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Description

CAN communication acquisition board, CAN interface, CAN 2.0B protocol standard, supports standard frame ID
and extended frame ID, user-modifiable ID, CIA J1939 and CAN OPEN protocol ID standards.

Supports 8-axis analog input, can connect 20 buttons, 1 CAN interface, 1 RS232 interface.

With expansion board, it can achieve CAN control of 24 LEDs or 16 LEDs + 8 relay switches.

Control panel suitable for CAN communication, allowing for rapid customization of CAN communication control
panels for customers.

Features:

Analog Input: 8-channel 0-5V signal input, 12-bit precision;

I/O Input: 20 (for external buttons or switches);

Indicator Output: With expansion board, CAN control of 24 LEDs or 16 LEDs + 8 relay switches;

Communication Interface: CAN2.0 or RS232;

Dimensions: (W) 100 x (L) 70 x (H) 12;

Positioning Hole Size: (W) 90 x (L) 60, 4 through holes Ø3.0mm;



MATE TECHNOLOGY SHENZHEN LIMITED
info@matend.com | www.matend.com | www.matend.cn

CAN Parameters are configurable (CAN communication parameters can be set via RS232 interface);

Supports standard frame ID, extended frame ID, and remote frames;

Button Interface: 1-20, for connecting buttons. Each port has two wires connected to the two terminals of the
button. RS232 Interface: TX for data transmission, RX for data reception, GND for ground

CAN Interface: CAN-L (white), CAN-H (blue)

Accessories:

2. 3.0 pitch 8P wire harness, 30cm long, 4 pieces

3. 3.0 pitch 10P wire harness, 4 pieces

Button interface: 1-20, connects to the button, with two wires on each port connected to the two terminals of the
button respectively.
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CAN ProNo2 communication protocol
Basic Parameters:

Hardware Configuration: 8 analog channels, 20 digital inputs

CAN ID: arbitrarily configurable

CAN Baud Rate: arbitrarily configurable

Communication Method: Timed transmission, transmission interval arbitrarily configurable

Analog Data Explanation:

Analog Data Explanation:

XX (Hexadecimal): Analog data (0x00-0xFF)

0X00-0X7F Reverse

0X80 Stop

0X81-0XFF Forwar

Digital Data Explanation:

Button1: Group 1 of buttons
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Button 8 Button 7 Button 6 Button 5 Button 4 Button 3 Button 2 Button 1

Button2: The second group of buttons
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Button 16 Button 15 Button 14 Button 13 Button 12 Button 11 Button 10 Button 9

Button3: Group 2 of buttons
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Button 20 Button 19 Button 18 Button 17
Button pressed = 1, released = 0

Short circuit between button and GND = ON, open circuit = OFF
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CAN communication data format:

I. Protocol = 00: 8 analog signals, no digital signals

Data frame (8 bytes HEX):
BYTE0 A1 Analog quantity

1numerical
value

（0x00-0x80-0xff）

BYTE1 A2 Analog quantity
2numerical
value

（0x00-0x80-0xff）

BYTE2 A3 Analog quantity
3numerical
value

（0x00-0x80-0xff）

BYTE3 A4 Analog quantity
4numerical
value

（0x00-0x80-0xff）

BYTE4 A5 Analog quantity
5numerical
value

（0x00-0x80-0xff）

BYTE5 A6 Analog quantity
6numerical
value

（0x00-0x80-0xff）

BYTE6 A7 Analog quantity
7numerical
value

（0x00-0x80-0xff）

BYTE7 A8 Analog quantity
8numerical
value

（0x00-0x80-0xff）
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II. Protocol = 01: 7 channels analog signals, 8 channels digital signals. Data frame (8 bytes HEX):
BYTE0 A1 Analog quantity

1numerical
value

（0x00-0x80-0xff）

BYTE1 A2 Analog quantity
2numerical
value

（0x00-0x80-0xff）

BYTE2 A3 Analog quantity
3numerical
value

（0x00-0x80-0xff）

BYTE3 A4 Analog quantity
4numerical
value

（0x00-0x80-0xff）

BYTE4 A5 Analog quantity
5numerical
value

（0x00-0x80-0xff）

BYTE5 A6 Analog quantity
6numerical
value

（0x00-0x80-0xff）

BYTE6 A7 Analog quantity
7numerical
value

（0x00-0x80-0xff）

BYTE7 Button1 Button 1-8 1=ON 0=OFF
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III. Protocol = 02: 6 channels of analog signals, 16 channels of digital signals. Data frame (8 bytes HEX):
BYTE0 A1 Analog quantity

1numerical
value

（0x00-0x80-0xff）

BYTE1 A2 Analog quantity
2numerical
value

（0x00-0x80-0xff）

BYTE2 A3 Analog quantity
3numerical
value

（0x00-0x80-0xff）

BYTE3 A4 Analog quantity
4numerical
value

（0x00-0x80-0xff）

BYTE4 A5 Analog quantity
5numerical
value

（0x00-0x80-0xff）

BYTE5 A6 Analog quantity
6numerical
value

（0x00-0x80-0xff）

BYTE6 Button1 Button 1-8 1=ON 0=OFF
BYTE7 Button2 Button 9-16 1=ON 0=OFF

IV. Protocol = 03: 5 channels analog signals, 20 channels digital signals. Data frame (8 bytes HEX):

BYTE0 A1 Analog quantity
1numerical
value （0x00-0x80-0xff）

（0x00-0x80-0xff）BYTE1 A2 Analog quantity
2numerical
value

BYTE2 A3 Analog quantity
3numerical
value （0x00-0x80-0xff）

（0x00-0x80-0xff）BYTE3 A4 Analog quantity
4numerical
value

BYTE4 A5 Analog quantity
5numerical
value

（0x00-0x80-0xff）

BYTE5 Button1 Button 1-8 1=ON 0=OFF
BYTE6 Button2 Button 9-16 1=ON 0=OFF
BYTE7 Button3 Button 17-24 1=ON 0=OFF
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Expansion Output Board

This output board controls 20 indicator lights and 8 relays via CAN or RS232 data transmission.

It includes internal current-limiting resistors for direct connection to LED indicator lights.



MATE TECHNOLOGY SHENZHEN LIMITED
info@matend.com | www.matend.com | www.matend.cn

Output board wiring diagram:

Power Supply: Powered by the motherboard or DC 5V.

The LED driver has a 200Ω current-limiting resistor, with a maximum drive current of approximately
10-15mA.

Relay contact capacity: 1A/24V

CAN Output Board Data Protocol

IO Interface Board - Output Board Wiring Diagram:

Power +5V

Power 0V

Communicati

ng with the

motherboard

Switch wire

lead

Left Right

1-8 Relay
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CAN controls LED lights or relay switches.

The board's receive ID = transmit ID + 0x80 or is set in the receive ID field.

For details on setting the receive ID, see "13. Joystick 'Receive Node ID' Setting" later.

CAN data frame format (8-byte HEX):

BYTE0 0xAF Head
BYTE1 0x20 Command
BYTE2 Out1 Output 1-8 Bit7 = Output 8, Bit0 = Output 1
BYTE3 Out2 Output 9-16 Bit7 = Output 16, Bit0 = Output 9
BYTE4 Out3 Output 17-24 Bit7 = Output 24, Bit0 = Output 17
BYTE5 00 Reserved Constant 00
BYTE6 00 Reserved Constant 00
BYTE7 0xF5 Tail

OUT1
BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BIT0

Output8 Output7 Output6 Output5 Output4 Output3 Output2 Output1
OUT2

BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BIT0
Output16 Output15 Output14 Output13 Output12 Output11 Output10 Output9

OUT3
BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BIT0

Output24
Relay8

Output23
Relay7

Output22
Relay6

Output21
Relay5

Output20
Relay4

Output19
Relay3

Output18
Relay2

Output17
Relay1

1 = LED on (relay on), 0 = LED off (relay off)

RS232 control output board protocol format:

RS232 control of LED lights or relay switches

RS232, baud rate 9600, 8 bits, invalid checksum
BYTE0 0xAF Head
BYTE1 0x20 Command
BYTE2 Out1 Output 1-8 Bit7=Output8，Bit0=Output1
BYTE3 Out2 Output 9-16 Bit7=Output16，Bit0=Output9
BYTE4 Out3 Output 17-24 Bit7=Output24，Bit0=Output17
BYTE5 00 Constant 00
BYTE6 0xF5 Tail
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OUT1
BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BIT0

Output8 Output7 Output6 Output5 Output4 Output3 Output2 Output1
OUT2

BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BIT0
Output16 Output15 Output14 Output13 Output12 Output11 Output10 Output9

OUT3
BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BIT0

Output24
Relay8

Output23
Relay7

Output22
Relay6

Output21
Relay5

Output20
Relay4

Output19
Relay3

Output18
Relay2

Output17
Relay1

1 = LED on (relay on), 0 = LED off (relay off)

For example:

LED1 (IO-1) on: af 20 01 00 00 00 f5

LED2 (IO-2) on: af 20 02 00 00 00 f5

All on: af 20 ff ff ff 00 f5

The following diagram shows the serial port auxiliary control output board.
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RS232 Communication Data Format (Control Board Sending Data)
Baud Rate: 115200, 1 Start Bit, 8 Data Bits, 1 Stop Bit, No Parity Bit
Joystick Sending Data Format: (Control Board -> PC) (13-byte HEX):

BYTE0 0xFF Head

BYTE1 X Joystick X-axis X axis（00-FF） A1

BYTE2 Y Joystick Y-axis Y axis（00-FF） A2

BYTE3 Z Joystick Z-axis Z axis（00-FF） A3

BYTE4 T RX-axis T axis（00-FF） A4

BYTE5 A RY-axis A axis（00-FF） A5

BYTE6 B RZ-axis B axis（00-FF） A6

BYTE7 C 7th axis C axis（00-FF） A7

BYTE8 D 8th axis D axis（00-FF） A8

BYTE9 Button1 Buttons 1-8 （00-FF）HEX

BYTE10 Button2 Buttons 9-16 （00-FF）HEX

BYTE11 Button3 Buttons 17-20 （00-FF）HEX

BYTE12 CH Checksum （00-FF）HEX

The checksum BYTE12(CH) = BYTE1 + BYTE2 + BYTE3 + BYTE4 + BYTE5 + ... + BYTE11 (excluding the header) is the
low-order byte of the sum.

Example: FF 80 80 80 80 80 80 80 82 00 00 00 02

Button1: Group 1 of buttons
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Button8 Button7 Button6 Button5 Button4 Button3 Button2 Button1

Button1: Group 2 of buttons
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Button16 Button15 Button14 Button13 Button12 Button11 Button10 Button9

Button1: Group 3 of buttons
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

SW Button20 Button19 Button18 Button17
Button pressed = 1, released = 0
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1. Set axis parameters:

Format: af 0C aa bb 00 00 f5

① aa is the axis parameter, mainly used to set whether to automatically return to center (whether to center
calibration).

Bit0-Bit7 correspond to A1-A8 (8 axes), which are binary parameters: 0000 0111 (07)

1 = Spring automatic return (joystick), 0 = Friction resistance positioning (e.g., knob, push rod, etc.)

Default: All 8 axes are automatically returned to center.

For example: A1, A2, A3 correspond to a 3-axis joystick XYZ, A4~A8 are connected to potentiometers. aa=0x07

All 8 axes are automatically centering: aa=0xff (default)

②bb function: CAN's 4 data commands, Bits 3, 2, 1, 0 correspond to CAN data commands 4, 3, 2, 1

1 = Send this command

0 = Do not send this command

For example: bb=00001111 CAN sends data 1, data 2, data 3, data 4 sequentially

bb=00000001 CAN sends data 1 sequentially (others are not sent)

For example: af 0C 07 01 00 00 f5

2. Communication refresh rate (10-100MS):

Format: af 11 00 00 00 XX f5

X is the refresh rate, in MS, which refers to how long it takes to send one frame of data;

Data valid range 10~100ms, for example, setting it to 25ms (0x19)

25ms: af 11 00 00 00 19 f5

33ms: af 11 00 00 00 21 f5

45ms: af 11 00 00 00 2d f5
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3. Communication Port:

Format: af 05 XX 00 00 00 f5 XX is the setting parameter, as follows:

XX: 00=CAN, 01=RS232

CAN: af 05 00 00 00 00 f5 (Default)

RS232: af 05 01 00 00 00 f5

4. RS232 Baud Rate:

Format: af 0B XX 00 00 00 f5 XX is the setting parameter, as follows:

9600: af 0B 00 00 00 00 f5 (Default)

19200: af 0B 01 00 00 00 f5

57600: af 0B 02 00 00 00 f5

115200: af 0B 03 00 00 00 f5

6. Communication Mode (Master mode: timed automatic transmission; Slave mode: query) (RS232 settings PC ->
joystick)

Slave mode: The joystick is the slave device; it only sends data back to the master device when it receives a
query command from the master device.

Master Mode: Timed Automatic Sending: The joystick automatically sends data to the host at regular intervals
upon power-on. The sending rate is referenced in the "Refresh Rate Setting".

This parameter is permanently stored on the joystick (factory-set).

Format: 0xaf 0x08 00 00 00 Mode 0xf5

Header Command Data 1 Data 2 Data 3 Data 4 Tail

Mode=00 Master Mode Mode=01 Slave Mode

Example: (Set via RS232 port, PC->Joystick)

Master Mode (Timed Sending) af 08 00 00 00 00 f5 (HEX)
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Slave Mode (Query Mode) af 08 00 00 00 01 f5 (HEX)

After successful setting, the joystick returns ACK (AA 55 AF) (Joystick->PC)

5. Set Center Point:

Format: af 09 00 00 00 00 f5

7. Query Status:

Query Format: af 07 00 00 00 00 f5

Sending this command once returns a 21-byte status message. The control board will not respond unless the
message is sent. Automatic sending mode will only resume after a power outage and restart.

8. Reset Joystick:

Format: af 15 00 00 00 00 f5

9. Device Information Query:

Query Format: af 22 00 00 00 00 f5

Return Format: AA name,year,month,day, ComPort, Baud, Refresh, AxisOperation,55

Example Return: AA A8 18 06 05 00 03 19 FF 55

10. CAN Port Baud Rate: (PC->Joystick)

0xaf 0x06 XX 00 00 00 0xf5

Header Command Data 1 Data 2 Data 3 Data 4 Tail

XX=00 125K

XX=01 250K (Default)

XX=02 500K

XX=03 1000K
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Example: af 06 00 00 00 00 f5 (HEX) CAN Baud Rate = 125K

af 06 01 00 00 00 f5 (HEX) CAN Baud Rate = 250K (Default)

af 06 02 00 00 00 f5 (HEX) CAN Baud Rate = 500K

af 06 03 00 00 00 f5 (HEX) CAN Baud Rate = 1000K

11. Joystick "CAN ID" Setting: ID of the data sent by the joystick (set via RS232, PC->Joystick)

Only applicable to "Normal Protocol", CANopen protocol does not use this command

0xaf 0x01 D1 D2 D3 D4 0xf5

Header Command Data 1 Data 2 Data 3 Data 4 Tail

D1.7=0 Extended Frame 29 bits

D1.7=1 Standard Frame 11 bits

29-bit Extended Frame: Data range 0X0-0X0FFFFFFF, data D1-D4 correspond to "Node Identifier Code"

Example: Set the transmitting node identifier code - Extended Frame "0X00F0F101"

af 01 00 f0 f1 01 f5 (HEX)

11-bit Standard Frame: Data range 0X000-0X3FF, data D3-D4 correspond to "Node Identifier Code"

Example: Set the transmitting node identifier code - Standard Frame "0X181"

af 01 80 00 01 81 f5 (HEX)

12. CAN Protocol Settings: (RS232 settings PC->joystick) Factory pre-configured for the customer

0xaf 0x0A 00 00 00 SS 0xf5

Header Command Data 1 Data 2 Data 3 Data 4 Tail

SS refers to the protocol format
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SS=00 8 analog inputs, no digital inputs: af 0a 00 00 00 00 f5 (HEX)

SS=01 7 analog inputs, 8 digital inputs: af 0a 00 00 00 01 f5 (HEX)

SS=02 6 analog inputs, 16 digital inputs: af 0a 00 00 00 02 f5 (HEX)

SS=03 5 analog inputs, 20 digital inputs: af 0a 00 00 00 03 f5 (HEX)

13. Joystick “Receive Node ID” setting: (PC->Joystick)

This refers to the frame ID that the joystick can receive, the ID of the control of the output indicator lights or
relays on the control board by the host.

The CAN ID of the control command sent by the host to the indicator lights or relays.

If this setting is not configured, the received CAN ID = the sent CAN ID. ID+0x80 (default), if set, this setting will
apply.

0xaf 0x02 D1 D2 D3 D4 0xf5

Header Command Data 1 Data 2 Data 3 Data 4 Trailer

D1.7=0 Extended Frame 29 bits

D1.7=1 Standard Frame 11 bits

29-bit Extended Frame: Data range 0X0-0X0FFFFFFF, data D1-D4 correspond to "Node Identifier Code"

Example: Set Receive Node Identifier Code - Extended Frame "0X00F0F101"

af 02 00 f0 f1 01 f5 (HEX)

11-bit Standard Frame: Data range 0X000-0X3FF, data D3-D4 correspond to "Node Identifier Code"

Example: Set Receive Node Identifier Code - Standard Frame "0X1E1"

af 02 80 00 01 E1 f5 (HEX)


