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Features

Programmer's test bench is a computer concept that provides customized
modules for educational purposes.

The concept includes specially developed hardware, software as well as
documentation and teaching materials.

This document describes how the PTB-1000 is initially prepared for use by
initializing the JTAG module ("WCH-Link"). It then describes how the
laboratory computer itself is programmed with a software debugger
("dbg307"”) via the JTAG module.

Requirements
The basic software for download and programming used here is “"WCH-link
utility” which is currently only available for MS-Windows platforms. You will
also need the proprietary firmware "WCH-LinkE"” with device drivers. Also an
external programmer, here an already working PTB-1000 is used.

Resources
Production files for PTB hardware/firmware as well as software development
tools are distributed from the GMV WEB-site:
http://www.gbgmv.se
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Preparation

WCH-LIinkE Firmware initiation

Use a working MD307 (called “host”) to prepare a new one (“target”).
Make sure all the ‘Options’-jumpers on both host and target are removed.

e Connect an USB-cable to the host.
e Connect the 10-pol flatcable between host and target

e Start the WCH_LINK Utility ] WCH-LinkUtility V1.9
e Select WCH-LIinkE firmware: File Target View Help

Open Firmware ‘ % ‘ EE) ‘ Q

Export Operation Log

Exit 130X ~ | Address: |(x03000000
Erase Al Program Verify D Reset and Run
(O) Enable MCU Code Read-Protect (®) Disable MCU Code Read-Protect
CLK Speed: |High w

WRP3 FF |2 HF2 HF% HA2 22 23 M Hn
Fimware: 2 \gmv\bw tools\WCH-Link Uity \Fimnware_Link AWCH-LnkE-APP-AP bin |
] Auto download when WCH-Link was linksd Detection Interval(S):

Chip Flash Addr-Ox [3000000 | Size:0x [10000 | Data Width: |16bytes  ~ | [ Show ASCII | Clear

o Verify the selected firmware path.

Connected WCH-Lirk Lst; |RISCY Link [#1] - Refresh
Active WCH-Link Mode: ~ Get Set
Mm_awn_e Boeut Collect 0 Tetall ol
——— — T 3
( 10:40:45:293>> Choose Fimware:Z-\gmv\hw'tools\WCH-Link Utility\Fimware:_Link \WWCH-Link E-APP-IAP bin A
3
J
Make sure the target flash memory is all cleared 2] WCH-LinkUtility v1.90 - X
(required when reprogramming the device). Rle | rget | View Help
“ Connect WCH-Link Ig
Disconnect
X Name Value
mcu Query Chip Info s: | (x08000000 v
MCU UID
Erase Chip F9 Fash Size
o
y Program F10 [ Reset and Fun BEad Protect
OF  verify o Code Read-Protect | Lk Version

Wite Protect

CLk [ FE Disable Two-Line Interface

Query Chip Read-Protect Status

ML ST [ Enable Soft-Ctd IWDG
| Enable Chip Code-Protect

DA 224K ROM + 96K RAM v | Get || Set
Disable Chip Code-Protect

RF SET ] Enable SDI Printf
Query Flash QE Status

YR Enable Flash GE 13 Mé4 M5 e M7

WR 111 12 13 M1 15

WF Clear All Code Flash-By Pin NRST
Clear All Code Flash-By Power off

113 Mo HF21 H2 HAzn

WR 27 M2 HFzm HMu HAn

Crable 3 30 Pldr b
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e Query the target chip, this will verify that
communication is established.

'_E_I. WOCH-LinkUtility V1,90
File Target Wiew Help

CQuery Chip Info (Alt + F3)

MCU Core: |RISC-V | Series: |CH32V30X = ~

e Make sure the ‘Program’ ‘Verify’ boxes are checked
and ‘Erase All’, '‘Reset and Run’ boxes are unchecked.

MCU Core: | RISC-Y | Seres: |CHIZV3I0X w | Address: | O

[]Era=e &l Program Verify [ ]Re

(") Enable MCU Code Read-Protect (®) Disable MCU Code |

e Start programming

File Target Wiew Help

W = BB Q& % B

Execute Checked Operation (Alt + F
MCU Core: | RISC-V ~ | Series:

e Await the operation.
e Verify that programming was OK.

PRI W BT Rl | LI T,

Vv |

10:48:42:436>> Operation is Successful
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Download software debugger

Prepare the laboratory computer (former “target”) for use with
monitor/debugger dbg307.

e Make sure SWCLK/SWDIO Options-jumpers are installed.

e Connect an USB-cable to the laboratory computer.

Options

(8] WCH-LinkUtility ¥1.30 N Val
e Query the target chip, this will Fle Torget View Help ame ale
verify that communication is Iﬁ [ ‘ ! P MCUUID  fab3-35-88-19-70-48-ac
established. = | L8 ' Flash Size 480 KB
MCU Core: [RISC-V | Seres: |CHIZV30X Read Protect
Link Version V211
Wite Protect
e Select the monitor/debugger. ] WCH-LinkUtiity V192

File Target View Help

e DO

Export Operation Log
Exit

X ~ | Address: | (x08000000 ~
Erase Al Program [ Verify [ Reset and Run
(") Enable MCL Code Read-Protect (®) Disable MCU Code Read-Protect
CLK Speed: | High ~
Set ROM/RAM sizes in the laboratory
computer (maximize RAM) iable Standby-Mode RST Enable Soft-Ctd IWDG
1: O 224K ROM + 96K RAM | | Get || Set

e Select ‘192K ROM + 128K RAM’
« Click the ‘Set’-button | [cReaTE| | GET

234K ROM + 96K RAM Enable SOI Printf

256K ROM + 64K RAM
I A2 13 |238K ROM + 32K RAM kA6 17

¥ [~110 [ 11 []12 113 [v]14 115
17 [~]18 [~119 =120 [v]21 [v]22 123
-7 [~] 26 [] 27 [~]28 129 130 131

¢ Make sure the ‘Erase All’, ‘Program’ MCU Caore: |RISCY ~ | Sefes: |CHAZVADX w | Address: | (02000000 ~
and'Verify’ boxes are checked and,

‘Reset and Run’ boxes are unchecked.
e Also, disable code Read-Protect. Erase Al Program b Verify [ Reset and Run

(") Enable MCU Code Read-Protect {®) Disable MCL Code Read-Protect
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File Target View Help

e Start programming ID (B | | @ |"’! E&
Execute Checked Operation (Alt + F4) '
MCU Core: RISC-Y - | Series: £ ress: ~

i W Tt 1 L T,

10:48:42:436>> Operation is Successful

Verify that programming was OK.

e Prepare the laboratory computer for use by installing jumpers according
to the figure below.

- External
supply

T

L

Int.
PD7..0  Supply select

e The JTAG firmware will provide a virtual comport for serial communication
between a development system and the laboratory computer.

e The laboratory computer will boot from FLASH, starting the dgb07
monitor/debugger.

Note: keeping the SWCLK, SWDIO jumper settings will allow debugging with
OPENOCD through the JTAG-interface while making it possible to (perhaps
accidently) reprogram the laboratory computer.
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