PUYJ User Manual

PY32 GCC_Makefile_UserManual

preamble

This document is used to describe the installation and use of the GCC compilation
environment for the PY32 microcontroller. The editing function is realized by using VSCode
software; the compilation function is realized by using gcc-arm-none-eabi software; the
download and burn function is realized by using CooFlash software and PY-LINK emulator,
JFlash software and J-Link emulator.
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1 Installing GCC

1.1 downloading
Latest gcc-arm-none-eabi compiler download link: https://developer.arm.com/downloads/-/gnu-rm

1.2 mounting

Figure 1.2-1. Double-click gcc-arm-none-eabi-10.3-2021.10-win32.exe to start installation

£ gcc-arm-none-eabi-10.3-2021.10-win32.exe

Figure 1.2-2. Select Chinese (Simplified) and click OK.

Installer Language x

Please select a language.

)
Chinese (Simplified) w

Cancel

Figure 1.2-3. Click the "Next" button.

{77 GNU Arm Embedded Toolchain 10.3-2021.10 — e
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Figure 1.2-4. Click the "I Accept" button.
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Figure 1.2-5. After selecting the path, click the "Install" button.

(51 GNU Arm Embedded Toolchain 10.3-2021.10 — X
bl S5
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Figure 1.2-6. Check "Add path to environment variable", click "Finish" button.

(7} GNU Arm Embedded Toolchain 10.3-2021.10 —

1IEfE5CHR “GNU Arm Embedded
Toolchain 10.3-2021. 10" F3EMS

“GHUT Arm Embedded Toolchain 10.3-2021.10™ 2%
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2 Install mingw

This software is green installation-free software, can be used after unzipping, pay attention to unzip the path
do not have spaces, Chinese and other special characters, such as D:\ProgramFiles.
Figure 2-1. Extracting mingw64.rar

B ;- HEEE o FHEEEE (D) > ProgramFiles > mingw64

Bon
. etc
B include

B

B libexec

B licenses

l opt

l 86 _64-wbd-mingw32
B build-info.tt
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3 Installing VSCode

3.1 downloading
Latest VSCode software download link: https://code.visualstudio.com/Download

3.2  mounting

Figure 1.2-1. Double-click VSCodeUserSetup-x64-1.73.1.exe and follow the installation wizard

to complete the installation.

5 - A FER £ Foh

VSCodelUserSetup-x64-1.73.1.exe 2022/11/11 10:45 90,429 KB
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4 Adding Environment Variables

Figure 4-1. Select the user variable "Path" and click the Edit button.

=2 &
MOZ_PLUGIN_PATH D:\Program Files (x86)\Foxit Software\Foxit PDF Reader\plugi...
OneDrive C\Users\huangchao\OneDrive
OneDriveConsumer C\Users\huangchao\OneDrive

D:\Program Files (x86)\GNU Arm Embedded Toolchain\10 20...
TEMP C\Users\huangchao\AppData\Local\Temp
TMP C\Users\huangchao\AppData\Local\Temp

FEN)... HE(E). k(D)

Figure 4-2. After adding the paths for gcc and mingw, click the "OK" button.

2= >

25USERPROFILE%\AppDataLocal\Microsoft\WindowsApps HE(N)

26USERPROFILE% . dotnet\tools

D:\ProgrampFiles\Python27 =)

D:\Program Files (xB6)\GNU Arm Embedded Toolchaini10 2021.104bin

D\ProgramFiles\mingwid\bin FS(B)...
k(D)
()
RE(O)

Figure 4-3. Adding System Variable, Name: OPENOCD_SCRIPTS, Value: openocd scripts folder

FEESTE pod

FEE(N): ‘DPENDCD_SCRIPTS |

EFEEN: ‘D:\ProgramFiIes\openocd—OJ2.D\scriptsl |
R R(D).. PSS (B BT BliE
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5 Makefile
name (of a thing) clarification
TARGET Name of the generated target file (hex/bin/elf)
OPT Compile Optimization Level
BUILD_DIR Path to the generated target file
C_SOURCES List of C source files to be compiled
ASM_SOURCES List of S assembly files to be compiled
C _DEFS Preprocessing Macro Definitions
AS_INCLUDES Compilation files contain directories
C_INCLUDES C source files contain directories
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6 *.Id link file
name (of a thing) clarification
_Min_Heap_Size Setting the heap size
_Min_Stack_Size Setting the stack size
RAM (xrw) SRAM starting address and size
FLASH (rx) FLASH start address and size
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7 Edit, compile, download

7.1 VSCode Editor

Figure 7.1-1. Unzip PY32F002B_Firmware VO0.0.2.rar first, and then open the unzipped folder
using VSCode
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7.2 GCC Compilation

Figure 7.2-1. Right-click on the Makefile folder to be compiled and click "Open in Integrated Terminal".

Templates_LL

FEWLE

EwiEE

HERERESEFRET Shift+Alt+R
TSR

Shift+Al+F

Shift+Alt+C
Ctrl+K Ctrl +Shift+C

-DUSE_FULL_LL DRIVER -|
STS/Include -Og -Wall

@plus -mthumb  -DUSE FULL LL DRIVER -|
STS/Include -Og -Wall —fdata-sections

@plus -mthumb  -DUSE_FULL LL DRIVER -|
S/ 0Og -Wall -fdata-sections -Ffunction-sections -g -gdwar
) 11 utils.o
tex-moplus -mthumb  -DUSE_FULL LL DRIVER - -I../Inc -I
/Include -Og -Wall -fdata-sections tion-sections -g -gdwar

002b 11 utils.o bin/startup py32fea2bxx.o -mcp ex-m@plus -mthumb nano. specs ~Tpy32f0@2bx5.1d -1c -Im -lnosys -W1,-Map-bin/

7.3 CooFlash Software Download
Please refer to the document PY32 Microcontroller CooFlash Download Software User Manual.
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7.4  JFlash Software Download
Please refer to the document PY32 Microcontroller JFlash Download Software User Manual.
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7.5 JFlash Command Line Download

Figure 7.5-1. Adding the JFlash installation directory to the user environment variable.

x

“%USERPROFILE%\AppData\Local\Microsoft\WindowsApps RN

‘96USERPROFILE%\.dotnet\tools

D:\ProgramFiles\Python27 )

Di\Program Files (x86)\GNU Arm Embedded Toolchain\10 2021...

DAProgramFiles\mingw64\bin UH(B).-

D:\Prc iles\openocd-0.12.0\bin

D:\Program Files\SEGGER\Link BE2(D)
L)
THEO)

BEE.
WwE BiE

® JFlash download command
JFlash.exe -openprjpy32f030x8.jflash -openbin\PY32F030_STK.elf,0x08000000 -auto -startapp -exit

Figure 7.5-2. JFlash download in progress

Prajess informtion £ X Vin\PTAZFO30_STK e1f @ 03000000 2 x

|~ 880 2

Flash V7.86¢ - (py32030u8.fach ] - o x
s View Help
£ X bin\PY3IFO30_STX 41f @ 03000000 %

Gt ~ 880 .
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7.6 OpenOCD Command Line Download

Figure 7.6-1. Adding the openocd bin installation directory to the user environment variable.

%USERPROFILE%\AppDatalLocal\Microsoft\WindowsApps FE(N)
96USERPROFILE%\.dotnet\toals
Di\Programfiles\Python27 s50
DiProgram Files (x86)\GNU Arm Embedded Toolchain\10 2021...
D:\ProgramFiles\mingw64\bin BB
D:\Programfiles\openccd-0.12.0\bin
D)
L)
FE©O)
REAT)
B B

® OpenOCD download command
openocd -S "D:/ProgramFiles/openocd-0.12.0/scripts" -f  interface/cmsis-dap.cfg -f

target/py32f002a.cfg -c "program bin/PY32F002A_STK elf verify reset exit"

Figure 7.6-2. VSCode powershell terminal entering the above command to start the download

2a. cfg

s 1.1.4\Templates\P 2xx_Tenplates\Makefile> openocd interface/cmsis-dap.cfg -f target/

gen/bugs _html
lable session transport "sud”. To override use 'transport select <transport>’.

s supported
1

db connections
r: current mode: Thread

ytes (bank write end alignment)
0eerff

shutdown command invoked

Table 7.6-1. list of openocd cfg files

chip series | target scripts | adapter interface scripts
PY32F002A | py32f002a.cfg | DAP-LINK | cmsis-dap.cfg
PY32F002B | py32f002b.cfg | J-Link jlink.cfg
PY32F003 | py32f003.cfg | ST-LINK V2 | stlink-v2.cfg
PY32F030 | py32f030.cfg | ULINK ulink.cfg
PY32F07X | py32f07x.cfg

PY32F403 | py32f403.cfg

PY32L020 py321020.cfg
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8 Creating and using VSCode tasks

8.1 Create compile and download tasks - tasks.json

Figure 8.1-1. Opening the Makefile folder using VSCode

MR fREE EEC) EENV #IG) EOR

v IFeREE 32F403xx_Templates\Makefile>
~ MAKEFILE
M Makefile

Figure 8.1-2. The menu bar selects "Terminal”, "Configure Tasks", and "Create tasks.json file using

template”.
Makefile - Visual Studio Code

|
{EFBISIRAIE tasks json ¢

Figure 8.1-3. Select "Others to run an example of any external command".

MSBuild HiiTErEHE

maven

MR WEE EFEe BEV BHe ETR (M FEBh(H)

{} tasksjson X

~ TSRS > {}t
X {} tasksjson wscode

~ MAKEFILE

"version™: "2
"tasks": [

"label™: °
"type": "s
"command" :
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Figure 8.1-5. Modifying the tasks.json file and saving it

Figure 8.1-6. Select "Terminal" and "Run Tasks" from the menu bar.

Two new tasks appear: Build and Build & OpenOCD Download.

Makefile - Visual Studio Code

Build
Build & OpenOCD Download

Figure 8.1-7. Copying the scripts script file

LEERRE > ASHBRHSR (D) > PY32F4xx Firmware V0.0.3 > scripts

. L =)

B interface 2023/6/8 10:22
B target 2023/6/8 10:22

2022/12/11 14:39 Altium Script Do...
/3/15 14:52 SVD 374

B mem helper.tcl

pl
[ | py32f403xcsvd 202
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Figure 8.1-8. Run the Build & OpenOCD Download task to perform the compilation and download in

turn

io Code

ude -Og -Mall —fdata-sections -Ffunction-sections -g -gduar M MF"buil

mA -mthumb -mFp d 3 r F463xD -I../In: .

/../../Drivers/cMsIS/Include -Og -Wall -fdata-sections -ffunction-sections -g -gdwar e

-0 build/py32f4xx_hal r
4-sp-d16 -mfloat-ab: W
ude -Og -Wall —fdata-sections -Ffur -

hal_pur.0

ma -mthumb -mfpu=Fpva-sp-d16 -mfloat-abi
Include -T /Drivers/CHSIS/T

on-sections -g -gdwarf e
ard -DUSE_HAL DRIVER -DPY
ude -Og -Wall -fdata-sections -ffi

x_hal_pwr.o build/startup_py32f4s

3_STK.elf verify reset ex

Open On-Chip Debugger @.
Licensed under GNU GPL v
For bug reports, read

ide use "transport selec
SuD supported
Atomic commands supported
FW Version = 1.11
Initialised (SWD)
1 TDI = 8 TDO = © NTRST = @ NRESET = @

CMSIS-DAF
MSTS-Df

MSIS-DAP: Interfa
speed 1000 K
03.cpu] Corte:

4 répl processor detected

u] target has 6 breakpoints, 4 watchpoints
y3I2F4H 3

3 for gdb connections
u] halted due to debug-request, current mode: Thread

te end alignment)

Resetting Target **
shutdown command_invoks

/or
-MMD -MP -MF"buile
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8.2 Creating a debug task - launch.json

Figure 8.2-1. Select "Run and Debug" in the leftmost toolbar.

Then click on the blue font "Create launch.json" and select "Cortex Debug".

tudio Code

Figure 8.2-2. Modifying the launch.json file

{} launchjson X
> {} launchjson > [ ] configuratio

I
L

"version":
"configurations

"cwd": [ -
"type": rex-debug
"request™: "launch”,

"name" :

"servertype™: "openocd
"executable”: "build\\PY
"runToEntryPoint™: "main",
"configFiles™: [

"searchDir": ["..
"toolchainPrefix”:
"svdFile™: ™.. f
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Figure 8.2-3. Click on the green triangle button to the left of "openocd"” in the left task window to

start Cortex-Debug debugging.

PERIPHERALS

HAL_Ini

1-00 7
70018000 @ED@0IA1
eonoaosn
05000391

21009300
FIFFFFT
0000bd0%
1da
- 0412088
CORTEX REGISTERS S
@240 4> openocd (Makefile)

Aboabes2

f0f 3

6.
1

 o0:

"1

aeR1df
eB00pag1

n
0004668
7107 e

fasdba11
7es

4662100
4664b510
20014 200000

45, Fl1 T2 U CRIF (1C w2 @ O
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8.3 Copy task folder - .vscode

Figure 8.3-1. Copy all the .vscode folders under the Makefile folder to the Makefile folders of other

projects.
IEBfE > AHBEEER (D) » PY32F4xx Firmware V0.0.3 > Templates > PY32F403xx Templates > Makefile

22 HEA it K

Assembler Source

i} tasksjson X
> {} tasksjson » [ Jtasks > {} 1 > [ largs

"command” : "openocd”,

{} launchjson X

» {} launch.json > [ ] configuratic

1,

"searchDir™: ["../../../scripts™],
"toolchainPrefix™: "arm-none-eabil”,
"svdFile™: ". f
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9 Version History

Version Date Description

V1.0 2024-06-12 | Initial version

PUY)

Puya Semiconductor Co.

IMPORTANT NOTICE
Puya Semiconductor reserves the right to make changes without further

notice to any products or specifications herein. Puya Semiconductor does
not 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

PR DR |- R

- PRG-I | g YRR g YRUNRUR J S Y g [ T R R
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