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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, o] CRAP A 5 S8 R R I R 0 B E SRR P AU S (IP-Code), 8 A ks il 4 S
— TR B R

NI — B 73K, AT32F403A/407 #5124 1224 FE X (SLIB) I Lhfig, LA 1EE 2K IP-Coded
2 F P O RR P UE LB B, ks BIER S H

A SCRHG VEGH ] IR AT32F403A/407 F 51 22 4 P [X. 1) I FH JER B A 0 1EA3k v
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RLH R

T4 X B R
O i LU IR B DN 47 s 46 g 00 R X (R0 e IX), E O R 0  O

AT R M X 3, DA BRI iR, HoR s B F X AT DL A 4 2 i & 5 iR AT
TR K

@A BE X R4y AR A 224 E X (SLIB_INSTRUCTION) & % 4% %2 4 JFE X
(SLIB_DATA), H Al @EHE MBS E BN 22 EXAFRIELS, HALFENSZEEKX
T2 TR -

i & 2 4 FE X (SLIB_INSTRUCTION) N 1 #2 /7 AX 85 { fE # MCU % i I-Code & £ 4T
B2 (I AE P AT), A EEIE I D-Code &t 28 DL sk B4 (19 7 5K 13 B (L & ISP/ICP &
15 BL & NN B RAMS B I FE ), LAk B S 4 19 77 X 25 97 I SLIB_INSTRUCTION
W, 3 3 ol 4 # =2 OxXFF.

4 22 4 PE X (SLIB_DATA) M £ #5 X Gt & ik D-Code i L2 L, AREE A

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
(BEREFEXMANE) FKERETEEEEMNEERERE, BASAEFR
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 .
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B 1. HHZAERE XM ENFX S

User Code_Start@

USER CODE

User_Code_End@

SLIB_Start@

SLIB_INSTRUCTION

SLIB_DATA

SLIB_End@

74 X LK N & BLES X (sector) A AL i vt e, & — B X K/NBLSEBRMCUZRY =
NUE. RIZLAT32F403A/407 R H &R 5 1 FNAFE K/ BB X KN KA B .

% 1. AT32F403A/407 BRI S NER/NEFE

o % AHINAER D (Byte) | SMEAD (Byte) AT B
AT32F403AxC Sector 2 ~ 63
256K 2K
AT32F407xC (0x08001000 ~ 0x0801FFFF)
AT32F403AxE Sector 2 ~ 63
512K 2K
AT32F407xE (0x08001000 ~ 0x0801FFFF)
AT32F403AxG Sector 2 ~ 63
1024K 2K
AT32F407xG (0x08001000 ~ 0x0801FFFF)
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22 MBI REEXRF

BRINRET, REFEXKEHFARBLRA LB S Ry B L4 PEX®E T
WHFATEHAE, BABENZEEX R ETFHAHMBB, X SLIB_UNLOCKH /£ #F 5 A fif 81
OxA35F6D241H , i# il & F SLIB_MISC_STSH 17 2 HISLIB_ULKFAL #i A iR BiR T, Bl
Jo R o V5 X 22 4 B X W8 A AT A 5N OB E

JE B F N AE 22 A B X D BRI R

K 25 FLASH_STS 17 #% 1 OBFAL,  LL#A I\ ¥ A o Ath 1E 78 32E AT 1 TN A7 48 1

%t SLIB_UNLOCK % 77 2% 5 N OxA35F6D24, VL4744 FE X MR 4

K & SLIB_MISC_STS% 7 #% M SLIB_ULKFA7, DL A A i 85 1 20 5

FESLIB_SET_RANGE % f7 #} B /€ ZAR P M X 4k, B & 484 X 584 X bk

LRFOBFILAEN 07

{ESLIB_SET_PWD A7 #% W € % 4 X 38 % 1 5

FFOBFILAERN 07

B S W AE N 22 A PR X AR

BEAT RBE AL, HEFER L2 EXRE T

B2t SLIB_STSO/STS17 17 #% I T 1 Wi %2 42 FE X 1% & 45

ERFEIN:

o HufEENAPREREENX, SLhral &5 UES WKL

® 4 X ARG L R LA X O AL HEAT ek, HoRR g s bk 00 205 N A7 M bk X 5

® I ) B R R AR RS HoOm R S B AE NI — X (X 0)N, 1E 20 N A
B X E A A PR X

® TG A X ARY IR AN, AT JSCE TE N AE I RTAKB I

KTREFEXECHFAHNVEM U, 155 HAT32F403A/407 R 5 H R F it .
Ja Bl 22 A X IR 7 ] 2 55 22 4 XN Y project 10 7 T-main.cH i slib_enable()
R K. I8 AT Al AR SR ICPERISPZI S T B st e, Jo T = YO S VEL R B .

23 WERREEXRT

M R EX R TR B 3G, T LLE I fESLIB_PWD_CLR%H /74 5 N Ja il i & 1
HA SRR A DG . MR AEEX KR, SHhESHAT ENAZRE R ERES
TAREXFINE).

filE B £ N2 A EX WD ENT:

® i AFLASH_STS% {74 FOBFAr, LLHf A %A i 1F 75 3 AT 1) 4% 72 #8 1F

® {ESLIB_PWD_CLR& f£#F 5 A\ Sl & B 1Y 22 4 X 3% 15 ;

o MITRHEN, EILEEXWEF:

® i SLIB_STSO# 17 & T HI Wy & 4x X ¥ sE 45 R
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24 HHEAPTREEXKER

Ui ET T S TR B, fEHE 4 % 4 JFE X (SLIB_INSTRUCTION) W I ) F2 7 A% 55 1T DL 4t
MCUZ: i 1-Code it £ IMHL, 1H R fig 4 i D-Code it 28 DLisz U4 1 5 a0 252, X REI
Ry 2R, WU AERLS e EX AN KRR, WA 583 R FE 38 E E
&2 2 PEIX 2N I8, 0 CRE e AR 5 4 9 B 11 3C 7 T (literal pool). 73 (3%
(branch table) sl % %t (constant) 55 2 38 2 415 & #% AT I 23 & 1 D-Code & 48 25 o2 B (1) %
i o

KARRBLLZEEXRZARBMERS, TRCEARFHE . Bt A - 1 g HF 208 E
R4 wEEX2ZNKRERFREE, 02 E % %2 F (compiler) i # & 277 4 X 4T
(execute-only) 1 A8 AL DL i G0 bk FS 46 Y 25 1 08 7 A .

B2 )% P32 — i WL S0 5t BR 43 53R 1

switch() & CH 7 # % H Bk #% 55 &, Ml v I sclk_source & & % 5 f] CRM_CFG
FAE AL, K20 F B 4 Ok I 4 18 5% (assembly code) “LDR R7, [PC, #288]", &
T2 7 11 20 2% (program counter, PC) i) 2 3 1k 19 77 30 2 lU1S CRM_CFG % /7 #3 U i ik, 1
CRM_CFG 1) ik 2 4 LA H B 1) 7 AR AL IR S X (MAER S ZREEXZN),
AT switch()iR 2Bt & R AT L. W RIB S L2 FE X N A X KR TR,
TE AT I I 350 22 7= A2 B iR o

5 =5 VOB AR 2 U A0 R R g 1R R R I IC B OR GBE A IR I TR) R .

& 2. 30l (1)

0x08004798 2600 MCVS r&, #0x00
79: zclk_source = (crm sclk_type)CRM-»>cfg bit.sclksts;
80:
0x0800479R 4F39 LDR 7, [pc, #2281 ; R0x08004880
0x0800479C &87F LDR r7, [x7, #0x04]
0x0800479E F3C70381 UBFX r3,r7,%2,%2

81: switch(sclk source)

83: case CRM SCLE HICK:

_] main.c ] startup_at32f403a_407.s ] at32f403a 407_clock.c || system_at32f403a 407.c ]| at32f403a 407_crm.c ] at32f403a_407_gpio.c

77
78 /% get sclk source */
M 79 || sclk source = (crm sclk tvpe)CRM->cfg bit. sclksts:
30
81 switch(sclk_source)
328 {
33 case CRM_SCLE _HICK:
84 if (((CRM—>misc3_bit.hick to_sclk) != RESET) && ((CRM—>miscl_bit.hickdix
85 svstem core clock = HICK VALUE * 6;
36 else
87 svstem core_clock = HICK VALUE;
38 break;
A y 1 1 ] S ] -

2022.4.13 B/ MME A 2.0.2
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B 3. CFtslT(2)

137: system core_clock = system core clock »»> div_wvalue;
Ox0200486E 4F0& LDR r7, [pc, $#24] ; BOxOBO048EB8
0x08004870 &83F LDR r7, [x7,#0x00]
0x08004872 40F7 LSR5 r7,r7,r6
O0x08004874 FEDFCO10 LDR.W rlz2, [pc, #¥16] ; E0Ox0B004888
Ox08004878 FECCTO00 STR r7, [rl2,#0x00]

138: ]}

EbﬂxGBGD&BTC BDFO ECP {rd4-r7,pc}
0x0800487E Q000 DCW 0x0000
Ox08004880 1000 DCW 0x1000
Ox08004882 4002 DCW 0x4002

AP MERRENRZEEX

T R R A ST E AR T IO O A, AMCUE i D-Code & £8 2 L. @
W, i ERA T EINAE S — JE X (sector 0) [ 44 Hb i 0x08000000, A itk 7F & B 1§
L A PEIX I, 0 5 SE DLR R

& AU KENMHFAME —HMXEEALREEKX

® T uAEXRPWETFAE, A MELENFRE —BHXAH

ZEPE XS R P XA RSB

2o A E X AR AR P AR (IP-code) n] BA AL T F 2 ARRS [X (42 42 B X 22 41 1 X 480) 1) o
WPEEF AR . EXFEE T, IP-Codel¥ &6 & XS R MHl, LFPC (BRI
B Ee) EATIP-Codelt) Bh#4 2 ix e pg $y . — H % 4 FE X W8 5, X 56 5% 5000 o bk 5t A
BE M o AR, b, XS AT R S ARRE X R B Bl Rk 0 e R R, 7 W PCHS Bk %
B AS R 1 M BE T G VR IR TAE . R E W B R A X%, MK BT 5 1IP-Codetf
KECW R B — w2 eFEX 2N BRI R RS . FERERE — DR %
H Function_A() 1 M 2| H X P 1 26 $L Function_B() 1 %1 + -

F 121 A 2.0.2
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B 4. ZREFEXKRBORHAMAP 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().

2022.4.13
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SENEVEE R

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 state bulfer and The SiZ¢ Of State DUrfer 15 (biockstze — momiaps — 1] */
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):

2022.4.13 #1471 A 2.0.2
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3.1
3.11

3.1.2

3.2
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REFEXBHIER

A BETGAH 24 FEX AE R YaB], IV s U Sa R B i 1 — AN B 3R
RPNAT32F40711SLIBI) A 5 AT32F403A5E e AH A, AL AAT32F403A My yu il fif idi B

SERIEER S
BEAERR

® i HAT32F403AVGT7H: H IAT-START-FA03ASLL i
® AT-Linkfii E 2%, FRIARIEHIRER

BAFTER

® Keil® pvision IDE (A=t il{# Fpvision V5.18.0.0) B¢ IAR Embedded workbench IDE (7=t 4|1
FIAR Vv8.22.2)

© T AIICPEISPLISE T H, T K BN BRI % 4 P IX 4L B
eI ER

RGBS T NGO, R TR R BT R B BUR RS (IP-code) s Ze i Al 1 i i 0
s, b

®  Project_LOK 7 ERIFF R AHER 2 e e X (1

®  Project L1 A B S (077 1

Project_LO%2 A i B e T4k %1 BIATS2FA03AS F JF 1 B 54 R IX R0, [RIINHR (T 9% 30
B T L A2 LR

O LINTEIHIMLR, I AR T T D B I L T R X

A BB RUE SRSk SO, A P LU AR S o6

1555 S (symbol definition file), A4 5 301 P 251P-Code i) &1 B S S bR, k2435
PP L AT LUE R TR, P st 2

6. WHIREREE

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

#E15] A 2.0.2
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7. NAREE

Provide AT32F403A Provide pre burned

chip . . IP-CODE AT32F403A chip
. ) >0 —
e Project_I0 Project_I1

ZEEXEFHARE: FIR @IS

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
TP A IR ) 96KHZ . 22T RIEPER K L5KHZ RS JERR 1M 00 T TKHz 1) 15 5%t
N EOSFIRGEIE B T RE R E .

& 8. FIR {CiEIE 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 P32 FIRJER A bR KT R AR B (R B A H K)o 3K 4 AR SO0 L B Bt 22 4 P [X

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

#1671 A 2.0.2
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3.4 Project _L0: J5EwEH

TR B E BIRR P, e R A LA |
® CBERIAH I R E G BF A T AT (execute-only) RS
W SR RE P ACRD g HE B 31 26 IR AF X 1) [X 2(sector 2)

® KGRI AR BB R HESUE B 3 INAFIX 1 5 X 4(sector 4)
o {ETFFEHTHATFIR lowpass_filter() LA iF H: IEAf P
® INUFRLINSE, KX 2K fR X 3(sector 2/3) W B NI A LA X, HH 5 X 4 K 5 X 5(sector 4/5)

WENEHRZAREX, R PTAEJE ] 1) 382 b LA F slib_enable ) Rk 5e R, 58 H
Artery ICP Programmer>k 5¢ il (G2 WU FHICP T R 52 il ik &)

® 7 2 PR R PR AR 3 1 30 o B 7 FH 80 ) Sk ST B RS SO

3.41 =4 H#4T (Execute-only) 1S
& —Fh THEE (toolchain) #A B S EEIT, 1T LR 14w i3A2 5 A B oC -t (literal pools) #1433 3%
(branch table)ix $E7F i & PAT if 2 kAR BEUEE 148 2 4% 30, #l1"LDR Rn, [PC, #offset]"ix 245
Lo KT A CRIGIF ] S T 2.410 3L .
LIKeil® pvision 4], Keil® pvisionfs Execute-only Code B Wi fifil g, ¥ 7 = T

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

® EFRCICAFHEAHEAN MIICSA, Y] SR BRI AR SR COC AT A fir_filterfiE 4
® LR BRAT AR S IR BT NS, i an A FE ¥ Option for File ‘arm_fir_f32.c’, 41~
B 9. Keil # A\ Option T
= fir_filter

%_)l arm_fir f32.c -

@ arm fir init FB32.c ﬂﬁ\ Options for File "arm_fir_f32.c... Alt+F7

_’| fir_coefficient.c Remove File "arm_fir_f32.c

ﬁj fir_ﬁlter.c ﬁ Manage Project [tems...
® 4t C/C++ % 1 H [ Execute-only CodeltTil, %4 /5--execute_onlyfir 4 w2 4 N 21 g i 2

AR EL, R

2022.4.13 #/ATH A 2.0.2
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& 10. Keil #%# Execute-only Code

Froperties C/CH |

o

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

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

[ 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

Optimization: | <default> ~| [¥ Enum Container always int IN' \Wamings :I'

Include I
Paths

Misc I
Controls

Compil —execite onh'j —cpu Cortex-M4 fp -D__MICROLIE g 00 —apcs=interwork —split_sections -1 .\
control - Nine A ibraries'cmsishcmd'core _support - N Nibrares cmsis
string

0K I Cancel Defaults

Help

® ARHIFEHH =AML T SLIB_INSTRUCTIONIX, 43 %l/2arm_fir_f32.c. arm_fir_init_f32.cfll

fir_filter.c, X =/NSCIFASTE EEC & A9 R AT AR .

IAR : f#FINo dataread in code memory &
B M7 A2
® LfEfir_filterfEH BN RSO, 1% bR B £ Option
& 11. IAR 3 Option F1H

o= ifir filter

| Barm_fir {32.c

Cptions...

| [£] arm_fir_init_{32.c
| [£] fir_coefficient.c Make
| ] fir_filter c

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

% 18|
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B 12. 1AR % E C/IC++&H Ok

[ Exclude from build

Categaomn: | Owverride inherited zettings |
Static Analysis
Runtime Chedking
Custom Build Preprocessor | Iiagnostics | NISE&-C: 2004
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 .

3.4.2 ZHHrzEEXFHLE
WHT T IR RN, RN AR S — R [X (sector 0)4x i FH SR AZ I b by i ¢, i LAAS S 8] 356 136 A
sector 2H-4hik 8 N4 X, Hobisector 2 i sector 3254 %4 X, Tisector 4Fisector 5 4%

BRNEIE A X . N RN NS 2 RAMEE 43X . RAMIT) 23 X 22 1 #E A SLIBAR
X B 5 2 P AR AR FH 210 [R] A RAMIT 72 A2 7 8 ) R

& 13. JapIEFHERFRER RAM 54X

0x20000000 0x08000000
Vector table
User RAM User code
0x08000FFF
0x20016FFF 0x08001000
0x20017000 SLIB_INSTRUCTION
SLIB used RAM -
Ox08001FFF
0x08002000
SLIB_DATA
0x08002FFF
0x08003000
User code
OXO80FFFFF

2022.4.13 #1901 A 2.0.2




’I?f ? AT32F403A/407 Security Library Application Note

Keil® pvisionfscatter file

AIRUTR:

® I Project = Optios for Target->Linker % 1, H(HUse memory layout from Target Dialogi%k
T, RJ5IZEditiz s Kt A slib-w-xo.sct 3, W NI

& 14. Keil ¥ & Linker & &M

K Options for Target 'at_start_f403a’ ﬁ1
Device ] Target ] Dutput] Listingl Tzer ] C/CH ] A=m Linker ]Debug ] Utilities ]
I ™ Use Memory Layout from Target Dialog ¥/0 Base ’7
™ Make RW Sections Position Independent R/O Base ,W
[ Make RO Sections Position Independent RAW Base ’W

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

disable Wamings |

1
Scatter [ \slib-wxo.sct Edit
| File \SID-wW X0 S J

Misc —symdefs=fir_filtter_symbol tet

controls

Linker |-cpu Cortex-M4fp *o -
control  |Hibrary_type=microlib —strict —scatter " \slib-w-xo sct”
string

14 Cancel Defaults Help

® i JFscatter file J&, 7 EHI$E 4 % 4% X (SLIB_INSTRUCTION)FR A5 1) H 5 3 14 (object
file) /il |4 NLR_SLIB_INSTRUCTIONM & FIN#k X, JEArri&iiexecute-only (+XO),
#HIX fkL e A B Asector 2, K/ FHM A sector, [AI B SLIB_Data 5 ) X I 5 4 A
LR_SLIB_DATAIR & HIIN#E X, 8 5 g A2 744 oA JEIP-Code I ek £ 4w F 2ISLIBIX 4
RW_IRAM2,2#0x20017000%0x20017FFFFI X B, FaEh BERBUTH, H2E N T k4
2 F P I H B B FEREFIRAMIX R, 18 BORE P BAT I R AR AR, a0 N s
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& 15. Keil scatter 158¢

LR _IROM1 0x08000000 0x001000 { : load region size region
ER_IROM1 0x08000000 0x001000 { : load address = execution address
#. o (RESET, +First)
#(InRoot$5Sections)
ANY (+RO)

RW_IRAMI 0x20000000 0x00017000 { : user RW data
CANY (+RW +ZD)

RW_IRAM2 0x20017000 0x00001000 { : RAM uszed for =lib code
fir filter.o (+RW +ZI)
t

}

LR_SLIB_INSTRUCTION 0x08001000 0x00001000 { ; slib instruction area
ER_SLIBINSTRUCTION 0x08001000 0x00001000 { : load addresz = execution address
arm fir init f32.0 (+X0)
arm_fir £32.oc (+X0)
fir filter.o (+X0)

}

LR_SLIB DATA 0x08002000 0x00001000 { . sLib data area
ER_SLIB_DATA 0x08002000 0x00001000 {
fir coefficient.o (+R0)

}

LR_IROM2 0x08003000 0x000FD000 { . user code area
ER_IROM2 0x08003000 0x000FD000 { : load address = execution address
; ANY (+RO)

® |P-Code HFIMRAM, BT L& scatter file sz 7, AT LA HKeil ¥
__attribute__ ((at(address)))#tfiid yooks A8 Hik B 2[5 2 11020017000, Wi R

& 16. KEIL 1875 SLIB f# FH ] RAM Hii-&ek

61 B5%if  defined ( __ ICCARM_ _

62 | static float32_t firStateF32[BLOCK_SIZE + NUM_TAPS - 1] @ 0x20017000 ;

63 | Zelif defined ( __CC_ARM )

64 | static float32_t firStateF32[BLOCK_SIZE + NUM_TAPS - 11| __attribute_ ({at(0x20017000))) :
65 “Hendif

® Kl A FEIX KIS IR AL B Nsector 4 (0x08002000), T4 FIRIE E i 2 bR H18 i 21 1) Fedm
Fleiht, B 7 R E K scatter fileJ7 iUz Ak, AT LUEAIKeil¥)__attribute__((at(address)))
FIR TOHs H HOBCE B € ik,

& 17. KEIL 48559 SLIB 1 F 5% Bk Bk

57H%if  defined ( __ICCARM__ )

58 Heonst float32 t firCoeffs32[NUM_TAPS] @ 0x08002000 ={

59 | zZelif defined ( __CC_ARM )

60 Heconst float32 t firCoeffs32[NUM_TAPS] | attribute_ ((at{(0x08002000))) |= {
61 (Hendif

62 -0.0018225230fF, -0.0015879294f, +0.0000000000f, +0.0036977508f, +0.0080754303f, +0.00
63 —-0.0341458607f, -0.0333591565f, +0.0000000000f, +0.0676308395f, +0.1522061835f, +0.22
64 +0. 1522061835f, +0. 0676308395f, +0.0000000000f, -0.0333591565f, -0.0341458607f, -0.01
65 } +0. 0080754303f, +0.0036977508f, +0.0000000000f, -0.0015879294f, -0.0018225230f

66 :

IARKJICF file
SRR
® Jf)H\project_IOMAR_V8.2\H 3% T icfSCAF, M =ASFISLIBM#E X, W FEw, H

2022.4.13 2R A 2.0.2
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SLIB_RAMI[X HtK50x20017000£]0x20017FFF [T RAM{A B 45 55325 ) R $ i
& 18. icf SCfFH SLIB HihkE X

/% SLIB INSTRUCTION area */

define svmbol _ ICFEDIT region SLIB _INSTRUCTION start = 0x08001000;
define svmbol _ ICFEDIT region SLIB_INSTRUCTION end = 0x08001FFF;
/% SLIB DATA area */

define svmbol _ ICFEDIT region SLIB DATA start_ = 0x08002000;

define svmbol _ ICFEDIT region SLIB DATA end = 0x08002FFF;

define svmbol _ ICFEDIT region RAM start = 0x20000000;

define svmbol _ ICFEDIT region RAM end = 0x20017FFF;

/% SLIB RAM region */

define svmbol _ ICFEDIT region SLIB RAM start = 0x20017000;

define svmbol _ ICFEDIT region SLIB RAM end = 0x20017FFF;

FEictSCfE, HERKESLIB & A B X S AR RE kol Tk g B FE 7 K HAth JlEIP-Code 1 b8 204 HE 21
SLIBIX N, [FIH K IP-Codef# F FIIRAMIX 5 {4 B4 2 sk

A 19. icf ST bt 43 Bl
/% Reser\'et_i OxDSOOlDO(} ™ 0x08002FFF as SLIB area #

define region ROM_region = mem:[from _ ICFEDIT region ROM start_  to _ ICFEDIT region ROM_end_ ]
-mem: [from __ ICFEDIT region SLIB INSTRUCTION start__ to _ ICFEDIT region SLIB_INSTRUCTION end ]
-mem: [from _ ICFEDIT region SLIB DATA start__ to _ ICFEDIT region SLIB DATA end ] ;
define region SLIB_INSTRUCTION_region = mem:[from __ICFEDIT region_SLIB_INSTRUCTION_start__  to __ICFEDIT resion_SLIB_INSTRUCTION_end__]:
define region SLIB_DATA_regzion = mem:[from __ICFEDIT region_SLIB_DATA_start__  to __ ICFEDIT_region_SLIB_DATA_end__1:
# Reserved 0x20017000 ~ 0x20017FFF as RAM used for SLIB code */
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_ ]:

define region SLIB_RAM region = mem: [from _ ICFEDIT region SLIB_RAM start__  to _ ICFEDIT region_SLIB RAM end_ 1:

IP-Code HZIFIRAM, ] LU H AR @4fiid ot A2 Hoik & 2 [ 13 1E0x20017000, =& &
MicfsetF, wnF

& 20. icf 3/ IP-Code fEFH X1 RAM &t

place in RAM region { readwrite,
block CSTACE, block HEARP };

/* Place slib used sram */
place in SLIB RAM region { readwrite object fir filter.o }:

® BE A X KR IAHT B Nsector 4 (0x08002000), EK FIRAKE i ik 2% o K FH 21 ) B g HE

Bl BT ERAICFSC Rz 4h, HaT LUE FIARK @734 Jo H B & 2 [ 5E b
W, wmrE

&l 21. IAR A& SLIB fif F i) H B i B

J#if  defined ( _ ICCARM__ )

Jdeenst fleat32 t firCoeffs3Z[NUM_TAPS] @ ={

#elif defined { _ CC_ARM )
Jdeenst fleat32 £t firCoeffs3Z[NUM_TAPS]  attribute ({at( 1)) = {

#endif

- [ r T r T r T r
- [ Pt Pt Pt 13
+ .t .t [ [ 1
+ Pt Pt [ [

}:

y 1 1 ] S S O
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3.43 JERZREEXHFR

R EX KRS DIgE, AL PR

(1) EHICPZIFETE Artery ICP Programmer(B T R)
ZA§ FICP Programmer, %2 PL NG5

® EIEAT-Link{j & 2 F|AT-START-F403AH ¥ I3 I H

® JF/3ICP Programmer, &£ HAT-LinkiE$:, 2R/ U InProject LOYE 14 7 J5 7 i HEXEXBIN

A, R
A 22. iZE ICP Programmer

4 Artery ICP Programmer_V2.4.24

—— ;

AT-Link ~ AT-Link SN: 8D109C11008045410517ED02

Memory read settings

File  J-Link settings ~ AT-Link settings Target Language Help
Part Number: AT32F403AVGT7 FlashSize: 1024KB
Disconnect

AT-Link-EZ FW: V1.5.10

[ SPIM FLASH_DA Ox 0 @ Remapl (U

AR
B

4 il |

Address Ox 08000000 Read size 0Ox 000003CC Data bits ’S bits v] [ Read ]
File info
No.  File name File size  Address range(0x) Add

at32f403a_project_|0.hex 9232 08000000-080003CB,08001000-08001117,04

2

[ Flash CRC ]

File CRC verifyl [ DownLoad

Flash info | File:at32f403a_project_|0.hex |

0x080020731 Address ranae:[0x08003000 Ox08004EB7] checksum: Ox000D6E92

Address range:[0x08000000 0x080003CE]  Address range:[0x08001000 0x08001117]  Address range:[0=08002000

Address o {2 [z |5 |l |5 e [7 [[& |9 [[a |8 [c [0 [E [F [fa:~
40 [18 |00 |20 [o1 [30 |00 |08 |18 [36 |00 |08 |13 |36 |00 |08 |@i—

0x03000010 17 |36 |00 (08 |F3 (35 |00 |08 (99 (36 |00 (08 (o0 |00 (00 |00 (o6

0x08000020 00 (00 (00 |00 (00 (o0 |00 |00 |00 (00 (00 |00 [1IF (36 |00 (0B ..

® R EILHE, IR BRI A DU,

SETTIH 2 SR SLIBRPIRZS LRI ZHL, i Esector 24

THERRIX . sector 4985 146 3 [X LA Jesector SNEE R IX, 5E Ji H % 50x55665566 (F] [
& X) Ik FHSLIB, SRJE1TFIR F#k, Rl 58 e p keIt | FSLIB, R~

% 23|

2022.4.13
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B 23. RE THRATSH

- —— ——— B
[V Download Form l = e ﬁj
N —
cLib status
sLib status: Disable Remaining usage times: 246
Enable password Ox 33663566 Main Flash
Disable password Ox Start sector [SECtCrr 2--0x08001000 'I
Disable sLib DATA start sector |Sector 4--0x08002000  ~|
End sector |Sector 5--0x08002800 |
. 0
Extra options
[Erase the sectors of file size v] [7] Disable sLib before download
"
Verify Enable sLib

[7] Disable FAP before download

[] Jump to the user program [7] Enable FAP after download
[7] Write software serial number(SN) b
i 08010000 [7] Button free mode
i 00000001
00000001 |

[T Write user system data

Start Download

KT ICP Programmerf 4t B, 152 #ICP Programmer ' F it

(2) FEREHERFmain.cZHKslib_enable() &%k

FEAREPE I SR HON B FPAT IS — R 3, SinT DUB 22 FE X R DhRE . BT E, R
FEmain.cHf#ifE #define USE_SLIB_FUNCTION B[],

3.4.4 Project L0 HATIRE

FEHEEF, FIRMGIEJED: 28 2 £ RHE A LKHZ & 15KHZ IE 5% f 4 N & 5
testinput_f32_1kHz_15kHz fiit5, 155 % FIIKHZ IE5Z B 885 A7l BltestOutput, S8 )5 23 il
Je FIMATLAB i H 54 HAFAE refOutput 7 A IR 8 bEoes, 545 Z2 48/ T PO B (PR EELSNR R
THOLEIIIR), T BB LEDIT 2 —ENER, K22 G LEDIT —EINKR, TFEZ
Project_LOF#ENLRE
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& 24. Project_L0 /T

-
i

LED3 toggle
continuously

Execute
. User button
system rest to activate
SLB 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, 1HE R T VD5

(1) f#HIKeil® pvisionJF & \utilities\at32f403a_407_slib_demo\project_|0\mdk_v5\H 3% T 1]
Project_LOTiH, JFFE#idmi%.

(2) ETFEMARIBZAT, K AEAT-START-FA03AHR T LA &7 B4 SLIBEL I 5 (R
(FAP/EPP), 4nfffy, miifsjcHICPZI T HM X SRy #Rikbs, S5 H N,

(3) TEHMIEIIFEEIATIE, 2B BT ERILED3ST FrE & N £k .

(4) %L PR ERUSER R, ot ATICE BB 1B 5 .

(5) bxTiEHAER, HERLIEHM, KEOLEDMT RSN k2, MRAABLED2ST RF4EN
FFo

(6) FEELXTEE RIS, ¥ main.cHF USE_SLIB_FUNCTIONA # & X Hts F 4 3 Al it

#2571 A 2.0.2
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SLIBIJiE, mi<siiTslib_enable()si# =X BESLIB, & KB R, LLALED2M & HREE. &
WHE Y, ZRELEDALT & fHsm 43R R fF HUT R 4t E B (system reset) KA 2ISLIB. A G FEF
PRI {C)R

3.4.5 AL RFTS R O
L (header file) BRAF 5 5 X A% (symbol definition file) & 2 % 1 5 ¥ 6l Project_L17E{HFIFIR
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 & U0

JHEWR:

® it Ottions for Target = Linker ¥ i€ [

® 7f Misc controls iX—#%, ¥ il--symdefs=fir_filter_symbol.txt #r4, 1~

A 25. #E Keil Misc controls £}
rﬂ Options for Target 'at_start_f403a' &11

Tevice I Target ] Output ] Listing] User ] C/CHt ] Aem Linker ]Debug ] Utilities]

™ Use Memory Layout from Target Dialog ¥/0 Base:
[ Make RW Sections Position Independent R/O Base: |0x08000000
[ Make RO Sections Position Independent RAW Base | 320000000

[~ Dont Search Standard Libraries
Iv¥ Report ‘might fail' Conditions as Emors

dizable Wamings: |

Scatter |."-s|ibw-m.sct J Edit...
File
1
Misc —symdefs=fir_filter_symbol bd -
controls d
Linker  |-cpu Cortex-M4fp "o -
control  |Hibrary_type=microlib —strict —scatter " \slib-w-xo sct™
string i
[1):4 | Cancel | Defaults | Help |

® EWmMIFEANUIHG, fEproject I0\mdk v5\Objects Hzg Fulhes 4 — 14N
fir_filter_symbol.txtf{1#5 5 5 XA
® XANFFEE XS TEAIH AT E L, AR EEN, RORE 2 A 2R R
TEPEDL R S, RS Rfir_filter_symbol txt 2 R4~
B 26. 12U fir_filter_symbol.txt H&

0x08001001 T FIR lowpass filter

5 ARF= AR S & U
JIEWR:
® % Project->Option->Build Actions

2022.4.13 # 261 A 2.0.2
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& 27. ¥ E IAR Build Actions %I

: ,

Categony:

General Options
Static Analysis
Runtime Checking
CfC++ Compiler
Assembler X .
Fre-build command line:
Output Converter D
Custom Build
Linker |$TDDLKIT_DIR$\bin\i symexport. exe ——edit "$FROT DIEfi=t. E]I
Diebugger
Simulator
CADI
CMSIS DAP
GDB Server
I4et/TTAGet
J-ink/J-Trace
TI Stellaris
Nu-Link
PE micro
ST-LIMK
Third-Party Driver
TIMSPFET
TIXDS

Euild Actions Configuration

QK ] [ Cancel

® SRISTE Post-build 217 AL Fr 4

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

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

& 28. 4% steering_file.txt A

show FIR lowpass filter

3.5 Project_L1: 3/ /sl

Project L1762 H 2| 7E Project_LOH iALF, JF CAH IR BIATI2F403A (1) F A F7H HA
SLIBAHHFIRIKIEEN 25 R 3. S Project LOFRALMISKSCME . 755 58 SUCAE RAK 3 A X e
1%, Zui P sinr L2 Project_L1{5

® i AMAHTH

® 5| HProject _LOFRMLMI LS K A5 € SCAFITH B

® i HFIRKIE I8 7% iR 2

® PRI B CRINHEF

EEHE:

Project_L1Zif# H ERProject_LOFF R I — I T HL B A M AR AR 1) 4w BERE ST, ANIRA AT g 23 DRAAR
A2 FRIHEA M, 1o Ad I Project LOFR ARG . FlanAEHlH Project_LOMEH K EKeil®
uvision V5.18.0.0 , JiProject L1t 354 [FIRE A IX M RRAS .
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3.5.1

3.5.2

2022.4.13

vzt Dl VIR E|

K AProject_ LOJE F 2 E X © & T —2eR5 e = N7 X, Project LIS L2021
Project LO$R At 1) 3= A AF X Hemedg ke g HEBCE ik . B3 R 36 6 ) 3 I A X B i, Hirbsector
2% sector 5N A FEX TS A, & P 7 8 Hlinker control filed X /N X b7 2k, 8 R/
G PRI B R HERX AN X3, R

Keil® wuvision Hjscatter file

AfZ M project_I1\mdk_v5\ H 3t fJend_user code.sct3Cff, # 1 NAEA VIR X H, drli)2s
KM X ASLIBRY X . AL, RAMI X 5 tH Z R B 0x200170002 J5 I X 3. 4T K

& 29. B )5 K scatter SXHF

LE_TROM1 Ox08000000 Ox00001000 @ f ; load region =ize_region
EE_IROM1 0x08000000 0x00001000 { ; load address = execution address
*.0 (RESET, +First)
# (InRoot§fSections)
LANT (+ROD

!

FEW_IRAM1 Ox20000000 0x00017000 { . EW data
AT (+RW +IID

1

. D=20017000 7 0x20017FFF EaM rezerved for SLIB code

. 0x08001000 7 Ox08002FFF iz SLIE area

LE_IROMZ 0x08002000 O0x000FDOOD . load region =ize_region
EF_IROMZ2 0x08003000 0x000FDO00 { : load addresz = execution address
LAY (+RO)
1
H
IAR HJICF file

Az project_|1\iar_V8.2\ H 3 Nenduser.icf U4 H i+ B (13 4>
Bl 30. BRI icf X

/* Reserved SLIB area */
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 ]s

define region RAM region = mem: [from _ ICFEDIT region RAM start to _ ICFEDIT region RAM end ]
- mem: [from _ ICFEDIT reqgion_ SLIB_RAM start to _ ICFEDIT region SLIB_RAM end_  ];

TE B H AR5 & O

Project LOF=AE (455 5 X Hir_filter_symbol.txt Zigk s inFProject_ LI H , A BEwk IERA
SIS BISLIBARY X ALY .

fEKeil® uvision AR5 & X308

TRErR s Infir_filter_symbol txtiXANF 5 5€ X0, in R K-

% 2871 A 2.0.2
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E 31. ££ Keil i\ symbol definition file

=& Project: project_I1
-4 at_start_f407
. user
d bsp
[ firrmware
{d cmsis
= fir filter
B fir_filter_symbol.txt
L readme

R se A fir_filterfe 45, W A0R & I SCAF SRR T U Object SCA, 1A A2 JFUR I STAR (text) SCAF,

ey T
B 32. BEAFSE CUFRIRELY Object file
kA Options for File “fir_filter_symbaol.txt" @1
Froperties |
Fie Tye: [Object fle ¥ Indude in Target Buid
73
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
= \J
FEIARPIIALRF 5 & SO

Hfir_filter_symbol.o iXObject> im0 2ifir_filterfFHEI A, W &
& 33. 7 IAR HIMAFF 5 5& Lo

Cligs Tl -
= @ project_I1 - at_start_f._. +~
B bsp .
B crsis ™
=] B i filtar

LE [ fir_filter_symbol.o
SNl ™
B readme
B user ]
B Output

3.5.3 iFH SLIB ¥ XK EE
Lfilter.h3k S main.c 5 B/ 5 & X OCHW IEMEID AT H 2 )5, 597 X 0 {RI8 7 2% 28 ot a] LA
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3.54

3.5.5

2022.4.13

WA . Jran

FIR_lowpass_filter(inputF32, outputF32, TEST_LENGTH_SAMPLES);
Horr:
iNputF32 : faAEEmALG T B R faEt
outputF32 : 8 [m) 77 45 5 B R 4R £
® TEST LENGTH SAMPLES : B kB 115 SREASL

Project_L1 /T FE

Project_ LIFHATRARLI T B, WA F:

®  JFUAIIT JELED3IT R LN Ik

® % NAT-STARTH T LIJUSER 4, FIR_lowpass_filter()Jf iz 5

® ZHARIEH, ZRELEDATREE NI, Wis B4 R A ELED 2T FE 4L N £k

& 34. Project_L1 HEHE

Green LED4 toggle

)
i

LED3 toggle
continuously

User button
Pressed ?

yes

Execute
FIR filter
test

Check
FIR test
result

N @—Success
in infinite loop
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M2 P AEFF RN R, 2 EDFR TRIEKA, UK LIKel® wvisionyfl,  UiEATE R
R, SLIBUHT By b fRd Xy AR 4 A3 1) 77 s B

® JTJHProject L1 H JF 5 ¥4 ¥

Hii"Start/Stop Debug Session”#E N\
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® {t’Disassembly” & [ miidiibr i, fA4)/51E+"Show Disassembly at Address”, 41T &

A 35. #t A\ Show Disassembly at Address

2022.4.13

| =T | | 7 ntaterse v Sk R[] W L W [T N
‘ﬂ@ﬁs &~ . jvg.@.|x.
M Disassembly g
| [ oxospo3ESZ 4770 BX ir ~
b 94: AT32_Board_Init(]:
EEH
96: /¥ Configure Flash to generate ||y | Mixed Mode error occur ¥/
& 0x08003E54 2804 cnp 0, #0
0x08003ES6 D106 BNE 0x080 Assembly Mode
97:  Ensble Flash INT(j; Address Range »
EEH
ag: Show Disassembly at Address...
100: /% Wait for KEY button to be p Set Program Counter
Ox05003ES5 45904 LDR ri, [p
0%08003E5L 6309 LDR c1, (r 1} Runto Cursorline Ctri+F10
13; x:hue (4T32_BUTTON_State (BUTTCN S S
Dxnanoa.zsc FO510104 ORRS ri,ri| O Enable/Disable Breakpoint Ctrl+F9
Ox05003E60 4408 LDR r2, [p .
| oxosoo3Eez so11 STR ri, [r Insert Tracepoint at L
104: Delay_ws(300) Enable/Disable Tracepoint
105:
106: Inline Assembly...
107: /7 Turn Off LED3 */ Load Hex or Object file...
0x08003E64 EOOS B 0x080,
0xDS003E66 4907 LDR r1, [p Instruction Trace v o
g mimenneres conn Tnn vt erecution Pofing . R
_] main.c T Insert/Remove Bookmark ctri=F2 <
o El call Stack 53 copy Ctrl=C k|
ULk Vi.x.x\iUcilicies\y AT32F4034_5 Name Tocation/Vo. Type
il A5 B X L
I A\ SLIB_INSTRUCTIONZ4f ki [X sector 2] 111:0x08001000
»
Kl 36. #% & Show Code at Address
Show Code at Address X
Address
|nxnsnm oog | GoTo |
TULE X IR, & BRI A
Al LU 2 hik0x08001000ix T4, & F ALY 4L & OXxFFFFFFFR
g E
37. G
DRESEnd- 0 2-8- 8- @8- -
| Disassembly g |
Thr o -
7T uintiz_t i:
0x08001000 FFFFFFFF DCD OxFFFFFFFF
0x05001004 FFFFFFFF DCD OxFFFFFFFF
0x08001008 FFFFFFFF DCD OxFFFFFFFF
=N uinciz_t numElocks = testlengthsamples/BLOCK_SIZE:
G0: arm fir_instance £32 3
g1
gz
831 /% Call FIR init function to initialize the instance structure. */
0x0800100C FFFFFFFF DCD OxFFFFFFFF
g4 arm fir init £32 (&5, WNUM TAPS, (floatii_t *)&efirCoeffs3zZ[0], sfirStaceF3zZ[0], bhlockSize
G5: I
86 ** Call the FIR process function for every blockSize samples
57 " i
0x08001010 FFFFFFFF  DCD OxFFFFFFFF
0x05001014 FFFFFFFF DCD OxFFFFFFFF
0x08001018 FFFFFFFF  DCD OxFFFFFFFF
0x0800101C FFFFFFFF DCD OxFFFFFFFF
0x08001020 FFFFFFFF  DCD OxFFFFFFFF
0x05001024 FFFFFFFF DCD OxFFFFFFFF
0x08001028 FFFFFFFF  DCD OxFFFFFFFF
0x0800102C FFFFFFFF DCD OxFFFFFFFF
0x08001030 FFFFFFFF DCD OxFFFFFFFF
J 0x05001034 FFFFFFFF DCD OxFFFFFFFF hd
R >

[ R HZE Memory & 1% AOx08001000 /¢ ik, H4x%E 3|4 &k 2 OXFF

F3MR A 2.0.2
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& 38. Memory & N &F Y

Memory 1

Addiess: (02080071000

0x08001000;: FF
0x08001013: FF
0x08001026: FF
0x08001039: FF
0x0800104C: FF
0x0800105F: FF
O0x08001072: FF
0x08001085: FF
O=xN8NN1N95: FF

@ Call Stack + Locals

® {EMemoryT [, %iASLIB_DATAZ4H X sector 4/ H11:0x08002000, K AIX A~ X B 52 Y14
D-Code#(#i S & B, BT LAW] LLE 21 5k M 4UE

& 39. Memory & N #F SLIB_DATA #2457 H

Memaory 1 LA |
~
Address: |0x08002000 D
Ox035002000: 00 0o 00 F7 55 72 3B CF 4E 04

Ox050020135:
Ox05002026:
0x08002039:
Ox0500204C:
Ox0500205F
0x08002072:
Ox05002085:
OxNRANZN38:

i Call Stack + Locals

SE §5 BE BEC 88 DC OF ED 9C A3
3D FO DE 1B 3E 5F 46 64 3E 06
1E 3E 0O& B2 BA 3D 00 0O 0O OO
§5 SE BC 00 00 00 50 58 CZ OB
00 00 00 00 12 Z2 DO Bh B9 E1
FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF
FF_FF_FF _FF _FF _FF FF FF FF FF__ ¥

® fEMemory % H H E AR X H0x08002000 /) £ #5 i fE 0, FLASH_STSH 475 [NEPPERRA
B, SRS RAER

& 40. SLIB 5k

Property Yalue
PSR 0x00000030 =
UNLOCK
UsD_UNLOCK
E--5T5
ODF
EPPERR
PRGMERR
OBF

o WRAEREES IR BRI, QREHATRE At 2 N Ry B

2022.4.13 #32]| A 2.0.2
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B 4. FRPERDET

115 wvoid FLASH IRQHandler (void)
116 2 {
L 117 ‘ :i:f (flash flag get (FLASH EPPERR_FLAG))
1188 {
119 flash flag clear (FLASH EPPERR FLAG)
120 delav ms (500) ;
121 + }
122 |}

2022.4.13 # 33| A 2.0.2
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4  FTREMZEHPREES R THERERRE

J7 i A it P ARIS BETH SE UG, TRE N ERBIE - AMCU, X K B & B AR ) 22 4 )
e PUR A ANE R 8B AL P 2%, 11982 LA Project_LOFIProject_L1 4.
B R BIAT-LINK I B 28 R #8,  PEHREE v LAS 2 ICP A SO S AT-Link i F SCRY

41  FREALyH PR S R

7 R e esk SLIBRIDRIMCU, 4R J5 2 F 7 R N HARRS BIMCU, 2PIRW R :

(1) FEA: J7 R i e il TR SLIBHR 4 ARS8 1L ICPE U R /7 I BIN B E HEXEYS : S0k
A TR T HBIMCUULR ARLE SLIB X FAPEES ), ARG E A4 SR TN RE U M. SLIB
#5453 4XA%(0x08001000~0x08002FFF), SCAF-A7-fiti s B A7 s HARAE ABINELEHHEX, f6ifE
I BINES i 4 Aslib.bin, 01T E.

A 42. {7 SLIB {55

(® Artery ICP Programmer_V2.4,24 = S|
m J-Link settings  AT-Link settings Target Language Help
2atve file 25 - T32F403AVGT7  FlashSize: 1024KB ’l _‘)r ?
| Save flash data as... e -
Make encryption file 109C11008045410517BD02 ﬁ 4% jj
Exit 0 =

Memory read settings

Address [lx 08001000 Read size Ox 2000 Dhta bits lﬂ bits '] [ Read

File info

No.  File name File size Address range(0x) Add
1 at32f403a_project_|0.hex 9232 08000000-080003CE,08001000-08001117,0¢

4 | m k

l Flash CRC ] lFiIe CRCverifyl [ Download

Flash info | File:at32f403a_project_|0.hex|
Address range:[(x08001000 0c08002FFF]  checksum: 0x0015062E

Address 0 1 2 3 4 5 & 7 ] 9 A B C D E F . -

2[} ES |FF |47 (06 |46 |OF |46 |30 |46 |20 |25 |4F |EA |58 |19 -?(—l

002001010 47 |F2 |00 |03 (C2 |(FZ2 |01 (03 (42 |F2 |00 |02 |CO |F& |00 |02 |G?
02001020 i |21 |01 (A8 (00 (95 (00 |(FO (58 |(F8 |00 |24 |OC |EO |04 |FB |7
002001030 05 |FO |07 |EB |80 (02 |04 |FB (05 [FO |06 |EB |80 |01 |2B |46 |C%

02001040 01 |AE |00 |FO |05 |FB |64 |1C ([4C (45 |FO |D3 |BD |EB |FF |87 |OF

FEB: 7 g i e ) AR EEE AR bindg S ST, B A SLIB X S B — B, il
FEKEIL TR F, userikdiirh 7 infromelf.exe --bin --output .\Listings\@L.bin 'L, & s 5 [F 44 1 bin
B, R R SLIBE SRR NG 2848 bintk X, 445 F1 2 HER_SLIB.binFIER_SLIB_DATA.bin, X}
N7 ] 5k 2 0x08001000H 11k X [ SLIB-INSTRUCTION SC 4 A10x08002000 1 11t BX [ SLIB-DATA X 14,
W E

2022.4.13 #3447 A 2.0.2
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& 43. ARk SLIB fREG# 4 bin SC4F

SRt T sor et S o on

Command ltems
1 Before Compile C/C++ File
[~ Run#l
[~ Run#2
[=)-Before Build/Rebuild
[ Run#l
[~ Run#2
(=) After Build/Rebuild
[¥ Run#l
[~ Run#2

Devics | Target | Output | Listing User  |c/CH | hsm

User Command

fromelf.exe --bin --output \Listings\@L.bin IL

| Linker | Debug | Utilities |

Stop on Exi... 5.
]_% Mot Specified | [~
ljJ Mot Specified | [~
| | ER_IROM1
ljj Mot Specified | ™
ljj Mot Specified |~ L E R_l RDM 2
ljJ Mot Specified | [~ L ER_SUB_DATA
ljJ Mot Specified | [
| | ER_SLIB_INSTRUCTION

(2) *ER_SLIB_INSTRUCTION.binfIER_SLIB_DATA.binifiiZICP T

]

BEN

>N

fELBEERIMCU, R

& 44. ICP fE£k k23 MCU

[ Artery ICP Programmer_V2.4.24

=

File  J-Link settings

AT-Link settings
AT-Link-EZ FW: V1.5.10

[ sPim

Memory read settings

Target

Part Number: AT32F403AVGT7

AT-Link ~ AT-Link SN:  8D109C11008045410517ED02

Language Help

FlashSize: 1024KB

1 15

0 @

AR

-
® /" Download Form ol
sLib status
SO6 status:  Disable Remaining usage times: 246
Enable password Ox 35665366 Main Flash

Beabtep= o Start sector Sector 2--0x08001000 -

v

DATA start sectr | Sector 4--0x08002000 -

Disable sLib

End sector Sector 5--0x08002800 -

Extra options

Elash info | File:ER_SLIB_DATAbin

{
Address Ox 08000000 Read size Ox 0D0003CC | Databits [8bits <] | Read | M| [Erase the sectors of file size ~| [ Disable sLib before download
Fileinfo 1] Verify l Enable slib \
Disable FAP before download i
No.  File name File size  Address range(0x) Add [ Disable slore downioa |
1 ER_SLIB_INSTRUCTION.bin 280 08001000-08001117 bl [C] Jump to the user program [Tl Enable FAP after download
2 ER_SLIB_DATA.bin 116 08002000-08002073 i [ Write software serial number(SN) N
08010000 [[] Button free mode
00000001
Flash CRC ] [ File CRC verify | [ Download ]
00000001

Address 0 1 2 3 4 5
B9 E1 EE BA 12 |22
0x08002010 CF |4E 04 3C |58 |C2
0x08002020 88 DC 0B BD |9C A3
0x08002030 FO DB 1B 3E 5F |46
0x08002040 FoO 3E

Address range:[0x08002000 0x08002073]  checksum: 0x00002C29

6 7 8 9 A B c D E F
DO (BA |00 |00 (00 |00 |F7 |55 |72 (3B
0B (3C 00 |00 (00 |80 |(9E |85 |[8E |BC
08 BD 00 (00 (00O |00 |(OA |82 (8A (3D
64 |3E 06 |41 |80 |3E |5F |46 |64 |3E

[[] Write user system data

.

&=

= ‘
= | |

L3

(3) EiFEITICP T A B 2 4k H TAERAEFIAT-Link, RJG4IAT-LinkE 4 #IMCU, {147
BT H TAM T AE.

2022.4.13
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& 45. AT-Link B £:553 %] MCU
[+ AT-Link Setting S— . [E=TEE)

AT-Link settings | AT-Link offline config settings |AT-Lir1k offline download slatu5|

Offline project l v] Delete -

Project name  slib_dewnload Device [AT32F403A | [AT32F403AVGTZ -
No.  File name File size  Address range(0x) Storage loca.. Add
1 ER_SLIB_INSTRUCTION.bin 280 08001000-08001117
2 ER_SLIE_DATA.bin 116 08002000-08002073

a M | »

Erase option |Erase the sectors of file size ']

[ Download times Download interface

[] Encryption transmit Verify [7] Reset and run

[] Write user system data

[7] Enable FAP after download

|
| Software serial number(SN) | SPIM settings | sLib settings |
Enable sLib UL cociton Main Elach
sLib enable password Ox 533665366 I
i Start sector [Sector 2--0x08001000 v]
[7] Disable sLib before download DATA start sector [5edor4——0x03|}02{|1]} Y] |
c End sector [Sedor 5--0x08002800 v] N
l Load parameters l ’ Save parameters ] "
| |
Open project ] Save project file l Save project to AT-Link l l Close ]

(4) A PuR2EiE LIRS, A P ERIFESAFSLIBE /M IMCU,  IEETSLIBIRZA 2 B2 )a .
28 3 FH P 38 1L AR 2R R B 1 sk B ARG RIMCU SE BN L S, AEZR BRI T A

2022.4.13 # 361 A 2.0.2
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4.2

& 46. &I H Pl R%E MCU

I Artery ICP Programmer_V2.4.24 = % || i DownLoad Form [ESHEEE >
File  J-Link settings ~ AT-Link settings Target Language Help sLib status
sLib status: Enable Remaining usage times: 245
Part Number: AT32F403AVGT7  FlashSize: 1024KB ’l ?r ? g usag
- 2 Enable password Ox 33663566 Main Flash
AT-LinkEZ  FW: V15.10 i —
AT-Link - AT-Link SN: 8D108C110080454105178D02 j&' 4_:}; jj Disable password Ox Start sector Sector 2--0x08001000  ~
B
Disable sLib DATA start sector |Sector 4--0x08002000 =
[] SPIM 0 @
End sector Sector 5--0x08002800  ~
Memory read settings Extra options
Address Ox 08001000 Read size Ox 00000118 Data bits |8 bits ~ Read [Erase the sectors of file size v] [7] Disable sLib before download
o Verify Enable sLib
File info
r [C] Disable FAP before download
No. Fle'name Hlesize Address range(Ux Add
1 at32{403a_project [Lhex 7428 08000000-08000388,08003000-08004947 [7] Jump to the user program ["] Enable FAP after download
[] Write software serial number(SN)
08010000 [[] Button free mode
“ [ »
00000001
[ Flash CRC ] [ File CRC verify | [ DownLoad ]
00000001
Flash info| File:at32f403a_project_/Lhex ‘
Address range:[( ] Address range. 71 checksum: 0x00DABAAT [7] Write user system data
Address 0 1 2 3 4 5 6 7 8 9 A B c o} E F A~
38 |13 |00 (20 |01 (30 |00 |08 |(F7 |35 |00 |08 |EF |35 |00 |08 lef‘
008000010 F3 |35 |00 (08 |CF (35 |00 |08 (75 |36 |00 |08 |00 |00 (00 |00 |2.%
0x08000020 00 |00 00 (00 |00 (00O |00 |00 (00 (0O |00 |00 |FB |35 |00 |08
0x08000030 D3 |35 |00 (08 |00 (OO (OO (0O |(F9 |35 |00 |08 |FD |35 (00 |08 2. 4
0x08000040 18 |3 00 |os |18 30 00 08 |18 |30 |00 |08 |16 (30 |00 |08 =0 Start Download
i . ¥ — — - " J

?i%?éﬁﬂl 2w P ARBS B R

ZE T IO SLIBACHE AN ity FH 7 1) S FARAD 2 4 31— /NS4 H TR, WLAT-Link B2 — KT
%@JMCU, i L

(1) 75 R e N TR L IR — S i A AR BE, #33ISLIBAE 3 I BINAY iy 44 Jyslib.bin.

(2) FEEIELICPHIVEE LI H TR RZRIPC, afLIEE A FREE SMSH, tLanfRs T
HH DUH U EAT-Links FEGERRJEITIEFAPSE, (RAAELIH LA NE

TER: BT H LR G CAZLNE, ilh— 18T <2 7 F rid i Llggslib.oin 4/ 1F 501 f19slib.benc
AT PR IIZY B 2E T H LFE, (HUEIT 725260 H L FE R BE XN B VLB 2 BT HIAT -Link LA GE1E/T

2022.4.13
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B 47. HHEE&IE TR

=
i AT-Link Setting

— —

(=] ]

AT-Link settings | AT-Link offline config settings ‘AT-Link offline download 5tatu5|

[

ce [AT32F403A v“ATEZM{]EAVGW -

Add

torage loca..

Offline project [

Project name  slib_project Devi
No.  File name File size. Address range(0x)
1 ER_SLIB_INSTRUCTION.bin 280 08001000-08001117
2 ER_SLIB_DATA.bin 116 08002000-08002073

< | 1

Erase option |Erase the sectors of file size

[7] Download times
[T Encryption transmit Verify
[C] Write user system data

[7] Enable FAP after download

Download interface

[] Reset and run

‘ Software serial number(SN) | SPIM settings | sLib settings ‘

Enable sLib

sLib enable password Ox 55665566

[7] Disable sLib before download

Main Flash

Start §ector Sector 2--0x08001000 -

DATA|start sector | Sector 4--0x08002000 -

17 AT-Link project file settings

End sgctor Sector 5--0x08002800 -
This project is only used at the specified AT-Link.
P pe—
AT-Link SN : CFD275220040B56D0117C502
| | This project is only used once.
Open project Save project file l Save project to AT-Link ] l Close ] AT-Link AIN : FOOFA432D013A913
e ————— — p— g e

3

i P E RIS AT H TR, MICPITITIUH SCAF, TR ARANSCARShBE, AT LA IS AR &
DENZELIIH TR, AR5 R ZIPCHE EIAF MR RIAT-Link, I HAT LTS B5E R AE,

L H SR 340 T B

TEE: BT BERRF XL B 26T H LR CHI XTI R BB AN T2 I e i 2 R i T
TEFF RN & i B -

2022.4.13
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Fl 48. #hnIE SC4F

[ =
47 AT-Link Setting ==
A — i —_ S—

AT-Link settings | AT-Link offline config settings |AT-Link offline download statu5|

Offline project l

) [pmn |

Project name  slib_project

Device |AT32F403A AT3IZFA03AVGTT
Mo.  File name File size  Address range(0x) Storage loc: » || Add
=
1 ER_SLIB_INSTRUCTION.bin 280 08001000-08001117 b Delete
2 ER_SLIB_DATA.bin 116 08002000-08002073
2 At MHEAND A ewmimet 11 hmer nces NnonnAnnn NeNAN2 oo kT
4| T 3

Erase option

ownload times |0

cryption transmit

Erase the sectors of file size

SWD

sLID position

C 1 ]

Start sector

start se

Main Flash
Sector 2--0x08001000
Sector 4--0x08002000

sector 5--0x08002800

Load

parameters Save parameters
| |
l Open project Save project file Save project to AT-Link l l Close l
This project is only used once.
This project is only used at the specified AT-Link.
_— _— ————— — =
— e— - ees—— e . S e—— — ——— -
2022.4.13 % 39| fii#s 2.0.2
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R 2. XCMERRATE
H# IS RE
2021.05.21 2.0.0 | WIERRA
2021.11.01 2.0.1 | #URAk
2022.4.13 2.0.2 |1Bdr A X AEflash 1A & o
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ETZLRA - B

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 &
EERERSE RHARYEE T ) 4 X B A R 50D, BURIAERT & F] . RSB A R B BRR RALE .

HERS 7 IF AR B R TTH T ORI M (A X VEAREA ZORIOB AL, Blln: AfySCie. BaEA RSB 7 Mg 2 2
R ARG (B MR (O MIRRHEMIRIEE: (D) (3%, H/sl (B) HAbrTReSBASHH . Jer LUr=4E MR A . SR
B BRI T RIR R, RIS R e AR o At T TR A, XU BV R ST b RO G SRR AH LRI R ) 5 S w2 ] o
R AT IR HEAIL R .

ZERH BUHERE 777 0 SR T AR SCRS rh 4R A B 7 R BB R LB K S RIS BURERF ) 106 ARSI RS 07 SR 5545 T B RAIE
KA IFHAR DRI 2 sl IR I AR 53 4E
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