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ik

H Ak 2 B s 28 (MCU) B 75 22450 H 21 52 4 0 500 S A Al - o 7 %€ (middleware solution),
R, el R B 7 i T R SR A% O SR SR RN P AU RES (IP-Code), T BN B il 28 B FH
— TR HE B

PRI —EZE 7K, AT32WB415 RFIFEAE T 2 42 FE X (SLIB) I hRE, LAR 1 Z [ IP-Code i ¢
uits F P R S e esise B, 3 ik B AR 1 E 11
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RLH R

T4 X BN R
O e LU R B4 5 IE R X (D % e X ), 7 5 A G B A )

e X3, DO BRI i RE . RS ORI X AT DU 4 2 & S AT Z IROTF
K o

A PE X R4y AR A 224 E X (SLIB_INSTRUCTION) & % 4 % 4 JFE X
(SLIB_DATA), H Al @EHE ML BN ZLEEXABIEL, HALFENSZL2EKX
T2 TR -

8 2 % & FE X (SLIB_INSTRUCTION) N 1) 12 7 AR i3 {X e # MCUZ i 1-Code & £k 91 HL
B2 (IR A7), A fREiE L D-Code & 46 DLz B804 1) 77 = 132 B (B % ISP/ICP i i&
1 BL & N B RAMS B I FE 7)), LA s B # 4 19 77 X 25 97 I SLIB_INSTRUCTION
W, 5 3 ol 4 # =2 OxFF.

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

4 PR IX I FE AR AS R B 5, BRARE N IEFA A SRS, 5O ik e B . R LA IE
MR, X2 X MATE NBERR, B S EFLASH_STSH 17 % MEPPERRA. & "1"
S,

St P AT T INAE I8 7 BEBR A, % A R X I FE AR S R B S 2 R B

Mg EX PR R Esh e, AT LLE S fESLIB_PWD_CLRZ 78 5 N Ll W &
LK R BR R Thae . MERR 2 A E X MR, & 5% 2 AT 2 INAF B R
(BEZREXPNE). BT T ZmRENHEEEE, BASHETFN
fith 41 itk 1) 5E SE .

THEZOSZEFEXKENAXBRS REE, 2420 X0REF AT DR 5 it 4 24 i
R R R SAAT, (HA BE BB B B, Rl i 3k 2GR 4 (1 Zh RE .

% 8| 4 2.0.0
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B 1. W RAER NN R B

User_Code_Start@

USER CODE

User_Code_End@

SLIB_Start@

SLIB_INSTRUCTION

SLIB_DATA

SLIB_End@

74 i X SE LR /N 2 BB X (sector) S AL, B — B X I RN BLSE FrMCU Y 5
M. FK1ZATI2WBA15 R 41 % B 5 1) F N A KD &5 XKD nl & &
HAOABEEFRBX IR T EFAT RIS, A L8KBX 2 1 UE A Z A& EX .
# 1. AT32WB415 BRI S NER/NER
b7 WHEBINFF R/ (Byte) | FEIXK/M (Byte) IR B

Sector 4 ~ 63
(0x08001000 ~ 0xO800FFFF)

AT32WB415x8 64K 1K

Sector 4 ~ 127
(0x08001000 ~ 0x0801FFFF)

AT32WB415xB 128K 1K

Sector 2 ~ 127
(0x08001000 ~ 0xO803FFFF)

AT32WB415xC 256K 2K
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2.3
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W 8 B 24 FE X AR

BRINRE T, “EFEXKREFHABEARRATE AW SEHY . B 24 EKX K EFMH
MIMATESEAE, BRENEEX B ETFAARMY, XSLIB_UNLOCK?Z {7 4 5 A fift 81
OXA35F6D241H , il & & SLIB_MISC_STSHH 17 % I SLIB_ULKFAZ i A i 8 e oh, B
S F 7OV 6 2 A B X UL 8 A AE A B ON BB H

JA B E N AE A B X B R

K 25 FLASH_STS? 17 #% I OBFAL,  LA#A I\ ¥ A o Ath 1E 78 3E 4T 1 TN A7 48 1
%} SLIB_UNLOCK% 17 2% 5 N OxA35F6D24, LLHE47 % 45 JE X R 4 s

K & SLIB_MISC_STS% 7 #% M SLIB_ULKFAL, DA A i 85 1 2 5
fESLIB_SET_RANGE % f7 #% W8 AR ' M X 4k, & 548 4 X 5 84 X 1y b ik
SfFOBFfI AN ‘07

7ESLIB_SET_PWD % 17 #¥ W i€ % 4% [X 3 % 15

SfFOBFLAE RN ‘07

B8 S K AE N 22 A P X AR

AT RGEAL, EIRBZEEX R E T

2 H SLIB_STSO/STS1% 17 48 H T A W 22 4 e X % e 45 2R .

ERFIN:

o HuEENAFTRELZRENX, SLbrn&EEES WKL

o JHEEFMAMKX ik E 2 EX(HITEAPEX), W EEHNEANRIEF AL
X 5

o LWNfAMEAEFRIEX, “eaEXHERESLT 4, A FENKE;

® AR XA 0 i DL RS IX O R BEAT B, HLES 4R b Ak 6 A0S T TN A b Ak X 5

o T EREHEUSHER SEMEENFRE —BX(HX0)N, &2/ NF K
B X BE N H X

® E A X R RRE ARSI TSCE AR N AF I RTAKB N

RTREFEXEEFABNFEMUH, 1S HAT32WB415 R 5 H A F M.
Ja B % 4 FE X B RR P v] 2 25 22 42 FE X S G 9l project_10H 2 T main.cH i slib_enable()
R N ] A B OMERE I ICPERISPZI % T K ¥, Joii & 1K S a VEA I Ul B .

IR B 2 2 PE X AR

Y EXPRP G ENE, FTLL#E S ESLIB_PWD_CLR&F £ 45 ALl & B 1
EA KRR A DIEe. MR EAEEX PR, ShBSHAT ENAZRE R ERES
TAREXFINE).

fife bR N AF 22 A B X2 IR R

# 10| k7 2.0.0
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® [ % FLASH_STS% 7 % (OBFARL, LA k¥ 7 3o A IE 75 H5 47 10 %0 12 452 1F «
® {:SLIB_PWD_CLR% {7 #F 5 A J il & B 1 2 4 X 3% 1 5

o HITRGHEN, EEBRLERUET,

® i SLIB_STSO% 1 4 Al T I i % 4 i [X 42 it 4

I R PAT REEXERF

WY TR R, FEFR 4 %4 B X (SLIB_INSTRUCTION) P [ (1 2 F¢ AR A5 mT LA 4
MCU% H1-Code & £ IMHL, {H AN BE4 i D-Code /s 28 DL BU B4l i 7 s L it IXFEIY
Ry R AR, LWL ZEEX NIRRT R, WA 685 0 FE gk E 75
o &2 & EIX 2 NI EE, B a0 CFE 7 A RS Bk g 1% i IF S 7 il (literal pool). 433X %
(branch table) = & % (constant) 4§ 2 38 24 45 & # AT I 2 4t D-Code st £k 2% 3 B 3
o

KARRBLLZEEXZARBMEIRS, TREATMEHE . B A -7 g 1 2k E 5
W4 waEEX 2 NHRERFAREE, 4200 E % IFFREF (compiler) il € % 72 4 R AT
(execute-only) 1 AR AL DL i Fa bk S 6 Y 25 1 28 7 A .

B2 J 32 — fCH L R S0 5 BR 4y SCR I T

switch() & CHE 7 F & H i Bk #% 55 &, M v U sclk_source & & % 5 L CRM_CFG
FAE AL, K20 F B 4% Ok I 4 18 5% (assembly code) “LDR R7, [PC, #288]", &
2 FF it % 2% (program counter, PC) [ # T 41k 1) J5 30 2 U /3 CRM_CFG 77 77 #% 1 Mo dik, 1
CRM_CFG 1 Hh 1k 2> # DL H ) 7 KAF AR IR IR S X (WER LS L EEXZH),
I AT switch () Fi 4 B sl & & A B 8E s B . R = 2 X WA X K17 AR5,
TE AT (1) B 3t 2 7= A2 R

B = F VG BR80T 18 e 1R AR Y B TC B R R e X R Y ) R

& 2. el (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;
- S S S ] -

BFNMR k7 2.0.0
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Bl 3. Xl (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: )

EEOROEOG&ETC BDFO BOP {r4-r7,pc}
0x0800487E Q000 DCW 0x0000
Ox08004880 1000 DCW 0x1000
Ox08004882 4002 DCW 0x4002

241

242

2022.4.13

AP MERRENREEX

hl i BEROSEANPR AR D A, AAMCUME L D-Code st £k 52 L. #
W, i ERA T B INAE S — X (sector 0) I 44 Hb i 0x08000000, A itk 7 & B 1R
L A PEIX I, 0 5 SF DLR R

& AU KENMAFAME HMXEEALREEKX

o T uwAEXRPMWETFAE, A ELNFZRE —BHXA

ZEPEXAAES R P XA KB

%o A E X AR YRR P AR (IP-code) n] BA AL T H 2 ARRS [X (42 42 B X 2 A1 1 X 480) 1) o
WEEF AR . EXFEE T, IP-Codel¥ &6 & XS R B, LHFPC (BRI
B2 ) EATIP-Codelt) Bh#4 R ix s pg $y . — H % 4 FE X W8 5, X 56 58 5009 bk 5t A
BE M o A%, b, X LA R S ARRE X R R Bl Rk 0 e R R, 7 W PCHS Bk %
B AS R 1 M BE T G VA IR TAE . R TE W B R A X%, MK BT 5 1IP-Codetf
KECW R B — w2 aFEX 2N BRI R RS . FERERE — MR %
H Function_A() 1 H 2| H X P 1 56 $L Function_B() 1 1 + -

B 12RH k7 2.0.0
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B 4. REFEXKREORR AP X BT

User_Code_Start@

Function B fixed@ ' Function_B()

{
{
User_Code_End@

SLIB_Start@
Function_A()
{
Function_B();
}

SLIB_End@

User code area

SLIB area

AN, — AN B TR 2 BIC1E S BAs e s X FE, I ilnmemset() &

memcpy()iX K . R IP-CodefR F /7 XARAG &R A A F 21X 28 0 2, wh & bk ) &

(VR B . B 25 PR MR R A R TV

1) FHom k322 FE X E N, HArseil ] L& E kel BUAR P AH 58 ST .

2) #EHRAEIP-Code Nl FHCI ARl o U PE, HARZAT A, w4 20% H 201 & ek s oy K
A, DL —/Ef], fEIP-Code H5E — 1 my_memset() & HHAR JiE 5 (1)
memset().

2022.4.13
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& 5. BxEXREIEH]

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 %/
S5->pCoeffs = pCoeffs;

7= Clear state buffer and The SiZe of State purfer 15 (hiocksize —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):

2.4.3 ¥H®REBEERNSER SR

T AT32WB415% A fifi 4 75 Az H oo (FPU), FrULIH thin g 745 S s 5, Keilsl
IARZ ¥ 72 17 5t 2 18 FH ARMER AL (1 B4R V% 5 3a 50 R 2. (B[R O BRO0F V% 05002 50 1% o 40 2
CL& 1k AR, ik o, HH b A ok 0 & o [7) 81 1 2 01 52 30 16 507 A%
SRS, BT LAAS BB K V7 08 B R A — 2 4 HE I SLIB_CODERH' X 2 W, &b Uik 3|
GARFEXZ A 0 F B KeiliF ss 5 FE P BRIk R, st s itg =X T e ARG

Bl 6. BRyERHOC 4 A

Disassembly
0x0303CY76 FIEFSO00O MES ro, AFSER
Ox0803C77A 4770 BX 1r

_ aesbi_ fdiv:

P0x0803C77C F44FOCTF MOV ri2, #0xFFO000
0x0803C730 EAICI1EZDO  ANDS rZ,r1Z,rd,LSR #7
0x0803C734 EF1E ITTT NE
0x0803C786 EA1C13D1  ANDS r3,rlz,rl, L3R #7
0x0803C784 EAQZ0FOC  TEQ rz2,rilz
0x0803C78E EAS30FOC TEQ ri,riz
0x0303C792 FOOODS0S85 EBEQ.W Ox0303CEL0
0x0303C7Y96 EAS00FO1  TEQ ro,ril
Ox0303C79A BF4S 1T HI
0x0803C79C F4427280 ORR rZ,rz,#0x100
0x0803C7A0 F4400C00 ORR rlz,r0,#0x500000
0x0803C7A4 F4410000 ORR r0,r1, #0x800000
0x0803C7A8 FO2C417F BIC ri,r1z,#0xFFO00000
0x0803C7AC FO2Z0407F BIC r0,r0, #OxFFO00000
0x0303C7B0 ES00 PUSH {lr}
0x0303C7B2 4281 CHP rl,r0
0x0303C7E4 ERAZOZ20 IE re . ra.r
0x0303C7ES FEOF1COS ADR.W riz, {pcr+0x10C ; BOx0S03CaC4
0x0303CYEC EBACH4ESOD  3SUE lr,r1z,r0, L3R #17
0x0303CYC0 F1lCOooOOODO RSB ro,r0, #0x00
0x0803C7C4 FSSEEDOD  LDRE 1r, [1r,#0x00]
Uxgdoac7Cg EAFFUESZE LEL Ir, v, %1
0x0803C7CC FEOOFCOE  MIL riz.r0.1lr

Y sLibJi G, sLibfR# X WA 23 A & 5 A sE 8 sl , FrLASLIB_CODE H 2| 1 & A

2022.4.13 141 &2 2.0.0
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TF 5 IS SR BR B0 Hb HE Rk R BE M AR . BB = R A K £ U B AT A B I S is
SR, 4w HERISLIB-CODEfR 7 X 4k H [ & th ik i X 38, 763 HSLIBLRY' 2 J5, ik
SLIB-CODEfR# X P ) #2 /7 v A 1E #f = 19 H .

Keil K R S EMEM UL Y], AT 2% 238 H 3 lARM DUI0378G X1 (ARM®
Compiler v5.06 for u Vision® ARM C and C++ Libraries and Floating-Point Support
User Guide) -

IARB I s EE M TEA B, 7] =% %3 H 5 N WEWARM_DevelopmentGuide X
# (1AR C/C++ Development Guide) FJPREBUILT RUNTIME LIBRARIES# i,

#F 15 k7 2.0.0
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3.1
3.11

3.1.2

3.2
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REEXUHEF

BT ST ISR, s S BURF F 0— 08
HEhIFR

BEMFRR

® HiHAT32WB415CCU7-7:8 F HIAT-START-WB41552 56 Hi
® AT-LinkfiE 2%, FRIARIEHIFER

BAFTER

® Keil® pvision IDE (A=t ilf# Fpvision V5.18.0.0) B IAR Embedded workbench IDE (7=t 4l
FIAR Vv8.22.2)

® EEFICPEISPZSE T B, 3 BE R 8 sh i b 2 45 e X i % B

TaBIHER

AR RS T HAEBIIE , o TR R R R B BURKS (IP-code) 25 i F P N FH (13
B Hep

® Project_LON 7 EriH K EEHgmHER % 4 X 175

® Project L1 A% A N I S 7~ 11

Project_LO%E BTG T & %ISR BIAT32WBALS:E 3% B 22 4 e X AR, AR AL R %1 %330
e TR 25 2 iy 25 N FH R 44k

o EINFFIXHImAG, THH %A X BT & B X DL AT R AR R (X

A& R R BUE Sk S, LB FH P AT DU SRR A 5% 1 o8

55 5€ LA (symbol definition file), AT 5 30 A & 1P-Code ) &> R ALK S brtudik,  1h2% 30
F PR LLEREH, T EDAIEs s =K.

7. WEFIREREE

Project_LO
Programs SLIB protected code

}

Project_L1
Programs End User Code
Using SLIB protected functions

}

End user application

AT R AT LAZ# Project_ OB FF & SEARHS, 5% Project_LLIRMEL&SH A, FEAM
HREE.

# 16 W k7 2.0.0
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3.4
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&l 8. MAREE
Provide pre burned

Provide AT32F415 chip IP-CODE AT32F415 chip

: ) 00T PO — S
pus Project_IO Project_I1

ZEEXAEFHARRS: FIR KEIEH S

AJE 18 FICMSIS-DSP JE H At 1 FIR{KIE I i 25 (FIR lowpass filter) kA Ak 24 AR () IP-
Code, X TFIRGIE N 23 L v VE CMSIS-DSPHIFH I 34, 3 AV 35 B AE 1 B ] % B 22 45
DL b B9k R T Ae] 4 24 it FH P RO A A RS R

T R ST 28 AR NS T2 — AR A T AR S N IKHZ ) I5SKHZ AN IE 52 9% S, TiiiE
JEIE 2R AL AR L) N6KHZ . S RIE e 5, K ISKHZ A - JERR T AR N LKHz ) 1IE 5% i H o
T ECNFIRMKIE i Th e )~ = A

E 9. FIR {KiB 38 2%

Input signal Output signal

1 1

" —_— ... R S N S
=] : ; =
= L =

i ! oo | W) FRlowPassFiter WD

0z 02

Ao -

i i 1 15 7l a5 il 0& i 5 = 35

a

1 2 ICMSIS DSP 1) s 4 % SO 4

® arm_fir_init_f32()

I R ES Y ) B A2 ABODE R 4 BRI 26 A W€, B0 fEarm_fir_init_f32.c3CfF B

® arm_fir_f32()

S R B PR AR FR ) E Sy, B fEarm_fir_{32.c3C

® FIR lowpass filter()

SRR BT BRI FEA RS IR FIRMGE DB B s 2 R ek B, b 2eom ) i, B S 7Efir_filter.c
AR

® fir_coefficient.c

BECSTA A 5 FIRJER &% B HOUTT A A 1 AR B (R B0, AR 2 X 8 AR MO B R8s 2 4 e 1X

TESEEHH, MCUWIKIFFPU K DSPTE 424 FSRIMAE 5 A B DL K37 a5, LR B MER 18 5 )%
NN R

Project_L0: 5 REvuH

TELCPT BYEBIAR 7, e i R A LANTH
® R BRVEIIAE IS R UG BF A T HAT (execute-only) AR

BATH k7 2.0.0
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W BRI AR 7 ARD JnHEFBCE 21 32 INAFEIX 15 [X 2(sector 2)
W IR R ) F B T B 3 A X (1) 5 [X 4 (sector 4)
V51 FH 3 (10037 2508 B 28 R B S IR S HE 21 2 TN AE X 1) J [X 6 (sector 6)
1E ¥R 1 HATFIR lowpass_filter() LAIGIE H: IE 1
BRI, K X 2 J 6 X 3(sector 2/3) % B TR & A FEX, 3K 5 [X 4 K B X 5(sector 4/5)
WENEAR AR, s nIETE ] 1 2 FE 7 o LA F slib_enable () B EOR 5E R, - BA# H
Artery ICP Programmer>k 5¢ il (G U FH ICP T E 5¢ il % &)
® 7 L B P AR U P ARG Y R HUT 75 FH B PR Sk SO R 5 e SO
3.41 724 H#4T (Execute-only) 5

i T B (toolchain) #45 F CLKIEIEI,  wT LAR 1k 4 BEFE A7 A2 ST 7t (literal pools) 14y 32 3%
(branch table)ix $67E 5 AT I 2 & AR IR 145 2 4% 20, #l"LDR Rn, [PC, #offset]"iX 4k
Lo RT3 CRIGF ] S T 2.400 UL .

LIKeil® pvision yfi], Keil® pvisionfs Execute-only Codefj B Wil g, ¥ 7 = T

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

wE T

® EFRCIAFHEHEANMIICSCA, Y] SR BRI AR R CIC AR A fir_filterfE 4
P AR A PSR JE e RN ST A, 1 n A {5 72 1) Option for File ‘arm_fir_f32.c’, @1k

Al 10. Keil # X\ Option FH

= fir_filter
%_)l arm_fir f32.c -
@ arm_fir_init_f32.c ﬁﬁ\ Options for File "arm_fir_f32.c... Alt+F7
_’| fir coefficient.c Remove File "arm_fir_f32.c
ﬁj flr_ﬁlter.c ﬁ Manage Project [tems...

® ik C/C++ % 1 H[fIExecute-only Codeitlil, #4/J5--execute_onlyfiy 2wt 2 #0243 i fE %
Hl 7R E, W

2022.4.13 % 1811 &2 2.0.0
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B 11. 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: I(defaulb LI [¥ Enum Container always int INl \Wamings jv

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

® AKHIFEHH =AML T SLIB_INSTRUCTIONIX, 43 4#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 3%&H
wE A
®  EFHfir_filterBEZH G RIS, 4% RUbR A Bi% ¥ Option
& 12. 1AR #: Option FH

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 settingsP }2No data read in code memory

% 19W

hRAs 2.0.0
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& 13. 1AR R E C/C++%& OEM
Options for node "arm_fir_f3 2_ u

[ Exclude from build

Categaomn: | Owverride inherited zettings |
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 | Optimizations | 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

® AKHIFEHH =AML T SLIB_INSTRUCTIONIX, 43 %)/2arm_fir_f32.c. arm_fir_init_f32.cfll
fir_filter.c, 1X=ANSCHRHSTR ZEEC B =4 9 RPATAS .

3.42 ZHwHFREFEXEHLHE

WIHTT = R0, RO NAEI S — R X (sector 0) 2 FHSRAZ R Tl &2, Af AASTE 35 356 A
sector 2H iR e N LA EX, Hfsector 2-3: 25 2 %4 EE X, Tfisector 4-5MI45 15 B AE s 24
[X, sector 6-9/2 i B M AN s B R R B CRER IX 8. T B 5 A I St S RAMIER) A FH 43+ X o
RAMIFI 73 X FZR R T kG SLIBLR Y X AR 5 Zsim Y - B ACRS FH 2 AH TR RAMIT 7= A8 (1) 1 5% 1]

H

ﬂ,ﬁ;o

2022.4.13 % 201 &2 2.0.0
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& 14. BHIRFHERNFRE R RAM 4 [X

0x20000000 0x08000000
Vector table
User RAM User code
Ox08000FFF
0x20006FFF 0x08001000
0x20007000 SLIB_INSTRUCTION
SLIB used RAM -
Ox08001FFF
0x08002000
SLIB_DATA
Ox08002FFF
0x08003000 X
Software floating
point library used by
OX08004FFF slib_code
0x08005000
User code
OX0803FFFF

Keil® pvisionffjscatter file

IRIR:

® I Project - Optios for Target->Linker % 1, H(7§Use memory layout from Target Dialogif
T, ARG R Editisa kT JE slib-w-xo.sct3C A& e, W FE

15. Keil # & Linker % %3

=
K Options for Target 'at_start_f403a’ &J
Device ] Target ] Dutput] Listingl Tzer ] C/CH ] A=m Linker ]Debug ] Utilities ]
I ™ Use Memory Layout from Target Dialog ¥/0 Base
[~ Make RW Sections Position Independent R/O Base: |0x08000000
™ Make RO Sections Position Independent RAW Base |exz0000000
I” Dont Search Standard Libraries
i \
¥ Report might fail' Conditions as Emors faatle N |
| Scat [
CEer | slb-wo sct . Edi...
£ \slib-wo s J
Misc —symdefs=fir_fitter_symbol b
controls
Linker |cpu Cortex-M4fp *o -
contral  |ibrary_type=microlib —strict —scatter " \slib-wxo sct"
string sl
[1):4 Cancel Defaults Help

2022.4.13 2R &2 2.0.0
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® [ JFscatter filex J5, H75E M EIHE 4 %4 FE X (SLIB_INSTRUCTION) RS H A5 S (object
file) i34 NLR_SLIB_INSTRUCTION & FIN#IX, FHRrn Bt vexecute-only (+XO), Ml
X LA B Nsector 2, K/ 5 HI A sector, [FIHELESLIB_ Data ki X388 242 K
LR_SLIB_DATAR L M=k X, &Gl R 75 HAh IEIP-Code 1 i 2w HERISLIBIX Y, 74
LR_SLIB_C_LIBJH & H I AT fis HEMCE . RW_IRAM2:2¥40x20007000%
Ox20007FFF [ IX i, f8E 4 BEMREER, H &0 7 @k 52 F - i 50 H i 21 [FFE 1)

RAMIX B, 1718 AR P AT I R A8, W R

GIVN

& 16. Keil scatter /&%

LR_IROM1 0x08000000 0x001000 {
ER_IROM1 0x08000000 0x001000 {
#. 0 (RESET, +First)
% (InRoot5$Sections)
}.ANY (+R0)

RW_IRAM1 0x20000000 0x00007000
CANY (+RW +ZI)

RW_IRAM2 0x20007000 0x00001000
}fir_filter.o (+RW +ZI1)

}

LR_SLIB_INST 0x08001000 0x00001000 {
ER_SLIB_INST 0x08001000 0x00001000
arm_fir_init_f32.o0 (+X0)
arm_fir f32.0 (+X0)
| fir filter.o (+X0)
}

LR_SLIB_DATA 0x08002000 0x00001000
ER_SLIB_DATA 0x08002000 0x00001000
fir coefficient.o (+R0)

}
LR_SLIB_C_LIB 0x08003000 0x0000Z000

}

LR_IROMZ 0x08005000 0x0003B000
ER_IROM2 0x08005000 0x0003B000
}.A.\Y (+R0)

: load region siz
; load address

egion
cution address

oA

- user REW data

: RAM

used for slib code

: 5lib inst area
. load address = execution addres

: sLib data area

— —c— 68603000 000002000 {
]*armlib* (+RO)
T

: sLib function used ¢ lib area

: user code area
: load address = execution address

TANERFRER I, B *armlib* SBEAHSAE A B 007 RS S R ORI CRRAE 2 4 5E i FF 2

2022.4.13

LR_SLIB_C_LIBIXAN XI5, 7SI A it Ji PR iy ] 2759 ikt

® |P-Code HZEIMRAM, [T k& tiscatter file s Xz 7, AT LA HKeil )

__attribute__ ((at(address)))#tiih 7ot 22 Hoi & 1 [ 5E 1 H#111:0x20007000, 41~ &
& 17. KEIL 18fZ SLIB {1 i1 RAM bkt

if  defined ( _ ICCARM _
static float32_t firStateF32[BLOCK SIZE + NUM_TAPS - 1]
if defined ( __CC_ARM )

@ 0x20007000 ;

static float32_t firStateF32[BLOCK_SIZE + NUM_TAPS - 1]

Hendif

| _attribute_ ((at(0x20007000))) ;

& 2271
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® KUl w4 FEIX IR UA 1T B Asector 4 (0x08002000), EH4FIRKE i sk 4% ok B FH 2 1) 1 Hedw e
Bk, BT _EARRE K scatter file 7 Xz 4, ] DU HKeil#)__attribute_ ((at(address)))
IR TG BOBCE B e Bk, a0

& 18. KEIL ARG SLIB 1 FH (% Bk i& 8

1#if  defined ( _ ICCARM__ )

lconst float32 t firCoeffs32[NUM TAPS] @ 0x08002000 ={

Zelif defined ( __CC_ARM )

lconst float32 t firCoeffs32[NUM_TAPS] | attribute  ((at(0x08002000))p = {

-Hendif
-0.0018225230£f, -0.0015879294f, +0.0000000000f, +0.0036977508f, +0.0080754303f,
-0. 0341458607f, -0.0333591565f, +0.0000000000f, +0.0676308395f, +0. 15220618351,
+0. 1522061835f, +0.0676308395f, +0.0000000000f, -0.0333591565f, -0.0341458607f,
+0. 0080754303f, +0.0036977508f, +0.0000000000f, -0.0015879294f, -0.0018225230f

IARFICF file

WIRIR:

® JfJH\project_IOMAR_V8.2\H 5% T Iicf 3, dInFrSLIBINZLX, i Frx, HHSLIB_RAM
X BRI RAM R BE 25 5035 1 bR 8486

B 19. icf 3¢/ SLIB ke X

/* SLIB inst area */

define symbol  ICFEDIT region SLIB INST start = 0x08001000;
define symbol  ICFEDIT region SLIE INST end = 0x0B8001FFF;
/* SLIB data area */

define symbol _ ICFEDIT region SLIB DATA start = 0x08002000;
define symbol _ ICFEDIT region SLIE DATA end = 0x0800ZFFF;

/* SLIB used C LIB area */

define symbol  ICFEDIT region SLIB USED C LIB start = 0x08003000;
define symbol _ ICFEDIT_ region SLIB USED C_LIB_end = 0x0B004FFF;
define symbol  ICFEDIT region RAM start = 0x20000000;

define symbol  ICFEDIT region RAM end = 0x20007FFF;

/* SLIB RAM region */

define symbol  ICFEDIT region SLIB RAM start = 0x20007000;

define symbol _ ICFEDIT region SLIB RAM end = 0x20007FFF;

® T{rictrfbr, WELGSLIB S M X AR R, B s i RE R H A 3EIP-Code 1) o £ g HE 21
SLIBIX N, [FIf K IP-Code i FH fIRAMIX 2 {4 B 2 sk

E 20. icf U HLEE AR

define region ROM region = mem: [from _ ICFEDIT region ROM start__  to _ ICFEDIT region ROM end_ ]
-mem: [from _ ICFEDIT region_ SLIB_INST start__ to _ ICFEDIT region SLIB_INST end_ ]
-mem: [from _ ICFEDIT region SLIB_DATA start__ to _ ICFEDIT region SLIB_DATA end_ ]
-mem: [from __ ICFEDIT region SLIB_USED C_LIB start__ to _ ICFEDIT_region SLIB_USED C_LIB end ] i
define region SLIB_INST region = mem: [from _ ICFEDIT region SLIB_INST start_ to _ ICFEDIT region SLIB_INST end_ I:
define region SLIB DATA region = mem: [from _ ICFEDIT region SLIB_DATA start_ to _ ICFEDIT region SLIB_DATA end_ I:
define region SLIB USED_C _LIB region = mem:[from _ ICFEDIT_region_SLIB_USED C_LIB start__  to _ ICFEDIT region SLIB_USED_C_LIB_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_ ];
define region SLIB_RAM region = mem: [from _ ICFEDIT_region SLIB_RAM start__  to _ ICFEDIT region SLIB_RAM end ];

® |P-Code HIZIFIRAM, WJLUEFIIAR @R o AR HUM & 2 [ 52 st hik, B B kit 30 AF,

2022.4.13 & 231 &2 2.0.0
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K
& 21. icf 30 IP-Code ¥ FH i RAM B

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

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

Bt 224 e X (RS HA A B N sector 4 (0x08002000), EH4 FIRIGN ik ipk 2% 5k B4l FH 31 1) 5 B g e
FlgbHeht, BT ERMICFCE 72 4h, AT LU FHIAR I @33 7o BUsUE 21 [ 52 it
o, W E

& 22. IAR & SLIB 1 3 it % B bk 55

J#if  defined ( _ ICCARM__ )}

Jdeenst fleat32 t firCoeffs3Z[NUM_TAPS] @ ={

#elif defined { _ CC_ARM )

Jdeenst fleat32 £t firCoeffs3Z[NUM_TAPS]  attribute ({at( 1)) = {

#endif
- [ p Tt p Tt p Tt 13
- [ . T . T . T r
+ + + . - . - .
+ + + - -

’ ’ ’ ’

};

® C_LIBJH & X AEEIA 17 B Jsector 6 (0x08003000), K FIRAIKE i i % B H 13 1 21 i 4 3

RIS HEEMTMx_tl.afl F 3 sk B I CPETMx_tlagmiER b bdil, ICFCf 07 R N &
& 23. icf 3¢/ SLIB C_LIB X &

place in SLIB INST region { ro object arm fir f£32.o,
ro object arm fir init f32.o,
ro object fir filter.o}:

place in SLIB DATA region { ro object fir coefficient.o };

place in SLIB_USED C LIB region {| ro ocbject mTMx tl.a,
ro object rtTMx tl.a|};

3.43 RBRAZEEXMHGY

2022.4.13

Fa H 22 XK R IRe, A LR iRy 5

(1) fEHICPZIF T E Artery ICP Programmer(Bi A AR)

B FFIICP Programmer, 28 DL T 5%:

® ERAT-Link{j H A3 FIAT-START-WB415R T Fjf I H

® JF/HICP Programmer, iE#HAT-LinkiZ$z, SRJ5 i NProject_LOYE 12w B f5 7= H FIHEXELBIN

A, W E

B 24W k7 2.0.0
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A 24. FiZE ICP Programmer

] i Artery ICP Programmer_V2.5.03_beta

File  J-Link settings ~ AT-Link settings  Target BLE Module Language Help

Part Number: AT32WB415CCU7-7  FlashSize: 256KB ’l ?r ?
AT-Link-EZ BLE

FW: V1.5.17

X _Link SN:  A04060200040 = 77
AT-Link SN 17800A975102 ﬂ' 4‘_},
Bluetooth module connected

Memory read settings

Address Ox 08000000 Read size Ox 000003BC Data bits ’S bits v] I Read ]
File info
MNo.  File name File size  Address range(0x) Add
1 project_[0.hex 8448 08000000-080003BB,08001000-08001108B,0¢
] I | b
Flash CRC l l File CRC verify l l DownlLoad

Elash info | File:project_l0.hex

Address range:[0x08000000 0x080003BB] Address range:[0x08001000 0x0800110B] Address range:[0x08002000
0x080020731 Address ranae:[0x08003000 0x0800301F1 Address ranae:[0x08005000 0x08005EA31 checksum:

Address o 1 2 3 4 5 & 7 8 9 A B C 8] E F .
48 |18 |00 |20 |01 |50 |00 |08 |4D |50 |00 (0B |45 |50 |00 (0B H:l—I
008000010 49 |50 |00 |08 |25 |50 |00 |08 |C1 |50 (OO (OB (OO (OO (OO (OO |IP.

® P NEIREE, WP T EUEDI I, U2 BN SLIBRPIRE KAHK IS, g sector 24
JHERIX . sector 4J98HETF 46 5 [X LA Jzsector SNEE R IX, € Ji H % 150x55665566 (F] [
SE ) HHA) R FSLIB, ARG UG T4, BIa] 58 lFE bk 3 e HSLIB, Wi A

S I O .
2022.4.13 % 25|
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B 25. HE FRETASH

- — = S 1
{7 DownlLoad Form E‘;léj
e il —
sLib status
sLib status: Disable
Enable password Ox 35665566 Main Flash
Disable password Dx Start sector [SectorE——DxOB{}Ol{}{}O v]
DATA start sector |Sectord~-0x08002000 |
End sector ‘SectorS——Ox{]S{}OES{}O v‘
n .
Extra options
. [Erase the sectors of file size 'l [7] Disable sLib before download
Verify Enable sLib !
[7] Disable FAP before download
[T] Jump to the user program [] Enable FAP after download
[7] Write software serial number(SN) ’Basic access protection - [l
08010000 [7] Button free mode
00000001
00000001 |

[7] Write user system data

D:\project\CMSIS_DAP_ATLINK\HEX&BIN\OptionBytes_437 bin

Start Download

JFICP Programmer (41581, 152 [#ICP Programmerf ' F it .

(2) FEREHEFmain.cZH K slib_enable()ER%t

FEAREPE B R HON R IE A EPAT IS — R 3, BinT DUB 22 FE X R DhRE . BT %, R
EfEmain.cHH#fE #define USE_SLIB_FUNCTION Bfir],

3.4.4 Project L0 #HATIHRE

FEHEEF, FIRMGIE JED: 28 2 E R HE A LKHZ & 15KHZ IE 5% 3 4 N\ & 5
testinput_f32_1kHz_15kHz fiit5, 155 % FI1KHZ IE5Z 885 A7l BltestOutput,  JR )5 23 R il
Je FIMATLABE i H 54 HAFAE refOutput 7 A IR 8 bEoer s an 545 Z2 4/ T PO B (PR EESNR R
THOLEIIIR), T BB ILEDIT 2 —ENER, K2 ELEDIT —EINKR, TFEZ
Project_LOF#ENLRE

2022.4.13 % 261 &2 2.0.0
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2022.4.13

& 26. Project_L0 H /TR

)
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

TPATITEGIRER, IR T AP IR

(1)
()
®3)
(4)
(5)

(6)

1 FIKeil® pvision T j& \utilities\AT32WB415_slib_demo\project_I0\mdk_v5\H 3% T [fJProject_LO
TH, FERHmE.

EFBARIBZ AT, S EAT-START-WB415H 7 E (it F & 75 B 445 SLIBEL 5 {R-3
(FAP/EPP), WA, #tiE/eHICPZIS TR XS #EbR, A5 N0,
THEHBINEHFGEIATE, 2B BIRT ERLED3AT FEEE sk N k.

i FARF EUSERAE, Mo UTIRIE IS 3 s 5 .

LextigHas R, HAERIEW, SEOLEDAST RNk, [z, MR EALED2AT Fr4E N

HFo

FEEEAT S RIERRIIALE T, dnEmain.cHH JUSE_SLIB_ FUNCTIONF # € X Hits Ao 8 F it

B 2ATH k7 2.0.0
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SLIBIJi&, mie#irslib_enable() i %2 % BESLIB, & ERM, AGLED2IT & —HREE. &
WERNI, ZRELEDALT & fm 23R B8 e AT R 4t E (system reset) kG ZISLIB. SR A 2T

A HR(3)

3.4.5 FEASKIUF RS R SO

L (header file) FRAF 5 5 X A% (symbol definition file) & 2 % 1 5 ¥ 4l Project_L17E{HFIFIR
B ED: B B E. E3Esd, mt&main.ch & fir_filter.n SCHE.
FF5 8 XA 7= H D7 32 R F 1) T EL % (toolchain) AH 5

5 F Keil® pvision FEAERS5E U0

JEWR:

® it Ottions for Target = Linker ¥ € i
® 7£ Misc controls iX—#%, ¥il--symdefs=fir_filter_symbol.txt #r4>, W~

& 27. ¥ E Keil Misc controls %1

f K Options for Target "project_|0" &r
Device ] Target ] Output ] Listing] User ] C/Ctt ] h=m Linker ]Debug ] Ttilities ]
™ Use Memory Layout from Target Dialog %/0 Base: ,7
[ Make RW Sections Fosition Independent R/O Base: ’W
™ Make RO Sections Position Independent RAW Base W

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

disable Wamings: |

Sca%?; [Nsibaxo.sct D Edt...

M_ikc
cont

—symdefs=fir_filtter_symbol bd

Linker
control
sting

—cpu Cortex-M4fp “o "
library_type=microlib —strict -scatter " \slib-wxo sct”

o  HW4miIFEATIH)E, fEproject_l0O\mdk_v5\Objects H3g Fitssi=4—AN% N
fir_filter_symbol.txtf{1455 5 5 XA

® XANFFGE SO E TEEATH AT S E L, bR, R OREE % AP 2 IS
TEPEDL R S, RS Bfir_filter_symbol txt 2 R W~

B 28. &G fir_filter_symbol.txt H&

0x08001001 T FIR lowpass filter

fEFHIARF=AERF 5 R LM

JEIT:

® % Project->Option->Build Actions

2022.4.13

# 28| k7 2.0.0
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& 29. ¥ 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

® 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"

® kit fir_filter_symbol.o &% HIWFF 5 € L, steering_file.txt Ji#Eproject_IO\iar_v8.2H
ST, R RIEREE LR R A RS, T AR 22 A XU FH 0 N 54T F3h g, I
T, FHrshow" & FH SRi% £ o 20 iy 4

& 30. 4i%8H) steering_file.txt HZ

show FIR lowpass filter

3.5 Project L1: &M yap

Project_L17G4 <> 8 F 2I#EProject_LOH Ly, IO ZIFKBIATI2WBAL5:E F 1 3 NAFH H Ak
SLIBAH HFIRMCIEJEN 2L R, 3 Project LOFRALMISL SR 55 & SUSCHE BA K 32 A X e
1, 235 FH P sl A3 B Project L1453

® v —ARHIH

® 5| fHProject LOSRL IS S 555 8 AR T H B

® i HFIRKIE JE 7% iR 2

o JFRIFHIH P B N HESF

EEH:

Project_L15Z5if# i IR Project LOF A& i —#F i) T &5 K AH R IR A 9w B AR 17, AR AT RE 2 R
AR SRS I 0] L, T T2 fE H Project_LOFE LIRS . FlanAyafl+ Project_LOMEH ) /2Keil®
uvision V5.18.0.0 , JiProject L1t 354 F [RIRE A IX M RRAS .
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3.51 B HAFRIMNAIE

K AProject LOJE F 2 E X © 4 T —2eR5 e = N7 X, Project LIS A2
Project LO$R At 1) 3= [AAF X Hemedg ke g HECE i . B4 36 6 6 3 I A X B i, Herbsector
2% sector QN A EX R C_LIBIE & X fr b5, ity 75 4 Flinker control file5iX /™ [X 5k g 25 it
K, E G AR LE S PRI A g HE B AN, 7R

Keil® wuvision Hjscatter file

Af M project_I1\mdk_v5\ H 3t fJend_user code.sct3Cff, # 1 NAEA VIR XHe, doli)2s
SR X 3 & SLIBIRIIX . BEAh, RAMIF X I8 A0 B B slibff A 1 X 3. 40 R

& 31. B%)EH) scatter 3XfF

LR _IROM1 0x08000000 0x00001000 { : load region size region
ER_IROM1 0x08000000 0x00001000 { : load address = execution address
% o (RESET, +First)
# (InRoot$5Sections)

.ANY (+R0O)

}
RW_IRAM1 0x20000000 0x00007000 { ; RW data
JANY (+RW +Z1)

- 0x20007000 ~ 0x20007FFF  RAM reserved for SLIB code

; 0x08001000 : 0x08002ZFFF is SLIB area
; 0x08003000 = 0x08004FFF is used ¢ lib

LR_IROMZ 0x08005000 0x0003B000 { ; load region =zize region
ER_IROMZ 0x08005000 0x0003B000 { : load address = execution addrecs
.ANY (+RO)
}
IAR HJICF file

Al Z [ project_|1\iar_V8.2\ H3x Tenduser.icE3CAFHan T B HIER 7>
Bl 32. BHUEH 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 1;

define region REM regicon = mem: [from _ ICFEDIT region RAEM start to _ ICFEDIT region RAEM end ]
— mem: [from _ICFEDIT_region_SLIB_RAM_start_ to _ICFEDIT_region_SLIB_RAM_end_];

3.5.2 TEWHFMARS & L
Project LOATF=A: 455 5 U HHir_filter_symbol.txt AT A 2 Project L1 H B, 7 REHE IERAIK)
g1 T AE 45 B SLIBRI X (ALY .
EKeil® uvisionHFIARS E X H
TRER# Infir_filter_ symbol txtiX AT 5 5@ X0, an T K-

2022.4.13 & 301 &2 2.0.0
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E 33. 7£ Keil il A\ symbol definition file

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

Kese A fir_filterfe 45, W AUR & SRR U Object SCAF, 1A 2 JFUR O STAR (text) SCAF,

(LR RN
B 34. A5 SCOUFRIRELY 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
= \
FEIARPIIARF 5 R SO

Hfir_filter_symbol.o iX-Object> im0 2ifir_filterfFHEI A, T &
& 35. 7£ IAR HIAFF 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 R XK
Lfilter.h3k S main.c 5 B/ S & X OCHW IEMEIDANTRH 2 )5, 597 X 1R I8 7 2% 28 ot a] LA

2022.4.13 #3MRI &2 2.0.0
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3.54

3.5.5

2022.4.13

WA . 7T

FIR_lowpass_filter(inputF32, outputF32, TEST_LENGTH_SAMPLES);
Horr:

® inputF32: R SHAG TEIERIIRE

® outputF32 : f& A fEm 5 5 HE R i

® TEST LENGTH SAMPLES : By kbBH 115 SREASL

Project_L1 $/THFE

Project_ LIFHATRAELI T B, Wi F:

®  FFUAHAT JFLED3)] S FFEE A AR

® i FAT-STARTHR ¥ LJUSER %%, FIR_lowpass_filter()JF iz &

® WUEHLIRIEH, ZRELEDATREEING, WA 45 R a8 RN 4 ELLED2XT #¢ 4L N #

& 36. Project_L1 Vif2E

()
i

LED3 toggle
continuously

User button
Pressed ?

yes

4

Execute
FIR filter
test

<

Check
FIR test
result

Green LED4 toggle

N <@—Success
in infinite loop

PR TR SLIB ££3

20 PRI R SRR, S HETFR TRHIFRAN, DU ELIKel® uvisionJyfil,

R, SLIBUHT Ry b OR4 Xy AR B A3 1) 77 s B
® JFJ3Project L1 H I 534 i%
® iiili"Start/Stop Debug Session”#k A i i =,

®32)

YLATE

hRAs 2.0.0
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2022.4.13

® {r’Disassembly” & [ miidifibn i, f4)/51E+"Show Disassembly at Address”, 41T ]

A 37. #t )\ Show Disassembly at Address

|- | | i nirstaters: v Sk ¥ [M)] W VL wR [T N
‘ﬂ@ﬁs &~ . jvg.@.|x.
H Disassembly » B
«|[Toxos003ESZ 470 BX ir ~
T 94:  AT32_Board_Init(]:
EEH
95: /* Configure Flash to generate ||V | Mied Mode error occur
{®50x08003E54 2804 cnp 0D ed
0x08003ES6 D106 BNE 0x080 EEILERE
97:  Ensble Flash INTi); Address Range »
EEH
ag: Show Disassembly ot Address...
100: /7 Wait for KEY button to be p Set Program Counter
0x08003ESE 4504 LDR ELIP L i te Cursor R
0x08003ESL 6305 LDR £, [t un te turseriine g
13; ::hue (AT32_BUTTCN State(BUTTCN |\ oreakpoint
0%08003ESC FOS510104 ORRS r1,r1 O Enable/Disable Breakpoint Ctri+F9
0x08003E60 4R08 LDR £z, [p )
J| oxosooapsz eo11 STR r1, [r TR "
104: Delay_ws (300) ; Enable/Disable Tracepoint
105 3
106: Inling Assembly...
107: /* Turn Off LED3 */ Load Hex or Object file...
0x08003E64 EDOS B 0x080
0x08003E66 4907 LDR 1, [p Instruction Trace » “
€ N ] Execution Profiling v >
_] main.c T Insert/Remove Bookmark ctri=F2 <
o Bl callstack 33 copy Ctrl=C L = |
CLik Vi.x.x0\ Uiliviest\AT3ZF4094 5 © | pame Tocation/V.. Type

1 \SLIB_INSTRUCTION;Z 45 J# [X sector 273 1:0x08001000

& 38. % & Show Code at Address

Show Code at Address >

Address;
|nxnsnm oog

| GoTo |

] DA% 410080010003 HIH4h, & RIS # 2 0XFFFFFFFF
39. K\BEE

BB S E- - 3-8 2 @ e
| Disassembly g |
Te: 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 H 72 Memory & 1% AOx08001000 /¢ Hidik, H4x%E 3|4 &k 2 OXFF

¥ 33BW 4 2.0.0
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& 40. Memory & O &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

® 7EMemory# [, HiASLIB_DATAESE X sector 4[] H11E0x08002000, A Jyix A X B i ¥4k
D-Code##i& i 2k 520, it LAR] LU B R SR i Bl

& 41. Memory & N #F SLIB_DATA #2445 R 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 XL H0x08002000 ) ##5 il i fE 2, FLASH_STSH 475 [NEPPERRA
B, SRS RAER

& 42. SLIB Sllif

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

o WIRA RS IR BRI, QREHATRE At 2 B Ry B

2022.4.13 ¥ 347 &2 2.0.0
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E 43. SR

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 # 351 &2 2.0.0
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77 R mA& s A P AR RS & T HBRERE

J7 SR A it P ARIS BETH SE UG, TRE N EREIE - AMCU, Xt & B % B AR 22 4 )
Bl PUR A ANE R 8RB AL P 2%, 11982 LA L Project_LOFIProject_L1 4.
AR R BIAT-LINK I B 28 R #85,  PEHRGE n] LAS 2 1CP A SCRY S AT-Link i B SCRY

41  FRELyH P RS S R

7R ek SLIBRIDRIMCU, 4R J5 2 F 7 R N HARRS BIMCU, 2PIRU R :

(1) FHEEA: 7 R0 15 TFE H SLIBHES 2 AL I8 i ICPAH AR AZ I BINEL ZEHEXEY : Sk
A TR T BIMCUULR AR ESLIB X FAPSES B), A E @I A7 B DD RE U M. SLIB
HR A AR ATy 3 B 45 [ 52 34543 (0x08001000~0x08004FFF),  SCA-17 il 2 5d 51 47 ks HAR
£ NBINELEHEX, 2 BINEYfir 44 Aslib.bin, 0 &

& 44. {7 SLIB {55

Save flash data as... FW: VL5.17

[V Artery ICP Programmer_V2.5.03_beta [ = é]
File | J-Link settings  AT-Link settings Target ELE Module Language Help
Save file as ...

T32WB415CCU7-7  FlashSize: 256KB ’I ?r ?

— =
Make encryption file 106020004017800A975102 ﬁ 4 =2
Exit
e connected
Memory read settings
Addreds Ox 08001000 Read size 0Ox 4000 Data bits [S bits VI [ Read
!| File info
MNo.  File name File size  Address range(0x) Add
1 project_|0.hex 2448 08000000-080003EE,08001000-08001108B,0¢

2022.4.13

(oote |

r

Flash CRC ]

File CRC verify ] [ DownlLoad

Flash info | File:project_10.hex

Address range:[0x08001000 0x08004FFF] checksum: 0x0032D7TAF

Address o 1 2 5 4 5 & T & 9 A

2D E9 |FF |47 |06 |46 |OF |46 (90 |46 (20 |25 |4F

02001010

47

B C D E F e -

EA |58 |19 |-% B

F2 |00 |03 |CZ2 |F2 |00 (03 |42 |F2 |00 |02 |CO |F& |00 |02 |G?

FiEB: 7 g i e ) AR EEE AR bindg S S, B A SLIB X 3 B 1 — B, il
FEKEIL TR F, userikdiirh 75 infromelf.exe --bin --output .\Listings\@L.bin 'L, & s 5 [F 44 (1 bin
R, BT B SLIBE U N5 4844 .binté 0, A i YER_SLIB.bin. ER_SLIB_DATA .bin#il
ER_SLIB_C_LIB.bin, X} 5 /&0x080010003s 1k B ) SLIB-INSTRUCTION 4. 0x08002000i
HEB I SLIB-DATASCAFFIER AT s EEAC SO, an R &

¥ 361 4 2.0.0
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& 45. A SLIB fAAS#% bin XX

St e e gt s oo

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

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

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~
ljj Mot Specified [T

|| ER_IROM1

| ER_IROM2

||

|

ER_SLIB_C_LIB
ER_SLIE_DATA
ER_SLIB_INST

|

(2) #ER_SLIB_INSTRUCTION.bin. ER_SLIB_DATA.binflER_SLIB_C_LIB.bini#itICPT E

g RIMCU, WFE

& 46. ICP fE£k ke MCU

i Artery ICP Programmer_V2.5.03_beta

= =

= i Download Form

AT-Link-EZ BLE FW: V1.5.17

f -Lii :  A04060200040;
AT-Link SN: 17800A975102

Eluetooth module connected

Memory read settings
Address Ox 08000000 Read size Ox 000003AC

File info

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

Part Number: AT32WB415CCU7-7 FlashSize: 256KB __:)I ?l_ ?

Data bits

sLib status

slib status: Disable

Enfable password 0x 55665566

Disable password Ox

=
¥ %5 7

Extra options

Erase options.

Start sector Sector2--0x08001000 -

DATA start seftor |Sector4--0x08002000 -

End sector Sector5--0x08002800 -

|Erase the sectars of file size

Verify
No.  File name File size  Address range(0x) Add
1 ERSLIBINST.bin 268 08001000-08001108 Delete
2 ERSLIB DATAbin 116 08002000-08002073 [ Disable sLib before download
3 ERSLIB.CLIBbin 3350 08003000-08003D1F e
Il
. ‘ || Disable FAP befare download
Flash CRC l [ Fils CRC verify l [ DownLoad l

Flash info | File:ER_SLIB_C_LIB.bin

[C] Enable FAP after download

9
E0
3B
FB
46
B4

Access protection -

(0 G N N [ I A"‘—I [] Write user system data
[ 3] 1F 08 CO @
00 |F8 (01 |3B |52 |1E |Oo* '

01 (28 (49 |1E |FB |D2 ]

80 |EA |01 02 D4 |OF H

Erase main space

[C] Write software serial number(SN)

08010000
00000001 |
00000001

[ Jump to the user program

[] Button free mode

Address range:[0x08003000 0x08003D1F]  checksum: 0x00058F76
Address oI ETET AT EE e
40 [EA |01 (03 (9B (07 03 |DO |09
0x08003010 o4 [2a [FA D2 (03 E0 11 |FB |01
0x08003020 Fa D2 70 47 D2 Bz |01 |ED |00
0x08003030 70 |47 |00 |22 [F6 E7 10 |BS |13
0x08003040 FFF7 FO |FF |20 |46 |10 |BD |FO
e — = =

10:03:28 : AT-Link connection is successful

Start Download

Close

®3)
BIAIH LR~

2022.4.13

®3ITW

BB ICP T AR B S 4 H T AR RIAT-Link, RAE&AT-LInkE 2555 2IMCU, {#4%
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(4)

-

||| [C] Write user system data

& 47. AT-Link B £33 %] MCU
. [ et

_A S —

17 AT-Link Setting

AT-Link settings | AT-Link offline config settings |AT-Link offline download statu5|
3 o]

Offline project [

Project name Device |AT32WB415 ~||AT32WB415CCUT-7 -
Mo.  File name File size  Address range(0x) Storage loc: * || Add
1 ER_SLIBINST.bin 268 08001000-08001108 |E | Deleta
2 ER_SLIB_DATA.bin 116 08002000-08002073
2 CD CITD 1710 hin 22AN NENN2NNN_ NONN2NA1LC k¥
4| 1 | }
M| Erase option |Erase the sectors of file size VI el e o mresneriens

Erase main space

[] Download times Verify

[] Encryption transmit -

Download interface

[] Reset and run

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

b [Mcess protection v] Key:(0x) (OxA35F6D24)
| | Software serial number(SN) | SPIM settlngH sLib settings |

Enable sLib R

sLib enable password Ox 22003200 Start sector Iwﬂrz__mlm ,l

[7] Disable slib before download DATA start sector IS&dﬂrd——GxﬂBﬂﬂZﬂﬂﬂ v]

sLib disable password Ox End sector ISecmrS——Oxoaszm v]

l Load parameters l l Save parameters l

H

Open project l ’ Save project file

l Save project to AT-Link H Close l

P IR2E# D IRS, S R SLIBI /- IMCU, B SLIBIRZES 2 Bon v e E H,

28 3 FH P 38 1L AR 2R R B 1 sk B ARG RIMCU SE BN L 7S, AEZR B I

% 38|
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& 48. ZumH P e g% MCU

- [o ) (G

File  J-Link settings ~ AT-Link settings  Target BLE Module Language Help sLib status

Part Number: AT32WB415CCU7-7  FlashSize: 256KB ’l ?l’ ?
- Enable password Ox 33665566 Main Flash

AT-Link-EZ BLE  FW: V15.17

AT-Link SN:  AD406020004017800A975102 ﬁ 4?; jj Disable passward Ox Sz Sector2--0x08001000
1 DATA start sector | Secior4—0x08002000  ~

Bluetooth module connected End sector Sector5--0x08002800 -

Memory read settings Extra options.

|
Erase o ptions
Address Ox 08000000 Read size Ox 000003BC Data bits N
[Erase the sectors of file size 8] | rase moinsp
File info Verify
o, Fle name Tlesze — Address rangel0d Add |
1 project ILhex 7172 08000000-0B0003AB,08005000-08006857 [ pelete |
[] Disable sLib before download [ Write software serial number(SN)
Enable sLib 02010000
« n ] v
00000001

: : [ Disable FAP before download
Flash cRe | | Fle cRe verify | | Download | P

[T Enable FAP after download

[C] Jump to the user program

Address range: ] Address range: 7] checksum: 0XD0DAB3B6 Access protection
Address o 1 2 3 (4|5 &6 7 8 8 A B |c D E F A~ . [T Button free made
i | [7] Write user system data

3 (13 00 20 |01 |50 (00 08 (CB 57 00 08 |C3 |57 |00 08 8=

008000010 c7 57 |0 08 (A3 |57 |00 08 41 |58 00 (08 |00 |00 |00 00 =

0x08000020 00 (00 0O (OO |00 (OO (OO (OO (OO (OO OO (OO |CF |57 |00 |08

0x08000030 A7 |57 00 |08 |00 (DO |00 |00 CD |57 |00 |08 D1 |57 |00 |08

008000040 16 |50 |00 |08 1B |50 |00 |08 (1B |50 |00 |08 16 |50 |00 |08 |DP

' — —— e k )

19:01:15 : Memory CheckSum: 0x000C578E

4.2 FREALuwmAPRBE IR

77 ZE R I SLIBACHS A it F 2 (A B2 FHARID 2 5 B — AN B 26T H TAE, JEITAT-Link B e bk — Ik
HEIMCU, SR

(1) 7R G R E ) TARL IR b — BT A AL B, 153 SLIBHS /- [BINEY iy 4 Ayslib.bin.
(2) FEREELICPHIEELTH LA EARIPC, nURIEHRAFREEZMSE, L&~
BRE TUH UG EAT-Link. FEGEBUE T EFAPSE, {RIEES LI H T2 T &
TR BT TFEA G CELZWME, Kd— P12, Tr 58 7] LLygslib.bin #/1E 561 2 19slib.benc
XA IE 526 0 H LT, /Hffé’/-’i’?‘%/% ZEI H T FER BE XS B VL 2 FE 7 HIAT -Link - GE1E

2022.4.13 & 39| &2 2.0.0
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B 49. HfEE&IE TR

.
I AT-Link Setting ‘ > ==
—

AT-link settings | AT-Link offline config settings |AT—Un|r: offline download stzlus|

Offline project l

o

= Add
08001000-08001108 |i|

Project name Device [AT32WB415 |[AT32WB415CCUT-7 -
No.  File name File size Address range(0x) Storage loc
1 ER_SLIB_INST.bin 268
2 ER_SLIB_DATA.bin 116 08002000-08002073
| 3 ED CIID ~ 110 hin 23an0 NeAAINAN NEAASHTE
4| I

M| Erase option |Erase the sectors of file size

[T Encryption transmit

||| [ Write user system data

[7] Enable FAP after download
leoess protection ']

[7] Download times Verify Erase main space

[7] Reset and run Download interface

] Boot memory AP mode

! Key:(0x) (OxA35FED24)
|| [TSoftware serial number(sn) | sPiM gs | sLib setting |
Enable sLib sLib position Main Flash
=06 enable password Ux Start sector Sector2--0x08001000 - ~
" AT-Link project file settings = _|_—
[”] Disable sLib before download DATA start sector 0x08002000
This project is only used at the specified AT-Link.
[ Load parameters ] [ Save parameters ] AT-Link SN : SE4C20700040A55407874907
M
‘ | This project is only used once.
|
- - - . AT-Link AIN : ESFFEA4371214E21
Open praoject J [ Save project file I Save project to AT-Link ] [ Close ]
|
i
| = — —— e —— 1 = —

(3) LM ERIZE LT H TR, MICPITITIUH LA, JERLARANSCAFDhRE, AT LA IR AR &
DENZBLIIH TR, AR5 R ZIPCHE EIRAF MR RIAT-Link, I HAT LTS B5C R AE,

L H S RN J7 240 T B

TEE: BT BERRF XL 26T H L FER I CHI XTI R BB AN T2 I e i 2 5 i T
TEFFRAN & i B -

2022.4.13
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E 50. #hnuE SC4F

T T ————
i e ————

-Link settings | AT-Link offline config settings

| AT-Link offline download stal'u5|

Offline project [

[ oee |

Project name slib_project

- |

Device |AT32WB415 v||AT32WB415CCU?-}'

[] Encryption transmit

[] Reset and run

Mo.  File name File size  Address range(0x) Storage loc: » || Add I
3 ER_SLIB_C_| 18 hin 3360 08003000-0800301F | Loelete
4 project_|1.hex 940 08000000-080003AB

c 111 A nnnr o o1 S

< | m | »

Erase option |Erase the sectors of file size v| Bluetooth module erase options

[ Download times D [¥] Verify |Erase e N

Download interface |SWD -

[] Enable BLE FAP after download

[] Write user system data

[] Enable EAP after download

| MAccess protection - |

[] Boot memory AP mode

Key:(0x)

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

[¥] Enable sLib sLib position |Main Flash v|
sLib enable password 0x Start sector |Sector2--DxDBI}01I}DD v|
[] Disable sLib before download DATA start sector |SEC'IDI'4"DXDBDDE‘DDD v|
sLib disable password 0x I: End sector |Sector5——DxDSl}DQSDD v|
‘ Load parameters ‘ ‘ Save parameters ‘
l Open project ] l Save project file l Save project to AT-Link ] l Close ]

2022.4.13
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