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1 Product overview

The electric gripper of AG-95 has two joints, which are respectively composed of multiple link
mechanisms and one spring, as shown in Figure 1.1. The gripper can engage up to 5 contact points
of contact with an object (two on each of the phalanges plus the palm). The fingers are under-
actuated, indicating they have fewer motors than the total number of joints. This design allows the
fingers to automatically adapt to the shape of the object they grip and it also simplifies the control
method. It has the following characteristics:

Controllable force position: the gripper can program and adjust the clamping position,
clamping force value .

Multiple communication modes: support CAN2.0A, USB2.0, TCP / IP, RS485, 10,
EtherCAT (optional).

Clamping judgment: the combination of force control and position control is adopted in the
clamping process.

Clamping feedback: the status of the gripper can be read by programming, and can also be
judged according to the indicator light of the gripper.

Various clamping methods: the clamping angle of gripper can be modified adaptively. Then
it can produce three kinds of clamping methods: centering clamping, parallel clamping and
vertical clamping, which can achieve the most appropriate clamping position and angle for the
clamping objects.

Fingertips can be customized: fingertips can be replaced according to real-time situation,

which is suitable for precision machining, parts assembly and other fields.

Fig 1.1 AG-95 Gripper appearance
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1.1 Specifications

The specific parameters of AG-95 electric gripper are listed in Table 1.1.

Specifications
Maximum recommended load 3*kg
Finger opening stroke 0-95mm
Gripper force 45-160N
Maximum finger opening and
closingg speped : 136mm/s
Supply voltage 24V DC£10%
Minimum closing time 0.7s
IP Rating 1P40
TCP/IP, USB2.0, RS485, 1/0,
Communication protocol CAN2.0A, Ethernet (optional),

Profinet (optional)

Note:* Depend on the shape of the grib object and the friction of the contact surface. The object's center

of gravity deviation can also affect the load. If you have any questions, please contact us.
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2 Connection methods

The electric gripper of AG-95 use CAN for communication, which supports CAN2.0A version.
In order to communicate with other protocols, we develop protocol converter to support other
communication protocol, such as TCP/IP , USB , RS485 IO .If the system itself supports CAN , you
can also connect the gripper directly to the system without using a communication protocol

converter.

Description of connection of gripper

‘Use the aviation plug cable provided by our company to connect the gripper and
communication protocol converter.

‘Insert the bent end of the cable into the gripper end; insert the straight end of the cable into
the converter.3

-The interfaces of Ethernet, RS485, USB, IO, can and power supply have been marked on
the side plate of protocol converter respectively. Users can connect the corresponding ports
with the controller according to the requirements.

You can refer to the electrical connection diagram for communication connection of the

gripper (as shown in Figure 2.1)

ﬁi 38 W « Ethernet
- USB
« RS485
«1/0
Ememet 485 USB WO CAN MODE  24vDC « CAN
@A B monnaH L . TCP/IP
= ] - Ehercar
0000 0000 « Profinet (Optional)
—.

! \ =
\ i ““‘ . CAN (4Pins)
L | — RS485 (4Pins)
1S &Y | RS485+1/0(8Pins)

Figure 2.1 The electrical connection diagram

Taking Ethernet connection as an example, we connect the protocol converter, as shown in

Figure 2.2.
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Figure 2.2 Ethernet connection diagram
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3 Connect and control

3.1 Introduction

The AG-95 adaptive Gripperuse aviation connector to connect the CAN network. It supports the
CAN protocols version 2.0A.

For environments without a CAN network, we have provided a protocol converter to transfer
other interfaces (like USB, TCP/IP, RS485, 1/0) to CAN2.0A.

You can also connect it directly to the CAN network without the protocol converter.

The communication system block diagram is as follows

solution®
/
USB/(TCP/IP)/RS485/(1/0) | CAN2.0A
A protocol g
PC/PLC/Robot i
. CAN2.0A | converter | CAN2.0A (| Cripper
A \ 'y
solution® solution®
RS485/CAN2.0A/(1/0)

Figure 3.1 The communication system

3.2 Communication logic

1. Successfully receive feedback: The gripper will return the same data after successfully

receiving the command.

2. Initialization success automatic feedback: After the initialization is successful, the

success flag will be returned automatically.

3. Initialization can be interrupted: The initialization process can be interrupted by a new
initialization command, and start a new initialization process. It is recommended to check

the relevant flags to avoid frequent interruptions.

4. Position command can be interrupted: The moving process can be interrupted by a
new positon command, and gripper will move to the new position. It is recommended to

check the relevant flags to avoid frequent interruptions.

5. Guaranteed setting successfully: The setting command (CAN ID, CAN Baud rate, 1/O
Mode) will return after the setting is successful, so gripper will not return the same data

immediately.
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6. Command interval: It is recommended that the send interval between the command and
the command is above 20 milliseconds.

7. Drop detection: The diameter of the object needs to be greater than Smm.

3.3 Protocol format

(For TCP/IP, USB, RS485)
All external communication interfaces (except CAN and I/O interfaces) send commands to the
protocol converter in the following format (a total of 14 bytes).
Table 3.1 data format

) Data Segment (8 Bytes)
Gripper
Frame header Function | Sub-Function ) Frame End
ID ] ] Read/Write Reserve Data
Re gister register
4 Bytes 1 Byte 1 Byte
1 Byte 1 Byte 1 Byte 1 Byte 4 Bytes
(OxFFFEFDFC) (0x00) (OxFB)

(For CAN2.0A)
The CAN ID is the gripper ID. The 8 bytes data is as follows:
Table 3.2 CAN data format

Function Sub-Function
. . Read/Write Reserve Data
register register
1 Byt 1 Byt 1 Byt 1Byte 4 Byt
yte yte yte ytes
(0x00)

The command consists of four parts: frame header, Gripper 1D, data segment, and the end of the
frame. the frame header and the end of the frame are fixed.

1. Frame header: The command starts with OXFFFEFDFC, and the protocol converter will
recognize this field to determine the start of the command.

2. Gripper ID: The Gripper ID in the command is the actual CAN ID of the gripper (The default
is 1), range : 0-255. (The “Gripper ID” in the following example is the default value of 1)

3. Data segment: It is the actual command, the data segment is also the CAN data segment,
when using the CAN interface as the communication interface, the command has 8 bytes, and there
1s no need to add a frame header and end.

Function register: It is used to identify the main function of the command

Sub-Function register: It is used to identify the use function of the command

Read/Write: Only 0x00 and 0x01 are allowed,0x00 indicates that the command is a read
command, and 0x01 indicates that the command is a write command.

Reserve: unused, default is 0x00

Data: 32-bits signed integer, value range: 0x00000000 — OxFFFFFFFF, little endian mode,
For example, 1 =01 00 00 00, -1 =FF FF FF FF. (The data has no effect during the read operation.)

6




— .
dl.. DH Robotics Technology Co., Ltd.

DH ROBOTICS

4. Frame End: The command starts with OxFB and the protocol converter will recognize this
field to determine the end of the command.
example: Initialization --- FF FE FD FC 01 08 02 01 00 00 00 00 00 FB

3.4 Command Overview

Function Sub-Function
Function . . REMARK
register register
Initialization 0x08 0x01-0x02 Initialize related commands
Force 0x05 0x02-0x03 Read/ Write opening/closing Force
Postion 0x06 0x02 Read/ Write Position
Feedback OxOF 0x01 Read current status
10 mode 0x10 0x01-0x0B Set/read the 10 mode command.
CANID 0x12 0x01 Read/ Write Gripper CAN ID
Read Current Gripper firmware
Version 0x13 0x01 )
version
CAN Read/ Write Gripper CAN Baud
0x14 0x01
BAUDRATE Rate
Drop
. 0x15 0x01/0x02 Related to the drop detection
detection
3.5 Detailed command
3.5.1 Initialization
Function | Sub-Function
) ) Read/Write Reserve Data Function
register register
Read/Write Initialization
0x01 0x00/0x01 Integer
0x08 0x00 feedback
0x02 0x00/0x01 Integer Read/Write

When the Sub-Function register value is 0x01, the function of this command is to read and
write whether feedback after finish initialization.

Example:

Set Initialization feedback:

Send : FFFEFDFC 01 0801 01 00 00 00 00 00 FB
Receive : FFFEFDFC 01 08 01 01 00 A5 00 00 00 FB
Read whether feedback :
Send : FFFEFD FC 01 08 01 00 00 00 00 00 00 FB
Receive : FFFEFD FC 01 08 01 00 00 A5 000000FB (YES)

OR:
Receive : FFFE FD FC 01 08 01 00 00 00 00 00 00 FB (NO)
7
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When the Sub-Function register value is 0x02, the function of this command is to initialize
gripper or read whether finish initialization.
initialization :
Send : FFFEFD FC 01 08 02 01 00 00 00 00 00 FB
Receive : FF FE FD FC 01 08 02 01 00 00 00 00 00 FB
After set Initialization feedback:
Receive : FF FE FD FC 01 08 02 00 00 00 00 00 00 FB
read whether finish initialization :
Send : FF FE FD FC 01 08 02 00 00 00 00 00 00 FB
Receive : FF FE FD FC 01 08 02 00 00 01 00 00 00 FB  (Finished)

OR:
Receive : FF FE FD FC 01 08 02 00 00 00 00 00 00 FB  (Not finished)
3.5.2 Force
Function Sub-Function
. . Read/Write Reserve Data Function
register register
Read/Set Opening/Closing
0x05 0x02/0x03 0x00/0x01 0x00 Integer ;
orce

The function of this command is to read and write the gripper Force (internal and external grip):
Data range:20-100 (14 00 00 00 — 64 00 00 00)

Example: (0x1E =30)

Set 30% closing grip force:
Send: FF FE FD FC 01 0502 01 00 1E 00 00 00 FB
Receive : FF FE FD FC 01 0502 01 00 1E 00 00 00 FB

Read current closing grip force:

Send : FF FE FD FC 01 05 02 00 00 00 00 00 00 FB
Receive : FF FE FD FC 01 0502 00 00 1E 00 00 00 FB

3.5.3 Position

Function | Sub-Function
. . Read/Write | Reserve Data Function
register register
0x06 0x02 0x00/0x01 0x00 Integer Read/Write Position

The function of this command is to read and write the gripper position:
Data range: 0-100 (00 00 00 00 — 64 00 00 00)
Example: (0x3C = 60)
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Set 60% position:
: FFFEFDFC 01060201 00 3C 00 00 00 FB

Send
Receive

Read current position:
Send: FF FE FD FC 01 06 02 00 00 00 00 00 00 FB

: FFFEFD FC 01 06 02 01 00 3C 00 00 00 FB

eceive: FF FE FD FC 01 06 02 00 00 3C 00 00 00 FB
3.5.4 Feedback
Function Sub-Function
. . Read/Write Reserve Data Function
register register
OxOF 0x01 0x00 0x00 Integer Read current status

The function of this command is to read and write the gripper current status.
00000000 : default or moving
02 00 00 00 : Arrive positon/rotation but not catch object

03 00 00 00 : Catch the object but not arrive position/rotation
Example:

Read current status:
Send: FF FE FD FC 01 OF 01 00 00 00 00 00 00 FB

Receive default:

OR:

Catch the object

FF FE FD FC 01 OF 01 00 00 00 00 00 00 FB OR:
Arrive positon : FF FE FD FC 01 OF 01 00 02 00 00 00 00 FB

: FF FE FD FC 01 OF 01 00 03 00 00 00 00 FB

3.5.51/0 Mode
Function | Sub-Function
. . Read/Write Reserve Data Function

register register
0x01 Read/Write Group 1 Position 1
0x02 0x00/0x01 Read/Write Group 1 Position 2
0x03 Read/Write Group 1 Force 1

0x10 0x04 0x01 0x00 Integer Control Group 1 grip

0x05 Read/Write Group 2 Position 1
0x06 0x00/0x01 Read/Write Group 2 Position 2
0x07 Read/Write Group 2 Force 1
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0x08 0x01 Control Group 2 grip
0x09 0x00/0x01 Read/Write Enable I/O Mode
Ox0A 0x00/0x01 Read/Write Group 1 Force 2
0x0B 0x00/0x01 Read/Write Group 2 Force 2

I/0 mode is a simple communication mode. The status of the input pin is detected by the
protocol converter with I/O interface, and the command is sent to the gripper according to the
current pin status. There are two input pins on the protocol converter, each pin recognizes two
input states, and corresponds to four states in total.

Sub-functions 0x01-0x03, 0x05-0x07, 0x0A-0x0OB ,These 8 sub-functions are the write
force and the target position. For the value range, refer to the force command and position
command section above.

(Position 1 is bound to force 1, position 2 is bound to force 2)

Sub-function 0x04 and 0x08, command that the protocol converter sends in I/O mode.

Sub-function 0x09, write/read I/O mode switch status.

Example:

Enable I/O mode:
Send: FF FE FD FC 01 1009 01 00 01 00 00 00 FB
Receive : FF FE FD FC 01 10 09 01 00 01 00 00 00 FB

Set I/O mode parameter:
Send: FF FE FD FC 01 10 01 01 00 00 00 00 00 FB  (Set Group 1 Position1 ~ 0)
Receive : FF FE FD FC 01 10 01 01 00 00 00 00 00 FB

Send : FFFEFDFC 01100201 00 5A 0000 00 FB (Set Group 1 Position2  90)
Receive : FF FEFD FC 01 10 02 01 00 5A 00 00 00 FB

Send : FFFEFD FC 01 10 03 01 00 5A 00 00 00 FB  (Set Group 1 force 1 90)
Receive : FF FE FD FC 01 1003 01 00 5A 00 00 00 FB

Send : FFFEFDFC 01 10 0A 01 003C 00 00 00 FB  (Set Group 1 force 2 60)
Receive : FF FE FD FC 01 10 0A 01 00 3C 00 00 00 FB

Send : FFFEFD FC 01 10 0501 00 1E 00 00 00 FB  (Set Group 2 Position 1 ~ 30)
Receive : FF FE FD FC 01 10 05 01 00 1E 00 00 00 FB

Send : FFFEFDFC 01 1006 01 00 3C 00 00 00 FB  (Set Group 2 Position 2  60)
Receive : FF FE FD FC 01 10 06 01 00 3C 00 00 00 FB

Send : FFFEFDFC 01100701 003C 000000 FB (Set Group 2 Force 1 60)
10
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Receive : FFFE FD FC 01 10 07 01 00 3C 00 00 00 FB

Send : FFFEFDFC 01 10 0B 01 00 5A 00 00 00 FB  (Set Group 2 Force 2 90)
Receive : FFFE FD FC 01 10 0B 01 00 5A 00 00 00 FB

I/O Control:

Send : FFFEFDFC 01 1004 01 00 00 00 00 00 FB  (gripper grip to Group 1 Position
D

Receive : FFFEFDFC 01 1004 01 00 00 00 00 00 FB

Send : FFFEFDFC 011004 010001 0000 00FB (gripper grip to Group 1 Position
2)
Receive : FF FE FD FC 011004 01 0001 00 00 00 FB
Send : FFFEFDFCO01 1008 01 00 00 00 00 00 FB  (gripper grip to Group 2 Position
D
Receive : FF FE FD FC 01 10 08 01 00 00 00 00 00 FB
Send : FFFEFDFCO01 1008 01 0001 00 00 00 FB  (gripper grip to Group 2 Position
2)
Receive : FF FE FD FC 011008 01 0001 00 00 00 FB
3.5.6 CANID
Function | Sub-Function
. . Read/Write | Reserve Data Function
register register
0x12 0x01 0x00/0x01 0x00 Integer | Read/Set Gripper CAN ID

The function of this command is to read and write the CAN ID. (default: ID = 1)
After the CAN ID has been set successfully, the gripper must be reboot.Data Range: 1-
255 (01 00 00 00 — FF 00 00 00)

When user don’t know or forget gripper CAN ID, user can use ID 0 to read or set gripper CAN
ID.

Example:
Set CAN ID to 2:

Send: FFFEFDFC 01 1201 01 0002 0000 00 FB (when ID=1, setID to2)

Receive : FFFEFDFC 01 12 01 01 00 02 00 00 00 FB
OR: (when you don’t know current ID)

Send: FFFEFD FC 001201 01 00 02 0000 00 FB (use ID=0, setID to2)

Receive : FFFEFDFC 0012 01 01 00 02 00 00 00 FB

Read CAN ID:

Send: FF FE FD FC 02 12 01 00 00 00 00 00 00 FB (when ID=2, read ID)
11
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Receive: FF FE FD FC 02 12 01 00 00 02 00 00 00 FB
OR: (when you don’t know current ID)
Send: FFFEFD FC 00 1201 01 00 00 00 00 00 FB  (use ID=0 to read ID)
Receive: FF FE FD FC 00 12 01 01 00 02 00 00 00 FB

3.5.7 Firmware Version

Function | Sub-Function . .
. . Read/Write Reserve Data Function
register register
0x13 0x01 0x00 0x00 0x00000000 | Read gripper firmware version

The function of this command is to read gripper current firmware version.

Example:

Read firmware version:
Send:FF FE FD FC 01 13 01 00 00 00 00 00 00 FB
Receive:FF FE FD FC 01 13 01 00 00 00 02 01 04 FB

3.5.8 CAN Baud Rate
Function | Sub-Function . .
. . Read/Write | Reserve Data Function
register register
0x14 0x01 0x00/0x01 0x00 Integer | Read/Set Gripper CAN Baud Rate

The function of this command is to read and write the CAN baud rate.

After the CAN baud rate has been set successfully, the gripper must be reboot.
Data range: 0-5 (00 00 00 00 — 05 00 00 00)
Table 3.10 Baud Rate

Example:

Set CAN bps to 250K :
Send: FF FE FD FC 01 14 01 01 00 02 00 00 00 FB
Receive: FF FE FD FC 01 14 01 01 00 02 00 00 00 FB

Index

Baud Rate

0

500Kbps

400Kbps

250Kbps

200Kbps

125Kbps

1
2
3
4
5

100Kbps

Read CAN bps (Receive 2):
Send: FF FE FD FC 01 14 01 00 00 00 00 00 00 FB
Receive: FF FE FD FC 01 14 01 00 00 02 00 00 00 FB

12
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3.5.9 Object Droped
Function | Sub-Function
. ] Read/Write Reserve Data Function
register register
0x15 0x01/02 0x00/0x01 0x00 Integer | Object droped feedback

Open object droped feedback function :

FFFE FD FC 01 1501 01 00 01 00 00 00 FB

close object droped feedback function :

FF FE FD FC 01 15 01 01 00 00 00 00 00 FB

When object dropped, gripper will send automatically:

grip droped: FF FE FD FC 01 15 02 00 00 00 00 00 00 FB
stop feedback :FF FE FD FC 01 15 02 01 00 00 00 00 00 FB

13




— .
dl.. DH Robotics Technology Co., Ltd.

DH ROBOTICS

4 Protocol Converter

The protocol converter (CTS-B1.0) is to convert communication protocols between the
controller and the DH’s gripper, in order to make the gripper compatible with controllers as many
as possible. In addition, the protocol converter (CTS-B1.0) has multiple working modes according
to the communication protocols to be converted. Users can select a specific communication
protocol as needed.

If you need to use the USB mode in the Windows system, please install the USB driver first
(see the debugging software installation below).

4.1 Working Mode Selection

A communication protocol is selected and set mainly through the DIP switch of the protocol
converter (CTS-B1.0). The protocol converter (CTS-B1.0) has a four-digit DIP switch (as shown in
the following figure). The switch numbers are 1, 2, 3 and 4.

The switch is “ON” in the upper status (identified by 1) and “OFF” in the lower status
(identified by 0). as shown in Figure 3.1.

Figure 3.1 Dialing diagram
If the mode number is 1, seen from the left (i.e. the bit 1), the switch status is 1, 0, 0 and 0
accordingly.

The working modes corresponding to the DIP switch statuses are as follows:
Table 1 working modes

Switch Status . Switch Status .
Working Mode Working Mode
(Mode Number) (Mode Number)
Parameter
0000 (0) . 0010(4) RS485 mode
configuration mode

1000(1) USB mode 1010 (5) MODBUS mode of RS485
0100(2) TCP client mode 0110¢(6) 10 mode
1100(3) TCP server mode 1110(7) CAN2.0A mode

After changing the working mode of the DIP switch, the user needs to restart the protocol
converter (CTS-B1.0) without connecting the USB cable to apply this mode.

When using the gripper, the user needs to connect the cable to the controller and then
turn on the protocol converter (CTS-B1.0). (The protocol converter (CTS-B1.0) search for the
gripper at the startup process.)

All modes have their own default parameters. The gripper can be quickly set up according to

14
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the default parameters.

4.2 Parameter Configuration Mode

Switch Status (Mode Number) Working Mode

0000(0) Parameter configuration mode

In this mode, parameters of other modes of the protocol converter can be set by the software,
such as modifying the IP address of the protocol converter used as a TCP server.

The procedures of setting the parameter configuration mode of the protocol converter are as follows.
(Accessories needed in this mode: USB cable, DC power cable, and protocol converter)
1. Connect the 24V power supply to the protocol converter through the DC power cable.

2. Make sure that the protocol converter is turned off and the USB cable is not connected to the

computer.

3. Set the red DIP switches of the protocol converter to 0000 (all four DIP switches are in the lower

position).
4. Turn on the protocol converter, and connect it to the computer via the USB cable.

5. If the setting is successful and the USB driver has been installed in the computer, the COM
device will be displayed in the COM category under Windows System Device Manager, starting
with “STMicroelectronics Virtual COM Port”.

6. If the setting fails, check whether the operation is correct.

After successfully entering the setting mode, you can configure the parameters through the host
software. For the specific configuration process, refer to the related contents of the debugging
software below.

4.3 USB Mode
Switch Status (Mode Number) Working Mode
1000(2) USB mode

In this mode, the gripper can be controlled via USB.

Set the USB mode of the protocol converter as follows,

(Accessories needed in this mode: USB cable, aviation plug cable, DC power cable, and protocol
converter)

1. Connect the protocol converter to the gripper through the aviation plug cable and the 24V power
supply through the DC power cable.
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2. Make sure that the protocol converter is turned oft and the USB cable is not connected.

3. Set the red DIP switches of the protocol converter to 1000 (with the DIP switch 1 in the upper

position, and the DIP switches 2, 3 and 4 in the lower position).
4. Turn on the protocol converter, and connect it with the controller via the USB cable.

5. If the setting is successful and the USB driver has been installed in the computer, the COM device
will be displayed in the COM category under Windows System Device Manager, starting with
“STMicroelectronics Virtual COM Port”. In the Linux system, the “ttyACM” device will be
displayed, and the gripper indicator will flicker in red.

6. If the setting fails, check whether the operation is correct.

After successfully entering the USB mode, the gripper can be set with the host computer or other
control devices.

The USB mode is virtualized as a serial port device on the application layer, so the protocol
converter in the USB mode can be operated by operating the serial port.

For how to control the gripper in USB mode, you can refer to the aforesaid communication
protocol or the debugging software below.

4.4 TCP Client Mode
Switch Status (Mode Number) Working Mode
01002 TCP client mode

In this mode, the protocol converter works as a TCP client and the controller can control the
gripper via the TCP/IP protocol.
Default parameters of the TCP client:
Default protocol converter IP: 192.168.1.30
Default protocol converter gateway: 192.168.1.1
Default remote server IP: 192.168.1.60
Default remote server port: 8888

Set the protocol converter to TCP client as follows:

(Accessories needed in this mode: network cable, aviation plug cable, DC power cable and protocol
converter)

1. Connect the protocol converter and gripper through the aviation plug cable, and the 24V power
supply to the protocol converter through the DC power cable.

2. Make sure that the protocol converter is turned off and the USB cable is not connected to the

controller.

3. Set the red DIP switches of the protocol converter to 0100 (with the DIP switch 2 in the upper

position, and the DIP switches 1, 3 and 4 in the lower position).
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4. Turn on the protocol converter.

5. If the setting is successful, the network port of the protocol converter will light up or flicker and

the gripper indicator will flicker in red.
6. If the setting fails, check whether the operation is correct.

After successfully entering the TCP client mode, the protocol converter will attempt to connect the
remote server. When connection is built successfully, the remote server can send commands to
control the gripper. Refer to the aforesaid communication protocol or debugging software

instructions for gripper control below.

Recommendations for use of the TCP client mode:

1. Make sure that the server is turned on normally.

2. Ping the address of the gripper to test the connection.

3. If the computer is used as a network server, it is recommended to check whether the
firewall allows server applications to be networked.

4. If the computer is connected directly, set the [PV4 address of the wired network of
the computer to a static IP, and make sure its IP address is within the same network segment
as the gripper.

Example: IP: 192.168.1.60; subnet mask: 255.255.255.0
If the computer IP is not 192.168.1.60, set or change the remote server IP and
port according to the debugging software instructions below.

5. If the gripper is connected to a control device (e.g. computer) through a router or
switch, make sure that the IP address of the gripper matches the network segment of the
router. If they do not match each other, change the IP of the protocol converter according

to the debugging software instructions below.

4.5 TCP Server Mode
Switch Status (Mode Number) Working Mode
1100(3) TCP server mode

In this mode, the protocol converter works as a TCP server and the controller can control the
gripper according to the TCP/IP protocol.
Default parameters of the TCP server:
Default protocol converter IP: 192.168.1.29
Default protocol converter gateway: 192.168.1.1
Default monitoring port: 8888

Set the protocol converter to TCP server as follows.

(Parts needed in this mode: network cable, aviation plug cable, DC power cable, gripper body and

protocol converter)

1. Connect the protocol converter and gripper through the aviation plug cable. Then connect the
17
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24V power supply to the protocol converter through the DC power cable, and the control device
through the network cable.

2. Make sure that the protocol converter is turned off and the USB cable is not connected.

3. Set the red DIP switches of the protocol converter to 1100 (with the DIP switches 1 and 2 in the

upper position, and the DIP switches 3 and 4 in the lower position).
4. Turn on the protocol converter.

5. If the setting is successful, the network port of the protocol converter will light up or flicker and

the gripper indicator will flicker in red.
6. If the setting fails, check whether the operation is correct.

After successfully entering the TCP server mode, the protocol converter will monitor the port and
wait for the access of the client.
When connected successfully, the TCP client will send commands to control the gripper. Refer to

the aforesaid communication protocol or debugging software instructions for gripper control below.

Recommendations for use of the TCP server mode

1. Conduct the connection test with the ping command of the computer.

2. If the computer is connected directly, set the IPV4 address of the wired network
of the computer to a static IP, and make sure that is the [P address is within the same network
segment as the gripper.

Example: IP: 192.168.1.60; subnet mask: 255.255.255.0

3. Ifthe gripper is connected to a control device (e.g. computer) through a router or
switch, make sure that the IP address of the gripper matches the network segment of the
router. If they do not match each other, change the IP of the protocol converter according

to the debugging software instructions below.

4.6 RS485 Mode
Switch Status (Mode Number) Working Mode
0010(4) RS485 mode

In this mode, the protocol converter can be connected via RS485 to control the gripper.
Default parameters of the RS485 mode:
Baud rate: 115200, no parity, 1 stop bit

Set the protocol converter to the RS485 mode as follows.
(Accessories needed in this mode: aviation plug cable, DC power cable and protocol converter)
1. Connect the protocol converter and gripper through the aviation plug cable. Then connect the

24V power supply to the protocol converter through the DC power cable, and connect the protocol
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converter with the controller through the 485 bus (485-A corresponding to 485-A, and 485-B
corresponding to 485-B).

2. Make sure that the protocol converter is turned off and the USB cable is not connected to the

controller at the moment.

3. Set the red DIP switches of the protocol converter to 0010 (with the DIP switch 3 in the upper

position, and the DIP switches 1, 2 and 4 in the lower position).

4. Turn on the protocol converter. The gripper indicator will flicker in red. Connect the protocol

converter with the controller via the USB cable.
5. If the setting fails, check whether the operation is correct.

After successfully entering the RS485 mode, commands can be sent through the RS485 bus. Refer
to the aforesaid communication protocol.

Recommendations for use of the RS485 mode

1. Make sure that the parameters match with each other.

2. The user can debug the gripper through the serial port of the computer by a USB-
t0-485 module.

4.7 1/0 Mode

Switch Status (Mode Number) Working Mode
0110(6) 1/0 mode
In this mode, the gripper can be quickly controlled through the I/O port of the protocol

converter.

First, confirm the I/O hardware specifications. The I/O hardware can be set by disassembling

the shell of the protocol converter and modifying the DIP switch inside the protocol converter.

The DIP switch 1 controls the Output pin hardware of the protocol converter in the I/O mode.

Switch No. Switch Status Logic 1 Logic 0
1 ON 0V/GND A
1 OFF 24V z

Status description:
(D Status of the switch 1: ON
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1: Output the low level 0V, and Output indicator is ON;

0: Output the high-impedance status , and the Output indicator is OFF;
(2) Status of the switch 1: OFF

1: Output the high level 24V, and the Output indicator is ON;

0: Output the low level impedance status, and Output indicator is OFF.

The DIP switch 1 controls the Input pin hardware of the protocol converter in the I/O mode.

Switch No. Switch Status Logic 1 Logic 0
2 ON 0V/GND 24VIZ
2 OFF 24V 0V/GND/Z

Status description:
(D Status of the switch 2: ON
Z (high-impedance status) or 24V: the protocol converter will detect as logic 0, and
the Input indicator will be OFF;
0V or GND: the protocol converter will detect as logic 1, and the Input indicator will
be ON;
(@Status of the switch 2: OFF
Z (high-impedance status) or 0V or GND: the protocol converter will detect as logic
0, and the Input indicator will be OFF;
24V: the protocol converter will detect as logic 1, and the Input indicator will be ON.
Default code of /O mode:
1: OFF
2: OFF
Set the protocol converter to the /O mode as follows.
(Parts needed in this mode: aviation plug cable, DC power cable, gripper body, protocol converter,
and I/O cable)
1. Connect the protocol converter and gripper through the aviation plug cable, and the 24V power

supply to the protocol converter through the DC power cable.
2. Set the correct 1/0 default code according to the actual text, and connect the I/O cable.
3. Make sure that the protocol converter is turned off and the USB cable is not connected.

4. Set the red DIP switches of the protocol converter to 0110 (with the DIP switches 2 and 3 in the

upper position, and the DIP switches 1 and 4 in the lower position).
5. Turn on the protocol converter. The gripper indicator will flicker in red.

6. The gripper will be automatically initialized. After the initialization is completed, the gripper

indicator will turn blue.

7. If the setting fails, check whether the operation is correct.

In the I/O mode, the gripper is controlled by the protocol converter by detecting the input statuses
of IN1 and IN2.
(Logic 0 1: refer to the aforesaid hardware status description)
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10 Status (IN1 IN2) Command Content
00 The gripper performs the first set of actions.
10 The gripper performs the second set of actions.
01 The gripper performs the third set of actions.
11 The gripper performs the fourth set of actions.

In the I/O mode, the protocol converter feedbacks the gripping status of the griper through Outl and
Out2. The feedback content is as follows.

(Logic 0 1: refer to the aforesaid hardware status description)

10 Status (OUT1 OUT2) Command Content
00 The gripper is in motion.
10 The gripper has reached the set position.
01 The gripper has gripped an object (not reaching
the set position).

Steps or recommendations for use of the IO mode:
1. Confirm the input and output hardware specifications of the control device, and select the

appropriate hardware configuration of the protocol converter.

2. Use the boot initialization of the I/O mode to diagnose whether the communication between

the protocol converter and gripper is normal.

3. If the gripper can be controlled by the host software, but the gripper does not work in the
I/O mode, it is recommended to check whether the ID of the gripper is 1.

4.7 CAN2.0A Mode
Switch Status (Mode Number) Working Mode
1110(7) CAN2.0A mode

In this mode, the gripper is controlled by CAN2.0A.

The CAN mode is a special mode. Since the gripper body is a CAN interface, the protocol
converter does not execute the program, but only works as an interface adapter. That is, commands
are directly sent to the gripper body. The CAN interface of the gripper is connected with a 120Q
resistor. The CAN interface of the protocol converter is also connected with a 120Q resistor.
Therefore, the terminal resistors of the CAN bus must match with each other in the CAN mode.
When necessary, the 120Q resistor connected with the protocol converter may be removed.

CAN2.0A default parameters:

CANID: 1

CAN baud rate: S00Kbps
Set the protocol converter to the CAN2.0 mode as follows.(Parts needed in this mode: aviation plug
cable, DC power cable, gripper body, protocol converter, and green terminal)
1. Connect the protocol converter and gripper through the aviation plug cable, and the 24V power
supply to the protocol converter through the DC power cable.

2. Connect the protocol converter with the CAN bus (connect CAN H to CAN H, and CAN L to
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CANL).
3. Make sure that the protocol converter is turned off and the USB cable is not connected

4. Set the red DIP switches of the protocol converter to 1110 (with the DIP switches 1, 2 and 3 in
the upper position, and the DIP switch 4 in the lower position).

5. Turn on the protocol converter.

After successfully entering the CAN mode, commands can be sent to the CAN bus to control the
gripper. Refer to the aforesaid communication protocol for specific commands.

Recommendations on the use of CAN mode
1. Make sure that the commands are standard frames, with the correct ID and baud rate.
2. Be sure that the terminal resistor of the CAN bus is appropriate. When necessary, remove

the 120Q resistor from the CAN interface of the protocol converter.

4.4 Installation and Use of Debugging Software

4.4.1 Overview

The software is used to test the gripper of this model, and set the parameters of the gripper and
supporting protocol converter.

In the software interface here, “Connect” is to connect the protocol converter. All commands
are sent to the protocol converter and converted by the protocol converter into CAN. The data is
then sent to the gripper through the aviation plug cable, thus controlling the gripper. The commands
of the protocol converter are parsed by the protocol converter but not sent to the gripper (see the

previous section for the communication protocol and topology).

4.4.2 Software Installation

The debugging software can be run directly without installation. However, it is recommended
to install the USB driver first to facilitate subsequent operations.

Installation of the USB driver:

Open the USB disk (data) which is supplied along with the package. The following files are
available in the “USB driver installation” folder:

(Some system files are not available in the Win7 system installed using Ghost, so this driver

may not be applicable.)
=% VCP V1.5.0 Setup W7 W10 x64 64bits.exe
= VCP V1.5.0 Setup W7 W10 x86 32bits.exe
=% VCP V1.5.0 Setup W8 x64 64bits.exe
VCP V1.5.0 Setup W8 x86 32bits.exe
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www.dh-robotics.com
(Name explanation: W7: Windows 7; W10: Windows 10; W8: Winows 8;64bits: 64-bit system;
32bits: 32-bit system)

1. Select the appropriate driver version according to the computer system version and bits, and click
“Next”.

InstallShield Wizard x

Welcome to the InstallShield Wizard for Virtual
Comport Driver

The InstallShield? Wizard will install Virtwal Comport Driver
on your computer, To continue, click Next,

Cancel

2. Fill in the registration information and click “Next”.

InstallShield Wizard X

Customer Information

Please enter your information,

User Name:

|adn'in

LCompany Name:
|adrlii’|

Install this application for:

" Aryone wha uses this computer (all users)

" Only for me ()

< Back Nest > | Cancel
3. Select the directory (or by default), and click “Next”.

23



— .
dl.. DH Robotics Technology Co., Ltd.

DH ROBOTICS

InstallShield Wizard X

Choose Destination Location -
Select folder where Setup will install files

Setup will install Virtual Comport Driver in the following folder.

To install to this folder. click Next. To install to a different folder. click Browse and select
another folder.

Destination Folder

C:A NSoftware\Wirtual comport driver's Browse...

< Back

Cancel |

4. The driver installation wizard will pop up. Click “Next”.

RERIEFTENS

. A B WRh R e 5!
e

ERG HRE T8 -

20 | F—2m) > B

5. After the successful installation, the following interface will appear. Click “Finish”.
SRR AR

R R EDEFZENT

EEHEN, E AT T IEARENE R -

iggg@u%é&géuwam - MR R EHFEIHA.
1 sz =

WEhigFE s
W STMicroelectronics. .. AJLI{ERT

o [ma ]| s

6. Check whether the driver is normal. Set the protocol converter to USB mode, and connect the

computer via the USB cable. Check whether the following devices appear in the computer device
manager (refer to the USB mode description of the protocol converter for the steps of setting the
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protocol converter to USB mode).
. @ 0 (COMFILPT)
§ STMicroelectronics Virtual COM Port (COM?7)

4.4.3 User Interface

The interface is mainly composed of three parts: gripper control zone on the left,

communication control zone in the middle, and parameter setting zone on the right.

Communication control zone
AG-95 Gripper ji' Connection mode: [ jgB

DH ROBOTICS oH ROBGTICS

Connect

Port:
com7 P
Initialize

. Status: Disconnected...
El Position EI Disconnect
Froce ripper ommunication box
m Version: TCP Server

initialization feedbacParammeéetting Zone

Froce 0 ] Gripper ID
Gateway

500Kbps Set CAN BaudRate

O Object detected Port
IO Mode .
Groupl  Group2
Positiont: |0 = =] | TGP Client
Gripper control zone Focet [ [p 3 PAdiess
Position2: |0 =0 o Gateway:
Force2. 20 2/ |j20 Remote IP
Set Set Remote Port:
Test Test Save

1. Gripper control zone: for simple gripper control and status display, and command sending

and receiving. This zone is to facilitate gripper use, function verification, gripper testing, etc.

2. Communication control zone: select the corresponding connection mode for connection and

gripper initialization, according to the mode of the protocol converter.

3. Parameter setting zone: the user can set the parameters of the gripper and protocol

converter here.

4.4.4 Gripper Connection and Initialization

4.4.4.1 Composition and Introduction

Connection mode: USB i Connect

Port: ‘ coM7

Initialize

Status: Disconnected...

Disconnect

25



— .
dl.. DH Robotics Technology Co., Ltd.

DH ROBOTICS

This figure shows the interface of the communication control zone, which consists of the following
parts from top to bottom and from left to right:

Connection mode selection, Port setting, and Status display,

Connect button, Initialize button, and Disconnect button.

Connection mode selection: There are three modes in the drop-down list, i.e. USB, TCP Client
(with a computer as the TCP client), and TCP Server (with a computer as the TCP server), as detailed
in the following sections.

Port setting: Set the port in the corresponding mode, such as the virtual serial port number in USB
mode, remote IP and port in TCP Client mode, and local monitoring port in TCP Server mode.

Status display: Show the current connection status, so that the user can determine the current status.
See the following sections for details.

Connect button: This button aims to connect the current port in the current connection mode.

Initialize button: This button can be pressed to initialize the gripper that has been connected
successfully.

Disconnect button: This button aims to disconnect the gripper.

4.4.4.2 Connection Mode and Port Setting

According to the current communication mode of the protocol converter, select the
corresponding connection mode and set the port. The modes can be set as follows. (For the setting
of the working mode of the protocol converter, refer to the aforesaid sections with respect to the
modes of the protocol converter.)

1. USB: When the protocol converter is in the USB mode, select the USB mode. Before selecting
the USB mode or opening the software, make sure that the protocol converter and gripper have
been connected and powered on. The target port number will be automatically identified and
displayed in the port column. The software will automatically identify the USB port after it is
opened or the USB mode is enabled. If no port is identified after the software is opened, you
can also directly click “Connect”, and then the software will automatically identify and
connect the port. See the following section for the connection status.

Note: If connection fails, check whether the USB driver has been installed and
whether the gripper is connected and powered on properly.

Connection mode: |USB "

Port: COM7
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2. TCP Client: The computer worker as a TCP client in this mode. The protocol converter should
be set to the TCP Server mode. According to the protocol converter IP and port number you
set, modify the target IP and port. When the protocol converter is used as the TCP server, the
default IP is 192.168.1.29, and the monitoring port is 8888.

Note: If connection fails, check whether the static IP of the wired network of the
computer has been set, whether the IP address and gateway are within the same
network segment as the communication, and whether the gripper is connected and

powered on properly.

Connection mode: TCP Client -
Port:

192.168.1 .29 :8888

3. TCP Server: The computer worker as a TCP server in this mode. The protocol converter
should be set to the TCP Client mode. According to the protocol converter IP you set and the
remote port connected, modify the monitoring port number. When the protocol converter is
used as the TCP client, the default IP is 192.168.1.30, and the remote IP and port are is
192.168.1.60 and 8888, respectively.

Note: If connection fails, check whether the computer IP is the remote IP of the
protocol converter, and whether the firewall of the wired network is disabled or

whether the access of software through the firewall is allowed.

Connection mode: [ CP Server v
Port: 8888

4.4.4.3 Communication Control and Status Display

There are three buttons in the communication control zone:
Connect, Initialize and Disconnect.
The three buttons have three statuses as shown below (the buttons cannot be clicked when

they are gray):
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Connect T Connect
Initialize Initialize Initialize
Disconnect Disconnect Disconnect

The first status (left): default status (unconnected). Only the “Connect” can be clicked. You must
perform connection, setting and connection in the previous section before clicking this button.

The second status (middle): when the gripper is successfully connected, the “Initialize” button
and “Disconnect” button will be activated, while the “Connect” will be deactivated. The gripper
can be initialized or disconnected.

The third status (right): when the gripper is successfully connected, “Initialize” cannot be clicked
during initialization, and will not be activated until the initialization is completed. Or, in the setting
mode of the protocol converter connected separately, the gripper cannot be controlled and “Initialize”
will be deactivated.

Status display: the corresponding connection status will be displayed to facilitate identification.
There are four statuses in total:

The first status: Disconnected..., i.e. the status of no connection to the protocol converter.

Status: Disconnected. .

The second status: Connected but not activate, indicating that the software has been successfully

connected with the protocol converter.
Status:

The third status: Connected and activated, i.e. the status after “Initialize” is clicked and the gripper

has been successfully initialized.

Status:

The fourth status: Started and wait Client, a special status after select the TCP Server connection
mode. In this case, the computer works as the TCP server. If you click “Connect”, the TCP server

will be started and wait for the access of the TCP client of the protocol converter.

Status: Started and wait Client

4.4.5 Gripper Control

This section aims to facilitate the gripper control for testing and experimental use, and also for
users to understand command sending and receiving.
The composition is shown below, including four zones from top to bottom:
Position control zone, Close Force control zone, Open Force control, status display zone, and
command sending/receiving display zone.
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@ - Position + w

Froce
MIN - o MAX

Froce
MIN B A MAX

O Object detected

Position control zone: consisting of the Close button, Close control button, position display bar,
Open control button, and Open button.

Close Force control zone: consisting of the Min button, - button, force display bar, + button, and
Max button.

Open Force control zone: consisting of the Min button, - button, force display bar, + button, and
Max button.

Status display zone: displaying whether a gripped object is detected. The green indicator will be
ON if an object is gripped.

Command sending/receiving display zone: displaying the command sent after one button is
clicked, and the confirmation command returned by the gripper or protocol converter.
When “Send” is displayed at the beginning of the line, the command is sent to the
protocol converter, and the function of this command will be displayed at the end of
the line.
When “Receive” is displayed at the beginning of the line, the software receives the
data from the protocol converter.

4.4.6 Parameter Setting Zone

4.4.6.1 Composition and Introduction

The parameter setting zone is completed, which is mainly used to set relevant parameters of
the gripper and protocol converter.
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It is divided into the gripper parameter setting zone on the left and protocol converter parameter
setting zone on the right.

Gripper Communication box
Version: 04010201 TCP Server
initialization feedback

IP Address
Gateway
500Kbps | | Set CAN BaudRate oo
O VO Mode e
Group1 Group2
Position1: |0 =110 . TCP Client
Forcel 20 = | |20 = IP Address
Position? 0 : 0 : Gate'.-\,-a-_.r.
Force2 20 = 20 = Remote IP
Set Set Remote Port
Test Test Save

Gripper parameter setting zone:

Display the gripper firmware version number, and set whether to initiate feedback after
initialization;

Set the gripper ID and CAN baud rate, and enable/disable/set/test the I/O mode.
Protocol converter parameter setting zone:

Display/Set the parameters of the protocol converter as a TCP Server;

Display/Set the parameters of the protocol converter as a TCP Client.

4.4.6.2 Gripper Parameter Setting

1. This zone is unavailable during startup, and the default status is displayed.

2. Select and set the connection mode, and click “Connect”. After the gripper is connected
successfully, the software will automatically get the gripper parameters.

3. Click “Initialize”. This zone will be available after the successful initialization.

Gripper
Version
initialization feedback

0 = Gripper ID
500Kbps Set CAN BaudRate
/O Mode
Group1 Group2
Position1: |0 2o B
Forcel 20 = | |20 S
Position2: |0 2o B
Force2 20 21|20 B
Set Set
Test Test

During startup

Gripper
Version: 01020100
initialization feedback

1 = Gripper ID
500Kbps Set CAN BaudRate
/O Mode
Group1 Group2

Positiont: 10 - | [20 =
Forcel 100 =1 | [100
Position2: 90 2| | |80
Force2 100 | [100

Set Set

Test Test

Get parameters
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Version: 01020100
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500Kbps | Set CAN BaudRate

/O Mode
Group1 Group2

Positiont:
Forcel:
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Force2:
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Note: The firmware version of the gripper varies, so the settable functions may be
different.

4.4.7 Gripper Setting Instructions

4.4.7.1 Setting of Activated Feedback of Initialization

This option must be checked when UR and AUBO plug-ins are used. The software will send
the command for activated feedback of initialization. After the successful initialization of the gripper,
the activated feedback of successful initialization will be provided without active query (see the

gripper communication protocol).

Activated feedback
Check

Below are the command sent by the software and the feedback command after the successful

: Enable the activated feedback of successful initialization.

execution of the gripper.

Send: FFFEFDFC0108010100A5A5A5A5FB—(Set Init_back 165)
Receive: FFFEFDFCO0108010100A5A5A5A5FB

(] Activated feedback . .
Uncheck . Disable the activated feedback of successful

initialization. Below are the command sent by the software and the feedback command after the

successful execution of the gripper.

Send: FFFEFDFC010801010000000000FB—-(5et Init_back 0)
Receive: FFFEFDFCO010801010000000000FB

4.4.7.2 Gripper ID Setting

The gripper and protocol converter directly use the CAN2.0A protocol for communication. For
the setting of multiple grippers connected with the CAN bus, the CAN ID number can be set.
The ID range is 1-254. Set the ID number on the left and click “Set Grippert ID” to send the

command.

2 = Set Gripper ID

Be sure that the returned command is received. Then restart the gripper to activate the setting.

Send: FFFEFDFC011201010002000000FB--(Set CANID 2)
Receive: FFFEFDFC011201010002000000FB
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4.4.7.3 Setting of Gripper CAN Baud Rate

The gripper and protocol converter directly use the CAN2.0A protocol for communication. For
different baud rate of the CAN bus, the CAN baud rate number of the gripper can be set.
Set the baud rate via the drop-down list on the left, and click “Set CAN BaudRate” to send the

command.

250Kbps ~ |  Set CAN BaudRate

Be sure that the returned command is received. Then restart the gripper to activate the setting.

Send: FFFEFDFC011401010002000000FB—(5et BaudRate 2)
Receive: FFFEFDFC011401010002000000FB

4.4.7.4 Setting of Relevant Parameters of I/O Mode

Relevant data of the I/O mode is stored in the gripper. The AG-95 gripper has two groups of

« D /O Mode »,

parameters (two groups of opening and closing) in the I/O mode. The check box in

the upper left corner is used to enable/disable the I/O mode. The following input boxes and buttons
are not available until the I/O mode is enabled.

Group1 Group2
Position1: |10 > |20 =
Force1: 100 - [100
Position2: |90 - |80 -
Force2: 100 5| 100
Set Set
Test Test

The protocol converter has two input pins in the I[/O mode, corresponding to two groups of
opening and closing. Therefore, the I/O mode setting zone is divided into the Group1 and Group2,
including two positions and Close forces.

Note: The Position value ranges from 0 to 100, and the Close/Open force ranges from
20 to 100.
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Set

Fill in the parameters, click “ ”and wait for the command sending/receiving zone to

automatically send and receive four commands.

Send: FFFEFDFC02100101000A000000FB—(Set IOParam1 10)
Receive: FFFEFDFC02100101000A000000FB

Send: FFFEFDFC021002010014000000FB--(5et IOParam2 20)
Receive: FFFEFDFC021002010014000000FB

Send: FFFEFDFC02100301003C000000FB—-(5et IOFParama3 60)
Receive: FFFEFDFC02100301003C000000FB

Click “ T8t » {0 test the Open/Close position of the corresponding I/O group.

4.4.8 Parameter Setting of Protocol Converter

For parameter setting, the protocol converter should be in the parameter configuration mode
(refer to the aforesaid parameter configuration mode of the protocol converter for specific setting
steps). The USB communication is applied in this mode. The protocol converter cannot be set in
other communication modes. The protocol converter in the setting mode will run independently.
That is, the gripper cannot be controlled, as the gripper control commands cannot be converted.

After enabling the setting mode of the protocol converter, the software will automatically
obtain the settings saved in the protocol converter.

You can set it according to the actual usage. No matter how you set it, the gripper and the

control device should be within the same network segment.
Since the subnet mask is 255.255.255.0 by default, the first three segments of the set IP must be
consistent. For example, when the protocol converter IP is 192.168.1.1, the IP of the control device
should be between 192.168.1.2 and 192.168.1.255. That is, the three segments must be the same. In
addition, the IP of the device must be unique within this network segment.

(Note: The protocol converter may be powered on through the USB cable, so the USB cable
must be removed before restarting the protocol converter.)

1) When the protocol converter is used as a TCP server: the control device (e.g. computer) works
as the TCP client, and the parameters below should be set [default subnet mask (Netmask):
255.255.255.0].
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TCP Server

IP Address: 1921681 .29

Gateway: 1921681 1
Port: 8888
Save

IP Address: static IP address of the protocol converter, 192.168.1.29 in the above figure.
It must within the same network segment as the connected router.

Gateway: The gateway of the protocol converter is directly connected with the control
device. The last segment is set to 1 by default. When a router is connected, the last segment
should be set to the router address, which is usually 1.

Port: Monitoring port of the protocol converter, for access of clients.

2) When the protocol converter is used as a TCP Client: the control device (e.g. computer) works
as the TCP server, and the parameters below should be set [default subnet mask (Netmask):
255.255.255.0].

TCP Client

IP Address: ‘ 192.168.1 .30 ‘
Gateway: ‘ 192.168.1 1 ‘
Remote IP: 192.168.1 .60
Remote Port: ‘ 8888 ‘

Save

IP Address: static IP address of the protocol converter, 192.168.1.30 in the above figure.
It must within the same network segment as the connected router.

Gateway: The gateway of the protocol converter is directly connected with the control
device through the network cable. The last segment is set to 1 by default. When a router is
connected, the last segment should be set to the router address, which is usually 1.

Remote IP: server IP. Set it to the computer IP if a computer is connected. The IP address
of the server must be within the same network segment as that of the protocol converter.

Remote Port: port monitored by the server.
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5. Robot Plugin

5.1 UR Robot Plugin

5.1.1 Installation (UR + CB Series)*

For integration with Universal robots, AG-95 is compatible with UR3, URS, and UR10. It
contains the CB3.1 controller and above and control software with 3.34xx teach pendant and above.

1. Insert the DH’s USB flash disk with plug-in files into the USB port of the teach pendant.

s ™
PolyScope Robot User Interface o
Please select @
— H = o
UNIVERSAL
ROBOTS <j
About
Shutdown Robot
o
Set Robot
2. Click “ SR EOROE in the main menu.

Setup Robot 2]

Initialize Robot

Language and Units

Update Robot

Set Password

Calibrate Screen

Setup Network

Set Time

URCaps Setup

‘ Back ‘
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3. Enter the UR plug-in setting page and click “+” to add the plug-ins to be used in the robot
gripper.
Setup Robot @

‘ URCaps Setup

‘ Initialize Robot
Active URCaps:

‘ Language and Units ‘

‘ Update Robot ‘

Set Password
URCap Information:

‘ Calibrate Screen ‘

‘ Setup Network ‘

‘ Set Time ‘

‘ URCaps Setup ‘

BENN—) [

4. Select “URCap_AG 95 1.3.1 Client T190301RE.urcap” in the USB flash disk.
5. Click “Open” at the bottom of the screen.

Setup Robot 2

‘ Select URCap to install

‘ Initialize Robot

Current Directory: ‘.’homefurfursim-S.3.4.’programs |v‘ | H ﬁ' ” §|
‘ Language and Units ‘

D URCap_AG_95-1.3.1_Client_T190301RE. urcap

‘ Update Robot ‘

‘ Set Password ‘

‘ Calibrate Screen ‘

‘ Setup Network ‘

‘ Set Time ‘

‘ URCaps Setup ‘

Filename: lURCap_AG 95-1.3.1_Client T190301RE urcap |

‘ Filter: [uRcap Files [~]

‘ Back

6. Click “Restart” at the bottom of the screen and restart the system. Thus, plug-in installation is
finished.
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Setup Robot

@

‘ Initialize Robot

URCaps Setup

Active URCaps:

‘ Language and Units

‘ ) oH aGos

‘ Update Robot

‘ Set Password

‘ URCap Information:

‘ Calibrate Screen

URCap name: DH AG-95
Version: 1.3.1.Client T190301RE

Developer: DH-Robotics

‘ Setup Network

Contact Info: support@dh-robotics.com
Description: Client claw plug-in

Copyright: Copyright (C) 2018-2020 DH-Rebotics Technology Co.,

‘ Set Time

Ltd. All Rights Reserved
License Type: Sample license
License:

Example:

‘ URCaps Setup

Copyright (c) ,
All rights reserved.

T e dimdaailna sk A : A £ iale ia1emaat

‘ Back

| ot s

5.1.2 Robot Setup (UR+ CB series)

» Connect the gripper and protocol converter via the aviation plug cable.

*» Connect the UR control cabinet and protocol converter via the network cable (do not connect

the USB cable).

* Supply the 24V power from the UR control cabinet to protocol converter (red: +; black: -)

through the power cable.

|

¥ | ——

8

* Change the red DIP switches of the protocol converter to 1100, and turn on the protocol

converter.
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« If all settings are normal, the network port indicator of the protocol converter will light up or
flicker. In this case, the protocol converter will work as the TCP server.
1. Enter the UR setting interface.

PolyScope Robot User Interface ©
Please select
T
UNIVERSAL
ROBOTS ——
‘ Setup Robot ‘
‘ Shutdown Robot ‘
2. Click “Setup Network” to enter the network setup interface.
Setup Robot ©

Initialize Robot

Language and Units

Update Robot

Calibrate Screen

Setup Network

PolyScope 3.3.4.310 (Dec 06 2016)

Set Time

URCaps Setup

Set Password ‘

‘ Back ‘

3. Select “Static Address” and set the IP, mask and gateway that are consistent with the network
segment of the protocol converter.
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Setup Robot ©

‘ Setup Network

‘ Initialize Robot

Select your network method

‘ @ DHCP
1 ° Static Address
‘ (& Disabled network

‘ Language and Units

‘ Update Robot

Network detailed settings:

‘ Set Password ‘ IP address: 192.168.1.60

Subnet mask: 255.255.255.0
‘ Calibrate Screen ‘ Default gateway: 192.168.1.1
‘ Setup Network ‘ Preferred DNS server: 0.0.0.0

Alternative DNS server: 0.0.0.0
‘ Set Time ‘

‘ Apply ‘ ‘ Update

‘ URCaps Setup ‘

‘ Back ‘

4. Click “Apply” (it is recommended to restart the UR robot after modifying the network
settings).

5.1.3 Operating Instructions (UR + CB Series)

1. Click “Program Robot” in the main menu interface to enter the program interface.

(2]

PolyScope Robot User Interface

Please select

‘ Run Program ‘

UNIVERSAL
ROBOTS rrr—

‘ Setup Robot ‘

‘ Shutdown Robot ‘

2. There are three options in the new program interface. “Load Program” is to load an existing
program; and “Empty Program” is to create a new empty program that can be set.
3. Create a new program and click “Empty Program”.
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QD File
Program | Installation | Move | I/0 | Log

01:20:56 CCCC 0

New Program

Load From File

‘ Load Program

Use Template

‘ Pick and Place

‘ Empty Program

4. Enter the new program interface, click “Installation” in the toolbar, and connect the gripper.

 File 01:30:31 CcCCC 0
("Program | Installation | Move | 1/0 [ Log
<unnamed= Command rGraphics rStructure rVariabIes |

WV Robot Program
de" 3 M
e Insert program lines here

In the “Structure" tab you will find various program statements that can be inserted.

O Simulation
=
@ reironer 1]t ] 5o —

| 48 Previous H Next B ‘

5. Click “DH Robotics” under “Installation” to enter the gripper setting interface of DH

Robotics.
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Q File 01:29:11 CCCC 0
Program | Installation f’Move /0 | Log

TCP Configuration

AG-95 Gripper -.f"‘\h
Rleuntng DH ROBOTICS u
I/0 Setup
Safet
T address [ comea |
Variables

MODBUS client

Conveyor Tracking

EtherNet/IP Status: Disconnect

PROFINET

H Robotics

Disconnect
Default Program

Load/Save
valo

* In the IP Address and Port input boxes, enter the IP address and port number of the
protocol converter.

* Click “Connect” and wait for connection. When “Disconnect” changes into “Connect”,
it means that connection succeeds.

* After the connection succeeds, click “Activate” to initialize the gripper.

6. In the “Program” editor interface, click “Structure” to call the program editing command.

d File 01:31:22 CCCC 0
[‘Program | Installation | Move | /O ['Log
=unnameds=> Command | Graphics [ Structure | Variables |
¥ Robot Program
=Femety ] Program Structure Editor
Set placement of node
Insert
Basic rAdvanced rwizards rUHCaps ‘
‘ Move ‘ ‘ Waypoint ‘
‘ Wait ‘ ‘ Set ‘
‘ Popup ‘ ‘ Halt ‘
‘ Comment ‘ ‘ Folder ‘
Edit
| A Move ‘ | Copy H Paste ‘ | Suppress |
| ¥ Move ‘ | Cut ‘ | Delete ‘
Qe+ [==>
Qo 1] speea ——Cnoo _epraious | neus |

7. Click “URCaps” to insert the plug-in command.
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@ File

[‘Program | Installation | Move | /O ['Log

01:31:22

ccce @

<unnamed=> [ Command | Graphics [ Variables
¥ Robot Program .
=Femety ] Program Structure Editor
Set placement of node
Insert
Basic | Advanced [ Wizards -
L ]
‘ Move ‘ Waypoint
‘ Wait ‘ ‘ Set ‘
‘ Popup ‘ ‘ Halt ‘
‘ Comment ‘ ‘ Folder ‘
Edit
| 4 Move ‘ | Copy Paste ‘ | Suppress |
| ¥ Move ‘ | Cut Delete ‘
Qlelo[==>
a Simulation m
© Resl Robot E”E“EHEI speed =1 No00% ‘ 48 Previous H Next = |
8. Select “AG-95 Gripper” and add the plug-in control program.
D File 01:31:59 CcCccC 9
Program | Installation | Move | 110 | Log
=<unnamed= Command | Graphics | Structure | Variables |
¥ Robot Program
=[empt] Program Structure Editor
Set placement of node
Insert
("Basic [ Advanced | Wizards | URCaps |
Edit
| 4 Move | | Copy Paste ‘ | Suppress |
| 4 Move | | Cut Delete ‘
A=
0 Simulation N
S, [N et ——non rreion || ens |

9. Set the gripper.
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 File 00110:34
megram ["Installation | Move [ /0 [ Log
<unnamed=> Ccommand | Graphics | Structure | Variables |
¥ Robot Program .
= AG_95(80.60) AG-95 Gripper
DH ROBOTICS
Position
—
w | T
Min -— |e'o:°£| o Max
Saved position: 80
Save Go to position
Qe ==
O s (1] [ ] spess ——Cnoom [ prevous | new®

* Set the Force and Position (in percentage).

* Click “Go to position”. The gripper will execute this node action.

* Click “Save” to save this group of data into the program node.

5.1.4 Installation (UR+ e Series)

For integration with universal robots, AG-95 is compatible with URe3, URe5, URel0 and
URel6. It contains the e-Series controller and above and control software with 5.4.3 demonstrator

and above.

1. Insert the DH’s USB flash disk with plug-in files into the USB port of the demonstrator.

RE2+QE

0 Dontt show this message agsin

What would you like to do first?

(I

RUN A PROGRAM

PROGRAM THE ROBOT

2

CONFIGURE ROBOT
INSTALLATION

2. Click “Setting” in the upper right corner of the main interface.
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Network

) Password Select your network method
() DHCP

@ Static Address

System

Backup () Disabled networl

URCaps

Robot 3 Not connected to network!

Registration Network detailed settings:

P address 192.168.1.60

m Subnet mask: 255.255.255.0

ik Default gateway: 192.168.1.1
Preferred DNS server: 0.0.0.0
Alternative DNS server; 0.0.0.0

Apply

O Power off

3. Click “Network™ under “System”, set the “Static Address” to be consistent with the protocol
converter setting, and click “Apply”.

RE2+QH

Remate TCP

4. Click “URCaps” in the system setting interface and then click “+” in the URCaps interface.
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5 LRCap_AG §5-1.3.1_ Client T100301RE \lt;

Fiename: Fiter

URCap_AG_95-1.3.1 Client T180301RE.urcap URCan Fies -

5. Select the file “URCap_AG 95-1.3.1 Client T190301RE.urcap” in the USB flash disk, and
click “Open”.

PEZ4QH

3 Preferences  JUTL UL ) Inactive URCaps.

DO 2555 Remate TCP

Registration
Remote: URC3p Information
Control URCap name: DH AG 95
Network

D DH-Aatotes Technology Ca. L. AllRights Reserved.

License Type: Sampie lcense
License:
ample.

ce ard binary forms. with erwithout
avided that he {cliowing conditions are met:

s &nd e feliowing disclaimer.

rions and the fellowing disclsimer in the-
other

ny
BUT NOT LIMITED 0, THE IMPLIED
R A PARTICULAR PURPOSE ARE

6. Click “Restart”. Thus, the installation is finished.

5.1.5 Robot Setup (UR+ e Series)

*» Connect the gripper and protocol converter via the aviation plug cable.
* Connect the UR control cabinet and protocol converter via the network cable (do not connect
the USB cable).
* Supply the 24V power from the UR control cabinet to protocol converter (red: +; black: -)
through the power cable.
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|

0

* Change the red DIP switches of the
converter.

protocol converter to 1100, and turn on the protocol

« If all settings are normal, the network port indicator of the protocol converter will light up or
flicker. In this case, the protocol converter will work as the TCP server.

5.1.6 Operating Instructions (UR+ e Series)

1. Find “DH Robotics” under “URCaps” in the “Installation” interface of the main menu.

REZ+QH

AG-SS Gripper
DRt |

v

1P Adcress:

192.168.1.29
DH Robotics i
Port: 8888

Status:

Disconnect

Activate

Disconnect
=]

vaio

2. Click “Connect”. After the status changes from “Disconnect” into “Connect”, click

“Activate” to initialize the gripper.
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IP Address: 192.168.1.29

DH Robotics
Port: 8888 Activate

Status: Disconnect

Disconnect

vaio

3. Create a new robot program, find the AG-95 gripper node on the URCaps interface, and add

this node into the robot program.

Bz 40

Bemmeimd |rstallation  Move 1o

Q - Graphics Variables
1 v Robot Program AG-95 Gripper

> Templates 2 = AG_95(100,100)

DH RCBOTICS

Position
BT
Min E Force E Max

100

Saved position: 100

Save Go to position

O Power off

4. The gripper control function has been added into the URCaps node. This node can control

the position and force of the gripper, such as gripper movement to a specific Open/Close position
or gripping of an object with the preset force.

5.1.7 Script Commands (Universal for UR+ CB Series and e Series)
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Function Script Interface Remarks
Position setPos(0) Value: 0-100
Read position var = getPos() Read the position feedback by assigning a

value (0-100).

Close force

setForce(90)

Value: 0-100

Read Close force

var = getForce()

Read the Close force feedback by assigning
a value (0-100).

Read feedback

var = getFeedback()

Read the feedback value by assigning a

value, depending on the feedback

parameters.

5.2 Hanwha Robot Plugin

5.2.1 Installation

1. Insert the USB flash disk into the USB port of the demonstrator.
2. Click the left icon “Management” of the demonstrator, and select “Rodi-X Plug-in

Management”.

odi

Robot Operation

Programming

Monitoring

C  Robot Setting

Safety Setting

Device Settings

44 Management ~

User Management

Robot Management

Log

Setting Management

Rodi-X Plug-in Management|

£3 SW Configuration v

@ Message

C) Manual control of robot

[ 201929 Aug (9 17:46

& PluginGenerator

Rodi-X Plug-in Management

® ¥R 0
Version Vendor
1.0.0 Hanwha Robotics
C Restart

3. Select “Add” in the lower left corner of the screen to enter the file system.
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Rodi-X Plug-in Management @ ? 2 o
e METRIC
‘ Name | Version ‘ Vendor
¥ PluginGenerator 1.0.0 Hanwha Robotics

« <[1]> »

Delete C Restart

4. Select the plug-in file in the USB flash disk, i.e. “DH_AG95 Plugin.asar” under the
directory shown in this figure. Click “OK”.

Please select file.
Inquiry Keyword

Directory (o) File Name Edited on

B HCR Storage ] DH_AGY5_Plugin.asar 19-Aug-2019 18:18:54
— =
I vig G I

= System Volume Informatior

File Name: D

5. Click “Restart” in the lower right corner, and restart the system.
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g Rodi-X Plug-in Management @ ? 2 @
) METRIC

ETRIC
- ‘ Name | Version ‘ Vendor

DH_AG95_Plugin

¥ PluginGenerator 1.0.0 Hanwha Robotics

Delete

5.2.2 Robot Setup

» Connect the gripper body and protocol converter via the aviation plug cable.

» Connect the Hanwha control cabinet and protocol converter via the network cable (do not
connect the USB cable).

* Supply the 24V power from the Hanwha control cabinet to protocol converter (red: +; black:
-) through the power cable.

1

-

\
] IE: I e ) Wﬂl

0000 0000

e

o

* Change the red DIP switches of the protocol converter to 1100, and turn on the protocol

converter.
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« If all settings are normal, the network port indicator of the protocol converter will light up or
flicker. In this case, the protocol converter will work as the TCP server.

Network Setting w ¥

Jo
@

[

Use the following IP Address 19; 1

Subnet Mask

Default Gateway 192 | 168

Preferred DNS Server

Alternative DNS Server

1. Install the plug-in, connect the hardware, and start the demonstrator software HCR Rodi.
Click SW Configuration -> Network Setting, and complete the network setting, including the IP
address, mask and gateway. Click “Apply”.

5.2.3 Operating Instructions

1. Click Rodi X ->DH_AG95_Plugin.
2. Click “Connect” to connect the gripper.

LQ«— < DH_AGO5_Plugin @ F 2 06

© safety Setting e

BN Device Settings AG-95 Gripper T

DH ROBOTICS o RoBOTICS

4 Management v
£3 SW Configuration v

Port 888 initialize

Compcnents
Daemon Control
Function

Gripper

D Message

anual control of robot

(] 201929 Aug (D) 18:07

* The Status changes into “Connected” after the gripper is successfully connected.
3. Click “Initialize” to initialize the gripper.
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< DH_AGY5_Plugin

AG-95 Gripper

DH ROBOTICS

@ 2 R 0

I M

DH ROBOTICS

P 192.168.1.29
Port 8883

Status: Connected
——

Position 100

Force 100

« If all settings are normal, the gripper will be initialized, and the position and force setting

interface will appear.

* The input boxes and operation buttons in the two lines below are used to control the

position and force of the gripper.

* “Position” is for position control. Enter the corresponding value in the input box, and

press Enter. The gripper will move to the corresponding position. Or, click “Clamp” to close

the gripper and “Loosen” to open the gripper.

* “Force” is for force control. Enter the corresponding value in the input box, and press

Enter. The corresponding force will be applied. Or, click “Min” to set the minimum force and

“Max” to set the maximum force.

4. Click Programming -> Commands -> Rodi-X->DH_AG95 to add the control module into

the program.

i Programming

Main Program
o)

=

wait set  subprogram

WVariables

c o " - — —
——)

Cancel
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. “ﬂ” means the corresponding option is selected, while

COorreSpon:

H‘

” means that the

ding option is not selected.

5. Check “Skip” in the upper right corner to disable this step. “m” means that the option is

selected when this step is disabled, while “ ~ ” means that the option is not selected when this step

is disabled.
6. Select the DH_AG95 plug-in in the program, and set the position and force required in this
step.
Programming @ g R ©®
DH_AG95365755 E Q
ﬁ§-9§ Gripper Q,‘
Position : 100
« Blod
® H 4
Main Program
* Enter the values and click “Set” to execute the corresponding action. The “Block”
can be selected to block the program during gripper operation.
5.2.4 Script Commands
Functio Script Interface Example Remark
n s
Connect DH_connectGripper(ip,port) | DH_connectGripper('192.168.1.29',88 ®
88)
Initializ DH_ initialize() DH_initialize()
e
Force DH_ setForce(force) DH_setForce(100) @
Position | DH_setPosition(pos,waiting) DH_ setPosition(0,true) ®
Connect | DH_serialConnect(serialport) DH_serialConnect(3) @
Initializ DH_ seriallnitialize() DH_ seriallnitialize()
e
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Force DH_ serialSetForce(force) DH_serialSetForce(100)
Position | DH_serialSetPosition(pos,waiti DH_ serialSetPosition(0,true)
ng)

(D: The IP address needs to be identified by quotation marks.

(2: This function can be used to set the Close and Open force (0-100).

(®: The “waiting” value of this function represents the blocking bit. “true”: blocking the program,
i.e. waiting for the execution by the gripper, followed by next step; “false”: not blocking the
program, i.e. not waiting for the execution by the gripper, but directly starting next step. The
position value range is 0-100.

@: The script simply fills in the number, for example: COM3, script is represented as

DH_ serialConnect(3)

5.3 Aubo Robot Plugin

5.3.1Installation

For integration with Aubo robots, AG-95 is compatible with Aubo i3, 15, 17 and 110. It contains
the Aubo control system of 4.3.0 and above (it is recommended to upgrade the Aubo system to 4.5
and above).

1. Turn on the demonstrator. Click “x” in the upper right corner to close the demonstrator
software.

2. Insert the USB flash disk with plug-in files into the USB port of the Aubo robot control
cabinet.

3. Open the File folder in the upper left corner.

HBAMBIC

TR&#H | flange_center |T\

iBE# & flange_center
FIRGIEX(m) 0.000000 F (I EY(m) 0.000000 i fir BZ(m) 0.000000
FIZBRX(deg) 0.000000 FiBZEERY(deg) 0.000000 FiBZEBRZ(deg) 0.000000
N5 & flange_center
f¥ikg) 0.00
EOX(m) 0.000000 EOY(m) 0.000000 B|OZ(m) 0.000000

ES R

4. Drag the file “libDHrobotics2F.so” from the USB flash disk into the directory “home/Aubo
RobotWork Space/techpendant/lib/teachpendant/plugins”.

5. Double-click the AUBORPE icon on the desktop to start the AUBO robot software.
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DH_ROBOTICS

1 DH_ROBOTICS ndant lib teachpendant plugins

Places
© Recent:
A Home
i Deskiop

systemvolume  [flibDHroboties2F.s0
Information

libModbus.so libPlc.so libupdate so

@rash

Devices
J DH_RoBOTICS &
8 computer

Bookmarks

e
B computer
Bookmarks

® sonautlus-deskiop...

Network

P Browse Network

8 connectoserver

S Browse Network
B connect to server

5.3.2 Robot Setup

The Aubo robot plug-ins have multiple connection modes. Take the use of Aubo control cabinet
as TCP client as an example.
* Connect the gripper body and protocol converter via the aviation plug cable.
» Connect the Aubo control cabinet and protocol converter via the network cable (do not
connect the USB cable).
* Supply the 24V power from the Aubo control cabinet to protocol converter (red: +; black:
-) through the power cable.

N\

—7/

[eleTeloluNeToTeTs]

1

* Change the red DIP switches of the protocol converter to 1100, and turn on the protocol

converter.

« [f all settings are normal, the network port indicator of the protocol converter will light
up or flicker. In this case, the protocol converter will work as the TCP server.
* Enter the network setting interface of the Aubo demonstrator software, select the
network card, and set the IP address, mask and gateway.
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* Click “Save” to save the settings, and restart the Aubo robot to enable the network
settings.

HHBTE FhmE il ITE RHEES XT

10#75 H
Network Config
AL .
M+ |eth2 Fl H#53 | 255.255.255.0 @
1Pl | 192.168.1.60 e Mx 192.168.1.1 <
— — - -
== | cancellll | saval | Reset |
B ERe ] ;
Network debugging
P

192.168.100.1 ‘ ping | ‘ ifconfig ‘ "ServerStatus‘ ‘ Clear ‘ DeReinain)

)
#H

3
=

WA IZE 0.00 (mmy/s) 2018-11-19 02:31:29

5.3.3 Operating Instructions

1. Open the demonstrator, and click “Extension” in the toolbar to enter the “Dhrobotics2F”
interface in the “Peripheral” column.

2. Select the “TCP Client” communication mode, and set the connection interface.

3. Click “Connect gripper”, and wait until the gripper status from “Disconnected...” to

“Connected”, but without initialization.

4. Click “Initialize gripper” to automatically initialize the gripper. The gripper will be
“Connected” from “Disconnected...” and initialized.

NHERH GaEE 2E RUEER T

Peripheral =5
DHrobotics2F

AG-95 EEMAIERMN ah

k%*ﬂ%ﬁA AW B A

EASR: TCP Client |- EER M |
EEEO: 192.168.1 .29 :8888
sk 3=m
bR FFiEE
V2.2.0

Pafiuzz 0.00 (mmy/s) 2019-08-2416:45:55
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5. Click “Online Programming” in the above figure to enter the programming interface. Select
“Conditions” on the left. Three condition command options will appear. Select “Peripherals”. The

option “2 Finger Gripper” will appear on the right.

MWEEQI FELRIZ Iiﬁ! FE Z%EE XT
Ie W New Project > MRS
1| ) Project_Program
g 2 ) Empty
R

o
&
ki
kg

s
N2 A
o BMEIZE
EE .
ISENPR I 100%
L S X O E @
E23 [ [ ez |

MiafiE 0.00 (mm/s) 2019-08-29 15:49:27

6. Click to add the gripper control node. Then click the node “Gripper2F Undefined” to set the
gripper parameters.
7. Select the gripper name “DHrobotics2F”.

h &

HWERE ELEiE) RE YR RHAEERE XT
= | New Project* > 2 Finger Gripper 44

1|¥ £ Project Program | .
fRESS I () Gripper2F Undefined WERR Gripper2F @
& B
Hats
.

~

ShasfE ex | 5 - | -z
R 2 A P - 0 [+ Jo-2s5
- i ZE , N

wE | - | 0 | + |0-25

PAZE
[ maiza | [ == [ =l

£ J;i\mfﬁﬁu 100%
. NG =NEN

0.00 (mm/s) 2019-08-29 15:53:54

8. Set the force and position (in percentage). It is not necessary to set the ID.
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A » (-0 20 [+ |20-100
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[
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* Click “Control Gripper” to enable the gripper to execute this action.

* Click “OK” to save this group of data into the program node.

* Click “Delete” to delete this node from the program.

* Check “Block”. The node will be stopped until the corresponding action is executed
by the gripper.

5.3.4 Script Commands

Functio | Script Interface Remark
n s
Connect | script common _interface("DHrobotics2F","gripper connect") ®

Initialize | script common_interface("DHrobotics2F","gripper active")

Control | script_ common_interface("DHrobotics2F","set_gripper param|0,90,tru | @
e ' l)

: In the example, “DHrobotics2F” is the plug-in name, which is consistent with that in the

extension interface.

(2: In the example, “0” represents the position, “90” represents the Close force, and “true”
represents the blocking flag. “true”: blocking the program, i.e. waiting for the execution by the
gripper, followed by next step; “false”: not blocking the program, i.e. not waiting for the execution
by the gripper, but directly starting next step.
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6 Maintenance

6.1 Daily Cleaning

Recommended Optimal | Tools Required Parts Required
Cleaning Interval

Once a week (once a day in | 1. Circlip pliers None

dirty environments) 2. Dry towel or tissue

Note: The gripper surface is not waterproof, so it must be cleaned with a dry towel or tissue.

Precautions:

1. Please turn off the robot and gripper before any operation of the gripper.

2. Cleaning personnel must take electrostatic measures such as electrostatic wristbands to avoid
damage to electronic components.

Steps:

1. Remove the @6 retaining ring (Figure 1 below) via the circlip pliers.

2. Dismantle the @6 shaft (Figure 2 below).

3. Clean debris, dirt and dust on the gripper surface with a dry towel or issue. Then clean the @6
shaft with a dry towel or issue.

4. Apply grease on the @6 shaft.

5. Reinstall the @6 shaft. Then reinstall the @6 retaining ring via the circlip pliers.

6.2 Fingertip Replacement
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Inspection Interval Tools Required Parts Required

1,000,000 gripping cycles or M3 Allen screwdriver One pair (2) of fingertips (with

when damaged seriously silicone pads) of DH’s 2-finger
adaptive robot

Contact the technical support department of DH Robotics for fingertip replacement.

Precautions:
1. Turn off the robot and gripper before any operation of the gripper.

Replacement steps:

1. Remove the screws (Figure 1 below) and worn fingertip with the M3 Allen screwdriver.
2. Clean and thoroughly dry the fingers.

3. Take out the ¢3x6 locating pins of the fingertip.

4. Insert the ¢3x6 locating pins into a new fingertip.

5. Install the new fingertip on the gripper and fix them with screws.

6. Repeat the above operations to replace the other fingertip.

6.3 Periodic Inspection and Maintenance

Inspection Interval Tools Required Parts Required

Once a month 1. M3 Allen screwdriver None (those damaged need to
2. M4 Allen screwdriver be replaced)
3. Circlip pliers

Precautions:

1. Please turn off the robot and gripper before any operation of the gripper.

2. Inspection personnel must take electrostatic measures such as electrostatic wristbands to avoid
damage to electronic components.

Gripper inspection:

1. The fingertip movement must be symmetrical and smooth.
Open the fingertips and test the stroke. The fingertips must be able to return the initial positions.
Check whether the gripper is stuck or shaken during operation.

2. The wear of finger pads must not affect gripping. If the finger pads are worn seriously, affecting
the gripper operation, replace them.
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3. Check whether there is collision damage. If any damage is caused, contact the technical support
department of DH Robotics.
4.  Check the bottom of the gripper for wear. If the gripper operation is affected due to excessive
wear, contact the technical support department of DH Robotics.
5. Check all screws for rusting or damage, and replace those rusted or damaged.

6.4 Part Numbers
Part Description Part No.
AG-95 gripper AG-95 gripper body AG95-GRP

Protocol converter

For protocol conversion of the gripper and
multiple communication modes

AG95-CTS-B1.0

Fingertip

Directly grip an object at the end.

AGI95-FIN-001

Standard coupling

Coupling connected to the end of robot

AG95-CPL-001

USB flash disk

Include all electronic data of AG-95

AG95-UFD-001

converter and terminal

(data)

Power cable For power supply to the gripper AG95-PWC-001
Aviation plug For communication between the gripper and AGI5-CLB_05
cable protocol converter

USB cable For USB communication AG95-CLB-USB
Network cable For network communication between protocol AGO5-CLB-NET

Terminal block

For I/0O connection

AG95-TEM-001

M4 Allen key For fixing of M4 screw AG95-TOL-M4
M6 Allen key For fixing of M6 countersunk head screw AG95-TOL-M6
®3*10 locating pin|For locating of coupling and gripper AG95-IDP-®3*10
M6*12 countersunk For fixing of coupling and end of robot arm AGOS-SSW-

head screw M6%*12

M4*8 screw For fixing of coupling and gripper AG95-SRW-M4*8
D6*10 locating pin  [For locating of coupling and end of robot arm AG95-IDP-®6*10
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7 Common Faults and Troubleshooting

7.1 Meanings of Gripper Indicators

The gripper has three indicators: red, green and blue. They have different meanings, depending
on the gripper status.

Not initialized: The red indicator flickers, while the other indicators remain OFF.

Initialization completed: The blue indicator is normally ON, indicating that the gripper
can be operated.

Command received: The red indicator quickly flickers once. It may seem purple as the
blue indicator is normally ON.

Object gripped: The green indicator is normally ON, while the other indicators remain
OFF.

Object drop: The green indicator flickers.

7.2 Common Faults and Solutions

Q1: The gripper fails after being turned off and then turned on again.
A1: For normal operation, the initialization command needs to be executed after the gripper is turned

off and then turned on again.

Q2: The gripper cannot work properly when directly connected to the robot tool interface.
A2: The gripper can be used when directly connected to the robot tool interface, but only under the
following three conditions.

Only I/O at the front end: Contact us in advance to enable the I/O interface of the gripper
body. Since there are two groups of input and output, only four groups of parameters can be used.
The limit of front-end current may lead to the drop of maximum gripping force.

Only RS485 at the front end: Contact us in advance to deliver the gripper body with RS485
interface. Confirm the interface (ordinary RS485 or Modbus-RTU). The limit of front-end current
may lead to the drop of maximum gripping force.

Open internal wiring at the front end: Contact us in advance to directly cut the aviation plug
cable to be used with the gripper, and connect it to the wiring ports on the front and back sides of
the robot. Pay attention to the wiring color.

Q3: When the protocol converter is used, communication cannot be performed normally.
A3. The protocol converter has a red DIP switch, for which different codes can be set to enable a
variety of modes. After setting the mode, completely power off the gripper and restart it
(including the removal of USB cable). The reference table for DIP codes is as follows.
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Switch Status (Mode . Switch Status (Mode .
Number) Working Mode Number) Working Mode
Parameter
0000(0) configuration 0010(4) RS485 mode
mode

1000(1) USB mode 1010(5) RS485 Modbus mode
0100(2) TCP client mode 0110(6) 10 mode
1100(3) TCP server mode 1110(7) CAN2.0A mode

Q4: USB driver installation fails.

A4: One reason is file damage. Copy and install the driver again and contact us to send new files
for further installation.

Another reason is that some devices are unavailable in the WIN7 systems installed with GHOST.

Contact us for a patch package.

Q5: The USB driver has been successfully installed, but the USB device cannot be recognized.
AS: First, be sure that the code of the protocol converter is correct (the USB device can be
recognized only when the set code is 0000 or 1000). Then, confirm that the protocol converter is
completely powered off (remove the USB cable, turn on the protocol converter again, and insert the
USB cable).

In the parameter configuration mode, the USB device may not be recognized by the aforesaid
operations. You can try to remove all cables (including the aviation plug cable of the gripper), and
connect the USB cable only. Or, replace the USB interface or computer.

Q6: The gripper cannot be connected after USB connection.
A6: Be sure that all wires are intact, the codes are correct, and the power supply of the protocol
converter is ON.

Confirm that devices can be recognized (check the COM device under the device manager in
Windows system, and /dev/tty ACM in Linux system). You can try to completely power off and then
restart the protocol converter.

Q7: The gripper cannot be connected after the network connection.

AT: First, check whether the network card indicator of the protocol converter is ON. If it is not ON,
check the network connection. If the network card cannot be started after the connection of a few
devices, add one switch.

Make sure that the IP addresses of the gripper and control device are within the same network
segment. That is, the first three segments of the IP addresses are the same. At the same time, the [P
addresses of devices in one network must be free of conflicts. If available, the ping tool can be
applied to the gripper IP to test the network.

When the protocol converter is in the server mode, check whether the IP address of the server
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connected with the control device.

Q8: The gripper cannot be controlled after the normal connection.
AS: There are several parts, so they must be checked one by one. When the connection is allowed,
failure is usually caused by the aviation plug cable, protocol converter, and gripper body.

First, check whether the indicator on the gripper is ON.

If this indicator is not ON, check whether the protocol converter is powered on or whether the
aviation plug cable is connected properly. If it is still OFF, it is recommended to check the aviation
plug cable for damage, using a multimeter.

If this indicator is ON, restart the protocol converter and try again.

If the gripper cannot be controlled after the aforesaid operations, conduct troubleshooting as
follows.

Remove the network cable and USB cable, and set the code of the protocol converter to the I/O
mode (0110). Make sure that the aviation plug cable of the gripper is properly connected with the
protocol converter, and that the protocol converter is also connected to the 24V power supply. Turn
on the protocol converter. If the indicator of the gripper is ON but the gripper has no response, it is
recommended to conduct further troubleshooting. The protocol converter or gripper may need to be

repaired.

64



— )
DH Robotics Technology Co., Ltd.

DH ROBOTICS .
www.dh-robotics.com

8 Certificates

CERTIFICATE

of Conformity
ReferenceNo. : LCS181031037AE
Applicant :  DH-Robotics Technology Co., Ltd
Address ¢ A401-402, Industrialization building, Virtual University Park, No.2

Yuexing 3rd Road, Nanshan, Shenzhen, China, 518063

TradeMark  : NA
Product 1 2inger adaptive gripper
Model : AG95

The submitted products have been tested by us with the listed standards and found in compliance
with the following European Directr

The EMC Directive 2014/30/EU

EN 55032: 2015, EN 55024: 2010+A1: 2015
EN 61000-3-2: 2014, EN 61000-3-3: 2013

The tests were performed in normal operation mode. The test results apply only to the particular
sample tested and to the specific tests carried out. This certificate applies specifically to the sample.

d in our test ref ber only. i
The CE markings as shown below can be affixed on the product after preparation of necessa
technical documentation. |

Other relevant Directives have to be observed.

Date of issue: December 29, 2018

L u )
Xingyuan Industnal Park, Tongda Road, Bao'an Avenue, Bao'an Distrct, Shenzhen. Guangdong. Crina g
Tol: {B€)755-82591330 Fax (85)755-82591332 [=]:
HID Mwww: kes-coet com Emait wabm:
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CERTIFICATE
of Conformity

Reference No. : LCS181031036AS
Applicant :  DH-Robotics Technology Co., Ltd

Address 1 A401-402, Industrialization building, Virtual University Park,
Yuexing 3rd Road, Nanshan, Shenzhen, China, 501857

Product :  2finger adaptive gripper
Model(s) : AG-9§
Parameters i Input: 24V=, 1.5A

The submitted products have been tested by us with the listed standards and found in
compliance with the following European Directives:

The LVD Directive 2014/35/EU
EN 60850-1: 2006+A11: 2009+A1: 2010+A12: 2011+A2: 2013

The tests were performed in normal operation mode. The test results apply only to the
particular sample tested and to the specific tests camied out, This certificate applies
to the sample investigated in our test reference number only.

The CE markings as shown below can be affixed on the product after preparation of
technical documentation.

Other relevant Directives have to be observed
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CERTIFICATE
of Conformity

: LCS181031006DR

: DH-Robotics Technology Co., Ltd

¢ A401-402, Industrialization buldm.VMUnNM Park,
Yuexing 3rd Road, Nanshan, Shenzhen, China, 501857

: NA
Product
Model(s) : AG-85
The submitted products have been tested by us with the listed standards and found in
compliance with the following European Directives:

The RoHS Directive 2011/65/EU

IEC 62321-3-1:2013 IEC 62321-5:2013 IEC 62321-4:2013+AMD1:2017 CSV
IEC 62321-6:2015 IEC 62321-7-1:2015 |EC 62321-7-2:2017

The tests were performed in nomal operation mode. The test results apply only to the particular
sample tested and to the specific tests carried out. This certificate applies specifically to the
sample investigated in our test reference number only.
The RoHS markings as shown below can be affixed on the product after preparation of

hnical do tation.

y

Other rel Directives have to be ob d.

RoHS

Date of issue:February 21, 2019

Zhengshan LCS Compilance Testing Lsborstory Lid. 5
No. 23F, Buldng A Znongshan Harbor of IDEAS. No. 25 Gangyl Roed, AREANG
% ChinaTet (36) 0780.85282956 Fax (86) 076095202008 _5can,Query authaniicity

1/1

67



— .
dl.. DH Robotics Technology Co., Ltd.

DH ROBOTICS

9 Warranty and Statement

The warranty period of the AG-95 electric gripper of DH Robotics is one year, calculated from
the date of receiving the product. During the warranty period, DH Robotics will perform
maintenance or replacement of defective products free of charge, including but not limited to:

1. The electric gripper cannot be opened or closed.
2. The software of the electric gripper cannot be connected.

The parts (e.g. fingertips and workpiece cushions) in contact with workpieces are not covered

by the warranty.

Notes:
The warranty will be invalid if:
1. The internal mechanism is dismantled or retrofitted without authorization;
2. The warranty label is torn off;
3. The electric gripper is misused for unintentionally damaged;

4. Maintenance is not performed as required.

DH Robotics shall not be liable for all incidents, special damages and/or indirect damages
under all circumstances, no matter whether they are foreseen, including but not limited to the loss
of profits and the loss arising from the incidents, special damages and/or indirect damages

mentioned here.
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10 Contact us

Tel: +86 755 82734836
Email: info@dh-robotics.com
Address: A401, Industrialization Building, Virtual University Park, Yuexing 3™ Road, Nanshan,

Shenzhen
Postcode: 517057
Official website: www.dh-robotics.com
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