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1 Trademark information
® PROFINET® (Process Field Network) is the open Industrial Ethernet

standard of = Profibus & Profinet International (Pl) for automation.
PROFINET® is a registered trademark of
PROFIBUS Nutzerorganisation e. V.

SIMATIC S7, STEP 7 and TIA Portal are registered trademarks of the SIE-
MENS AG
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Terms of use

Bosch Rexroth accepts no liability and provides no warranty for the error-free
function of the function block(s) in operating conditions other than those
specified in this documentation.

The use of the function block(s) in the customer's application program is at the
customer's own responsibility.

The described function blocks/applications serve only as examples, i.e. Bosch
Rexroth does not assume any liability for compatibility problems that may occur
in connection with future controls.

Furthermore, there is no claim to maintenance and/or extension of the released
function blocks/applications.

Bosch Rexroth AG
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About this documentation

This documentation describes the PLC function block FB_TIA_PN_DCP_cXD.

The function block FB_TIA_PN_DCP_cXD enables the use of the positioning
functions of ctrIX DRIVE drive controllers via PROFINET communication with
Siemens TIA PLC CPUs.

Furthermore, this documentation describes the required settings in ctriX
DRIVE, the Siemens control and in the TIA Portal to be able to use the
FB_TIA_ PN_DCP_cXD function block.

Editions of this documentation

Edition

Release date

Comment

01

2023-12-06

First edition

Feedback on this documentation

Your experience is an important part of the product and documentation
improvement process.

In case of any errors or if you want to suggest changes to this documentation,
please do not hesitate to contact us.

Please send your feedback to = dokusupport@boschrexroth.de.

Bosch Rexroth AG

About this documentation
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Overview

Configuration

Overview

The following chapters describe the required settings in ctrlX DRIVE, the Sie-
mens control and in the TIA Portal to use the PLC function block

The figure shows a ctrIX DRIVE drive controller as PROFINET IO device with a
Siemens control as PROFINET IO controller.

The initial configuration of ctrIX DRIVE is carried out with ctrIX DRIVE Engi-
neering. The access to parameters and the operation of ctrIX DRIVE is carried
out via the Siemens control and with the help of the PLC with the TIA Portal
software.

Bosch Rexroth AG

Configuration
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Configuration — ctrIX DRIVE Engineering

TIA Portal

ETHERNET

Fieldbus Master

ctrlX DRIVE

ETHERNET

4.2 Configuration — ctrIX DRIVE Engineering

The following paragraphs describe the required configuration of ctrIX DRIVE by
means of ctrIX DRIVE Engineering.

See also Application Manual of firmware "Establishing a connection to the
drive"

Prerequisites

e ctrIX DRIVE Engineering has been installed
e ctrIX DRIVE uses at least firmware AXS-V-0308 or newer

—lo

Bosch Rexroth AG R911420398, Edition 01
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Configuration — ctrIX DRIVE Engineering

Configuring the master communication of ctriX DRIVE
1. ), The master communication of ctrIX DRIVE has to be set to“PROFINET”.
Selecting the application profile:

e AXS-V-0402 and below: “Sercos profile” has to be selected as applica-
tion profile.

e AXS-V-0404 and above: “FSP Drive profile” has to be selected as appli-
cation profile.

To change the master communication, restart ctriX DRIVE.
» Master communication and application profile have been configured.

Settings  |P seftings  Slot 0 (Consumer)  Slot 1 (Producer)

Active protocol | PROFINET® | PIRJOJF]!
Active pmﬁle|FSP—Drive Profil | NIETT

Communication status |Aﬂ'ﬂ'ﬂ5 Pre-Operational |
Pre-0P oP

) Master communication - sub-device coupling active

| Change pratocol and application profile |

Fig. 1: Configuring the master communication
Configuring process data in AT and MDT

2. ) Configuring the parameters required for the = Example program in the
process data.
» Process data to be configured in the AT:
e S-0-0135, Servodrive profile: Status word
S-0-0144, Signal status word: Value
S-0-0386, Position controller: Position actual value
S-0-0535, Velocity controller: Velocity actual value
S-0-0390, Diagnostic message: Manufacturer status register

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

- PIRJO[F]!
I " INEUSTRIAL & THERNET
| - NJE]T

Data corfiguration
Producer asynchronous |
Offset Parameter Hlll=

Status 0 5-0-0135.0.0 : Servodrive profile: Status word v o[+ [=

Number I:l 2 50014400 : Signal status word: Value v [+ ([l=

Producer cycle time 1000.000 |us 4  5-0-0386.0.0: Position controller: Position actual value v [+l=

2 5-0-0635.0.0 : Velocity contraller: Velocity actual value v | +|l=
12 5-0-03%0.0.0 . Diagnostic messaage: Manufacturer status regi.. v |+ | —

Max. connection length
Curmrent conn. length
Connection class

Process dats

Add to parameter group

Fig. 2: Configuring process data in AT

R911420398, Edition 01 Bosch Rexroth AG
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Process data to be configured in the MDT:

S-0-0134, Servodrive profile: Control word

S-0-0145, Signal control word: Value

S-0-0282, Drive-controlled positioning: Command value
S-0-0259, Positioning profile: Profile velocity

S-0-0260, Positioning profile: Acceleration

S-0-0359, Positioning profile: Deceleration

Seftings  IP settings axis 1 Slot 0 ({Consumer)  Slot 1 (Producer)

|
1 RS
: @Er-
Consumer asynch. (no watchdog) |
Offset Parameter

Status 0 5-0-0124.0.0 . Servodnve profile; Control word

Data configuration

Number o ] 2 S0-0145.0.0: Signal control word: Value -
Producer cycle time us 4  50-028200: Drive-controlled positioning: Command value

E:] 5-0-0253.0.0: Positioning profile: Profile velocity
12 | 5-0-0260.0.0: Positioning profile: Acceleration
16 | 5-0-0355.0.0: Positoning profile; Deceleration

Allowed data losses 2
Emror counter

+|[+][+][+][+][+]+
I

€ € € € € <

Max. connection length [ 100

Cument conn. length |22

Connection class

L1l

Process dets

Add to parameter group

Fig. 3: Configuring process data in MDT

Bosch Rexroth AG R911420398, Edition 01
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Configuration — ctrIX DRIVE Engineering

Configuring the signal control word

3. ) Configuring the target parameters and bit numbers in "S-0-0145, Signal
control word: Value".

Status Target parameter Bit number
Bt 0: O | 5-0-0346.0.0: Drive-controlled positioning : Control word | |0 - E‘g
Bit 1: O | S-0-0000.0.0: <empty> ~| |0 Ea
Bt 2 O |500143.00: Homing control: CO800 Command drive-controlled procedure || O ~ | g
Bit 3: O | 5-0-0346.0.0: Drive-controlled positioning: Cortrol word w3 w E‘g
Bt 4: O | 50-0346.0.0: Drive-controlled positioning : Control word w5 - E‘g
Bit5 (O 540-0099.0.0: Class 1 diagnostics: C0500 Reset command (D ~ E‘g
Bt 6: O | 5-0-0346.0.0: Drive-controlled positioning : Control word (1 - E‘g
Bt 7: O | 5-0-0346.0.0: Drive-controlled positioning: Cortrol word w2 b E‘g
Bt 8: (O 5-0-0420.0.0: Subdevice STM: C0400 Activate configuration mode “| |0 v By
Bit9: ') | 50-0422 0.0: Subdevice STM: CO200 Activate operation mode |0 w E‘g
Bit 10: O | 5-0-0000.0.0: <empty> w0 Bt
Bit 11: O | S-0-0000.0.0: <empty> ~| |0 B
Bt 12: O |5-0-0000.0.0: <empty> v| (0 Bt
Bit 13: O | S-0-0000.0.0: <empty> ~| |0 B
Bit 14: O |5-0-0000.0.0: <empty> v| (0 Bt
Bit 15: ') | 5-0-0447.0.0: Set absolute position function: CO300 Command procedurs |0 w E‘g
Configuring the signal status word
4. ) Configuring the source parameters and bit numbers in "S-0-0144, Signal
status word: Value".
Status Source parameter Bit number
Bt 0: (O S-0-0424.0.0: Subdevice STM: Status, parameterization mode ~| |0 ~ | By
Bt 1: € S-0-0424.0.0: Subdevice STM: Status, parameterization mode |1 v | By
Bt 2 (O S-0-0437.0.0: Posttioning status: Word ~| |2 ~ | g
Bit 3. O 5-0-0419.0.0: Drive-controlled positioning: Command acknowledgment ~| |0 w E‘g
Bt 4: (O S-0-0331.0.0: Velocity status: Actual value =0 ~| |0 ~ | g
Bit5 (O P-0-0115.0.0: Axis state machine: Status word, axis w5 v | By
Bt 6: (O | 5-0-0000.0.0: <no signal> |0 =
Bt 7: (O | 5-0-0000.0.0: <no signal> v |0 Ey
Bt 8 (O P-0-0110.0.0: Axis state machine: Status word 2, axis ~| |7 ~ | g
Bt9: (O | 5-0-0000.0.0: <no signal> v |0 Ey
Bt 10: O | 5-0-0000.0.0: <no signal> |0 =
Bit 11: O | 5-0-0000.0.0: <no signal> v |0 Ey
Bt 12: (O | 50-0000.0.0: <no signal> v| |0 B
Bit 13: (O | 5-0-0000.0.0: <no signal> v |0 Ey
Bt 14: (O | 50-0000.0.0: <no signal> v| |0 B
Bit 15: (O | 5-0-0000.0.0: <no signal> v |0 Ey

R911420398, Edition 01 Bosch Rexroth AG
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Configuration - Siemens TIA Portal

Setting the operation mode
5. ) Setting the operation mode (P-0-0115)

£ Primary op. mode Drive-controlled positioning A4
() Second. op. mode 1 Velocity contral b
() Second. op. mode 2 Velocity cortrol ~
() Second. op. mode 3 Velocity cortrol ~
() Second. op. mode 4 Velocity control ~
() Second. op. mode 5 Velocity control ~
() Second. op. mode & Velocity control W
() Second. op. mode 7 Velocity control W
() Intemal secondary op. mode

4.3 Configuration - Siemens TIA Portal

The following paragraphs describe the required configuration of ctrlX DRIVE in
the Siemens TIA Portal.

For questions about the TIA Portal, please refer to the TIA Portal help.

—lo

Prerequisites

e TIA Portal has been installed

e Siemens control SIMATIC S7-1200 or SIMATIC S7-1500 is available

1. ), Start TIA Portal.

Make sure that ctriX DRIVE is available in the hardware catalog of the TIA Portal
2. ) ctrIX DRIVE has to be included in the hardware catalog of the TIA Portal.

If ctrIX DRIVE is not available in the hardware catalog of the TIA Portal, the
GSDML file of ctrIX DRIVE has to be installed. Alternatively, the provided
example program can be opened. ctrIX DRIVE then is automatically avail-
able in the hardware catalog of the TIA Portal.

To manually install the GSDML file of ctrIX DRIVE, proceed as follows:

1. The GSDML file of ctrIX DRIVE is included in the ZIP archive. Unpack
the ZIP archive.

il The GSDML files are also included in the installation directory of ctrIX
DRIVE Engineering or ctrIX WORKS. To go directly to the installation direc-
tory of ctrIX DRIVE Engineering, call the “Help — Device data sheets”
menu in ctrIX DRIVE Engineering.

If the TIA software is changed, this also has to be adjusted:

2. Install the GSDML in the TIA Portal (for the required steps, please see
the Help of the TIA Portal).

» ctrlX DRIVE is available in the hardware catalog of the TIA Portal.

Bosch Rexroth AG R911420398, Edition 01
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Configuration - Siemens TIA Portal

Optionen

« |Katalog

|-:‘_"auchen:- ||E|

[ Filter Profil: Alles [+ [
v [ Controller
(=3 HMm
m PCSystemne
(1§ Antriebe & Starter
5 Metzkomponenten
(1 Erfassen & Uberwachen
m Dezentrale Peripherie
[ stromversorgung und -verteilung
(1 Feldgerate
5 Weitere Feldgerdte
» (1 Weitere EthernetGerite
~ [l FROFINETIO
- P_[I Drives
~ [l Bosch Rexroth AG
~ [ ctrlx DRIVE
[l ctrlx DRIVE XCD
[l ctrix DRIVE xCS
[l cirlx DRIVE xMD
[l ctrix DRIVE XMs
[l cirlx DRIVE xnv
[l cirix DRIVE XVE
[l ctrix DRIVE VR

| = w w w wv wv w w

Network configuration

3. ) ctrIX DRIVE is configured as PROFINET |10 device in the PROFINET net-
work. The parameters in the cyclic data channel (AT and MDT) are prede-
fined as input and output modules in the hardware catalog.

» The network connection is as shown in the exemplary figure.

ctrix DRIVE ctrhe-drive-xcd p—
CFU 1215C ctrlx DRIVE XCD ]
curl® DRIVE ||
PM/IE_1

R911420398, Edition 01 Bosch Rexroth AG
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Configuration - Siemens TIA Portal

ctriX DRIVE configuration — Adding input and output modules

4. ) The input and output modules in the hardware catalog are to be added to
ctrIX DRIVE.

®» The input and output modules are mapped.

J Device overview

nﬂb Module slot | address  Q address Type hd | Catalog
v ctrlx-drive-xcd oo ctrlX DRIVE XCD |
» XCD interface PF30 0 0xi ctrhx-drive-xcd [ Filter Profile: | <All>
3 ;‘-.x?s 1 .output_1 0 “\5‘?5 1 .DU‘P“‘ MS 1 .output » [E. Head module
r Az 1 input_1 — Axis 1 input 'p—ll Module
0 Axis 1 safety output zrn
Q 0 Axis 1 safetyinput ___.* Et
o "\’F 2 ?“‘p“‘ ‘ . [l 2xs 1 safetyinput
o "“!5 2 input [l 25 1 safety output
0 Axis 2 safety output Il i 2 input
0 Auxis 2 safetyinput Il 2vis 2 output

[l Axis 2 safetyinput
[l 25 2 safety output
] p_[. Submodules

ctrIX DRIVE configuration — Address assignment

5. ) To be able to access the input and output modules with the help of
the function block and to exchange data, it is necessary to assign the
addresses to the structures of the input and output modules.

» The following figure shows the use of the "lI_address" and "Q_address"
values as they are configured in ctrIX DRIVE.
Important: For "l_address" and "Q_address", the address numbers have
to have the order shown.
Control word (2xis 1 output 1): S-0-0134 and S-0-0145
Status word (Axis 1 input 1): S-0-0135 and S-0-0144
Command values: S-0-0282, S-0-0259, S-0-0260 and S-0-0359
Actual values: S—0-0386 and S—-0-0535
e Diagnostics: S-0-0390
il "Axis 1 output_1" and "Axis 1 input_1" are slots at the Siemens TIA
PLC CPU.
The I- and Q-addresses have to be linked to the function block by
means of variables:
- Variable In InADDR WORD %68.0 — FB.stInputDrive
- Variable In_OutADDR WORD %68.0 — FB.stOutputDrive

To correctly declare the variables, please observe = Table 1 Interface
variables of the FB_TIA_PN_DCP_cXD function block on page 20.

Bosch Rexroth AG R911420398, Edition 01
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Configuration - Siemens TIA Portal

TIA_PN_DCP_cXD_V17 » CPU1500 [CPU 151

PN] » PLCtags » Default tag table [105]

w_[dy Network view [} Device

| Tags [= User constants [ @ System constants ||| Device overview
HEJE AR | =2 ¢ Module — [ [slot | address | Q address | Type
Default tag table ~ ctrivdrivexcd [ ctriX DRIVE XCD
Name Data type Address Ret@in | ACCES... Wiita.. Visibl.. |Supervisi.. » XCDinterface FF30 o ox1 ctrlxdrive-xed m

14 @ sPosCmd Real D2 > Auds 1 output_1 0 vis 1 output #uis 1 output
5 @  svelcma Real %MDE W & = (00134 zter control werd 0 Az 1 output 1 )500134.00: Wester contral ...
16 @  sAccCmd Real %D10 2 @ @ 50-0145.0.0: Signal control word 0 uis 1 output 2 50-0145.0.0: Signal control ..
17 @ sDeccrd Real BMD14 " E & 5-0-0282.0.0: Positioning command value 0 s 1 output3 5-0-0282.0.0: Positioning co..
18 @ srrosscalingFactor Real %nD18 2 E =& 5-0-0259.0.0: Fositioning velocity 0 s 1 output 4 £00259.0.0: Fositioning vel...
19 @  swelscalingFactor feal D22 2 B & 5-0-0260.0.0: Positioning acceleration 0 fvis 1 output5 5-00260.0.0: Positioning acc.
20 @ oDriveoperatingMode Bool %M27.0 ¥ P =& 5-0-0359.0.0: Positioning deceleration 0 s 1 output 5-00359.0.0: Fositioning dec..
31 <@  oDriveEnsbled Bool %271 (=] =] =] o 17
22 @ oMsinvode Boal %27 2 ] 7] ] o 18
33 4@  oHomingAck Bool %273 =] - ~ o 13
24 4@ olnPos Bool %27 4 =] =] = o0 110 L
35 @  oNewvaluePossible Bool %M27.5 =] =] o 11
26 4@  oSetPosAck Bool %27 6 =] ~ = o 112
37 4@  oHardwarelock Bool %277 =] =] 7] 0 113
35 4@  oCommandChanged Bool %M28.0 (=] - 0 114
29 4@  oDriveWarning Bool %M28.1 =] =] 0 115
30 4@  oDriveEmer Bool %282 =] =] ¥ s 1input 1 0 s 1 input Aads 1 input
31 4@  oinstandstil Bool %np83 = ((500135.0.0: Drive status word 0 s 1inputl  16.17 )500135.0.0: Drive status wo..
52 @  oDriveDiagnosis Dint %MD29 = / 5-0-0144.0.0: Signal status word 0 uis 1input2 1819 500144.0.0: Signal status w...
33 @ oPosact Real S = 5-0-0386.0.0: Active position feedbackvalue 0 Ads 1input3  20..23 5-0-0386.0.0: Active position.
3@ ovelae Real %ND3E 5-0-0535.0.0: Active velocity feedback value 0 A 1input4  24..27 5-0-0535.0.0: Active velocity .
35 @ » (DriveData Outpur “iControliord DCFcXD” %Q200 ) =] 5-0-0390.0.0: Diagnestic message number 0 fbis 1inputs  28.31 500390.0.0: Diagnostic mes...
36 @ Teg 01 Bool %6M45.0 (=] 0 26
37 <@ » (Drivedata_input “stStatusWord_DCP_cXD” %I16.0 (=) o 27
38 @  stAccDecscalingFactor Real _EJ = -
39 <Add new o 29

o 210

o 211

(<] ]

R911420398, Edition 01 Bosch Rexroth AG
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Description of the FB_TIA PN_DCP_cXD
function block

Brief description

The function block FB_TIA PN _DCP_cXD facilitates the use of the positioning
functions of ctrIX DRIVE drive controllers via PROFINET communication with
Siemens TIA PLC CPUs.

The drive controller only executes the position control when the "MainMode" is
active.

The parameters required by the function block are exchanged as cyclic data (AT
and MDT), via the "stStatusWord_cXD" and "stControlWord_cXD" structures.

The command values and actual values are scaled with the help of the
"PosScalingFactor", "AccDecScalingFactor" and "VelScalingFactor" factors.

The function block can be used from firmware version AXS-V-0308 with ctrIX
DRIVE.

Interface description

Function blocks programmed in the programming languages SCL (Structured
Control Language) or GRAPH cannot be switched.

FE TIA PN DCP cXD

Bool |EnableOM DriveOperatingMode| Bool
Bool |EnableCM DriveEnabled| Bool
Bool |DriveEnable MainMode| Bool
Bool |DriveStart HomingAck| Bool
Bool |StartHoming InPos| Bool
Bool _|ClearError NewValuePossible| Bool
Bool _|JogPos SetPosAck| Bool
Bool _|JogNeg Hardwarelock| Bool
Bool _|StartPositioning CommandChanged| Bool
Bool _|AbsRel DriveWarning| Bool
Bool _|ImmediateChange DriveError]| Bool
Bool _|SetAbsPos InStandstill) Bool
Real |SecondOpMode DriveDiagnosticNumber|  DINT
Real |PositionCmd PositionAct| Real
Real _|VelocityCmd VelocityAct| Real
Real |AccelerationCmd stOutputDrive| stControlWord_cXD
Real |DecelerationCmd
Real |PosScalingFactor
Real [AccDecScalingFactor
Real _[VelScalingFactor

stStatusWord_cXD _[stinputDrive

Fig. 4: FB_TIA_PN_DCP_cXD function block

Bosch Rexroth AG
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Table 1: Interface variables of the FB_TIA_PN_DCP_cXD function block

I/O type Name Data type Description
VAR_INPUT EnableOM BOOL Switch ctrlX DRIVE to operating mode (PM—OM)
EnableCM BOOL Switch ctrIX DRIVE to configuration mode (OM—CM)
Enabling ctrIX DRIVE (—) S-0-0134, bit 14
DriveEnable BOOL
Command "Power On", which switches to "AH"
DriveStart BOOL Command "Operating mode",ctrIX DRIVE switches to "AF"
StartHoming BOOL With rising edge, homing of ctrIX DRIVE is started
With rising edge, the command "Clear error" is executed
ClearError BOOL .
in ctrIX DRIVE
Positioning mode "Infinite travel" (jog mode) in positive
JogPos BOOL . . & (jog ) P
direction
Positioning mode "Infinite travel" (jog mode) in negative
JogNeg BOOL . ) g (jog ) &
direction
StartPositioning BOOL New commanded values are applied with rising edge
Switching between "Absolute commanding" and "Relative
commanding"
AbsRel BOOL

® FALSE: “Absolute commanding”

® TRUE: "Relative commanding"

New commanded values become valid immediately if
ImmediateChange BOOL y

"TRUE"
SetAbsPos BOOL Setting the absolute value
SecondOpMode BOOL Switching to the second operation mode
PositionCmd Real Positioning command value (S-0-0282)
VelocityCmd Real Positioning velocity (S-0-0259)
AccelerationCmd Real Positioning acceleration (S—0-0260)
DecelerationCmd Real Positioning deceleration (S-0-0359)

Scaling for the position value (S-0-0078) (default value:
100)

Scaling for acceleration and deceleration value (S-0-
0162) (default value: 100)

PosScalingFactor Real

AccDecScalingFactor |Real

Scaling for the velocity value (S—-0-0046) (default value:

VelScalingFactor Real 100)
stinputDrive stStatusWord_cXD Input structure for the current values of ctrIX DRIVE
VAR_OUTPUT ctrIX DRIVE is in operating mode (OM)

DriveOperatingMode |BOOL ® FALSE: PM
e TRUE: OM

DriveEnabled BOOL ctrIX DRIVE with power on, with torque

MainMode BOOL Primary operation mode active and ctrIX DRIVE follows
the commanded value

HomingAck BOOL ctrIX DRIVE has been homed

InPos BOOL ctrIX DRIVE in position, last commanded value reached
ctrIX DRIVE is ready for new commanded values, this can

NewValuePossible BOOL be realized with a rising edge at the "StartPositioning"
input

SetPosAck BOOL Position command value reached

Bosch Rexroth AG R911420398, Edition 01
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1/0 type Name Data type Description
Locked by hardware (P-0-0110, bit 7)
HardwareLock BOOL ® FALSE: The axis is not locked by hardware inputs or

safety inputs.

® TRUE: The axis is locked due to a hardware input.

CommandChanged |BOOL

Command change bit (P-0-0115, bit 5)

® FALSE: No change in command state

® TRUE: Command state has changed

DriveWarning BOOL Class 2 diagnostics, warning S-0-0012
DriveError BOOL Class 1 diagnostics, error S-0-0011
InStandstill BOOL ctArIX DRIVE has been stopped (current velocity < velocity
window)
DriveDiagnostic- . .
DINT ctrIX DRIVE diagnostic number from S-0-0390
Number
PositionAct REAL Active actual position value (S-0-0386)
VelocityAct REAL Actual velocity value (S-0-0040)
stOutputDrive stControlWord_cXD Output structure for the current values of ctrIX DRIVE

R911420398, Edition 01

Minimum, maximum and default values
The values of the function block inputs are applied continuously.

The default value for inputs with the data type "BOOL" is "FALSE"; for inputs
with the data type "REAL” it is "0".

Functional description

The function block FB_TIA PN _DCP_cXD facilitates the use of the positioning
functions of ctrIX DRIVE drive controllers via PROFINET communication with
Siemens TIA PLC CPUs.

Various values can be commanded at the function block inputs and can be
specified in the control word.

The actual values and the status word of ctrIX DRIVE are evaluated and dis-
played at the function block outputs.

Supported functions

e Drive-controlled positioning (the main function of the function block)
Before drive-controlled positioning is started with a rising edge at
the "StartPositioning" input, the values for position "PositionCmd",
velocity "VelocityCmd", acceleration "AccelerationCmd" and deceleration
"DecelerationCmd" have to be checked.
The resolution of the position value "PosScalingFactor", the accelera-
tion and deceleration value "AccDecScalingFactor" and the velocity value
"VelScalingFactor" are used within the function block to scale the position,
the acceleration/deceleration and the velocity.
The motion control of ctrIX DRIVE to the specified position at "PositionCmd"
only starts if the two inputs "JogPos" and "JogNeg" have been set to
"FALSE".

e Position-controlled jog mode
With the function block inputs "JogPos" and "JogNeg", ctrlX DRIVE can be
continuously moved in positive or negative direction.
At the "VelocityCmd" input, the velocity has to be specified.

Non-functional criteria: The parameters (limit values) and the cyclic data (AT
and MDT) have been configured and parameterized in ctrlX DRIVE.

Bosch Rexroth AG

Description of the
FB TIA PN _DCP_cXD function block
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Example program

Description

The example shows the use of the FB_TIA PN_DCP_cXD function block at the
SIMATIC S7-1200 and SIMATIC S7-1500 controls in the different operation
modes.

The main program "OB1" contains an instance "DB1" of the
FB_TIA_PN_DCP_cXD function block with the I/O image link to ctrIX DRIVE.

¥ ] TIA_PN_DCP_cXD
I’ Add new device
Hﬁb Devices & networks
» [ CPU1200 [CPU 1215C DC/DC/DC]
~ [/ CPU1500 [CPU 1515-2 PN]
fIY Device configuration
% Online & diagnostics
b r:n. Program blocks
I Add new block
& Main [0B1]
@ Instance_FB_DCP_cxD [DE1]
b [£z] PN_DCP_cXD
» [ Technology cbjects
» External source files
» g PLCtags
» EE:, PLC data types

Bosch Rexroth AG

Example program
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Default tag table
. Name Damtype  Address Retain | Acces... Writa.. Visibl... Supervision
1 40 sEnableom Bool %MO.0 - [~ [~ )]
2 40 sEnablecMm Bool %MO.1 ™l [~ )]
3 4@  sDriveEnable Bool %MD 2 = [~
4 4] sDriveStart Bool 2%MO 3 - ™ W )]
5 < sDriveHoming Bool %MO.4 (A W 2
6 < sClearError Bool %MO0.5 g E B
7 <@ slogPos Bool %LMO.6 ¥ vl
8 @ slogNeg Bool %LMO.7 ] ™ [~ 7]
) <0 sNewValue Bool %M1.0 ™ [~ )]
10 @@  sAbs_Rel Bool %11 ™ [~ )]
11 4@ slmmediateChange Bool %M1.2 (¥ =2 vl
12 40  sSetAbsPos Bool %A1 3 ™ 2 )]
13 4@ sSecondOperationMode Bool %M1.4 = ™ 2 =]
14 4@ sPosCmd Real %MD2 v =] ™
15 4@ svelcmd Real %MD6 ™ =2
16 @ sAccCmd Real %MD 10 ™ = v
17 41 sDecCmd Real %MD 14 B ™ ¥ ™)
18 4 srPosScalingFactor Real %MD18 ™ [~ )]
19 <4 srvelScalingFactor Real %MD22 =
20 4D  srAccDecScalingFactor Real %MD49 |~ > ™)
21 4 oDriveOperatingMode Bool %M27.0 - i~ ™ ]
22 4@ oDriveEnabled Bool %M27.1 ™ ™ ¥
23 @ oMsinMode Bool %M27 .2 f = i~
24 4@  oHomingAck Bool %273 f =] I~
25 40 olnPos Bool %M27.4 -] [ ! I~
26 4@ oNewValuePossible Bool %M27.5 ™) [~ )]
27 @  oSetPosAck Bool %M27.6 ™
28 40 oHardwarelock Bool %LM27.7 [~ [~ ]
29 g oCommandChanged Bool %M28.0 = ™ [~ )]
30 @ oDriveWarning Bool %M28.1 ™ [~ =]
31 40 oDriveError Bool %M28.2 A 7]
32 4@ olnStandstill Bool %LM2B.3 () = I~
32 @ olnStandstill Bool %283 () = ™2
33 4@ oDriveDiagnosis Dint %MD29 I~ = I~
34 @  oPosAct Real %MD34 )] [~ )]
35 @ ovelact Real %MD38 )] ) )]
36 40 » DriveData_Output *stControlWord... %Q0.0 ™ =
37 @ Teg 0! Bool %M45.0 = )] ~ )]
38 40 » DriveData_lnput *stStatusWord_... %I0.0 ] [~ )]
39 <Add new>

Bosch Rexroth AG R911420398, Edition 01
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Switching the drive to AF

A rising edge at input "ClearError" clears all current errors at ctrIX DRIVE. If the
configuration is correct, ctrIX DRIVE now is in the "Ab" (Drive ready) state.

LAF_CAL
%WM45.0 BT
*Tag_01* FB_PN_DCP_cXD" C0500
— b———en ENO Reset class 1 ics, emor reset
TRUE TRUE ')
w00 T < &
sEnableOM —iEnableOM DriveOperating| “oDriveOperating
Mode |—i Mode”
FALSE AH Drive Halt
2 W01 FALSE active
sEnableChf =={EnableCM WM27.1
— DriveEnabled == "oDriveEnabled” AF Drive enabled
0 .2 TRUE
"sDnveEnable” ==|DriveEnable 272 1
MainMode — “oMainMode”
FALSE —emmome () Drive enable L
W03 FALSE
“sDriveStart’ —-| DriveStart 273 L
— HomingAck ~—"cHomingAck
. Moa FALSE Ab Drive ready
sDriveHoming” —=|StartHoming w274
— InPos (= "olnPos” ]
W05
*sClearError” —{ClearEror E:“LEE 5
FALSE NewValuePossi 'oN'eanluePo: H [ omforp j/
W06 ble [--1ble
"5JogPos” == jogPos FALSE
— UWADT £
To switch to "AH" (Drive Halt), set the inputs "EnableOM"="TRUE",
"DriveEnable"="TRUE" and "DriveStart"="FALSE".
oA =
S Aivate sounion mede mceten
b . —WET - o
Teg0 B_M_DCFc “
| } —EH Ency . Q
g
. wang 1"5::; BH Detve Hatl
s mable 307 — EnablsCm DrweOpeating|  “oOmeOpenbng lﬂll
— e
a3 . AF Deive snabled
“3Eru bl e EngiieCll WIT 1
_ Dt nabbed — "ol Ena bied"
-
Sspaetnate” —|Eabvanatie . — 3 Ditve andile i
— ik [— "ol nkicde®
T 3 TRUE
"shmeiin” - Geeefiart :sh:.l.'l Ere Al Detve mady
FaLLE Feming/ck— otaminphck
WAD 4 raLsE
D Homng” == Ginrriameng WAIT 4
— P =R
Wwps | ese | e 7y Famacy for powes
"SRRI mm Ehes o et :::fl:l 4 i dm L)
'::lfll m&ﬂ-_‘;‘:-‘fdﬂll\,-m::.

R911420398, Edition 01

If ctrIX DRIVE is in "AH" (Drive Halt), use "DriveStart"="TRUE" to switch ctrlIX
DRIVE to "AF" (Drive enabled).

The "AF" state is the prerequisite to move the axis of ctrIX DRIVE in jog mode or
by position specification.

Bosch Rexroth AG

Example program
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WMO0.6
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®DB1
*Instance_FB_
DCP_cXD"
U450 A1
"Tag_01" FB_PN_DCP_cX¥D"
{ | EN ENO
TRUE TRUE
0.0 W27.0
sEnableOM — EnableOM DriveOperating| °oDriveOperating
Mode®
FALSE o
W0 TRUE
“sEnableCM —=|EnableCM W27.1
= —i "oDriveEnabled”™
— DriveEnabled D
M0 .2 TRUE
“sDriveEnable” — DriveEnable W27 .2
— MeinMode — "oMainMode™
WMO03 TRUE
“sDriveStart” &1 DriveStart Wm27.3
— HomingAck [— “oHomingAck”
. "Mﬂ-j FALSE
sDnveHoming" -~ StartHoming W27 4
i - "clnPos®
FALSE s
W05
“sClearError” ==|ClearErrar mff 5
FALSE NewValuePossi 'ON'EWVEH.JEPOS:I
ble }— ble

ctrIX DRIVE "jogging"

Before the axis of ctrIX DRIVE can be moved in jog mode, the resolution for
the position value, the velocity value, the positioning acceleration and the posi-

tioning deceleration has to be specified.

g

30.0
WD10 | AccelerationCm
“sAccCmd" ==d
25.0
WMD14  |pecelerationC
“tDecCmd” — md
1000.0
WMD18
“srPosScalingFact  |PosScalingFact
o] e
1000.0
WMMD22
"srVelScalingFact  |yelScalingFact
s ] g or

C0200
Activate ion mode
command
<
Drive Halt
AH active
AF Drive enabled
-eeeeen ) Drive enable i
L
Ab Drive ready
] _ ~ Ready for power -
: output Y

VelocityAct

stOutputDrive

P L A

— "oVelAct”

PH20.0

"DriveData_
Qutput”

If the velocity is specified in "VelocityCmd="30", use "JogPos" ="TRUE" to tra-
verse in positive direction and use "JogNeg"="TRUE" to traverse in negative

direction.

R911420398, Edition 01
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ctrIX DRIVE position-guided "jogging"

In contrast to "jogging", a position has to be specified for the position-guided
"jogging" in "PositionCmd". With a rising edge at "StartPositioning"="TRUE”, the
axis of ctrIX DRIVE moves to the position.

Homing ctrIX DRIVE

O Before the function block can be used to start homing ctrIX DRIVE, cancel the
ﬂ reference point (command C1500) by means of ctrIX DRIVE Engineering.

See also Application Manual of firmware "Establishing the position data refer-

ence".
ST DriveEnabled }— "oDriveEnabled"” 7||== .
%m0 .2 TRUE % O Encoder 1in reference
“sDriveEnable” — DriveEnable Y27 2 @ Axis reference via
SHHE MainMode — "oMainMode” g i (® Encoder 1 (O Encoder 2
[
%MO0 .3 FALSE () Axis in reference
“sDriveStart” — DriveStart W27 3 —
EALSE HomingAck —— "cHomingAck”™ __3 | Clear encoder 1 position status |
a o
... i TRUE 3 Set absolute postion for encoder 1
sDriveHoming”™ --! StartHoming W27 4 1
“olnPos” Allow to set absolute position during drive enable AF
EALSE InPos }|— “cinPo — [ Alow p g driv
. R0 5 e = ]:I s-controlled homing procedure
sClearError” ~~| ClearE mror 275 _E: iive-contr. homing with abs. measuring system
FALSE NewValuePossi 'UN.evWaIuePo::i g.
%M0.6 ble|—ible 2
"sjogPos” ==| jogPos FALSE E
FALSE w276
UMO 7 SetPosAck —="oSetPosAck
Homing can then be started with a rising edge at
"StartHoming"="TRUE". Homing is acknowledged with "HominAck"="TRUE" and
"CommandChanged"="TRUE".
%0 2 &l W Ecooe T rgeenee |
: - TRUE - :
reEnable® — priveEnable U272 o Auis reference via
TRUE MainMode — “cMainMode” z (®) Encoder 1 () Encoddr 2
@a
%03 TG @ Asis in reference
riveStart’ — DriveStart 273 |
T HomingAck fi— "cHomingAck” | _i? I Clear encoder 1 position status I
o o
ey ) FALSE 2 Set absolute positon for encoder 1
Homing™ == StartHoming W27 4 w
=="olnPos” Allow to set absolute position during d able AF
=T InPos == "cInPo - ] Allow to set absolute position during drive en
| WO-? FALSE = L':I >-controlled homing procedure
learError” ——|ClearError W27 5 §- iivecontr. homing with abs. measuring system
FALSE NewValuePossi| oN.ewVaIuePossl g.
MO 6 ble ==ble 2
“sJogPos” ==| JogPos EALSE | )
FALSE w276 i
0.7 SetPosAck ——1"oSetPosAck
'slogNeg” --| jogNeg s
FALSE ?wz?_r .
%M1.0 HardwareLock —="ocHardwarelLock
lewValue® -=|StartPositioning
TRUE
FALSE - =
M1 CommandChan| | “oCemmandChan
sAbs_Rel" -=| absRel ged -figed”

R911420398, Edition 01 Bosch Rexroth AG
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