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History

Aut Reason for change/changes made Release | Status Date

Nock Basic version 1 01 03.04.2019

Nock Time-optimized, no handshake before motion commands 1 1 21.08.2019

Displaying parameter change with output bit

Nock 1 21 23.03.2020
Automatic reset of the direction flags

Erstellt: SN 23.03.2020 Gedndert: - Gepruft: - Index: 1.21 Seite 2 von 9



Operation manual function block (AS)

Basic Gripping

Content

1
2
3
4
5
6

Foreword
Integrating the library
CYCLIC
Variables
Using the function block

Functions of the function block

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17
6.18
6.19
6.20
6.21

Resetting the step sequence ,,cmd_b_StepReset” (BOOL)
Transfering data with handshake ,cmd_b_DataTransfer” (BOOL)
Saving workpiece recipes ,cmd_b_WritePDU“ (BOOL)

Resetting the direction flags ,,cmd_b_ResetDirectionFlag” (BOOL) ........ccceeevvvcurrrreeeeeeeeiiciiiieeeeennn,

Drive to BasePosition ,cmd_b_MoveToBase” (BOOL)
Drive to WorkPosition ,,cmd_b_MoveToWork” (BOOL)

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

Data transfer is required ,,b_DataTransferRequired” (BOOL)
Error in the DataTransfer ,b_DataTransferError” (BOOL)
Function block is busy ,,b_StepBusy“ (BOOL)
Ready for commands ,b_StepDone” (BOOL)
Bit 6 of the StatusWord ,b_GripperPLCActive” (BOOL)
Bit 8 of the StatusWord ,b_BasePosition” (BOOL)
Bit 9 of the StatusWord ,,b_TeachPosition” (BOOL)

Bit 10 of the StatusWord ,b_WorkPosition” (BOOL)
Bit 11 of the StatusWord ,,b_UndefinedPosition” (BOOL)
Bit 12 of the StatusWord ,,b_DataTransferOK“ (BOOL)
Bit 13 of the StatusWord ,,b_ControlWord_100“ (BOOL)
Bit 14 of the StatusWord ,,b_ControlWord_200“ (BOOL)

Bit 15 of the StatusWord ,b_Error” (BOOL) and ,,n_Diagnose” (UINT) ..........ccceeeiiiiiiiiininnn.

n_ActualPosition (UINT)

Erstellt: SN 23.03.2020 Gedndert: -

Gepruft: -

Index: 1.21

Seite 3 von 9



Operation manual function block (AS)

Basic Gripping

1 Foreword

ZIMMER

Qroup

For using the example program at first a correct hardware configuration must be done. In this example a
Siemens B&R X20CP1301 with a B&R X20DS438A 10 link master is used. After the hardware settings the
example project can be implemented. Please pass the following steps for that:

2 Integrating the library

L C\Users\messe\Desktop\Programme\Testprogramme\
Offnen

Datei | Bearbeiten Ansicht Einfigen

Praji

i[5 Meues Projekt...
_a Projekt affnen...

Projekt vom Zielsystem &ffnen...

Strg+Umschalt+M
Strg=0

¥

For integrating a library please click on ,Data“ and choose , Import...“
In the appearing window you can look for and open the library.
Please choose the zip-file ,Basic_Gripping_V_1 21"

Zuletzt gedffnete Datei
Aktuelle Projekte

Beenden

d E] Projekt schlieBen
- & Offnen... — *
Offnen =
H Speichern Strg=5 s |7’
- @ |4 « SAMUEL DISK (D:) » Basic GrippingV1.21 » AS » Bibliotheken(DE) » +: Bibliotheken(DE) durchsuchen
LI Alles speichern Strg=Umschalt=5 @U ‘ ) EEES B e ‘ £ ' E G-I L
L} SchilieBen Strg=F4 Organisieren v Neuer Ordner = [l @
-

Projekt speichern als... ¢ Favoriten Name Anderungsdatum Typ Gr

@ Projekt als Zip speichern B Desktop {8 Basic_Gripping V1 21 18.03.2020 08:04 WinRAR-ZIP-Archiv
@ Downloads

? Projekt als Zip ohne Upagrades speichem.., 93] Zuletat besucht

Bibliothek exportieren...

- Bibliotheken
Export... i
BS (&S] Bilder

| Import... |5 Dokumente g

ECAD Export und Import » & Musik

Text Export und Import 3 8 videos

Seite einrichten... 1% Computer

Drucken Strg+P &, Lokaler Datentrager (C:)

SAMUEL DISK (D:
Projekt drucken... - @) L
a Data (E)
Vergleiche Quelldateien » Lokaler Datentrager (F:)

v il i

| »

Dateiname: Basic_Gripping_V1_21

v | Zip Archiv (*zip) v

After opening there are the required global data types, standard libraries, declared variables and the func-
tion block with the variable declaration available.

I Wes W J‘J@Q“ > % 3 &,
Objektname

€4 UDT_Basic_IN
------ 44 UDT_Basic_OUT

- @ Global.var

=8 @ Libraries

operator

_l
olll NcGlobal
. olll Acp10par
B-5ll standard
B & Program

= k@ Variables.var
& Greffer_1
& UDT_BasicGripper1_IN
& UDT_BasicGripper1_OUT
LocalFunctions fun
ZG_FB_Basic_Gripping
st ZG_FB_Basic_Gripping st
b ZG_FB_Basic_Gripping

Beschreibung

Globale Datentypen

Globale Variablen

Globale Bibliotheken

This library contains function interfaces for IEC
This library contains runtime functions for IEC t
The AsTime Library supports DATE_AND_TIN
This library contains function interfaces for IEC
The SYS_LIB library contains functions for me:
The AsBrStr Library contains FBKs for memory
PLCopen Motion Control function blocks

The BRSystem library provides the user with a
Motion Control Manager

Global NC functions

ACOPOS Parameters

This library contains standard function blocks @

Local variables

Funktionsbaustein Basic_Gripping

FUNCTION_BLOCK ZG_FB_Basic_Gripping
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3 CYCLIC

Please open in the ,Logical View" in the menu ,,Program” -> ,,Cyclic.fod” the main program,, CYCLIC” and
drag the function block ,,ZG_FB_Basic_Gripping” on the programming surface.

| = ]

il | Z1 Program::Cydiic.fbd [Funktionsbausteindiagramm - Cyclicl* X |

[ BERE R 8 R AT WK S 1 B at | [l = SHEI R IG e oL o4 3 R R RS L e 3
Objektname 0001:
B 9 Test R
& Q) Global typ {* TODO : Add your code here 7)
i @g UDT _Basic_IN
‘e 4% UDT_Basic_OUT
<<<<< @ Global.var
B @ Libraries
Zi
h. L, _G_FB_jBasac_anpmg L‘l_
5 W) rurtime = UDT_Gripper_IN UDT, anpg OUT"
D S ostime =lcmd_b_StepReset  b_DataTr q
i) AslecCon =|md_b_DataTs b_DataTransfeEmo™=
e =-| sys_lib = cmd_b_WritePDU b_MotionError =
. AsBrStr ™| cmd_b_ResetDirectionFlag b_StepBusy[™
ol Acp10_MC =lemd_b_Adjust b_StepDonef™
[3 oll] brsystem =lemd_b_MoveToBase  b_GripperPLCActive/™
#-o [l Acp10man = cmd_b_MoveToWork b_BasePosition™
#-o ) NeGlobal =|t_MotionTimeout b_TeachPosition|™
D all] Aco10par =in_DeviceMode b_WorkPosition =
gl standard ={n_WorkpieceNo b_UndefinedPosition|™
& [? Egg'sm_ n ™ n_TeachPosition b_DataTransferOK™
@ Variables.var - -
& Greffer 1 i

& UDT_BasicGripper1_IN
& UDT_BasicGripper1_OUT
LocalFunctions fun

ier [ZG_FB_Basic_Gripping ||
D st ZG FB_Basic_Gripping st }
L ffer ZG_FB_Basic_Gripping

n_PositionTolerance

B @} Cyclicfbd
L. =4 CYCLIC
Greder_1
ZG_FB_Basic_Gnpping 1
= UDT_Gripper_IN UDT_Gnpper_ OUT
= cmd_b_StepReset b_DataTransferRequired
=cmd_b_DataTransfer b_DataTransferError
=cmd_b_WntePDU b_MotionError
= cmd_b_ResetDwrectionFlag b_StepBusy
=lcmd_b_Adjust b_StepDone
™ cmd_b_MoveloBase b_GripperPLCActive
=lemd_b_MoveToWork b_BasePosition
=1t_MotionTimeout b_TeachPosition
=i n_DeviceMode b_WorkPosition
= n_WorkpieceNo b_UndefinedPosition
=1 n_TeachPosition b_DataTransferOK
=1 n_GnpForce b_ControlWord_100
=1 n_PostionTolerance b_ControlWord_200
b_Ermror
n_Diagnose
n_ActualPosition

For the function block there is already a in-
stance called ,Greifer_1“ declared. Please write
it on the top of the function block. If you use
further grippers, you’ll need as many blocks as
grippers and you have to declare further in-
stances under the ,Variables.var”.

Variables which are declared with ,b_“ are bina-

ry 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 func-
tions.
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4 Variables

In the variable table there have already been variables for the input and output data with the correct data
type declared.

& Program:Vari var [Vari klaration]* X

s

Name Typ & Referenz @ Konstante & Retain @Duplizierbar Wert B
% [UDT BasicGrpper1_IN JUDT Basic_IN | [ [
®$ UDT_BasicGripper1_OUT UDT_Basic_OUT O O O
¥ 9 Grefer_1 ZG_FB_Basic_Gripping O O O

To assign those variables physical adresses please go to the ,,Physical View” and select the used 10 link mas-
ter. Please go with right click to the ,1/O assignment”, If the ports were configurated correctly, in the ,1/O
assignment” appear the ,InputData0l1“ and ,OutputData01“. The length of the data type have to be set
correctly. Please select the corresponding variables in the column ,,process variables”.

@ DisablePowerSupply01 BOOL Versorgung an Kanal 1 ausschalt
23 CycleEnd01 BOOL Neue Eingangsdaten an Interffaci
3 Synchronized01 Kanal synchronisiert

3 Overoad01 BOOL Uberlast an der Versorgung oder
+3 ChannelStatus01 USINT Betriebszustand 10-Link Schnittst
3 FrameCount01 SINT Anzahl der |0-Link Frames

+2 BlockCounter01_DPS DIN Anzahl der empfangenen DPS Bl
+3 Vendorld01 UINT Vendor ID

+2 Functionld01 LINT Function D

+3 Deviceld01 UDINT Device ID

+3 CycleTime01 UINT Cycle Time

3 InputDatall ::Program:UDT_BasicGripper1_IN  OCTETS] Automatisch [ [ \X20CP1301\loMap.iom Eingangsprozessdaten, Kanal 1

@ OutputDatall ::Program:UDT_BasicGripper1_OUT OCTETI2] Automatisch [ O ‘\X20CP1301\loMap.iom Ausgangsprozessdaten, Kanal 1

5 Using the function block

On the inserted function block in chapter 3 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
positions 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
standard values the following values in the table can be used. These are exemplary and can vary in different
projects. You can set these parameters like in in our example on the block as constants or you can also use
variables with the correct length that the wiring is flexible. If there is no wiring, the variables are preinitia-
lised 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 opera-
tion“ and can be used as a standard value.
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The completed function block should now look like in the following picture:

Qroup

Gredfer_1
ZG_FB_Baszx Gapping 1
UDT_BasicGnpper1_IN={UDT_Gnpper_IN UDT_Gnpper OUTI™UDT_BasikcGripper1_OUT
= cmd_b_StepReset  b_DataTransferRequired™
= cmd_b_DataTransfer b_DataTransferEror™
=cmd_b_WntePDU b_MotionEmor™
=1cmd_b_ResetDrectionflag b_StepBusy™
=cmd_b_Adjust b_StepDonef™
=lemd_b_MoveloBase b_GnpperPLCActive™
= emd_b_MoveToWork b_BasePostion™
T#15s™t_MotionTimeout b_TeachPostion™
100" n_DeviceMode b_WorkPosition[™
0™ n_WorkpieceNo b_UndefinedPosition[™
S00™ n_TeachPosition b_DataTransferOK™
1™ n_GnpForce b_ControlWord_ 100
SC™ n_PostionTolerance b_ControlWord_200™
b_Emor™
n_Diagnose™
n_ActualPostion{™

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

6 Functions of the function block
Depending on the wiring of the function block, several functions are carried out. You can find more informa-
tion in the header of the block.

6.1 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_DataTransferError” or ,b_MotionError” out, it only can be resetted with this input.

6.2  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
"emd_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 "Con-
trolWord" 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.

6.3  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
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waits for the bit 12 of the ,,StatusWord“. This procedure can last up to 30 seconds. The parameters are sa-
ved 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.

6.4 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 direc-
tion. Since the version 1.21 of the function block, this procedure has been carried out automatically before
a movement of the gripper.

6.5 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.

6.6 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.

6.7 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_MotionTimeout” 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”.

6.8 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 valu-
es yet. For transfering the data the input variable ,,cmd_b_DataTransfer” must be triggered. Then the vari-
able ,b_DataTransferRequired” changes to ,,FALSE” and the gripper uses the actual set parameters.

6.9 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 descri-
bed in detail in the operation manual. This error can be resetted with setting the input ,,cmd_b_StepReset”.

6.10 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.

6.11 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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6.12 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 plug-
ged in again or it is restarted after a voltage breakdown, the controller can only recieve data when this sig-
nal is set again.

6.13 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.

6.14 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”.

6.15 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®.

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

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

6.18 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 exe-
cute a further ,MoveToBase” command in this state. The flag is set to ,FALSE” again when the gripper gets a
»MoveToWork” command or a reset is done with ,cmd_b_ResetDirectionFlag” (see 6.4).

6.19 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 6.4).

6.20 Bit 15 of the StatusWord ,,b_Error“ (BOOL) and ,,n_Diagnose” (UINT)
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.

6.21 n_ActualPosition (UINT)
This data word shows the actual position of the gripper fingers.
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