QUiCk Guide: PROFINET 10 Device for Doosan Robot

Used devices:
- SIEMENS s7-1200(CPU 1217C DC/DC/DC) & TIA portal v15.1
- Doosan Robot M1013(M2.3.1)

Used files: (all files are available for download at robotlab.doosanrobotics.com)

- GSDML
- pnio_io_table.pdf
- DoosanRobot_PNIO.udt

0. Basic
When turn on robot controller, PROFINET 10 Device function operates in the background.
Therefore, no settings on TP are required.
NNote: IP address of PROFINET Device is independent of the IP address of Robot Controller.
So IP address for PROFINET Device is set in the TIA portal.
NINote: There is internal fixed IP address (192.168.137.100) inside the robot controller in
M2.3.1. It is not recommended to connect the PLC and several robot controllers using M2.3.1.
This is not a problem since M2.4 (delete the internal IP address). If you must use M2.3.1, it is
recommended not to use the 192.168.137.xxx band.

Please refer to the picture below
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1. TIA portal : Assign IP address & PROFINET device name

- Click the [Online Access — Network device — Update accessible devices] to find a device.
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- Select the device and assign IP address & PROFINET device name(doosan-robot).
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2.

Install the Doosan Robot’s GSDML file into the TIA portal.

Manage general station description files
I Installed GSDs GSDs in the project

Source path: | C:IGSDML_M2 4

Content of imported path
Installation

0% Installation of GSD files...

The installation may take some time.

Remaining time in seconds: 7

Delete H Install ” Cancel

1211 Gigabit Network Connection was started. 10/10/2019 4:31:20 FM

Add (doosan-robot) device.

On the (doosan-robot), click the "Not assigned” and assign the PLC.
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4. Set the IP address for (doosan-robot) & PLC.
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‘ETopologyview uﬁthetworkvlew |m'[ Device view L
& [doosan-obet [Doosanrobot][7] Device overview
¢ - | Module Rack |Slot I address | Q address | Type
+ doosan-obot (] ° DoosanRobot
» Interface [} oxi doosan-obot
1_T20 10 Robot State_1 0 1 2.37 1_T20 10 Ro...
2_T20 Joint State_1 [ 2 68.211 2_T20 Joint ..
3_T20 Task State_1 0 3 212307 3_T20 Task
— 4_T20 Bit General Purpose R... 0 4 38..45 4 T20BitGe...
L [ 5_T20 Int General Purpose R... 0 5 308403 5_T20 Int Ge .
B 6_T20 Float General Purpos... 0 6 404..499 6.T20 Float ...
. | 7_O2TI0 Control_1 o 7 2.13 7_02TIOCo..
- 8_02TBit General Furpose R.. 0 S 14.21 8 02TBitGe..
9_02TInt General Purpose R.. 0 s 164..259 9_02TInt Ge...
10_02TFloat General Purpo... 0 10 68163 10_02TFloa
(<[ [<] il ] >
[ Properties  [*i}info | % Diagnestics |
J General | 10 tags [ System constants | Texts
v Genersl I

Catalog information
~ PROFINETinterface [x1]
General

Interface networked with

Ethernetaddresses Subnet: | PNIE_I

~ Advanced options

Interface options
~ Real time settings

IP protocel
10 cycle
¥ RM5 10/100 MBitis [X1 P1] N (@ SetIP address in the project
Identification & Maintenance  |*
[ IPaddress: [ 192 127
,
£ Subnetmask: | 255 . 255 . 255 . 0
ynchronize router settings with 10 contraller
[ use router
Routeraddress: [0 .0 .0 .0
¥
PROFINET

[+ Generate PROFINET device name automatically

Ethemet

| Topology view [ Networkcview _[IIf Device view ||
#¢ [PLc [cPui2i7q] B J (CF 3 Device overview
¥ - |module slot  |laddress | Qaddress |Type
103
102
101
- PLC 1 CPU 1217C DCID
DI 14iDQ 10_1 11 0.1 0.1 DI 141DQ 10
A2AQ 21 12 64.67  64.67  AI2IAQ2
103 102 10 6 7 _
I 13
Rack 0 HSC_1 116  1000..10. HsC
| HSC 2 117 1004..10. HSC
- HsC_3 118 1008..10. HsC
HSC 4 119 1012..10. HSC
HSC_S 120 1016..10 HSC
HSC 6 1221 1020...10. HSC
Pulse_1 132 1000..10... Pulse generator (F
Pulse_2 133 1002...10. Pu\segeneratm(F
Pulse_3 134 1004..10... Pulse generator (F
Pulse_4 135 1006...10... Pulse generator (¢
[<] m [<] [ ]
[ Properties |} Info_ | ] Diagnostics |
J General [ 10 tags | Systemconstants | Texts
Ethemet addresses

Time synchronization
Operating mode Interface networked with

~ Advanced options

Interface options Subnet: | PMIE_1

Media redundancy

~ Real time settings
10 communication

[¥) Generate PROFINET device name automatically

g v ]

: IP protocol
Real time options.
© G n (@) SetIP address in the project
Genersal |
Port interconnec | IPaddress: | 192 127 E
Port options F Subnet mask:
D Femi{ ) Gl [ use router
Web serveraccess — — — -
» DI14/DQ 10 = — - -
P AI2IAQ 2
» High speed counters (HSC)
» Pulse generators (PTOPWM) PROFINET
Startup
cycle [ PROFINET device name is set directly at the device




5. Add the desired I/0 module for (doosan —robot)
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6. Modify update time. (Higher than 64ms is strongly recommended)
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7. Compile & Download hardware configuration to the PLC.

8. Go online on the PLC
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[Next step is for checking data]

9. UDT import & generate block from source
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10. Make tag table

_191010_sample » PLC_1 [CPU 1217C DUDUDC] + P

‘@Tags [ = Userconstants [ System constants

# @ o® Ta =

Default tag table

Name Datatype a Address Retzin  Acces.. Writs.. Visibl. Comment

1 4 ~ joint _state "DR_2_T20_IOINT STATE" %I68.0 = (=] (=]

2 4@ v oint Position Array[0.5] of Real %I68.0 Unit : degree

ER | Joint_Fosition[0] Real %ID68 Unit : degree

4 a Joint_Position[1] Real *%ID72 Unit : degree

s a Joint_Fosition[2] Real %ID76 Unit : degree

6 - Joint_Position[3] Real %ID80 Unit : degree

7 a Joint_Position[4] Real %ID84 Unit : degree

8 - Joint_Position[s] Real %ID88 Unit : degree

9 @ b Joint Velocity Array[0.5] of Real %192.0 Unit : degreeisec
10 4@ » Joint Motor_Current Array(0.5] of Real %1160 Unit: A

11 4@ b Joint Motor Temperature Aray[0.5] of Real %1400 Unit : celsius scale
12 @ » Joint_Torque Array(0.5] of Real %1640 Unit : Nm

13 a » Joint_External_Torque Array{0_5] of Real %1188.0 Unit : Nm

14 Add new
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11.

Swap for 4byte Data

e.g) DR_1_T20_IO_ROBOT_STATE : Analog Input/Output 0/1

DR_2_T20O_JOINT_STATE : All Data
DR_3_T20O_TASK_STATE : All Data

DR_5_T20O_INT_GPR(General Purpose Register) : All Data
DR_6_T20O_FLOAT_GPR(General Purpose Register) : All Data

DR_7_O2T_IO_CONTROL : Analog Output 0/1

DR_9_O2T_INT_GPR(General Purpose Register) : All Data

DR_10_O2T_FLOAT_GPR(General Purpose Register) : All Data
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12. Check Data( After Compile — Download to Device — Go Online )

ﬁ |<ﬁ\l Tags ‘l & User constants H,E System constants
=) =
Default fag table
Namn! Datatype a Address Retain | Acces.. |Writa.. |Visibl | Monitor value Comment B
4@ ~ joint_state "DR_2_T20_IOINT_STATE®  %I68.0 [ (=] M 3
4@ v Joint_Position Array[0.5] of Real %I68.0 3 Unit : degree
a Joint_Position[0] Real %ID68 119.9949 Unit : degree
a Joint_Position[1] Real %ID72 119.9949 Unit : degree
a Joint_Position[2] Real %ID76 119.9949 Unit : degree
a Joint_Position[3] Real %ID80 119.9949 Unit : degree
a Joint_Position[4] Real %ID84 119.9949 Unit : degree
a Joint_Position[s] Real %ID88 [119.9949 | Unit : degree
4@ » Joint_Velocity Array[0.5] of Real %192.0 3 Unit : degreeisec
4@ » Joint_Motor_Curent Array[0.5] of Real %I116.0 3 Unit: A
40 » Joint_Motor_Temperature Array[0.5] of Real %1140.0 3 Unit : celsius scale
4@ > Joint_Torque Array[0.5] of Real %I164.0 3 Unit : Nm
4@ » Joint_External_Torque Array[0.5] of Real %I188.0 3 Unit : Nm
Add ne
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