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Warranty Disclaimer

While efforts were made to verify the accuracy of the information contained in this
documentation, Parker expressly disclaims all warranties with regard to this application note,
including, but not limited to, the implied warranties of merchantability and fitness of a
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accuracy, or reliability. The contents of this application note are subject to change without
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documents supersedes all previous versions.
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You agree that Parker shall not be liable to you under this agreement for any damages,
including without limitation any lost profits, or any consequential, incidental, or punitive
damages arising out of the use or inability to use this application note and related
documents, or for any claim by another party. You agree and hold Parker harmless for all
claims and damages from any third party as a result of their use or inability to use any
product that you develop based on this application note and the products and/or services
documented herein.
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1. Device supplement

| 1.1. With the option
= PSD1S....B2
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= PSD1M....B2

1.2. And the master plc

= SIMATIC S7-1500
= SIMATIC S7-1200

2. Purpose of the Block

| 2.1. Overview

Absolute Symbol Comment Vers Date Device Application
FB50 C3ControlManager PSD1..B2 1.1  2017-02-07 PSD Positioning,
For TIA -Portal ControlManager absolute / relative

2.2. Restrictions and application

This block simplifies the control of a PSD DRIVE (with PROFIdrive profile) with the S7. The
block needs the commands and set values. The block distributes messages and actual
values form the drive. The channels PZD and PKW are used in both directions.

g This block is only usable with PPO14 (APA_IO = 8BYTE, PD_IO = 18BYTE)

2.3. History of modifications

V1.1 2017-02-07 First version
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3. Setting up
| 3.1. PSD configuration

With PSDServoManager perform following adjustments:

1=/ PROFINET-Settings
Selected Operation mode 2 Positioning mode with submode MOI {Manual Data Input)
Acyclic Parameter Access (APA) Parameter”hannel_dwords
FBI timeout (7583 Stop_drive_disabled

1=/ PROFINET-Mapping

APA_IO [16bit words]
PD_IO [18bit words]

4
9

3.2. SIMATIC - HW Config ‘

Add PSD device from Hardware catalog

RefProject_FB50 » Gerite & Netze

|; Topologiesicht ||EE:, Netzsicht |[If Geriitesicht
& Vememen LY Verbindungen [HMIVerbindung e e HON =] J Metziibersicht || Yerbindungen || EfA-Kommunikation | 4|
-~
[2] ¥ Gerit Typ Adresse im Sub
= ~ 571500ET200MF station_1 $71500/ET200MP-Stati...
PLC_ psd1-000 [ | ¥ PLC1 CPU1511-1 PN
CPUIS11-1 PN PSS e » PROFIMETinterface_| PROFINETSchnittstells  192.168.100.1
~ S0 device 1 G3D-Geraet
FLC_1 5
I > psd1-000 PSD135
| » 2Port PR-RT-Gwitch  psd1-000 192.168.100.2
TEE T}
FMAE_T

ENGINEERING YOUR SUCCESS.
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Assign IP-address and device name. Check device module configuration (APA_1O =4 words,
PD_IO =9 words).

RefProject_FB50 » PLC_1 [CPU 1511-1 PN] » Dezentrale Peripherie » PROFINET I0-System (100): PN/IE_1 » psd1-000

‘; Topologiesicht ||EE,] Netzsicht |m1‘ Geratesicht
g [pedromn 7] G B[] @ S | | Gersteiibersicht
~
¥ .. Baugruppe Baugr... Steck.. E-adres.. A-Adres.. Typ
~ psd1-000 a 0 PSD15
> » 2 Port PN-RT-Switch 1] 0 X6 psdi-
d}"‘ APA_IC 4 Wards_1 [i] 1 270..277 270,277 |APA_L.
PD_IO 9 Wards_1 a 2 278..295 278..295 |PD_IO.
m 1]
i
— - a 4
- | o s
- a 6
E DP-HORM
] 7
1] 8
a g
] 10
] 1
] E—
[<[m 100% - g & <] n ] [
‘gEigenschaﬂen |'Li.l|nfn i) ﬂDiagnnse
J Allgemein ” 10-Variablen H Systemkonstanten ” Texte |
b Allgemein Il Meues Subnet hinzufigen
~ PROFINET-Schnittstelle [X1]
Allgemein IP-Protokoll
Ethernet-Adressen
~ Erweiterte Optionen [&) 1P-Frotokall verwenden
Schnittstellen-Optianen () IP-Adresse im Projekt einstellen
» EcheeitEinstellungen g
N IP-Adresse; | 192 . 168 . 100 . 2
} Port 2 [X1 P2] Subnemmaske: | 255 . 355 . 255 . O
H-kennung f Router verwenden
Hi-Kennung il RouterAdresse: |0 .0 .0 0
"
F () Anpassen der IP-Adresse direkt am Gerat erlauben
PROFINET
[T PROFINET-Gerdtename sutomatisch generieren
FROFINET-Gerdtenamd |psd1-002 |
Komvertierter Name| | psd1-002 |
Geratenummer: |1 [~]

Edit HardwarelD of APA |0 and PD_IO modules (here 265 PZD and 267 PKW) in Instance
Variable.

Adjust hardware identifier for APA 10 in <nLaddrPKW> (DB50.DBWS).

ENGINEERING YOUR SUCCESS.
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RefProject_FB50 » PLC_1 [CPU 1511-1 PN] » Distributed O » PROFINET I0-System (100): PN/IE_1 » psd1-000

|E'i’ Topology view @ MNetwork view

”—l]'f Device view

i EEACEET 4| | Device overview
¥ .. |Module Rack Slot | address | Q addr.. Type
- psd1-000 ) 0 PSD15
» 2 Port Ph-RT-Switch 1} 0 X6% psdi-.
| ds [ 1 270..277 270..277 APAL]
PD_IO 9 words_1 ) 2 278..295 275.295 PFD_IO..
: ) El
I = 1] 4
—] | 0 5
= DP-NORM " E :
o 8
) 9
) 10
) 1
n 1
[¢] m 100% -] —9— & [<] n ]
‘ﬁPrnperties H‘j.llnfn yHﬂDiagnnstics ‘
J General || 10 tags ” System constants || Texts ‘
¥ General

Hardware identifier

Inputs
/0 addresses

Hardware identifier

Hardware identifier

bardare ercer |

nLaddrPKW = 266

Adjust hardware identifier for PD_10 in <nLaddrPZD> (DB50.DBW&).

RefProject_FB50 » PLC_1 [CPU 1511-1 PN] » Distributed O » PROFINET I0-System (100): PN/IE_1 » psd1-000

‘; Topology view ||[]‘E'h Network view I|=]1‘ Device view
## || psd1-000 vI ) R _i @ s = J Device overview |
B ¥ | module Rack  Slot | leddress Qaddr.  Type
~ psd1-000 0 0 PSD13
b 2 Port PN-RT-Switch 0 0 X6x psdi-
APA_|0 4 words_1 0 1 270..277 270..277 AFA_|
FD_IO 9 VWards_1 0 2 278..295 378.295 FO_IC. |
5 0 3
— ki 0 4
L . 0 5
& DP-NORM " 0 6
0 7
0 8
0 9
0 10
0 L
n 1
<[ w | 100 2 Mifrars drararilL 1 0 1] i \ 2]
|gPruperties H:i.'.lnfu iJHﬂDiagnustics ‘
J General H 10 tags H System constants ” Texts |
b General
Hardware identifier
Inputs
IO addresses Hardware identifier
Hardwrare identifier
Hardware identifier: [284 LA D) <5

3.3. Application interface of "PSDControlManager"

3.3.1. Schematic drawing for in- and output
Areas of FB50/ DB50

ENGINEERING YOUR SUCCESS.
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[Minput [ out output [Inout’ In- and Output |l Static Memory
DB50
EN ENO
DBX0.0 bEnable bEnabled DBX2.0
DBX0.1 bAbsoluteRelative bDriveErr DBX2.1
DBX0.2 bPositionResetMode bPosRunning DBX2.2
DBX0.3 bHold binPosition DBX2.3
DBX0.4 bStop bPosErr DBX2.4
DBX0.5 bFaultReset bHomingRunning DBX2.5
DBX0.6 bJogP bHomingAttained DBX2.6
DBX0.7 bJogN bHomingErr DBX2.7
DBX1.0 bExDataTransfer bCommErr DBX3.0
DBX4.0 bStartPositioning
DBX4.1 bChangeSetimmediate DBD46
DBX4.2 bStartHoming DBD50
DBW6 nLaddrPZD DBW54
DBWS nLaddrPKW
DBD10 iPosition
DBD14 iVelocity
DBD18 iAcceleration
DBD22 iDeceleration
DBD26 ilnPosWindowAbs
DBW30 nCmd bTransErr DBX3.1
DBW32 nObjectindex
DBW34 nObjectSubindex
DBD36 iParameterValue iParameterValue DBD34
DBD40 TonTimerl
DBD44 TonTimer2
DBX56.0 Word | EiCEEKININDIRINERE SICSPRONDIRMNERE DBX64.0 Word 4
4
DBX72.0 Word | EiCEEZDINNSRIE EICSPZDONIREeRNSI | DBx86.0 Word 7
7

3.3.2. Declaration of In- and Output
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Parameter Declara | Data description
tion type
N BOOL |=0 absolute, =1 relative movement

bAbsoluteRelativ

‘

bExDataTransfer | IN BOOL |=0 internal DP interface with DPWR_DAT/DPRD_DAT
(internal Master in S7 CPU)
=1 external DP interface with FC2/FC1 (external
Master CP 342-5)

bHold IN BOOL |=1 Temporary stop (the movement function is still

available), =0 continue

bJogP IN BOOL |manual positive: JOG — movement within positioning
end limits as long as true

bPositionResetM =0 Normal-, =1 Reset mode selected (in C3Mgr \
ode I20T11 drive Configuration \units... positioning reset
distance and positioning reset distance denominator is
different from O (Not supported with PSD drives yet)
m BOOL |=1 Stop (movement function cancelled)
bChangeSetimm BOO ith the Rising edge, a new position profile is
activated; <bChangeSetimmediate> is rested from the
block itself. This command is acknowledged from the
block with <bPosRunning>. A new command is also

accepted if the actual movement is not finished
(<blnPosition> =1). (Not supported with PSD drives

bStartHoming IN_OU |BOOL

T

rising edge starts referencing movement, if permitted,
neg. edge stops referencing movement,
bStartHoming may only be reseted with
<bHomingAttained>.

ENGINEERING YOUR SUCCESS.
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Parameter Declara | Data description
tion type
bCommErr ouT BOOL |=1 communication failure (Failure from DPWR_DAT /

DPRD_DAT) (all other messages are invalid)

bEnabled ouT BOOL |=1 Axis energised
=0 Axis not energised

bHomingErr ouT BOOL |=1 watchdog/ timeout for Reference -run (occasionally
TonTimer2 correct)

binosition B00L

bPosRunning |OUT |BOOL
STATIC |DINT | acceleration in U32 -Format (integer)

ilnPosWindowAb | STATIC | DINT | Position window in additional monitoring of

S <blnPosition> with absolute positioning. The actual
position value compared with the position set value.
That is only possible with absolute positioning
(<bAbsoluteRelative> = false) and position Reset
mode (<bPositionResetMode> = false) is not
activated.

liPosition ~ |STATIC|DINT |target position / distance in increments

stRd.iPositionVal | STATIC | DINT | actual position in increments
ue

nCmd STATIC [ INT PSD object transfer: command:
1read

m ENGINEERING YOUR SUCCESS.
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Parameter Declara | Data description
tion type
2 write WORD
3 write DWORD

nObjectSubindex | STATIC PSD object subindex
STATIC | TIME [time value for timeout Reference run

stRd.nActualErro | STATIC [ WORD | Actual Failure (see PSD - Manual
r ) in WORD - Format
=1 no Error!

stPSDPKWOutDi | STATIC [ Word 4 | Local PKW - output area for external CP
nt.nPKE

stPSDPZDOut.n |STATIC |Word 9 | Local PZD - output area for external CP
Control

3.3.3. Sequence of process data
3.3.3.1. Settings of the static Operands at the Block
1. <nLaddrPZD>and<nlLaddrPKW>

- Parameter from (System constants): HW-ID of the 10-device for PZD and PKW
channel.
- Forward the values to <nLaddrPZD> and <nLaddrPKW>,

2. <bExDataTransfer>
- Low: settings for CPU with integrated Master
- High: settings for CPU with external Master

m ENGINEERING YOUR SUCCESS.
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3. <ilnPosWindowAbs>

additional control window for the message <blnPosition>

4. <TonTimerl>

Time value for watchdog positioning, if this time is too short there is shown the error
message <bPosError>.

5. <TonTimer2>

Time value for watchdog homing, if this time is too short there is shown the error
message < bHomingErr >.

3.3.3.2. Settings of dynamic Operands at the Block
1. Switch on

Set <bEnable>: the block notifies <bEnabled>

Set <bStartHoming>, the block notifies <bHomingRunning>. If the homing finished,
the block notifies <bHomingAttained>.

Now reset <bStartHoming>.

At reaching home position, the message<blnPosition> is set.

With some home modes (e.g. MN-M 35) and high velocity <bHomingRunning> is
set so short, that is not visible.

If there is a motor with absolute position feedback (SinCos®©), it is only one time
needed to activate homing. <bHomingAttained> remains at True even if the drive is
switch off and on again. Attention: With activating, the homing from PSD—
Optimisation <bHomingAttained> is not set.

2. Positioning

Set Parameters for Positioning
- <bAbsoluteRelative>
- <iPosition>
- <iVelocity>
- <iAcceleration>
- <iDeceleration>
Start the positioning with activating : <bStartPositioning>
- <bStartPositioning> is reseted by the block itself
- The block notifies <bPosRunning>
- With reaching the target position, die message <blnPosition> is set.
- A new target position is only possible after <bInPosition> was set.

3.3.3.3. Other Operands at Block

<bFaultReset> acknowledgement of failures of function block (watchdog) or drive
(PSD).

<bStop> stops a positioning with rising edge

<bHold> interrupt of positioning command, as long as Bit it is true; positioning will be
finished when the bit is false again.
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- <bJogN> manual mode negative direction, as long as Bit it is true.
- <bJogP> manual mode positive direction, as long as Bit it is true.

3.3.3.4. Messages and display
- <bCommErr> communication with PSD not possible
- <bDriveErr> PSD is in failure status
- <stRd.nActualError> actual Failure number of PSD (see C3 Help)
- <stRd.iPosititionValue> actual position
- <stRd.iVelocityValue> actual velocity

3.3.3.5. Read and write drive objects
- the objects are selected with <nObjectindex> and <nObjectSubindex>
- the value is at <iParameterValue>
- nCmd is the command for the transfer
- 1 command for read
- 2 command for write word parameter (16 Bit)
- 3 command for write double word Parameter (32 Bit)
Datatype 16 Bit or 32 Bit is shown in the object info “Bus format®.

- <bTransErr> shows if there is failure with the data transfer.

4. Application example

| 4.1. Overview of the connection:

Connection between one PLC SIMATIC S7 1500 as IO-CONTROLLER and one drive PSD
as |0-DEVICE.
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S7 PSD
<= APA_10 =>
(8 Byte)
<= PD_IO =>
(18 Byte)
4.2. Cyclic channel (PD_lO)

The in- and output objects are selected in the PSD servo manager wizard. All tags are either
word or double word format. The settings are instructed in the following order to assure the

FB is working.
S7 => PSD => S7
In Out
DBB86 0 STW1 ZSW1 0 DBB72
DBB87 1 1 DBB73
DBB88 2 Position set Actual 2 DBB74
point position
DBB89 3 value A Value 3 DBB75
DBB90 4 XSOLL_A XACTUAL _ 4 DBB76
A
DBB91 5 5 DBB77
DBB92 6 Commande Actual 6 DBB78
d speed
DBB93 7 motion Value 7 DBB79
speed
DBB94 8 NSOLL D NACTUAL _ 8 DBB80
B
DBB95 9 9 DBB81
DBB96 10 Set point 10 DBB82
DBB97 11 acceleratio 11 DBB83
nB
DBB98 12 12 DBB84
DBB99 13 13 DBB85

ENGINEERING YOUR SUCCESS.
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Set point
deceleratio
nB

4.3. Acyclic channel (PKW)

Via the 8 Byte APA_1O interface the user is able to transfer additional objects to or from
PSD. The block is using this interface to transfer Failure number.

S7 => PSD => S7
In Out
DBB64 0 0 DBB56
DBB65 1 1 DBB57
DBB66 2 2 DBB58
DBB67 3 3 DBB59
DBB68 4 4 DBB60
DBB69 5 5 DBB61
DBB70 6 6 DBB62
DBB71 7 7 DBB63

4.4. Parameter channel

The PLC (HMI) is asking for the value of actual torque [683.1]
Also the value of stiffness [2100.2] should be changed. The procedure is explained with help
of SIMATIC Variable table.

4.4.1. Used area

FB50
DBW?28 bTransErr DBX3.1
DBW30 nPNUIndex
DBW32 nPNUSubindex
DBD34 iParameterValue iParameterValue DBD34

4.4.2. Procedure for reading and writing of current limit positive object [0x3210.0]

1. Open Object Tree—>object info:
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"] PSD Object Tree <dev> 20170210_100212 7/ 156ms o T
- Autord off OnTop Search 0= i VPL VP2 VP3 gVWP VC PSD Met Scan
+- Device Object Info | Developer doc
- Pois

+ PeripheryA
+ CorfigurationA Object
= SE-IDEMSiOH-I"i Mame {cache) PosCumertConfigfxis1
- Limit Name {db) PosCumertConfig
. MNameSpace Auis1.SupervisionA.Limit Curent L. PosCumentConfig
D5402 range PHPSD Awis1 (e3000..0c3FFF
Dt
: RawData Type MNone
+I- CurentLimit- P3c3212.0¢00 Flags TEW MM
VelocityL Min value 0
. [+ PositionL Max Value 0
+ Accuracy
+- Emor
+|- StatusA
+- CortrolA
+- DiagnosticsA
+- ClosedLoopCantrol
+- TechnologyFunctions:
+|- CommunicationA
+- Auis2
+)- foxisd
2. Set requested object index and subindex:
nObjectindex <3210>
nObjectSubindex <0>
3. Next edit the commando for "read” (1) !
nCmd <1>
4. Check object value
iObjectValue €.9.<2000>
5. Next set new object value
iObjectValue e.g.<1000>

6. Edit new commando for "write 16b” (2) !

nCmd <2>
7. Verify the result in PSD ServoMgr (object value 0x3210.1).

ENGINEERING YOUR SUCCESS.
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;) Caution:

VP and WF use system resources, which decrease the effectiveness of internal
communication. This may have the effect that there occur error messages like ,cycle time
overrun®. So you should use these two commands not too often.

Try to use them during the axis is not energized. It would be better to change first a couple of
parameters and activate them together by writing VP only one time.

ENGINEERING YOUR SUCCESS.



