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1.2 EH&E%

AR IE T B2 S SR (Evaluation Board B8 EV #0) 5 [8] 25072 S B AR BRAE,
RXAEZ M E

1.3 A
SCR R KRS AU S 2, RASEER S 0 ol U W e
2 THERAI

2.1 RIRFX

2. 1.1 ARXEFER EV IR

(1) F2s

HE EEXT Cortex-M N A% ) R 2SI nT A (BRAT ZKEH 0 A B A R B KA ) o
A AR R, AR 7 R IE P A —Fb .

Fs kS B/

1. J-Link AhEE SV B 3.3V S MCU
At

2. DAP-Link LR IR e R
3.3V B A #B 33V N
MCU fitH .

3. Fire PR, V2R B R

Debugger 3.3V, AN 33V A

MCU fiH .
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1. MS32F031A6 EV

% LQFP48pin
Tooio sos
i’;'g SINVERON || | MssabsiAb RV gacca v/ &
4 el
ceseise s R IOy
¥ EREIFE LQFP 32pin 8, FTE¥ U1IFT, K& U3,
2. 1.2 EV tREkLL AR
EV HR(VL.DEE O RSk & i 2l Bl an T, BAR T 2% 3 ] % PCB &1t 30

FriR Bi B BRIk
USB1 | MicroUSB fte —
USB2 | Type—C 6pin i E -
1P14 | GND A 0k -
JP15 | MCU VDD ISR Rl R7 -
JPL | 5V or 3.3V At U R 3.3V
JP3 | VDD to MCU power MCU it Fa ke 4 yk:
JP11 | MCU power to MCU DVDD DVDD kg SB13 4%
JP5 | MCU power to MCU VDDA and analog | VDDA ftHi SB12 %5 $z
IP4 | MCU power to MCU VBAT VBAT L SB11 44
JP6 | Boot0 i&#¥ 0: Flash Ixzh 0
JP10 | R8 /15 PAL i ADC BIFE A 55 Tk
JP2 | VDDA to RS VDDA [5] RS fit e Tk
JP8 | LED1 5 PB6 i&4H: AT, e 10 454 LED 2% | &
JP9 | LED2 5 PB7 i&H: AT, He 10 454 LED 2% | &
Pl | AR O BERAR B R -
P2 UART {5581 — __
CN1 | GPTIO J% HL¥s — —
CN2 | GPTIO J% HLVs — —
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: BITHIFENR, 5% readme LA, BHTBEEIKE.
2.1.3 B}

H A F2 3 FF Keil® MDK. AU FIRAN 5.36.0.0 Lite i (32K AUHSFRHD o T#k

Hodik:  https://www.keil.com/download/product/.

(A &) https://www.keil.com/download/product/

Select a product from the list below to download the latest version.

OBy B G

MDK-Arm cs1 C51
Version 5.36 (September 2021) Version 9.60a (May 2019)
Development environment for Cortex and Arm devices. ' Development tools for all 8051 devices.

=8 C251 ) C166
Version 5.60 (May 2018) ’ “ Version 7.57 (May 2018)
Development tools for all 80251 devices. .« ) Development tools for C166, XC166, & XC2000 MCUs.

(2) Demo Code (HIF2) :

JHIT Sino MCU B MZREL, FIFE(EE: “MS32F0x1 Periph Lib Example” (#ZFRLLIER

RATGAUE) , SNEBIFEERE “\proj\MS32F031 EV #\” .

DemoCode

BB Ms32Fox1

2.2 FFERIFEIGIE

2.2.1 BfrR%

Sl FHUS I MDK 22 scp o8 MDKS36.EXE 4
LA (BUAREFRIMER) o

AT S, T ME

GHETERE, TIPSR Sk “Help” > “About uVision” &F IS B .

%) E\workspace\sino_demo\SINO_MS32F031_Demo_BlinkLED_V0.1\proj\demo.uvprojx - uVision [Non-Commercial Use License

File Edit View Projet Flash Debug Peripherals Tools 5SVCS Window @ Help

Eda| 4 @ | | "= = | @ nVision Help s
& i : LoAD @ Open Books Window
£ EE -t W sinkep SEIR K B
a Simulated Peripherals for 'ARMCMO
Project o =
= _] st Contact Support =
=% Project demo 4 Chect for Undat =
eck for ate
= {7 BlinkLED P "
=135 startup About pVision...
1 etartur

About pVision

pVision V5.36.0.0
s Copyright (C) 2021 ARM Ltd and ARM Germany GmbH._ All rights reserved.

Toolchain: MDK-Lite Version: 5.36.0.0

Toolchain Path: DAPrograms\Keil_vBARMARMCCIBin

IC Compiler: Armcc.exe V5.06 update 7 (build 960)
@Assembler: Armasm.exe V5.06 update 7 (build 960)
Linker/Locator: ArmLink.exe V5.06 update 7 (build 960)
LLibrary Manager: ArmArexe V5.06 update 7 (build 960)
Hex Converter: FromEIf.exe V5.06 update 7 (build 960)
ECF'U DLL: SARMCM3DLL V5.36.0.0

Dialog DLL: TARMCM1.DLL V1.14.4.0

Target DLL: CMSIS_AGDI.dIl ¥1.33.00

Dialog DLL: TARMCM1.DLL V1.14.4.0
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2.2.2 WEHEE
LN BN 2 AR BOERERT, 4

J-Link A& OES (fFH SWD #11)

VTref
Not used
Not used
SWDIO

SWCLK
MNot used 11 » ® 12 GND

1e @2 |NC
3i® @4 | GND
5 @6 |GND
7® &8 | GND
5 e @ 10| GND

SWo 13 @& 14
RESET 15 ® ® 5| *
Not used 17 & ® 18| *
5V-Supply (19 & & 20| *

MS32F031A6 EV *ﬁﬁ ke D(Pm

S32F031A6 EV Board V1.1
2021-11-25

""F

------

(1) f# /4 J-Link ﬁfi%ﬁ, ﬁm}i

EV BBk T ERIA (JP1 45363 3.3V) , Al DIARIE K IP1 828 5V;

fiteg; EV ARGEE P1-1 %A\ 2 J-Link [ 1 J
vE: AMEALE > PEAEIR MCU > J-Link VTref;

VTref o

73 1 AR R DS S RO AR SR R D5 5

Pl

SWDIO
SWCLK

NRST

FB=TT R, AR R OO

J-Link X% | MS32F031A6 FfER |
51 55 55 Gl
1 VTref €=——=VDD MCU P1-1
4 GND GND P14
7 SWDIO | SWDIO P12
9 SWCLK | SWCLK P13

N R

Header3

USBI B3 USB2

(2) 1# ] DAP-Link Hi%%%, 7{# ] DAP-Link [{] 3.3V SH¥AGAR AT (e, 2450 bit i T

JP3 (D4 TR , HHERRUWT:
DAP-Link Hi8% | MS32F031A6 iFAGHK
51 =5 =5 51 R
3 VCC (33V)=+VDD MCU | Pl-1
5 SWDIO SWDIO P1-2
7 SWCLK SWCLK P1-3
9 GND GND P1-4
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BRI, ANSZRE MCU S5V flEHL () DAP-Link JoHCFR i) #5PFMAR SV i,
5 LA P AL PR B BRI A JFWTT IR 3 vee (33v) 15 BV LI P1-1 M HE.

Fire Debugger 2% DAP-Link #1715 5 1% CGCH AT Fire Debugger AR 3.3V) .

2.2.3 WiF

(1) f#F J-Link 1328

fift [t “Demo Code”, F-4TH Keil T.#2 (MS32F0x1_Periph Lib_Example\proj\MS32F031 EV
\GPIO\GPIO Toggle, X{ii GPIO Toggle.uvprojx) ; fELFE Lt “48” , %$ “options for

»
.

File Edit View Project Flash Debug Peripherals Tools SVCS
N@Edd| 2B 20|« pPrnn
S EE e s

LOAD
4 | GPIO_Toggle

' ,ﬁ‘\ Orptions for Target 'GPIC_Togagle'..

EE Add Group...
P ﬁ Manage Project ltems...
f| Rebuild all target files
. Build Target F7

-4 |T| Show Include File Dependencies
£ LCibrary

TEFFTIF 1% 1% 3 “Debug” , R 224 “J-Link/J-TRACE Cortex” , 55 “Settings”;
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Options for Target 'GPIO_Toggle' X

Device | Tarzet I Output I Listingl T=zer I C/C++ I Aszm I Linker Debug Utilitiesi

" Use Simulator ~ #ith restrictions  Settings | (ORVECS | | MK / J-TRACE Cortex
[~ Limit Speed to Real-Time

V¥ Load Application at Startup " Run ta main() ¥ Load Application at Startup [+ Fun to main()

Initialization File: Inttizlization File:

 Restore Debug Session Settings — — Restore Debug Session Settings -
¥ Breakpoints [+ Toolbox ¥ Breakpoints ¥ Toolbox
[¥ Watch Windows & Pefformance Analyzer [ Watch Windows v Tracepoints
¥ Memory Display [ System Viewer ¥ Memory Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
[sARMCM3.DLL [-REMAP |SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DAF~!MCI‘U‘I‘I.DLL I-pCMD ITAF{MCM‘I.DLL I-pCMD
[~ Wam i outdated Execitable is loaded [~ Wam f outdated Executable is loaded

Manage Component Viewer Description Files ... |

| 0K | | el | | Defaul t= l
EFFFRIE O, “SW Device” F ID CODE HZ 4, EHEXZR OK; HLEE, HiiE
WS AP B 1S 5% . JTAG Port & SW. [ H Ki# K MAX. MCU /Ny FE L. 7
B RS B S, A 1 G .

Cortex JLink/JTrace Target Driver Setup *

Debug |Trace | Flash Downloadl
|

—J-Link / J-Trace Adapter ———————— - SW Device
SN: | IDCODE Device Name Move
T I T SWDI| ® 0x0BB11477  ARM CoreSight SW-DP l_L‘|
HW : | VB.0D  dl :| V7.56b Dl‘

W ; |J-Link ARM V8 compiled No

Port: Max (= Autormatic Detection 1D CODE: I

|SW j |1 MHz - € Manual Configuration  Device Mame: |

Delete | Update

Auto Clk | Add

(2) ] DAP-Link i %%
B P IREEA —B, f£ Debug UL #E “CMSIS-DAP Debugger” ;
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" Use Simulator
[~ Limit Speedto Real-Time

Device I Target I Uutputl Listingi User

with restrictions Seftings |

Options for Target 'GPIO_Toggle'

I C/C++ I Asm I Linker Debug

& lse:

CMSIS-DAP Debugger

Utilities |

Seftings |

Initilization File:

[ Load Application at Startup

[+ Run to main{) ¥ Load Application at Startup

Initialization File:

Restore Debug Session Settings

¥ Run to main()

ElEE i

— Restore Debug Session Settings
¥ Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Performance Analyzer ¥ Watch Windows s Tracepoints
¥ Memary Display ¥ System Viewer ¥ Memary Display W System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
[SARMCM3.DLL |-REMAP iSAF{MCME..DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

|DAHMCM‘I.DLL |1;crum

[ Wam f outdated Executable is loaded

ITAHMCM1.DLL |1;crum

[~ Wam ff outdated Executable is loaded

Connect:JNmrnai

[V Reset after Connect
| T Log Debug Accesses

| Reset: | Autodetect

nﬂ [V Cache Code
[V Cache Memory

[~ Stop after Reset

[~ Verify Code Download
[~ Download to Flash

Manage Component Viewer Description Files ... I
0K I Cancel Defaults | Help |
CMSIS-DAP Cortex-M Target Driver Setup X
Debug ITrace ] Flash Download]
~CMSIS-DAP - JTAG/SW Adapter — ~ SW Device
Ay - IDCODE | Device Name Move
SWDIO .
et No: m ® x0BB11477  ARM CoreSight SW-DP l I
Fimware Version: [1.10 _!
¥ SwJ Pcnzlﬂ i Automatic Detection ID CODE |
Manual Configuration e Nars
Max Clock: [ 10MHz nd I
Add | Delete ] Update I AP: [ox00
~Debug
Connect & Reset Options Cache Options Download Options

2.2.4 Pack REE K EH

[ o= ]

Cancel I

Bk & Sino MCU 3KH “Sinomcu.MS32F0xx_DFP.1.0.0.pack”

BY Sinomcu.MS32F0xx_DFP.1.0.0.pack W i 2 s

Welcome to Keil Pack Unzip
Releaze 10/2021

e=g

Thiz program installs the Software Pack:

Sinomcu MS532F0xx_DFP 1.0.0
Sinomeu MS32F0 Series Device Suppart, Drivers and E=amplas

- Destination Folder

ID: WProgram Files\Kel wBhaRMAPACK S inomeu S 32F Qe DFFYT.00

BT TFER) Device IEF: “MS32F031A6A0xx”
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Build iIh)G, % FaEEE RN, R4S “Error: Flash Download failed ...... S i
T,

pVision X

4 k Error: Flash Download failed - "Cortex-M0"

i. 272237, | “options for Target” = “Debug” = “Settings” “Flash Download”
> “Add”
CMSIS-DAP Cortex-M Target Driver Setup X

Debug l Trace | Flash Download ‘

- Download Function ~ RAM for Algorithm
Logp ¢ FEeseFullChip ¥ Program

§ © EeseSecton [V Very Start: (20000000 Size: [(x00001000

" DonotErase [~ Resetand Run

Progromming Moo
Description | Device Size | Device Type | Address Range |

Start: | Size: |
[ad | renoe |
ii. J%EFE “MS32F031 32kB Flash” ;

Add Flash Programming Algorithm X
Description | RashSize | Device Type | Origin [
MS532F031 3B Hash On-chip Flash Device Family Package
MS32F(xx Flash Options 16B On<chip Fash  Device Family Package
AM2%x128 Flash 16M Ext. Flash 16bit  MDK Core
K8P5615UQA Dual Flash 64M Ext. Flash 32bit  MDK Core
LPC18w0c/430x MX25V8B035F ... &M Ext. Flash SPI  MDK Core
LPC180c/430x S25FL032 SP... M Ext. Flash SPI  MDK Core
LPC180c/43xx S25FL064 SP... &M Ext. Flash SPI  MDK Core
LPC407x/8x S25FL032 SPIFI AM Ext. Flash SPI  MDK Core
LPC5460x MT25QL128 SPIFI 16M Ext. Flash SPI  MDK Core
M29W640FB Fash &M Ext. Flash 16bit MDK Core
MIMXRT 105« EcoXiP Aash 4M Ext. Flash SPI  MDK Core
RC28F640J3x Dual FAash 16M Ext. Fash 32bt MDK Core
S25FL128S_VaC 16M Ext. Flash SPI  MDK Core
529GL064N Dual Aash 16M Ext. Aash 326t MDK Core
529JL032H_BOT Hash AM Ext. FAash 16bit MDK Core
S29JL032H_TOP HAash 4AM Ext. FAash 166t MDK Core

ID:\ngramwea_vsxA:m\Padcs\Smmm\MsazF&m_DFP\1.n.mcmsw\ﬂam\msazfam.FLM |
Add | Cancel |

i, SERE, WRE, RHIZAATULE; 13 “options for Target «--+-” , i “OK” .

Hodk: MO X RIEKIE 18 5 A #1001 = Fii%: 020-82512136 1% H. 020-82512136 8/12



€ » siInsmMcu

& ERMBT

/

MS32F031A6
FREBNITHEE

JRA: V1.0
AN2103

CMSIS-DAP Cortex-M Target Driver Setup

Debug I Trace Flash Download |

Download Function RAM for Algorithm
LOAD (" Erase Full Chip ¥ Program
@ © EeseSecon ¥ Very Start: [020000000  Size: [(x00001000
(" DonotErase | Reset and Run
Programming Algorithm
Description I Device Size I Device Type I Address Range ]
MS32F031 3B Fash 3% On-chip Flash 08000000H - 08007FFFH

2.3 IIEREFERS
2.3.1 4 R¥ bin X

{E “options for Target ...... 7 W “User” ik T4k “After Build/Rebuild,Run#1” ;

F4: fromelf --bin -0 "$L@L.bin" "#L",
. KA Options for Target 'GPIO Toggle'

]]evice1 Target 1 Output 1 Listing User ]CfC++ 1 h=m

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

2.3.2 SFHRSEENX

fromelf --bin -0 "SL@L.bin" "#L"

1 Linker 1 Debugz 1 Utilitiesi

.  StoponExi. 5.

| 2] Mot Specified [~
(2] Mot Specified |

| 5] Mot Specified ||
(2] Mot Specified [

| 2] Mot Specified [
| [Z] Mot Specified [

{E “options for Target ...... 7 ) “C/CH” JETR R “Preprocessor Symbols” & XA

5 “MS32F031” .
2.3.3 EDGRIFMIL

7£ “options for Target ...... 7 ) “C/CH” ETTR R “Optimization” : RIEF RiIZE (5

AR TH 258, W ATHEERT-00) .

Hhbik: UM TS X R KE 18 5 A R 1001 &
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KA Options for Target 'GPIO Toggle'

Device I Target I Dutputl Listingi Tzer CAT++ |.l\sm I Linker I Debugz I Utilitiesi

— Preprocessor Symbols

I Define: iM532F1}31 I

Undefine: I

— Language / Code Generation

[~ Execute-only Code [~ Strict ANSIC Wamings: INI Wamings 'i
Optimization: |Le\telﬂ{-0[|} vI I [~ Enum Container always int ™ ThumbtMode

[ Optimize for Time ¥ Plain Charis Signed [ No Auto Includes
[ Split Load and Store Muttiple [~ Read-Cnly Position Independent [~ €59 Mode
¥ One ELF Section per Function [~ Read-Write Position Independent [~ GNU extensions

|ﬂ§:t:e |- L2 Device \ms 32 hod source \ms 32 Gocinclude ..\, \. \. \Devieg\CMSIS ..\, \. \. Nibrary \ms 32 EI
5
Misc |
Controls
Compiler |- —cpu Cortex-M0 -D__EVAL -D__MICROLIB g 00 —apcs=interwork —split_sections —signed_chars  »
control | ././../ _/Device/ms3X bu/source /ms32f e include - /.7 /. /Device/CMSIS -|
string -t

0K I Cancel | Defaults | Help |

2.3.4 XHERBRRZE
{E “options for Target ...... 7 ] “C/ICH” ET-R TR “Include Paths” JETHIY “...7 5

x

KA Options for Target 'GPIO Toggle'

Device I Target I Dutputl Listingi Tzer CAT++ |.l\sm I Linker I Debugz I Utilitiesi

— Preprocessor Symbols
Define: |MS32F031
Undefine: I
— Language / Code Generation
[~ Execute-only Code [~ Strict ANSIC Wamings: INI Wamings 'i
Optimization: |Le\te| 0{00) vI [~ Enum Container always int ™ ThumbtMode
[ Optimize for Time ¥ Plain Charis Signed [ No Auto Includes
[ Split Load and Store Muttiple [~ Read-Cnly Position Independent [~ €59 Mode
¥ One ELF Section per Function [~ Read-Write Position Independent [~ GNU extensions

|”S:t:e I..\..\. M A\Device\ms 32f 0 \source'\ms 36 Thodinclude ;. 5 3 A\Device \CMSIS:. 5\ Nibranyms 32 |I
s ]

Misc |
Controls
Compiler |- —cpu Cortex-M0 -D__EVAL -D__MICROLIB g 00 —apcs=interwork —split_sections —signed_chars  »
control | ././../ _/Device/ms3X bu/source /ms32f e include - /.7 /. /Device/CMSIS -|
string

[ m | Cancel | Defalts | Help |
A B, MBR. B LB, BRI HHMTRE.

. Folder Setup

‘!Se‘tup Compiler Include Paths:
41500 0 Aoone
GG Nbrany ' mes 3 odinclude

| haystem
Luser

=
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2.3.5 J-Link 27~ unkown
{# i} DemoCode i, FTH L2, LIEEMEH E#iHi{#8 J-Link, FHRW HEE
“MS32F031 is unknown to this version...... 7 BArsd “OK.” JE, 1EFFE “manufacturer:
unspecified” . “Cortex-M0” (Core HiA MO J5[HIZ) , #iARIA].
ﬂ J-Link V7.52c Device Selection ? x

The zelected device "NS32F03146A0IWX" iz unknowm to thiz verszion of the J-Link software.

Pleaze make sure that at least the core J-Link shall connect to, iz selected.
I | Proper device selection iz required to use the J-Link internal flash loaders
— for flazh download or unlimited flash breakpointa.

For zome dewvices which require a zpecial handling. selection of the correct device iz important.

A SEGGER J-Link V7.52¢ - Target device settings X
Selected Device: Cortex-NO Little Endian ~| Core #0 ~
Manufacturer Device Core NumCores Flash Size il
[ v[rilter [mo v[Filter [Filter
Cortex-MN0

Tnzpecified Cortex-MO+ 1. -

AME A5T000 Cortex-NO 1 32 KiE

dnalog ADSP-CM416CEWZ = |Cortex—M0 1 =

imalas ANEP—MAT AW T = [Cartav—MN 1 -

2.4 RPEFTX

F P Al B DemoCode HAMAGIFE B AN, AN BIFEH ) readme SO 1221/
7 BIRERIAE 7
BT BT R EEA PRI T
a) M Library /1 AH 3¢ A1 ¥ ST 52 £k 11 R Z00F A St A7 #:4F . 40 USART MR 48 & vh
“ms32f0xx_usart.c. ms32f0xx_usart.h” SCARHE AL & HOHAT VUG 0 S5 484
b) AP SMF A, W USART1_CFG.c JIE TR “user” HF; JFAE Keil LR

W SCA
c) 7t “system_define.h” HH fi#include A7 1.h 3CF, W1 “USARTI_CFG.h” ;

Project o
=1 "1 Project: UART_printf_loop_RX_IT
5 49 UART_printf_loop_RX_IT

UART printf loop RX IT » user

A

@ =L +-d startup
| GPIO CFG.c = & user
! c| GPIO_CFGh 1 main.c
€] UART user.c L] ms32f0nx_it.c
] UART userh _] SysTick_Delay.c
] USART1 CFG.c ] GPIO_CFG.c
] USART1 CFG.h ) USARTI_CFG.c S

d #FHAAHF W, 7FELE “ms32f0xx itc” H @M WAk 55 K, KR B
“startup_ms32f031.s” HORFF—F: BRI callback pREL, FFAE Wik 55 & £
W callback PRi%L, ATLAZHEHFE UART printf loop RX_IT.

Hodk: MO X RIEKIE 18 5 A #1001 = Hii%: 020-82512136  f&ZE: 020-82512136 11/12
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