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1. Overview

The WCH-MCU-DL is a tool for offline and lot programming of WCH series chips. Currently supported chip

models include CH54x, CH55x, CH56x, CH57x, CH58x, CH32F/V and other series.

The WCH-MCU-DL provides three download methods, namely USB, serial port and SWD. USB and serial port are

applicable to all chips, while SWD mode is only applicable to CH32F/V series chips.

WCH-MCU-DL supports machine programming, rolling code function, and custom information writing.
Note: The entire CH32F/CH32V series does not currently support rolling codes and customized information

functions.

2. Program Procedure

Connect the type-c port on the WCH-MCU-DL to the PC. Power
supply & Communication. Press and hold the S1 button for 5s to get
the download key [ignorable].

~

Through the DIPubTool N_V1.x software, the encrypted file [original
file name-key.datekey] is automatically generated in the folder.

~ 7

Open McuUpdTool.exe. Click Search and then click Download. The
encrypted datakey file will be downloaded to the WCH-MCU-DL
through the USB port.

Y.

N

Unplug the type-c cable, and supply 5V power to the WCH-MCU-DL
through the DC port. Connect to the target board, short press the S3
button, and the user HEX file in the WCH-MCU-DL will be
downloaded to the device in the target board.
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3. Interface Description

USB download

SWD download ¢ .. port  (strongly recommended)
(only for part of download Can be used to upgrade
devices) ownloa the WCH-MCU-DL

Download interfaces

5
L

i
o]
@:
gf_
& -
g__
Q

Machine
download

Mode switch

Update/debug the
WCH-MCU-DL
Supply port
(5/9/12V power — m
adapter)

LA LTS

Download Query Generate Load the
akey program
WCH-MCU-DL

DIP Adapter Board design considerations:

(1) The WCH-MCU-DL is used to download the program to the devices. For a socket, a peripheral circuit is required.
(2) During download, please ensure the stability of the power supply. For 3.3V devices such as CH57X series, itis
recommended to add a LDO. Also, pay attention to the quality and the length of the cable.

(3) For the devices without a built-in high-frequency crystal oscillator, an external crystal oscillator is necessary,
otherwise they cannot be programmed. For example, CH571/3 must be connected to an external 32Mcrystal
oscillator.

(4) By default, the jumper on the WCH-MCU-DL shorts BOOTO to GND. If BOOTT1 is shorted to GND, it is in
Check mode, and it cannot be programmed.

(5) After the user file is loaded to the WCH-MCU-DL, a charging head is required to supply power to the WCH-
MCU-DL through type-c. If a communication device such as a computer is used to supply power to the WCH-
MCU-DL through type-c, the S3 button will not work. (So it is only recommended to use a DC power adapter for
power supply)

Summary: For hardware design, you must know the features of devices: () Whether an external crystal oscillator
is required, and what is the frequency; @ Whether to led out the download pin; &) The supply voltage of the
device; @ Download type and the download pin.
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4. Download a User File to the WCH-MCU-DL

4.1 Generate a dedicated file

4.1.1 [Optional] Get a Key

This feature is optional. If you do not need this feature, you can skip this step. As shown below, the download key
is not used:

RRER
tEa{Rtig: 5000 | ms EREY: 1000 (< 65535) EEASMIESEN: 2000 PiEA:

If you need to use the downloaded key for production, use a communicable type-c cable to connect the type-c port
of the WCH-MCU-DL and the other end to the computer USB port. Under normal circumstances, the red and green
lights on the WCH-MCU-DL board are always on, and the buzzer sounds once. At the same time, the display screen
of the WCH-MCU-DL displays [WCH Qinheng Microelectronics WCH-MCU-DL], as shown in the figure:

| WHbEREF |

| BRGRRE

After long pressing the S1 button of the WCH-MCU-DL for 5 seconds, the first line of the display screen displays
[Download Key], and the second line displays 12 hexadecimal characters. Note [type-c must communicate with

the computer to generate the key] as shown below:

T &

55966305elab

Note:

(1) The key is one-time. Once you press and hold S1 again to generate a key, or the [original file name-
key.datakey] file has been downloaded once, it must be re-generated.

(2) If the key function is not used, the generated datakey file can be used multiple times by the WCH-MCU-DL.
(3) To avoid being unable to download a new key due to misoperation of the S1 button on the WCH-MCU-
DL, it is recommended to remove S1.

(4) The WCH-MCU-DL must be connected to the computer through a communicable Type-C cable, to
generate a download key.

4.1.2 Convert a User File to a Dedicated File
Step 1: Option & configuration
Open the DIPubTool N V1.X.EXE. Select the chip series and the chip model.
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ISPERE
e RS | sfucHssx 25 v]] HAEEE:  CHEs) [v]

v T#ESH: [JP1.5  WF3.6 (HMEHARSE)
VIERORIERT#

H=DataFlash
VI ERERST PinfEAF T E{uHiA S5

AN =R =3 S0

Note: The information configured in DIPubTool N _VI1.X.EXE must be consistent with the parameters in
CHISPTool. EXE. If you are not sure about it, please contact us for technical support.

Step 2: Modify parameters & key

The current detection parameter defaults to 2000, [if the load is large, it can be modified to 50000]. Fill the 12-digit
hexadecimal download key in the WCH-MCU-DL screen into the [Secret Key] space of the [Burning Configuration]
of the DIPubTool N V1.X.EXE software (if you do not use the secret key function, ignore it), as shown below to

use the secret key function:
FeRElR

420+t i8); |5000 ms 5yc#i: 1000 (< 65535) s |E=Er . 2000 VI35H: cdcbdb26e4£d
Configuration option Recommended value Configuration value

Timeout 5000 From 1 to 65535, in unit of 20ms

Number of writes 1000 From 1 to 65535. “0” represents no limit.
Current detection parameter 50000 From 2000 to 65535
Key 6-byte 6-byte

Step 3: Generate a key file
Step 3: Generate key file. Click the [...] button in the [User File] line, select the HEX or BIN file, and then click the

[Generate File] button to generate a special datakey file for offline programming in the DIPubTool N V1.X.EXE
folder: original file name-key .datakey. As shown below:
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EloipubTool i vizo R i

ISHEE
[R5l stuomsxE [v] EAHE: oS vl |

v [rommw: mns  mme wruims)|
VIBOSi T &

FHDataFlash

V| #ERERST PindEX0F T Efui g8

{68 Ei B S eated

BHEY SR Addre: Len:

R EE
|ﬂ£ﬂtjﬂtji§j: 000 | ms Sy 1000 | (¢ 65535) ERaMiEE. 2000 JIH5H: |c4cbdssestd |
O ARIG1E: ox (1638 HIZETFs eg: 78b3bO102ce3)  iH{H:
<
Fﬂpzﬁ; E: \WCH\TOOL'\CH32_PRGMR\CH32DOWNLOADTESTHEX \CHS51 \CHES1 _DEMD. BIN E]l
HHB I -]
BESE: [v] gz || #m ]
BERS: HECEHERTE AR

For example: The name of a file in HEX is [CH551 DEMO.hex], and the key is c4cbd626e4fd, then a
CH551 DEMO-c4cbd626e4fd.datakey file is generated. If there is no key,a CH551 DEMO.datakey file is
generated.

4.2 Download the Dedicated File to the WCH-MCU-DL

4.2.1 Connect the WCH-MCU-DL to a PC

Through a type-c cable or double C cable, one end is connected to the USB port of the computer, and the other end
is connected to the type-c port of the WCH-MCU-DL, as shown below:

Load the
program

If you use the key function, the connection has been successful during the key generation process, and this step is
ignored.

4.2.2 Download the File to the WCH-MCU-DL

Move the generated [original file name - key.datakey] to the MCU_UpdTool.EXE directory file [if it already exists,
ignore it]. After the WCH-MCU-DL is connected to the computer normally, open the software MCU _UpdTool. EXE
on the computer and click [Search] (Usually it will load automatically, no need to click to search). If successful, the
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following figure will be displayed:

#E&50%: |0#ISP DEV: 00-00-00-00-00-00 ~|

|UID: 00-00-00-00-00-00-00-00, BTVER: 02. 50

I~ BAUSEATSERE, BETH oE |£ T& j)

BV FRE BRI
ISPEFNEH AT

|

THita | #l

= ==
Q=

Then click [Download], as shown below [The picture on the left shows downloading; the picture on the right shows
downloading successfully]:

B #EDIF: |O#ISP DEV: 00-00-00-00-00-00 =l ®&51%: [o#ISP DEV: 00-00-00-00-00-00 ~|
|UID: 00-00-00-00-00-00-00~00, BTVER: 02. 50 [0TD: 00-00-00-00-00-00-00-00, BTVER: 02. 50
I RAUSBHELE, BT || ||| aRuskasE, 96T 2z || T8 |
) (

LrEdRgnn! ~ 5 SEEERFD T4
%&%@%ﬁ%ﬁ! i <OHISP DEV: 00-00-00-00-00-00> FHAT. .. " n:
GATeP DRV 00-00-00-00-00-00> F4A A, .. <O4ISP DEV: 00-00-00-00-00-00> download suce

v Q THITH: 1, B, A0 : .
TS | Ak Teie: [T LA L &0 B8

When the loading is completed, the WCH-MCU-DL s display screen displays information, as shown below:

PSR R e

DREETE AL
%ﬁéﬂ_% :CH551

Note: After activating the key function, the datakey file can only be downloaded once. If you use MCU UpdTool EXE
to download again, you will be prompted that the key does not match, and the display will display [No Key]. If you
need to update firmware or download times, you must start over.
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5. Download the File to Devices

The last step of offline programming is to download the user firmware pre-stored in the WCH-MCU-DL device to
the target board. [Note: At this time, you need to switch the power supply source for WCH-MCU-DL, disconnect the
type-c port, and use the DC port 5V power supply.]

Currently the USB&& serial port is suitable for all WCH chip models. The default download method of the WCH-
MCU-DL is USB transmission, because USB transmission download is faster than the serial port method. In
addition, for the CH32F/V series, there are 3 download methods: USB&&Serial Port&&SWD.

5.1 USB Download
Connect the 4 connectors [POW, D+, D-, G] at J7or the P. HUSB1 USB female port to the USB interface of the
target device.

USB download
(strongly recommended)

Can be used to upgrade
the WCH-MCU-DL

Note: The USB female port P_HUSBI1 on the backplane of the WCH-MCU-DL has the ability to provide external
power supply. The external power supply voltage is determined by the version of the programmer purchased: the
5V WCH-MCU-DL outputs 5V voltage, and the 3.3V programmer outputs 3.3V voltage.

The WCH-MCU-DL with pre-stored firmware is powered by 5V via P1 [DC port] or J1 pin [+5V, G] [must choose
one of the two, cannot be powered by PC].

The WCH-MCU-DL works normally, and the display will show [Total number of offline downloads: xxxx chip
model: CHxxx], as shown below:

SR AIE . CHE51

Step 1: Configure the chip with download pins.

Some chips need to be configured with download pins to enable downloading through the S3 button of the WCH-
MCU-DL. For example, CH579 can be downloaded by shorting PB22-GND and then pressing S3 of the WCH-
MCU-DL.

The chip download pin list is as follows:

Device No. Button-free ¥ / Non-button-freeX
CH54X CH546M CH547 CH548M CHS549M4
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CH55X CHS551M CHS552M CHS554M
CHS558XIP46-GND CHS559XIP46-GND

CH57X CH577&CH578&CHS79XIPB22-GND
CHS571F &CHS573 XIPB22-GND

CH32F/V | CH32F/V  XBOOTO0-VCC/BOOT1-GND

Note: If you don’t know about the download configuration footer, please refer to WCHISPTool.exe, for example,

CHS579 download configuration footer:

Eu! ﬂ

EJ.H{} F @

()

32{i; CH56X 8fi7 CH55X 8 CH54X 32f CH57X  32f5 CH32F10X 32fi7 CH32V10X 32 CH58X

BRTHIAE
EHREE | CcH579 v
THER
BRI nEHRRIPER
FRERSTEAFE T EHIAS I
O aemstthimitEn
THEREZTEIERF
[J#z=DataFlash

T#AE  |USB bt

THEHE 115200 v
RO% R T

Cemiap IAP#2a4 Lt Ox

© Togiaie O DataFlashtiils

TEE R OepB11 @®@pe22  (HrEHARSR)

Download WCHISPTool.exefrom:http://www.wch.cn/downloads/WCHISPTool Setup exe.html

Step 2: Connect the USB port or theD+/D- connector at J7 to the USB pin of the device
Connect the USB port or theD+/D- connector at J7 to the D+/D- pin of the device, then short press the S3 button on
the WCH-MCU-DL, and the display will show that the download is successful.

5.2 Serial Port Download
J5 of the WCH-MCU-DL is the serial port upgrade interface. Connect to the target chip serial port through J5 [G,

POW, TX, RX].
Step 1: Configure the download pin
Device No. Download configuration pin
CH54X CH546&CH547&CH548&CHS549KIP51-VCC
CHS55X CHS551&CH552&CHS554XP36-VCC
CHS558& CH559XIP46-GND
CH57X CH577&CH578&CH579XPB22-GND
CHS571F &CHS573 XIPB22-GND
CH32F/V | CH32F/V  KBOOT0-VCC/BOOTI1-GND

Note: If you do not know the download configuration pins, please refer toWCHISPTool.exe. For Example: The
download configuration pin of CH554 is P36, which is connected to VCC. The download configuration pin of
CH579 is PB22, which is connected to GND.
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— .
8k & @ 8k 3 @
32fi; CH56X  8fi7 CH55X  8f; CH54X 32{i7 CH57X  32f3; CH32F10X 32fi7 CH32V10X 32fi7 CH58X 32{ CH56X  8fiz CH55X  8fy CH54X 32{ CH57X 32{j CH32F10X 32fi; CH32V10X 32fiy CH58X
TR HHTHRE
SHEE | CH579 v T#H®  UsB v GHES CH554 v T uss v
THESR EfRSTP TEAFTEHASIED.
M mm iR RirE THEHE 115200 v hars e
BR{RisRRIAER
RERSTRAFIRUHASIH SRR THIE [ e oA e o 4308 (B )b 4844 ms 588
O enemethEimitzn Ogmae IAP2H - Ox OT#=mEETaMHEE
e _ [J#==DataFlash
= ) i [t
THEREETEHER © Tt O DataFlashtilg et PRI Ox
[J#z=DataFlash SBO%ER T

TemEs  Orer Tomms  Oris[oracarsue |
DownloadWCHISPTool.exe from: http://www.wch.cn/downloads/WCHISPTool _Setup exe.html
Step 2: Connect the J5 serial port of the WCH-MCU-DL to the chip serial port pins
Chip serial port download pin table:

Device No. Serial pins

CH54X CH546&CH547&CH548&CH549—P30/P31

CH55X CH551—P30/P31 | CH552&CH554—P16/P17 CHS555
CH558&CH559—P02/P03 ‘

CH57X CH577 &CHS578&CHS579—PA8/PA9
CH571 &CHS573—PA8/PA9 ‘

CH32 CH32F/V—PA9/PA10

By short pressing the S3 button of the WCH-MCU-DL, or pulling the 10 port of S3 low, trigger the WCH-MCU-
DL to program. The third line of the display will display [Programming]. After a few seconds, the third line of the

display will display [Programming successful: xxx] as shown in the figure below:

H#frﬂ TftTﬁfﬁli

5.3 SWD Download (CH32 Series)

J4 on the backplane of the WCH-MCU-DL is the SWD download location. If the CH32F/V series is downloaded
through SWD, connect J4 [G, SWCLK_OUT, SWIO_OUT, POW] to the target SWD download interface.

Pay attention to the power supply: the output voltage of the programmer corresponds to the power supply required
by the board.

After the connection between the J4 pin on the WCH-MCU-DL development board and the target SWD interface
is completed, short press the S3 button to realize the oftline download of the CH32F/V series.

Note: This SWD burning method is only for CH32F/V series chips and is not applicable to other chips.

CH32 has read protection and power-oft and power-on operations. Therefore, it must be controlled by the J4 power
supply of the WCH-MCU-DL.

(Soft reset mode is now added to enable and release read protection.)

6. Check

Short-circuit BOOT1 and GND to enter the verification mode, and perform verification through the S3 button.
The WCH-MCU-DL verification function is to verify and compare the pre-stored firmware in the WCH-MCU-DL
with the firmware in the target board to determine whether they are exactly the same.
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Verified through serial port and USB, the connection and downloading are consistent.

7. Machine Download

The WCH-MCU-DL is connected to the programming machine to implement programming on the machine. The
running status of the programmer can be processed and viewed through the [START, BUSY, OK, NG] signals of J6
on the WCH-MCU-DL.

[S_H] Input a high-level signal exceeding 50ms or [S_L] Input a low-level signal exceeding 50ms [choose one].
[BUSY] The high level of the pin indicates that burning is in progress.

[OK] A high level on the pin indicates that the programming is correct.

[NG] A high level on the pin indicates that the programming failed.

Note:

1. [S_H] or [S_L] is the IO input signal;

2. [BUSY, OK, NG] is the IO output signal, high level is active.

3. Button S3 cannot trigger the download sequence.

The 4 lines [START, BUSY, OK, NG] in the timing diagram below are successful timing diagrams, as shown below:

START
L2

BUSY
]

FE BT —RSTART

. ERTEN
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Failure timing diagrams are as follows:

START
N

BUSY
B

0K (L)
it

NEfE S
Bt

i mEREEY
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8. Firmware Upgrade of the Main MCU on the WCH-MCU-DL [3 Methods]

8.1 USB Download

Step 1: The master firmware of the WCH-MCU-DL can be upgraded through the USB method of CH32Fx, BOOT1
connects to GND, BOOTO connects to VCC33.

Step 2: Connect one end to the USB female port of P HUSB1 on the development board, and one end to the USB
port of the computer, as shown in the following figure:

USB download
(strongly recommended)
Can be used to upgrade
the WCH-MCU-DL

Step 3: Open [WCHISPTool], select the USB download mode of CH32Fx, add the updated WCH-MCU-DL HEX

to the user program file, first click the [Unprotect] button, as shown below:
1 WCHISPTool (v2.90) - X
MR IDEEU) WE((V) =ENH)

Jd&o =" F @

32fis CH56XES 8fi CHS5XES| 8fi CHS4XES| 32 CHS7XERS] 32fu CH32F 1RSI 32 CH32V1ES)

e TR
HHBIE | CH32F103 | v T#A7E Use v
T#ES
ZHEEL T REER [J4#aEUSBDMAER Hfies A
[ {##cUSBDHERIE ZEIER TR E
[kt bR Efu YA BIWDG, ZIFEHFE
O] BAEER Baiedn DATAD: Ox El DATA1: Ox El
WRPO: Ox bitd bit1 bit2 bit3 bitd bits bit6 bit7
WRP1: Ox bit8 bitg bit10 bit11 bit12 bit13 bit14 bit15
WRP2: Ox bit16 bit17 bit18 bit19  [bit20 bit21 bit22 bit23
WRP3: Dx bit24 bit25 bit26 bit27 bit28 bit29 bit30 bit31
FET#
USBi%%?'Jﬁl BIECH32F103—18%%& b ¥F(E)
IAPREFESL 1% =
AAEETi | EAWCHTOOL\CH32_PRGMRICH32PMR_43\CH32F10X_V2401_20 [ [
DataFlash¥Z{t &=
T#(D) 1L (S)
T#ieRE
Device ID: 0x410 A HTEILFRC)

Revision ID: 0x2000
Flash size: 64Kbytes

v
Note: Download WCHISPTool from: http.//www.wch.cn/downloads/WCHISPTool Setup_exe.html
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Step 4: Click [Download], the download is successful, as shown below:

T ETrALTT —

AR |E:'lWCH\TOOL\CHSZ_PRGMF{‘.CH32PMF! _SE§EICH32F10X_V2401_20 5

DataFlash37 {4 =
[ T#0) | RIL(S)
T#ilR
. A | EERRC)
& 1EnsE T HEM

FXRTHEE AThE 1 A ME0
<<<< AR 1.811s

it o | sap o || WEHAG
evice Removed! luse RS o e
Step 5 [Last step]: Connect BOOTO on the offline programming baseboard to GDN. After powering on the WCH-

MCU-DL, you can see the version information on the display, which is currently V2417.

8.2 Serial port upgrade in WCHISPTool

Step 1: The main control firmware of the WCH-MCU-DL can be upgraded through the CH32Fx serial port. BOOT1
is connected to GND and BOOTO is connected to VCC33.

Step 2: Use the USB to serial port tool, connect one end to the computer USB port, and the other end to the serial
port [3V3, GND, TX, RX] on J2 on the development board, as shown in the figure below:

- Update/debug the
WCH-MCU-DL

Step 3: Open [WCHISPTOOL], select the CH32F103 serial port download mode, select the HEX that needs to be
updated, first click [Unprotect] and the LOG area shows that the protection is successfully released, as shown below:
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Step 4: Power on the WCH-MCU-DL again, click [Download], and the download will be displayed successfully,
as shown below:
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Step 5 [Last step]: Connect BOOTO on the offline programming baseboard to GDN. After powering on the writer,

you can see the version information on the display, which is currently V2417.

8.3 Upgrade itself

Step 1: The main control firmware of the WCH-MCU-DL can be upgraded through the CH32 serial port, that is,
BOOT1 and GND are short-circuited, and BOOTO is connected to VCC33.

Step 2: Open the [DIPubTool N _V1.X.EXE] software, use the USB to serial port tool, USB connected to the
computer, the serial port connected to the WCH-MCU-DL bottom board J2 at the serial port, click on the search,

select the corresponding serial port, the following figure:
FRrea R
HEHIF ISP IEV: L\ \CONE [w] BE | | FREL

[DIPubTool N V1.X.EXE] The software has built-in main control CH32 firmware. Click the [Upgrade] button to
automatically upgrade the main control CH32 firmware in the software.

The prompt message [Obtaining device information through the serial port successfully] will be displayed in the
operation status bar, and then there will be a prompt message [Burning...]. After waiting for about 10 seconds, a

dialog box [WCH-MCU-DL upgrade successful] will pop up. The specific process is as follows:
HRBHS HREAE

BETIE: | 34T3F TRV 1\ [] BE HE EETIE: IS IRV OO [ o i
SRS BEROFDEERESHRN! ST BERS: W S

DIPubTool _N_V1.04 X

L\ |

=
[Last step]: Connect BOOTO on the offline burning baseboard to GDN. After powering on the WCH-MCU-DL,

you can see the version information on the display, which is currently V2417.
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9. Rolling Code Function & Custom Information

9.1 Online Download — Serial Port Customization

Online programming means that during the programming process, user-defined information is written into the
specified address bit of the dataflash of the programming chip through the serial port J2 of the WCH-MCU-DL.
Currently, the CH32 series does not support online functions.

Step 1: The PC software needs to be configured first and the online function is enabled. This step is completed
during the process of generating the datakey of the encrypted file and is not a separate step. Among them, Addr is
the starting address of dataflash, and Len is the length of the opened space.

Note: The data file must be loaded, otherwise the datakey cannot be generated, as shown below:

B oipubTool N

ISPELE
LRERS: s2fucHE T RS [v] BHEEE: 0B [v]
W THERE: []FEL WlFEz2 (HERAGE)
VIEBORiER T3
FHoDataFlash

V| #ERERST PinfEAF TRGH A

VI BRBHGSR: Adde: |0 Len: 32

eREE
BH4AdiE: (5000 | ms  Sivsy: 1000 | (¢ 65535) ERSESTIEE: 2000 iR

ERED 24418 0x 112233445566 | (16T, ez 7EL3LO102063)  4EiHE: |1

THmE
|ﬁ; prr: | E:WWCHATOOL\CH32_PRGNR\CHIZPRGTESTHEX\CHE71_3\CHE73_ADC_PA12. BIN \:\ |

#4g 74 |E: \WCH\tool\CH32_PRAMR\CH3ZPr gTestHex\blankBIN\E12_0xFF. BIN | - |

VEREHE
BT v wr || s |
SEE ST | SR ‘

Step 2: Connect the J2 port of the WCH-MCU-DL of CH32 through USB to serial tool or other serial ports, open
the serial tool, the baud rate is 115200, and the other parameters are as shown in the figure, according to the specified
HEX format [0x24+LEN+DATA+CRC (data data and) +0x23], for example:

Ezud rate I‘.'.EZ:JS ZI
Dats bits IS ZI
Stop bits |1 =l  HEXZE 2=
Parity If"‘-""e _| [ foet(EE
Flow contrl:‘lc’"e _| |£4U_u-u-u- ‘_

If the input data is incorrect, the specific serial port returns a LOG error as follows:

a. Not comply with the protocol S*END*A*#
b. Data Check Error S*END*B*#
d. Download successful S*END*D*#
e. Download timeout global _timeout

9.2 Rolling Code Function
Rolling code function: Add 12-digit hexadecimal HEX to the chip Dataflash, and the data is automatically updated
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through the step value. The rolling code function is the basis of online programming. It limits the data written to the
dataflash to 12-bit HEX, and changes the data by the step value. At this time, the data is automatically generated by

the WCH-MCU-DL and written into the Dataflash of the chip. An external serial port is required.

First check [Enable Online Burning] and fill in the parameters, then check [Start Rolling Code] and fill in the

parameters, as shown below:

ISERE
BER: |sefcsiERS| [v]

V
VIBBOSER T8
| FEDataFlash
VIEREEST PindEAF TR

B oiPubTool N

[v]

wFEzz (B EABE)

0 Len: |32 |
b
2a4diE: 5000 | ms Sy 1000 | (< 65535) EREiSMIESS: 2000 [13%R:
|¢'EFH§E FIE(E: 0x 112233445566 | (16HEEISERT. ez 79M3BO1020e3)  LEiHE: |1 |

=

|pg firfs: E: \WCH\TOOL\CK32_PRGMR\CH32FRGTESTHEK\CH5 71_3\CH573_ADC_PA12. BIN E
|mm¢- E: \WCK\ tool \CH32_PRGMR\CH3ZPy T estHex \blankBINV512_0xFF. BIN . |
RSB
BTl [v] ax [ #m ]
#ERE: e HHhiEiaRTh T

Note the rule: The first generated value is 11 22 33 44 55 66, the second generated value is 12 22 33 44 55 66, and

the third generated value is 13 22 33 44 55 66.
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10. FAQ

10.1 Why does the WCH-MCU-DL Download Fail?

Answer: Mainly include: 1. WCH-MCU-DL power supply; 2. Chip board or socket; 3. Selection & connection; 4.
WCH-MCU-DL hardware.

(1) Supply

To download the user program to the WCH-MCU-DL, use the type-c port. Download the user program to the
designated chip through the WCH-MCU-DL, use the DC port of P1 for power supply, and the adapter power is
S5V/1A.

(2) Product selection & connection

1. Whether the DIPubTool N V1.xx configuration information is completely consistent with the burned chip model,
and confirm the consistency of the chip and the chip model displayed on the display;

2. Whether the user firmware has been downloaded to the WCH-MCU-DL (check the offline programming process
by pressing S2 The name of the firmware in the recorder);

3. Whether the wiring and communication between the WCH-MCU-DL and the chip pins are correct.

(3) Board or socket with the device to be downloaded

The burned chip board or holder needs to be designed according to the corresponding chip reference schematic
diagram, such as CH554T. For power supply and USB or serial port connection, two 0.1uf capacitors need to be
connected to Pin19 and Pin20 to work properly.

For all chips, the first programming can be successful, but the second programming is unsuccessful. This is mainly
because the BootCH57X series of chips detects whether PB22 is connected to GND and enters Boot mode.

The simplest way to check is whether the chip board or socket can be successfully downloaded through
WCHISPTool on the PC.

(4) Hardware of the WCH-MCU-DL

Check whether there is a hardware problem with the entire board of the WCH-MCU-DL, such as whether P2 jumps
to download mode, that is, BOOT0-GND.

10.2 How to Supply Power to the WCH-MCU-DL?

Answer: 1. During the configuration process, the WCH-MCU-DL is powered by the type-c female port for power
supply and communication, and the PC is connected to the WCH-MCU-DL through a communicable type-c cable.
2. During the burning process, the DC port on the WCH-MCU-DL P1 is powered by 5V/1A or above. If the type-c
female port is used for power supply, an adapter can be used, but a PC cannot be used.

Note: The USB female port and pin [POW] provide 5V or 3.3V externally, which is determined by the J8 jump. After
understanding the power supply voltage of the burning chip, decide the power supply voltage.

10.3 Whether the Key is Necessary for Offline Download?
Answer: Not necessarily. If you don’t use it, you can leave the key unchecked. Be careful not to enable the key

function. The generated datakey file can be downloaded and used unlimited times. Pay attention to security.

10.4 How to Know Whether the Hardware of the WCH-MCU-DL is OK?
Connect the type-c port on the WCH-MCU-DL to the PC through a type-c cable. Open DIPubTool N V1.X.EXE,
the display shows [Pre-load Mode], indicating that the WCH-MCU-DL works normally.

FnERR e
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10.5 How to Determine whether the type-c Cable Connecting the WCH-MCU-DL and PC is a
Communicable Cable?
Answer: After the WCH-MCU-DL and PC pass, open the [McuUpdTool. EXE] software, and the message
[Preloading mode loading...] will be displayed on the display of the WCH-MCU-DL.
Or download the  WCHISPTool(http://www.wch.cn/downloads/WCHISPTool Setup _exe.html).  Open
WCHISPTool after installation.

i;‘,‘!WCHISPTooI(VZQO) — X

3P TIRE(V) WA #EEI(H)

O $ - E @

|
At this time, the display screen of the WCH-MCU-DL displays the message [Preload Mode], which means that the
WCH-MCU-DL and the PC are successfully connected and can communicate.

fﬁﬂm?!aﬁt

10.6 What is the Function of the S2 Button on the WCH-MCU-DL?

Answer: Check the original file name, check code & file size burned by the user.

Press S2 once to display the original file name burned by the user; press S2 twice to display the check code & file
size.

For example, the name of the downloaded user file is [FIII_Light CH551 V0009 20201212.BIN], and then the
display shows [FIll_Light CH551 V0009 20201212].

XA, FILL_LIG ﬁﬁﬁ :B814

HT_CH551_V0009_2
0201212

+-4]4:1856 (B)

Hac:7t

10.7 How to Generate a Random Key?
Answer: Press and hold the S1 button of the WCH-MCU-DL for more than 5 seconds to generate a random key.

10.8 How to Download Firmware Manually?
Answer: Short press the S3 button. The S3 button has two functions, verification && downloading. When BOOT1
and GND are short-circuited, it is verification; when BOOT1 is not connected to GND, it is download mode.

10.9 Why cannot the DIPubTool N V1.X.EXE Software be Opened on PC?

Download the WCHISPTool. Be sure to close WCHISPTool after installation, and then open
DIPubTool N V1.X.EXE.

Link: http://www.wch.cn/downloads/WCHISPTool Setup_exe.html

10.10 ISP Configuration Description
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{#as FR Bl S
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Answer: As shown in the picture above, the current DIPubTool N V1.X software configuration information is
copied from the WCHISPTool software. There are generally 8 items, as follows:

Enable code and data protection

Serial port key-free download

Clear DataFlash

Enable RST as manual reset input pin

Enable reset long delay time

Enable crystal oscillator

Enable internal pull-up resistor of PO port during system reset

e AL o A

Download configuration footer
Option 1 is enabled by default, which means the downloaded firmware cannot be read. The other 7 items are
configurable. Generally, refer to WCHISPTOOL.EXE for configuration information. If not necessary, the default

option will suffice.

Note:
Item 4: If the code reuses RST Pin, this item should not be checked unless otherwise specified.
Item 7: During system reset, there are requirements for the internal pull-up resistor of the PO port.
Item &: It is generally not recommended to modify the download configuration footer. This configuration pin is the
pin to enter BOOT unless otherwise stated.
---end---
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