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LA SR AT IR A BT E AT Keil MDK 2R FF A RS, MDK TELE&1Z : hitps://www2.keil.com/mdk5,
1.1 & PY32 DFP
(1) Wik pack &

1-1 pack Z&E6

(2) math Next #2450

1-2 LAREER

Pack Unzip: Puya PY32F

‘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_vE\amPacks\Puya\PY32F0e_DFPAD.0.1

I Next »> |I Cancel

(3) st Finish %4
B 1-3 EERNIhiREE

Keil Pack Unzip completed
Puya PY32F0w_DFF 0.0

Keil Pack Unzip has performed al requested operations successtuly.

i Frish ||
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2.1 FEIRE

(1) Xk, XHRRIESFGRS, 17T Keil it

= 2L H ’ 1
B 2-1 8 Project’ -->

KA pvision

File Edit View [ project | Flash Debug Peripherals Tools SVCS  Window Help

S d o

New uVision Project’

New pyision Project...
New Multi-Project Workspace...

Open Project...
Project = "

Export

Manage

(2) Create New Project, {RIFEFENETT

2-2
B

« . TI « SE > PY32F030 DE..

I v |0 O #%"PY32F030_DEMO”

min - gEEvHE . @

= B EMER Eid]
§30HEE
= ey
Sh:=
4 7=
b ER
B =FE
i FIEEEE (C)
- THEE D) v « >

EEN)| Pro | -
FEER(T): | Project Files (*.uvproj; *.uvprojx) v

I

~ st

(3) % MCU BIE

RIEFF A IRERL MCU BERRIBISSREEE, IXBHANEFE PY32x8' 8L, IIRIXEBIREHIMFE

BEEFE_E, WARBRINLE device .,

& 2-3 &AM MCU 215

ERy MCU BIE,

[Software Packs ~|
Vendor:  Puya
Device:  PY32F030:8
Toolset:  ARM
Search
Desciption:
=% Puya The PY32F030 mainstream microcontrollrs are based on high- ~

performance Am Cortex-M0+ 32bit RISC core operating at up to 48

=71 PY32F0 Series MHz frequency

=1 PY32F030

- 64 Kbytes of Flash memory
8 PYI2F030N3 _ Kbytes of SRAM
43 PY32F030x4 -giﬂwaw?mem memory i A
- 5 different package types. covering 20pin. in and 32-pin
43 PY32F030xE products
@ pYI2F0I0T - Standard commurication interfaces (112C, 2 SPI and 2 USART)
-1 120t ADC
43 PY32F030x8 5 1654 Timer

T STiicraciecironies - The working temperature range of is 40°C~85°C
- The working voltage range is 1.7V~5.5%

4 Rl v
[0 Cancel Help
(4) Manage Run-Time Environment

215t CMSIS-->CORE RN {4, Wisk Device-->Startup NI E13 1+
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2-4 FENHETR

K Manage Run-Time Environment b4
Software Component Sel Variant Version  Description
=K 3 Cortex Microcontroller Software Interface Components
lv CORE v | 540 CMSIS-CORE for Cortex-h. SCO00. SC300 ARMvE-M, ARMvE]-M
7 DsP | Source <180 CMSIS-DSP Library for Cortex-b, SCO00, and SC300
# NNLib r 130 CMSI5-NN Neural Network Library
4 RIS (AP)) 1.00 CMSS-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 Specifications
€ 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 Ethernet or Serial protocols
4 use MDK-Plus +|6130 | USB Communication with various device classes
. 5l
Validation Output Description

Resolve | |Select F Datails Cancel Help
2.2 #h0 main.c &

® i Project B 'Target 1‘f1f9'Source Group1'S {432, TEEHAVEO5i%EE “"Add New
Item to Group 'Source Group1'...”

o TEEHAIXHEIERILEEE C File (.c) , "Name JRFEFIEN main.c 347

2-5 7300 main.c 314

Add New Item to Group 'Source Group 1' x

Create a new C source file and add it to the project.
C |C File (.2} pre

@ C++ File { opp)
\ﬂ Asm File (. s)

h | Header File (k)

\%Text File [ tut)

@Image File [ #)
s
1@ User Code Template

Type: |C File {.c)
I-lame: |main.c I
Location: |C: \Wsersthuangchao\DesktopPY 32F030_DEMO

=
Add Close | Help

2.3 &N PY32F030x8 7=
(1) RETEENEAREZEFTFF Options for Target &

2-6

ILJ IZ.I @‘ ?ﬁf Target 1
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(2) #\ C/C++IRE, &0 PY32x8 7= I FEIFf7=

2-7
Options for Target 'MAIN'
Tevice I Targetl Dutputl Listing | User C/AC+ Nasm I Linker I Debug I Utilitiesl
— Prep Symbols
Definef| [P Y22F020x8
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-Wiite Position 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

2.4

0K

| Cancel | Defaults |

448 main.c X4

i MHREEBEL—TEBT, FRAIRES

& 2-8 main.c /&

] main.c

Help |

2
3
4
S
(3
7§
8
9
10
11
12
13
14
15
16
1 fir/
18
19
20
21
22
23
24
25
26
27

25 fmiF

finclude <py32f0xx.h>

void delay(uint32_t nTime);

int main(void)

=] ¢

while (1)
=

delay (0x3F

.}
}

E{
while (nTime--);

}

METEE build 1ZEHFFIATRIE.

| Loan
‘ 56‘ Target 1

//EErn11 BB HEER
MODIFY_ REG (GPIOA->MODER,

GPIO_MODER_MODE1l_1,

void delay(uint32_t nTime)

[ 2-9

SET_BIT (RCC->IOPENR, RCC_IOPENR_GPIOAEN) ;//GPIOABT£P{EEE

GPIO_MODER_MODE1l_0);

SET_BIT (GPIOA->BSRR, GPIO_BSRR BS11);//PRl1¥IH = EF
FFF) ; // BAFIERT

SET_BIT (GPIOA->BSRR, GPIO BSRR BR11);//PAll1HH{K=F
delay (0x3FFFF) ; //EAFIERT

VR AR OO
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44T \Objects\Pro.axf” — 0 Error(s), 0 Warning(s).ft, KEREFRHZEL,

2.6

2-10 Build Output

Build Output

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...

linking...
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

TH

(1) BHESE—IRET USB 5 PC 18iE, B—im@d SWD 5 MCU i8&E, & 2-18

PY32 ZF SWD A FEER, 51555888 TVCC, SWDIO, GND, SWCLK. RST &%
1 MCU/Start Kit f§ VDD, SWDIO(PA13). GND. SWCLK(PA14). NRST(PF2){8iE.

(2) RETEENEAREZEFIFF Options for Target &

& 2-11
‘L3"2|Target1 vﬁ "?@

(3) ¥ Debug TiH, {HESS PY-LINK %% CMSIS-DAP Debugger

& 2-12 Debug EIMALE

Options for Target ‘Target 1' X
Device | Target | Output | Listing | User | C/C++ | Asm | LinkerUtilities |
" Use Smulstor ~ with restrictions  Seftings | If: Use: CMSIS-DAP Debugger LI Settings |I
I™ Limit Speed to Real-Time
¥ Load Application at Startup ¥ Runto main() [V Load Application at Startup ¥ Run to main()
Initilization File: Initialization File:
Restore Debug Session Settings Restore Debug Session Settings

[V Breakpoints ¥ Toolbox I Breakpoints ¥ Toolbox

[V Watch Windows & Performance Analyzer ¥ Watch Windows

¥ Memory Display [V System Viewer ¥ Memory Display [V System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
[sARMCM3DLL [-REMAP [sarmcmM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DARMCM1 DLL |pCMo» |TARMCM1 DLL |gCMO»
™ Wam f outdated Executable is loaded [~ Wam ff outdated Executable is loaded

Manage Component Viewer Description Files ... |

oK Canoel Defealts | Help

Puya Semiconductor 7113
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(4) #N Utilities TUHE, BAERERESIER

2-13 Utilities JEIFCE
K Options for Target ‘Target 1' X
Devicel Targetl Dutputl Listingl User I C/C++ ] Asm ] Lin](er] Debugz Utilities

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

int Fie: [ J Ed_n‘

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

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

Source Group 1 j

Image Files Root Folder: | [~ Generate Listing

0K ‘ Tl I Defaults I Help
(5) #A Flash Download TUH, RiEBENG A RVELSIEENAIEE

Device | Target | Output | Listing | User | C/C++ | hsm | Linker Utilitiesl
 Use Simulstor ~ with restrictions  Sefiings || ' Use: [CMSIS-DAP Debugger |

™ Limit Speedto Real-Time

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

S-DAP Cortex-M Target Driver Setup

Debug | Trace |[Flash Download fpack |

|- Download Function " RAM for Algarithm

LOAD " Erase Full Chip ¥ Program
_‘Fi * Erase Sectors W Verfy
" DonotErase [~ Reset and Run

Start: [x20000000  Size: [(x00001000

—Pr ing Algorithm

Description | Device Size | Device Tzee | Address Range
PY32F030kx 64k B Flash 64k On-chip Fash (08000000H - 0B00FFFFH

4 | Start: |Ch081]]4]4]]} Size: | (00010000 I

| Add | Remove |

0K | Cancel | Help |

(6) ¥t Debug T, FoRhE=FEXEE
INRLES[ERE 7NN MDK 272’ CMSIS-DAP-JTAG/SW AdapteriRplth{hE=s, WNRERIFF

KRIRELE LB, £'SW Device RIRBIZEIFAIRATSH, FHERH., 15F SW #0, 1RIEsCrER
BtE Max Clock(RTBCERL 10MHZ, SNER TNEIKMATELEAEAE Clock),
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[ 2-15 Debug Setting &AL E

B Options for Target Target x

Device | Target | Gutput | Listing| User | C/C++ | Asm | Linker Utilities]
" Use Simulstor ~ #ith restrictions  Seffings | | ' Use: |CMSIS-DAP Debuager -

[ Limit Speed to Real-Time

¥ Load Application at Startup ¥ Runto main{) ¥ Load Application at Startup ¥ Run to main{)
——— I
CMSIS-DAP C Target Driver Setup et
Trace | Flash Download | Pack |
CMSIS-DAP - JTAG/SW Adapter SW Device
|CMSIS-DAP j IDCODE Device Name
SWDIO | @ 0x0BC11477  ARM Core Sight SW-DP
Senial No: [170000003346a" i i | R
Fimware Version: |1.10 J
3 Pat:[sw  ~ o
{5
Max Clock: | 10MHz -
Debug
Connect & Reset Options Cache Options Download Options
1 Connect: [Nomal | Reset:[SYSRESETREQ v| | | ¥ Cache Code I~ Verfy Code Download
[ Reset after Cornect [¥ Cache Memory ™ Download to lash
o " Log Debug Accesses | Stop after Reset

| oK \l Caneel Help -
(7) BRFETE#H Download %50, FHATE:

& 2-16 THERF

i @ - 14 [38] et IR &= e o@
T2 T2, 'Build Output IR+ T ENEEERANE 2-17

Erase Done: E&7ehk

Programing Done: #RFE5chX,

Verify OK: 136 A%IH

[E| 2-17 Build Output

Build Qutput

Load "C:\\Users\\huangchao\\Desktop\\PY32F030_DEMC\\Cbjects\\Pro.axf"
Erase Done.

Programming Done.
Verify CK.
Flash Load finished at 17:26:53

(8) W THARIRMNERHIZERE, PA18EEAY LED TN

& 2-18

Puya Semiconductor 9/13



{EF

BPRFH

2.7

TER

(1) | TE R ' Start/Stop Debug Session’ %40, HABXFE.
FEEXRERAALETNERAT RN —LHFENSRENRRAEE, LEZ kel i CIE
SEECRIIRIE, TEMEKIIREN CEF T, &xAIHRE" System Viewer' HLIEE
28 MCU FTAIMESFEENE, B TEE Watch 1’ BILIEEIETENE, HERIIBEE
&R, & CIESMILmESENESME— M EEREEL, XN SR EREF SRz T
B.

EEdmE LS ITEEH, BN £—MrE RST FHENEEN, B8FZFE, BFiS
MEIRFRIINEIETT, REEE-NMNZHRESRET, BEZEEFMSSEREER;, BAE
FENMRHRELLRIE, SEFESREITRRIME, RHEEILRHEFRMSZENMEE, sTLIER
BFETEPMELRT,; EENESERRLSIET, BRIHEHARBIHEEET.

BFEEMzE, JLUEER CIESEFNEOCMEREHERGFEFREIGRE, EPEaREnit
ARENTLUS ERTRAYtTT .

2-19 (FEFANFRE

L5COSEL
L5COEN
BDRST
excen

LsECssD
LsECSSON
LSEBYP
LSERDY
LsEON

-
Sumun SCBICSR: [0000GEED
I ISRPENDING

I~ ISRPREEMFT
Hepiraton ramipt & Reoet Cortel
SCBAIRCR [BFATE00

Vestor Tatle Oftser
SCB-3VTOR: [08000000 TBLGFF: 6100000

CE—
C—
C—
C—
s

s

o

g O
roper Value
o
& AHERSTR
& APBRSTRI
7 APEENR:

ENABLE
TICKINT [~ COUNTFLAG

A8 RELOAD:[G00AAE
S 0 curmenT.[GaAD300

siesvr
SynTick->Caug; [RB000000 Terws; [o<B00000
I s 2 NoRes

eas COVERAGE COVIOFILE DEFTNE TR Dispiar Eeces || JBue [ | e = 1= |
: o uiocn

as: Enasle
N

(2) IFHYEFAEHATIEE
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 FREXINEEIARIAIES%E Keil MDK AP FA, XEAHEEIA.

X ©© 0000000060000 00
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(3) INRBFREEEN
MR TEFE Peripherals’ --> 'System Viewer J LABEEIZE MCU FrBIMEE17280Y(E.

& 2-20

Edit View Project Flash Debug | Peripherals | Tools SVCS_ Window Help
\ﬁﬂﬂ| e Lﬁ| System Viewer 4 ADC ] vé‘idﬂ@‘

|
!| O‘ o 1’{}| ] ‘ o Core Peripherals ¥

comp 4. |-
CRC
sters 3 [ Disassembly
DEGMCU
ieter [ Velue 0x08000202 4770
=
- 7 SE  DMA NR, RCC_IOPENR_GEIOAEN);//GEIOART$#{Z§
-
. 2t BTl .
3: I 1HER
0x08000204 4815 i Inc.#R41  : @Ox0800025C
0202000206 €840 GPIO »i[v| crioa
<« ) 12¢ GRIOB
,j main.c ,j startu Wi S .dbgconf
1 #include 4 =D
2 LETIM
3 wvoid delay PWR i)z
4
5 int main(y v | Rec
601 RTC 3
DF 7| seremr( ) [CC_TOPENR_GPIOAEN) ;//cPIcalf & {EEE
8
ga‘s‘lzem 9| //EEe  SCRG =
S 10 | MODIFY F » R, GPIO MODER MODE1l 1, GPIO MODER MODE
< Mode Thread 11
o, e A USART »
o Privilege Privileged 12 while (]

(4) Fi& DBGMCU =778
A7 EFEL, JUEEANEXRIRE Edit iIRE DBGMCU FHFesRYE.
AT MCU A STOP/SLEEP B fEthaet TN, S8 =IFEEHIAE DBGMCU CR Z1Fes
BYEIRE S 0x00000002, BD DBG_STOP{UE 1, XIMIFE 2-23 Al DBG_STOP {4k,
B 2-21 89 »dbgconf XEBPALMRIESLRERKBITEN, REERABERNEIN=AM7, o
BUXTRL PY32 A9 DBGMCU_CR, DBG_APB_FZ1 #1 DBG_APB_FZ2 1788, 1X 3 NEFRENMIENE
S py32 FUEFM.
& 2-21
| == = | & JaRe @-le o @-|E:

{x]d=z ¢ v e

ain.c d startup_py32f030eos D Target_1_P¥32F030x8.dbgconf

#include <py32f0xx.h>

F Devicel Targetl Uutputl Listingl User I C/C++ I hsm I Linker Utilities |
¢ Use Simulator ~ with restrictions  Seftings | o Lse: |CMSIS-DAP Debugger ;l | Settings I

[~ Limit Speed to Real-Time

315-DAP Cortex-M Target Driver Setup X

Debug | Trace | Flash Download

Debug D
Pack: Puya.PY32Flec_DFP.1.0.0

¥ Enable I™ Enahble Flash Sequences

[~ Log Sequences: IC"-Users'-',\'Elna'-Desktnp'-Kf#'-ﬁiégfﬁﬁﬂé:-ﬂﬂ'-B:rample1_5&quences_' log

Configuration: I.\DebugConﬁg\Target_‘I_PYEZFME.dbgconf | Edit... I

0K Cancel | Help

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

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

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

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

| Dbgmcu_cr = exeeecsee:; |

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

I/ <i>» Reserved bits must be kept at reset wvalue

/! <0.31> DBG_LPTIM_STOP <i>» LPTIM stopped when core is halted

I <0.12> DBG_IWDG_STOP <i» Independent watchdog stopped when core is halted
I/ <0.11> DBG_WWDG_STOP <i> Window watchdog stopped when core is halted

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

/! <o0.4> 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>
[DbalCU_APE_Fz1 - 6x00000000; |
—

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

I/ <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
/! <0.15> DBG_TIM14_STOP <i> TIM14 counter stopped when core is halted
I <o.11> DBG_TIM1_STOP <i» TIM1 counter stopped when core is halted
[l <2tk

| bbgricu_APB_Fz2 = exeeeeeees; |

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

2-23

Disassembly n B DBEGMCU
0x08000202 4770 BX ir ~
&
7z SET_BIT (RCC->IOPENR, RCC_IOPENR GPIORAEN);//GEIOART#F{ZRE
g: Property

<

50x08000204 4815 LDR 0, [pc, #3841  ; €0x0800025C T
0x08000206 €340 LDR x0, [x0,$0x34] . &
n—rnnnAnnn nana P v wmme DEG_STOP

>

a: /BB ra 1 RERE R ER Llcol A 050001000 |
: 0xD0000C
v ]

s 71
] mainc ] startup_py32f03Gocs | || Target_1_PY32F030x8.dbgcont - X APB FZ2

1 #include <py32f0xx.h> -

wvoid delay(uint32_t nTime); [

{

z

3

4

5 int main(wvoid)
&

7, SET_BIT (RCC->IOPENR, RCC_IOPENR_GPIOREN) ;//GPTonfT #F({EEE
5

9 rEErn 1 B AR EER

10 MODIFY_REG (GPICA->MODER, GPIO_MODER MODE1l 1, GPIO_MODER_MODELl 0):
11
12 while (1)
13 {
12 SET_BIT (GPICA->BSRR, GPIC_BSRR_BS11);//FRLIEIHIF£F
15 delay (0x3FFFF) ;// SHFRERT
16
17 SET RTT/GEPTOA—RSRR. (PTO BSRR RR11Y :/ /PR3 HEETF e
> |DBGMCU| ¢ | GPIoA | RCC
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Version [=):i] BEINcH
V1.0 2024-06-12 | ¥R

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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