AR AT32F435/437 Security Library Application Note

AN0081
N %D

AT32F435/437 Security Library Application Note

Hil

il

X G N 200 F AT 1 IRAT32F435/437 2 51 % 4= PE X A N L EE . SR FH 7 v R Ja B RE .

PRSP IES

AT32F435 Z 7|

RS
AT32F437 Z 7%

2024.08.30 FBAX JRAs 2.0.1




- AT32F435/437 Security Library Application Note
H3x

1 BT ..o ettt anas 7
2 FEFAJRTE L.ttt 8
21 BAPEDXIIBTEEL oottt 8

2.2 WAL BB ZE AR DX AR oot 9

2.3 WA BBR ZE AR DX AR oot 10

2.4 GiHE R HAT ZAE X IIFEIT oottt 10

241 ATDRP i ER I E N L EEXBITRE R 11

2.4.2 AR XA P IXARTD I IR (o 1

3 B PEIRTEBUFRIE ..ottt 14
B4 TEBITEIR oo 14

31T ELETEIR o 14

B.1.2 AT IR s 14

3.2 FEBIHEIR .ooveeeeeeeee e 14

3.3 LAEFEXAT RIS FIRARIEIEBZE oo, 15

34 Project_LO: J7ZRTETEI oot 16

3.4.1 PR H AT (EXeCUte-0nlY ) RAD ..o 16

3.4.2 GHERATEIX HIHLIE ...ooiii s 19

343 S G A D ART oo 24

3.4.4 Project LO HATTIEE cooveveeeeeeieeeeeeece e 26

345 PRSI BTG TE XU oo 28

3.5  Project L1: ZREGH VI (oo 30

351 FNFHF IR T oo 30

3.5.2  FETUH HIIAFF S TE XU oot 31

3.5.3  YHH SLIB R4 BXHTBEE coovvvoeveeeeeceeeess e 33

3.54  Project L1 HHATHIAR ..ovvveeeeeeieeises et 33

355  THBBEIN T SLIB ARI ooovoeeeeeeeceeeeese e 34

2024.08.30 #H2W fRAs 2.0.1




?r ? AT32F435/437 Security Library Application Note

4

FHREBALIA ARSI e, 37
O I = 5 L S AN T S| e RSP RRRR 37
4.2 T R I o R T 08 e, 39
B T B oot e e et e e 42

2024.08.30 #HIM fRAs 2.0.1




’I?F ? AT32F435/437 Security Library Application Note
REZ

e B VA R Ry A I R = A A F iy N Y -SSR 9
I 7 N 72 U 42

2024.08.30 #H AW fRAs 2.0.1




13 AT32F435/437 Security Library Application Note

BH X%

B AL A A E DX P T TAZ DRI oot 8
BT 2. SEFTIBIT 1) oo eeeeseeeeeeeeseeeeeseeee s e essseeeesee e s s e ees s eesee e s e e ees s eees e eee s eesseeeeeees 1
B 3. SETHIIT(2) oeverereeeerereeeesesseeeeeses e eesssesseeesssees e esssees s ee s ee s eeeseesesesssees s eeseses e esseees s sesseeseesees 11
Bl 4. 222 PEIX TR B B P DX BRI T oo 12
BB, HTE SCBRIBTI oottt ettt b et b ettt 13
T e i N - OSSPSR 14
T BT oo 15
IR | R 35 53R 15
9. Keil FEN OPHON FLTHI...vcveeeeeeeeeeee ettt ettt et e et e s eaete s eaese s aeaeas 16
E] 10. Keil 4F EXECULE-ONIY COUE ........ocveuieeieeiietceieeeteeeee ettt ae e ans 17
11 1AR FEN OPLON FETH ..ottt ae st e st se s eteseenetennenaeas 17
I P N o 7 R OO e I v PR 18
] 13. AT32 IDE FEA PIOPEIHES LI «..vvooveeeeeeeseeseeeeseeeeseeeseeeeseeseseeseeseseeeeseessseeeseessseesseeseseeeeseeesees 18
14. AT32 IDE 15 E MISCEIIANEOUS .......c.occveeiiiitieieiteeie ettt ettt st sre e re et saeenaea 19
Bl 15, JEBIFRET B9 NAFBAE JL RAM 31X e 19
16. Keil BB LINKEr B ITIET ...t 20
] 17, KEIl SCALET TZLAL oottt ettt et s e e e s e s e e e neeee e eneneene 21
18, 0CF SUAE AT SLIB HIAIEAE S oo 21
B 19, 0Cf SCAFHTHIAE Z T ..ot 22
20. icf SCAEAFE ) RAM FI ROM FEREEEA oo 22
B 21, 1d SO ) RAM FT ROM T BB .o 22
22.1d ST GRHETUEL LB oottt ene s 23
R N 1K 3 £ 3 I Lo OO 23
24, TINAAN F B I G M PR R ooeeieee et 24
] 25. FILHE ICP PrOGIAMIMIE .......c.cuvveeieieieeeeeeteeeeeeteee e teee et tee et et eas et tese et te s eseseseesesessssetessssese s esenens 25
26. BEE FEIEITB oo 26
S A oY1= G O TR 27
28. 1 E Keil MISC CONrOIS JET .....cvevieieiiieiiciceieiese ettt sne s 28
] 29. BRI fir_filter SYMBOLIXE P ZR ....oviveeeeeecececeee ettt n e s nen 28
K] 30. WE IAR BUIld ACHONS JETM.....cuiiviieeiieiieite sttt ettt sttt sb et sre st s snesne s eneenis 29
2024.08.30 - - w51 T T k204




ARIR

AT32F435/437 Security Library Application Note

B 31, ZRAR Steering_fiE.XE PAZE c.oiveeiicieeiieeeee ettt 29
P 32. AT32 IDE 5T POSE-DUIIA T2 ottt 30
P 33, MBHUR I SCAMET SUAE 1ooivieeieieiee ettt 31
B B, BTG T ICT SUAE ettt 31
P 35. 1d ST NN Project 10 A BT SEAE oo 31
] 36. 7F Keil A symbol definition file ...........ccccciiiiiiiieiicicecee e 31
K] 37, BRS8N ODJECL Il .. 32
Bl 38, 7E TAR HEHIA ST T UM oottt 32
39. 1£ AT32 IDE I I BEE oo 33
LT oY T=Yod G I i 1 TR 34
41. 3\ Show Disassembly at ADArESS..........ccceiiiiriiiiiie et 34
K 42, B ShOW COde @t ADAIESS.......ccveiviieiiiiiiiciecie ettt sre e saeeae e 35
T L = OSSOSO 35
Y Y 1= Yo YA A = v T O 35
45. Memory % 257 SLIB_READ_ONLY JZAE DU ..vveveveeieieiiieseeeieieeee st 35
B 46. SLIB TIIITI ..ottt ettt et e et e e teeaeeneas 36
A7 BT VEERTET oottt 36
K 48. A Al SLIB ARHEER I DIN SCAE et 37
49, ICP TEZEFETE MCU ..ottt 37
B 50. AT-LIiNK BFZEEETEE] MCU ..ottt ettt te e eae e neennas 38
51, LU FTBETARIDE] MCU oo 39
B 52, HIFEBEZRIIH TR oot 40
53, IRMIITLE S 1o 41

2024.08.30

#6m WA 2.0.1




’I?f ? AT32F435/437 Security Library Application Note

1

2024.08.30

ik

H AR R 22 1% 23 (MCU) S 75 22050 FH 21 5 2% (1) 5500 K rh B g £ 07 2 (middleware solution),
PRI, SfAT R A 7 2R 7 R HE SR IR AZ 0 BB B R PP B S (IP-Code) , {8 B A il 8 B FH rh
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oL R
ZEFEX KN FRE

W LB RS AR 4 2 N A7 4R E VE B R R X(RE 22 A X)), B 5 5 TR A L
AT R M X 3, DA BRI iR, HoR s B F X AT DL A 4 2 i & 5 iR AT
TR K

24 FE X R4y N ME L X (SLIB_READ_ONLY) /X #5 4 X (SLIB_INSTRUCTION), ]
I B o B A A P X AF OME R X B R A X .

ME 152 22 4 P [X (SLIB_READ_ONLY)H) # #5 6 % ik I-Code Ml D-Code & 28 B2 HL, A fE
H N

& 4 % 42 E X (SLIB_INSTRUCTION) 4 1t 72 J7 £ 5 1% RE B MCU % i 1-Code & £8 HUHL
&2 (I RE B I AT), A fEiE 1L D-Code it 2k DLz B & 4 (1) 77 2032 B (B & ISP/ICP /i i
1 BL & N B RAMS B I FE ), LAk B E 4 19 77 X 25 97 ) SLIB_INSTRUCTION
B, 13 ) B 4 72 OXFF.

4 R X I FE AR ES R B iE . BR AR ON IEFA A SRS, 5O ik e B . R LA IE
MR, X2 X AT S NSERR, B S EFLASH_STSH 17 %4 EPPERRA. & "1"
P,

Zui P AT = INAE I B 7 BEBR A, 2 A R X I RE e ARAE B B S 2 R B

Mg EX PR E s e, W LLE ESLIB_PWD_CLRZ 17 %8 5 N JL Al i &
PR KRR R Thae . MREFR 2 A E X RI R, & 5% 2 AT 2 INAF A B
(BEZREXPNE). BT T ZmENFEEEE, BASHETFN
fith 41 itk 1) %€ SE .

THEZOGZEFEXNENAXBRS R EE, 2420 X0 DR 5 it 4 2% i
R R R 3AAT, (HA B BB B B, Bl T 3k 2 OR 47 (1 Zh RE .

B 1. WA Ze X E A X G

User_Code_Start@

USER CODE

User_Code_End@

SLIB_Start@
SLIB_READ_ONLY

SLIB_INSTRUCTION
SLIB_End@
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A JE X LK N & BB X (sector) A AL st g, B — B XK/ PLSZBrRMCU Y 5
M. RILATI2FA35/437 R 5 % B 5 1 F INAE R/ B XK/ KA &6 E, Bl
HRoB 22 4 R XN AE VO B i e B % T S A A X B NI R B JE A B .

% 1. AT32F435/437 £ RS RNERNEER

#H 5 WENFFRD (Byte)| FEEX K/ (Byte) Al ¥ B
AT32F435xC Sector 0 ~ 127
256K 2K
AT32F437xC (0x08000000 ~ 0x0803FFFF)
AT32F435xG Sector 0 ~ 511
1024K 2K
AT32F437xG (0x08000000 ~ 0x080FFFFF)
AT32F435xM Sector 0 ~ 1007
4032K 4K
AT32F437xM (0x08000000 ~ 0x083EFFFF)

2.2 MBI REEXHEY

BRARET, ZEFEXKREFAHBEALATXHEES RY . AN %4 FE X% E A+
AT EERAE, BRENZEENXKETFEMBD, X SLIB_UNLOCKE 17 & 5 A fif 8t
OXA35F6D241H , i@ iL & F SLIB_MISC_STSH 17 4% HISLIB_ULKFAL #i A i BLR T, FE
JEE RPN R FEX B ETAES AR EHE.

Ja B EINAFE A FE X PP B -
® & ETFLASH_STSHIFLASH_STS2% {7 #3 IOBFAL, LL#fIN 3% A H A 1E 78 347 (1 N
TEHAE

® XISLIB_UNLOCK?® 17 #% 5 NOXA35F6D24, VLt 47 2 4= JE X fif 4 5

® (i ASLIB_MISC_STSH f#a% K SLIB_ULKFAL, LA WA fif 8l i 2 s

® {ESLIB_SET_RANGEO?F 7 # W € Z AR Y X I, A& SLIBH A 46 F1 45 o Hb ok

® {ESLIB_SET_RANGELF {7 #F W€ Z A XK, & SLIBYE 4 X 1 4 Hh ik F1
SLIBMC & 1 A& £ ;

® ZfFOBFfIZAEN ‘07 ;

® {ESLIB_SET_PWD?% 17 % W € % 4 X W % 15 ;

® ZEFFOBFfIAZN ‘07

® LRGN L A EX AR,

o MiITRGHEN, BB LEEXEETE:

2024.08.30 HOM fRAs 2.0.1




- AT32F435/437 Security Library Application Note
® I SLIB STSO/STS1/STS2% 17 a8 Fl T AWt 22 4 JFE X % 2 45 R .
HEERFE:
® NufEEWAPREZEENX, bl k& EES &KL
® A X AR A A0 B X O B AL 3E AT BE Sk, H 4R Hh bk 06 205 3 I AF bk XY 5F
O oI Y BB B A FLE A 4 MR 75 A7 00 — X (B X 0) A, ¥ 4044 1A 47 By

2.3

2.4

2024.08.30

S B X E N 7 A R XA X

KT ZAEX R E TR NTEH U, 162 WAT32F435/437 & 51 H AR F .
Ja B % 4 FE X B RR P v] 2 25 22 4 R IX R G 5l project_10H 2 T-main.cH i slib_enable()
bR 8. IR AT AE R HEdRE R ICPE ISP SR T B M e, 5 YK A/ VYR U .

In TR B 2 P X AR

Mg A EX PR R R sh G, 1 LLE L fESLIB_PWD_CLRZ 17 8% 5 N St il & B 1)
FAL R R AR ThAE . MR FR A PE X AR BT, 5 K S AT BN BB R (RS
BAEEXPHNE).

fift B £ N2 A EX DT

® [ AFLASH_STSF {74 OBFAr, ULLH A& i 1F 75 3 AT 1) 4 72 88 1

® {ESLIB_PWD_CLRZ {78 5 NSt §l W B 1Y % 4 X 3805 65

o MITRGHEN, HEHXEEXEET;

® L HSLIB_STSO 47 #% FH T H W 2 4 JE X 558 45 3

IR PAT R EEX WIEFF

W FTIR B, FER 4 %4 B X (SLIB_INSTRUCTION) P 1 (9 2 F¢ AR A5 AT DA 4
MCU%Z H1-Code s ZE HTEL, {H R84 tHD-Code s 28 DL B A i 7 SR 2 i i, XRER
Ry R AT, ML UWIER ST EEXZNKETRG, WA 585 FE gk & 7E
a2 % FEIX 2N EHE, B CHE 7 A RS 5 4 g B 1 1) 3C 7 T (literal pool). 73 (&
(branch table) 5k & %1 (constant) %5 2 25 4 48 & 4 P AT B 2 2 tH D-Code &t £k 25 52 B 3

¥

KRRBLELEEXRZARBMERS, TReEATMHE . B A -7 g 1 2k 8 75
A& waEEX2ZNHRERFNAEE, 42000 E % IFFEF (compiler) i % 5E % 77 4 R AT
(execute-only) 1A 5 DLk G b ok F5 26 70 25 i) H 4 = A .

B2 J B3 2 — M H L1 S0 it IR oy SR 1 B

switch()Z& CH 7 & H BBk # 45 2, Ml ¥ & U sclk_source® & & % s L CRM_CFG
A7 8, 20 F B 4% 3k 990 % /8T (assembly code) “LDR R7, [PC, #288]", % H
T2 7 7 30 #% (program counter, PC) i) # F 4k 19 77 X £ B8 CRM_CFG % A7 #8 (i hik, 1
CRM_CFG [ 1k 2> # DL $0 i 7 KAF M AE IR IR S X (WER LS R EEXZH),
UE AT switch()F8 2 B 5t & R AE S B . W82 % & E X WA X K WE TR,
FE AT () I B 23 77 AR i R

# 10| R 2.0.1




ART

? AT32F435/437 Security Library Application Note

2.4.1

242

2024.08.30

5 = )R 7 R 2 U W 0 AT B g R R I TG B R RE G K R I 1) R
B 2. (1)

O0x08004798 2600 MCVS r&, #0x00
T79: zclk source = (crm sclk type)CRM->cfg bit.sclksts;
80:
S0x08004792 4F39 LDR r7, [pc, #228] ; @0x0BO04880
0x0D800479C 687F LDR r7, [x7,$0x04]

Ox0800479E F3CT70381 UBFX r3,r7,%2,%2
81: switch(sclk source)

Mo
[T

case CRM SCLE_HICK:

_] main.c ] startup_at32403a_407.s ] at32f403a 407_clock.c || system_at32f403a 407.c ]| at32f403a_ 407_cm.c | at32f403a_407_gpio.c

7 _ _

78 /% get sclk source */

b 79 || sclk source = (crm sclk type)CRM->cfg bit. sclksts:

80

81 switch (sclk_source)

828 {

83 case CRM_SCLE_HICK:

84 if (((CRM->misc3_bit.hick to_sclk) != RESET) && ((CRM->miscl_bit. hickdis

85 svstem _core_clock = HICK_VALUE * 6;

86 else

87 svstem core_clock = HICK VALUE;

38 break;

B 3. X T(2)

137: system core clock = system core clock »>» div_wvalue;
OxOBO04B6E 4F0& LDR r7, [pc,$24] : BOXOBO004888
0x08004870 683F LDR 7, [T7, £0x00]
0x08004872 40F7 L3RS r7,r7,T6
Ox08004874 FADFCO10 TIDR.W rlz2, [pc,$¥16] ; BOxOB0O04888
0x08004878 FE8CCTO000 STR 7, [T12,$0x00]

1238 ¥

>0x0800487C BDFO ECE {r4-r7,pc}
O0x0O800487E 0000 DCW Ox0000
O0x08004880 1000 DCW Ox1000
0x0B004882 4002 DCW 0x4002

AR ER BN ZEEX PR KX

HimERASEANPR AR AN D A, HMCUBE I D-Codest 228, &
W, i EERA T EINTESE — B X (sector 0) [ 44 s i 0x08000000, A Itk 7F % B 1R
L ag A XIS, b ZB0E SF DLR B R

o AW ENMFAME —HXEEANLEEXIHELX.

ZEE XA P XA K B

2 2 4 e X AR AP AR P ARG (IP-Code) i) LA A - T P ARHE X (22 4 B X 2 A1 1 DX 480) 1) R
HERRHARE. EEXMELT, IP-Codef A& X R MW, VIFPC (FFiH
) EIATIP-Codeltt Bk 21X o b £ . — H %2 4 B X M 5 80, 3X 28 R %5010 #h bk st A
REBE 00, BB, I e T P RS X oR E 0 b bk 06 [ B R R, 15 U PCAS Bk
FEF R B BT VR IE R AR, A R B 22 E X KK, Nz A 5IP-Codef
KRB REH — BB 2 A EX 2 W LB Rt R E. TERERB — MRS 1R
# Function_AQ) W H 2 H P X A 1) &k 2 Function_B() 1 ] .

MR WA 2.0.1
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B 4. ZREEXKRBORHAMAP XEHEHHT

User_Code_Start@

Function B fixed@ ' Function_B()

{
{
User_Code_End@

SLIB_Start@
Function_A()
{
Function_B();
}

SLIB_End@

User code area

SLIB area

BE Ak, 5 — AN DL R 6 B CIE E R ARk o R E B imemset() &

memcpy()iX K. R IP-CodefR F /7 X ARG &R A A F 21X 28 0 £, wh & bk ) &
SRS E7 AR R N K R
1) K HGIFR A EXEE N, B e sola] Bl A keil 3CIAR T AH 56 TR .

2) A AEIP-Code N H CH bRt iR X, A AEZEAEH,

L ZURE 2 pR B e 5 Oy H

fis 205, LR — Va6, fEIP-Code W'E —A~my_memset() s F B A SR 56 1)
memset().

2024.08.30
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SENEEEE Sl

void* my_memset (void *s, int c, size t n);

void arm_fir_init f32(
arm_fir instance_ £32 * 5,
uintl6é_t numTaps,
float32 t * pCoeffs,
float3Z2 t * pState,

] uint32 t blockSize)

/% Assign filter taps */
S—>numTaps = numTaps;

/% Assign coefficient pointer */
S->pCoeffs = pCoeffs;

7¥ Clcar statc bDUlfer and The SiZec Of statc bulfer 1s (blocksize - numlaps — 17]*/
my_memset (pState, 0, (numTaps + (blockSize — 1u)) * sizeof(float32_t)) |

/% Assign state pointer %/
S—>pState = pState;

void® my_memset (void *s, int c, size_ t n)
E ‘\
while (n>0)
#( (char¥)s + n— -1 ) = (char)e:

return (s):

2024.08.30 #1301 fRAs 2.0.1
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3

3.1
3.11

3.1.2

3.2

2024.08.30

REFEXLHIERF

A BETGAH 24 FEX AE R YaB], IV s U Sa R B i 1 — AN B 3R
A NAT32FA3511SLIBII e 5AT32F437 5 & AHIF],  BbAbik LAAT32F437 il fiisi B

SRR
R R

® T HAT32FA37ZMT7:8 A IAT-START-F43 7525 Hit
® AT-Linkfii E 2%, FRIARIEHIRER

BAFTER

® Keil® pvision IDE (A=t il1# Fpvision V5.36.0.0) B IAR Embedded workbench IDE (7 it 4l
FIAR Vv8.22.2)

o HERFJICPEUSPZISK T A, 22 HIKIA S s br 2 4 e X i &

SERY

AR FRESEME TP ANEEIIRH s T R T R R BUR S (IP-Code)2a 28 5 H - N2 X137

. Hp

®  Project_LONJT ST R FLIE I iR 2 4 FE X 17 ]

® Project L1Jy%&um ™ L IS 1 7 41

Project_LO5E MK VLN Sk E AR BIATI2FA378 i I B 2 A FE X AR, RN AE T 51 &% 1001

SE R 45 A 2 7 N R P A 1

® NI, B A P o A XA LR T T R X 3

® LS RNERBUE RSO, Lk AT BL SRR A5G 1Y) R 25

® 5 5E XXM (symbol definition file), MAFS A & IP-Codeff1 &5 BB Sepritidi, 11283
AP RERP AT EAEB RO, B il s = 1

6. WHIRERERE

Project_LO
Programs SLIB protected code

}

Project_L1
Programs End User Code
Using SLIB protected functions

}

End user application

WA E i n] L2 Project_LOYuB T Rk EiEAY, HZHProject L1 ft&um P A, TFEAM

F 1471 R 2.0.1
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B7. MASEE

Provide AT32F437 Provide pre burned

chip . . IP-CODE AT32F437 chip
: ) S0 O — S
e Project_I0 Project_I1

3.3 ZEERXMHGIPHAIE: FIRIKEIEHE

AFE B # FHCMSIS-DSP JE HAE  FIR{IIE I I 2% (FIR lowpass filter) Sk AE Nk 42 4 AR () IP-
Code, > TFIRMEJEN 28 5H LA VM CMSIS-DSPHIAH S SO, 31X HAY 35 B AE 1 I an T 4 B 22 42
PUER M B33 e AT g s FH P B RE A RES 1

B RARE IS SRS NS 52— NIRRT TR IKHZ X A5KHZ I AN IE52 38 i, ik
TEP A IR ) 96KHZ . 22T RIEPER 5, K L5KHZ KIS JERR 1M 0] TKHz 1) 15 5%t
N EOSFIRGEIE B T RE R E .

& 8. FIR {CiE B Bk 4%

Input signal Output signal
i 1
i 1 T S S S
1 R O SR S PNt N 06
= ; ; =
= L E
D4t ! o mEE) FRlowpasFiter  EEE)
0z : J gg’j
i 05 [ 15 2 a5 il i i 15 7 15
=1 i’

i FHEIICMSIS DSP FE ¥ e 25 % SCAF L
® arm_fir_init_f32()
IHE R H ) Ty R A MO U8 s bR B W BB A €, B & fEarm_fir_init_f32.c3C B
® arm_fir_f32()
BRI IR A A FE 4y, A fEarm_fir_f32.c30
® FIR_lowpass_filter()

Wb pR A A SR AN A o S B FIRMG B G S o 2 SR R A, k& s FH P A, B #fir_filter.c
PR

® fir_coefficient.c

BECTCAF PN 2 FIRJE R A bR KT X AR B (R B AR K) AR 9] 2 i 3K 8 2R 0 L M 22 4 P [XC

TESEIEE H, MCUW R FIFPU K DSPHE 4 24 F R UE 5 AL BE UL S 37 fia 5, DL B HERf 12 5 A
B A S

2024.08.30 #1511 fRAs 2.0.1
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3.4 Project L0: FREELH
TELCP BEEBIAR 7, e R A LANTH
® R EVEIAH IS R UG BF A AT HAT (execute-only) AR
W EIE AR RS g HEBCE 2 3 INAFIX e € B X, BLUR A e X ATE R

® KGRI AR R AU R B HEBCE B INAFIX R E B X, DU A X BRI
o {ETFFEHTHATFIR lowpass_filter() LA iF H: IEAf P
® INUFRINE, B IXARE TR 2 FEX, HKm X BRE MR L X, s v fEE 4

1 A2 7 DL i slib_enable() sk 5818, 5 fs F Artery ICP Programmerk 5¢ (3 1UAf H
ICPLHTE MK H)

o 7 S A P RE T R R ARG I8 SIE U pR B 7 A B Sk oA S 5 e O

3.41 =4 H#4T (Execute-only) 1S
f—Fp T H 5% (toolchain) # A [ LA BEE BTN, 1T LARH 148 PR AR A BOC 7t (literal pools) Fl4r 32 %
(branch table)ix Le7E 5 AT I 2 K A S iR [ Fs 24550, 1 1”LDR Rn, [PC, #offset]"iX f5
Lo KT TR ARG T S IR 2,409 500 .
BEE M7 AR

Keil® pvision: f#Execute-only Codei&Ii

BE T

® IEFECIHFH A HIKICLAE, JuF] R AT E LR I AH S COC A A fir_filterd 2
o AR AT SR S I BT B ST, 1 A5 72 () Option for File ‘arm_fir_f32.c’, 41~ Kl

B 9. Keil # A\ Option 1

=1 fir_filter
gj arm_fir_f32.c -
@ arm_fir_init_f32.c ;‘;\ Options for File "arm_fir_f32.c"... Alt+F7
j fir_coefficient.c Remove File ‘arm_fir_f32.c’
@ flr_fllter.c é Manage Project Items...

® 4ji% C/C++ % 1 H[fJExecute-only CodeikTil, 44 J5--execute_only 4t 2 N 2 g B i FE 45
HlEFREE, WTE

2024.08.30 % 161 fRAs 2.0.1
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& 10. Keil %+ Execute-only Code

Froperties C/CH |

— Prep Symbols
Define: I
Undefine: I
In Language / Code Generation

[V Execute-only Code | [7 Strict ANSI C N

Optimization: [<defaut> v | [¥ Enum Container always int IN' Wamings <]

[ Optimize for Time [¥ Plain Charis Signed [¥ Thumb Mode
[ Split Load and Store Multiple [¥ Read-Only Position Independent [¥ Mo Auto Includes
[¥ One ELF Section per Function [¥ Read-Wiite Position Independert [¥ €39 Mode
Include
Paths I B
Misc I
Controls

Compiler | |-execute_only -ctq:u Cortex-M4fp -D__MICROLIB g -00 —apcs=interwork —split_sections -1 .\ \. =
control te=irar frersting -l .5 Nibrarieshemsishcmdcore_support - 4 Nibrariescmsis
string -

)4 I Cancel Defaults Help

® ARHIFEHH =AML T SLIB_INSTRUCTIONIX, 43 %l/2arm_fir_f32.c. arm_fir_init_f32.cfll
fir_filter.c, 1X=ANSCHRHST ZERECE =4 9 RPATAS

IAR : f#FINo dataread in code memory &I
B M7 A2
® LfEfir_filterfEH BN RSO, 1% bR B £ Option
& 11. IAR 3 A Option 51

—=1 W fir_filter
arm_fir_{32.c -
arrr_fir_init_{32.c Options...
[5] fir_coefficient.c
2] fir_filter.c

Make

+

® N, 7E"CIC++"& [N AJikOverride inherited settingsPl }2No data read in code memory

2024.08.30 #/IATH fRAs 2.0.1
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& 12. 1AR & C/C++%& D&M
Options for node "arm_fir_f3 2_ M

[ Exclude from build

Cateqony: | Owerride inherited settings |
Static Analysis
Runtime Chedking
“Cic++ conpter
Custom Build Preprocessor | Diagnostics | MISRARCE2U0L

WISRA-C:1998 |  Encodings |  Extra Optiens
Language 1 | Language 2 | Code |Uptimizations | Output | List

Frocessor mode

Arm
(@ Thumb

Fozition-independence
Dfode and read-only data [(ropil:
Dﬁeadrrwrite data (rwpil

Ho dymamic readfwrite initializati

Ho data reads in code memory

QK ] [ Cancel

® AKHIFEHH =AML T SLIB_INSTRUCTIONIX, 43 %l/2arm_fir_f32.c. arm_fir_init_f32.cfll
fir_filter.c, 1X=ANSCHRHTE 2L E =4 9 RPATAS .

AT32 IDE : ¥#bHOther compiler flagsoe=
WE 1T
®  EFE TR Hfir_filterfEAH BT R SO, 4% BUbR A Bk ¥ Properties

& 13. AT32 IDE ## A\ Properties 5

@ MERIaLE vwiLn ,
startu
] Validate
[ syster Proble
v = fir_filker Properties Alt+Enter  blay at t

@ arm _fir f32.c

[ arm_fir_init_f32.c
[ fir_coefficient.c
@ fir_filter.c

® 1% C/C++ Build->Settings->GNU ARM Cross C Complier->Miscellaneous, 7£” Other

compiler flags” 3 A\-mpure-code L) Jz-mslow-flash-data iX NS, SRI5H Apply %€
A5k

L] -
2024.08.30 #1871
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%] 14. AT32 IDE #: & Miscellaneous

> Properties for arm_fir f32.c m] x

foreron ] | setign vy
Resource
w CfC++ Build
Settings
Tool Chain Editor

CfC++ General [JExclude resource from build
Run/Debug Settings

Configuration: Debug [ Active ] ~| | Manage Configurations...

i Tool Settings [J Container Settings Build Steps

~ B GNU Arm Cross C Compiler [1Generate assembler listing (-Wa,-adhlns="$@.Ist")

(22 Preprocessor [[15ave termparary files (--save-ternps Use with cautionl)
(2 Includes [dVerbose (-v)

B it
%’; Optm:nzatlﬂn Other compiler flags |-mpure-code -mslow-flash-data
(2 Warnings

(& Miscellaneous

Restore Defaults Apply

(':7:- Apply and Close Cancel

3.4.2 HHFREEXKMEE

WA BTSRRI, EINAFRIER — B X (sector ) B HERAFBUH Wi 3. N BN NAF s &%
RAMIEHI 73 [X . RAMIKIZy X 22 1 B SLIBLRH X A AUHD 55 2 FH P 1O AGAS H 2AH F) RIRAM
77 2R R R il AL

& 15. JaBIEF R ERFRE R RAM 51X

0x20000000 0x08000000
SLIB used RAM
0x20001000 Vector table
User code
User RAM 0x0801E000
SLIB_READ_ONLY
0x2005FFFF 0x0801F000
SLIB_INSTRUCTION
0x08020000
User code
OXO083EFFFF

Keil® pvisionffjscatter file
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IRINR:
® I Project - Optios for Target->Linker % [0, H(HUse memory layout from Target Dialogi%k
T, RJ5IZEditiz s Kt A slib-w-xo.sct 3, W NI

& 16. Keil ¥ & Linker & &M

K Options for Target 'at_start_f403a’ @1
Device ] Target ] Dutput] Listingl Tzer ] C/CH ] A=m Linker ]Debug ] Utilities ]
I ™ Use Memory Layout from Target Dialog ¥/0 Base ’7
I~ Make RW Sections Posttion Independent R/O Base ’W
™ Make RO Sections Position Independent R/W Base ’W

I” Dont Search Standard Libraries
¥ Report might fail' Conditions as Emors

disable Wamings |

1
Scafter | slib ot . Edt...
BE \SID-W X0 St J

Misc —symdefs=fir_fitter_symbol b
controls

Linker |cpu Cortex-M4fp *o -
contral  |ibrary_type=microlib —strict —scatter " \slib-wxo sct"
string

[1):4 Cancel Defaults Help

® i JFscatter file J&, 47 ZH$E 4 % 4 X (SLIB_INSTRUCTION) A5 1) B 5 3 14 (object
file) /% 4 NLR_SLIB_INSTRUCTION & A IM#K X, HWbrniE i Nexecute-only (+XO), [Al
I 24 SLIB_READ_ONLY (5 H ) X 38Ok B 2 KT8 31 44 VLR _SLIB_READ_ONLY )& A n#k
X, kg i At AR IP-Code 1 B 3 g HERISLIBIX 1, RW_IRAMLZ 8 /8 45 4 4 FiE X 5.
ERRBUE, BB 17 2 AP I E A B FERE FIRAMIX R, T B Y $RA T I
AR, WF TR
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& 17. Keil scatter /&%

LR_IROM1 0x08000000 0x01EQ00 { ; load region size region
ER_IROM1 0x08000000 0x01E000 { : load address = execution address
%.0 (RESET, +First)
#(InRoot$§8Sections)
1.AI\'Y (+RO}

)

RW_IRAM1 0x20000000 0x00001000 { ; RAM used for slib code

fir_filter.o (+RW +ZI)
;
1

RW_IRAM2 0x20001000 0x0005F000 { ; user RW data
CANY (+RW +ZI)

R

!

.
I

LR_SLIB_READ ONLY 0x0801E000 0x00001000 { : sLib read-only area
ER_SLIB_READ_ONLY 0x0801E000 0x00001000 {
1fir_coefficient.o (+R0O)

y 1

LR _SLIB INSTRUCTION 0x0801F000 0x00001000 { : slib instruction area
ER_SLIB INSTRUCTION 0x0801F000 0x00001000 { ; load address = execution address
arm_fir_init_£32. o0 (+X0)
arm_fir £32.o (+X0)
f}r_filter.o (+X0)
| I

LR_IROM2 0x08020000 0x003D0000 | : user code area
ER_IROM2 0x08020000 0x003D0000 { : load address = execution address
.ANY (+RO)
.

i)
.
I

® IP-Code JfFIMIRAMUL K B¥E 24 X FIR{KIE JE I 2% ok B0 fd F 2 (1) B B HERb ik, B 7 Bk
15 scatter file /7 2 4, A LLACHS S d FlKeilff)__ attribute_ ((at(address)))ftiik o A8 &
Bl HUCE 2 [ e i bk

IARK]ICF file
IR

® JfJH\project_IOMAR_V8.2\H 5% Ficf 34, #m="S#rrm#X, W=, HHSLIB_RAM
[X B B 2 S I e 250

& 18. icf 3¢ SLIB HitksE X

/* SLIB read-only area */
define symbol  ICFEDIT region SLIB READ ONLY start =
define symbol  ICFEDIT region SLIB READ ONLY end

/*¥ SLIB instruction area */
define symbol  ICFEDIT region SLIB INST start = 0x0801F000;

define symbol  ICFEDIT region SLIB INST end = O0x0801FFFF;
define symbol  ICFEDIT region RABM start = 0x20000000;
define symbol  ICFEDIT region RAM end = 0x2005FFFF;

/* SLIB RAM region */
define symbol  ICFEDIT region SLIB RAM start = 0x20000000;
define symbol  ICFEDIT region SLIB RAM end

0xZ0000FFF;

0x0801E00DO;
Ox0801EFFE;

2024.08.30
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® (EICFCfrh, WEDKSLIB & X AR B ek, 8 g ERE P HoAh A IP-Code ) R B dm HE 2
SLIBX P, [FI £ IP-Codefi FH RAMIX 2 {4 B it sk

E 19. icf UM bk S EC

/* Reserved 0x0801E000 ~ 0x0B801FFFF as SLIB area */

define region ROM region = mem:[from _ ICFEDIT region ROM start  to _ ICFEDIT region ROM end
-mem: [from _ ICFEDIT region SLIB READ ONLY start  to _ ICFEDIT region SLIE READ ONLY end
-mem: [from _ICFEDIT_regiDn_SLIB_INST_Start_ to _ICFEDIT_regiDn_SLIE_INST_end_] H

define region SLIB_READ ONLY region = mem:[from _ TCFEDIT region_ SLIB_READ ONLY start__  to _ ICFEDIT region SLIB_READ ONLY end ];
define region SLIB_INST region = mem:[from _ ICFEDIT region SLIB_INST start = to _ ICFEDIT region SLIB INST end 17

/* Reserved 0x2005F000 ~ 0x2005FFFF as RAM used for SLIB code */

define region RAM region = mem: [from _ TCFEDIT region RAM start__  to _ ICFEDIT_region RAM end ]
- mem: [from _ ICFEDIT region SLIB RAM start  to _ ICFEDIT region SLIB RAM end ];
define region SLIB_RAM regicn = mem: [from _ ICFEDIT regicn_SLIB_RAM start to _ ICFEDIT region_SLIB_RAM end_ ];

® |P-Code HZ[\IRAMAIROM, 1&kictxcft, i THE
& 20. icf Sz {# FH i) RAM A1 ROM T BB

place at address mem:_ ICFEDIT intvec_start_  { readonly section .intvec };

place in ROM region { readonly }:

/* Place IP Code in instruction area which will be SLIB protected */
place in SLIB_INST region { ro object arm fir f32.o,

ro object arm fir init f32.o,

ro object fir filter.o};

/* Place SLIB DATA(or CODE) in read-only area */
place in SLIB READ ONLY regiocn [ ro object fir coefficient.o };
place in RAM region { readwrite,

block CSTACK, block HEAP };

/* Place slib used sram */
place in SLIB_RAM region { readwrite object fir filter.o };

® |P-Code HIZIMIRAMUL K Hidfs 22 45 e X FIRMRIE JE P ol B T 20 B Hesidi, B 1 B3k
B SUCF LA 7 Kz Ak, AT DLARHS o A5 B AR @45 o A% 5 B0 B0 E 31 18] e 1) i

AT32 IDEKI file
SBIRIR:
o BldfE, R EAeEXFHNXE, mTE

& 21. Id 3244 F i RAM F ROM 35 Bl&

! MEMORY

3

LFLASH_1 (rx) : ORIGIN = ©xP8888888, LENGTH = 128K

» SLIB_READ_ONLY (x) : ORIGIN = ©xB801EE@@, LENGTH = 4K

5SLIB_INST (r) : ORIGIN = ©xB801Fees, LENGTH = 4K

TFLASH_2 (rx) : ORIGIN = exege2eeea, LENGTH = 3904K

3SLIB_RAM (xrw) : ORIGIN = @x20000000, LENGTH = 4K /* used for SLIB code */
PRAM (xrw) : ORIGIN = ex2e88l1ee8, LENGTH = 388K

1}

® HEVEMRILIKF slib_inst section, IKIEEN A REULE] slib_read_only section, FH¥H %
fEH R4 R E T € 2| .slib_ram section, 41T K&
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F 22. Id X R E AL B

.slib_inst :
{
. = ALTGN(4);
#fir filter.o (.text .text®*);
*arm_fir f32.0 (.text .text*);
fapm_fir_init_f32.0 (.text .text*);
. = ALIGN(4);
} » SLIB_INST
.slib_read_only : /* SLIB_READ_ONLY arae */
. = ALTGN(4);
#fir_coefficient.o (.rodata .rodata*);
. = ALIGN(4);
} » SLIB_READ ONLY

.slib_ram :

{
. = ALIGN(4);
*fir_filter.o (.data .data*);
%fir_filter.o (.bss .bss*);
. = ALIGN(4);

} > SLIB_RAM

/* Used for SLIB */

Script files, M MUT & HIld SO

A 23. wmhEsER) Id 3o

1t Project->Properties->C/C++ Build->Setting->GNU ARM Cross C Linker->General# & ]

& Properties for project [0

e filter text

Resource
Builders
~ C/C++ Build
Build Variables

Environment

Logging

Settings

Tool Chain Editor
C/C++ General
Linux Tools Path
McuU
Project Natures
Project References
Run/Debug Settings
Task Tags
Validation
WikiText

Configuration:

B Tool Settings

Settings

Debug [ Active ]

i Toolchains M Devices [ Container Settings & Build Steps

(% Target Processor
(% Optimization
&8 Warnings
% Debugging
~ 8 GNU Arm Cross Assembler
(5 Preprocessor
(8 Includes
(& Warnings
& Miscellaneous
~ i GNU Arm Cross C Compiler
(&2 Preprocessor
& Includes
(2 Optimization
(B Warnings
(2 Miscellaneous
~ B GNU Arm Cross C Linker
(2 General
(2 Libraries
(2 Miscellaneous
~ B GNU Arm Cross Create Flash Image
5 General
~ 8 GNU Arm Crass Print Size
2 General

Script files (-T)

~  Manage Configurations...

Build Artifact Binary Pz 4

& =l

[0 Do not use standard start files (-nostartfiles)
[ Do not use default libraries (-nodefaultiibs)
[ No startup or default libs (-nostdlib)

[ Omit all symbal information (-s)

Restore Defaults

Apply and Close

Remove unused sections (-Xlinker --gc-sections)

[ print removed sections (-Xlinker --print-ge-sections)

Apply

Cancel

B

AIEH ] gee HFFIaHEEE libm.a, fEProperties->GNU ARM Cross C

Linker->Miscellaneous 5 H1 1) Other linker flagsi® A --specs=rdimon.specs, linker4 A<

PR, a0 F

2024.08.30
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B 24. HHINESN SR TR g IR

& Properties for project |0 o X
Resource
Builders

v C/C4+ Build Configuration: |Debug [ Active ] ~ | Manage Configurations.

Build Variables

Environment

Logging

Settings

Teol Chain Editor
C/C++ General
Linux Tools Path
McU
Project Natures

& Tool Settings ) Toclchains B Devices [I Container Settings " Build Steps Build Artifact Binary Pe ¢ | *

(B Target Processor Linker flags (-Xlinker [option]) a
(B Optimization
(5 Warnings
(5 Debugging
~ 8 GNU Arm Cross Assembler
( Preprocessor
(@ Includes
(& Warnings
(8 Miscellaneous
v & GNU Arm Cross C Compiler
(2 Preprocessor Other objects 2
(% Includes
(# Optimization
(& Warnings
(B Miscellaneous
v & GNU Arm Cross C Linker
(2 General
(% Libraries
(% Miscellaneous
~ i GNU Arm Cross Create Flash Image
(& General

Project References
Run/Debug Settings
Task Tags
Validation

WikiText

Generate map | "$(BuildArtifactFileBaseName].map”
v 8 GNU Arm Cross Print Size P d Hmap
2 General [ClCross reference (-Xinker --cref)

[Print link map (-Xlinker --print-map)

Use newlib-nano (--specs=nano.specs)

[ Use float with nano printf (-u _printf_float)
[ Use float with nano scanf (-u_scanf float)
Do net use syscalls (--specs=nosys.specs)
[verbose (v)

Other linker flags [--specs=rdimon.specs

Restore Defaults Apply

@ e ez

3.43 BRAZEEXHGY

BR R X IR ThRE, A LA PTG

(1) FEHICPZIZFIE Artery ICP Programmer (B )

¢ FICP Programmer, &2 LR 5§

® EPAT-LinkF|AT-START-F437H T L3 L H

® JFJHICP Programmer, i&#EHAT-LinkiZE4:, 285 INProject_LOYE 4 1 /5 7 H (IHEXELBIN
A, K
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A 25. At E ICP Programmer

(@ Artery ICP Programmer_V3.0.19 - X

File  J-Link settings  AT-Link settings  Target Language * Help

Disconne | [PartNumber: AT32F437ZMT7  FlashSize: 4032KB ll ?l’ ?
o ATLINK-EZ FW:VZ3.4 +
- AT-Link SN: AG4DB500004076880C87D807  (WinUSB
s | s g 15

Extra configuration
QSPI Config

Memory read settings

Address 0x (08000000 Read size (x [000003AC Data bits |8 bits ~ Read

File info
No File name File Size Address range{0x) Add
1 at32f437_project_I0.hex 8916 08000000-08000457,0801E000-0801E073,08| pealate
< >

Flash CRC File CRC verify DownlLoad

Flashinfo File:at32f437_project_I0.hex

Address range:[0x08000000 0x08000457] Address range:[0x0801E000 0x0801E073] Address range:[0=0801F000
0x0801F117] Address range:[0x08020000 0x08021CEF] checksum: 0x000C30F7

Address 0 1 2 3 4 5 6 7 8 9 A B C 1] E F AL A
4& 3 (00 |20 (01 (OO |02 (08 (7B |06 (02 |08 |73 (06 |02 |08 |H3.
0x08000010 77 |08 |02 |08 |53 |08 |02 |08 |15 |07 |02 |08 |00 (OO |00 |OO |wC
0x08000020 oo (o0 |00 (0D (OO (OO (OO |ODO (OO (DO (OO (OO |(TF |06 |02 |08
0x08000030 57 |06 |02 |08 |00 (OO (OO |OO (YD |06 |02 (0B |81 |06 (02 |08 |WC
0x08000040 18 |00 |02 |08 |1B |00 (02 |08 (1B |00 |02 |08 (1B |00 (02 |08 |O.C
Jzam‘nnnrn EEN PV P VN PT-S PV PN P PP P PN P PES PP P P \,)_

16:35:44 : AT-Link connection is successful.

16:35:44 : Part Number: AT32F437ZMTT FlashSize: 4032KB
16:35:44 : Target device connection success fully!

Current Time: 2024/8/30 16:35:48 All Rights resenved by Artery Technology Co Ltd

® i NEUREE, SHBUFEGEDIY T, IS EoRSLIBRPRES KA KIS, WEReEX
XS N X, W8 J5 B8 (A] E € ) FFA)% 3 FISLIB, ARG I%IFAA Rk, RIAT 58 BFE 7 i ke sk
FEREFSLIB, W R
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F 26. BB TFHETSH

E Download Form -
Extra options
Erase options
Erase the sectors of file size v
Verify
[] Disable FAP before download
[] Enable FAP after download
[ Jump to the user program
[ Write user system data [] Button free mode
sLib settings  Software serial number(SN)
sLib status: Disable
Enable sLib Main Flash
Enable password  Ox | 55665566 Start sector Sector30—-0x0801E000 ~
[[] Disable sLib before download INSTR start sector Sector31-0x0801F000 ~
Disablepassword Ox| | | Endsector Sector31-0x0801F000
Disable sLib
Start Download Close

3.44

2024.08.30

KT ICP Programmerff £t B, 152 #ICP Programmer ' F it
(2) FEREHEFmain.cZHHslib_enable()ER%t

FEAREPE I SR HON R IE A EPAT IS — IR IR 3, BinT DUB 22 FE X R DhRE . BT %, R
FAEmain.cthf#fE #define USE_SLIB_FUNCTION B 7],

Project_ L0 #HATIHFE

RO, FIRMGIE IE N 2% 24 AR IKHZ 2 15KHZ IE 52 3 N5 5
testinput_f32_1kHz_15kHz 5, 154 FIIKHZIESZ 3 5i 77 i EltestOutput, 44 )5 2 BR Tl
S HIMATLAB# A F 1547 HAF T8 ErefOutputh BBl i Elox s an SRR Z2 (5 /N T TUUME (R ELSNR K
THRKITIK), |RF ESEMLEDI & —HINK, RZNUZLEFKILEDIT —ENE, FEE

Project_LOF#ENLRE

% 26 1
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2024.08.30

& 27. Project_L0 HATVFE

-
i

LED3 toggle
continuously

Execute
. User button
system rest to activate
SLIB Pressed ?

T yes
v

Green LED4 on Execute
FIR filter
3 seconds
test
Yes

Check
FIR test
result

SLIB
Operate
uccessfully?

Success

SLIB
already
enabled?

No Enable SLIB

Yes

v

Green LED4 toggle
in infinite loop

BPAT OB, 1HZR T VD5

(1) f#HIKeil® pvisionJt & \utilities\AT32F435_437_slib_demo\project_|0\mdk_v5\H 3% T ]
Project_LOTiH, JFE#imi%.

(2) ETFEBMRIBZAT, K AEAT-START-FA37H T LA 27 B4 SLIBEL S {3
(FAP/EPP), Unfffy, miif/cHICPZI T HM X LRy #Rikbs, S5 N,

(3) TEHMIEIIFGEIATIE, 2F BT ERILED3ST FrEHRIE N £k .

(4) % FRT EMUSERIZHE, MlaP TG IER S MIEH .

(5) HEXHEHER, HHERIEH, SHELEDMT RN, k2, MR ELED2AT R4
$F o

(6) FEELXTEE R IEFAIZME T, ¥ main.cHF USE_SLIB_FUNCTIONA # & X Ht F 4 3 Al it

#2TH R 2.0.1
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SLIBHJiE, mie#iirslib_enable() i %% ESLIB, =W EKRM, AGLED2IT&—HRE. &
WHE Y, ZRELEDALT & fHsm 43R R fF HUT R 4t E B (system reset) KA 2ISLIB. A G FEF
PAGER2 ()R

3.4.5 AL RAFS E SO
L (header file) BRAF 5 5 X A% (symbol definition file) & 2 % 1 5 ¥ 6l Project_L17E{H FIFIR
fICIB IR s U FEEA B 236, st R&main.cHh &L ifir_filter.h SCHF.
FF5 8 XA 7= H 7 32 R F 1) T2 EL % (toolchain) AH 5

f# FKeil® pvision F=AERFS & UM

JHEWR:

® it Ottions for Target = Linker ¥ i€ [

® 7£ Misc controls iX—#%, ¥ l--symdefs=fir_filter_symbol.txt #r4, K&

& 28. ¥ E Keil Misc controls 31

Device ] Target ] Output ] Listing] User ] C/CH ] hzm Linker lDebug ] Utilities ]
™ Use Memory Layout from Target Dialog #/0 Base:
™ Make RW Sections Position Independent R/O Base: |(<08000000
I~ Make RO Sections Position Independent R/W Base [2<20000000
™ Dont Search Standard Libraries
I¥ Report might fail' Conditions as Emors disable Warings: |
Scatter | \glip-wxo sct i
= | H_s
1
Misc —~gymdefs=fir_fitter_symbol td -
controls L
Linker |-cpu Cortex-M4fp "o -
control  |-ibrary_type=microlib —strict —scatter " \slib-waxo sct"
string i
0K | | Bomal | | Defaults Help

® EWmMIFEANUIHG, fEproject I0\mdk v5\Objects Hzg Fulhes 4 — 14N
fir_filter_symbol.txtf1 755 & XA
® IXANFFSE SO TEATH AR TE X, TR EBN, RO % A P 2T S
TEPEDL R S, RS Rfir_filter_symbol txt 2 R Wi~
B 29. &G fir_filter_symbol.txt H&
HETHDEFS>H ARN Linker, 5060960: Last Updated: Fri Aug 30 10:32:19 2024

0x0801£f001 T FIR_lowpass_filter

R AR AERFS 8 U
JNEIR:
® % Project->Option->Build Actions
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& 30. ¥ E IAR Build Actions % I

, |

Categony:

General Options

Static Analysis

Runtime Checking
CfC++ Compiler
Assembler

Euild Actions Configuration

Pre-build command line:

Cutput Converter
Custom Build [:]
Linker | FTOOLKIT_DIEF\binhisymexport. exe ——edit “FPROT_DIRhst [:I:]
Debugger
Simulator
CADI
CMSIS DAP
GDB Server
I-jet/ITAGjet
JHink1-Trace
TI Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIXDS

QK. ] [ Cancel

® JRJSTE Post-build 24T HEIALL N4>

$TOOLKIT_DIR$\bin\isymexport.exe --edit "$PROJ_DIRS$\steering_file.txt"
"$TARGET_PATHS$" "$PROJ_DIRS$\fir_filter_symbol.0"

® kit fir_filter_symbol.o &% HIWFF 5 € L3, steering_file.txt Ji#Eproject_IO\iar_v8.2H
SR, R RIEREE LR R A RS, T AR 22 A DX FH () N 54T Fah g, I
T, FHrshow" & FH SRi% £ o 20 iy 4

B 31. 4i%8H) steering_file.txt HZ

show FIR lowpass filter

fEFAT32 IDEF=AEZFS 2 0l

TR
® Gl keep_sym.txt3Cf, HSRIEFE LM BT S, FtRIE 2242 XA H BN &34 T
FEh4miE

B —postbuild.sh3CfF, SCHFPM I TRE, B2 T4 e & oh £ PR bk (1 1d SC 4
ik project_I0 THE, %M brt stk #EProperties

R1i%C/C++ Build->Settings->Build Steps->Post-build steps->Command, HA
"_.Ipostbuild.sh" "${BuildArtifactFileName}", siiiApply:ak

® Yiit)5, DEBUGIfJr <Az pli—keep_sym_app.ld3C
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9[- R AT32F435/437 Security Library Application Note
& 32. AT32 IDE %} post-build #54
T 2
- 2:2??1‘“[’ Configuration: |Debug [ Active ] ~ | | Manage Configurations...

Build Variables
Environment
Logging

Settings

Tool Chain Editar

¥ Tool Settings ) Toolchains M Devices [ Container Settings # Build Steps Buil| * | *

Pre-build steps

Command:
C/C++ General
Linux Taols Path | V|
MCU Description:
Project Natures | v|
Project References
Refactoring History Post-build steps
Run/Debug Settings Comman; d:
Task Tags [/postbuild.sh *${BuildArtifactFileName} “|
Validation
WikiText Description:

| vl

Project_L1: 2&¥H sl

Project_L13G <> { FH B fEProject_LOiALF, I AW 2 FIATI2FA37:8 7 1 N FEH Bk
SLIBEY HIFIRIKIEIEE 2% bR 2L R4 Project_LOFRALIISLSCHE. F7F5 1 SO LA 32 N A7 X Bk
1%, 2 A P ie] L2 iProject_ L1145

® v —ARAHIH

® 5| HProject_LOFEME 1SS R 5 5 2T H B

® A HFIRCE B 4% bR B

® JFRIFHIAAH B ORI HEF

EEHEI:

Project_L15Z5if# ] BRProjectLOFTF A& i —#F i) T A% K AHFI R A 9w - A2 177, AR T RE 2 R
A7 A A ir) L, T2 8 H Project_LOFRBERIARAD . Flan4yifsl+ Project_LOMEH K /2Keil®
uvision V5.36.0.0 , #Project L1t B4 ] FIREIX M RRAS o

vz DIV S|

A NProject_LOJG H N ZEFEX CE HH 7 —8F 2 M EINA X, Project L1FARAL A2 S I
Project LO$At () 3= A FF X Hemudg ke g HEBCE (b . BS A T4 ) 3 T A7 X B, 23 0 75
P XIS Bk, B AADTE S 12 B G HE B AN X3y, 7R R

Keil® wuvision Hjscatter file
A2 project_I1\mdk_v5\ Htfend user_code.sct™C 4, ¥ EINAEAS VI M A X B, a2 1
KX 2 SLIBARY X . 1b4h, RAMAX L Z R SLib SRAMFA X 48, a1+ K

% 30R WA 2.0.1
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3.5.2

2024.08.30

E 33. &5 1 scatter XX

LR_IROM1 0x08000000 0x0001E000 { ; load region size_ region

# o (RESET, +First)
# (InRoot$$Sections)
1.ANY (+RO)
}
RW _IRAM1 0x20001000 0x0005F000 { : EW data
1.ANY (+RW +ZI)
}

. 0x20000000 = 0x20000FFF RAM reserved for SLIB code

fa—

; 0x0801E000 ~ 0x0801FFFF is SLIB area

ER_IROM1 0x08000000 0x0001E000 { : load address = execution address

LR_IROM2 0x08020000 0x0Q03D0000 { : load region size region
ER_IROM2 0x08020000 0x003D0000 { ; load address = execution address
_ANY (+RO)
}
.
I
IAR KIICF file

Al Z M project_|1\iar_V8.2\ H 3 Nenduser.icf U4 H i (13 4
B 34. BHUEHI icf X

define region ROM_region = mem: [from __ICFEDIT region ROM_start__  to __ ICFEDIT region_ROM_end__]
—mem: [from __ICFEDIT region_SLIB_start__ to _ ICFEDIT region_SLIB_end_ ]:

define region RAM_region = mem: [from __ICFEDIT region RAM_start__  to __ ICFEDIT region_RAM end__]

- mem: [from __ ICFEDIT region_SLIB_RAM start__  to _ ICFEDIT region SLIB_RAM_end_ 1;

AT32 IDE Hjld file
A2 project_l1\at32_ide\ H3% FFLASH_enduser.ld /&2, dsintn FEMI4T

&l 35. Id X400 project_10 A2 BRI SCAE:

INCLUDE keep sym_app.ld

FEIR B FINARFS 2 X

Project_ LOF=AE (455 & L AHir_filter_symbol.txti ik s i EProject_ LA H i, A fe ik IER

S T4 45 B SLIBARS X AACHD o
fEKeil® uvisionFINAFFS & X
TAEF R bnfir_filter_symbol txtX N5 & X, R E:

A 36. 7 Keil il A\ symbol definition file

WA 2.0.1
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{1 uszer

[d bsp

[ firmware
[J cmsis
=) L—FirFilber
_1 fir_filter_symbol.td
[ readme

R se A fir_filterfb 45, 40K & SR T SO Object SCAF, 1A A2 JFUR I STAR (text) SCAF,

(CRwEw iy
Bl 37. BEAFS E SUHHIRELN Object file
kA Options for File “fir_filter_symbaol.txt" @1
Froperties |
Path;_|&i
File Type| [Object file ~| 7 Inchude in Target Buid
Size! i 7 Bytes K
last change: |F|1' May 21 11:14:16 2021 4
-
Stop on Exit Code: |No1 specified J 7
Custom Arguments: |
Memory Assignment:
Code / Const: ‘:dafauﬂ: ﬂ
Zero Initizlized Data: ‘:dafau?t) ﬂ
Cther Data: ‘:da{au?t) j
0K | Cancel Defanlts Help
= \
FEIARPIIALRF S & SO

Hfir_filter_symbol.o iX-Object>Z im0 2ifir_filterfFHEI AT, T &
/& 38. 7E IAR AR5 & L3

= @ project_I1 - at_start_f._. +
M bzp .
B crmisis ™
2 W filtar

\i [ fir_filter_symbaol.o
fiFFrerare L
M readme
M user ™
B Output

TEAT32 IDEHIIARFS & X3

il ¥keep_sym_app.ldif7E 1 fir_filtter XA Je A I TAE, fEProject->Properties->C/C++
Build->Setting->GNU ARM Cross C Linker->Library# s filkeep_sym_app.ldfi7E 4%
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& 39. 7£ AT32 IDE ¥ Id 42

@ Properties for project 11 O

Settings - g
Configuration: |Debug [ Active ]

~ | Manage Configurations...

& Tool Settings 8 Toolchains [ Devices @ Container Settings # Build Steps Buil| * | *

(8 Target Processor Libraries (- &
(& Optimization
2 Warnings

2 Debugging

v 1 GNU Arm Cross Assembler
(& Preprocessor
(& Includes
(& Warnings
(£ Miscellaneous

v & GNU 55 C Compiler
(2 Pre
(2 In
(& Optimization
(B Warnings

WikiText

(& Miscellaneous
v 1) GNU Arm Cross € Linker
(5 General
(5 Libraries
(& Miscellaneous
+ 1) GNU Arm Cross Create Flash Image
(5 General
~ B3 GNU Arm Cross Print Size
(& General

Restore Defaults Apply

@. Apply and Close Cancel

3.5.3 1AM SLIB R X R
Hfilter.h3k U4 imain.c 51 BLAF5 @ SO IERHUINAT H 2 5, AR5 X I 2% 08 50k AT LA
B . J7an
FIR_lowpass_filter(inputF32, outputF32, TEST LENGTH_SAMPLES);
Hor:
® inputF32: R ZHAGE SEIERIIRE
® outputF32 : FR A 7 5 Bl R A FaEt
® TEST LENGTH SAMPLES : i kB {5 S REASL

3.5.4 Project_L1 #ATHE
Project_L1MHATIRAEM FEl, SN T:
® JFEHAT ELED3NT £ 4L R 4R
® % FAT-STARTH - FHUSER %4, FIR_lowpass_filter()JT 4 iz 5
® UEFEEIRLIER), LROLEDATFRSINGER, WHEH 45 R AR 2 LLED2XT Fr4E A 4%

-
2024.08.30 # 33| fRAs 2.0.1
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& 40. Project_L1 Jif2H

O )
i

LED3 toggle
continuously

User button
Pressed ?

yes
v
Execute
FIR filter
test

Green LED4 toggle
S
in infinite loop < Success

3.5.5 WX TR SLIB fRe”
M2 PRI R N FHFR T, 2R TR, DU LIKel® wvision v,  UiHATE T
EARIUN,  SLIBUMAT By R X P A RS 4 A3 11 77 =Sz Y
® JTJHiProject L1W H I ¥4 %
® iili"Start/Stop Debug Session”# A i
® {t’Disassembly” % H mii¥ihn 55, 4 /51%4%"Show Disassembly at Address”, 41~ &

B 41. i# )\ Show Disassembly at Address

|- B | = = | L=r mrstaterse v D M| W VL R[] N
(DB B =& 8- 3-8 3-8 -] %-
@ Disassembly LN -]
«|/[ox0s003ESZ 270 BX 1ir ~
b 94:  AT32_Foard Init():
as:
98: /* Configure Flash to generate ||| Mied Mode error occur +/
|E0x08003E54 2804 cup 0, B0y Mod
0x08003ES6 D106 BNE 0x080 B ORE
97:  EInshle_Flash INTi): Address Range »
a6:
5o: Show Disassembly at Address..
100: /7 Wait for KEY button to be p T
O0%0BO0IESE 4304 LDR £1,[p aunto Cursor | cner10
0x08003ESA 6809 LDR 1, [N =
E;: :lhlle(ATSZiﬁHTTONistatEtBLTTTON P S ———
Ox08003ESC FO510104  ORRS r1,r1 O Enable/Disable Breakpoint ctri+Fg
O0x0S003E60 4208 LDR £z, [p
| loxosoosesz e011 STR 1, 0r Insert Tracepoint at ‘0x0B003E54".. v
104: Delay ms(300) ; Enable/Disable Tracepoint
105: b
i06: Inline Assembly...
107: /* Turn Off LEDI */ Load Hex or Object file...
0x08003E64 EOOS B 0x080
0x0800IE66 4907 LOR £1,0P Instruction Trace v N
4 < Execution Profiling » >
_] main.c % Insert/Remove Bookmark Ctri=F2 &8
2 H} GallStadk 3y copy Ctri=C B
L Lib Wl.x.xhiTUtilities) ) AT32F4034 3 Name Tocation/V... Type
1 ] 1 1 S S -
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® i A\SLIB_INSTRUCTION;Z 46 &5 [X ik

K 42. #% & Show Code at Address

Show Code at Address -

Address:

(<0801F000] Go To |

A LAE FISLIB_INSTRUCTIONHEhEIX BLIT4G, 7 2 H) A% #8 2 0xFFFFFFFF

& 43. RIEEF

Dizassembly

EbeDEDlFDDD FFFFFFFF DCD O0xFFFFFFFF
Ox0301F004 FFFFFFFF DD O0xFFFFFFFF
Ox0301F0083 FFFFFFFF DD O0xFFFFFFFF
Ox0301F00C FFFFFFFF DCD O0xFFFFFFFF
Ox0301F010 FFFFFFFF DD O0xFFFFFFFF
MNwNani1FN1d FFFFFFFFE T MeFFFFFFFF

® [fktHiZEMemory & 1% ASLIB_INSTRUCTION[# ik, H4xFE $|4#k2 OXFF

44. Memory & O&BF NG

Memory 1

Address: |(x0801f000

Ox0301F000: FF FF FF FF FF FF FF FF FF
Ox0301F022: FF FF FF FF FF FF FF FF FF
O0x0301F044: FF FF FF FF FF FF FF FF FF
0x0301Fl0ee: FF FF FF FF FF FF FF FF FF

SAAST TAAA . T T T TTOTTOTTOTT T OTT

® {iMemory% [, i ASLIB_READ_ONLY 246 55 X fthhl, FoAXAS X 74 D-Code B i i
LR, P DAAT DUE B ok i 2

&| 45. Memory & 2% SLIB_READ_ONLY &R H

Memory 1

Address: |(x0801E000

0x0301EQ00: BS E1 EE BA 12 22 DO BA 00 0OC
Ox0301ED22: OB BD 5C A3 08 BD 00 00 00 oOC
Ox0O301LED44: 0OA 32 8A 3D 00 00 00 00 5C AC
0x0301EDee: T2 3B 00 00 00 00 12 22 DO BE

FEMemory & 111 BURE S SLIBIX 3 i B 2Rk s i, FLASH_STSZF /744 (fIEPPERRLE ™"
HEL, DrRE5RPREER
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& 46. SLIB E i3,

=-5TS 000000010
QDF r
PRGMERR |
OBF r

UARA AL S PRI IR I, ZREEPATRE ot 2 dE N o iR e L T
B 47. FRPERDE

115 void FLASH IRQHandler (void)
116 5 {
> 117 ‘ ;lrf (flash flag get (FLASH EPPERR_FLAG))
1188 {
119 flash flag clear (FLASH EPPERR FLAG) :
120 delav_ms (500) :
121 + }
122 |}
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4  FREANEwmA A REES & THRERE

J7 i A it P ARIS BETH SE UG, TRE N ERBIE - AMCU, X K B & B AR ) 22 4 )
@l PR AR E R 8B UL P 2%, 19982 LA L Project_LOFIProject_L1 4.
FEVE R e BIAT-Link )2 28 F 80, PEANFEIA T LLS 5 1ICP A FH SO A AT-Link i F SCRY .

41  FREALH P ARES R

J7 E R Je sk SLIBAUSEIMCU, 285 2 H P iR besk b AL ZIMCU, IR -

(1) 77 ZErH G 1R 58 ) TR A SLIBHE 4 A RS H R AF BRBIN S Z HEXAY, 1X 25 7] LU IS &4
IDE¥ 34 1ICP T2 El, BInfEKEIL TR, userik i v nfromelf.exe --bin --
output .\Listings\@L.bin IL, &4 Boss B[ - Hbind , Resf B R SLIB B SRR N fE 28 44 .binté
X, A EHNER_SLIB_INSTRUCTION.bINFIER_SLIB_READ_ONLY.bin, SN 52
SLIB-INSTRUCTION - FISLIB-DATASC A, WA LUK IRICP B4 T T TAE e BEHEXE R J5 5
i S>3 A A bt 3, B bin g i Rk, R

& 48. 4 gk SLIB fREE#4) bin X

RO wpLons o gt s e on

Device | Target | Output | Listing User  |c/C++ |Asn | Linker | Debug | Utilities|

Command Items User Command . | Stopon Bd... S..
- Before Comnpile C/C++ File
[~ Run#l 3 Mot Specified ™
[~ Run=2 25| Mot Specified ™
[ Before Build/Rebuild |_-| ER_' RDM1
[~ Run#l 23] Mot Specified T
[~ Run#2 (3] Mot Specified T J ER_' ROM2
[=--After Build/Rebuild
[¥ Runzl fromelf.exe --bin --output \Listings\@L.bin IL ‘_";ﬂ Mot Specified | I |_-| ER—SLl B—l NSTRU CT' DN
[~ Run=2 5| Mot Specified T ._-l ERE SLIE READ OMNLY

(2) KER_SLIB_INSTRUCTION.binfIER_SLIB_DATA.bini#iid ICPT. F, 7EZkEEtFIMCU, F
]

49. ICP fE£kHe MCU

= [@ Download Form — ®
.
File  J-Link settings  AT-Link settings  Target Language Help B
Disconne | |PartNumber. AT32F437ZMT7 _FlashSize: 4032KB | ?r ? Erase options
ct Erase the sectors of file size ~
AT-Link-EZ FW:V2.3.4
ATLink .| |ATLink SN: AG4DBS00004076BB0C67DB07  (WinUSB) ﬁ- 45}: jj Verity
Extra configuration
QSPI Config [] Disable FAP before download
Memory read settings Enable FAP after download
Address 0x |08000000 Read size 0x |000003AC Data bits |8 bits Read
Write user system data [] Button free mode
File info
User system data file path
Lo, Eile name Eile Size. ddress range (0 Add
‘D\usd_deﬂa.bm
1 ER_SLIB_READ_ONLY.bin 118 0801E000-0801E073 Delete
2 ER_SLIB_INSTRUCTIOM.bin 280 0801F000-0801F117 5
sLib settings Software serial number(SN)
sLib status: Disable
Main Flash
Flash CRC File CRC verify Btk all:
Enable password  Ox | 55665566 Sector30-0x0801E000 ~
Flashinfo File:ER_SLIB_INSTRUCTION. bin Start sector eclor: il
Address range:[0x0801FD00 0x0801F117] checksum: 0x00007743 [] Disable sLib before download INSTR start sector Sector31-0x0801F000 ~
e 0 1 > 3 N 5 5 7 3 g A B c o E F BE ~ Digable password  0x l:l End sector Sector31-0x0801F000 ~
zn E9 |FF |47 (08 (46 |OF |46 (90 (46 |20 |25 |4F |EA |58 |19 |-7¢ Disable sLib
0x0801F010 40 |F2 |00 |03 [c2 |F2 |00 |03 [4E |F2 |00 |02 |CO |F& |01 |02 |@F
0x0801F020 D (21 |01 [A8 |00 (95 |00 |FO |58 [F8 |00 |24 |oc [ED |04 |FB 107
0x0801F030 0s [Fo |07 |EB |80 (02 |04 |FB |05 |[FO |06 |EB (80 (01 (2B |46 O
0x0801F040 01 |48 |00 |FO |05 |[F8 |84 |1C |4C (45 |FO |D3 |BD [EB |FF |87 |O7
nennararn JEVSS PSS PSR USRS USSP D AP VS I IS R P P P
< >
Start Download Close
11:17:02  AT-Link connection is successful
1 ] S S G . S -

2024.08.30 #3ITH fRAs 2.0.1




AR

AT32F435/437 Security Library Application Note

(3) HEIEILICP THML & B il H TR AFHIAT-Link, AFANAT-Link & EFZFIMCU, {R1F

BT H TR T .

& 50. AT-Link B £823¢%] MCU

[ AT-Link Setting

AT-Link settings  AT-Link offline config settings  AT-Link offline download status

Offline project W Delete Create
Projectname |slib_project Device |AT32F437  ~ | |AT32F437ZMT7 ~
Mo, File name File size _Address range(0x) Storage Jocat... Add
1 ER_SLIB_READ_ONLYhin 116 0801E000-0801E073 Delete
2 ER_SLIB_INSTRUCTION.hin 280 0801F000-0801F117
T >

Erase option  Erase the sectors offile size

[] Download times I:I

] Encryption transmit

[ Resetand run

Download interface

LY

Verify

SWD

[ Write user system data

[] Enable FAP after download

Software serial number(SN) _SPIM settings _SLib settings = Bluetooth module Mac setting OTP § ¢ | *

Enable sLib

sLib enable password  0x B5665566

Main Flash

Start sector Sector30-—-0x0801E000 -~

[] Disable sLib before download

Open project file Save project file

INSTR: start sector | Sector31-0x0801F000

End sector Sector31-0x0801F000

Load parameters Save parameters

Save project to AT-Link Close

4

S bR PR3, i ] RIS AF SLIBE 2 (IMCU,  BEI SLIBIRAS &

AR,

2 P JE L AR ek BUE B2 sk N I ACRS BIMCUSE AN L 7R, fELbesk i M.

2024.08.30

% 38|
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& 51. &I H Pl RB%E MCU

|3 [E) DownLoad Form

" File J-Link settings | AT-Link settings  Target Language * Help

|| Di ‘PanNumber. AT32FA37ZMT7  FlashSize: 4032KB
VL s

Extra options
Erase options

ct
| AT-Link-EZ FW:V2.34

| [ATLink - AT-Link SN:

Erase the seclors offile size

87D807 Verify

Extra configuration
QSPI Config [] Disable FAP before download

[] Enable FAP afier download

Memory read settings

Address 0x |0801E000 Read size (x (00000074 Data bits | § bits Read
[ write user system data
File info
L, Eilenam, Eila Si: ddresc ranga(lxy Add
D\usd_data.bin
1 at32f435_project_I1.hex 7392 08000000-08000447,08020000-0802189 Delete

|
< > sLib status: Enable
|
File CRC verify EElRELE
Flashinfo File:at32f435_project 11.hex

Address range:[0x08000000 0x08000447] Address range:[0x08020000 0x08021897] checksum: 0x000A5473

| Flash CRC

[ Disable sLib befare download

sLib settings  Software serial number{SN)

Enable password  Ox | 55665566
Disable password  Ox | |

Address. 0 1 2 3 4 5 6 T 8 Ll A B c o E F A A
8 |23 [0 |20 (01 |00 |02 |08 |57 |06 (02 |08 |4F |06 |02 |08 |[a Disable sLib
0x08000010 53 (06 |02 |08 |2F |06 |02 |08 |F1 06 (02 |08 |00 (00 |00 |00 |SO
0x08000020 00 (00 |00 |00 (00O |OO (OO (0D (OO (OO (0O (OO |SB (06 |02 |08
0x08000030 33 (08 |02 |08 |00 |OO (OO (0D (S9 |06 (02 |08 |SD |08 |02 |08 (30
0x08000040 18 (00 |02 |08 |1B |00 |02 |08 (1B |00 (02 |08 |1B |00 |02 |08 (O
v
< ) B B S
[project Imdk vStistinasiat32f437 project I0.biNER SLIB INSTRUCTION binl File download successfully! ! ~

[] Jump to the user program

[] Button free mode

Main Flash
Start sector Sector30-0x0801E000 ~
INSTR start sector Sector31-0x0801F000 v

End sector Sector31-0x0801F000 v

Start Download

Close

4.2 ﬁ%ﬁﬂl%ﬁﬁ)ﬁ PARIBAE IR

2 IO SLIBACHE A1 2 ity FH 1 S FAR AL 2 45 31—
%@JMCU, i L

(1) 77 g i e ) TR IR b —

(2) FEREIBLICPHIEELTH TR RFEIPC, 7 LR KX

BUE. TH SR EAT-Link. N E SRR TR FAPEE,

T BT H LA G O ZEWME, Kyd—H
XA IE 526 5 H L, /Eszﬂy‘ﬁ%éffﬁﬁIﬁ

NELTH TR,

2024.08.30

% 39|

I AT-Link B £ ek — Ik R

TR I EANEE, 1S RISLIBER AT IBINAY
ATRELE S S, LLfRE T
PRAFE LI H TR T

CRETF L, S A af BLslib.bin 7 E G 1 2 slib.benc
BETEXT VL 1 2 F HHIAT -Link - A BELEH

WA 2.0.1
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B 52. HfEE&IE TR

(& AT-Link Setting - X
AT-Link settings  AT-Link offline config settings  AT-Link offine download status
Offline project ~ Delete Create
Projectname |slib_project Device | AT32F437 | AT22F437ZMT7 ~
No.  Filename File size  Address range(0x) Storage locat. Add
ER_SLIB_READ_ONLYhin 116 0801E000-0B0TEDT3 Delete
2 ER_SLIB_INSTRUCTION bin 280 0801F000-0801F117
< >
Erase option | Erase the sectors offile size ~
[] Download times l:l Werify
[] Encryption transmit
[] Resetand run Download interface | SWD ~
[ Write user system data
[] Enable FAP after download
Software serial number(SN) SPIM settings SLib settings Bluetooth module Mac setting OTP § 4 |+
Enable sLib Main Flash
sLibenable password Ox | 53665568 Start sector Sector30-0x0801E000 5
I AT-Link project file settings (e
[ Disable sLib before download INSTR start sector | Sector31—0x0801F000
End sector Sector31-0x0801F000
This project is only used at the specified AT-Link.
Load parameters Save parameters AT-Link SN : CFD275220040B56D0117C502
This project is only used ance.
AT-Link AIN : FOOFA432D013A913
Open project file Save project file Save project to AT-Link Close

(3) Zuif P ERNZELIIH TR, HICPFIHFIHE SCF, @k dsimsctEshae, w7 LA IR AR
ENZELTE TR, ARG R RIPCEE B RIAT-Link, BT AT B2k T 850 lelE,
Wi H eI an ™.

TERE: JIBTIEACIS I 5 BemEF X, BT2e T H L RE AR CH A R B E AN T 2, P A g By K vy
TEFF RN & i B -

S S - SN . . S N
2024.08.30 % 40
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& 53. ¥INIRE S

[ AT-Link Setting — X

AT-Link settings  AT-Link offline config settings  AT-Link offline download status

Offline project w Delete Create
Projectname |slio_project Device |AT32F437 AT32F437ZMTT
MNo.  File name File size  Address range(0x) Storage loca Add
1 ER_SLIB_READ_OMLY.bin M6 0301ED00-0B01EDT 3 Delete
2 ER_SLIB_INSTRUCTION.bin 280 0&801F000-0801F 117
3 atiz2f435 project 11.hex 1096 03000000-08000447 R
< >

ase option  |Erase the sectors offile size

Software serial number{SN) SPIM settings SLib settings  Bluetooth module Mac setting OTP S 4 |+

Enable sLib sLib position Main Flash

Start secto Sector30—0x0801E000
Disable sLib before download STR start secto Sector31-0x0801F000

Sector31-0x0201F000

Open projectfile Save projectfile Save project to AT-Link Close

This projectis only used once.
This project is only used at the specified AT-Link.

2024.08.30 B AMH fRAs 2.0.1
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5 RAEHE

R 2. CMERRATE
H# fg 4 RE
2021.9.8 2.0.0 | WIERRA
1A% 4 FE X FH B Hb bk 7E flash K sram I G & 75
2.3 INAT32 IDEM S FEH KA b

2024.8.30 2.0.1
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ETZLRA - HFAsE

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

T RIS A IR, AT DAEATT7 2T TR BGHAT A W78 BB R B4R AL BVF AT o A SRASTR AT 733 S AR AT
B EURS, ARAATERS A ] A =05 7 iRk 55 SRR R R TR, S N Je DME T 7 2UAE A T
L5 = 7 7 i B8 35 BCH P T R P AR DRALE

FRARFERERE I I Ak rh A B, I, R R 07 ) P A s AN AT T R BRI RE, BB IR T4 &
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