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High-speed USB Converter Chip CH347 Evaluation Board
Description and Application Reference

1. Introduction

CH347 evaluation board is used to demonstrate interface functions of 480Mbps high-speed USB convert
chip CH347 for USB to UART/HID, USB to UART/ SPI/I2C/JTAG/GPIO, programming of EEPROM and
FLASH. CH347 has built-in EEPROM. Configure parameters such as VID, PID, vendor and product
information string, etc. can be configured by software CH34xSercfg.exe.

USB to UART of CH347 used to upgrade directly from normal serial product to USB 2.0. CH347 provides
two high-speed UART which supports controlling RS485 to transmit-receive switch, hardware flow control,
and common MODEM communication signals. USB to SPI interface (SCS line, SCK/CLK line,
MISO/SDI/DIN line, MOSI/SDO/DOUT line) can be used to control a variety of SPI-compatible devices or
communicate with FPGA and other devices in high rate (up to 60MHz), USB to JTAG interface (TMS, TCK,
TDL TDO and TRST) can be used to operate CPU, DSP, FPGA, CPLD and other devices to achieve debug
and download functions (up to 60MHz), USB to GPIO function can be used for simple digital 1/O control.
USB to 12C synchronous serial port (SCL line, SDA line) can be used to control various 12C compatible
devices, such as serial EEPROM.

2. Evaluation board hardware
2.1. CH347F high-speed USB to JTAG&SWD&SPI&KI2ZC&UART

Refer to CH347SCH.pdf document for evaluation board design.

The physical picture of the evaluation board is shown below:
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Function description of each unit:

2.2,

@©: P5-12C communication interface, led out by pin header

@: VIO power supply selection interface, 10 voltage is 3.3V when VIO is shorted to 3V3
®: EEPROM device 24C02, CH347F can operate this device directly

®: FLASH device 25Q16, CH347F can operate this device directly

®: P8- FLASH device chip selection, P4-SPI communication interface, led out by pin header
©: TTL UARTO0/1, led out by pin header

@: U2- Master controller chip CH347F

®: Passive crystal oscillator with 8MHz frequency

@: P6, P7-JTAG/SWD communication interface, led out by pin header

@: LEDI-ACT pin indicator LED, indicates USB configuration completion status

@: P1-USB interface, connects to USB host via USB cable

@: Ul-3.3Vvoltage conversion chip, converting VBUS of USB interface to 3.3V for the master chip
power supply, it can also be designed to use an external 3.3V power supply directly to power CH347F
and peripherals

CH347T high-speed USB to JTAG&SWD&SPI&I2C&UART

Refer to CH347SCH.pdf document for evaluation board design.

The physical picture of the evaluation board is shown below:
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Function description of each unit:

®: P3-12C communication interface, led out by pin header

@: CH347T switch pin of working mode (pin level is high in suspended state)

. Evaluation board
Mode Mode Description CFGO | CFGI -
wiring diagram
P2
@ [ow
@ |[creo
Mode 0 USB to dual high-speed UART 1 1 @ oo
@ [
MODEO
P2
GND
USB to single high-speed UART i
Mode 1 0 I @ [cror
(VCP) + SP1 + 12C
@ [«
MODE1
P2
@ [
USB to single high-speed UART @ |[creo
Mode 2 | 0
(HID) + SPI+ 12C @/ [cret
@ [
" MODE2
P2
@ [«
USB to single high-speed UART . ol
Mode 3 0 0
(VCP)+ JTAG/SWD @ [cra
@ |
MODE3

®: EEPROM device 24C02, CH347T can operate this device in working mode 1/2

®: FLASH device 25Q16, CH347T can operate this device in working mode 1/2

®: P4-SPI communication interface, let out by pin header

©: TTL UART 0/1, led out by pin header, Mode 0: supports UART0 and UART1
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Mode 1/2/3: supports only UART1

@: P9-P14 functional pin configuration area

Pin
P14 P13 P12 P10 B P9
Header

1 SDA SCL MOSI MISO SCK CS0
RI0/ TXDO/MOSI/ RTSO/MISO/ CTS0/SCK/ DSRO/CS0/

2 RXDO0/SDA
SCL TDI TDO TCK T™S
RI10/

3 RXDO0O aP3 TXDO RTS0/GP1 CTS00/GPO DSRO/GP2

Pin configuration connections in different modes

Pin area configuration
MODE :
(Unmarked areas of the pins can be left unconnected.)
® &6 6 o o o
Mode 0 o0 OO 0 O
o |[0o/®0O |06 O
Pl4 P13 P12 P10 P11 P9
o O 0| e e e
L ANRE ARRE I R N
® & o o o o
P14 P13 P12 P10 P11 P9
Operate the EEPROM and FLASH on the board
Mode 1
o 6 o 6 o o
o 0 0 0o eNe
LA RRE 200K 250K 2RiK
P14 P13 P12 P10 P11 P9
Use SPI+12C interface
L AL JRRE JRRK JREE JIE
o OO0 e e
® oo o o o
P14 P13 P12 P10 PN P9
Operate the EEPROM or FLASH on the board
Mode 2
o &6 0 o o o
L IRRE JARE JRRE AL JOIK
e |06 6 e
P14 P13 P12 P10 P11 P9
Use SPI+I2C interface
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Mode 3
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®: PS5, P6-JTAG communication interface, by pin header out

©: Master controller chip CH347T

@: LED1-ACT pin indicator, indicates the USB configuration status
@: Passive crystal oscillator with 8MHz frequency

@: P1-USB interface, connected to USB host via USB data cable

@: U1-3.3V voltage conversion chip, converting VBUS of USB interface to 3.3V for the master chip
power supply, it can also be designed to use an external 3.3V power supply directly to power CH347T

and peripherals.

3. Function descriptions and software usage introduction

CH347Demo is a functional demonstration software used for USB to SPI, JTAG 12C, and UART, etc. of
USB2.0 high-speed converter chip CH347.

CH347Demo supports hot swap detection. The software automatically obtains and display the current
working mode of CH347, supports device scan and automatic startup. You can use device event notification
to obtain CH347 connection and disconnection status in real time. CH347DLL dynamic library monitors the
plug and unplug of CH347 and provides library functions for searching, opening, closing, and the operation
of each hardware interface. For details, see the CH347 Application Development Manual. PDF.

3.1. USB to UART

The CH347F and the CH347T in working mode 0 can use UARTO0 and UART1, and the CH347T in other
working modes can use UART1. You can use the "Uart Debug" page of CH347Demo software to test UART

functions.
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42 USB2.0(HS) TO SPI/12C/UART Demo(For CH347T Moded-Mode3 and CH347F) z X
SPI/I2C/GPIO Debug |  Jtag Debug Uart Debug | Fash/Eeprom Debug |
Devlis:  [1#CH347T M1.USB20 To UART] =]  RefesDev | Cowoer | OpenDev |
[FChipMode1 7S, DevID-USB\VID_1ABG4PID_55DB&M)_00HGA14FEBC 1380800008 | ¥ Insert auto open/remove close dev
|115200 j IPa'ity:Nune ;I IStop Bits:1 j IData Bits:8 LI Timeout{ms): F)— Setting |
~UART Wite

Wiite ngﬁl:i Tx:0Rx:0 Reset Count

Send File

.

Stop File Send

r~UART Read

Read Length :i

[” Receive To File
[~ Receive Show

The CH347T's VCP virtual serial port supports the use of common serial debugging tools, USB to HID serial
port can directly use CH347Demo or according to the CH347DLL interface library serial port related

operation functions for secondary development.

“Uart Debug” page of CH347Demo:
“Refresh Dev’”: Obtain all CH347 devices on the current PC
“Open Dev’”: Open CH347 device
“Setting”: Setting the serial port parameters

“Receive Show™: Real-time display of data received by serial port

3.2. USB to SPI/12C/GPIO

SPI and 12C interfaces are available for CH347F and CH347T in working mode 1/2. The CH347T evaluation
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board is configured according to the P9-P14 functional pin configuration, and together with the CH347Demo,
it is able to operate the peripherals connected to the SPI and 12C interfaces, or to operate the EEPROM and
FLASH devices on the evaluation board. The CH347F requires no additional configuration and can operate
SPI and 12C functions directly from this page.

32 USB2.0(HS) TO SPI/I2C/UART Demo(For CH347T Mode0-Mode3 and CH347F) - X
SPI/I2C/GPIO Debug | MagDebug | UatDebug | Flash/Eeprom Debug |
Devlist:  [0# CH347T.M1:USB2.0 To SPIAIIC ~|  Refresh Dev | Close Dev Open Dev
|"“ChipMode:1.HS Ver:41.DevID:USB\VID_1AB64PID_55DBAMI_02#6414FEBC138040002%  |Device ins ¥ Insert auto open/remove close dev
SPI
Mode: [Mode? v|  Clock:[30MHz v]  BiOwer:[MSB ~|  [cS1POLA_~] [cS2POLA_LO +]

SpiOutininterTimefus): [0 I SpiFrequency: | [MHz  ~| SpiDatabits: |2t i
¥ EnableCS [CS1  v| [CSActive  v|  ActiveCS RW Delayius): [0 DeactiveCS RW Delaylus)-fus): [0 SPI CS
|\wiite(ra) | Outeut Length:

Clock: [20KHz ~ SCL Stretching: |Enable vl Delay(ms): Initialize 12C |

Wiite/Read I Output Length:

Input Length:

e

Enable [~ GpioD [~ Gpiol [~ Gpio2 [~ Gpio3 [~ Gpiod [~ Gpic5 [~ Gpio6 [~ Gpio7 [~ Al
Dir{Out Select) [~ Out/ln [~ Out/in [~ Out/in [~ Out/in [~ Out/in [~ Out/in [~ Out/in [~ Ouwt/in [~ Al
Set | levelHSelect) " HA [ HAL [HL [HL [HL [HL [HL [ HL [ A

v INTO: |Gp‘|oﬂ vI Tigger: |Faling edgetigger |
[T INT1: [Gpio1  w| Trigger: |Risi19edgetrigger ;!

Enable Intermupt

Dizable Interupt

0003#09:26:25:522:: ****Found that the ch347 device was inserted into the USB port, and opened the device
0004#09:26:25:659:: >>Open the device...Success
0005409:26:28:151:: >>Close the Device

12C synchronous serial port of CH347F and CH347T are fully compatible with 12C bus timing and supports
various 12C devices that conform to the timing, such as A/D and D/A chips, /O expansion chips, serial
memory, IC cards, and multiple devices can share the bus. In general, an I12C interface outputs several bytes
first, the first byte is the device address and read/write direction, and then you can input several bytes or no
bytes. The application can be designed with a speed of 20KHz, 100KHz, 400KHz, or 750KHz for 2-wire
serial port, and 750KHz for the software by default.
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SPI synchronization serial port of CH347F and CH347T supports SPI mode 0/1/2/3, and clock frequency up
to 60MHz. Before initializing SPI, you need to confirm the SPI working mode, clock frequency, bit
sequence, and CS chip select polarity supported by the SPI device.

CH347F and CH347T have a total of eight GPIOs which are silk-screened on the back of the evaluation
board, and the GPIO functions can be tested through the "GPIO" operation panel after "Open Device".

“Set” Set GPIO enable, direction, and output direction level status

“Get State™: Obtain the level status of GPIO direction and input direction

“Enable Interrupt™: GPIO pin of CH347 is a function reuse pin. You need to enable it separately before
using it

“Dir (Out Select) 7: Set the selected GPIOs as outputs and leave them unchecked as inputs.

“Level (H Select) ”: Set the level state of the output direction GP1Os and gets the level state of the input
direction GPIOs.

"Enable interrupt": the selected GPIO enables interrupt trigger and notification.

"Disable interrupt": the selected GPIO disables interrupt trigger and notification.

GPIO
Get State Enable I~ GpioD [~ Gpiol [~ Gpio2 [~ Gpio3 [~ Gpiod [~ Gpio5 [~ Gpio6 [ Gpio7 [ Al
Dir(Out Select) [~ Ow/in [~ Owt/ln [~ Ow/ln [~ Ow/n [~ Ow/in [~ Ow/ln [~ Ow/n |~ Ouwfn [~ Al
LJ levelHSelect) " HA [ HA [HL [ HL [HL [HL THL [THL T A

Enable Intemupt ¥ INTO: IGpioC' | Trgger: |Fa||ing edge trigger j
Disable Intemupt [ INTT: leia‘I v| Trgger: |Rising edgetigger |

In mode 1/2, you can operate onboard EEPROM device 24C02 and FLASH device 25Q16, The CH347T
evaluation board requires the pins to be configured according to the P9-P14 functional pin configuration area,

and the CH347F requires no additional configuration. Users can also replace it with other models as needed.

“FLASH/EEPROM Debug” page provides common operations on EEPROM and FLASH. Default 12C
communication rate is 750KHz. After selecting an EEPROM model, you can read and write EEPROM
content, write files to EEPROM, or read EEPROM content and save it to a file, etc.

FLASH can be operated in Mode 0 or 3. Clock supports 60MHz, 30MHz, 15MHz, 7.5MHz, 3.75MHz,
1.875MHz, 937.5KHz, and 468.75KHz, Click "Initialize SPI(C0)" to complete the initialization of SPI
interface, then FLASH device model can be automatically identified, read and write content, write files to

FLASH or save FLASH content to files after reading, and test speed, etc.
“FLASH Verify”: Verifies whether FLASH data matches the selected target file.

“FLASH Speed Test”: After the target file is written into FLASH, read and verify the contents, and display

FLASH read, write and erase speed of this process in the information output area.
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22 USB2.0(HS) TO SPI/12C/UART Demo(For CH347T Mode0-Mode3 and CH347F) - e
SPII2C/GPIO Debug | JagDebug | UatDebug  Flash/Eeprom Debug |

~USB2.0 5P Corfig
Devlist: [07 CH347T M1.USB20 To SPRIC =] AeeshDey | CoseDev | openpev |
|*“ChipMode:1,HS Ver:41.DevID:USB\VID_1A864PID_55DB&MI_02#6814FEBC138080002¢ [Devicein W Insert auto open/remove close dev

~USB2.0 SPI <==> ash(W25Q64) - — -

Base Addr:0x [0 Length:0x [100 Mode: [Mode3 ~ w| Clock: [30MHz | Initialize SPI(C0) |
Flash Chip Detect
Flash Read
Flash Write
Flash Erase

File ‘Write To FLASH

Flash Verify

FLASH Speed Test

FLA&SH Read To File |

~USB2012C <==> EEPROM
Base AddrOx [0 Length:0¢ [100 EEPROM Type: [ID_24C02 v] Clock: [20KHz  ~] tisize 120 |

Read

Write

Eeprom To File |

File Write To Eeprom
Eeprom Verfy

D010#09:14:05:853:: ****Found that the ch347 device was inserted into the USB port, and opened the device
0011409:14:06:003:: >>0#0pen Device...Success

3.3. USB to JTAG

CH347 supports USB to 5-wire JTAG port, use the "Jtag Debug" page to test the JTAG function, "Open dev",
then select the JTAG clock frequency and click "JtagConfig(DO0)" to complete the JTAG configuration.

Select “Data Register” to switch Target board to Shift-DR/Shift-IR for read/write. You can select “Byte
mode” or “Bit mode” for read/write, when you switch to Shift-IR, you can input command data in Bit mode.

When you switch to Shift-DR, you can read or write command data in batches in Byte mode.
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Function definitions
BOOL  WINAPI
CH347SetTimeout(ULONG ilndex,
ULONG 1WriteTimeout,
ULONG iReadTimeout )
Parameter descriptions
ilndex: Specify the serial number of the operating device
iWriteTimeout: Specify the timeout for USB write-out data blocks, the unit is millisecond (mS),
OxFFFFFFFF specifies no timeout (default)
iReadTimeout: Specity the timeout for USB read data blocks, the unit is millisecond (mS),
OxFFFFFFFF specifies no timeout (default)
Return value

The return value is 1 on success and 0 on failure

3.2.7 Interface dynamic hot plug detection
Detection of synchronous serial interface dynamic hot plug information can be achieved through the
CH347SetDeviceNotify function, the code reference is as follows.

Enable the monitoring of USB plug and unplug of CH347 synchronous serial port:
CH347SetDeviceNotify(DevIndex, USBDevID, UsbDevPnpNotify),

Disable the monitoring of USB plug and unplug on CH347 synchronous serial port, be sure to close the

program when it exits.

CH347SetDeviceNotify(DevIndex, USBDevID, NULL);
// CH347 device hot plug detection notification program
VOID CALLBACK  UsbDevPnpNotify (ULONG iEventStatus )

f
1

/I Device plug event, already plugged
if(iEventStatus==CH347 DEVICE ARRIVAL)
PostMessage(DebugHwnd, WM_CH347DevArrive,0,0);

/I Device unplug event, already unplugged
else if(iEventStatus==CH347 DEVICE_REMOVE)
PostMessage(DebugHwnd, WM_CH347DevRemove,0,0);

return;

}

To accurately detect the SPI/I2C/JTAG interface plug and unplug information in each mode, write the
following complete USBID. Replace iDevicelD with the corresponding USBID macro when using
CH347SetDeviceNotify.

//MODEI  SPI/I2C

#define USBID_VEN Model SPI I2C "VID 1A86&PID_55DB&MI_02\0"
//MODE2  SPI/T2C

#define  USBID HID Mode2 SPI I12C  "VID_1A86&PID_55DC&MI_01\0"
//MODE3  JTAG/I2C

#define  USBID_VEN Mode3 JTAG I2C "VID 1A86&PID 55DA&MI 02\0"
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