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1 B2 IAR TIE

1.1 HETAE

TEFF R R IAR BRAFr i TRERT, B e 22234 IAR EW for Arm 8.32.4, AT/ T IHAR
AT IAR A AT A 4H . 1AR B4 AT HTAE IAR ‘B Chttps://www.iar.com/) 4T F %K.

1.2 RIEHIRE

1 1AR B A6 @35 TR (Project —> Create New Project —> Empty project) , EAR#:AE 4N
Kl 1-1 fis e

& 1-1: BIEHITE

@ Project - 1AR Embedded Workbench IDE - Arm 8.32.4 Workspace vax
File Edit View Tools Window Help
L4

H it Add Files...

NN AR

o Add Group...

, Import File List..,

7 1 Add Project Connection...

Files
Edit Configurations...

Remove

Create Mew Project... — ]
Add Existing Project..\és
Options... Al 7

(a) (b)

(=28
< ot TR R D)
|E v s
@ OneDrive - BEE~  Z7R " SHRER =

& Xuging He )
= e BESEREIAN

b ELSeEd
. xuginghe (19;

& nn

= Es

[ o

4T

bEs

mEE

i FEEE ©
— HHEE D)

;| peme |
EEERD: Project Files (ewp)

(c) (d)

M, ARG TR GV SR, 5% TR E i — DRI 2 TR E TR,
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2 InE AR BLE L2

BB A 2-1 17 Template L2, ST T2

K 2-1: {#H IARITHCHE LR

trunk » Project SPC2188 » 0 _Examples » Template » EWARM

=4 B EGEE
delbat

& | Project.ewd
& | Project.ewp
& | Project.ewt
9 Project.eww
% | Projectact

8"

[ | EWARM

& MDK-ARM
&llisre

& isth

& main.c

(a) (b)

[1] Kb Firs ol SPC2188 [1] Template 5241 .

21 EETRE
LSRR ] 2-2 R SR ARG A i

& 2-2: METREFESF A%

‘Workspace - o x Options for node ‘Dema’ x
Debug . #&FPIRE —> HiEg—> Options
Files o . ‘
=] Demn - Debu = e | | RIS B R
Famcy [ostens.. |
|- 8 Periph_Drive & Uibrary Options 2 MISRA-C:2004 MISRA-C:1998
B User e Library Options 1
|- o Utilities Compile
5 Output Rebuild Al
Clean
. . B
C-STAT Static Analysis >
Stop Build OeMsIs-Pack
Add 5 Endion mode Floating point setings
o, @ Litde U ViPwd single precision
OBig
Rename...
Version Control System >
Open Containing Folder...
File Properties.. )
Set as Active
o

(a) (b)

2. MRIEME 2-3 Pt AT FERC & Library Configuration
- Library: (15 5 B B R L AR AE 1) FE R AR T (4 printf and scanf), L FE ELIEFE Full,

- CMSIS: fidsil g 442 s (Cortex Microcontroller Software Interface Standard), IAR
for ARM {5 F TR A 1AR 75 B Ho ik o
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K 2-3: FEiCE

Options for node *Demo”

Categony

Static Analysis
Runtime Checking
C/C++ Compier Library Options 2 MISRA-C:2004 MISRA-C:1998
Assembler
i C i

Custom Buid

Buid Actions Library: Description:

Linker Full Use the full configuration of the C/C++
Debugger runtime library. Full locale interface, C locale,
Simuiator file descriptor support, multibytes in printf
capt and scanf, and hex floats in strtod.

CMSIS DAP

DB Server

et/ TAGGet Configuration file:

Hink/3-Trace $TOOLKIT_DIR$\inc\c\DLib_Config Fullh

TI Stellaris

Nudink [JEnable thread support in library

PE miao

STINK Library low-level interface implementation (oY
Third-Party Driver

T MspFET O None stdout/stderr Use CMSIS
TIXDS @® Semihosted @ Via

[1DSP library
AR breakpoint O Via swo
e

3. THALFE Preprocessor - s iNEg{%

IR AR R A AR B8 A, AN RZEXT B8 AE . I B0 it A TRE B R 2 Ja iR A2
A, Bt WA e R A, AT DOEE BRI R AR TS, WA 2-4 FioR

AT SIS AR o

B 2-4: FiALFE Preprocessor ¥ N ERAE

Options for node "Dema’

)Ml Carpdation

MISRA-C:1988
Langusge 1
Custom Busd st

Encedings
Langu Code

v Dlignore standard incude directorie:

Additional inchide directories: (one per line)
s

praiecluds

Defined symbals: (one per ins)

Disgrostics

FactaySetinp

Era Options
Optimizations

[ Proprocessor cutput ta file

Output
MISRA-C:2004

(a)

Options for node “Project

Catmounn Facio Sefings
Genersl Optons (] Muki e Compiascn
Stabc Anaieis Diecard Urnses
MISRA-C:1998 Encodings Extra Gpbiors
Langusge 1 Lsnguage?  Code  Optimizations  Output
st Preprocessar Disgnostics MISRA-C2004
[Jignare standard include dirsctorie:
addifionsl indlude directaries: (one per lire)
$PROJ DIRS 3
SPROJ_DIRSL .-\, \Libraries\CMSIS\core
SFROJ_DIRSH, .-\, \Libraries\CMS1S\device
S$PROJ_DIRSA,\, A\, \Libraries\driverstincireg
$PROJ DIRSA\.\\ ALibraries\driversiine B
£t Include Directories x L
Inchas drecioy =

SFROI_DIFHL A\ L bresies\DMS Shcore.
SFROI_DIRSL A\ L b DMS1 S deicn
SEROI_DIRS A\ \Lbrasiestabbeersnciveg
SERO DIRSL A AL brasiestabboestn:

Fachony Seings
LMot Conplsion
s s Pl

MIsRA-C1958 encadings Extra Options
lingusge | Lsnquage2  Code  Optimizstors  Ouput
i Preprocessor  Disgrostrs  MISRA-C2004
Llignere standard include directorier
“Radition nckuds Execorer: (ore per el

SPROJ DIRS\.A,\.\ \ibraries\CMSIS\care ~

$PROI_DIRSLA N
SPROIDIR

SPROI_DIRS),
$PROIDIRSLL

ibraces\CMSIS\device.
ibrariec\driverslincireg
\-librariestdriverstine

\ udites

Frerdude

Defined gymbols: (ane per fne)

[I#reprocessor cutput ta file

(c)

©2024 Jie® R (R 7
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4.

X B TE SR T TEIEARAD H [ #define xooc X P22 58 S, A&l 2-5 Fsnl AT E

T4 # Preprocessor - FiiE X

B 2-5: T4 Preprocessor — FiE X

Options for node "Project”

X
Cotegany: Factary Settings
General Options [ Mulifile Compilation

Static Analysis Discard Uruised Publics

Runtime Checking
MISRA-C:1998 Encodings Extra Options
Assember L 1L 2 Cod Optimizat Output
et Converter anguage anguage ode ptimizations utpu
Custom Build List Preprocessor Diagnostics MISRA-C:2004
Build Actions

nker [Jignore standard include directorie:

Debugger

Smulator Additional include directories: (one per line)

o $PROJ_DIRS.. "

o8 Sever SPROJ_DIRS\. A\ \\Libraries\CMSIS\core

et/ TTAGIt SPROJ_DIRS\, A\ \\Libraries\CMSIS\device

inkf Trace SPROJ_DIRS\\ A\ ALibraries\drivers\incireg

T stelars SPROJ_DIRS\,\\\\Libraries\drivers\inc v

Nu-Link A

PE mitro Preinclude

STLING ‘

Third-Party Driver

TLMSPFET Defined symbols: (ane per line)
IS UART ON| [ Preprocessor output to file

Preserve comments
Generate #line directives

Cancel

5.t Hex SCAFAEESRHAC B AT

SPIN rpor
A

FEGn B SERE Y 2 Ja n] DUE I S Y Hex SCAFRETREP e, LA 2-6 P 5¢ e B BT

A% Hex SCIF o BT i8I BRI B OCIMF A BERRAE PN P AE S B CE XN E . WA
R/NRIHERR R /N3 B A5 I

& 2-6: %yH) Hex U FIEEE D B 044

Options for node *Project”

Options for node “Project”

Cancel

(a)

Category:
Factory Seftings Category: Factory Settings
General Options General Options
Static Analysis Static Analysis
Runtime Checking Runtime Chedking
Cfc++Compiler Output Clc++ Compier #define  Diagnostics  Checksum  Encodings  Extra Options
pssembler Assembler L‘b : Optimizations | Advanced | G ®
. onfig |library Input  Optimizations Advanced Output List

Output Converter T p——r———— Output Converter

‘Custom Build Custom Buid Linker configuration file

Buid Actons ; Buid Actons

Linker utoul format Qverride default

Debugger Intel Extended hex X Debuager $PROJ_DIRS\Projecticf

Simlator Smuiator - )

o Output fle caot

SIS Dap SIS DAP Edit

DB Server Override default 0B Server

Liet/ITAGjet Tet/ITAGjet

Jink/)-Trace [Pmmm I Teinkf3Trace Configuration file symbol definitions: (one per line)

TI Stellaris I Stellaris

Nudink Nu-tink

PEmico PEmizo

STLINK STAIK
Third-Party Driver Third Party Driver
TIMSPFET TIMSPFET
THOS s

(b)

Cancel

6. P NHEIFATA
AR SERFRE B B N B0 R, A SCIESE J-Link OV T EO T A, Bl & &l 2-7 B,
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& 2-7: RETHARLE

General Options
Static Analysis
Runtime Chedking
C/c+-+ Compier
Assembler
Output Converter
Custom Buid
Buid Actions
Linker
g

Liet/ITAGIet
Iink/)Trace
T Stelaris
NuLink

PE micro

Factary Setings:

Download Images Extra Options Multicore Plugins

Driver

J-LinkfJ-Trace

Setup macros

[use macro file(s)

Options for node “Dema” x Options for node “Project” x
Calegern Faciony Somrg Calegory Factoly Satings
Genersi Optians Genersl Optons
Stanc anaiyss st anaivis
Runtime Cheding Rumtime Checking
/et Compler Setup Download Images Extra Options Multicore Plugins C/CH+ Compier Sewp | Connection  Breakpoints
Agzmler saserbler
Guiput Convester Cndprd Corveter Reset
Cusomodd Driver HRunto Custom Buld e
B8 cters J-Link/)-Trace main ks e

L | Uinker
= Setup macros ‘15:1“:' TTRG/SWE speed. Tlock setup
ot [use macro filefs) Auto .
000 €PU clock MHz
 Foxed 1000 KMz SWOdkdk  CAuto
i Selars 2000 kHz
FEmD Device deseription file el
ST . ETMETE
Tt Party Drver [JOverride default T
T FET Prefer £T8
s TImeFET
s
Cancel
= o
Opticns for node “Demo” X Opticns for node “Dema” x
Calegony Facton Setings (Comoer Facloey Setings
Geners Optons Genera Optians
Statc ansiyss Statc Anysis
Runtime Checking Runtime Checking
I+ Campler CIC++ Compler Setup Connection | Breskpoints
tier tler
m‘;;:‘:ﬂ“" m:‘“;":"" Default breakpaint type
Cust Cust
s Buld Actons @ uto [ Restare software breakpoints &
ke r,,umh call_msin
cec.ddd O Software
Interface JTAG zcan chain Cotch exceptions
QITAG o R et ClcoRereseT  []BUSERR
) SWD . CIMMERR CJINTERR
i \ Sean chai ce E " CINOCPERR  [JHARDERR
Oatas Sram Dats CICHKERR [CIsFERR
Third Party Drves \ Thnd Party Dmver Clstarern
THHEF£ET [Log communication TIMEPFET
oS oS
oK Cancel Cancel
Options for node "Project” X
Options for node "Project” X
Category

Category:

General Options
Static Analysis
Runtime Chedking
C/C++ Compier
Assembler
Output Converter
Custom Buld
Buid Actions

Factory Settings

Download Images Extra Options Multicore Plugins

Driver

Linker

J-Link/)-Trace

Setup macros

Uice macro file(s)

‘SDROLDIRS\ A\ \AIDE_Support\EWARM)\DebugCrl.mac
Tjet/TTAGjet

STLINK
Third-Party Driver
TIMSPFET
TIXDS

Device description file

Override default

$PROJ_DIRSHA\\.\IDE_Support\EWARM\SPC2188.5vd

Iinkf)-Trace

T Stelaris ‘ ‘
Nu-Link

PE micro

STHLINK
Thirc-Party Driver

Device description file

Override default

T1 Msp-FET
TIXDS

‘$DROJ7DIR$\ A\ NIDE_Support\EWARM\SPC2168.5vd

Cancel

(e)

Cancel

(f)
HE: spc2188 RA BT R, H
MARFIS A MEBERE

1E flash 1/f BB A7 28 75 B4 IR W3R 2-1 o i AT+, B 2-7 1 (o) EIEEE AL core
KA, £ RAM {/j EI5F Core. Normal. Core and peripherals E A4 TG - &G & £F.

©2024 Jie® R (R IR

11 of 32



SPIN rroL
RC-032-2408007 IAR IDE f# F#5Fd C/0 I

R 2-1: flash FEE MR REE

Tuya ARG

SPC1168 741, SPC2168 %1, SPC1169 &7, Core. Normal. Core and peripherals
SPC1125 R4

SPC2188 4| Core

FEAEF J-Link 4T FE0ARAIE T 2 07, &7 2 1% & Debugger Download £, & 2-8 fy
NI TN board SCA% o

FEE:  fEJTUL Debug Z BT, FENY IDE_Support\EWARMN\flashloader H & FHIE &
113 1AR B F 2235 H 5% N 1Y arm\config\flashloader\SPINTROL H=x F, &M<k

4
H o

K 2-8: ¥ & Debugger Download

Options for node *Project” X

Category: Factory Setings

General Options
Static Analysis
Runtime Checking

Cfc++Compiler Setup Images Extra Options Multicore  Plugins
-
ot Converter

[£] || = | SPINTROL

« v « IAR Systems » Embedded Workbench 8.2 » arm > config > flashloader » SPINTROL v 0 & SPINTROL|

capt

CMSIS DAP H(unﬁg\ﬂash\madEr\SPINTROL\F\ashSPCZISBhmard 5 s -
DB Server . = £ *
Liet/TTAGHt X o REEE ——

Tkl Trace Edit.. meE [7] Flashgpc2188 board BOARD 3742

T Stelaris . [7] FlashsPC2188.flash FLASH S2#

Huink Perform mass erase before flashing - [7] Flashspca188.out ouT 34

PE micro E ==

STAINK P

Third-Party Driver = 8r

1 Msp-FET

XS

ol

(a) (b)
[1] K T A SPC2188 1) A
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3 J-LINK T3,

3.1  JLINK 5 HistReEEs:

J-LINK &R 28 45 2 fhe 0, & 3-1 flios. HEFE A swD 210, K54 51 i s
HREAZ W, ZEE W& 3-1 s

& 3-1: J-LINK 2O

VCC 1| O O 2 VCC (optional) vec 1| [7] [ |2 VCC (optional)
TRST 3| 0D O | 4 GND nu 3| [0 DOs ono
T™OI 5| 0 O | 6 GND NU 5| M [J|e GND
™S 7| 0D O |8 GND swoio 7| [] [)|¢ owo
TCLK 9/ O O | 10 GND swcLk 9| (] [ |10 GhD
RTCK 11] O O | 12 GND N 11, [T [ |12 GND
T00 13| O O | 14 GND Swo 13| [] [ |14 GND
RESET 15| O O | 16 GND RESET 15| ] (O |16 coNO
NIC 17| O O | 18 GND ne 17| ] [ |18 GND
NIC 19| O O | 20 GND Nic 19| ] [ (20 GND
JTAG SWD
£3-1: SWEOFSEX
Signal Connects to...
SWDIO Data I/0 pin
SWCLK Clock pin
VCC Positive Supply Voltage, the pin is optional.
GND Digital ground
RESET RSTIN pin, the pin is optional.
SWO Serial data output, the pin is optional.

FEAS RS B HEAT BT R R i v, TR B WA A J-LINK EAT R e B Rl & o x
L) SWD B IR 3-2 s

*£3-2: B 5 Sswp B

SHRES SWD 3|
SWDIO SWCLK
SPC1169 %4 GPIO17 GPIO18
SPC1168 A4 GPIO38 GPIO39
SPC2168 %41 (X CPU #%) GPI1049 GPI048
SPC2168 %41 (X CAU #%) GPIO51 GPI1050

©2024 JERHETFRE (L) FIRAA 13 of 32
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SPIN rpor
A

BHES SWD 5|
SWDIO SWCLK
SPC2188_CPU0O/SPC2188 CPU1 (L% SWD #& GPIO80 GPI081
) Bi# SPC2188 CPUO  (XA% SWD )
SPC2188_CPU1 (X% SWD #z) GPIO78 GPI079
SPC1185 GPIO80 GPIO81
SPC1125 &4 GPI038 GPI039

R J-LINK RS, 38 TRSTN L 20H7 =, boot 5| HH 15 S % TRM 535 St &

B

J-LINK &R, J-LINK ) GND 2 Z3% _F A% [¥) GND;
J-LINK I #e28 um HE T 75 2 5005 1 g 11— 3

AR T A48, ¥ J-LINK 45 spintrol & 7 IERfERE G, #% B K 2-7. & 2-8 i% & Debug

HIAHDCILETI,  HUAT BT J-LINK W% I AP 1.

B T HEEE FEl GHAT FEA ) 8Bl (T EEATH) A Debug IRAS, MnE 2
BT RS H BN 3-2 #HE, ST “OK” TR IR AR 3-3 Fow, &R

BEAT 1 FLIR B2

& 3-2: RiERH

Bl J-Link V6.14b Device Selection

"0" The zelected device "INSFPECIFIED" iz unknown to thiz verzion of the J-Link zoftware.
= Please make sure that at least the core J-Link shall connect tao, is selected.

Proper device selechon is required to uze the J-Link internal flash loaders

for flash download or unlimited fash breakpoints.

Far zome devices which require a special handling, selechon of the correct device iz impartant.

& 3-3: B RILER

J-Link V6.14b - Target device settings

Filker

a Lrer
In: ified
In; ied
Un; ied
Unspecified Cortex-b 7 Cortex-b 7
Unspecified Cortex-M23 Cortex23
Unspecified Cortex-M33 Cortenti3d
Unspecified Cortex-R4 Cortex-Rd
Unspecified Cortex-R5 Cortex-RS5
Unspecified PIC32M: MIPS
Unspecified FIC32M2 MIPS Microspliv
Unspecified PIC32WE MIPS M14K
Unspecified R RX
Abov ACIMET28L Cortesdd2
Abov ACI3ME128 Cortext3

;
1
1
1
1
1
1
1
1
1
1
1
1
1

128KE 12KB
128 KB 12KE v

Select a device for J-Link.

Selecting a device i not required f
dowrload modification of fash mema
Breakpoints)
I ca

w2 of doubt, select the first entry in the list: "Unspecified Device.

o most devices. but allows more efficient operation of J-Link as well as flash
y during a debug session as wel as unlimited breakpaints in flash memory [Flash

—_—— —
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MR IR PR IR, TSR 2 NN 3-4 iR o« BRI HAT B main BB HALJE 15 1L,
FRFH D BRI, AR BRI A I R A B TP IR E O, IR B
TICgAS B AN CPU a7 as i o LA A D rh, SR e R g AR xR F AR
M g AR phAh, SR BB T 25 Debug MRS HLIL T

EE: EREFEEA Debug REJGE, WREGMUARY, nfCLEd RRE] B N ERET
i Debug 3.

& 3-4: J53h Debug J5HISH

(=] - IAR Embedded Workbend 5
il i Window  Help
i L O B e > ' ne=[GcOJn3r O a-Jmw &7
B
B o oo jomcry ~
@ Disassenmbly
RO 0200000000 FLASH_SetTimi
R1 0£10000CAC 0x100008c4: 0xdd12 LDR.N RS, [PC, #0x48] ; Dxbebc200 (200000000) . R
R2 0210000085 0x10000ac6: 0x0028 MOV RO, RS LR EO
R3 0%10000085 0x10000ac8: 0xf76f Oxfele BL FLASH SetTiming : Dx100006e8
R4 000000001 FLASH WL :
RS 0220003584 0:x10000=cc; 022000 MOVE RO, #0
RE 0200000000
R7 0200000000 =
RB 0200000000 fo
RrY 0203F4BFFF ~
R10 0£00001E8C
R1L 0200000000
R12 020003504
+ APSR 0260000000
& TPSR 0200000000
# EPSR 0201000000
pC 0z10000ABC
sp 0220000480
LR 0=10000CE7
# PRIMASK 0200000000 EiPrOEs
+ BASEPRT 0200000000 RFIRASED
% BASEPRI_MAX 0500000000
+ FAULTMASK 0200000000
# CONTROL 000000004
CYCLECOUNTER 111377
CCTIMERL 111377
CCTIMERZ 111377
CCSTEP 111377
apes ~l
CPU%{?E‘ED Location Data ariable Wal Typ Fi
2 Elwor
Frint the active docume nt s B S ==

3.2 HIPEW

HL THA EOEGET )G, P HEN Debug IRAS. BT HLh T REF BT a3
N REERE F10 ] LLEOBPATREF? o AL 5D R, TP GRS B 11 2 320 A Ak F) 2 €0 1557
Jow FoR AL E AN — IR EPATRIIE A PRI, T RLE I A St Sk P ] WA
PATH 1 WR2KRTER]

AR, BAIA B e PLd I AT BB B, BT D . X ERATT AT LR
RN ENZALE, K5 i TR BRIz, Rt L RIAT 2 AR AL . Beh, 34T
T DU e W 5 SRS iR T e
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33 WEIRFAS

FERGAE IR, HBATHEEF ) M Register MEN, wlIEIE WA 3-5 P Jrik
BT EE

& 3-5: BEOHIMETHS

B Project - IAR Embedded Workbench IDE - Arm 8324
[

Projet Debug Dmsssemby Lunk Tools Window Melp

DM e 'k 18008
Begiers 2 (€] Snc [ Registers 1 vax
[or e SRR Goo | e v
Curent| S5 *[[ Disassembiy
20 caun ’ 02100000b8: Dx477C |UART AL | Value Access
R1 |3 seogons 0x10000zba: x000C & UARTDLL 0200000000 ReadWite
R2 @ csae = UARTRBR 0x00000000  ReadOnly
e | . UARTTHR VAR WiiteOnly
Rs | Urewstcn | Dx10000sbc: OxbS3t @ UARTDLH 0200000000  Readwrite
Re | osavmn “ UARTIER 0200000000 Readwiite
7 maine % UARTECR AT WiiteCnly
23 UARTIIR 0x00000000  ReadOnly
, 22 UARTLCR 0x00000000  Readwrite
N T — # UARTMCR 0x00000000  Readwiite
| UARTLSR 0200000000 ReadOnly
UARTISR 0200000000  Readwrite
IF Regatend UARTFOR 0200000000 ReadOnly
Ll b L | 5 UARTABR 000000000 Readwrite
et J 29 .. FLASH:E # UARTACR 0x00000000  ReadOrly
# PRIMA (5] Code Coverage 30 -FLASH_¥
« BASEE [B) images
@ BASEEF ‘Cm:x 31)--
SFAULT ot exception viewsr 32| .- /* Cloc

(a) (b)

Torant G Regtert

Sae 0 e 0200
TRITONEUS — Resony UARTRBR 0200000000
nasconEan o VAL 0200000000
Bz30NEa0a o - UARTTHR WA
BRO00NG0 vy
UR000N0000  Fieadatie 1l i sl
ux00000000  FiesdOny = UARTDLH 200000000
nzo00mo00n  Readeims VAL uzo0
00000000 W UARTIER 0z00000000

HIP
 UARTLCR
* UARTMCR
* UARTLSR
& UARTISR
& UARTFOR
# UARTABR
 UARTACR 0200000000

Regeters 1

(c) (d)
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3.4 Memory & O

1E Debug 27 L FE R, FRATIE T LLUE Memory & ML B AT — 174l SR oc i ik
PTATLLE A1) UART RO, @t i BiR S5 F Ml LA#3 3] UARTDLH #5743 1 UARTIER
AT AR ALy 0x40004004 . 55, TTF—4> Memory MELE I (Memoryl) , W1 3-6 s,

& 3-6: Memory L& H

@ Freject 145 Embedded Warkbench ICE - Arm B.324 - 8 x

B SO SR
= - Eegnben —ax
+)| maim) 11| e -
v|[ 12| - * THEIR. PRODUCTS, - WHI “lIroarT s
+|| 13| - *.LIABLE- FOR- THE. USE- iRETS e —
Rl [ —" 14 | - *. CORRECTNESS: OF - THIS - SOFTWARE - AND- RESERVES - THE - RIGHT - TO- MODIFY- THE - SOFTWARE « UARTRER 0200000000
R2 | cmsen 15 | . *. WITHOUT. NOTIFICATION. + UARTTHE fraxeeeen
R1 16 -+ & UARTDLH 1200000000
1 eﬂulm 3 LT L o h o b R AR AR + UARTTER 0x00000000
Rs | vt s o UARTFCR WA
RE S G 19 apcll68.h" + UARTIIR 1200000000
R7 = 20 ude - <atdio.h> + UARTLCR 0200000000
R Lot 21 * UARTMCR 0200000000
RS | @ s S + UARTLSR 1200000000
RiD # UARTISR 1200000000
L0 I —— # UARTFOR 1300000000
wz o I sencnr2 3 4 UARTABR 1200000000
4 PSR N agier 4 UARTACR 1200000000
= TIPSR | mgr.ccntor e regtess s gt
b . & 2 o

+FLASH_WALLOW()
FLASH_SetTiming (200000000} ;
FLASH_WDIS

P o s

<o f* Clock-init
+CLOCK_InitWithRCO (CLOCK_HCLK_200MHZ) s

# FAULT ot ancepton riemer
 CONTROL UEUIUIIIS

35| .. /% Delay-init-
36 ay_Init():
CCTIMERZ 137 317
cosTER 111377 38| -
38| --/* UART- init-*/
40 | - -GPI0_SetPinChannel (GPIO_3d, -GPTO34_UART TXD]
o ~ # [ temant Tax
Messages | s [ -] evay EEE
Projact out Tx40003fad 00 00 00 00 §1 85 ez 13 ... .0... &
o 0240003670 00 00 00 00 00 00 00 00
orvering 0x40003£F8 00 00 00 00 00 00 00 00
1240004000 09 00 09 00 MO0 09 00
Total rember of e 1240004009 00 00 00 00 00 00 00 00
1240004010 00 00 09 00 00 00 00 00
Totalrember of vamngs: 0 v | 9240004019 90 00 00 00 00 00 00 00
< » [l » | sx40004020 5 00 99 03 6o 00 8o oo « »
= g = 1240004028 00 00 00 00 00 00 00 00
Reauters 2 (v LLIE T 124000403 00 00 00 00 00 00 00 g0 2
ot eman s 1 o & WAoo soAone oA
@ Frcjec - AR Embedded Wrkbench IDE - am 8324 - 8 x
Fit Gm wew Poen Oemug Obsuenoy Mnk o Wi Hew
DO XD 40 SECB NP B8 =Bo0N03I il 00 Nimuis]
Feanten 2 - [Fer -
e ] |
Cument CFU Re. Valua e P [varr walua Aocass
1x0000000F */#-Set- Flash- timing-*/ + UARTDLL DXDODODO0D  Readwiits
R1 oxoo0o000: | 28 FLASH_WALLOW(); = UARTRER 500000000 ReadCriy
B2 000000100 29| ..FLASE SetTiming (2000 5 UARTTHR W \riteOn
R3 oxooongner || 30 | - -FLASH_WDIS ()  UARTDLH DX0000D040  Readwitts
4 oxeo0osasc || 31 .. Lo UARTIER Lx00000040_ Readwite
=5 uxaEERc200 | 32 | .. /*.Clock.dnit-*/ ~UARTFCR R WTS
=6 0x00000000 || 33 | ..CLOCK InitWithRCO(CLOCK HCLK 200MHZ) : % UARTIIR Dx0000D0DL  ReadOrly
% 0z00000000 || 34 - R + UARTLER Cx0000R003  Readwiits
7o 35 | s+ Delay. dnit- 7 + UARTHER EXODDDNDND  Readwite
) 36 | - helay Tit)r 4 UARTLSR DxODDDDDED  ReadCry
R0 oxonontesc | o Y + UARTISR DXDODOD00D  Fleadwiit
R11 0x00000000 B * UARTFOR ©xD0DODODD ReadCry
rIZ oxan0neaza || 38| - )  UARTABR x000D0DD  Rsadiwie
« APSR oxooouonea || 39| - /*-UART-init-*/ # UARTACR DxO0D0DODD FleadCryy
« PSR ozononoaga | 40 | - -GPIO_SetPinChannel(GPIO_34, 34_UART_TXD) ;
« EPER oro1000000 || 41 | - -GPTO_SetPinChannel (GPTO_35, -GPIO36_UART_RXD) ¢
e 0z 10000A 42 | .
e 011000450 @ 43 - - DERE A OART,
3 0x1000005 || 44
 PRINASK, oxon0nonnn || ye
% BASEPRI 0200000000 | 42
« BASERRI_MAX  0z00000000 - -
& FAULTMASE oronononon ||* 47 | - - PEIREE(FOuSENETSamples i Rn
+ CONTROL oeongoonas || 48
49 while(l)
500 - {
S1f .-}
§2L)
53
54
Bid v 3 % Wienar s cax
Wessages | son [[Jommam Harery Y EHE
Froject out Ted0003T=3 00 00 00 00 51 =5 cc Ia G -
Cerwsrting 0x40003F£0 00 00 00 00 0O DD 0D OO
400020000000 0000
Total nurber of erors 0 ; m T
Total nurrber of wairings. 0 | oajsojonioatan
« >« > || Dx40004020 00 00 00 00 00 0O 00 DO < >
g 0x40004028 00 00 00 00 0O DO 0D B0
Neaites2 B wertipace ‘[ [maging

r4N4NaN A A0 A0 00 00 A0 nn nn - P rer——

(b)
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4 J-LINK %

# ] J-LINK BE4T N %K Flash 2 1 75 B4 /8 R J-LINK X Flash #E4T48 5%, 1K 4-1 prows.

& 4-1: Flash #i&

Eile Edit View || Project ||)-Llink Tools Window Help

no@@| A 24 Q0 8= BN
Norkspace Add Group...
Debug Import File List...
Add Project Connedtion...
Files Edit Confi it
= it Configurations...
=) JProject - O
 CMSIS Remove
B Periph_O
e Euser Create New Project...
| Elisrc Add Existing Project...
| El main.c
o Utilities Options... Al-FT
B Output
Version Control System b fOF
O Make FT
FESs
B compile Ctrl+F7 [
b
Rebuild All
Clean
Batch build... F8

"spc2l&3.h"

C-STAT Static Analysis

<stdic.h>
Stop Build Ctrl=Break
° Download and Debug ctrl=D [veold)
> getuasitheutbesnicading | TnitiithRCO(2400000007)
Attach to Running Target _Init();
Make & Restart Debugger Ctri=R
) o I etChannel (PIN_GPIOE2, PIN_GPIOGZ_URF
Restart Debugger CULZSNTECR fetChanne] (PTN GPTDG3. PN GPTDE3 UAF
Download Download active application
D load file...
SFR Setup . LT hilE
—
| Ersse memory
B CMSIS-Pack Manager 0
Open Device Description File »

Save List of Registers...
T

FEHEER Flash Z 5 AT LK Flash BEAT544E, NECHEX SCHA AT, — R ein &
4-1 flt7~ “Download active application” F#4HT LAEH) HEX LM, AH—FM2iE# “Download
file..” $8 & FA~ HEX X7 F 3o

ERE: EIFRTFEZAT, 720K IDE_Support\EWARM\flashloader H 3% K K& A4 & il
F] IAR #2235 H 5% T 1) arm\config\flashloader\SPINTROL H 3% T & 2-8 (b)
Fras, S0l
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5 IAR FFHEANH

51  FHOFME

X AAE T AR A FE A T &NEH, W& 5-1 s,
- Menu Bar SEHAE: 2% HAZ IAR FEUACE 21— A H, B S IAR T/ LN
- Tool Bar T HA=: %% 220 WL E Pt

- Workspace Window TAEZF A& H: — N TAETHEATUASZATE, ZEHEEERT
PEZ3 (8] R T AT H 125

- Edit Window #i#8 7% [H]:  AURS S [X 35
- Message Window {5 5% I1: Z& DOHERIFELE. HAGEE. AREESFEEHE N

- Status Bar IRZSHE: W DU SFHRES . oty LS E R

B s51. EEORE

© Project - IAR Embedded Workbench IDE - Arm 8.32.4 - m] X
Menu bar M| File Edit View Project J-link Tools Window Help
w P 5 o = = = w
Toolbar <—f D0 R@ = XKE/DC <Q>%$=E<U>N0 B@=0" &
Torkapace v 0 mainc X
Debug v
=V
Files L B 2 = {‘_
B @ Demo - Debug - 3
i CMSIS 4
i Periph_Driver 5
. 2 EUser &
Workspace Window <=t Risr.c 7
| i, C 8
i Utilities N
 Output i
11
12
13
14
15 | -+ FITH
. 16 | -4
Editor Window <€ B L
18
15 #include-"spcllés.h”
20 #include-<stdic.h>
21
22
23
21
25 int-main(void)
261 1
Demo < > v
[Bana ¥ 3 x

) Messages 2
Message Window <=t  Building canfiguration: Dema - Debug
Updating build tree

aesc )

< >

Build | Debug Log

Ready Errors 0, Warnings 2 Ln1, Col 1

52  TLTHf

IAR P [ Tool Bar L EFE—ILHPA: Main 3 T EA2H Debug IR T EAF: . 9wt
BRIV IRE T HER Main TR, NN G4 4 ER Debug T HAZ,

T AR DR SR $T . Window --> Tool Bar, #1F 5-2 Ffizx.
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K 5-2. TE=

O Project - IAR Embedded Workbench IDE - Arm 8.32.4
File Edit View Project J-link Tm]\ir Window | Help

TJ AR E N ij i) a Close Document Ctrl+F4 , > B D . '
Waorkspace » 1 x |87 Close Window
Diebug ~ | | [ spiit
) A T
Files F Move Tab ta New Vertical Editor Window
E @ Demo - Debug + Move Tab to Mew Harizontal Editor Window
B CMSIE Move Tab to the Next Window
B Periph_Driver
I_. — Ph_ Move Tab to the Previous Window
2 i User
| ist.c Close All Tabs Except Active
| main.c Close All Tabs to the Right of Active pited. Corporation.
= iilties Close All Editor Tabs
B Qutput
T b [ e
Status Bar CMsls-Pack
- RESERVES. THE- R
1 main.c

Windows...

ikl 5-3 i, fEgidE GBI RS T, RAETEE, ZXATARKNEIZEREIR

AN B EE4 . HP “Download and Debug” F “Debug without Downloading” iX /™%
FH A X 0 75 R

Download and Debug: /& F LS. J5 #LHE A7 .

Debug without Downloading: R IAIAA T#, BEanif 2 mr F&ad VAR, HFEEHAHZ
FRARIAT, A3 )2 H IS R

ST A 26T PRI BRAE B8 R S 2 WA 22 59, 76 VBRI BAFEE VR 0 P i 0k
K.

A 5-3: ETEAEES

Previous / Next

Bookmark
New Docume r‘l’(l

\ |Save |Pr|nt| |C‘3FW||UHC|D| |QLllck Search text box”Fl_ndl Replace T 1 Compile | | Toggle Breakpoint
R WU T WL S 11||i\n

d/ﬂﬁﬁl Jl?D o C

/q_-.“l': ?)B

., Q Il ;- . = 9
|Open | |Save Alll | Cut ||Paste| |Re‘d(o | M / * T ‘ ‘ 1 Bz\tfj\:agllo\’;gi:wt
Find Next Navigate -

Forward / Backward Download

d Deb
Tpggle Bookmark ane e

2. AT AR

PR R AR AE AT RE P PRI 4 R0 — ML, RIS, R 2
R o

Wk 5-4 Frox, PLF A& AR = A i e pR i 4240 -
Reset & i/
Break % 1-ia 4T
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S—

Step Over F1TIZ{T F10

Step Into Bk ANiE4T F11

Step Out Bk iiizfT F11

Next Statement 1217 2|~ —iff)

Run to Cursor 1Z4T 2DEHRAT

Go AHIZAT F5

Stop Debugging 15 1L/, Ctrl + Shift + D

& 5-4: FRALTEE
& cO- 0 -

11
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6 IAR ICF XX 5N H

6.1 & X symbol 154
M-
define [ exported ] symbol name = expr;
ZHL
exported: 1% symbol, X AT HATE G AT H
name: 75 %
expr: 518
ZNUE
define symbol __ ICFEDIT region_ROM1_start = 0x10000000;
TEH .
i BT 5 HIE

6.2 E X memory {§4
%
define memory [ name ] with size = size_expr;
ZH:
Name: memory 4 FK
size_expr: HuhkAs [A] ) K/
ZNE
define memory mem with size = 4G;
TEH
5E AN AT G hik B A7 fidg s bk = ]

6.3 E X region 54
&%

define region name = region-expr;
SR

Name: region %k

region-expr: memory_name:[from exprto expr], FJ LA SGE BV, 0] PLE 4R Rk
F1 region K/,

ZNUE
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define region ROM1_region

region_ROM1_end__];

define region RAM2_region

region_RAM2_end__];
YEH:

mem:[from __ ICFEDIT region ROM1 start_ to __ ICFEDIT_

mem:[from __ICFEDIT_region_RAM2_start__ to __ ICFEDIT_

ML (region) . —AMKIKATH— AR E SRR, A5 Py
AL, {1 UASEI Z IR 2 R

6.4 block 54
v

define block name[ with param, param...]

ZH
Name: block HJ44FR

Param:

size =expr (HLHIA/IN)

maximum size = expr (B AK/NE EFRD
alignment = expr (H/NFFFTEHD
fixed order (3ZH&[H 2 i JF B & sections)

NGE
define block CSTACK
YEH:

with alignment = 8, size = __ICFEDIT_size_cstack__ {};

E X — AR (block) 3 BT PLEATEL, ik, HE;

6.5 € Y initialize 54

2

initialize { by copy | manually } { section-selectors }

ZH:

by copy: TEFET A st 1AR BAE#E T EH 3h#E DL,
Manually: TEFREF )5 300 IAR B A AT B 8h# 1,

ZNE

initialize by copy { readwrite, };

TEH

WIUEAL section F4F8 5E section M ROM # D1 %] RAM

©2024 R TR (R BIRAH 23 of 32
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6.6 %€ X Do not initialize 154
%
do not initialize { section-selectors }
ZH
section-selectors: section iEFE2s [ section-attribute ][ section sectionname ] [object filename]
ZNE
do not initialize {section .noinit };
TR
W EFE 8 s A 75 WU AL 1Y sections. — T no_init FIIZEEE C.noinit)

6.7 E X place at 1§4
Fi2::
place at { address [ memory: ] expr | start of region_expr | end of region_expr }

{

section-selectors

}
ZH:

address [ memory: ] expr: $7 & WAFHIHRF @bk . memory Hilb M Ai7E T define memory
F8 20 LRI AR AT H .

start of region_expr: region K245k .

end of region_expr: region 45 Hudik.

section-selectors: section i£$¥#% [section-attribute ][ section sectionname ] [object filename]
ENUE

place at address mem:__ICFEDIT _intvec_start__ { readonly section .intvec };
((EF

f8— R %] sections F blocks B E 1E AN HARFIHuE, B03E —> region IR EE 25 R Ab

6.8  EX placein 54
i
place in region-expr { section -selectors }
ZH.
section-selectors: section iEFE2: [ section-attribute ][ section sectionname ] [object filename]

ZNE
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place in ROM1_region { readonly };

TEH

12— £%1| sections F blocks JiU & £E - region 3. sections 1 blocks 3% 4T & i FE i E. .

6.9 MR
Section iR
Jbss TRAEVIERA Y 0 HIERAS T4 R A B
CSTACK RAF C B C++ FEP A FH R HERR
.cstart {RAF start_up L%
.data IRAF S A2 Jm AT a6 40 A8 B B4 W) AR AE 1€ T
.data_init fRAF .data section FHIUG1E 15 & i
difunct TRAFFR IS GEY C+EIE B0 BIFREr, XA AR T H]
main ZHi B & 45 s AT
HEAP TRAF T30 A 7 Bl Aals (1)
.ar.dynexit {RAF atexit table
.intvec PRAT A A0 B [ =
IRQ_STACK PRAFFRIBTE R . IRQ AR5 AR
.noinit RAF_ no_init BRASAI4 R AR &
.rodata TRAE AU
text RAFE AR

mMFEEHIEENRH b SO E ) section W%, "I LALEH IAR 4w iF T H N
ielfdumparm.exe A $4 1T X 4 & F . ielfdumparm.exe 1 % 14 7E % 3% IAR B4 1AR
Systems\Embedded Workbench 8.2\arm\bin H=X T .
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7 IAR ICF SCA8-A5 A 7~ 451
7.1 Xt BN R BUHAT E 2 W)

7.1.1 fFH_ ramfunc REFHITEEM

ffH__ramfunc KB O AN bR 2UE 2 M B ICF XA E readwrite JEPER
Region 07 bl [ 4, F H OGHE A2 ) B B0 B TR FH 8 A 912 DS B A0 1Y) ek B DA oy
H const M4 R

SR EARIL T =, BawiE g 1 3] ICF P57 readwrite [ region;

X T4 R AR B & AF const 4% 5 A8 B 2 4 H E W) 21 ICF S AL readwrite [ regions

YT JREARRM T, 9E static JR#BAr B <4 #E M) 2] ICF X5 block CSTACK [1]
region; static J=)#i7AF BN < 4 E E () 2] ICF U & readwrite [1 regions

& 7-1 Frox, add_function_test3 R £ AX 5 4 H 5E [4) $| Ox1FFF8000~0x1FFFFFFF
RAM2_region Hitil:, 2[4 ICF SCFH RAM2_region &L readwrite J& 14 B[P region. TS

a LI b B2 5 52 7] FI] RAM_region H, [ANIXA region .5 block CSTACK. JF const H.F
static )4 525 & add_test2 ¥ <=4 & & 7] 3 RAM2_region H1, A NiX /) region £ % f readwrite.

& 7-1: ICF XX EEERNE

do not initialize { section .noinit };
place at address mem:_ ICFEDIT intvec_start__ { readonly section .intvec };

place in ROM_region {
readonly,

block CSTACK,
block HEAP,

define region RAM2_region = mem:[from @x1FFF80ee to @x1FFFFFFF];
place in RAMZ_region {
readwrite,|

e
R
R2 = R
R3 Dxl 01 R
R4 0x1000°1140 R
RS Dxlbeb’c200  Re
Rt

Rt

R

R

[

Qelfff S06c. :4203 IIE B E2_27add funct
Ox1£f§'806e. Dx6010 STR R, [E2]
TellTT 8070 DxBlET TH R [R2. 30xd]
Ox1££8°8072: Dx6B10 RO, [E2]

RE 0200000000

0200000000

] Rl. [R2. #0x4]
ADDS RO. RL. RO
IR

RY o 10ed
R1D DEO0001E44
R nwnnancanan

TR A%V E ) A e e A 55 R B0 A m e R Y e

7.1.2  f¥H section BT EEN

Xof FEAN BRI B AT 52 ) 3] ICF SCAEH place in $84 48 %€ ) ”section .add_test2_func_section”
() Region £ 75 [ i bk Y [l P, 76 255 [m) 1R BRS04 o o] DA R G Ay bk 305 6L ) e 4

XoF BRESCACRS T 75  F % B 5 W) 2] ICF SO AL 7 add_test2_func_sectio” FRIAAF Y region.

XA AR R 5 5 JE const 4% JR A8 fEoks 2 B W) 2] ICF SCAFEH B readwrite [ region;
const 4 Jm A4S & 2 4k B 5 7] 2] ICF SCAF & readonly Y region;
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YT REARE M, 9E static JR#BAR BN <4 # € M 2 ICF X5 block CSTACK 1]
region; static Ja)E AR oK x4 52 17) B ICF SCAF R readwrite 1 region;

Wk 7-2 FiizR, add_function_test2 pRE#Y € 7] 3] 0x1FFF8000~0x1FFFFFFF RAM2_region
Huhk, ZRCA ICF X RAM2_region /&1 & ”add_test2_func_sectio” ] region. % a LUK b
B2 5 5E W) F1 RAM_region H, K HIX AN region B8 block CSTACK. 3F const H.3F static [t
4 JR A & add_test2 ¥ 24 H 52 7] 3] RAM2_region H, [KHIXA™ region £ &4 readwrite.

& 7-2: ICF X EEEMAR

GETINE SYmpoL _ ILFEULI_INTVEC_STArt__ = UXiououeou;
/*-Memory Regions-*/
define symbol _ ICFEDIT region_ROM_start__ = @x10888000;
define symbel _ ICFEDIT region_ROM_end__ Bx1BOTFFFF;
define symbol _ ICFEDIT region_RAM start__ = 0x20000000;
define symbol _ ICFEDIT region RAM end_ = @x2@8@3FFF;
[*-5izes-*/
define symbol _ TCFEDIT size_cstack__ = 8x4@88;
define symbel _ ICFEDIT size_heap__ = @x200;
f**** End of ICF editor section. ##EICF&#H*/
define memory mem with size = 46;
define region ROM_region = mem:[from _ ICFEDIT region_ROM_start__  to _ ICFEDIT region_ROI
define region RAM_region = mem:[from _ ICFEDIT_region_RAM_start__  to _ ICFEDIT_region_RAl
define block CSTACK with alignment = 8, size = _ ICFEDIT size cstack { };
define black HEAP with alignment = 8, size = _ ICFEDIT size heap {3
initialize by copy {
Cceadwrits
| section .add_test2 func_section, I

¥
do not initialize { section .noinit };
place at address mem:_ ICFEDIT_intvec_start__ { readonly section .intvec };

place in ROM_region {
readonly,

}s

place in RAM_region {
readwrite,
black CSTACK,
block HEAP,
b

define region RAM2 region = mem:[from @x1FFFB@@8 to @xLFFFFFFF];
place in RAM2 region {

[ =ection .add_testZ func_section, ]

b
10168t | ub_teste | astarte x | mainc - | Registers 1 - 3 X Dusssemoy .
add_function_test2(int, ing foo| | | Groupe  Current U Regsters Gato: Zone: Memory | [
add_testl.datal = u + dd_comst; Masme Ve Access Disassrbly
add_testl.data2 = a + add_constl; »0 0x0000°0006  Readwit Veneer 1 (6) for printé_func?

n 0x0000°0008  Resdwite Ox1££6°6000: DxfSdf 0x£000 1DRU B, [FC, #Dx0]
add_vestl.dutal - @ + add_static; R2 0x2000°04¢8  Raadwite Dwlf£€°80D4: Dx1000°Obdf  DC32 printf_func?
2dd_testl.dataz - @ & add_staticl; R3 0x0000° 0001 ReadWrite add_function_test2
printF("string = %5\n", s_string); R4 0x2000°00c4  Resdwhite OR1££E°B008: OxbS1D PUSH (R4, 1R}

Printt fur - =S OxObeb'c200  Readwit OxlE£E°000a: OxdcOd LORH e, 77add_functicn

6 0x0000°0000  Readiie Oxif 6500 0x6020 STk RO, (Ri)

Feturn add_testi.datsl + add_test.dstaz + add_test3.datal; »? 0x0000°0000  ResdwWie
»8 0x0000°0000  ResdwWit OxLEfE 6010 Oxt7if OxEffé BL TWeneer 1 (6) for
= 0x1000°10ed  Resdiiit Dx1££€°6014: Dx5820 10k R, [R4]
int add_function test2(int a, int b) @".3dd_test2 func_section” ®1o 0x0000°1(44  Resdwiit Dx1f4€° 6016 Du6881 1ok R1. [RA, #0x1]
t R11 0x0000° 0000 ReadWrite Oxlff£°B018: Ox1808 ADDS RO. R1. RO
,[:% R12 0x0000°0000  Resdwiit Ox1E£E'B01a: Oxball FOF (R4, P}
# APSR 0x0000°0000  Readwiit ?72dd_functicn_test2_0
printf_funca(}; % IPSR 0x0000°0000  FieadWie Ox1E£E B01C: O0x2000° D0cd 23d_test2
+EPSR 0x0100°0000  ResdwWiie OmLEE'B020: On00OD’ DOOD 0
return add_test2.dutal + add_test2.dstaz; PC Ox1FEEEODe  Readwhit Ox1E£E"B024: 0x000D" 000D 0
SP 0%2000° D48 ReadWrit DOxl£££°BOZA: 0x0000° 000D 0
. 1R 0x1000°Dact  Resdwiit Ox1£4€°802e: Dx000D" 0000 0
it add_function_test3(int a, int b) + PRINASK 0x0000° 0000 Readwrit Oxlf££°B030: 0x0000° 0000 0
add_test2.datal = u; + BASEPRI 0x0000°0000  Resdwiit OxLE£E"B034° 0x000D° 000D 0
2dd_cestz dataz - b & BASEPRI_MAX 0x0000°0000  Readwiite Ox1££E°B030: 0x0000° 000D 0
- + FAULTEASK 0x0000° 0000 RaadWrite Oxlfff B03c: 0x0000° 0000 0
return add_test2.datal + add_test2.dataZ; % CONTROL 0x0000° D004 ResdWiie OmiffE G040 DROODD’ DODD 0
} URTER [ 0 0

VER: 7RI E (A AN IE I r B R 55 o B m R 5% e A P ) e B
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7.2 T2 RBOGHATE E R

X2 AR BT H o 7] B ICF XA place in $584 48 %€ " section .add_test1_func_section”
] Region L& MM EVE R, 75 5 52 [v) 1 pR B A m] DL A AR Y B T R 2, e M %2
AN ERBT, HEE [A)E LG 1E FH” #pragma default_function_attributes = @ "section_name"”, E?Eﬁ

45 O ff F “#pragma default_function_attributes =" . W R 7% B & E 0 &L &
H”default_variable_attributes” .

F RS T, R E 171 21 1ICF S ih A 5 " section_name” {1 region.

X T4 R AR B F  AF const 4% 5 A8 B 2 4 H E W) 21 ICF S AL A readwrite [ regions
const 4 JR) AR BRE 25 HE () 2] ICF XL A readonly 1Y region;

T RAARREM S, JF static Ja# A2 B 24 3 € 0] 31 ICF X854 block CSTACK ()
region; static Ja)El AR K S B 52 7] B ICF U5 readwrite ) region;

i B 7-3 B s~ ,  add_function_test2 F1 add_function_test3 R %t 4% E E ) F
Ox1FFF8000~Ox1FFFFFFF RAM2_region Hb fit , J& Al 4 ICF 3C ff RAM2_region J& £l &%
H”add_testl_func_section” 1] region. X% a LL K b ¥4 H %€ 7] 2| RAM_region H, K HiXA™
region % H block CSTACK. JF const H3F static FI14 /578 & add_test2 2 #f # %€ 1] 2
RAM2_region 11, R iX/ region £l A readwrite.

& 7-3: ICF X EEERNE

define symbol _ ICFEDIT_intvec_start__ = @x18088000;
/*-Memory Regions-*/

define symbol _ ICFEDIT region_ROM_start_ = 8x10000860;
define symbol _ ICFEDIT region_ROM_end__ = @x18@7FFFF;
define symbol _ ICFEDIT region RAM start_ = @x20000000;
define symbol _ ICFEDIT region_RAM end__ = @x280@3FFF;

/*®-5izes-*/

define symbol _ ICFEDIT size cstack__ = @x488;
define symbol _ ICFEDIT size heap_ = @x208;
/**** End of ICF editor section. #HBICF#EHT/

define memory mem with size = 4G;

define region ROM_region = mem:[from _ ICFEDIT region_ROM_start__  to _ ICFEDIT_region_ROM_end_ ];
define region RAM_region = mem: [from _ ICFEDIT region RAM start_  te _ ICFEDIT_region_RAM end_ ];
define block CSTACK  with alignment = 8, size = _ ICFEDIT size_cstack__  { };
define block HEAP with alignment = 8, size = _ ICFEDIT size_heap_ 155

initialize by copy {
readwrite

add_testl_func_section|
i

do not initialize { section .noinit };
place at address mem:_ ICFEDIT intvec_start__ { readonly section .intwvec };

place in ROM_region {
readonly,
Y

place in RAM_region {
readwrite,
block CSTACK,
block HEAP,

b

define region RAM2_region = mem:[from @x1FFF388@ to Bx1FFFFFFF];
place in RAMZ region {

| section .add testl func_section, |
b5
®2 0x2000°D4£8
| #pragna default_function_sttributes = @ °.add_testl_func_sectio e fa0000 00m
=5 Ox0bebc200
su add_function_test2(int a, int b) 2 020000° 0000
®7 0x0000°0000  Rea Ox1E£E 70008 06061 B FL. (R4, #0x4]
_ El 0x0000°0000  Re Ox1£66°B010: OxE7EE Dxifte EL Wenser 2 (5) for
add_test2.data2 = b; R 0x1000°106d Ox1€£6°B014: 026620 L0k R, [B]
®10 %0000 1144 Rea OX1EEEBOIG: Dx6E51 1R Fl. [R4. #0x4]
printf_func2(); R11 00000 ° 000D Ox1££6°B018: Dx1608 o) 0. R, RO
R12 0x0000° D000 Qe1f(eRNla pubdll EOF B4 BC
add_test2.datal + add_test2.data2; +APSR 0x0000°0000  Rea add_function_testd
+ IPSR 0x0000° 0000 Ox1E1E°B0lc: Oxdadl 10RM B2, 77DatsTablels .
EPSR 0010 RITTT 000 (xo010 B3 T TR
“ add_function_test3(int a, int b) PC Ox1£€EBOZ0: Dx605T TR Fl. [Rz. #0x41
sp Ox1££6°B022. Dx6B10 1k R0, [R2]
add_test2.datal = a; 1R Ox1£0E°B024 . 0x6851 Lok 1, [R2. #0xd]
add test2. data2 b, + PRINASK 0000 Rea Ox1£FE°B0Z6: 0x1808 A0S 0. RL. RO
+ BASEPRI 00000+ 0000 Ox1££6°8020: 0xd770 BY 1
+ BASEPRT_MAX 0%0000°0000  Fiear Ox1££6'B0Za: 0x0000 HOYS R, RO
8dd_test2.datal + add_test2.dateZ; + FAULTHASK 0x0000°0000  Rea 77DataTablels
CONTROL 0x0000° D004 Ox1£06°802c; 0x2000'00c4  DC3Z add_test2
CYCLECOUNTER 129'271 isadiOnly Ox1£66°6030: 0x0000'0000 D32 0
I #pragna default_function_attributes = CCTTHERL 23'27 ot Ox1£66°B04: Dx0000'000D  DC3Z 0
CCTIHER2 129'211 pints Ox1££6°B03E. 0x0000'0000  DC3Z o

28 of 32 ©2024 JEBHE TR (L) BIRAA



_——
SPIN rroL
— RC-032-2408007 IAR IDE ffi 5" C/0

R i Hi#pragma 7512005 B E A P T IR 55 o BRI R 4% R 80U T IR BR B, AN __ramfunc JGHE
A DA EESE [ AR 55 bR KB T I 55 R 50 P D R

73 NEBEANXHETEER

FEEE FLERICHEA testLo, test2.o, KA (o U HCHR B ARREHEAT A5 0, BRI 7 SE
) place in 14, 3 ELYE 052 [0 30 e LA SRt 155 2

SRS S, B EE M3 ICF U454 "section .text object test1.0”f1”section .text
object test2.0” ] region.

T AR RS, 3F const 4% Ja AR T 2 4 8 5 [ B ICF SCFH AL A readwrite 1] region;
const & A B & W E E M B O ICF X U & A “section .rodata object testl.o”

F1”section .rodata object test2.0” /] region;

YT R AR RN, JF static J& AR BG4 EE A 21 ICF U5 block CSTACK [
region; static J=)#7AF BN < 4 E E ) 2] ICF U & readwrite [1) region;

N 7-4 fior, FERPARES 4 5 52 [H) 31 Ox1FFF8000~0x1FFFFFFF ) RAM Hihl, 2 [KA ICF 3¢
£ RAM2_region 2T &7 section .text object add_test.o #ll section .text object sub_test.o [
region. &5 a DL b K44 5 € 11 3] RAM_region 7, [KNIiX/ region £l & f block CSTACK.
4E const H.3F static Al static f*) 4= /548 & s_data Il add_static1 ¥ 2 4 B 52 [1] £I] RAM2_region H,
K IiX A region fL 75 H readwrite. const 4 s 78 & add_constl x4 # 5E [7] 2] RAM2_region
H, [RAIXAS region 3454 section .rodata object test1.0” .

& 7-4: ICF XHEERMAR

/*-Memory Regions-*/

define symbol _ ICFEDIT_region_ROM_start__ = @x18080000;
define symbol _ ICFEDIT region ROM end = @x1887FFFF;
define symbol _ ICFEDIT region_RAM_start__ = @x20080000;
define symbol _ ICFEDIT region RAM end = @x28083FFF;

/*-Sizes-*/

define symbol _ ICFEDIT size cstack = @x480;
define symbol _ ICFEDIT size_heap_ = @x280;
J#*** End of ICF editor section. ##EICFass*/

define memory mem with size = 4G;
define region ROM_region = mem:[from _ ICFEDIT region ROM start_  to _ ICFEDIT region ROM end_J;
define region RAM_region = mem:[from _ ICFEDIT region_RAM_start__  to _ ICFEDIT_region_RAM end_];

define block CSTACK  with alignment = 8, size = _ ICFEDIT size_cstack__  { };
define block HEAP with alignment = 8, size = _ ICFEDIT_size_heap__ {:
initialize by copy {

readwrite,
[ section .text object add_test.o, |

section .rodata object add_test.o,

section .text object sub_test.o,
section .rodata object sub_test.o,

b

do not initialize { section .noinit };
place at address mem:_ ICFEDIT intvec_start__ { readonly section .intvec };

place in ROM_region  {
readonly,
I

place in RAM_region {
readwrite,
block CSTACK,
block HEAP,
Section .rodata object add test.o,
| section .rodata object sub_test.o, |

b

define region RAM2_region = mem:[from @x1FFF8800 to @x1FFFFFFF];
place in RAM2 region {

Section .text object add test.o,
section .text object sub test.o, |

b
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ST T AT 1 T < T Tegwtere T ~ W X Dsaentl,
add_function_test] fint, inf) o Fine: | Group:| Cument CPURegisters Gatox| | 2one:[memary "
e It e Mame Value Access Disassembly
static int add_statich = 6; RO Dx00D0° D006 Feacite Ox1££§'902e Ox6D22 STR R2. [R4]
[®T  Tx7T00 Oitc ] Reachin Ox1£££°9030: 0x1B1b ADDS
struct add_data_test add_testi; R2 0x0000° 000 Peachiite 01678032 06063 STR
struct add_data_test add_testz; R3 0x0000° 0003 Reaciite SIFTT 5090 Ol oif piiz]
it _data; R 0x2000° 011 ReadWite
int s datad = 0, BS Oxibeb'c200  ReadWiite Ox1EL£18038. 0x1609 ADDS
int 5 datal - 1: I 0x0000°0000  Reacirte Ox1££1'803a. Ox6D21 STR
N R? 0x0000° 0000 Readite Ox1£££'903c: Oxd9le LDR H
char *s_string = "123456750 R 0000070000 Readviite Ox1EF1'803e 0x6E0T DR
. , . . R Ux1000°0¢d5  Rieadwit OxLEFE'S040. 0x1B09 D0
int add_function_test(int a, int b) ®10 0x0000° 1644 Rieaci OxIEFE'8042. 0x6021 TR
3 { int ¢ -6 R11 000000000 Reachiite O=1££f'8044° 0x491d LIDE N
int d = ,; R12 04000 8828 Readiiite Ox1££f'8046 Ox6BO9 LDR
struct add_dats_test add_test3; # APSR 0x0000° 0000 Renchrite Ox1E£1'8048 Ox1B09 ADDS
o - @ IPSR 0x00D00° 0000 Reachit: Ox1£££'804a OxbDSL STR
add_test3.datal = a + b; » EPSR 0x0100° 0000  Renachite Ox1E££'80dc OxdSlc IDR N
PC Dx1£6£°6B036  Feadvii OxLEEE AN4R Ox6E0T DR
add_testa.datal - &; sP 0x2000°0550  Readwit Ox1E£1°8050: 0x1809 D05
add_testi.datal - b; 1R 0x1000°0619  Pieachrite 0x1E££18052: Ox6021 STR
i restt datas - 8 - <) ¥ PRIMASK 0x0000°0000  Rieadite Ox1E£1'8054: 0xdS1h DR N
et + BASEPRI 02000070000 Fieadirte Ox1E£1'8056: 0x6E09 1R
= # BASEPRI_MAX 0x0000°0000  Rieadirte Ox1££1'8058: 0x1B09 ADDS
@ || add_testr.datss = s & + FAULTMASK 0x0000°0000  Readirte 0x1££1'8058: Ox6D6L STR
# CONTROL 0x0000°0004  Reacirte 0x1££1805c: OxdSla IDR N
add_testi.datal = a + 5_datad; CYCLECOUNTER 126°237 Feaclnly Ox1E£1'805e Ox6E03 DR
add_testl.datal = & + < datal; CCTINERL 126°237 Fieacwiite Ox1EEE'8060: 0x1809 D0
. CCTINER2 126° Feadvit OxLEFf'S062. 0x6021 STR
v g ::2-52:2;, CCSTEP E] FeadOnly Ox1EF1'8064  0x4319 DR N
add_function_test1 fint, int] fo| mna: | Groups | Current CPU Registers. Go to: | Zone: Memory -3
static int add_static; Mame Valuz Access Disassembly
static int add_staticl = 9 Ox1166'802e; Ox602Z sTR 2. (Rd)
static int add_statice = o Ox11£5'8030; Ox181h ADDS 3. B3, RO
. R2 0x0000° 000z Flendvrie 0x1f6£'8032: 0x6063 STR 3. [Rd. #0x4]
Struct add_data_test s testh R3 0x0000°000d  Fleadwily OxlfEf'A034: Dxd31LE IDR.N RL. 7?DataTable3_2
b = i R4 0x2000°011c  Readwhit Ox1£65 8036 DxBAOD IDR RL. 1
RS OxObeb'c200 ReadWrite Oxlf£f'B038: 0x180% ADDS Rl, R1, RO
R 000000000 Readviite Oxlff'803a: Dx6021 STR Rl [Fd)
R7 0200000000 Readviite Oxlfff'803c: Oxd9le LDR ¥ R1l, 77DataTable3_3
. RS 0x0000°0000  Fleadwiitc Om1i6f 8030 0x6809 DR Fl. [F1]
char *5_string = "123456789\n"; ®9 0x1000°0£d5  Fleadwiitc Ox1fEE 8040 0x1809 ADDS Fl. R1. RO
it 884 function_tasci(int 5, dnt b R10 0x0D00' 1644 Peadwiit Ox1£65 8082: DxB0Z1 STR Rl. [Rd]
= L ! . R11 0%0000°0D00  Readvit Oxltef 3084: Dxd3ld DR ¥ RL. 77DataTable3_¢
dnt c = R12 0240008828 Readviite Oxlf£f 8046 DxEB0% LDR F1. [F1]
nt d = 7; = APSR 020000°0000  Fendviite Ox1£6f 8048 Dx1809 ADDS RL. R1. RO
struct add_dota_test add_testd; = TIPSR 0x0000°0000  Fleadwiitc Om1f6f'804a; DxBOEL sTR 1. (R4, #0x4]
“ EPSR 0x0100°0000  Rleadwiit Ox1iEE'804c; Oxd9lc IDR N Ri. 77bataTabled_s
2dd_testd.datal = & + b; Pc Ox1£6£°8076  ReadWiite Ox1fE£'304e: 0x603 DR Rl [R1]
s 0x2000°0550  FleadWiite Ox1166'8050: 0x1009 ap0s RL R1, RO
e ey i 0x1000°0b19  FleadWiie Qulfff 8052 Ox6021 STR L. (ki)

- # PRINASK 0=0000°0000  FlendWite 0x16£'8054: Dxd91h IDRN Rl 7DataTabled ¢
add_testi.datal = a + ¢ % BASEPRT 0x0000°0000  Readvwiit 0x1fE£'8056: 0x6009 DR L. [F1]
add_testl.data2 = a + d; % BASEPRI_MAX 0%0000°0000  FleadWiic Ox1fEf'8058: 0x1009 A0S FL. RL RO

+ FATLTHASK 0x0000°0D00  Readvwiit Ox1£65 805a: DxB0G61 STR RL. [Rd. #0x4]
add_vestl.datal = a + 5_data; # CONTROL 0x0000° 0004 ReadWiite Ox1f£f'805c: Oxd9la LDR ¥ Rl, 77DataTabled 7
CYCLECOUNTER 126301 FeadCnty 0x116£'805e; Dx6B09 DR L. [F1)
ade_restl.datal - 0 4 il CCTINERL 126301 FeadWiie 0x166£'8060: 0x1009 ADDS Rl Rl RO
aaEe e ndenel CCTINER2 126301 Pleacirite Oxlfif 8062: DxE02L STR Ri. [R4]
add_testl.datal = & + add_const CCSTEP ] ReadOnly Ox1f6£'8064: Oxd919 IDR N Rl 77DataTabled_8
2dd_testi.datal = 8 + add_storice Oxlftf 8066 Ox6B03 DR Rl [R1]

- - Oxlfff'BO6E: 0x180% ADDS Rl, R1, RO
add_testl.datal = a + add_const; Oxlff'806a DxE0E1 STR R, [Rd, #0m:d)
add_testl.datal = a + add_constl; Orlfff'806c: 0x4918 LDR ¥ R1l, ?7DataTable3_9%

Ox1fff'806e: Dx6809 LDR F1. [F1]
- > Ox1fE£'8070: Dx180% ADDS Rl. R1. RO
@ [ add_testi.datsd - s + add_statici; oRLED 0D D0 o e
printf(*string = %sin", 5_string); Qx1f66 8074 Oxd9L7 IDR N Rl 7iDataTebled_
printf_funci();
0x1fE'8070: 0x1008 ADDS 0. R1. RO
return sdd testl.dstal + add testl.dstad + add testd.datal; Ox1t£f'807a; Ox6060 STR . [Rd. #0x4]

<

R IR EE 1A AN AR 55 ok L R e 55 e i R D pR
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7.4 EEMRBEERER

1. Y5 ICF 3 A{F)5 s Download and Debug B, &K 7-5 Frniin, A 0] Ges2 KN ICF
e B AR T BCE E W R M, 7R B ICF S

&] 7-5: IAR 4R PAER O

1ne DLOCK nEAr WLTN @ailgnment = &, S1Ze = _ ILFCULI_SLZE neap__ i3

tialize by copy {
readwrite,
readonly object add_test.o,

not initialize { section .noinit }s

ice at address mem:_ ICFEDIT intvec_start__ { readonly section There were warnings while generating flash loader input.

See the Debug Log window for details.

ice in ROM_region {

readonly, 312

ice in RAM region {
readwrite,
block CSTACK,
block HEAP,

‘ine region RAMZ_region = mem:[from @x1FFFE888 to @x1FFFFFFF];
ice in RAMZ_region {
readonly object add_test.o,

2. W8 A5 Download and Debug A P2 AR FE R FAE, H5 38 [ I8 2RI, 7] DA &
Project.map AU R aniEl 7-6, BRI ICF 3

& 7-6: IAR 4&HiR{E R

spc2168.icf  sub_test.c add_test.c main.c Projectmap x

The basic heap was selected because --advanced_heap
was not specified and the application did not appear to
be primarily optimized for speed.

*** PLACEMENT SUMMARY
ek

"AB": place at address ex18e8'888@ { ro section .intvec };
"P1": place in [from @x1808'8@8@ to @x1e@7'ffff] { ro };
define block CSTACK with size = 1K, alignment = 8 { };
define block HEAP with size = 512, alignment = 8 { };
"p2": place in [from @x2008'8608 to @x20@0'3T{f] {
ru, block CSTACK, block HEAP, ro cbject add_test.o section .rodata,
object sub_test.o section .rodata };
"p3": place in [from @x1fff'8868 to exlfff' FFff] {
ro object add_test.o section .text, object sub_test.o section .text };
initialize by copy {
rw, ro object add_test.o section .text,
ro object add_test.o section .rodata, ro object sub_test.o section .text,
ro object sub_test.o section .rodata };

Mo sections matched the following patterns:

ro object add_test.o section .rodata in "P2"
ro cbject add_test.o section .text  in "P3"
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/* IcfEditorFile="§TOOLKIT_DIR$\config\ide\IcfEditor\cortex_vl_0.xml™ */

/*-Specials-*/

define symbol _ ICFEDIT intvec start = 0x10000000;
/%*-Memory Regions-*/

define symbol _ ICFEDIT regicn ROM start_ = 0x10000000;
define symbol _ ICFEDIT region ROM_end_ = Oxl007FFFF;
define sywbol _ ICFEDIT region RAM start = Ox2l 0:
define symbol _ ICFEDIT region RAM end_ = 0x20003FFF;

/*-Sizes-*/

define symbol _ ICFEDIT size cstack_ = 0x1000;
define symbol _ ICFEDIT size_heap = 0x1000;
J¥%x% End of ICF editor section. ##3ICT#E3%/

define memory mem with size = 46;

define region ROM_regicn mem: [from _ ICFEDIT_region ROM start_  te _ ICFEDIT region ROM end_ ];
define region RAM region = mem: [from _ ICFEDIT region RAM start to _ ICFEDIT region RAM end ]:
define block CSTACK with alignment = 8, size = _ ICFEDIT size_cstack [ }r
define block HEAP with alignment = 8, size = _ ICFEDIT size heap 11

initialize by copy [ readwrite ,
section .text object SVEWM l.o ,
section .text object SVEWM 2.0 ,

b

do not initialize | section .noinit };

place at address mem:_ ICFEDIT_intvec_start__ [ readonly section .intvec };

place in ROM region
place in RAM_region

[ readonly };

| readwrite,
block CSTACK, block HERF,
section .text cbject SVPWM l.o ,
section .text object SVEPWM 2.0 ,

IAR 73]

main.c SVPWM_1.c X SVPWM 2.c spc2168.icf

#include <spc2léS.h>

#include "SVPWM_1.h"

/% Model initialize function */
__ramfunc woid SVFWM_initialize_l (veid)

1
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