PUYY User Manual

PY32_ Keil DFP_UserManual

Introduction

This document is used to describe the installation and use of the PY32_DFP device package.
This device package is suitable for the MDK integrated development environment. Before
installing this device package, you need to install the MDK tool.

This device package cooperates with MDK software and emulator PY-LINK to realize the
development and debugging of PY32 series MCU. It supports four functions: new project,
compilation, download, and simulation debugging.

This document uses the PY32F030x8 device as an example demonstration.
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1 Installation

Before installing this device package, you need to install the MDK integrated development environment.

MDK download path: https://www2.keil.com/mdk5.

1.1 |Install PY32_DFP
(1) Double-click the package

Figure 1-1 pack installation package

(2) Click the Next button
Figure 1-2 Installation path

Release 8/2021

This program instals the S oftware Pack:

Puya PY32F0xx_DFP 0.0.1
Puya PY32F0 Series Device Support

Destination Folder

D:\Program Files\Kei_v5\amPacks\Puya\Py32F liex_DFPAD.0.1

i Next »> |I Cancel

(3) Click the Finish button

Figure 1-3 Installation successful reminder

Keil Pack Unzip completed
Puya PY32F0w DFP 0.01

Keil Pack Unzip has performed all requested operations successfully.

I Finish ||
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2 Use of DFP

This chapter include the flow of create new project, compile, download and debugging.

2.1  Create new project
(1) Create a new folder, name the file according to your preference, and open the MDK software

Figure 2-1 Menu bar 'Project'--> 'New uVision Project'
&2 pvision
File Edit ylewﬂgm Debug Peripherals Tools SVCS Window Help
L

New Multi-Project Workspace...

Open Project...
Project .

Export

Manage

(2) Create New Project, save it in the new folder

Figure 2-2
B Create New Project

c . 1.' <« &M » PY32F030 DE. I v o O mE°PY32F030_DEMO”

F=loid Eifed=o - (7]
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EESEREHIIENT,

sy Pro | v
SEEM): Project Files (“uvproj; *uvprojx) -

N e

(3) Select MCU
Select MCU according to the Start Kit.

Figure 2-3 Select MCU

Tavice |
[Saftware Packs ~|
Vendor:  Puya
Device:  PY32F03k:2
Tooket:  ARM
Search
Description
5@ Puya [The PY32F030 mainsiream microcontrollers are based on high- ~
548 PY2F0 Series ?ﬂeﬂf?;"uii ;A:n Cortex-MDs 32bit RISC core operating at up to 43
=% PY32FO30 St Koy of e
- es of Flash memory
3 PY32F030:3 _8 Keytes of SRAM
@ prazoa 3 ioons mackioge e amveing 2bsin, 25 and 32
&1 pya2F03086 D;“dmz:re package types, covering in, in and 32-pin
& pya2r030e7 - Standard communication interfaces (1 12C, 2 5Pl and 2 USART)
-1 125t ADC
€ PY32F030x8 -5 160it Timer
% STMicroelect - The working temperature range of is -40°C~85°C
v creslectionics - The working voltage range is 1.7V~5.5V
4 AR v

0K Cancel Help
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(4) Manage Run-Time Environment
Check 'CMSIS -- > CORE ' to add the core file, check ' Device --> Startup' to add the startup file.

Figure 2-4 library file management

K Manage Run-Time Emironment *
Software Component Sel. Variant Version  Description
=4 oMl Cortex Microcontroller Software Interface Components
|7 core v | 540 CMSIS-CORE for Cortex-M. SCO00, SC300, ARMvE-M, ARMvE.1-M
# DSP ™ Source <180 CMSI5-DSP Library for Cortex-M, SCO00, and 5C300
¢ NNLib - 130 CMSIS-NN Neural Network Library
4 RIOS (AP)) 1.00 CMSI5-RTOS AP for Cortex-M, SCO0D, and SC300
4 RTOS2 (API) 213 CMSIS-RTOS AP for Cortex-M. SCO00, and SC300
€ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
& Compiler ARM Compiler 160 Compiler Extensions for ARM Compiler 5 and ARM Compiler §
o € _Ded Startup, System Setup
1% startup 2 001 System Startup for Puya PY32FD Series
& File System MDK-Plus 6110 | File Access on various storage devices
€ Graphics MDK-Plus ~|5465 | UserInterface on graphical LCD displays
& Network MDK-Plus ~|7100 | IPy4 Networking using Ethernet or Serial protocols
& uss MDK-Plus +|6130 | USB Communication with various device classes
. o
Validation Output Description

Resolve Select F Detail=

2.2 Add main.c file

Help

® Right-click the 'Source Group1' folder in 'Target 1' in the Project window, and select " Add
New Item to Group 'Source Group1'..." in the pop-up window
® Select C File (.c) in the pop-up dialog, fill in the main.c file name

Figure 2-5 Add main.c file

Add New Item to Group 'Source Group 1'

C |C File (¢}

@ C++ File { cpp)
\ﬂ Asm File (5}
@ Header File (. h)
@ Text File {. txt}
@Image File (%)
@ User Code Template

Create a new C source file and add it to the project.

Type: |C File {.c)
IJame: |main.c I
Location:

|C: Wsersthuangchao {Desktop\PY 32F030_DEMO

Add

Close

Help

s
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2.3  Add macro
(1) Click the magic wand button in the toolbar to open the Options for Target window

Figure 2-6
B e |?2‘Target1 vﬁ .A_?@

(2) Enter the C/ C++ page, add PY32F030x8 macro, as shown below

Figure 2-7
Options for Target 'MAIN' *
Tevice I Target I Output I Listing | User C/AC+ Nasm I Linker I Debug I Utilities I
— Prep Symbols
Define | |PY32F030x8
Undefine:
— Language / Code Generation
[~ Execute-only Code [ Strict ANSIC Wamings: INI Wamings vl
Optimization: ILe\rel 0-00) vl [ Enum Container always int [ Thumb Mode
[ Optimize for Time [™ Plain Charis Signed [ No Auto Includes
I™ Spiit Load and Store Muttiple I Read-Only Position Independent [ C59 Mode
¥ One ELF Section per Function [ Read-Wiite Position Independent [ GNU extensions
Include:
Paths I J
Misc I
Controls
Compiler  |-¢99 —gnu ¢ —cpu Cortex-M0+ g -00 —apes=interwork —split_sections A
cortrol | /RTE/_MAIN
string v

0K | Cancel | Defaults | Help |

2.4  Edit main.c file
Note: Leave at least one blank line at the end of the file, otherwise a warning will be reported

Figure 2-8 main.c file

_] main.c
1 #include <py32fOxx.h>
2
3 void delay(uint32_t nTime);
4
5 int main(void)
64
7 SET_BIT (RCC->IOPENR, RCC_IOPENR_GPIOAEN) ;//GPIOAET#P{EEE
8
9 //EEen11 A ERAMBER
10 MODIFY_REG (GPIOA->MODER, GPIO_MODER MODE1l_1, GPIO_MODER MODE1l 0);
11
12 while (1)
13 |
14 SET_BIT (GPIOA->BSRR, GPIO_BSRR_BS11);//PAll1¥IH = =EF
15 delay (0x3FFFF) ; // B AFZERT
16
17 SET_BIT (GPIOA->BSRR, GPIO_BSRR_BR11);//PAl1EIH{REF
18 delay (0x3FFFF) ; //BAFIEET
a5 -~ ]
20 |}
2 -
22 void delay(uint32_t nTime)
23 H{
24 while (nTime--);
29 | }
26
27 -
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2.5

2.6

Compile
Click the toolbar ' build ' button to start compiling.
Figure 2-9

@‘ Liug' Target 1 v 53;\ é 0 ‘f*

&

When "\Objects\Pro.axf" - 0 Error(s), 0 Warning(s) appears, it means the program is compiled

successfully.

Figure 2-10 Build Output

Build Output

Build started: Project: Pro

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

Download

* Using Compiler 'V5.06 update & (build 750)', folder: 'D:\Program Files\Keil vS5\ARM\ARMCC\Bin'

(1) Connect the emulator with the PC through USB, and connect MCU with SWD, as shown in

Figure 2-18

PY32F030 uses SWD to download and debug. Please connect TVC, SWDIO, GND, SWCLK,
RST of the emulator to VDD, SWDIO(PA13), GND, SWCLK(PA14), NRST(PF2) of MCU/Start Kit

in sequence.
(2) Click the magic wand button in the toolbar to open the Options for Target window

Figure 2-11
@ @~ | ¥ Targets ]z e o @

(3) Enter the Debug page, the emulator PY-LINK selects CMSIS-DAP Debugger

Figure 2-12 Debug option configuration

Options for Target ‘Target 1' X
Device | Target | Dutput | Listing | User | C/C++ | Asm | LinlxerUtilities |
C Use Smuator  with restrictions  Setings | @ Use: [CMSISDAP Debugger ] _Settnas ||
I™ Limit Speed to Real-Time
¥ Load Application at Statup ¥ Run to main() [V Load Application at Startup ¥ Run to main()
Initialization File: Initialization File:
Restore Debug Session Settings Restore Debug Session Settings
[V Breakpoints ¥ Toolbox ¥ 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 pARMCMSDLL|
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DARMCM1 DLL |1>CM0* |TARMCM1 DLL |1:CM0*
™ Wanm f outdated Executable is loaded [™ Wam f outdated Executable is loaded
Manage Component Viewer Description Files ... |

oK Cancel Defalts | Help
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(4) Enter the Utilities page, please confirm whether the configuration is correct

Figure 2-13 Ultilities option configuration

Options for Target 'Target 1

Device | Target | Output | Listing | User | C/C++ | Asn

Configure Flash Menu Command
I % Use Target Driver for Flash Programming I

| Linker | Debug  Utilities I

¥ Use Debug Driver

— Use Debug Driver —

Settings | | ¥ Update Target before Debugging

Init File: [

" Use Extemal Tool for Flash Programming

Command: [

]

Arguments: [
r

Configure Image File Processing (FCARM):
Output File:

Add Output File to Group:

|Sourt;e Group 1 ;]

Image Files Root Folder: I

™ Generate Listing

OK ‘

Cancel I Defaults I Help

(5) Enter the Flash Download page and select the Programming Algorithm according to the

target chip

___Figure 2-14

R4 Options for Target Tar

5]

I~ Limt Speed to Real-Time

Device | Target | Output | Listing| User | C/C++ | hem | Lizker Utilitiesl
" Use Simulator ~ with restrictions  Seftings o Use: ICMSIS-D.RF‘ Debugger LI

¥ Load Application at Startup ¥ Bunto main()

V¥ Load Application at Startup ¥ Run to main{) |

et Driver Setup

CMSIS-DAP Cortex-M Ta

Debug | Trace |Flash Dowrload fPack |

o

RAM for Algorithm

- Download Function
LOAD " Erase Full Chip ¥ Program
;i * Frase Sectors W Verfy

" DonotErase [~ Reset and Run

Start: [(x20000000  Size: |(x00001000

—Pi ing Algorithm

Device Type | Address Range
On-chip Hash 08000000H - 0800FFFFH

Description | Device Size |
—
PY32F030kxx 64k B Hash [

I Start: |CkBBDDDDDD Size: | (00010000 I

| Remove |

0K

| Cancel | Help |
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(6) Enter the Debug page and complete the emulator configuration

If the emulator is connected to the computer, MDK will recognize the emulator in 'CMSIS-DAP-
JTAG/SW Adapter’, and if the development board is powered on at the same time, the chip of the
Start Kit will be recognized in 'SW Device' and displayed. Select the SW interface and configure
the Max Clock according to the actual situation (can be configured to 10MHZ, if the download
fails, you can reduce the Clock here).

Figure 2-15 Debug Setting option configuration

Device | Target | Gutput | Listing | User | C/0++ | hsm | Linker Uhlxt)es
" Use Simulator ~ #ith restrictions Settings @ Use: |CMSIS-DAP Debugger % ‘

™ Limit Speedto Real-Time

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

Trace | Flash Download | Back |

CMSIS-DAP - JTAG/SW Adapter SW Device
||CMSIS—DAP j | IDCODE Device Name
SWDIO i X
Serial No: [07 — @ OBC11477  ARM CoreSight SW-DP I
Firmware Version: [1.10 J
72 Pot:[sw =
- ’7
Max Clock: [10MHz
J J J 00
Debug
Connect & Reset Options Cache Options Download Options
1 Connect: |Nomal x| Reset:[SYSRESETREQ x| | | ¥ Cache Code I™ Verify Code Download
¥ Reset after Connect [v Cache Memory [ Download to Flash
™ Log Debug Accesses [ Stop after Reset
I Help

(7) Click the Download button on the toolbar to start the download

Figure 2-16 Download program
@ @' WTarget‘l w £\| t @ ‘P @
After the program is downloaded, the 'Build Output' tab prints the result as shown in Figure 2-17
Erase Done: Erase Done
Programing Done: Programming is complete
Verify OK: Verification is successful

Figure 2-17 Build Output

Build Cutput

Load "C:\\Users\\huangchao\\Desktop\\PY32F030 DEMC\\Ckjects\\Pro.axf"
Erase Done.

Programming Done.

Verify CH.

Flash Load finished at 17:26:53

(8) After pressing the reset button of the development board, the LED light connected to the
PA11 flashes
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Figure 2-18

2.7 Debugging
(1) Click the 'Start/Stop Debug Session' button on the toolbar to enter the debugging interface.
The leftmost part of the emulation debugging page shows the current values and system
information of some registers inside the microcontroller. The above is the code that keil converts
C language into assembly. The following is the C program we wrote. Or set the value of all
peripheral registers of the MCU, at the bottom is 'Watch 1' to view the value of any variable, which
is convenient for us to track and find errors. There is a yellow arrow in the C language and
assembly language windows, which represents the current position of the program.
In the toolbar at the top of the debugging page, there are several buttons: the first one marked
with RST is reset, after clicking, the program will run to the starting position; then the second
button is to run at full speed, after clicking, the program will run at full speed; then the third button
is the stop button. When the program runs at full speed, click the stop button and the program
will stop immediately, and you can observe where the program is running; Single-step operation,
please refer to the diagram for specific entry or exit.
After clicking Reset, you can see that the left side of the C language program window is gray or
maintains the original color, and the gray area is where we can set breakpoints.

Figure 2- 19 Simulation debugging interface

[Paomy ]~
2

ey
0x2000046D

Sore
e 2 Nenmaabiebemg N 0

v is S SCBoDFSR: [00000002
Or01000000 I HALTED I~ \CATCH

APt b B ¥ BT I EXTERNAL
T DWTTRAP

Ou0E0LST

(e
tscoen [
sorsT [T
N T
RECSHL a0

N Seecied wsecss0 [
18 SET_BIT(GPIOA->DIRR, GFIO_BSRR_Bail);//EAllMdi %L . o Feorty | Lsecssom [
15 dalayi g e ot Cortet 8 S e [

R X e T Sumus SCB5ICSR. [00G00038 veCTACTVE: 30

P11 9 1 o © UGN TRP
B STRALGH

LSERDY I

I sRPBNDNG  VECTPENDMG: [T seon [

I ISRPREEFT o ca Jocisooons ]
mpicson Feempt  Reset Cortl
scB>Cor [B5000000 I enowness
5 SCBoMRCR [P AT | SYSRESETRED
22 void delay(uinti2_c nrime) SLEEPONEXT E REa
B siEepoeep I VESTOLRACTIVE BOCR
wh n ] I SEVONPEND Vector Tatie Oftset [Bits 31..0 RW () Ox4002105C) RTC dormsn
25 |} SCBoVTOR: [508000000 oL [00000 | ot e
5] B hegiten < I TeLaase e

=5 Conteol & atus.

=] I~ e @ cusounce
- STenscTAL [0 [~ 2 ]

(SRt \Usera\ U muangohas \Deskeop\ \FY33F030_DEHB\\Gh3eota\\Ero. axE” TINT I~ COUNTFLAG

Syvtem Careei

RELOAD: [G1D0ARB.
CURRENT. [&AD350

Calbraticr,
SynTick->CAUB: [LB3000000 Tenus: (003000
I SKEW W MOREF

| : |
ASSIGN BreakDisable BreakEnsble Breakiill Breaklist BreakSet BreakAccess COVERAGE COVIOFILE DEFINE DIR Display Enter | = v Zusst o [ [ Pl ]
(2) General debugging functions supported

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

CMSIS-DAP Db ugger P
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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

For the usage of these general debugging functions, please refer to the Keil MDK user manual,
which will not be repeated here.

(3) Peripheral register viewing window

Click on the toolbar 'Peripherals' --> 'System Viewer' to view or set the values of all peripheral
registers of the MCU.

Figure 2- 20
Edit View Project Flash Debug | Peripherals | Tools SVCS  Window Help
‘ﬁH§| [ Lﬁ| |‘ System Viewer 4 ADC % I 5—&@”@-
!| -:::-‘ IR +{}| & ‘ | Core Peripherals ¥ COMP "B [T R
CRC
sters 3 [ Disassembly
DBGMCU
2 0x08000202 4770
ister Yalue ez
7 S8 DMA NR, RCC_IOPENR_GPIOAEN) ://GPIORRT$#{E§
Bl e
9: TH
0x08000204 4815 i Inc.#R41  : @Ox0800025C
0x08000206 €B40 GPRIO b ¥ | GRIOA
emmmnAnn A o s
j main.c j startu Wi S hca.dbg(cnf
1 include 4 LED
2 LPTIM
3 wvoid delay PWR i)z
4
5 int main(y v | Rec
6[-{ RTC -
7| sETEIT| ) [CC_TOPENR_GPIOAEN) ;//cPIcalf & {EEE
8
s 9 JiEErez SYSCFG =
. A
S 10 | MODIFY & » [R, GPIO MODER MODE11l 1, GPIO MODER MODE
Made Thread 11
L L - i USART »
Privilege Privileged 12 while (]

(4) Preset DBGMCU register

Click 'Edit' to set the value of the DBGMCU register before entering debugging.

In order to debug after the MCU enters STOP /SLEEP mode, the device support package has
set the value of the DBGMCU_CR register to 0x00000002 by default, that is, the DBG_STOP bit
is 1, corresponding to the DBG_STOP bit on the right side of Figure 2-23 being checked.

the *.dbgconf file in Figure 2-21 according to actual needs, just modify the three places marked
in the red box, which correspond to the DBGMCU_CR, DBG_APB_FZ1 and DBG_APB_FZ2
registers of the P Y32F030 respectively. Please refer to the P Y32F030 data sheet for the
definitions of the registers and bits.

Puya Semiconductor 11/ 14
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Figure 2-21
PR R RS o JERe @-le oo @-| =
A2 ool
ainc | ] startup_py32f030mcs | | ] Target 1_PY32F030x8.dbgcont
. #include <py32f0xx.h>
Opti =
Device | Target | Output | Listing| User | C/C++ | Aam | Linker Utilities |
© Use Simulator ~ with restrictions Settings | * Use: ICMSIS—DAF’ Debugger ;Il Settings I
[~ Limit Speed to Real-Time
CMSIS-DAP Cortex-M Target Driver Setup >
Debug | Trace | Flash Download
Debug Description
Pack: Puya.PY32Flx_DFP.1.0.0
¥ Enable ™ Enable Flash Sequencas
[ Log Sequences: IC:'-.Users'-.weina'-.Desktop'-.Kf#'-.ﬁi%{%ﬁﬁ?—ﬂﬂ'-B:cample‘I_Sequences_'.Iog
Configuration: I.\DebugConﬁg\Target_1_PYSZFMB.dbgcorrf | Edit I
0 | Bl | Help
Figure 2-22
[ Target_1_PY32F030x8.dbgconf
[/ File: PY32F@3@xx.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
| Dbgricu_cr = exeeeeec02; |
// <h> Debug MCU APB freezel register (DBG_APB_FZ1)
I <i> Reserved bits must be kept at reset value
I <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 <o.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
I <o.4> DBG_TIM&_STOP <i» TIM6 counter stopped when core is halted
/! <o.1> DBG_TIM3_STOP <i» TIM3 counter stopped when core is halted
</h>
DbgMCU_APB_Fz1 = ©x00000000; |
—
// <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
I <0.15> DBG_TIM14_STOP <i» TIM14 counter stopped when core is halted
I/l <o.11> DBG_TIM1_STOP <i> TIM1 counter stopped when core is halted

S e b
| bbghcu_apB Fz2 = exeeeeeeeo; |

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

Puya Semiconductor 12/ 14
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Figure 2-23
Disassembly n [ DBGMCU R x |
0x08000202 4770 BX 1z ~
7: SET_BIT (RCC->IOPENR, RCC_ICPENR GPIGAEN) ;//GEICAETHE{EEE
8: X Property Value
EH //EEpn1ABRHEER \DCODE 50001000
C30x08000204 4815 LDR ro, [pc,#84] : @0x0800025C
0x08000206 €340 LDR x0, [r0,#0x34] R 00000002

s s s armnre e Beeme

<

] mainc ] startup_py32f030ocs | | ] Target_1_PY32FD30x8.dbgcont

Y| [Lpeesmor |

ude <py32f0xx.h>

wvoid delay(uint32_t nTime);

{

z
3

2

5 int main(wvoid)
=

7 SET_BIT (RCC->ICPENR, RCC_IOPENR_GPIGREN) ;//GPIORF] ¥ {F&E
&8

] srEErnL A AR HER

10 MODIFY REG (GPICA->MODER, GPIO MODER MODELL 1, GPIO MODER MODELL 0);

11

12 while (1)

13 i

14 SET_BIT(GPICA->BSRR, GPIO_BSRR_BS11);//PAliMiHEHT

15 delay (Ox3FFFF) ; //EAFIERT

16

17 SET RTT(GPTOA->RSRR. GPTO RSRR RR111://PA113 H{EHF h

o w9 Fz

> |DBGMCU ICRC GPIOA | RCC

Puya Semiconductor
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3 Version history

Version Date Description
V1.0 2024-06-12 Initial version

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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