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1 Foreword

To use the function block, a correct hardware configuration must first be created. In this example a Mitsub-
ishi RO4ENCPU with a Mitsubishi IO Link Master is used. After the hardware settings have been made, the
function block can be implemented. To do this, go through the following steps.

2 Integrating the library
Libraries can be selected and included on the right-hand side of the screen in the "Element Selection"
window under the "Library" tab with "Register User Library...".

Step *] - X

Tool Window Help -8x
ML QO A e ] I

Yoo GREL s SaRaRAR RS AsdRLRear o - [EEa .

EICR IR e a1 1R

1) ProgramBody : ProgPou [PRG] ... X

(Find POL) BB v X
all Register User Library...
User Library Register Library.

User Library

POU List | Favorites | History

Please select the library "ZG_Advanced_Gripping_GXWorks3_V2.0.usl".

v 4 B > DieserPC » Desktop » Advanced Gripping » V200 » Bibliothek

MName

B 2G_Advanced Gripping_GXWorks3 V2.0.usl

i Lokaler Datentrager (C2)

o Netzwerk

e /(*.usl) .
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| ZG_FB_Advanced_Gripping
= e
| )=

B, Parameter

At the right edge of the screen
in the "Element Selection"
window, the library can be sel-
ected and opened. Select the

two data types
"ST_Advanced_IN_z" and
"ST_Advanced_OUT_z" under

the "Structured Data Type"
menu item and copy them into
your project in the "Navigati-
on" window under the "Struc-
tured Data Types" heading.

The
"ZG_FB_Advanced_Gripping"
function block can be inserted
under the "FBFILE" heading.

The functions supplied in the
"FUN" folder are necessary for
the operation of the function
block. These must be inserted
under "FUNFILE".

Copying can be implemented
by "Drag&Drop".

ZIMMER

Qroup
'Element Selection n x|
|Find POU) |88 83 | &8 | La- 1yt
W X | =

= User Library
= L Z6_Advanced_Gripping_GXWorks3_V2.0

=] FB
—
ZG_FB_Advanced_Gripping

= &4 FUN
=8 fc_bytesToWord
| fc_readlsb
|2 fc_readMsh
|2m fo_writelsh
|28 fo_writeMsh

=] Structured Data Type
4% ST _Advanced_IN_z
.-‘I ST_Advanced_OUT z

IG_FB_Advanced_Gripping
[Version]

[Last Change]
2021/09/06 14:19:00
[Comment]

POU Ll'stl Favorﬂ:esl Hl'stovyl Module Library
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3 MAIN
Open the "ProgramBody" in the section "Program" -> "Scan" -> "MAIN" -> "ProgPou" and drag the function
block "ZG_FB_Advanced_Gripping" onto the programming surface.

ﬁ MELSOFT GX Works3 (Untitled Project) - [ProgramBady : ProgPou [PRG] [FED/LD] O5tep *]

EPmJect Edit Find/Replace Convert View Online Debug D stics  Tool  Wind Help

ODBA& e im| @@ Max: -

nE B0 HhERR BRE PR 6B XD RRE | e RE S PSR R
[Eb AF A E 4 A B S e D DR @ O A6 YD T R A

Navigation a XI 4] ProgramBody : ProgPou [PRG] ... X

- 5 4 A1 :

]

lodule Configuration
| i Program
fizl Initial
i S [ ZG_FB_Advanced_Gripping
! Inp_st_GripperData_IN im_st_Gﬁperah_DUT |

e )
ut—d_DataTransferRequired §

¥ Inp_cgge®t MotorON Qut_b_DataTransferError §
Inp_emd_b_MotorOFF Out_b_MotionError 4
= ¥ Inp_cmd_b_StartHoming Out_b_StepBusy
i Mo Exe
-3 Unregistered Program § Inp_cmd_b_DataTransfer Out_b_StepDone §
= & FB/FUN ) _ -
. § Inp_cmd_b_WritePDU Out_b_HomingPositionOK
W -
. |y ZG_FB_Advanced_Gripping ! Inp_cmd_b_ResetDirectionFlag Out_b_MatorON §
Label * Inp_cmd_b_MoveToBase Out_b_InMotion §

§ Inp_cmd_b_MoveToWork  Out_b_MovementComplete

4lno cmd b JoaToBase Out b JooBaseActive &

The "Undefined Label Registration" opens, in which a single instance is generated. You can name the in-
stance "Gripper_1", for example. If you have several grippers in use, you will need a correspondingly large
number of blocks and will have to create additional instances for them.

Undefined Label Registration >

Mot defined as global |abel orlol label
Pleasesetnewlabel informationto be registered.

Label Mame

Label Setting Information
Registersd
Destination

Class VAR -

Local Label{ProgPou) e

Data Type |EG_FE_Advanced_Gripping |

Constant

Comment | |

[ Openthelabel editorand
set the label details after registering label information,
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Nomenclature:

Inp_st_GripperData_IN Out_st GripperData OUT

Inp_cmd_b_StepResst  Out_b_DataTransferRequired

Inp_cmd_b_MotorON Out_b_DataTransferEmor
Inp_cmd_b_MotorOFF Qut_b_MotionEmor
Inp_cmd_b_StartHoming Out_b_StepBusy
Inp_cmd_b_DataTransfer COut_b_StepDone

Inp_cmd_b_WritePDU QCut_b_HomingPositionOK
Inp_cmd_b_ResetDirectionFlag Out_b_MatorON
Inp_cmd_b_MoveToBase QOut_b_InMation

Inp_cmd_b_MoveTolwork Out_b_MovementComplete

Inp_cmd_b_JogToBase QOut_b_JogBasehctive
Inp_cmd_b_JogToWork Out_b_JogWordActive
Inp_t_MotionTimeout QOut_b GripperPLCActive

Inp_b_GEF2000IL_03 Out_b_ControllerEmar
Inp_116_DewviceModeHoming Out_b_BasePosition
Inp_116_DeviceMode QOut_b TeachPosition
Inp_i16_‘WorkpieceNo Out_b_WorkPosition

Inp_i16_PaositionTolerance  Out_b_UndefinedPosition

Inp_116_GnpForce Qut_b DataTransferOK
Inp_i16_DriveVVelocity Out_b_Controliord_100
Inp_i16_BasePosition QOut_b_Controlwlord_200
Inp_i16_ShiftPosition Qut_b_Emor
Inp_116_TeachPositon Out_116_Dhagnose

Inp_i16_WorkPasition Out_i16_ActualPosition

ZIMMER

Qroup

Prefix Meaning

Inp Input variable

Out Output variable

cmd Command input

b Binary signal (BOOL)

i8 Variable in byte size (BYTE)
i16 Variable in word size (WORD)
st Data structure (STRUCT)

t Time (TIME)

g Global variable
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4 Label

Direct links to the gripper are created under Label. Therefore open the "Global" under "Global Label" in the
project navigation. Declare variables of the data type "ST_Advanced_IN_z" and "ST_Advanced OUT_z" in
the declaration table. It is important to enter the respective correct address which you have assigned during
the hardware configuration. Here only the first address must be entered. The following addresses are gene-
rated and assigned automatically.

| <Fitter: | Easy Display Digplay Setting Check
Label Name Data Type Class Assign Initial Value Constant
T |o.sLGhpperl N ST Advanced IN_z ~ |VAR_GLOBAL v |Detailed Sefting
2 g_st_GriEEer‘I_OUT ST_Advanced_OUT_z .. |WVAR_GLOBAL ~ |Detailed Setting
3 |Gripper_1 [7G_FB_Advanced. Grpping ~ [VAR_GLOBAL =~
4 -
Structure Device Setting Window had
g_st_Gripperl_OUT (ST_Advanced_0OUT_z)
Label Mame Data Type Device al
1 [i16_ControWord  |Word [Unsigned]/Bit String [16-bif] | W1104
2 i16_DeviceMode_W |Word [Unsigned]/Bit String [16-bit] w1105
3 i16_Reserve_Positio|Word [Unsigned]/Bit String [16-bit] w1106
4 i16_GripForce_Drive [Word [Unsigned]/Bit String [16-bit] w1107
E i16_BasePosition Word [Unsigned]/Bit String [16-bit] w1108
B i16_ShiftPosition Word [Unsigned]/Bit String [16-bit] w1109
7 i16_TeachPosition |Word [Unsigned]/Bit String [16-bit] W110A
8 i16_WorkPosition  |Word [Unsigned]/Bit String [16-bit] W110B
v
< >
Auto Filing Use Bit Specification Cancel

5 Using the function block

To enable the function block to access the address ranges of the I0-Link data, the variables
"Inp_st_GripperData_IN" and "Out_st_GripperData_OUT" must be linked to the variables created in point 4.
The gripper can be parameterized by writing to the input variables on the module.

To move the gripper, the position and travel data must be transferred. The values listed in the following
table can be used as default values. Other values may prove to be more suitable. Please refer to the installa-
tion and operating instructions. You can enter these parameters as constants on the module, as in this exa-
mple, or you can use variables of the appropriate length, so that the circuitry is flexible. When not connec-
ted, the variables are pre-initialized with the default values.

Variable Value
Inp_t_MotionTimeout T#H15s
Inp_il6_DeviceMode 60
Inp_il6_WorkpieceNo 0
Inp_il6_PositionTolerance 50
Inp_i16_GripForce 4
Inp_i16_DriveVelocity 4
Inp_i16_BasePosition 75
Inp_i16_ShiftPosition 800
Inp_i16_TeachPositon 1000
Inp_i16_WorkPosition 1200
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The "Inp_i16_DeviceMode" variable corresponds to the travel profile of the gripper. These travel profiles
can be found in the installation and operating instructions for the gripper. In this example, DeviceMode 60
was selected, which corresponds to the "Force profile external gripping" travel profile.

The finished module should now correspond to the following figure:

TE15=

mgmaﬂ#m#mgb—ﬂwg

e

1200
11

Gripper_1

-..I..-

Z2G_FB_Advanced _Gnpping

Inp_st_GripperData_IN QOut_st_GnpperData_0OUT —u::_|_5t_:3ripper1 _Duf]

Inp_cmd_b_StepReset  Out_b_DataTransferRequired §

Inp_cmd_b_MaotorON Out_b_DataTransferError ¢
Inp_cmd_b_MotorOFF Out_b_MotionError §
Inp_cmd_b_StartHoming Out_b_StepBusy ¢
Inp_cmd_b_DataTransfer QOut_b_StepDone §
Inp_cmd_b_WmtePDU Out_b_HomingPostionOK 8
Inp_cmd_b_ResetDirectionFlag Out_b_MotorON §
Inp_cmd_b_MoveToBasze Out_b_InMotion #

Inp_cmd_b_MoveTolwork Out_b_MovementComplete §

Inp_cmd_b_JogToBase Cut_b_JogBaselctive §
Inp_cmd_b_JogToWWork Cut_b_JogWorkfctive §
Inp_t_Moton Timeout Out_b_GnpperPFLCActive §
Inp_b_GEP20001L_03 Out_b_ControllerError §

Inp_i16_DeviceModeHoming QOut_b_BaszePosition §
Inp_i116_DeviceMode Cut_b_TeachPosition §
Inp_i116_WorkpieceMo Out_b_WorlkPosition §

Inp_i16_PositionTolerance Out_b_Undefined Fosition §

Inp_116_GnpForce Out_b_DataTransferOK §

Inp_i16_Dnve\elocity Out_b_Controfiwiord_100 §

Inp_116_BasePosition Out_b_Controlword_200 §

Inp_i16_ShiftFosition Cut_b_Error §

Inp_i16_TeachPosition Qut_i16_Diagnose ¢

Inp_116_WorkPosition Out_i116_ActualPosition §
12

Finally, you need to compile the settings and load them into the device.

13
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6 Functions of the function block
Depending on the input wiring of the function block, the corresponding functions are executed. Further
information can also be found in the comments in the block header.

6.1 Resetting the step sequence ,,Inp_cmd_b_StepReset” (BOOL)

The input variable "Inp_cmd_b_StepReset" resets the step chain within this block. This happens regardless
of which step the block is currently in. If the block issues the error "Out_b_DataTransferError" or
"Out_b_MotionError", it can only be acknowledged by this input.

6.2  Switching on motor ,,Inp_cmd_b_MotorON“ (BOOL)

The gripper can only move when the motor is switched on. The gripper represents its states in the "Status-
Word". If the gripper is switched off, the "Out_b_MotorON" signal is "FALSE". If the signal edge is positive,
the motor is switched on and the "Out_b_MotorON" signal is set to "TRUE". The function block converts
this signal into "DeviceMode" 3 and sends it to the gripper. In order for the gripper to use this "DeviceMo-
de", a data transmission with handshake must be carried out. After successful transfer of the data, the
"b_MotorON" bit changes from "FALSE" to "TRUE". The motor is now switched on. The function block does
this automatically.

6.3  Switching off motor ,,Inp_cmd_b_MotorOFF“ (BOOL)

To switch off the gripper motor, a positive signal edge must be set at the "Inp_cmd_b_MotorOFF" input.
The "DeviceMode" is automatically set to the value 5 and a data transfer is performed. The motor can be
switched off at any time (except during a reference run) and is independent of which command the gripper
has previously received.

6.4  Referencing the gripper ,,Inp_cmd_b_StartHoming” (BOOL)

The gripper must be referenced so that it can always output the correct position. The
"Out_b_HomingPositionOK" signal indicates the current status of the referencing. If this signal is set to
"FALSE", the gripper does not know in which position the gripper jaws are and process-safe operation would
therefore not be guaranteed. The gripper can be referenced again with the "Inp_cmd_b_StartHoming" sig-
nal. There are different referencing modes that can be set with the "Inp_i16_DeviceModeHoming" input.
With a positive signal edge, the gripper starts a new homing run with the set referencing mode. A reference
run must not take place in the gripped state. Make sure in advance that the gripper is free to move.

6.5 Transfering data with handshake , Inp_cmd_b_DataTransfer” (BOOL)

After each change of a process parameter (except "ControlWord") or at a cold start of the gripper, the pa-
rameters must be taken over with a data transfer. If the "Out_b_DataTransferRequired" output variable is
"TRUE", the gripper is not yet operating with the currently set parameters. In this case, the process parame-
ters must be transferred with a positive signal edge at the "Inp_cmd_b_DataTransfer" input. The variable
"Out_b_DataTransferRequired" then changes to "FALSE". Thereby the "ControlWord" is set to value 1 and
waits for bit 12 of the "Status-Word". Bit 12 becomes "TRUE" as soon as the data transfer is completed.
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 error-free data transfer.

6.6  Saving workpiece recipes ,Inp_cmd_b_WritePDU“ (BOOL)

With a positive signal edge, the currently set process parameters at the function block input are stored in
the currently set "WorkpieceNo". The "ControlWord" is set to value 2 and bit 12 of the "StatusWord" is wai-
ted for. This procedure can take up to 30 seconds. The parameters are stored in the internal recipe locations
and can be reloaded by specifying the "WorkpieceNo". Up to 32 recipes can be stored in the gripper.
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6.7 Resetting the direction flags ,,Inp_cmd_b_ResetDirectionFlag” (BOOL)

If a gripper is moved in the direction of "WorkPosition", for example, bit 14 of the "Status word" is set in the
gripper. This signal remains until a movement in the other direction or a cold start of the gripper. If a gripper
is to be moved several times in succession in the same direction, e.g. by changing positions, then this bit
must first be reset. This can be done by a positive signal edge at the input "Inp_cmd_b_ResetDirectionFlag".
Thereby the "ControlWord" is set to the value 4 and waits until bit 13 and bit 14 of the "StatusWord" chan-
ge to "FALSE". After this, a new movement in the same direction can take place. From function block version
V1.21 onwards, this procedure is carried out automatically before the gripper is moved, if necessary.

6.8  Drive to BasePosition ,Inp_cmd_b_MoveToBase“ (BOOL)
With a positive signal edge, the gripper jaws move with the set travel profile in the direction of the set
"BasePosition". The "ControlWord" is set to the value 256.

6.9 Drive to WorkPosition ,,Inp_cmd_b_MoveToWork“ (BOOL)
With a positive signal edge, the gripper jaws move with the set travel profile in the direction of the set
"WorkPosition". The "ControlWord" is set to the value 512.

6.10 Jog in direction WorkPosition ,,Inp_cmd_b_JogToWork“ (BOOL)

The gripper moves in inching mode. No software limit switches are active in this mode. When this input is
set to "TRUE", the "DeviceMode" is automatically set to the value 11, a handshake is performed and the
corresponding bit of the "ControlWord" is set. The gripper jaws move at low speed in the direction of the
"WorkPosition". When the input is set to "FALSE", the gripper stops again.

6.11 Jog in direction BasePosition ,Inp_cmd_b_JogToBase” (BOOL)

The gripper moves in inching mode. No software limit switches are active in this mode. When this input is
set to "TRUE", the "DeviceMode" is automatically set to the value 11, a handshake is performed and the
corresponding bit of the "ControlWord" is set. The gripper jaws move at low speed in the direction of the
"BasePosition". When the input is set to "FALSE", the gripper stops again.

6.12 Limitting of the motion time ,Inp_t_MotionTimeout” (TIME) and ,,Out_b_MotionError“
(BOOL)

The "Inp_t_MotionTimeout" time can be used to define the maximum time the gripper may take to move
until it reaches its target position. This depends on the parameterization of the gripper and must be adap-
ted project-specifically. If the gripper does not reach its target position within the set time, the "MotionEr-
ror" error is activated. The "Out_b_MotionError" output is set to "TRUE".

6.13 Switchover to use of a GEP2000IL-03-B "Inp_b_GEP2000_03" (BOOL)

In addition to the GEH6000IL, this function block is also compatible with the GEP2000IL-03 gripper series.
Setting the input to "TRUE" signals to the function block that it is operated with a GEP2000IL-03-B. The
functions that a GEP2000IL-03-B does not have compared to a GEH6000IL are thus deactivated.

6.14 Setting homing mode "Inp_i16_DeviceModeHoming" (BYTE)

The desired referencing mode (e.g. "14" for DeviceMode 14) can be set at this input. The modes can be
taken from the installation and operating instructions. When not connected, DeviceMode 10 is set as
default. It is not allowed to connect the input with the value "0". Homing is started with the
"Inp_b_cmd_StartHoming" input (see 6.4).

6.15 Data transfer is required ,,Out_b_DataTransferRequired” (BOOL)

The variable "Out_b_DataTransferRequired" is automatically activated if at least one process parameter was
changed at the inputs. As long as this variable is active, the gripper has not yet transferred the changed
values. For data transfer, a positive signal edge must be set at the "Inp_cmd_b_DataTransfer" input variable.
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The "Out_b_DataTransferRequired" variable then changes to "FALSE" and the gripper uses the currently set
parameters.

6.16 Error in the DataTransfer ,,Out_b_DataTransferError” (BOOL)

The "Out_b_DataTransferError" output is set to "TRUE" if the data transfer could not be carried out success-
fully and the feedback of the gripper was not sent within one second. This can occur, among other things, if
the set process parameters are not plausible. The error code can be taken from the variable
"Out_i16_Diagnose". The error codes are described in more detail in the installation and operating instruc-
tions. This error can be acknowledged by setting the "Inp_cmd_b_StepReset" input.

6.17 Function block is busy ,,Out_b_StepBusy” (BOOL)
If the block is processing a command and is in a step, this output is active and signals that it is blocked for
further commands.

6.18 Ready for commands ,,Out_b_StepDone” (BOOL)
If the block is in the initial step and ready for commands, this output is "TRUE". Querying this bit before a
command for programming step chains is recommended.

6.19 Bit 0 of the StatusWord ,,Out_b_HomingPositionOK“ (BOOL)

The gripper has an internal distance measuring system which does not have to be referenced under normal
circumstances. As long as the gripper has a valid referencing, this signal is active. As soon as this signal is set
to "FALSE", the gripper must be referenced again (see 6.4).

6.20 Bit 1 of the StatusWord ,,Out_b_MotorON“ (BOOL)
As long as this signal is "FALSE", the gripper cannot be moved. The motor of the gripper must first be swit-
ched on (s 6.2).

6.21 Bit 2 of the StatusWord ,,Out_b_InMotion“ (BOOL)
This signal is active as long as the gripper jaws are moving.

6.22 Bit 3 of the StatusWord ,,Out_b_MovementComplete” (BOOL)
This signal indicates that a movement has been completed and the gripper is at a standstill.

6.23 Bit 4 of the StatusWord ,,Out_b_JogBaseActive” (BOOL)
This signal is active as long as the gripper is controlled in jog mode and moved in the direction of the "Base
position".

6.24 Bit 5 of the StatusWord ,,Out_b_JogWorkActive“ (BOOL)
This signal is active as long as the gripper is controlled in jog mode and moved in the direction of the
"WorkPosition".

6.25 Bit 6 of the StatusWord ,,Out_b_GripperPLCActive” (BOOL)
This signal indicates the operational readiness of the control in the gripper. In the event of a cold start or
restart after a power failure, the gripper can only receive data again when this signal is "TRUE".

6.26 Bit 7 of the StatusWord ,,Out_b_ControllerError” (BOOL)
Error in the internal controller.

6.27 Bit 8 of the StatusWord ,,Out_b_BasePosition” (BOOL)
As soon as the gripper has reached its set "BasePosition" and is at standstill, this signal is activated. The size
of the range is defined by the "PositionTolerance".
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6.28 Bit 9 of the StatusWord ,,Out_b_TeachPosition“ (BOOL)
As soon as the gripper has reached its set "TeachPosition" and is at standstill, this signal is activated. The
size of the range is defined by the "PositionTolerance".

6.29 Bit 10 of the StatusWord ,,Out_b_WorkPosition“ (BOOL)
As soon as the gripper has reached its set "WorkPosition" and is at standstill, this signal is activated. The size
of the range is defined by the "PositionTolerance".

6.30 Bit 11 of the StatusWord ,,Out_b_UndefinedPosition“ (BOOL)
If the gripper is stationary and is neither at "BasePosition" nor at "TeachPosition" or "WorkPosition", this
signal is "TRUE".

6.31 Bit 12 of the StatusWord ,,Out_b_DataTransferOK“ (BOOL)
With this bit the gripper gives the feedback that a data transmission has been successfully executed. There-
fore it is used in a handshake procedure.

6.32 Bit 13 of the StatusWord ,,Out_b_ControlWord_100“ (BOOL)

This direction flag becomes active when the gripper has received a "MoveToBase" command. The gripper
cannot execute another "MoveToBase" command in this state. The flag is set to "FALSE" again when the
gripper receives a "MoveToWork" command or a reset is performed manually via
"Inp_cmd_b_ResetDirectionFlag" (see 6.7).

6.33 Bit 14 of the StatusWord ,,Out_b_ControlWord_200“ (BOOL)

This direction flag becomes active when the gripper has received a "MoveToWork" command. The gripper
cannot execute another "MoveToWork" command in this state. The flag is set to "FALSE" again when the
gripper receives a "MoveToBase" command or a reset is performed manually Vvia
"Inp_cmd_b_ResetDirectionFlag" (see 6.7).

6.34 Bit 15 of the StatusWord ,,Out_b_Error“ (BOOL) and ,,Out_i16_Diagnose“ (WORD)

If the diagnostic value of the gripper is not 0, this bit is set. The error code is output in the data word
"Out_i16_Diagnose". The descriptions of the error codes can be taken from the assembly and operating
instructions.

6.35 Actual position "Out_i16_ActualPosition" (WORD)
In this data word the actual position of the gripper jaws is output in 0.01mm.
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