H,
0x030 - - {B,H,W]
) 9.9.9.0.0.9.9.9.9.9.9.9.9.0,0.¢
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Base_Address Register
+ Address +3 +2 +1 +0
FPDIRD[B,H,
0x034 - - 1B,H,W]
XXXXXXXK XXXXXXKX
FPDIRE[B, H,
0x038 - - EB.HW]
XXXXXXXK XXXXXXXX
FPDIRF[B,H,
0x03C - - (B.AW]
XOXXXXXXK XXXXKXKX
FPDORO[B,H,
0x040 - - [BHW]
00000000 00000000
FPDORL[B,H,
0x044 - X [BHW]
00000000 00000000
FPDOR2[B,H,
0x048 - - [ W
00000000 00000000
FPDOR3[B,H,
0x04C - - [B.HW]
00000000 00000000
FPDOR4[B,H,
0x050 - - [B.HW]
00000000 00000000
FPDOR5(B,H,
0x054 - - [ W
00000000 00000000
FPDORG[B,H,
0x058 - - [B.HW]
00000000 00000000
FPDOR7[B,H,
0x05C - - [BHW]
00000000 00000000
FPDORS[B,H,
0x060 - - [B.HW]
00000000 00000000
FPDOR9[B,H,
0Xx064 - - [B.HW]
00000000 00000000
FPDORA[B,H,
0x068 - - [B.HW]
00000000 00000000
FPDORB[B,H,
0x06C - - [B.AW]
00000000 00000000
FPDORCIB,H,
0x070 - - [B.H.W]
00000000 00000000
FPDORD[B,H,
0x074 - - [B.HW]
00000000 00000000
FPDORE[B,H,
0x078 - - EIB.HW]
00000000 00000000
FPDORF[B,H,
0x07C - - [BHW]
00000000 00000000
M_FPDIRO[B, H,
0x080 - - - = [B.HW]
XXXXXXXX
M_FPDIR1[B, H,
0x084 - - - = [B, HW]
XXXXXXXX
M_FPDIR2[B, H,
0x088 - - - = [B.H W]
XXXXXXXX
M_FPDIR3[B, H,
0x08C - - - = (B, HW]
XXXXXXXX
M_FPDIR4[B, H,
0x090 - - - = [B, HW]
XXXXXXXX
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Base_Address Register
+ Address +3 +2 +1 +0
M_FPDIR5[B, H,
0x094 - - - = [ W
XXXXXXXX
M_FPDIR6[B, H,
0x098 - - - = [ W
XXXXXXXX
M_FPDIR7[B, H,
0x09C - - - = [B.HW]
XXXXXXXX
M_FPDIRS[B, H,
0x0A0 - - - — [ W
XXXXXXXX
M_FPDIR9[B, H,
OX0A4 - - - = [B.H.W]
XXXXXXXX
M_FPDIRA[B,H
0x0A8 - - - = [ W
XXXXXXXX
M _FPDIRB[B, H,
OX0AC - - - = [B,H W]
XXXXXXXX
M_FPDIRC[B,H,
0x0BO - - - = [B.HW]
XXXXXXXX
M_FPDIRD[B,H,
0x0B4 - - - = [B,H,W]
XXXXXXXX
M_FPDIRE[B, H,
0x0B8 - - - = EIB.H W]
XXXXXXXX
M_FPDIRF[B, H,
0x0BC - - - — [ W
XXXXXXXX
M_FPDOROI[B,H,
0x0CO - - - = [B.AW]
00000000
M_FPDORL|[B,H,
0x0C4 - - - = [B.AW]
00000000
M_FPDOR2[B,H,
0x0C8 - - - = [ W
00000000
M_FPDOR3|[B,H,
0x0CC - - - = [B.AW]
00000000
M_FPDORA4([B,H,
0x0D0 - - - = [ W
00000000
M_FPDOR5|[B,H,
0x0D4 - - - = [B.AW]
00000000
M_FPDORGI[B,H,
0x0D8 - - - = [B.HW]
00000000
M_FPDOR7[B,H,
0x0DC - - - = [ W
00000000
M_FPDORS|[B,H,
OXOEO - - - = [B.AW]
00000000
M_FPDOR9I[B,H,
OXOE4 - - - = [B.AW]
00000000
M_FPDORA[B,H
OXOE8 - - - = [B.AW]
00000000
M_FPDORB[B,H,
OXOEC - - - = [B.HW]
00000000
M_FPDORCI[B, H,
OxO0FO0 - - - = [ W
00000000
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Base_Address Register
+Address +3 +2 +1 +0
M_FPDORDI[B, H,
OxOF4 - . i L [B,HW]
00000000
M_FPDORE[B, H,
OXOF8 - . ) | EB, H,W]|
00000000
M_FPDORF[B,H,
OXOFC - . 3 L [B,H W]
00000000
0x100 - OXFFC - y - .
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1. Notes when High-speed CRIs Used for Master Clock

This section explains notes when the high-speed CR is used for the master clock.

The frequency of the high-speed CR varies depending on the temperature and/or the power supplyvoltage.
The following table shows notes on each function macro when the high-speed CR is used forthe master

clock.

Furthermore, pay attention to notes when the high-speed CRis used as aninput clock of the PLL and the

master clockis selected for PLL.

B Notes on each macro

Macro

Function/mode

Notes

Internal Bus Clock

HCLK/FCLK/PCLKO/PCLK1

The maximum frequency of the high-speed CR shall not
exceed the upper limit of the internal operation clock
frequency specified in the "Data Sheet" of the product
used.

Multi-function Timer

Base Timer
T Watch Timer The frequency variation of the high-speed CR should be
imer
Dual Timer considered for the timer count value of each macro.
Watch Dog Timer
Quadrature
Considering the frequency variation of the high-speed CR,
Sampling Time the sampling time and the compare time of the A/D
A/D Converter Ping I mpling & . p _I o
Compare Tim converter shall satisfy the specification specified in the
"Data Sheet" of the product used.
As the frequency accuracy does not meet the required
CAN - specification, these macros cannot be used w hen the
high-speed CR is used for the master clock.
Even if the frequency of the high-speed CR is the minimum
or the maximum value, the baud rate error should be
UART .
considered.
The baud rate error shall not exceed the limit.
CSIO The frequency variation of the high-speed CR should be
. . 2C considered for the communication of each macro.
Multi Function - -
. As the required frequency accuracy cannot be met, this
Serial Interface )
function cannot be used as master.
As slave, this function can be used.
LIN As aslave, the specified baud rate has more error atthe

maximum/minimum frequency of high-speed clock. So, if
the error limit of the baud rate is exceeded, this function
cannot be used.
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Colophon

The products described in this document are designed, developed and manufactured as contemplated for general use,
including without limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed,
developed and manufactured as contemplated (1) for any use that includes fatal risks or dangers that, unless extremely high
safety is secured, could have a serious effect to the public, and could lead directly to death, personal injury, severe physical
damage or other loss (i.e., nuclear reaction control in nuclear facility, aircraft flight control, air traffic control, mass transport
control, medical life support system, missile launch control in weapon system), or (2) for any use where chance of failure is
intolerable (i.e., submersible repeater and artificial satellite). Please note that Spansion will not be liable to you and/or any
third party for any claims or damages arising in connection with above-mentioned uses of the products. Any semiconductor
devices have an inherent chance of failure. You must protect against injury, damage or loss from such failures by
incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and prevention of
over-current levels and other abnormal operating conditions. If any products described in this document represent goods or
technologies subject to certain restrictions on export under the Foreign Exchange and Foreign Trade Law of Japan, the US
Export Administration Regulations or the applicable laws of any other country, the prior authorization by the respective
government entity will be required for export of those products.

Trademarks and Notice

The contents of this document are subject to change without notice. This document may contain information on a Spansion
product under development by Spansion. Spansion reserves the right to change or discontinue work on any product without
notice. The information in this document is provided as is without warranty or guarantee of any kind as to its accuracy,
completeness, operability, fitness for particular purpose, merchantability, non-infringement of third-party rights, or any other
warranty, express, implied, or statutory. Spansion assumes no liability for any damages of any kind arising out of the use of
the information in this document.

Copyright © 2014 Spansion Inc. All rights reserved. Spansion®, the Spansion logo, MirrorBit®, MirrorBit® EclipseTM,
ORNANDTM and combinations thereof, are trademarks and registered trademarks of Spansion LLC in the United States and
other countries. Other names used are for informational purposes only and may be trademarks of their respective owners.
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