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1. Product Functions and Parameters

WCH-MCU-DL is an offline, batch programming tool for programming WCH series chips. Currently, it supports
chip models include CH54x, CH55x, CH56x, CH57x, CH58x, CH32F/V and other series.

The WCH-MCU-DL provides 3 download modes, namely USB, serial port and SWD, among which USB and
serial port are suitable for all chips, and SWD mode is only suitable for CH32F/V series chips.

WCH-MCU-DL supports machine programming, rolling code function, custom information writing.

Note:

1.CH554, CH552 and CH551 need to set the WCH-MCU-DL to 5V output mode or select 5V hardware version
when using WCH-MCU-DL, and pay attention to whether the current minimum system supports 5V power supply.
2.CH32F/V series chips only support rolling code and custom information writing in SWD mode.

1.1 Product Functions

Basic functions:

®  Support WCH full range of MCU chip programming

®  Chip ISP configuration word write

®  Configure output voltage

® 3 interface recording methods (some chips only support one or two)
®  Flash user program files add

Expand optional functions:

® Dataflash area (if there is one) file add

®  Configurable time of power outage delay

®  Custom display chip name

®  Power on and pause the existing programs inside the chip
Advanced functions:

Machine control to realize automatic programming and writing

Rolling code & online custom data writing

1.2 Product Parameters

Size(mm) 91 mm* 68 mm* 1.6 mm

1. Power adapter (5V 2A, length 1.5 m).
. USB cable (type A male to male).
Suits
. TYPE-C cable (type A male to type C male).

. LCD screen (special screen for WCH-MCU-DL).
. Nylon stud (M3, M2).

. Nylon nut (M3, M2).

. Nylon screws (M3, M2).

(e BN e Y N \S )

. Acrylic plate (for WCH-MCU-DL)
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2. Hardware Description
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1- User programming interface

2- Debug interface programming (only supported by some chips)
3- Serial port programming

4- USB programming interface (recommended)

5- Machine control interface

6- Mode switching

7- Programmer online/debug interface

8- Used for loading programs (update programmer)
9- Secret key generation

10- View button

11- Program button

12- Programmer power port, support 5/9/12V power adapter

2.1 Mode Switching

There are three modes of WCH-MCU-DL: Program mode, check mode and upgrade mode. Default programming
mode: BOOTO short GND, BOOT1 suspended. Check mode: BOOT1 short GND, press S3 to check the chip
program. When BOOTO shorts 3V3 and BOOT]1 shorts. GND can manually upgrade the firmware of the recorder
through the WCHISPTOOL, refer to Chapter 7.
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BOOTO BOOT1 Mode
BOOTO short GND BOOT]1 suspended Program mode
BOOTO suspended BOOT!1 short GND Check mode
BOOTO short 3V3 BOOT1 short GND Upgrade mode

2.2 DIP Adapter Board Design Considerations

1. The programming object of the WCH-MCU-DL is the chip, and the WCH-MCU-DL does not provide the
peripheral circuit of the chip.

2. During the programming process, the chip voltage needs to be stable. Example: CH57X series 3.3V chip, in
order to ensure the chip voltage stability, it is recommended to add LDO to 3.3V.

3. For the chip without built-in high-frequency crystal oscillator, external crystal oscillator is required, otherwise it
cannot be Programed normally. For example: 32m crystal oscillator must be attached to CH571/3, CH58X.

4. It is recommended to apply the DC power adapter to power the WCH-MCU-DL. If you use type-c to power the
WCH-MCU-DL, you must use a charger. For example, if you use a computer and other communication equipment
to connect the type-c port to power the WCH-MCU-DL, click the Program button S3, and you can't Program it
normally.

Note: In order to ensure voltage stability, the quality and length of the connection between the recorder and the
chip should be considered.

3. Software Function Description

3.1 Program Procedure

WCH-MCU-DL type-c port connected to the computer,
power supply & communication, press the S1 button
for 5 seconds to obtain the download key [negligible]

U

Through the DIPubTool_N_V1.x software, the
encrypted file [original file name-key .datakey] is
automatically generated in the folder.

U

Open McuUpdTool.exe, click search and then click
download, encrypted datakey files are downloaded to
the WCH-MCU-DL through the USB port.

J

Unplug the type-c cable, supply 5V power to the DC
port of the WCH-MCU-DL, connect the target board,
press S3, and the user HEX in the WCH-MCU-DL will be
downloaded to the chip in the target board.
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3.2 DIPubTool N V2.X Software Generation WCH-MCU-DL Specific Files

3.2.1 Chip Model Selection and ISP Configuration Byte Parameters
Open DIPubTool N V2.X.EXE and select the corresponding chip series && specific chip model. As shown in the
figure below:

ISPEER

iR RS BefucHEa R [v] Sl CHE49 v

TEEaETE THESBM: [R5 Ol F4. 6 (LE ERARIE)
LVE] JFRERE 2.4 ]

VIEBORIxsE T #
HZ=lataFlash
VIEREES. MEAF T E ki g0

T CRR B Rt

Note: DIPubTool N V2X.EXE interface configuration information must be consistent with the parameters in
WCHISPTool.EXE, this part directly affects the chip function, how to check must consult the relevant chip
program developers.

3.2.2 Configure Output Voltage of WCH-MCU-DL

This configuration is required. When the screen printing version on the back of the WCH-MCU-DL contains
"PWRCFG", you can configure the programming interface area through this configuration item.

POW pin output voltage. When there is no "PWRCFG" version, it is the hardware fixed voltage version, and the
configuration item must be consistent with the hardware voltage version. (The program automatically detects the
hardware version and compares it with the configuration item)

s L {FRLIE: 3.3V [+]

1.8V
HREE 25

BRERF: Addr

3.2.3 WCH-MCU-DL Configuration
The current detection parameter defaults to 2000, [If the target board has a large load it may report error U3, it can
be modified to 50000].
RREE
BREE: Addr: Ox

Timeout time:

The time to retry after a problem occurs during the programming process, recommended as default.

Write count:

The total number of times the WCH-MCU-DL is allowed to program after loading the user program this time
(counted only if the program is successful).

Current detection parameter:

V3. 1 4 WH
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The WCH-MCU-DL automatically detects the amount of current passing through the POW pin, and if it exceeds
this threshold, it will disconnect the external power supply and stop the programming process to protect the target
board and the WCH-MCU-DL itself.

Configuration selection Recommended configuration value | Recommended configuration value
Timeout Time 5000 1-65535 Optional/Units 20ms

Write count 1000 1-65535 Optional &&0 means infinite
Current detection parameter 50000 2000-65535 Optional

3.2.4 Add User Program to Generate WCH-MCU-DL -Specific Files

Click [... on the [user File] line. Button, select the HEX or BIN file, and click "generate File" to generate a special
datakey file for WCH-MCU-DL in the DIPubTool N V2.X.EXE folder. The datakey file naming rule is: original
document name-key .datakey. Example: original file: [CH551 DEMO.hex], key: c4cbd626e4fd, generation file:
CHS551_DEMO-c4cbd626e4fd.datakey; if there is no key, the generation file is: CH551 DEMO.datakey

I T
ARFEH: p— I

SR (]
HiE

ERBETHE
BEE: [] #z || |

BIERE:  His 7\
ERIZ

3.3 [Optional] DIPubTool N V2.X Software Optional Function Items

DIPubTool N _V2.X optional features need to be selected and configured before step 4.1.4, after configuring the
following optional features, perform step 4.1.4.

After configuring the following optional items, execute step 4.1.4, if the file name or secret key has not been
changed, it will overwrite the datakey file generated before.

3.3.1 [Optional] Download Completion Delayed Power Outage Function
This function can be checked on demand. Checking the option of "Automatically run target program after
download", a delayed power-off time configuration will appear, so that users can check the running status of the
programed program according to the running time of the target board after the programming is completed. If you
don't check the box, the power will be cut off automatically after the programming is finished.

ISEEIR

mEERI |sfcEaRs] [w] RS

Note: This function is only available for CH54X, CH55X, CH56X, CH57X, CH58X chips that can only be
downloaded by serial or USB.

3.3.2 [Optional] Customize the Chip Model Name Displayed on the WCH-MCU-DL

This function can be checked as desired. When the "Custom Chip Name" option is checked, you can customize

V3.1 5 WH
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the chip model displayed on the WCH-MCU-DL screen by up to 8 bytes.

VI BE X mAa: 123456 78]

3.3.3 [Optional] Enable Power on and off Pause Mode

This function is optional and can be skipped if this is not needed. Check "enable power on and off pause mode" to
enable this feature. This function is used when the current internal program of the chip causes the programming
failure (before programming sleep, watchdog, closing debugging programming port, etc.). Enabling this function
will avoid this failure by enabling this function immediately before the power on the WCH-MCU-DL stops.

V| B E T E S,

Note: If checked, it will lead to an increase in programming time.

3.3.4 [Optional] Set the Programming Speed of 2-wire Debugging or Serial Port

This function is optional and can be skipped if this is not needed. The WCH-MCU-DL supports some chips to
modify the download speed of the recorder. If it is not modified or cannot be modified, it defaults to the highest

speed.
ISFEIE
o= 2| Bl =5 CH32 Va0 3 5] EEERE | CHIzVI0T [+] A voTs [»]
THiEBh=TEIHEE VIE RS R R
. RAME  G4EE + ROM 256KE []
- ISR B2INDG, B | IR
VAL E T RIEE R WEFO: Ox |FF | WRPL: Ox FF
{#Ffs B WRFZ: 0x |FF | WRP3: Ox FF
DATAD: Ox |FF | DATAL: Ox |FF FEEEIRTER R
BEXLAE: S
B THEEED
PR LfRRE: 3.3y [+]

Note: When the wire is poor or too long, resulting in programming failure, you can adjust this option to reduce the
programming speed of the corresponding interface and enhance the adaptability of the wire, but it will slow down

the programming speed.

3.3.5 [Optional] Production-specific WCH-MCU-DL -specific Files (Secret Key Function)

This function is optional and can be skipped if this is not needed.

FBAHA}E]: |5000 ms  Ev#n: (1000 (¢ GEE3R)  EimieWssdy. 2000 | BRER | oeneconoon|

If you need to use the download secret key production, you need to use a communicable type-c cable, one end
connects to the WCH-MCU-DL type-c port, the other end connects to the computer USB port. Under normal
circumstances, the red and green lights of the WCH-MCU-DL are always on and the buzzer sounds once. At the
same time, the WCH-MCU-DL's display shows [WCH CHENHENG MICROELECTRONICS WCH-MCU-DL],
as shown in the figure.
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After pressing the S1 button for 5 seconds, the first line of the display screen displays [download key] and the
second line displays 12 hexadecimal characters. Note that [the type-c must communicate with the computer to
generate the key] as shown below.

A

baed33d37203

Note:

1. The key is one-time. Once you re-press S1 to generate the key, or the firmware [original file name-key .datakey]
has been downloaded once, you must do it again.

2. If the key function is not used, the generated datakey file can be used many times by the WCH-MCU-DL.

3. To prevent downloading due to mis-operation of the S1 key on the WCH-MCU-DL to generate a new key, it is

recommended to remove S1.

4. The WCH-MCU-DL will generate the download key only if you connect to the computer through a

communicable Type-C cable.

3.3.6 [Optional] Online Function (Serial Port Input Custom Data) and Rolling Code Function
This function is optional and can be skipped if this is not needed.

V3.1 7 WH
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This function is mainly used to fill the custom data file or automatic rolling code in the dataflash area (which
exists), and the CH32 series chip (without dataflash) fills the custom data or rolling code data into the specified
flash address. For more details, please refer to Chapter 8: "Roll Code function & & Custom Information" section.
Enable the online programming function:

When online, if the serial port data is not received, the data is programed in the data file bin file, which is used to
add fixed data in the specified location of the program (the address box to the right of the online programming
option). When receiving serial port data, it will replace the serial port data to the "data file" and merge and
download.

Enable the roll code function:

To enable the roll code function, you need to enable the online function and fill in the address. When roll code is
enabled, the 6 bytes of data added by the roll code will be combined with databin data programing.

Note: if the chip contains a dataflash region, the data file and the above operation data will be stored in the
dataflash region, which will be limited by the chip dataflash size. If the chip does not have a dataflash region
(CH32 series chips), the above data will be stored in the flash designated area.

3.3.7 [Optional] Upgrade the WCH-MCU-DL Itself
This function is optional and can be used to upgrade the WCH-MCU-DL. You can skip this step if you normally
use the software to generate special files.

RFaHER

HEBIE: [v] gz || @

This function is used to upgrade the program version of the WCH-MCU-DL itself using the software
DIPubTool N V2.X internal firmware. If the program version is up-to-date, there is no need to pay attention to it.
The more detailed upgrade section of the recorder program can be moved to Chapter 7: " WCH-MCU-DL master

upgrade [3 methods]" section.

3.4 Use McuUpdTool. EXE Software to Load Special File into WCH-MCU-DL

3.4.1 WCH-MCU-DL Connected to PC
Through 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:
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BFmEERF
(FHRGEFRER)

Note: If you use the key feature, you have successfully connected during the key generation process, ignoring this
step.

3.4.2 Download Special Files to WCH-MCU-DL

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

W®&5I%: [0#4ISP DEV: 00-00-00-00-00-00 |
[7ID: 00-00-00-00-00-00-00-00, BIVER: 02. 50

I~ BAUSBIAERIE: BEhTH | ®BE |£ T# i;

BT RE R
ISPEFNG R M

£ 5
Q)=

THEia: | Gl
Then click "download", as shown in the following figure [downloading on the left and successful download on the
right]:

®#&5I%: [o#ISP DEV: 00-00-00-00-00-00 =~ B &5U%: |o4ISP DEV: 00-00-00-00-00-00 =~

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

r BRUSBRELIE. BHTH || || smusksse. s gz |[ % |
) (

TFERGERT ~ L8 EEREHAD 3.

g&%@%&%ﬁ}ﬁ” R <O#ISP DEV: 00-00-00-00-00-00> F#T&... "

COHISP DEV: 00-00-00-00-00-00> FH#TE. .. e %ggf;’ﬁ"_ﬁ":ga'g??‘°g;?£.‘3°‘°°> download suce .

v o o i v
T | i T [TEHE LA 1, KR 0 A

When loading is complete, the display screen of the WCH-MCU-DL displays information, as shown in the
following figure:
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Note: After starting the key function, the datakey file can only be downloaded once. If you download it again using
MCU UpdTool EXE, you will be prompted that the key does not match and the display screen shows [No key]. If

you need to update the firmware or the number of downloads, you must start over.

4. Program User Firmware

The last step of offline programming is to download the user firmware pre-existing in the WCH-MCU-DL to the
target board. At present, USB&& serial port is suitable for all WCH chip models. The default download mode of
WCH-MCU-DL is USB transmission, because USB transmission is faster than serial port. In addition, for the
CH32F/V series, there are three ways to download: USB&& serial port && SWD. When the serial port and USB
interface are used to program the chip, the target chip is required to enter BootLoader (that is, programing mode or
ISP mode, in which the ISP tool can program it) hereinafter referred to as ISP mode, and entering this mode
requires the target chip to pull up or pull down the ISP configuration pin before powering up. Note: the WCH-
MCU-DL with pre-stored firmware is powered by P1 [DC port] or J1 pin [SV GND] 5V [must choose one of the
two, not PC]. If you don't know how to download the configuration foot, refer to WCHISPTool.exe, such as
CHS579 download configuration foot:

& WCHISPStudio
iR 8w hEEu  #EhH)

4 7 WCHISPTool CH54x-55% WCHISPToal_CH32Vioo WCHISPTool_CHS6x P WCHISPTool_t

RLEETE

pYaprites
BRED  CH57x v| BRAES |CH579 v
TEEO UsB v OR&EEEEETH
THXH
EFR W HEEE A
DataFlashIZ{& E? ]
Sl et B O
ErEsit2 B O v
THEE
B SHEE
ik 115200
ST
FEACER PB22 1
%@, piv=
RSTIERF L EE AT =
FORKETH bt =]
TE=WECTRNES FE
&= DataFlash =il
i&2=CodeFlash St

Download WCHISPTool.exe as follows: http://www.wch.cn/downloads/WCHISPTool Setup exe.html
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4.1 USB Download

Download USB, and connect the USB interface of the target chip through the four pins [POW,D+,D-,GND] at J7
on the EPAD or P_ HUSBI1 of the USB master port, as shown below:
USBIRFREOX
(EBiNGER)

supply voltage is determined according to the optional version of the recorder: 5V WCH-MCU-DL output 5V
voltage, 3.3V WCH-MCU-DL output 3.3V voltage, configurable voltage version is determined by the
configuration, the same as the J7 pin POW pin.

After connecting the corresponding chip through the USB port or the J7 pin D+/D -, press the off-line recorder S3
button to start the recording.

Note: Since most of WCH chips can be configured as D+ pins for ISP configuration pins, the recorder has been
independently optimized and will pull up D+ pins before POW pins power on the target board, so as to
automatically control the target board to enter ISP mode (no manual pull-up target board D+ pins).

4.2 Serial Port Download

The J5 of the WCH-MCU-DL is a serial port upgrade interface. Connect with the target chip through J5 [GND,
POW, TX, RX] serial port. The API is shown below:
BORR

After connecting with the serial port of the target chip through J5, the offline recorder is triggered by short
pressing the S3 button of the WCH-MCU-DL.

4.3 SWD Download (For CH32 Series)

The J4 EPAD of the WCH-MCU-DL is the SWD download location. If the CH32F/V series is downloaded
through SWD, connect J4 [GND, SWCLK_OUT, SWIO_OUT, POW] to the target SWD download interface. The
SWD download port is shown in the figure:
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iE i ORER
(XEBRTHZH)

lw

88303

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

Note:

1. This SWD programming method is only for CH32F/V series chips, not for other chips.

2.CH32 has read protection, power-off and power-up operation. Therefore, it must be controlled by the J4 power
supply of the offline recorder. (Soft reset mode is now added to enable and remove read protection.)

3. The output voltage of the recorder corresponds to the demand for power supply of the target board.

4.4 Download Configuration Pin and chip Program Interface Description

Configure download pin

Type Download configuration pin

CH54X CH546 & CH547 & CH548 & CH549 XIP51-VCC

CHS551 & CHS552 &CHS554 XIP36-VCC

CH55X
CH558 & CH559 X P46-GND

CH577 & CH578 & CH579 XIPB22-GND

CH57X
CHS571F & CH573 XIPB22-GND

CH32F/V | CH32F/V XBOOT0-VCC/BOOTI1-GND

Note: If you don't know about the download configuration pin, refer to WCHISPTool.exe, for example, CH554
download configuration pin P36 connects to VCC, CH579 download configuration pin PB22 connects to GND.

73 9 & 32 CH57X 3215 & §
32{%g’$§ﬁéﬁ GESC B GB| 2 20 GBS Sl CYEV L S G 32fi5 CH56X  8fi; CHSSX  gfiy CH54X 32fi CH57X 32fi CH32F10X  32fi CHI2V10X  32f5 CH58X
i ) BATHRE
THES |[CHS™ > THAX  |UsB % HHmE |cHsse ~ THAE Use ~
THRE THEE
B fEAndie R g TEHE 115200 ~ [ ##4ERST Pin (EAF T HEHA 31
B B ER AR
RST vk Ol RE T4 :
M #RRSTEAF THITWA 3 Mansiza Temie Ok P e e e
U s hE a0 Camiep  IAPEiiHOx O SamEEraEEs
FUSHREESEEER D Tae [ #=DataFlash
Ll RIS T E IR Y [OF & (@)
= ; Lt (O DataFlashiis Clamue WP O
e AmOsR TR
T4 Orpsn | @pPe22 (I BAER) THmE OP15|® P36 HBINED)

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

USB program interface

Type Serial port pin

CHS54X | CH546 & CH547 & CH548 & CH549—P30/P31

CHS5X | CH551—P30/P31 | CH552 & CH554—P16/P17 CHS555
CHS558 & CH559—P02/P03
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CH57X | CH577 & CH578 & CH579—PAS8/PA9
CH571 & CH573—PAS8/PA9
CH32 CH32F/V—PAY/PA10

4.5 Download Process and Effect Demonstration

The above three interface programming modes can only be connected to one at the same time, that is, the WCH-
MCU-DL can only program one-to-one. After connecting the corresponding recording interface, press the S3
button of the WCH-MCU-DL (the button is valid at low level), or trigger the WCH-MCU-DL through the
machine control interface J6, and the display will display [programming]. After a few seconds, the display will

display [successful] and refresh [success: xx] times, as shown in the figure below:

B IRE 1000 BR# 1000

E T | LT 22
BS:CHb49 || BT :CH549 |

5. Check Function

BOOT1 and GND short connection, enter the check mode, through the S3 button to achieve verification. The
offline recorder verification function is to check and compare the pre-stored firmware in the offline recorder with
the firmware in the target board to determine whether it is exactly the same.

Through the serial port, USB two ways of verification, connection and download the same when programming.

6. Machine Controlled WCH-MCU-DL

The WCH-MCU-DL is connected to the recorder to realize machine programming. The running status of the
recorder can be processed and viewed through the [START, BUSY, OK, NG] signal of J6 on the WCH-MCU-DL.
[S_H] input more than 50ms high level signal or [S_L] input more than 50ms low level signal [either one].
[BUSY] the high level of the pin indicates programming.

[OK] the high level of pin indicates correct programming.

[NG] the high level of the pin indicates a programming failure.

Note:

1. [BUSY, OK, NGJ is the 10 input signal

2. [BUSY, OK, NG] is the 10 output signal, which is effective at high level.

3. Button S3 cannot trigger the download timing.

The four lines [START, BUSY, OK, NG] in the sequence diagram below are successful sequence diagrams, as

shown below:
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Screenshot of successful actual logic analyzer:
Failure sequence diagram, as shown below:

FIEREE T —RSTART

NGIE S
ik

ERTFEY

Screenshot of failed actual logic analyzer:
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7. WCH-MCU-DL Program Upgrade

7.1 Use the USB Method of WCHISPTool

Step 1: The master firmware of the WCH-MCU-DL can be upgraded through the USB mode of CH32Fx, and
BOOT1 is connected to GND, BOOTO0 and VCC33.
Step 2: Connect one end to the USB master port on the P HUSB1 on the development board, and one end to the

computer USB port, as shown in the following figure:

ATFnEEF
(FRRTER)

Step 3: Open [WCHISPTool], select the USB download mode of CH32Fx, and add the updated WCH-MCU-DL
HEX to the user program file, and then click the "unprotect” button, as shown below:
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{3 WCHISPTool(V2.90) = X
ZiEF DEEU) WAV EEH)

Jid & 5= F @

327 CHS6XZESI| 8fiz CH55XHS] 8f CH54XFS| 32{i CH57XES| 32{ CH32F1E5|  32fi5 CH32V1Z5!

| AT EEE
SHEIE  CH32F103 | v T#H® Use v
THESR
ZHELHELTEIEER [ {##EUSBDR 38 43R
[ {##EUSBD RS, FHFNER T RIEER
A =l WIFFBIWDG, B EHFE
O ERiEise Paryens DATAO: Ox E] DATAT: Ox E
WRPO: Ox bit1 bit2 bit3 bit4 bits Hbits bit7

Mbite  Mbit10 bit11 bit12 bit13 bit14 bit15
WRP2: 0x bit16 bit17  Ebit1g bit19 bit20 bi21  [Mbit22 bit23
WRP3: Ox bit24 bit25 bit26 bit27 bit28 bit29 bit30 bit31

FiaT#
usBi&%‘ﬁlJiEl AECH32F103—128% - ¥FE)
IAPTZREST i =
RS ‘E:\WCH\TOOL\CH32_PRGMH\CH32PMH _F5\CH32F10X_V2401_20 5
DataFlashi7 {4 &=
T#(D) 121k(8)
T#IF

Device ID: 0x410
Revision ID: 0x2000
Flash size: B64Kbytes

>

HZEF(C)

Device#0 UID:CD-AB-B2-64-48-43-C7-53. BTVER:02.31 v

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

Step 4: Click "download" to show that the download is successful, as shown below:

AT —

BRI |E:\WCH\TOOL\CH32_PRGMH\CH32PMH i‘t§\CH32F1ox_v24m_zuLj|
DataFlash3Z{t =
I T#i(D) ] {21E(S)
T#ilR
TR ~ | EHTIRRIC)
EISEETH=MR
FRTED 1 phThar 1.ME:0
<<<< AR 1.811s

v
it w0 | mw[t ]| smfo || SEH®

evice Removed! luse RERiETt o twome |

Step 5 [Last step]: Connect the BOOTO on the WCH-MCU-DL EPAD to GDN, and after powering up the WCH-
MCU-DL, you can see the version information on the display, which is currently V2600.

7.2 Use the Serial Port of WCHISPTool

Step 1: The master firmware of the WCH-MCU-DL can be upgraded through CH32Fx serial port, and BOOT1 is
connected to GND, BOOTO0 and VCC33.

Step 2: Use the USB to serial port tool, one end is connected to the USB port of the computer, and the other end is
connected to the serial port on J2 on the development board [3V3Magne GND TX RX], as shown in the following
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figure:

e R BRI

Step 3: Open [WCHISPTOOL], select the CH32F103 serial port download mode, select the HEX that needs to be
updated, and click "Unprotect" LOG area to show that the protection has been unprotected successfully, as shown
below:

ﬂ::._—:- ool(V2.590) —= - *
IR TheEw WEN  FBEiH)

Ok 335 = FE @

32{; CH56XEF] 8fi CH55XEF 8f CH54XES| 32y CH57XES | 32fu CH32F1HF] |32f% CH32v1E5|

e TR *ﬁﬁfﬁfﬁﬁffffﬂ\
LEEE | cH3ZF103 w T#AE (20 w

THER
B LR ERRE L (] ##EUSBDMER L {250PR
L] USBD iR, el g | R rAbE S =N
L] 8t A B Y BIWDG, BINEHRE

O mmiseep I BEEE {2 I DATAD: Ox DATAT: Ox

WRPO: Ox| FF bitd bit1 bit2 bit3 bit4 bits bit bit7

WRP1: x| FF bitd bitd bit10 bit11 bit12 bit13 bit14 bit15
WRP2: Ox FF bit16 bit17 bit18 bit13 bit20 bit21 bit22 bit23
WRP3: Ox FF bit24 bit25 bit26 bit27 bit28 bit29 bit30 bit31

AT
BORESR | coMIa [ rze
AP BTt =2
BTt |_v‘|l}51ch32 i v2311CH32F 10x_BiH SRR 1211_21_20 hex Lj|
DataFlashirit =
(D) fB1H(S)
TR

HZILFHC)

Step 4: Power up the WCH-MCU-DL again, and click "download" to show that the download is successful, as
shown below:
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FIET-#
SOEESE coMI3 v BRE
PR =
EEEEET R | v105ich32 45 v2311ICH32F10x_BHUERRE 1211_21_20 hex 5
DataFlash=7 i+ =
T#H0D) L -
T#idF
=gt [ 3 Elﬂitc} ]
FOCOMIMEO T #i=m .
ST A AT 1 A0 !
e o THEY 14,328 [

W
- el | s B0
Ready ] |$:_"§F-§I_{- |

Step 5 [Last step]: Connect the BOOTO on the WCH-MCU-DL EPAD to GDN, and after powering up the WCH-
MCU-DL, you can see the version information on the display, which is currently V2600.

7.3 WCH-MCU-DL Self-update

Step 1: The main firmware of the WCH-MCU-DL can be upgraded through CH32 serial port, that is, BOOT1 and
GND are connected short, and BOOTO is connected to VCC33.
Step 2: Open [DIPubTool N V1.X.EXE] software, use USB to serial port tool, USB connect computer, serial port
connect J2 of WCH-MCU-DL EPAD, click search, select the corresponding serial port, as shown below

RFeaa TR

WESF: |34ISP DEV: L), \OOMG [v] ®E | | HiR

[DIPubTool N V1.X.EXE] the software has built-in main CH32 firmware. Click the [upgrade] button to
automatically upgrade the firmware of the master CH32 in the software. Display the prompt message in the
operation status bar [obtain the device information through the serial port successfully], and then there will be a
prompt message [programming ...], after waiting for about 10 seconds, a dialog box [WCH-MCU-DL upgraded

successfully] will pop up. The details are as follows:
R BRERG

BEBEE: (315 1BV 1. OB [+ #E bt WESE:  3ISE DBV V. \COE [~] #E e
BERS: BRERORINSEEEMRN! SRR HBiERS: RBEP LR

[last step]: Connect the BOOTO on the WCH-MCU-DL EPAD to GDN, and after powering up the WCH-MCU-
DL, you can see the version information on the display, which is currently V2600.

8. Rolling Code Function & & Custom Information

The function of online programming and rolling code function is to add custom storage data to MCU. The online
function needs to cooperate with the computer, use communicable serial port tools, write custom data and trigger
programming by serial port. Roll code function is to fill in the initial value and step value, offline programming
automatic rolling data. The similarity between the two functions is that the address is determined by the address
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box that enables online programming, so to use the rolling function, you need to click on online programming to
fill in the address.

8.1 Online Programming - Serial Port Customization

Online programming is to write user-defined information to the specified address bit of the programming chip
dataflash through the serial port J2 of the WCH-MCU-DL. Currently, the CH32 series does not support online
features. Step 1: PC software needs to be configured first to turn on the online function. This step is completed in
the process of encrypting the file datakey generation, not a separate step. Where Addr is the starting address of
dataflash and Len is the length of the open space.

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

Eorusro s i

ISFRLE

ERES] | szfichazvonkFRS] [>] AR cHszvons [3] TREEEE Fare []
VIZAFNAER T HEE

: TR, 2081205718 DA 2]

VIR BTN, B RS

WRFD: 0x |FF WEF1: Ox FF

DATAD: Ox |FF | DATAL: Ox |FF

BEXERE:
BFE TR B Te#ithht: 0x (08000000 [+
BERETERE:  |sov [+]
W FRELE
V| BRBALERE: Addr: Ox 08003000 I
#EAfRdiE: 5000 ms Ek#l: 1000 | (¢ 65535) ERGEEMIE#N: 2000 Fh4E:
V| BRED ALIA(E: 0x [112233445566 | (L3RR, eq7ababo1020.3) SEHIHE: 2
=
FIAiTfE:  |F:\CH3ZVOOZ\CH32VODIEVT YEVT \EXAN\FLASH\FLASH_PROGRAI\OET\FLASH_TEST. BTN o
— —
Jatgsrs: |2 WHERE 2568 Redon. bi :
IEREHE
HETE: [+] 1 | | Fp |

BEWS:  EOHEREE
Rk

Step 2: Connect the WCH-MCU-DL J2 of CH32 through the USB to serial port tool or other serial port, and open
the serial port tool with a baud rate of 115200. Other parameters as shown in the figure, follow the specified HEX
format [0x24 LED + DATA + CRC (data sum) + 0x23], for example:

00

Baud rate

Dats bits

Parity

[
E

3top bits ]
|Non
f¥on

Flow contr

If the input data is incorrect, the LOG error returned by the serial port is as follows:

a. Non-compliance with protocol $*END*A*#
b. Data validation error S¥*END*B*##
d. Download successful S*END*D*#
e. Download timeout global _timeout
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8.2 Rolling Code Function

Rolling code function: add 12-bit hexadecimal HEX to the chip flash, and the data is automatically updated by the
step value. The rolling code function is the basis of online recording. The data written into flash is limited to 12-
bit HEX, and the data is changed by the step value. At this time, the data is automatically generated by the offline
recorder and written into the flash of the chip without external serial port.

First, check "enable online recording"”, enter the parameters, and then select "start rolling Code", and enter the
parameters, as shown in the following figure:

Eoirutton 1 vio R

ISFEE

AR s2facHIzvo0r RS [»] EAEE | CH3ZY003 [2] A |Fape [»]
VI E AR T I E

o T2, 200 2ns P2 AT 2

VISR BINDG, 2| FREE T

WEFD: 0x |FF WEF1: Ox FF

DATAD: Ox FF | DATAL: Ox FF

BENGAE:
BRETREEER Te#fidt: 0 | 05000000 [a]
BeRS LIFRE:  |5.o0v [+]
SRR
V| BREAEER: hddr: Ox |08003000 I
HEARTE: (5000 | ms Bym#: (1000 | (< 65535) FEAETIES#n: 2000 TR
I VI ERER AGIE: 0x 112233445566 | (16HEEISETE, e TEB3ROI0ZCe3) iHHE: 2

StmE
AP (B YCHIZYOO3\CHIZVOOSEYT \EVT \EX AN FLASH'FLASH_PROGEAM\OET\FLASH_TEST. BIN | s I

—
I #iigsrie: B WRREE\256E_Raden. bin

RREAE
BRI ¥ gz || nm |

BEWE:  HENT SRR —
£

Note the rule that if the step value is 1, when the initial value is 0x112233445566, the first generation is
112233445566, the second is 12 2233445566, and the third is 132233445566.
Note: Online programming can only put a maximum of 255 custom data.

When online, if the serial port data is not received, the data of the bin file is programmed, which is used to add
fixed data in a certain location of the program (where 256bytes are aligned and enough space is guaranteed).
When the serial port data is received, it will replace the serial port data into databin, merge and download, when
rolling code is enabled.

Rolling code self-increasing 6-byte data merge databin data programming 32-bit series rolling code requires
address 256byte alignment and databin file length not exceeding 512byte length, and ensures that the specified
address has 256byte alignment space (more than 256 integer multiples).

Other series of chips require 8-byte alignment.
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9. FAQ

9.1 Why is the WCH-MCU-DL Download Unsuccessful?

Answer: Mainly have: 1. WCH-MCU-DL power supply; 2. Chip board or seat; 3. Selection & wiring; 4. WCH-
MCU-DL hardware.

9.1.1 Power Supply:

Downloading the user program to the WCH-MCU-DL uses the type-c port. Downloading the user program to the
specified chip through the WCH-MCU-DL uses the DC port of P1 to supply power, and the power of the adapter
is SV/1A.

9.1.2 Selection & Connection:

1. Whether the DIPubTool N V1.xx configuration information and the programming chip model are exactly the
same, make sure that the chip and the display the chip model consistency.

2. Whether the user firmware is downloaded to the WCH-MCU-DL (check the firmware name in the WCH-
MCU-DL through the button S2).

3. Whether the wiring between the WCH-MCU-DL and the chip pin is correct & communication.

9.1.3 A Board or Seat that Programs a Chip:

The programming chip board or seat needs to be designed according to the chip reference schematic of the
response, such as CH554T, in the power supply and lead out USB or serial port, but also need Pinl19, Pin20 to
connect two 0.luf capacitors to work properly. For all chips, the first programming is successful, and the second
programming is not successful, mainly because the BootCH57X series of the chip detects whether PB22 is
connected to GND and enters Boot mode. The easiest way to test is whether the chip board or seat can be
successfully downloaded through the WCHISPTool on PC.

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

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

Answer:

1. During the configuration process, the WCH-MCU-DL type-c mother port provides power & & communication,
and the PC connects the WCH-MCU-DL through the communicable type-c.

2. During the programming process, the power is supplied by the DC port 5V/1A on the WCH-MCU-DL P1. If the
type-c master port is used for power supply, the adapter can be used instead of PC.

9.3 Is it Necessary to Use a Key for Offline Downloading?

Answer: Not necessarily. If you don't use it, you can uncheck the key. Note that the key function is not enabled,
the generated datakey file can be downloaded and used indefinitely, pay attention to security.
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9.4 How to Check Whether the WCH-MCU-DL Hardware is Good or Bad?

Answer: Through the type-c, one end is connected to the PC, and the other end is connected to the type-c port of
the WCH-MCU-DL. Open the DIPubTool N V1.X.EXE, and the display screen of the offline recorder displays
the following information:

9.5 How to Determine Whether the Type-c Cable Connects the WCH-MCU-DL

to PC is Communicable?

Answer: WCH-MCU-DL and PC pass, open [McuUpdTool. EXE] software, and the display screen of WCH-
MCU-DL displays information [preloading mode loading .... ] . Or download WCHISPTool
[http://www.wch.cn/downloads/WCHISPTool Setup exe.html] and open WCHISPTool after installation. The

software is shown in the screenshot:
3 WCHISPTool(V2.90) = X

X TRV WEV) BEH)
; —
Oiddo =7 @
I

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

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

Answer: Check the original file name, check code & file size recorded by the user. S2 presses once to display the
name of the original file programmed by the user; S2 presses twice to display the check code & file size. If the file
programmed by the user is ADC.BIN, the display screen shows ADC. As shown below:

PR -FAT4
R AN:
1896 (B)

9.7 How to Generate a Random Key?

Answer: Press the WCH-MCU-DL S1 button for more than 5 seconds to generate a random key.
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9.8 How to Download the Firmware Manually?

Answer: Short press the S3 button. The S3 button has two functions, check & & download. Check when BOOT]1
and GND are short, and download mode when BOOT1 is not connected to GND.

9.9 Why Cannot the DIPubTool N V1.X.EXE software be opened on PC?

Answer: download the tooling WCHISPTool, after installation, be sure to close the WCHISPTool, and then open
the DIPubTool N V1.X.EXE.
Link: http://www.wch.cn/downloads/WCHISPTool Setup _exe.html

9.10 ISP Configuration Description

V) THEZM: []5.1 GF4. 6 (B FHAEE)
VIEROSRIRRE T, RG22y =R Gl = e ol =0
FHZDataFlash
v EEGRST PinfEX0F T RIAIASIHD
e E B eIt
EmiEiRDSE

A: as shown in the figure above, the current DIPubTool N V1.X software configuration information is copied
from WCHISPTool software. There are generally 8 items, as follows:

Option 1: Enable code and data protection mode

Option 2: No-key serial port download

Option 3: Clear DataFlash

Option 4: Enable RST as manual reset input pin

Option 5: Enable reset long delay time

Option 6: Enable crystal oscillator

Option 7: Enable internal pull-up resistor of PO port during system reset
Option 8: Download configuration pin

The option 1 is enabled by default, which means that the downloaded firmware cannot be read. The other 7
options can be configured. Generally, please refer to WCHISPTOOL.EXE for configuration information. If not
necessary, default options.

Note:

Option 4: It should not be checked unless otherwise specified when the RST Pin is alternate.

Option 7: There is a requirement for the internal pull-up resistor of the P0 port during system reset.

Option 8: Generally, the download configuration pin is not recommended to be modified. This pin is used to go
into the BOOT, unless otherwise specified.
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