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1.1 INTRODUCTION

The purpose of this document is to provide users the necessary knowledge for the communication
structure between BDF Digital OPDE and Siemens S7-1200-1500 PLC via ProfiNET interface. The
hardware and software configurations necessary for the operation of the interface and the drive will
be deeply analized in the following chapters.

2.1 HARDWARE & SOFTWARE REQUIREMENTS

OPDE o OPDEplus with Profinet Communication Card
CPU Siemens S71200 o 1500

TIA Portal v17

OPDEXxplorer v2.0.3.0.

The application has been tested using a SIEMENS s7-1200 CPU, catalog code: 6ES7
214-1AG40-0XB0 and a BDF Digital OPDE Drive (3Amps size).

3.1 DRIVE SETTINGS

In oreder to run this example on this hardware, you need to set the following settings using
OPDEXxplorer:

3.1.1 FIELD-BUS SETTINGS

Drive Connection setup:
- Connect the PC running OPDEXxplorer to the drive using the RS485 — USB Adapter
- Click on Advanced>> and set the com port of the USB — RS485 adapter

Then Click Scan

Stop

| Baud

Device Version Application Version Address —

Add ALL

Once the drive has been detected, Click on Add
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]
Scan

Stop

[Baud

Device |Version Application Version Address =

- The network ProfiNET Card has the following default IP Address: 192.168.0.1. By using
Proneta software (PRONETA Basic 3.2 Commissioning and Diagnostics Tool for
PROFINET) is possible to assign the profinet name and IP address

&
n 2
e w_w
Dﬂ] L0, =i %@ m

——
opde nb-JEETTET J
TPS-1 PRONETA - ,

-
[Tzl I
plc_1

57-1200

m

evice Table - Online

1 opde TPS-1 192.168.10.12

2 plc1 §7-1200 192.168.10.1

This operation can be done also in TIA Portal V15.1:
In order to do so, proceed as follows:
¢ Select hardware devices on the project tree section
¢ Click on Network view
¢ Selecting the desired drive
¢ Right-Click on the drive
¢ Select Assign profinet name and follow the isctructions
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Once the IP address has been setted on the drive profiNET Card, is possible to connect to
it via OPDExplorer TCP/IP interface as descrived below:

e Online TCP/IP: Click on Target -> Communication Settings
e Select ModbusTCP and click Activate
¢ Click on Properties and set the required data as follows:

File View Parameters Recipes Target Service Options Help
ol W &6
Y ulpgiirex SMEERM9F B I QA R

Name Vi Um
PRC_START_UP_SPD_REF 100 % MOT_SPD_MAX
KP_AI1 1000 %

e 000 %
1000
Selected protocol : ModbusTCP 0.00 «
Protocols Active Madbus TCP/IP config v11.0.0.10 B
¥ oo
% Modbus Commurscaton
¥ ModbusTCP Active IP or hostname [132.168.10.12

Properties Activate
Description
Modbus TCP protocol Odus Tme out na) 1000

N =

Pay attention to set also the correct IP and Modbus addresses in this window.

Once you have connected successfully to the drive, click on Filedbus - Profinet >
Configuration and State and set the parameters as follows:

(In the IP address settings, set an IP address compatible to the IP address class of the
Siemens CPU)

@ EN_BIG_ENDIAN = YES:

For compatibility reasons, it is suggested to set EN_BIG_ENDIAN=YES , by doing this
you will need to SWAP the control word and status word, whereas the reference value
and all the integer values will be transmitted and received from the drive or PLC without
the necessity to swap anything. It could be necessary to implement some scaling
functions to convert the received / transmitted from the PLC / drive.

IL PRESENTE MANUALE E’ PROPRIETA’ DI BDF DIGITAL S.P.A. OGNI RIPRODUZIONE ANCHE PARZIALE E’ VIETATA 5



@DIGITAL

EN OPDE ProfiNET via netX - S71200-TIA Portal V15.1
|

| ] IPA Name Value Um Default Min Max Description
265 EM_FLDBUS Profinet Mo 0 5] C64 - Enable fieldbus manage
c 2885 EM_BIG_EMDIAM Yes Mo Most significant bytes in multi-byte data types
& 2077 IP_ADDR_00 192 192 0 255 Anybus IP Address 00
2978 IP_ADDR_01 168 168 0 285 Anybus IP Address 01
E 2979 IP_ADDR_02 10 1] 0 255 Anybus IP Address 02
R 2980 IP_ADDR_03 12 1 0 285 Anybus IP Address 03
w 2981 SUBNET_MASK_00 255 255 0 255 Anybus Subnet Mask 00
2082 SUBNET_MASK_01 255 285 0 285 Anybus Subnet Mask 01
2983 SUBNET_MASK_02 255 255 0 255 Anybus Subnet Mask 02
2984 SUBNET_MASK_03 ] 1] 0 255 Anybus Subnet Mask 03
2085 GATEWAY_00 ] 0 0 255 Anybus Gateway 00
2986 GATEWAY_01 ] o 0 285 Anybus Gateway 01
2987 GATEWAY_02 ] 0 0 255 Anybus Gateway 02
2088 GATEWAY_03 ] 1] 0 285 Anybus Gateway 03
224 EM_SYNC_REG Mo Mo 0 1 C23-Enable 3YNC fracking loop
12 SYMNC_REG_KP 5 5 0 200 P11 - SYMC loop regulater Proportional gain
13 SYNC_REG_TA 400 400 0 20000 P12 - 8YNC loop regulator lead time constant

Click on the Cyclic Mapping folder and set the data as shown from the below image.
These data are the exchange words between PLC and Drive likewise. It is suggested to
read the profinet manual (downloadable here) to freely configure the data exchanged
based on the application designed.

201F: Input logic function writing via fieldbus

201A: Speed reference as % of nMAX in 16384 reading/writing
2021: Standard logic output reading via fieldbus

200F/SUB INDEX D04: Measured speed % MOT SPD MAX 163.84

Mame

RX0_INDEX 201f Hex 0
RX0_SUB_INDEX 0 Hex 0
RX1_INDEX 201a Hex 0
RX1_SUB_INDEX 0 Hex 0
RX2_INDEX 0 Hex 0
RX9_INDEX 0 Hex 0
R¥9_SUB_INDEX 0 Hex 0
TXO_INDEX 2021 Hex 0
TX0_SUB_INDEX 0 Hex 0
TX1_INDEX 200f Hex 0
TX1_SUB_INDEX 4 Hex 0
TX2_INDEX 0 Hex 0

Iy Important notice: It is reminded that after every modification done to the parameters
inside OPDExplorer has to be written into the drive by clicking on Write (W) button
located on the left side of the view window. Moreover it is important to save the
parameters written into the drive by clicking on the button shown below in order to
save the parameters into the EPROM memory. This makes the setting permanent
even if the drive is restarted.

S WA

IL PRESENTE MANUALE E’ PROPRIETA’ DI BDF DIGITAL S.P.A. OGNI RIPRODUZIONE ANCHE PARZIALE E’ VIETATA 6


https://www.bdfdigital.com/wp-content/uploads/bdf_digital_area_download_ita/MANUALI/Automazione/Linea%20OPDE/OPDE/Bus%20di%20campo/MB00601E00%20PROFINET%20MODULE%20ATTACHMENT%20V_2.1%20EN.pdf

@DIGITAL

EN OPDE ProfiNET via netX - S71200-TIA Portal V15.1
|

3.2.1 MOTOR TUNING

In order to tune the motor, it is necessary to configure some parameters:

Click on Drive and Motor Coupling ->Motor Plate

&3 Untitled - OPDExplorer

File View Parameters Recipes Target Service Opt

Tt e &e
Tree I x
] Untitled .

Real-time graph
= |§ OpenDrive Brushless Application_1
= All parameters
= Brushless Parameters
= Drive and Moter Coupling
Drive plate

Feedback sensor Slotl
Feedback sensor Slot2
Autotuning control
Motor measured model
Cuick Start-up

+ Metor Control
+ Protections
Sensorless

= Application /0 Parameters

Set the motor data in the fields highlighted below:

|| IPA L Name Value Um Default Min Max Descripti

62 PRC_MOT_I_NOM 100.0 % DRV_I_NOM 100.0 10.0 100.0 P&1 - Rated motor current

c 63 MOT_V_NOM 380.0 Volt 3800 300 1000.0 P&2 - Rated motor voltage

= 182 PRC_MOT_BEMF_NOM 100.0 % MOT_V_NOM 100.0 0.0 200.0 P181- Rated motor BEMF
64 MOT_SPD_MOM 3000 rpm 3000 30 60000 P63 - Rated motor speed

F 65 PRC_MOT_V_MAX 100.0 % MOT_V_NOM 100.0 1.0 200.0 PB4 - Max. operating voltage

R 66 MOT_SPD_MAX 3000 pm 3000 30 60000 PEB5 - Max. operating speed

W 68 MOT_POLE_NUM 6 i 1 160 P67 - Mumber of motor poles
71 PRC_MOT_I_THERM 100.0 % PRC_MOT_I_MOM 100.0 10,0 110.0 P70 - Motor thermal current
72 MOT_TF_THERM 600 s 600 1 2400 P71 - Motor thermal time constant
67 MOT_POLAR_PITCH 0 mm 0 0 60000 PE6 - Motor polar pitch

Enable the Quick Startup commends:
EN_START UP_APPL YES
SW_RUN_CMD NO

Name

EN_START_UP_APPL Yes Na 0 1
START_UP_SPD_SEL 0-None 0-None 0 4
PRC_START_UP_SPD_REF  1.00 % MOT_SPD_MAX  0.00 -100.00 100.00
START_UP_EN_REF Yes Yes 0 1
START_UP_RUN_SEL 4-14 4-14 0 8
START_UP_EN_LIN_RAMP Yes Yes 0 1
SW_RUN_CMD Mo Yes 0 1
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Connection test: Click on Drive and Motor Coupling = Autotuning control:
£e3 Untitled - OPDExplorer
File View Parameters Recipes Target Service Optio

MCE &e
[#] wbp i »ex S EWpF B

Tree 4 x
] Untitled A
Real-time graph
=1 |§ OpenDrive Brushless Application_1
= All parameters

= Brushless Parameters

= Drive and Motor Coupling
Drive plate
Motor plate
Feedback sensor Slotl
Feedback sensor Slot2
Motor measured model
Cuick Start-up

+ Motor Control

EN_TEST_CONN: connection test (phase test)
EN_AUTOTUNNING: autotuning procedure enable

Set Yes on the parameter corresponding to the desired test:

Um

Defautt

Name:

EN_AUTO_TOT No No 0 1
PRC_|_TEST_CONN 1000 % DRV_|_NOM 1000 0.0 1000
EN_TEST_CONN No » No 0 3
EN_AUTOTUNING No 0-No 0 3
DIS_DEF_START_AUTO _ No 0 1
PRC_|_TEST_DELTA_VLS :gg gt';hno_E;Zfe”‘ % MOT_|_NOM 20.0 0.0 100.0
EN_TEST_SPD e 0 - Not Enable 0 2
TEST_SPD_T_MAX 400 %MOT_T_NOM 400 0.0 1000

For diagnostic pourpose, add the following parameters into the Monitor window by dragging and
dropping them from the main window:

Monitor

BlRle 1t 4

Device Mame Value Um Description
OpenDrive Brushles... PRC_M.. -0.02 % M., D04 - Speed reading
OpenDrive Brushles... MOT_| 0.00 Arms D11 - Current module
OpenDrive Brushles... DC_BUS  527.94 v D24 - Bus voltage

On the drive display will appear CRun. Wait until the end of the tuning. When the test is finished
the drive will display CEnd.

C4
P1
C4
C4
C7
P1:
uo
P1.
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test Conn Connection Test

test Auto Auto tunning servo drive

On the drive display it will appear Arun, wait until the end of the tuning. When the tuning is finished
the drive will display AENnd.

Restore the start comands on the drive:

EN_START_UP_APPL NO
SW_RUN_CMD YES

Once all the tuning tests are executed successfully, is possible to run the PLC program.

4.1 PLC STRUCTURE

In OB1 task are called two different rutines:

*  Network 1: OPDEp Operation via DPRD_DAT - DPWR_DAT

WDB150
*_OPDE_DB"
YWFB150
* OPDE"
EN ENO
%M5.0 O_Running —
"Start” O_Ready —
| | |_Start O_Braking =i 2lse
o_ofir
U2 O_Fault=—
“Reset” O_Actspeed
1 | |_Reset 0O_Diagld |— 1650
WG O_Errar—i @
“Refiel®” —{|_speedRef 0_sdoDone —i &
277
"opdep_netx~3_
WORDS_IN_1° |_HwRdAdr
278
"opdep_netx~3_
WORDS_OUT_1° |_Hw\Wiradr

The first example, in order to transfer a consistent buffer between the drive and the PLC, reads
and writes from and to the drive with DPRD_DAT / DPWR_DAT rutines:

24 44 m F |Input *Input-=0PDE" MNon a ritenz... E E E D
E5 40 = P Output "Output=0PDE" Non a ritenz... @ @ @ D

It is necessary to specify the hardware addresses related to the mapping done during'the
configuration of the device.
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OPDEpNetX_Example » Ungrouped devices » opdep_netx [OPDE]

|E Topology view "b'g‘h Network view |m'|‘ Device view
f# [opdep_netx [OFDE] ] ] B = Device overview
[a]
t{ Module _. |Rack Slot | address  Q address | Type
= ~ opdep_netx ] o OFDE
» FRHHO o 0 X1 opde
3 WORDS IN_1 o 1 100...105 3 WORDS IN
3 WORDS OUT_1 o 2 100..105 3 WORDS OUT
|
|
E DP-NORM
i
*
[ <[ 100% »] 59— & <] i | E}
|§. Properties ”E.'. Info i uﬂ Diagnostics |
| General || 10 tags ” System constants ” Texts |
] [5how hardware syste n]>]
1 MName Type Hardware identi. Used by Comment
El opdep_netx~3_WORDS_IN_1 Hw_SubMaodule 277 PLC_1

You can command the motor by using the watch table named: OPDE_Command, use comments
as reference:

OPDEProfinet-571200 » PLC_1[CPU 1214CD DC] » Tabella di controllo e di forzamento » OPDE_Command

¥ @ 7 HB TS
i Mome Indirizzo Formato visualizz..  Valore di controlle  Valore di comando | 5 Commento Commento ...
1 *Tag_1" E@ Bool lz‘ startistop
2 *Tag_3" 5.2 Bool reset
3 *Tag_4" WhIE DEC+- speed reference as % of max_speed
4 *Tag_5" %N7.0 Bool Read 500 Command
5 *Tag_s6" W71 Bool Wirite SDO Command
6 *Tag_7" %MEB DEC Drive Modbus address
7 *Tag_8" %72 Bool SDO Transfer done
8 Aggiungi=
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4.1.1 ACYCLIC ACCESS

In parallel with the cyclic communication, the example covers the Acyclic communication between
drive and plc in order to exchange paameters via SDO.

To launch the write process, the bit M7.1 has to be rised.
To launch the reading process, the bit M7.0 has to be rised.

¥  Segmento 2: SDO

w ACYCLIC Read and Write (eg. Drive Farameters)

%DB198
"OPDE 5D0 Rd-
Wir_DE"
YFB198
"0PDE SDO Rd-W"
EN ENO
UMT O U7 2
"Tag_5" — |_ReadSDO O_SDODone — "Tag_8"
M7 1
"Tag_6" =— |_Wite5D0
276
"opde~Head" |_HwSdoAdr
YMBS8
"Tag_7" — |_ModbusAdr

EIREGICHN 5DOWrite

= IF #I_Write3DD THEN

S/HEite pxx

#DriveSdelist.IWrite := TRUE; // BReqg Write

#$DriveSdolist.IRead := FALSE;

#DriveSdelist.Data := &7

#DriveSdolist.IfdrAW := #I_Hw3dolfdr;

#DriveSdolist.IRdrParam := lG6#1f; /P31 - Ep speed control *kkdkad
#DriveSdolist.I&drModbus := #I_ Modbusidr; ffModbus drive Address
#DriveSdolist.ILength := 8; S/Packet sent length in bytes
#DriveSdelist. INumRegisters := 1; S /Humber of register in the driwve
#DriveSdolist.IExecute := TRUE; J//Execution

#$DriveSdolist()

=l IF #Driwveddclist.CDone THEN
#$DriveSdolist.IExecute := FALSE;
| END IF;
END_IF;

| END_REGION
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In order to read or write an arbitrary parameter, the settings into del FB198 has to be modified as
follows:

IAdrParam =¥ is the hexadecimal conversion from IPA — 1 parameter address (from

OPDEXxplorer);

IAdrModbus =» is the modbus drive address;

ILength =» is the size of the packet sent to the drive: 8 if 1 word has to be transferred, 12 if 2
words has to be transferred;

INumRegisters = is the space occupied by the trasferred parameter into the drive memory (1 if
the parameter is 1 word, 2 if the parameter is 2 words long)
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