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1 Foreword

To use the example program, a correct hardware configuration must first be created. In this example a Sie-
mens CPU314C-2 PN/DP with a Balluff IO Link master is used. After the hardware settings the function block
can be implemented. To do this, go through the following steps.

2 Integrating the library

The function block is provided as a library. To open it, please select the "File" -> "Open..." menu. In the now
visible window you can select and open the desired library.

Please select the global library " ZG_Basic_Gripping_S7".

Offnen Projekt ﬁ

Arwenderprojekte  Bibliotheken l Beispielploiekte] Multiproiekte]

Mame | Ablagepfad
@ Redundant 10 CGP Y40 C:\Program Files [+86)\SiemenshStep? S Flibshred_io_1
@ Redundant 10 CGRWEZ C:\Program Files [(#8E]\SiemenshStep?\5 7libshred_iob2
@ Fedundant 10 MGP 432 C:\Program Files [«86]\SiemenshStep? S 7libshred_io_0
@ SFM-C_3_Sensaren C:\Program Files [«86)\SiemenshStep? S 7Pro\SFM-C_3_
@ SFM-C_3_Senzoren E:A\14_Andreazsh11_Siemens Step?sSFM-C_SFML-CAS7-Bausteine\57-B austeinghSF-C_3
@ SFM-C_8 Sensaren E:\14_Andreash\11_Siemens Step?sSFM-C_SFML-CAS7-Bausteine57-B austeinesSFM-C_8_
@ SPML-C_3 Sensaren E:\14_Andreas\11_Siemens StepssSFM-C_SFML-C\S7-Bausteinet57-B austeinesSFML-C_3
@ SFML-C_3 Sensoren C:AProgram Files [#8E]\SiemenshStep? S 7PoMSFML-C_3
@ SPML-C_4_Sensaren E:\14_Andreash\11_Siemens Step?sSFM-C_SFML-CNS7-Bausteing57-B austeinesSFML-C_4
@ SIMATIC_NET_CP C:\Program Files [«86)\SiemeanshStep? S 7libshzimaticn
@ Standard Libramy C:AProgram Files [#8E]\SiemenshStep? S Flibsh stdlib30

@ stdlibs (V2] C:\Program Files [x86)\SiemenshStep? S Plibshstdlibs

@ 7G_Advanced _Gripping 57 [l

5 Basic. rinming )

Markiert

Anwenderprojekte:
Bibliotheken: 1

Beizpiclprojekte:
ultiprojekte: Durchzuchen...
S Abbrechen Hilte

Now the Zimmer library is ready for use and can be used in your project.

3 Declare data types

The input and output data of the gripper - or also called "process data" - are transferred to the function block
via specific data types (structures or UDT). The following data types must be created for communication be-
tween the function block and the gripper:

Name Symbolic name Includes
UDT1 UDT_Basic_IN 6 bytes input data
UDT2 UDT_Basic_OUT 8 bytes output data

A new data type can be inserted into the project by right-clicking on "Blocks" -> "Insert new object" -> "Data
type".
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.‘-; SIMATIC Manager - [Test_Basic_Gripping -- C:\Program Files (x86)\Siemens\Step7\s7proj\Test_Bas]

@ Datei Bearbeiten Einflgen Zielsystem Ansicht Extras Fenster Hilfe

Do |28& |4 2R o % %[> 0 |[ <ken Fiter > ~1% | %8
E-£28 Test_Basic_Gripping Systemdaten 1 OB1 1 FE1 1+ DBl
E-{z7] 57-Programm
Ausschneiden Ctrl+X
Kopieren Ctrl+C
Einfagen Ctrl+V
Laschen Del
Meues Objekt einfigen b Organisationsbaustein
—
Zielsystem » Funktionsbaustein
Umverdrahten... Lunkicn
Bausteine vergleichen... D%ﬂ
Referenzdaten 3 Latentyp) L,
Bausteinkensistenz prifen ... el
Drucken 3
Umbenennen F2
Objekteigenschaften... Alt+Return
Spezielle Objekteigenschaften »
Bausteinschutz...
S7-Web2PLC
I

ZIMMER

Qroup

The "Symbolic name" of the UDT is defined in the window that opens. Please enter the given name.

et

Eigenschaften - Datentyp

Eigenschaften - Datentyp

Algemein - Teil 1 | Algemein - Tei 2| Aufne | Atibute |

MName: uoT1 MName:
Symbolischer Name: IUDT_Basm_IN Symbolischer Name:
Symbolkommentar: I Symbolkommentar:
Projeltpfad: | Projektpfad:

Speicherot des Projskts: IC:\F‘mgmm Files (86)\Siemens\Step7\s7proj\Test_Bas
Code Schnittstelle

24.11.2021 10:36:11
24.11.2021 10:36:11

Erstellt am:
Zuletzt gedndert am:

Ersteltt am:

Zuletzt geandert am 24.11.2021 10:36:11

Kommentar: Kommertar:

Algemein - Teil 1 | Algemein - Teil 2 | Aufne | Atibute |

upT2

UDT_Basic_OUT

—_—

Speicherort des Projekts: |C:\ngmm Files {¢B6)"Siemens'\Step 7\s 7proj\Test_Bas

Code
24112021 10:37:07
24112021 10:37:07

Schrittstelle

24112021 10:37:07

o]

Abbrechen | Hife |

Apbrechen | Hife

Please open the corresponding data type and define it as follows. The sequence should be followed.

UDT1:
Name Type Initial value
n_StatusWord WORD W#H#16#0
n_Diagnose WORD W#16#0
n_ActualPosition WORD WH16#0

Erstellt: SN 18.03.2020
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UDT2:

Name Type Initial value

n_ControlWord WORD WH#16#0

n_DeviceMode BYTE B#16#0

n_WorkpieceNo BYTE B#16#0

n_TeachPosition WORD WH#16#0

n_GripForce BYTE B#16#0

n_PositionTolerance BYTE B#16#0

i

L} Datei
O =

Bearbeiten Einfigen Zielsystern Test Ansicht

H &

s KOP/AWL/FUP - [UDTI -- "UDT_Basic_IN" -- Test_Basic_Gripping\57-Programmi..

Extras Fenster Hilfe

Iy

Anfangswert

0.0 STRUCT
+0.0| [n_StatusWord WCRD WEleg0
+2.0| |n_Diagnose WORD WElcgO
n ActualPosition WORD HWElog0

i} Date
O =

Bearbeiten Einflgen Zielsystem Test Ansicht

H S

: KOP/AWL/FUP - [UDT2 -- "UDT _Basic_OUT" -- Test_Basic_Gripping\57-Programm..JUDT2]

Extras Fenster Hilfe

O & K2

Anfangawert
0.0 STRUCT

+0.0| |n_ControclWord WORD WELlego
+2_0| |n_DeviceMode BYTE BElogl
+3_0| |n_Workpiecelo BYTE BElogld
+4_0| |n_TeachPosition HWOERD HWElog0
+6_0| |n GripForce BYTE BElagl

n_PositionTolerance BYTE BElegl
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4 Declare global structures in the OB

In the used operation block global variables must be created from the created structures to link them to the
block. Please create the following variables in the OB in the declaration table:

| Mame Datentyp |Adresse | Kommentar
'@ 0B1_ZvV_CLASS Byte 00 Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
'@ 0B1_SCAN_1 Byte 1.0 1 (Cold restart scan 1 of 0B 1), 3 (Scan Z-n of 0B 1)
'@ 0B1_PRIORITY Byte z.0 Priority of OB Executien
'@ 0B1_OB_NUMER Byte aa 1 (Crgenizatien block 1, OBL)
'® 081_RESERVED_1 Byte 4.0 Reserved for system
‘@ 081_= D_2 Byte 5.0 Reserved for system
'@ ©081_PREV_CYCLE Int 6.0 Cycle time of previcus 0Bl scan (milliseconds)
'@ 031 _MIN_CYCLE Int 8.0 Minimum cycle time of OBl (milliseconds)
'@ 0B1_MAX CYCLE Int 10.0 Maximum cycle time of OBl (milliseconds)
E_021 DAI= IDn= ake Ao me Date and time 0Bl started
[ o_UDT_Gripperl IN |UDT_Basic IN
i} g UDT_Gripperl OUT | UDI_Basic OUT 26.0

5 Linking process data with peripherals
In the hardware configuration, address ranges for the input and output data have been assigned to the 10-
Link port to which the gripper is connected. In this example, the range starts at peripheral address 256.

=(0) UR
1 -
2 CPU 314C-2 PN/DP |§|
X7 MPLDP —
X2 PN-I0 10-Link: DP-Mastersystem (1)
X2PTR Porf 7 hi
X2PZR Pot 2
25 DI24:0076 =

4| 111

:I!I (11) EMI PBS-502-101-2001
DP-Kennung

E-&diesse | A-Adiesse | Kommentar

Steckplatz . | Bestellnummer / Bezeichnung
1] BNI PBS-502-101-2001
192 |0L_I/D__8/ 8 byte

0 Standard 1/0

0 Standard 1/0

a

Standard 1/0

In the operation block, the peripheral addresses must be linked with the global structures created. In our
example "MOVE" blocks were used for the assignments. The input data should be linked in the OB before the
FB and the output data after the FB. When assigning the addresses, the sequence of the global structure must
be observed.

In this example the assignments - starting with address 256 - look as follows:

Assignment of ... Assignment to ...

PIW256 g UDT Gripperl IN.n_StatusWord
PIW258 g _UDT_Gripperl_IN.n_Diagnose
PIW260 g UDT Gripperl_IN.n_ActualPosition
g UDT Gripperl _OUT.n_ControlWord PQW256

g UDT Gripper_10UT.n_DeviceMode PQB258

g UDT Gripper_10UT.n_WorkpieceNo PQB259

g _UDT Gripper_10UT.n_TeachPosition PQW260

g _UDT_Gripper_10UT.n_GripForce PQB262

g UDT Gripper_10UT.n_PositionTolerance PQB263
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= m: Eingang: Statusiord
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#g_UDT_Cripperl IN.
~r_StatusWord

MOVE
... =——EN
ouT
PIWZSE == TN
ENC
MOVE
-..=—EN
ouUT

#g UDT Gripperl OUT.
n_ControlWord = IN

. ol

6 Insert function block

To be able to use the "Basic-Gripping" block, it must be called in the desired operation block. The
"ZG_FB_Basic_Gripping" block can be copied from the already integrated library to a free network using drag
& drop. The standard block "SFB4 (TON)" is also present in this library, since it is required in the "Basic-Grip-

ping" block.

% KOPAWL/FUP - [OB1 - Test_Basic_Gripping\S7-Pragramm]
i Datei Bearbeiten Einfigen Zielsystem Test Ansicht Extras Fenster Hilfe

bR & = LSl BN SN m] - AR CRE RO "?

[E=8 =

Tnhalc von: ‘Umgebung\Schnittstelle"

|‘E@ Schnistsvelle S

e TEMD - [ o,

P2 Neues Netzwerk

OBl : "Main Program Sweep (Cysle)”

[ommentaz:

(& Bitverknapfung
) Vergleicher
{2 Umwandler
Zahler
DB-Aufruf
(& Springe

&0 Festpunkt-Fit

{28 Gleitpunkt-Fkt,
Verschieben

{38 Programmsteuerung
Schieben/Rotieren
Statusbits

(@] Zeiten

@ Wortverknipfung

g3 F8 Bausteine

{3 FC Bausteine

{3 SFB Bausteine

{3 SFC Bausteine

il Multinstanzen

M Bibliotheken

@ stdlibs

@ Standard Library

@ Redundant 10 CGP V40
& Redundant 10 MGP V32
@ RedundantI0 CGP V52
@ SIMATIC_NET_CP

@ $FM-C_8 Sensoren

@ SFML-C_3 Sensoren
@ SFML-C_4_Sensoren
@ SFML-C_3_Sensoren
& SFM-C 3 Sensaren

© SFM-C_3 Sensoren

) & ZG_Basic_Gripping_S7

@ 57-Programm

.5} FBI ZG_FB_Basic_Gripping
L.43H SFB4 TON EC_TC
i} OBL

@ ZG_Advanced Gripping 57

i [B= Auffatncur | 3 Netawerke
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Since this is a function block, an instance data block is required. In this example, a new data block DB1 was
generated.

CLELl
FB1
"ZG_FB Basic_CGripping™

UDT Gripper OUT (—
— EN
b DataTransferBequired |[—
—UDT_ Gripper IN
b DatalransferError fm
—jcmd b StepReset

I/\\y b MotionError -
—Jcmd b Datalransfer
b _StepBusy fm
—jcmd b WritePDU
b_StepDone |e_
—cmd b ResetDirectionFlag
b _GripperPLCACTivVEe fm
—cmd b Rdjust
b _BasePosition fm_
—jocmd b MoveToBase
b _TeachPo3ition fm_
—cmd b MowveToWork
b _WorkPosition fm_
-t _MotionTimeout
b UndefinedPosition fm_
—n_ DeviceMode
b _DataTransferCE
—{n_HorkpiecelNo
b ControlWord 100 |—
=—n_TeachPosition
b ControlWord 200 =
—n_GripForce
b Error |-
= _PositionToclerance
n Diagnose |m

n ActualPosition |

ENQ (=

Variables which are declared with ,,b_“ are binary signals.

Variables which are declared with ,cmd_“ are command inputs. They can be controlled with a push button
switch for example.

Variables which are declared with ,,n_" are input and output words or bytes. They are needed for transfering
of the several positions and functions.

Erstellt: SN 18.03.2020 Seite 9 von 13



Operation manual function block (Step 7) ZiMMER

Qroup

Basic Gripping

7 Using the function block

On the inserted function block in chapter 6 are some inputs and outputs which must be wired. The input
,UDT_Gripper_IN“ must be connected now with the belonging variable in chapter 4. The same must be done
with the output variable ,UDT_Gripper_OUT". Now the function block can read the several states and posi-
tions of the gripper and can handle them. The output wiring of the gripper can also be parameterized.

For moving the gripper the several position data and options (drive profiles) have to be transfered. For stand-
ard values the following values in the table can be used. These are exemplary and can vary in different pro-
jects. You can set these parameters like in in our example on the block as constants or you can also use vari-
ables with the correct length that the wiring is flexible. If there is no wiring, the variables are preinitialised
with the standard values.

n_DeviceMode 100 (1 at GEP/GED5000IL)
n_WorkpieceNo 0

n_TeachPosition 500

n_GripForce 1

n_PositionTolerance 50

The variable n_DeviceMode corresponds to the drive profile of the gripper. These drive profiles can be found
in the operation manual of the gripper. In this example DeviceMode 100 (at GEP2000IL or GPP5000IL) or 1
(at GEP/GED5000IL) was selected which corresponds to the drive profile ,,Universal operation” and can be
used as a standard value.

F

s Var - Becbachtungstabelle
Tabelle Bearbeiten Einfligen Zielsystemn Variable Ansicht  Extras  Fenster  Hilfe

#| D|eb|e| & &[ml@|o|~| x| 28] W] | o] &[] w]

ﬁ Beobachtungstabelle -- Test_Basic_Gripping"57-Programm
Q Operand | Symbol Anzeigeformat | Statuswert | Steuverwert

T KMB 50 : "g_n_DeviceMode” DEZ 100

2 MB 51 : "g_n_WorkpieceNo” DEZ 0

3 MW 52 : "g_n_TeachPosition” DEZ 500

4 MB 54 :"g_n_GripForce” DEZ 1

5 MB 55 ! "g_n_PositionTolerance” : DEZ S0

&
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The completed function block should now look like in the following picture:

CB1
FB1
"ZE_FB_Basic Gripping™

#g UDT Eripperl OUT
 —lENW UDT_Gripper OUT g5 UDT Gripperl OUT

#g UDT_€Eripperl IN b_DateTransferRequired (= __

fg_UDT_Gripperl IN = UDT_Gripper IN
b _DataTransferError | __
.. =—cmd b StepReset
b _MotionError fm __
.. =-cmd b DataTransfer
b_StepBusy — |
.. =ecmd b WritePFDUT
b_StepDone (= __
..=—cmd b ResetDirectionFlag
b _GripperPLCRACTivVeE fm _ |
.. =-cmd b Rdjust
b _BasePosition [— _
.. ==cmd b MowveTcBase
b TeachPosition f= __
.. =—cmd b MoveTolWork
b_WorkPosition m_ _ .
T§15S == t_MotionTimeout
b _UndefinedPosition [— _

MBSO
"3 n_DeviceMode" —{n_DeviceMode b DataTransfer0E |-
MB51 b _ControlWord 100 o

"g_n_WorkpieceNo" = n_WorkpiecelNo

b_ControlWord Z00 [

MASZ
"g n TeachPosition" =—{f_TeachFosition b _Error fm_ .
MBS4 n_Diagnose (— |

"g_n_GripForce" = n_GripForce

n_RctualPosition = __

MESS

"g n PositionTolerance” =0 _FPositionTolerance ENC |

At last the settings have to be compiled and transfered to the device.

8 Functions of the function block
Depending on the wiring of the function block, several functions are carried out. You can find more infor-
mation in the header of the block.

8.1 Resetting the step sequence ,,cmd_b_StepReset” (BOOL)

The input variable ,cmd_b_StepReset” resets the step sequence in this function block. It doesn’t depend on
in which step the function block is at that moment. When the function block puts the error ,,b_DataTransfer-
Error” or ,,b_MotionError” out, it only can be resetted with this input.

8.2  Transfering data with handshake ,,cmd_b_DataTransfer“ (BOOL)

After each change of a process parameter (except "ControlWord") or during a cold start of the gripper, the
parameters must be accepted with a data transfer. If the output variable "b_DataTransferRequired" is "TRUE",
the gripper hasn’t worked with the currently set parameters yet. In this case the input "cmd_b_DataTransfer"
must be triggered that the process parameters are transferred. Then the variable "b_DataTransferRequired"
changes to "FALSE". Thereby the "ControlWord" is set to value 1 and bit 12 of the "StatusWord" is waited for.
Bit 12 becomes "TRUE" as soon as the data transfer is finished. Then the "ControlWord" is set to 0 again and
waited until bit 12 becomes "FALSE". This procedure is a handshake and should be used for flawless data
transmission.
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8.3  Saving workpiece recipes ,,cmd_b_WritePDU” (BOOL)
When this input is set to , TRUE®, the actual written process parameters at the input side of the function block
are saved into the selected ,, WorkpieceNo”. This function sets the ,,ControlWord“ to the value 2 and waits for
the bit 12 of the ,StatusWord"“. This procedure can last up to 30 seconds. The parameters are saved power
failure safe in the gripper and they can be selected again with writing the ,,WorkpieceNo*“. Up to 32 recipes
can be safed in the gripper.

8.4  Resetting the direction flags ,cmd_b_ResetDirectionFlag” (BOOL)

When a gripper was moved to WorkPosition for example, the bit 14 of the ,StatisWord“ is set. This signal
keeps alive til a movement into the other direction or a new startup of the gripper. When a gripper must be
driven to the same direction more than one time, this bit must be resetted before. This can be done with the
input ,,cmd_b_ResetDirectionFlag” This function sets the ,,ControlWord“ to the value 4 and waits for bit 13
and bit 14 of the ,StatusWord“ becoming ,, FALSE“. After that it can be moved again into the same direction.
Since the version 1.21 of the function block, this procedure has been carried out automatically before a move-
ment of the gripper.

8.5 Drive to BasePosition ,cmd_b_MoveToBase“ (BOOL)
When this input is set to ,,TRUE, the gripper fingers move with the setted drive profile and grip force to the
,BasePosition”. This function sets the ,ControlWord“ to the value 256.

8.6  Drive to WorkPosition ,,cmd_b_MoveToWork“ (BOOL)
When this input is set to ,,TRUE, the gripper fingers move with the setted drive profile and grip force to the
»WorkPosition”. This function sets the ,ControlWord“ to the value 512.

8.7 Limitting of the motion time ,,t_MotionTimeout” (TIME) and ,,b_MotionError” (BOOL)

If the gripper can‘t carry out a movement or can’t reach the required destination, the step sequence will stop
and the function block will be blocked for further commands. To avoid this struggle, the time ,t_Motion-
Timeout” at the input can be defined. It is the maximum time which is allowed for the gripper’s movement
til arriving the position. It depends on the input parameters and have to be adjusted for your applikation. If
the gripper doesn’t reach its required destination in the setted time, the step sequence jumps into a error
step. The output ,b_MotionError” is set to ,TRUE“ and only can be resetted again with the input
»cmd_b_StepReset”.

8.8 Data transfer is required ,b_DataTransferRequired” (BOOL)

The variable ,,b_DataTransferError” is active when at least on of the output variables which are sent to the
gripper has been changed. As long as this variable is active, the gripper hasn’t confirmed the changed values
yet. For transfering the data the input variable ,cmd_b_DataTransfer” must be triggered. Then the variable
,b_DataTransferRequired” changes to ,,FALSE“ and the gripper uses the actual set parameters.

8.9 Error in the DataTransfer ,b_DataTransferError” (BOOL)

The output ,,b_DataTransferError” is set to ,TRUE“ when the data transfer (,ControlWord“ = 1) couldn’t be
carried out successfully and the feedback of the gripper wasn’t sent in the first second. There can be several
reasons for this. An error code can be taken from the output ,,n_Diagnose”. All the error codes are described
in detail in the operation manual. This error can be resetted with setting the input ,cmd_b_StepReset”.

8.10 Function block is busy ,,b_StepBusy” (BOOL)
If the function block handles a command and is not in the intial step, this output is active and shows, that it
is blocked for further commands.

8.11 Ready for commands ,b_StepDone” (BOOL)
If the function block is in the initial step and is ready for commands, this output is set to ,, TRUE".
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Qroup
Basic Gripping
8.12 Bit 6 of the StatusWord ,,b_GripperPLCActive” (BOOL)
This signal shows that the controller inside of the gripper is ready for operation. When the gripper is plugged
in again or it is restarted after a voltage breakdown, the controller can only recieve data when this signal is
set again.

8.13 Bit 8 of the StatusWord ,,b_BasePosition“ (BOOL)
When the gripper reaches its defined ,BasePosition”, this signal is activated. The size of the area is defined
with the ,PositionTolerance”.

8.14 Bit 9 of the StatusWord ,,b_TeachPosition” (BOOL)
When the gripper reaches its defined , TeachPosition®, this signal is activated. The size of the area is defined
with the ,PositionTolerance”.

8.15 Bit 10 of the StatusWord ,,b_WorkPosition“ (BOOL)
When the gripper reaches its defined , WorkPosition®, this signal is activated. The size of the area is defined
with the ,PositionTolerance”.

8.16 Bit 11 of the StatusWord ,b_UndefinedPosition” (BOOL)
When the gripper stands still and is not on ,BasePosition”, , TeachPosition” or ,WorkPosition®, this signal is
,TRUE”.

8.17 Bit 12 of the StatusWord ,b_DataTransferOK“ (BOOL)
With this bit the gripper gives feedback that a data transfer (,ControlWord“ = 1) was carried out successfully.
That’s why it is used at a handshake procedure.

8.18 Bit 13 of the StatusWord ,,b_ControlWord_100“ (BOOL)

This direction flag turns to ,, TRUE” when der gripper got a ,MoveToBase” command. The gripper can’t execute
a further,,MoveToBase“ command in this state. The flag is set to ,,FALSE” again when the gripper gets a ,Mov-
eToWork” command or a reset is done with ,,cmd_b_ResetDirectionFlag” (see 8.4).

8.19 Bit 14 of the StatusWord ,,b_ControlWord_200“ (BOOL)

This direction flag turns to ,,TRUE” when der gripper got a ,,MoveToWork” command. The gripper can’t exe-
cute a further ,,MoveToWork” command in this state. The flag is set to ,,FALSE” again when the gripper gets a
»MoveToBase“ command or a reset is done with ,cmd_b_ResetDirectionFlag” (see 8.4).

8.20 Bit 15 of the StatusWord ,,b_Error” (BOOL) and ,,n_Diagnose“ (WORD)
When the diagnoe value of the gripper is not 0, this bit is set. The error code is put out in the data word
,n_Diagnose”. The descriptions to the error codes can be found in the operation manual.

8.21 n_ActualPosition (WORD)
This data word shows the actual position of the gripper fingers.
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