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1 Introduction

Introduction

This application note outlines the procedure for integrating VTUX (serial) vacuum valves with Mitsubishi iQ-F PLC
through Modbus TCP using the CPX-AP-I-EP head module. It also explains how to configure Modbus TCP for

VTUX (serial) vacuum valves in GX Works 3. Using the Festo_VABX_MB Library user can Control, Teach & Param-
eterize VABX Valves, it contains following function blocks.

1. Festo_VABX_Connect block - The Connect block provides module number, connection status, diagnos-
tic data & CPX-AP related data to the other blocks, and it also contains the process data mapping.

2. Festo_VABX_Control block - The control block manages vacuum module operations by processing input
commands for enabling, vacuum generation, ejector pulses, and data saving, while providing outputs

for status, error reporting, pressure, process quality, and operational signals.

3. Festo_VABX_Teach_Threshold block - This function block facilitates the threshold comparator teach-in
by handling control inputs along with Air Save function and signaling the teach-in progress, completion,

status, and any errors encountered.

4. Festo_VABX_Teach_Window block - This function block facilitates the Window comparator teach-in by
handling control inputs and signaling the teach-in progress, completion, status, and any errors encoun-

tered.

5. Festo_VABX_Teach_Dynamic block - This function block facilitates the Dynamic teach-in by handling
control inputs and signaling the teach-in progress, completion, status, and any errors encountered.
6. Festo_VABX_Parameter block - This function block reads and writes module parameters and allows

reading of device information.

7. Festo_VABX_Parameter_Copy block — This function block enables copying module parameters from a

source module to multiple target modules.

Festo VABX_Connect

uwModbusTepCommStatus uwRefOutput
udwReflnput auwPammeteriwrData
uwModuleNumber

auwDiagData

auwParameterRdData

stVABXRef

Festo_VABX_Control

xEnabled |
xVacuumGeneraton xModuleErmor
*EjectorPulse udwModuleErrorCode §

xTnggerDataSave sModuleErrorDescripbon §
xOutA ¢
xOu8 §

wActPressure §

uwProcessQuality

xEjectorPulseduto §

xTeachinRunning §

xSavePermanentData

stVABXRef

Festo_VABX Teach_Threshold

xEnzbled

} uwSelectOutput xTeachinDone §
§ xAirSaveFuncton xTeachinRunning §

¥ xAutoDropimpulse xError

sEmorDescription

sStatus

StVABXRef

Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP—1.10 Page 5 of 65



Introduction

Festo_VABX_Teach_Window

xEnable xEnabled 4
uwSelectOutput xTeachinDone
xAutoDropimpulse xTeachinRunning §
xStariTeachin *Error |
xTeachPomnt1 sEmorDescnption
xTeachPomt2 sStatus §

stVABXRef

Festo_VABX_Parameter_Copy

[
% xExecute xDone §
§ uwSourceModuleNumber xBusy 4
l auwDestModuleNumbers xError §
‘ sErrorDescripbon §

uwDestnationModuleNumber |
sStatus §

| stVABXRef

1.1 Hardware Used

Device Name

esto_VABX_Teach_Dynamic
nable xEnabled

th Al

xStantTeachin  xTeachinDone
xTeachinRunming
xError
sErrorDescription
uwCydleCount

sStatus

stVABXRef

Device Type

Festo_VABX_Parameler
| xExscute xDone 4

| dinte xBusy §

} xDeviceinfo xError |

sEmorDescription 4

stDeviceinfo |

sStatus |
stModuleParameters

stVASXRef

Version / Firmware

FX5U CPU

Mitsubishi PLC

1.280 & above

CPX-AP-A-EP / CPX-AP-I-EP

Modbus TCP Head module

V1.7.4 & above

VABX-A-S-EL-E12-API-SHUH-XL

Manifold sub-base

VBH

VABX-A-S-VE-VBL or VABX-A-S-VE-

Manifold sub-base for vacuum

1.5.4 or higher

VUVX-BK10-T32CV-A1ZH-F-1T1L

Vacuum standard valve KV (2x3/2
NC)

Version Free

AP Communication Cable

NEBC-D8G4-ES-0.5-N-S-D8G4-ET

Version Free

M12 —RJ45 Ethernet Cable

NEBC-D12G4-ES-0.5-5-D12G4-ET

Version Free

Ethernet Cable

Version Free

Table 1.1: Hardware used

Page 6 of 65
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1.2 Software Used

Software Name

Version Software / Firmware

Introduction

GX Works3

1.123D

Festo Automation Suite

2.10.0.557 & above

Library (Festo_VABX_MB)

1.0

Table 1.2: Software used

9 Note

quirement

Above mentioned Hardware is w.r.t this Application note and it may vary depends on user re-

e This application is applicable to both CPX-AP-A-EP and CPX-AP-I-EP, and is therefore referred to

collectively as CPX-AP-_-EP.

e For this Application note CPX-AP-I-EP is considered.

Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP-1.10
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Introduction

1.3 Topology Overview

Work Station

Ethernet & Modbus TCP
Connection

AP Connection

iQ-F PLC

VABX-A-S-EL-E12-API

CPX-AP-I-EP
(Interface Module)

Page 8 of 65 Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP—1.10



Hardware Overview

2 Hardware Overview

2.1 VABX-A-S-EL-E12-API Overview

Operating pressure port, channel
(6))

Exhaust air port, channel (5)

(=]

Product labelling "Complete Unit"
=>» 1.3 Product labelling

Port for forwarding supply [XD2]
Power supply connection [XD1]
Module diagnostics LED [MD]

System communication AP connec-
tion, forwarding

Rl ]

Earthing screw

[o] []

System communication AP connec-
Product design tion [XF10]
VABX-A-S-EL-E12-API

2.1.1 Connection Details

Power supply connection [XD1]

M8 plug, 4-pin, A-coded Signal

+24 V DC logic supply PS

0V DC load supply PL

0 V DC logic supply PS

-
®
&~

w
Elw || =

+24 V DC load supply PL

Power supply connection

Connection for voltage forwarding [XD2]

M8 socket, 4-pin, A-coded Signal
4 3 1 +24 V DC logic supply PS
[SRe) 2 0V DC load supply PL
30 O 3 0V DC logic supply PS
4 +24 V DC load supply PL

Connection for voltage forwarding

Connection for system communication [XF10]

Socket M8, 4-pin, D-coded Signal
1 1 T*- Transmitted data -
AT
o 2 RX+ Received data +
4|0 0)2
Q< 3 T+ Transmitted data +
3 4 RX- Received data-

Connection for system communication

Connection for system communication forwarding [XF20]

Socket M8, 4-pin, D-coded Signal
1 1 RX- Received data—
‘-.
2 TX+ Transmitted data +
40 02
O 3 RX+ Received data +
3 4 - Transmitted data -

Connection for system communication forwarding

Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP—1.10 Page 9 of 65



Hardware Overview

2.1.2 LED Display details of VABX-A-S-EL-...-API

[MD]

Al The logic voltage PS is applied.

- \: Diagnostic message not active.
I The AP communication is active.

green light

Response of the LED display on the manifold sub-base VABX-A-S-EL-...-API
after fault-free commissioning

2.2 VABX-A-S-VE-VBx Overview

?

(=]
(2]

(5]

Product design for manifold sub-base for vacuum VABX-AS-VE with valve

(example)
Manifold sub-base for vacuum Flow control screw to adjust the
Valve VUVX-BK10-...CV-..., manda- intensity of the ejector pulse
tory Silencer, integrated, open design

LED display for switching positions [E] Vacuum working port, duct (2)
and operating status of the mani-
fold sub-base for vacuum and the
valve

Page 10 of 65 Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP—1.10



2.2.1 LED Display details of VABX-A-S-VE-VBx displayed over LEDs on VUVX valve

Operating status LED 147 LED 127 Explanation
“Generate vacuum” g Solenoid coil 14 actuation is
?.: O pending.
SN Vacuum generation is active.
“Air saving" Al O Solenoid coil 14 actuation is
- . pending.
.f’; 1 \‘-\

The air saving function is active.

"Pressurise” (ejector pulse)

sy
-~ -~

-~ .
FN

Solenoid coil 12 actuation is
pending.

The vacuum is reduced faster by
pressurisation.

“Mormal position”

Actuation of the solenoid coils 12
and 14 is not pending: status after
the end of the "pressurise" signal
(ejector pulse)

Two-sided actuation

Actuation of the solenoid coils 12
and 14 is pending.

Vacuum generation or ejector
pulse may dominate depending on
the specific application and config-
uration.

1) vacuum generation
2) ejector pulse

Operating status of the manifold sub-base for vacuum

Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP-1.10
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Hardware Overview

2.2.2 LED Display Diagnostics details of VABX-A-S-VE-VBx displayed over LEDs on VUVX valve

LED Meaning Possible error

Signal state of solenoid coils 12 and 14

- Asignal to switch the valve is not -
O pending: logic O
off
AL/ D"J_ LEDs of solenoid coils 12 and 14 light: |-
- — DFF - The signal to switch the valve is
- S
Y pending: logic 1
blue light - The vacuum generation or the ejector
pulse is active.
O ] /. “"J_ LED of solenoid coil 14 on: -
—.— DFF - The signal to switch the valve is
- e . .
TS pending: logic 1
green - Thewvacuum is reached and the air
light saving function is active.
LED displays of the valves
Diagnostics LED Meaning and possible errors
On '| - OK - diagnostics not active
O OFF - power supply not active
off
) | /. N J_ - Valve ID chip is mounted (possible depending on configuration).
@ o
TS
green
light
N | /oW JI_I"I_""_ - Module identification
_! )_ OFF
flashing
green
(2 Hz)
D | oo J—I—I—I. - Diagnostics active, severity “Information”, e.g. load voltage supply PL
:O: OFF switched off.
LN
flashing
green
(0.5 Hz)
D ] /. R I_ - Diagnostics active, severity "Error”, e.g. AP communication/system communi-
—.— OFF cation not available/interrupted.
- e
SN
red light
gy | S J‘I.I‘I."-I‘l"- - Module ramp-up not yet completed. System communication not yet initialised.
S
LAY
fast
flashing
red
(2 HZ)
D | / cl"J—I—I—I- - Diagnostics active, severity "Warning", e.g. parameterisation error
—Q_ aFE
flashing
red
(1 Hz)

Signal state of the diagnostics LED

Page 12 of 65 Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP—1.10



Software Configuration

3 Software Configuration

This chapter describes Software configuration of VTUX VABX valve in Festo Automation Suite and Modbus TCP
configuration of CPX-AP-_-EP and VABX valves in GX Works3.

3.1 VTUX VABX Vacuum Valve Configuration in Festo Automation
This chapter provides a detailed procedure for configuring VABX with CPX-AP-_-EP in Festo Automation Suite.

3.1.1 CPX-AP-_-EP IP Address Configuration
Step 1

Best match

3 | m Festo Automation Suile m
App

Apps Festo Automation Suite
App

3 Festo Automation Suite CODESYS

Web Search

festo automation suite - S¢
Q

search results
Q. festo automation suite download

Q festo automation suite software
download

Q. festo automation suite manual

festo automation suite plugins

festo automation suite download
Q
free

Q festo automation suite codesys
Folders

2 B Festo Automation Suite Projects

1 =g ( Festo Automation Suitel - |

Click the Search button on Taskbar

2. Enter Festo Automation Suite in search box or user can navigate to Start > Festo Software > Festo Au-
tomation Suite

3. Click on the Festo Automation Suite App
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Software Configuration

Step 2

AUTOMATION SUITE

Recent Projects

How Do You Want to Start?

I Last Used Project

Open the last used project to continue working

A gn - O x
FESTO

Alueays pesform this action on startup

[} New Project Abways perform this action n statup
@ project for eters or prog g a controller
& Import Data
Import device data from & t archive or saftware like . g. Positionin ar Handling Guide Online
Q Device Scan Abwoysperorm his acion o statvp
ScanforFesto devices i the nevork wihout arating prject (99
g Install Device
Install device i plug-in n crder o use the devicesin ot
u®m |nstall CODESYS Extensior
28 Inst. |l CODESYS F\I‘f‘n.\f n
w0557
. .
Click on Device Scan.
Step 3
O
AUTOMATION SUITE K legn - 0O x
= Newbrojea A Q| @ FESTO
Device Scan
Device Name © o > | apiep
Status Device Name ‘ Device Type Address Subnet Mask Firmware CPX-AP-I-EP-M12
192.168.0.92 -
I o b oap_iep CPX-AP-I-EP-M12 192.168.0.92 255.255.255.0 1.7.4-edfb25¢.20250508 Io

Select CPX-AP-_-EP from the list
Select Network Settings in Actions

< Actions

DHCP: Enable

Address: 92.168. 0 . 2 o
Subnet Mask: | 255 . 255 . 255, 0 |

Gateway: 0.0 0.0

DNS: 0.0.0.0

Enter IP Address and Subnet Mask. Users must make sure that IP Address of PLC and CPX-AP-_-EP are

in same domain
4, Click on Active New Settings

Page 14 of 65
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3.1.2 Opening Device Web Page

___ AUTOMATION SUITE o logn - O X
=S e # Q @ VABX-A-S-EL-E12-API FESTO
Device Scan
Device Name (oI S > apiep
Status Device Name Device Type Address Subnet Mask Firmware CPX-AP-I-EP-M12
192.168.0.2
O »opiep CPX-AP-I-EP-M12 192.168.02 2552552550  1.74-edfb25c.20250508 |o
LN
Actions

I Device Details
Identification
Reboot
Firmware
Firmware Topology
Network Settings
Device Name
Diagnosis
Version Information

a Open Device Web Page

Support

Add to Project

New Project” Festo Automation Suite V2.11.0657 | Provide Feedback

1. Select CPX-AP-_-EP for Device Name list
2. Click on Open Device Web Page

Once Device Web Page opens it looks as shown in the image below. It lists out the actual Hardware configura-

tion.
v [B Terminal - AP-I-EP x =+
& C (A | A Notsecure 192.168.0.2/cgi-bin/ap-terminal A ¥ 9= =
AP-I-EP AP~  EtherNetIP ~  Modbus TCP ~  Configuration ~  System ~ FESTO
= "
H
- = [®
H
2
L]
Modules #
Slot Module Code FWVersion Serial Productkey Identify Diagnosis
1 ap_i_ep s 8323 174 0x000061CC oK

CPX-AP-I-EP-M12

2 VABX-A-S-EL-E12-API e 8231 11227 0x000DAS7F J454XWMILIZ OK
3 VABX-A-S-VE-VBH K 8228 15.4 0x000ABD75 N3GLYCHDXLN OK
4 VABX-A-S-VE-VBL 4 8229 154 0x000C4E5B MS6XFTPHDZB OK

Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP—1.10 Page 15 of 65



Software Configuration

3.1.3 Obtaining the Modbus Holding Register Address

~ @ [ Holding Register View - AP-1-EP X | =
& C (M | A Notsecure 192.168.0.2/cgi-bin/ap-modbus-register-show?register=holding o
AP-I-EP AP~ EtherNet/IP + Configuration + Syslem ~ FESTD

Input Register View

Supported Function Codes
Timeout

Holding Register View

Copy = CSV Search:
Register Offset (bit) Bit length Module Channel Datatype Name
© =]
0 1} ? 3 0 USINT[2] Module 3 - VABX-A-S-VE-VBH - Cutput 0
1 ) 16 4 ) USINT[2] Module 4 - VABX-A-S-VE-VBL - Output 0
O]
5000 ) ? 3 ) INT Module 3 - VABX-A-S-VE-VBH - Channel 0
5001 [} 8 3 0 USINT Module 3 - VABX-A-S-VE-VBH - Input 0
5001 8 8 3 ) USINT Module 3 - VABX-A-S-VE-VBH - Process quality 0
5002 [} 16 4 0 INT Module 4 - VABX-A-S-VE-VBL - Channel 0
5003 ) 8 4 ) USINT Module 4 - VABX-A-S-VE-VBL - Input 0
5003 8 18| 4 0 USINT Module 4 - VABX-A-S-VE-VBL - Process quality 0
[ 5 _gCmmmr
10000 Q T S S UINT Parameter Mailbox - Module Number
10001 ) 16 = = UINT Parameter Mailbox - AP Parameter ID Low Word
10002 Q 16 S S UINT Parameter Mailbox - AP Parameter Instance
10003 ) 16 = = UINT Parameter Mailbox - Execute / Command
10004 ) 16 - - UINT Parameter Mailbox - Data Length
10005 ) 16 = = UINT Parameter Mailbox - AP Parameter ID High Word
10010 - 10521 ) 8192 - - Array Of Byte Parameter Mailbox - Data

11000 - 11001 [} 32 - - DWORD Global Diagnosis State

11002 0 16 - - INT Count of currently active diagnosis
11003 ) 16 - - INT Module which has latest diagnosis
11004 - 11005 ) 32 = = DINT Latest Diagnosis Code

11006 ) 8 1 ) SINT Diagnosis - Module 1

Pl S I SO R ¥ SR S, S SR ERREY T ]

w016 -11017 0 32 2 u INT Diagnosis - Module 2 - Diagnosis Coae
11018 o 8 3 o SINT Diagnosis - Module 3
11018 8 8 3 ) SINT Diagnosis - Module 3 - Submodule
11019 o 8 3 o SINT Diagnosis - Module 3 - Channel
11019 8 8 3 ) SINT Diagnosis - Module 3 - Present State
11020 - 11021 o 32 3 o DINT Diagnosis - Module 3 - Module Diagnosis State
11022 - 11023 0 32 3 ) DINT Diagnosis - Module 3 - Diagnosis Code
11024 o 8 4 o SINT Diagnosis - Module 4
11024 8 8 4 ) SINT Diagnosis - Module 4 - Submodule
11025 o 8 4 o SINT Diagnosis - Module 4 - Channel
11025 8 8 4 ) SINT Diagnosis - Module 4 - Present State
11026 - 11027 o 32 4 o DINT Diagnosis - Module 4 - Module Diagnosis State
11028 - 11029 ) 32 4 ) DINT Diagnosis - Module 4 - Diagnosis Code

. In Device Web Page click on Modbus TCP drop down option
Click on Holding Register View

Note down the Outputs Register and Bit length

Note down the Inputs Register and Bit length

. Note down the Parameter Mailbox Register and Bit length
Note down the Diagnosis Register and Bit length

N v WwN e
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9 Note

e The bit length considered for Parameter Mailbox is 36 Registers (10000 to 10035).

e For this Application Note Module 4 is considered for Configuration

3.1.4 Adding Device to the Project
= e . #]|Q | ©
Device Scan 6
Device Name &ec
Status Device Name Device Type Address Subnet Mask Firmware
* apiep CPX-AP-1-EP-M12 92.168.02 1.7.4-edfb25c.20250508 o
- VABX-A-5-EL-E12-AP| VABX-A-5-EL-E12-AP! 2 v1.122.7-0-g4d 4750
- VABX-A-S-VE-VBH VAEX-A-5-VE-VBH 3 v1.54-0-gb7507D1
VABX-A-S-VE-VBL VABX-A-S-VE-VBL 4 v1.54-0-gb7507b1

o Topology Import

o Device Imported

Select CPX-AP-_-EP module from Device Name list
Click on Add to Project

Click on Yes button of Topology Import pop-up window
Click on Ok button of Device Imported pop-up window
Click on Home button for imported topology

Ui &~ W N P

Once topology is imported it looks as shown in the image below.

AUTOMATION SUITE
New Project*

# Q O

Project
Navigator < Topology Editor
- ap_i_ep _
VABX-A-5-EL-E12-...
2 4

VABX-A-5-

| EL-E12-API
ap_i_ep

Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP-1.10

B Log = o »
FESTC
> apliep
CONAP-EP-H12
19216802
.e
At

Page 17 of 65



Software Configuration

3.1.5 Finding Module numbers

___ AUTOMATION SUITE
= New Project* ‘ Q e —  AUTOMATION SUITE ‘ Q e

— == NewProject*

Project

Device Scan
Navigator < | Topology Editor Device Name
M ap.iep Status | Device Name Device Type Address SubnetMask | Firmware
! VABX-A-S-EL-E12-.. QO ~apie CPX-AP-I-EP-M12 19216802 2552552550 1.7.4-edfb25¢.20250508
@ VABX-A-S-EL-E12-API VABX-A-S-EL-E12-AP| V1.1227-0-g404f75¢9
@ VABX-A-S-VE-VBH VABX-A-S-VE-VBH V¥1.54-0-gb7507b1
E—H @ B E 8 B ¥1.54-0-gb7507b1
VABX-A-S-
8 EL-E12-API Module Numbers
ap_i_ep \ /
Module
Numbers

User can find the Module Numbers as shown in above image.

9 Note

e The above imported configuration is for this Application note, and it may vary based on User
Hardware configuration.

3.1.6 Connecting VABX

Step 1

0

2 la
VABX-A-S-
EL-E12-API
1
ap_iep
IMATION SUITE x
ot A Q @ VABX-A-S-EL-E12-API
METERIZATON ~ DIAGNOSIS
BX-A-S-EL-E12-API
IX-A-S-EL-E12-API
< | Terminal
L]
L
2
#  Order Code Information Description

2 VABX-A-S-EL-E12-API APl Interface for serial VTUX valve terminals of subbase sizes 1 and 2 to communicate with a CPX-AP System via a cable. VABX-A-S-EL-E12-API
3 VABX-A-S-VE-VBH Vacuum generator with integrated pressure sensor for serial VTUX valve terminals, grid 12,5 (size 2), high vacuum. VABX-A-S-VE-VBH

4 VABX-A-S-VE-VBL Vacuum generator with integrated pressure sensor for serial VTUX valve terminals, grid 12,5 (size 2), high suction flow rate.  VABX-A-S-VE-VBL

Double click on VABX-A-S-EL-E12-API module
Click on Connect button (Information of devices is highlighted in green box)
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Once connected it looks as shown in the image below.

__ AUTOMATION SUITE
= e @A Q @ VABX-A-S-EL-E12-APL1 X
PARAMETERIZATION DIAGNOSIS
VABX-A-S-EL-E12-API_1 1 |
VABX-A-S-EL-E12-API . ' \
Path: 192.168 Disconnect
Force All Unforce All
Navigation < Terminal

3.2 Creating New Project & Configuration of FX5U PLC in GX Works3

3.2.1 Creating New Project

Step 1
Open MELSOFT GX Works3 software

Eﬂ MELSOFT GX Works3
i Project Edit  Find/Replace Convert View Online Debug Recording Diagno
ORAS Qe -] i3 R e .| SR EREY e )2
nEE S DR SRR EREE GR A 2|2

Mew

uolieBinen ==

Series

Program Language ﬁ Ladder

Select New Project

Select FX5CPU from Series drop down option

Select CPU model from Type drop down option. Ex:FX5U

Select Ladder as programming language from Programming Language drop down option or select pre-

ferred programming language, select your settings or use the ones in the example image
5. Confirm your selection with the button OK

M) WN P

9 Note

e Users can also create New Project by clicking shortcut key CTRL+N or ICON . Ll

e (CPU model and Programming language can be select as per user requirement.
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Step 2

I eLsOFT Gxv ea Projc
§Project Edit Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help

DBAS|| el Ll re s RERE s sagRs S RS P80 AL RO /=005
mEE o OEHE S BRE G B SRR D e B R | FEES .

Navigation 2 x |

g~ | 5= | & |an |

T Project

1 Module Configuration
B ™ Program E Save as
1 Initial
= it Scan
B - MAIN Name ' Date modified
= 8 ProgPou *

& Local Label Quick access

8 ProgramBody -
# Fixed Scan

4 Event Desktop

Savein: Sample Code v] Q2@

No items match your search.

4 Standby -
=

Libraries

1 No Execution Type
& Unregistered Program
& FB/FUN Q
o (& Label =
= @l Device This PC

B €% Parameter ‘#

File name: Sample Code I Save

Save as type: GX Works3 Project (*.gx3) Cancel

Title(A): |

Other Format:
Save as a Workspace Format Project

Please change the windows with this button to use workspace format project.
(MELSOFT Navigator supports this format.)

Save the project as User required

3.2.2 Ethernet Port Configuration

O o= gl K] Setting Item List Setting tem

ltem Sefting

L ——
£ IF Address Setfing

e IP Address 192.168. 0. 1

& Basic Settings Subpet Mask 255.255 285 O
Defoult Gateway

ings Communication Data Code Binary
MODBUS/TCP Settings 5 CC-Link |EF Basic Selfings

Extemal Device Corfigurat
e o S sreen To Use or Not to Use CC-Link |EF Basic Setting ~ NottoUse
Transmission Port Settings

& Applcation Setings Network Configuration Settings <Detailed Selting>

Refresh Setiings <Detailed Sefting>
- MODBUS/TCP Seffings

To Use or Not to Use MODBUSTCP Setting Not Used

Device Assignment <Detailed Setting>
= External Device Configuration

External Device Configuration <Detsiled Setting>
& Transmission Port Seffings

MELSOFT Transmission Port UDPAP Use

MELSOFT Transmission Port TCF/IP Use
Explanation

Setto detemine how many bits of the IP address are used as the network address, which is used to identfy the netwark
Masked bit has been specified from top between the top bit and bt 2
For example, set ‘255,255 255 [ to assign the upper 24 bits of IP address to the subnet mask.

[Setting range]
]
-0.0.0.1to 255,255 255 255 n decimal)

Check Restore the Default Setiings

ltem List  Find Result

o Apply

1. Double click on Ethernet Port under Module Parameter

2. Double click on Own Node Settings under Basic Settings

3. Enter IP Address & Subnet Mask (Make Sure CPX-AP-1-EP IP Address & Subnet Mask is in same do-
main)

4. Click on Apply button
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Step 1

Software Configuration

Modbus TCP - Simple CPU Communication Configuration

Maodule Parameter Ethemet Port

Setting [tem List

|Input the Setting tem to Search | |H

B Bz

(- Basic Settings

B.ﬂ Application Settings

i FTP Server Settings

FTF Client Settings

Web Server Settings

og Simple CPU Communication Setting
Time Setting

Security

iQ Sensor Salution Settings
SLMPSMND Instruction Settings

tem List Find Result

ltem

= Simple CPU Communication Seiting

------ Simple CPU Communication Seding
= Time Setfing
------ Time Setting (SMTP Client)
------ SNTP Server IP Address
------ Timer Setting After Power-on and Reset
= Execution Timing
. Time Intervals
= Specified Time (Hour, Minute, Day of Wweek)
Clock Time (Hour, Minute)
Hour
Minute

------ To Use or Not to Use Simple CPU Communication o Use

{Detailed Setting>

Mot Use
0.0. 0.1
Disable
Fixed Time

1 Minute

12
0

Set
Set

Explanation

Set the setting to execute Simple CPU Communication.

L

Set the communication pattem, communication destination, or the send/receive device.

-

Check Restore the Default Settings

Apply

1. Double click on Simple CPU Communication Setting under Application Settings
2. Select Use in To Use or Not to Use Simple CPU Communication drop down
3. Click on Detail Setting button - in Simple CPU Communication Setting
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Step 2

Latency Time Communication Destination Fiter
e T 0 s (0s to 255s) Show Al ++ | [[] Hide Rows \where Setting Has Not Been Set
Import/Export of Settings
Import Export
Setting | Communication | Communication Setting: Cummuﬂgﬂ%ﬁ;zﬁtmalm" § Hord Device 3
HNo. Pattern Execution Interval(ms) ! Source = Destination
Source > Destination Type Start End Type Start
7 |Read a Fixed Interval A | > |HostSialion(192.168. 0. 1) |||Holding Register | 5002 5003 = |D 1000
i Communication Destination Setting X -
-
4 ltem Setting S
5 |P Address Input Format  DEC =
5 Device Type MODBUSTCP-compatiple device =
- IP Address 192 .168. 0. 2 é >
3 TCRIUDP TCP .
Port No 502
2 Host Station Port No. 2000 @ -
10 Options(F ecimal) |0 S =
1 =
12 =
13 =
14 o oK Cancel -
18 >
16 > >
17 > =
13 == ==

1. In Communication Pattern select Read or Write

In Communication setting, select Fixed Interval and user preferred interval (ms)

Click on Please Set in Source column (Read Pattern)/ Destination Column (Write Pattern) of Communication

Destination (IP Address)

In Device Type select MODBUS TCP Compatible Device

In IP Address set CPX-AP-_-EP-M12 Head Module IP Address

In Host Station Port No Set users preferred nonstandard Port Number (Eg 2000)

Click OK

Word Device (Source):

a. |If Communication Pattern-Read, then select the Type “Holding Register” in Source of Word Device
and assign the respective Modbus Register Start and End address referring Web configurator(Refer
Chapter 3.1.3)

b. if Communication Pattern-Write then select Register type (D/W/R/SW/SD) in Source of Word Device,
and assign Start and End device addresses where data to be written from PLC

w N

© N R

9. Word Device (Destination):
a. |f Communication Pattern-Read then select Register type (D/W/R/SW/SD) in Destination of Word De-
vice, and assign Start and End device addresses where data to be Read at PLC
b. if Communication Pattern-Write then select the Type “Holding Register” in Destination of Word Device
and enter the respective Modbus Register Start and End address referring Web configurator(Refer

Chapter 3.1.3)

Page 22 of 65 Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP—1.10



Software Configuration

Step 3

| Setting ltem
Latency Time Communication Destination Fiter
=557 0 & (0s 10 255%) Show Al - [0 Hide Rows \where Setting Has Not Been Set
Import/Export of Seitings N
Import Export
Communication Destinafion 2 Vlord Device C
Setting | Communication | Communication Setii 2 onitoring Tim)
o, o o Teva{reey (IF Address) [Il Source [ ~ [ Destination PTm;[cm) énw:i "t Erron(s) Comment
Source > Destination pe pe End IO .
1 |Read Fixed Interval 100 MODBUSTCR{192 . 162. 0. 2) | -»  HostStwiion(182. 168. 0. 1) 1001 1000 3 30/ FDI (VAEX 10 PLC)
2 \Write Fixed Interval 100 Host Station(192. 168. 0. 1) > | MODBUS/TCP(182.168. 0. 2) ‘ 1 1000 3 30/ PDO (PLC to VAEX)
3 [Read Fixed Interval 100 | MODBUS/TCP(192 . 168. 0. 2) > Host Station(182.168. 0. 1) 1040 1000 3 30| Parameter Read Data
4 \Write Fixed Interval 100 Host Station(192. 168. 0. 1) > | MODBUS/TCP(182.168. 0. 2) ‘ 10035 1000 3 30| Parameter Write Data
5 [Read Fixed Interval 100 | MODBUS/TCP(192 . 168. 0. 2) > Host Station(182.168. 0. 1) 1050 1000 3 30| Diag Data
€ >
7 >
2 >
Explanation
Select the sefting No. to exccute Simple CPU Communication. -
Please refer to an operation manual for the seting of communication destination
L
Check Restore the Defeult Settings
2 Apply

1. Refer Chapter 3.1.3 & follow the same procedure as in Step 1 and configure for Outputs, Parameter
Mailbox and Diagnostics
2. Click on Apply to complete the Configuration

9 Note

e The Parameter Mailbox uses a bit length of 36 registers (10000 to 10035).

e The configuration shown applies to a single VABX valve; the same setup must be repeated for
each valve.

e The Input and Output addresses will vary depending on user configuration, for this Application
Note Module 4 is considered
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4 Festo_VABX_MB Library Function Blocks Description
This chapter provides the details of Festo_VABX_MB Library Function blocks

4.1 Connect block

The Connect block manages the module number, diagnostic information, Communication Status, and CPX pa-
rameters, shares these data with other blocks, and contains the process data mapping.

Festo VABX_Connect

uwModbusTepCommStatus uwRefOutput
udwReflnput auwParameteriwrData
uwModuleNumber
auwDiagData
auwParameterRdData

stVABXRef

4.1.1 Festo_VABX_Connect Block In-Out Variables

In-Out Variable Data Type Description
stVABXRef Struct of the type Data Structure to link the data with other blocks
VABX_Ref Refer Chapter 4.8.1

Table 4.1: Festo_VABX_Connect Block In-Out Variables description

4.1.2 Festo_VABX_Connect Block Input Variables

Input Variable Data Type Description
uwModbusTcpCommStatus Word [Unsigned]/Bit String [16- Modbus Communication Status
bit]
udwReflnput Doubleword [Unsigned]/Bit String | VABX Process input Data
[32-bit]
uwModuleNumber Word [Unsigned]/Bit String [16- Module Number (Refer Chapter 3.1.5)
bit]
auwDiagData Word [Unsigned]/Bit String [16- Diagnosis Data
bit](0..5)
auwParameterRdData Word [Unsigned]/Bit String [16- Parameter Mailbox Read Address area
bit](0..35)

Table 4.2: Festo_VABX_Connect Block Input Variables descriptions
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4.1.3 Festo_VABX_Connect Block Output Variables
Output Variable Data Type Description
uwRefOutput Word [Unsigned]/Bit String | VABX Process Output Data
[16-bit]
auwParameterWrData Word [Unsigned]/Bit String | Parameter Mailbox Write Address area
[16-bit](0..35)

Table 4.3: Festo_VABX_Connect Block Output Variables descriptions

4.2 Control block

The control block manages vacuum module operations by processing input commands for enabling, vacuum

generation, ejector pulses, and data saving, while providing outputs for status, error reporting, pressure, pro-
cess quality, and operational signals.

4.2.1

Festo_VABX_Control

xEnable xEnabled

xVacuumGeneration
xEjectorPulse

xTriggerDataSave

xModuleError
udwModuleErrorCode
sModuleErrorDescripbon
xOutA

xOutB

wActPressure

uwProcessQuality

xEjectorPulseAuto

xTeachinRunming

SavePermanentData

stVABXRef

Festo_VABX_Control Block In-Out Variables

In-Out Variable Data Type Description
stVABXRef Struct of the type Data Structure to link the data with other blocks
VABX_Ref

Refer Chapter 4.8.1

Table 4.4: Festo_VABX_Control Block In-Out Variables descriptions
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4.2.2

Festo_VABX_Control Block Input Variables

Input Variable Data Type Description
xEnable Bit Enable VTUX Vacuum control block
TRUE = Enable the block
FALSE = Disable the block
xVacuumGeneration Bit Vacuum Generation
TRUE = Vacuum Generation on
FALSE = Vacuum Generation off
xEjectorPulse Bit Ejector Pulse
TRUE = Ejector Pulse on
FALSE = Ejector Pulse off
xTriggerDataSave Bit TRUE = Save the Data

Table 4.5: Festo_VABX_Control Block Input Variables descriptions

4.2.3 Festo_VABX_Control Block Output Variables
Output Variable Data Type Description
xEnabled Bit VTUX Vacuum control block Enabled feedback
xModuleError Bit Error in the VTUX Vacuum module

udwModuleErrorCode

Double Word [Un-
signed]/Bit String [32-bit]

VTUX Vacuum module error code

sModuleErrorDescription | String(32) Module Error Description

xOutA Bit TRUE = Output channel A ON
xOutB Bit TRUE = Output channel B ON
wActPressure Word [Signed] Actual pressure in the vacuum duct

uwProcessQuality

Word [Unsigned]/Bit String
[16-bit]

Process quality feedback

TRUE = Automatic Ejector pulse enabled

xEjectorPulseAuto Bit
xTeachInRunning Bit TRUE = Teaching in progress
xSavePermanentData Bit TRUE = Data saved successfully

Table 4.6: Festo_VABX_Control Block Output Variables descriptions
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4.3 Teach Threshold Comparator block

This Festo_VABX_Teach_Threshold block facilitates the threshold comparator teach-in by handling control in-
puts along with Air Save function and signaling the teach-in progress, completion, status, and any errors en-

countered.

Festo_VABX_MB Library Function Blocks Description

Festo_VABX Teach_Threshold

| xEnable
uwSelectOutput
xAirSaveFunction
xAutoDropimpulse

xStartTeachin

xEnabled

xTeachinDone

xTeachinRunning

xError

sEmorDescription

sStatus

4.3.1 Festo_VABX_Teach_Threshold Block In-Out Variables

In-Out Variable Data Type Description
stVABXRef Struct of the type Data Structure to link the data with other blocks
VABX_Ref

Refer Chapter 4.8.1

Table 4.7: Festo_VABX_Teach_Threshold Block In-Out Variables description

4.3.2 Festo_VABX_Teach_Threshold Block Input Variables

Input Variable

Data Type

Description

xEnable

Bit

Enable VTUX Vacuum Teach Threshold comparator
block

TRUE = Enable the block
FALSE = Disable the block

uwSelectOutput

Word [Unsigned]/Bit String
[16-bit]

Select the Output
0-OutA
1-OutB

Input is valid before Start teaching.

xAirSaveFunction Bit TRUE = Enable Air save function. Input is valid be-
fore Start teaching

xAutoDroplmpulse Bit TRUE = Enable Auto drop impulse

xStartTeachin Bit TRUE = Start the Threshold Comparator Teach-In

XTeachPoint1 Bit TRUE = Start the Teach point 1

xTeachPoint2 Bit TRUE = Start the Teach point 2

Table 4.8: Festo_VABX_Teach_Threshold Block Input Variables descriptions
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4.3.3 Festo_VABX_Teach_Threshold Block Output Variables
Output Variable Data Type Description
xEnabled Bit VTUX Vacuum Teach Threshold comparator block
Enabled feedback
XTeachIinDone Bit Teach-In done successfully
xTeachInRunning Bit Teach-In started and in-progress
xError Bit Error during Teach-In
sErrorDescription String(32) Teach-In error description
sStatus String(32) Teach-In Status

Table 4.9: Festo_VABX_Teach_Threshold Block Output Variables descriptions

4.4

Teach Window Comparator block

This Festo_VABX_Teach_Window block facilitates the Window comparator teach-in by handling control inputs
and signaling the teach-in progress, completion, status, and any errors encountered.

4.4.1

In-Out Variable

Data Type

Festo_VABX_Teach_Window

xEnable xEnabled

uwSelectOutput xTeachinDone

xAutoDropimpulse  xTeachinRunning

xStartTeachin xErmor

xTeachPomnt1 sEmorDescnpbion

xTeachPont2 sStatus
S(VABXRef

Festo_VABX_Teach_Window Block In-Out Variables

Description

stVABXRef

VABX_Ref

Struct of the type

Data Structure to link the data with other blocks
Refer Chapter 4.8.1

Table 4.10:
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4.4.2 Festo_VABX_Teach_Window Block Input Variables

Input Variable

Data Type

Description

xEnable

Bit

Enable VTUX Vacuum Teach Window comparator
block

TRUE = Enable the block
FALSE = Disable the block

uwSelectOutput

Word [Unsigned]/Bit String
[16-bit]

Select the Output
0-OutA
1-OutB

Input is valid before Start teaching

xAutoDroplmpulse Bit TRUE = Enable Auto drop impulse
xStartTeachin Bit TRUE = Start the Window comparator Teach-In
xTeachPoint1 Bit TRUE = Start the Teach point 1

xTeachPoint2 Bit TRUE = Start the Teach point 2

Table 4.11:

Festo_VABX_Teach_Window Block Input Variables descriptions

4.4.3 Festo_VABX_Teach_Window Block Output Variables

Output Variable Data Type Description
xEnabled Bit VTUX Vacuum Teach Window comparator block Ena-
bled feedback
XTeachIinDone Bit Teach-In done successfully
xTeachInRunning Bit Teach-In started and in-progress
xError Bit Error during Teach-In
sErrorDescription String(32) Teach-In error description
sStatus String(32) Teach-In Status
Table 4.12: Festo_VABX_Teach_Window Block Output Variables descriptions

Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP-1.10

Page 29 of 65



Festo_VABX_MB Library Function Blocks Description

4.5 Teach Dynamic block

This Festo_VABX_Teach_Dynamic block facilitates the Dynamic teach-in by handling control inputs and signal-
ing the teach-in progress, completion, status, and any errors encountered.

Festo_VABX_Teach_Dynamc

xEnable xEnabled |
StantTeachin  xTeachinDone
unCydes xTeachinRunning
xErmor

sErmorDescnption §
uwCycieCount

sStatus §

stVABXRef

4.5.1 Festo_VABX_Teach_Dynamic Block In-Out Variables

In-Out Variable Data Type Description
stVABXRef Struct of the type Data Structure to link the data with other blocks
VABX_Ref Refer Chapter 4.8.1
Table 4.13: Festo_VABX_Teach_Dynamic Block In-Out Variables description

4.5.2 Festo_VABX_Teach_Dynamic Block Input Variables

Input Variable Data Type Description

xEnable Bit Enable VTUX Vacuum Teach Dynamic block
TRUE = Enable the block
FALSE = Disable the block

xStartTeachin Bit TRUE = Start the Dynamic Teach-In
uwCycles Word [Unsigned]/Bit String | No. Of Cycles to be Teach
[16-bit]

Table 4.14: Festo_VABX_Teach_Dynamic Block Input Variables descriptions
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4.5.3 Festo_VABX_Teach_Dynamic Block Output Variables

Output Variable Data Type Description
xEnabled Bit VTUX Vacuum Teach Dynamic Block Enabled feed-
back
XTeachIinDone Bit Teach-In done successfully
xTeachInRunning Bit Teach-In started and in-progress
xError Bit Error during Teach-In
sErrorDescription String(32) Teach-In error description
uwCycleCount Word [Unsigned]/Bit Completed cycle count
String [16-bit]
sStatus String(32) Teach-In Status
Table 4.15: Festo_VABX_Teach_Dynamic Block Output Variables descriptions

4.6 Parameter Block

This Festo_VABX_Parameter block reads and writes module parameters and allows reading of device infor-
mation.

Festo_VAEX_Parameler

xExmcute xDone

xolnte xBusy

xDewviceinfo xError

sEmorDescription

stDeviceinfo

sStatus
stModuleParameters

stVABXRef

4.6.1 Festo_VABX_Parameter Block In-Out Variables

In-Out Variable Data Type Description
stVABXRef Struct of the type Data Structure to link the data with other
VABX_Ref blocks

Refer Chapter 4.8.1

stModuleParameters Struct of the type Structure of module parameters
Module_Parameters Refer Chapter 4.8.2
Table 4.16: Festo_VABX_Parameter Block In-Out Variables descriptions
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4.6.2 Festo_VABX_Parameter Block Input Variables

Input Variable Data Type Description

xExecute Bit TRUE = Start read or write VTUX Vacuum parame-
ters

xWrite Bit TRUE = Parameter Write

FALSE = Parameter Read

xDevicelnfo Bit TRUE = Read device information parameters

Table 4.17: Festo_VABX_Parameter Block Input Variables descriptions

4.6.3 Festo_VABX_Parameter Block Output Variables

Output Variable Data Type Description
xDone Bit Parameter read or write is completed successfully
xBusy Bit Parameter read or write is under progress
xError Bit Error during parameter read or write
sErrorDescription String(32) Parameter error description
stDevicelnfo Struct of the type Structure of device information parameters
Device_Info Refer Chapter 4.8.3
sStatus String(32) Parameter read or write status
Table 4.18: Festo_VABX_Parameter Block Output Variables descriptions
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4.7 Parameter Copy Block

This Festo_VABX_Parameter_Copy block enables copying module parameters from a source module to multiple
target modules.

Festo_VABX_Parameter_Copy

xExecute xDone
uwSourceModuleNumber xBusy
asuwDestModuleNumbers xError

sErmrorDescripbion
uwDestnationModuleNumber
sStatus

stVABXRef

4.7.1 Festo_VABX_Parameter Block In-Out Variables

In-Out Variable Data Type Description
stVABXRef Struct of the type (VABX_Ref) Data Structure to link the data with other
blocks

Refer Chapter 4.8.1

Table 4.19: Festo_VABX_Parameter Block In-Out Variables description

4.7.2 Festo_VABX_Parameter_Copy Block Input Variables

Input Variable Data Type Description
xExecute Bit TRUE = Start the parameter copy operation
uwSourceModu- Word [Unsigned]/Bit String | Set the source module number to copy the parame-
leNumber [16-bit] ters from that module
auwDestModu- Word [Unsigned]/Bit String | Set the destination module numbers to copy the
leNumbers [16-bit](0..50) parameters from the source module to these mod-
ules
Table 4.20: Festo_VABX_Parameter_Copy Block Input Variables descriptions

4.7.3 Festo_VABX_Parameter_Copy Block Output Variables

Output Variable Data Type Description

xDone Bit Parameter copy is completed successfully
xBusy Bit Parameter copy is under progress

xError Bit Error during parameter copy
sErrorDescription String(32) Parameter copy operation error description

uwDestinationModuleNumber | Word [Unsigned]/Bit | Current destination module number to which param-

String [16-bit] eters are being copied
sStatus String(32) Parameter copy status
Table 4.21: Festo_VABX_Parameter_Copy Block Output Variables descriptions
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4.8 Structure

4.8.1 Structure(VABX_Ref)

Structure Variable

Data Type

Module_Number

Word [Unsigned]/Bit String [16-bit]

Dataln Process_Data_Input Chapter 4.8.4
DataOut Process_Data_Output Chapter 4.8.5
Module_Check_OK Bit

Communication_Time_Out Bit

Control_Block_Enabled Bit
Threshold_Comparator_Teachln_is_in_Process Bit
Window_Comparator_TeachlIn_is_in_Process Bit

Dynamic_Teachln_is_in_Process Bit

Connection_OK Bit

Connection_ErrorCode

Word [Unsigned]/Bit String [16-bit]

ComParErrorDescription

String(32)

ComParErrorCode Word [Unsigned]/Bit String [16-bit]

DiagData Double Word [Unsigned]/Bit String [32-
bit]

ParRdData Word [Unsigned]/Bit String [16-
bit](0..35)

ParWrData Word [Unsigned]/Bit String [16-

bit](0..35)

Cntrl_CPX_ModuleNum

Word [Unsigned]/Bit String [16-bit]

Cntrl_CPX_ParID

Word [Unsigned]/Bit String [16-bit]

Cntrl_CPX_Instance

Word [Unsigned]/Bit String [16-bit]

Cntrl_CPX_Write

Bit

Cntrl_CPX_Exe

Bit

TC_CPX_ModuleNum

Word [Unsigned]/Bit String [16-bit]

TC_CPX_ParID

Word [Unsigned]/Bit String [16-bit]

TC_CPX_Instance

Word [Unsigned]/Bit String [16-bit]

TC_CPX_Write

Bit

TC_ParWrData

Word [Unsigned]/Bit String [16-bit]

TC_CPX_Exe

Bit

WC_CPX_ModuleNum

Word [Unsigned]/Bit String [16-bit]
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Structure Variable

Festo_VABX_MB Library Function Blocks Description

Data Type

WC_CPX_ParID

Word [Unsigned]/Bit String [16-bit]

WC_CPX_Instance

Word [Unsigned]/Bit String [16-bit]

WC_CPX_Write

Bit

WC_ParWrData

Word [Unsigned]/Bit String [16-bit]

WC_CPX_Exe

Bit

DY_CPX_ModuleNum

Word [Unsigned]/Bit String [16-bit]

DY_CPX_ParID

Word [Unsigned]/Bit String [16-bit]

DY_CPX_Instance

Word [Unsigned]/Bit String [16-bit]

DY_ParWrData

Word [Unsigned]/Bit String [16-bit]

DY_CPX_Exe

Bit

Pr_CPX_ModuleNum

Word [Unsigned]/Bit String [16-bit]

Pr_CPX_ParID

Word [Unsigned]/Bit String [16-bit]

Pr_CPX_Instance

Word [Unsigned]/Bit String [16-bit]

Pr_CPX_Write

Bit

Pr_ParWrData

Word [Unsigned]/Bit String [16-
bit](0..35)

Pr_ParWrDatalLen

Word [Unsigned]/Bit String [16-bit]

Pr_CPX_Exe

Bit

PrCy_CPX_ModuleNum

Word [Unsigned]/Bit String [16-bit]

PrCy_CPX_ParID

Word [Unsigned]/Bit String [16-bit]

PrCy_CPX_Instance

Word [Unsigned]/Bit String [16-bit]

PrCy_CPX_Write

Bit

PrCy_ParWrData

Word [Unsigned]/Bit String [16-
bit](0..35)

PrCy_ParWrDatalen

Word [Unsigned]/Bit String [16-bit]

PrCy_CPX_Exe Bit
CPX_Done Bit
CPX_Busy Bit
CPX_Error Bit

CPX_ErrorCode

Word [Unsigned]/Bit String [16-bit]

Table 4.22: Structure(VABX_Ref) data types
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4.8.2 Structure (Module_Parameters)

Structure Variable Data Type
ProcessDiagnosis Bit
InterlockEjectorPulse Bit
ThersholdProcessQuality Word [Unsigned]/Bit String [16-bit]
LimitEvacuationTime Word [Unsigned]/Bit String [16-bit]
LimitVentingTime Word [Unsigned]/Bit String [16-bit]
AutoDropTime Word [Unsigned]/Bit String [16-bit]
AutomaticDroplmpulse Bit
AirSaveFunction Bit
SwitchingPointA1l Word [Unsigned]/Bit String [16-bit]
HysteresisA Word [Unsigned]/Bit String [16-bit]
SwitchingPointB1 Word [Unsigned]/Bit String [16-bit]
HysteresisB Word [Unsigned]/Bit String [16-bit]
SwitchingPointA2 Word [Unsigned]/Bit String [16-bit]
SwitchingPointB2 Word [Unsigned]/Bit String [16-bit]
PressureUnit Word [Unsigned]/Bit String [16-bit]
LockCode Word [Unsigned]/Bit String [16-bit]
SwitchPointLogic Bit
SwitchPointMode Bit
Table 4.23: Structure (Module_Parameters) data types

4.8.3 Structure (Device_Info)

Structure Variable Data Type
FieldbusSerialNumber Double Word [Unsigned]/Bit String [32-bit]
ProductKey String(32)
FirmwareVersion String(32)
ModuleCode Double Word [Unsigned]/Bit String [32-bit]
RevisionValve Double Word [Unsigned]/Bit String [32-bit]
ValveFunction String(32)

Table 4.24: Structure (Device_Info) data types
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4.8.4 Structure (Process_Data_Input)

Structure Variable Data Type

Actual_Pressure Word [Signed]

OUT_A Bit

OUT_B Bit

Ejector_Pulse Bit

TeachIn_Running Bit

Save_Data Bit

Process_Quality Word [Unsigned]/Bit String [16-bit]
Table 4.25: Structure (Process_Data_Input) data types

4.8.5 Structure (Process_Data_Output)

Structure Variable Data Type
Vacuum_Generation Bit
Ejector_Pulse Bit
ReservedB2 Bit
ReservedB3 Bit
ReservedB4 Bit
ReservedB5 Bit
ReservedB6 Bit
Save_Data Bit
Start_Teachln Bit
Select_Channel Bit
Teach_Mode Bit
ReservedB11 Bit
Select_Output Bit
Teach_Point1 Bit
Teach_Point2 Bit
Stop_Teachln Bit
Table 4.26: Structure (Process_Data_Output) data types
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5 Configuration of Festo_VABX_MB Library Function Blocks in GX Works3

5.1 Importing Festo_VABX_MB Library
Step 1

Project Edit Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help
IBRAS| e v L RaE D T e e | G I e e | 59 R U 3E | PR | S
s DR R A BREB GRL SR 2 e B Bnd,

Navigation E LBRABRE >£|ement Selection n
- | Oo - i ag
EE i ¢ [ Find POU) ,h % !M | ‘9

™ Project 5 A
E1 Module Configuration L L | o0 X Iﬂ
ifl % Program 3 Register User Library...
| & FB/FUN Register Library...
= Label

@8 Device MELSOFT GX Works3

0 Register user library to the list.

o

o % Parameter

User Library

POU I.istl Favon‘tes] Historyl Module Library I

18 Register Library to Library List

<« 0 « 02. Library v C Search 02. Libran 0

Organize v New folder =+ 0 0

03. Sample Code Name - Date modified Type
02. Library [7] Festo_VABX_MB.us| 06-05-2026 15:55 USL File

03. Sample Code

X

gsdml

> This PC

> & Network

File name: | Festo_VABX_MB.us! | ser Library(iusi) v

Click on Element Selection

Select Library tab

Click on Register User Library under Register Library List
Click OK of Register User Library to the list window
Locate the Festo_VABX_MB.usl file

Select Festo_VABX_MB.usl file

Click Open

N O L BAWN
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Once Library imported it looks as below

Element Selection
| (Find POU) £

Display Target: Al
= User Library
=l L# Festo VABX_MB

i Program

=2 w FB
|ty CPXAP_Parameter
| Festo_WABX_Connect
|ty Festo_VABX_Control
|y Festo_WABX_Pararneter
|ty Festo_VABX_Parameter_Copy
|y Festo_WABX_Teach_Dynarnic
|ty Festo_VABX_Teach_Threshold
|y Festo_WABX_Teach_Window
— Llobal Label
=] h_ﬁ_Structured Data Type
4% Device_Info

d% Module_Parameters
4% Process_Data_lnput
4% Process_Data_Output

4% VABX_Ref
. Device Comment
VABX Blocks :

e Festo_VABX_Connect

e Festo_VABX_Control

e Festo_VABX_Teach_Threshold
e Festo_VABX_Teach_Window

e Festo_VABX_Teach_Dynamic
e Festo_VABX_Parameter

e Festo_VABX_Parameter_Copy

Supporting Blocks :
e CPXAP_Parameter

Structured Data Types :
e VABX_Ref
e Device_Info
e Module_Parameters
e Process_Data_Input
e Process_Data_Output
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Step 2

Element Selection
| (Find POU) |48 8 84| 8| - |G |58 a0 X | ar

Display Target: Al
= User Library
= L3} Festo_VABX_MB
= Program

FB
I“QI A d Register to Library List »
o F Ly¢ Delete from Library List

2 A Update the Display Information of Library
| F @ Show Program/EB/FUN File
e A Update Library POU...

bﬁmd to Project 3 FEFILE
=] Help(M)... °Create FB File
[ Global Label
=] Structured Data Type

4% Device_Info

4% Module_Parameters

4% Process_Data_lnput

4% Process_Data_Output

4% VABX_Ref

| Device Comment

Right Click on FB
Click Add to Project
Click on Create FB File

Once Program added it looks as below

Mavigation b x]

Y

1 Module Configuration

= = Program

ik Initial
Ex fif} Scan

fifl Fixed Scan
fif}, Event
%t Standby
fifl Mo Execution Type
[l Unregistered Program

=

B
Ll
[l
B
[l
B
[l
| &

jis Global Label

B % Structured Data Types
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5.2 Global Label Declaration

Communication Destination e \tiord Device
Setiing | Communication | Communication Setting
Yo Ftiern Ereestion (IP Address) Source . Destination Comment
Source = Destination Type Start End Type Start End
1 |Read Fixed Interval 100 MODBUSTCP(152.168. 0. 2) | -> HostStation(192. 168. 0. 1) || Holding Register 5002 5003 > |D 1000 PDI_(VABXto PLC)
2 [white Fixed Interval 100 Host Station(192. 168. 0. 1) - MODBUSITCP(132.168. 0. 2) [|iD. 1100 00| -> | Holding Regisier 1 1/ PDO (PLC 1o VABX)
3 [Read Fixed Interval 100/ MODBUS/TCP(182 . 168. 0. 2) | > |HostStation(152.168. 0. 1) [{|Holding Register | 10000 10035 > D 1005 Parameter Read Datz
4 it Fixed Interval 100 Host Station(192. 168. 0. 1) = MoDBUSTCP(192.168. 0. 2) [||D) 1105 1140| > | Holding Register 10000 10035| Parameter Write Data
5 |Read Fixed Interval 100 MODBUSTTCP({152.168. 0. 2) | -> |HostStation(192 . 168. 0. 1) ||| HoldingRegister | 11024  11029| > |B 1045 Diag Datz

sigati i3] VABX_GIub.alL [Global Lab... X
S ‘ £ | ‘ Fitter> é ‘ Easy Display « Display Smmg Check
= e

Label Name Data Type Class Assign (Device/Label English(Display Target)
i (= Global Label 1 1 [Gibl_Lbl Cpx_Par_WiteData|Word [Unsigned)/Bit String [165t0.35) | . |VAR GLOBAL_RETAIN -ijﬁ_‘—L Cpx_Par_WiteData
:h M+Global 2 |Ghbl_Lbl_Cpx_Par_ReadData|Word [Unsigned]/Bit String [16-bit}(0..35) ... |VAR_GLOBAL_RETAIN ~ |D1005 Cpx_Par_ReadData
3 |Gbl_Lbl_DiagnosticsData  |Word [Unsigned)/Bit String [165it)(0..5) __ |VAR_GLOBAL_RETAIN ~ |D1045 DiagnosticsData
4 |Gbl_Lbl_PDI Double Word [Unsigned)/Bit String [32bit] | ... |VAR_GLOBAL_RETAIN ~ |D1000 PDI (VABX to PLC)
5 |Ghbl_Lbl_PDO Word [Unsigned)/Bit String [16-bit] ... |VAR_GLOBAL_RETAIN  |D1100 PDO (PLCto VABX)

1. Under Global Label, create a required Global Data Name (VABX_GloballLabels is for this Application
Note) and double click on it to open

2. Enterrequired Label Name; create a label (Refer Chapter 4.1) for Festo_VABX_Connect block for ud-
wReflnput, auwDiagData, auwParameterRdData, uwRefOutput and auwParameterWrData

3. Select the respective Data Type (Refer Chapter 4.1)
Select VAR_GLOBAL_RETAIN in Class

5. Referring Simple CPU communication setting (Refer Chapter 3.2.3 Step 3) assign the respective Devices
in Assign (Device/Label)

5.3 Configuring Festo_VABX_MB Library function Blocks in GX Works3

5.3.1 Configuring VABX Blocks

Step 1

BE'[B':\#HA" ¥ wite - 1 | 2 | 3 4 | 5 | 6 Lz

?I_ vodute conficurstion || o Festo_VABX_Connect 1 (Festo VABX Connect)
£1 Module Configuration .| E otk B b A e A T e
= pogram | | e T
e ?mgram ....... UW: uwModbus TcpCommStatus uwRefOutput :UW
it Initial
= §% Scan ]
B D ol UD: udwRefinput auwParameterWrData :UW
: | - B Instance Name n
¥ Local Label Local Label (ProgPou) oK UW: uwModuleNumber stVABXRef -DUT|
1 m o Festo VABX Connect_1 | Exit
. s [[) Register an FB instance at the last row.
#:1 Fixed Scan £ UW: auwDiagData
1 Event >
1 Standby | UW: auwParameterRdDatz
fif1 No Execution Type L o
& Unregistered Program
= & FB/FUN DUT: stVABXRef

= @ FBFILE
@i CPXAP_Parameter
@ Festo_VABX_Parameter
=l | Festo_VABX_Connect
85 Local Label

8 ProgramBody
@ Festo_VABX_Control
@ Festo_VABX_Parameter,

1. Double Click on ProgramBody
2. Drag & drop Festo_VABX_Connect from FBFILE of FB/FUN to Program Window
3. ClickonOK
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Step 2

1 IDEIES
1]2[3]4 5 ‘ s AT HR W

Foato_VABX Conoect_1 Vi ,jb“l':]'-&"ulal—rg
—{ FXSCPU 815 unStatus_SimplePLC{1] UW: uwModbus TcpCommStatus uwRefOutput :UW| ar
)
$ Display Target: Al
o UD udwRefinpet suwParametertshDats ‘UM = Module Label
$ & FX5UCPU
UW. uwModuleNumber SIVABXRaf DUT] S & hscry
& FXscPy Version: 134
Uw DragDat 3 Ju Special Relay (SM)
UW: suwDiagData = ) Special Register (SD)
). Diagnosis information
UW. auwParameterRdData o System information
DUT:stVABXRef [ o B Ethernet
# . Own node setting status storage area

. Connection status storage area

System port status storage area

Own node operating status storage area

Remote password lock status storage area

Predefined protocol support function execution status cl
Time setting function (SNTP) area

Remote password function monitoring area

. Open completion signal connection No.1 to 8

Setting ltem List Seding ltem

[
ErEEEEEEERES

- Latency Communication Destination Fiter
ot the Sesting Rem to Search | i nl"' 4 - . Open request signal connection No.1 to 8
Latency Time'™s.,,| = 2 (02 102552) . Socket communications reception status signal connecti
Impot/Export of Settings "+,
Import Expot ). Predefined protocol setting data check area

Simple PLC communication information
Communication start request for each setting No. requ

b

Setting  Communication Commumication e ez Z
No. Patiern Exscution Inlervalme, @ )i Interval communication stop request for each setting
© ) Interval communication restart request for each settic
o0 | Fied irervel | i ) Status flag for each setting No.
2 ||viite | Fuxed Interval | # k. Ready for each setting No.
3 ||Read | Fixed Interval | MODE 68.0.2 | | .. & L Simple PLC communication status for each setting No.
4 | vwite Fixed Interval | 100 Host Stabion{192. 168 0. 1) | g, ki Setting No.1-16
5 |[Rexd Fixed Interval 100|MODBUSTCP(192.168. 0.2) | |l .. > R unStatus_SimplePLC[1] _ Setting No.1 <SD103805)
. T I T ™™ E unStatus_ g < >
€ unStatus_SimplePLC[3]  Setting No.3 <SD10382>
) unStatus_SimplePLC[4]  Setting No.4 <SD10383>
6 €} unStatus_SimplePLC[5]  Setting No.5 <SD10384>

Setting No.1-16

POU List | Favorites | History Module |Library |

Open Element Selection Window

Select Module tab

Expand Ethernet under FX5CPU in Module Label

Refer Setting No. in Simple CPU Communication configuration and Select communication status word
(unStatus_SimplePLC[x]) under Setting No.

5. Assign the communication status word by drag & dropping (unStatus_SimplePLC[x]) to input uwMod-
busTcpCommStatus

1.
2.
3.
4.
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Step 3

Festo VAEX Connect 1 (Festo_VABX_Connect)

| FXSCPU stS.unStatus_SimplePLC]1] J uw: uwModbus TepCommStatus uwRefOutput :UWH Glbl_Lbi_PDO —_

|4  Gibl_Lbl_FOI 1 uD: wwRefinput auwParameter\WrData ‘Uv/H{ Gibl_Lbl_Cpx_Par_WriteData ]—=—
» s

UV uwModleNurmber AR ;,-r H

UW: auwDiagData
J v suwParameterRdData

DUT:stVABXRef

VABX _Globallablels [Global Label Setting]

[ <Fiter | Easy Display [« i

LabeiName | .. ...eceed Data Fype++**""""" " Clags.-*"" Assign (Device/Label) 3
.. 1 [Gbl_Lbl Cpx_Par WrteDatalWord [Unsigned)/Bt String [16-58)0.35) VAR,GLOBAL_RETAIN v [D110! [|Cox_Par_Wi
**2  |Ghbl_Lbl_Cpx_Par_ReadData|Word [Unsigned)/Bt String [1668)(0_35)... - [VAR_GLOBAL RETAIN v |D100: Cpx_Par_Re
.. >3 [Ghbl_Lbl_DiagnosticsData | Word [Unsigned)/Bit Sring +¥65#10.5) VAR_GLOBAL_RETAIN  |D104: sticst
"4 Gbl_Lbl_PDI [ Double Wort] [Unsigned)/Bt String [322] VAR_GLOBAL_RETAIN v |D100( PDI (VABXt
5 |Gbl_Lbl PDO< " Word [Unsigned)/Bt String [1652] VAR_GLOBAL_RETAIN v |D110¢ PDO (PLCtc

6 -

Assign the respective Global label created (Chapter 5.2) by drag and dropping the respective Global Label to the
respective Inputs and Outputs as shown in above image.

Step 4

Festo VABX Connect 1 (Festo_VABX Connect)

F———{ FXSCPU stS unStatus_SimplePLC[1] UW: uwModbus TcpCommStatus uwRefOutput :UWH Glbl_Lbl_PDO J—_

— Glbl_Lbl_PDI UD: udwReflnput auwParameterirData ‘UWH Gibl_Lbl_Cpx_Par_WriteData }

l q UW: uwModuleNumber StVABXRef :DUT]

[IS OModuIe_No OOK Cancel | ExtdDspl l

() Register alabel at the last row.
() ARRAY Element (1 dimension)

o oK Cancel Element (2dimensions)

Element (3dimensions)

t £ Find Result [em——
0K Cancel

Gibi_Lbl_Cpx_Par_ReadData }]u /- auwParameterRdDat
{ -y i i Data Type Selection X
Target(L) Data Type
Not defined as global label orlocal label. | Bt
Pleasesetnewlabelinformationto beregistered. | Word [Unsigned] Bit String [16-bit

‘ LabelName  Modue No [ ot [W"’ [unsigned]/Bit String (3204
‘ Label Setting Information Double Word [Signed]

Registered FLOAT [Single Precision]
| B natn  Local Label(ProgPou) v Time

String(32)
Class VAR v String [Unicode](32)
= Pointer
DataType  Word [Unsigned]/Bit String [16-bit] = Type Category Timer
Counter
‘ Constant oo Simple Types sy Ceimler
() Structured Data Type Retentive Timer
Comment =
OF I

‘ - Openthelabel editorand Sniontack

J setthelabel details after registering label information.
‘ Array Element

Double Click on next to Input / Output terminals
Enter required Variable Name

Click OK

Undefined Label Registration window opens

Click on Data Type button

Select Simple Types in Type Category

Select respective Data Type (Refer Chapter 4)

Click OK button of Data Type Selection window

Click OK button of Undefined Label Registration window

Vo N RWDN PR
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Step 5

Festo_VAEX_Connect_| (Festo_VABX_Connect)

— { FXSCPU.stS unStatus_SimplePLC[T Uh: uwModbus TepCommStatus unRefOutput W Glbl_Lbi_PDO —]
F———— Glbl_Lbi_FDI Hup:udwRefinput auwParameteriwrData -UvH Gibi_Lbi_Cpx_Par_WriteDats jJ—————
A Module_No J uvit uwModuleNumber SIVABXRef DU
—_ Glbl_Lbl_Diagnostics Dat Uw: auwDiagData
{ Shit - Y- suwiagoat Data Type Selection X
—[&]2] 1 - @pvasxRes @ <] core | Enanum Torgedl) Osta Type
| <Project>

—u |cuv SVABXRef
= Undefined Label Registratio: o

Not defined as global label or local label.
Please setnewlabel informationto beregistered.

Label Name VABXRef Type Category
Label Setting Information () Simple Types
;:25;:3 Local Labei(ProgPou) = Structured Data Type I
Class VAR - ) Function Blodc
Data Type  VABX_Ref \:}Q Array Element
Constant [ ARRAY Element (1 dimension)
Comment

Element (2dimensions)
— Openthelabel editor and

U setthelabel details after registering label informasion. Element (3dimensions)

() Register alabel at the last row.

oK n
t 7 Find Result o Cance

Double Click on next to Input / Output terminals

Enter required Variable Name

Click OK

Undefined Label Registration window opens

Click on Data Type button

Select Structured Data Type in Type Category

Select respective Data Type (Refer Chapter 4)

Click OK button of Data Type Selection window

Click OK button of Undefined Label Registration window

O NOY W

Follow the same procedure for remaining Inputs and Outputs. Once all variables are assigned it looks as below.

Festo VABX Connect 1 (Festo_VABX_ Connect)
S FXSCPU stS.unStatus_SimplePLC{1 UW: uwModbus TcpCommStatus uwRefOutput UWH  GIblLBLPDO  |——]
P Glbi_Lbl_PDI UD: udwReflinput auwParameterWrData ‘UwH GIbl_Lbl_Cpx_Par_\wrte |—
—_ ModuleNo UW: uwModuleNumber stVABXRef -DUTH VABX_Ref R —
——— 31bl_Lbl_DiagnosticsDats UW: auwDiagData
—— 31bl_Lbl_Cpx_Par_ReadData UW: auwParameterRdData
—— AEX_Ref DUT: stVABXRef
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Follow the same steps for other function blocks. Once the variable assignment is completed for
Festo_VABX_Control block, it looks as below.

Festo WABX_Control 1 (Festo WABX_Control)
Cntrl_Enable Cntrl_Enabled
—Tt B: xEnable xEnabled
Vacuum_ON Madule_Er
— | B: xVacuumGs xModuleE rmar
Ejector ON
— B: xEjectorPulse udwModuleErmorcode ‘UDH{  Module_EnCode ]
DataSaveTrig
— B: xTriggerDataSave sModuleEroDescription SH  Module_ErDesc }
. CUT_A
{ VABX_Ref HDUT: stVABXRef xCutA B
ouT B
xOutB
whctPressure \WH{ ActPressure }
wwProcessQuality “UWEH ProcessQualilty 1
AutoEjectorPulse
xEjectorPulseAute
Cnitrl_TeaghRunning
xTeachlnRunning
DatSaved
Sa rmanentData B
SIVABXRef :DUTH VABX_Ref 1

Once the variable assignment is completed for Festo_VABX_Teach_Threshold block, it looks as below.

Festo WABX_Teach_Threshold_1  (Festo VABX_Teach Threshold)
Tc_Enable Tc_Enabled
; B: xEnable xEnabled B
Te_Done
[ Te_selOutput HUW: uwSelectOutput xTeachinDone ‘Bl
Tc_AiSave Tc_TeachlnRunning
— B: xAirSaveFunction xTeachinRunning ‘B
c_AutoDrop c_Em
| B: xAutoDroplmpulse xError :B|
Tc_StartTea
= | B: xStartTeachin sErroDescription :Sp{ Te_EnDesc ]
Te_TP1 _
— B: xTeachPaint1 sStatus :§) { c_Status ]
Te_TP2 f
—— | 8: xTeachPoint2 SIVABXRef -DUTH WABX_Ref }
[ VABX_Ref HOUT: stvABXRef
. . . . .
Once the variable assignment is completed for Festo_ VABX_Teach_Window block, it looks as below.
Festo WABX_Teach Window 1  (Feslto VABX_Teach_Window)
We_Enable We_Enabled
I B: xEnable xE nabled
We_Done
[ we_SelOutput HUw: uwSelectOutput xTeachinDone
We_AutoDrop We_TeachlnRunning
— B: xAutoDroplmpulse xTeachlnRunning
c_StartTea_ We_Em
— | B: xStartTeachin xError -B)
We TP1
—} B: xTeachPaint1 sErmorDescription -Sp{ We_EmDesec ]
c TP2
— B: xTeachPaint2 sStatus SH We_Status 1
{ VABX_Ref HDUT: stvABXRef stVABXRef -DUTH VAEX_Ref 1
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Once the variable assignment is completed for Festo_VABX_Teach_Dynamic block, it looks as below.

Festo VABX_Teach Dynamic_1 (Festo VABX_Teach_Dynamic)

Di_Enable Dt_Enabled
| B: xEnable xEnabled
Dt_StanTeac D1_Done
I B: xStartTeachin xTeachinDone
B X Dt_TeachinRunning
[ DcCycles Huw: uwCycles xTeachinRunning
Dt_Err
{ VABX_Ref HDUT: stvABXRef *Errar
sEnorDescription Sj{ Dt_ErDesc 3
uwCycleCount :UWH Dt_CycleCount 7
sStatus S} Dt_Status 1
stVABXRef DLT{ VABX_Ref 1
Once the variable assignment is completed for Festo_VABX_Parameter block, it looks as below.
Festo VABX Parameter_1  (Festo_VABX_Parameter)
Par_Exe Par_Done
| B: xExecute xDone :B
Par RAWR Par_Busy
; B: xWirite xBusy :Bj -
Par_Devinfo Por En
— B: xDevicelnfo Error B
{Moduls_Para HOUT: stModuleParameters sEnorDescription ‘SH Par_EnDesc }
{ WABX Ref HODUT: stVABXRef stDevicelnfo -DUTH Devicelnfo 1
sStatus :SH{ Par_Status 1
stModuleParameters -DUTH ~ Module_Parameters ]
sIVABXRef -DUTH VABX_Ref 1

Once the variable assignment is completed for Festo_VABX_Parameter_Copy block, it looks as below.

—m
]

0
fe]

Festo_VABX_Parameter_Copy_1

(Festo_VABX_Parameter_Copy)

{PC_SrcModul . H

[PC_DestModu_}
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[ waBX_Ret ]

B: xExecute

UW: uwSourceModuleNumber

UW: auwDestModuleMumbers

DUT: stVABXRef

PC_Done
xDone :Bj

PC_Busy
xBusy :BJ - -
AError B ey Sl

sEmorDeseription -S|

uwDestinationModuleNumber - LIV,

sStatus S|

SIVABXRef -DUT

{
{
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PC_ErmDesc

PC_DestModule

PC_Status

VABX_Ref

i

[

[

[




6 Sample Code

Sample Code

This chapter explains the operation of the Control block and demonstrates teaching samples using the Thresh-
old Comparator method, Window Comparator method, and Dynamic method. It also includes examples of read-
ing and writing module parameters, as well as copying parameters from a Source Module to Destination Mod-

ules.

6.1

Initial Communication

IFX5CPU.5tS unStatus_SimplePLC[1] U
3

Festo_VABX_Conm

ect_1 (Festo_VABX_Connect)

uwModbus TcpCom

UW: uwM

UD:udwReflnput

oduleNumber

uwRefOutput :UWH

stVABXRef :DUTH

The uwModbusTcpCommStatus must be “3” for Healthy Communication.

Note

-

e Simple CPU Communication Status- this image is captured from Mitsubishi Simple CPU
Communication Manual

Item Communication Device No. Remarks
setting
Fixed |On
interval | request’!
Simple CPU communication start request (for | x 8] SD10350, SD10351 SD10350.b0: Setting No.1 to SD10350.b15: Setting No.16
communication at request) SD10350.b0: Setting No.1 to SD10351.b15: Setting
No.32°2
Simple PLC Communication execution state | O o] 5010356, SD10357 SD10356.b0: Setting Mo.1 to SD10356.615: Setting No.16
SD10357.b0: Setting No.17 to SD10357_b15: Setting
Mo 322
Simple PLC Communication ready flag o] Q SD10358, SD10359 8010358 b0: Setting No.1 to SD10358.b15: Setting No.16
SD10357.b0: Setting Mo.17 to SD10357.b15: Setting
No.322
Simple CPU 0OH: Unset Q o SD10380 to SD10411 | SD10380: Setting No.1 to SD10395: Setting No.16
‘communication status 1H: Preparing o o SD1UI§25 7.b0: Setting No.17 to SD10357_b15: Setting
No.32
2H: Waiting for | % 5]
the request
3H: o [s]
Communicating
4H o] x
Communication
stop
5H: Retry being | O [s]
executed
6H: Monitoring | O x
AH X x
Communications
impossible
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6.2 Connect Block

Festo_VABX Connect 1 (Festo_ VABX Connect)

ECPU 1S unSiatus SimolePLCTHT - =
—] F'X‘"'FI-I-’L"'r‘g-t”—‘-” pl=FLCN] Juw UWMOdbusTcl}]CO’l‘ﬂ‘slélLS 5 uwRefOutput :UWH Gibl_LK _FDO —
- Glbl_Lbl_PDI UD:udwRefln wiParametervDats ‘U {GIb_Lbl_Cpx_Par_WwrieD ] —
{ 3! ,LD—, ] udh nput 0 au aDrrrte.r rDat: { T
—{ I"Z:Z"f”j ] Uw u'.'.'ModuleP-J_nAber stVABXRef :DUT{ VABX_Ref Eﬁ
<
— Glbl_Lb|_Diggnostics J auwDiagData
— GIbl_Lbl_Cpx_Par_ReadData % Juw a-.‘.-.'F'aran'e!ergl:Dala
0 :
— VABX_Ref i JouT stvaBXRef
®
2
VABX-A-S-
® EL-E12-API
1
cpx_ap_ep

User must enter the Module Number in uwModuleNumber

9 Note

e Ensure the correct module number is entered; otherwise, parameter and process data can be-
come mismatched, potentially causing incorrect operation.

6.3 Control Block

6.3.1 Vacuum Generation

Before Vacuum ON After Vacuum ON

Festo_VAEX_Conizol_|_(Festo_VABX_Control) Festo_VAEX_Conirol_]_(Festo_VABX Control)

Turn ON xEnable Input

Output xEnabled Turns TRUE

Turn ON xVacuumGeneration Input

Monitor the Output wActPressure to see the changes in Actual pressure

A W N -
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9 Note

e The control block must be activated before using any TeachlIn function blocks. This is because the
Module Number validity will be checked, which applies to all other Teachln blocks & Parameter

block.

Sample Code

e Running the Control block and Parameter blocks simultaneously is not recommended. Also avoid
executing the Parameter and Parameter Copy blocks in parallel.

After Ejector ON

Fesio_

Conwol 1 _(Festo_VABX Control)

VABX.C

Monitor the Output wActPressure to see the changes in Actual pressure

6.3.2 Ejector Pusle
Before Ejector ON
Fesio_VABX Control_1_(Festo_VABX_Control)
&ﬁﬁil B 4 : E"‘. ' N
— [ vABX_Ref HDUT stvABXRef
1. Turn ON xEnable Input
2. Output xEnabled Turns TRUE
3. Turn ON xEjectorPulse Input
4. Output xEjectorPulseAuto turns TRUE
5.
6.3.3 Data Save

Before Data Save

Festo VABX Control 1 (Festo_VABX_Control)
L S Gerer — s
i—i}'—i—rmawm E M D f{Mos: (:v' y
{ wa Hou Rel o gl OIA |
. our B
wActP wH e }
utHL T
1. Turn ON xEnable
2. xEnabled Turns TRUE
3. Turn ON xTriggerDataSave
4. xSavePermanentData turns TRUE

After Data Save
Festo_VABX_Control_1 _(Festo_VABX_Control)
s 8 xEnable = .’
— };7 Genera
a (=]

o ese Erce.}
oo Ere }
{ s }
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6.4

9 Note

Threshold Comparator

e User must use any one of Teachln type. Enabling different Teachln blocks leads to an error.

Step 1

Before Enable

X Clear All | 55 Start Watching | S Stop Watching

Name Current Vake

% VABX/ Tc_Status

1 VABX/ Tc_EmDesc |

X Clear All | F5 Start Watching | @& Stop Watching

' VABX/Tc_Status

Festo_VABX Teach _Theeshols 1 (Festo VABX Teach_Thre.
’iFm Te, led
Bl B xEnable xEnabled =
o o
Tc_Dcoe
{7 ot H U uwSelectOutput T =
0
Te_AuSave hiRum
f—— } B xAirSaveFunction xTeachinRunning 8| O—
a a
==t B xAutcDropimeulse xError B o—
gy a
=== B xSurTeachi sErorDescripon SH{ Te_EnDesc }
Te TP1
— 8 xTeachPaint1 3
o
TG
—t B xTeachPoint2 1
a
{ Rei HOUT stvARXRef
Feato VAB each_Threshola | (Festo_VABX_Teach_Thre|
Enst
B xEnable xEnabled ‘B o
| ] |
I . Te_Dene
ID!(VJ" e -—A
Te_AurSa eschinRury
—F ,'E-Mrn.r 9B o—
1~ . o—
Mg 8 xStriTeachl sEnorDescripon SH. Te_Endesc }
Te TP
it B xTeachPoint1 sStatus -S|
a Ready_To_Start_T
—r— B xTeachPoint2 stVABXRef DUTH VABX Ref
{ vaex et HOUT stvARKRef

Ui &~ W NP
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Check all Teach Inputs are in FALSE condition
Turn ON xEnable input
Enter “0” or “1” in uwSelectOutput as user preferred
Output xEnabled turns TRUE
Output sStatus will be updated Ready To Start Teachin

Current Vale

3 VABX/ Tc_EmDesc |
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Step 2

Start Teachln

[ v | 0N | 4 FOFF | 44ONOFF toggle | (3] Update
‘Fuw_uﬁ‘ X_Teach _Threshold_| (F-D.WEU-&E X Clear All | 5 Start Watching | §Stop Watching
Te_Ensble Te_Ensbled Name Current Vak
Yoiten VAR T Enesc_| |
{ Te_SelOutout H U uwSelectOutput xTeachinDone B —o—] i VABX/Vacuum_ON |FALSE
o ) 0 o i VABX/Ejector_ON | FALSE
By B: xAirSaveFunction xTeochinRunning ‘6 - ]
a -
g B8 rA,:cU:(clEf-.i-,e 5 xError 8| -O—
- B -Qm:'ea:h; sEnorDescripon SH. T _ErDes 1
i B sTenchPong reoncisr R
—T(‘c B xTeachPoin2 stVABXRel DUTH. VABX Ref }
a
{ vaex_Ret HOUT stVARXRef
1. Turn ON/OFF xAirSaveFunction & xAutoDroplmpulse input (as per user preference)
2. Select required uwSelectOutput Input
3. Turn ON xStartTeachln input
4. Output xTeachInRunning turns TRUE
5. Output sStatus will update to Turn ON Vacuum

9 Note

e Make sure Vacuum Input is turned OFF (Refer Chapter 6.3.1)

Step 3
Turn ON Vacuum via Festo_VABX_Control block (Refer Chapter 6.3.1)

After Vacuum ON

|1LD) Monitoring 24... % [CARNIRERIS:

R \otch 1(Watching] 3>
BN |1 FOFF | HON/OFF togole | 2] Update

‘Fab VABX_Teach _Threshold | (F-b_VAB\_T-m_E X Clear All | J7 5tart Watching | §%Stop Watching

Name Current Vae

»

B xEnable & =~ xEnsbied B i VABX/ Tc_Status _
[ Te_Set0utput H U uwSelectOutput TeachinDone B <
{ o unSelectOutput xTeachinDone
0 o
achinRury
B -mﬁa-.-«hge.:r xTeachinRunrng B @
Te Err
B: xAutoDropimeuls xError B O
a o
B .Sr.w'.m.r sEnorDescriphon SH{ T _EntDes 1
8 xTeachPoint] 3Sutus S
a Teach_TP1_withou
B xTeachPoini2 stVABXRef DUTH VABX Ref ] N
=]

]
o

EX_Rel  HDUT. stVABXRef

Output sStatus will update to Teach TP1 without Object
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Step 4

After Teach point 1

Feslo_VABX Teech_Threshold_| _(Festo_VABX Teach. == 7
) Start Watcting | B Stop Watching
Tc_Enable Te_Ensbled
xEnable xEnabled Name Current Vakie
L] [] 1
i VABX/Tc_Status
Tc_Done VA fore ON
[ TeSelOutput  HUW. uwSelectOutput XTeachinDone ‘B = [ VABX/Vacuum_ON
0 0 a
Tc_AirSave Te_TeachinRun
oy XAirSaveFunction XTeachinRunning =
a []
Te_AutoDrop Tc En
xAutoDroplmpulse xError
a
Tc_StenTeachin PR
= xStortTeachin sEmorDescription SH c_EnDesc |
o ] .
XTeachPointi sStatus
[ ] “TP1_Dane_Teach_T'
Te_TP2
xTeschPoint2 SIVABXRef .DUTH 1
a
{ wvABX_Ref DUT: stVABXRef

1. Turn ON xTeachPoint1 Input
2. Output sStatus will update to TP1 Done Teach TP2 with Object

Step 5

After TP2 -Teachin Complete

1 (LD] Monitoring 24... %

y AON | 4 bOFF | HFON/OFF toggle | Z) Update
Feato_VABX_Teach Thveshold_| (Festo_VABX Teach_Thre X Clear All | 85 Start Watching | "ge? Watching
To_Enable Te_Enabled Name Current Value
Loom Bxbrtle g e - T VABXI TC_Status
&3 VABX/ Tc_ErmDesc
[ Te_Sei0utput Huw uwSelectOutput xTeachinDone 8|
0 2 -
Tc_AirSave Te_TeachinRu
—} B xAirSaveFunction xTeachinRunning B| —~ O—'
a a
— — B xautoDroplmpulse g s o—1
by s 8 -i’ar:'ea,h’.v sEnorDescripsan SH Te_EnDesc ]
¢ IP1
- 8 xTeachPont! sSuatus |
TeachiN_Successf
B:xTeachPoint2 stvaRXRef DUTH VABX Ref
L}
I { vaex_Ret HOUT stvVABXRef

Turn ON xTeachPoint2 Input

Output sStatus will update to Teachln Completed Checking TeachIN Values

Once Teach IN values validity are checked, sStatus will be updated to TeachIN Successful Values
Saved and xTeachInDone turns TRUE
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Before Teach In
Navigation < | Paraemétirs
) IMFESN0N Process QuaImy LU
Termiral
[E— Limit Evacuation Tame L] "
b VABN-A-S-ELE1Z. Limit Venting Time DijjARNe
P OVARK-A-S-VE-VBM
Auaa-Diop Time 05w
v VABK-ASVEVEL '
Ausomatic Drop impulse Activg C
Parameters =
Vacuum Air-Save Function Active [
Pr
ocess Daia Switching point A1 | g -
Paramater List
hateresa & I o I
Swinching Poinn B1 0
Hysteresis B ]
Switching Poind A2 [:}
Switching Point B2 q
Lock code ] "
Swinchpoint logic Mective "
SWERChDCING FOde ACtiv L
After Teach In
Navigation € | Parameters
| TESRCIS EIOCRSS QUAIRY Ladl B
Terminal L |
Mol Limmat Evacuation Time 0|s
v NAEK-ACS-ELETE Limiz Viersting Time: | LA N
v WARKASVEVEL Hust-Deop Time 200 | 5 N
| PaTRmElEn .
Putoenatc Dic Impiie Actie '
Wi
Process Dala I —— - )
o _ .
L]
vl B .
Fysteresis B 0
Switihiieg Peint A2 "
Switching Poant 87 L
Result:

By using OutA:
SetPoint A1, Hysteresis A and Setpoint A2 are set.
By using OutB:
SetPoint B1, Hysteresis B and Setpoint B2 are set.
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6.5

Step 1

Window Comparator

Before Enable

Festo VABX Teach Window 1 (Festo_VABX Teach
ifndﬂe xEnable xEnabled W Ehabied
{ We SelCutput  Huw: uwSelectOutput xTeachinDx
0 0
We_AutcDrop ——— . ” We_TenchinRu.
a a
o *StatTeschin xErmor |
_»,‘_‘»('r-x xTeacv—.Pmav sEmorDescription s WeEnDesc }
= B: xTeachPoint2 sStatus SH{ WeStals ]
{ vABX Ref DUT: stVABXRef SIVABXRef DUTH ~ VABXRef 1
After Enable
Festo VABX_Tesch Window_1  (Festo_VABX Teach_..,
[ We SelOutput JUW: uwSelectOutput xTeachinDone
0 0 a
xAuteDroplmpulse Tt 9 oL Tl
a a
B: xStartTeachin xError Y
a
B: xTeack ot sEmoDescription SH{  We_EnDesc  }
—“(TVD? B: xTeachPoint2 sStatus
a 'Ready_To_Sten_T"
{ vABXRef HDUT. stvABXRef SIVABXRef :DUTH X, 1
1. Check all Teach Inputs are in FALSE condition
2. Select required uwSelectOutput Input
3. Enter “0” or “1” in uwSelectOutput as user preferred
4. Turn ON xEnable input
5. Output xEnabled turns TRUE
6. Output sStatus will be updated Ready To Start Teachln
Step 2
After Start Teachln
Festo_VABX_Teach_Window_1  (Festo VABX Teach_.
ic_Enal xEnable xEnabled We_Enabled
{ We_SelOutput  HUuwW: uwSelectQutput xTeachinDone
0 0 o
We_AutcOrop

xAutcDroplmpulse
a

xStartTeachin
-

xTeachPoint
a

B: xTeachPoint2
a

{  vaABX Ref DUT: stVABXRef

XTeschinRunning
[}

xEror

sEmorDescription S

sStatus -S|

‘Tum_ON_Vacuum'

SIVABXRef -DUT,

Turn ON xStartTeachln input

Output xTeachInRunning turns TRUE
Output sStatus will update to Turn ON Vacuum

9 Note

e Make sure Vacuum Input is turned OFF (Refer Chapter 6.3.1)
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B! Start Watching | BEStop Watching

Name
iy VABX/Wc_Status
& VABX/Vacuum_ON

Current Value

FALSE

F8 Start Watching | B Stop Watching

Mome;
i VABX/Wc_Status
& VABX/Vacuum_ON

FALSE

) Start Watching | B Stop Watching

Name

Current Vakie

i VABX/Wc_Status
& VABX/Vacuum_ON
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Step 3

Turn ON Vacuum via Festo_VABX_Control block (Refer Chapter 6.3.1)

After Vacuum ON

Festo VABX Teach Window_1

{Festo_VABX Teach_]

[ We_SelOutput

We_AutaDirop

B: xEnatle
uw \..vsmvctguou

B: xAutaDiopimpulse
[=}

xEnabled 8

We_Enabled

We_Done

xTeachinDone
=]

We_TeachinRu..

xTeachinRunning
L]

We_StatTeachin 8- xStrTenchl £ We Emr
e <Emor
B:xT, D\ sEmoDescrption :SH{ We_EnDesc
B 2 sStatus ST Stalus ]
a Teach_TP1_with_L' ‘Teach_TP1_with_L*
{ vABX Ref  ]iDUT: stvABXRef sIVABXRef DUTH  VABX Ref ]
Output sStatus will update to Teach TP1 with Low Pressure
Step 4
After Teach Point1
Feslo_VARX_Teach_Window 1 (Feslo VABX Teach_.]
e B: xEnable xEnabled ‘B Lie Fgetied
We_Dane

ICutput

o

We_AutoDrop

Wc_StartTeachin

UW. unSelectTutput
0

B: xAutaDropimpulse
a

B: xStartTeachln
n

xTeachinDone
=]

We_TeachinRu..

xTeachinRunning -B|
[]

Wi Err

xError 8|

1. Turn ON xTeachPoint1 Input
2. Output sStatus will update to TP1 Done Teach TP2 with Hi Pressure

Step 5

After TP2 - Teachin Complete

MRl B: xTeachPoint1 sEmorDescription -SH{  We_EnDesc
-d iy ”
S s B w sstans -5 SRS
a TP1_Done Teach T | |ATP1_Bone_Teash 1"
[ vABX Ref HDUT: stvABXRef SIVABXRf DUTH  VABX_Ref

A

YU S TS

Sample Code

I Filstart Watching | B8 Stop Watching

Current Vakie

Teach_TP1_with_Low_Pressure

Name.
i VABX/ Wc_Status

B Start Watching | §8]Stop Watching

Name
i VABX/We_Status
& VABX/Vacuum_ON

Curent Vale
TP1_Done_Teach_TP2_Hi_Pressure

TR YU SR o WY |
Festo_VABX_Teach_\Window_] (Festo_VABX Teach_\Windo.
S B Enabied
- -
Iy selOutput H Ui Ot xTen ne
{ : s
|
=% 8 xAutoDroplmeus xTeachin
{ d o
- B xStartTeach! xErr
o
‘- B xTeachP ,; sErrorDescription SH{ Ve
—m p— E hPoing2 -
o ] TeachiN_Successf
{ Ret Hou Ref ABXRef DL

Turn ON xTeachPoint2 Input
Output sStatus will update to Teachin Completed Checking TeachIN Values

Once Teach IN values validity are checked, sStatus will be updated to TeachIN Successful Values
Saved and xTeachinDone turns TRUE

Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP-1.10

WU | T EUTT | YTUNWUIT (Oggie | (&) upaate
X Clear All | 85 5tart Watching | #&Stop Watching

Name

i VABX/Wc_Status
i VABX/Wc_ErDesc

Current Value
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Sample Code

Before Teach In
Navigation < | Paraemétirs
) IMFESN0N Process QuaImy LU
Termiral
[E— Limit Evacuation Tame L] "
b VABN-A-S-ELE1Z. Limit Venting Time DijjARNe
bOVARK-A-SWEVEM
Auaa-Diop Time W s w
- VARK-ASWEVEL '
v Ausomatic Drop imputse Active "
A
Vacuum Air-Save Function Active [
Pr
ocess Daia Switching point A1 | g -
Paramater List
hateresa & I o I
Swinching Poinn B1 0
Hysseress B 0
Swiiching Point A2 1]
Switching Point B2 q
Lock code [ .
Swinchpoint logic Mective "
SWERChDCING FOde ACtiv L
After Teach In
Navigatian € Parameters
| TESRCIS EIOCRSS QUAIRY Ladl B
Terminal L |
Mol Limmat Evacuation Time 0|s
v WARKA-S-ELEND Lierit Veerting Time . bls =
T WARXASVEVEL Auto-Drop Time 200] | (IR
| ParamEle .
Autenatic Diop Imgnlie Active N
Wi
Process Dala I —— - )
o _ .
L]
vl o .
Fysteresis B 0
Switihiieg Peint A2 "
Switching Poant 87 L
Result:

By using OutA:
SetPoint A1, Hysteresis A and Setpoint A2 are set.
By using OutB:
SetPoint B1, Hysteresis B and Setpoint B2 are set.
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6.6

Dynamic Teachln (Auto Drop Impulse Deactivated)

Sample Code

Navigation < | Parameter List o8 68 Y  x um
Terminal D Y Name Y Value Y unit Y Y
¥ Modules | v  Standard Valve Parameters (32)
» VABX-A-S-EL-E12
P20240.0.0 Limit Evacuation Time s
»  VABX-A-S-VE-VBH
P20241.0,0 Lim Venting Time: 3
v VABX-A-S-VE-VBL
Parameters
Vacuum
Process Data
| Parameter List
N
Step 1
an_.ﬁ Tmh-[}‘mmvc_‘l (Festo_VABX_Teach_Dyna. X Clear All | §8 5tart Watching | % Stop Watching
o Dt_Engbled Name Current Vakie
| B xEnable [ XEmtied 8 —— vaoxoesons B
% StartT B VABX/D¢_ErmDesc |-
StartTeact 01_Do . 3 |=
= B xStTeschin eachiaDone B g |  VABX/Vacuum_ON _|FALSE
o f ¥ VABX/Elector_ON  |FALSE
1_TeschinRunn :
[ Dc_Cycles Jun. .Af,(luz x'fuy.h\rpurrmg B8 -——0— | i3 VABX/Dc_Cyces |2
2
Ot Err
[ VABX_Ref HOUT stvaBRet o Ems Lo—‘
sErorDescripsan SH{ Ot ErDesc }
uwCycleCount U0t CycleCount}
0 0

After Enable

ssuts SHINDESEETT

stVARXRef DUTH VABX Rel

Fup_.gsx_xm_n‘m,:_x (Fesio_VABX_Teach_Dyna_

X Clear All | §5 5tart Watching | §8Stop Watching

Dt_Ensbl
B xEnable xEnabled -
Dt_Dore
B xStartTeachin xTeachinDone B 'E)—
o a
Dt_TeachinRune
{ De_Cyeh UW uwCycles xTeachinRunning B O—
2 2 =]
SR . Ot Err
{ vaBX Ret HOUT: stVABXRef xError B| O—

v &~ W N -

Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP-1.10

s}

sEnmorDescripton SH{ Dt ErDesc }

.A’é,ch{wv"! UwHOLCycleCount]

0
sStatus S|
Ready_To_Start_T
stVARXRel DUTH. VABX_ Ref

Check Teach Input is in FALSE condition

Enter required No. of teach cycles in uwCycles Input
Turn ON xEnable input

Output xEnabled turns TRUE

Output sStatus will be updated Ready To Start Teachin

L W—
i VABX/DE_Status

6 VABX/DE_ErDesc |

Current Valie

i VABX/Vacuum_ON | FALSE

' VABX/Elector_ON
¥ VABX/Dc_Cycles

FALSE

2
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Sample Code

Step 2

After Start Teachln
|Fuu vﬁ Teach Dynamec_| ‘th_q.vﬁ r=_ h w A Stant Watching | @Stop Watching

Dt_Erabie Dt_Enabled Hame Current Valie

- xEmble g FEnotied = G VABX/Dt Status | TUMLONVACUMISNGLGIBLOBIEcE ]
o R VABGDE Enesc | __

_ xSutTeachin xTeochioDare 8 —0 i VABX/Vacuum_ON _|FALSE

-
Ot_Done
¥ VABX/Blector_ON _|FALSE
{ r,.-jz-,v-w. Huw unCycles x'e;NrF’m'mnq - 3 VABX/DC Cydes 12

[ Ot Enr
{ vaBX_Ret HOUT stVABXRe! xError 8

a

sErrorDescription SH Dt_ErDesc }

wwCycleCount UWHD!_CycleCount
[

sStatus Sf
Turn_ON_Vacuum_a

stVABXRef DUTH VABX Ref }

Turn xStartTeachln Input
Output xTeachInRunning turns TRUE
Output sStatus will be updated Turn ON Vacuum and Grip Object

Step 3

After Vacuum ON

Festo VABX Teach Dyamic_] (Fesio_VABKT " IR
L B xEnable *Enabled R Name Current Vabe
[ [ i VABX/Dt_Status

SuTen A e 01 ene . VABX/DE_ErDesc |

{ De.C i Dt_TeachinRun 5 VABX/EJector_ON _|FALSE

{ e 2,—\‘-, Huw uAC,clesz l'ei'v’rp.w‘m.‘\g & - B VABX/DC_Cyces |2

{ veex_ret HouT stvasmer xError Ve

n
sErrorDescripion g{ D1_ErrDesc
_-o.‘;..‘)cle-:mm uwH{Dr
sStatus S}
Tuen_OFF _Vacuum {-_
stvABXRel DUTH VABX Ref }
1. Turn ON Vacuum (Output xTeachInRunning turns TRUE at 1%t)
2. Output sStatus will be updated Turn OFF Vacuum
Step 4
After Vacuum OFF
Festo VAEX Teach, 1 (Festo_VABX_Te F st Watching | 8 Stop Watching
+Ensble B Dt_Enablec Name Current Vakie
e : -
B xStartTeachin xTeachinDone D'E)"‘_
L ) |
{ 0c_Cycles J|ut uaCyeles xTeachinRunning 8 - & VABX/Dc_Cydes
2 2 [
[ vaex Ret YouT svaxrel o e e

sErrorDescripton SH{ Dt_EnDesc }

ubco\c{e{:«.n‘. uwHDr_CyeleCount}

sStatus S}
Turn_ON_Ejector

stVABXRef DUTH VABX Rel }

1. Turn OFF Vacuum
2. Output sStatus will be updated Turn ON Ejector
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Sample Code

Step 5

After Ejector ON

AT MV&IM S 5tant Wasching | §BStop Watching

Ot_Enabie e - D_Ecable: Name Current Value
o i S ¢ ETCTET
- @ VABX/Dt_Status
g — = 43 VABX/DE_ErmDesc
Dt_StartTea Dt_one t VARNOLE !
- B ,s“mw_:r XTeachinDone O— VABX/Vacuum_ON |FALSE
Dt_TeachinRun
{ De_Cycles Juw uwCycles XTeachinRunning § i e §:VABX/Dc Cydes |2
2 2 [ ]
= I 2 Dt Ere
{ VABX_Ref JOUT: stVABXRef xError 8 O—

a

sErrorDescripton SH{ Dt_ErrDesc }

uwCycleCount UWHDt_CycleCoun
[ { 0

Turn_OFF_Eiecr™
stvABXRef DUTH VABX Ref }
1. Turn ON Ejector pulse

2. Output sStatus will be updated Turn OFF Ejector

Step 6

After Ejector OFF

IFeou vwgm_owa 1 {th_vmuﬁ ﬁ B Stant Watching | §Stop Watching
Dt_Enable N Dt_Enabled Name Current Vakue
[ P g e . vaeo suatus Ui ON Vacuum 30d_Gio_Onect |
S B xStartTeachin xTeachinDone 8 . e FA
L g . & VABX/Elector_ON |
[ De_Cyces Huw uwCycles *TeachinRunning 8 ol ”é"“ VABX/Dc Cydes 2
2 2 -
{ vaex_Ref HOUT stvABXRet xError §) 0:5"—
a
sEreDescipton SH{ D1 ErDesc }
uwCycleCount U Ho_Cy 1‘-' nt}
'Tum_OH_‘lbcul'fl\z:;d :-
stVARXRef DUTH VABX_ Ref }
1. Turn OFF Ejector pulse
2. Output uwCycleCount will be updated
3. Output sStatus will be updated
4. Repeat the above Steps 3 to 5 until Output uwCycleCount reaches uwCycles count entered in Input
Step 7

After Teach In Complete
IFulc VAEX Teach Dimnu 1 trm,vﬁir%w } B St Watching | S8 Stop Watching

Dt_Enable Dt_Esablec Name Current Vale
- B xEnsble - xEnabled - B vABXDL Status

" > !iéyABxIOQ_EnDQK

—

BSTeackn wleachinDore § g VABX/Vacuum_ON |FALSE

VABX/Ejector_ON  |FALSE
xTeachinRuning 8

sErrorDescripton SH{ Di_ErrDesc }

wwCycleCount U\
H

sStatus S
e s

stvARXRel DUTH VABX Ref }

Output xTeachInRunning turns FALSE
Output xTeachIlnDone turns TRUE
Output sStatus will be updated TeachIN Successful Values Saved
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Sample Code

9 Note

e User must take care of Gripping Object properly; incorrect gripping leads to incorrect Teachlin.

After Teach Complete
Navigation € | Parameter List O 6 @ ¥ x umi =
D ¥ MName ¥ Value ¥ unit v a4

v Modules »  Standard Valve Parameters (32) £

Limit Evacuation Time 192 | s

Limnit Venting Time 12| s

Result:

Limit Evacuation Time and limit venting time is set.
6.7 Dynamic Teachln (Auto Drop Impulse Activated)

Check Teach Input is in FALSE condition
Enter required No. of teach cycles in uwCycles Input
Turn ON xEnable input
Output xEnabled turns TRUE
Output sStatus will be updated Ready To Start Teachin
Turn ON xStartTeachln Input
Output sStatus will be updated Grip Object and Turn ON Vacuum
Grip the Object
Turn ON Vacuum (Output xTeachInRunning turns TRUE at 1°t)
. Output sStatus will be updated Turn OFF Vacuum
. Turn OFF Vacuum
. Output sStatus will be updated Turn ON Ejector
. The Ejector will turn ON (for the duration of the Auto Drop Impulse Time) and then turn OFF if the Auto
Drop Impulse is activated and the Auto Drop Impulse Time parameter is set to a value other than zero.
14. Output sStatus will be updated Automatically with Turn ON Ejector & Turn OFF Ejector
15. Output uwCycleCount will be updated
16. Output sStatus will be updated
17. Repeat the above steps until Output uwCycleCount reaches uwCycles count entered in Input
18. Output xTeachIlnRunning turns FALSE
19. Output xTeachlnDone turns TRUE

VO N R WN R

ey
w N =L O
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6.8

6.8.1

Festo_VABX_Parameter Block

Parameter Read

Before Execution

Sample Code

Application Note — VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP—1.10

g m— _—
ruppe - S i
g : 55 o
{Module_Para J DUT: stModuleParameters sErrorDescripton S Par_EreDesc }
{ vaEX Pl HOUT stvABXRef stDevicelnfo DUTH Devicelofo }
sSutus S{{ Por_Stats ]
stModuleParameters DUTH Madule_Para
stVABXRef DUTH VABX Ref }
Parameter List CEE T [x ]
D Y Name Y | Value T I Unit Y Y
P20212.0.0 Interlock ejector pulse Inactive (0) Y .
P20221.0.0 Threshold process quality 50 "
P20240.0.0 Limit Evacuation Time 1038 L]
P20241.0.0 Limit Venting Time 42 "
P20242.0.0 Auto-Drop Time 200 -
P20243.0.0 Automatic Drop Impulse ] Active .
P20244.0.0 Air-Save Function ] Active .
P20245.0.0 Switching point A1 72 L
P20246.0.0 Hysteresis A 12 "
P20247.0.0 Switching Point B1 0 "
P20248.0.0 Hysteresis B 0 u
P20249.0.0 Switching Point A2 0 L]
P20250.0.0 Switching Point B2 0 -
P20252.0.0 Lock code 0 "
P20253.0.0 Switchpoint logic ] Active "
P20254.0.0 Switchpoint mode ] Active Bl
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Sample Code

Par_Busy

i

After Execution
e S|
B il — o
[ ] [ ]
Fu_RVR
3t B xWhite g B
Par_Devirk
—= xDevic g e
{Icdule_Para H DUT: stModuleParameters sErrorDescripton SH{ Par_ErDesc }
{ vaEx_Rel JOUT stvABXRef stDeviceinfo DUTH Deviceirfo }
sStatus |
‘Read Complete’
stModuleParameters DUTH Module_Para ]
s(VARKRe! DUTH VABX Ref }

>0

WP UM [ 4 PURE | ¥PONURE toggle | (3] Update | 3 Clear All
B Start Watching | 8 Stop Watching

Name Current Value
=) g3 VABX/Module_Param...

___ihswechpontiode
= tvMWDmehfo

3 FieldbusSeraiNumber |
e
@

1. Turn ON xDevicelnfo Input (as per user preference TRUE- Reads Device Information FALSE- not Reads

Device Information)
Turn OFF xWrite Input

0 0N kW
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Turn ON xExecute Input

Output xBusy turns ON while reading parameters

Output sStatus will be updated with current parameters reading
Output xDone turns ON once parameter read is completed
Output sStatus will be updated with Read Complete

Output stDevicelnfo will be updated with values (if xDevicelnfo is TRUE)
In-Out stModuleParameters will be updated with Read Data
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Sample Code

6.8.2 Parameter Write

Before Execution

e : ;
Por_pevinto
it Do o =
{Mcdule P HouT: o SH{ PorEndesc }
£ vABCAS HOUT swaBXRel siDsviceilo DUTH Devicsino }-
e R
{ModulePos
swABXRet DUTH] VASX Rel -
Navigation | ¢ | Parameter List
Terminal D Y Name ¥ | Value ¥ unit b ¥
il ‘ 2021200 Interlock ejector pulse =
b VABX-A-S-EL-E12.. |
P20221.0.0 Threshold process quality =
b VABX-A-S-VE-VBH |
‘ 2024000 Limit Evacuation Time =
v VABX-A-S-VE-VBL !
P20241.0.0 Limit Venting Time =
Parameters |
NS ‘ P20242.0.0 Auto-Drop Time =
Process Data | P202430.0 Automatic Drop Impulse: =
I Parameter List l P20244.0.0 Air-Save Function L
|
2024500 Switching point A1 .
l P20246.0.0 Hysteresis A -
P20247.00 Switching Point B1 =
| Pan2as00 Hysteresis B .
2024900 Switching Point A2 =
‘ 2025000 Switching Point 82 =
2025200 Lock code s
2025300 Switchpoint logic =

P20254.0.0 Switchpoint mode

After Execution

—- = -
Por RaWR — Por Busy
= ° e
Par_pevinia Pay En
— ' xDeviceinta e o
o o
{Module_Po. Hour. SH{ Por_Enoesc }
{ vaBK R HouT: sivaBXRsl B e
W Complte’
{f Per-}
stvapxRel OUTH] VASK Ret Fo———

Navigation < Parameter List [sA I AN |
Terminal D ¥ | Name F | Value T unit A 4 4
ALl P20212.00 Interlock ejector pulse .
b VABX-AS-ELE12.
P202210.0 Threshold process quality -
b VABK-AS-VE-VBH
2024000 Limit Evacuation Time ]
v VABX-A-S-VE-VBL
2024100 Limit Venting Time L]
Parameters
Vacuum P202420.0 Auto-Drop Time =
Brocess Data 2024300 Autematic Drop Impulse .
I Parameter List 2024400 Air-Save Function .
2024500 Switching paint AT .
2024600 Hysteresis A .
2024700 Switching Peint B1 .
P20248.0.0 Hysteresis B L]
2024900 Switching Point A2 .
2025000 Switching Point B2 .
2025200 Lock code L]
2025300 Switchpoint logic .

P20254.0.0 Switchpoint mode:
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Sample Code

Turn ON xWrite Input

Enter required Module Parameter in stModuleParameters

Turn ON xExecute Input

Output xBusy turns ON while writing parameters

Output sStatus will be updated with current parameters writing
Output xDone turns ON once parameter write is completed
Output sStatus will be updated with Write Complete

Nowm kR whe

6.9 Festo_VABX_Parameter_Copy Block

Before Execution

CPCExe PC_Done
ﬁ?‘ xExecute *Done | O
o o & VABX/PC_SreModuleNo |4
PC_Bi
{BC_sienioil H L swsourceModuiehmber XBusy o= =) i VABX/PC_DestModuletios
b 4 o
i (0] 0
PC_En Wit 0]
{PC_Desthtec J LA: mwDesthodulehumbers *Eroe | O—
{f .-; b H = um 5 e wll :
0
{ vaBX R HOUT: stVABXRel sEmiDescrption S PC.EnDesc ) :Ei 0
) &[5] o
swDes inmu‘.}umew uw -E»t:_ne;\mn-. 1 &6 0
sSatus SH{ PC_Stets ] (8] 1]
" @l o
sIVABXRef DUTH] VABX Ret } (160 0
W] o
Navigation | < [ Parameter List CEE Y o |
Terminal o] Y | Name ¥ Value ¥ unit ¥ b 4
~  Modul
odules P20212.0.0 Interlock ejector pulse ]
b VABK-A-S-EL-E12..
P20221.0.0 Threshold process quality u
P VABX-A-S5-VE-VBH
P20240.0.0 Limit Evacuation Time .
> VABX-A-5-VE-VEL
P20241.0.0 Limit Venting Time =
Parameters
Vacuum P20242.0.0 Auto-Drop Time =
Pracess Data P20243.00 Automatic Drop Impulse L
I Parameter List P20244.0.0 Air-Save Function .
P20245.0.0 Switching point A1 L)
P20246.0.0 Hysteresis A L]
P20247.0.0 Switching Point B1 L}
P20248.0.0 Hysteresis B =
P20249.0.0 Switching Point A2 L}
P20250.0.0 Switching Point B2 L]
P20252.0.0 Lock code L}
P20253.0.0 Switchpaint logic =
I P20254.0.0 Switchpoint mode L}
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Sample Code

After Execution

st VABK Pommster Copy_1_ (Festo VABX Pora. > Clar A | Pt Watcing | Fton Wetcning
= - e —
. = — L VABX/PC_SrcMacuieNo |4
foc_srewo. 1t uwSourcaModuich @iy o = i VABX/PC_DestModukNos
4 4 o i VABX/PC_Status
I _D;swzn Huw nmuesg\nmseu..m o xEmoe K"Lci:"— I
{ wABX_Fef HOUT. sivABXRel sEmorDescrigion M T
wd}eshrulgwuml witL PC_DestModule h;
o
“Pormenstors_Cagy._'
stvaBXRef DUTH{ VABK_fef 3
Destination Module
Navigation ‘ < I Parameter List CEE Y o =
Terminal D ¥ | Name ¥ | Value T Unit T A g
- M .
P20212.0.0 Interlock ejector pulse -
b VABK-A-S-EL-ET2..
P20221.0.0 Threshold process quality =
~  VABX-A-S-VE-VBH
P20240.0.0 Limit Evacuation Time -
Parameters
P20241.0.0 Limit Venting Time: u
Vacuum
Process Data P20242.0.0 Auto-Drop Time =
Parameter List P20243.0.0 Automatic Drop Impulse "
v VABX-A-S-VE-VBL P20244.0.0 Air-Save Function =
Parameters P20245.0.0 Switching point A1 L]
LI P20246.0.0 Hysteresis A .
Process Data
P20247.0.0 Switching Point B1 "
Parameter List
P20248.0.0 Hysteresis B L
P20249.0.0 Switching Point A2 "
P20250.0.0 Switching Point B2 L
P20252.0.0 Lock code =
P20253.00 Switchpoint logic L]
P20254.0.0 Switchpoint mode =

Enter required Source Module number in uwSourceModuleNumber Input (Refer Chapter 3.1.5)
Enter required & valid Destination Module numbers in auwDestModuleNumbers Input (Make sure
Source and Destination Module numbers are not same)

Turn ON xExecute Input

Output xBusy turns ON while Copying parameters

Output uwDestinationModuleNumber will be updated with Destination Module Number

Output sStatus will be updated

Output xDone turns ON once parameter copying is completed

Output sStatus will be updated with Parameters Copy Complete

© N AW
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