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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 26.03.2020
Automatic reset of the direction flags
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1 Foreword

For using the example program at first a correct hardware configuration must be done. In this example is a
Mitsubishi RO4ENCPU with a Mitsubishi 10 Link master used. After the hardware settings the example pro-
ject can be implemented. Please pass the following steps for that:

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

- ped
ndow  Help -8 x%
FEEaRERE A SR R @ 0 iU @@ Ma: —
e

R D B R ER| N

44) ProgramBody : ProgPou [PRG] ... % Element Selection qx

(Find POU) s
9% 3 X | ar Register User Library... 1.
Register Library...

User Library

User Library

POU List ] Favorites | History | Modulel Library |

Please select the library "ZG_Basic_Gripping_GXWorks3_V1.21.usl”

1 Register Library to Library List x
« « 4 <« Basic Gripping V1.21 » GX_Works » Bibliotheken(DE) v O "Bibliotheken(DE)" durchsuch... ©
Organisieren + Meuer Ordner =z » [ e

MName Anderungsdatum Typ
» 3k Schnellzugriff
D ZG_Basic_Gripping_GXWorks3_V1.21.usl 26.03.202010:17 USL-Datei

> [ Dieser PC
? s SAMUEL DISK (D:)

» @' Netzwerk

< >
Dateiname: v| |UselLihlar},r(".usl} V|
| Offnen | | Abbrechen |
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fiaty The library can be selected and SR .
55 B A opened on the right side of the |2t His|e
| T Module Configuration screen in the "Element Selection" |%= L*_' £ Xt
window. Select the two data types |~ 1 76 swie ipping Giwakss v12:
("UDT_Basic_IN" and & Gy FB
"UDT_Basic_OUT") under the menu @ Z6.FB_Basic_Gripping

=] Structured Data Type
item "Structured Data Type" and {3 UDT_Basic_IN

copy them into your project in the
_ "Navigation" window under the
vice heading "Structured Data Types".

Parameter

d% UDT_Basic_OUT

The function module
"ZG_FB_Basic_Gripping" can be
inserted under the heading
"FB/FUN".

These copy templates can be drag-
ged and dropped into the "Struc-
tured Data Types".

ZG_FB_Basic_Gripping
[Version]

[Last Change]
2020/03/26 09:49:13
[Comment]

POU List | Favorites | History | Module Library

3 MAIN

Open the "ProgramBody" in the "Program" -> "Scan" -> "MAIN" -> "ProgPou" section and drag the
"ZG_FB_Basic_Gripping" function block onto the programming surface.

ﬁ MELSOFT GX Works3 (Untitled Project) - [ProgramBody : ProgPou [PRG] [FED/LD] 05tep *]
i Project Edit Find/Replace Convert View Online Debug Di stics  Tool Wind Help

iDPAS e s BTN EERES s FORRSENRS A I ERE B @ s -
R e =l Y e e O iHEA .

FEAr s Rt DI LRe | o i Q@ u oD % HE| .

MNavigation q XlﬁProgramBody:ProgPou [PRG] ... X

Sodiak - JET c

1 Module Configuration

™ Program ZG_FB_Basic_Gnpping
» UDT_Gnipper_IN \ UDT_Gripper_OUT
» emd_b_StepReset ataTransferRequired
y emd_b_DataTransfer b_DataTransferErmor
» emd_b_WnitePDU b_MotionErmor
» emd_b_ResetDirectionFlag b_StepBusy
» emd_b_Adjust b_StepDone
ecution Type

"9 Unregistered Program y emd_b_MoveToBase b_GripperPLCActive

= & FB/FUN .
_ » emd_b_MoveTowork b_BasePosition

| -

|2y ZG_FB_Basic_Gripping ) t_MotionTimeout b_TeachPosition
: ' n_DeviceMode b_\workPosition
¥ n_WorkpieceNo b_UndefinedPosition
¥ n_TeachPaosition b_DataTransferOK
¥ n_GnpForce b_Control\ford_100
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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 corresponding number
of blocks and must create additional instances for them.

Undefined Label Registration >

Mot defined as global label orlol labe.

Pleasesetnewlabel informationto beregistered.

Label Name Gripper_1

Label Setting Information

Registersd
Destination Global Label(Global) '
Class VAR _GLOBAL b

Data Type |2G_FB_Basic_Gripping |

Constant

I
Comment | Ly |

[] Openthelabel editorand
setthelabel details after registering label information.

Gripper_1

ZG_FB_Basic_Grnpping

2 UDT_Gnpper_IN
! cmd_b_StepReset

» cmd_b_DataTransfer

¥ cmd_b_WntePDU b_MotionEmar
» cmd_b_ResetDirechonFlag b_StepBusy
» cmd_b_Adijust b_StepDone

¥ cmd_b_MoveToBase
¥ emd_b_MoveTolwark
! t_MotionTimeout

' n_DeviceMode

¥ n_WorkpieceNo

¥ n_TeachPosition

¥ n_GnpForce

! n_FPositionTolerance

DT_Gripper_OUT
b_DataTransferRequired

b_DataTransferEmar

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

b_BaseFosition Variables which are declared with ,cmd_“ are command in-
b_TeachPaosition puts. They can be controlled with a push button switch for

example.
b_WorkPosition

b_UndefinedPosition ) ) ) )
Variables which are declared with ,,n_“ are input and output

P-DtTransierK words or bytes. They are needed for transfering of the several

b_Controflword_100 positions and functions.

b_Controf\/ord_200
b_Emor

n_Diagnoss

n_ActualPosition
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Under Label direct links with the gripper are created. Therefore open the "Global" under "Global Label" in
the project navigation. Declare variables of the data type "UDT Basic_IN" and "UDT_Basic_OUT" in the
declaration table. It is important to enter the correct address which you have assigned during the hardware
configuration. Only the first address must be entered. The subsequent addresses are generated and assig-

ned automatically.

| <Filter: | Easy Display 1% Display Setting Check
Label Name Data Type Class Assign (Device/Label) Imitial Value Constant
1 |Gripper_1 Z(5_FB_Basic_Gripping .. |VAR_GLOBAL -
2 |UDT_BasicGrpper1_IN UDT_Basic_IN . |VAR_GLOBAL ~ | Detailed Setting
31 |UDT_BasicGrpperl QUT |UDT_Basic QUT . |VAR_GLOBAL ~ || Detailed Setting
4 |
Structure Device Setting Window
UDT_BasicGripperl_0OUT (UDT_Basic_OUT)
Label Mame Data Type Device

1 n_ControlWond Word [Unsigned]/Bit String [16-bit] W1104
2 n_DeviceMode_WorkpieceNo |Word [Unsiywkd]/Bit String [16-bit] W1105
3 n_TeachPosition Word [Unsigned]/Bit String [16-bit] W1106
4 n_GripForce_Postion Talerance |Word [Unsigned]/Bit String [16-bit] w1107

< >

Auto Filing Use Bit Specification Cancel

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
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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.

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

Gripper_1

ZG_FB_Basic_Gripping

§ UDT BasicGripper] IN j== UDT_Gripper_IN
1
! cmd_b_StepReset
¥ cmd_b_DataTransfer

% cmd_b_WritePDU

! cmd_b_ResetDirectionFlag

) cmd_b_Adjust

! cmd_b_MoveToBaze

LDT_Gripper_OUT

b_DataTransferRequired

b_DataTransferEmor
b_MotionErmar
b_StepBusy
b_StepDone

b_GripperPLCActive

= UDT_BasicGripper1 OUT§
el

¥ cmd_b_MoveTo\Woark b_BasePosition

[ T#15s = t_MotionTimeout b_TeachPosition

[ 1;'{} — n_DeviceMode b_WorkPosition

[ ; :— n_'WorkmeceMNo b_UndefinedPasition

[ 5;(]' = n_TeachPosition b_DataTransferOK

( : — n_GripForce b_Control\wiord_100

[ 5El;]' :— n_PosibonTolerance b_Controltford_200

? b_Emor

n_Dizgnose

n_ActualPosition

Finally you must convert the setting and write it to the PLC.
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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
"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 "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
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”.
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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".

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
JTRUE",

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).
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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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