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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 PN _Power-
Supply_cXD.

The function block FB_PN_PowerSupply_cXD enables the control of ctrIX DRIVE
supply units and power sections via PROFINET communication with Siemens
TIA PLC CPUs of the S7-1200 and S7-1500 series.

With the help of the function block FB_PN_PowerSupply cXD the following is
facilitated:

e |dentifying internal states of the device

e Handling transitions between the state machines of the device

e Controlling the operating mode

e Clearing errors of the device

e Reading out diagnostic information of the device

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_PN_PowerSupply cXD function block.

Editions of this documentation

Edition Release date |Comment
01 2023-12-07 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
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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 R911420403, 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
S-0-1720.0.2, Power supply control: Status word

Setings IPsettings St St 1

[RIOJF] !
Foag

- Data configuration
Status prepare i
— 0 S-0-0135: Drive status word
Number 105 ] 2 5-0-0144 : Signal status word
Producer cycle time 3000.000 u: 4  50-0386: Active posibon feedback value

] S-0-0535 - Active velocity feedback value
12 50-03%0 : Diagnostic message number
16 5-0-1720.0.2 : Power supply status word

L ARE SR E 0T ML L
X X X X X | X X

Max. connection length 56
Cumert conn. length |20
-1

Process data

Fig. 2: Configuring process data in AT

R911420403, Edition 01 Bosch Rexroth AG
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Configuration — ctrIX DRIVE Engineering

Process data to be configured in the MDT:

S-0-0134, Servodrive profile: Control word
S-0-0145, Signal control word: Value

S-0-0259, Positioning profile: Profile velocity
S-0-0260, Positioning profile: Acceleration
S-0-0359, Positioning profile: Deceleration
S-0-1720.0.1, Power supply control: Control word

Settings P settings Slot0 Skt 1

S-0-0282, Drive-controlled positioning: Command value

BOOGE0

2
=

a0

m

7]

1 Data configuration

Consumer asynch. l{nn _wﬂch:lng} | ;

[ 1 Offset IDN +* | X
Siatus prepare

e ——— 0 500134 Master control word * X
Humber i | 2 S-0-0145: Signal control word + x
Producer cycle time 3000.000 |us 4  S5(0-0282: Positioning command value + X
Allowed data losses 4 | 8 S0-0259: Positioning velocity + x
o ::0 . 12 S-0-0260: Positioning acceleration + x

courter

= 16  S-0-0359: Positioning deceleration * X
Max. connection length |56 | 20 S0-17200.1: Power supply control word + x
Cument conn. length 26

-
Process data

Fig. 3: Configuring process data in MDT
Configuring the signal control word

3. ) Configuring the target parameters and bit numbers in the
word (S-0-0144).

Status Target parameter
Bt 0: O |S0-0000.0.0: <empty> v
Bt 1: O |5-0-0000.0.0: <cempty> v
Bt 2. (O | S0-0000.0.0: <empty> v
Bt 3. O | 5-0-0000.0.0: <cempty> v
Bt 4: (O | S0-0000.0.0: <empty> v
Bit5 O |5-00099.00: Class 1 diagnostics: C0500 Reset command w
Bt 6: (O | S0-0000.0.0: <empty> v
Bt 7. O |S-0-0000.0.0: <cempty> v
Bt 8: O |S0-0000.0.0: <empty> v
Bt 9. O |5-0-0000.0.0: <cempty> v
Bt 10: O | S-0-0000.0.0: <empty> v
Bt 11: O | 5-0-0000.0.0: <empty> v
Bt 12: (O | S0-0000.0.0: <empty> v
Bt 13: O | 5-0-0000.0.0: <empty> v
Bt 14: (O | S0-0000.0.0: <empty> v
Bt 15: O | 5-0-0000.0.0: <empty> v

Fig. 4: PN_PowerSupply cXD _Signal control word settings - ctrIX DRIVE Engineering.

Bosch Rexroth AG
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Configuring the signal status word

4. ), Configuring the source parameters and bit numbers in the signal status
word (S—0-0145).

Status Source parameter Bit number

(0 | 50-0424.0.0: Subdevice STM: Status, parameterization mode « |0 | By
©  5-0-0424.0.0: Subdevice STM: Status, parameterization mode = (1 w E"g
(0 | 50-0437.0.0: Positioning status: Word w2 | By
() | 5-0-0419.0.0: Drivecontrolled positioning: Command acknowledgment ~| |0 W E"g
(2 | 5040331.0.0: Velocity status: Actual value = 0 |0 v By
(2 P-0-0115.0.0: Axis state machine: Status word, axis ~| |5 ~ | g
(D | 5-0-0000.0.0: <no signal> | |0 Ey
(O | 50-0000.0.0: <no signal> ~ | |0 Za
(2 | P00110.0.0: Axis state machine: Status word 2, axis w | |7 v By
(O | 50-0000.0.0: <no signal> ~ | |0 Za
(D | 5-0-0000.0.0: <no signal> | |0 Ey
(O | 50-0000.0.0: <no signal> ~ | |0 Za
(D | 5-0-0000.0.0: <no signal> | |0 Ey
(O | 50-0000.0.0: <no signal> ~ | |0 Za
(D | 5-0-0000.0.0: <no signal> | |0 Ey
(O | 50-0000.0.0: <no signal> ~ | |0 Za

4.3 Configuration — Siemens TIA Portal

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

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

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 ctrlX
DRIVE Engineering or ctrIX WORKS. To go directly to the installation direc-
tory of ctrlIX 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:

R911420403, Edition 01 Bosch Rexroth AG

Configuration



14/40  ctrIX DRIVE

Configuration — Siemens TIA Portal

Bosch Rexroth AG

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

the Help of the TIA Portal).

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

Optionen

-

w | Katalog

|-:5uu:hen:-

[l ]

[ Filter Profil: <Alles

v [ Controller

(=3 HM

E PCSystemne

[ Antriebe & Starter

E Metzkomponenten

(1 Erfassen & Uberwachen
E Dezentrale Peripherie

(1 Feldgerate
ﬁ Weitere Feldgerdte

|y v v w w wv wv w w

~ [l FROFINETIO
- E Drives

~ [ ctrlx DRIVE

[ stromversorgung und -verteilung

» (1 Weitere EthermetGerite

~ [ Bosch Rexroth AG

[l ctrix DRIVE xCD
[l ctrix DRIVE xC5
[l cirix DRIVE XMD
[l ctrix DRIVE xMs
[l cirix DRIVE xnv
[l cirix DRIVE XVE
[l ctrix DRIVE xvR

[~] [}

R911420403, Edition 01



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.

ctr DRIVE
CPU 1215C

ctrIX DRIVE 15/40

Configuration — Siemens TIA Portal

ctrhe-drive-xcd
ctrl¥ DRIVE ¥CD

ctrl¥ DRIVE

ctrIX DRIVE configuration — Adding input and output modules

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

J Device overview

ctrIX DRIVE.

®» The input and output modules are mapped.

w Module

¥ ctrix-drive-xcd

} XCDinterface PF30
b Axis 1 output_1
¥ Axis 1input_1

R911420403, Edition 01

2

0 0x1
0 Axis 1 output

0 Axis 1 safety output
0 Axis 1 safetyinput
0 Axis 2 output

0 Axis 2 input

0  Axis 2 safety output
0 Axis 2 safety input

| address  Q address Type
ctrlX DRIVE XCD
ctrlx-drive-xcd
Axis 1 output

Axis 1input

[+

A | Catalog
[ Filter Profile: | <All=
» [ Head module
'ﬁ Module
i T 1 input

[l Axis 1 output

[l 2xis 1 safetyinput

[l ~xis 1 safety output

Il ~xis 2 input

[l 25 2 output

[l Axis 2 safetyinput

[l 25 2 safety output
] ﬁ submodules

Bosch Rexroth AG

Configuration
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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 "I address" and "Q_address"
values as they are configured in ctrIX DRIVE.

Important: For "I _address" and "Q_address", the address numbers have
to have the order shown.
e Control word (Axis 1 output 1):
- S-0-0134 and S-0-0145
- S-0-1720.0.1
e Status word (Axis 1 input 1):
- S$-0-0135 and S-0-0144
- S-0-1720.0.2
e Diagnostics: S-0-0390
il "Axis 1 output_1" and "Axis 1 input_1" are slots at the Siemens TIA
PLC CPU.
The |- 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_PN_PowerSupply cXD function block on page 21.

Bosch Rexroth AG R911420403, Edition 01
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‘; Topology view

||5E~n Network view

“T" Device view

Wl S

.Il
M
it}
i
o8
I+
&
I

BT 6!

HF Ak —0—

%DB4
*FB_PowerSupphy_
DE_1"
%320 el
“Enable_F8" FB_PN_PowerSupply_cXD"
— —en ENO
| oo WMI1B.0
In_Enable” — Enable “out_in
Tz InOperation —i Operation®
“In_Targethode” — TargetMode 18 1
anw Error — “Out_Error”
*In_Operation  OperationMode W20
MaodeSelection” — Selection ErrorlD — “Out_ErroriD®
. HAWG WIW22
In_Erroriode ErroriMode "Out_Actual
AMD8 ActualMode — Mode”
"In_Ti it
n_Timeou Timeout WW24
WM12.0 OperationMode ~ “Out_Operation
“In_ClearError — ClearError Status — ModeStatus™
. W26 0
stinputDrive Powersupply “Out_Power
Error —1 5upplyError”
WM26.1
PowerSupply ~ Qut_Power

Warning —i 5 upplyViaming”

W26 2
*Out_ClearError
ClearErrorack —Ack”

DriveDiagnostic
Number

stOutputDriy

TIA_I'N_PowerSupply_V17 » CPU1500 [CPU 7515-2 PN] » PLC tags

MD28
"Out_State”

Device overview

2| medule

Axis 1 safetyin...

Rack |slot | address | Q address
> ctrixdrive-xcd o 1]
b XCDinterface PF30 o 0x1
> Axis 1 output_1 o Axis 1 output
E-D-O1 34.0.0: Master control word o Axis 1 output 1 68..69 l
300145 Signal control wor "] ATou(pulZ 70..71
5-0-0282.0.0: Positioning command value ] Axis 1 output 3 72..75
5-0-0259.0.0: Positicning velocity 0 Axis 1 output4 76..79
5-0-0260.0.0: Positioning acceleration o Axis 1 output 5 80..83
5-0-0359.0.0: Positioning deceleration o Axis 1 output 6 84..87
5-0-1720.0.1: Power supply control word 0 Axis 1output7 88..89
o 18
o 19
o 110
o m
] 112
] 113
o 114
o 115
> Axs 1input 1 o Axis 1 input
l 5-0-0135.0.0: Drive status word o Axis 1input 1 68...69 ]
5-0-0144.0.0: Signal status word o Axis 1input 2 70.71
5-0-0386.0.0: Active position feedback value o Axis 1input3 72.75
5-0-0535.0.0: Active velocity feedback value o Axis 1input4 76..79
5-0-0390.0.0: Diagnostic message number 0  Axis 1input5  80.83
5-0-1720.0.2: Power supply status word "] Axis 1input6 84..85
o 27
o 28
o 29
] 210
o 2n
o 212
o 213
o 214
o 215
"] Axis 1 safetyo...
o

- Tags H & User constants H@ System constants

& et &

R911420403, Edition 01

me Tag table Data type Address Ret:
1 In_Enable Defaulttag table_1  Bool %MO0.0
2 In_TargetMod| Defaulttag table_1 Int W2
3 ModeSelection Defaulttag table_1 Int AL
4 Defaulttag table_1 Int WS
5 Defaulttag table_1 Time %MD
6 _ClearError Defaulttag table_1  Bool %h12.0
7 (In_inLADDR Defaulttag table_1 “stStatusWord_.. %I68.0 )y i
8 (In_outLADDR Default tag table_1  “stControlVord... %0Q68.0 ]
9 -a Out_InDperation Defaulttag table_1  Bool %Wh18.0
10 40 OutEror Defaulttag table_1  Bool %181
n - Qut_ErrerlD Defaulttag table_1 Int W20
12 Out_Actualhiode Defaulttag table_1 Int Wh22
13 @ Out_OperationModeStatus Defaulttag table_1 Int W24
|4 <a Qut_PowersupplyError Defaulttag table_1 Bool %M26.0
s @ out Fowersuoohwiaming Defaulttaa table 1 Bool %261

ces. | Writa_.  Visibl.  Supervision Comment
W 8 =&
¥ ¥ @
g & &
M &8 =
M &8 &
g 8 &
s &8 &
M &8 &
g & &
g & &
W &8 =&
¥ ¥ @
g & &
M &8 =
= = =
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Description of the FB_PN_PowerSupply cXD
function block

Brief description

The function block FB_PN_PowerSupply_cXD enables the control of ctrIX DRIVE
supply units and power sections via PROFINET communication with Siemens
TIA PLC CPUs of the S7-1200 and S7-1500 series.

With the help of the function block FB_PN_PowerSupply cXD the following is
facilitated:

Identifying internal states of the device

Handling transitions between the state machines of the device
Controlling the operating mode

Clearing errors of the device

Reading out diagnostic information of the device

The main function of the function block FB_PN_PowerSupply cXD is to perform
a transition of the power supply to the requested target mode.

Bosch Rexroth AG

Description of the

pply_cXD function block

FB PN_PowerSu
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Interface description

WDB4
“FB_PowerSupply_
DB_1"
%W32.0 WB1
“Enable_FB" “FB_PN_PowerSupply_cXD"
| | en £no
. ".'f:l'u"l[l'.[ll' W18.0
In_Enable” == Enable "Out_In
LW InOperation — Cperation’
"In_TargethMode” — TargethMode W18 1
- Error — "Cut_Error”
“In_Operation  QOperationMode WMW20
ModeSelection” — Selection ErroriD — "Out_ErroriD”
. "'Hu"l'i"ﬁi Nz 2
In_Erreriode Erroriode "Out_Actual
MDA ActualMode — Mode®
“In_Ti t*
n_Timeou Timeout UMWEA
W112.0 OperationMode  “Out_Operation
“In_ClearError® = ClearErrar Status ModeStatus”
PAGE O WMM26.0
“In_InLADDR" — stinputDrive PowerSupply  ~Out_Power

Error — SUpplyErrar

PowerSupply

WMM261
"Out_Power

Warning — SupplyWarning”

262

"Cut_ClearError

ClearErrorAck — Ak

CriveDiagnostic
MNumber

stOutputDrive

Fig. 5: FB_PN_PowerSupply_cXD function block

@aDzs
"Qut_State”

PHQ6B .0
*In_OutLADDR"
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Table 1: Interface variables of the FB_PN_PowerSupply_cXD function block

1/0 type

Name

Data type

Description

VAR_INPUT

Enable

Bool

1: The function block is being processed

TargetMode*

Int

Selection of the target mode to be reached by the power

supply.

® 1 (MAINS_OFF_NO _DISCHARGE): The power supply
should immediately switch to the "Mains off" state, i.e.
without discharging the DC bus

® 2 (MAINS_OFF_DISCHARGE): The power supply
should first discharge the DC bus and then switch to
the "MAINS_OFF" state

® 3 (DC_POWER_OFF_NO_DISCHARGE): The power
supply is to be switched to the "DC_POWER_OFF"
state, independently of its current "ActualMode".

® 4 (DC_POWER_OFF_DISCHARGE): The power supply
is to perform the discharge of the DC bus and then
change to the "DC_POWER_OFF" state

e 5 (DC_BUS CHARGED): The power supply
change to the "DC bus charged" state.

® 6 (OPERATION_MODE): The power supply is to change
to the operating mode

is to

OperationModeSe-

lect

Int

Selecting the operating mode for supply unit / power sec-
tion:

® 1: Primary operation mode (S-0-1709.0.1)

® 2: Secondary operation mode 1 (S-0-1709.0.2)

® 3: Secondary operation mode 2 (S-0-1709.0.3)

® 4: Secondary operation mode 3 (S-0-1709.0.4)

Tip: The selected operation mode is also displayed in the
control word of the power supply (S-0-1720.0.1); the
prerequisite for this is that the external control of the

supply unit / power section via the field bus has been
configured (P-0-0860, bit 16/17="00").

ErrorMode*

Int

Selecting the state to which the supply unit / power sec-
tion is to change to when leaving an error state:

® 1 (ERROR_TRANSITION_NO_DISCHARGE): Depending
on the target mode, the function block switches either
to "MAINS_OFF" or "DC_POWER_OFF" - DC discharge
does not take place

® 2 (ERROR_TRANSITION_DISCHARGE): The function
block switches to "DC_DISCHARGING" and terminates
it before switching to the next state

Timeout

Time

Maximum time allowed for the transition from "Actual-
Mode" to "TargetMode"

ClearError

Bool

Clearing an error in the device using the command "Clear
error" (S-0-0099).

After the error has been cleared, operation of the function
block can be resumed by resetting the "Enable" input and
setting it again.

stinputDrive

stStatusWord_cXD

Input address of the AT parameters from the hardware
configuration for the power supply

R911420403, Edition 01
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I/O type Name Data type Description
VAR_OUTPUT Status parameter with the following values:
InOperation Bool ® 0: Function block is out of operation
® 1: Function block is active
Status parameter with the following values:
Error Bool ® 0: No error
® 1: Error occurred during function block execution
At the "ErrorID" output, an error code for the current
error of the function block is output in the event of an
error:
® 1000: Operation mode selection input is invalid
ErroriD Int ® 1001: Target mode input is invalid
® 1002: Error mode input is invalid
® 1003: Current mode is in unknown state
® 1004: Timeout on transition ("ActualMode" —Target-
Mode)
Current state of the state machine of the power supply
® 1 (MAINS_OFF): "Mains off"
The power supply is not connected to the mains. If
there is an output for controlling the mains contactor,
the mains contactor has been switched off.
® 2 (DC_POWER_OFF): The mains contactor has been
switched on. Charging of the DC bus has not been
started yet
® 3 (DC_BUS_CHARGING): The charging process of the
DC bus voltage is active. If necessary, this process can
be interrupted by changing the "TargetMode" input.
® 4 (DC_DISCHARGING): The DC bus is discharged.
ActualMode Int If necessary, this process can be interrupted by
changing the "TargetMode" input.
® 5 (DC_BUS_CHARGED): The DC bus is charged to
the peak voltage of the mains. No operation mode is
active.
® 6 (OPERATION_MODE): The selected operation mode
is active.
® 7 (ERROR): The power supply has detected an error,
the error bit in the status word is set to "1" and
the corresponding error number is contained in S-0-
0390.
® 99 (UNKNOWN_STATE): The status word of the power
supply does not correspond to a valid state. The error
is reported by the function block
Current operating mode of the supply unit / power sec-
tion:
® O: Primary operation mode (S-0-1709.0.1)
OperationModeS- Int ® 1: Secondary operation mode 1 (S-0-1709.0.2)
n
tatus ® 2: Secondary operation mode 2 (S-0-1709.0.3)
® 3: Secondary operation mode 3 (S-0-1709.0.4)
Tip: The current operation mode is also displayed in the
status word of the power supply (S-0-1720.0.2).
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1/0 type Name Data type Description
Status parameter with the following values:
[ ] :
PowerSupplyError Bool 0: No error
® 1: An internal error has occurred in the supply unit /
power section
Status parameter with the following values:
[ ] . i
PowerSupplyWarning |Bool 0: No warning
® 1: An internal warning has occurred in the supply
unit / power section
Status parameter with the following values:
® 0O: The "Clear error" command S-0-0099 was not exe-
ClearErrorAck Bool cuted or not executed successfully
® 1: The "Clear error" command S-0-0099 was exe-
cuted successfully
DriveDiagnostic- Dint Number of the diagnostic message from "PowerSup-
Number plyError" or "PowerSupplyWarning"
. Output address of the MDT parameters from the hard-
stOutputDrive stControlWord_cXD ] ]
ware configuration for the power supply
Legend:
*: There may be a conflicting combination of values at "ErrorMode" and "TargetMode". In such cases, "TargetMode" has
priority over "ErrorMode”, regardless of the input value (see also the following example).

Example of a conflicting combination of values at "ErrorMode" and "Target-
Mode":

The current mode (ActualMode) is in the error state.
The target mode (TargetMode) is "DC_POWER_OFF_NO _DISCHARGE".
The error mode (ErrorMode) is "ERROR_TRANSITION_DISCHARGE".

= When the power supply leaves the error state, target mode (TargetMode)
and error mode (ErrorMode) request this:

e The target mode (TargetMode) requests the power supply to go to the
"DC_POWER_OFF" state without discharging the DC bus.

e The error mode (ErrorMode) requests the power supply to discharge the DC
bus before it goes to the next state.

In this situation, the target mode (TargetMode) has priority and the power
supply is switched to the "DC_POWER_OFF" mode without discharging the DC
bus.

See also Application Manual of firmware "Power supply state machine"

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

Name Data type |[Minimum Maximum Default value
value value
Enable BOOL FALSE TRUE FALSE
TargetMode INT 1 6 1=MAINS_OFF_NO_DISCHARGE
OperationModeSelection |INT 1 4 1=Primary operation mode (S-0-
1709.0.1)
ErrorMode INT 1 2 1=ERROR_TRANSITION_NO_DISCHARGE
ClearError BOOL FALSE TRUE FALSE
Timeout TIME Not defined |Not defined |T#10s (10 seconds)

R911420403, Edition 01
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Functional description

The function block FB_PN_PowerSupply _cXD enables the control of ctrIX DRIVE
supply units and power sections via PROFINET communication with Siemens
TIA PLC CPUs of the S7-1200 and S7-1500 series.

With the help of the function block FB_PN_PowerSupply cXD the following is
facilitated:

Identifying internal states of the device

Handling transitions between the state machines of the device

Controlling the operating mode

Clearing errors of the device

Reading out diagnostic information of the device

The main function of the function block FB_PN_PowerSupply cXD is to perform
a transition of the power supply to the requested target mode.

The power supply status word (S-0-1720.0.2) is used by the function block
to determine the current state of the power supply State Machine. The target
mode to be reached by the power supply State Machine has to be selected at
the "TargetMode" input.

The time the device needs to get from the "ActualMode" to the "TargetMode"
is monitored by means of the time set at the "Timeout" input. If this time is
exceeded, an error is generated and the processing of the State Machine is
stopped.

When the enabling input "Enable" of the function block is reset, the func-
tion block determines the current state of the power supply and then

decides whether or not it is necessary to bring the power supply to the
"DC_POWER_OFF" state.

Error handling

Due to invalid inputs or due to the Timeout time having elapsed, the function
block may go to an error state. In both cases, the function block signals an
error and stops operation. The user has to remove the cause of the error, then
reset the "Enable" input and set it again to resume operation of the function
block.

If an error occurs, this is displayed at the "Error" output with "TRUE".

In the case of a function block error, processing is stopped until the error has
been resolved. When the device goes to the error state, the values at "Error-
Mode" and "TargetMode" decide on the next immediate state of the device. The
"Error" and "ErrorlD" outputs provide the required information in the case of a
function block error. The update of the function block outputs depends on the
PLC task cycle and PROFINET cycle.

The "ClearError" input provides the option to clear errors in the device. A rising
edge at the "ClearError" input triggers the "Clear error" command [C0500 (S-
0-0099)]. The status of the "Clear error" command is provided via the "ClearEr-
rorAck" output of the function block.

The diagnostic information of the device is continuously updated at the "Power-
SupplyError", "PowerSupplyWarning" and "DriveDiagnosticNumber" outputs.
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6 Example program

Introduction

25/40

The example program included in the package provides an insight into how to
implement the function block with its respective instances.

Fig. 6: Calling the function block

R911420403, Edition 01

“WDB4
"ME_
Powersupply_
DE_1"
%W132.0 WFB1
"Enable_FE" "MEB_PowerSupply
| | EN ENO
oo %UM18.0
In_Enable® — Enable “Out_
UMV InOperation —iInOperation”
*In_Targethdode” TargetMode W81
Errar =1 "Out_Error”
T
“In W20
OperationhModeSe  OperationMode ErrorlD — "Cut_ErroriD”
lection” i
Selection 22
URAWG "Out_
“In_Erroriiode” ErrorMode ActualMode — Actualiode”
WDa
*In_Tirmeout" Ti w24
_ imeout “Out_
w120 OperationMode OperaticnhodeSt
“In_ClearError® — ClearError Status atus”
PGB O
“In_InLADDR" - *M26.0
| | stinputDrive "out_
PowersupplyErr PowersupplyError
or—
W26 .1
"Out_
PowerSupplyWa PowerSupplyWarni
rAing — N9’
WM26.2
"Out_
ClearErrorack —i ClearErrorack”
DriveDiagnostic “MD28
Mumber "Out_State”
PHDESD
stOutputDrive — ~In_OutLADDR"
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Target mode "DC_POWER_OFF_NO_DISCHARGE " after initial switching-on

Initially, when ctrIX DRIVE has been connected to the PLC and switched on, the
power supply mode of ctrIX DRIVE is "MAINS_OFF" by default.

To change the power supply mode via the function block, use the "TargetMode"
tag. At "TargetMode" enter the value for "DC_POWER_OFF_NO _DISCHARGE",
whereupon the function block writes the corresponding data to the control
word (S-0-1720.0.1). In this step, the bb contact is closed (S-0-1720.0.1,
bit 12 "0"—>"1").

Check the current state at the "ActualMode" output of the function block:
"MAINS_OFF" — "DC_POWER_OFF_NO DISCHARGE ".

Device Auis / power supply [1] default Auis [2] default IP settings
Active operation mode |Ve|ocﬂy control ADD13
Operation mode displayed <Active op. mode> ™ [ |laa orpoweron
Axis €
Motion limit values Power supply - Q
Easy Velocty command Effective velocity command Effective torque./force bbV contact
Startup value valug 7IC command value Q Shre]
Node 0.0000] pm 0.0000 | pm I % AH Dive
Halt
Dri bled
Cmd val. adjustment/ Velocit Foc AF  Diive enzble
operation mode: wmto 715 motor cortrol — N
Velocity control contre’ \oop - with encoder - I () Drive enabl i)
Torque/
] force limitations LB Fr::dir Ab Drive ready
Curent feedback vabes | gm i F
B8 poametereditor 0 ox b B e
Position OCh
2 us
IDN 5-0-1720.0.1 -89 B3 | = = Safety technology Lb charged
st Velocity & |Axis / power supply [1] defal b 7] 57 32 sTo
commurication A O N—— Name Power supply control: Contral word @ Enabled
Status OK
DC bus not
Torque / force Min - el
Max -
Value Cb0000.0000.0000.0000
Safe-OF
L - bb Ready for bb Ready for oM
- @ operation operation
 Motor I I
Init M
PM Parameterization mode
6215....| Deg I I
110 XG31.1 Status messages Encoder 1 CM Configuration mode M
O In reference

Fig. 7: "MAINS_OFF" mode
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Device Axis / power supply [1] default Auis [2] default IP settings
Active operation mode |Ve|ocity control AD013
. - = Ready for power on
Operation mode displayed <Active op. mode> ~ | ([ orpoweron
Axis €
Mation limit values Power supply o @
Easy Velocity command Effective velocity command Effective torque/force bbY contact
Startup value value % command value (<] e
Mode 0.0000 | pm 0.0000 | pm [ oo]x Drive
I AH Halt
Dri bled
Cmd val. adjustment/ Velogit FOoC AF Dive ena
mode: coﬁ)’é 7{5 mator control — N
Velocity control control loop - with encoder - I () Drive enablh i
Torgue/
<I force limitations Ab Diive ready
Ciurent feedback valies
i BB parametereditor X — S \’
Pastion
IDN 5-0-1720.0.1 FEOR|ES Safely technalogy
Mastor Velocty & |Axis / power supply [1] defad| b 7] 57) 3 510
communication T —— MName Power supply contral: Contrel word @ Enabled
Status OK
Torque / force Min -
Max -
Value 0b0D01.0000.0000.0000
L Ready for Ready for oM
- bb operation bb operation
¥ []
(= I
PM Parameterization mode it
6215... | Deg I !
1/0 ¥G31.1 Status messages Encoder 1 CM Corfiguration mode cM
O In reference

Fig. 8: Target mode "DC_POWER_OFF_NO_DISCHARGE " after initial switching-on
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Switching from "DC_POWER_OFF_NO_DISCHARGE" to target mode
"DC_BUS_CHARGED"
Now change the power supply mode from "DC POWER_OFF_NO_DISCHARGE"

to "DC_BUS CHARGED" and visualize the change in ctrIX DRIVE with ctrIX
DRIVE Engineering.

To change the power supply mode via the function block, use the "TargetMode"
tag. At the "TargetMode" tag, enter the value for "DC_BUS_CHARGED" at which
the function block writes the corresponding data to the control word (S—-0-
1720.0.1)

Check the current state at the "ActualMode" output of the function block:
"DC_POWER_OFF" — "DC_BUS CHARGING" — "DC_BUS_CHARGED".

Device

Axis / power supply [1] default

Fuis [2] default

IP settings

Active operation mode

[ Velocity control

Operaticn mede displayed <Active op. mode>

Easy
Startup
Mode

Velocity command
value

0.0000 | pm

Motion limit values

Effective velocity command
value

0.0000 | rpm

i

Effective torque force
command value

Master
communication

Safe-OP

i il

Current feedback valies

Position

Velocity

Acceleration encoder 1

Torgue / force

110 XG31.1

Value (0b0101.0000.0000.0000

AD013
Ready for power on
Axis ¢ @
bbV contact
) closed
Drive
AH oy |
AF Drive enabled
I () Drive enabh 3')
Fower .
LB e Ab Drive ready

Cmd val. adjustment/ Velocit Foc
operation mode: iﬁ! % matar control
Velocity control control loop -with encoder -

Torgue/
] force limitations
BB parametereditor X
IDN S-0-1720.0.1 -8 e B3 | = o=
- Safety technology
& |Axis / power supply [1] defau b [ 57 3§
Name Power supply control: Contral word Gk
status OK © Enabled
Hin
Max

DC bus naot
charged

Status messages

Fig. 9: Target mode "DC_BUS_CHARGED"
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L - Ready for Ready for om
@ bb operation bb operation
gy j f
PM Farametenzation mode ful
[F525_ | Deg I I
Encoder 1 CM Configuration mode &
(2 In reference
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Readiness for power output  Voltage range

DC bus undervoltage threshold

Curmrent DC bus voltage
[ sy >

Yy

Ready for power
& o output (Ab)

Auxis gets —=
€3 Ready for power output LB
transmitted by the power supply

Supply system status messages Error reaction DC bus

Fig. 10: DC bus voltage measurement (DC bus charged)

Switching from "DC_BUS_CHARGED" to target mode "OPERATION_MODE"

Now change the power supply mode from "DC BUS CHARGED" to "OPERA-
TION_MODE" and visualize the change in ctrIX DRIVE with ctrIX DRIVE Engi-
neering.

To change the power supply mode via the function block, use the "TargetMode"
tag. At the "TargetMode" tag, enter the value for "OPERATION_MODE" in which
the function block writes the corresponding data to the control word (S—-0-
1720.0.1)

Check the current state at the "ActualMode" output of the function block:
"DC_BUS CHARGED" — "OPERATION_MODE".

Device Axis / power supply [1] default Auis [2] default IP settings
Active operation mode |Ve|ocﬂy control ADO12
Control and power seclions for
Operation mode displayed <Active op. mode> ~ (I3 operation
Axis L7
Motion limit values Power supply C &
Easy Velocity command Effective velocty command Effective torque.force bbV contact
Startup value value % command value [} closed
Mode 0.0000 | pm 0.0000 | pm I % Al Dive
Halt
D bled
Cmd val. adjustment/ Veloit FoC ARJUISSEES
operation mode: ﬁt 7IC motor contral _
Velocity control conuralloop - with encoder - I O Drive enabli i)
Torgue/
I force limitations LB f;,:d;r Ab Diive ready
Current feedback values | B2 T K
............ J—
ReET DN 5-0-1720.0.1 rGORB|EE e
Safety technology Lb charged
& |Axis / power supply [1] defay ﬂ( =i 3 &
Maet_er ) Velocty Name Power supply contral: Control word il
communication Acceleration encoder 1 | Status OK © Enabled
Torgue / force Min - bh DEh‘;LrSeT
Max -
Value 0b1101.0000.0000.0000
Safe-OP
U - bb Ready for bb Ready for oM
- @ operation operation
Motor I I
Init
- PM
PM Parameterization mode
16215 Deg I I
110 XG31.1 Status messages Encoder 1 CM Corfiguration mode cm
() In reference
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Switching from "OPERATION_MODE" to target mode "DC_POWER_OFF" and DC
bus not charged

Now change the power supply mode from "OPERATION MODE" to
"DC_POWER_OFF" and visualize the change in ctrIX DRIVE with ctrIX DRIVE
Engineering.

To change the power supply mode via the function block, use the "TargetMode"
tag. At the "TargetMode" tag, enter the value for "DC_POWER _OFF_NO _DIS-
CHARGE", whereupon the function block writes the corresponding data to the
control word (S-0-1720.0.1).

Check the current state at the "ActualMode" output of the function block:
"OPERATION_MODE" — "DC_POWER_OFF" and DC bus not charged.

Device fuis / power supply [1] default Auis [2] default IP settings
Active operation mode |Velocity control ADD13
. - Ready for power on
Operation mode displayed <Active op. mode> ~ | ([ e ——
Axis )
Motion limit values Power supply o &
Easy Velocity command Effective velocity command Effective torque.force bbV contact
Startup value value 7{5 command value (<] closed
Mode 0.0000 | pm 0.0000 | rpm Drive
| AH o
D bled
Cmd val. adjustment/ Velocit FOC AF Dive enable
operation mode: com!o 715 motor control — N
Velocity control contre’ ‘oop -with encoder - I O Drive enabh i)
Torgue/
] force limitations LB Fr'::;r Ab Drive ready
Curent feedback vaties g
i EB parametereditor b | PR k)
Postion T
2 us
IDN 5-0-1720.0.1 - R ooty tachnology e
& |Axis / power supply [1] defa >
Master ety Name P Iy control: C t% ,:l = . (Charg_|
i lame Power supply control: Control wor:
communication Acceleration encoder 1 ey © Enabled
Status OK
DC bus not
Torque / force Min ‘ Bb Sream
Max -
Value (b0001.0000.0000.0000 m
Safe-OP
L - bb Ready for bb Ready for oM
- D) operation operation
Mator I I
Init M
PM Parameterzation mode
6215... | peg I I
1/0 XG31.1 Status messages Encoder 1 CM Configuration mode cM
O In reference

Fig. 11: Target mode "DC_POWER_OFF" and DC bus not discharged
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Readiness for power output  Voltage range

DC bus undervoltage threshold

Curmrent DC bus voltage
[ sy >

Yy

Ready for power
& o output (Ab)

Auis gets ———=
€3 Ready for power output LB

transmitted by the power supply
Supply system status messages Error reaction DC hus

Fig. 12: DC bus voltage measurement (DC bus charged)
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Switching from "OPERATION_MODE" to target mode "DC_POWER_OFF_DIS-
CHARGE"

Now change the power supply mode from "OPERATION MODE" to
"DC_POWER_OFF_DISCHARGE" and visualize the change in ctrIX DRIVE with
ctrIX DRIVE Engineering.

To change the power supply mode via the function block, use the "Target-
Mode" tag. At the "TargetMode" tag, enter the value for "DC_POWER_OFF_DIS-
CHARGE", whereupon the function block writes the corresponding data to the
control word (S-0-1720.0.1).

Check the current state at the "ActualMode" output of the function block:
"OPERATION_MODE" — "DC_BUS_DISCHARGING" — "DC_POWER_OFF" and DC
bus discharged.

Device fuis / power supply [1] default Auis [2] default IP settings
Active operation mode |Velocity control ADD13
. - Ready for power on
Operation mode displayed <Active op. mode> ~ | ([ e ——
Axis )
Motion limit values Power supply &
Easy Velocity command Effective velocity command Effective torque.force bbV contact
Startup value value 7{5 command value (<] closed
Mode 0.0000 | rom 0.0000 | rom I [ oo]= AH D
Halt
D bled
Cmd val. adjustment/ Velocit FOC AF Dive enable
operation mode: ﬁ! 715 motor control )
Velocity control contre’ ‘oop -with encoder - I O Drive enabh i)
Torgue/
force limitations Power :
] o Ab Drive ready

Curent feedback vaties g
i BB parametereditor b | PR k)
Postion e
2 us
IDN 5-0-1720.0.1 - R Safety technalogy b Db

® [ v g 1 715 3 -

tte
i Name Power supply control: Control word L]
e Acceleration encoder 1 © Enabled
Status OK DC bus mot
us M
Torque / force Min - ‘ = charged

Max -
Value (b0001.0000.0000.0000 l

Safe-OP
i L bb Ready for bb Ready for OM
operation operation

Mator f 1
Init * * M

PM Parameterzation mode

6215... | peg I I
1/0 XG31.1 Status messages Encoder 1 CM Configuration mode cM

O In reference

Fig. 13: Target mode "DC_POWER_OFF" and DC bus discharged
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Readiness for power output  Voltage range

DC bus undervoltage threshald

Current DC bus voltage

ey >
Vv

~, Ready for power
& "Ocupi )

Auxis gets —
() Ready for power output LB
transmitted by the power supply

Supply system status messages Emor reaction DC bus

Fig. 14: DC bus voltage measurement (DC bus discharged)
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Switching from "OPERATION_MODE" to target mode "MAINS_OFF" and DC bus

charged

Now change the power supply mode from "OPERATION_MODE" to "MAINS_OFF"
and DC bus charged and visualize the change in ctrIX DRIVE with ctrIX DRIVE

Engineering.

To change the power supply mode via the function block, use the "TargetMode"
tag. At the "TargetMode" tag, enter the value for "MAINS OFF", whereupon
the function block writes the corresponding data to the control word (S—-0-

1720.0.1).

Check the current state at the "ActualMode" output of the function block:
"OPERATION_MODE" — "DC _POWER _OFF NO DISCHARGE" — "MAINS OFF"

and DC bus charged.

Device Auis / power supply [1] default s [2] default IP settings
Active operation mode |Ve|ocﬂy control ADD13
Operation mode displayed <Active op. mode> | ([ orpoweron
Axis €
Motion limit values Power supply - e
Easy Velocity command Effective velocity command Effective torque/force bbV contact
Startup value valug 7{5 command value & Shre]
Mode 0.0000 | pm 0.0000 | rpm I AH Dive
Halt
D bled
Cmd val. adjustment/ Velocit FOC AF Dnve enable
operation mode: W! % motor control _
Velocity control controlloop -with encoder - I () Drive enabl \i‘,l
Torque/
<I force limitations B Fr‘::dir Ab Drive ready
Cuirent feedback vales = B F
B parametereditor o= b1 (B S
Posttion 0Co
: us
IDN 5-0-1720.0.1 -8 e 3 | = = Safety technology Lb charged
Vater Velocity & |Axis / power supply [1] defal b 7] 57 3 sT0
communication R NI Name Power supply control: Control word @ Enabled
Status OK
DC bus not
Torque / force Min - Bb charged
Max -
Value 0b0000.0000.0000.0000
Safe-OP
L = bb Ready for bb Ready for oM
- @ operation operation
Mator I I
Init M
PM Parameterization mode
6 215... | Deg I I
¥ XG31.1 Status messages Encoder 1 M Configuration mode &l
O In reference

Fig. 15: Target mode "MAINS_OFF" and DC bus charged
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Readiness for power output  Voltage range

DC bus undervoltage threshold

Curmrent DC bus voltage
[ sy >

Yy

Ready for power
& o output (Ab)

Auis gets ———=
€3 Ready for power output LB

transmitted by the power supply
Supply system status messages Error reaction DC hus

Fig. 16: DC bus voltage measurement (DC bus charged)
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Switching from "OPERATION_MODE" to target mode "MAINS_OFF" and DC bus

discharged

Now change the power supply mode from "OPERATION_MODE" to "MAINS_OFF"
and DC bus discharged and visualize the change in ctrIX DRIVE with ctrIX DRIVE

Engineering.

To change the power supply mode via the function block, use the "TargetMode"
tag. At the "TargetMode" tag, enter the value for (MAINS OFF DISCHARGE),
whereupon the function block writes the corresponding data to the control

word (S-0-1720.0.1).

Check the current state at the "ActualMode" output of the function block:
"OPERATION_MODE" — "DC POWER_OFF DISCHARGE" — "MAINS OFF" and

DC bus discharged.

Device Auis / power supply [1] default s [2] default IP settings
Active operation mode |Ve|ocﬂy control
Operation mode displayed <Active op. mode> ~ |23
Motion limit values
Easy Velocity command Effective velocity command Effective torque/force
Startup valug valug 7{5 command value
Mode 0.0000 | pm 0.0000 | pm I ’
Cmd val. adjustment/ ; FOC
operation mode: \‘;:I%clﬂi 7{& motor control
Velocity control control loop -with encoder -
Torque/
<I force limitations
Curent feegback vabes | gm
Posttion
IDN S-0-1720.0.1 -89 3 | = = Safety technology
Vater Velocity & |Axis / power supply [1] defal b 7] 57 3 sTo
communication Name Power supply control: Control word @ Enabled

Safe OP

Acceleration encoder 1

Status OK

Torque / force Min

Max -
Value (b0000.0000.0000.0000

Init

10 XG31.1

Status messages

Fig. 17: Target mode "MAINS_OFF" and DC bus discharged

Bosch Rexroth AG

ADD13
Ready for power on
y Axis ol %
bbV contact
Q closed
Drive
AH oy |
AF Drve enabled
I () Drive enabh \i‘,l
LB ::d? Ab Drive ready

DC bus
charged

DC bus not
\ﬂa charged

L = Ready for Ready for oM
@ bb oeration bb oeration
g 1 ;
PM Parameterization mode i
6275....| Deg I I
Encoder 1 3 - cMm
Lnender © M Configuration mode
O In reference
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Readiness for power output  Voltage range

DC bus undervoltage threshald

Current DC bus voltage

ey >
Vv

~, Ready for power
& "Ocupi )

Auxis gets —
() Ready for power output LB
transmitted by the power supply

Supply system status messages Emor reaction DC bus

Fig. 18: DC bus voltage measurement (DC bus discharged)
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