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1. Description

The ‘FB_PN_DCP_CtrlX DRIVE’ function block for TIA Portal makes position and force control of the
CtrlX DRIVEs possible from Siemens PLCs CPUs over PROFINET communication.

2. Configuration

This section explains the various settings required to be carried out for ctrlX DRIVE using the ctrlX
DRIVE Engineering Tool and Siemens PLC using TIA Portal for the function block to work as expected.

2.1 Overview

The Siemens PLC acts as the PROFINET fieldbus master. The CtrlX Drive must be connected to the
PLC over the PROFINET network. The PLC can be configured and programmed using TIA portal software
over Ethernet. The drive can be configured using ctrlX DRIVE Engineering software over Ethernet. The
figure below gives an overview of a possible network.

ETHERNET

TIA Portal

y S7 1200 CPU

8 Fieldbus Master

PEEED°
[ TETT ]

ctriXDriveEngineering

Fig 01: System connection overview

2.2 Configuration - ctrlX DRIVE Engineering

The master communication settings of CtrlX drive must be set to PROFINET as shown in the image
below.
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Settings  |P settings axis 1 Slot 0 (Consumer) Slot 1 (Producer)

Protocol | PROFINET®

Application profile |FSP Drive profile

Communication status |A0005 Pre-Operational

Pre-OP

— Master communication - sub-device
Change protocol and application profile [} coupling active
Device name |ctr|xdnve—ucs
Vendor ID | (x011F
Load slot Save slot v
Device ID configuration i v
Reaction to failure of cycl.

communication |As emor (F4iood) and config. emor reaction of the application

Signal status word Signal control word GSDML files

Fig 02: Master communication configuration — ctriXDriveEngineering

In the Application Profile select the FSP Drive Profile in the Master Communication Settings. If

this setting is not done the function block will not work.

From the Firmware version FWA-xxx-AXS-V-0308N-NN.0O the drive also works with the application

profile “FSP Drive Profile,bit14 "Drive enable" not Evaluated”.

The AT & MDT lists, signal control word and signal status word, operation mode settings must be
configured as shown in the images below. These settings are required by the function block for operation.

These settings can also be loaded by using the parameter file provided in the deliverable.

Settings P settings axis 1  Slot 0 (Consumer) Slot 1 (Producer)

- prJo]F
] — AL TR LTI
. @Iﬁ' NJE]T
] Data configuration
Offset Parameter +|[=
S 0 S-0-0135.0.0: Servodrive profile: Status word v il+(l=
Number E 2  S-0-0144.0.0: Signal status word: Value v |+||=
Producer cycle time us 4  S-0-0386.0.0: Position controller: Position actual value v [Hl=
8  S-0-0535.0.0: Velocity controller: Velocity actual value v |+]|l=
12  S-0-03%0.0.0 : Diagnostic message: Manufacturer status regi.. v |+ | —
16 S-0-1720.0.2 : Power supply control: Status word v |+]|l=
Max. connection length
Cument conn. length {E
Connection class
Process data

Add to parameter group

Fig 03: AT settings— ctriXDriveEngineering
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[ 1—fe

Settings IP settings axis 1 Slot 0 (Consumer)  Slot 1 (Producer)

Conmumer aeynch. 10 weichdog) | DZ:T et e
Status 0 s?om.:m: Servodrive profile: Control word v BHE
Number ICI 2 S-0-0145.0.0: Signal control word: Value v [+][-]
Producer cydletime  [1000.000 |us 4  S0-0282.0.0: Drive-controlled positioning: Command value v |+ =|
ot [] | & SO et ey 2
ovar Caramler o] 16 5-0-0359.0.0: Positioning profile: Deceleration v [+][=]
Max.eomed'-onlmgth 20  S-0-1720.0.1: Power supply control: Control word v [+][=]
Cument conn. length
Connection class
Process dats
Add to parameter group
Fig 04: MDT settings — ctriXDriveEngineering
Status Target parameter Bit number
Bt0: O 5-0-0346.0.0: Drive-controlled positioning: Control word vifo v
Bt 1: O  5-0-0000.0.0: <empty> viio «
Bt2 (O $-0-0148.0.0: Homing control: C0600 Command drivecontrolled procedure viio v
Bt 3: (O S-0-0346.0.0: Drivecontrolled postioning: Control word vii3 v
Bt4: (O 5-0-0346.0.0: Drive-controlled postioning: Control word v |6 v
Bt5 (O S-0-0099.0.0: Class 1 diagnostics: C0500 Reset command vii0 v
Bt6: (O S5-0-0346.0.0: Drive-controlled positioning: Control word vt v
Bt 7. (O S-0-0346.0.0: Drivecontrolled postioning: Control word vil2 v
Bt8: O 500420.0.0: Subdevice STM: C0400 Activate configuration mode vio v
Brg: O SWZZ.O.&MSTM:CDZOOMVaemmda v||0 v
Bt 10: O 5-0-0240.0.0: DC bus supply: Control word viio v
Bt 11: O |5-0-0000.0.0: <empty> vie
Bt 12 O |50-0000.0.0: cempty> vie «
Bt 13: O |5-0-0000.0.0: <empty> v~
Bt 14: O  5-0-0000.0.0: <empty> vie
Bt 15: O 5-00447.0.0: Set absolte postion function: C0300 Command procedure vio v

Fig 05: Signal control word settings — ctriXDriveEngineering
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Status Source parameter Bit number

Bt0: © S-0-0424.0.0: Subdevice STM: Status, parameterization mode v | |0 v

Bt 1: (O S-0-0424.0.0: Subdevice STM: Status. parameterization mode v |1 v

Bt 22 (O S-0-0437.0.0: Positioning status: Word vi2 v

Bt 31 (O |S5-0-0419.0.0: Drive<controlied positioning: Command acknowledgment v | |0 v

Bt4 O S-0-0331.0.0: Velocity status: Actual value = 0 v | |0 v

Bt5 (O |P-00115.0.0: Ads state machine: Status word, axis v| |5 v

Bt6: O S-0-0000.0.0: <no signal> v v

Bt 72 O  5-0-0000.0.0: <no signal> viD «

Bt 8 @ P-00110.0.0: Axis state machine: Status word 2, axis v 7 v

Bt9: O S-0-0000.0.0: <no signal> viiD v

Bt 10: O | S-0-0000.0.0: <no signal> v v

Bt 11: O | S-0-0000.0.0: <no signal> v v

Bt 12: O ' 5-0-0000.0.0: <no signal> v D v

Bt 13: O | 5-0-0000.0.0: <no signal> viiD w

Bt 14: O | S-0-0000.0.0: <no signal> v v

Bt 15: O | S-0-0000.0.0: <no signal> vl «

Fig 06: Signal status word settings — ctriXDriveEngineering

€ Primary op. mode ‘D-ive—c::rhuled positioning v‘ P |
() Second. op. mode 1 ‘Vehdyc:nrﬁd v‘ F |
O Second.op.mode 2 Velocty control v| ]
O Second. op.mode 3 | Velocity control v| | &
(O Second. op. mode 4 ‘Vehdycutd v‘ \/{3’|
(O Second. op. mode 5 ‘\'ehdycuri:d v‘ & |
() Second. op. mode 6 ‘\Fehciycurird "‘ u{l’|
O Second.op.mode 7 | Velocity control v | &

() Intemal secondary op. mode

Fig 07: Operation mode selection — ctriXDriveEngineering
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2.3 Configuration — Siemens TIA Portal

2.3.1 Hardware Configuration

Before we can configure ctrlX drive in the TIA portal software the device description for the drive
must be installed and should be available in the TIA portal’s Hardware catalog as shown in the image
below. The GSDML file which contains the device description for ctrlX drive is provided in the package
in case it is not installed already in TIA portal. Install the file using the ‘Manage general station
description files’ option under the ‘Options’ menu or refer to TIA portal’s help section for information on
how to install GSDML files. Alternatively opening the provided sample program should automatically
install the GSD files onto your TIA Portal software.

Options

W Catalog

‘ <Search>

[ Filter Profile: | <All>
» [ Controllers
>[4 HME
» Eﬂ PCsystems
» L[ Drives & starters
» g Network components
» C[l Detecting & Monitoring
» [ Distributed 1/0
» @ Power supply and distribution
» [ Field devices
v [1§ Other field devices
» [ Additional Ethernet devices
v [ 1l PROFINETIO
v [ Drives
v Q. Bosch Rexroth AG
v (1§ ctrlX DRIVE
v [ Head module
[l ctrix DRIVE XCD
Il ctrix DRIVE XCS
I_lctriX DRIVE XMD)
I ctrix DRIVE XMS
[l ctrix DRIVE XMV
Il ctrix DRIVE XVE
[l ctrix DRIVE XVR
» [ Module
» [ submodules
» [m HydraulicDrive
» [ SIEMENS AG

Fig 08: Hardware catalog - TIA Portal

Version 2.1



User Manual TIA PN DCP_cXD Page 7 / 20

2.3.2 Network Configuration

The ctrlX drive must be configured as an 10 device in the PROFINET 10 system. The number of
parameters in the cyclic data channel (AT and MDT) will depend on the user application. The parameter
channel data is a part of the cyclic channel data and must be enabled deliberately in the drive for this
function block to work. The network connection diagram is shown below.

CPU1500 ctrix-drivexmd B
CPU 1515-2 PN ctriX DRIVE XMD ]
CPU1500
PN/IE_2 ‘

Fig 09: Devices and networks - TIA Portal
2.3.3 CtrlX Drive Configuration

The Input and output module in the hardware catalog under Module must be added to the drive
configuration as shown in the image below. This enables the drive’s parameter channel in EIDN format
to address the drive parameters. If this setting is not done, then the function block will not work. Along
with this 19 input Tags (or 26 input words) and 14 output Tags (or 11 output words) of cyclic data are
required for the function block. These must be configured as shown in the image below.

| Device overview |

¥/ Medule

v | Catalog

o
w
n
=~

¥ ctrixdrive-xmd <Search>
b XNDinterface FF30 [JFilker  Profile: |[<All>
P Axis 1 outpu T
. - » Ll Additional Ethernet devices
P Axs 1inp

~ [ijj FROFINETIO
b :|] Drives
~ [l Bosch Rexroth AG
~ [ ctrlx DRIVE
» —4] Head module
~ [ Module

[ ~is 1input
[.Axi: 1 input
Axis 1 input
Axis 1 input

Il Axis 1 output
Il Axis 1 output
Il ~xis 1 output
Axis 1 output
[lﬁuu: 1 safetyinput

ofO © O O O O 0O OO

Fig 10: Drive configuration - TIA Portal
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2.3.4 Address Configuration

The process image addresses need to be given as inputs to the function block when calling it in
the user program. These addresses are used to exchange data between the PROFINET memory area and
the function block memory. The same addresses that are set in the ctrlX drive configuration window must
be given as inputs to the function block as shown in the image below. The color coding between the left
and right sides of the image shows how the addresses are mapped.

As shown in the image below the |_address and Q_address values set in the ctrlX drive
configuration must be set to the function block inputs DriveData_Input, and DriveData_Output in the user
program which are linked to the user defined data structures st DCP_StatusWord cXD and
st DCP_ControlWord_cXD which will be explained in the chapter 3.5. The configuration in S7-1200/1500
CPUs is shown in the Image.

M .4 [CPU 1515-2 PN] » PLCtags * Default tag table [156]

@ Tags " & User constants ||>E| System constants |
XL 4 | [ Device overview |
izl iz iEE ¥ Module .. |Rack Slot | address | Q address
Name Data type Address v ctrlvdrive-rcs 0 0
25 @ oMNewValuePossible Bool %M27.5 by WCS interface PE30 o 0%
2? < oSetPosAck Bool %M27 .6 > output_1 o output
BN Gl ciardwareLock et T 500134.00: Masterco.. 0 outpu... 2.23
EEC)  cCommandchanged Enol R 50-0145.00: Signal con.. O 24.25
29 -1 | oDriveWarning Bool %M2B.1 £-0-0282.0.0: Fositionin o 2679
30 a oDriveError Bool %M28.2 £.0.0259.0.0: Positio 0 30,33
31 1 olnStandstill Bool %M28 3 N 0 34,37
32 4@ oDriveDiagnosis Dint %MD29 . Pasitionin o 3841
33 4@ oPosAct Real ARl 50-1720.01: Fower sup o 42..43
34 |4@m  ovelAct Real %MD3B [ et 0 18
35 40 » DriveData_Output "st_DCP_ControlWord_cxD" %Q22.0 - o 19
36 - Enable_DCP_FB Bool %®ME5.7 o 110
37 4@ » DriveData_Input “st_DCP_StatusWord_cXD" %118.0
- ‘ : ‘h\“ 0 111
38 4m sraccDecScalingFactor Real %MD43 0
39 In_Enable Bool %7 .0 o
40 4l In_Targethode Int ThN4E 5 o
41 - In_OperationModeSelection Int NS0 1 o
42 4 In_Errerhode Int WS 2 = =
- input_1 o ut

43 @ In_Timeout Time %MD54 K — - :

- - h F 5-0-0135.0.0: Drive statu.. (V] input 18..19
44 4l » In_InLADDR st_PS_StatusWord_cXD %I24.0 I 5-0-0144.0.0: Signal stat... o input2 2021
45 4l » In_OutLADDR “st_P5_ControlWord_cXD" %0420 = 5-0-0386.0.0: Active pos 0 input3 22.25
SR  Out InOperation Hogl S 5-0-0535.0.0: Active vel. 0 input4 26.29
Bl Out Error Eool R L 5-0-0390.0.0: Diagnostic.. O inputs 30.33
Sl Out FrrorlD i RN 50-1720.02: Powersup.. O inputé 34.35
aa  lam fng Artnallinds Int LAAARD

Fig 11: Address mapping S7-1500/7200 - TIA Portal

3. Function Block - FB_PN_DCP_cXD

3.1 Short Description

The ‘FB_PN_DCP_cXD’ function block for TIA Portal makes position and force control of the Rexroth
ctrlX drives possible from Siemens PLCs CPUs over PROFINET communication. The control mode for
position control can be set from this function block.The Drive performs the Position Control only when
the MainMode is active. The parameters required by this function block are exchanged as cyclic data (AT
and MDT). The function block scales the command and actual values based on the scaling Factors
provided on the respective input(PosScalingFactor,VelScalingFactor). The function block can be used
with ctrlX DRIVE from the version V0308.
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3.2

Interface Description

Bool
Bool |
EicmL:
Bool
Bool |
Bool |
Bool |
EEDGL:
Bool
EicmL:
Bool
Bool |
EEDDL:
Bool
HeaL:
Real
Real |
HeaL:
Real
HeaL:
Real
Drivelnput_DCP_|

FB_PN_DCP_cXD

EnableQ M
EnableC M
DriveEnable
Drivestart
StartHoming
DC_PowerLock
ClearErrar
JogPos

Joghleg
StartFositioning
AbsBel
ImmediateChange
SetAbsPos
SecondOpMode
PaositionCmd
VelocityCmd
AccelerationCmd
DecelerationCmd
PosScalingFactor

AccDecScalingFactor

VelScalingFactor
stinputDrive

DriveQperatingMode| Bool
DriveEnabled| Bool
MainMDde:BnnL
Homingack| Bool
InPos| Bool
NewValuePossible] Bool
SetPosAck| Bool
HardwarE-ank:Emnl.
CommandChanged| Bool
DrweWarning:BnnL
DriveError| Bool
InStandstill] Bool

DriveDiagnostichumber : Dint

FositionAct| Real
VelocityAct| Real
stOutputDrive N DriveQutput_DCF

Fig 12: Interface diagram — FB_PN_DCP_cXD

3.3 Input and Output Description
I/O Type Name Type Comment
VAR_INPUT | EnableOM Bool Enable drive to move to OM, PM -> OM
EnableCM Bool Enable drive to move to CM, OM -> CM
DriveEnable Bool Command to power ON the drive. Drive
switches to “AH” mode
DriveStart Bool Drive in operation. Drive switches to “AF”
mode
StartHoming Bool Drive controlled homing procedure starts at
rising edge
DC_PowerlLock Bool DC Bus Power Control S-0-0240.bit0,

1->DC bus is ready for power output,
0-> DC bus is not ready for power supply.

Version 2.1
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ClearError Bool Drive error acknowledgement command
start at rising edge

JogPos Bool Endless Jog motion in the positive direction

JogNeg Bool Endless Jog motion in the negative direction

StartPositioning Bool New command values are accepted by drive
at the rising edge of this input.

AbsRel Bool Position Command value type; O — Absolute
Command; 1 — Relative Command

ImmediateChange Bool New command values are accepted
immediately if this input is TRUE.

SetAbsPos Bool Set absolute position command

SecondOpMode Bool Switch to second operation mode

PositionCmd Real Position Command value (5-0-0282.0.0)

VelocityCmd Real Velocity Command value (S-0-0259.0.0)

AccelerationCmd Real Acceleration S260

DecelerationCmd Real Deceleration S359

PosScalingFactor Real resolution for position

AccDecScalingFactor Real resolution for acceleration and deceleration

VelScalingFactor Real resolution for velocity

stinputDrive HW_ IO | Input word address from hardware

configuration when drive is added
VAR_OUTPUT | DriveOperatingMode Bool Drive is ready for operation.,0 - PM; 1 - OM

DriveEnabled Bool Drive Powered ON (with torque)

MainMode Bool Primary Operating mode active and drive
follows the command value.

HomingAck Bool Drive is referenced

InPos Bool Last position command has been reached.
Drive In Position.

NewValuePossible Bool Drive is ready for new command value.

Command values can be accepted with
rising edge of StartPositioning input.

SetPosAck Bool Position set point is taken by the drive

HardwarelLock Bool P110 Bit 7, internal hardware lock

CommandChanged Bool P115 Bit 5, Drive Command changed

DriveWarning Bool Class 2 diagnostics warning (cf. S 0-0012)
at ctrlXDrive

DriveError Bool Class 1 diagnostics drive error (cf. S 0-0011)

The bit is set if a class 1 diagnostics error is
present (drive lock-out).

InStandstill Bool Drive is in Standstill; Actual Velocity <
Velocity Window
DriveDiagnosticNumber | Dint Drive diagnostic message number from the

parameter S-0-0390.

This is a 4byte Hexadecimal data.

More information is available in ctrlX Drive
Engineering help.
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PositionAct Real Actual position feedback, S-0-0386

VelocityAct Real Actual velocity feedback, S-0-0040

stOutputDrive HW _ |10 | Output word address from hardware
configuration when drive is added

Table 1: Interface description — FB_PN_DCP cXD

3.4 Min-/Max-Default-Values and Takeover of Inputs

The following table shows the min max and default values for the function block inputs.

Name Data type |Min. value [Max. Value |Default Value|Takeover
EnableOM BOOL NA NA FALSE Continuous
EnableCM BOOL NA NA FALSE Continuous
DriveEnable BOOL NA NA FALSE Continuous
DriveStart BOOL NA NA FALSE Continuous
DriveHoming BOOL NA NA FALSE Continuous
DC_Powerlock BOOL NA NA TRUE Contineous
ClearError BOOL NA NA FALSE Continuous
JogPos BOOL NA NA FALSE Continuous
JogNeg BOOL NA NA FALSE Continuous
NewValue BOOL NA NA FALSE Raising Edge
Abs Rel BOOL NA NA FALSE Continuous
ImmediateChange BOOL NA NA FALSE Continuous
SetAbsPos BOOL NA NA FALSE Continuous
SecondOperationMode |BOOL NA NA FALSE Continuous
PositionCmd REAL -2147483.0 |2147483.0 |0.0 Continuous
VelocityCmd REAL -2147483.0 (-2147483.0 (0.0 Continuous
AccCmd REAL -2147483.0 |2147483.0 |0.0 Continuous
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DecCmd REAL -2147483.0 |2147483.0 |0.0 Continuous
PosScalingFactor REAL -2147483.0 (2147483.0 [(100.0 Continuous
AccDecScalingFactor |REAL -2147483.0 (2147483.0 (100.0 Continuous
VelScalingFactor REAL -2147483.0 | 2147483.0 |100.0 Continuous
stinputDrive DWord NA NA FALSE Continuous

Table 2: Min-/max-/default values and takeover of inputs — FB_PN_ DCP cXD

3.5 Data types

3.5.1 st DCP_ControlWord cXD
SI.LNO | Name Data Type Description

1 MasterControlWord 134 | st DCP_MstControlWord_134 _cXD | Master Control Word
S-0-0134

2 SignalControlWord_145 | st DCP_SigControlWord145 cXD Signal Control Word
S-0-0144

3 Pos Cmd Dint Positioning command
S-0-0282

4 Vel Cmd Dint Positioning Velocity
S-0-0259

5 Acc_CMD Dint Positioning Acceleration
S-0-0260

6 Dec_CMD Dint Positioning Deceleration
S-0-0359

Table 3: Control Word Structure — FB_PN_DCP_cXD

3.5.2 st DCP_StatusWord_cXD

SI.NO | Name Data Type Description

1 DriveStatusWord_135 st DCP_MstStatusWord_135 _cXD | Drive Status Word
S-0-0135

2 SignalStatusWord_144 | st DCP_SigStatusWord_144_cXD | Signal Status Word
S-0-0144

3 Pos_Sct Dint Active position feedback
S-0-0386

4 Vel_Act Dint Velocity feedback S-0-0040

5 Diagnostic_message UDint Diagnostic message

number
S-0-0390

Table 4: Status Word Structure — FB_PN_DCP_cXD
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3.6 Functional Description

The ‘FB_PN_DCP_cXD’ function block allows the execution of position control in the ctrlX drive from
Siemens PLCs CPUs over PROFINET communication. The control mode for position control and the
Velocity control can be set from this function block. The actual values and status word data received
from drive is displayed at the various function block outputs.

3.6.1 Position Control

The primary operation mode for this function block is the position control mode, i.e., executing a
positioning operation with a position command value and a velocity command value. To execute this
Position/Velocity Control mode make sure that the scaling factor parameters are provided
(PosScalingFactor, VelScalingFactor), the Acceleration and deceleration values (Accelerationcmd,
DecelerationCmd) should be provided.

Use the StartPositioning(0—>1) tag for position control, once the raising edge of startpositioning
is detected and the JogPos and JogNeg is reset then the Drive will move to the position set by the
positionCmd with a velocity of VelocityCmd with an acceleration of Accelerationcmd/DecelerationCmd

All the parameters for the command values and the actual values must be configured in the cyclic
data parameters (AT and MDT) as specified in the configuration section earlier in this document. The
scaling for these parameters depends on the scaling factor inputs (PosScalingFactor, VelScalingFactor)
handled by the function block by reading their respective parameter data values and their attributes as
required.

3.6.2 Position Control Mode Jogging

When the function block is enabled and the drive is in operation mode, it is possible to jog the axis
in both the directions. JogPos and JogNeg inputs are used to jog the axis in the positive and negative
directions respectively, with the velocity value of VelocityCmd.

4. Sample Program

The sample program included in the package contains two PLCs — CPU 1215C DC/DC/DC, CPU
1515-2 PN. The main program OB1 contains an instance of the Drive Control and Positioning function
block("Instance_FB_PN_DCP_cXD") in the PLC projects and respective Tags are configured and mapped
with the I10’s from the ctrix DRIVE.

* | ] MA_PN_DCP_cXD
B Add new device
ghy Devices & networks
» i CPU1200 [CPU 1215C DC/DC/DC]
- :f] CPU1500 [CPU 1515-2 PN]
JIY Device configuration
% Online & diagnostics
« |l Program blocks
B Add new block
4 Main [OB1]
@ 'nstance_FB_DCP_cXD [DB1]
» [%2] PN_DCP_cXD
v Technology objects
» @} External source files
» L@ PLCtags
» g PLC data types

Fig 13: Sample program
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Default tag table

Name Data type Address Retain  Acces... Writa... Visibl. St
- sJogPos Bool %M0.6 =] W [~
4@  slogNeg Bool %M0.7 =) ™ =2
- sNewValue Bool %M1.0 @ @ @
@  sAbs_Rel Bool %M1.1 = W ]
-a simmediateChange Bool %M1.2 E @ @
- sSetAbsPos Bool %M1.3 ™) = ™)
i | sSecondOperationMode Bool %1 4 @ E @
4l  sPosCmd Real %MD2 [~ W )]
40  svelcmd Real %MD6 v v [~
4@  sAccCmd Real %MD10 [~ 7 )]
4@  sDecCmd Real %MD 14 = =] =
<a srPosScalingFactor Real %MD18 Q g Q
a srVelScalingFactor Real %MD22 ] W ™)
-a oDriveOperatinghMode  Bool %M27.0 =] W ™)
- oDriveEnabled Bool %M27.1 ™ 7 )]
4  oMainMode Bool %M27.2 = W ]
- oHomingAck Bool %M27.3 [ W =2
<  olnPos Bool %BM27 .4 ! W) =)
-4 oNewValuePossible Bool %M27.5 @ E @
40  oSetPosAck Bool %M27.6 [~ ] ]
- oHardwareLock Bool %N27.7 [ v [~
-2 oCommandChanged Bool E] %M28.0 ’T] ™) W ™)
- oDriveWarning Bool %M28.1 8 g 8
<a oDriveError Bool %M28.2 Q g Q
a olnStandstill Bool %M28.3 ] W ™)
- oDriveDiagnosis Dint %MD29 [~ 7 ]
4]  oPosAct Real %MD34 = W )]
41  oVelAct Real %MD38 = W )]
<@ » DriveData_Output *stControlWord_cxD" %Q0.0 E @ E
<@ » DriveData_Input *stStatusWord_cXD" %I0.0 =) W) =2

Fig 14: Configuration of Tags and Mapping

Till now we have seen the configuration of DCP Function Block instance in TIA Portal, now let see
the controlling of drive via function block operation.

4.1 Operation Example of DCP (Drive Control Position) Function Block

The ‘FB_PN_DCP_cXD’ function block allows the execution of position control in the ctrlX drive from
Siemens PLCs CPUs over PROFINET communication. The control mode for position control and the
Velocity control can be set from this function block. The actual values and status word data received
from drive is displayed at the various function block outputs.

4.2 Drive Controlling

Once the Drive configuration is done, Controlling of the Drive can be handled by the function block
as well. The Drive is Enabled by clearing all the error in the Drive by Raising edge of the Clearerror Tag
as shown in the Below image.
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ULF_CAU
W5 0 *BT
*Tag_01" “FB_PN_DCP_cXD" C0500
— e~ ENO Reset class 1 diagnostics, error reset
TRUE TRUE D)
. %Moo %WM27.0 <@
sEnableOM bleOM DriveO i “oDriveOperating
Mode }—i Mode”
FALSE AH Drive Halt
5 %01 FALSE active
sEnableCh ==lEnableCM %W27.1
EALSE DriveEnabled -~ "cDriveEnabled” AF Drive enabled
. 'IMO{ : TRUE
sDriveEnable” == DriveEnable %WM27.2
MainMode |— “oMainMode”
‘ZIBSE) eeoeeee (O Drive enable i)
. 3 . FALSE
sDriveStart” == DriveStart WM27.3
FAISE HomingAck - “oHomingAck®
L ”.‘0'? FALSE
sDriveHoming" == StartHoming W27 4
_— InPos == "clnPos”
MO0 5
“sClearError® —{ClearError m‘“
27.5 Reedyf power .
FALSE NewValuePossi| oNewValuePossi [ Q inf Y
W06 ble [--4ble®
"5J0gPOs" ==
JogPo! JogPos FALSE
..... WA27 R

Fig 15: Drive ClearError

The Drive can be pushed to AH DriveHalt active from the function block by configuring the tag
EnableOM =1, DriveEnable =1 and DriveStart =0 as shown in the below figure.

DB 1
“Instance_FB_
DCP_cXD"
TWM45.0 BT
*Tag_01" “FB_PN_DCP_cXD™
] ——]en ENO
TRUE TRUE
i W00 WMM27.0
sEnableOM — Enableom DriveOperating| "oCriveCperating
Mode™
FALSE Mcsi—
WMo
TRUE
“sEnableCh” ==EnableCM %271
_— DriveEnabled |— "oDriveEnabled”
WM0.2 TRUE
“sDriveEnable” —| DriveEnable w272
i “oMainMode”
FALSE MainMode [—"oMainMode
%M0.3 TRUE
“sDriveStart” == DriveStart %273
— HomingAck [— "eHomingAck
MO 4 FALSE
“sDriveHoming” ==|StartHoming %M27.4
—— InPos ==t "olnPas”
o5 FALSE
“sClearError” == ClearError W27 5
FALSE NewvaluePossi 'uN.ewV.aluePn:;i
W06 ble ==tble

C0200
Activate ion mode
command

N_lmnl'ﬂ

AF Drive enabled

- (_} Drive enable

Ab Dive ready

0 Ready for power

Fig 16: Drive Halt

e
2

v
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The Drive can be pushed to AF Drive enabled from the function block by Configuring the following
tags EnableOM =1, DriveEnable =1 and DriveStart =1 and the ouput in the Drive can be seen in the below

figure.

%DB1
“Instance_FB_
DCP_c¥D"
%45 0 WFB1
"Tag_01" “FB_PN_DCP_cXD"
i | EN ENO
TRUE TRUE
0.0 WA27 0
“sEnableOM EnableOM DriveOperating| "cDriveOperating
Mod 1Mode®
FALSE =
M0 TRUE
“sEnableCh --|Enablecm W27

TRUE
W0 .2

“sDnveEnable’ — DriveEnable

TRUE
MO 3

"sDriveStart” =3 DriveStart

FALSE
MO 4

“sDrveHoming” = =|StartHoming

FALSE
W05

“sClearError’ == ClearError

FALSE
WO 6

4.3 Drive Positioning

DriveEnabled

1" oDriveEnabled”

TRUE
WM27.2

MeinMode |— “cMainMode™

TRUE
W27 3

HomingAck |— “oHomingAck™

FALSE
W27 4

InPos == "olnPos”

TRUE
275
NewValuePossi| ~oNewValuePossi
ble — ble*

Fig 17: Drive_Enabled

C0200
Aclivate ion mode
command
(%l <
Drive Halt
AH active
AF Drive enabled
-
- © Drive enable i
Ab Drive ready
3
O T W

Once the Drive is enabled then the positioning of the drive can be done by the function block, Drive

can be freely jogged, Drive can be moved to certain position using the respective tags in the
FB_PN_DCP_cXD function block.

4.3.1

Drive Jogging

Drive can be Jogged freely using the PLC but before that the scaling for the positioning and velocity
command should be provided. We can adjust the following tags to match the display value in PLC with

the Drive.

300
WMD10

e —

AccelerationCm

“sAccCmd" ==d

250
MD14
“sDecCmd" =i

1000.0

D18
"srPosScalingFact
[ g

1000.0

MD22

"srVelScalingFact
OF"

DecelerationC
md

PosScalingFact
or

VelScalingFact
or

VelocityAct

stOutputDrive

— "oVelAct"

P#Q0 .0
*DriveData_
Output®

Fig 18: Drive_Scaling Parameters
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Now let’s jog the drive freely in Positive direction as well as in Negative direction, to perform this
the Velocity command for the drive should be provided. In our case let us take the Velocity of the drive
as 30. To move the drive in Positive direction lets configure the Function block as this Velocitycmd =30,
JogPos = 1.

TRUE NewValuePossi| “oNewValuePossi E;l Positioning cmd Posttion emd value
%MO .6 ble ~=ible @) ||value cont
“sJogPos” — JogPos =i {  0.0000 | Deg 3681.8148 | Deg
G nF,ALSE g
FALSE :M27,6 . = ] —
%Mo.7 SetPosAck == "oSetPosAck (-] Cmd val. adjustment/
*s " - operation mode: {
slogNeg JogNeg FALSE I.= Drive-controlled A
FALSE ‘.36627 7 . _?‘ positioning
%M1.0 HardwareLock == "cHardwareLock o
- - e 5 I
sNewValue® -~|StartPositioning =
FALSE ;ﬁ';; o Current feedback valves
M1 CommandChan| “oCommandChan —E Effective target position -23.1007 | Deg
*sAbs_Rel” =~ AbsRel ged —-ged” = || | Postion 3701.2321 | Deg
=3
3 @ Ais in reference
FALSE FALSE g. s in reference
%12 A _ a1 & || | velocty [ 32083 ipm
ImmediateChan  |immediateCha DriveWarning == “cDriveWaming |=
ge" -~ Inge | | Accsration red/s?
FALSE
rase | e e S—T
%WM1.3 DriveError == "oDriveError
“sSetAbsPos” == SetAbsPos EARRE [ ’(
283
FALSE B . L Ais
WM1.4 InStandstill == "oInStandstill
ssecondOperati  |SecondOpMod -1_038_351_872
onMode” —-e DriveDiagnostic|  MD29
650.0 Number — "cDriveDiagnosis”
. WD% 370489
sPosCmd” — PositionCmd %WID34
300 PositionAct = "cPosAct” Status messages

Fig 19: Drive_Jog Pos

In our case let us take the Velocity of the drive as 30. To move the drive in Negative direction lets

configure the Function block as this Velocitycmd =30, JogNeg = 1.

FALSE NewValuePossi 'ON.GWVB luePossi m%l Positioning cmd Position cmd value
W06 ble ==ible Q| |[value controller =
“sJogPos” ==| jogPos EASE ;I 0.0000 | Deg -731.7341 | Deg
2 —
e wars g _
%07 SetPosAck —= "oSetPosAck < Cmd val. adjustment/
" . ion mode:
sloghieg” e=IERitRg FALSE = Drive-controlled Adsc
FALSE 27.7 . 57 e
%M1.0 HardwareLock == "oHardwareLock -y |—
- - oae o b
sNewValue” -~|StartPositioning =
FALSE ] s
i
%M1 CommandChan| “oCommandChan L) Effective target postion 23.1007 | Deg
“sAbs_Rel" == AbsRel ged ——tged” - Posttion -730.9647 | Deg
-3 L
FALSE FALSE E @ s in reference
i iy PR 8 || | Velooty [ 2745]pm
nmedi han di ha Driv g~ "oDriveWarning
ge* -=/nge EAESE L_I| | Acceleration 6.713 | rad/s?
Fase | e L m—
“WM13 DriveError == “oDriveError’
“sSetAbsPos” ==/SetAbsPos ERESE
ERIEE %WM28.3 e
w14 olnStandstill ~aame
SecondOperati | SecondOphod 41_038_351_872 L
oniode” ~-3g DriveDiagnostic| D29
650.0 Number — "cDriveDiagnosis”
. %Mp2 . 7355367
sPosCmd” — positionCmd WD34
300 PositionAct = “oPosAct” Status messages
OG- - 32,043 v|

Fig 20: Drive Jog Neg
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4.3.2 Position Controlled Jogging

A Particular position for a drive can be achieved by a function block. We can move the drive to a
desired position by using the tag StartPositioning(Raising Edge). Here we will consider the position of
the drive to be 550 with a velocity of 30, Let’s Configure the same thing in the function block as
VelocityCmd = 30, PositionCmd = 550 and StartPositioning = 1 then the Drive will start the positioning
and the same can be seen in the below image.

W10 HardwareLock == “cHardwareLock” e T ﬁg ;/;l::w P - &I:;:ﬂlr.;llefw'u o
*sNewValue® ==t StartPositionini = De e
g - 3 55,0000 Deg [ 55.0000] Deg
FALSE %M28.0 2 r
M1 CommandChan| “oCommandChan a Cmd val. adjustment/
“sAbs_Rel” ==| AbsRel ged ~-1ged ion mode: ;
- :’/ALSE = positioning
W12 WM28.1 ;
simmediateChan  |immediateCha DriveWarning =~ "cDriveWamning =
k @
g€ —inge FALSE Current feedback values
FALSE ) ?’M)S g . i Effective target position 55.0000 | Deg
o DrveEron -+ o0riveEror 'S Posin [sim]om
"sSetAbsPos” == =
S SetAbsPos FALSE H @ Axis in reference
%283 2. |[faster
-y InStandstill - "olnStandstill & ||ounication Velocty om
“sSecondOperati  |SecondOpMod 1,038 351 872 . Acceleration 0.000 | rad/s?
onMode™==3g DriveDiagnostic|  %MD29 = Torque /force %
5500 Number — “oDriveDiagnosis® :lOP
“MD2 55.0
“sPosCmd” — PositionCmd %MD34 sfe-OP
iti — “oPosAct” &
300 PositionAct [ eOP
%MD6 0.0
“sVelCmd® — velocityCmd %MD38 Init
i — “oVelAct®
300 VelocityAct

Fig 21: Drive Position Controlling
4.3.3 Homing

To work with the homing from the Function Block first clear the encoder position of the drive
from the ctrlx DRIVE Engineering system and then the Homing cmd can be provided in the function block
and the homing acknowledgment can be seen in the function block once the Drive Homing is done.

Clearing the Position of Encoder and resetting the homing acknowledgment in function block can
be shown in the below image.

TRUE DriveEnabled |~ "oDriveEnabled” ﬂl:
%WMO 2 e 9 (O Encoder 1in reference
“sDriveEnable” —{ DriveEnable W27 2 E i Axis reference via
T MainMode }— “oMainMode® o @® Encoder 1 O Encoder2
e B
%MO0.3 FALSE O Auis in reference
“sDriveStart® —{ DriveStart WM27.3 —
i ~=“oHomingAck” & Clear encoder 1 position status
FALSE HomingAck gA il' I po:
Y -3
o Mo :1 ; TRUE o Set absolute position for encoder 1
sDriveHoming" ==/ StartHoming UM27.4 k3
“olnPos” Allow to set absolute position during drive enable AF
CATEE InPos [~ "oInPo — O p 9
-ci Mo ? TRUE = L;‘ =-controlled homing procedure
sClearError” -~ ClearError WM27.5 _E: rive-contr. homing with abs. measuring system
FALSE NewValuePossi 'oN_ev.'VaIuePo:n g.
UMO.6 ble }—ble 3
“sJogPos” == JogPos B L
FALSE TS
WMO0.7 SetPosAck =" oSetPosAck

Fig 22: Drive Clear Encoder Position
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To perform the homing on the Drive in the function block StartHoming should be enabled(Raising
Edge) and once the Homing in the drive is completed then the Homing acknowldment(oHomingAck) in
the Function block will be set and CommandChanged output will also be set, which can be seen in the

below images.

reEnable” — priveEnable

TRUE
M0.3

Jivestar’ —|DriveStart

TRUE
MO .4

Homing” == StartHoming

FALSE
MO.5

learError” ==|ClearError

FALSE
WO .6

"sJogPos” == JogPos
FALSE
M0.7
'sJogNeg” -~ jogNeg
FALSE
%M1.0
lewValue® ==|StartPositioning

FALSE
M1

sAbs_Rel” == aAbsRel

MainMode

HomingAck

InPos

NewValuePossi
ble

SetPosAck

HardwareLock

CommandChan
ged

TRUE
m27.2
—i "oMainMode”

WM273
“oHomingAck®

FALSE
M27.4

—="olnPos”

FALSE

WM275
"oNewValuePossi
-t ble®

FALSE
WM27.6
——"oSetPosAck”

FALSE

277
- =t “oHardwareLock”

TRUE

“oCommandChan
ged”

sapeiqr E" syse| .ﬁiiiﬂ

bunsa) |«

CO!
Puis reference via
(®) Encoder 1

¥
© Auis in reference

In reference

O Encoddr2

Clear encoder 1 position status

Set absolute position for encoder 1

[[] Allow to set absolute position during drive enable AF

+controlled homing procedure

rive-conir. homing with abs. measuring system

Fig 23: Drive Homing Ack and Command Changed Set
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5. Document Version History

Version Date Editor Remarks
(dd.mm.yyyy)

1.0 18.07.2022 PFY1KOR Initial Version
1.1 03.01.2023 PFY1KOR CommandChanged Output Implemented
1.2 07.03.2023 PFY1KOR Bugs for V1.0.2

612769 Bug fix TIA FB package issue with
PAR and sample project.

616886 Bug fix TIA DCP a wrong Bit is
used for AH_Standstill.

616895 Bug fix TIA DCP Scaling wrong.

1.3 18.04.2023 PFY1KOR 645417 Bug fix ctrlX Drive DCP Profinet
Example PAR File and Watch List

645451 Bug fix ctrlX Drive Power Supply
Profinet Example PAR File and Watch List

1.4 31.05.2023 PFY1KOR 657295 Bug fix FB_.PN_DCP_cXD: check
temp vs static variable for
bNewValueFlanke.

658226 Bug fix FB_PN_DCP_cXD Structure
stSignalStatusWord_cXD wrong for
HardwarelLock.

658838 Bug fix TIA_.PN_DCP_cXD comment
confuse in stStatuscXD_Bits

2.0 19.04.2024 PFY1KOR 782923 Removed the conflicts between
DCP and Power Supply Function blocks
working together with the same Drive.

2.1 01.04.2025 PFY1KOR 990187 ctrlXDrive Profinet function bloc
S7 bug, pos Flag "start Posinioning"
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