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1 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. 
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1.1 Hardware Used 

 

Device Name Device Type 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 - 

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

VBH 

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-S-D12G4-ET Version Free 

Ethernet Cable - Version Free 

Table 1.1:  Hardware used 
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1.2 Software Used 

 

Software Name Version Software / Firmware 

GX Works3 

 

 

 

1.123D 

Festo Automation Suite 

 

 

2.10.0.557 & above 

Library (Festo_VABX_MB) 

 

1.0 

Table 1.2:  Software used 

 

 
Note 

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

quirement 

• 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. 

• For this Application note CPX-AP-I-EP is considered. 
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1.3 Topology Overview 
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2 Hardware Overview 

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

 

 

 

2.1.1 Connection Details 
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2.1.2 LED Display details of VABX-A-S-EL-…-API  

 

 

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

 

 

 

 

  



Hardware Overview 

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

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

 

 

 

1. 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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Step 2 

 

 

 

Click on Device Scan. 

 

Step 3 

 

 

 

1. Select CPX-AP-_-EP  from the list 

2. Select Network Settings in Actions 

3. 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 
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3.1.2 Opening Device Web Page  

 

 

 

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.  
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3.1.3 Obtaining the Modbus Holding Register Address 

 

 

 

1. In Device Web Page click on Modbus TCP drop down option 

2. Click on Holding Register View 

3. Note down the Outputs Register and Bit length 

4. Note down the Inputs Register and Bit length 

5. Note down the Parameter Mailbox Register and Bit length 

6. Note down the Diagnosis Register and Bit length 
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Note 

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

• For this Application Note Module 4 is considered for Configuration 

3.1.4 Adding Device to the Project 

 

 

 

1. Select CPX-AP-_-EP module from Device Name list 

2. Click on Add to Project 

3. Click on Yes button of Topology Import pop-up window 

4. Click on Ok button of Device Imported pop-up window 

5. Click on Home button for imported topology 

 

Once topology is imported it looks as shown in the image below. 
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3.1.5 Finding Module numbers 

 

 

 

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

 

 

Note 

• 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 

 

 

1. Double click on VABX-A-S-EL-E12-API module 

2. 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. 

 

 

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  

 

 

 

1. Select New Project  

2. Select FX5CPU from Series drop down option 

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

4. 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 

 

 
Note 

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

• CPU model and Programming language can be select as per user requirement. 



Software Configuration 

Page 20 of 65 Application Note – VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP – 1.10 

Step 2 

 

 

 

Save the project as User required 

3.2.2 Ethernet Port Configuration 

 

 

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-I-EP IP Address & Subnet Mask is in same do-

main) 

4. Click on Apply button 
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3.2.3 Modbus TCP – Simple CPU Communication Configuration 

 

Step 1 

 

 

 

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 

 

 

 

1. In Communication Pattern select Read or Write 

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

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

Destination (IP Address) 

4. In Device Type select MODBUS TCP Compatible Device 

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

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

7. Click OK 

8. 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 

9. Word Device (Destination): 

a. If 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 ) 
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Step 3 

 

 

  

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 

 

 

Note 

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

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

each valve. 

• 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.  

 

 

4.1.1 Festo_VABX_Connect 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 4.1:  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-

bit] 

Modbus Communication Status 

udwRefInput Doubleword [Unsigned]/Bit String 

[32-bit] 

VABX Process input Data 

uwModuleNumber Word [Unsigned]/Bit String [16-

bit] 

Module Number (Refer Chapter 3.1.5) 

auwDiagData Word [Unsigned]/Bit String [16-

bit](0..5) 

Diagnosis Data 

auwParameterRdData Word [Unsigned]/Bit String [16-

bit](0..35) 

Parameter Mailbox Read Address area 

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 

[16-bit] 

VABX Process Output Data 

auwParameterWrData Word [Unsigned]/Bit String 

[16-bit](0..35) 

Parameter Mailbox Write Address area 

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 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 4.4:  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 

xEjectorPulseAuto Bit TRUE = Automatic Ejector pulse enabled 

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.  

  

      

 

4.3.1 Festo_VABX_Teach_Threshold 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 4.7:  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 

xAutoDropImpulse 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 

xTeachInDone 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 Festo_VABX_Teach_Window 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 4.10:  Festo_VABX_Teach_Window Block In-Out Variables description 
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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 

xAutoDropImpulse 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 

xTeachInDone 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 
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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. 

 

 

 

4.5.1 Festo_VABX_Teach_Dynamic 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 4.13:  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 

[16-bit] 

No. Of Cycles to be Teach 

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 

xTeachInDone 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 

String [16-bit] 

Completed cycle count 

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.  

 

 

 

4.6.1 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 

stModuleParameters Struct of the type  

Module_Parameters 

Structure of 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 

xDeviceInfo 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  

stDeviceInfo Struct of the type  

Device_Info 

Structure of device information parameters 

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. 

 

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-

leNumber 

Word [Unsigned]/Bit String 

[16-bit] 

Set the source module number to copy the parame-

ters from that module 

auwDestModu-

leNumbers 

Word [Unsigned]/Bit String 

[16-bit](0..50) 

Set the destination module numbers to copy the 

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 

String [16-bit] 

Current destination module number to which param-

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] 

DataIn 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_TeachIn_is_in_Process Bit 

Window_Comparator_TeachIn_is_in_Process Bit 

Dynamic_TeachIn_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 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_ParWrDataLen 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] 

AutomaticDropImpulse Bit 

AirSaveFunction Bit 

SwitchingPointA1 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_TeachIn Bit 

Select_Channel Bit 

Teach_Mode Bit 

ReservedB11 Bit 

Select_Output Bit 

Teach_Point1 Bit 

Teach_Point2 Bit 

Stop_TeachIn 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 

 

 

 

1. Click on Element Selection 

2. Select Library tab 

3. Click on Register User Library under Register Library List 

4. Click OK of Register User Library to the list window 

5. Locate the Festo_VABX_MB.usl file 

6. Select Festo_VABX_MB.usl file 

7. Click Open 
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Once Library imported it looks as below 

 

 

 

VABX Blocks : 

• Festo_VABX_Connect  

• Festo_VABX_Control  

• Festo_VABX_Teach_Threshold 

• Festo_VABX_Teach_Window 

• Festo_VABX_Teach_Dynamic 

• Festo_VABX_Parameter 

• Festo_VABX_Parameter_Copy 

 

Supporting Blocks : 

• CPXAP_Parameter 

 

Structured Data Types : 

• VABX_Ref 

• Device_Info  

• Module_Parameters 

• Process_Data_Input  

• Process_Data_Output  
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Step 2 

 

 

 

1. Right Click on FB  

2. Click Add to Project 

3. Click on Create FB File 

 

Once Program added it looks as below 
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5.2 Global Label Declaration 

 

 

 

1. Under Global Label, create a required Global Data Name (VABX_GlobalLabels is for this Application 

Note) and double click on it to open 

2. Enter required Label Name; create a label (Refer Chapter 4.1)  for Festo_VABX_Connect block for ud-

wRefInput, auwDiagData, auwParameterRdData, uwRefOutput and auwParameterWrData 

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

4. 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 

 

 

 

1. Double Click  on ProgramBody 

2. Drag & drop Festo_VABX_Connect from FBFILE of FB/FUN to Program Window 

3. Click on OK  
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Step 2 

 

 

 

1. Open Element Selection Window 

2. Select Module tab 

3. Expand Ethernet under FX5CPU in Module Label 

4. 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 
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Step 3 

 

 

 

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 

 

 

 

1. Double Click on next to Input / Output terminals 

2. Enter required Variable Name 

3. Click OK 

4. Undefined Label Registration window opens 

5. Click on Data Type button    

6. Select Simple Types in Type Category 

7. Select respective Data Type (Refer Chapter 4) 

8. Click OK button of Data Type Selection window 

9. Click OK button of Undefined Label Registration window 
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Step 5 

 

 

 

1. Double Click on next to Input / Output terminals 

2. Enter required Variable Name 

3. Click OK 

4. Undefined Label Registration window opens 

5. Click on Data Type button    

6. Select Structured Data Type in Type Category 

7. Select respective Data Type (Refer Chapter 4) 

8. Click OK button of Data Type Selection window 

9. Click OK button of Undefined Label Registration window 

 

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

 

 

  



Configuration of Festo_VABX_MB Library Function Blocks in GX Works3 

Application Note – VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP – 1.10 Page 45 of 65 

Follow the same steps for other function blocks. Once the variable assignment is completed for 

Festo_VABX_Control block, it looks as below. 

 

 

 

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

 

 

 

Once the variable assignment is completed for Festo_ VABX_Teach_Window block, it looks as below. 
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Once the variable assignment is completed for Festo_VABX_Teach_Dynamic block, it looks as below. 

 

 

 

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

 

 

 

Once the variable assignment is completed for Festo_VABX_Parameter_Copy block, it looks as below. 
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6 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 

 

 

 

The uwModbusTcpCommStatus must be “3” for Healthy Communication. 

 

 
Note 

• Simple CPU Communication Status- this image is captured from Mitsubishi Simple CPU 

Communication Manual 
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6.2 Connect Block 

 

 

 

User must enter the Module Number in uwModuleNumber 

 

 

Note 

• 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 

 

 

 

1. Turn ON xEnable Input 

2. Output xEnabled Turns TRUE 

3. Turn ON xVacuumGeneration Input 

4. Monitor the Output wActPressure to see the changes in Actual pressure 
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Note 

• The control block must be activated before using any TeachIn function blocks. This is because the 

Module Number validity will be checked, which applies to all other TeachIn blocks & Parameter 

block. 

• Running the Control block and Parameter blocks simultaneously is not recommended. Also avoid 

executing the Parameter and Parameter Copy blocks in parallel. 

6.3.2 Ejector Pusle 

 

 

 

1. Turn ON xEnable Input 

2. Output xEnabled Turns TRUE 

3. Turn ON xEjectorPulse Input 

4. Output xEjectorPulseAuto turns TRUE 

5. Monitor the Output wActPressure to see the changes in Actual pressure 

6.3.3 Data Save 

 

 

 

1. Turn ON xEnable 

2. xEnabled Turns TRUE 

3. Turn ON xTriggerDataSave 

4. xSavePermanentData turns TRUE 
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6.4 Threshold Comparator  

 

 

Note 

• User must use any one of TeachIn type. Enabling different TeachIn blocks leads to an error. 

 

Step 1 

 

 

 

1. Check all Teach Inputs are in FALSE condition 

2. Turn ON xEnable input 

3. Enter “0” or “1” in uwSelectOutput as user preferred 

4. Output xEnabled turns TRUE 

5. Output sStatus will be updated Ready To Start TeachIn 
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Step 2 

 

 

1. Turn ON/OFF xAirSaveFunction & xAutoDropImpulse input (as per user preference) 

2. Select required uwSelectOutput Input 

3. Turn ON xStartTeachIn input 

4. Output xTeachInRunning turns TRUE 

5. Output sStatus will update to Turn ON Vacuum  

 

 

Note 

• 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) 

 

 

 

Output sStatus will update to Teach TP1 without Object 
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Step 4 

 

 
 

1. Turn ON xTeachPoint1 Input  

2. Output sStatus will update to TP1 Done Teach TP2 with Object 

 

Step 5 

 

 

 

1. Turn ON xTeachPoint2 Input  

2. Output sStatus will update to TeachIn Completed Checking TeachIN Values 

3. Once Teach IN values validity are checked, sStatus will be updated to TeachIN Successful Values 

Saved and xTeachInDone turns TRUE 
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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 Window Comparator  

 

Step 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 TeachIn 

 

Step 2 

 

 

 

1. Turn ON xStartTeachIn input 

2. Output xTeachInRunning turns TRUE 

3. Output sStatus will update to Turn ON Vacuum  

 

 

Note 

• Make sure Vacuum Input is turned OFF (Refer Chapter 6.3.1) 
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Step 3 

 

 Turn ON Vacuum via Festo_VABX_Control block (Refer Chapter 6.3.1) 

 

 

 

Output sStatus will update to Teach TP1 with Low Pressure 

 

Step 4 

 

 
 

1. Turn ON xTeachPoint1 Input  

2. Output sStatus will update to TP1 Done Teach TP2 with Hi Pressure 

 

Step 5 

 

 

 

1. Turn ON xTeachPoint2 Input  

2. Output sStatus will update to TeachIn Completed Checking TeachIN Values 

3. Once Teach IN values validity are checked, sStatus will be updated to TeachIN Successful Values 

Saved and xTeachInDone turns TRUE 
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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 TeachIn (Auto Drop Impulse Deactivated) 

 

 

 

Step 1 

 

 

 

1. Check Teach Input is in FALSE condition 

2. Enter required No. of teach cycles in uwCycles Input 

3. Turn ON xEnable input 

4. Output xEnabled turns TRUE 

5. Output sStatus will be updated Ready To Start TeachIn 

 

 

  



Sample Code 

Page 58 of 65 Application Note – VTUX VABX Vacuum Valve with Mitsubishi iQ-F PLC Modbus TCP using CPX-AP – 1.10 

Step 2 

 

 

 

1. Turn xStartTeachIn Input  

2. Output xTeachInRunning turns TRUE 

3. Output sStatus will be updated Turn ON Vacuum and Grip Object 

 

Step 3 

 

 

 

1. Turn ON Vacuum (Output xTeachInRunning turns TRUE at 1st ) 

2. Output sStatus will be updated Turn OFF Vacuum 

 

Step 4 

 

 

 

1. Turn OFF Vacuum  

2. Output sStatus will be updated Turn ON Ejector 
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Step 5 

 

 

1. Turn ON Ejector pulse 

2. Output sStatus will be updated Turn OFF Ejector 

 

Step 6 

 

 

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 

 

 

1. Output xTeachInRunning turns FALSE 

2. Output xTeachInDone turns TRUE 

3. Output sStatus will be updated TeachIN Successful Values Saved 
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Note 

• User must take care of Gripping Object properly; incorrect gripping leads to incorrect TeachIn. 

 

 

 

Result: 

Limit Evacuation Time and limit venting time is set. 

6.7 Dynamic TeachIn (Auto Drop Impulse Activated) 

 

1. Check Teach Input is in FALSE condition 

2. Enter required No. of teach cycles in uwCycles Input 

3. Turn ON xEnable input 

4. Output xEnabled turns TRUE 

5. Output sStatus will be updated Ready To Start TeachIn 

6. Turn ON xStartTeachIn Input  

7. Output sStatus will be updated Grip Object and Turn ON Vacuum 

8. Grip the Object 

9. Turn ON Vacuum (Output xTeachInRunning turns TRUE at 1st ) 

10. Output sStatus will be updated Turn OFF Vacuum 

11. Turn OFF Vacuum 

12. Output sStatus will be updated Turn ON Ejector 

13. 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 xTeachInRunning turns FALSE 

19. Output xTeachInDone turns TRUE 
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6.8 Festo_VABX_Parameter Block 

6.8.1 Parameter Read 
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1. Turn ON xDeviceInfo Input (as per user preference TRUE- Reads Device Information FALSE- not Reads 

Device Information) 

2. Turn OFF xWrite Input 

3. Turn ON xExecute Input  

4. Output xBusy turns ON while reading parameters 

5. Output sStatus will be updated with current parameters reading 

6. Output xDone turns ON once parameter read is completed 

7. Output sStatus will be updated with Read Complete 

8. Output stDeviceInfo will be updated with values (if xDeviceInfo is TRUE) 

9. In-Out stModuleParameters will be updated with Read Data 
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6.8.2 Parameter Write 
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1. Turn ON xWrite Input 

2. Enter required Module Parameter in stModuleParameters 

3. Turn ON xExecute Input  

4. Output xBusy turns ON while writing parameters 

5. Output sStatus will be updated with current parameters writing 

6. Output xDone turns ON once parameter write is completed 

7. Output sStatus will be updated with Write Complete 

6.9 Festo_VABX_Parameter_Copy Block 
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1. Enter required Source Module number in uwSourceModuleNumber Input (Refer Chapter 3.1.5) 

2. Enter required & valid Destination Module numbers in auwDestModuleNumbers Input (Make sure 

Source and Destination Module numbers are not same) 

3. Turn ON xExecute Input  

4. Output xBusy turns ON while Copying parameters 

5. Output uwDestinationModuleNumber will be updated with Destination Module Number 

6. Output sStatus will be updated  

7. Output xDone turns ON once parameter copying is completed 

8. Output sStatus will be updated with Parameters Copy Complete 
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