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User Manual of T6 AC Servo

Homing mode: 01 06 60 02 00 21 F6 12 (Back to origin high-speed, low-speed, and back to zero mode can be
set in the eighth set of parameters, using default values this time)

Caution: In Pr mode, the origin induction switch is connected to the drive, which is different from the impulse
control. Limited by conditions, only the current position can be demonstrated to the customer: Write 0x021, The
current location manually set to zero..

The frame format function is:

01 slavelD 01

06 function code, write single data

NO Send Receive

1 ID Slave ID 0~31 ID Slave ID 0~31

2 FC Function code 0x06 FC Function code 0x06

3 H H
ADDR Address ADDR Address

4 L L

5 Data quantit H i H
DATA q y DATA Actually wr|t_ten data

6 (Word) L quantity L

7 L L

3 CRC check code H CRC check code H

60 02 register address, mapped to Pr8.02
00 21 the data write into the register, Write 0x021, The current location manually set to zero.
Write 0x01P, P section positioning
Write 0x020, homing
Write 0x021, set current position as homing point
Write 0x040, e-stop
F6 12 the verification code, do not have to directly input, click the corresponding send area verification button
automatically generated

After the current position is set to zero manually, you can click absolute positioning again to send it manually,
indicating that the current position is set to zero manually

JOG is 10 input, there is no communication control method, you can push users to write relative positioning data
in real time, and trigger inching motion immediately instead.
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Velocity mode: 011062 00 00 08 10 00 02 00 00 00 00 03 E8 00 64 00 64 00 00 00 10 DA 41
01 slave ID 01
10 function code, write multi data
62 00 first address mapped to Pr9.00
00 08 8 consecutive operating addresses from 62 00 to 62 07, mapped to Pr9.00~Pr9.07
10 Hexadecimal data of the number of data, 8 register, each address data is divided into high and low bits,
8*2=16
00 02 data written down to the first addresses of 6200 mapped to Pr9.00, speed mode
00 00 00 00 data written down to the second and third addresses of 6201 mapped to Pr9.01; 6202 mapped to
Pr9.02.Hexadecimal data of position=0plus. All positions in PR mode are in units of 10000P/r, , 00 00
00 00 represents 0 turns of motor rotation in Speed mode
03 E8 data written down to the fourth addresses of 6203 mapped to Pr9.03
Hexadecimal data of Speed=1000r/min
00 64  data written down to the five addresses of 6204 mapped to Pr9.04
Hexadecimal data of acceleration time=100ms
00 64  data written down to the six addresses of 6205 mapped to Pr9.05
Hexadecimal data of deceleration time=100ms
00 00  data written down to the seven addresses of 6206 mapped to Pr9.06
Hexadecimal data of the delay time=0ms
00 10  data written down to the eight addresses of 6207 mapped to Pr9.07 , to trigger the action, Immediately
trigger method (1P, Immediately trigger path-P, The sample Pr9.00~9.07 is the positioning related data
of path-0)
DA 41 the verification code, do not have to directly input, click the corresponding send area verification button
automatically generated
The final analysis is as follows: speed=1000r/min, acceleration and deceleration time is 100ms, velocitymode

E-stop: 0106 60 02 00 40 37 FA
Servo enable: 01 06 20 09 00 01 93 C8
Servo disable: 01 06 20 09 00 00 52 08
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Chapter 10 Order Guidance

10.1 Capacity Selection

To determine the capacity of servo system, we must consider the inertia of load, torque of load, the positioning
accuracy, the requirement of the highest speed; consider the selection according to the following steps:

1) Calculate Inertia of Load and Torque

You can refer to relative information to calculate inertia of load, torque of load, acceleration/deceleration torque as
the next step basis.

2) Identify Mechanical Gear Ratio

According to the maximum speed and the highest speed of the motor ,you can calculate the maximum of
mechanical reduction ratio, by using it and minimum of motor turning unit ,to calculate if they can meet the
requirements of the smallest position unit or not. If the positional precision is high, you can increase the
mechanical reduction ratio or select motor with higher capacity.

3) Calculate Inertia and Torque.

Convert mechanical reduction ratio of the load inertia and load torque to the motor shaft, while the result shall be
not 5 times more than motor inertia. If the requirements can’t be matched, you can increase the mechanical
reduction ratio (the actual maximum speed reducing) or select larger capacity motor.

10.2 Electronic Gear Ratio

In position control mode, the actual speed = command pulse velocityx G xmechanical reduction ratio.

In position control mode, the actual load minimum displacement = minimum command pulse travel xG
xmechanical reduction ratio.

[Note] If the electronic gear ratio of G is not 1, gear ratio division may have the remainder, then there will be
position deviation existed, the maximum deviation is the minimum of rotation ( minimum resolution ).

135



User Manual of T6 AC Servo

Appendix

A. Modbus Communication

There are two kinds of Modbus communication methods of drives: RS485 and RS232. RS232 belongs to
point-to-point communication, which is used for PC protocol and cannot realize multi-network. RS485 belongs to
a single master and multi slave communication mode and can realize multi network control.

A.1 Wiring

(1) The shorter the connection between each node is the better. The recommend connection should no more
than 3m;

(2) Connect one terminal resistor to each end of the node. The recommended resistance value is 120 ohms;

(3) Shielded twisted pair is recommended for RS485 communication wirings;

(4) Connect GND is essential for communication;

(5) When using the shield wire, the two ends of the shield should connect PE, not GND, otherwise the port will
be damaged;

(6) In order to reduce interference, RS485 communication cables should installed separately from other cables;

A.2 Parameters and interface for communication

A.2.1 Parameters setting

Name Mode setup of RS485 communication Mode P S T
Pr5.29 % Range 0~255 Unit — Default 5
Data Type 16bit Access R/W Address 053BH
Repower -
Setup Value Data bit Parity-check Stop bit
0 8 Even Parity 2
1 8 Odd Parity 2
2 8 Even Parity 1
3 8 Odd Parity 1
4 8 None 1
5 8 None 2
Name Baud rate setup of RS485 communication | Mode P S T
Pr5.30 * Range 0~6 Unit — Default 2
Data Type 16bit Access R/W Address 053DH
Repower -

136



User Manual of T6 AC Servo

Set up the communication baud rate of RS485.
Setup value Baud rate Setup value Baud rate
0 2400bps 4 38400bps
1 4800bps 5 57600bps
2 9600bps 6 115200bps
3 19200bps
Name RS485 slave axis address Mode P S T
Range 0~127 Unit — Default 1
Data Type 16bit Access R/W Address 053FH
Repower -
During communication with the host (e.g. PC) to control multiple shafts, the shaft being
accessed by the host should be identified.
Note: when using RS232/RS485, the maximum valid value is 31.

A.2.2 RS232/RS485 Communication Port

Port Pin Signal
1, 9 RDO+(RS485+)
. 2, 10 RDO-(RS485-)
3, 11 /
8 4, 12 /
CN4
5, 13 /
CN5
| 9 6, 14 TXD(RS232)
I 7, 15 RXD(RS232)
16
8, 16 GND(RS232
PE

A.3 Modbus Protocol

The drive supports 16bit data read and write of Modbus-RTU protocol, and its function codes include 0x03, 0x06
and 0x10. 0x03 read data function code, 0x06 write single data function code and 0x10 write multiple data
function code.

Notes: 1word=2byte=16bit

A.3.1 Function code of read data 0x03

The function code of read data is 0x03. It can read 1~100 16bit data. Now take slave ID 1, read 2 data as an
example: (H is 8bit high for 16bit, L is 8bit low for 16bit)
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NO Send frame Receive frame
1 ID Slave ID 0x01 ID Slave ID 0x01
2 FC Function code 0x03 FC Function code 0x03
3 H Data quantity 0x00(H)
ADDR Address NUM
4 L (Byte) 0x04(L)
5 Data quantity 0x00(H) H
NUM DATA1 Data1
6 (Word) 0x02(L) L
7 L H
CRC Check code DATA2 Data2
8 H L
9 L
CRC Check code
10 H

Notes: The number of receive data is twice the number of send data quantity.

The communication data is shown as below:

[Send frame] 01 03 00 04 00 02 85 CA

[Receive frame] 01 03 04 00 00 00 02 7B F2

Send frame: The sent frame represents that the master reads the data from slave ID 1, the starting address is
0x0004, the length is 2 Word (16bit). The CRC check code is 0xCA85.

Receive frame: The receive frame represents that the receive data is 4 byte (8bit) and the data is 00 00 00 02.
The CRC check code is OxF27B.

A.3.2 Function code of write single data 0x06

The function code of write single data is 0x06. Now take slave ID 1, write 1 data as an example: (H is 8bit high for
16bit, L is 8bit low for 16bit)

NO Send frame Receive frame
1 ID Slave ID 0x01 ID Slave ID 0x01
2 FC Function code 0x06 FC Function code 0x06
3 H H
ADDR Address ADDR Address
4 L L
5 DATA Data quantity H DATA Actually written data H
6 (Word) L quantity L
7 L L
3 CRC Check code H CRC Check code H

Notes: The number of receive frame is the same as the send frame.

The communication data is shown as below:

[Send frame] 01 06 00 04 00 02 49 CA

[Receive frame] 01 06 00 04 00 02 49 CA

Send frame: The send frame represents that the master write the data into slave ID 1, the starting address is
0x0004, the length is 2 Word (16bit). The data is 0x0002. The CRC check code is 0xCA49.

Receive frame: The receive frame represents that write data into slave ID 1 finished successfully.
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A.3.3 Function code of write multiple data 0x10

The function code of write multiple data is 0x10. In this case, 16 bits of multiple data are written. Now take slave

ID 1, write 2 data as an example: (H is 8bit high for 16bit, L is 8bit low for 16bit)

NO Send frame Receive frame
1 ID Slave ID 0x01 ID Slave ID 0x01
2 FC Function code 0x10 FC Function code 0x10
3 H H
ADDR Address ADDR Address
4 L L
5 Data quantity 0x00 (H) Actually written data 0x00 (H)
NUMA1 W NUM
6 (Word) 0x02 (L) quantity 0x02 (L)
Data quantity 0x04 L
7 NUM2 CRC
(Byte) (2* NUM1) Check code H
H
DATA1 DATA1
L
10 DATA2 DATA2 H
11 L
12 CRC Check code L
13 H

The communication data is shown as below:

[Send frame] 01 10 00 04 00 02 04 01 00 00 00 F3 AO

[Receive frame] 01 10 00 04 00 02 00 09

Send frame: The send frame represents that the master write the data into slave ID 1, the starting address is
0x0004 , the length is 2 Word (16bit). The data is 0x01000 and 0x0000. The CRC check code is OXxAOF3.
Receive frame: The receive frame represents that write data into slave ID 1 finished successfully.

A.3.4 Error response

When there is a mistake in the format of the send frame data, the slave feeds back the wrong reply frame data to
the master station. The format is as follows:

NO Error response frame data (Slave-->Master)
1 ID Slave ID 0~31
2 FC Function code (0x03/0x06/0x10)+0x80
3 Error code Error code 0x01/0x02/0x03/0x08
4 L
CRC Check code
5 H

The error code and its meaning are as follows:

Error code Meaning
0x01 Function code error
0x02 Access address error
0x03 Data error, such as write data exceeding the limit
0x08 CRC check error
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The communication data is shown as below:

[Send frame] 01 11 00 04 00 02 04 01 00 00 00 F3 AO
[Receive frame] 01 91 08 4C 56
Receive: CRC check error in the send data frame sent by the master station

[Send frame] 01 11 00 04 00 02 04 01 00 00 00 A2 65

[Receive frame] 01 91 01 8C 50
Receive: Function code error in the send data frame sent by the master station

A.4 RS485 common problems and solutions

A.4.1 Common problems

1200 12040
R5485
. Ll o
node node node
1 2 3 N

1. Terminal resistance

The correct connection of terminal resistance is shown in the above figure, a 120 ohm terminal resistance need to
connect in the head end and the end of the communication bus.
2, Wiring error

485+ | e 485
485 o
nade :’: oo f: | nade

485- |

END not connection

Shield not connection

Firstly, confirm that the signal line of RS485 is connected correctly. Secondly, confirm whether the communication
reference ground is connected correctly. If the node has no communication reference ground, it will be suspended,

as shown in figure above. The shielding is connected the same way.
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3. Signal interference

When there is an external interference signal in communication, magnetic rings can be placed at 1 and 2 in above
figure to suppress the incoming external interference signal into the bus.

When there is an internal interference signal in communication, magnetic rings can be placed at 1 and 2 in above
figure to suppress the incoming internal interference signal into the bus. Loop the UVW line around the magnetic

ring three times. Be careful not to connect PE to the magnetic ring.
A.4.2 Problem solving procedure

1. Whether the communication parameters are set correctly (Slave ID no repetition, baud rate is set the same,
data format is consistent).

2. Whether the terminal resistance connection is correct?

3. Whether the wiring is standard for anti-interference?

4. PE connection between ground and ground wire.

5. Whether the communication lines are installed separately from other wirings
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