A

ra
0
AS
ra
g
o
7))

Vid il A .
) /

\ 7 VWN\ .,,/

0

/ .\\\

How to use IAR EWARM with Spansion templates

Tutorial




Warranty and Disclaimer

The use of the deliverables (e.g. software, application examples, target boards, evaluation boards, starter kits, schematics,
engineering samples of IC’s etc.) is subject to the conditions of Spansion as set out in (i) the

terms of the License Agreement and/or the Sale and Purchase Agreement under which agreements the Product has been delivered,
(ii) the technical descriptions and (i) all accompanying written materials.

Please note that the deliverables are intended for and must only be used for reference in an evaluation laboratory environment.
The software deliverables are provided on an as-is basis without charge and are subject to alterations. It is the user’s obligation to
fully test the software in its environment and to ensure proper functionality, qualification and compliance with component
specifications.

Regarding hardware deliverables, Spansion warrants that they will be free from defects in material and workmanship under use and
service as specified in the accompanying written materials for a duration of 1 year from the date of receipt by the customer.

Should a hardware deliverable turn out to be defect, Spansion’s entire liability and the customer’s exclusive remedy shall be, at Spansion’s
sole discretion, either return of the purchase price and the license fee, or replacement of the hardware deliverable or parts thereof, if

the deliverable is returned to Spansion in original packing and without further defects resulting from the customer’s use or the transport.
However, this warranty is excluded if the defect has resulted from an accident not attributable to Spansion, or abuse or

misapplication attributable to the customer or any other third party not relating to Spansion or to unauthorised decompiling and/or

reverse engineering and/or disassembling.

Spansion does not warrant that the deliverables do not infringe any third party intellectual property right (IPR). In the event that the
deliverables infringe a third party IPR it is the sole responsibility of the customer to obtain necessary licenses to continue the usage
of the deliverable.

In the event the software deliverables include the use of open source components, the provisions of the governing open source

license agreement shall apply with respect to such software deliverables.

To the maximum extent permitted by applicable law Spansion disclaims all other warranties, whether express or implied, in particular,

but not limited to, warranties of merchantability and fitness for a particular purpose for which the deliverables are not designated.

To the maximum extent permitted by applicable law, Spansion’s liability is restricted to intention and gross negligence. Spansion is not liable
for consequential damages.

Should one of the above stipulations be or become invalid and/or unenforceable, the remaining stipulations shall stay in full effect.
The contents of this document are subject to change without a prior notice, thus contact Spansion about the latest one.

This board and its deliverables must only be used for test applications in an
evaluation laboratory environment.
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Debugging (IAR EWARM)

IAR Development Tools (Software)

= EWARM-KS (Kickstart) Free download

— 32K C/C++ Compiler, Assembler, IAR Embedded Workbench,
Debugger/Simulator, no library support

EWARM-EV (Evaluation) Free download

— 30 day full verison of C/C++ Compiler, Assembler, IAR Embedded Workbench,
Debugger/Simulator

EWARM-BS (Base Line)

— 256K C/C++ Compiler, Assembler, IAR Embedded Workbench,
Debugger/Simulator

EWARM (Full Version)
— C/C++ Compiler, Assembler, IAR Embedded Workbench, Debugger/Simulator

EWARM-CM (Cortex M Series)

— C/C++ Compiler, Assembler, IAR Embedded Workbench, Debugger/Simulator
N
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Debugging (IAR EWARM)

IAR Development Tools (Hardware)

= J-LINK ARM Lite
— 20-Pin JTAG to USB adapter (only 3.3 Volt support)

= J-LINK (JTAG adapter for ARM)
— 20-Pin JTAG to USB adapter

= J-TRACE for ARM Cortex M3 (JTAG trace adapter for ARM)
— 20-Pin JTAG to USB adapter
— 20-Pin JTAG ETM to USB adapter

/N
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Debugging (IAR EWARM)

Installation

= Download latest version of EWARM from IAR Website
- EWARM 30-day Evaluation Version
¢ http://supp.iar.com/Download/SW/?item=EWARM-EVAL
- EWARM 32K Kickstart Version
¢ http://supp.iar.com/Download/SW/?item=EWARM-KS32

= |nstall EWARM
= |nstall J-LINK Debugger

— Connect J-LINK to USB Port and follow installation advices

¢ Drivers:
<Installation_Path>\IAR Systems\Embedded Workbench
x.y\arm\drivers\Jlink\ x64 or x86

= Start EWARM Workbench

/N
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Debugging (IAR EWARM)

Getting Started

= |JAR Information Center
— Getting Started
— User Guides
— Example Projects
— Tutorials
— Support

— Release Notes

— Can always be displayed
by: Help — Information
Center

A

Guidelines for setting up
wour praject, adding
files, compiling, linking,
and debugaing it.

Tutarials to make you
familiarwith the IDE

and the features of the
IAR C-2P% debugger.

IAR Information Center for ARM

(7

Complete product
documentation in PDF
format gives you all the
user and referance
infarmation you need.

For questions about how
to use your LAR product,
reporting a problem, or
finding support
TesoUrees,

// //

// //

IlllllllllllllillillllllIlllllllllllilllllllllIllllliIlillllIllllllllilillilllIIIIIII[IIlllllilllllllllllll

Example applications
that demonstrate
hardware peripherals far
specific devices and
evaluation boards.

Read aboutthe latest
features, new dewice
support and bug fixes in
the release notes.

/, // // //

©IAR
SYSIEMS

www.iar.comfresources

Read in-depth articles from our software
engineers and product managers, see video
presentations and check the wehinar
calendar aor wiew the recordings.

www.iar.com/mypages

Create your uzer account and download
product updates from MyPages. Here you
can alzo manage your cortact information
and check yvour licenze and SUA status.
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Debugging (IAR EWARM)

Choose Example Project

= Choose Manufacturer

— Use Fujitsu

- Use MB9BF500

Example applications that demaonstrates
harchware peripherals for specific devices
and evaluation boards.

- Use
IAR KSK-MB9BF506 MBS6RO1

— Open a project MB36RO1

+ Browse to folder, % MB9BF500
if necessary /| \

/| =

IAR KSK-MB2BF506

~

Info Open Name
project

Shows basic use of the /0, the
Dual timer and the interrupt
controller

Getting Started

/N
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Debugging (IAR EWARM)

Main Window

?IAR Embedded Workbench IDE =] B3
= |AR Workbench

D& &t BRlo ol A<y SmEe » @B 0NESL L
‘Workspace ® | - x

_— 1 RAM Debug v =
Workspace on left side 2= == o . . .

? 5 (f 2 lg . (7 s (7 Ao le [ ar
H B (J GettingStar... v (oll oollo STt el ool lo A Tot (ool ool [ ATt el Pool [ A Tt (o0l B
Of Workbench WIndOW EQTS:L?MS : BN RRRARRRRRRRRNAN
mam.c -

¢ Choose: g Brzcimen —
View—Workspace,
if hidden

— Source files on right
side of Workbench

GettingStarted. eww

H H W

1 This example project shows how to use the |AR Embedded YWWorkbench for ARM
window as tabbed

to develop code for [AR KEK-MBOBFE0E board. It shows basic use of VO,

. Dual timer and the interrupt controller.
windows

COMPATIBILITY

The example project is compatible with AR KSK-MBSEFS06 board. By default,
the project is configured to use the J-Link SWD inteface.

COMFIGURATION

- Projectcan || o cueee =

The GettingStarted application is downloaded to the iFlash or iIRAM memory

alte rn ative Iy be Gie::znz::::llf:ted configuration and executed.
opened by:
File—Open— A— o -

Workspace—*.eww =

/N
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Debugging (IAR EWARM)

Menu Bar
Configuration
File Control Control Build Control
(new, open, (e.g. RAM or ROM (compile, make,
save, etc.) debugging) stop build)

s /1 r"‘L"\ —

NEeHE & &maalo | Sy e mEr o dH BN e LD

o

Edit Control Navigation Control Debug Control
(cut, copy, paste, (Find, Bookmarks, File (Breakpoint, start
undo, redo) Navigation, etc.) Debug w/ and w/o
download)
SP&N\SION
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Debugging (IAR EWARM)

Workspace Window

|FaM Debug [

Files CEn | ER |

H| B () GettingStarted - RAM Debug v
=1 (] madules
dre_hd44780.c

dry_hd44780_l.c
Sub Folder Modules femcstartup_M.s

—
P11 [ rainc
= (] Output
Main Modules — [0 arm_comm.h

Project Name

¥ | x x ¥

— [ asserth

- [ board.h

— [ DLib_Diefaults b
— [ DLib_Froducth
- [ DLib_Threads.h
— ] drv_hd44780Lh

(T I drv_hd44780_Lh

Project Description —— Y intrinsice.h

— [ io_macros.h

— ] iomkb9bfs00.h

- [n] stdioh

— ] xencoding_limits.h

— []vcheck h

— [k ysizeth

NG [ yvals h

} readme tx

Mt e

L— [ Getting Started.out

I GettingStarted

Module Includes

Project Built Output

/N
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Debugging (IAR EWARM)

Making Project
= Use Make-Icon ( %8), <F7> or

Menu: Project—Make

= Check for no errors in Output window
below

hMessages

¢ 056 bwtes of readwrite data memony

Errors: none
YWarnings: none

Link time: 0.06 (CPL 006 (elapsed)

Total number of errors: 0
Total number of warnings: 0

= Build errors are indicated by /A or €3
in Output window and Source view

Ready

[ F— kIwgzeth - T ‘4;
II ——— J |§‘:§! 45 TYPO assertc| (NVIC
|85

[+

My wWihing[Pe223]: function "TYPO" declared implicitly
€9 Error[Pe0?0]: incomplete type is nat allowed

Errors: 1

Warnings: 1

Errarwhile running C/C++ Compiler
g P

Total number of errars: 1
Taotal number of warnings: 1

/N
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Debugging (IAR EWARM)

Download to Target and Start Debugging
= Use 2| Icon, <Ctrl>-D, or Project—Download and Debug

= A new menu bar will occur on sucessful connection to target

Reset Step Step Run to End
Target Over Out Cursor Debugging
+— ]
JE"‘ e & 2 2L ‘KJET”.
Step Next Trace
Stop Into Statement Run Control
N
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Debugging (IAR EWARM)

Debug Windows

= Source Window

— The Source windows do not change contents but get additional information

¢ Current line (PC):

+ Halted on breakpoint:

+ Halted on data break (example): |

= Disassembly Window

— Shows "pure" disassebly view

! 165 EELTHRIBIEMOUT =65
[& 172 psu_TIR bic.powT = 2;

148 TimerlIntClr = 1:

Disassembly
Goto I j IMem-:nr_l,l j IE
Oxlfffcibo: O=x6001 STR rl, [x0] ;I
if (I {BUT FDIR&PSWZ))
PMmain_4: _|
Ozlfffcibe: Ox4824 ILDE.H r0, ??DataTablell 33 [0xlfffc4t0] ; PDIES
> Oxlfffcic0: O0xe800 LLE rl, [x0
Mxliffc3icd: Oxdide BHI.H Pi'main_ 2 o O=lfffc3gn
TimerlControl bit TimerEn = 1:
Mxliffcich: O0x4321 IDE.H rl. ??DataTablell_32 [0=zliffcddc] ; TimerlControl
Ogxlfffcics: O=xRE00 LDE ri, [r0] -
NMwlfffrr3ra- Ow=wfNOEN Nw0O0RN MEPRS T T+ + 1 X1 2R - NwRn
1] ]f 3
— N
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Debugging (IAR EWARM)

Debug Windows

= Memory Window

— The Memory window is a tabbed part of the Output window
= Goto I j IMemDr_l,l j IEI ilﬁl
20 89 02 00 00

oooooooo oo 04 00 85 03 00 0o oo 8% 02 0o oo e
oooooolo 8% 02 00 00 8% 02 00 00 8% 02 00 00 8% 02 a0 o0 ..l
gooooozo 89 02 o0 00 89 02 00 00 8% 02 00 00 8% 02 00 a0 ...l
oooooo3o 8% 02 00 00 89 02 00 00 8% 02 00 00 8% 02 00 o0 ...l
gooooo4o 89 02 00 00 89 02 00 00 8% 02 00 00 8% 02 00 00 ... ...
ooooooso 8% 02 00 00 8% 02 00 00 8% 02 00 00 8% 02 00 o0 ...l
goooooeo 89 02 00 00 89 02 00 00 8% 02 00 00 8% 02 00 00 ... ...l

OnananannTn (alnl (a Rl mno [alul [alul [n Bl [alul (alnl (alul no mno [alul [alul [n Bl [alul (alnl

= DebugLog |Buld Memory

= Register View

— Some Registers are grouped and can be unfolded

x
IEunent CPU Regizters j
= 0=00000FFF R10 = 0200000000 BASEPRI = 0=00000000
R1 = 0=4003340C R11 = 0=00000000 BASEPRI_MAX = 0=00000000
R2 = D=00000006 R12 = 0=00000000 FAULTHASK = 0=00000000
R3 = Dx04C4B400 R13 (SP) = 0=200007F8 CONTROL = 0=00000000
R4 = O=FFFFFEAE R14 (LR) = 0=1FFFC381 FPCA =0
RS - O=D0O0OOOD FELE T Nesbans = 0=60000000
R6 = D=00000000 F IPSR ™~ 01000000 L eroc =0 = ELL
R7 = 0=00000000 FIEPSR = 0al CYCLECOUNTER = ( H =0
R8 = 0=00000000 PC = 0x1FFFC3C2 z =1
R9 = 0=00000000 PRIMASK = 0=00000000 c -1
¥ =0
Q = 0

/N
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Debugging (IAR EWARM)

Debug Windows

= Breakpoint Window

— The Breakpoint window is a tabbed part of the Output window

= Code @ main.c:346.7, type: default (auto)
Code @ main.c343.5, type: default (auto)

Al O Code @ main.c339.7, type: default (auto)
. Code (@ main.c:352.7. type: default (auto)

- Debug Log |Build [Memary  Breakpoints |

— Breakpoints can be enabled and disabled in

+ Source window (@ enabled, () disabled)

+ Breakpoint window (}v/] enabled, disabled)

/N
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Debugging (IAR EWARM)

Watch Windows

= \Watch Windows

_ Expression Walle Location Type
Waitch TmriTick 0 020000804 int
+ Expressions/Variables have to
be added by user and are
updated by Halt/Breakpoint Watch [Locals [ Statics [ Auto [Live Watch [ Quick Watch x
- Locals
+ Functional local Expressions/Variables are added by Workbench itself, if PC is in function
context
— Statics
+ Functional local Expressions/Variables are added by Workbench itself, if PC is in function
context
- Live Watch

+ Expressions/Variables have to be added by user and are updated during runtime (with
performance impact)

- Auto

+ Expressions/Variables are added by Workbench itself near the current PC in
Halt/Breakpoint

/N
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Debugging (IAR EWARM)

Debug Windows

= \Watch Windows
— Quick Watch

+ The Quick watch allows the user to calculate and recalculate expressions
even with variables

I I|J|| |||| :||'| |'|

_| Trorl Tick + O - 123 |

Expression YWalue Location Twpe i
Trarl Tick + OxAA-123  Ox00000030 int

Watch | Locals | Statics | Auko | Live Watch  Quick Watch | X

+ The drop down menu memorizes the last typed contents

/N
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Debugging (IAR EWARM)

Debug Windows

= Symbolic Memory

— References the project Symbols to a memory view

Syrbalic Mermory *
o ko ITmrlTick VI IMemDry vl F'rex-'iu:uusl Mexk I
Location | Data | ‘ariable | Yalue | Type | ;l
0=20000300 0=00 HD4478 Cirl.DisplasyFos "1 (0x001  Int3U
020000800 0=1500 HO4478 Cirl AC Direction 1 Int16L —l
Ox20000800 0=x1500 HOA478 Cirl. Displasy=hift |0 Int1EL
0200002800 Ox1500 HOA4478 Cirl.Line 1 Int1ELI
OzZ0000800 0=1500 HO4478 Cirl. Dothdode 1] Int1EL
Ox20000800 0=1500 HD4478 Cirl DisplayOn 1 Int1EL
Ox20000200 O0=x1500 HOE478 Cirl. CursorOn 0 Int1BL
Ox200002800 0=x1500 HOD4478 Cirl.CursorBlink, 0 Int1BL
0z20000802 0=0000
0z20000804 0=00000001 TmrlTick 1 int ;I

= Call Stack
— Can be displayed with or without called arguments

— Last called function (current) is marked with green arrow, callers are below

g HD44750_GetDDRamaAdd
HDO44780_StrShow
main
[Lcall_main + 0xh]

/N
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Debugging (IAR EWARM)

Debug Windows
= Stack

— Show current Stack context with local variables (if existing), including graphical stack usage
(if enabled)

Terminal I/O
— Allows debug information printed-out via print£ () function

— Log can be output to a file

Code Coverage
— Shows the percentage of code covered by application run

+ Needs ETM connection to Debugger (J-Trace)

Profiling
— Shows the number of calls of each project function by application run

+ Activated by ,Show details“ and/or ,Autorefresh”

Symbols

— Shows the project's symbols in a list with their address references

/N
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Debugging with CMSIS-DAP

Definition (ARM-Webpage)

= CMSIS-DAP is the interface firmware for a Debug Unit that connects the Debug
Port to USB. Debuggers, which execute on a host computer, connect via USB
to the Debug Unit and to the Device that runs the application software. The
Debug Unit connects via JTAG or SW to the target Device. ARM Cortex
processors provide the CoreSight Debug and Trace Unit. CMSIS-DAP supports
target devices that contain one or more Cortex processors.

Host PC Debug Unit Device
- — CoreSight
Cortex-MO0
USB SWD S
JTAG
CoreSight
— Cortex-M4
CPU
Only one Debugger Interface Firmware .
can be connected at implemented CoreSight
fhe same fme h:ir;rggg:;;ﬁ'er Cortex-A7
CPU
May be integrated on a single evaluation board

/N
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Debugging with CMSIS-DAP

Additional Features

= Spansion CMSIS-DAP implementation offers
— 1 channel JTAG or SWD (Single Wire Debug)
— Additional 1 channel UART / RS232

JTAG / SWD I_M 4

UART / RS232

-,

/N
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Debugging with CMSIS-DAP

Setup in IAR EWARM (1)

= Navigate to project options:

yzmhghfsﬁxr_template - IAR Embedded Workbench IDE

File Edit Yiew Project Tools Window Help

- Via Files-List : =

= system_mbgabxxx.cl
IMBSBFxxB_F!eIease | V% for that
. . . Files BEE *
+ Right-click at the project e mb b5 tomplate MB3BRo
CJcammon
LE system_mbYakoo.c Make
H 11 [(Jsource_files Compile
¢ Se|eCt ,,OpthﬂS . ! main.c Reebuild Al

y:mhghfSExr_ temnlaba - TAR Embedded Workbench IDE
Project § Tools  Window  Help
Add Eiles...
Add Group. ..
Import File List...

— Or via menu ,,Project”
Add Broject Conmection, .,

+ Select ,Options... SO

a2 03 carar
| E Create Mew Project, .,
|_E| [CJsourc #dd Existing Project...

See also Chapter Debugging (IAR EWARM)
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Debugging with CMSIS-DAP

Setup in IAR EWARM (2) .

Categary: Factory Seftings

General Options
CiC++ Compiler

= Setup Project Debbuger Options |z

oadl \magesl Extra Dplionsl P\ug\nsl

Custom Build
Build Actions Drriver ¥ Bunto
. Li ILinkA Trace =] [frain
- 1 N VI D r Simulatar
Simulatar el
Angel
CMSIS DAP GDE Server .
608 Server 18 Qb -
- (2) Select tab ,Setup” -]
1] U [-jt/ITAGHEt Tl Stellaris
J-Linkf1-Trace géacr_aignr
TI Stell micro
r‘f'lacr:i;DnrS Al
ST-LINK
1 £ PE micro Third-Parly Driver J
- elecC river - oI TIXD5100
” ST-LINK
Third-Party Driver
TI »D5100
Coce_|
Options for node "mb9bfS6xr_template™ 5[

Category: Factory Settings

General Options
C/C++ Compiler

Assembler

Output Converter JTAG/SWD | Breakpoints |
Custom Buid Probe configuration
Build Actions

[~ Muliitarget debug system

Tiarget nurmber (T4 or kW ultidropg (2] |0

™| Target with multiple CPLs

CRPUInumber o target:

0

- (4) Select in ,CMSIS-DAP*
- (5) Select tab ,JTAG/SWD*

JLinkf3-Trace
TI Stelaris
Macraigar

- (6) Select SWD ek

ST-LIMK
Third-Party Driver
TI ¥D5100

Cancel

See also Chapter Debugging (IAR EWARM)

/N
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Debugging (IAR EWARM)

JTAG Connection

= JTAG Connection Type (J-LINK)
- JTAG
— Serial Wire Debugging (SWD)

¢ Chose:
Options — General Options
— Library Configuration
— Library Low-Level
Interface Implementation

¢ Check:
- Via semihosting
for JTAG and SWD
- Via SWD
for only SWD

Categony:

Assembler
Cukpuk Converter
Custorn Build
Build Actions
Linker
Debugger
Sirnulatar
Angel
GDE Server
IAR ROM-monitar
J-Link/1-Trace
LMI FTDT
Macraigor
RDI
ST-Link.
Third-Party Driver

Options for node “"MB9BF500_jar_usartD™

Targetl Outputy Library Configuration §1ibrary Options | MISRA-C:200 4 ] »

Library: Description:

gcanf, and ho hex floats in strtod.

[Lonfiguration file;

Uze the normal configuration of the CAC++
runtime library. Mo locale interface, C locale, no
file dezcriptar support, no multibytes in printf and

|$TDDLKIT_DIH $HMNCNDLIE_Caonfig_Mormal b

-

Library low-level interface implementation

" Naone stdout/ stder
' Semihosted ' \ia semihiosting
) [4F) breakpoint  Wia 8w
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Debugging (IAR EWARM)

JTAG Connection

= JTAG Connection Type (J-LINK)
- JTAG
— Serial Wire Debugging (SWD)

‘ C h OS e : Options for node "MB9BF500_iar_usart0"
Options — J-Link/J-Trace
. Category: actory Settings
— Connection e e |

CJ/C++ Compiler

N In te,fa ce Assembler e | Breakpoints |

Cubput Converter
Cuskorn Build r~ Communication

Build Actions -
& SE IDewce 0 vl

Linker + Usk:

Debugger & TCPAP Iaaa.bbb.ccc. ddd

<* C h k . Simulator

eC : Angel ~ Interface - JTAG scan chain

GDE Server [ JTAG scan chain with multiple targets

= \]TAG % & JTAG TaPRurber: ID
" SWD I™ | Scan chain contains nomsR devices

- SWD :';;raig” Preceedigbts [0
when semihosting S o
was Chosen [FTO0LKIT_DIR$\espyeomm]g J
- Only SWD (greyed)
when SWD only was
chosen

oK I Cancel |

/N
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Debugging (IAR EWARM)

Simulator

Mark Project File in Workspace
Choose Project— Options
Choose Simulator in Debugger Setup

Start Simulator with usual 2! Icon

x | drv_hd44780_l.c | main.c

| R Debug

Files

& Cdmodules
drv_hd44780.c
drv_hct44780_1.c

A catartup_h.s

= [ main.c

[ Ot

— [ arm_comrn.h

— k1 asserth

— k1 board.h

— |1 DLib_Config_Marmal h

— [ DLib_Defaults.h

— [ DLib_Producth

— [ DLib_Threads.h

— [h] drv_hd44780.h

L [7 drv_hcd4780_Lh

— k1 intrinsics.h

— Klio_macrosh

— ] iomb3b{s00h

— [ stdioh

— [ xencoding_limits h

— [Elvcheckh

F— E1vysizeth

L— )yvalsh

— Bl readme td

Ef5|GettingStarted - RAM Debug ~

Options for node “GettingStarted”

beneral Options
CJC++ Compiler
fissembler

Dukput Converter

Simulakor

Aangel

GDE Server

TAR. ROM-monitar
J-LinkJ-Trace
LMI FTDI
Macraigor

RDI

ST-Link,
Third-Party Driver

Factory Settings |

Setup | Download I Images I Extra Options I F'Iuginsl

¥ Furto
r~ Setup macros
¥ Use macro filelz)
|$F'F| 0J_DIR$\confighh am. mac J
| B

~ Device description file
[T Qwenide default

|$TDDLKIT_DI REHCOMFIG Y debuggerFujtsutiombIbE00. ddf J

(]9 I Cancel |
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