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1. R AR B IR BEIR

1.1. FFRRIREFE IR

MCU: ACMB32F403RET7, LQFP64(10mm*10mm), FLASH: 512KB, SRAM: 192KB.
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2. EBBEF A

2.1. ACM32F403RET7

Cts Fr(Uul), Y5 ACM32F403RET7, T ARMVS-M ZEHy, S HF Cortex-M33 il Cortex-M
AF 88 4E . B HF 180MHz R4 TAEMIR, LR Az H A DSP.,
%ot k535 512KB Flash, 192KB Sram.
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2-2 MCU (2)

2.2. CMSIS-DAP HR T &1 /Bl USB ¥ 5 1

K ACH512 &5 VN R EGER/ B DHTERS B, S A B USB &l T k5 PC MLi%E#:
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2.4. #5R BOOT BhiF

MCU &7 f%5# (RstnPB)ZL {7, HIT 517 ACM32F4/FP4/F3 i, i Nt i & 47,

F 45 (UserPB) TR (5, A HLAS L4

O FEE R b, R, S 2igir A (eFlash) ;o WioFkiE, &h R
421247 HA7 Boot F£/7(ROM H1)

SW2
- —-
LL'HL? ] ; S o2
o o—
SW-PFB

—(2
100nF { 1047 108 50V

Kl 2-6 I 4%

Copyright © 2022 g Z {5 W Lt Ha R A B 2 7] 7/ 23



Alsino€hip
WS ACM32F403 R 4156 R e

e - . ¥
; 5 5 i 1 1 F (104) 1% 30
—0 0—an

—_— ' U1B
- v -
DD I _NRST ? | NRs1

Kl 2-7 A% HE

HOWT USER _LED

2R3
21000 (1000) £1%

L
- -

Je7
Header 3X1
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2.5. HJRE NS H

3 USB fitHE, HiEk LDO ¥ SV(USB_Vbus)iE K 3.3V, JP2 ERIAFH Bkl MEHE . YA
USB fiL RS, AT CAWTHF JP2, MAMEFE N HYRZA HEk McU fitH . MCU 1Y VDD % \ HL V5 /&

1.7V~3.63V.

LinkUSB Con_5V LD VIN LD 33
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L 2 ) GND
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K 2-9 HLJH
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2.6. HREESHH
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3. PR

3.1. RE&IRShZE
Fi P — YO FF R AR 5 PC HLIK USB 55 A, Win7 40 S 3 B4 Link 45 1 (RIRE)

(Win10 RGtH P A E).

4[5 HitigE
- o[y AISINOCHIP CMSIS-DAP

WP, A EURTINE, B AT I -> AIREh 512K ik E(CoM 2K)

@ | EEERETREE - AISINOCHIP CMSIS-DAP

RS, ERBREFE Rt

FELA T rEEEEEE:
chip release\ACM32F0307T5&12-20200624\release\USBDriver i HUES(R)...

BETEE=ED

& MITEHANREIREHERT IZ=FiEiE)
HAIEE BT SR RE RN DR | LSRRt TR 28T

FrEERERT.

[ F—emy | [ EmE

3-1 EERIEF
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EEEEMEEN RS SR T . NESLEaa SRS
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& D et T
S - THTEE I | USBlriver . @2 mr
HEEA RN EIREET :

= =t s HE ESid)

%:ﬁ%,ﬁﬁﬁ% T . WEFLEEAESENT Ei&i’;ﬂi‘]ﬁiﬁ |4 | AisinoChipCDC.inf 2020/6/18 2:22 =EEE
— ) ..
b gee, nRaEaTEAEE =z EFEE AL Aisin
= oChipCDC.inf
Brothe|
Compd TSR )
DBC D:\Aisinochip release\WCHIZFOIFEE-20 » | [FIE &
< )
| < [0 ] B
Bl EMENie D s, JrEs — .
SRS PR EEE Hiam e s [ %0

SHHBIM): FEEES inf) O B

PGB EIR, dhehade, f’c%é%%éo ):?ilﬂwfﬁf? DAtk cOM HERAFHTERE B .

Windows BRIt EFERAFEF I+

Windows EESMEEHREIREFRE:

AisinoChip Virtual Com Port
=

& 3-5 &FIREHIERF

3.2. lIEMSIHERE

3.2.1. MCU %

IR R AL B pack 37 Aisinochip. ACM32F4/FP4/F3.1.0.0.pack”, 358, T
AR R BARRS, ERR:
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Options for Target 'Project’ b
Device |Target I Uutputl Listingl Uszer I C/AC++ (ACE) I A=m I Lin](erl Debug I Utilitiesl
ISoﬂware Packs ;I
Vendor:  Aisinochip Software Pack
Device: ACM3ZF403CETT Pack: |Aisinochip ACM32F4.1.0.0
Toolset: ARM URL: http: Awww keil com/pack
Search: I
= @ Aisinochip a | |The ACM32F4 device family based on ARMvE-M
. architecturs suppoart Cortex-M33 and Cortex-M4F instruction
V{g ACM3ZFOX0 Series set.running up to 180 MHz with a versatile set of on-chip peripherals.

% ACM32F3 Series
=% ACM32F4 Series

2% ACM32F403
ACMIZF403CCTT
ACM32F403CETT

ACMI2ZF403KCUT

ACM3I2ZF403KEUT

| | QR4
0K I Cancel | Default= Help | |

& 3-6 MCU i&#%

3.2.2. TEOEFE

HERAEE: WE PR, Vl#2] Debug TUH f5 /£ T i HE H1iE$EE CMSIS-DAP ARMv8-MDebu
gger, SRJ5 KTl Settings %4, B 3-7 BIUHARS E L L.

Options for Target 'ACM32F4' >

Devicel Targetl Dutputl Listingl User I CAC++ [ADE) I hem I Linker Debug IUtilitiesI

" Use Simulator with restrictions Settings | o |se: ICMSIS—DAF‘ ARMvE-M DEb'-'QQLII Settings |

[™ Limit Speed to Real-Time

¥ Load Application at Startup ¥ Run to main() [+ Load Application at Startup [+ Run to main{)
Initialization File: Initialization File:
| J Edit.. | | J Ed.. |
Restore Debug Session Settings Restore Debug Session Settings
v Breakpoints v Toolbox v Breakpoints v Toolbox
[v Watch Windows & Performance Analyzer v Watch Windows
[+ Memory Display [+ System Viewer % Memory Display v System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
| | IS.P«F{MVBM.DLL I-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
| | ITCI'u'I.DLL |1;cru133
[T Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

OE I Cancel | Tefaults | Help |
3-7 A FRE
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CMSIS-DAP ARMvE-M Target Driver Setup X

Debug |Trace |Flash Downloacll

—CMSIS-DAP - JTAG/SW Adapter —
CMSIS-DAF AISINOCHIP V°

bl v

| Device Name |

cerial No: [CMSIS-DAP AISIN (=} x1BE12AEE  ARM CoreSight SW-DP Up |

I ]
Firmware Version: |1.10 fuly
v sW F'OF’EZISW ,I ¥ Autamatic Detection D CODE: I

' Manual Configuration Dievice Mame: I

Max Clock: -
sk e add | Delete | [Update | AP: 00

— Debug
Connect & Reset Options Cache Options Download Options
Connect: [Nomal v | Reset:|Autodetect v | | W CacheCode | | [ Verfy Code Download
[V Reset after Connect ¥ Cache Memory [ Download to Flash
[” Log Debug Accesses [ Stop after Reset

0K I Cancel | Help

3-8 X AERIF!

3.2.3. TEEEERE

EEUAER, FEIT &) ACM32F403_eflash.flm/ACM32FP4_eflash.fim
/ACM32F3_eflash.flm #% U1 3] C:\KEIL\ARM\Flash H3% F. SRJGERKHR FSdr “Flash D
ownload” FZ4HE Nl AEEFR AHT, %% ACM32F4/FP4/F3 ffifh, ELL ACM32F4 .

CMESIS-DAP ARNWE-M Target Driver Setup x

Debug | Trace Flash Download |

— Download Function RAM far Algorithm
LaRD " Frase Ful Chip ™ Program
Fd © FeseSectos [ Verfy Start: [(x20000000  Size: [(x00001000
" DonctErase [~ Besetand Pun
— Programming Algarthm
Description | Device Size | Device Type | Address Range |
ACM32F4 512KB Fash 512k On-chip Flash DO0000000H - DODYFFFFH

Start: I Size:

Add I Remave |

3-9 INIERFR AN
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3.2.4. AREARLE

ZANE PR IECE., AT PAETEIRAT S5 887 £ eFlash H A8 JE T 4R I RE /7 .

K4 Options for Target 'ACM32F4' s
Device ] Target l Elutputl Listingl Uzer ] CAC++ (a06) ] A=m ] Linker ] Debug  Utilities

Corfigure Hash Menu Command

{* |se Target Driver for Flash Programming [+ Use Debug Driver

— Use Debug Driver — Settings [+ Update Target before Debugging

Init File: \ J Edt...

(" Use Extemal Tool for Flash Programming

Cnmmand:| J

Arguments: |

-

Configure Image File Processing (FCARM):

Output File: Add Cutput File to Group:
CoreDriver/CMSIS ~|
Image Files Root Folder: | [ Generate Listing

‘ 0K | ‘ Cancel | | Defaults |

3-10 EIXATEA THIZF

3.2.5. BOOT 5| HIAc &

ACM32F4/FP4/F3 Wil JE ati: ROM JEZhA1 eFlash B3, R4 LHE, O H &2
AT IF BN RS/ WMR ] BootMode FrEfr, HhiE 24 eFlash it ROM
WL 2] Ox0 ECifZ EMhbE. BootMode FrGA7H LHES BOOT 5l (PF3) f ik L Pk 52 o
B 10 A B Ok B 2
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eFlashii 3}

BootMode=17 (E ROM K3

eFash &3]

& 3-11 futsEantEziitsE

MHEEEARB NS T, ¥ BOOT 5| I(PF3)Hifk, ff ACM32F4/FP4/F3 M eflash
IEEIP

Copyright © 2022 g Z {5 W Lt Ha R A B 2 7] 16 / 23



Aisino€hip
MTts ACM32F403 R 5150 Fr R L | F

3.3. KEIL T

A AR STM32F103 ) UART Keil LRSI BINIASH ACM32F4/F3/FP4 5 .
G, ACM32F4/F3/FPA ST Keil A TEE V 5.29 RERRA.

3.3.1. KEIL TR

Hk, %TEb—F STM32F103 I ACM32F4/F3/FP4 KEIL TFEMISF R, Azl ACM32F4
5, ACM32FP4/F3 [&] 7

Project o [ Project o |
=T Project: ACM32F4 =-“t§ Project: Project
g ACM3IZFS =5 5TM32F103RE_Mucleo
25 CoreDriver/CMSIS & cMsis
_] core_cm3dh =5 Drivers/BSP/STM32F1xx_Nucleo
E-Z CoreDriver/Device ﬁ st 32flxx_nucleo.c
_] ACM32F4.h -k Drivers/STM32F 1 HAL_Driver
_] Startup_ACM32F4.s *7 stm32fux_hal.c
_] System_ACM32Fd.c ﬁ strn32f1xx_hal_rcc.c
B System_ACM32F4.h ﬁ stm32f i _hal_cortex.c
Bl System_Accelerate.lib ﬁ stm32fxx_hal_uart.c
=g CoreDriver/HAL T stm32f1xx_hal_dma.c

_] ACM32Fo HALh
] HAL_DMA.c
] HAL_GPIO.c
] HAL Uart.c
_] HAL EFlash.c
] HAL_EFlash_EX.lib
=L SourceCode/APP
1 APP Uart.c
=45 SourceCode/main
J main.c

ﬁ strn32f Toc_hal_roc_ex.c
ﬁ stm32f1xx_hal_gpio.c
5 Example/User
j st 32f le_it.c
B stm32fTxx_hal_msp.c
j main.c
{3 Doc
E-5 Drivers/CMSIS
B systern_stm32f1xx.c
- Example/MDK-ARM
B startup_stm32f103xb.s

E]F‘rnject @E-:--:-I':- {} Functions [].;T-'-_mpl.ate:-

3.3.2. TENPMKRRIBETE

R, BATEFE STM32F103 ) UART LREAIFLES TRE AN B 5% 28 UL SRS A8 7 v .
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1). STM32F103 ] Drivers/HAL_Driver X NAf:ts T2 CoreDriver/HAL, HLTHIIUE )20 A
J SR AL AN AR B PE o

2). STM32F103 1 CMSIS %F M fii:ts T.F% CoreDriver/CMSIS ] core_cm33.h IR%, 0=
ARM B J7 1R A .

3). STM32F103 H Example/MDK T #).s J& 3 SCAH X Bt TF2H CoreDriver/Device Hf].s
A, FEZ P EER. STM32F103 H ) system_stm32fixx.c X N 1 & fi s L2 A system
_acm32F4.c, HSCAHRALS RGN, System_ACM32F4.c H = BRI B A E L1 ThRE .

4). STM32F103 H1[#] User ) main.c X¢ RS TF2H1 ) SourceCode/main.c

A SourceCode/app_uart.c, &N HZEMZ%H:, app_uart.c SEILRE S FBCR, Il
VG oet -4

5). STM32F103 ) stm32f10x_it.c X% ACM32F4 H1 SourceCode/app_uart.c H[]

UART1_IRQHandler, #& 4 Wrab# pg 4.

6). System_Accelerate.lib /& ACM32F4 HiNi# %, STM32F103 JoRbFE .

BRI, MU demo 43 J2TEMT: NAE . BIAFHIR)ZE . RGZE. ARM AJESCfF. NH
JZ14 main.c SO EELR RGN BIWILG1L, systick YIURtk, H OFTEIYIAGE; 1 app_uart.c /& u
art demo NI EHIACHY, S SAHIR . B AHOCHIZ AL E . HAL FHISCHE RS RE,
12C/SPI/UART &) HAL SCAF#RELE T AN RWIAR A ATIEAE IR S5, P Ab i s . B =2 B0 Ik
S #AE HAL xoox.c SCHFFRARELLT T RGBS RGAHKMARID, mfBhRISE A, ARM A3
SCAEIN AL PR AR A ARZAH S HIARES, & ARM SR EERIARAELFE T, G0 NVIC 211, systick #1461k

\
&,

3.3.3. 50 Demo BE~H

17T ACM32F4/F3/FP4 UART demo H'[f] MDK_Project SCf3% T i TR S04

1) MCU i%#%, Device EFEXS S ] ACM32F4/FP4/F3.

2) 4Kl 3-13 Fi/R, IROM1 #RinHiblIE 0, /2 eflash MRCLAHIE, K/AMRBIE™ WAL S 1S
¥OAS (EIEFMD , &KN 512kB B 0x80000. ISRAM1 jfeifiHilik3E 0x20000000, 4 SRA
M B aRHIE, KRR WS S HORS, &K 192KB B 0x30000. 2 iFa3EFE versio
n 6.

3) i 3-14 Frax, AT RAAEFZ . bin X
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4) YR 3-15 ffi7n, ¥4 One ELF Section Per Function [ v §T .1, BERE A% 18 H 21K &
B sEEEL, e NI G SO RN e Sm PR AL T LI 3-16, BEHZAC & LI
3-14,

Device Target |Dutput I Listingl User I CAC++ (ACE)D I A=m I Linker I Debug I Utilitiesl

ARM ARMCM33_DSP_FP ~ Code Generation
ARM Compiler: ILlse default compiler version & LI

¥tal (MHz); 120

Operating system: |Mone ;I

System Viewer File: ¥ Use MicroLIB ™ Big Endian

I J Floating Point Hardware: ISingIe Precision ;I

[T Use Custom File

— Read/Only Memory Areas — ReadWrite Memory Areas

default  off-chip Start Size Startup default  off-chip Start Size Mo nit
~  RomI: | | C ™ RAMI: | | r
~  romz | | . ™~ RAM2 | | r
™ Rom3: | | - ™ RAM3: | | r

on-chip an-chip
¥ IRom1: |00 |0x80000 o ¥ IRAM1: |0<20000000 [0x30000 r
I~ IRomz: |m2mum |mzmmu r‘ ™ IRAMZ: |{b:2ﬂ2'DDDDD |mzmnu r
& 3-12 Target it &

Devicel Tarset I Output I Listing User ||:,-'r|:++ (A0 I A=m I Linker I Debug I Ttilities
Command ltems User Command v Stopoon Exi.. 5.
= Before Compile C/C++ File

[~ Run#1 (3 Mot Specified [

[~ Run#2 (2| Mot Specified [
[=--Before Build/Rebuild

[~ Run#1 12| Mot Specified [

[~ Run#2 (2| Mot Specified [
[=--After Build/Rebuwld

[¥ Run#1 fromelf.exe --bin --output ./Out_Files/ACM32F4.., ﬁj Mot Specified |_

[~ Runz2 12| Mot Specified [

[® 3-13 User TR
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Device] Tarzet ] Output ] Listing] Uzer CAT++ (ACE) lﬁ;sm ] Linker ] Debug ] Utilities

Preprocessor Symbols

Define: |
Lndefine: |

Language / Code Generation

[ Execute-only Code Wamings: |Cunspeci‘fied,‘: j Language C: |c55 ﬂ
Optimization: |-O1 ﬂ [ Tum Wamings into Emors Language C+=- |c-|+11 j
[ Link-Time Optimization [ Plain Charis Signed [v Short enums/wchar

[ Split Load and Store Multiple [ Read-Only Position Independent [ use RTTI

W Cne ELF Section per Function [ Read-Write Posttion Independent [ Mo Auto Includes

3-14 YRiIFHEIEIEIN

kA Options for Target 'ACM32F4' >
Dlavice ] Tarzet ] Output ] Listing] User ] C/C++ (ACE) ] A=m Linker l]]e]:uug ] TMtilities ]
v Use Memory Layout from Target Dialog ¥/0 Base: |
[ Make RW Sections Position Independent R/D Base: |(x00000000

[ Make RO Sections Position Independent
[ Dont Search Standard Libraries
v Repart ‘might fail’ Conditions as Emors

Moo HAANNNN
WA UUUUUUU

RN Baze

disable Wamings: |

3-15 $EZmE
5) , fUBET F, f£4%F CoreDriver/CMSIS. CoreDriver/Device. CoreDriver/HAL A%, ¥4 m

ain SUHFEHAT B . RIS BN A WE 3-17 Bor, & DE 1 B 4 an ¥ 3-18 A 3-19 B
N, AL, ARREEIE HAL S0 5E. SkICPHE A app_uart.h 4t main.h. ZFRE 3-20 ()
N .

2% PUTCHAR_PROTOTYPE LA M 2 J5 I T N4

— Low Lewel Inmitialization

HAL Init():

# Configure the system clock to &4 MH=z */
SystemClock Configl():

3-16 REGELEEK
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f*##-1- Configure the UART peripheral ##F#####3#3##43484844448434054843443444/
/% Put the USART peripheral in the Asynchronous mode (ULRT Modes) */
5l  /* UART configured as follows:

- Word Length = § Bits (7 data bit + 1 parity bkit) : BE CAREFUL : Program 7 (
- Stop Bit = Cme Stop kit
- Parity = QDD parity

— BaudRate = 8600 baud

UartHandle.Instance USAETx;

TartHandle.Init.BaudRate = Sg00;
UartHandle.Init.WordLength = TUART WORDLENGTH 8B;
UartHandle.Init.S5topBits = UART STOPBITS 1:
UartHandle.Init.Parity = UART PARITY ODD;
UDartHandle.Init.HwFlowCtl = TUART HWCONTROL NONE:

UartHandle.Init.Mode = UART MODE TX RX;
if (HAL UART Init (&UartHandle) != HAL OK)
= {

f* Imitialization Error */
Error Handler():
H

3-17 STM32F103 & O#1E4

#define UART_BAUD RATE 115200

UART_HandleTypeDef UARTZ2_Handle;

[ i i AR Ak AR R R R R R AR R R R R R R R R R R R KRR R R AR R R R R R R
% function i Uart_Init
* Description: Uart Initiation.
O E E  E E E ke e T E T /
vold Uart Init (vold)
H{
UARTZ_Handle.Instance = URRTZ;
UART2 Handle.Init.BaudRate = UARRT_BAUD BATE;
UART2Z Handle.Init.WordLength = UART WORDLENGTH 8B;
UARTZ Handle.Init.StopBits = URRT_STOPFEBITS 1:;
UARTZ Handle.Init.Parity = UART_ PARITY NONE;
UARTZ Handle.Init.Mode = URRT_ MODE_TX EX DEBUG;

URRT2_Handle.Init.HwFlowCtl = UART_HWCONTRCL_NCNE;
HAL UART Init (UART2_Handle);

/* UART_DEBUG_ENABLE control printfs */
printfS("MCU is running, HCLE=%dHz, PCLE=%dHz\n", System Get SystemClock(), System Get APBClock()):

3-18 ACM32F4/F3/FP4 HyEO#MR1IL
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Private typedef -~ ——— - s i i i (i i b -
Private definge - ————————— —— — 2
Private MACTO ———— e 2
Private wvariables ————— 2
UART handler declaration #/
UART HandleTypeDef UartHandle:

Ty Ty ey Ty T

/* Private function prototypes —-——————————————— .
Hl#ifdef _ GNOC

FUTC int __ io putchar (int ch
felse
#define PUICHAR PROTOTYPE int fputc(int ch, FILE *f)

#endif /* _ GNUC__ */
void SystemClock Config(wvoid):
static void Error Handler (void):

f/* Private functiong ------------ - - - - -- - - - - - - i - .p. b i i i i i i .

3-19 STM32F103 XB&RIER4Y
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