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R A 2 4, 7R B A AT I ) ARG 328 1 4 it AT VA
[l s o 123 R 2 AAT 1) IEC60730 5 1 KA A AR PR 225K, B H(H.2.20)H %

BOFIET T 5%
AR TSI I BE. R0 700 10 52 Al Bt s L 2R 2
AEEELILE T

B SRHA: BT I 2T I T i g AN R Bl B ST H] A BEAHL
B, R R A

C 2RI BAFRIBLH N 7RSSR R 1 fE IS . B0 B SR o 22 A AT R ROk

RT3 A —de SRR B

o B A 0 BARTEAL ER, S 175 BRI 1 A S A S S ANy e, PR
R+ (33 IEC60730 % H.11.12.7):

- . nations y .
RERW A . W77 R
LoPU 1.1 FHfra T (Stuck at) MCU % | /& B A AT
1.3 PR IHEEs T (Stuck at) MCU % | & PC #i Y E A T 1M E AL
2.1k i;;ﬁﬁ%¢% RIFHARSE | & THEE T
3.4 IS MCU X | & £ HSI W LSI B4 A
4.1 HEG KA FIE R RLILER R | MCUAHR | 2 FLASH CRC 53 A% 56
12 B85S D fault MCU #H2% | & 1. SRAM March CJlli&
4 A7k 2. MR A
;;ii ﬁ(;;zﬁ A7 (Stuck at) MOURR | FLASH/SRAM it CL 618
5. EEE | 5.1 HoE 7 (Stuck at) MCU #i% | 7 IS A A R 1
4% 5.2 T SRR HIHE MCU M3 | 7 MCU, f#Ji MCU 1EK
6.1 HiE PHIEES 3 JS2FH AR 56 %5 .
6.4hfE | 6.2 i P SR | & PURFrRR e
6.3 5 HARIE P JSEFH AR 5% % TR AE AR RS
. 7.1 ¥# 10 H27 rhoE U R | A% %5 o
7.2 B NG H H27 rhE U R | R FAE DR %5 o

2. P R YAE i B
Class BA LR K P 38 4 9 WI A T 004 e BN B LR RTINS (R M T

Ja B ) B R 4
® CPURM
® &l ki
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Flash 5 B 446
RAMI)j sl
Z GG
5 ) R A
7B ) R A A
Je HBCPU P % 25 A7 23 A DU
HE AR I S H A
RGN Bz AT R
Flash CRCZ/y Ex A&
Z=mE YAl
JR HBRAM H A (15 H W7 AR &5 F2 7 R gk A7)
SRRAEAEE W T

00606006 06000

IS

C

Self check when starting
STL_StartUp()

Error Handling

FailSafePOR()

Jump to main

Runtime cycle self-check Time base interrupt
initialization function
SelfTest InitRunTimeChecks() SysTick Handler()

A 4

While loop

Runtime cycle self-check
initialization

SelfTest DoRunTimeChecks()

Other Task K

Other Interrupt handling

2/18 [ R AR PR+ 7] Nations Technologies Inc.
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2.1 Jashi Rl

1R85 BB SR A main B3 /Y, Sedb AT 8 sk, B MUB 3SR PAT T X
fih, A IAELE H 5 M iar_program_start R Bk [0l main 5 1
TR BAT B I B A IR AR AE

I RESET I
[ |
| \ 4
I I fail
CPU registers and flags self test |
| |
| |
| h 4 | HW reset
I WDOGs functionality self test I k/
| |
| |
I Y I
I fail
| Non-volatile memory CRC check } >
I
STL_StartUp() | |
\ 4
I | fail
I Volatile memory functional test | >
| |
| |
I A 4 i
| fail
I Clock Frequency Self Test i >
| |
I
A 4 I
I | fail
I Verify Control flow i >
| |
| |
D M 1
A 4 A 4
Main routine FailSafePOR()

2.1.1 CPU 3B

CPUEM FERENZIrE . FARERLTIEM. WRRAEHER, Mo AL 4
Ab P bR $ FailSafePOR ().

CPU B ALAE B BN M AT I #l s #3847, FE/B 30, RO~R12. PSP. MSP#A7-#s Al
Z(zero). N(negative). C(carry). V(overflow)kr &AL IZhEEMNRA 3T — X HAG; 1847
mF, FEATE ER, AURIN A A AR R1~R12.
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AT AR I BARSE I 7 KON o i A7 28 5 N OXAAAAAAAA F1 0x55555555, F
AT ROERE AT NEARME. RLIMAEES 1, RZINRTEES 2, LA,

bR ARSI BARSCELUT O bR SR AL, A5 AR 5 L R U 2t o R 4

R AR AR -

fail

fail

Test R1-R12

v

fail

\4

A 4

Check R1-

R12is 1-12

fail

A 4

Test Process

Stack pointer

v

fail

A 4

Test Main Stack pointer

v

fail

\ 4

A 4

FailSafePOR()

2.1.2 F1TH BB

MRS T IR IR R AL, DA ORAERE 7P I AT I B e S I A B 1R A

VIR BAL GG bR P EADIRES A A7 8 b &AL, B30 IWDG Ik, s &6z, Al
N IWDG BAbrSALME [T GE, iSRRI br &AL

TRERE BT -

4/18

R AR 43 FBR 42 7] Nations Technologies Inc.

Mk R EG L X B X R IR 109 S EREAKE
16 +86-755-86309900 % FL: +86-755-86169100

WE#: info@nationstech.com HR%w: 518057



www.nationstech.com

RESET
r--—-————"F~~™"™~"™f™"™""™Y""F[r~—"—"™T" "7 77—/ 77— 77— 1
I |
I |
| Do not reset YES |
| watchdog l |
I |
| Clear all flags |

SW reset I |
I |

|

|

Clear all flags

IWDG Reset h 4 HW reset
Flag == 1?
Start IWDG ftest;
|
: HW reset
Clear all flags |
\ 4

2.1.3 FLASH J3 3

FLASH B £ & 2 7 Fobs flash s FH CRCHELVE T &L, B 45 RAE BR 2 B ) 1+ 507 o H A7 1k
TEFLASHYR E A & I CRCIEBEATELE:, PAIEHHIAFLASHSE B4

TURERE R AR -
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Compute 32bit CRC
for specified range

NO

compare with CRC check_sum

A 4

Test OK FailSafePOR()

HrAr CRCIHS M FLASH G R AR 5 5 AN e 1) S o A% L EAT L 2

Keil (IFCE BN Z4, ARME J5 % FROM Self-Test in MDK-ARMEFE i FH 45 = 75 1k
f4:SRecord#t 4T CRCHIA -

Ry TAERCE, WiFe e 2 FH AR SCfsrecord_cre32.bat, i@ idtsrec_cat.exe 1,
¥ Keild B 2E A IFIN32G003_SelfTest.hex A H £ 47 CRCIT 5, Al CRCIR G 25
B, IINENFE AL E 15 3H IN32G003_SelfTest CRC.hex 314
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Devicel Tarzet I Dutputl Listing User IC,fC++ | Azm I Linker I Debug I Utilitiesl

Command ltems Uszer Command

[=--Before Compile C/C++ File

Stop on Exi.. 5.

[ Run21 (2| Not Specified |~

[~ Runz2 (= Mot Specified | [~
[=--Before Build/Rebuild

[~ Runz1 (3 Mot Specified |~

[T Runz#2 (3| Not Specified | [~
[=--After Build/Rebuild

[+ Run#1 fromelf.exe --bin --cutput M\Listingst@L.bin IL ﬁj Mot Specified |~

[¥ Run#2 srecord_crc32.bat ﬁj Mot Specified |~

[ Run "After-Build’ Conditionally

¥ Beep When Complete [ Start Debugging

il I Notepad 5 H Ath T B AT I bat ST, RS SEBr B HHE AT 2 -

= srecord_crcSZ.batEl Hﬁ.@gﬁ]@l[ﬁ@pﬁ%}fg{ﬂlcakmaﬁon

fill in the blank with 0

doad. ini

calculation range

www.nationstech.com

.\SREC\ srec cat .
-cre3z-1-« [0x08007000) -0 .
crc result location

0x08000000 0x08007000§-fill Ox00 Ox08000000 Ox0S007000)"

32G003_SelfTest CRC.hex

file name after calculation

T2 iH 5. CRC G F AR #5n329003_STLparam.h U AL B, FIARYE KRBk, SLL bk
e B IR FF— 2

f* Constants necessary for Flash CRC calculation (RCH SIZE in byte)
% byte-aligned addresses */

#define RCM START | (uint32 ©

$define ROM END ( (uint32 ©

#define ROM STZE ( (wint32 ©

o4

'Illlxu-:uu 7000uL) |,-"~ Modify according to needs %/
JECHM END - (uint32 t)ROM START)

AN AL T 302 AN, #2448 e 28 2E i IFINS32G003_SelfTest_CRC.hex3C
fE, B UAfEKeilBE & 16550 b 75 . ani SO T R 808 1 .hexaCfF, BCEAIH -

Device | Target | Gutput | Listing | Usar | C/C#+ | hem | LmkerthlxtiesI Device | Target | Output | Listing| User | /s | asn | Linker | Debu

" Use Simulstor ~ with restrictions  Settings | | (* Use: |CMSIS-DAP Debugger ~| Settings  Configure Flash Menu Command
I~ Limt Speed to Real-Time & Use Target Driverfor Flash Programming [¥ Use Debug Driver
¥ Load Appication at Statup ¥ Runto main{ ¥ Load Application at Statup | Runto main{) e Debu Ciicry Setings | [V Update Target before Debugging
Inalzation Fie: int n.[ o Joad i i | e
o] [Ea. “oro_load ini | B
Restore Diebug Session Seftings —————| | | Restore Debug Session Settings———————————— € Use Edemal Tool for Flash Programming

[¥ Breakpoirts ¥ Toobox ¥ Breakpoints ¥ Toolbox Command:|

[V Watch Windows & Perfomance Analyzer ¥ Watch Windows rgumerts |

[V Memoy Display [ System Viewer W Memory Display ¥ System Viewer

I™ FunIndependent
CPUDLL Parameter Diver DLL:  Parameter
[sARMCHZ.DLL [REMAP [sARMCHZOLL | el R e A (R
Output Fie: Add Output File to Group
Dislog DLL:  Parameter: Dislog DLL:  Parameter:
[pcmDLL B [TeMDLL [ocmd [ser |
Image Fies Root Folder I™ Generate Listng
Manage Component Viewer Description Fles |
o | = | e | elp | o | Cancel | Defaults Kelp
A, AN AR SRR N A A 28 SO 44 e
G951 NN AHE & :
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=] crc_load imifd IE srecord_crc3?. batl _.l E 032zl STLparam. hied
i 1 LOAD "Objects\\N32G003 SelfTest CRC.hex"

2.1.4 RAM BBhB R

SRAMAG I AN ARG B4 DXk e 5, ARG G Py 38 b ik AN B0 B A2 R A i

SRAM H #i >k F March-C4iy%, March-C&—#f Tk A ot i SRAMIIA I 5k, 2
FANAER— 8850 3 Bhi X SRAMET A ¥ Bl 34T 460 .

B SRAMEE 5%, RIGHEAEEAEL, B8 0, Wi R ARL, ik
g, R, SExE, BB, BE ML, WiZAE0R A0, Wi
SRR, Aeaiifiil. B2 5 ACENRAMZS E]

AR 736 MEIR,  HE OX00FIOXFFIZ 722 B A & A TR BEANRAM,  FT 3NG4 R
HihbEE AT, S5 3G R H B 338 D R A T

BARAMA T LR AR W R B R

r—-————"—~—7-"~~—"—"77= I
| \ 4 |
: Fill RAM with 0x00 I
|
I |
I Y I .
Increasing order | Scramble Test Check 0x00? | fail
of addresses | fill OxFF; |
|
l A4 :
| Scramble Test Check OxFF? il
I fill 0x00; | "
|
l A 4 : i
| Scramble Test Check 0x00? | fail _
| fill OXFF; i "
|
l A\ 4 : i
Decreasing order | Scramble Test Check OxFF? ! fail
of addresses | fill 0x00; i e
l A\ 4 l
| | fail
I Scramble Test Check OxFF? X _
fill 0x00; ! "
| |
l |
[ |
| A\ 4 | A\ 4
: Test OK I Fail SafePOR()
|
l |
l |
[ (U 1
v
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2.1.5 B EBhEAR

N32GO03FE BELSIG M Ty RE, JEIEHSHR SR FLSISERRMER, ML R

1. {#fHERCC_LSICTRL.LSIDETEN, J3ZILSIHEhARHE;

2. # ) RCC_LSICTRL.LSIDETFF #x & i , N 1 B & # &5 5, 3 i
RCC_LSICTRL.LSIFREQ;

3. R ¥ 7 B ul £ Ik 3% B RCC_LSICTRL.LSIFREQ 5 B F ¥ H , R EE K
RCC_LSICTRL.LSIDETFF#5&fr, 25HERCC_LSICTRL.LSIDETEN;

4. MRHE A T E L LSISE FR 4 F LSICLK(Hz) = 8*HSICLK/LSIFREQ (HSICLK A
48000000), 1% A0 248 5 TiUHA A 56 BB EAT LU A an SRR I +/-25%, T 20

TOAYE A AT e P B CARYE SEBR SFIS GLIEEE,  Z25E XCALSI_LimitHigh &

LSI LimitLow.

HSI/LSI enabled by default

A 4

Enable LSI detection: Capture the
LSl clock via HSI

A 4

Get LSIFREQ by reading register
Calculate LSI actual frequency(Hz) =
8*48000000/LSIFREQ

A 4

Get 5 times and take the average

NO
LS| < tolerance scope +/-25%?
YES
A4
v
Test OK
FailSafePOR()
S
v
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2.1.6 FEHHIF)E ShEHAE I

iR INEEER St el onl L AW S L
CtrIFlowCntInv >y OXFFFFFFFF , WAk — A B

] U4 1 7% & CtrIFlowCnt 5 0,
CtrIFlowCnthi—A [ 5218, CtrIFlowCntInviik [7] — & 5218, J& 3) B A 45 R 340 Wi 55 AN E AR i

& 7541 OXFFFFFFFF.

2.2 BATH RN

A0SR R SIS K BAS R EE I, 3B AT I A A ) A AR N AR T HEAT R AR AL o
IBATIN FRIAS I A Lhsystick fF Jy i 2k, 3E4T F S AR e ) o
IBATIN SR I AR A

www.nationstech.com

Main fun

).

TimeBaseFlag?

NO

TimeBaseFlag=0

A

Partial CPU core test

fail

]

Stack boundaries test

. HW reset
fail

l

Clock test

fail

l

Partial CPU core test

fail

]

Partial FLASH CRC test

fail

l

Refresh iwdg and wwdg
Control flow test

fail

Jump to Systick
interrupt

Tick++

Tick>
Time Base

YES

Tick=0
TimeBaseFlag=1

l

Clock measurement

!

Partial

A

FailSafePOR()

RAM test

Return

2.2.1 CPU Z47HAem

CPU iz 4TI e 3 B AR S S B EARSRABL, R AN A A b S5 A TR
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Push R4-R7

A

Test R1-R12

fail

A

y

Test Ramp pattern verification

fail

A

y

Pop R4-R7

A

y

Test OK

\4

A 4

FailSafePOR()

2.2.2 HERRINFHBAT I A

TR 40 W ARG I X P patterni 20 B0 58 B M SR ARG I HERR S B s . R R UG
patternEE B IA, IR e, S 2 R T

10K ERHEAR X PR EEA B, 8 SORMERD A X o 3X — X IR §5 1% & 1T LA AN H]
FIECE . H P AU B R I IX 3k,  FPRIEpattern IE A T E
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Class B variable (complement)

Class B variable

Stack boundary detection area

Stack

Check border patterns

Any pattern corruption?

Test OK

y

FailSafePOR()

2.2.3 RGBT

IBATI ARG B ARG I ER S SN I BRI SRALL, EER LS RS, SRR R

12 /18
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Compare LSI

calculations

LSI < tolerance

scope +/-25%?

Test

OK

Y

FailSafePOR()

2.2.4 FLASH 1247 Bt

4TI #E T Flash CRCI B,  DROWAIIVE FEIAS [FIREIN AN, Al DAOARSE FH P B R
K/NBCE 7 BCRCUHSL, Hit 5 RJa—BOu BNy, #EATCRCELES,  QiRA— S

R
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NO .
FLASH_pointer at

ROM_END?

4

Compute continuous CRC
over the current block

4

Set FLASH_Pointer
To next block

Init CRC comptutation

A A A

Test On going Test OK FailSafePOR()

2.2.5 FTIE4T Al

BATIN /2 MM RIE RS IEHIE1T, BRI T E A
STL_DoRunTimeChecks() 1 J& ¥ 47 -

2.2.6 [B¥ RAM ZE4TH B#

ZATHT FIRAM H K & 7Esystick 5 W iR £ Hh b A7 1) . I8 R 78 55 2 i 45 class BAZ & (170
o AT

R Hfclass B &K 43 1 X3, B67 T A— 3, 247 March-Cilia 5l S 208l IR A7 AE
RunTimeRamBufd', —HliR 58 s ¥ RunTimeRamBufii bl class BIX I8 G A7 & . H. 2|
class BIX 33 4= 55 il 1k 58 B o

class BIX I MR 52 5, SFRunTimeRamBuf[X 384T March-Clll i, W13 58 s ik &5
fe4t Eclass BIFaA L, AT — IR .

14/ 18 E R AR H PR 7] Nations Technologies Inc.
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RunTimeRamBuf copy
Class B variable (complement)
Class B variable

- """ " ~"~">">">”"”"¥">”"¥">"”¥”>”"¥"”""=”"=”"""”"-“"="""=""="""™"—"""= 1
| I
| I
| I
| YES l
| RAM_pointer=End I
| of Class B RAM? |
| I
| I
| NO |
| I
| I
| Save content of RAM |
I block into the Buffer |
| |
| |
| |
I A2 fail [
I Apply March test to the |
| RAM Block I
| I
| I
| I
| 2 I
| Restore content of RAM v I
| Block from the Buffer fail |

Apply March test to the 1
: RAM Buffer i
| I
| y y :
| I

. _ . RAM_pointer = Start of
| RAM_pointer+=blcok_size Class B RAM |
| I
| I
| A y | y
| ) I
I Test On going Test OK I FailSafePOR()
| I
| I
| > I
e o o e e e e — — — — — — — — — — — — — — — e — — — — — — — -l
v
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3. HHFEBHEER

® EPUTHFRETZHT, SEHATSTL StartUpikiZt (B3 EHRD;
o  XEIWDG, PjikH AT IEFIBITHEN;
® EHINMIEITIN IRAMAMIFLASHA TG FH ;
B CRCIKI&HITEH, checksumfEFlashrb 77t (47 &
B ClassB7% & (1) 7 fifs kil v [
B OERRA SR X A B
X N ) P b e g A T A
AR FLARI R, 38 I R 5% Rl B s I oA oA 25
FRE A N & SRR g AT I B A A2
SR EAE, EPATHIG TAEZ AT, 22051 H STL_StartUp & £ 47 3 2 i
1) E A s
®  7EHE Amaintk B AR FISTL InitRunTimeChecks(), ¥ H
STL_DoRunTimeChecks();
®  H P AL Verbosel 1 Bt N2 s =, il i UART 1 Tx pin(PA2) i Hh 50
FE.
A it B ~4115200Bd, no parity, 8-bit data, 1 stop bit;
o A FHNEEIT:

Total RC 5Size (Code + RO Data) 9398 | 9.18kB
Total EW 5S5ize (EW Data + ZI Data) 1212 | 1.18kB
Total RCM S5ize (Code + RO Data + EW Data) 9454 | 9.26kEB
16/ 18 [ B AR AR 4345 PR 4y 5] Nations Technologies Inc.
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4. Py sEhRA

www.nationstech.com

A

B

#IE

V1.0

2023-01-03

B
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5. F Bj

H REARBA AR AT CRARE R RSO A T Ja =B ks b NRIEATE
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