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— TR B R

X — B TR, AT32F402/405 R 54t | 224 FE X (SLIB) I iR, LARS 1522 (1) IP-Codet
2ty P R s el sl B, gk TS EOR G B

ARG TELH I IR AT 32F402/405 52 5122 4 g [X 1 B FH J BRI B A4 FH 7 v

BIR 4 2.0.0




- AT32F402/405 Security Library Application Note

2023.6.20

oL R
ZEFEX KN RE

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 2 XN 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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4 X I LK /N 2 BLE X (sector) A B Ar i st g, & — B X 1 K/ PLSEBRMCU T 5
N, KLIRZEAT3I2F402/405 R 5] % B 5 10 £ INAFE KN B IX KN KoaT & F .
FHAEBEFRIEXAEFE T EAT RINEEG, B 20KBIX 8 M & v LLIE N % &

X .

1. AT32F402/405 SRS RNFEKR/PNEE

# B WEBIAFER/S (Byte)| X A/ (Byte) Al E L

Sector 0 ~ 127
(0x08000000 ~ 0x0801FFFF)

AT32F402/405xB 128K 1K

Sector 0 ~ 127
(0x08000000 ~ 0x0803FFFF)

AT32F402/405xC 256K 2K

Wnf JE Bh &2 FE X AR

BRARET, ZEFEXKREFAHBEALATXHES R AN %4 FE X% E A+
WMAT S EAE, EOREX A X W E F AT A R, X SLIB_UNLOCKZ 17 #% 5 A fift i
OXA35F6D24fH , @ iL & F SLIB_MISC_STSH 17 4% HISLIB_ULKFAL #i A i B R T, Bl
JEE RPN R FEX B ETAES AR EHE.

JA B N AF % A P R R

® [ EFLASH_STS? 74 OBFAL, LA#GIN %A H i IE 78 3 47 1 TN A7 4 1

® XfSLIB_UNLOCK?® 77 #% 5 NOxA35F6D24, LLik4T 2 4 JF X i 41

® fIESLIB_MISC_STSH {7 #% I SLIB_ULKFAL, LA A Al Bl i T s

® {ESLIB_SET_RANGE® 17 & & Z R 97 B X 3, A & SLIBHY &L 46 1 45 3 Hb ik DL J¢
SLIBHg 4 [X 1) 2 4 Hb - ;

® Lf5OBFRLAEN ‘07

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

® ZFFOBFfIAERN ‘07

® LESHMAEN LA E X AR

o HITRHJEN, HEPERLEEXKET:

® L SLIB_STSO/STS1H 47 #x FH T H b 22 4 P IX i€ &5 L

EEREN:

o W{EENAMENMAY RIXhiKERAFENX, 5k EEHES W EL

® A X ARG A LA X O AL EAT e s, HLR AR b bk 6 2005 DN A B bk 5RO R

X b 1k % 55
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© cINT I S IR T A L 4 M E R 5 — B X (K 0) Y 1 20 I A7
55— B IX VR AR IR 1 9 4 X

KT ZAEXRETARNTEH B, 162 WAT32F402/405 % 51 £ R F .
Ja B % 4 FE X B RR P v] 2 2% 22 4 R IX R YE 9l project_10H 2 T-main.cH i slib_enable()
BRI 7 T Al HE A ) I ICPERISPZI 5% T B ¥ g, 5 T &5 1K 20 V40 1 Ul B .

InfAT R B 2 B X AR

B FEXKRP RS E, T UE R ESLIB_PWD_CLRZ 17 & 5 A\ 46 i % & 1
WK ER ORI T BE . MR BR L A E X IR, B R R S AT B N B R (RS
2 A XA .

it Wk T DN A 22 A DX IR 20 B R

K 25 FLASH_STSF 17 #% I OBFAL,  LLHf I\ & A 3L 1 78 2 47 1) 4 72 45 1
fESLIB_PWD_CLR& ff & 5 A\ 5t il & B 1 22 4 X 380% 4 ;

BAT RGE AL, ER R EEX R E T

B2 I SLIB_STSOF 17 #% Al T H W7 22 4 e X W8 45 3 -

IR PAT R EEX WIEFF

LR TH YT R, E4R 4 L A& E X (SLIB_INSTRUCTION) I 1 1) 2 7 AR 1% mf DA 4
MCUZ tI-Code & ZE UHL, {H A BEZ HD-Code i 28 LA 32 BU B4 1) 7 SR 5 e s X FE 19
Ry R AT, ML UWIERE ST EEXZNKETRE, WA 6850 FE R gk & 7E
o2 % FEX 2N EE, B W CHE 7 A RS 5 4 g B 5 1) 3C 7 1 (literal pool). 73 (3%
(branch table) = & % (constant) 4§ 2 38 24 45 & # AT I 2 4t D-Code &t £k 2% 352 B %

¥ .

KRRBLELEEXRZARBMEIRS, TREATMEE . B A -7 g 1 2k E 75
4w EXZ AR R, 206 8 % 525 (compiler) i % & % 72 4 K U7
(execute-only) 1A 5 DLk G b ok F5 26 7Y 25 i) H 4 = A .

B2 K 3 — M LI SC o it R 43 SR 1

switch() 2 CH & & H BBk # 45 2, Ml ¥ 7 fUsclk_source® & & % S L CRM_CFG
FAE U, E20 F B4 Lk 10 % fL 7D (assembly code) “LDR R7, [PC, #288]", & f
2 7 i $04% (program counter, PC) i) 8 T 4ik (9 77 X 2 B3 CRM_CFG 7 17 8% [ dh dik, 17
CRM_CFGH #h 1k 2 # PA W B 07 KAF MAEABIE R A X (AR S LR EXZH),
I AT switch () 4 B sk & & A 888 e B . R4 = 2 X WA X K1 7 AR,
FE AT IR I i 30 25 7 AR R

55 =T 6 AR P R 2 U0 B QAT R E g 1R R R IR TG B R RE 3 R Y ) .

# 10| R4 2.0.0
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B 2. sl (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

77 _ _

78 /% get sclk source */

b 79 || sclk source = (crm sclk type)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;

B 3. CFBlF(2)

137: system core_clock = system core clock »»> div_wvalue;
DxOS00486E 4F06 LDR r7, [pc,£#24] : B0Ox0B004888
Ox08004870 683F LDR r7, [x7, £0x00]

OxO08004872 40F7 LSRS r7,r7,16
0x08004874 FEDFCO10 LDR.W riz, [pc, 161 : BOx0S004888
DxO8004878 FECCTOO0 STR 7, [x12,$0x00]
138: 1}
:0x0800487C BDFO POP {r4-r7,pc}
O0=x0800487TE Q000 DCW 0x0000
Ox0B004880 1000 DCW 0x1000
Ox0B004882 4002 DCW 0x4002

241 ARHFEHERREANREEXFTESX

FWTmERASEANPR ARSI D i, HMCUM I D-Code 2k 2. @
W, il ERA T B INAE S — X (sector 0)H # 44 Hb - 0x08000000, A itk 7F & & 1R
L ag A X I, b ZB0E SF DLR B R

® AMKENMFAME —HMXEENZEEXKHELSX.

242 ZEEXARSH P XABERREME

2 2 4 e X AR AP AR P ARG (IP-Code) i) LA AL - T P ARHE X (22 4 B X 2 A1 1 DX 480) 1) R
HERRARE. EEXMELT, IP-Codef A& XL R MWk, VIFPC (FFiH
B2 AT IP-Codeltf BhiE B X b pg % . — H %24 X 8 50, 3X 28 R B0 0 #h bk 5t A
REBE o0, BB, I e AL P AR S X ok E 0 b Bk 06 2 B R R, 15 U PCAS Bk
P B R W M BE T JEVE IR TAE. R AERE 22 EX &, Nz f51P-Codetl
KRB REA — BB 2 2 EX 2N LB Rt L E. TERERB — MR 1K
 Function_AQ) W H 2 H P X A 1) &k # Function_B() 1 ] 1 .

2023.6.20 B/ MME k7S 2.0.0
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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().

2023.6.20
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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 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):

2023.6.20 #1301 k7S 2.0.0
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3.1
3.11

3.1.2

3.2
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REEXUHEF

R EE T DLATI2FA0S K4 22 DS AR, I i e B T A 6 65— S50
SERIEER

BEFRR

® i HAT32F405RCT7:t: A [JAT-START-F40552 5 Bt
® AT-LinkfiE 2%, HRIFAEHER

BAFTER

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

® EEFICPEISPZISE T A, 3 BE K8 sholifi b 2 45 B X % B

SR R

AR RS T HAERIH , R T A R R T R BURAS (IP-Code) 25 v F S FH (13

Fr. Hp

® Project_LON 7 EriH K EEHgmHER 2 4 X 175

® Project L1 A% ugH N H S 7~ 51

Project LO%E BB TS N4 2 BIAT32F405:0: 1 315 B 24 e X ARAP,  [RIINHR AL T 21 & I

TE TR 25 2 2 B FH AR A -

o EINFFIXHMmAG, THH %A X BT & B X DL P T R AR R (X

o G ERVRERBUE RISk SO, AR s AT DA SR A FH A 9% 1) 2R %

® iS5 E X U fF(symbol definition file), ILAF5 S04 P & 1P-Code 1) &N R AL SE bk, 1280
PR LLEREH, T EDAEs s =K.

6. WHIREREE

Project_LO
Programs SLIB protected code

}

Project_L1
Programs End User Code
Using SLIB protected functions

}

End user application

AT T A% Project_LOYEBI T & BEARID, IS %Project_ LUt 6, FEAM
HREE.

B 14| 4 2.0.0
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3.3

3.4
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B7. NEAREHE

Provide pre burned

Provide AT32F405 chip IP-CODE AT32F405 chip

AR

Solution- Provider
Project_lO

End-User
Project_|1

ZEEXAEFHARIY: FIR KBS

AJE 8 FICMSIS-DSP JE At 1 FIR{IIE i i 25 (FIR lowpass filter) EiEAF Ak 24 AR () IP-
Code, % TFIRMGIE N 23 L v VE CMSIS-DSPHIAH I 34, i HAV 35 B 4E 1 B ] % B 22 4
DL b B35 R e 4 24 it FH P RO A A RS R

YO R ST 28 AR NS T2 — AR A T AR S N IKHZ ) I5SKHZ I AN IE 52 9% S, TiiE
PEIE B AR LR L) N6KHZ . S RIE e 5, K ISKHz A - JERR T AR N LKHz ) 1IE 5% i far H o
T ECNFIRMRIE JE i Th e )~ = A .

E 8. FIR {KiB 38 2%

Input signal Output signal

1 1

L R s T RIS ISR, S

06

b
I

04

i ‘ FIR Low Pass Filter ‘

iiN

1 FI 3 f\ICMSIS DSP % Ff) R H5 M SO AL 5 -

® arm_fir_init_f32()
I R H ) T E A2 B I 2 BRI AR A RE , B & fEarm_fir_init_f32.c3C L
® arm_fir_f32()

IR EON IR 2 A £ 24y, A fEarm_fir_f32.c3C R H
® FIR lowpass filter()

SRR BT IR PN FEA RS IR FIRMCE DB B s 2 R ek B, b 2eom ) i, B8 7Efir_filter.c
AR
® fir_coefficient.c

BECSTA A A FIRJEB &% B HOUTT A 1 AR B (R B A0, RV 2 3 8 R MO0 B 1 ME 3 22 4 i [X

FEMTEGI T, MCUNIRIIFPU KX DSPHE 2 2 B HIRAE 5 AR BE DUR I s 5, LA BIVER 112 5 &
IRk R

Project_L0: 5 R A
FEHB B TR, K5 91U

£ 15 R4 2.0.0
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P BRI AR O BB B2 PR AR R 1T T (execute-only) 465

W BRI AR 7 ARD g HEBCE 21 32 INAFEIX 153 [X 4(sector 4)

W IR R ) FR B T B 3 A X1 5 X 2(sector 2)

1E ¥R 1 HATFIR lowpass_filter() LATGIE H: IE 14

BAERIN G, B X A(sector 4) B B TR A R AEIX, IR R X 2(sector 2) % B AMERL 2 4
X, dedssral e Sa ) i £ AR TR LA H slib_enable() sk Bk 56 %, Bt i Artery ICP
Programmer>k 5¢ il (8 i3 fd FHICP T B 58 il &)

® 7 2 B P RE Y U A AR IE D R KU 75 FH B PR Sk SO R 5 e SO

3.41 =4 HPAT(Execute-only) 5
& —Fh T HEE (toolchain) #H H S EEIT, 1T LR 14w i3A2 5 A B oC -t (literal pools) #1433 3%
(branch table)ix $&7F i & AT if 2 AR B EUEE 148 2 4% 30, #l1"LDR Rn, [PC, #offset]"ix %45
Lo KT A CRIGF ] S T 2.400 UL .
LIKeil® pvision 4], Keil® pvisionfs Execute-only Code B i fifil 2, ¥ 7 T

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

®  EPECIUAFREA A AIMICTTAE, a6 AR LR (R AH R CIC AR AR I AEfir_filter 4
® AR BN R R MO, B an A5 (1) Option for File ‘arm_fir_f32.c’, Wi F &

B 9. Keil # A\ Option FTH

=4 fir_filter
%j arm_fir_f32.c -
$_=| arm_fir_init_f32.c ,ﬁ\ Options for File "arm_fir_f32.¢"... Alt+F7
j fir_coefficient.c Remove File ‘arm_fir_f32.c’
gj flr_fllter.c é Manage Project Items...

® ik C/C++ % 1 H[fIExecute-only Codeitlil, #4J5--execute_onlyfiy 2wt 2 #0293 i fE 1%
Hl 7R E, W

2023.6.20 % 16 1 k7S 2.0.0




AR - AT32F402/405 Security Library Application Note

& 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 &
B M7 A2
® LfEfir_filterfEH BN RSO, 1% bR B £ Option
& 11. IAR 3 Option F1H

—=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
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& 12. 1AR B E C/C++%& D&M
Options for node "arm_fir_f3 2_ u

[ Exclude from build

Cateqony: | Owverride inherited zettings | Factory Settings

Static Analysis

Runtime Chedking

C/C+ Conpler
Custom Build Preprocessor | Iiagnostics | NISE&-C: 2004

WISRA-C:1998 |  Encodings |  Extra Optiens

Language 1 | Language 2 | Code |Uptimizations | Output | List

Frocessor mode

Arm
@ Thunb

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 .

3.42 ZHwHFREFEXEHLHE

T E AR AR, BN INAER S — B X (sector O) 24 FH KA BCh W a2, BT AASTE B 3 M
sector 2FF 4R E N L e FE X, Hifsector 472184 % & FEX, TMisector 252 MEiE & FEX . FENE
NAF LS S RAMBIASE FH 20 X o RAME) 43 X 32 B2 0 1 8 S SLIBORY™ X RS 5 2 A P KRS
FIH R FRIRAMITGT 7= 26 (1 1 28 ) 8
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B 13. WHIEFHENFRER RAM 7 X

0x20000000 0x08000000
Vector table
User RAM User code
OX08000FFF
Ox20016FFF 0x08001000
0x20017000 SLIB_READ ONLY
SLIB used RAM - -
OX08001FFF
Ox20017FFF 0x08002000
SLIB_INSTRUCTION
OX08002FFF
0x08003000
User code
OX0803FFFF

Keil® pvisionffjscatter file
PIRUR:

® 3| Project > Optios for Target->Linker %1, HUJHUse memory layout from Target Dialogi%k
T, AR5 % Editf BRI slib-w-xo.sctC B 2L, W N E

& 14. Keil ¥ & Linker & &5

K Options for Target 'at_start_f403a’ &11
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 | \alb-wao sct . 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&, 7 E L HHE 4 % 4 X (SLIB_INSTRUCTION)FIRAS ) H 7 3 14 (object
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file) i |4 NLR_SLIB_INSTRUCTIONM % FIn#k X, FHKtrnEiexecute-only (+X0),
X LA B Nsector 4, K/ 5 H— sector, [FI LK SLIB. READ_ONLY 5 FH ) [X 3
TREER I E 4 NLR_SLIB_READ_ONLY F4 FHINERIX , 8 G 2w 15 5 1 HoAth JEIP-Code 1 B
HmHERISLIBIX A, RW_IRAM2/Z£0x20017000%0x20017FFF I X B, 48 5E 45 2 4 FE X ik
MIRREAE T, H AR T e 28 ui F P (00 H AR 2RI FIRAMIX B, i i SRR 17 A T I R A
B, WIRFTR

& 15. Keil scatter {288
LR_IROM1 0x08000000 0x001000 { . load region size

i region

ER_IROM1 0x08000000 0x001000 { ; load address = execution address
% 0 (RESET, +First)

% (InRoot$$Sections)

_ANY (4RO}

RW_IRAM1 0x20000000 0x00017000 { : user RV data
CANY (+RW +ZI)
}

RW_IRAMZ 0x20017000 0x00001000 { ; RAM used for slib code
fir filter.o (+RW +ZI)

}

LR _SLIB READ ONLY 0x08001000 0x00001000 { ; sLib read-only area
ER_SLIB_READ ONLY 0x08001000 0x00001000 {
fir coefficient.o (+R0O)

}
LR_SLIB_INSTRUCTION 0x08002000 0x00001000 { ; slib instruction area
ER_SLIB_INSTRUCTION 0x08002000 0x00001000 { : load address = execution address
arm_fir_init f32.o0 (+X0)
arm fir £32.0 (+X0)
fir filter.o (+X0)
}
LR_IROM2 0x08003000 0x0003D000 { ; user code area
ER_IROMZ 0x08003000 0x0003D000 { ; load address = execution address
LANY (+RO)
}

® |P-Code HIZIFIRAM, [& 1 FidiEtscatter file /7 4k, AT LA FHKeil )
__attribute__((at(address)))#iid okt A KU E 2 [FH 7€ 111 1:0x20017000, 4 K

& 16. KEIL ftAgH SLIB 1# F ¥ RAM HuhH&E

gif defined ( __ ICCARM__ )_

S c float32 t firStateF32[BLOCK_SIZE + NUM_TAPS -
zelif defined ( _ CC_ARM )

static float32_t firStateF32[BLOCK_SIZE + NUM_TAPS - 1] _ attribute |((at(0x20017000)));

Zendif

® i A X [ IR B Asector 2 (0x08001000), L FIRI I I % #% bR A5 FH 21 i) 4 Ko e
bbb, BT ER &K scatter file 7 XNz Ak, AT EUEAIKeil¥)__attribute__((at(address)))
R Tos  BUR E B [ e bk, N
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& 17. KEIL /87& SLIB 1 F i1 % Bk &5

Hif defined ( __ICCARM__ )

const float32_t firCoeffs32[NUM_TAPS] @ 0x08001000 ={
#elif defined ( __CC_ARM )
const float32_t firCoeffs32[NUM_TAPS] _ attribute_ {(at(0x08001000)))|= {
fendif
-0. 0018225230f, -0.0015879294f, +0.0000000000f, +0.0036977508f, +0.0080754303f, +0.0085302217f, -0.00(
-0. 0341458607f, -0.0333591565f, +0.0000000000f, +0.0676308395f, +0.1522061835f, +0.2229246956f, +0.25(
+0. 1522061835f, +0.0676308395f, +0.0000000000f, -0.0333591565f, —0.0341458607f, -0.0173976984f, -0.00(
} +0. 00807543031, +0.0036977508f, +0.0000000000f, -0.0015879294f, -0.0018225230f

IARHJICF file

RN

® Jf/5\project_IONAR_V8.2\H 3 Ficf 3, @ =A#m#kx, wrprR, HHSLIB_RAM
X HLE0x20017000%0x2001 7FFF [ RAM R B4 25 50 (1) R B

B 18. icf 3xfFH SLIB Huhik e X

/* SLIB read-only area */
define symbocl _ ICFEDIT region SLIB_READ ONLY start
define symbcl  ICFEDIT region SLIB READ ONLY end

0x08001000;
0x08001FFF;

/* SLIB instruction area */
define symbcl  ICFEDIT region SLIB INST start = 0x08002000;

define symbcl  ICFEDIT region SLIB INST end = 0x08002FFF;
define symbcl  ICFEDIT region RAM start = 0x20000000;
define symbcl  ICFEDIT region RAM end = 0x20017FFF;

/* SLIB RAM region */

define symbcl  ICFEDIT region SLIB RAM start = 0x20017000;
define symbol  ICFEDIT region SLIB RAM end = = O0x20017FFF;

® (EICFCfr, WEUKSLIB & M X IRAR BE Lk, 8 g 1R RE P4 HoAth 3EIP-Code ) R K HE £
SLIBIX N, [FIEFEfIP-Code i F FIRAMIX 5 {4 B4 2 sk

B 19. icf bk ED

/* Reserved 0x08001000 ~ 0x0B002FFF 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  te _ ICFEDIT region SLIB READ ONLY end ]
-mem: [from _ ICFEDIT region SLIB_INST start  to _ ICFEDIT region SLIB_INST end ] &
define region SLIB_READ_CNLY_region = mem: [from _ ICFEDIT_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_ ];

/* 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 regicn SLIB RAM start =~ to _ ICFEDIT region SLIB RAM end 1;
define region SLIB_RAM region = mem:[from _ TICFEDIT region SLIB_RAM start to _ ICFEDIT region SLIB RAM end ];

® |P-Code HZIMRAM, AXALHHAT LA HIAR @ik yooks A8 2508 & 21 5 1 #hh0x20017000,
s B kictof, T
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& 20. icf 30/ SLIB i [ RAM &k

/% Place IP Code in 1nstruct10n area which will be SLIB protected */
place in SLIB_INST region { ro object arm fir f32. o,

ro obhject arm_f1r_1n1t_f32.o,

ro objeet fir filter.o};

/% Place SLIB DATA(or CODE) in read only area %/
place in SLIB_READ ONLY region { 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 };

® IR A X AN B lsector 2 (0x08001000), Z:KrFIRKIE i i 28 bk Hfd FH 311 15 Ko+
Flpbihl, BT ERMICFCH 2 4h, AT L FIAR @314 7ok i & 21 [ 5E 1 Hs

bk,
A 21. IAR 7B SLIB 4 F i3 Bk i3
#if defined ( ICCARM )
static float3Z t flrStateFBZ[BLOCK_SIZE + NUM TAPS - 11| @ 0x20017000 ;
#elif defined ( _ CC ARM )
static float3Z t firStateFBZ[BLOCK_SIZE + NUM TAPS - 1] _ attribute ((at(0x20017000)));
#endif

3.4.3 JHHAREEXAEY

A Mz XK R ThEE, A LR AT

(1) fFHICPZIFTE Artery ICP Programmer (B3 H I R)
FALHFHICP Programmer, 518U P IE:

® EJEAT-LINKF|AT-START-F4054% 1 FJf F

® JFJ3ICP Programmer, % HAT-LinKiER:, SR )5 A INProject LOYE 4% ¥ 5 7= H FIHEXEXBIN
A,
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F 22. B2 E ICP Programmer

*

m Artery ICP Programmer_V3.0.10 —
File  J-Link settings | AT-Link settings | Target Language Help

Disconne | [PartNumber: AT32FA05RCT7-7  FlashSize: 256KB | /l ?l_ ?Y
-
ct ATLinkEZ FW:V2.25

ALk~ AT-Link SN: A930E9B210C0765905972507  (WinUSB) J&- 4

Extra configuration
[sPiM Config | | asPI Config |

B

Memory read settings

Address 0x (08000000 Readsize Ox Databits |8 bits R

File info

ead
Mo.  File name File Size Addres... Add

Flash CRC | |Fi|eCRCven'f]r| | DownlLoad |

Flash info  File info

>

14:31:19 : AT-Link connection is successful.

14:31:19 : Part Number: AT32F405RCTT-7 FlashSize: 236KB
14:31:19 : Target device connection successfuly!

£

Current Time: 2023/6/20 14:31:20 All Rights reserved by Artery Technology Co.Ltd

® I NEIREE, SHILTNEUEDUN UM, T2 BN SLIBRPIRE KAHK M S5, W Esector 22
FFUERIX . sector 4N1EA U EIX, sector 5HSLIBSE R EIX, 15 7E 3 FH % i50x55665566 (AJ
H & X)FHA)1%E 5 FISLIB, SRJEHEITIE R4, BIn 58 OB P ke IR E FHSLIB, i N
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B 23. RE THRATSH

& DownLoad Form - *

Extra options
Erase options

Erase the sectors of file size s

Verify

[] Disable FAP before download
[] Enable FAP after download

High level access protection ~ [] Jump to the user program

[] write user system data [ Button free mode

sLib settings  Software serial number{SN)

sLib status: Disable

Enable sLib sLib position
sLib enable password [0x | 55665566 Start sector Sector?—0x08001000 ~
Disable sLib before download INSTR start spctor Sector4—-0x08002000 -~
sLib disable password 0Ox | 55665566 End sector Sector5—-0x08002800 ~
Disable sLib
Start Download Close

KT ICP Programmerff £t B, 152 #ICP Programmer ' F it

(2) FEREHEFmain.cZHslib_enable()ER%t

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

3.4.4 Project L0 HATHE

FELCIEHI T, FIRIE JE S 345 2 50 RFI LKHZ S 15KHZ 1E 5% 3 15 5
testinput_f32_1kHz_15kHz fiit5, 155 % FIIKHZ IE5Z 885 A7l BltestOutput, S35 23 il
Je FIMATLABH A 1 54 HAF ErefOutput b iR L, an SRR 228 /T FIUYI A (TR EESNROK
THOLEIIIR), T BB ILEDIT 2 —ENER, K N2 LG LEDIT —EINKR, TFEZ
Project_LOF#ENLRE
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2023.6.20

& 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

\4

Green LED4 toggle
in infinite loop

BPAT OB, 1HZR T VD5

(1) f#HIKeil® pvisionJ & \utilities\AT32F402_405_slib_demo\project_|0\mdk_v5\H 3% T 1]
Project_LOTiH, JFE#imi%.

(2) 7E T AT BT, SEkBAT-START-F405H 7~ b 11t Fr /e 75 C 44 SLIBEL 5 7.4~
(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

# 25W R4 2.0.0
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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
XA FPEE(3).

3.4.5 AL RFFS E SO
kA (header file) BRAT 5 52 XA (symbol definition file) /& 285 % 7 i F il Project_L17E 1 FHFIR
(R R R HU TR A 2. AEVEEI P, SR main.cH ELE fir_filter.h ST
R 58 XOCAF 7 7 v B 1) T B (toolchain) AH G .

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~

& 25. ¥ E Keil Misc controls 31

kA Options for Target 'project_|0' *
Deviee | Target | Output | Listing| User | C/C++ |hsn  Linker |Dabug | Ueilities |
™ Use Memory Layout from Tanget Dialog ¥/0 Base: ’7
[~ Make RW Sections Position Independent R/O Base: ’W
™ Make RO Sections Position Independent R/ Base ’W

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

dizable Wamings: |

Scatt i - 3
= ’.:“ee" | slib-wxo sct J D Edit...

1
MisJ —symdefs=fir_fiter_symbol tx| |
controls

Linker |-cpu Cortex-M4fpsp "o -
control  |-strict —scatter " \slib-wxo sct”
string

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

0x08002001 T FIR lowpass filter

5 IARF= AR5 8 U
JIEWR:
® % Project->Option->Build Actions
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& 27. ¥ E IAR Build Actions %I

,

L]

3.5

2023.6.20

Categony:

General Options

Static Analysis

Runtime Checking
CfC++ Compiler
Assembler
Cutput Converter
Custom Build

Linker

Debugger
Simulator
CADI
CMSIS DAP
GDB Server
I-jet/ITAGjet
JHink1-Trace
T1 Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIXDS

Build Actions

Euild Actions Configuration

Pre-build command line:

Fost=build mmand line.

(&=

| $TOOLEIT_DIEF‘bin‘isymexport. exe ——edit “$PROT_DIR$'=t [:I:]

QK. ] [ Cancel

® JSRISTE 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"

® b4t fir_filter_symbol.o &= H 4

RN, SRR E AW BT S
T, Hrrshow" & ARk £ ok B i &

g E XA

steering_file.txt 77Eproject_IO\iar_v8.2H

i MR 22 4 e DR FH I A B 3EAT T 3h S, N

& 28. 4% steering_file.txt HZF

show FIR lowpass filter

Project_L1:

283 FH P .51

Project_ L1yt 2fd FH 2| EProject_LOF illy, JC&9: %5 BAT32F405:85 A 1 £ IN A7 o H Ak
FF5 58 SOUE DA = TR AR X Bk

SLIBIAIFIFIRMGIEJEV 25 B 2. 14 Project_LOFZ AL Sk S A

1%, % P inr L2 Project_L1{5
o Ev—ANMHIH
® 5| Project LOFRMLM Sk R A5 5 e ORI H B

e HFIR{KIE

® JFRIFFHIAHT B QB FE R

EREI

8 A% PR AL

Project_ L1 25{ H ERProjectLOFF A& I — A1 T 8% K AR R RRAS 4 1R A2 )7, AIRA AT
AR FE SR FEA M N, T TGI8 Project_LOFRHERIARIS . FlunAsEh = Project_LOfEH K EKeil®

& 2T R

RE= AR

i 2.0.0
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3.5.1

3.5.2

2023.6.20

uvision V5.36.0.0 , JSProject L1245 FH [EIRE HX AN ARAS .

vzt Dl VIR E|

K AProject LOJE F 2 E X © 4 T —2e5 e = N7 X, Project LIS A2 ]
Project LO$ At (1) 3= A7 X Hemedg ke g HEBCE ik . B3 36 6 (4 3 I A X B i, Hirbsector
2% sector SN A FEX TS A, 2 P 7 8 Hlinker control filed X /4N X b7 2k, 8 L7
Y PRI B R HEBX AN X3, 7R

Keil® wuvision Hjscatter file

A2 project_I1\mdk_v5\ H3tfflend_user_code.sct3xC 4, ¥ EINFESS VIR A X He, a2 1
K X IAHESLIBIR X . 1EAh, RAMIK X I8 tH Z {5 B 0x200170002 Ji= ) X 8. 21 ]

K& 29. &G K scatter 304

LR_IROM1 0x08000000 0x00001000 { ; load region size_region
ER_IROM1 0x08000000 0x00001000 { ; load address = execution address
#. o0 (RESET, +First)
#({InRoot$3Sections)
.ANY (+R0O)

}
RW_IRAM1 0x20000000 0x00017000 { ; RW data
CANY (+RW +Z1)

: 0x20017000 ~ 0x20017FFF RAM reserved for SLIB code

}
: 0x08001000 ~ 0x08002FFF is SLIB area
LR_IROM2 0x08003000 0x0003D000 { ; load region size_region
ER_IROM2 0x08003000 0x0003D000 { : load address = execution address
.ANY (+RO)
}
IAR HJICF file

[ project_|1\iar_V8.2\ H 3% Fenduser.icfSCfH i B 3 4
Bl 30. EHUEH 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;

FEIR B FIARFS 2 X

Project_LOFT/™ 24 K455 & ST fHir_filter_symbol.txt: Zi#k 78 i EProject_ LI H 1, A B84 IE#I
O % IFE LS B SLIBLRY X AR AS o

EKeil® uvisionF ARS8 LM

TAEF R nfir_filter_symbol txtiX NF 55 oo, T K

A 31. £ Keil i\ symbol definition file

# 28| R4 2.0.0
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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
B 32. BEAF S E CUFRIRELY Object file
kA Options for File “fir_filter_symbaol.txt" @1
Froperties |
Path;_|&i
File Type, ¥ Include in Target Build
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 5 & SO

Hfir_filter_symbol.o iX-Object>Z im0 2ifir_filterfFHEI AT, T &
/& 33. 7E IAR HI AR5 5& Lo

= @ 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

3.5.3 8 SLIB " X R

Hfilter.hk SCAFmain.c 5| H B 555 8 O HIESH-UIMATH 2 J5, R4 X AR I8 % 28 26 50 7] LA
WA, Jrn T
FIR_lowpass_filter(inputF32, outputF32, TEST _LENGTH_SAMPLES);
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i

® inputF32: FRMAEEHING SHIRRIIEE

® outputF32 : fRIAIAE HE 5 BdR R a4t

® TEST LENGTH_SAMPLES : B4 AbBE KI5 SREARL

N
/]

3.5.4 Project_L1 PATHRIE

Project LIFHATIAZL T B, Bl F:

®  JFUAEPAT/ELED3ST & RN KR

® {1 NAT-STARTH T LIIUSER %4, FIR lowpass_filter()JT4A s 5

® ZHARIEH, ZRELEDATREENLR, Wis B ah R A ELED 2T FE 4L N £k

& 34. Project_L1 EHE

()
i

LED3 toggle
continuously

User button
Pressed ?

yes

Execute
FIR filter
test

Check
FIR test
result

Green LED4 toggle

N @—Success
in infinite loop

3.5.5 IHEMEXTH SLIB {R{”
N2 P AETE R SRR, 2 H PP R CTRIAEARR, DURELKeil® wvision ], 1 BI7E
WAL, SLIBUHAT By 1 fRdr X AR 4 A3 1) 77 s B
® JfjaProject L1T H 35 ¥ g i
® iiili"Start/Stop Debug Session”#k N i i,
® {r"Disassembly” & [ s i fibr i, 8)/51E#"Show Disassembly at Address”, 1T ]

2023.6.20 £ 30W k7S 2.0.0
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B 35. # A\ Show Disassembly at Address

| - | | = = | L=y minstaters v ¥ M| W WU wR (T N
(DB B =k O @8- 3 - -
& Disassembly R B
«| [ oxoso03Esz 4770 BX i ~
b 94:  AT32_Foard Init():
a5:
38: /* Configure Flash to gencrate ||v | Mixed Mode error occur +/
{®0x05003E54 2804 cup 0D Mod
0x08003ES6 D106 BNE 0x080 B ORE
27:  Enskle Flash_INT(): Address Range ’
26:
5ot Show Disassembly at Address...
100: /% Wait Tor KEY bUCTOn to be | setProgram Counter
0%0B003E58 4904 LDR ELULE oy o .
0x08003ESA 6809 LDR 1, [N =
E;: :lhlle(ATSZiﬁHTTONistatEtBUTTON P
0%0SO003ESC FOS10104 ORRS r1,r1 O Enable/Disable Breakpoint ctri=Fs
0%0B003E60 4208 LDR £z, [p
| loxosoosesz e011 STR 1, [r| InsertTracepoint at 0x03003€54'.. B
104: Delay ms (300} Enable/Disable Tracepoint
105: 3
i06: Inline Assembly...
107: /* Turn Off LEDI */ Load Hex or Object file...
0%08003E64 E0OS B 0x080
0%08003E66 4507 LDR £1 [P instructionTrace N o
ole Execution Profiling » >
] main.c % Insert/Remove Bookmark ctri=F2 v
2 H} GallStadk 3y copy Ctri=C B

L Lib Wl.x.xhiTUtilities) ) AT32F4034 3 Name Tocation/V... Type

® i ASLIB_INSTRUCTION;Z 45 fii [X sector 2ff3111:0x08002000

K] 36. #% & Show Code at Address

Show Code at Address @

Address:

|m|:-s[:-[:-2[:-[:-|:1 Go To | ‘

A LA 5| H1h:0x080020001% HLJT4h, & 3 1) LS T /& OXFFFFFFFF
& 37. RieEE

=:0x08002000 FFFFFFFF DCD O0xFFFFFFFF
0x08002004 FFFFFFFE DCD OxFFFFEFEFEF
0x08002008 FFFFFFFE DCD OxFFFFEFEFEF
0x0800200C FFFFFFFE DCD OxFFFFEFEFEF
0x08002010 FFFFFFFE DCD OxFFFFEFEFEF
0x08002014 FFFFFFFE DCD OxFFFFEFEFEF
0x08002018 FFFFFFFE DCD OxFFFFFEFEF
0x0800201C FFFFFFFE DCD OxFFFFFEFEF
0x08002020 FFFFFFFE DCD OxFFFFFEFEF
0x08002024 FFFFFFFE DCD OxFFFFFEFEF
0x08002028 FFFFFFFE DCD OxFFFFFEFEF

® [FkEHb7EMemory & 14 AOx08002000f Hihi:, 4 |4/ OXFF
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& 38. Memory & N &F Y

Memory 1

Address: | k02002000

0x08002000: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF F
0x08002022: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF F
0x08002044: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF F
O0x08002066: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF F
0x08002088: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF F
0x0800208%: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF F
0x080020CC: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF F
0x080020EE: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF F
0x08002110: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF F

® {EMemory% H, %iASLIB_READ_ONLY {246 i [X sector 2114008001000, K Jgix A~ [XH
SV D-Code i M2k, Fr LA RT AE 21 i Sk 1) 8

& 39. Memory & O #% SLIB_READ_ONLY &I H

Address: |(x08001000

Ox08001000: B9 E1 EE BA 12 22 DO BaA 00 00 00 00 F7 55 72 3B CF 4E 04 3C 58 C2 0B
Ox08001022: 0B BD 9C A3 08 BD 00 00 00 00 OA 82 B8R 3D FO DBE 1B 3E S5F 46 &4 3E 08
Ox08001044: OA 82 8A 3D 00 00 OO 0O SC A3 08 BD &8 DC OB BD SE 85 BE BC 00 00 00
Ox080010g6: 72 3B 00 00 00 00 12 22 DD BA E9 E1 EE BA FF FF FF FF FF FF FF FF FF

Ox08001088: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
Ox080010&4: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
Ox080010CC: 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 A7 XU 0x08002000 1) # 4 2 1 2 2, FLASH_STS#H 474+ IEPPERRAL
B, SRS RAER

& 40. SLIB Eﬁlhﬁ

o sTs 000000010
ODF r
EPPERR
PRGMERR | I~
OBF r

R MRS PRI BRI, ZRSEHATRE Pl e b N b I e LT
B 4#1. S5RPERDET

115 ‘w{)ld FLASH IRQHandler (void)
116 &

> 117 ‘ :'er (flash flag get (FLASH EPPERR_FLAG))
1188 {
119 flash flag clear (FLASH EPPERR FLAG) :
120 delav_ms (500) :
121 [ }
122 |}

Ll atal
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Ti R L P AR ES & T HRERE

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

7 SRR 23w AR 235l e 3R

J7 F R ek SLIBUISEIMCU, 2R )5 Zum A P R R N AR EIMCU, BB :

(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 AR E SLIB X FAPEES R), ARG E A G4 TR TN RE U M. SLIB
#8454 (0x08001000~0x08002FFF), Tl i ICPAR A4 A SCAE -1t s Bl 7 A7 N HARAE N
BINEZHEX, #IFEHBINY A4 HMslib.bin, 1T &,

A 42. {7 SLIB {55

[ Artery ICP Programmer V3.0.10 - bt
File | J-Link settings  Al-Link settings  Target Language Help
Savefile a
T32F405RCT7-7  FlashSize: 256KB | /| ? |- ?
Save flazh data as... | -
V225
Make encryption file H30E9B210C0765905972507  (WinUSB) ﬁ 4% jj
Exit

Extra configuration

Memory read settings

Address |0x (08001000 Read size (x (2000 Data bits | B hits Read

File info
Mo.  File name File Size  Address range(0x) Add
1 at32f405_project_|10.hex Q444 03000000-0200048F,08001000-08001073,08( pelete
< >

Flash CRC File CRC verify DownlLoad

Flash info File:at32f405_project 10 hex
Address range:[0x08000000 0x0200043F] Address range:[0x08001000 0x08001073] Address range:[0x08002000 0x080(

FIEB: 75 ZE R R o B 58 A LR B P AR binkg U S, B A SLIB X Seonf R () — B, filan
FEKEIL TR F, userikdiirh s infromelf.exe --bin --output .\Listings\@L.bin 'L, & s 5 [F 44 (1 bin
R, R R SLIBEOSCARR NG 2848 . bintk X, 445 1 2 HER_SLIB_INSTRUCTION. binF#
ER_SLIB_READ_ONLY.bin, X} )5k /0x080020003t 1 B [ SLIB-INSTRUCTION 3 {4 A1l
0x080010004 11k EX ) SLIB-READ-ONLY X4, 4

#3BW R4 2.0.0
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& 43. ARk SLIB fREG# 4 bin SC4F

St e e gt s oo

Command Items
= Before Compile C/C++ File
[~ Run#l
[T Run#2
[ Before Build/Rebuild
[7 Run#l
[7 Run#2
(=) After Build/Rebuild
[¥ Runzl
7 Run#2

Device | Target | Output | Listing User  |c/Ct | Asn

User Command

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

| Linker | Debug | Utilities |

Stop on Exi... 5.

5| Mot Specified T~
5] Not Specified T~

23] Mot Specified T
(3] Mot Specified T

5] Not Specified T~
l_ﬂ Mot Specified [T

L

ER_IROM1

|| ERIRCOMD
ER_SLIB_INSTRUCTION
ER_SLIB_READ_OMNLY

(2) FbiniEIHICP TR, fELBKFIMCU, W1k K

& 44. ICP fE£k k23 MCU

ATLink

File  J-Link settings ~ AT-Link settings

Target

Language

Help

Disconne |Parl Number: AT32F405RCT7-7

FlashSize: 256KB

ct

AR

AT-Link-EZ FW:V225

AT-Link SN: A930E9B210C07659059872507 (WinUSB)

" 15 N

Extra configuration

Memory read setfings

Address 0x |08000000 Read size (x |00000490 Databits 8 bits Read
File info
N ik ik el Add
1 ER_SLIB_READ_ONLYbin 116 08001000-08001073 Delete
2 ER_SLIB_INSTRUCTION bin 280 08002000-08002117
Flash CRC File CRC verify

Flashinfo File:ER_SLIB_INSTRUCTION bin

Address range:[0x08002000 0x08002117] checksum: 0x00007780

Address 0 1 2 3 4 s
2D ES |FF |47 |06 |46
0x08002010 47 |F2 |00 |03 |C2 |F2
0x08002020 1D |21 |01 |AB |00 |85
0x08002030 0s |Fo |07 |EB (80 |02
0x08002040 o1 (A8 (00 |FO |05 |F8
0x08002050 2D E9 |F8 |4F (0C |46

A |B e b | [F |[asc
20 |25 |4F EA (58 |19 |-2GOF
00 (02 |co |F6& (00 02 |G70X
00 24 |0C |EO 04 |FB |D77EE
08 EB |80 01 28 |48 |DO7EEC
FO (D3 |BD [E8 |FF &7 |O77E
41 |68 |po |F& |0z B0 |difon

14:31:19: Part Number: AT32F405RCT7-7

FlashSize: 256KB

@ Download Form

Exira options
Erase options

Erase the seclors offile size

Verify

[] Disable FAP before download
[] Enable FAP after download
Access protection ~

[ Write user system data

sLib settings  Software serial number(SN)

sLib status: Disable

[] Jump ta the user program

[] Button free mode

Enable sLib

sLib enable password  0x 55665566

Start sector

[] Disable sLib befare download
sLib disable password 0x l:l

Disable sLib

INSTR start se
End sector

Start Download

Main Flash

Sector2—-0x08001000
or Sector4—0x08002000

Sector6—-0x08002000

Close

% 34n

(3) HiFE WL ICP L H ML & il B il H TR A7 BIAT-Link, REANAT-Link & ExFIMCU, {R1F
HAIH TR El.

i 2.0.0
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[] Download times I:l Veerify

[ Encryption transmit
[ Resetand run Download interface | SWD ~

[ write user system data | .....

[] Enable FAP after download ] Boot memory AP mode

Access protection ~ Key@) [ | (oA35FeD24)

3

Software serial number{SN) SPIM settings SLib settings Bluetooth module Mac setting OTP § 4

[ AT-Link Setting — x
AT-Link seftings AT-Link offiine config settings  AT-Link offline download status
Offline project w Delete Creat
Projectname |slib_project | Device |AT32F405  ~ | Universal-2KBytes/sector
Mo File name Eile size Address range(() Storage locat.. Add
1 ER_SLIB_INSTRUCTIOMN.bin 280 08002000-08002117 Delete
2 ER_SLIB_READ_OMLY.bin 16 08001000-08001073
< >
Erase option | Erase the sectors of file size ~

Enable sLib T Flash

sLib enable password  Ox 55665566 Start sector Sector2—0x08000800  ~

[] Disable sLib before download INSTR start sector | Sectord—0x08001000

slibdisablepassword 0x [ | |Endsector Sector5—0x08001400
Load parameters Save parameters

Open project file Save project file Save project to AT-Link Close

#3/BW

B3I IREH RS, 2 FH P RS ITSLIBEE A FIMCU, R SLIBIR S Ex AR EH,
2ty FH P I 7R 2 s BE T 2R e sk B AR IS BIMCUSE I AN 1L 72, fEZRbeskan N .

i 2.0.0
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& 46. &I H Pl R%E MCU

4.2

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

Disconne |ParlNumbel'. AT32FA05RCT7-7  FlashSize: 256KB

WEE

ct

AT-Link-EZ  FW:
AT-Link SN: A930E9B210C0765905972507 (WinUSB)

AT Link

V225

Y (: 35 AV

Extra configuration

Memory read settings

Address 0x

File info

Read size 0x |00000490 Data bits |32 bits Read

i

i

e

Add

[1 at32f405_project_I1.hex

8544

UEUUUUUU-UBUUU47EUEUUBUUU-UEUU4CDF|

Delete

<

b3

Flash info File:at32r405_project_I1.hex
Address range:[0x08000000 0x0800047F]  Address range [0x08003000 0x08004CDF]  checksum: 0x000C97B1

Address 0 4
20001595 08002020
0x08000010 08003110 080030F8
0x08000020 00000000 00000000
0x08000030 080030FD 00000000
0x08000040 08002047 08003047
0x08000050 080030FF 08003047

Flash CRC

8
08003121
080031CD
00000000
08003123
08003047
08003047

File CRC verify

C

08003119
00000000
08003125
08003127
08003047
08003047

ASCI
7.-0.1.01.
1.2 2%

%1
7..#1
G0..G0..G0..G0..

0..60..G0..G0..

[ 18:48:35 : AT_Link connection is successful

[ DownLoad Form

Extra options
Erase options

Erase the sectors of file size

Verify

[] Disable FAP befare download
[ Enable FAP after download
Access protection ~

[ wwrite user system data

sLib settings  Software serial number(SN)
sLib status: Enable
Enable sLib

sLib enable password  0x l:l

[ Disable sLib before download

sLib disable password 0x

Disable sLib

[ Jump ta the user program

[] Button free mode

Main Flash

Start sector

INSTR start sector Sector4—0x08002000

End sector

Start Download

Sector2—-0x08001000

Sector5-0x08002800

Close

HIEIMCU, BTUIF:

(1) 75 SRR g 1 e ) TREHZ

T5 REM &I P AR & R

7 ZE T A SLIBACAS AN £ 3 Y 7 (R RE FHACRS 5 B — S LRI H TRE, I AT-Link B2k pesk— IR~

— BN ATIA LA, 15 FISLIBE 4> FIBINAY .
(2) FERmEELICPHIEELT H LA RARIPC, nUIRIEHRAFRAEE LS, HLnfRE~

HH DUH U EAT-Links FEGERRJEITIEFAPSE, (RAAELIH LA NE

TEE: BATH LR G CEZ A NE, At

iy

eI 7 pii BT ELgslib bin 41 6  # 19slib.benc

g

AR 26T H LR, (HILIT 1982600 H L FE R GEAEXT B VL AL 2 FE BT HIAT -Link L1 BEFE/T

2023.6.20
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B 47. HHEE&IE TR

[ AT-Link Setting

— x

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

Offline project ~ Delete Creat
Projectname | slib_project Device | AT32F405  + Universal-2KBytes/sector

No. _File name File size___ Address range(d Storage locat. Add

1 ER_SLIB_INSTRUCTIOM.bin 280 05002000-08002117 Delete

2 ER_SLIB_READ_ONLY.bin e 08001000-08001073

< >

Erase option  Erase the sectors of file size ~

[ Download times l:l Verify

[ Encryption transmit

[] Resetand run Download interface | SWD ~

[] Write user system data |

[] Enable FAP after download [] Boot memory AP mode

Access protection - ey || (oxa3sFeD24)

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

Enable sLib Iain Flash

sLib enable password  Ox 55665568 Start sector Sector?—0x08000800 v - <
I AT-Link project file settings LI_‘_J‘:' )

[ Disable sLib before download INSTR start sector | Seclor4—0x08001000  ~

sLib disable password 0Ox l:| End sector Sector5—-0x08001400 ~

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

Load parameters Save parameters AT-Link SN : CFD275220040B56D0117C502

This project is only used once.

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 ™.
JEE: MBI ACIY i B mFZE Xy, BZE T H L FER I Sl XA A A AS 7] B2, T L 72 K i T
SRR E Rl
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&0 B 3CH

[ AT-Link Setting

Offline project

Project name

slib_project

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

w Delete

Device AT32F405

Creat

Universal-2KBytes/sector

Access protection

Mo.  File name File size  Address range(0x) Storage loca ™ Add
1 ER_SLIB_INSTRUCTION. bin 280 08002000-08002117 Delete
2 ER_SLIB_READ _OMLY.hin 116 08001000-08001073
3 at32f405 project 11.hex 1152 08000000-0800047F A
< >
E Erase the sectors offile size

R [ erface | SWD

Software serial number(SN) SPIM settings

TEEHEELE

sLib settings Bluetooth module Mac setting OTP § * | *

Main Flash
Sector2—-0x08000800
Sector4d—0x08001000

Sectors—0x08001400

Open project file

Save project file

Save project to AT-Link

Close

2023.6.20
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34 fi A ZE
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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
VL5 = 7 7 i B8 35 BCH P T R P AR PR PRALE

FRARFERERE I Ak rh i B, A, HERR SRR D07 SR AN 1 S AT T IR SR M BRAIE, BSR4 S iE
Py EERE S RHARIEAE TSRS R X AR REB0 ),  BURIAE TR A RA AR AR B R BROR PRI

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 MIRMHSMIRHEE: (D) i#, H/s (B) HbrrGe B GG E. FEr P REIRH . Ry
P TE ER T T AT R, RV SRR re R 0k Hh T AT, XU, B IR R SRR LRI SR e, E SRR S Ah ) 7 53 7 i
R A R AE AR .

ZERH BUHERE 77 QA AN R T AR 4R O IR /| BRBORRS i BOE A5 SZRI T BURERF S35 X ASCOImRMERS /77 S SR 5543 T AT R
UERR,  IF HANE DU 3QiE sRE K AR ) AR 5T
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