AR ZAFEX (SLIB)M TR

1 I ettt 5
2 FEFAJRTE L.ttt 6
2.1 BAEIXIRI IR oot 6

2.2 WA BB L A EE DX oo 7

2.3 WA BBRZE AR DX AR oot 8

2.4 FHEEPATZATEXHIFEFE (oot 8

241 AFPEEHEBIA B RV E AL A (e 9

2.4.2 A PE XA FH P IXARED I SRIENE oo 10

3 B BE R TEBIRRERT oo 12
3.1 B TE IR ettt 12

BLL B LETEIR oo 12

B2 TR IR e 12

3.2 FEBIHEIR ..ot 12

3.3 EAEEXATIIIIE: FIRMBEIEIE T oo 13

I S = oY 1=Yo: Al O PR =1 = e P 14

3.4.1 A RHAT (EXECULE-ONIY)IRID ....ovvceeeeeeeeeeeeeeee e 14

342 GRHELAFEDXIIHIEE oo e 16

343 JA A B D AR o 19

3.4.4  ProjeCt_LO AT TIFE cooeeeeee ettt e ettt en e ean 20

345 PRSI BFF T T UM oo 22

3.5  Project_L1: B FTTEB oooeieieeee e, 23

351 B IRITIE oo 24

3.5.2  FEIH HIIAFFTIE XA oo 24

3.5.3 YA SLIB ARF DX BTBAEL .oveceeeeeeeecece et 26

3.5.4  PrOJECt LL FHAT VIR coovoveveee ettt ee et ee st en et ee st ene s se s neeneenanas 26

3.5.5  PHIRBEZN T SLIB AR oo 27
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4 FREMZRA P AREES R THREBERE . 30
VO Ry = = b S g e A e | e SRR 30
4.2 7 R I o R B 08 oo, 32
5 N USSR 35
2019.7.3 - - B 2 - = Mk 104
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R % ZEFEX(SLIB)M AR
REFR

L ATS2RALS BT R R N oo 7
B A = 17 N7 I USSP SRR RRRPRN 35
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B H X%

2019.7.3

B 1 A A E DX T AR DR oo 6
B 2 SEFTIBIT (1) vt 9
B 3 S0 (2) cooiireeeieietee ettt 9
B 4 224 PE X B ER BRI DX BRI T oo 10
BL 5 I SLBRBITEM oottt 11
B 6 TR N B Bl et 12
7 T THTRTEIE] oo 13
P 8 FIR AKIEIEIE BF vttt 13
B 9 JEPIFE T B NAZBAZ L RAM 3 IX oo 16
10 Project LO FHATTIRE coovevereiieeee ettt 21
B 11 7E Keil JIA symbol definition File ..ommeorsiocsossessessessessesssssessessessesseessessenes 25
Bl 12 fBERF 5 5E XS HIZERN 0Dt FI1e triiiiiieiieieiieieisee et 25
1B ProJect LI JFRI oot 27

T ®am T fRA 1.0.4
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1

2019.7.3

ik

H HI Rk 22 B 1% 28 (MCU) B FH 75 248 2158 A 1 S50 S b Al A 4 U7 28 (middleware solution),
DAL, o] CRAP R A5 S8 7 FF R R I %0 SR SR RR PP AU RS (IP-Code), 8 A s il 4 5 o
— IR B R

RUNIX—BEIERIFE R, AT32F413 R 5t 1224 FEIX (SLIB)MIZhAE, LARS 1k B Z [1)IP-Code # £ i
F P R PP O B L, dE ik B RS 1 H 1

ARG VEGH P IR AT 32F 413 F2 471 22 4 2 X1 I FH Ji BRI R A A5 FH 79

- - ®E5H - - B 1.0.4
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2
2.1

2019.7.3

RLH R
24 X B B R

W DL R R B N e e B R X (B 2 X)), A7 R R A L A
AR I X, LA BRI Th RS, R GRE  IX AT DL A 4 2 v % P i AT
ZIRIFK

74 JE X R 4> N HE 4 %2 4 FE X (SLIB_CODE) K $i 4% 2 4= % X (SLIB_DATA), Al ik
PB4 Bl e B 2 R X AR AR % B A SCRF A 22 4 FE IX A7 UL -

164 % 42 X (SLIB_CODE) I H1 78 J* A% % 1 fi¥ # MCU 3% 1f I-Code i £ UL 38 4 (1L
Re B P A7), A AEiE IL D-Code &t 8 DL B A 4 1 75 =X 3 B (B2 &5 ISP/ICP i & 455 5K DA
KM HRAME 3 A2 )7 ), LAz B 19 5 X 25 15 1] SLIB_CODER , i 3| ¥ 28
4= 4B & OXFF.

Ko 22 42 X (SLIB_DATA) I £ #5 (L §2 % jd D-Code B Z8 32 L, ARES N .

A PRI B FE A S R s, BR AR ON IE R A SRS, N ke R . RS IE
Wy, X2 4 X AT B N SR B, K S EFLASH_STS% /7 #% IWRPRTFLRA. &
"L

S vy FH P PAT N AT (088 BRI, 22 A PR X1 R 7 AR B R B S 2 R R

Mg A EX PR E SR, LB ESLIB_PSWH /7885 Nl i B 1%
TR MREBR R ThaE . MRBR & A& FEX AT I, &K SHAT EINGF WL B S
CAEX PN E). BRI A7 R W B % m s, A 2HEF A s
1] %€ & .

THEZOSZEEXKERNAFX BN R EE, 22X RREF AR LR E 5 3k 2
R R AT, (B BE E B g B I, AL Ok B OR 4 [ Th fE .

B 1 W RERE X E R XS

User_Code_Start@

User Code
User_Code_End@

SLIB_Start@

SLIB_Code

SLIB_Data
SLIB_End@

GAEFEXKIEE KR T (Page) N ke, B— UM RKNMNARBESHAR. £
1/Z2AT32F413 R 5 &% M5 1) F INAE KA B0 KN Kn] & & Ve |
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AR[

5

ZEPEX(SLIB)M TR

# 1AT32F413 ZRSRNEKR/NEE

5 WEENFER/ADN Byte) | I K/ (Byte) A E TR
AT32F413C817 64K
AT32F413KBU7 « Page 4 ~ 62
U Lok (0x08001000 ~ 0x0800FBFF)
AT32F413RBT7
AT32F413KCU7
AT32F413CCU7 Page 2~ 30

256K 2K N

JUS— (0x08001000 ~ 0x0800F7FF)
AT32F413RCT7

2.2

2019.7.3

WA JE B 2 2 E X AR

BRARET, ZEEXKREFAHBLALATXHESRY . BN %2 FE XK EFF
WHATEEAE, BAREN T EEX K EFAEMY, XSLIB_LKEYRFAZ#HE A

OxA35F6D24fH , @il & FSLIB_PSW_STS/7SLIB_UNLOCKHf A fi# 8 & I, BE )5 1E f©
VX 2 A FE X R ETAHE N EME

JA B B N AF % A XD B

® [ EFLASH_STSH 748 MIBSYAL, VLA A& A H Ath 1E 78 347 10 4 A2 #5815

® XISLIB_KEYR% 77 % 5 NOxA35F6D24, LLik4T % 4 JFE X fift i ;

® [ ASLIB_PSW_STS% 7% MISLIB_UNLOCKA., VLA fif 81 5 20 5

® {ESLIB_SET_RANGEZ ff &% W & Z R 7 B0 X 4k, 6 & i & X 5 o dls X g ok

® ZEFBSYRLAEN 0

® {ESLIB_SET_PSWZF {7 %5 % & % 4 X 3 % 0

® ZLFEBSYM AN 0

® LESHMAEN LA E X AR

o HITRHZLEN, BEEEHRLEEXEE T

® i1 SLIB_CDRO/CDR1% 17 %8 FI T I it 22 4 i X % 58 45 3 .

EEREN:

o HuEXNAPREZEENX, JFHFHRAEXRAEREEFENZPWH
63KB(64/128KB%! 5 )5 & 62KB (256 KB 5 )t [l (4 , 5L bR al % B Bl & 0L % 1;

® A X ARG A LA T AL HEAT R ak, HLR AR b ik 2 20 5 TN A M RE X 5

® oIl ) B R R A A HOE o s B TR N AR SE — T (TO0) N, 1 2R N AE I —

E A

= Ak 1.04
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AR 9 ZEFEX(SLIB)M AR

2.3

2.4

2019.7.3

B SE N %A X
® B i X ORI R ACRS, AN AT AR N AF B T AKBIA

KTREFEXREFASB MUY, §ZHAT32F413 R 5 H AR F it

Ja B % A B IX B FR P 7] 5 25 2 42 e X S A YE 5 Project_LOH A7+ main.cH 1)
SLIB_Enable() e . 75 o] ff F 4 /1 ICPEISPZI % T B ik &, Jem & Wl &f it
4 1 B .

WA iR R 2 2 PE X ORI

Mg A EX R TR S sh G, W LLE I 7E SLIB_PSW & 47 #4854 /il 5 B 1) % 5k
R IhEE. MBREEEXKREYE, SHABESHITENENERFERE S EE
X BN ).

fife bR 2 DN A7 22 A B XD IR R

T B FLASH_STSHF /245 (IBSY AL, LA N & A H i 1F 78 347 (1) 9 #2545
fESLIB_PSW & 7 % 5 A 56 i 5 B 1 22 4 X 48 %5 7

HATRAEA, BB ZLFEX KT T

32 tH SLIB_CDRO%F £ #% H T I Wy 22 42 FE X ¥ e 45 R .

i AT REEX HEF

U R T VBT IR B, 7R 4R 4 & 4 FE X (SLIB_Code) I 1 1 FE AR Y AT LLgE MCU L H I-
Code i L HMHL, {(HAEEZA tHD-Code /st £k DL BU 4 1 7 K e, XAEM ORI 2 & m
PER), W RUWAERLS 2 ERXZHNKEFARE, WA 685 IR R B AR L %A
X 2 A4, ] CHE P AR 48 9 128 B0 SC 53 (literal pool). 43 3 % (branch
table) 5 i % (constant) & 2 28 X4 45 4 # P AT I 2 22 H D-Code & £k 2 52 B 1) 209 -
KARRBLLEEXRZARBMERS, TREATMEE . B A - 7 g 1 2k E 75
A REEXZNMERFAE, ©4228 5% 1% F (compiler) i %€ 2 77 4 H AT
(execute-only) 1A 5 DLk G b ok F5 26 70 25 i) H 4 = A .

B2 J% P 32 — MW LI S0 it IR oy SC R BB

switch()/2 CH2 )7 i i BBk % 8 4, el 7+ i tmp2L & & 2 L ’LRCC_CFG#F 17 #%
El 270 & 2 4% 1% 1 Sk 1 4% 4L S (assembly code) “LDR RS5, [PC, #288]", < ¢ il %
#% (program counter, PC)IA 4% T #ik 19 77 X £ /S RCC_CFG# 17 #5 fy Hidik, 1M
RCC_CFGI# Hh bk 2 B DL B m) 7 KAFIMAEALIE IR S X (AR LS R EEXZA),
I AT switch ()i 4 Bk & & A 888 e B . W R4 = 2 X WA X K1 7 AR,
TE AT () B A 3t 2 7= A2 %

o = & V0B RR R 2 1 D A0 AT T RE g 1R AR I TG B OR R S XA Y ) R
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ZAEPEX (SLIB) LA i e

24.1

2019.7.3

B 2 et (D

Disassembly
O0x050025818 2300 nova r3, #0x00
660: tmp = RCC-»>CFG & RCC_CFG SYSCLESTS:
6El:
S0x02002514 4D4E LDR r5, [pe, #288] @ BOx0S00293C
0x0800281C 686D LDR r5, [£5,#0x04]
0x0800281E FOOS0Z0C  AND r2,rs, #0x0C

BEZ: switch (tmp)
663 {
664 case Ox00: /% HSI used as system clock */
Ox0S00Z522 B1ZE CEBZ rz,0x0S0028EZE
Ox080025824 ZAa04 CHMP rz, f0x04d
Ox08002826 DOODS BEQ Ox0B002834
0x08002828 Z A0S CHMP rz, #0x08
O0x0S002524 D13E ENE Ox05002544
<
] startup_at32f413nchds | ] at32M0crcae | [ ] startup_at32f403mxls | | ] mainec ] at32 board.c || at32_audio_conf.h ] ush_desch ] ush
653 L * [fretval None
654 w
655 woid RCC GetClocksFreg(RCC ClockType® RCC Clocks)
656 ] B B B
657 uintiz t tmp = 0, pllmult = O, pllrefelk = 0, psc = 07
658
659 £* Get ITICLK source *
w a60 tmp = RCC—»>CFG & RCC_CFG_SYSCLESTS:
661
BGE switch (tmp)
663
663 case Ox00: /% HSI used as system clock +/
665 RCC_Clocks-»>8YSCLE Freg = H3I_VALUE:
666 hreak;
667
. . o e P -
Ry
B 3 3rFplF (2)
Disassembly
736z

O0x0S002592ZA4 FO420204 ORR

rZ,rz, #0x04

77 psc = ADCPscTable[tmp] 2

- 4% ADCCLE clock frequency */
0x0S800292ZE 4D09 LDE s, [pe, #36]
Ox0S002550 SCAE LDEE £3, [r5,r2]

RCC_Clocks->APEBZCLE Freg / psc:

; @0Ox08002954

FeemEAE A AT A A T Aeamaa

<

739: RCC_ Clocks->ADCCLE Freg =
O0x08002932 ABCS LDE r5, [r0, #0x0C]
0x08002934 FEESFSF3 UDIV r5,r5,r3
O0x038002938 6105 3TR r5, [r0, #0x10]

740z}
O0x08002934 EDFO FOP {rd4-r7,pch
0x03800293C 1000 DCw Ox1000
O0x0800293E 4002 DCW 0x4002
O0x08002940 1200 DCW Ox1z200
O0x08002942 0074 DCW Ox0074
0x08002944 0000 DCW Qx0000
O0x03002946 60O3C DiCuw Oxe03C
O0x03002945 0900 DiCuw Ox0500
O0x03002944 003D DiCuw 0x003D
O0x0300294C AZ00 DCw OxAz200

AR BT ER BN REEX

hir i EXEASENTHAHEERFAOAND SN, AMCUEED-Codest £ 3B . i

AL

S
G XIS, 6 Z50E Sy BT R
® ATRENAFME Wik ENTEEKX

R ) B R AT R N AT 2R — T (page 0) | 46 b 1k 0x08000000, [Al It 7E % & 48 & %

o HWuaEXRIKEFAN, AWKEAENAKE - TA

®IW

KA 1.0.4
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2.4.2

2019.7.3

2P XA A P XAV RSB

5 2 A P XAR AP AR P AR (IP-code) 7] BA A T HT 7 AR X (22 4 i X 22 A 1 X 480) 1) R
BEF AR, EXMERT, IP-Code¥ &M & IX R MWHtt, RRFPC (FFIT
28D EATIP-Codel] Bk 2 X S6 pg £ . — H 22 & X M8 3, 31X 28 R %00 Hh bk 3t A
REBE 00, b, X e T P ARRE X oR H 0 b Bk 06 2 e R R, 7 U PCHS Bk
FI R R B M BRI CE IE R TAE . N B 2 2 X R, % A 5 1IP-Code A
KERM R — A B e 2 FEX 2 WL BRI E R R A . FTEERE MR R
# Function_AQ) ¥ H 2 H P X A 11 &6 # Function_B() I 1] 1 .

B 4 24X RE0EAR - XEHes 7

User_Code_Start@

Function B fixed@ Function_B()

User code area

User_Code_End@
SLIB_Start@

Function_A()

{

Function_B(); SLIB area

ooy

}
SLIB_End@

WA, S — AN LIS R 2 B CIE S ARk iR X, B iimemset() &
memcpy()iX K ik % . W R IP-CodefR H /7 IX AR # A A 21X K%, wiaf Bk @
(R P o AR e 1 U V5 2 B 7E IP-Code W A C I b i ok X P, A AR ZEAE T, wh 0 20
BHBIR RS MR, LN —DEH, f£IP-code 15—/ my_memset()
AR e ) memset()

- - % 101 - = Rk 104
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4 FEX (SLIB) S 8

2019.7.3

B 5 B XRETEs

void* my memset{void *s, int ¢, size t n);
void arm_fir init £32¢

arm_fir_ instance_ f32 * §,

uintl6_t numTaps,

float32_t * pCoeffs,

float32_t * pState,

uint32_t blockSize)

/* Assign filter taps */
S->numTaps = numTaps;

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

/* Clear state buffer and the size of state buffer is

{(blockSize + numTaps - 1) */

my memset(pState, 0, (numTaps + (blockSize -

1u))

* sizeof(float32 t)); |

/* Assign state pointer */
S->pState = pState;

-}

void* my memset{void *s, int ¢, size t n)
FI{
while (n>0)

*( (char*)s + n-—- -1 ) = (char)c;

return (=) ;

)

KA 1.0.4
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3

3.1
3.1.1

3.1.2

3.2

2019.7.3

REEXUHEF

B AT GRS, eI LR 95— 3R,
SERIEER 3

WHRR

® HHAT32F413RCT7:H 1) AT-START-F413 V1.0 T AR
® AT-LinkZ{J-Link{j H 2%, H R EHIFE 7

BAFRR

® Keil® pvision IDE (A=t ilf# Fpvision V5.23.0.0) B IAR Embedded workbench IDE (7=t 4l
FIAR V7.40.3)

® EF/IICPEUSPZISK T A, 3 T2 KA shsuibr 2 4 e X (i &

eI ER

AR TR R AL T PNEBITH R T B R R R BURIE (IP-code) 4 £ F . F 13

. Hrp

® Project_LOJyJ5 i K BIEF g HE 2 22 42 P X (1) 7 1

®  Project_L1Jy&&ui FH F N 2 ) o

Project LOE MU TSGR 8 %15 BIAT32F413:8 1 JH X B 22 2 FEIX AR47,  [EII S 4t T 41 4% 33 14

ST VUS4 ity 2% 7 o FH R A

®  EINAFIX IR, VA% A FE X AT o AR X3 DA R R P AT R R I X 3

o UEEILMHE LSS0, LR R LU SR AR 9% i e 5

® iS5 E X U fF(symbol definition file), ILAF5 S04 & 1P-Code 1) &N R AL SE bk, 1280
P RF T LUER A, I EhEe s .

B 6 upRErZE

Project_LO
Programs SLIB protected code

}

Project_L1
Programs End User Code
Using SLIB protected functions

}

End user application

- - B 121 - = Ak 1.04
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3.3

2019.7.3

WA J7 Z 5 1] LS Project_LOYEHI T K Hi2ARRY, FHZHEProject_L1FEt&umH R, TRV
FrEHE.

B 7 NArEE

1R HAT32F13 RHTAE B IP-codefy

;@r ? K il Rt HRE w IR D
ré"" : Project LD Project L1

ZEEX G RARE: FIRKEIEEE

A a8 HICMSIS-DSP 4R HIFIRMRE BE S A% (FIR lowpass filter) SLik AT il 22 4= PR R4 i 1P-
Code, KT FIRMCEPENE 4 5% ] VEI CMSIS-DSPIIAH AT, 3 HAE BAE 10 WY A AT 15 B 2 42
PADRAP b 53025 R A A 45 28 3 P P RO RE PP A QRS 1

Y R SEE 2R A NAS T2 — MR AT TR S N IKHZ ) L5KHZ T AN IE 52 9% s, T iE
PEM: A3 UL L N6KHZ . i RIEIEY: f5, K 1SKHZ K5 JFERR T~ LIKHZ ) 1E 5% 3 H o
N ECAFIRMKIE JE H Th e rn 2 A .

B 8 FIR fRiEIEP: 22

Input signal Output signal
1 : . 1
- 1 N S SN S SN il
= ; ; =
= L =
04, ! e T ) FRowPassFiter NN O
0z 71 N SO A S R
UM&.. ,ﬁ U’AP"*
] 05 1 st i 5 o 0.8 1 18 2 a5

i FHFIAICMSIS DSP % 1 B 545 -
® arm_fir_init_f32()
IHE R H ) T E A2 B U 2 BRI W AR RE , B & fEarm_fir_init_f32.c3C L
® arm_fir_f32()
BRI A L) B 4y, B fEarm_fir_f32.c3CfFHL
® 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
LR
® fir_coefficient.c

BECSTA A 5 FIRJER &% B UTTAE A A SR B (R BRI H ), ARG 2R ok R MO B 24 2 42 e X

FEHIEREIH, MCURNRIIFPU X DSPHE 4 28 KRG 5 A B DL SF iz 5, PLUAEIHER s 8
IEff ST
- - ® 137 - = Rk 1.04
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AR 9 ZEFEX(SLIB)M AR

3.4 Project LO: FREWLH
fE B BIA Y, K5 T H1 LA

W SR A 5 BR B0 16 1 R T HUAT (executr-only) AR S

W BRI AR RS gnHEBCE 2 3 INAE X [ T 2(page 2)

W DBV oK ) A B HFTBCE B 3 NAF X K T T 4(page 4)

76 EREFEHHATFIR lowpass_filter() LASGIF H: IE it

BRI E, 2 X Ui 3(page 2/3) W E TR Z A EIX, FRR T4 K& L5 (page 4/5)%%
BN Z X, R AT AEIE ] B 3852 o LAY FHSLIB_Enable() s HOk 56 i, Bifsi
Artery ICP Programmerk 5€ i (2 U8 FHICP T B 52 ik i &)

7t 2 S FH P R e U PR AREE 8 U5 R 50 95 380 0 Sk ST B35 5 oA

3.4.1 =4 R#4T(Execute-only)RHH

fF—Fh T 2 4% (toolchain) &8 A H CLI W e L Il, v AR 14 136 37 A i S it (literal pools) Fl 73523
(branch table)ix £E7E it AT I o3 A AR BRI 45 4% 5K, #141"LDR R, [PC, #offset]"iX 45
Lo KT CFM A SR F R S IR EE AT 2.4 U8 .

PLKeil® pvision 3%, Keil® pvision Execute-only Code ik ik e, ¥ iy R F:

Keil® pvision: f#HExecute-only Codei&i

WA
® EFRCIUAFHEH BN MIICST A, Y] T R EEAR AP AR R COCA T IAE FIR _FilterfiF 4
® i RArAi BRI EFR Option for Group ‘FIR_Filter, #1 &
=% FIR_Fil— | ha | D
. Options for Group 'FIR_Filter'... Alt+F7
M an
53] j art Add New Item to Group 'FIR_Filter'...
@] fir, Add Existing Files to Group ‘FIR_Filter'...
@] fir Remove Group 'FIR_Filter' and its Files
=45 Doc
_1 rea Open Build Log
[¥¥ Rebuild all target files
[£] Build Target F7
Manage Project Items...
Show Include File Dependencies
® Aik C/C++ T I HEExecute-only Codeilii, #AJ5—execute_onlyfy 4 5t & # N 2 4w e it 72
A E T
D S 5 7 1 | ¥ | I |

2019.7.3

2 14 R JA 1.0.4
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AR

ZEPEX(SLIB)M TR

K4 Optionsfor Group 'FIR_Filter'
Properties CiCH++ IAm'n |

~ Preprocessor Symbols -

Define: l

Undefine: I

anguage / Code Genera
¥ Execute-only Code
Optimization: | <default> 24

IV Dptimize for Time:
¥ Split Load and Store Multiple

Warnings:

<unspecified> v

¥ Thumb Mode
[V NoAuto Includes

[ Stict ANSI C

¥ Enum Container always int

¥ Plain Char is Signed

¥ Read-Only Position Independent

2019.7.3

[7 One ELF Section per Function ¥ ReadWiite Position Independent | C99 Mode
Include
Paths l J
Misc
Controls
Compiler  |--c33 t-execule_only }c ~-cpu Cortex-M4.fp -g -00 --apes=interwork --split_sections -| A
control |././. 70nvers " Peripheral/ing - ..7..4../Drivers/CMSIS /CM4/CoreSupport -|
string v
OK | Cancel Defaults Help

® BN IR S (scatter file), AVEHHscatter fileyfE\Project LOMMDK_V5\H X, ¥
read only (+RO) kR~ & execute-only (+XO)brzx, 4R Kl

LR_SLIB 0x08001000 0x00001000
ER_SLIB 0x08001000 000001000
arm_fir_init_f32.0 (+X0)
arm_fir_f32.0 (+X0)

FIR_Filter.o (+XO)

{

; load address = execution address

IAR : f#HNo dataread in code memory &3
WEMT A
® EFEFIR_FilterffeH, % W brAs ##iZE$£:Option

—= Dwn-l |
arrm_fir_f: Options...
arm_fir_ir
[ fir_coeffic Make
Y fir_filter.c Compile
— (] User Rebuild Al
(7 Output Cloan
C-STAT Static Analysis 5
Stop Build

¥ 15W

= Rk 1.04
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3.4.2

2019.7.3

® A, 7E"C/IC++"H KN /AkOverride inherited settingsA X No data read in code memory

[ Exclude from build

1

Category: | Override inherited setiings Factary Settings I
Static Analysis [ Multi-file Compilation
Runtime Checking Discard Unused Publics

CiC++ Compiler

Assembler Language 1 Language2 Code  Optimizations Output List R RN

Cubput Converker

Custorn Build

Generate interwork code
Pracessor mode

Arm
Thurmb

Position-independence
[JCode and read-only data (ropi)
[JReadwrite data (rwpi)

Mo dynamic readfwrite initialization

Mo data reads in code memory

()3 Cancel

Rt X Kbt

WIRTT EE T ER R0, FNE INAERI S — Tl (page O)= i FSRAZ I b i 3%, B AATE 71 4% M page
I iH e N A EIX, Hofpage 2 page 3&1E4 LA X, TMipage 4FRpage 5MI#; 15 B NEHE %
APEX . NECAFE NS ARAMPIE 40X . RAMBIZ X E 228 7% SLIBARY X 1R85
2y F P ARG H 2UAH TR ) RAMITT = A8 B 2 1a)

9 VEBIREFFKIERFBR K& RAM 4 X

0x20000000

0x08000000
User RAM Vector Table
User Code
0x20007000
SLIB Code 0x08000FFF
Used RAM 0x08001000
SLIB_Code
0x08001FFF
0x08002000
SLIB_Data
0x08002 FFF
0x08003000
User Code
0x0803 FFFF
- f—— ¥ | I -
B 16m fiA 1.0.4
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AR 9 ZEFEX(SLIB)M AR

Keil® pvisionfiscatter file

AIRUTR:

® || Project = Optios for Target->Linker % 1, H(¥Use memory layout from Target Dialogi%k
T, AR5 R Editi sk I 8 SLIB-w-XO.sct 3 s, W~

KA Options for Target 'SLIB-IP-CODE-XO" x

Device | Torget | Output | Listing | Ussr | CC++ | Awm  Linker |Debug | Uiiitios |

| ™ Use Memory Layout from T arget Dialog | ®/0 Base:
[ Make Fw Sechions Position Independent R/0 Base: |0x08000000
™ Make RO Sections Position Independznt Fi/w Base |0+20000000

I™ Dor't Search Standard Libraries

I¥ Report might fail Condiions as Emors et e oo |

Seatter | 4SLIB-w-x0 st Edit.
A w0z j e it..
Misc --zymdefz=fir_filter_symbal bt
contrak:
Linker |--cpu Cortex-tMd.fp " a A
contral - |--strict --scatter " ASLIB-w-<0 st
string b
0):4 Cancel Defaults Help

B fTJFscatter file 5, 1475 ZMENTE 4% 4 E X (SLIB_Code) X511 H br 314 (object file)
R HLR_SLIBIE HNERIX, #kIX ket & Apage 2, K/ M1 -page, [ER
WELKGSLIB o5 F B X S AR B ok, bt b PEAR 744 H A AEIP-Code ) ik B 4 HE 2 SLIBIX P,
RW_IRAM2 ##0x20007000%|0x20007FFF )X B, $ReAFikmmEif], BN T
T 28w FH P B0 H A H B RIFEIRAMIX ER, 11 SR P AT I R AR, W s

LE_TIROMI 0x08000000 Ox00001000 ; load region =ize_region
ER_IROM! 0x08000000 Ox00001000 { ; load address = execution address
#.0 (RESET, +First)
* (InRootffSections)
LAWY (+RO)

}
EW_IRAM! 020000000 0x00007000 { ; EW data
}.AI'IY (+RW +ZI)

EW_IRAMZ 0x20007000 O=00001000 { ; EW data
}fir_filter.n (+EW +ZI)
i

LR_SLIE 0x08001000 Ox00001000
ER_SLIB 0x08001000 0x00001000 { ; load address = execution address

arm_fir_init_f£32.o0 (XD
arm_fir_f32.o (+X0)
FIR_Filter.o (+X0)
I
(0x08002000 7 Ox0B002FFF is SLIE Data area
LE_TIROMZ 0x08003000 Ox0003D000  { ; load region zize_region

ER_IROMZ 0x08003000 0x0003D000 { ; load addresz = execution address
}.AI'IY (+R0)

® M A EIX iR B Npage 4 (0x08002000), K FIREK M LI %% ok H i F 21 % S dm HE
FlgbHuht, T EiRfscatter filey Rz 4b, AT LA FKeil)__attribute_ ((at(address)))##iid

2019.7.3 BT fRA 1.0.4
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<[-X ZAPEX (SLIB)R FTRE

TR BURCE 2 fdk,  JE81 dfir_coefficient.c 3O R BIE G 7%, G0 R K

CFLT defined [ _ ICCARM__ |
—const float3Z t firCoeffsB2[NUM_TAPS] @ ={
#elif defined ( _ CC_ARM )
Sconst fleat3Z t firCoeffs32[NUM_TAPS]| _ attribute_  (({at( M) ‘= {
fendif
- L - r + i + ’ + L + L
- L - r + i + ’ + L + L
+ L + r + i - ’ - L - L
+ L + r + i - ’ -
¥
IARIICF file
HIRIR:

® JfJH\Project_LOMAR_V7.4\H 3 FISLIB.icExC A, IM=ANEINEIX, R,
SLIB_RAMIX H#0x20007000%]0x20007FFF [JRAM{# B 45 3 11 b8 B

y
|

[* SLIB CODE area *{
define symbol __ICFEDIT _region_SLIB_CODE_start__ = 0x08001000;
define symbol __ICFEDIT region_SLIB_CODE_end = 0x08001FFF;

/¥ SLIB DATA area */
define symbol __ICFEDIT region_SLIB_DATA_ start__ = 0x08002000;
define symbol __ICFEDIT region_SLIB_DATA end = 0x08002FFF;

/* SLIB RAM region *f
define symbol __ICFEDIT_region_SLIB_RAM_start__ = 0x20007000;
define symbol __ICFEDIT_region_SLIB_RAM_end__ = 0x20007FFF;

® {EICFXfhH, MEESLIB N HMX IR K, g e 7 HAhIEIP-Code ) & £ g HE 2
SLIBIX

/* Heserved 0x08001000 ~ 0x08002FFF as5UB area */

define region ROM_region = mem:[from __|CFEDIT_region_ROM_start__ to_ ICFEDIT_region_ROM_end_ ]
-mem:[from _ ICFEDIT region SLIB_CODE_start_ to _ ICFEDIT region SLBE_CODE_end ]
-mem:[from __ICFEDIT_region_SLIE_DATA_start_ to _ |CFEDIT_region_SLIE_DATA_end_ ];

define region SUB_CODE_region  =mem:[from __ICFEDIT_region_SUB_CODE_start_ to_ ICFEDIT_region_SUB_CODE_end__];

/* Reserved 0x20007000 ~ 0x20007FFF asRaM 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_SLB_RAM_end_ J;

o BiE w4 X KRGS B Npage 4 (0x08002000), K5 FIRAK I IR 25 o8 Bt FH 21 i1 2w HE
Flbht, BT ERMICFCH 2 4h, AT DL R IARK @414 7o o E 21 [ 5 1 Hb
ik, fir_coefficient.c3C AR RIE L T5v%, Wi R

H#if  defined ( _ ICCARM )
Heoonst fleat32 t firCoeffs32 [NUM_TAPZ] @ ={
#211f defined ( _ CC_ARM )
Heoonst fleat32 t firCoeffs32 [NUM_TAPS]  attribute  ({at( 11 = |
F#fendif
- [ . T . T . T 13
- L Tt ’ ’ ’
+ r + r + L L r
+ Tt Tt ¢ ¢
¥
D D S D | ] -
2019.7.3 % 18 W fRA 1.0.4
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:'=/| ? I_

5

ZEPEX(SLIB)M TR

3.4.3

2019.7.3

JB =& X R

R EX KR DIE, AL

(1) fEHICPZIFETE Artery ICP Programmer(B T R)

ZA§ FICP Programmer, %2 PL NG5

® EIEAT-LinkJ-Link{j EL 2% 2IAT-START-FA131R 1 LI by
® JFJ3ICP Programmer, & HAT-LinkakJ-Linki%#2, SR 5% InProject LOYEI 4 1% Ja 7= Hi 1)
HEXEBINSC A, 40 R K
[+ Artery ICP Programmer v2.2.01 . [ESHEESC)
XFE  LinkEE AT-LinkiZE  BEER(E B85 8
q =
e : AT32F413RCT7  izbkaiAul: 256KB 1?" ?
T-Link BléisA : V117 .
T-LinkE71S: 75DC415101C0C12904173C02 i
O S 0 g&- 4'7 y, j
FHERNRE
EEIMHE 0x 08000000 READ Ox 0000042C  ANRfE [sbits v [ s=m |
XHEE
Be iR TpEAL  HAEE) ([Com ]
1 Project_LO.hex 9776 08000000-08000428,08001000-0800175...
1 [a i | »
|#isiae | TH: Project_L0.hex | [ CROARE ] [ T# ]
[Project_L0.hex] #55E]: [0x08000000 0x08000428]  HifikEE]: [0x08001000 0x08001757] it
SEE]: [0x08002000 0x08002073]  HHEEE: [0x08003000 0x08004A37] $:3870: 0x00105D34
|| |[/Address T e S I [ [ S T I [ [ e S [ e
(SCELILGLIN 00 |64 |00 |20 |2D |30 7007\95 |45 |35 |00 |os |3 |35 |00 |08 |.dl
| ||oxo0s000010 141 |35 |00 |08 |41 |32 |00 |08 |A9 |37 |00 |08 |00 |00 |00 |00 |
0x08000020 (00 |00 |00 |00 |00 |00 |00 |00 |00 00 |00 {oo |o1 |36 oo o8 |..
0x08000030 {45 (32 |00 |08 |00 |00 |00 |00 |89 |35 |00 |08 |21 |37 |00 |08 |E:
0x08000040 (47 |30 |00 |08 |47 |30 |00 |08 |47 |30 |00 |08 |47 |30 |00 |08 |G
m‘osmmsgri\,aﬁgjﬁ lnn_Ina la7 |20 lnn |na ‘74,7‘_ 307700‘ loa a7 l2n lon loa |27
< m »
14:15:57 : BfFREEE -
14:15:59 : AT-LinkE#EfI -
14:16:05 : HI2: AT32F413RCT7 FTFik A : 256KB
14:16:05 : BIMEEEERT a
\ = )
|| ZEIETE : 2019/7/4 17:06:20 A1l Rights reserved by Artery Technology Co.Ltd
o i EkdiEE, SN EIABI T, IS BoRSLIBRIRAS MAHKHZE, &€ page 29

FFAR T page 4 AEHE U6 TUH PL K page SALE R TUH, # € 8 FH #130x55665566 (7] H &
SO AR R FSLIB, ARIGHETTAE N8, RIA 58 e ket g FSLIB, 4n R

% 19W

KA 1.0.4
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AR 34 PEIX (SLIB) R Fl 46 7

r T e A —
CITEER - e |nisin
| sUibiEE
stiblAzs: B Fl R R 230
BEES:  0x FHETTE: [page2--0x08001000 |
" #EFIATIE: | page4--0x08002000 v |
SERTEE: [pages-—-ox08002800 |
' IR
| ResnxEseEenE ) ] T#AEmAsLib |
V] THERRE MRS E |
[ THARBREIRA
| O T#EET [ THESARRP
[ 5ERF3IS(sN)
I ; 08010000 ) TR !
00000001 I
00000001
[C] 1B 3%4F=¥5 (Option Bytes) |
RS i
|
Il Project_L0.hex &gk !
-
e —

KTICP Programmerff 411 B, 152 RICP ProgrammerH /' Fift .
(2) FEHEEFAEFmain.cZ P HKISLIB_Enable() & ¥

PEARIEE P oR O R A 5 AT I — R R 2, wli ] DR 22 E X IR DI RE . AT HepR i, A
B fEmain.cHfiift #define USE_SLIB_FUNCTION El#J,

3.4.4 Project_LO $#ATHE

TELEIEHH, FIRMKEIERE AT 2 £ R A 1KHZ L 15KHZ IE 5% 3 i N5 5
testinput_f32_1kHz_15kHz fifrit5, 155 % I 1KHZIE %3 505 7 il BltestOutput, 44 )5 2 BR Tl
Je FIMATLABE 1 5t HAFJEE refOutput i B i Loxr, o 5z 22 08 /N T FOH ( (TR LE SNROK
TIRMITTIR), 7 ESRERLEDIT N, RZMZLEHLEDSIT —EINKE, TEZ
Project_LOMIEEAN AR

2019.7.3 %20 fRA 1.0.4
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AR 34 PEIX (SLIB) R Fl 46 7

& 10 Project L0 BATHRE

White LED toggle
continuously

4

Execute . User button
system rest to activate 5
LB Pressed ?

T

Green LED toggle
3 seconds

A

Yes

Check
FIR test
result

SLIB
successfully
enabled?

Success

SLIB
already
enabled?

Enable SLIB on

No <4—No
page 2 ~ page 5

Yes

v

Green LED toggle
in infinite loop

BHATHIEHIRR T, EIEE AP IR

(1) fEHKeil® pvisionFFJH\AT32F413_SLIB_Demo\Projects\Project LO\MDK_V5\ H FH]
Project_LOWiH , JfEH4i%.

(2) £ B ZAT, el BEAT-START-FAL3MR T LR & 5 O A SLIBEGE S5 iR, WA,
WU 76 FICPZI 3 TR X Lo RIPET R, SR )5 FF F #Aig .

(3) TEHMIEIIHREIITIE, 2F IR T _LH B CLEDST F8: N LK.

(4) TR EUSERIZEE, MiaPATAGHIER s .

(5) LxfiBHAR, HERIEH, RELEDITSREENIE. R, MR ELEDIT FELA
PFo

2019.7.3 B/ 21| fRA 1.0.4
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1= T4 PEX (SLIB)M e

(6) TEELXTSERIERIISAAE TR, tHmain.cJUSE_SLIB_ FUNCTIONA # & X Hit H & 5 Fid
SLIBFJi&, i SLIB_Enable()i%i 2 X BSLIB, AW E KW, A ELEDI & HEH. &
WENI, ZRELEDIT & NERZI3FEN R G AT R 4 H & (system reset) KR 2ISLIB. RJEFEF X
=] 222 5R(3)

3.4.5 PRSI RS X
L (header file) R4 5 5 X A% (symbol definition file) & 2 % 1 S ¥ 6l Project_L17E{H FIFIR
fICIB R s O TR EEH B 236, st R&main.cHh L ifir_filter.h SCHF.
FF5 8 XA 7= H D7 32 R F 1) T EL % (toolchain) AH 5 .

f# FiKeil® pvision PR 5 A

JHEWR:

® it Ottions for Target = Linker ¥ i€ [

® 7£ Misc controls iX—#%, ¥ iN--symdefs=fir_filter_symbol.txt #r4, U1~

K Options for Target 'SLIB-IP-CODE-X0C" s

Device I Target ] Output ] Listing ] Tszer I CIC+H ] Lam Linker ]Dehug } Uh.hhas]

™ Use Memory Layout from T arget Dialog ®i0 Baze:
™ Make RwW Sections Position Independent B/0 Base: |Ow08000000
I™ Make RO Sections Position Independent R/ Base ’7&20000000
I” Don't Search Standard Libraries

¥ Report ‘might fail Conditions as Erars desbielannos; |

Scatter [ 4S] |B-wi.sct - i
o | w0zl J J Edit...
Misc |_"S_','mdBfS=ﬁr_ﬁ|lBr_Syme|.tkd
contraks
Linker |-cpu Cartex-M4.fp "o A
contral - |--strict -scatter " ASLIB-w<0 st
string b
0K Cancel Defaults Help

® HWWIFEATIHG, fEProject LOWDK_V5\SLIB-IP-CODE-XO Ht Pt 4t —1 4N
fir_filter_symbol.txtf{155 5 5 XA

® XTSI TRANIIH &R T E G Fre T BN, R R & A 2 2 kE
TE R AT R RE SORLSS M i _filter_symbol it 7= 41~
#<8YMDEF&># ARM Linker, 506042Z2Z: Last Updated: Wed Mar 06 10:25:58 2019
0x08001001 T FIR lowpass filter
0x08001051 T arm_ fir £32

0x0800171kL T arm fir init £32
0x08002000 D firceeffs32

¥ IARF=ARFS & U
JIEWR:
® % Project->Option->Build Actions

2019.7.3 B2 fRA 1.0.4
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AR 9 ZEFEX(SLIB)M AR

Cptions for node "Project” *

Category:

General Options
Static Analysis
Runtime Checking
CJC++ Compiler Build Actions Configuration
Assembler
Qutput Converter Pre-build command line:
Custarmn Build | |
Build Actions
Linker Post-build command line:
Debugger | $TOOLKIT_DIR$ \binyisymexport.exe --edit "$PROJ_DIR$ steering_fil |
Sirrulator
Angel
ZMSIS DAP
GDE Server
IAR. ROM-monitar
T-jet{ ITAG]EL
J-Linkf3-Trace

TI Stellaris
Macraigor

PE micro

RDT

ST-LIMK
Third-Party Driver
TIXDS

o ][ Cored

® SRJ57E Post-build 44T HHIANLL R4

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

® LAt fir_filter_symbol.o &% HIKFF 5 E XA, steering_file.txt X 7EProject_ LONAR_V7.4
HxTF, RAMGERZE AR S, ABWT, Ho"show" & HKiE £ s i dr 4

show arm_fir_f32

show arm_fir_init_f32
show FIR_lowpass_filter
show firCoeffs32

3.5  Project L1: M) yusml

Project_L 132> {s FH F7EProkect_LOHFIREF, JF CAMWAIRK BIATI2FAL38 (1 £ N AF H Ak
SLIB-# HFIRMCIE JEF 2 pR 2. HHE Project LOFRALMISLSE . 55 8 U BA L 3 A7 X Bt
%, 2 P kAl L2 Project_L 153

aRVA VA ERE!

® 5| HProject LOFRAL IS S R 55 52 U EITH B
® EHFIRKIEIED: %% ok %1

o JriIFFHELH P H O N AR

EREI

Project_L1:%Z5{ FH ERProjectLOJF & B — A 1 T BE K AR R RCAS I 4m 1R F27, NI T RE 2 RUNAR

2019.7.3 % 23| fRA 1.0.4
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AR 9 ZEFEX(SLIB)M AR

AZE A E L, T Ik F Project_ LOFEAEIARAS . FlWiAEEH Project_LOfH A ¥ ZKeil®
uvision V5.23.0.0 , JFProject L1 A% [ AR AN AR .

3.5.1 B#MHAFRIMNMNAIE

A ~Project_LOJA M ZEFEX O S H 74552 M INA T, Project LLFARAD 4205 R
Project_LOFZAt (1) 3 N AF X He g sk g HERCE il . QA TEE] 1) 1 INAE X e lid, Hohpage 2
Zpage SNLAFEX AT E, i 7 8 Hlinker control fileX X AN X Ik Bk, 8 FACHD7E g
PN B G HER X AN XA, 7 R

Keil® wvision Hjscatter file

AJZ M8 Project_ L1\MDK_V5\ HEfEnd-User-Code.sct>C i, # T INTEZS ARG AN X B, dhe) 23
HR I X I & SLIBIR Y X o« Bh4h, RAMAIIX I AHZ R B 0x20007000 J5 X 3. 41~ &

LR EEEESEEEELEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEE LT

oowk Scatter—Loading Description File generated by uVizion ###
SRR R R R R A R RS R R o R R Rk

LE_IROMI 0x08000000 Ox00001000 @ f . load region =ize_region
EF_IROMI 0x08000000 0z00001000 { . load address = execution address
*.0 (RESET. +First)
#(InRoot§fSections)
LAY (HRO)

1
FW_IRAM] 0xZ20000000 Ox00007000 § : EW data
LANT (4EW +ZI)
1
. 020007000 © Ox20007FFF FiN rezerved for SLIE code

o 0x08001000 7 002003000 iz SLIB area

LE_IROMZ 0x08003000 Ox0002D000 f . load region =ize_region
EF_IROM2 0x08003000 0z0003D000 { . load address = execution address
LAY (HROD
1
1
IAR HJICF file

Al 28 Project_L1\MAR_V7.4\ H 3t FEnd-User-Code.icf 314 & R BIK) 5 55

/* 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_ ];

define region REM region = mem: [from __ ICFEDIT region RAM start to _ ICFEDIT region R2M end ]
— mem: [from _ ICFEDIT_ region_ SLIB_RAM start_ to _ ICFEDIT region_SLIB_RAM end 17

3.5.2 TEWHFMMARS & L

Project_LOJT A5 & U HHir_filter_symbol.txt:4 254 75 i #Project_ L1ITH 1, A Redl I
U PRI EE A5 B SLIBIR I X FARAD

EKeil® uvisionHFIARS & X H
J7 =

2019.7.3 B 24 fRA 1.0.4
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AR 9 ZEFEX(SLIB)M AR

& 11 7F Keil S symbol definition file

Project a B
=3 Project: Project_L1
=145 End-User-Project

Bl User
L Drivers/CMSIS
[ J Drivers/BSP
L3 Dnvers/AT320eriph
== FIR_Filter
_1 fir_filter_symbol.txt

B IINFIR_Filterff 25, 0K e 1 SR AL B A Object SCAE, T AN A2 JE SR Y SCAR (text) ST,
ey R~

Bl 12 1BHARF5 e KRR Object file

(7] Options for File fir filter symbol bt =

Properties l

Path: |.\f\rji\terfsymbol.txﬂ

‘ File Type: | Object file | I Inchude in Target Build
S i TR EpET T
last change: |Thu Mar 71327402019 ~
-
Stop on Exit Code: |Nul specified J 7

Custom Arguments: |

temory Assignment;

Code / Const: |<defau\t>
Zera Initiglized Data: |<defau\t>

Other Data: |< default>

Led el L]

QK Cancel Defaults Help

TEIARF AR5 & X 30
Ffir_filter_symbol.o 1XObject 3 M E N FIFIR_FilterfFZHRI T, 41 R &

2019.7.3 B 25 fRA 1.0.4
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AR 9 ZEFEX(SLIB)M AR

‘workspace x

End-Uzer-Project w

Files Enoom
B £ Project - End-User-Project v
[ODoc
[ Drivers/AT32Periph *
—& (1 Drivers/BSF *
CJ Drivers/ChSIS *
=1 (1 FIT_Filter

L— [ fir_filter_symbol.o
(O User

arrm_fir_data.c

at32ido_itc

main.c .

math_helper.c .
[ Cutput

3.5.3 A SLIB {53 X i sk K
Hfilter.h=k 3 #main.c 5| F B 555 e SO IEFIM AT H 2 J5, AR$ X K8 7 4% pR 20t il DA
WA J7
FIR_lowpass_filter(inputF32, outputF32, TEST LENGTH_SAMPLES);
Hrr:
iNputF32 @ R MAE SRNG5S BRI faE
® outputF32 : FR[AIfF g G T A R iR &
® TEST LENGTH SAMPLES : Bk 1S SREASL
3.5.4 Project_L1 $#ATHE
Project_L1MHATIRAZA N &, SN T:
FAEHAT IG5 H A LEDLT & RF 52 N 1k
® % FAT-START-F4131k T FLHIUSER #%%#, FIR lowpass_filter() - 4h iz 5
LB A R IR, SROLEDITRRSEINNR, s 54 AT R M L CLLED ST 722 N AR

2019.7.3 B 26 W fRA 1.0.4
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AR 34 PEIX (SLIB) R Fl 46 7

& 13 Project L1 FHifEE

White LED toggle
continuously

User button
Pressed ?

4

Check
@—Success FIR test
result

Green LED toggle
in infinite loop

35.5 IR TH SLIB fRIF
M2 PRI R NSRRI, S ETFR TR, UK LIKel® wvision v,  UiHA7E
EARIUN,  SLIBUMAT By R X P A RS 4 LA B 1) 77 sz Y
® JTJHProject L1 H JF ¥4 %
® /idi"Start/Stop Debug Session”# N i i
® {i’Disassembly” i [ s i5bn 45, #8/51£+ Show Disassembly at Address”, 41T~ &

2019.7.3 B/ 2T fRA 1.0.4
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<[-X ZAPEX (SLIB)R FTRE

=TT [ fc_ProgramMamBlock  [v] 56 ¥ ] 91| & o &=
DB E=sa-0-2-8-2- 8- %-
H Disassembly o Bl
l 0x05003DAL F7PFFFC41 BL.W __hardfp_log (0x0B003630) -
[l 0x05003DAE EC510B10  WHOW ro,r1,d0
0x08003DE2 BD10 POP 1e4, 82Y [V Mixed Mode
B5: {
BE: arm_SCatus Status;: Femiyliec
67:  float3z_t #inpucF32, oucpucf3z Address Range 3
[=H /% Initialize inpurt and oucpur k
C30%0&8003DE4 ED2DSBOZ  VPUSH. 64 {d8-as} Show Disassembly at Address...
[3=H inpucF3z = scestInpuc_f32_1kHz 1 Set Program Counter
0x08003DBS 4D1F LDR £S, [pC, )
70 oucpurF3z = srescoucpur[0]: W HomEmmhE S
;1! #¢ uint32_t Temp_CDRO, Temp_CDR1: Insert/Remove Breakpoint
o 0x08003DEL 4EZ0 LDR ré, [pe, Enable/Disable Breakpoint Ctrl+F9
73 ALT32 Board Inic(): v
< Insert Tracepoint at ‘0x08003DAE" ... 3 >
] mainc || startup_at32fd3p_hds | ] at32fducit. AL Tl - X
Inline Assembly... A
i S | ’ :
< Load Hex or Object file... >
THM™ Instruction Trace 3 L= |
Al Execution Profiling P EI ~
0: T Insert/Remove Bookmark Ctrl+F2 ! FF FF
0 FF FF
oy 52 Copy Ctrl+C FF FF
F413_SLIB_Demc))\Projectsi\Project L1V\HDK 0x0500101E: FF FF FF FF FF FF FF FF FF FF
il A sk
® i ASLIB_CODEjt4s i [fipage 21 Hi41:0x08001000
Show Code at Address >
Address:
|0x08001 000 GoTo |
te BB, IR
Al DL 3 Hbh-0x08001000iX -G, & 2 HI4C S # 7:OXFFFFFFFF
OB EE@&a 0 2-8-2- 8- %-
Disassembly i |
o:0x08001000 FFFFFFFF  DCD OXFFFFFFFF ~
0x08001004 FFFFFFFF DCD OxFFFFFFFF
0Ox08001008 FFFFFFFF  DCD OXFFFFFFFF
0x0300100C FFFFFFFF  DCD OXFFFFFFFF
0x03001010 FFFFFFFF  DCD OxFFFFFFFF
0x08001014 FFFFFFFF  DCD OXFFFFFFFF
0Ox05001013 FFFFFFFF  DCD OXFFFFFFFF
0x0300101C FFFFFFFF  DCD OXFFFFFFFF
0x08001020 FFFFFFFF DCD OxFFFFFFFF
0Ox08001024 FFFFFFFF  DCD OXFFFFFFFF
0x08001028 FFFFFFFF  DCD OXFFFFFFFF
0x0800102C FFFFFFFF  DCD OxFFFFFFFF
0x08001030 FFFFFFFF  DCD OXFFFFFFFF
0Ox05001034 FFFFFFFF  DCD OXFFFFFFFF
0x030010383 FFFFFFFF  DCD OXFFFFFFFF v
< >
] mainc | ] startup_at32f#13nchd.s | ] at32fdwcitc ] firfilterh | ] at32 board.c v X
e H

® [kt H7EMemory & 1% AOX08001000f ik, 4 |42 OXFF

Memory 1 Y x |
~
Address: |0x08007000 D
Ox03001000: FF FF
0x03001013: FF FF
0x0300102Z6: FF FF
0x03001039: FF FF
O0x0300104C: FF FF
0x0300105F: FF FF
0x03001072: FF FF
1 Ox08001085: FF FF
OARON10958: FF FF o
. S - S S - S )
2019.7.3 % 28 W fiA 1.0.4
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® {EMemoryt 1, #iAS

LIB_DATA;Z45 T [fipage 4fH11:0x08002000, K Aix 4> [X Bt fo ¥4 D-

Code$jffi = £ 00, it LART LU 3 5K 108

Memaory 1

L = |

Address:

Ox05002000¢:
Ox0S5002013:
Ox0S5002026:
Ox0800Z039:
Ox0S00204C:
Ox0S00205F @
Ox08002072:
0x08002085:
OxNEAN2098:

]
@ Call Stack +

0x03002000

T2
oC
SF

Locals

fEMemory & A bR XL id:0x08002000 1) £ 2 il il 18 24, FLASH_STSZH /745 MIWRPRTFLR
FEMREES, BRERPEAEER

FMC

Property

=]

[

5TS
[Bits 31..0] By (@ e 00220000 Status register

ACR

FCKEY

OPTKEYR

STS
PRCDM
WRPRTFLR.
PRGMFLR
BSY

CTRL

ADDR

UOB

WRA ERE S PRI IR T, ZREEATRE el b\ o iR e LT

_] main.c

] startup_at3zf413nchds ] at32focite | firfilterh
Sy¥sTick Handler( )

j at32_board.c

L]

FLASH IRQHandler! )

(FLASH->STS | FLASH_FLAG_¥RPRTFLR)
I

2 29W JA 1.0.4
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4

4.1

Ti R & P AR RS LT HRRERE

J7 Z s A2 P AR BT SE RS, TR N EEIE - AMCU, X R B B AR 2 A A
B, AR AN RR N S ERAR ML H P 2%, 58982 LA _L1iProject_LOAIProject_L1 4.

BRI K BIAT-Link 25 2 T3S, AR W] AZ 25 1ICPAE I SORS L AT-Link (3 HISCH .

7 SRR 23 FH AR 23 5l Jpe 3%

7 R ek SLIBRILBIMCU, 4R J5 2 F 7 R N HARRD BIMCU, 2BIRU R :

(1) TTERmEH
N EIMCU (LR AL & SLIB X RDP%51E.

P 58 A AR SLIBHR 73 HUAC K 1L ICP A PR A7 BUBINERE HEXAY . Joli 4 TR
5), SRR IE I A i AR BE B U N SLIBHE 7 AR

(0x08001000~0x08002FFF), L7 fifias £ 7 A2 ¥ HARAE ABINELE HEX, FIFEHBINEY

fir % Aslib.bin, 41~

FiEEER [XF‘F: Project_LO.hex‘

[ Artery ICP Programmer_V2.2.01 lE‘ﬂlﬂ
X | JLUnkEE  AT-LnkiBE  BEERE 55 B9
| —ERER — I3RCT7  EfhaEA: 256KB 4?" ?
[ memmmmes. | gaes. vias e

HEmESTiE 75DC415101C0C12904173C02 i

s ——— X
| IREUMAE Ox 08001000  EEWA/N Ox 2000 sips (sbis v [ @A ]I
xHEE

FS XK A AR [ & |

1 Project_L0.hex 9776 08000000-0800042B8,08001000-0800175...

L1} »
R | [ Ta |

HiSGE]: [0x08001000 0x08002FFF] fir4840: 0x001C9789 ‘

| Address 0123456789ABCDEFA‘

0x08001000 2D EQ |FF 47 06 46 |OF |46 90 46 20 25 4F EA 58 19 - ‘

Awnonntntn an lee lem lan lra len lan las lan len lan lan |~ LERRPN

(2) ¥slib.biniEFICP TR, fELFkEIMCU, w1 ~E

2019.7.3

2 30R JA 1.0.4

www.arterytek.com



http://www.arterytek.com/

ZEFEX(SLIB)M TR

17 Artery ICP Programmer_V2.2.00

X LinkEE  AT-LinkiRE  BESRE ES #¥8

11:28:33 : FFRARHFEIIE.oonee
11:28:34 : {2724 [C:\Users\Thomastao\Desktop\DefaultDataName.bin]
11:28:34 : {§7FMT!

S AT32F413RCT7  EfFhkESAr: 256KB
(5= “;
AT-Link ElfieE 0 vilT . 1 RERER ==
AT-Linkig71S:  75DC415101C0C12904173C02 + o
[ shapreihas | | smEmEEE ox [ o | ﬂ 4‘]‘. 7’ sLibls: A R AERRE: 233
ShEpTEiREE e | &’ BREE:  0x 55665566 Sl Erzig -]
L ™
HHERRRE HEES:  ox FHATE:
ISEMBAL 0x 08001000 REAA Ox 00002000 ARz SR
SFRm: _:agez-»oxosonwoo M
XHHEE =4
eI ATt [ i ] B
1 slib.bin 8192 FF [Ty RIFRRRI R oA IS EAE x i sLlib
¥ THEARS s ERREE S
[ THARRRRP
L
<L : L T THEARRE
Rl TH [ HERBIS(SN)
0x08001000 0x08002FFF]  #&t4¢: 0x001C9789 ox ["oaoioon0 J [ EgTEiEs
0x08001000 10 |8 I 00000001 |
2 e 00000001 |
o 7] {545 (Option Bytes)
4 |9 EETHRARE
87 |O ‘ T
FQ_|Fn 4F 2n _FN_InC _|8R |81 RO _IN7 4R 46 |15 las |4~
< 1 | »
BRI 5
EERL i i
£l

merg || were [ = |

ZRATE : 2019/7/4 12:59:26

ALL Rights reserved by Artery Technology Co.Ltd

(3) HiFEITICP T AR B B0 H TR AFERIAT-Link, RE4TAT-Link S £ FIMCU, 114%

B TR T .

T R B

BHREKARE [sibTy

mEss  aTH

~ | [AT32F413RCT7

SIETCTS

| FHMCU| AT32F213

FE XHtE
1 slib.bin

HagA  MHEEE(0x) TR E
8192 08001000--08002FFF A7

!

i

1BRIEIR

| RIS ARSI A AHE RS TIE -]

réawl [

T#Hi@ERED

[ EfusizT

[ THEBmRER

BERAIS(SN) [ S BiriE | sLbRE |

[V] BHsLlib
sLibEAER:
[ TsimiEzmsLlib

SLIbE S

B

AEEEEE

FEARTIE: [page2--0x08001000 |

HUETFHAEIE: |paged—0x08002000  ~|

SREE: [pages-—-ox08002800 |

1RTERRI!

100%

RER | \

wprsslTuk | (ki)

2019.7.3

¥ 3AW

www.arterytek.com



http://www.arterytek.com/

:'=’| ?I- ?

ZEPEX(SLIB)M TR

“4)

%:Lﬂ RO AP IRS, A P BB R U SLIBES 7 IIMCU, LI SLIBYIR

S TYIVSIRY= 1R

Ly P B AR L ek BUE B2 sk B ACRS BIMCU e BN 1L 7S, AR be i .

7 Artery ICP Programmer_V2.2.01 =B8] %
X J-LnkEE  AT-LnkiRE REERME BEE BB
£: AT32F413RCT7 Jv: 256KB [ 7 REaER ==
s | LR ll?r ?
AT-Link ElfHEA: V117 . B
AT-Linkig7IS:  75DC415101C0C12904173C02 + (R oot
[ Shapteiess e Box[ 0 /f&' 4:]' 7 ] sibfiz® ES T -
- s
— SRR
A 0x 03000000  EEWAMN Ox 0000042C  HA SR
XpER R
rr=—VTE TR TEeE00 0 RIEFR R A ETE ST R % [T T#miEAsLib
[ 1 Project_L1.hex 7764 -08004A27 s TEHERS HEESA: 7] BAsLlib
] THARIRIRIP
: TEiENAT V| THREBRRRP
« i G
[T #ER3IS(sN)
m’m‘ CRCtS T RS 08010000 [ E5Taes
| [Project_L1.hex] Mtil5EE: [0x08000000 0x08000428] MHIEGHE: [0x08003000 0x08004A27] Hidd
40: 0x000BDDF6 00000001
Address ) eSS T T e A S - - -l = D|[ESIEmE - So00GE01
LRI 00 (64 (00 |20 |2D |30 |00 |08 |45 |35 |00 |08 [3D |35 |00 |08 |.dl| -
41 |35 |00 |08 |41 |32 |00 |08 |AS |37 |00 |os |00 |00 |00 |00 |A: [7] 54244 (Option Bytes)
00 |00 |00 |00 |00 |oo [oo |00 |00 |00 |00 |oo |01 |36 |00 |08 |... K3 IR
45 |32 |00 (08 |00 (0O |00 (0O (B9 (35 |00 (08 |21 |37 (00 |08 |E
47 (30 |00 (08 |47 |30 Di 08 |47 |30 (00 |08 |47 |30 |00 ‘08 G
g RS 33 (nn_lna 147 |20 Inn Ina la7 (20 Ion In’ (47 |30 lnn Ina 2.7
< i ] v
14:15:57 : BFFRERE P ‘
14:15:59 : AT-LinkE#ERRTh FHATE AT
14:16:05 : BIS: AT32F413RCT7  ETEiERA/]v: 256KB
14:16:05 : B EEERT -
4ATETIE] : 2019/7/4 14:20:43 ALl Rights reserved by Artery Technology Co.Ltd

42  FREN&A A HFRE

77 T I SLIBAC AL A 2%
HEIMCU, LHHUIF.

(1) 77 R G 1 56 B ) AR A SLIBH 7 B A RAS 8 i ICP LR AF I BINE FH HEXEY . Sefg B4 %
TEHBIMCULI AAC B SLIB X RDPEE R, SRJ5 18IS A7 fiff #5352 L D) RE 1 O R SLIBH 73 A%
(0x08001000~0x08002FFF), 433 A7k a Kicdhs 73 A7 Ju s HARAF ABINEZE HEX, HilfEH
BINA iy 4% Hyslib.bin, &1~ K.

‘
ez I e

E | J-Linki2E AT-Linki2E  BEERE ES ¥
ﬁ%—.tsnm e A 256KB

gt FH P RS AR 3 5 B — AN B2k H LR, @ AT-Link B &bk — Ik T

FEESEREA.. J

AR RY

= B : V117
£fEnESE 75DC415101C0C12904173C02
s X
Ih i =]
| iEELMAE Ox 08001000  iFEpA/s  Ox 2000 #iRfay [abits ~) [ &m ]I
XHEE
Fe  XiF A HHEBE(0x) Fhn
1 Project_LO.hex 9776 08000000-08000428,08001000-0800175...

<

1

EHBER [Sf: Project L0.hex] copge | [ T8
#HEEE]: [0x08001000 0x08002FFF] #3640: 0x001C9789
Address [l A |2s ,4 ls [5 \7 |8 \9 1A BElICH DS ESESE -
0x08001000 E9 |FF ‘47 \06 46 \OF 46 90 46 20 25 |4F |EA |58 |19 EE|
e e p e ey Xn an-las lan lea: lan lan lea lez. laa lan Lol
S S - S N . IS S S ] -
2019.7.3 % 32| fiA 1.0.4
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AR

ZEPEX(SLIB)M TR

(2) FEMETICPHIEE LT H TIRFRAARIPC, 7 LURIERA TR E &S, R~
HIRA TUH UG AT-Link, FEGERE T I RDPES, fRAF LTI H THE W~ &
HR: BRUEH IEAGOS%0mE, PRI ZeM, FREER LK slib.binHifE sk
i Kslib.benc - BEEIR MBI B LT H TRES, (HA MBS LRT0 H TR R Ge7EXT R Ee in & Fi
HAT-Link A 8848

7 AT-Linkig=

suas| SENEES | mETarsLs|

J [

Ff$MCU(aT32F413 v [AT32F413RCT7 -
0

i

EEBRWE (a3

=kt slib+use

r_app

#HiEA  HHBEE(0x) TR

8192 08001000-08002FFF

FS XiR
1 slib.bin

P . ]

{REERFR R A TE i S T -
T#i@ED

RIRIEIR
V] T#REEH

V] puzE e

Ul SRS
V] THEBRRERR

1000
VI fg

WERBIS(SN) | At | sLIbRE |

] FsLlib | .
Llib, pacH 0: 55665566
L BERER . [Méﬁﬁ:

Fre

page2--0x08001000 v ]

page4--0x08002000 b2
pageS5--0x08002800 v

7] T#iAERAsLib HRATIE:
SUibER R SREE:

stpREaTunk [ x|

[ smmse | [ memasxe | [

.
B

I MEXERE

V] RAKFEEEAT-Link&R
AT-Link5IS:  75DC415101C0C12904173C02

[V] E—AT-Link{Rst¥rER—R

(3) M ERNZEAIH TS, HICPITIFILH S, S AInSCrFEhfe,  wl A I A AR &
SFENZEATH TR, 5 FRAF BIPCEE B A BIAT-Link, BRI HAT B L T 3058 iR AE

2019.7.3

TG H SRR AN 340 T

ER: AP LA A AEE XS, BT H TSI S R E A TES, BT

DRET RETER L mE B

¥ 33W
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A R[-RY 24 B2 X (SLIB) S 42 RS

i AT-LinkiZS

ELMEES | mmTansss

smaonE (i SIFTYTY

JAI=E=E slib+user_app FHMCU|AT32F413  ~ | |AT32F413RCT7
FES NiFE B MHBBEI(0x) g R L b
1 slib.hin 8192 . -
|

I’ 2 Project_L1.hex 1068 08000000-08000428

i 3 Project_L1.hex 6696 08003000-08004A27
<| m G

BRI RIS R A A TTE Y

[ 1000 ] T#H@iRED [swp ~

| BfuHiE

e = =

sLIibRE |

g

sUibEAEE: ox| 55665566 I
BRER ‘ page2--0x08001000 v

page4--0x08002000  ~|

pages--0x08002800 |

[ — |

[ mmmaze || wemexs | RIPREBIAT-Link “lm
———

AT ARIRE SRR AT LR -

STRAVRE SR MAT-UnkfRAVFEA —K o

2019.7.3 B 34| fRA 1.0.4
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5 WA

2019.7.3

R 2 XMEBRATE
H# fg 4 RE
2019.3.8 1.00 | &WINA
2019.3.14 1.0.1 L SHITIAR B
2. fMARFTII3.5. 1013
2019.4.11 1.02  |BX% 2.4 =EH1H
2019.4.17 1.0.3 |BHEEK— SLIB F&EEH
2019.7.3 1.0.4 | SEINkEs iR
2019.8.12 1.05 |HINEE RAM % SLIB code i1 H]
- — — - —— — — v

¥ 3BH

KA 1.0.4
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:'=/| ?I_

X 24 B X (SLIB)SL 46

2019.7.3

BEEEH - HFHEMAE

SIT EAT B SERE AR J3 7 SRR 55 (KRN, R O REAS AR AR 5 1 5 s P A S i AR 3 7 BRI 35 A DG KT A 54T

T ZHI DA AL RN, A LA T7 2O AT RIR P B AT HE A B 7R BB R B AL B Al o R A AT 338 S AR AT
B =I5 BRSNS R AU RS =7 7 IR 5, B AT P BT RN AL, B B AT S LA 7 2 AT
LS = J7 7 i B e 35 BCH AP T R P B FRALE

RARFERERE A I B 2k rh 3 U, I, R T R 077 it ) A5 P AT/ 6 AN AT T s BRI DRAE, AR (RS IR T S i i
AR I (B AR IAT A R 4 X (KR (KO BE T O, BRRIATATEA A Al S R A KBRS RAE -

e TR SN S TS . Ak, R0 S ABASRN F AR T B I AR T R AR R (A) M VEERRIER IR, B
e EarRE. ERMAR I IR A TR RS (B) MR (C) IRERNABGR RS, A/S(D) MR BTR A BE.
U SRR 7 AR A RIR R e, TSR L T ATIR SR, BRI R (AR e T ST AN, SRR R AR
5 BURATAT R, A 3 7 S BT R W A S8 VR . TR R AT Tl U & P S BR At o AR M SCIBURF 145 38T TR
ESCC. QML B¢ JAN IExCIAE ™ fodi F T R RLA o

ZERH BRUHERE )77 b 0 AN TR T AR SRS rh AR A AP R B BOR R sLRIRLE K S RIS SO 3 A SO TR RS 17 i BUIR 5457 T AR ERAIE
KA I HARL LAEATIE 2 sl HERs I AT 53 4E

© 2019 HERFAIRIE (LK) AIRAR CREFTA A

- - % 36 1 - = Rk 1.04

www.arterytek.com



http://www.arterytek.com/

	1 概述
	2 应用原理
	2.1 安全库区的应用原理
	2.2 如何启动安全库区保护
	2.3 如何解除安全库区保护
	2.4 编排及执行安全库区的程序
	2.4.1 不可将中断向量表设置为安全库区
	2.4.2 安全库区代码与用户区代码的关联性


	3 安全库区范例程序
	3.1 范例需求
	3.1.1 硬件需求
	3.1.2 软件需求

	3.2 范例概述
	3.3 安全库区保护的代码：FIR低通滤波器
	3.4 Project_L0：方案商范例
	3.4.1 产生只执行(Execute-only)代码
	3.4.2 编排安全库区的地址
	3.4.3 启用安全库区保护
	3.4.4 Project_L0 执行流程
	3.4.5 产生头文件及符号定义文件

	3.5 Project_L1：终端用户范例
	3.5.1 建立用户的应用项目
	3.5.2 在项目中加入符号定义文件
	3.5.3 调用SLIB保护区的函数
	3.5.4 Project_L1执行流程
	3.5.5 调试模式下的SLIB保护


	4 方案商和终端用户代码整合及下载操作流程
	4.1 方案商和终端用户代码分别烧录
	4.2 方案商和终端用户代码合并烧录

	5 版本历史

