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T A ST B RIE BSR4 Keil MDK 2R FF A IR R . MDK & g2 : hitps://www?2 keil.com/mdk5,
1.1 2% PY32F0xx_DFP
(1) W5 pack &

& 1-1 pack 26

(2) /i Next #&H

Bl 1-2 LRI

‘Welcome to Keil Pack Unzip
Release 9/2021

This program installs the Software Pack:

Puya PY32F0xx_DFP 0.0.1
Puya PY32F0 Series Device Support

Destination Folder

[D:\Program Files\Kei_v5\AmP acks\Puya\PY32F Oxx_DFPAD.0.1

I Next »> |I Cancel

(3) M Finish %50
B 1-3 LEERINIEES

Keil Pack Unzip completed
Puya PY32F0_DFP 0.0.1

Keil Pack Unzip has performed alliequested operations successhully

I Finish |I
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21 FETE
(1) Ik, XHRRESFaE, FIFT Keil 24

E 2-1 38 Project’ --> ' New uVision Project’
KA pvision
File Edit !lewFIi_ssh Debug Peripherals Tools SVCS Window Help
P

New Multi-Project Workspace...
Open Project...
Project ~
Project
Export

Manage

(2) Create New Project, {RIFIEEFESMMHFTT

[ 2-2

%]

« v 1~| « £E > PY32F030 DE.. I v o O #E"PY32F030_DEMO"

i STEEE R |

tExEm s

P’

O i

poEs

B

=l ER

+ T

b aF

B =E

i BIBREEE (C)

- RS (D) v <

EESERSUIET.

SEEN)| Pro |

REEET): Project Files (*uvproj; ".uvprox)

(3) &% MCU BI2

HRIEFF AR MRERRY MCU BARIBLSSRIGRE, XEIANEE PY32F030x8'ES, YIRX

RBERN MCU B1S, BEEEE, WIAEEMINLE device &,

2-3 EFEEARR MCU BLS

Devioce }
[Software Packs -
Vendor:  Puya
Devics:  PY32F0308
Toolset:  ARM
Search
Descrption
5% Puya || [The PY32F030 mainstream microcontrollers are based on high- ~
G4 PY3ZFO Series iﬁdﬁmﬁ.ﬁiﬁ xm Cortex-M0+ 32bit RISC core operating at up to 48
=% PY3zFO30
- 64 Koytes of Flash memory
@ PYIFF030N _ Kbytes of SRAM
S PY32F030x4 -ggﬂw:tm?mm memory —
& e p;odu:t:'e package types, covering 20-pin, 28-pin and 32-pin
B PYIF0IT - Standard commurication interfaces (112C, 2 SPI and 2 USART)
-1 126t ADC
4 PY3zF030x8 -5 16bit Timer
T - The working range of is 40°C85°C
STMicroelectronics - The working voltage range is 1.7V~5.5V
< ke v

[ Cancel Help
(4) Manage Run-Time Environment

A% CMSIS-->CORE SNt A5 Device-->Startup ST INE RIS
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Bl 2-4 EXHEE

K Manage Run-Time Environment ®
Software Component Sel Variant Version  Description
=K 3 Cortex Microcontroller Software Interface Components
@ CORE 2 | 54.0 CMSIS-CORE for Cortex-M. SCOD), SC300, ARMvE-I, ARMVE.1-M
7 DsP T Source <180 CMSIS-DSP Library for Certex-, SCO00, and SC300
@ NNLib r 130 CMSIS-NN Neural Netwaork Library
4 RIS (AP)) 1.00 CMSIS-RTOS AP for Cortex-M. SCO00, and SC300
4 RTOS2 (API) 213 CMSI5-RTOS AP for Cortex-M, SCO0D, and 5C300
& CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Sp s
€ Compiler ARM Compiler 160 Compiler Extensions for ARM Compiler 5 and ARM Compiler
2 € Oad Startup, System Setup
14 Strtup v | 001 System Startup for Puya PY32F0 Series
& File System MDK-Plus <6110 | File Access on various storage devices
4 Graphics MDK-Plus ~|5465 | UserInterface on graphical LCD displays
& Network MDK-Plus ~|7100 | IPv4 Networking using Ethemnet or Serial protocols
4 use MDK-Plus +|6130 | USB Communication with various device classes
‘ 5
Validation Output Description

Raselve | [Select E Datsils Cancel Help

2.2 b0 main.c &

® A Project B9 'Target 1‘41f9'Source Group1' 3432, TE#HAIEO$IERE “"Add New
Item to Group 'Source Group1'...”

o TEEHAIXHEHEFIESE C File (.c) , "Name fRIFHEFIEN main.c 345
&l 2-5 740 main.c 314

Add New Item to Group 'Source Group 1' *

Create a new C source file and add it to the project.
C |C File { o} prel

@ C++ File (. cpp)
\ﬂ Asm File (. =)

@Header File (k)

= | Text File [ txt)

@Image File (. %)
Cle)
1@ User Code Template

Type: ‘C File {.c}
I,]Eme: ‘ma\n‘c I
Location: ‘C: Wsersthuangchao\Desktop\PY32F030_DEMO

]
Add Close | Help

2.3 =00 PY32F030x8 7=
(1) RETEEREAEZEFTIF Options for Target &M

& 2-6

L& i € - ¥4 | Target1
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(2) Bt C/C++TTHE, %N PY32F030x8 7% SN FEIF7~

2-7
Options for Target 'MAIN'
Device I Targetl Uutputl Listing | User C/AC+ Nasm I Linker I Debug I Utilitiesl
— Prep Symbols
Diefinef| [P Y22F0230x8
Undefine:
— Language / Code Generation
[~ Execute-only Code [™ Strict ANSIC Wamings: INI Wamings vl

Optimization: ILe\reI 000 VI

[ Optimize for Time
[~ Split Load and Store Muttiple
¥ One ELF Section per Function

[~ Enum Cortainer always int

[™ Plain Charis Signed

[ Read-Only Position Independent
[ Read-Wite Posttion Independent

= Thumb Mode

[ Mo Auto Includes
¥ €39 Mode

¥ GNU extensions

Include: I
Paths

Bl

Misc I
Controls

Compiler
control
string

-./RTE/_MAIN

59 —gnu © —cpu Cortex-M0+ -g 00 —apcs=interwork —split_sections s

0K | Cancel | Defaults | Help |
2.4  YgiE main.c &
~ . = /= ra 4= R
it YHREEEEL—ITZAT, FMAIRES
& 2-8 main.c {4
] main.c
1 #include <py32f0xx.h>
2
3 void delay(uint32_t nTime);
<
5 int main(void)
6 Ed
7 SET_BIT (RCC->IOPENR, RCC_IOPENR_GPIOAEN) ;//GPIOABT$P{E8E
8
9 //EErn11 B RABMEBEER
10 MODIFY_REG (GPIOA->MODER, GPIO_MODER _MODE1l_1, GPIO_MODER _MODEll 0);
11
12 while (1)
135 {
14 SET_BIT(GPIOA->BSRR, GPIO BSRR BS1l);//PAl1HIH=EF
15 delay (0x3FFFF) ; //BAFIERT
16
a1 SET_BIT(GPIOA->BSRR, GPIO BSRR BR11);//PAl1EIH{RKEF
18 delay (0x3FFFF) ; // B {FERT
19 -}
20 | §
21 L
22 void delay(uint32_t nTime)
23 EH{
24 while (nTime--);
25 | }
26
27 L
2
25 fmiF

A TER build S AFFARIR,

2-9

2 - | L&”lb‘ Target 1

VR AR OO
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4 HIM” \Objects\Pro.axf” — 0 Error(s), 0 Warning(s).ft, KERFRHZEL,

2.6

Build Output

2-10 Build Output

linking...

T
(1) BIrER—mEd

Build started: Project: Pro

*#* Using Compiler 'V5.06 update € (build 750)', folder: 'D:\Program Files\Keil vS5\ARM\ARMCC\Bin'
Build target 'Target 1°'

assembling startup py32f030xx.s...

compiling main.c...

compiling system py32f030xx.c...

Program Size: Code=420 RO-data=208 RW-data=0 ZI-data=1120
" .\Objects\Pro.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:01

USB 5 PC 18i&, S—imiBid SWD 5 MCU 8%, & 2-18

PY32F030 [ SWD A= FEFEIK, BEFERSEY TVCC, SWDIO, GND, SWCLK, RST

#ORFD MCU/Start Kit i) VDD, SWDIO(PA13),

(2) T EERIEAEEZHITH Options for Target &M

(3) ¥ Debug T,

[ 2-11
2 ~ ‘L3"$|Target1 vé ’A}'ﬁ

{HEEE PY-LINK 1% CMSIS-DAP Debugger

[ 2-12 Debug JEIHELE

K Options for Target Target 1' X
Device | Target | Output | Listing| User | C/C++ |Asn | Linkerlltilities |
(" Use Simulator ~ with restrictions  Settings | I(: Use: |CMSIS-DAP Debugger LI Settings |I
I” Limit Speed to Real-Time
¥ Load Application at Startup V¥ Run to main() [V Load Application at Startup ¥ Run to main()
Inttialization File: Initialization File:
Restore Debug Session Settings Restore Debug Session Settings
v Breakpoints W Toolbox [V Breakpoints V¥ Toolbox
[V Watch Windows & Performance Analyzer [V Watch Windows
V' Memory Display V' System Viewer [V Memory Display [V System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
[sARMCM3 DLL [-REMAP [sarmcm3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
[pARMCM1.DLL [pCMO- [TARMCM1.DLL [pCMO-
™ Wam if outdated Executable is loaded I~ Wam f outdated Executable is loaded
Manage Component Viewer Description Files ... |

oK Cencel Defuilts | Help

Puya Semiconductor
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(4) BEN Utilities TUHE, iSHIAECE RS 1R

& 2-13 Utilities ETFCE
Options for Target ‘Target 1 X
Devicel Targetl Dutputl Listing] User ] C/C++ ] Asm ] Linl(er] Debug Utilities

Configure Fla_sh Menu Command
I (% Use Target Driverfor Flash Programming I ¥ Use Debug Driver
— Use Debug Driver — I Settings | | [V Update Target before Debugging

it Fle: [ J Ed_nJ

" Use Extemal Tool for Flash Programming
Cammand:[ _]
Argumems:[
r

Configure Image File Processing (FCARM):
Output File: Add Output File to Group:

Source Group 1 j

Image Files Root Folder: | [ Generate Listing

OK ‘ Cancel I Defaults I Help
(5) ¥t Flash Download TWH, HRIEBREGHRIELSIEENAIEIE

& 2-14

¥ Options for Target 'Target 1 has
Device | Terget | Dutput | Listing| User | C/C++ | dsm | Linker Utilitiesl
€ Use Simulator  with restrictions  Seffings | % Use: [CMSIS-DAP Debugger |

™ Limit Speedto Real Time

¥ Load Application at Startup ¥ Runto main() ¥ Load Application at Startup ¥ Run to main()

CMSIS-DAP Cortex-M Target Driver Setup

Debug | Trace |Flash Download JPack |

| Download Function " RAM for Algorithm

LORAD " Erase Ful Chip ¥ Program
;i * Frase Sectors ¥ Verfy
" DonotErase [~ Resetand Run

Start: [1x20000000  Size: [(xD0001000

P ing Algorithm

Description | Device Size | Device Txee | Address Range
Pr32F030xx 64k B Flash 6k On-chip Flash (08000000H - 0BD0FFFFH

4 I Start I[EDEM}DDD Size: |(x00010000 I

k. | Add | Remove |

0K | Cancel | Help |

(6) ¥t Debug T, FeRhHE=FEXEE
NRIPESFERE 7EMN MDK 272’ CMSIS-DAP-JTAG/SW AdapteriRBIH{AERS, WNRERSF

KRIREE LB, 7£'SW Device' IRBIZIFAIRAIS H, HERE. 5% SW 0O, RIELRER
ER & Max Clock(RAJECE R 10MHZ, 305 NEEMAITEILANPE(E Clock),

Puya Semiconductor 8 /13



i FAFEi

2-15 Debug Setting 1&INECE

Device | Target | Dutput | Listing | User | C/C++ | Asm | Linker Utili:ies}
" Use Simulator ~ #ith restrictions  Seffings | | {* Use: |CMSIS-DAP Debuager -

™ Limit Speedto Real-Time

¥ Load Application at Startup [# Run to main() [# Load Application at Startup ¥ Run to main{)
e RS-

t Driver Setup >

Trace | Flash Download | Pack |

CMSIS-DAP - JTAG/SW Adapter SW Device
||CMS\S-DAP ﬂ I IDCODE Device Name

SWDIO | ) («0BC11477  ARM CoreSight SW-DP
Serial No: [07000000334603" 2 e | o
Firmware Version: |1.10 J
7 Pat:[sW = @
O ,7
Max Clock: | 10MHz hd
Debug
Connect & Reset Options Cache Options Download Cptions
1 Connect: | Nomal j Resst |SYSF!ESETREQj ¥ Cache Code ™ Verfy Code Download
[# Resct afte Cornect ¥ Cache Memory ™ Download to Flash
o " Log Debug Accesses [ Stop after Reset

| o || ] Help .
(7) AT E#RY Download %50, FFATE

B 2-16 THIERF
- Targeﬂ VR AR O&
fEFF NEE, 'Build Output WEI-RFTEDLESRANE 2-17
Erase Done: EFR7THL
Programing Done: 4RIE5SHX
Verify OK: 36 ARIH

& 2-17 Build Output

Build Cutput

Load "C:\\Users\\huangchao\\Desktop\\PY32F030_ DEMC\‘\Cbjects\\Pro.axf"
Erase Done.

Programming Done.

Verify CH.

Flash Load finished at 17:26:53

(8) I THAIRNEMTERE, PA18EZAY LED KT AR

[ 2-18

Puya Semiconductor 9/13
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2.7

TR

(1) ;5T E#Z ' Start/Stop Debug Session’  %$H, HNJEXHRE.
FERXRAERAOLERNERAT AN —LHFENSRIENRAEE, LEHZ kel 1§ CiE
SHEERCRIVRES, TEMERIIWEN CEFR T, &xAIA-2" System Viewer HAILIEER
RE MCU FTAIMESZEE, R TEE Watch 1! TJLIESIETENE, AERITBEL
&R, & CIESMILmESENESME— M EEREEL, XN SR EREF SRz T
B.

EEmE LSRN TIEEFR, BN £— M8 RSTFHENEEM, BEFZE, BFMS
MEISFRRINEIRTT, EEEE-NMNUBIRERET, BEZEEFMSSEREEkR; BAE
FENMHRELLERE, SEFSEGTERME, RHEIHRAERFMSMANEIE, sJLINER
BFIETRMELRT, EENERRELIET, BERNHASPIHEEER.

BFESfzE, JLUER CIESEFNBOENEXREHEFSFEFRIGE, BEPEREnt
RIS ERTmAdith .

&l 2-19 {FEENFRE

GPIO_MODER_MODELL

LsECsSD
LsECSSON
LSEBYP
LSERDY
LsEON

-
Sumun SCBICSR: [0000GEED
I ISRPENDING

I~ ISRPREEMFT
Hepiraton ramipt & Reoet Cortel

SCBAIRCR [BFATE00

whils (nfime--}; Vestor Tale Ofsen
25 |1 ) SCBAVTOR: [08000000 ToL0FF 00000

0
Value

[
I
I
R
08000000

o

o

ENABLE ¥ CLKSOURCE
TICKINT [~ COUNTFLAG

Z8 RELOAD:[GDDAAB
5 CURRENT.[62AD300

SyTick->CALIB: [x20000000 TeNMS: [ac0000
SKEW [ MOREF

ASSIGN Bres¥Dissble BrsakEna Dl Breskill Greskiise GreskSer DreskAccess COVERAGE COVIOFELE DEFINE DIR mispiay Encer [ n JSum s [ | e z J: | : E|_-|_u| o
(2) XIFAVEFAEHIIEE

Start/Stop Debug Session(Enter or leave a debug session)

Insert/Remove Breakpoint(Insert or remove a breakpoint at the current line)
Disable All Breakpoints in current Target

Kill All Breakpoints in current/active Target

Reset(Reset the CPU)

Run(Start code execution)

Step(Step one line)

Step Over(Step over the current line)

Step Out(Step out of the current function)

Run to Cursor Line(Run to the current cursor line)

Command Window

Disassembly Window

Registers Window

Call Stack Window

Watch Windows

Memory Windows

LB A INEERIAIAIES%E Keil MDK AP FA, XEAHEIA,

X ©©0006060606060606060000
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() MRS EHREEEO
MR TE# 'Peripherals’ --> 'System Viewer AJLABEKIRE MCU FiEIMRESFEEHIE.

Edit View Projet Flash Debug | Peripherals | Tools SVCS  Window  Help
|13H§|- B Lﬁ| | System Viewer 4 ADC % vé—iﬁ|@v|
!| O| IR *{}| > | B Core Peripherals COMP "B W -
e ———————— CRC
sters 3 [ Disassembly
¥'| DBGMCU

dster | Value "
Core 7: SE DMA NR, RCC_ICPENR GPIOAEN);//GPIOART${%3

3.
W 8: 341 .

g1 / THER

0%08000204 4815 FLASH . Inc.#R41 @ @0x0800025C
0x08000206 €B40 GPIC kY| GRIOA
o ) 12¢ GRIOB
,j main.c ,j startu e EHTF .dbgconf

1 #include 4 IED

2 LPTIM

3 woid delay PR Ie);

4

5 int main(y v | Ree

6 [-{ RTC .

7| sETEIT| ) [CC_TOPENR_GPIOREN) ;//GPICAT] #{E &

8
Saten 9 | //&EEer  SSCRG =
Tnternal 10 MODIFY E TIM » B, GPIO _MODER MODELl 1, GPIO MODER MODE
H C. ., - USART 3
o Privilege Privileged 12 while (]

(4) ik DBGMCU FH17s5
ATEFER, JUEENBREIRE Edit iIRE DBGMCU FHFasR0E.
ATTE MCU #HAN STOP/SLEEP B /StEaEH TN, B TIFEE2IAE DBGMCU_CR 1738
AYEIZE I 0x00000002, BD DBG_STOP & 1, XIRIE 2-23 Al DBG_STOP {U#E Ak,
E 2-21 B9 »dbgconf AP LMRIESLIRGEKBITEN, REERIBERNTIN=4M75, 5
BUXSRL PY32F030 BY DBGMCU_CR, DBG_APB_FZ1 #1 DBG_APB_FZ2 EfFs%, X 3 NMNEFEsRAIE
&% PY32F030 UEFM.
& 2-21
| EE E ] @ Jae| a-le o s &-|E:

.540 “ @

an.: d startup_py32f03Mee.s D Target_1_P¥32F030x8.dbgconf

#include <py32f0xx.h>
F Devicel Targetl Output | Listingl Tser I C/AC+ I hsm | Linker Utilities |
(" Use Simulator ~ with restrictions  Seftings | = Use |CMSI5-DAP Debugger LI I Settings I

[™ Limit Speed to Real-Time

MSIS-DAP Cortex-M Target Driver Setup X

Debug | Trace | Flash Dowr\loa&

Debug D
Pack: Puya.PY32F0xx_DFP.1.0.0

¥ Enable [T Enable Flash Sequences

™ Log Sequences: IC'-Users'-',\'ewna'-Desktnp'-ﬁf’-‘r—'-U(,%iégfﬁﬁﬁ?ﬂﬂleaample1_Saquencas_' log

Corfiguration: I.\DebugConﬁg\Target_‘I_PYS\ZFDE&S.dbgcan | Edi... I

0K Beeil | Help |

Puya Semiconductor 11/ 13
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[&] 2-22
[ Target_1_PY32F030x8.dbgconf

/f File: PY32F838xx.dbgconf
// Version: 1.0.8

/f <<< Use Configuration Wizard in Context Menu >>>

// <h> Debug MCU configuration register (DBGMCU_CR)
I/ <o.1> DBG_STOP <i>» Debug stop mode
IR

| Dbemcu_cr = exeeoeeenz; |

// <h> Debug MCU APB freezel register (DBG_APB_FZ1)

Iy <i» Reserved bits must be kept at reset wvalue

// <o0.31> DBG_LPTIM_STOP <i> LPTIM stopped when core is halted

I/ <0.12> DBG_IWDG_STOP <i» Independent watchdog stopped when core is halted
//  <o0.11> DBG_WWDG_STOP <i> Window watchdog stopped when core is halted

I/ <0.18> DBG_RTC_STOP <i» RTC stopped when core is halted

[/ <o.4> DBG_TIM6_STOP <i» TIM6 counter stopped when core is halted

I/ <o.1> DBG_TIM3_STOP <i» TIM3 counter stopped when core is halted

</h>
DbgMCU_APB_Fz1

// <h> Debug MCU APB freeze2 register (DBG_APB_FZ2)

0x00000000; |

Iy <i» Reserved bits must be kept at reset wvalue
I/ <0.18> DBG_TIM17_STOP <i» TIM17 counter stopped when core is halted
I/ <0.17> DBG_TIM16_STOP <i» TIM16 counter stopped when core is halted
I/ <0.15> DBG_TIM14_STOP <i» TIM14 counter stopped when core is halted
I/ <0.11> DBG_TIM1_STOP <i» TIM1 counter stopped when core is halted

S e hs
| pbgrcu_aPB_Fz2

©x00000000; |

/f <<< end of configuration section >>>

& 2-23

Disassembly n [ DBGMCU
0x08000202 4770 BX ir -~
T: SET_BIT (RCC->IOPENR, RCC_IOPENR_GPIOREN);//GEIOART#F{ZRE =
8: Property Value
ER (rEEr R E R R ER DT 060001000 |
c0x08000204 4815 LDR =0, [pc, #8341 ; @0x0800025C
LDR

<

0x08000206 €B40

r0, [x0,#0x34]

=-CR 000000

575 57

] maine | ] startup_py32i030ous | | ] Target_1_PY32F030x@.dbgcant

#include <py32f0xx.h>
void delay(uint3z_t nTime); [

int main(void)
1{
SET_BIT (RCC->IOPENR, RCC_IOPENR_GPIOREN) ://GPIonETF({EEE

rEBem 1 AERSHER

MODIFY REG(GPIOA->MODER, GPIC_MODER MODE1l 1, GPIO_MCDER_MCDELll d);

while (1)

{
SET_BIT (SPICA->BSRR, GPIC_BSRR_BS11)://PRLIEIZEET
delay (Ox3FFFF) ; / /B EERT

SET RTT(EPTOA->RSRR. EPTO RARR RR11M:/ /PR 1S H{EETF

>

| DEGMCU I CRC

GPIOA | RCC

Puya Semiconductor 127/ 13



hRA S8 BPRPFh

3 IREHBE

Version HEHA Date
V1.0 Initial Release 2022.07.5

PUY)

Puya Semiconductor Co., Ltd.

IMPORTANT NOTICE

Puya Semiconductor reserves the right to make changes without further notice to any
products or specifications herein. Puya Semiconductor does not assume any
responsibility for use of any its products for any particular purpose, nor does Puya
Semiconductor assume any liability arising out of the application or use of any its
products or circuits. Puya Semiconductor does not convey any license under its patent
rights or other rights nor the rights of others.
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