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Copyright and Disclaimer

The information contained in this manual is subject to change without prior notice

and should not be regarded as a commitment by Hangzhou Robotphoenix Industrial

Robotics Co., Ltd. (hereinafter referred to as Robotphoenix). Except as expressly

stated anywhere in this manual, nothing in this manual should be regarded as any type

of guarantee or warranty made by Robotphoenix for the loss of personnel or property

of the user, personal injury or property damage, fitness for a particular purpose

or similar matters

Without the written permission of Robotphoenix, it is strictly prohibited to

reprint or copy this manual and any part of it, disclose any content to a third party,

or use it for any unauthorized purpose. Violators of this clause will be prosecuted.

Copyright® Hangzhou Robotphoenix Industrial Robotics Co., Ltd. All rights reserved
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1. Modbus Application Overview

1.1 Modbus communication protocol

Modbus communication protocol is a standard industrial fieldbus protocol.
Robotphoenix King Kong system supports Modbus RTU protocol based on RS485 bus
connection, and also supports Modbus TCP protocol based on Ethernet connection.
Modbus TCP features: Modbus TCP uses standard TCP/IP to package and compress Modbus
information packets. In this way, Modbus TCP devices can be connected and
communicated through Ethernet. Compared with the RS-485 interface, Modbus TCP also
allows the use of more addresses, can adopt a multi—master station architecture,
and the transmission rate can reach GB/S. The number of slave stations in the Modbus

TCP network is only limited by the capabilities of the network physical layer.

1.2 Modbus application scenarios

In the on—site Modbus application, Robotphoenix robot can be used as a control object,
that is, as a Modbus master station to control others, and can also be used as a
control led object, that is, as a Modbus slave station. This document mainly focuses
on the connection of Modbus as a master and slave station, as wel | as the application
instructions for reading the robot's manual automatic status, error reset, etc.

Under the premise that the robot is configured as a Modbus slave, the master device

can operate the robot's manual and automatic states according to the Modbus address
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table corresponding to the robot. When the robot is not configured as a Modbus slave,

the corresponding Modbus function is invalid.

2. Applications of Modbus TCP

2.1 Communication connection

Other devices are connected to the network port of the robot control cabinet via

a network cable

2.2 Modbus TCP Slave Configuration

(1) Open YiKingSoft software and click the "Robot Settings" button to enter the

robot settings interface.
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(2) Enter the robot settings interface and select "Modbus settings".

v EEEE
FEEE
BEEER

EEE
THIEREE
Kithara i
e R
i S
TCPEH#E=D
TCPEE=1
TCPEHE=2
TCPEHE=3

ModbusiEE

N2 | Jneg

(3) Select the "Modbus Slave" tab

Modbusphal | ModbusEsg! | ModbusEsh2 | ModbusEsh3 | ModbusEsgd | BE

wEe [

EE Mnu:ibusTu:_p | -
gm0, a0z

EAID: |1 | 1~4

(4) Enable: Select “Enable” for Modbus slave.
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|Mndbus;‘;ﬁ£¢5|hﬂndbusii‘aﬁ1 ModbusESFE2 | ModbusESE3 | ModbusEshd

o=

By
G
& ModbusTop |v
iw=0: a0z
MhslD: 1 | 14
(5) Connection: Select "ModbusTcp" mode
Modbusis | ModbusZEssl | ModbusEsh? | ModbusEsk3 | ModbusEshd | HE

e

i ModbusTop | -

WO 602
MAID: |1 | 14

(6) Port: Default is 502 and cannot be changed.

Modbusphih | Modbus3Essl | ModbusEig:

18
EE ModbusTep | -
im0: a0z

MaglD: |1 1-~4

(7) Slave ID: Enter the slave address (range: 1-4)

Modbus iy | ModbusEEsg1 | ModbusEig

18
=E#E: modbusTep | -
im0 a02

ahlD: |1 1~4

(8) Click the "Save" button to save the Modbus slave settings.
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ModbusMih | ModbusEds1 | ModbusEsE2 | ModbusEFE3 | ModbusEisd | HE

it

i ModhusTen | w

il a02

o

e | -1

(9) Click the "Other" tab to set the high and low order

For data in Int, Real, and String formats, you can set each type to store data in
the order of the high 8 bits in front or the low 8 bits ahead. The default is to
store the low 8 bits ahead.

Note: There are two options:

INTEL lower 8 bits ahead MOTOROLA——high 8 bits in front

Modbusphil | Modbus3Edgl | ModbusEsh2 | ModbusEsg3 | ModbusEsgd | E

IntFarmat; Intel | *  |ntel low bytes ahead,Motarala high byte in front
RealFormat; Intel | *  ntel low bytes ahead Motarala high byte in front
StringFarmat; Intel | * |ntel low bytes ahead, Motorola high byte in front

Example: A certain brand of PLC stores data with the high 8 bits in front. The PLC
stores an integer 1 (Hex0001) in a register. The PLC writes this number into a
register of the robot. This register is associated with an input int variable, and
the value of this variable is 256 (Hex0100). Then we can change IntFormat to Motorola

mode.
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IntFarmat;
RealFormat: !Mntnrula .
StringFormat; Irntel -

(10) Set up read and write blocks

There is no need to set up read/write blocks when the robot acts as a slave.

(11) Slave address

When the robot acts as a slave, there are 400 holding registers for the master to

read and write, of which 0-99 are system registers, used for external input start,

stop, pause, resume and other functions; 100-399 are al located to users to customize

communication through instructions. When the robot acts as a slave, there are 200

input registers for the master to read only

For details, please see the attached: Robot Modbus slave address allocation table

2.3 Modbus TCP Master Configuration

(1) Open YiKingSoft software and click the "Robot Settings" button to enter the

robot settings interface.

(2) Enter the robot settings interface and select "Modbus settings".

6
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v RERE
B=RE
REEinE

EEE
TSR
Kitharai% s
HeR
e
TCRERE=0
TCRPERE=
TCPE#E=2?
TCPE#E=3

N ZE8 )| JnEe

(3) You can choose Modbus Master 1/Modbus Master 2/Modbus Master 3/Modbus Master

4. There are four master stations in total. Each master station can be configured

separately, or only one or several of them can be enabled.

Modbus it IModbusiss! | ModbusEih? | ModbusEsg3 | ModbusEsgd | B

e [
ZEE: ModbusTep | .

IP: [127.0.0.1 |

#0: 502 |

(4) Enable: Select “Enable” for Modbus master.

Modbusiit | Modhussg! | Modbus3e:

e (V)

=¥ ModbusTeop | -

IP: [127.0.01 |

w0 502 |

(5) Connection: Select ModbusTCP mode
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Modbusphis | ModbusEsh1 | Modl

5

2 ModbusTep | -

I |127.0.01

0 502 |

(6) IP: Enter the IP address of the communication partner. The IP can be freely

defined.

Modbusphit | ModbussEskl | Modin
e (V)

EEE: ModhusTop | -
IP:  [127.0.0.1 |

iR (502

(7) Port: Default is 502 and cannot be changed.

Modbusphil | modbusdsgl | W

L
=¥ ModbusTop | -
IF: 127.0.01 |

Fﬁl:l: 502 | |

(8) Click the "Save" button to save the settings
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Modbusphah | ModbusEsg! | ModbusEsg? | ModbusEdg3 | ModbusEsgd | EE

i
1 ModbusTop | -

(9) Set the high—low order

Select the "Other" tab. For data in Int, Real, and String formats, you can set each

type to store data in the order of the high 8 bits in front or the low 8 bits ahead.

The default is to store the low 8 bits ahead.

Two options: INTEL—Ilower 8 bits ahead MOTOROLA—higher 8 bits in front

Modbusplah | ModbusEEshl | Modbusah? | ModbusEsg3 | ModhusEshd | Hi

IntFormat: Intel | = | Intel low bytes ahead Motorala high byte in frant
RealFormat: Intel | = | Intel low bytes ahead Motorala high byte in frant
StringFormat: Intel |

*  |ntel low bytes ahead Motorala high byte in front

Example: A certain brand of PLC stores data with the high 8 bits in front. If the



Modbus Communication Manual

RP-KZ-01-004-C

PLC stores a string AB in a register, the robot reads the register and saves the
value in the Modbus String variable as BA. Then we can change the StringFormat to
Motorola mode.

(10) Set read and write blocks
A maximum of two blocks can be set, and both can be enabled by "enable" or only one
can be enabled.
Note: 1. Register addresses cannot over lap, input and output addresses within a block
cannot overlap, and addresses between two blocks cannot overlap.
2. The address range must match the address space al lowed by the slave and cannot
exceed the |imit. For example, our read block is 0711, a total of 12 addresses, and

the slave only has 10 addresses from 1 to 9, so the register value cannot be read.

Modbus el | ModbusZikl | ModbusEss2 | ModbusEug3 Mndbusiiﬁdlgfgl

IntFormat; Intel | *  |Intel low hytes ahead, Motorola high byte in front
RealFormat: Intel | *  |ntel low bytes ahead Motorola high byte in front
StringFormat: Intel | * | Intel low hytes ahead Motarola high byte in front

RegisterBlock1 Enable:
RegisterinBlock! Start: |0

RegisterinBlockiEnd: |99

|
|
RegisterOutBlock! Start: |100 |
RegisterOutBlockl End: 199 |

RegisterBlockZEnahle:
RedisterinBlockZ Star: |EDD

RedisterinBlockZEnd: |299

RedisterOutBlock? Star: |SDD

RegisteroutBlock2End: |3§l§l

(11) If you set the read and write blocks in "10", after setting, click the "Save"

button to save the settings

(12) Restart YiKingSoft to make all the above changes take effect.

10
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2.4 Modbus TCP variable settings

1, Click the "Robot Programming” button to enter the robot programming interface.

2, Click on the "Variables" tab on the right = find the Modbus tab.

4  EBsE Bl TB & ETEE
Local | Global | modbus

Z=4q| = EMH B 5fC S/CID HiA 4R Reg Bit Murmber Min M

3. Press the "Add" button to enter the add variable interface.

11
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Local | Global | Modbus

#=5| &R EH =] §/C S/CID WiMAEE Reg Bit  MNurnber Min  Max =y
£

A0 i[53

4, Select the Base tab

todbus
s |
EH: Boo
TEME: |1 |
{&: false
EREEFEH: false
B ME:
B iE:
AEEE: false
3

12
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Enter the variable name

(Format: 1. Start with a letter + a number

name 2. Pure letters. Cannot be Chinese characters or pure numbers
Cannot be a keyword, and cannot be the same as an existing variable)
variable storage scope Accuracy
Bool 1bit False/True
1word —-32768—32767
int type
2word —2147483648—2147483647
Display 4
decimal
2word -/+3. 4e38 places, up to 7
type significant
digits
Double
Display 4
decimal
4word -/+1.7e308 places, up to
16 decimal
places
String 1byte
Number of | The specific number of variables

13
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The initial value of the variable, fill in the appropriate value
value

according to the variable type

Scope of use

Flase: Do not set the value range of the variable, and the maximum

and minimum values below cannot be entered;

TRUE: Set the value range of the variable, and enter the maximum

and minimum values

Minimum Maximum value of variable
Max i mum Variable minimum value
Public False: This variable is not visible in the user interface

Properties

True: This variable is visible in the Ul

5, Select the Modbus tab

Base | Modbus

Station Type:

Station I

Reg Type:

Reg Address: |

Bit Addres:

Reg Length:

BOOL FIAF & ff Base | Modbus HAih A2 B i}

Client i Station Type: | Client b
Station 1Dt
Input '
Reg Type: Input -
| | Reg Address:
? : Reg Length: |1 i

name effect

14
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Station Type

Modbus master/slave selection

Visible when the master station is selected. Usedto fill in the address
Station ID

of the slave station
Reg Type Input/Output Selection

Reg Address

Fill in the register address

(Visible when the variable type isbool) Fill inthebit address (range:

0-15).

BitAddres Example: When a bool variable test _bool is set, Reg Address = 2, Bit
Address = 10, the state of the 10th bit of register 2 is the state of
test_bool.

(Can be set when the variable is a type other than bool) Select/fill
in the number of registers

The int type variable currently supports 16-bit int and 32-bit int,
and you can choose 1 or 2 registers

Reg Length Double type variables currently support 32-bit int and 64-bit double,

and can choose 2 or 4 registers

The length of a string variable needs to be defined according to the

length of the string to be sent or received. One letter occupies one

byte.

2.5 Modbus TCP variable usage

Modbus variables are used in the same way as general local variables and global

15
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variables. After Modbus communication is established, Modbus variables are

constantly refreshed. You can see the current value being refreshed in the variable

interface or debug interface, regardless of whether there is a program running. You

can see the Modbus variable selection list in the expression editor.

InFut; Inputo

CutPut: Qutputd

text kool

FPaint:

ADReal0

Modbus variable use cases

The robot is the master station, and the PLC is the slave station. Create a Modbus

input Double variable x_offset, which is the offset of the object along the x

direction calculated by the PLC, in mm. Create a Modbus output int variable count

to tell the PLC how many objects the robot has picked up

Use the MoveDoor instruction as the grab position. Before grabbing, use the

ToolOffset instruction to offset the position of MoveDoor. The offset can be

associated with the Modbus input variable x_offset. After grabbing, the Modbus

16
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variable count is incremented by 1.

The current status of the two variables in the Modbus variable table are as fol lows,

and are constantly refreshed.

¥_offset double 10.3400 Client 1 In 101 0 2

count int 3 Client 1 Ot 112 0 1

The variables are used in the program as follows. In the current state, when the

robot executes MoveDoor, it is offset 10.34mm in the X direction from the original

position and tells the PLC that it has grabbed 3 objects.

ToolOfset
MMoveDoor
SetOutputB eforEnd
ToolOffset

icount :== count +1

ToolOffset STER: [Toalofset

=

Himmy): %_offsiet liszonnec
g |IZI | Connect
Zimirmy); |III | Connect
R |IZI | Connect
R |IZI | Connect
RZ: |IZI | Connect

As long as the Modbus communication is established, the robot, as the master, will

automatical ly read the 101st register of the PLC and put the read value into the

variable x_offset; it will automatically write the value of the variable count into

the 112th register of the PLC. The robot will automatical ly complete these operations.

17
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The user only needs to correctly set the Modbus function and use the Modbus variables.

3. Use of ModbusRTU

3.1 Communication connection

(1) First, change the COM port of the industrial computer to RS485 mode (the default

is RS232). Taking the EVOC industrial computer as an example, please open the back

cover of the industrial computer and configure the jumper on the circuit board

according to the information marked on the back cover to convert the COM2 port to

RS485 mode. Short—circuit JP4's 5, 6, 7, 8 pins; short—circuit JP5's 3, 5, 4, 6 pins;

short—circuit JP6's 3, 5, 4, 6 pins. As shown in the figure, the pin marked with

a small triangle is pin 1.

(2) If the communication distance exceeds 300 meters, terminal resistance needs

to be added. Only one terminal resistance is added at the beginning and end, as shown

in the figure below. If the industrial computer COM2 port needs to enable terminal

resistance, it is also necessary to short—circuit JP5's 7 and 8 pins, and JP6's 7

and 8 pins.

18
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$12()

E6GGSA0400039
M50-H-02

: @ illlllllllllllllll

¢t LT
LR
SRC2Y0

num e lh-lm &

F-’I'N' Illhll
13MYNH e
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( 3 ) Change the serial port flow control configuration.
a. Plug in the keyboard and restart the industrial computer. Press and hold the Del
key while booting to enter the BIOS setup.

b. Select the Advanced tab, select Super 10 Configuration, and press Enter

tup Utility - Copuright (C) 2018

nfiguration

c. Select Serial Port 2 Configuration and press Enter

Aptio Setup Utility Copyright (C)

d. Select COMB RS485 AUTO Flow Control, and press the + or — key to switch the status

20
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to Enable.

setup Utili Copuright

[Enablel

e. Press F4 to save and exit

2018 American Megatrends . In

[Enabile]
& Exit etur
save configuration and exit?

( 4 ) Connect the Siemens RS485 communication board and the COM2 port of the

industrial computer as shown in the figure.

21
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T T LN Iy
* :

JEVEE AVDL INBYTE

CB 1241 5468 ’ CB 1241 RS488

241- 1CHI0- 1XBD i nES T 241-10HA0-1X
LB XN -- | 5 W-LECETAM Emm

If you need to use the terminal resistor on the Siemens RS485 communication board,

please short—circuit TA and T/RA, and then short-circuit TB and T/RB

Advantech industrial computer serial port pins are as fol lows

22
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ESaK
L1 RS-232
RS—422 RS—485
(Default)
1 DCD# TXN DATA-
2 RXD TXP DATA+
1 DTR# RXN NC
COM1~—CoM4
5 GND GND GND
6 DSE# NC NC
7 RTS# NC NC
8 CTS#% NC NC
9 RI= NC NC
3.2 Modbus RTU slave configuration
HBARR
(1) Open yikingsoft and click to enter the robot settings

interface

(2) Enter the robot settings interface and select ModbusSet settings

23
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X
5= 1%
fRE R
Kithara1g 5

EEE

TAER IR I
TopSocket
MaodbusSet

g A ARE

|2 Canfig

HiET

UhsE

TREEL

(3) Select ModbusMaster1/ModbusMaster2/ModbusMaster3/ModbusMaster4
There are four master stations in total. Each master station can be configured
separately, or only one or several of them can be enabled.

(4) Select the ModbusSlave tab

(5) Check the slave station (Enable) to enable

(6) Select SerialPort mode in Connection

(7) Enter the serial port name

(8) Select the appropriate baud rate

(9) SlavelD input slave address (range: 1-4)

24
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ModbusSlave ModbusMaster

Modbush

AR
Enabled: TRERERE

SBO2F: |COM2 =0&®

S

ZNiR{i: 8
fiedg (i NoParity | »
{2 1kfi: 1

SlavelD: 1 Mgt

(10) Save Settings

(11) Set the high—low order

Connection: SerialPort | * e

FYFE 115200 | v EmEs

Select the Other tab. For int, real, and string data, you can set each type to store

data in the order of the high 8 bits in front or the low 8 bits ahead. The default

is to store data in the order of the low 8 bits ahead.

Two options: INTEL—Ilow 8 bits ahead

MOTOROLA—high 8 bits in front

ModbusSlave | ModbusMasterl | ModbusMaster2 | ModbusMaster3 | ModbusMasterd | Other

IntFarmat: Intel I *  Intel low bytes ahead Motorola high byte in front
RealFormat: Intel | * |ntel low bytes ahead Motorola high byte in front
StringFormat: Intel | *  Intel low bytes ahead Motorala high byte in front

For example, a certain brand of PLC stores data with the high

PLC stores an integer 1 (Hex0001) in a register, and write

25
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register of the robot. This register is associated with an input int variable, and

the value of this variable is 256 (Hex0100). Then we can change IntFormat to Motorola

mode.

(12) Set read and write blocks

There is no need to set up read/write blocks when the robot acts as a slave.

(13) Slave Address

When the robot is a slave, there are 400 holding registers for the master to read

and write, including

0-99: System register, used for external input start, stop, pause, resume, etc.

100-399: Assigned to users to customize communications through instructions

When the robot acts as a slave, there are 200 input registers for the master to read

only.

For details, please see the attached: Robot Modbus slave address allocation table

3. 3 Modbus RTU Master Configuration

HBARR
(13) Open yikingsoft and click the button to enter the robot

setting interface

(14) Enter the robot settings interface and select modbusSet settings

26
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v ERiEE
BERE
it
Kitharais s
HEEE
THIZ R
TcpSocket
ModbusSet

HEA =D
IOConfig
EET
UREE
ol

(15) Check the Master Station (Enable) to enable

(16) Select SerialPort mode in Connection

(17) Enter the serial port name

(18) Select the appropriate baud rate

(19) Select the appropriate communication format: data bits, parity bits, stop

bits

ey =
ModbusSlave  ModbusMaster1 | Mod

Enabled:  [v] s
Pzt

Connection: SerialPort |
SBOEFR:  |[COM2 =oswk

BEFE 115200 =% [

#

higfu: 8
Frgf: NoParity |
f21kfu: 1

(20) Save Settings

(21) Set the high—low order

Select the Other tab. For int, real, and string data, you can set each type to store

27
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data in the order of the high 8 bits in front or the low 8 bits ahead. The default

is to store data in the order of the low 8 bits ahead.

Two options: INTEL—Ilow 8 bits ahead

MOTOROLA—high 8 bits in front

ModbusSlave | ModbusMasterl | ModbusMaster2 | ModbusMaster3 | ModbusMasterd | Other

IntFarmat: Intel | *  Intel low bytes ahead Motorola high byte in front
RealFormat: Intel | = |Intel low bytes ahead Motorola high byte in front
StringFormat: Intel | *  |ntel low bytes ahead Motorala high byte in front

For example, a certain brand of PLC stores data with the high 8 bits in front. If

the PLC stores a string AB in a register, the robot reads the register and saves

the value in the modbus string variable as BA. Then we can change the StringFormat

to Motorola mode

(22) Set read and write blocks

A maximum of two blocks can be set, and both can be enabled or only one can be enabled.

Note: 1. Register addresses cannot overlap, input and output addresses within a block

cannot overlap, and addresses between two blocks cannot overlap.

2. The address range must match the address space al lowed by the slave and cannot

exceed the |imit. For example, our read block is 0711, 12 addresses, and the slave

only has 179 10 addresses, so the register value cannot be read

28
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RegisterBlock1Enable; [+]
RegisterinBlock1Start:
ReqgisterinBlock1End: 24
RegisterOuiBlock1Start. [25

[l

RegisterQuiBlock1End: |49
RegisterBlock2Enable:  [¥]
RegisterinBlock25tart: (50
RegisterinBlock2End: 54

RegisterOuiBlock2Start. (55

Il

RegisterQuiBlock2End: |59

(23) Save Settings

(24) Restart yikingsoft to make all the above changes take effect

3.4 Modbus RTU variable settings

B A mE

1. Click to enter the robot programming interface

2. Select the modbus tab under the variables tab

By ESE O Hd TEBE =
Local | Global | Modbus

Add
3. Press the Add button

4. Select the Base tab

29
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Base @ Modbus

mIElEaFI=: false

& | |
E- i e Bool -
4=k false -
Use Range: false

= ME:

EXxE

Name: Enter the variable name. Variable name format: 1) Start with a letter + number

2) Pure letters. Chinese characters or pure numbers are not allowed. |t cannot be

a keyword and cannot be the same as an existing variable

Type: bool, int, Double, string

type storage scope Accuracy

Bool 1bit False/True

Int 1word —-32768-32767
2word —2147483648-2147483647

Double 2word -/+3. 4e38 Display 4 decimal places,

up to 7 significant digits

4word -/+1. 7e308 Display 4 decimal places,

up to 16 decimal places
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String 1 byte

1 letter

For example, a 2-word double variable is displayed as 12345. 6789, and the last 89
is inaccurate.

Value: The initial value of the variable. Fill in the appropriate value according
to the type of the variable

Use Range: False—Do not set the value range of the variable, and the maximum and
minimum values below cannot be entered; TRUE: Set the value range of the variable,
and the maximum and minimum values can be entered.

Add to parameter list: false — this variable is not visible in the user interface
True—This variable is visible in the user interface

5. Select the Modbus tab

Base | Modbus BOOL @&%H\T Base = Modbus ﬁf@ﬂ&%lﬁ

Station Type: |Client -

Station Type: |Client -
Station 1D:

Station 1D
Reg Type: Input i

Reg Type: Input 7

Reg Address: | |

Reg Address:

Bit Addres: | |

Reg Length: |1 Reg Length: |1 -

Station Type: Master/Slave selection

Station ID: Visible when selecting the master station. Fill in the slave station
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address

Reg Type: Input/Output Selection

Reg Address: Fill in the register address

Bit Address: Visible when the variable is of bool type, fill inthebit address (range:

0-15). For example: when setting a bool type variable test_bool, Reg Address = 2,

Bit Address = 10, the state of the 10th bit of register 2 is the state of test_bool.

Reg Length: This setting is available when the variable is of a type other than bool.

Select/fill in the number of registers

The int type variable currently supports 16-bit int and 32-bit int, and you can choose

1 or 2 registers

Double type variables currently support 32-bit double and 64-bit double, and can

choose 2 or 4 registers

The length of a string variable needs to be defined according to the length of the

string to be sent or received, with one letter occupying one byte

3.5 Modbus RTU variable usage

Modbus variables are used in the same way as general local variables and global

variables. After Modbus communication is established, Modbus variables are

constantly refreshed. You can see the current value being refreshed in the variable

interface or debug interface, regardless of whether there is a program running.

In the expression editor you can see the Modbus variable selection list
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— Status: #& ErrorCode: Normal Fzh — File: movedtxmi(1.6.1picktest)

Expression =

InPut Input0
Output0

pos

HasObjinSetRange( ConviD,Dmin,Dmax )

For example: the robot is the master station, the PLC is the slave station, create

a modbus input double variable X—-offset, this variable is the offset of the object

along the x direction calculated by the PLC, the unit is mm. Create a modbus output

int variable count to tell the PLC how many objects the robot has picked up now.

MoveDoor command is used to grab the position. Before that, the position of movedoor

is offset by offset command. The offset can be associated with modbus input variable

x_offset. After grabbing, modbus variable count is incremented by 1.

The current status of the two variables in the Modbus variable table are as fol lows,

and are constantly refreshed.

¥_offset double 10.3400 Client 1 In 101 0 2

count int 3 Client 1 Ot 112 0 1

The variables are used in the program as follows. In the current state, when the

robot executes movedoor, it is offset 10.34mm in the X direction from the original
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position and tells the PLC that it has grabbed 3 objects.

Offset
MoveDoor
Offset
SetOutputBeforEnd
count = count + 1
Offset S Ta |Offset
Base
LHRE Base v
=Ris
O &ID; 0 Connect @il
® & custom v 1%
X(mm): x_offset Jisconnec
Y(mm): 0 | | Connect
Z(mmy): ‘D Connect
RZ: 0 | | Connect
N

As long as the modbus communication is established, the robot, as the master,

automatical ly reads the plc's 101 register and puts the read value into the variable

x_offset; it automatically writes the value of the variable count into the plc's

112 register. These operations are automatically completed by the robot, and the

user does not have to worry about them. The user only needs to correctly set the

modbus function and use the modbus variables.
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File: Mull
B K o
| =:Méin Program._ ) 5y | 4% | B mE &

= - L || Local | Global | Modbus
Index £8 ESill E S/C  S/CID BAJEH Reg Bit
a ¥_offset double 123.4568 Server 0 In 102 a
1 y_offset double 75901.4609 Server 0 In 104 o
2 z_offset double -987654.3125 Server 0 In 106 o
3 num_pick int 56 Server 0 Qut 100 Q
4 mun_drop int 3 Server 0 Out 101 0

<

2 >

Add Delete
Bzh DeadMan Down StartDebugModel: | Continue - il iEE

4. Modbus Control Application

4.1 Introduction to the read working status function

Implement Modbus query of manual and automatic status and other functions. In this

case, the status is queried through Modbus software. The specific operation is based

on the actual situation

4.1.1 Modbus Pol| software settings

(1) Open YiKingSoft software to set up Modbus
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(2 ) Open Modbus and connect (Modbus is used as the master station for illustration).

( 3) Open the Modbus Pol| software and click to enter the Modbus setting

interface.

( 4) Enter the Modbus Pol| software setting interface and click the "Connection"

tab to set up.

44 Modbus Pall - Mbpalll — O x
File Edit Tnecﬁon] Setup Functions Display View Window Help

‘D= connect. F3 506151617 2223 (TC .| % W2

E Disconnect F4 I m ﬁh

frx=10:]  fwioConnect > 1000ms

Mo conng Quick Connect FS

A[l'asl

OOQOOQI§

o|u|s|w|n|= o

| [.192.163.43.139]: 502

(5) Click the "Connection" drop—down |ist and select Connect... (F3) to enter the

Connection settings interface.

| Qc_:r'meciic_m_! Setup Functions
I Connect... F3I 5
Disconnect F4 ]

Aute Connect * '[

Cuick Connect Fs

I

( 6 ) Enter the “Connection Setup” interface.
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Connectio

Connection

Serial Port

Serial Settings
COM1

9600 Baud v

8 Data bits ~ |

=

Even Parity

<

1 Stop Bit

Remote Modbus Server

IP Address or Node Name

127.0.0.1

cC
3000

Al Mode
®RTU O AsCH

Response Timeout
fms}

Delay Between Polls

Advanced... [ms]

inect Timeout 1Pv4

[ms]

(7 ) Select
(8) Select
slave.

Connection and select Modbus TCP/IP in the drop—down

Connection Setup =
Connection
Maodbus TCPAP >
Serial Port Cancel
Modbus UDPAP
Madbus RTU/ASCI Over TCP/IP e
Madbus R TU/ASCI Over UDPAP BTU (O ASCl

SeU B aud
2 Data bits
Ewen Parity
1 Stop Bit

Rermote Modbus Server
IP Address or Hode Name

Advanced. . [mz]

FResponze Timeout
1000 [mnz]

Delay Between Polls

[192.168.43133

Server Port Connect Timeout @ 1Pvd
B0 il s

“IP Address or Node Name”

window.

and enter the |IP address of the connected
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Cannection Setup

Modbus TCPIP w
Cancel
Serial Settings
COM1 Mode
RTU ASCIH
9600 Baud
Response Timeout
8 Data bits

fms]
Delay Between Polls

1 Stop Bit Advanced... [ms]

Remote Modbus Server

IP Address or Node Name

Ewven Parity

[127.0.0.1 v
Server Port Connect Timeout @ IPvd
w00 Jiml g

(9 ) Select “Server Port” and enter the port number 502.

Remote Modbus Server

IP Address or Node Name

|12?.u.u.1 i
Server Port Connect Timeout @ IPv4
L02| 3000 [ms] Ok

(10 ) Click the "OK" button to connect.

“onnection Setup

Modbus TCP/IP w
Cancel
Serial Settings
COM1 Mode
RTU ASCII
9600 Baud
Response Timeout
8 Data bits

1000 [ms]
Delay Between Polls

1 Stop Bit Advanced... [ms]

Remote Modbus Server

IP Address or Node Name

Even Parity

127.0.0.1 @
Server Port Connect Timeout @ IPva
s ET R TS

(11 ) After clicking the "OK" button, it will automatically return to the previous
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connection interface.

% Modbus Poll - Mbpolll - O X

File Edit Connection Setup Functions Display View Window Help

DEE& % |™ |2 2| |0506151617 2223 |TC 2| R W2

®x=20:Er=0:1D=1:F =03: SR =1000ms

' ’J Alias| 00000
I

For Help, press F1. | [192.168.43.139: 502

4.1.2 Modbus communication with YiKingSoft software

(1) Open the YiKingSoft software interface. I|f the software master and slave

stations are not set, you need to set the software as the master or slave station

according to the above "2" and "3". This time, Modbus Poll is the master station

and the robot software is the slave station.
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(2)

[} SetRobet

- angleRZ = true
- shangsheng ==0
- JiMoveDoor
- SetCancelPickMode
[ loop  true
~nopick = true
= Loop true
- SetOutput
- BaseOffset
- Pick
- BaseOffset
- ffBaseOffset
- iPick
SfBaseOffset
# If  1sPickSucessful()
= Else
2 If noplck == true
- nopick := false
picktime :=0.5
i shangsheng ==
gy =08
o {MoveDoor
E| Mowvel
. PathPoint
“Mowvel End
- GetDoubleCurPic
“If End
+ Else End
 Locp End
- down =50
~up =30
[ Loop true
 Loop End

- SetRebot End
~ Program End

e | weE Bt | =2 | S5 50EE

EAEE | B | S | EME | W | s | @

-3
Conveyor036E5.
Conveyor! J555:
Conveyor2J635:
Conveyor3jEs:
HBALS
H
340.57

EA1

0.00
ShEPhER TR

X

A1 0.00
A2 0.00

Modbus

-170.82

-126467.05

0.00

o.oo

0.00

-128.26

EAZ EA3

0.00 0.00

0.00 0.00

0.00 0.00

RE
HE
EE
HE

R
0.00
EAd

o.oo

R

o.on

o.oo

Mik Mew connection from 127.0.0.1 11260 on socket 2656

g1 Disable

Ei53: Disable

E442: Disable

FEi44: Disahle

-188;

0.0t

0.01

0.0t

R

0.00

EAS

o.oo

R

0.00

0.00

To modify the Modbus

read/write

function

right—click

Manual

"Read/write

Definition.... (F8)" to enter the read/write definition modification interface.

T)I(: 940: Err = :ID = 1: F = 03: SR = 1000ms

FJ Alias

00000

|

g

Format

Read/write Defntion...

233

For Help, press F1.

Copy
Paste

Select All

Colors...
Font...

Cirl+X
Ctrl+C
Cirl+V
Cirl+A

Alt+Shift+C
Alt+5hift+F

(3) Enter the read/write definition modification interface, select the "Function"

drop—down option and select "04 Read Input Registers (3x)", read the input register

of the lower computer,
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Read/\Write Definition

Function: 03 Read Holding Registers [4x] . Cancel
Head Coils [0x] '
Address: |02 Read Discrete Inputs [1x] 40011 > 10
I [ oo H ] = ' o

A

04 Read Input Fl-EIStBrS 3x_

|

06 YWrite Single Register [ Anol
15 Write Multiple Coils . PRy
Disable |16 Write Multiple Registers

L] Readfwrite Disabled
[l Disable on error Fleadf_Write Once

Quantity:

Scan Rate:

View
Rows

®10 Oz20 Oso C1o0 O Fitto Quantity

[ Hide Alias Columns ] PLC Addresses [Base 1)
[l Address in Cell [ Enron{Daniel Mode

(4 ) Return to the interface for reading the input register address bit, the manual

and automatic address bit is 9.

(0O-manual, 1-automatic , 2-remote teaching, 3-remote debugging, 4-remote

operation )

W | | S DEH&| %M

B S| |05 061516 17 22 23 |TC k.| % 2|

1| = Main Pregram
2

Mbpolli

Tx =42 Err=0:1D=1:F =04: 3R = 1000ms
Alias 00000
l 3
1] 0
2] 0
Kl 4500
4] 0
5] 0
6| 0
7] 0
8 0
[5
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L hadbus Pall - Mbpolll

Eile Edit Connection Setup Functions Display Wiew W
/1|05 06 15 16 17 2:

e | | S DEEd& x|7 |22

Mbpoll
T =103 Err=0: 10 = 1: F = 04 SKE = 1000ms

1| = Main Prograrn

Alias Qooan
3

]

Q

4500

[ov RN o B o N o B = |

oo oo o [ ]e [ ] =

4.2 Error reset function introduction

Implement the Modbus error reset state function. This case describes the error reset

function through Modbus software. Specific operations are based on actual

conditions.

Modbus Error Reset: 0—Default

1—Error reset, the command enters the "reset stop" process

2—Error reset, the command enters the "command recovery" process
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4.2.1 Modbus Poll software communication connection

(1) PerformModbus Pol | software connection communication. The software connection

communication for querying the manual and automatic status description is the same.

( 2 ) Open Modbus Poll and click to enter the Modbus setting interface

( 3 ) Enter the Modbus settings interface and select Connection settings

i} Modbus Poll - Mbpalll — [m] P4
File Edit  Connection Setup Functions Display View Window Help
‘O W Comnect. F3 0615 16 17 22 23 |[TC 2L | 7 W2

Disconnect F4 =
;T)( =10 Auto Connect * 4000ms
Mo conng Quick Connect F5
All'asl 00000 N
0 [ 9]
1 : o
2 1]
3 0
4 0
5 o
[ 0 b
[192.168.43.139]: 502
(4 ) Select Connect... (F3) to enter the Connection interface.

(5 ) Select Modbus TCP/IP in the Connection drop—down window.

( 6 ) IP Address or Node Name: Enter the IP address of the connected slave node.

( 7 ) Enter 502 as the Server Port number.

(8) Click OK to connect. (Settings are shown in the figure)
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“onnection Se

Connection

0K
|Modbus TCPAP v|

Cancel

Serial Settings
[': M1 vl Mode

SURTU L ASCH

Response Timeout
fms

Delay Between Polls

Advanced... |20 | ims)
Remote Modbus Server
IP Address or Node Name
[127.0.0.1 v
Server Port Connect Timeout @ IPv4
3000 [ms] O 1pus

(9 ) After clicking the "OK" button, it will automatically return to the previous

connection interface.

%) Modbus Poll - Mbpalll
File Edit Connection Setup Functions Display View Window Help

DEES|x|[T |5 2| |0506151617 22 23| Tc | 7 W2

(Tx=20: Er=0: 1D = 1:F = 03: SR = 1000ms

For Help, press F1.

[192.168.43.139]: 502

4.2.2 Modbus communication with YiKingSoft software

(1) Open the YiKingSoft software interface. I|f the software master and slave

stations are not set, you need to set the software as the master or slave station
according to the above "2" and "3". This time, Modbus Poll

is the master station

and the robot software is the slave station.
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i | Wt | i

22 I SetRobot — =
23 - angleRZ = true
24 +~shangsheng ==0
25 -+ f{Meveloor
26 SetCancelPickMade
27 -l Loop true
28 nopick = true
29 E Loop  true
30 - SetQutput
ki BaseCffset
32 - Pick
33 - BaseOffset
34 FiBaseOffset
55 FiPick
36 #/BaseOffset
37 #If  |sPickSucessful)
38 = Else
53 =-1f nopick == true
54 nopick = false
55 picktime =0.5
56 shangsheng ==(
57 maxy =09
58 AMoveDoor
59 = Move]
60 PathPoint
61 Mave] End
62 GetDoubleCurPic
63 ~1f End
64 Else End
65 Loop End
66 dowin =50
67 up =30
68 4 Loop true
69 “ Loop End

113 SetRobot End

16 Pregram End =1

Y | 55 E | iR | EE | 2 | BTEE
ETEE | BT | FAEL | BRE | iR kE mE
e
ConvevorlJ55 ~136467.05 EFE:
Conveyor! 55 0.00 e
Conveyor23EE 0.00 EE:
Conveyor33EES 0.00 EE
HEAEE
X e z R
34057 -170.82 -128.26 0.o0
EA1 EAZ EAZ EA4
0.00 0.o0 0.00 0.oo
ShEpsAT R
H 3 Z R
1 0.00 0.00 0.00 .o
02 0.o0 0.00 0.o0 0.00
Modbus
Mah: Mew connection from 127.0.0.1 11260 on socket 2656
Eih1: Disable E#52: Disable
Ei#h3: Disable k4 Disable

-1889;

0.0t

0.0t

0.00

RY

0.00

EAS

0.00

Ry

0.00

0.00

( 2 ) When an error instruction appears in YiKingSoft software (as shown in the

figure).

B | G | mzEh
i & Main Program ) | 8¢ | iseE B BB | & | ETEE
2 - SetRobot
3 //Movehbs) ESEXA EBA
4 i f[SetFixedSpeed
5
¥ 5 Loop I
v Else Elsa If
8 f/iMoveDoor
9 Loop End Expression SyncCmd
10 -~ SetRobot End
11 Program End Break Continue
Wwait GetRunTime
t# =L HIG
T8 =T 5
HidiE e v ERER s EEER

5

e

i

==t

R

KEB | Bt

EE

( 3) The Value of Modbus address bit 3 can be changed to 1 or 2 to reset the error.
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sio0 EE S8 Tf ndsPyihonfiliftie Flbyihons50-B6Tf/prthonss CEMNR o0t | =

il | mEh

1| = Main Program e <& il 2R | o | EARS
2 =- SetRobot

3 //MoveAbs) - i

4 //SetFixedSpesd

v

File Edit Connection Setup Functions Display View Window Help

DEEE|%|™M|2 410506151617 22 23|TC &l | B 2|

S

\Tx =223: Err = 0:ID = 1: F = 03: SR | write Single Register

Alias 00000 | SlavelD:
P Ackress Carcsl

Walue:
=
Result
Respanse ok

ZHER  mbpoll -1 [ Close dislog on "Riesponss ok

R | e

eSS L)

Use Functian
(®) 05 Wiite single register
(D16: Wit multiple registers

[192.168.43.139]: 502

( 4 ) Software error reset successful.

4.3 Modbus emergency stop reset function introduction

Implement the Modbus emergency stop reset state function. This case describes the
emergency stop reset function through Modbus software. Specific operations are based
on actual conditions
Modbus Error Reset: 0—Default

1—Emergency stop reset, the command enters the "reset stop"
process

2—Emergency stop reset, the command enters the "command recovery"”

process

4.3.1 Modbus Pol| software communication connection

(1) PerformModbus Pol | software connection communication. The software connection
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communication for querying the manual and automatic status description is the same.

( 2 ) Open Modbus Poll and click

o enter the Modbus setting interface.

( 3 ) Enter the Modbus settings interface and select Connection settings

2} Modbus Pall - Mbpalll

" Connect...

Disconnect

=}
F4

File Edit Connection Setup Functions Display View Window Help
506151617 22 23 |TC ol | 2 W2

B =10: I e > 1000ms
MNo ccnm: Quick Connect =3
A[l'asl 00000 L
o I
1 0
2 0
i 0
| 4 0
5 0
6 0 it
[192.168.43.139]: 502
(4 ) Select Connect... (F3) to enter the Connection interface.
(5 ) Select Modbus TCP/IP in the Connection drop—down window.
( 6 ) IP Address or Node Name: Enter the IP address of the connected slave node.
( 7 ) Enter 502 as the Server Port number.
(8) Click OK to connect. (Settings are shown in the figure)
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“onnection Setup
|Modbus TCPAP v|
Serial Settings
l M1 v] Mode
e SIRTU  ASCI
Response Timeout
fms}
Delay Between Polls
Advanced...  [20 | ims)
Remote Modbus Server
IP Address or Node Name
[127.0.0.1 v
Server Port Connect Timeout @ IPv4
Wl g
(9 ) After clicking the "OK" button, it will automatically return to the previous

connection interface.

%) Modbus Poll - Mbpalll

File Edit Connection Setup Functions Display View Window Help

DEES|x|[T |5 2| |0506151617 22 23| Tc | 7 W2

'Tx:2ﬁ: Er=0:1D=1:F = 03: S8R = 1000ms

For Help, press F1.

[192.168.43.139]: 502

4.3.2 Modbus and YiKingSoft software connection

(1) Open the YiKingSoft software interface. I|f the software master and slave

stations are not set, you need to set the software as the master or slave station
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according to the above "2" and "3". This time, Modbus Poll is the master station

and the robot software

is the slave station.

R i | SEh
22  ErSetRobot 2| e | ex | | B8 | & | EEET
23 angleRZ = true e S 3
. m | o N .
54 L hohoihene os ETEE | BTE | filRL | ERE | W RE R
25 [MoveDoor fEigs
26 SetCancelPickMode = 3
P S Loop true ConveyorOfass -126467.08 THE -189.
A nopickiet Conveyor! JEES: .00 b .00
29 - Leop true
a0 SetOutput Conveyor2gEEs 0.00 EE 0.0(
5 BaseOffset
32 Pick Conweyor3gEs: 0.00 ERE o.of
33 BaseOffset
34 f{BaseOffset MgALE
35 FiPick
36 fiBaseifset b T o RX RY
37 B If IsBickSucesstul)
o R 340 57 17082 128,26 000 000
54 = If nopick == true
ST EA1 EAZ EA3 EAd EAS
54 - nopick = false
35 picktime;:=0.5 .00 .00 filii .00 non
56 shangsheng ==(
T maxy =0.9 ey
58 J/MoveDoor AR
59 = Movel H A Z RX RY
60 PathPoint
61 Mowel End A1 o.on 0.0 0.00 0.0 0.00
62 - GetDoubleCurPic
3 If End 2 0.00 0.00 0.00 0.00 000
64 Else End
65 Loop End Mndois
oo dewn:s= 30 Mk Mew connection from 127.0.0.1 11260 on socket 2656
&7 “up =30
68 # Loop true F3K51: Disable F352: Disable
69 Leop End i s
115 SetRobot End Fi53: Disable Fik4: Disable
116 Prograrm End =i

(2) When the emergency stop button is pressed, the software wil | enter the emergency

stop status.
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it | S |
= Main Program — | fEareE | i, I T8 I =) I =1RE |
[ SetRobot
ESERE BE
=
| | i B
| Else || ElseIf | g
| Expression || SyncCmd | i
= i
| Break | | Continue | ﬁ,
| Wait | | GetRunTime | &t
i <
g
23
g4
e
-
s
b
=3 = 0 G
W s - | memw || wt || seem || omm |

( 3 ) Rotate and pull out the emergency stop button on the electric cabinet.

(4) Change the value of Modbus address bit 4 to 1 or 2 to reset the emergency stop

alarm.

91 Modbus Poll - Mbpoll

File Edit Connection Setup Functions Display View Window Help
SEE|X|™|E 2|0 [0506151617 22 23[TC 2| 2 K2
T Mbpolit (o [E=] |

Tx = 480: Err = 0: ID = 1: F = 03: SR | write Single Register

H

(®) 0; Wirite single register
() 16: 'Write multiple registers

For Help, press Fl.

Send

Alias 00000 Slave ID:
el 9 Address:
1 0
- Valie
2 o
? i 0 Fesult
2 M
A
= B [ Clase dialog on "Fesponse ok
6 Uze Function

[192.168.43.139]: 502
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(5 ) The software status is restored to the ready state (reset stop) or running

state (instruction recovery).

e S

= Main Program
£l SetRobot
- fiMovehbs)
o ffSetFixedSpeed
= Loop  true
Maovehbs)

- fiMoveDoor
Loop End
SetRobot End
Program End

===« R = T R - TR

e

By | EEE B | ER | 2 | ETEE
BTER | ETS | WAL | EHE | P Bin RE

TEEER
Conveyor0Fass: 0.00
Conveyor13pE5:
Conveyor23pss:
Conveyor33pEs:

NEAE

b4
550 3G 954 44 7 Aq
i i) il
ShEpsRER R
X Y Z

A1 0.00 0.00 0.00

g2

Modbus

EE:
R
EE:
S FEE -

CAd
nnn

RX
0.00

0.00

Mih:  New connection from 192.168.43.139 56783 on so

Fih1: Open Master 1 Success!
Fih3: Disable

12 FEHIAE
it e

B

0.00
0.00
0.00
0.00
RY RZ
i ATT
C AR CAR
NN n NN
RY RZ
0.00 0.00
00 0.00
Fih2: Disable
Fik4: Disable
i JE[E]
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5. Modbus remote jog

Since the software monitors the edge changes in the register, if you want to
execute the same function continuously, you need to assign a code value with no
function (the default value 0 is recommended) to the corresponding address bit of
the register after executing it once, and then execute the function again

In Modbus remote teaching mode, the jog operation is realized by the master
station reading and writing the corresponding address bits of HoldRegisters . Among
them:

Address position 90 writes the remote jog function code

Address bit 91 is the moving distance of the PTP operation

Address 92 is the coordinate system for the jog operation

Please refer to the appendix for details.

5.1 Introduction to the function of reading robot speed

Implement the Modbus query function for the robot's current speed . In this case
the status is queried through the Modbus software. The specific operation is based

on the actual situation

5.1. 1Modbus Pol| software settings

(1) Open YiKingSoft software to set up Modbus

(2 ) Open Modbus and connect (Modbus is used as the master station for illustration).
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( 3) Open the Modbus Pol| software and click to enter the Modbus setting

interface.

( 4) Enter the Modbus Pol| software setting interface and click the "Connection"

tab to set up.

2y Madbus Poll - Mbpolll - O *
File Edit m] Setup Functions Display View Window Help
‘O= B connect. F3 506151617 22 23 [TCc Bl | % N2
@ Disconnect F4 B .‘3}&_
Tx=10" Auto Connect > 4000ms
No conn¢ Quick Connect Fs I
o I
1 0
v o
3 0
] 4 0
s 0
& 0 M

| [192.168.43.139]: 502

(5) Click the "Connection" drop—down |ist and select Connect... (F3) to enter the

Connection settings interface.

_
| Connection | Setup Function
| oS R | IR,
I Connect... F3|
Disconnect R4

T

Aute Connect >
Quick Connect F5

r

( 6 ) Enter the “Connection Setup” interface.
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Serial Port ~
Cancel
Serial Settings
COM1 ~ Mode
®RTU O AsCH
9600 Baud |

Response Timeout
fms}
Delay Between Polls

1 Stop Bit ~ Advanced... [ms]

Remote Modbus Server

8 Data bits w |

.Even Parity vl

IP Address or Node Name

127.0.0.1

Connect Timeout

3000 [ms]

(7 ) Select Connection and select Modbus TCP/IP in the drop—down window.

Connection Setup *
Connection
Modbus TCRAP e
S erial Port Cancel
todbus UDPAP
todbus RTU/ASCI Dver TCR/AP Made
todbus RTUAASCI Owver UDPAP BTU ASCl
Sl Eaud g
s Response Timeout
8 Data bits
1000 [mns]
Ewen Farity
Delay Between Palls
1 Stop Bit Advanced.. [mz]

Remote Modbus Server
IP Address or Hode Mame
[192.168.43.138

~]

Server Part Connect Timeout (@) IPvd
0 ] O

(8) Select “IP Address or Node Name” and enter the IP address of the connected

slave.
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Connection Setup

Connection

Modbus TCR{IFP

Serial Settings
COMI

9600 Baud
8 Data bits
Even Parity

1 Stop Bit

Remote Modbus Server

Advanced...

Cancel
Mode

HTU ASCI

Response Timeout
fms

Delay Between Polls

[m

IP Address or Node Name

[127.0.0.1 Y]
Server Port Connect Timeout @ I1Pvd
Wl g

(9 ) Select “Server Port”

Remote Modbus Server

IP Address or Node Name

and enter the port number 502.

127.0.0.1

Server Port

502|

Connect Timeout

3000 [ms]

(10 ) Click the "OK" button to connect.
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‘onnection Setup
‘Modbus TCP{IP v

Serial Settings

T

[ v._] Mode
‘ [SRTU  _ASCH
V.
g Response Timeout
o
(ms]
=l
Delay Between Polls

Remote Modbus Server
IP Address or Node Name
1127.0.0.1 v

Server Port Connect Timeout @ 1PvA

502| 3000 [ms] o

(11 ) After clicking the "OK" button, it will automatically return to the previous

connection interface.

%Y Modbus Pall - Mbpalll - O x
File Edit Connection Se'lup Functions Display View Window Help
2 2| |o5061516 17 22 23|TC 2| 7 W2

:"Tx::zo: Em=0 D=1 F =03 SR = 1000ms

For Help, press Fi. [192.168.43.139]: 502
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5.1.2 Modbus communication with YiKingSoft software

(1) Open the YiKingSoft software interface. |f the software master and slave

stations are not set, you need to set the software as the master or slave station

according to the above "2" and "3". This time, Modbus Poll is the master station

and the robot software is the slave station

e | | =Eh

22| = SetRobot 2l s e | En | B 8 | B0EE
. jﬂgﬁ;;ﬁg EmE | Ena | wasit | e | o | e | me
25 fiMoveDoor i
gs : f:f:":::'cwude ConveyarDiEEs: 2646705 e 1ag
2 el Conveyor! JE55: 0.00 s 0.0
29 El Loop  true
30 SetOutput Carweyor2 i 0.00 B 0.00
N - BaseOffset
32 - Pick ConveynrajEss: 0.00 W 0.0
ks - BaseOffset
24 fiBaseOffset AR
35 FiPick
£ f{BaseOffset X a0 z R RY
Erd #-If IsPickSucessful)
i 5 Eles 340 57 170,82 -126.26 oo oo
53 = If nopick == true
i EA1 EA2 EA3 EAd EAS
54 nopick = false
35 +piektime;=0.5 0.00 0.00 0.00 0.00 000
56 shangsheng ==1{
57 maxv =03 = =%
58 [iMoveDoor SREPEEE
59 = Moue) X 17 z R RY
60 PathPoint
&1 Move) End 41 0.00 0.00 0.00 0.00 0.00
g2 GetDoubleCurPic
63 1 End A2 0.00 0.00 0.00 0.00 0.00
64 Else End
65 Loop End Modbus
86 down =50 M3k Mew cannection frar 127.0.0.1 11260 on sacket 2656
67 up =30
(1] #-Loop true Fik1: Disahle FEif2: Disahle
69 Loop End
115 SetRobot End FE#E3: Disable Fih4: Disable
116 Program End =

( 2 ) To modify the Modbus read/write function, right—click "Read/write

Definition.... (F8)" to enter the read/write definition modification interface.
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Tx=940: Err =0 ID = 1: F = 03: SR = 1000ms

’J Alias | 00000
____J

Format

Readfwrite Denfnitian... Fa

Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Select All Cirl+A

ololm ola ol

Colors... Alt+Shift+C

Font... Alt+Shift+F
For Help, press F1.

(3) Enter the read/write definition modification interface, select the "Function"
drop—down option and select "04 Read Input Registers (3x)", read the input register
of the lower computer, and set the Quantity to 20, and click the "OK" button to

complete the setting.

ReadfiWrite Definition

Function: 03 Read Holding Registers [4x] ~ ‘ Cancel ‘

i

ead Coils [Ux]
Address: |02 Read Discrete Inputs [1x] 40011 -» 10
13 Bes ing Begiste

Quantity: II]4 Read Input Registers [3x]

. |06 Y¥rite Single Register
Scan Rate: ;g wiite Multiple Coils Apply
Disable |16 ‘Write Multiple Registers
L1 Readfwrite Disabled

[l Disable on error ‘ ReadfWrite Once ‘

View
Rows

®10 C20 Os0 C100 O Fit to Quantity

[ Hide Alias Columns L1 PLC Addresses [Base 1)
[ Address in Cell [] Enron{Daniel Mode
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Function: | 04 Read Input Begisters [.3:-:] W Cancel

Address; Pratocol addresz. E.g. 300171 <> 10

[luantity:
Scan Rate: [mz] Apply

Dizable
[ ] Readwiite Disabled
[ ] Dizable on emar Readfwfrite Once
Wi
Roavas
@10 (20 (B0 (100 C)Fikto Quantity
[ ] Hide &liaz Columnz []PLLC Addresses [Baze 1]
[ ] &ddress in Cell [ EnronD aniel Maode

(4) Return to the read input register address bit interface, the robot speed address

bit

is 10 .
%% Madbus Pall - [Mbpall1] - O X El — e 364
File Edit Connection Setup Functions Display View Window
Help -8 %
DEE&|x|™ |8 2|1 [05061516172223(TC . |52 | 88 | & | =pE | WOk | 2AE%
Tx=161:Er=6:1D = 1: F = 04: SR = 1000ms . e |Main Program
| Alias| 00000| Aliasl 00010
0 3 L
l ] ]
i 0 0
i 0 0
i 0 0
i -7100 0
j 0 1]
l 0 0
i 0 1]
i ] ]
For Help, press F1. [127.0.0.1]: 502
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5.2 Start remote teaching mode

5.2.1. Modbus Poll software settings

(1) PerformModbus Pol | software connection communication. The software connection

communication for querying the manual and automatic status description is the same.

( 2 ) Open Modbus Poll and click to enter the Modbus setting interface.

( 3 ) Enter the Modbus settings interface and select Connection settings

% Modbus Poll - Mbpoll1 - ] b
File Edit Connection Setup Functions Display View Window Help
‘D@ HE  Conmnect. F3 06 15 16 17 22 23 | TC 1| B W2
[ Disconnect F4
ﬁ Auto Connect > H000ms
Mo conng Quick Connect F5
Aliasl 00000 L
5 I
1 o
2 ()
z o
4 o
3 o
6 o b
[192.168.43.139]: 502
(4 ) Select Connect... (F3) to enter the Connection interface.

(5 ) Select Modbus TCP/IP in the Connection drop—down window.

( 6 ) IP Address or Node Name: Enter the IP address of the connected slave node.

( 7 ) Enter 502 as the Server Port number.

(8) Click OK to connect. (Settings are shown in the figure)
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“onnection Setup
'Modbus TCPAIP vl
Serial Settings
vl Mode
SRTU I ASCH
Response Timeout
[ms}
Delay Between Polls
Advanced.. | [20 [ms]
Remote Modbus Server
IP Address or Node Name
[127.0.0.1 v
Server Port Connect Timeout @ IPva
00 [imel oyg
(9 ) After clicking the "OK" button, it will automatically return to the previous

connection interface.

%} Modbus Poll - Mbpoll1

File Edit Connection Setup Functions Display View Window Help

DEEE|(x|[T |2 2|/ |0506151617 2223 |TCkl| T W2
L2 1

(Tx=20: Err=0:ID = 1: F = 03: SR = 1000ms

For Help, press F1.

[192.168.43.139]: 502

5.2.2 Modbus and YiKingSoft software connection

(1) Open the YiKingSoft software interface.

If the software master and slave

stations are not set, you need to set the software as the master or slave station

according to the above "2" and "3". This time, Modbus Poll
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and the robot software

is the slave station.

mh | e | s |

(2 ) To

= SetRobot

- angleRZ = true

- shangsheng ==0

- ffMoveDoor

- BetCancelPickMode
= Loop true

~ nopick = true
= Loop true

- SetOutput

- BaseOffset
- Pick

- BaseOffset

- ffBaseOffset
- f{Pick

- j{BaseOffset

==

e | 1858

mt EE | & | EaeE

= If  1sPickSucessful()
= Else

=-1f nopick == true
nopick = false
picktime =0.5

e :=0.9
fiMoveDoor
Mewvel
PathPoint
Mavwel End

shangsheng ==

- IfEnd
Else End
Loop End
dowin :=50
up =30
- Loop true
Loop End
SetRobot End
Program End

modify the Modbus

’ GetDoubleCurPic

EAEER | B2 | SR | BNE | b un wE
RS
Conveyor0FeE: =126467.05 j;,ﬁ_g:: =199,
Conveyor JEE: 0.00 EE 0.0(
Conveyor2geE: 0.00 jgjg;: 0.of
Conveyor3p5Es: 0.00 EE 0.0t
Hl@ALR
¥ N z R RY
340,67 -170.82 -128.26 0.00 0.00
EM EA2 EA3 End EAS
0.00 0.00 0.00 0.00 0.00
ShERIER T
i Y 7 R RY
1 0.00 0.00 0.00 000 000
f2 0.00 0,00 0.00 0on oo
Modbus
Mk Mew connection fram 127.0.0.1 11260 on socket 2656
Fiah1: Disable k2 Disable
Ei53 Disable Zikd: Disable

read/write

function

right—click

Definition.... (F8)" to enter the read/write definition modification

Tk:940_ Err=0:1D = 1: F = 03: SR = 1000ms

rj Alas |

00000

=]

Format

=R =]

Read/write Defnmion...

Fa

leyim le

(=]

For Help, press F1.

Copy
Paste

Select All

Colors...
Font...

Ctrl+X
Ctrl+C
Ctrl+V

Ctrl+A

Alt+Shift+C
Alt+Shift+F

"Read/write

interface.

(3) Enter the read/write definition modification interface, select the "Function"

drop—down option and select "0 3 Read Holding Registers ( 4 x)",

read the input

register of the lower computer, and set the Quantity to 120, and click the "OK" button

to complete the setting.
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Read/Write Definition

Slave D

it

Function:

| 04 Bead Input Registers [3x]

e Cancel

buantity: |12':| I
Scan Fate; | 1000 [miz]
Dizable
[ ] Read/wiite Dizabled
[ ] Dizable on ermar
gy
Fows

[] Hide &lias Columns
[ ] &ddress in Cell

Address: IZI Protocol address. E.g. 3000171 - 10

@10 O20 O50 O100 CFitta Quartity

Apply

Readwrite Once

[]PLC Addresses [Base 1]
[ ] Enron/D aniel Mode

(4 ) Change the value of the Modbus HoldRegisters address bit 90. When it is 1 01,

it switches to remote teaching mode .

Ilze Function
(@) 06 WwWirite single reqgis

Write Single Register et
SlavelD: | | [ send |
Address: Carcel
Value:

Resul

N

[ ]Cloze dialog on "Responze ok

(3 16: Wwirite multiple registers

Ler

(5 ) Check the current working status. The specific operation process is shown in

Section 1 of Chapter 4. |f the address bit

it is currently in remote teaching mode.

software.
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#l Madbus Poll - [Mbpall1] - m| X
File Edit Connection Setup Functions Display View Window Help - &
x
;' D& | x|T|E 2| n|oso0e1516172223|TCEl| 7 K2
Tx=9:Er=0:1D=1:F =04: 5R = 1000ms
Aliasl 00000 Alias 00010| Alias
0 3 2L
l 0 0
_2 0 0
Ed ol 9
fizd 0 0
i 7100 0
;i 0 0
l 0 1]
a | 0 0.
B ;
< >
For Help, press F1. [127.0.0.1]: 502

5 EEN FE T8 T . . -I_ %10 Robott | -

5.3 Setting the robot speed in remote teaching mode

When YiKingSoft is in remote teaching mode, the robot will have a speed

independent of the local manual and automatic mode, that is, modifying the robot

speed in remote teaching mode will not affect the robot speed in local and manual

automatic mode

Each time you switch to remote teaching mode, the robot speed in remote teaching

mode is set to 10.

The operation of setting the robot speed in remote teaching mode is as follows:

(1) Modbus Poll software settings are as shown in Section 4.1.1

( 2 ) Open the YiKingSoft software interface. |f the software master and slave

stations are not set, you need to set the software as the master or slave station

according to the above "2" and "3". This time, Modbus Poll is the master station

and the robot software is the slave station
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[ SetRobot — +
- angleRZ = true
--shangsheng ==0

{MoveDoor
- SetCancelPickMode
= Leop  true
- nopick := true
= Loop true
- SetOutput
BaseOffset
- Pick
- BaseOffset
JiBaseOffset
- J{Pick
- [{BaseOffset
#If  |sPickSucessfulf
El-Else
= If nepick == true
- nopick := false
- picktime =0.5
- shangsheng ==
rnaxy :=0.9
o JiMoveDoor
= Mowel
- PathPoint
- Movel End
- GetDoubleCurPit
If End
- Else End
- Loop End
down =50
“up =30
[+ Leop true
Loop End

-+ SetRobot End

59 | 55% W =2 | & | Eaes

- Prograr End

( 3 ) To modify the Modbus

ETEE | | WA | BN | B wE | B3
TR
Conveyor0§EEs: -126467.05 EE
Corveyor! §558 0.00 EE
Conveyor2§5E: 0.00 EE
Conveyor3§EE: 0.00 EE
MEAuE
X hd &= R
34057 -170.82 -128.26 o.o0
EA1 EAZ EA3 EA4
0.00 0.o00 0.00 o.on
ShEpEE L E
e T 7 R¥
A1 0.00 0.00 0.00 0.00
$R2: 0.00 0.00 0.00 0.00
Modbus
AhiE New connection from 127.0.0.1 11260 on socket 2656
Ei41: Disahle Eih2: Disable
Fih3: Disahle Fik4: Disable

-189.

0.0t

0.0t

0.0t

RY

0.0n

EAS

0.0n

R

0.00

0.00

read/write function, right—click

Definition.... (F8)" to enter the read/write definition modification

'i'x =040: Er=0:1D = 1: F = 03: SR = 1000ms

FJ Aias| 00000
|

g

Format

Read/write Defntion... Fa

For Help, press F1.

Cirl+X
Ctrl+C
Cirl+V
Cirl+A

Copy

Paste

Select All

Colors...
Font...

Alt+Shift+C
Alt+5hift+F

"Read/write

interface.

(4) Enter the read/write definition modification interface, select the "Function"

drop—down option and select "0 3 Read Holding Registers ( 4 x)",

read the input

register of the lower computer, and set the Quantity to 120, and click the "OK" button

to complete the setting.
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Read/Write Definition ¥

Slave ID:

Furctior: | 04 Flead Input Registers [3«] Cancel

Address: IZI Protocol address. E.g. 3000171 - 10

b Liantity: | 120 I

Scan Rate: | 1000 [riiz] Apply

Dizable
[ ] Read/wiite Dizabled

[ ] Dizable on ermar Read/write Once

Wiew

Fows

@10 (20 (80 (100 C)Fi o Quantity
[] Hide &lias Columns []PLC Addresses [Base 1]
[ ] &ddress in Cell [ ] Enron/D aniel Mode

(5) Switch to remote teaching mode. The specific operation is shown in 5.2.
( 6 ) Set the speed of robot 1. Change the value of Modbus HoldRegisters address

bit 90. When it is 1003, the speed of robot 1 decreases by 1 .

Write Single Register et
Slave ID: |-I | | send |
Address: Canizel
W alue: 1003

Result
MA

[ ]Cloze dialog on "Responze ok

Ilze Function
() 0F: Wwrite single register
(3 16: Wwirite multiple registers

( 7 ) Check the current speed of robot 1. The specific operation process is shown
in Section 1 of Chapter 5. The address bit 10 of InputRegisters is displayed as 9,
indicating that the current speed of robot 1 is 9 and the initial speed is 10,
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indicating that the speed minus 1 function code is executed successfully.

% Modbus Pall - [Mbpoll1] - O 'Y
File Edit Connection Setup Functions Display View Window Help - &
x

:' DEEE&E X[ |E 2|1 05061516 17 22 23 |Tc =L | 7 &2
Tx=6Er=0:1D=1:F=04: SR = 1000ms

“7‘ Alias‘ {}DDDD‘ Aliasl 00010 Alias
0 3| [ 4

l 0 0

E 0 0

i 0 | 0

Fiid 0 0

i -7100 0

E 0 0

l 0 0

s 0 | 0

i 2 0

< b3
For Help, press F1. [127.0.0.1]: 502

5.4 Jog operation in remote teaching mode

Currently, the jog operation in remote teaching mode supports the existing 4

coordinate systems. In the World, Base and TCP coordinate systems, the addition and

subtraction in the X, Y and Z directions are supported; the rotation of the RZ axis

is supported. The rotation of the RX and RY axes is not supported yet. In the Joint

coordinate system, the addition and subtraction function codes of X, Y, Z, RX, RY

and RZ represent the addition and subtraction function codes of axes 1-6

respectively.

After you execute a jog function code, as long as the HoldRegisters address bit

90 changes, the current motion will be stopped immediately regardless of the changed

value. If the changed value is a certain function code, it will not be executed and
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will only be regarded as a stop function for the current motion

In order to ensure the safety of the jog operation in the remote teaching mode,

the maximum operating distance of the single jog function operation of the X, Y,

Z, and RZ function codes is 100 mm. The maximum operating distance of the single

jog function operation of the axis 1-6 addition and subtraction function codes is

10 mm.

The fol lowing takes the X direction minus as an example to show the process of

jog operation in remote teaching mode:

(1) Modbus Poll software settings are as shown in Section 4.1.1

( 2 ) Open the YiKingSoft software interface. If the software master and slave

stations are not set, you need to set the software as the master or slave station

according to the above "2" and "3". This time, Modbus Poll is the master station

and the robot software is the slave station

e |l | =Eh

22 =l SetRobot — =l 5 | 548 Bt T2 | & | EEE
- jgﬁﬁ%;fi ETEE | B | WAL | BNE | g | R
25 {MoveDoor fEiEs
ES i f:zc:"iflzcw"de Conveya 5SS 136467 08 EE 199,
= [Enoeichs Conveyor! 555 0.00 EE 0.0
29 = Loop true
i SetOutplt Comveyor2§5E 0.00 i ot
il BaseOffset
22 Fick Corveynrajes 0.00 EE 0.0t
33 - Base(Offset
34 J[iBaseOffset E AR
35 JfRick
6 fBaseOffset X ¥ z R RY
a7 # 1f  |sPickSucessful()
. - Else 34057 17082 -128.26 0.00 0.00
53 = 1f nepick == true
e EAl EA2 EA3 EAd EAS
54 napick := false
55 - picktime :=0.5 0.00 000 000 0,00 0,00
56 shangsheng ==
57 rnaxy :=0.8 = i
58 /MeveDoor SIEFRRILE
59 = Mowel X ¥ z X RY
60 PathPoint
&1 Movel End $E1: 0.00 000 0.00 0.00 0.00
62 GetDoubleCurPic
&3 1f End $F2: o0 000 000 000 000
64 Else End
65 Loop End Madhhs
66 down =50 i MNew connection from 127.0.0.1 11260 on socket 2656
67 up =30
) + Loop true Fig1: Disahle Fih2: Disable
69 Loop End
115 SetRobet End 53 Disable Fiha: Disable
116 Prograrm End =i
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( 3 ) To modify the Modbus read/write function, right—click "Read/write

Definition.... (F8)" to enter the read/write definition modification interface.

940 Em=0:1D =1 F = 02 SR = 1000ms

Format

Read/write Defntion... Fa

Cirl+X
Copy Ctrl+C
Paste Cirl+V
Select All Ctrl+A

olalnlolel o =N

Colors... Alt+Shift+C
Font... Alt+5hift+F

For Help, press F1.

(4) Enter the read/write definition modification interface, select the "Function"
drop—down option and select "0 3 Read Holding Registers ( 4 x)", read the input
register of the lower computer, and set the Quantity to 120, and click the "OK" button

to complete the setting.

*

Read/Write Definition

Slave ID:

|Funu:tiu:un: |04Head|nputHegisters [3=] V|

Address: D Protocol addresz. E.g. 30017 -» 10

LCancel

huantit_l,l: |12':I |
Scan Fate: (1000 [rng]
Dizable
[] Readfwiite Dizabled
[] Disable an errar Read wiite Once
Wigw
Fows
@10 20 Os0 100 O Fitto Quantity
[] Hide Aliaz Columnz []PLE Addresses [Base 1]
[] Addiess in Cell [] Enon/D aniel Mode

(5) Switch to remote teaching mode. The specific operation is shown in 5. 2.
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( 6 ) Set the robot speed. The specific operation is shown in 5. 3.
(7) Set the robot motion coordinate system. Change the value of Modbus HoldRegisters
address bit 92. 0 is the world coordinate system; 1 is the base coordinate system;

2 is the TCP coordinate system; 3 is the Joint coordinate system.

Write Single Register et
SlavelD: |1 | [ send |
Address; Cancel
Walue: I:I

Result
HAA

[ ]Cloze dialog on "Responze ok

Ilze Function
() 0F: Wwrite single register
(3 16: Wwirite multiple registers

(8) Enable. Change the value of the Modbus HoldRegisters address bit 90. Function
code 1001 is the enable switch of robot 1. If robot 1 is not enabled, enable robot
1. If robot 1 is already enabled, turn off the enable.

(9 ) Check whether it is currently enabled. Check InputRegisters address bits 0
and 1. The specific operation is shown in 4.1. When address bit 0 is 4 and address
bit 1 is 2, it means that robot 1 is enabled and in pause status. Or refer to the

status bar of YiKingSoft software.
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%% Modbus Pall - [Mbpoll1] - O X
File Edit Connection Setup Functions Display WView Window Help - &

)
| DS &|x|M |2 2| |os061516172223|TC k| T W2
Tx=6Err=0:1D=1:F =04: SR = 1000ms

Alias 00000 Alias 00010 Alias
0 I 9,
25 . & i
L | 0 0
il . g g
L3 . a a
Ji -7100 o
ji o o
7 1] 1]
e i i
ji 2 o
£ >
For Help, press F1. [127.0.0.1]: 502

TiE Al ER T St BEd4— v Robotd | =

( 10 ) Execute the X-direction minus function. Change the value of the Modbus

HoldRegisters address bit 90 , and the function code 503 is the X-direction minus

operation. After the modification is successful, robot 1 starts to move in the

negative X direction. The jog function has safety protection, and a single jog can

move up to 100 mm.

(11 ) Stop the motion. Modify the value of the Modbus HoldRegisters address bit

90 to any value to stop the current motion.
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5.5 PTP operation in remote teaching mode

The PTP operation in remote teaching mode supports addition and subtraction in

the X, Y, and Z directions; rotation of the RZ axis, but does not currently support

wafer handl ing robots and Mantis—series six—axis robots. The moving distance of the

PTP operation is entered in HoldRegisters address bit 91, inunits of 0. 01 mm. Enter

the moving coordinate system in HoldRegisters address bit 92. For specific function

codes, see the appendix

PTP operation in remote teaching mode requires setting the robot working mode

to remote teaching mode, setting the PTP moving distance, and then enabl ing the robot.

Use any PTP function code to switch the robot to the running status, and use the

corresponding PTP function code again to start PTP motion. During or after the motion,

enter any function code to exit the current motion or status and put the robot into

the pause status

If the robot has been enabled and switched to the running status, but you do

not want to perform PTP operations and need to exit the running status and change

to the paused status, you can enter any code value within the current robot function

code range that is not a PTP operation to exit the running status. The following

is an operation example of PTPX direction minus 10mm:

(1) Modbus Poll software settings are as shown in Section 4.1.1

( 2 ) Open the YiKingSoft software interface. |f the software master and slave

stations are not set, you need to set the software as the master or slave station
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according to the above "2" and "3". This time, Modbus Poll is the master station

and the robot software is the slave station.

i | e | Sw
=l SetRobot — 2l 45s 155 mt nmE | & | EEE
- angleRZ := true R e 5 n =
Biscinn e ) BTEE | BAE | WAL | BB | W ke | 3
{MoveDoor fEiEs
- SetCancelPickMode L
E-Loop true Conveyor0§EEs: -126467.05 R =198;
[inopickii Conveyor! J5& 0.00 e 0.00
= Loop true &
- sefitpit Conveyor2§55 000 e 0.0
BaseOffset .
-~ Pick ConveyorajeE 0.00 E oot
- BaseOffset -
JiBaseOffset NBALE
- J{Pick
- [{BaseOffset x A vz R RY
#If  |sPickSucessfulf
B Else 34057 -17082 -126.26 0.00 0.00
B If nepiek == t
o nias Eal EA2 E&3 EAd EA5
- nopick := false
- plektima; =03 000 a0 o0 ao0 no0
- shangsheng ==I(
rnaxy :=0.8 = 3
e
- fiMeveDoor ShepReEinE
= Mawel e T 7 R¥ RY
- PathPoint
- Mevel End $81: 0.00 0.00 0.00 0.00 0.00
- GetDoubleCurPic
If End B2 000 0.00 000 000 000
-~ Else End
- Loap End Modhus
d°""”3=;5° Jhit Mew connection from 127.0.0.1 11260 on socket 2656
cupE
# Loop true Fig1: Disahle Fih2: Disable
Loop End o o
- SetRobot End Fi53: Disable Fih4: Disable
- Prograr End =

( 3 ) To modify the Modbus read/write function, right—click "Read/write

Definition.... (F8)" to enter the read/write definition modification interface.

'i'x =040: Er=0:1D = 1: F = 03: SR = 1000ms

H Alias 00000

Format

Read/write Defntion... Fa

Cirl+X
Copy Ctrl+C
Paste Cirl+V
Select All Cirl+A

Colors... Alt+Shift+C
Font... Alt+5hift+F

For Help, press F1.

(4) Enter the read/write definition modification interface, select the "Function"

drop—down option and select "0 3 Read Holding Registers ( 4 x)", read the input

register of the lower computer, and set the Quantity to 120, and click the "OK" button
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to complete the setting.

Read/Write Definition ¥

Slave ID:

Furctior: | 04 Flead Input Registers [3«] Cancel

Address: IZI Protocol address. E.g. 3000171 - 10

b Liantity: | 120 I

Scan Rate: | 1000 [riiz] Apply

Dizable
[ ] Read/wiite Dizabled

[ ] Dizable on ermar Read/write Once

Wig

F o

@10 20 (50 (100 O Fik bo Quantity
[] Hide &lias Columns []PLC Addresses [Base 1]
[ ] &ddress in Cell [ ] Enron/D aniel Mode

(5) Switch to remote teaching mode. The specific operation is shown in 5.2.

( 6 ) Set the robot speed. The specific operation is shown in 5.3

(7) Enable. Change the value of the Modbus HoldRegisters address bit 90. Function
code 1001 is the enable switch of robot 1. If robot 1 is not enabled, enable robot
1. If robot 1 is already enabled, turn off the enable.

( 8 ) Check whether it is currently enabled. Check InputRegisters address bits 0
and 1. The specific operation is shown in 4.1. When address bit 0 is 4 and address
bit 1 is 2, it means that robot 1 is enabled and in pause status. Or refer to the

status bar of YiKingSoft software.
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%k Modbus Pall - [Mbpoll1] — O X
File Edit Connection Setup Functions Display View Window Help - &

x
| DSHE&E|X|T |2 2506151617 2223(TCH |2 W2
Tx=6:Er=01D=1:F=04: SR = 1000ms

Alias 00000 Alias 00010 Alias
0 4 9
25 . & o
2 | 0 0
B . g 0
Fed | i Al
Ji -7100 0
E 0 0
;E_ ] 0
8 0 0
ji 2 0|
£ >
For Help, press F1. [127.0.0.1]: 502

(9 ) Set the PTP operation moving distance. Set the value of HoldRegisters address

bit 91 to 1000, which means a movement of 10 mm.
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#} Modbus Pall - Mbpolll - O P4
File Edit Connection Setup Functions Display View Window Help
b=l %|X'I"’“_‘: IER=T \'us 06 15 16 17 22 23 | TC L | @ A?|
Mbpallt =0 =R
Tx =3647: Err = 648: 1D = 1: F = 03: SR = 1000ms
Alias 00080 Aliasl 00090
o ] 1
g 0
i o o
i o 0
i ] 0
i ] 0
i ] 1]
7. ] 0
E o o
i o o
< >
For Help, press F1. [127.0.0.1]: 502

( 10 ) Set the robot motion coordinate system. Change the value of Modbus

HoldRegisters address bit 92. 0 is the world coordinate system; 1 is the base

coordinate system; 2 is the TCP coordinate system; 3 is the Joint coordinate system.

Write Single Register it
Slave D |-I | | Send |
Address; Cancel
Walue: I:I

Result
M A

[ ]Cloze dialog on "Responze ok

Ilze Function
() 0F: Wwrite single register
(3 16: Wwirite multiple registers

( 11 ) Switch the robot status to the running status. Set the value of the

HoldRegisters address bit 90 to any PTP operation function code to switch to the

running status. Here, function code 1201 is used.
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Write Single Register x
Slave ID: |-I | | Send |
Address: Cancel
" alue: 1201

Result
M2

[ ]Cloze dialog on "Responze ok

Ilze Function
() 0F: Wwrite single register
(3 16: Wwirite multiple registers

(12 ) Check the current status. Switch to InputRegisters to check address bits 0

and 1. The specific operation is shown in 5.1. When address bit 0 is 4 and address

bit 1 is 0, it means the robot is already in the running status.

YiKingSoft status bar.

Or check the

%% Modbus Pall - Mbpolll - a x
File Edit Connection Setup Functions Display WView Window Help
DBSE&|X|[™ |8 2|1 0506151617 22 23|TC 2| 7 K2
[2] Mbpoll =8 ol =
IT)(: 167: Err = 0: ID = 1: F = 04: 5R = 1000ms
Alias 00000 Alias 00010 ’
0 10
1 o o
Eg 0. D.
3 99 0
4 99 o
E{ -7100 0
6 0 0
i o o
Ei 0 0
ji 2 o
£ >
For Help, press F1. [127.0,0.1]; 202
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e

( 13 ) Execute the PTPX direction subtraction operation. You need to execute the
553 function code again. Since the Modbus detects the change of the register edge,
you need to first change the code value in address bit 90 to the default value 0,

and then use the 1201 function code again to execute the PTP operation

6. Robot Modbus slave address allocation table

6.1 Bits(Coil)

0-100

6.2 InputBits

0-100

6.3 HoldRegisters

0-79: System register, used for external input start, stop, pause, resume and other
functions

80-99: System register robot public area
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100-399: Assigned to users to customize communications through commands

0: Robot 1 start

command number

Corresponding startup

Cmds\ExStartCmd\Cmd_XX. xm|

1: Start and The default value is 0. If 1 is received, it will
stop start. |If 2 is received, it will stop

2: Pause The default value is 0. If 1 is received, it will
recovery pause. If 2 is received, it will resume

3: Error reset

The default value is O.

The error reset 1 is received—-reset stop

the error reset 2 is received —command resume

4: Emergency

stop reset

The default value is O.

The emergency stop reset 1 is received-reset stop,

The emergency stop reset 2 is received—command

resume.

20: Robot 2

start command

number

Corresponding startup

Cmds\ExStartCmd\Cmd_XX. xml

21: Start and

stop

The default value is 0. If 1 is received, it will

start. If 2 is received, it will stop

22: Pause and

resume

The default value is 0. If 1 is received, it will

pause. |If 2 is received, it will resume
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40: Robot 3

start command

number

Corresponding startup

Cmds\ExStartCmd\Cmd_XX. xm|

41: Start and The default value is 0. If 1 is received, it will
stop start. |If 2 is received, it will stop

42: Pause and The default value is 0. If 1 is received, it will
resume pause. If 2 is received, it will resume

60: Robot 4 Corresponding startup

start command Cmds\ExStartCmd\Cmd_XX. xml

number

61: Start and The default value is 0. If 1 is received, it will
stop start. If 2 is received, it will stop

62: Pause and The default value is 0. If 1 is received, it will
resume pause. |If 2 is received, it will resume

80: Start all The default value is 0. If 1 is received, it will

robots at the

same time

start. |If 2 is received, it will stop. The start
command is the corresponding command stored in

register 0.
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90: Modbus

remote teaching

mode jog

function

Default value 0

Mode Switching 101

Robot 1 jog function code (1001-1999)

Enable 1001

Speed level -1 1002

Speed -1 1003

X- 1101

Y- 1102

Z- 1103

RX-1104

RY- 1105

RZ-1106

PTP. X- 1201

PTP. Y- 1202

PTP. Z- 1203

PTP.RX- 1204

PTP.RY- 1205

PTP.RZ- 1206

Speed level +1 1012

Speed +1 1013

X+ 111

Y+ 1112

Z+ 1113

RX+1114

RY+ 1115

RZ+1116

PTP. X+ 1211

PTP. Y+ 1212

PTP. Z+ 1213

PTP.RX+ 1214

PTP.RY+ 1215

PTP.RZ+ 1216
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The jog function code of robot 2 is based on robot

1 + 1000 (2001-2999)

Enable 2001

Speed Level -1 2002

Speed -1 2003

X- 2101

Y- 2102

Z- 2103

RX-2104

RY- 2105

RZ- 2106

PTP. X— 2201

PTP. Y- 2202

PTP. Z- 2203

PTP.RX- 2204

PTP.RY- 2205

PTP.RZ- 2206

Speed Level +1 2012

Speed +1 2013

X+ 2111

Y+ 2112

Z+ 2113

RX+2114

RY+ 2115

RZ+ 2116

PTP. X+ 2211

PTP. Y+ 2212

PTP. Z+ 2213

PTP.RX+ 2214

PTP.RY+ 2215

PTP.RZ+ 2216

The jog function code of robot 3 is based on robot

2 +1000
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The function code of robot 4 is based on robot 3

+1000
91 Set PTP The unit is 0.01 mm, the maximum value is 10000
moving step
92 Set the 0 world coordinate system
current 1 base coordinate system
coordinate 2 TCP coordinate system
system 3 Joint Coordinate System

100 and above

are general

registers,

which can be

assighed to

variables for

programmable

use

400
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6.4 InputRegisters

0-200

0: Status code

StatusCode:

Nolnit=0

Inited=1

SelfChecking=2

Ready=3

Run=4: See register 1 for the running status small status code

JogRun=5

BackZero=6

Brake=9

EStop=10

Error=11

SafeRun=12

1: Small status

code

The status in this register is valid only when register 0 is in the

Run status.

RunStatus (0): Running

RunPauseStatus (1): Start pausing

PauseStatus (2): Pause status, in which you can switch to jog or

resume motion

GoToPausePos (3) : Start running to the pause point
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RunResumeStatus (5): Starts to resume running and automatically

switches to RunStatus

RobotJ0G (7)

2: Alarm code ErroCode:

3: PosX Unit 0.1 mm

4: PosY Unit 0.1 mm

5: PosZ Unit 0.1 mm

6: RX Unit 0.1 degree
7: RY Unit 0.1 degree
8: RZ Unit 0.1 degree

9: Check manual

and automatic

0 is manual, 1 is automatic , 2 is remote teaching, 3 is remote

debugging, 4 is remote running

10: Query current | unit%

speed

50: Status code StatusCode:
Nolnit=0
Inited=1

SelfChecking=2

Ready=3

Run=4: See register 1 for the running state small status code
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JogRun=5
BackZero=6
Brake=9
EStop=10
Error=11
SafeRun=12
51: Minor status | The status in this register is valid only when register 50 is in
code the Run status.
RunStatus (0): Running
RunPauseStatus (1): Start pausing
PauseStatus (2): Pause status, in which you can switch to jog or
resume motion status
GoToPausePos (3) : Start running to the pause point
RunResumeStatus (5): Starts to resume running and automatically
switches to RunStatus
RobotJ0G (7)
52: Alarm code ErroCode:
53: PosX Unit 0.1 mm
54: PosY Unit 0.1 mm
55: PosZ Unit 0.1 mm
56: RX Unit 0.1 degree
57: RY Unit 0.1 degree
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58: RZ

Unit 0.1 degree

5 9: Check manual

and automatic

0 is manual, 1 is automatic , 2 is remote teaching, 3 is remote

debugging, 4 is remote running

60: Query current | unit%

speed

100: Status code | StatusCode:
Nolnit=0
Inited=1

SelfChecking=2

Ready=3

Run=4

JogRun=5

BackZero=6

Brake=9

EStop=10

Error=11

SafeRun=12

101: Minor status

code

The status in this register is valid only when register 100 is in

the Run status.

RunStatus (0) : Running
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RunPauseStatus (1): Start pausing

PauseStatus (2): Pause status, in which you can switch to jog or

resume motion status

GoToPausePos (3) : Start running to the pause point

RunResumeStatus (5): Starts to resume running and automatically

switches to RunStatus

RobotJ0G (7)

102: Alarm code ErroCode:
103: PosX Unit 0.1 mm
104: PosY Unit 0.1 mm
105: PosZ Unit 0.1 mm
106: RX Unit 0.1 degree
107:RY Unit 0.1 degree
108: RZ Unit 0.1 degree
109: Check manual | 0 is manual, 1 is automatic , 2 is remote teaching, 3 is remote
and automatic debugging, 4 is remote running
110: Query | unit%
current speed
150: Status code | StatusCode:
Nolnit=0
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Inited=1

SelfChecking=2

Ready=3

Run=4

JogRun=5

BackZero=6

Brake=9

EStop=10

Error=11

SafeRun=12

151: Minor status | The status in this register is valid only when register 150 is in

code the Run status.

RunStatus (0): Running

RunPauseStatus (1): Start pausing

PauseStatus (2): Pause status, in which you can switch to jog or

resume motion status

GoToPausePos (3) : Start running to the pause point

RunResumeStatus (5): Starts to resume running and automatically

switches to RunStatus

RobotJ0G (7)

152: Alarm code ErroCode:

153: PosX Unit 0.1 mm
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154: PosY Unit 0.1 mm
155: PosZ Unit 0.1 mm
156: RX Unit 0.1 degree
157:RY Unit 0.1 degree
158: RZ Unit 0.1 degree

159: Check manual | O is manual, 1

and automatic

is automatic ,

debugging, 4 is remote running

2 is remote teaching, 3 is remote

160: Query | unit%

current speed

200

Revision Record

version Modified Change the
Modifications Approver | Approver
number by time
A-0 Drafting 2019\09\18
InputRegisters deletion status Huang
A-1 2021\07\08
code Xianrong
Re—-enter the file and change Li
A-2 2022.03.22
the file number Changyu
Added the manual and automatic
Jiang
V1.1 reading function and reset 2022.09. 21
Hongl iang

function, and updated the
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Modbus TCP content layout.

Change the address where the

manual and automatic status is

located. The manual and

automatic status is located at

the input register address

Jiang

Hongl iang

2022.09. 23

1. Section 4.1: Reading Manual

and Automatic Status to Reading

Working Status.

2. Added Chapter 5 Modbus

Remote Jog.

3. Added the functional

description of No. 90, No. 91,

and No. 92 in the new appendix

HoldRegisters

4. Added the functions of

address bits 9 and 10 in the new

appendix InputRegisters

5. Effective version 2.9.5 and

above.

Fu

Guocheng

2023.04.04
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