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1.Profinet device interface configuration

1.1 Interface description

Refer to the XCORE Hardware Manual for hardware interface descriptions.

The Profinet data interaction period is 8ms.
1.2 Script functions

The robot provides corresponding script functions that can read or write the

values of the data interface.
write_reg(number:num,number:type,val)
Function description:
This function modifies the value of the internal register.
Parameter description:
num: indicates the number of an internal register.

type: indicates that the register type 1 is a bool register, 2 is a word register, and 3 is a float

register.
val: Specifies the val type based on the type type.
When type is 1, the val type is boolean,true is true, false is false, and num ranges from 1 to 64

When type is 2, the val type is number, the value ranges from 0 to 65535, and the value ranges
from 1 to 32

When type is 3, the val type is number and num ranges from 1 to 32

The function does not change the internal register value when the argument is wrong.
Return value:

None

Example:

write_reg( 5, 1,true)
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read reg (number:num,number:type, number:in_out)
Function description:

This function reads the value of the internal register.
Parameter description:

num: internal bool Register number.

type: indicates that the register type 1 is a bool register, 2 is a word register, and 3 is a float

register.

When type is 1, num ranges from 1 to 64.

When type is 2, num ranges from 1 to 32.

When type is 3, num ranges from 1 to 32.

The function does not change the internal register value when the argument is wrong.
in_out: 0 indicates that the input register is read, 1 indicates that the output register is read.
Return value:

When type is 1, the return value type is boolean, where true indicates true and false indicates

false.

When type is 2, the return value is of type number and ranges from 0 to 65535.
When type is 3, the return value type is number.

Example:

Ret = read_reg,1,1 (10)

1.3 Configuration flow

The following takes Siemens PLC as an example and uses TIA 14 software

to briefly describe the configuration process of Profinet interface:

If you want to create a new project, click Create New Project. If you want to

open an existing project, click Open Existing Project:
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7 Siemens - E:\BaiduSyncdisk@iBfRAUCTECH-X RobotiX COBOR-PNIO-ConfigurationV& H 1U8H1

Totally Integrated Autor

Open existing project

Open exlsting project Recently used
Project Path Last cha_..

Create new project ] WH1.ap17 E:ili#H\AUCTECH-X RobotiX COBORPNIO-...
Migrate project
Close project
Welcome Tour
First steps

[<] i ]

[T Activate basic integrity check

Browse Remaove

Installed software

Help

User interface language

} Project view Opened project: E:\BaiduSyncdisk\lfi #\AU CTECH-X Robot\X COBOR-PNIO-Configuration\Ji H 1WA H 1

igurationWProject! Projecti ieg 3

Totally Integrated Automation

First steps

Project: "Project1” was opened successfully. Please select the next step:

N

. o Configure a device

Wi#  Write PLC program

First steps
Configure
technology objects

1 ] Configure an HM screen

Open the project view

Opened project: E:\BaiduSyncdiski# ##\AUCTECH-X RobotiX COBOR-PNIO-CanfigurationProjectT\Project1

Project Edit View Insert Online | Options |[Tools Window Help
3§ % Bl save project | : [ ¥ settings

I3 55' Gao offline : %‘f EE iﬂ x

Support packages
Jm\— [ Manage genera\ station description files (GSD) ]
Start Automation License Manager

[#] Show reference text

L] Global libraries

= _7] Project1

B Add new device

& Devices & netwarks

+ I Ungrouped devices

B Security settings
[38 Cross-device functions
[g§ Common data
Documentation settings

v v v

(@ Languages & resources

-

E:;‘ Version control interface
» g Online access
» (5 Card Reader/USB memory

Select the path to the GSD file by clicking button 1 in the order of the

following figure.
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Select the two checkboxes to import GSDML-V2.35-AUCTECH XCobot-

I0Device-20200615.xml file, and finally click “Install” at 3.

Manage genera-l station descriptibn files

Installed GSDs GSDs in the project
Source path:  [C:\Users\10313\Desktop | m
Content of imported path
[ File Wersion Language Status Info
v GSDMLV2 35-AUCTECH-XCobotd... V2.35 English Already installed PMO GSDM...
<] i |
[ Delete | f Install 1 [ Cancel |

__________________________________________________________________________________________|
Double-click “Devices and Networks” and select “Hardware Catalog” in the

leftmost column:

Totally Integrated Automation
U (Y B sevep PORTAL
Devices & Topology view [y Networkview [t Device view || options [
=] [=| 2 [r€ newwork| 23 connections [Hiiconnecion  [+] B 3 =]
S
[~] | ] catalog s
T i 11
[ = [ Filter  Profile: [<All> -] [ Ei
5 » (7@ Controllers 8
»E » [ i
» = 2]
L o
5 S
[ E
» H
£ g
» b g
r
» [ Other field devices E
E,
2
()
=
>
£
£
= H]
Device: [l
=
<] Joos = el |
> [ Details view |6} Properties  |%} info @[] Diagnostics | ~

4 Portal view

Double-click Other Field Devices ->PROFINET
10->1/0->AUCTECH-Xcobot dev

“AUCTECH-Xcobot dev”, note that the version is just loaded

GSDML V2.35 - AUCTECH XCobot - IODevice - 20230615. The XML

24
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Totally Integrated Automation

MG E R S coonine F cootfine e MMM % 1] PORTAL

| Topology view [gh, Networkview [} Device view || Options

€ vewiork| 18 connectons * [ Newi |0 =]

2 Device Vﬂ\ Catalog

~ ] Project]
W Add new device

R N S—
~ [ Other field devices

» [ Additional Ethernet devices

~ [ PROFINET IO/

o, Devices & networks.
» i Ungrouped devices
» Eg Securitysettings

Boe1e> s1empieH &

» 3¢ Cross-device functions |
» (g common data » [ Drives 5
» [5]) Documentation settings » [ Encoders %
» [@ Languages &resources » [ Gateway :
» (A Version control interface ~mio g
» [ AUCTECH 3

» g Online access
» [ Card Reader/UsB memary ~ [ AUCTECH Xcobot

i ~ 3 AUCTECH-cobot dev
- [l AUCTECHX-cobot DEMO device, for .| ||
| » (g Beckhoff &
= » (g opor
» (g rokae T
e bot !
[ siasun-cobor L
3 — g
v i e
Device: [
>
- = -2
<

AUCTECH-X-cobot DEMO device, for PNIO
controller with Pev

[

<l Plloox T ¢~ @&
SRR . N <] Version: (GSDMLV235-AUCTE CHXCOBOFHODE
> | Details view |6 properties |*} Info @ | %) Diagnostics |

4 Portal view £ overview iy Devices &ne...

As a Profinet Device, the configuration also requires the controller, which is

shown in the figure above

Add the CPU1211C DC/DC/DC as the controller in the same way. Left-click
center The green box of one device does not loosen and then drag to the

green box of another device to realize the device connection

ct Edit View Inset Online Options Tools Window Help Totally Integrted Antcmation
PORT.

i Y sovepoiet 5 X X s s 5 ME B R coonine Fcoofiine fp [WIE 2 o1 " bl

Project1 » Devices & networks

[ Topology view [ Network view \@ Device view || Options @

¢ Nework] 1§ Connections [1 T = 5[] Newa =G

=l - 3

[ Qplomice | v[Catalog H

e et = o e 2
B - - PLC 1 AUCTECH-Xcob... F ;7 @Fiter  Profle: [AI> [H)|8
» L@ PLC_1 [CPU 1211 DCDADC] ) ERAE AUCTECH X-cob. = oy 5

TS D roipadaaices —otuigned B » [l CPU 1211C ACIDCIRY |

Tidisai st ~ [ CPU1211C DAIDCIDC @
» [ Cross device functions ees7z11am030000 | =||o
» [3 Unassigned devices I 6ES7 211-1AE31-0XB0 4
» i Common data I 6E57 211-1AE400X80 E
» () Documentation setings » I3 CPU 1211C DCIDCIRY. g

» [ CPU 1212C ACDCRYY
» [ CPU1212C DCIDCIDC
» [ CPU 1212C DUDCIRY
» [ CPU1214C ACDCIRY
» [ CPU1214C DCIDCIDC
» [ CPU 1214C DUDCRY
» [ CPU1215C ACDCIRl
» [ CPU 1215€ DCIDCIDC
PSRRI

» [@ Languages & resources
» [& Version control interface

» [i3 Oniine access
» [ Card ReaderlUs8 memory

=

Sonenn O] sl

Device [

sul-ppy |

CPU1211C DIDCIDC

Aticleno:  [6657 2111AD300%80 |

[<[u]

Version: V22

F: Devices ane
Select a device and choose Properties >PROFINET Interface > Ethernet
Address

Select Set IP address in the project, enter IP address and subnet mask,

and add A device is configured in the same way.
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On the AUCTECH-Xcobot dev device, choose Properties >PROFINET
Interface > Advanced Options > Real-time Settings >IO Cycle and select

Manual Settings. The refresh time is 8ms
Click Device View.

Select the “AUCTECH-Xcobot dev” device, double-click on different

variable types of “Module” in different numbered slots to add modules:

g JieUBTFADCTECH-X RobotX CC
Poject Eh Vew psen Online Options Jeols Window Help Totally Integrated Automation
S sveprier & X 5 Z X Deee 5 M EE QS coonine &F cocffine PORTAL

|| Devices | Options.
i EE d
=l h Ladoress | | Catalog
~ ] Projecnt q ol
¥ A4 rewsevice 5 |
@t pome [ i

oh Dovices Ereworks
» 8 MC_1 [CPU 211C DTG - [ Head module
(s I AUCTECH5Xcobot DENO device, .

388451

cocccaBoossangy

+ [ Card ReaderiUSs memory

S [ oL Q1] oorunng (=] Gerwies swmpien ]

i vice: =

€ 5 [i6% B v @ 0 } 5 . [—] z
£
|9 Propeies [ Info | % Diagnastics B
Device information | Connection information | Alarm display -
Al davices oftline oyttt
I¥i o % open. oeicomosun | connaction esabis. Mesage oensis wlp

Ariceno  [1245

(GSOMLNZ 35-AUCTECH ]

3 [Details view =

The data type of each slot is shown in the following figure. For details, see

below:
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After adding, right-click controller, which is CPU1211C, and select

“Download to Hardware Configuration for Device

T Siemens - E-Baidusyncdiskdi§ FRAUCTECH-X Robotix COBOR-PNIO-Configuration\Project! Project!

Project Edit View Insett Online Options Tools Window Help Totally Initeceated Alitomiation.

i 3 swepeie 8 X H 3 X 0s e 5B E R S coonine F coofin fe WA X ] rn FORTAL
Project] » Devices & networks W EX

Devices

[ Topology view [df Networkview [[f Device view |
o8 newor] 18 Comections [ connecion |7) & %3 W [ Qs S [ [newl< ]
10 system: PLC_1.PROFINET 10-System (100) [~ [¥Rloevice

~ ] Project1 =
B Add new device 5

L P TS AUCTECHXcob... 7
R ORI Rucrecce m st
nea b

Bojeies siempieH (T

“» [mPC1[cut21icoopopg | YIRS

» i Ungrouped devices
» Eg Security settings
» [ Cross-device functions
» (g Commondata
» [5]] Documentation settings B
» [ Languages & resources [ Paste fad
» [4 Version contral interface X Delete Del
» g Online access
» (8 Card ReaderfUSB memory

T T

Compile »
ad to di » Hardware and software (onlychanges)
ﬁ Ge N Software (only changes)
r Software (all)

12 Assign device name

3 —— WTVTDE@>

Ctrl+ShifteC
|4 Properties  [*4 Info | % Diagnostics |

Surppy | seneian T owel @] sioorsuie =]

g Properties Ateknter
J General | I0tags | Systemconstants | Texs |
General =
Hardware identifier Cene! E
Overview of addresses Configuration of the IO system
10 controller: [PLC_1 IV

Name: [PROFINET I0-Systerm ]
Number: [100 =1
24 Datollsidaw: [ Use name as extension for the PROFINET device name.

Select PG/PC Interface Type, PG/PC Interface, and Interface/Subnet

Connection

Then click “Start Search” (Note: The configuration computer running TIA
needs to be connected with controller devices can be connected, for

example, in the same network segment.)

Configured access nodes of "PLC_1*

Device Device type slot Interface type | Address | Subnet
PLC 1 CPU1211CDOD.. 1X1 PNIIE 192.168.0.1 PNIIE_1
Type of the PGIPC interface: B FNIE [=]
PGIPC interface: @Intel(R} Ethernet Connection (16) 1219-V "‘ @
onnection [ (] ©
| -] ©

Device Device type Interface type Address Target device

Flash LEE

| Start search

online status information: [ isplay anly errar messages
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Select the controller device found (CPU 1121C in this case) and click

Download:

TN SR

|

[ | /Al LED

TEEMERS

HsihieTfEET "PLC 1"

i

wEAE ihiE 2 bt FH
PLC_1 CPU1211CDOD... 1X1 FHIIE 192.168.1.10 FHIIE_1
PGPCHOMZED - [ FuiE [=]
PGIPCHEC] - W@ Realtek PCle GBE Family Controller [E2] © .3
BOTREGER : | PNIE_ [+] ©
BgRE: | [-]®
EEERE | BTHEREARE [~
& fm EOE ik |BfRiEE
ple_1 571200 FIVIE 192.168.0.18 =
= = PNIE ihialHiE =
[ rerssns

O ESUE- | ST SRR | SRS
o ETHIRER RS
R eEEEs-

TE#L

mEC |

Everything is fine, click “Download” and wait for the download to complete:

Click Finish and wait for startup:

Click Go Online. If there are no errors in the Diagnosis TAB, communication

is normal.

T8 Siemans - F:\testiprofinatiprofinet

!ﬁlE(PY .ﬁﬁ(E! BV R0 _E?;Elm BEN IAMm BOW RHHe ) Totally Integrated Automation
FGHEEE & XS x Do A NNEC veses Srzag BB x || 2 5-5F “ PORTAL
| EE | SRINE & RASRE (WEsRE ||R&R =]
5 (S22 | d¢ | [esurcobordes Einswncoll=] 24 ° 2 1] BEER =]
SS Y e mm oew  omu |v[BR m
* gt e & o A |
;:Mﬂﬁéﬁ £ = 7] o e ox T~ 1|
i = < = - =2 [>/leblfy
_,ﬁ:i e TR ge & o ORLC_Digmitignaltans | 0 1 110 " I o
= = R2PLC_RobotState 1 o 2 68195 =
f&ﬁéﬁ?f G oEMORINC BrOupuRg_ O 3 n.20 i
e | (SRt gt B i oo £
:.‘; *;ggg o N RFIC FoeOuputieg 1 © s 260_387 il
I - = PLC2R Digital Output Com_ O & w3 =
» o R ] PLOR Binputieq 1 o 7 413 &
rldncag °| |= ] AR Werdiputieg 1 0 8 sz &
» [ nctigen B nomfutoumst 0 8
» G iesEhs = w2RC_pobotnt_1 o 0 3s8s m
= i FLCZR Robotinte_T o i 36.319 i
» [ RS —
i EEES
£ PLCIRB AT
» m e ] —
» st 4 I~ &8
» i RSWRRE E] -
» G atae =
» 2 SRR i)
» g ERER
» i Tt
» kRS S =
<[lm 3 —5— @l < u > -
> FEAE dEl [uEe |tk | " > 8

4« Portal A

& oo

Communication under normal conditions, all modules are “white checkmark

on green background”
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2. Slot data structure

Note: The data of each slot, the data of WORD and FLOAT type, has been
converted to bytes. That is, it is converted to the low and high bytes and the
high and low bytes.

Slot1_R2PLC_DigitalSignalStatus (10 byte): robot digital signal status data
direction: Robot — PLC

bit0 bit1 bit2 bit3 bit4 bit5 bité bit7
BYTE1 general_digital_input[0..7]
BYTEZ2 general digital input[8..15]
BYTE3 tool_digitial_input[0..7]
BYTE4 general_digital_output[0..7]
BYTES general digital output[8..15]
BYTE6 tool digital output[0..7]
BYTE7 fun_digital input[0..7]
BYTES fun_digital_output[0..7]
BYTE9 safety state_input
BYTE10 safety state output

See the XCORE Hardware Manual for terminal definitions
general_digital_input: general DI status of the control cabinet.
tool_digital_input: DI state of the end of a robotic arm
general_digital_output: general DO status of the control cabinet
tool_digital_output: DO status of the end of the manipulator
fun_digital_input: function DI status of the control cabinet
fun_digital_output: indicates the DO status of the control cabinet function

Security controller status safety_state Structure description

2-9
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safety state 1 safety state 2
bitQ ystem_emergency stop config_safety output0
bit1 external_emergeny_stop config_safety_outputl
bit2 protective stop input reserved
bit3 operation mode input reserved
bit4 3 position enable input reserved
bit5 config_safety_input0 reserved
bité config_safety_inputl reserved
bit7 reserved reserved

config_safety_input: security input set by the interface

config_safety output: security output set by the interface

Slot2_R2PLC_RobotState(29 float): robot status information output data
direction: robot — PLC

Float1..7 joint pos (rad)

Float8..13 tcp_pose(tcp relative to the base coordinate system)
Float14..19 tcp_force

Float20..25 tcp offset

Float26..29 tcp load (Center of mass,mass)

Slot3_R2PLC_BitOutputReg (10 byte): bit output register, output the
current bit register status information of the robot data direction: robot —
PLC

bit0 bit1 bit2 bit3 bit4 bit5 bité bit7

BYTET fun_registers_output[1..8]
BYTE2 fun registers output[9..16]
BYTE3 bool registers output[1..8]
BYTE4 bool_registers_output[9..16]
BYTES bool_registers_output[17..24]
BYTEG bool registers output[25..32]
BYTE7 bool_registers_output[33..40]
BYTES8 bool_registers_output[41..48]
BYTEQ bool registers output[49..56]
BYTE10 bool_registers_output[57..64]

Slot4_R2PLC_WordOutputReg (64 byte). Word output register data
direction: robot — PLC

2-10
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Word1..32 word_output_register [1..32]

Slot5_R2PLC_FloatOutputReg (32 float): floating point output register Data
direction: robot — PLC

Float1..32 float_output_register [1..32]

Slot6_ PLC2R_Digital_Output Command (3 byte): Robot related control

command Input data direction: PLC — robot

bit0 bit1 bit2 bit3 bit4 bit5 bit6 bit7
BYTE1 general digital ouput[1..8]
BYTEZ2 general_digital_ouput[9..16]
BYTE3 tool digital output[1..8]

Slot7_PLC2R_BitinputReg(10 byte): Universal bit input register data
direction: PLC — robot

bit0 bit1 bit2 bit3 bit4 bit5 bité bit7
BYTE1 general_digital_ouput[1..8]
BYTEZ2 general digital ouput[9..16]
BYTE3 tool_digital_output[1..8]

Slot8 PLC2R_WordInputReg (64 byte): Word input register data direction:
PLC — robot

Word1..32 word_input_register[1..32]

Slot9_PLC2R_FloatinputReg(32 float): Universal floating point input
register data direction: PLC — robot

Float1..32 float input register[1..32]

Slot10_R2PLC_Robotinfo(16 float): Robot speed and other information
data direction: robot — PLC

Float1 Read global speed pertage

Float2 Read Jog speed percentage

Float3 Read the terminal closing speed
Float4 Read emulation/real machine mode
Floats Read error ID (system last error ID)
Float6..16 reserve
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Slot11_PLC2R_RobotInfo(16 float): Robot speed and other information
data direction: PLC — robot

Float1 Set the global speed percentage

Float2..16 reserve

2-12
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