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Flashtest | | RAMtest | | o " overflow test test Watchdog
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Top of Stack
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CLASS ARAM
Used by user application

Gap forClass B end area

CLASS_B_RAM_REV

CLASS_B_RAM

Gap forClass B begin area
Runtime test pointer
0x20000000 Runtime test buffer

3.3 TITHREERKE

HATSTLZHFIAR. Keilf1IAT32 IDE=HIDE, X} TA[FIKIIDE, LT HIHE=:

o BNMUEEIHA ST icf (JARD. *.sct (Keil). *.Id (AT32 IDE), & X RAMIX K 1d FH 434t i
FICRC checksum/y & .

® NN K ARHD K B selftest_startup_check(), FFE#EAN FAEFHT, HEATAEREA . IARM
AT32 IDE % 13 7% #0518 3 % 5 [ 44 128 P 55 2 1R JER 463 /8 3 S startup_att32xxx.s,  Keil g P d i
B $SubS$main()FE /7 .

o HUTHEBIMNMERE TG, FEFEEARHECHImain LR EL, RO RS 77 A, fr
L % goto_compiler_startup()i# 4T X .

® {rKeilF1ifi Figoto_compiler_startup()itf, JEIFENTER_MAIN_FLAGZ: & L HICRCAMXFICDT
TAFAHE, RAIWT R BE R 3 B R R AL 2 HOE ) mian R
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s, B AR R A TR M HIREFE, AT Class BRHINAIHE 2> o

A 2 EFRESER

RESET

Startup selftest

Application
startup

Runtime selftest
initialize

Runtime selftest

I Timebase

I systick ISR

I

|

I Timer ISR
I

|

I

|

Other ISR

JA SIS S L ZTE N FH i 32 BT, A FH R iselftest_startup_check(), 7EE N =630 [ 5 8
pF $selftest_runtime_init()fU& 3 B WIIGLECE , SR )5 i $iselftest_runtime_check()#H1T B I H
o IR HR R B 1 A 22 SR Ams[fisystick BT, #4542 S time_base_flag /W& 75 #EAT R,
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TEE: B ITHT IR I FE/FRERT K AS, S IE 7 P PRSP AT, AT LG E i FEAE (T 977, Jisystick 717
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FER PREF AT SR T, 247 T S e
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Lo w7, AT AT, PRI AT RES 56, T IRl e R X e 3 4
BB R AR

JE B A

CPU

ZA kgl

EXCing e ioall

Flash5e B 4 A il

RAMIJ REAS

P A

T EGEAT B S B A R AR

& 3 a3 BERRES A

RESET

CPU registers and flags fail
test

Watchdog functionality fail
test

v

Clock frequency test fail
fail
Flash memory crc test
. fail
Ram functional test
fail

Control flow test

T

CPU J3 3l B Al

HATCPUZ FAS A AG I, FERME NI E . TSR SR EEM. WRRAE R,
ik 28 ) k2 4 Ab 7 pR B Selftest_fail_handle(). %3520 RS & FVC 9w TS, fEKEIL. 1AR
PAK AT32 IDESSEA M miFEAEE N A Z R, HAMFECPUNZ IR TRttt =5, BAEE
/15, Cortex-M4 %K IMCU R 5 AZHE E dn R
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1 Begin )

Test APSR Flags

Test PRIMASK

Test Link
Register(R14

eSt Ramg
pattern
sxificatiof
est Proces
Stack pointe

fail_handle

4.1.2 FI'1%)8shE AN

BAEA T IR A DR B IEH, RIERZRIEAT th R PRUONRE et s th AR T 57 s 0 S BURE e B
KINFTLOEN AT RAARE . BRI 2%, 205E OTE T wwdthiwdt,  SEBRR A, AR
o T RE IR I A BT R o B T 1A BR0d I by = ADIRAS A5 4745 (K R AL AR IR R 2 75

U, MR

A. FllEiwdt reset flagfiwwdt reset flag/e &R A BT, W92 NHAT 2 BT dhwdtil i, A

72 M BkA% 20 RC

B. FCEwdFERE, AJE AN, FhRrwdtit Ay m 2 467 20 ERA

I rwdt reset flagse 75 B, - Hwwdt reset flagif B, 2 M Hwdtil i@, 47

AYRDIFaEwwdtil i, U SR AN U Bk 2120 JRE
fe EwwdtF g, AR5 ARAY, SEfrwwdtih £ s M 247 0] 2120 IRA

FWrwdt reset flagfllwwdt reset flagse ST ER, WRE, WRHwdtFIwwdtESaUEL, 586K
AN, WA MR BN R A R A HE L, 1SR Areset flag, AAEIITHRMHE

Az, [ BB ERATEF A6 I

TERC: 3L G S BT 1<, 5 S HY & | THEE I  JETAE E 9R ME 38 771 B I I 1] 7 ZE AR 4 S o

W I IRIY [ i I T 5

TEE: M IE G DA ZXRARNKA W 7515 56 HI R AL Fr &7
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B 5 &1 s AR

either WD
Nor WWDT reset
flag set?

YES

Y

HW reset
WDT test
Only WDT wait for reset
resetflag set?

WWDT test HW reset

YES wait for reset ' | )
SW reset

Clear all Flags
software reset ( Test OK )

Both WDT
and WWDT reset
flag set?

4.1.3 PR BRI

JE BN B RIS bk IR o g B N AR (LICKD AR GRS b (158 & 46 TSR IRAIE . 2R S5 N e 351
R RFEREIR, RSN EEN B E (HEXT) 80 N B EE 25 (HICK).

JE B B BRI by 0 LA R N, R MC UG % & i 5 1 0 2 I 28 TMR (IR By R 456
BPdD) (AN EIE R N IRLICKIAHTAZR , 58 I 2 P VTl SR B 5000 2 A7 v U 2 1A Y 2 A4 T
HASPILICKSZBRI AL, 500 A 30 T 50t i LICKERS (1) SR 347 L. i R LICK SEBRill
TEAE RS YE B ) s R R B /NG P, U s SR 7 MRS Y BB, IR 2 I
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B 6 ek RS AR RIRE

Enable LICK clock

v

Configure HEXT or HICK fail
as system clock

v

Configure LICK Period
cross measurement

Measured value
ithin the range?.

YES

fail

fail

Configure HICK as system
clock

41.4

JEE: CR
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fail_handle
(e
Flash 5 3 A3l

Flash F fa & A7 flg s fa il it — 3053, F25 HhIATE L 4 i Flash 2is FHCRCAMK [ AT, Fah R
B R g BE I O A 7EFlash g e A7 B 1 P Je 1 4 I CRCAE #HT LK

FlashICRCAH 77 L AE I B E ek B B PR I B ARG — 2 N #2158 FrFlash, it DLRR 2L BT
KIFEE(IDE )% 134 B FHEX R % BINKS h #4740, R 43 B/ 2Keil. IAR. AT32 IDE, {3 i1

CRCH| i MHEX S EBIN S+, [FNFlash CRCIZAT i & BAR Il & 5 k12875,  FrbliZibi%
B FICRCHAEE [l 75128 7 Fi % 55 o

& 7 Flash a3l CRC il AifE
( Begin )
A 4

Compute 32bit CRC
for specified range

Compare with CR
check_sum

YES

fail_handle

C i1 3 HFlash ji [ % IR B 1N/ HI LR g A T P 721 25 -IMDE L4 JIT 1N
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KEIL:

1 RS /) B C 0 T HLAT32_SelfTest CRC, KiKeil4: it hext4 s ICRCAA 7 772 N#T hexts ()

SCRrbingY), FEFPARRS P A AFCRCHTIHE, Hifiid B B CRCAI 7 ik R

1) BHATCHAT32_SelfTest CRC.exefl1Z4i U A SelfTest_ CRC_Initparam.txtjfi{tkeil T2 H F 1
IRl =S, FEFP IR 2 IE ere_tool Sk rh

2)  LFEHC B BN N SO 45 1 I AT32_SelfTest. CRC.exe, FFKEILZw A Bl
classb_demo.hex 4 H (#5317 CRCHH, 42 iCRC chec_sum, &3E2IHH
classb_demo_checked.hex

B 8 keil &I N AT32_SelfTest_CRC.exe

K Options for Target 'classb_demo’ x
Device | Target | Dutput | Listing User |C/C++ | hem | Linker | Debug | Utilities |
Command ltems User Command .. StoponE.. 5.
=-Before Compile CfC++ ..
[ Run #1 ﬁ Mot Specifi.. [
[ Run#2 ﬁ Mot Specifi.. ||
=--Before Build/Rebuild
[ Run #1 ﬁ Mot Specifi.. [
[ Run#2 ﬁ Mot Specifi.. ||
[=--After Build/Rebuild
[ Run #1 fromelfiexe --bin --output Mistings\@L.bin IL | 5] Not Specifi. [
[v Run#2 Aere_tool\AT32 SelfTest CRC.exe ﬁ Mot Specifi.. [
T g
[~ Bun "After-Build’ Condtionally AT exe W AF
[+ Beep When Complete [ Start Debugging

SelfTest_ CRC_Initparam.txtf Tt & %k

1) inputfile: JFlEhexsCfFr&RRAIMAE, Hitik hexsCAAH AT Kei TRESCAFIEE42

2) outputfile: WIMCRCHIhex THFII4FRFIMAE, Hibik Ahex A AH X Kei T2 SO (1 #44
3) startaddr: T CRCYE [l 1) bk

4) endaddr: 1HHCRCVEHIS5H, CRC checksumii & Hihi:

5) fill blanks: CRCYGH N JFtthex A4S A B A, 7T LLik B OxFF i 0x00

B 9 MEXHNAE

input file = objects\classb demo.hex

output file = ocbjects\classb demo checked.hex
start addr = 0x08000000

end addr = 0x0800&000

fill blanks = OxFF
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AR R T, B ERRA YK Iclassb_demo_checked.hexft# [R5/ Iclassb_demo.hex,
T LATE Keil it B % 15 v 55 s lere_load.ini SO B TN ithex e 14

K Options for Target 'classb_demo'

Configure Fash Menu Command

Dlevice ] Target ] Output ] Listir\g] User

(¥ Use Target Driver for Flash Programming

|cice+ | Aem | Linker | Debug  Utilities

¥ |se Debug Driver

Settings ¥ Update Target before Debugging

Init File: |.\crc_|oad ini

" Use Extemal Tool for Fash ngm

El==]

DI ini SCAE

Command: |

L]

Arguments; |
-

Configure Image File Processing (FCARM)
Output File:

Add Output File to Group:

user

Image Files Root Folder: |

™ Generate Listing

Caneel

| | Defaults

IAR:
|IARPC B %k i3 FFCRCiHET,

Hif

BRCE I SE, iR A RSOt 2 H 3K CRC check_sumfE i

Iz EFlashit HE ST, ChecksumZ4iic & &R HE M iMCU R 5 (i 1 CRC A i i B R i

> RS =1 7] L L — 3
€, HHETHER: AN RS MCURIEFCRCAMNEHAHF], BB ST .
& 10 IAP iz & CRC
r | ™
Options for node "an0041_demo” y GSlRy - lﬂ
General Options
Static Analysis
Runtime Cheddng
CJC++ Compiler Output I List | #define I Diagnostics
Assembler Config I Library I Input I Optimizations I Advanced
Output Converter Checksum | Encodings I Extra Options
Custom Build
Build Actions Eill uruzed code memory:
| o Lt
Debugger Start [ 0x08000000  End addvess: Ox0S00S£EE ] N
i Simulator N
CADI Qenerate checkszum
CMSIS DAP Checksun Aligment: 1
s Merie  [mm <] i
Ijet/ITAGjet . - 4 [ S
ILink/I-Trace Result in full size Initial value 1B ICRC THELEH,
1 Stellaris Complement 0xFFFFFFFF LBl ser o 1 1o -
T siel caiz - HRBHS SRR
STLINK ﬁeverse byte order within
Third-Party Driver Checkszum unit
TI MSP-FET
TIXD5
H
[ Ok ] [ Canhcel
S 1 1 S L] -
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AT32 IDE:

15 AR 77 CR T EAT32_SelfTest CRC, #AT32 IDEE it hex i INCRCAH 5 77 AT i hexiy
(32 Hbinks), F2FACHE B fd R CRCHEAT 14, ik % B CRCH M 7Vt F -

1)

2)

classb_demo.hex 4 H (#5317 CRCHH, 42 iCRC chec_sum, &3E2IHH
classb_demo_checked.hex X f4:rh

SelfTest_CRC_Initparam.txtH TAL & 241, BEAESHNESH L CPKelZTTHANH.

A 11 AT32 IDE & N AT32_SelfTest_CRC.exe

W AT CEAT32_SelfTest CRC.exeflIZH U A SelfTest_CRC_Initparam. txt/if{{EAT32 IDE T2
H A i E— A0 de, R 6IRE 2 7 Eere_tool 342
TR i B 0] N (1 ST R 4% AT 32_SelfTest_ CRC.exe, KAT32 IDEZ# %4 i

& Properties for classb_dema

type filter text |

v Resource
Linked Resources
Resource Filters
Builders
v CfC++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editar
C/C++ General
Linux Tools Path
MCU
Project Natures
Project References
Run/Debug Settings
Task Tags
Validation
WikiText

Settings

Configuration: |Debug [ Active |

‘M Devices [0 Container Settings

Pre-build steps

Command:

~| | Manage Configurations...

Build Artifact Binary Parsers @ Ei *

Description:

Post-build steps

Command:

| ferc_tool/AT32 SelfTest CRC.exe

CRTRTIOfT
PN

| AN

N\

Y B 58 B T BT exe SCAF,
ZEEE N exe SCAFHLREAAXT T
Build location ik ff7 &

Restare Defaults Apply
Apply and Close Cancel

3

Build location

Build directory: | ${workspace loc/classb demo}/Debug

£ REE R, #FREM

2024.5.13
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FT AFEAT32 IDENC & 6 150 75 Be B A ihex 3O, SR FHAT-Link i A% i e & an T &

& 12 AT32 IDE debug ETMEFTH)H CRC checksum ] hex 14

» Debug Configurations m] X

Create, ., and run confi i @

FeoEXX BT -~

Name: ‘classb_demo ‘

|'-“J’pe filter text | [E| Main | % Debugger | b+ Startup | B2 Source | ] Common
[E] C/C++ Application Initialization Commands ~
] /s + Aach o Applcation AR Toee
C/C++ Container Launcher
[©] C/C++ Postmortem Debugger
C/C++ Remaote Application
Cii C/C++ Unit

~ [E] GDB AT-Link Debugging Enable Arm semihosting
[t] classb_demo
GDB Hardware Debugging Load Symbols and Executable
[£] GDB SEGGER J-Link Debugging [ Load symbals
& Launch Group (® Use project binary: classb_demo.elf
O Use file: Workspace... | File System...

Symbaols offset (hex): I:I

Load executable

Use project binary: _classb demo.elf
(® Use file: ‘ﬂt:\classb_demD\Debug\classb_demﬂ_checked.hex} Workspace... ] File System...
Executable offset (hex):

Runtime Options

M Workspace Hihk#4% ¥ Reyert Ay
Ji CRC checksum hex 4

Filter matched 11 of 11 items

VER: 11 EZCRC{E HIFlash jE AR I FE/F HISEBR AP HIE, 4/ HICRC32 check sum 7 #1177 F-Flash
X, EI ] GEFE i 15 E i A7 RS A1 Jr 4 Bt M T F 7

4.1.5 RAM J3 3Rl

RAM [ 2 A7 fiff S AT K — 3853, SCREFIAS SCRAE A SRAM A B R 56 D i 1O 845 T LR AN IR ) 77
G 0TS RHE A SRAMAHM IR DI REMI AL S, SR A HTAE A RAMAS N R 7 50, 75 REES 7 19
BEAFRAMELI DIRE, IZDIREMIIT R HEREAE B BU R b Sk 5e . BT R Bt BL, Ared
WL ICPEE L AR EIFA .

HFEAFSRAMBHMERL R D) REFI 2L 5

Wi SRAMIR IR hReHF A fa, v L SRAME R 2 BEHLAE, Pt LARR ZEAERE T A ZhF Bov SRAMEL
WEATHIIAML, % TKeil. IAR. AT32 IDE=FIIDE, #5/21&0% s/ S0 SRAMBHR WAL, AR5
AIRERH A 25, T ElEKeilf.s 8 31 SIS ITSRAMAI 46 1t 4= 0x00 A KRS

B 13 Keil JH31 X% 0 SRAM #1461k

174 IF :DEF:HW_RAM_ CHECK

175 LDR rR2, =0x20000000
176 LDR R3, =0x20018000
177 LDR R1, =0x00000000
178 __init_sram )

179 STR rl, [r2]

180 ADDS r2, r2, ®4

181 CMP r2, r3

182 BCC __init_sram

183 ENDIF

2024.5.13 #1901 R 2.3.2




AR AT32 IEC 60730 CLASSBH{P:fd e

fi I BEFSRAMEE I Dh B,  TREACHD A Pidb 2 8 Bk
1) at32_selftest_param.h3C 4 5 % € XHW_RAM_CHECK
2)  TRACHILE P IFR 225E X HW_RAM_CHECK, T4 %l/iKeil. IAR. AT32 IDERE #[2

B 14 Keil IC4EC B JF /58 HW_RAM_CHECK

kA Options for Target 'classb_demao’ *

Devics | Target | Output | Listing| User | C/C+r  dan |Linker | Debug | Utilities |

Conditional Assembly Control Symbols

Define: [HW_RAM_CHECK

Language / Code Generation

I™ Read-Only Posttion Independent I Spiit Load and Store Muttiple
™ Read-Write Posttion Independent

[ Thumb Mode [~ Execute-only Code

™ No Wamings [ No Auto Includes

Include | E
Faths
Misc |

Controls

Assembler |-cpu Cortex-M4 fp sp g —apcs=interwork

control |4 D:\Keil_v5\Am*\Packs \Artery Tek\AT32F402_405_DFP\2.0.1\Device\Include "
stiing A4
0K | | Bemacl | | Defaults Help
& 15 IAR L4 E /5 HW_RAM_CHECK
Options for node "classb_demo” x

Category: Factory Settings

General Options
Static Analysis
Runtime Checking
C[C++ Compiler Language Output List Preprocessor Diagnostics Extra Options
Output Converter
Custom Build [J'gnere standard include directories
Build Actions
Linker
Debugger
Simulator Additional include directories: (one per line)
CADI
CMSIS DAP
GDE Server
Tet/ITAGIet
J-ink/3-Trace
TI Stellaris

Nu-Link Defined symbols: (one per
PE micro
STLTNK HW_RAM_CHECK
Third-Party Driver
TIMSPFET
TIXDS

Cancel
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AT32 IEC 60730 CLASSB# /4 FHIEr

B 16 AT32 IDE JL%%fic & 7 )5 HW_RAM_CHECK

& Properties for classb_demo
type filter text

Builders
~ C/C++ Build
Build Variables
Environment

o x
Settings [Clhd ~ 8
Configuration: [Debug [ Active ] | [Manage configurations...

Logging 1 Tool Settings & Toolchains ontainer Settings " Build Steps Build Artife| * | *
Settings 5 Target Pro [AUse preprocessor
Tool Chain Editor  aystem directories (-nostding)
C/C++ General
ly (-E)
Linux Tools Path
Mcu e ymbels (-D) LER T
Project Nature HW RAM CHECK=1
i FJ“‘ Refer 2 Includes
R ““L‘”g Histary (& Warnings
Run/Debug Setting (& Miscellaneous
Task Tags .
v B GNU Arm Cross € Compiler
Validation
WikiText
s
~ B GNU Arm Cross C Linker
(& General
& Libraries Undefined symbols (-U) I3
(8 Miscellaneous
~ B GNU Arm Cross Create Flash Image
(2 General
~ B GNU Arm Cross Print Size
(3 General
Restore Defaults Apply
@ Apply and Close Cancel

A SRAM A BRI T RE R ZL 5
K HMarch CH 1, F{E0x55555555F10XAAAAAAAAZ 7
47, NEEITE N RIS 5 AR IE 7 B .

17 RAM 74 50 R 7

BB IRAMIFR &, SEAYH T

RAMAFE b 1IE 75 [5]
\
iIn w1 w2 w3 w4 W5 W6 w7 w8
71 w9 W10 w11 w12 w13 w14 W15 w16

RAMXHMarch CEIEMNRRT 730642 3%, B3 MM M hb s BE AT, J5 3 MIE 2 HE bk 13y 3k
1T. MECERANTS, WS R FMarch X520 & 1% 20 3R 314

2=V # 5 0x55555555, 44 f bl 146 14 i P AT
il 2 75 AT [ 0x55555555, SR JG 4 i H 5 OXAAAAAAAA,
ol 2 713 4= B T FE N OXAAAAAAAA, AR 5 4= il 5 0x55555555,

1
2 22 JE b b1k 328 189 I B AT
3

4, KIS A HRIEE N0x55555555, SR 54 i 5 OXAAAAAAAA,
5

6

i HE b B 330 39 I R AT
22 3y 133 Rl AT
Rl 75 4= A0V FE OXAAAAAAAA, S8 5 4= e il 5 0x55555555, 47 it i it326 J i Fr $AA T
For I 2 75 4 [ 055555555, 42 fit kb bk 3 ol M5 7> P A T

TREHEE R
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4.1.6

2024.5.13

B 18 RAM Jg B ARl Az

Fill RAM with 0x55
Increasing order
of addresses check 0x55/fill OXAA
check OxAA/fill 0x55
Removed in
March X test
check Ox55/fill OXAA
Decreasing order / check OxAA/fill 0x55
of addresses
Check RAM 0x55

D<

fail_handle

Test OK

11 J 3 B s

PRSI T AR L E AR R B — 4, B S BRI A e T AN L BARAM

R & S BT AR R PIER, A SO RTINS 1 AR BB S E R, B LA — AN

FEERAMET I 2 T, 3 i 4 i A AR (B W A2 75 10 T P A MU R IE# e e, 3 Ah— AT R A

RAMETI 5, B SRISATHY Bkl b A E AR L B, L NCRC S H A B4 Fledai

patterni’z & .

XF TP, A A TR AR R A AT DLE SR I R 4548, H— Rz Ik IR iR 2 Ik

WA (CALLER), H — Rz Ikl He 2 5 4k IEW AT (CALLEE), Al vERER 4R .

1. € XN EIEREHRERE, % EYIMEctr_flow_cnt’y0x00000000, ctrl_flow_cnt_invJy

OXFFFFFFFF, HATRRA BN

2 BT U H e SR A 8 $UE 43 71| 2 7~CALLERMICALLEE, I AN [F (11

VA — TR ISR AT, Frctrl_flow _cn3IICALLERMIE B AL, FrmiZtith O 2 i A

HEN S RIAS ISR 3, Kctrl_flow_cndf INCALLEERI B EME, bR B IE7ESAT

AT FE0F SO IR He py 5, 3B HeATctrl_flow_cn_invisiZbCALLEER [ SEAH, FRs i E AT IEA

SERCH GRS, HE N — TG AR AT, Kictrl_flow_cn_invig/bCALLER B 1H, #rRiZ

LI ] I

7. krllctrl_flow_cntAictrl_flow_cnt_invig T 75 EAHUR T, 4n S 2R B ROk ISR A2 4k I
B, JF HAZAS B E AT

o a0 s w N

#2227 R 2.3.2




o[- AT32 IEC 60730 CLASSB{t P {d e
4.2 BiTH ARG

SR BN A R iEIE S HARERIGR AR TE R T, IS AT (0 A A R AE N AR 2w

ITHIGEA . %R B R — 2 54 Bk 2 F B A S I aa A Hh i mT fie 280 B B0 4 [R5 b 2R

DYSE =gk ] =
4.3  EATH A BRIRE

IEAT I ARSI DLsystick(E i 3, 54T FE PR A I

IEAT I SR I 4
®  JSERCPU A A A7 2 ARl
® RGBT
® Flash CRC% BAa i
[ J
[ J
[ J
[ J

HERR D T A

Eatlbo Al

JEHBRAM S (7 H i iR 55 R e k4T )
& A

B 19 24T A B P TR SRS

Begin
From main loop

stime_base_flag
TRUE?
YES

CPU registers and
flags test
Clock test

Flash crc test
stack overflow test
control flow test
Refresh wdt and
wwdt
Test OK
Return main loop

Systick ISR

| systick_cnt++ |

=

YES

TRUE

v

Sampling ram test

fail

I
|
|
|
|
|
|
|
I
|
| Set time_base_flag
|
|
|
|
I
|
|
|
|

L ) |
fail_handle

4.3.1 CPU iZfTHH R
CPUIZATHS A B AR 5 s ) B A SSAL, A2 A N A bR AT HEAR FR L
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4.3.2

2024.5.13

E 20 CPU 47 i yifE

| Push R4-R7 |

| Test R1-R12 |J

| Verify ramp pattemR1-R12 |A

v

| Pop R4-R7 |

fail_handle

RO BHI AT R I

BAT IS 2R GEb B (RSN R S I I A DU R B AR R o RS AT I AR RS I 2 — BRI PAT, X

FAF R, G SRR A e i 284 sRLICKIAH i 7 5K, TR Il K s s, BT DAt AT LR A 3

At 77 AT I, B ASAT SR R dl I Y TR I B (LICKD AR Guie B i 52 SO & 485 SRk

BiE, AT32F403AFRIAT32F41561FE 5 KM T AR %, A 5%,

® {EAT32F403AGFIFEH, RIS BN i il 7 vEAH R, AT8R R & F 1 B 28 TMRE A i FRLICK
AR ) 77 SOEAT I, R R SR I 24 IR LICKI 7 ) i A -

B 21 RGRBHBATI R 23R LICK Al 75 s

Islick_period_flag~_ =  —————— tmrlSR _ 1
TRUE?
slick_period_flag
YES FALSE?
YES

Measured value

within the range2 Update lick period_val

Set lick_period flag TRUE

Return
main

|
|
|
|
|
|
NO__ fail :
|
|
|
|
|
|

| Set lick_period_flag
FALSE

v fail_handle
( TestOK )

® {EAT32F4151fIF2H, fHFHERTC (H R ALICK) FISystick el 2% (B EpJi N RGN ) <
22 X, ERTCHMREWEF M L LICK# AMEE I BhiEEC E R W24, Systickz i 23
W B N 1ZEFP, Systick Wit %as Ftick_cnt_val 241, ERTCH ki 3573 Systick it i+ %3 &
Bfl, LA EARBILICKSEFRME,  an SRR YE B N i oK R e ME 2 18], lsidE st . R

F 247 R 2.3.2
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K] #& % FHERTC R Bt Systick 2R &8 Ml /7 IR AE K
B 22 RGiR5Mz1TH ERTC 3KEL Systick ER M5 R

ERTC ISR
______________ 1
s lick_period_flag
FALSE?
YES

Is lick_period_flag
TRUE?

Update lick period_val
Set lick_period flag TRUE
I

main

Measured value
within the range2

NO __ fail

Update Variable tick_cnt_val
for period_val

main

Set lick_period_flag
FALSE

fail_handle

Test OK

4.3.3 Flash CRC iz4TH M)

FEATI LT Flash CRCHY IR, BRI A FREM AR, Vi Rl 1 FICRC T g
FEIFIRCKC, SO0 IE A RSP AT, FTLART LR A /2L P MR LAY BRCRGF B, 4367
SRR BB, FIETCRCAICAL, R BOUMR .

& 23 Flash CRC Z47 B il g

crc_chk pointer = NO
ROM_END_ADDR?2

Computational CRC= Calculate the current
STORED_ROM_CR block of CRC
A 4
Set crc_chk pointer to Set crc_chk pointer to
ROM_START_ADDR the next block

fail_handle
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4.3.4

4.3.5

2024.5.13

R IS AT B s

AT IGIE F-HE A B AR IR OC,  E SURFR ] {1 Magic Pattern%igd , it B 78 # X el 5 i 3
bk, EIdEAT AL IMagic Pattern$ii 2 5e B MR Wik /2 15 . W R aG Pattern B i IR, I =R A
B R e, 1 s 22 4 R

X X IARE B LN A A FIMACE . P LU SR 2 SRS X3k,  FEARIIEpattern IEAf ik
H.

B 24 HEMIA R ST R R

fail_handle

RAM 3247 B s il

X T A SCHA A SRAM A BRI T REMI AL 5, 1847 I IIRAM B i 2 £Esystick 7 ek 2 H sk A7 .

BT B A AR5 FH 7 SR B 7 R AR, i i s 7 8 XRUNTIME_RAM_START_ADDRAH

RUNTIME_RAM_END_ADDRK 5e %, &= M2 B Ml e 7 i X S8/ 5 A 48 0, B AT

VG AT E EOR B G R, AN o5 I I R A EE 1) 22 i B (buffer block) AT H 8 RAMYE [l . il

IR NVEME R R W R

® IR HEsystick it ALk AT, RRRINATL B CLASS B /447 HI X B AL, IR A
W7 a2, A IR ) S B A A7 B B I X AT 5 %1 MR, ke

® SRR IR PN A7 HL(RAM block ) 5t 77t 21 & 11 - It 72 Hh i i R A7 250808 1) 2= b e
(buffer block)

® NEERJE ST ATIIRAMZEARL, Xl Y £ 5 (RAM block)R FiMarch CHyZ2:li

® JIA5TE S ¥ G2t (buffer block ) AR A (1 B85 1k &2 22 X 9 473 (RAM block)

NSRS A, BB RS R RS R I .

# 26 R 2.3.2
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Bl 25 J5# RAM Al S RS & In PR U R 2

address increase test address decrease test
A r |
! stepn step n+l ll Step n+l ll
buffer block Do D1 Do D1 Do D1
D2 D3 D4 D5 D2 D3 D4 D5 D2 D3 D4 D5
L N D5
D0 D4 D3 D2 D1
RAM block D1 D2 D3 D4 Do Do
D5 \ D1 D2 D3 D4
A D5

~
phase 1. RAM block data store to buffer block
phase 2: RAM block test
phase 3. RAM block data restore from buffer block
Iy

& 26 /I RAM B47 7R

ram_chk pointer = NO
CLASS_B_END_ADDR
A 4
Save the content of RAM
block to the buffer block
fail | Testthe buffer block v
with march algorithm Test the RAM block with fail
march algorithm
A 4
Restore the content of RAM
A 4 block from the buffer block
Set ram_chk pointer to
CLASS_B_START_ADDR
Set ram_chk pointer to the
next block

fail_handle

4.3.6 FEIHBITH RIH

TERRE R TH ARSI Y — 3B 73, IS AT I 5 B IR ORAIE R G IR W4T, B T I RRIHr & 7 7l ELAE B
YA e J B8 7 o
TER: BT HIE [T TE], R/ R /7 T I B R fCIG A 1 f A L BT e IR GG 7 RS Y 72
10ms 1A/l —k, AT ELECHS 112 [ 1780 I [ AL &K 7-10ms .
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AR AT32 IEC 60730 CLASSBHFE{fiFl i
5 HEFEREMR

P A5 P R AT g AR A St DU CLASSBABS HEAT 1B 4, IR R I AT & ER AT BE T SR I 2R
AT T — L I I

51 EFTHEXZSHBX

ARG AR SCBr B HE S, R uselftest_system_clock_config()-

HAp L E 2808 X rat32_selftest_param.h3CH: UL K55 B 4R R R PR (R B Fe sl 3 4 B 30k,
MR S b N AT 152, T2 X Keil . AR, AT32 IDE#F T HHA .

at32_selftest_param.h {1 &N EE I A SR8 A2 W R
& 27 BRATEXSH

/* selffF5C debug mescages repyrted on a pc via uart */ JEEhRTAE AT IT )R
#define] DEBUG_MESSAGE_STARTUP /* 3
#define| DEBUG MESSAGE RUNTTME /* runtime pba.;P */ PR EE T{E B FTEN

/* cofifigure watchdd
#defifpe WDT USED
#defife WWDT_USED

gs resets and feeding dog */

T BT wdti

o~
/* based on hext for clock test */ wwdt Ijjﬁbﬂ:ﬁ
#define HEXT CLOCK_USED

/* timeout value for crm */

#define CLOCK_SWITCH_ TIMEOUT ((uint32_t)10000)

#define HICK STABLE TIMEOUT ((uint32 t)10000)

#define PLL STABLE_TIMEOUT ( (Llint32_t) 10000) J‘E,/Di I_Pﬂ'—ﬁ%*\%?]ﬂﬂ

/* this| is to provide a tlime base longer than the sysid ] o sk ] 15

#define] SYSTICK 10MS_TB uint32_t)10) /* 10*Ims */

/* sysp= e ime—sdage for clock test */ . .

$defink SYSCLK RUNTIME FREQ ((1int30pesmmeorrry A SUEAT EABE

/¥ VA ] jmmiimidiitminiieis ddinCk Oscillator in hz */ lick MUiitﬁfIJl*ﬁ('é, JE
#defi LICK FRE.Q TYPICAL ((Lllrlt32 _t)40000) G
#defi LICK_FREQ MAX K_FREQ_TYPICAL * (L + 0. J))ﬁ’ WJ:@SEGE%TRT @I
#defi LICK_FREQ_MIN ((uint32 t] (LICK_FREQ TYPICAL * (1 - 0.25))) //D5:30000)

at32_selftest_param.h {1 & AN O RN E AR R SV A— B0 i F
Keil:

& 28 Keil A& S

#deffne ROM START ADDR © ((uint32 _t) 0x08000000) .
#def{ne ROM END ADDR = SR0aEEEE) Flash CRC it

4define ROM SIZE ((uint32_t) (ROM_END ADDR - ROM START ADDR + 1)), -, . .
$define ROM CNCE VERIYF STZE ((uint32 t)0x80) //verify bytes once 6 15 S
#define ROM_TOTAL STEPS ((uint32_t) (ROM_SIZE / ROM _ONCE_VERIYF SIZE))

#define STORED ROM CRC (* (uint32_t *) (ROM_END ADDR + 1))

/* full ram test related parameters */ s RAM 4

tdefind RaM START ADDR ((uint32 £)0x20000000) el i
#dlefind_RAM_END_ADDR (TaInt32_t) 0%200117EF) FE B SE T M

#define RAM BACKUP ((uint32_t) 0xZ0017FF0)

/* classb ram range */

#define CLASS B START ADDR ((uint32 t)0x20000030)
#define CLASS B END ADDR ((uint32_t)0x20000078)
/* runfime ram tests range, must words alignment */ Jf;ﬁ‘ﬁﬂ' RAM {Jﬂ”ﬁt
#defin RUNTIME RAM START ADDR ((uint32 £) 0x200000 30— . -
#defind RUNTIME RAM END ADDR —TTuintiZ t) 0z20017FF0) HTAR AN 25 R bk
#define ENTER_MAIN FLAG (CRC->cdt)
#define goto compiler_startup() { ENTER_MAIN FLAG = 0OxAAR; _ main(); } /* entry t
S 1 1 S L] -
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5.2

5.3

5.4

2024.5.13

IAR:

B 29 IAR FJ&H S

((uint32 t)& ICFEDIT region ROM start
aintaz ) ((1ints € *) (¢ checksum) - l)EIash CRC WA AL h Al 45

#define[ROM START ADDR
#define|ROM_END ADDR
#define "

({(uint32 t) (ROM END ADDR - ROM STKRT— ADDR .
th 1E* icf U E X

EEiL

#define ROM ONCE_VERIYF SIZE ((uint32 t)0x80) //verify bytes once

#define ROM TOTAL STEPS ((uint32 t) (ROM SIZE / ROM ONCE VERIYF SIZE))

#define STORED_ROM CRC __checksum

#define|RAM START ADDR ((uint32 t)& ICFEDIT region RAM start )

#define|RAM END ADDR T reSe— ICEEDTT region RAM =nd ) 3 ZH) RAM MRS 46 A 45

#define FAM DACROP ({uint32 t)& ICFEDIT_region RAMZ start ) .
ok, 7E*icf U E X

/* classb ram range */

#define CLASS B START_ADDR ((uint32_t) (&_ ICFEDIT region CLASSB start ))

#define CLASS B_END_ADDR ({(uint32_t) (&_ ICFEDIT region CLASSB end )

/* runt jmme o=k e - 934w L=y ige 0o
#define RUNTIME RAM START ADDR
4define|RUNTIME RAM END_ADDR

4 words alignment */
((uint32 t)OhZOOOOOBD)

s

ZATH RAM it

Tlalncoe o7

#define goto compiler startup()

{ A I R H

iar data init3(); _ iar program start();)

AT32 IDE

& 30 AT32 IDE R[&HS3

#define|ROM_START_ADDR

((uint32_t)0x03000000)
TTITESe—tiuintd t *) (s Check sum) - Dfjlash CRC MR a6 Fl12s

#define |ROM END ADDR
#define ROM_STZE
#define ROM ONCE VERIYF SIZE
#define ROM _TOTAL_STEPS
#define STORED ROM CRC

/* fullzam test ralab
#de finj RAM_START ADDR

parameters

((uint32_t) (ROM_END ADDR - ROM i ADDPﬁgiiﬁE f Id )L’Tq:rhfx
g » AL, P

((uint32 t)0x80) //VPIlfy bytes once
((uint32_t) (ROM_SIZE / ROM _ONCE_VERIYF SIZE))
_Check Sum

/
int32 t)0x20000000 . St v
({uint32 t)Ox ’ B RAM it

#defind RAM END ADDR
#define RAM BACKUFT

/* classb ram range */
#define CLASS B_START ADDR
$define CLASS B END ADDR

/* runt
#defline

ine [RUNTIME_RAM START ADDR
#define |RUNTIME RAM END ADDR

st 4 words alignment */

T

((uint3Z—ore -
((uint32_t)0x20017FF0)

AR AN S5 SRk

((uint32_t)0x20000030)
((uint32 t)0x20000078)

IZATI RAM it

#define goto compiler startup()

((uint32 t)0x20000030)
({(uint32 t)0x20017FF0) igﬁﬁ%ﬂékgﬁimii
{ startup Copy Handler(); _ libc init_array(); mai

Flash CRC & JllyE Bl % B

R A 7EFlash CRCIZAT I A& /& 43 Bt AT 19, By PASE B A0 e K /N B 75 B R AR A 1 o0 B O /N 22 5 XL
ROM_ONCE_VERIYF_SIZE 3 f5 0 5%, 750 Al 8 S 80 J5 1 S CRC AR .

RAM #ll e B L B

RUNTEISAT I KR AR A T, i AN VS Rl th 5 B ORAIEA 70 5%, JF LR TE Bl Al i #5240
FHIZEBR, AT LAV BV R B2 11 7 25 B RAME 11 R A7 08 1 22 v B (buffer block )l i it
FTRAMYE |, 3 EAERAMII I 75 A

I PE AR T

1. HEFESEPIUA S FBAREF 20 A, IS 7T RE B R AR FUM A SE A, T Lss 20
FEAs ] X CLASSBH# 70 AUS AN EEHEAT LA
2. HfERAFERRA R G ¥ A, FEFPrTREA 25 . BT CLASSEAT Xt T AR A S MCUM LRE,

F 29| R 2.3.2
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N7 AEAE P AN R G A ARSI T P R, P REAE I T AN R PR G 16 A AR
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6.2
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BB B
BHETR

FA B SRR S 06 N 1B PR AR i T-Example Coderf, F /R LGB B Rk, B R

Example Code ! 25 i 8% ik Ahttps://www.arterytek.com/cn/support/index.jsp?index=2, "%

R “607307 PR AR O SR AU MCUM R, 1 inAT32F403 AP A I SN
“AT32F403A 407 IEC 60730 CLASSB LIB”.

BN

"NTH LASC0127 AT32F403A 407 IEC 60730 CLASSB LIB i, AT32F403A% 4= IBIFEiz T35
r:

® KEILT.FEAV5.36)A, IART.FEANVE.25A, AT32 IDET.FEAV1.0.09A .

® Demoiz {74 TF403AR ), 1847 7EAT-START-F403AH KA -

® T AN utilities\classb_demo

& 31 BfTITEER

f-test in startup phas

f-test in startup phas

o test wwdt.

elf-test in startup phas

3R WAk 2.3.2


https://www.arterytek.com/cn/support/index.jsp?index=2

A R[ =R AT32 IEC 60730 CLASSBIK{:FE(H IR
7 WRERE

£ 3 CRIRATE
ZLZ ik =®
2022.3.15 200 | EAIA
omtia | pio | MIEAFRSHEA AR AFTCRCHA

PRI E S T ]
. ST B G ) i

2023.3.29 2.1.1
2. B R HRAM A R A
1.5 CPUMN Y Z A7 28R
2024.2.22 2.2.0 e . . , .
2. F T RAMIIRA 5 sURTIE 47 B BERAMITI R 30 [l 3 B ik
1.7 NAT32 IDEZRIFFFIE /21
2024.3.11 2.3.0
23800 A 2 X SHE MR
LR IR AR PR AH 2% 156 1
2024.4.2 231
2. 5 A A A F A 3
1.7 mKeil AC6%w IR IE /41
2024.5.13 2.3.2 | 2. FEHRAME KA FIRE 1 A7 A

3. RHT AR > A A
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AR AT32 IEC 60730 CLASSBH i fEi i

ETEN - HFHE

ST EAT FSTREASCIRMERE 777 AR 55 (KRN, R JO AN AR 5 1 5 5 P A S AR 0 7 B R 35 A G KT A 54T

Tt 2 HI R AR AR, AR LR 7 SRR R B AT AR W% BB R B B AT o SR AR 5338 S AT AT
B EURS, ARAATERS A F A =05 7 iRk 55, SRR R R TR, S R S DME T 7 2UAE A T
L5 = 7 7 i B 35 BCH P T R P AL PRALE

FERARFEAERS RO B A arh A BT, I, R OGRS 7 ) (8 R S G A T W R BRI PRAIE, BAREAIR T S 1k
EERFE S (RHARGE AT R AR DAIE R RAE B0, BURIRAEAT B A AR B R R P B BOR PRALE

FERE 3P T AR BT BCE TTH T FOURBE I e (A XL EVERREZORIR, fln: Earscif. LA s e 2 e =
R ARG (B fiZERH: (O MIRRHEMIRIEE: (D) (3%, H/sl (B) HAbrTReSBASHH . Jer LUr=4E MR A . SR
FER AT AR, RIECRIGR R 0 A s 7 A8 R, XU g SR dh R R B MUR$H,  ER IR 2 g 01 S 7E TR R
R AT ISR R .

ZERH BUHERE 777 0 SR T AR SCRS rh 4R A AR 7 R BB LB 4 SR S BURERF ) S50 ASOITIR RS /07 IR 5545 T B RAIE
KR I HARL MR Ui B KRS s R 54T

© 2024 HERF /IR REPTA A

2024.5.13 # 33| R 2.3.2




	1 概述
	2 软件库总体架构
	3 软件库设计
	3.1 故障安全处理
	3.2 程序RAM分布
	3.3 工具特定集成设置

	4 程序执行流程
	4.1 启动时检测流程
	4.1.1 CPU启动时检测
	4.1.2 看门狗启动时检测
	4.1.3 时钟启动时检测
	4.1.4 Flash启动时检测
	4.1.5 RAM启动时检测
	4.1.6 控制流启动时检测

	4.2 运行时周期检测初始化
	4.3 运行时周期检测流程
	4.3.1 CPU运行时检测
	4.3.2 系统时钟运行时检测
	4.3.3 Flash CRC运行时检测
	4.3.4 栈边界运行时溢出检测
	4.3.5 RAM运行时检测
	4.3.6 看门狗运行时刷新


	5 程序注意事项
	5.1 程序中自定义参数修改
	5.2 Flash CRC检测范围设置
	5.3 RAM检测范围设置
	5.4 编译器影响

	6 软件库说明
	6.1 软件库下载
	6.2 软件库演示

	7 版本历史

