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1.1. History of modifications

Date Change(s)

17.10.2017 V1.1 Initial version

25.07.2018 V1.2 PSD1M2/M3 support. Input iAxisNumber

26.09.2018 V1.3 Support RegMove/RegSearch function

10.01.2019 V1.4 binMode modification

30.02.2019 V1.5 Velocity mode setpoint change whithout bStartMode possible, APA response

modification
11.08.2020 v1.6 ResetPositionMode, Simulation Mode activated, gearing ratio mapped by using
position and speed as numerator and denominator

21.06.2021 V1.7 Remaining positioning mode

14.11.2022 V1.8 iPosStep 2 added

03.05.2023 V2.0 Extended/buffered APA, nCMD = 4 (read string 5-12byte)
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2. Device supplement

‘ 2.1. With the option

= PSD1S...B2, PSD1M....B2, (PSD1S

....C2 and PSD1M....C2 with PSD_ProfiDRIVE_FB)

‘ 2.2. And the master plc

=  SIMATIC $7-1500
= SIMATIC $7-1200

3. PSD_ControlManagerAdv

3.1. Inputs and Outputs

WOEST
"PSDControldana
ger_ADY _DBE"
WFES
"PSDContralbAansger a0
—EN
false = hEnable
false —{hHald
false m— bStap
falze =i hFaultheset
bResetFosition
false = pode
falze —hjagP
fals= —fblogn bEnabled
bExDataTransfe bOriveErr
false —§ bModeRunning
1 ishlumber blnkode
1680 —{nidodeWIRD bPosErr
260 —nLaddrPD bHormingRunni
262 —nLaddraPa _ ng
0 Pasition bEHarmingattain
0~ ivelocity , =
] iscceleratian bHamingEr
o iDeceleration bCommEr
0 —{iMumerator bTranser
. : bReg_detected
" -—lienominatar  ppemPossetPar
— bStarttode ambone
bchangeSetim bRemFPosError
—imediate sthd
=— hStartHoming EMD

Page 4 of 16

ENGINEERING YOUR SUCCESS.



3.2. Description and Advices

This function block simplifies the control of a PSD drive (with PROFIdrive profile) with the S7. The
function block requires the commands and setpoints. The block provides the messages and actual
values from the drive. The PD and APA channels are used in both directions.

e The function block is in the RefProject FB51v1.7_1500_ 1200 example and must be included
in the user project.

e Al PLC data types from RefProject_ FB51v1.7_ 1500 1200 are necessary for the FB51.

e For the first test, the control bits and the movement parameters could be manipulated by
using the watch table from the RefProject.

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

4. Settingup

4.1. PSD configuration

Object mapping and fieldbus configuration:

" ” PROFldrive
Axis 1 operation mode 2 Positioning mode (AC3) with submode MDI (Manual Data Input)

Acyclic Parameter Access (APA) ParameterChannel_dwords

Error reaction (x7583: Fieldbus Timeout Ramp_down_with_quick_down_ramp__Disable_control_loops

Edit Mapping

- Process Data Size

Axis 1 RxPDO 1 ) 16 bit words

fxis 1 TxPDO 1 9 16 bt words
- [ Communication Parameters
APA IO 4 16bit words

m|m

mm

ing TxPDO1 (Ox1AD0)

1 @ ByteOffset

b

m|m|m

r
.
i

4.2. SIMATIC - HW Config

Add PSD device from Hardware catalog
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RefProject_FB50 » Gerdte & Netze

|E Topologiesicht uﬁﬂh Netzsicht |[If Geratesicht

Ef Verneten

PLC_1
CPU1511-1 PN

Vetindungen [ tindig 7]

5 bt

psd1-000 [ |
FSD13 DP-NORM
FLC 1

PMNAE_T

Assign IP-address and device name.

[CPU 1511-1 PN] » Dezen

e Peripherie » PROFINET 10-System (100): PN/IE_1 » psd1-000

Check device module configuration (APA_10 =4 words, PD_10 =9 words).

tl' Gerst

¥ 571500/ET200MP station_1

* PLC.1

P PROFIMET interface_1

_J Metziibersicht H Verbindungen ” E/A-Kommunikation ‘ 4

Typ Adresse im Sub
571500/ET200MP-Stati
CFU1511-1 PN

FROFINET-Schhitstelle 1921681001

* G50 device_1 GS5D-Geraet
* psd1-000 PSD15
» 2 Port PN-RT-Switch psd1-000 192.168.100.2

|E'?’ Topologiesicht ”t,%h Netzsicht

“ﬁ]‘ Ger3tesichi

PROFINET

() Anpassen der IP-Adresse direkt am Gerdt edauben

] PROFINET-Gerstename automatisch generieren

g [psdi-ooo B =] Ger3teiibersicht
¢ .. Baugruppe Baugr... Steck.. E-Adres.. A-Adres.. |Typ
El > psdl-000 0 0 PSD13
b 2 Port PN-RT-Switch 0 0 X6 psdi-.
APa_|O 4 Wards_1 0 1 270..277 270277 |APA_|
PO_IO @ Wards_1 0 2 278..295 278295 |PD_IO
[ 1]
.
- 0 4
. 0 5
DP-HORM l 0 °
0 7
0 8
0 9
0 10
0 11
n 1
[ <] w | 100% X —v— & <] i ] K
|3Eigenschaﬂen H"_i.‘.lnfu yuﬂ Diagnose |
J Allgemein ” 10-Variablen ” Systemkonstanten ” Texte |
b Allgernein [ Neues Subnetz hinzufiigen
* PROFIMET-Schnittstelle [X1]
Allgermein IP-Protokoll
Ethernetadressen
= Erweiterte Cptiohen [& IF-Protokoll verwenden
Schnittstellen-Optionen (@) IP-Adresse im Projekt einstellen
» EchtzeitEinstellungen
b Fort1 <1 Pl |P-Adresse 192 . 168 . 100 . 2
» Fort 2 [x1 F2) Subnezmaske 255 . 255 . 255 . O
Hw-Kennung n Router verwenden
HWw-Kennung N Routeradresse: [0 . 0 . 0 .o
v

FROFINET-Gerdtenarmg |psd1-002 |
Korvertierter Name| | psd1-002 ]
Gerdtenummer: |1 [~]

Check hardware identifier for APA_IO in the device view
Then adjust hardware identifier for APA_IO in <nLaddrAPA> (DB51.DBWS8)
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|; Topology view

Hﬁg‘h Network view |m'|‘ Device view

Hardware identifier

= Device overview
E W .. [Module Rack slot | address | Q addr.. Type
o E ~ psdi-Master o o PED1S |
‘!\i} ¥ 2 Port PN-RT-Switch a 0 X6x psd1-000
B | APA_ID 4 Wards_1 [ 1 270..277 270..277 APA_IO 4 Wards |
? PD_IO 9 Words_1 a 2 278..295 278..295 PD_IO 9Words
a 3
I a 4
— ] 5
=
& o &
- JE}]E b 0 7
- a g
: a a
1 a o
a M
a 12
a 13
a 14
a 15
a 18
a 17
a 18
a 19
<Ju] 100% ] e | (<] [ |
|§Prnperties ||"_i.l|nfn yuﬂ Diagnostics ‘
J General || 10 tags || System constants || Texts |
« General

Catalog information

Inputs Hardware identifier

WO addresses
Ha i

dentifie

4 Hardware identifier:

266

Check hardware identifier for PD_IO in the device view
Then adjust hardware identifier for PD_IO in <nLaddrPD> (DB51.DBWS6).

RefProject_FB51v1.6_1500_1200_%14 » Ungr

uped devices » psdl-k

|§ Topology view HEE:, Metwork view ”ﬁ'f Device view

dt [psdveserooisl  [v] &) B [dg)

&
&
&

I
_—
-

s

Device overview

L]

Module
* psdi-Master

P 2 Port PN-RT-Switch

Rack Slot
1}
0 X6

1 0

laddress | Qadde..  Type
FSD1S
p=d1-000

Il

—Ens

B 1O A ineds 1

AN A litards

FD_IO 9 Words_1

278295 278.295 PD_IO 9 Words

<[] 100% -

P

2
3
4
5
[}
7
g

9

10
L
12
13
14
15
16
17
18
19

cocoocoocoooo0ococaooooolopbpaoao

]

[<]

J General || 10 tags || System constants || Texts |

|§.Pruperties H*j’.lnfu yHﬂ Diagnostics |

- General
Hardware identifier

Catalog information

Inputs Hardware identifier

I addresses

Hardware identifier H

Hardware identifier:

264
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| 4.3. Application interface of "PSDControlManagerAdv"

4.3.1. Schematic drawing for in- and output

Areas of FB51 / DB51

l_.input

| out output

l- In- and Output

| - Static Memory |

DBX0.0
DBX0.1
DBX0.2
DBX0.3
DBX0.4
DBX0.5
DBX0.6
DBX0.7
DBW2.0
DBW4.0
DBW®6.0
DBWS.0
DBD10.0
DBD14.0
DBD18.0
DBD22.0
DBD26.0
DBD30.0
DBX48.0
DBX48.1
DBX48.2
DBD50
DBW54
DBW56
DBWS58
DBD60
DBD64
DBD68
DBD72.0
DBD80.0

DB51

m
pd

ENO
bEnabled
bDriveErr

bModeRunning
biInMode

bPosErr
bHomingRunning
bHomingAttained
bReg_detected
bHomingErr
bCommeErr
bRemPosParamDone
bRemPosError

stRd.iPositionValue
stRd.iVelocityValue
stRd.nActualError
stRd.ActiveCurrent
bTransErr

DBX34.0
DBX34.1
DBX34.2
DBX34.3

DBX34.4
DBX34.5
DBX34.6
DBX35.2
DBX34.7
DBX35.0
DBX35.3
DBX35.4

DBD36
DBD40
DBW44
DBW46
DBX35.1

DBD60
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4.3.2. Declaration of In- and Output

Parameter Declarati | Data description
on type
nMode IN BOOL |=1 absolute, =2 relative, =4 velocity, =8 gearing
=16 RegMove, =32 RegSearch, =64 RemPos
bEnable IN BOOL |=1enable
=0 disable
bExDataTransfer IN BOOL |=0internal DP interface with DPWR_DAT/DPRD_DAT

(internal Master in S7 CPU)
=1 external DP interface with FC2/FC1 (external Master CP
342-5)

bFaultReset IN BOOL |Acknowledge with rising edge, after that it is necessary to
activate <bEnable> (caused by the edge detection it is
needed to be set to O first)

bHold IN BOOL |=1Temporary stop (the movement function is still
available), =0 continue

blogN IN BOOL | manual negative: JOG — movement within positioning end
limits as long as true

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

bResetPositionMode IN BOOL |=0 Normal-, =1 Reset mode selected (for nMode 1, 2 or 64)
When activated, every new positioning command will result
a jump of the actual and setpoint position to “0”

bStop IN BOOL |=1 Stop (movement function cancelled)

bChangeSetimmediate |IN_OUT |BOOL |With the Rising edge, a new position profile is activated;
<bChangeSetimmediate> is rested from the block itself. This
command is acknowledged from the block with
<bModeRunning>. A new command is also accepted if the
actual movement is not finished (<bInMode> =1).

bStartHoming IN_OUT |BOOL |Rising edge starts referencing movement, if permitted, neg.
edge stops referencing movement,

bStartHoming may only be reseted with
<bHomingAttained>.

bStartMode IN_OUT |BOOL |With the Rising edge a new profile is activated,
<bStartMode> is reseted from the block itself. This
command is acknowledged from with <bModeRunning>. A
new command is not accepted if the actual movement is
not finished (<bInMode> =1).

bCommeErr ouT BOOL |=1 communication failure (Failure from DPWR_DAT /
DPRD_DAT) (all other messages are invalid),

Wrong hardware identifier selected.
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Parameter Declarati | Data description
on type

bDriveErr ouT BOOL | =1 failure from PSD (device / motor)

bEnabled ouT BOOL |=1 Axis enabled
=0 Axis disabled

bHomingAttained ouT BOOL |=1 reference ok.

bHomingErr ouT BOOL |=1 watchdog/ timeout for referencing (TonTimer2)

bHomingRunning ouT BOOL | =1 referencing

biInMode ouT BOOL |=1 axis in target position, in gear, in velocity

bPosErr ouT BOOL |=1 watchdog timeout for positioning (TonTimer1)

bModeRunning ouT BOOL |=1 mode active

bReg_detected ouT BOOL |=1 Reg detected

bRemPosSetParamDone | OUT BOOL |=1 Parameter setting successful

bRemPosError ouT BOOL |1=Regnot detected

bTransErr ouT BOOL |=1format-, commando failure at transfer from / to PSD

iAcceleration IN DINT acceleration in UINT32 -Format

iDeceleration IN DINT deceleration in UINT32 -Format

ilnPosWindowAbs STATIC DINT Position window in additional monitoring of <bInPosition>
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.

iParameterValue STATIC DINT PSD object value (source and destination) - write-/read
value of the Parameters

iPosition IN DINT target position / distance in increments

iVelocity IN DINT speed in increments

iNumerator IN DINT Gear numerator

iDenominator IN DINT Gear denominator (only positive values)

stRd.iPositionValue ouT DINT actual position in increments

stRd.iVelocityValue ouT DINT actual speed in increments

stRd.iActiveCurrent ouT INT Active current in mA

iRemPos_Position STATIC DINT Remaining position (RegMove)

iSensorWindowOn STATIC DINT Within the sensor/reg window a reg signal will be detected

iSensorWindowOff STATIC DINT Within the sensor/reg window a reg signal will be detected

iRemPos_StatusPosition | STATIC DINT PositionOffest 0x34C8.00

Offset

iRegistrationPosition STATIC DINT Registration Position 0x34C9

nCmd STATIC INT PSD object transfer: command:
1 read
2 write WORD
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Parameter Declarati | Data description
on type

3 write DWORD
nObjectindex STATIC INT PSD object index
nObjectSubindex STATIC INT PSD object subindex
TonTimerl STATIC TIME time value for timeout of Positioning
TonTimer2 STATIC | TIME time value for timeout Reference run
nLaddrPD IN WORD | = Hardware identifier of the (PD_IO) Process Data module.
nLaddrAPA IN WORD | = Hardware identifier of the APA_IO (Acyclic Parameter

Access) data module.
stRd.nActualError STATIC WORD | Actual Failure (see PSD - Manual)

=1 no Error!
stPSDPKWInDint.nPKE | STATIC Word 4 | Local PKW - input area for external CP
stPSDPKWOutDint.nPKE | STATIC Word 4 | Local PKW - output area for external CP
stPSDPZDIn.nStatus STATIC Word 9 | Local PZD - input area for external CP
stPSDPZDOut.nControl | STATIC Word 9 | Local PZD - output area for external CP

4.3.3. Sequence of process data
4.3.3.1. Settings of the static Operands at the Block
1. <nladdrPD>and<nlLaddrAPA>

- Parameter from (System constants). HW-ID of the I0-device for PD and APA channel.
- Forward the values to <nLaddrPD> and <nLaddrAPA>.

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

3. <ilnPosWindowAbs>
- additional control window for the status <bl/nPosition /bInMode>

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 >.

4.3.3.2. Settings of dynamic Operands at the Block
1. Switchon
- Set <bEnable>: the block notifies <bEnabled>
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- Set <bStartHoming>, the block notifies <bHomingRunning>. If the homing finished, the
block notifies <bHomingAttained>.

- Reset <bStartHoming>.

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

- With some home modes (e.g. MN-37) or high velocity <bHomingRunning> is set so short,
that is not visible.

- For a motor with absolute multiturn position feedback (Hiperface DSLO) it is only
necessary to activate homing once. <bHomingAttained> remains at "True" even if the drive
is switched off and on again.

- With blogP or bJogN an jog movement can be performed

2. Select mode

- Set nMode:
1 = MoveAbsolute
2 = MoveRelative
4 = MoveVelocity
8 = Gearing
16 = RegMove
32 = RegSearch
64 = RemPos

3. Positioning
- Set parameters for positioning
- <nMode=1 or 2>
- <iPosition>
- <iVelocity>
- <iAcceleration>
- <iDeceleration>
- Start the positioning with activating <bStartMode>
- <bStartMode> is reset by the block itself
- The block notifies <bModeRunning>
- With reaching the target position the status <b/nMode> is set.
- A new target position is only possible after <bInMode> was set.

4. Velocity mode
- Set parameters for velocity mode

- <nMode=4>

- <iVelocity>

- <iAcceleration>

- Start velocity mode with activating <bStartMode>

- <bStartMode> is reset by the block itself

- The block notifies <bModeRunning>

- With reaching the target velocity the status <bInMode> is set.

5. Gearing mode (see additional configuration information in the PSD_help)
- Set parameters for gearing mode
- <nMode=8>
- <INumerator>
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- <iDenominator>

- Start gearing mode with activating: <bStartMode>

- <bStartMode> is reset by the block itself

- The block notifies <bModeRunning> during acceleration state
- With reaching the target velocity the status <b/nMode> is set.

6. RegMove mode (see additional configuration information in the PSD_help)
- Set parameters for RegMove mode
- <nMode=16>
- <iPosition>
- <iVelocity>
- <iAcceleration>
- <iDeceleration>
- Start the RegMove with activating: <bStartMode>
- <bStartMode> is reset by the block itself. The position for RegMove is set in the drive

7. RegSearch mode (see additional configuration information in the PSD_help)
- Set parameters for RegSearch mode (after RegMove was commanded)
- <nMode=32>
- <iPosition>
- <iVelocity>
- <iAcceleration>
- <iDeceleration>
- Start the positioning with activating: <bStartMode>
- <bStartMode> is reset by the block itself
- The block notifies <bModeRunning>
- When configured “Reg” input is detected the status <bReg_detected> is set.
- With reaching the target position the status <b/nMode> is set.

8. Remaining Positioning mode (RegMove, RegSearch and configuration in one mode)

- Set parameters for RemPos mode

- <nMode=64>

- <iRemPos_Position (Positioning according to reg)>

- <iSensorWindowOn (Stoplgnore)>

- <iSensorWindowOff (Startignore)> (if iSensorWindowOn & iSensorWindowOff are 0,
reg/sensor detection is valid at any position.

- <iPosition (Positioning for RegSearch)>

- <iVelocity (Velocity for RegMove and RegSearch)>

- <iAcceleration (Acceleration for the RegSearch and RegMove Positioning)>

- <iDeceleration (Deceleration for the RegSearch and RegMove Positioning)>

- Start the motion function with activating: <bStartMode>

- <bStartMode> is reset by the block itself

- The block notifies <bModeRunning>

- When “reg/sensor” signal is detected the status <bReg_detected> is set and RegMove
(iRemPos_Position) is executed.

- With reaching the target position the status <b/nMode> is set.

- If no “reg/sensor” signal is detected (within configured window), status bRemPosError is
displayed.
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4.3.3.3. Other Operands at Block

<bFaultReset> acknowledgement of failures of function block (watchdog) or drive.
<bStop> stops a (mode) movement 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.

<bJogN> manual mode negative direction, as long as Bit it is true.

<bJogP> manual mode positive direction, as long as Bit it is true.

4.3.3.4. Messages and display

<bCommErr> communication with PSD not possible
<bDriveErr>PSD is in failure status

<bPosErr> run time error positioning (TonTimer1)

<bHomingErr> run time error homing (TonTimer2)
<stRd.nActualError> actual Failure number of PSD (see PSD Help)
<stRd.iPosititionValue> actual position

<stRd.iVelocityValue> actual velocity

<stRd.iActiveCurrent> actual current in mA

4.3.3.5. 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 to read (word and double word)

- 2 command to write word object (16 Bit)

- 3 command to write double word object (32 Bit)

- 4 command to read string object (5-12bytes). The requested object data is copied into the

ObjectBufferByte, which can then be converted into string format.

WFC1
“ConvertToString”
‘7819191682
Object_String = ra
EM ENO

Datatype of each object (16 Bit, 32 Bit or String) is shown in the object info “Datatype “.
<bTransErr> shows if there is failure with the data transfer.

=]

With PSD1M 2 or 3 axes, the object access (APA) may only take place on the first
axis!
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5. Application example
5.1. Overview of the connection:

Connection between one PLC SIMATIC S7 1500/1200 as IO-CONTROLLER and one drive PSD as I0-
DEVICE.

S7 PSD
<= APA_IO =>
(8 Byte)
<= PD_IO =>
(18 Byte)

5.2. Parameter channel

5.2.1. Used area
FB51

DBWS52
DBWS4 nPNUIndex

DBWS56 nPNUSubindex
DBDSS iParameterValue iParameterValue DBDS8

bTransErr DBX35.1

5.2.2. Procedure for reading and writing of current limit positive object [0x3212.01]
1. Open Object Editor=>object info:

E PSD ObjectEditor v1.0.4.25 Objects: 1179

File  View

*Advanced ~ Indexinvisible Zoom=100% |3210 1~

= Device IAxis1 - 0x3212.01 PosCurrentAxis1
= Axis 1

: X F W L PSD-= ->PSD Userlevel: Standard
+- PeripheryAl

- ConfigurationA1 [Unit: %o Datatype: INT16 I Takes effect: Immediately

- S:LlpewiSionA1 Documentation  Logging Teminal SoB - Debug
=1 LimitAl

—. CurrentLA1
PosCurrentConfighxis1 PosCurrentAxis Object 0x3212.01
NegCurremConﬁgAxis‘l Sets the upper (user direction) motor current limit relative to the rated motor current. The object allows to enter
CurrentLimitAxis1 negative values -> the positive (upper) limit becomes a negative value. Imax=0x3212 0x1/1000*Irated_motor

.. PosCurrentfxis1 In the special case the negative set positive threshold becomes lower than the negative threshold defined by object
; NegCurrentAxis1 0x3212 .0x02 the negative and positive limit values are flipped.
+ VelocityLA1 The maximal resulting allowed current (also considering hardware limitation) is visible on status object 0x3321.0x07
+. PositionLA1 ‘lq_PositiveLimit’.
i AccuracyAl

Since firmware V1.3.1 this object replaces the formerly used MaxCurrentLimit object 0x3210.0x0 (PDO flag was

- Error&l removed). The user should/must now use this new object.

- StatusAl
- ControlA1

&
+ The value take effect immediately, direction inversion is considered.
*
¥

- ClosedLoopControlAl

- TechnologyFunctionsAl
+- CommunicationAl
+- Axis 2
- Axis 3
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2. Setrequested object index and subindex:
nObjectindex <3212>

nObjectSubindex <01>

3. Next edit the command for “read” (1)
nCmd <1>

4. Check object value
iObjectValue e.g.<2000>

5. Next set new object value
iObjectValue e.g.<1000>

6. Edit new command for “write 16b” (2)
nCmd <2>

7. Verify the result in PSD ServoMgr (object value 0x3212.01).

;) Caution:
VP and WF use system resources that reduce the effectiveness of internal communication. This can
result in error messages such as "cycle time exceeded". Therefore, do not use these two commands
too often.
Try to use them while the axis is not powered. It would be better to change a few parameters first
and activate them together by writing VP once.
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