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PY-LINK
User Manual

Introduction

PY-LINK emulator is a tool for online simulation programming and offline programming of Puya
MCU. Provides a CMSIS-DAP debugger port with SWD interface, which can perform online
emulation, programming and other related operations on the target chip in the MDK
environment. Support Puya programmer host computer to download the program to the target

board through SWD or ISP online, and support the host computer to burn the configuration to
PY-LINK for offline programming.
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Features User Manual
1 Features

® USB interface provides 5V power supply

® USB 2.0 full speed compatible interface

® 20 -pin 2.54mm pitch connector

® Firmware online upgrade function

® Operating temperature from 0°C to 50°C

- Support online debugging function

- Support running on MDK environment

Support serial debug SWD (Serial Wire Debug) interface
- Support Programming function

- PY32F0xx in the MDK environment.

Single file Programming in offline mode

Supports power supply to PY32F0xx

- 200mA supply current

- 3.3V and 5V supply voltage

any voltage programming in the range of external input 1.7V to 5.5V

SWD rate up to 4MHz
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2 Instructions

The definition of the hardware pin is shown in Figure 2-1 PY-LINK pin definition
Figure 2-1 PY-LINK pin schematic and physical map

J2

TVCC 1 1 5 2 3.3V

5V 3 3 4 4 TvVCC

TDI S| 5 6 6 UART1 RX
TMS SWDIO 7 7 ] 8 UART1 TX
TCK SWCLK 9 9 10 10 GND

MCU MCO 11 1 12 12 GND

TDO 13 13 14 14 STANDBY
RST 15 15 16 16 BUSY

OK 17 17 18 18 NG

START 19 19 20 20 GND

Table 2-1 Pin definition

Pin Name Type Description
1 TVCC Power power supply
2 3.3V Output 3.3V power output port
3 5V Output 5V power output port
4 TVCC Power power supply
5 TDI / Reserved
6 RX / Reserved
7 TMS_SWDIO Input /Output data line
8 TX / Reserved
9 TCK_SWCLK Output clock line
10 GND Power power ground
11 MCU_MCO / Reserved
12 GND Power ground
13 TDO / Reserved
14 STANDBY / Reserved
15 RST Output reset signal
16 BUSY / Reserved
17 OK / Reserved
18 NG / Reserved
19 START / Reserved
20 GND Power ground
Note: 1. If the target board has voltage, it needs to be connected to the TVC pin, and the voltage of

the target board should be (between 1.7V-5V).
2. If the target board has no voltage, you can use PY-LINK to supply power to the target board
(3.3V or 5V). At the same time, you need to use a jumper cap to short the selected voltage to

the TVC Pin. PY-LINK can provide 200mA of current.
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3 Device Connection

Online programming can realize real-time online programming of the target board on the PC side, and
PY-LINK can realize MDK online programming and Puya Programmer host computer online
programming.

3.1

MDK online programming

MDK online programming requires the user to have the MDK source program of the entire project,
and then realize the programming of the target board through the following configuration. When
using PY-link in the MDK environment, you need to configure the corresponding usage
environment. The configuration process is as follows

Click "Project” -> "“Options for Target ' Project name ' ... -> " Debug " , then click

setting to select CMSIS-DAP Debugger as shown in Figure 3-1 and Figure 3-2 DAP mode
configuration. to configure DAP mode.

Figure 3.1-1 DAP Mode Configuration 1

"

ro.uvprojx - J 1
File Edit \View Flash Debug Peripherals Tools SVCS  Window Help
N _), .d .J New pwvision Praject.. bl - @ C‘)‘\' a

- " Mew Multi-Praject Workspace...
&= e

Iroject

Open Project...

~ = Close Project e ————

=13 Project: Pro e e
- @3 MAIN Export ’

=3 CMS Manage ]

@ s

Select Device for Target .

L J Remove Hem
[ J’,\ Options for Target 'MAIN ... Alt+F7

= Clean Targets

1 Ll Build Target F7
(#5] Rebuild all target files

£ Batch Build

& Batch Setup...

£ Translate E:\WORK\PTOE1\CP3-test01 10_Leakage_cased_pp\User\main.c Cir=F7

Stop build

Figure 3.1-2 DAP Mode Configuration 2

W Options for Target Target 1'

Device] Target l Output ] Listing] User l CAC++ ] hsm ] Lin](erUtilitiesl

" Use Simulator ~ with restrictions  Settings 0 lse: |ST—IJnk Debugger j Settings |
I Limit Speed to Real-Time ULINKZ/ME Cortex DEbUQQEF ~
ULINK Pra Cortex Debugger
[+ Load Application at Startup ¥ Run to main( [+ Loa s b main()
Initialization File: Initializ b= =T R Bt
’— Models Cortex-M Debugger
| J ST-link Debugger J
Restore Debug Session Settings Restore NUL.'nk Debugger
Pemicro Debugger
[+ Breakpoints WV Toolbox v Bre gfgabﬁsLlI%gID . y
[v Watch Windows & Peformance Analyzer I W -:I:n w?maows S
[v Memory Display v System Viewer ¥ Memory Display [v System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
|SAF-!MCM3.DLL |—REMAP |SAF~:MCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
[DARMCM1.DLL [pCMO+ [TARMCM1.DLL [pCMO+
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

0K | | Cancel | | Defaults |
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Click Settings and select SW, as shown in Figure 3.1-3 Communication Mode Selection

Figure 3.1-3 Communication mode selection

CMSIS-DAP Cortex-M Target Driver Setup

Debug ]Trace ]Flash Ilownlc-adl Fack ]

CMS5I5-DAP - JTAGASW Adapter SW Device

[CMSIS-DAP | IDCODE Device Name
SWDIO | & xDBC11477  ARM CoreSight SW-DP |
Seral No: |070000003346ab: d J E
Firmware Version: |1.10 J -
M SWJ  Port - 2
= |
Max Clock: [ 1MHz -
| | | AP: [200
Debug ]
Connect & Reset Options Cache Options Download Options
Connect: |Norrna| ﬂ Reset: |ﬁ1.rtnu:|eiect ﬂ [+ Cache Code [+ Verfy Code Download
[V Reset after Connect [¥ Cache Memory [+ Download to Fash

[ Log Debug Accesses | Stop after Resst

0K | ‘ Cancel

Then click Flash Download to configure erase, verify, and program as needed, as shown in Figure
3.1-4 programming options:

Figure 3.1-4 Programming Options

CMSIS-DAP Cortex-M Target Driver Setup

Debug ] Trace Flash Download ]Pac]{ ]

Download Function RAM for Algorithm
LD (" Erase Ful Chip v F'
_Fi (* Erase Sectors |V !

" Donot Erase [~ Reset and Run

Start: | 20000000 Size: |(x00001000

Programming Algorithm

Description | Device Size Device Type Address Range

Start: | Size:

Pudd| |

0K | Cancel | Help

Click Add to load and download the algorithm file, the algorithm file of P32F030 is loaded in the
figure, as shown in Figure 3.1-5 algorithm file:
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Figure 3.1-5 Algorithm file

CMSIS-DAP Cortex-M Target Driver Setup

Debug ] Trace Flash Download lPac]{ ]

Download Function
Logn ¢ Erase Full Chip

_Fi {+ Erase Sectors

" Do not Erase

[+ Program
v Verify
I+ Reset and Run

Programming Algaorithm

RAM far Algorithm

Start: | (20000000 Size: |G 00007000

| Device Size | Device Tyne | Address Hange |
Fr32F03M 64kB Flash G4k On-chip Flash 03000000H - DB00FFFFH I
Start: | Size:
o |

Help

3.2

PUYA PROGRAMMER host computer online programming

When using the Puya Programmer host computer to program online, the user only needs to have
the hex file of the project. The specific operation process is as follows.

Step 1: Configure Project configuration options

Configure the communication mode and communication speed in the project Windows column
of the host computer. The SWD mode is configured in the figure, and the speed is 10Mhz as
shown in Figure 3.2-1 Project configuration options. When the download is unstable, it is
recommended to reduce the speed appropriately before proceeding with the following operations.
The recommended speed is between 500Khz-10Mhz.

Figure 3.2-1 Project configuration options

PuyaProgrammer

TARGET MEMORY/ PROGRAM MEMORY r COPFTION BYTES

File(F] Edit(E}] TargetT}] Device[D] View[M Help(H]
[-5 l=d DL EC ES BL PR UR RD UF _
Properties v 0 X |4
Properties Windows ~ || Address o
Bl A M 0x08000000 68
=l _Device | 0x08000010 00
[ Device Interface [y - | 008000020 00
Tmware version . 1.10 OxDB000020 00
USB USB-0 0x08000040 AD
5 L 0x08000050 3
Max Clock 10MHz
oty 0x08000060 00
com comMo 0x08000070 41
Baud Rate 115200 0x08000080 57
E MCU Info 0x08000090 0o
RAM Address Unknown (008000040 00
RAM Size Unknown 0x080000B0 AB
Flash Base Addr... Unknown 0x080000C0 03
Flash Size Unknown 0x080000D0 68
0x080000E0 FE
0x0B80000F0 30
0x08000100 D35

1 2 3 4 5 6 7 8
04 00 20 D5 00 00 08 2B
00 00 00 00 00 0o 00 00
00 00 00 00 00 0o 00 00
00 00 00 00 00 00 00 2F
08 00 08 2D 06 00 08 33
06 00 08 E7 00 0o 08 E7
00 00 00 99 o 0o 08 9B
01 00 08 53 06 00 08 55
06 00 08 59 06 00 08 00
00 00 00 4F 06 0o 08 51
00 00 00 a5 06 0o 08 37
08 00 08 29 06 00 08 E7
48 85 45 00 FO 24 F8 00
04 00 20 04 48 80 47 04
E7 FE E7 FE E7 FE E7 3D
B5 0B 45 01 46 00 20 20
40 D3 1D 46 95
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Step 2: Load the hex file

Firstclick “ File(F) “ -> " Open(O)... " , as shown in Figure 3.2-2 to load the hex file (1) :

Figure 3.2-2 Load hexfile (1)

(=) O
File[F} ||Edit(E}] Target(T] Device(D] View(] Help(H)
[ Open(O).. Ctrl=0 IRD UF -

gl save® =5 | v 2 x | TARGET MEMORY | PROGRAM MEMORY | OPTION BITES 4 b M

g |aveAsiAl.. ~ || Address o1 2 3 4 5 6 7 8 9 A

E Exit(¥) 0x08000000 68 o4 00 20 D3 00 00 08 2B 06

= Device 0x08000010 00 00 OD 00O OO0 00O OO OO Q00 OO
Device Interface SWD 0x08000020 00 00 00 00 00 00 00 00 00 00
Firmware Version | 1.10 06 |}
UsB Us8-0 0x08000040 AD 08 00 08 20 06 00 08 33 06

= swb 0x08000050 31 06 00 ©0O8 E7 00 00D 08 E7 00
Max Clock 10MHz -

5 o 0x08000060 00 00 OD 00 99 Ol 00 08 9B Ol
COM COMO 0x08000070 41 01 00 08 53 06 00 OB 55 06
Baud Rate 115200 0x08000080 57 06 00 08 59 06 00 08 00 OO

2 MCU Info 0x08000090 00 00 OD 00 4 06 00 OB 51 06
RAM Address 0%20000000 0x080000A0 00 00 0D 00 35 06 00 OB 37 06
RAM Size 000002000 0x0B0000B0 AB 08 00 08 29 06 00 08 E7 OO
Flash Baze Addr...  0x02000000 Ox020000C0 03 48 85 A5 00 =0 24 =] 00 48
Flash Size 000010000 0x080000D0 68 04 00 20 04 48 80 47 04 48

0x080000E0 FE Ef FE E/ FE E7 FE E7 3D 06
0x080000F0 30 BS OB 46 01 46 00 20 20 22
0x08000100 D3 40 aD 42 05 D3 D 46 a5 40
0x08000110 40 19 15 46 52 1E 00 20 F1  DC
Max Clock 0x08000120 06 4E 05 EO0 E3 68 07 CC 2B 43
0x08000130 B4 42 F D3 F F CB FF 60 0A ¥
£ >

Then find the hex to be loaded, first click the hex file, and then click "Open", as shown in Figure
3.2-3 to load the hex file (2).

Figure 3.2-3 Load hex file (2)

4 =~ [ @
A ozm B s =] ol
(L project.hex 20217971 11:00 HEX 37f ske_|
v
STHEN | v| [~binhex v
FIFT(O) Bl

Step3: Configure programming options
Click " Device " -> " Configuration ". and then configure erase, program and verify as required,
as shown in Figure 3.2-4 programming options.
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Figure 3.2-4 Programming

PY¥-Link Configuration

ptions

Download Function

Program Limit

Step4: Programming

E Full Chi v
{®) Erase Full Chip Program [ Limit Enable
Erase Sectors
O Verify
O Erase Pages Count: I:l
() Do not Erase [Jreset and Run
Product 5M
[ wirite sM SN Address:0x | 00000000

MextSM: 0O SN Increment:

I

Cancel

Click " Target " -> " Download " to complete the programming of the target board, as shown in

Figure 3.2-5 programming.

Figure 3.2-5 Programmin

=] O
File[F}  Edit(E) | Target(T} || Device(D] Wiew[V] Help(H)
Lj H pL EcJPL Download I
Properties EC Erase Full Chip TARGET MEMORY | PROGRAM MEMORY | OPTION BYTES | 4 b M
Properties Window ES  Erase sectars dress 0 1 2 3 4 5 & 7 8 9 2
=41 B # [BL Blank Check )8000000 68 04 00 20 D5 00 00 08 2B 06
B Device PR Program )8000010 00 00 00 00D 0O OO OO OO OO 0O
Device Interfac| UR | verify 18000020 00 00 00 O0D 00 00 00O OD OO OO
Firmuare Versi{ R, Read Data 18000030 | 00 | 00 [ 00 [ 00 | 00 | 0o | 0o | 0o | 2F | 06|l
UsB _ 18000040 AD 08 00 08 2D 06 00 08 33 06
= SWD Program OptionBytes
18000050 31 06 00 08 Ef 00 00 OB E7 00
Max Clock Run A
= o LG )8000060 00 00 00 00D 99 01 00 08 9B Ol
com CoMo 0x08000070 41 01 00 08 53 06 00 OB 55 06
Baud Rate 115200 0x08000080 57 06 00 08 59 06 00 OB 0O OO
E MCU Info 0x08000090 00 00 OD OD 4F 06 00 OB 51 06
RAM Address 020000000 0x080000A0 00 00 00 00 35 06 00 OB 37 06
RAM Size 000002000 0x080000B0 AB 08 00 08 29 06 00 OB E7 0O
Flash Size 0x00010000 0x080000D0 68 04 00 20 04 48 80 47 04 48
0x080000E0 FE E7 FE EF FE E7 FE E7 3D 06
0x080000F0 30 B OB 46 O1 46 00 =20 20 22
0x08000100 D5 40 9D 42 05 D3 1D 46 95 40
0x08000110 40 19 15 46 52 1E 00 20 F1 DC
Max Clock AoNOAANT 90 ne ac cn co £0 n7 rr a

Target on the main interface, select the click operation

corresponding buttons are as follows

Erase Full Chip:
Erase Sectors:
Blank check:
Program:
Verify:

Read Data:
Download:

Erase the chip in the way of full erase

Erase chips by sector

blank check chip

Program the chip

Check chip

Read chip data

Operate according to the configuration mode in

Device

as required. The meanings of the

LI

Configuration “, as shown in Figure 3.2-4 programming options, click to execute the selected
configuration item.
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4

" Device " ->

PuyaProgrammer

Puya Programmer offline programming

Configure the communication method and communication speed in the project Windows column of the
host computer, then click " Device " -> " Configuration “, and then configure the erasing, programming
and verification methods according to your own needs (the operation is online with the Puya
Programmer host computer). The programming options for programming are the same), and then click

" Update File "

to wait for the code burning to complete, as shown in Figure 4-1

Figure 4-1 Offline programming

Offline programming. Finally, after connecting the target board, you can click the button to perform
offline programming.

File[F] Edit(E]l Target(T] Device[D] View(] Help(H
= = DL EC ES BL PR UR RD UF ' py32F03ox2 =
Properties v X N TARGET MEMORY ]’ PROGRAM MEMORY 4 F M
Properties Windows ~ || Address 0 1 2 3 4 5 & 7 8~
e = 0x08000000 18 04 00 20 O1 01 00 08 DB
= Device A | Ox08000010 D9 0B 00 08 0] o 00 o8 8D
Device Interface  SWD J 0x08000020 o0 00 OO0 00 00 00 00 00 0O
Firmware Version | 1.10 0x08000030 6F 01 00 08 00 00 00 00 OC
UsB UsE-0 0x08000040 18 01 00 08 18 01 00 08 1B
= SWD
Ohe0BO00050 1B o1 (1] 08 1B ol 00 08 1B
Max Clock 500kHz
o ISP Oe0B0O000E0D 1B [} 00 08 1B o 00 0a 1B
COoM COMO 008000070 1B o 00 08 1B [} 00 08 1B
Baud Rate 1000000 One0B0O00080 1B o1 (1] 08 1B ol 00 08 1B
= MCU Info Oe0BO000S0D 1B [} 00 08 1B o 00 0a 1B
Core ID D 1BADT4TT Oc0B0000AD 1B o 00 08 1B [} 00 08 1B
RAM Address Unknown . | 0x080000B0 1B 01 00 08 1B o1 00 08 1B
TRt — 0x080000C0 18 01 00 08 1B 01 00 08 1B
Device Interface 0x080000D0 1B 01 00 08 1B 01 00 08 1B
MreNANDNEN 1R n N nAa 1R m nn na ir v
< >
Output - O X
Disconnedt Success. ~
DevicellpdateFile finished at 13:50:52
Start DeviceUpdateFile at 13:51:00
Connedt Success,
EraseChip Dane,
Programming Done,
Verify OK.
Disconnect Success.
DevicellpdateFile finished at 13:51:04
Start DeviceUpdateFile at 13:51:46
Connecdt Success,
EraseChip Dane. v
M 4 ¥ M U Status
Ready I Program: 0D022000H
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5 PY-LINK firmware upgrade

If PY-LINK needs to be upgraded, click " Device " -> " Update Firmware " to wait for the upgrade to
complete, as shown in Figure 5-1 Firmware upgrade.

Figure 5-1 Firmware upgrade

PuyaProgrammer

File(F} Edit(E] Target(T} Device(D] View(] HelpH)
= =l DL EC ES BL FR UR RD UF Py32F030x2 g
Properties v o X | TARGET MEMORY | PROGRAM MEMORY | 4 b M
Properties Windows ~ || Address 0 1 2 3 4 5 6 7 8~
B4l B & 0x08000000 18 04 00 20 0 01 00 08 DB
E Device | Dxc0B000010 D9 0B 00 o8 o] ol 00 08 8D
Device Interface  SWD = 008000020 00 00 00 00 00O OD 00D 00 00
Firmueare Verdon | 1.10 0x08000030 6F 01 00 08 0 00 00 00 DC
UsB Use-0 0x0BO000AD 1B 01 00 08 1B O1 00 08 1B
= SwD 008000050 1B [} 00 o8 1B ol 00 08 1B
Max Clock 300kHz
o ISP 008000060 1B ol 00 03 1B o1 (1] 08 1B
COM COMD 008000070 1B o 00 o8 1B o1 00 08 1B
Baud Rate 1000000 008000080 1B ol 00 03 1B o1 (1] 08 1B
E MCU Info (08000090 1B o 00 o8 1B o1 00 08 1B
Core D One1BADATT Onc0B0000A0 1B ol 00 03 1B o1 (1] 08 1B
RAM Address Unknown v 008000080 1B o 00 o8 1B o1 00 08 1B
== — 0x080000C0 1B 01 00 o088 1B 01 00 08 1B
Device Interf,
evice Intertace 0x080000D0 1B 01 00 08 1B 01 00 08 1B
MreNANNEN 1R m nn na 1R m nn na [
< >
Output - O X
Disconnect Success. ~
DevicellpdateFile finished at 13:51:04
Start DeviceUpdateFile at 13:51:46
Connect Success.
EraseChip Done,
Programming Done.
Werify OK.
Disconnecdt Success,
DevicellpdateFile finished at 13:51:50
Start DeviceUpdatefirmware at 13:55:40
Connecd Success,
EraseChip Done, hd
4 4k M b Status
Ready | Program: OGRS
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6 Version history

Version Content Date
Rev 0.1 Initial Release 2021-09-15
Rev 1.0 Update 5. 2021-08-31

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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