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Important Information

1 Important Information

1.1 Safety Instructions

When commissioning and programming pneumatic systems, you must observe the safety regulations in the de-
scriptions and operating instructions for the components used. The user must ensure that nobody has access to
the sphere of influence of the connected actuators. Access to the potential danger area must be prevented by
suitable measures such as barriers and warning signs.

1.2 Marking Special Information

1.2.1 Pictograms
The following pictograms mark passages in the text containing special information:

A Caution
Type and source of danger to equipment.
Result if disregarded.

e Action to avoid danger.

I Information
Recommendations, tips and references to other sources of information

é Warning

e |nstruction

9 Note

Text.

e |[nstruction.

1.2.2 Text Symbols and Markers

1.
°

---> Figures denote activities that must be carried out in the order specified.
---> Bullet points denote activities that can be carried out in any order.
---> The dash heads indicate general lists.

1.2.3  Further Conventions

“FBs” In some places the abbreviation “FB” is used for “function block” (also “FBs”)
“«OK” Names of windows, dialogs and buttons such as “Message Window”, “Dearchive Project”,
“OK” as well as designations are shown in inverted commas.
CTRL Names of keys on the PC keyboard are represented in the text with uppercase letters (e.g.
ENTER KEY, CTRL, C, F1 etc.).
CTRL4C For some functions, two keys must be pressed at the same time. Example: The CTRL key
together with the “C” key produces the CTRL+C character.
"'0 ‘ Where it says “click” or “double-click”, this always refers to the left mouse button. If the
w righthand mouse button is to be used, this will be explicitly mentioned.
Page 6 of 56 Application Note — VTEM Motion Terminal Comm. with Mitsubishi PLC by Modbus communication -1.10



Introduction

2 Introduction

The Festo_VTEM_DevCon_Rseries_LIB library is for Mitsubishi GXWorks3 with R-Series PLC.

The function blocks of the library support the user in the parameterisation and operation of Motion Apps on the
Motion Terminal VTEM from Festo. Here the Motion Terminal VTEM can be controlled and parameterised via
Mitsubishi R-Series PLC through CPX-FB36 fieldbus node (EtherNet/IP Modbus TCP).

I Information

The function blocks represent a simplified operation of the protocol which is described in the user
documentation of the Motion Terminal VTEM. All functions of the function blocks described here can
also be implemented with the corresponding effort in the user program directly via the cyclic process
data of the Motion Terminal.

Detailed information about the function, operation and parameterisation is available in the user documentation
of the Motion Terminal VTEM (= Documentation for Motion Terminal VTEM ).

2.1 Introduction of VTEM Library

This library contains five Function blocks they are used to Control, Download, Upload, Save a parameters to
VTEM motion terminal & diagnose the error details of the Motion terminal. All five function blocks are shown
below & they are named as “FB_ValveControl”, “FB_Upload_Single_Parameter”,

“FB_Download_Single_Parameter”, “FB_Save_Configuration”, & “FB_ReadMalfunctionList”.

Fé_Dovm loaa_Si;xgl;_Paramete_r

FB_ValveControl FB_ReadMalfunctionList
awBusDataFromVTEM awBusDataToVTEM awBusDataFromVTEM awBusDataToVTEM awBusDataFromVTEM awBusDatsToVTEM -
xEnable whctualValveMode sExeculs Riespes xExecute astMalfunctionlist »
wSetValveMode whctualValveState iChannel DownloadDone xAbort stTimeStampList »
wSetAppControl whActualAppState e b B iChooseOtherValve iResponse
wSetAppOption iActualValuel et xBusy -
iSetpointValueT iActualValue2 B xDone |
iSetpointValue2 iResponseToValveModeSet Fé_Sav;_Conﬁguraﬁo; xError »
xManualAcknovdedge iErrorCode awBusDataFromVTEM awBusDataToVTEM xAbosted
xExecute iResponse
FB_Upload_Single_Parameter

awBusDataFromVTEM awBusDataToVTEM *Saimgbons

xExecute iResponse iiod St

iChannel iUploadedValue »

iAddressedTarget xUploadDone *

iindex xUploadError »

Application Note — VTEM Motion Terminal Comm. with Mitsubishi PLC by Modbus communication - 1.10 Page 7 of 56




Introduction

2.2 Software’s and Hardware’s Used

Type/Name Software Version Remarks
Festo CPX-FMT V4.21.210 Software
GxWorks3 V1.090U & above Software
R-..-ENCPU (Mitsubishi PLC) Firmware V52 & above Hardware
Festo VTEM (Motion Terminal) 4.24 & above Hardware
Festo CPX-FB36 (EtherNet/IP Mod- |Rev 22 Hardware
bus TCP)

Ethernet Cable Version Free Hardware

é Warning

e “Simple CPU communication” is possible only in “R..EN” CPU (“EN” is mandatory, only Port
1 of RJ71EN71 supports Simple CPU communication). And also for PLC Firm ware version 52
and above.

e Simple CPU communication (Modbus TCP Compatible) is possible in GX Works3 version
1.090U and above.

2.2.1 PLC Firmware up-dation:
e Initial Checks: (PLC year of Manufacture, PLC Firm ware, Software- GX Works3 - 1.090 (Version) and
above.
e  Check Firm ware version of PLC- should be 52 & above (GX Works 3- In Diagnostics, System monitor-
Firm ware version data will be available). If it less than 52, update Firm ware using SD Card.

Firm ware Update Procedure- In empty SD Card, put Firm ware file.

Take Program Backup of PLC Programs, including intelligent module if available.
Initialize PLC- Online- CPU Memory operation-Initialize.

i Project Edit Find/Replsce Convert View | Online | Debug Diagnostics Tool Window Help _EX
DERA& Ol e EP"S Cument Connection Destination... IEEmELRE OSSR R e s SRR Y T rp— = E
il = BemdfromFLC.. EIEA A AR -l s e R CEELALRRBYIC=ERFE

Write to PLC...
Werify with PLC...

Remaote Operstion(5)...
Safety PLC Operation...
Redundant PLC Operaticn(G)

CPU Memary Operation...
Delete PLC Data... R
User Data . K ENALED

Set Clock...

Meniter " ]

Watch v

User Authentication...

-
{ b

Deaad }L‘- mmn-a?'.ﬂ—__ I
[ |

e Make PLC stop mode, switch off PLC, insert memory card, switch ON PLC, Card LED in PLC will get ON
(denotes updating), Error LED and P. RUN LED blinks (denotes completion of Update).
e  Off PLC, remove Memory card, make PLC Run mode, and switch ON PLC, cross check Firmware.

Oear Vahe FafmeshiN)
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2.3 Topology

When we want to communicate between Mitsubishi R PLC via Modbus protocol the following system architec-
ture must be followed.

Work Station

Ethernet Connection

e ol S
T S— — w
Industral Controller for electrical inputs (analogue/digital)
Flexible Function for fast control of specific applications
R..EN CPU Ethernet via software app = ”

CPU 0 2

integrated supply
pressure and

: E temperature
: sensors for data

N = lysi
< -;i analysis

oﬂ

ole cl
VTEM Motion ™ ¥
Terminal

Wwn
|

Valves with embedded pressure,
Temperature, and position sensors

34
]

' » » With controller for closed loop control

9 Note

e Above network configuration is an example network for this application note but depends on users
network configuration above architecture may change.

é Warning

e “Simple CPU communication” is possible only in “R..EN” CPU (“EN” is mandatory, only Port
1 of RJ71EN71 supports Simple CPU communication).

e Simple CPU communication (Modbus TCP Compatible) is possible in GX Works3 version
1.090U and above.
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VTEM Motion Terminal Module overview

3 VTEM Motion Terminal Module overview

3.1 VTEM Module overview

ENRRNFIRNEY

Fig. 6: Product design
CPX terminal electronics side Pilot pressure regulator

Controller Motion Terminal CTMM-S1-C Cover plate VABB-P11-27-T (optional)

Manifold rail Valve slice VEVM-51-27-...

Input module CTMM-S1-A/D-... (optional)
3.2 CPX-FB36 Bus node overview

Network-specific and CPX-specific LED displays

Network connections [X1], [X2]
(2 x socket, M12, D-coded, 4-pin)

DIL switch

Service interface for operator unit CPX-MMI or Festo
Maintenance Tool CPX-FMT
(socket, M12, A-coded, 5-pin)
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VTEM Motion Terminal Module overview

3.3 CPX-FB36 Hardware Configuration

3.3.1 Arrangement of the DIL switches

-

DIL switch 1:

[_@Dj 5 Operating mode and network protocol

— DIL switch 2:
Diagnostic mode or data field size

(depending on the ket operating mode)

DIL switch 3-

IP addressing

3.3.2 Procedure to Set DIL switches

1. Switch off power supply.

2. Remove the DIL switch cover

3. Make the settings for the DIL switches = 3.3.3 Setting operating mode and network protocol ...
= 3.3.4 Setting IP addressing.

4. Replace the cover of the DIL switches

3.3.3 Setting operating mode and network protocol
Step — 1 DIL Switch Group - 1.1

DIL switch 1.1 Mode of operation
# r || DIL1.1: OFF Remote 1/0
u :| |I (factory setting) All functions of the CPX terminal are controlled directly by

the higher-order controller (SPS). A control block integrated
into the CPX terminal (e.g. CPX-CEC or CPX-FEC) works as a

passive function medule without controller. Y

A control block integrated into the CPX terminal (e.g. CPX-
CEC or CPX-FEC) controls the 1/0 controller. This operating
mode is only useful if a control block is integrated into the
CPX terminal.

n /| DIL1.1:ON Remote Controller
)
I

Leave DIL 1.1 should be in factory setting (OFF) to give the control to PLC.

Step — 2 DIL Switch Group -1.2

DIL switch 1.2 Network protocol
I .: DIL 1.2- OFF EtherNet/IP S _—
|:| ] |I (factory setting) The CPX terminal uses the EtherNet/IP network protocol.
1 2

“D" D“I DIL1.2: ON Modbus TCP @ l:l[]
|

The CPX terminal uses the EtherNet/IP network protocol.
i3

Leave DIL 1.2 should be in setting (ON) to give the network protocol - Modbus TCP.

Depend on diagnostic mode DIL 1.1 & DIL 1.2 need to be configure. Above table shows configuration details. In
our case we are using VTEM in Modbus TCP.
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VTEM Motion Terminal Module overview

Step — 3 DIL Switch Group -2
Leave both DIL 2.1 & DIL 2.2 should be in OFF state (Factory setting).

Step - 3 DIL Switch Group -3

DIL switch3 IP addressing
DIL3.8: 2= 128 Thetype of addressing orthe host ID of the IP address of the
DIL3.7: = 64 bus node is set via DIL switch elements 3.1 ... 3.8.
DIL3.6: 2°= 32
DIL3.5: 24= 16 Possible settings:
DIL3.4: 23= 8 0 = Dynamic addressing via DHCP/BOOTP
DIL3.3: 2= 4 1...254 = Permissible address range
DIL3.2: 2'= 2 255 = Reset all IP parameters to factory setting
DIL3.1: 2= 1
Factory setting: 0

DIL switch group — 3 used to configure the IP address of VTEM module. We will configure the IP address of VTEM
module using FMT tool so ensure all the DIL switches from DIL 3.1 to DIL 3.8 should be in OFF condition to
avoid IP address configuration through DIL switch.

Example with IP address: Example with IP address:
192.168.001.005 192.168.001.038
T EE——
w 20,22 T e 21422425
am N l+4= - 2+4+32=
5 38
[T | W -
T M [mam [
[T W= [
W T W~
T~ W T~
Zm - Z W~
o’ e
I I

Once all the setting complete user can verify the setting using CPX Maintenance Tool as shown below

v |
File Edit View Online CPX E -
- v 1 B Module #0 O X
DSE|X & 80| FESTO
Fgﬁ “:I — IIIIII Module Parameters Diagnosis Force Mode Idle Mode Fail Safe
a 8
Parameter Value
via saved IP parameters i
o B 1P Address 192.168.1.5
E 1P Mask 255.255.255.0
[ IP Address Gateway 0.0.0.0
i MACID 00:0E:F0:53:14:5C
i IP Address 192.168.1.5
i IF Mask 255.255.255.0
i IP Address Gateway 0.0.0.0
< >
Module Type Diagnosis
B0 FB36 - Modbus TCP Rem
B1 4Al-U-l - Analogue input = =] Defaults
B2 VTEM - Festo Motion Ter M=...
Refresh Cancel Apply Help
For Help, press F1 1:58 Byte(s), O:50 Byte(s) NUM

1. Open the CPX Maintenance Tool
2. Connect the CPX Maintenance Tool to device.
3. Double Click the FB36 Module to view the settings.
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4 Software Configuration
This chapter explain in detail about software configuration of VTEM Motion Terminal & Mitsubishi PLC.

4.1 IP Address Configuration of VTEM Parametrizing Port ( Using FFT)

This chapter describes about IP address configuration of VTEM parametrizing port using Festo Field Device Tool.

9 Note

e Before starting VTEM, IP address configuration process make sure the hardware connection be-
tween PC & VTEM is done as per communication architecture shown in chapter 2.3. In the chapter
2.3 Orange color connection is for parametrization and after parametrization to establish connec-
tion with PLC.

e User can download the Festo Field Device Tool form Festo support portal website using below link.
https://www.festo.com/net/en-gb_gb/SupportPortal/Default.aspx?tab=0&q=8004365

Step-1
v a Festo Field Device Tool P - 4
(resra)
\
—) Actions | Extras Help FESTO
*2 O] [ V| ] o < 7] S o o
Q@ | Ay G G & & @ © @n [ ° & & |
Scan Firmware Recovery Favorite | Firmware Network Diagnosis Identification  Versions Reboot Homepage FMT |
General Service Web Tools |
view | Graphic view ‘ v | Device properties ki
Device name IP Address Device type MAC Firmware g:z:z;nyir:e E%ﬂx%g?:ump
[ %' & Festo-DefaultlP 19216815 CPX-FR36 00:0E:F0:53:14:5C 1.15.0.0.17516 (88f044082945 Serialnumber: DFBB0C0380A00A%6
i 1 ProductKe; unknown
Fitmware Network properties [~ ] P. adm‘mbef 1912451
Firmware with Backup NOC unknown
o N Device name: |ZETIRERNIE o Firmware: 1.15.0.0.17516 (88f04408a945)
Diaghosis Cusrent Network Settings ::I)’HACd:fess r"‘;z 16815
Backuf |P-Add i P Netmask 255.255.255.0
i o St Gateway 0000
ks Subnetmask 2552652550 DNS 0000
Identification > MAC. 00:0E:F0:53:14:5C
Standardgateway 0000
Versions Mode: nomal
= DNS-Server 0000 CBUS-Rev 255 (HW:255, SW:15)
Bootapplicatior CPU. ARM926EJ-S
Reboot
(@) P
Telnet )/ Fave Fifchass sk matcly Pojectname:  Festo-DefautlP
e © Use the folowing IP-Address Kemel FESTO CPX
Homepage Driver: CPX-FB36 1.15.04b360 (88f04408a945
= IP-Address 192.168.1.5 ) ICEC)
= CPU. ARMS26EJ-S
EMT Subnetmask 255.255.255.0 o rpaﬂ;,,;be, ?ggnfggn] :
” v 00 'SS
Copy IP address = 0000 IP Netmask 255.255.255.0
o 4
Favorite N v G900 ENGP over ENGT: Flen 14
ENGP False
Cancel ‘
[ o [22 6 [+ @ e [6B- 8- [Vaioaseres

Open the Festo Field Device Tool from following path Windows Start » Festo Software » Festo Field Device Tool

‘ Festo Field Device Tool

Select “Scan Button” to update the connected device list.

Select the correct drive from device list based on identifiers like Device name & MAC address of devices.

Right click the selected device & click the “Network” option from right click menu.

Enter the “New name” for the drive. It’s an optional point by default drive name will be device type

name.

5. Select “Use following IP-Address” option for enable static IP mode. By default the IP address mode will
in Dynamic mode.

6. Enter the new IP address for the drive. Make sure the drive IP series must meet series of PLC IP ad-
dress.

7. Ether the subnet mask value to define capacity of the network range. Above network configuration

done for 255 devices.

Click “OK” to confirm configuration.

Click “OK” button from pop-up window to confirm the reboot the drive.

Pwhe

0
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Software Configuration

4.2 Establish VTEM Module Connection
9 Note

e Before starting VTEM, IP address configuration process make sure the hardware connection be-
tween PC & VTEM is done as per communication architecture shown in chapter 2.3. In the chapter
2.3 orange color connection is for parametrization and after parametrization to establish connec-
tion with PLC.

e User can download the CPX Festo Maintenance Tool form Festo support portal website using below
link.

https://www.festo.com/net/en-id_id/SupportPortal/default.aspx?q=cpx&tab=48&s=t#result

Step-1

9 Note

e Ensure the USB serial communication cable or EtherNet Cable has been established between
work station & VTEM module as shown in Architecture.

e
&

File Edit View Online CPX Extras Help

D& M| @& d | i

1 What do you like to do now?

o (@ Establish online connection td

(O Establish connection to the tep

<

Module Type

80 :

G O Download settings that have

B2

B3 - -

o OWork;ust offline 5

B5

B6

B8

29 Show Wizard on Stag v B
10

Open the CPX Festo Maintenance Tool from following path

‘ CPX Festo Maintenance Tool

Windows Start » Festo Software » CPX Festo Maintenance Tool

1. Once FMT software opens Welcome POP-UP window will appear automatically. From there select “Es-
tablish online connection” option. If welcome pop-up not appear got to tool bar Extras » Preference
then jump to Step - 2.

2. Select “Next” button.

Page 14 of 56 Application Note — VTEM Motion Terminal Comm. with Mitsubishi PLC by Modbus communication -1.10


https://www.festo.com/net/en-id_id/SupportPortal/default.aspx?q=cpx&tab=4&s=t#result

Software Configuration

Step-2
&/ Wizard X
Communication Settings
Please select the appronate settings for your connection
to the controller

(O use CPX-USB Adapter

LocalCOMPort  [COM3 v]

The service interface of the CPX node is not elecincally

; isolated
B Always use an electrically isolated serial converter or
a Festo USB adapter
Use of a non-isolated cable could damage your
computer

0 @ use TCP/IP
Controller IP Address 192 168 . 1 5 ] e

<Back m Cancel

- Note

e |f USB serial communication cable is connected between work station & VTEM module then select
“Use CPX-USB Adapter”

=y

Select “use TCP/IP” option from preference window.

2. If Ethernet cable is used then use TCP/IP option from preference window and enter PLC TCP/IP address
of VTEM-FB36 to establish connection.

3. Click “Next” Button.

4.2.1 IP Address Configuration of VTEM (using FMT)

¢l Untitied - CPX-FMT - [ONLINE TCPIP 192.168.1.5] - | x
File Edit View Online CPX Ey* et
X , . Ty #
0 [ X 4 @ @ | [ g & Module#0 oo FESTO
1 Module FParameters Diagnosis Force Mode Idle Mode Fail Safe
Parameter Value
via saved IP parameters v
IP Address 192.168.1.5 )
1P Mask 255.255.255.0
[ IP Address Gateway 0.0.0.0
i MACID 00:0E:F0:53:14:5C
i IP Address 192.168.1.5
i IP Mask 255.255.255.0
i IP Address Gateway 0.0.0.0
< >
Module Type Diagnosis
| B0 FB36 - Modbus TCP Reml]
B 1 4Al-U-l- Analogue input = = Defaults
B2 VTEM - Festo Motion Tery M=...
Refresh OK Cancel Apply Help
A
For Help, press F1 1:58 Byte(s), ©:50 Byte(s) NUM

1. Double click on “FB36 Module”.
2. Note the “EtherNet/IP address” of VTEM module.
3. Click “ok” Button.
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5 Starting a Project

5.1 Create New Project File & Configurations of R Series PLC in Gx Works 3

This chapter will also explain how to create step by step to create project, procedure to establish communication
settings, software configurations like PLC IP address setting, Modbus Simple CPU Communication configuration
and also adding Library in Gx Works3 programming tool.

Step-1

A

i Project _Egat Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help

~ 3 T BRERER 5 DB T ST RO T ™1 @OT IR vac -
= DI iR R B

4l Navigation

a0ejdax pue pul !¢

Series. 4 RCPU v
™ -

Program Language Do not Specty -

SUNBM e UOPIFES WeWRT B

Z USTBA

= Output
RO4EN

Open MELSOFT GX Works3 development software and start a new project by clicking

1. El [Project] => [New]

Select “New Project” to create a new project.

Select “RCPU” from “Series” drop down option.

Select your CPU model from “Type” drop down option.

4. Select “Do not Specify” as programming language from “Programming Language” drop down option.

Or Select preferred programming language, select your settings or use the ones in the example image.
5. Confirm your selection with the button “OK”.

W

9 Note

e Users can also create “New Project” by clicking shortcut key CTRL+N or ICON 3] .
e (CPU model and Programming language can be select as per user requirement.
¢ In this App note as example we have considered RO4EN CPU.
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i Project FEdit Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help

DERA& Jle i e e e o e XY

Q25 nE B RREE G E B R e B W
3 ox

Eﬁ Saveas

) aU}indu| g

Savein: | [ Deskiop

i Initial * OneDrive

il Scan Quick access

|

¢z ; Q This PC

- m
2 Label
1 i Global Label Q

This PC 4
d w
Parameter @ -

ejaq uojeinbBjuo

p

UopELIY,

Libraries

Libraries

|kt CRARAT Kb icbi

File name: |VTEM_SampleCode_Modbus_S\mple Comm V|

aae|day pue puiq !!

Save as type: GX Works3 Project (*.g<3) s

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.)

nnection Destination “g Navigation

o

ES Output EF Find Result =~ Device Assignment Confirmation " Cross Reference 1

Save the project as desired.

Step-3
i Project Edit Find/Replace Corvert View Online Debug Recording Diagnostics Tool Window Help
DBAS| e L% EDw R ..., .
[raEE s =D AR BREE 6T EEE Lo

a1 x

Multiple GPU Setting  Inter-module Synchronization Setting

Read Mounting Display Setting
Sty T Change CPU Order

Navigation

quration
Base Mode:Details
“E
0 GaaerF o Cable Dot Slot Module Name Module Status Setting Points Start XY A
ase/Fower/Extension Cable Se
T /0 Assignment Setting Bl
Setting of Points Occupied by Emp GPU RO4ENGPU{Hast Station) 3ED

oo _RJ71ENTI(E+IEF) ] Mo Setting 32 Points: aoo
1W0-13

A0-2)
3(0-3)
40-4)

ped

MELSOFT GX Works3

o Completed.

Set the module name

Module configuration diaeram is not shown if @ module name other than host GPU is set althoueh
the base model name has not been set in 'Base/Pawer/Extension Cable Setting'

Uinable to change this setting when using inter-module synchron zation function to fix the 10
fssignment Settine. v

< >

Check. Restare the Default Settings
Item Ligt  Find Result

System Parameter Diversion o 0K Cancel

Cross Reference 1

nnection Destination [EEINCNELT0Y

=5 Output B Find Result ™ Device Assignment Confirmation % Device List

RO4EN Host

Click on “System Parameter” under Parameter tree.

Click on “Read Mounting Status” to get the Hardware Module configuration.
Click on “OK” in Completed pop up.

. Press “OK” to complete the process.

1
2
3.
4
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Step-4

i Project Edit Find/Replace
INl=1: EEICTTERA =R L F R
PEEREEE =T ==

Convert View Online Debug Recording

vlodule Configuration

Program
il Initial

Scan

standby
i1 No Execution

' CPU Parameter
Viodule Parameter

emory Card Parameter

1. Click on Tool.
2. Click Check Parameter.
3. Check whether Warning symbol cleared.

5.2 Ethernet port parameters

5.2.1 Procedure to set IP address of PLC

i Project Edit Find/Replace Convert View Online Debug Recording Diagnostics Tool Window  Help

DRA& el — llixmbhenZRERgs|sagRERRS A RRRear =000 ME G M

ndnsEE 4R TRHE GRIE S8 D20 5T e R d

Setting ltem List

Input the Setting tem to Search i fiem
e

Parameter Setting Method

Diagnostics | Tool

Window Help
Mermory Card
Check Program...
Check Parameter...

Legging Configuration Tool...
Realtime Monitor Function...
GX VideoViewer...

Meodule Tool List...

Drive Tool List...

Circuit Trace...

Update Firmware...

Profile Management

Configuration Management

Register Sample Library...

Shortcut Key...

Ontions....

Parameter Editor

192 168. 1. 1
255.255.255. 0

1 Initial L =) IP Address
) Scan (@ Basic Settngs IP Address
x () Application Settings 9 - Subnet Mask
i Default Gateway
- Communications by Network No./Station No.
Setting Method
Network No
Station No.

Enable/Disable Online Change
Communication Data Code
Opening Method
=) CC-Link IEF Basic Seffings
To Use or Not to Use CC-Link IEF Basic Setting
Network Configuration Settings
Refresh Settings
= External Device Configuration

Disable
Use IP Address

Disable All (SLMF)
Binary

Do Het Open by Program

Notto Use
<Detailed Setting>
<Detailed Setting>

Check the Assigned Device of Global Label...
Confirm Memeory Size (Offling)...

Predefined Protocol Support Function...

Program Cenfiguration Diagram(H)

FB Property Management (Offline...

Register Simple Device Communication Library...

=1 (23 Module Information External Device Configuration <Detailed Setting>
= TENT1(E+IEF) = Transmission Port Seffings
dule Parameter ( MELSOFT Transmissien Port UDPIP Use
dule Parameter { MELSOFT Transmissien Port TCP/IP Use
Auto-open UDP Port Use
Explanation

Set the information of the own node such as P address

Check Restore the Default Settings

kem List  Find Result

nection Destination [RESINCYCILYY

1. Expand “RO4ENCPU” from “Parameter” option.
2. Double click “Module Parameter” option.

:

3. Enter the “IP Address & Subnet Mask” of the PLC as per requirement. as example shown in above im-

age.
4. Click “Apply” button to confirm the configuration.
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5.3 Simple CPU Communication Settings

5.3.1 Procedure to set IP address for RJ71EN71

Project Edit Find/Replace Convert View Online Debug Recording Diagnestics Toel Window Help

DRA&G el  FllixbResRREgysmaggesse of20eReas |
PEEEEEDEE L = A A G e

[ 4@ IF & Ovars-

ule Configurs %, ROER PP (<1 0000: RITIENT1(E+IEF) Module .. X
Setting e List Setting hem
P Sett
oo the Sefing temto Search | =t L

= Own Node Settings

Parameter Setting Method Parameter Editer
&5 1 IP Address
" B Sefnes p 1P Address 192.168. 1. 2
- v Node Settings | - Subnet Mask 255.255.255. 0
———EREmE Device o - Defeult Gateway .
Transmission Port Setlings £ Communications by Network No./Station No.  Disable
] '“"“"F“m" Seltings Sefling Method Use IP Address
rame Seftings
Commurnication Speed Rzl -
FTP Server Seftings Station No —
MODBUS/TCP Setings Transient Transmission Group No. 0
€ Simple CPU Communication Setting Enable/Disable Online Change Disable All (SLMP)
Simple Device Communication Sefting r—————— Binary
Time Setting
Timer Settings for Dats Commurication Qpning Method Do Met Open by Program
oy Secuty 5 External Device Configuration
Parameter Gateway Parameter Settngs Exdernal Device Configuration <Defailed Setting>
dule Parameter Network/Station No. <> IP informalion set| ||, Trans mission Port Setiings
rd Parameter ntempt Settngs MELSOFT Transmission Prt UDP/IP Use
IP Packet Transfer Setting
Netvork Dyramic Renting MELSOFT Transmissicn Port TCPIP Use
= E+IEF) . Modue Operstion Mode Aute-open UDP Part Use

L Port 1 Module Parameter (Ethemet)

Explanation

| Set the information of the own node such as IP address

< >

E— Check Restore the Default Settings
tem List  Find Resuf

nection Destination [QESNERTETe ol Apply |

1. Under Module information expand RJ71EN71(E+IEF) and click on “Port1 Module Parameter (Ethernet)”.
2. Enter the “IP Address & Subnet Mask” as example shown in above image.
3. Click “Apply” button to confirm the configuration.

5.3.2 Procedure to use Simple CPU Communication

i Project Edit Find/Replace Convet View Online Debug Recording Diagnostics Toel Window Help

DPAgale  CllixbResRmEossseaAER2S ST A8 0ERear ||
G EEE R El =k A

5 ule Configuration %, RMENCPU Module Parameter [ I INpA (NI Y EE TN TN
Setting Item List Setting ltem

Item Setting ~
\mpmme Setting tem to Search \ ) = Simplo CPU Communication Seting
To Use or Not to Use Simple CPU Communication o Use
&5 £1 CPU Response Monitoring Timer 5

£ Basic Settings Unit s

@ Own Node Settings Simple CPU Communication Setting {<Bieisiied Saftings
Extemal Devics Configurat - Simple Device Commurication Set
; r’:{“’“‘;:” Port Settings To Use or Not to Use Simple Device Communication Hotto Use
€3 Applcation Setings P E T Normal
Frame Settings
Communication Speed Instruction Initial Value 1o Star/Stop Function St
FTP Server Settngs 1 CPU Response Monitoring Timer 5
T WUUBUSTTCrSEtgE Unit s
0 Bl e Communication Destination Setting <Detailed Setting>
— ST ey 2
=L Favram Time Setting Device List <«Confirmation>
PAptemanne) Timer Settings for Data Communication | [ Time Setting
Secury Time Setting (SNTP Client) Het Use
CPU Parameter - Galeway Parsmeter Settings SNTP Server IP Address 0.0 0 1
dule Parameter Network/Station No. <> IP informalion set Timer Setting Afer Power-on and Resct Disble
rd Parameter 12‘23’: j?‘:::;ar Seting £ Execution Timing Fixed Time
Netvork Dyramic Roing Time Intervals 1 Minute
Mol Gperation Mods 5 Specified Time (Hour, Minute, Day of Week)
2 2 Clock Time (Hour. Minute)
Hour )
Minute 0
— P i 4

Set the setiing to execute Simple PLC Communication
Set the communication pattem, communication destination, or the send /receive device.

Usable communication destinaiian or device type varies according to the fimware versian

Please referto MELSEC iG-R Ethemet User's Manual (Application) for the restrictions of each fimware version

< >

Check Restore the Default Settings
tem List  Find Resuft

Apply

nection Destination [RESINRETEIEN)

1. Click on ”Parameter”, Expand “Module Information”.
2. Double click on “Port 1 Module Parameter (Ethernet)” of RJ71EN71(E+IEF) under Module infor-
mation.
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3. Expand “Application Settings” and click on “Simple Communication Setting”.
4. Select “Use” in To Use or Not to Use Simple CPU Communication.
5. Click on “Detail Settings” in Simple CPU Communication setting.

Warning

“Simple CPU communication” is possible only in “R..EN” CPU (“EN” is mandatory, only Port 1 of
RJ71EN71 supports Simple CPU communication).

5.3.3 Simple CPU Communication settings

|Settng Commurication Commurscaticn
No. | Pattem

Communic: ol
Setin {IF Adress
Execuson ranaling) .

IP Address 192188, 1
TCRUDP TP
Port No. 502
Host Staficn Port o 502

[Explanation

Werd Devee:
input Regrmerlta 65536)
Hoiding RegisteriD to 655351

D not se devices shawn below 23 ransl when W' pattem
< Device>

Check Fesicre the Defoult Settings

=

1. Select "Write/Read" in Communication Pattern.
Set “Fixed Interval” in Communication Setting & “10” as Execution Interval(ms).
3. Click on “Please Set” in Source & Destination column of Communication Destination (IP Address).
In Device Type select “MODBUS TCP Compatible Device”.
In “IP Address” set CPX-FB36 Module IP Address.
In “ Host Station Port No” Set 502.
Click OK.
4. Under “Write” setting — Ref: Fig. FMT image taken for to note Input Bytes and Output Bytes.
->» Word Device -> Source Type -> select Register type (D/W/R/SW/SD) and set user defined Start Ad-
dress and End Address.
->» Word Device -> Destination Type -> select “Holding Register” and set Modbus Start Address — 40001.
5. Under “Read” setting — Ref: Fig. FMT image taken for to note Input Bytes and Output Bytes.
-> Word Device -> Source Type -> select “Holding Register” and set Modbus Start Address — 45392.
and End Address - 45421. — Ref: Fig: Modbus Address for Reference, taken from CPX-FB36 Manual.
-» Word Device -» Destination Type -> select Register type (D/W/R/SW/SD) and set Modbus Start Ad-
dress — 1000. — Ref: Fig: Modbus Address for Reference, taken from CPX-FB36 Manual.
6. Click “Apply” to save setting.

N

Note: Max Write Points for each setting is 246 bytes & Read points 250 bytes. Next bytes can be read
by assigning in next setting number. This limitation is same in FB as well.
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File Edit View Online CPX Extras Help

| B | e & | (e Blalvw FESTO

< >
Module Type Inputs Outputs. Diagnosis

B0 FB36 - Modbus TCP Remote-1O (STI) 10=0 00=0

B 1 4Al-U-l - Analogue input 10=0 11=0 12=0 I13=0

B2 VTEM - Festo Motion Terminal (8 Valves) 10=129 11=76 12=138 13=19 14.. 00=65 O1=1 02=0 03=0 O4-..

For Help, press F1 B I:58 Byte(s), O:50 Byte(s) NUM
Fig. FMT image taken for to note Input Bytes and Output Bytes.
e Based on the above image Input size will be 29 Word & Output size will be 25 Word

Modbus command | Func- | Modbus address | Meaning Remote- | Group
tion 1/o
code 16-bit
access
read 3 45357 . 45391 CPX status information read a
4x registers 45352 . 45647 Process data inputs read B
45648 _ 45655 Diagnostic memory paramet- | read C
45656 _. 46055 ers read C
46100 Diagnostic memory data read a
Modbus connection timeout
write 6,16 | 40001 _ 40256 Process data outputs write D
4x registers 40257 _. 40264 Diagnostic memory paramet- | write |
46100 ers write o]
Modbus connection timeout
read fwrite 23 45357 - 45391 CPX status information read o]
4x registers 45392 _ 45647 Process data inputs read B
45648 _ £5655 Diagnostic memory paramet- | read C
45656 _. 46055 ers read [
40001 _ 40256 Diagnostic memory data write o
40257 _. 40264 Process data outputs write |
Diagnostic memory paramet-
ers
read device identi- | 43 Objects Objects ID0, 1, 2, 3,4,5 read F
fication

Tab. 114 Overview of the Modbus function cedes for the bus node CPX-FB36 in operating mode
Remote 1/0

Fig: Modbus Address for Reference, taken from CPX-FB36 Manual.

5.4 Adding Library to the project

5.4.1 Import Festo_VTEM_DevCon_Rseries_LIB (Library) in FB/Fun under program

Step -1
Element Selection ax
|Find AOU) | & @j.\x_“i].x‘\ 7 3 X | e
User prary I Register User Library... I
Register Library...
User Library
POU List | Favorites | History | Module | Library |

1. In Element Selection Select Library.
2. Select on “Register to Library List”
3. Click on “Register User Library”
Application Note — VTEM Motion Terminal Comm. with Mitsubishi PLC by Modbus communication - 1.10
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Step-2
[ MELSOFT 6X Works3 ==

\6} Register user library to the list.

Click “OK” button in import configuration window.

Step-3
5 Register Library to Library List X
“ v o <« VTEM Mitsubishi R Series Modbus Simple Co... » 02, Library v O Search 02, Library »

Organize v MNew folder ==« [ o

[ This PC " Mame Date modified Type Size
[ Desktop D Festo_VTEM_DevCon_Rseries_LIB.usl 3/20/2023 421 PM  USL File 1,604 KB
@ Documents
* Downloads
J‘& Music
&= Pictures

B videos
i Local Disk (C)

== Devarai - Projec ¥

File name: | Festo_VTEM_DevCon_Rseries_LIB.usl V| User Library(*.usl) ~

1. Select “Festo_VTEM_DevCon_Rseries_LIB.usl”.
2. Click “Open”

After successful import of Festo_VTEM_DevCon_Rseries_LIB.usl will be displayed in User Library folder as shown
in below picture.

EPloject Edit Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help
DBEA& wle DR BREgy MR RAREIRR A5S
AN OB HE R BRI GR B S® B8 IR e B w

Nevigation

% | gw - maro [ 0848 i | Gk X |

BE =

i Project Display Target: Al w
1 Module Configuration

(= User Library
Program () L3} Festo_VTEM_DevCon_Rseries_LIB
=l [y FB
|2 FE_Download_Single_Parameter
|2 FB_Read_Bits_From_Word
|- FE_ReadMalfunctionList
(2 FB_Save_Configuration
cution Type |z FB_Upload_Single_Parameter
istered Program (2 FB_ValveControl
|2 FB_Write_Value_To_Word
@ Global Label
=] Structured Data Type
i3 stMalfunction

; m Parameter % stTimeStamp
= (85 RO4ENCPU | Device Comment
CPU Parameter
odule Parameter

rd Parameter

FB_ReadMalfunctionlList

[Version]
V1.0

" Connection Destination ':'g Navigation PoU Li‘Jfl Favori‘tesl Hl'storyl Medule Library |
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9 Note

e All user defined libraries will be under User Library Folder.

Step -5 Add function block to Program.
Method 1:-

{ Project Edit Find/Replace Convert View Online Debug Recording Diagnostics  Tool Wi

DEAsS ale -] Gz [ b v | B B B ey ) | B9 o ) ] PR L E
aE D0 &R ERE|GHES®| e s Bk B
Element Selection 1 x
(Find POU) &85 ||
Display Target: All ~

Medule Configuration

[= User Library

E'r'i'gfﬂm = L.} Festo_VTEM_DevCon_Rseries_LIB
HEL Initial

FB
P

|2y FE_Download_Single_Parameter
|cm FB_Read_Bits_From_Word
| FB_ReadMalfunctionList
|z FB_Save_Configuration
|2y FB_Upload_Single_Parameter
|z FB_ValveCentrol
|z FB_Write_Value To_Word
@ Global Label
= Structured Data Type
4% stMalfunction
i3 stTimeStamp

. Device Comment

FB_ReadMalfunctionList

[Version]
V1.0

® Connection Destination (eI POU List | Favorites | History | Module Library |

Drag and drop the All FB’s from User Library folder to the FB/FUN as shown in below image.

Method 2:-
MNavigation Element Selection 1 x
[(Find POU) B e i T
Display Target: All ~

= User Library
= L3 Festo_VTEM_DevCon_Rseries_LIB

= gl FB
Register to Library List 3
(e 9 y
Delete from Library List
g R Y
iy F Update the Display Information of Library
I F 2§ Show Program/EB/FUN File
| Update Library POLU...
iy ! P y
[ p[ Add to Project » None
| .
[ Gl Help(M)... Create FB File

= Structured Uata Iype
4% stMalfunction
4% stTimeStamp

. Device Comment

FB

"™ Connecticn Destination t'g Mavigation POU List Favori‘tesl H'-Sf"".'l’l Madule Library

1. El Right Click on FB under [Festo_VTEM_DevCon_Rseries_LIB] as shown in below image .
2. Go to Add to Project => Select “Create FB File”.

After successful addition of Festo_VTEM_DevCon_Rseries_LIB will be displayed in FB/FUN folder as shown in
below picture.
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Starting a Project

[ Mavigation

[Findpon) | |

Display Target: Al
= User Library
= L.#} Festo VTEM_DevCon_Rseries LIB
= g FB
|z FB_Download_Single Parameter
|2y FB_Read_Bits_From_Word
| FE_ReadMalfunctionList
|z FB_Save_Configuration
|z FE_Upload_Single_Parameter
|z FB_ValveControl
|cay FB_Write_Value_To_Word
@ Global Label
: _r‘"' leted = Structured Data Type

I lobal Label l1=| sthMalfunction

= 53 Structured Data Types 4% stTimeStamp

. Device Comment

Structured Data Type
evice

Parameter

"' Connection Destination ‘:'g MNavigation POU L'-‘Jfl Favon"l:esl H'-St‘")"l Module Library [

1. Click on the “Rebuild All” icon in the top menu bar.
2. Click “Yes” to rebuild the project.

After successful install of Festo_VTEM_DevCon_Rseries_Lib will be displayed in User Library folder as shown in
below picture.

Mavigation g x Element Selection
S oy ELX:
% Project Display Target: All

1 Module Configuration = User Library

=l L.} Festo_VTEM_DevCon_Rseries_LIB
= [ FB/FUN o  FB
= @ FEFILET |ca FB_Download_Single_Parameter
: . 2y FB_Read_Bits From_Word
|cag FB_ReadMalfunctionList
|y FB_Save_Configuration
|cay FE_Upload_Single_Parameter
| FB_ValveControl
|caty FE_Write_Value_To_Word
[ Global Label
=] Structured Data Type
43 stMalfunction
4% stTimeStamp
. Device Comment

§' CPU Parameter

% Module Parameter

FB

T1ENT1(E+IEF)

™= Navigation POU Ll'stl Favorf‘tesl Hfstoryl Module Library
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6 Elementsin Festo VTEM DevCon Rseries LIB

The function blocks in “Festo_VTEM_DevCon_Rseries_Lib” library are described in detail in the following chap-
ters.

Function Blocks

1. FB_ValveControl block is used to Control the Single valve in the motion terminal.
FB_Upload_Single_Parameter block is used to read the motion terminal valve parameter.
FB_Download_Single_Parameter block is used to write the motion terminal valve parameter.
FB_Save_Configuration block is used to save the motion terminal valve parameter.
FB_ReadMalfunctionList block is used to read the malfunction list of the VTEM motion terminal.
FB_Read_Bits_From_Word block is used to read the bits data from the word.
FB_Write_Value_To_Word block is used to write the value to particular bits of the word.

Ny sWwWwN

Structured Data type files

1. stMalfuntion
2. stTimeStamp

The above Structured data types are used in FB_ReadMalfuntionList block.

6.1 General information on Motion Terminal VTEM

For commissioning and handling of the Motion Terminal, a safe understanding of the function of the product is
absolutely essential.

The following additional descriptions are required for a complete understanding:

6.1.1 Documentation for Motion Terminal VTEM

Documentation Contents

Quick Start Guide Examples of the description of the WebConfig interface

“Instructions for using Motion Terminal VTEM” | Instructions on safe use and important notes on handling,
(VTEM) installation, commissioning and maintenance of the Mo-
tion Terminal VTEM.

“Description of Motion Terminal VTEM,  func- | Detailed description of the Motion Terminal VTEM as well

tion and parameterisation” (VTEM-BES-...) as its function and parameterisation

“Motion Terminal VTEM description, Detailed description of the Motion Apps for the Festo Mo-

Motion App ...” (VTEM-MA-... / GAMM-A...-..) | tion Terminal VTEM

“CPX system description” (CPX-SYS-..) Information on the complete system of the CPX terminal
i All available documents for the product = https://www.festo.com/net/en-

in_in/SupportPortal/default.aspx?cat=56758q=8047502&tab=3&s=t#result
Always observe the information and safety instructions in the documentation!

9 Note

e Motion Terminal VTEM description quick reference manual available with this application note
folder.
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6.2 Communication protocol of the Motion Terminal VTEM

“The communication between the higher-order controller (PLC) and the Motion Terminal controller is based on
input and output data of in each case 8 x 6 bytes from the CPX terminal. Each of the maximum 8 valve slots on a

Motion Terminal is assigned 6 bytes of input data (Process Data Input, PDI) and 6 bytes of output data (Process
Data Output, PDQ), regardless of the actual number of valves present.

" ruNTO
"0 9 .

C 10 9/

@ \‘ 10 %
0

ol o

. @ w0 9

ol-s
0

|9 &

Valve at slot 0 & 2 3 4 5 6 ¥

i The exact structure of the input and output data is described in detail in “Motion Terminal VTEM func-
tion and parameterization”.

The information in this description is assumed as being known.

6.2.1 Motion Terminal VTEM Function and Parameterization
Here the input and output Controlling data byte wise Details given bellow.

Output Data

Output data, valve at slot 2 Output data, valve at slot 3 Output data, valve at slot 4

Byte3 | Byte2 | Byte1 | Byte 0 || Byte5 | Byte 4 | Byte3 | Byte2 | Byte 1 | Byte 0 || Byte 5 [ Byte 4 | Byte3 | Byte2
Setpoint Value 1 Command Setpoint Value 2 | Setpoint Value 1 Setpoint Value 2 | Setpoint Value 1
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The operating mode of the valve is specified via the Valve Mode command:

Input Data
Input data, valve at slot 2 Input data, valve at slot 3 Input data, valve at slot 4
Byte3 | Byte2 | Byte 1 | Byte o [ Byte5 | Byte s | Byte3 | Byte2 | Byte 1 | Byte 0 || Byte 5 | Byte s | Byte3 | Byte2
Actual Value 1 Status Actual Value 2 Actual Value 1 Status Actual Value 2 Actual Value 1
Byte 1 Byte 0
Bit7 | Bite | Bit5 | Bits | Bit3 | Bit2 | Bit1 | Bito | Bit7 [ Bite | Bit5 | Bit4 [ Bit3 [ Bit2 | Bit1 | Bito
App State Valve State Actual Valve Mode

The current operating mode and state of the valve can be seen in the Actual Valve Mode and Valve State section
of the input data:

Actual Valve Mode | Meaning Valve State Meaning
0 reserved 0 | notready Startup process for Motion Terminal is not com-
pleted or an error that has been detected and
1..59 Running Motion App 1 ... 59 eliminated is yet to be acknowledged.
g 1 | configurable | The valve is inactive. A Motion App can be run or
60 EEEI IR a switch to transfer mode can be made.
61 Valve is inactive or performs 2 | running A Motion App is currently being executed.
self-calibration
3 | failure An error has been detected but not yet eliminated.
63 Transfer Mode is active Starting / Running a Motion App is not possible.
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6.3 Connecting I/0 Data to the Function Blocks

In the program, which use the function blocks of this library, the 6 bytes of input data and 6 bytes of output data
must be maintained per valve as ARRAY [0..2] OF INT.

It is also recommended to create a separate instance of the function blocks used for each valve.

The specified start address for the variables of the input and output data must match the valve with
which communication is to take place (= Communication protocol of the Motion Terminal VTEM ).

Modules of the CPX terminal must be taken into account.

The examples below refer to a Motion Terminal with a Mitsubishi Modbus Simple CPU communication
as master in the CPX terminal. Here data manipulation in Mitsubishi PLCs are either Bit device or Word
device whereas Festo VTEM Motion Terminals handles in Byte device. Hence Mitsubishi PLC automati-
cally combines 2 bytes into word device in Word format (valve at slot O: input data word 4 ... 6, output

data word 0...2).

Note

e The VTEM Motion Terminal used to this sample code consists CPX-FB36 module which consume

first 4 data word (D1000 ... D1003 ). Refer the below picture.

e The VTEM Motion Terminal used to this sample code consists 4 channel Analog Input module
which consume first 4 data word (D1004 ... D1007 ), VTEM input data word starts from D1008 and

the output starts from D2002. Refer the below picture.

Data from CPX-Fb36
module

Data from Analog module

75 Data from Valve 0

234 Data from Valve 1

& Data from Valve 2

163 Data from Valve 3

Data from CPX-Fb36

madule

Data to Valve 0

Data to Valve 2

Data to Valve 3

Device Name FIEID|IC|B|A|9|B|7|6|5(4|3|2|1|0D Current Value
D1000 DI0I0D D O0DD DD D00 D000 O0][D D
1001 DiDi0D D O0DDDDDODODIDDDOD D
D1002 DI0I0D D0 DI0DIDDODIO0IDDOD D
D1003 DiDi0D D O0DDDDDODODIDDDOD D
D1004 DI0I0D D0 DI0DIDDODIO0IDDOD D
D1005 DiDi0D D O0DDDDDODODIDDDOD D
D1006 DI0I0D D0 DI0DIDDODIO0IDDOD D
D1007 DiD0D D O0DDDDDODO0DDDOD D
D1008 poooioo o oo 0 ENEEEEEE"E 61
D1009 DDDDDDDDD

D1010 pioo oo oo oo oo ENENERER 143
D101 pooooooo0 oo KEIEEEEER.ER &1
D1012 poooo 0o o o C RO BN |

D1013 pooooo oo oo EEENC o F 281
D1014 poooiooo oo 0 ENEEEEEN" KR 61
D1015 pooooooooo0o000NEERC|

D1016 poooioo o oo o ENEEER . B 157
D1017 pooooooo0 o0 oKIEEERER.ER &1
D1018 poooo0o oo NN KB EBED

D1019 pooooo0oo0:io0o0:0:0RMNOC g
Device Name FIEID|C|B|A|9|8|7|6|b|4|3|2(1]|0 Current Value
D2000 pDioio DD DiDiD DO DIOIODO]D D
D2001 D00 00 DI0DDDO0DI0D D0 D D
D2002 ooooooo0 o0 oo KEKEEEEE°"H 61
D2003 D00 00 Di0DD D0 D00 00D D
D2004 o ooioiooonoioiolooioDiolD 0
D2005 pooicio0o o oo oo BN

D2006 pioio oo D NENEEREER c Bl 0 0

D2007 pooio 0o o ENERERERER c ElC 0 0

D2008 Diof0 00 DIDID D OIDIDIODDIOID D
D2009 D00 00 Di0DDDO0DI0D0DO0D D
D2010 piofooonioiooioiDioioDiOiD D
D2011 D00 00 Di0DDDO0DI0D0DO0D D
D2012 piofooonioiooioiDioioDiOiD D
D2013 Di0{0D 00 Di00DO0D0DI0ID 00D D

&9
1000 Data to Valve 1
1000

The input data and output data of a valve are transferred to the function blocks as ARRAY [0..2] OF WORD.

Page 28 of 56

Application Note — VTEM Motion Terminal Comm. with Mitsubishi PLC by Modbus communication -1.10



Festo_VTEM_DevCon_Rseries_LIB’s Function Blocks

7 Festo VTEM _DevCon_Rseries LIB’s Function Blocks

The function blocks in Festo_VTEM_DevCon_Rseries_LIB library are described in detail in the following chapters.

7.1 FB_ValveControl - Control of a Valve by Operating a Motion App

Function block FB_ValveControl serves to operate and control the Motion Apps. For this the function block inter-
prets the values at the inputs and generates the in-output data that is sent to the Motion Terminal.

In parallel, the function block interprets the input data of a valve received from the Motion Terminal, classifies
the information in it and issues it to the appropriate outputs.

This means that the status of the function block outputs takes place at least one cycle after the change of the
input values.

FB_ValveControl
awBusDataFromVTEM awBusDataToVTEM

xEnable whctualValveMode
wSetValveMode whctualValveState
wSetAppControl whctualAppState
wSetAppOption iActualValuel
iSetpointValuel iActualValue2
1SetpointValue2 iResponseToValveModeSet

xManualAcknowledge iErrorCode

7.1.1  Inputs and Outputs
The following table contains the variables of the outputs and inputs of the function block.

Argument | Data Type /

Argument Name Description

Type Unit Type
Word [Un- . .
awBusDataFromVTEM INPUT signed]/Bit String Iirc])en ?e?ryn:?r?acl);;r:gﬁ)(:a;a rﬁ;g'gg?hﬂr:m tSf Mo-
[16-bit](0..2) PP put.
Word [Un- The 6 Bytes of output data that must be sent to
awBusDataToVTEM OUTPUT |signed]/Bit String | the Motion Terminal are available at this output.

[16-bit](0..2)

Input must be TRUE to be able to use the func-
tion block. At a change to FALSE, the function
block stops any operation running on the valve
xEnable INPUT BOOL (Valve Mode = “valve inactive”). The output
iResponseToValveModeSet shows the value
1051 after the function block was stopped suc-
cessfully.

Word [Un- Input for setting the valve mode.
signed]/Bit String | permissible values are:

[16-bit] 1...59 (ID Motion App)
wSetValveMode INPUT 60 (Teach-in run)

61 (End Motion App)

62 (Acknowledge inactive error), alternatively
use input “xManualAcknowledge”

Word [Un- . .
wSetAppControl INPUT signed]/Bit String Iljpu‘trfor sett‘lng thngotloE A,\|:;‘p gont;\ol. The
[16-bit] significance is specific to the Motion App.
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Data Type
Argument Name Argument . ype/ Description
Type Unit Type
Word [Un- . . .
wSetAppOption INPUT signed]/Bit String Ir‘lpu‘tf‘for setting thngot|oE A,B‘p s:ettlxg. The
[16-bit] significance is specific to the Motion App.
iSetpointValue1l INPUT Word [signed] Input' for setpoint \{alue 1: The significance is
specific to the Motion App.
. . . Input for setpoint value 2: The meaning is spe-
iSetpointValue2 INPUT Word [signed] cific to the Motion App.
Inactive errors in valve status “not ready” can
be acknowledged with a rising edge at this input
xManualAcknowledge INPUT BOOL (corresponds to specification “bySetValveMode
:= 62" --» Valve status becomes “configurable”).
Word [Un-
wActualValveMode OUTPUT |signed]/Bit String Returned mode of the valve
[16-bit]
Word [Un-
wActualValveState OUTPUT |signed]/Bit String Returned status of the valve
[16-bit]
Word [Un-
wActualAppState OUTPUT |signed]/Bit String | Returned status of the Motion App
[16-bit]
iActualValuel OUTPUT |Word [signed] Returned actual value 1
iActualValue2 OUTPUT |Word [signed] Returned actual value 2
Response to the sent ValveMode (Input bySet-
iResponseToValveModeSet |OUTPUT |Word [signed] ValveMode). Meaning: & Response to Valve
Mode Set
iErrorCode OUTPUT | Word [signed] In case ofgn error, the error code of the last er-
ror is at this output.
7.1.2  Response to Valve Mode Set

The argument “iResponseToValveModeSet” serves for the output of feedbacks to the ValveMode sent (Value at
input “SetValveMode”). A part of the stored return values correspond to the value of output “AppState” in case
of faulty output data (awBusDataToVTEM). There are also function-block-specific return values that cannot be
imaged via the output “AppState” (e.g. via the status of the acknowledge function).

Response
Response to to Valve
Valve Mode | Response to Valve Mode Set Description Mode Set Response to Valve Mode Set Description
Set No.
No.
0 reserved 12 no_license_for_this_MA
1 invalid_SetValveMode 13 all_licenses_in_use
2 invalid_SetAppControl 14 invalid_license_file
3 invalid_SetAppOption 15 no_valve_detected
4 invalid_SetPointValuel 16 valve_self_calibration_running
5 invalid_SetPointValue2 1020 no_TransferMode_with_this_FB
6 invalid_configuration 1031 preparing_for_start
10 access_denied_WebConfig 1032 starting
11 access_denied_saving_parameterisation 1033 MA_running
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Response to
Valve Mode | Response to Valve Mode Set Description
Set No.
1034 TransferMode_running
1035 stopping
1036 all_MAs_stopped
1037 acknowledge_needed
1038 failure
1040 preparing_for_acknowledge
1041 acknowledging
1042 all_errors_acknowledged
1043 failure_still_active
1050 no_communication
1051 FB_not_enabled

Festo_VTEM_DevCon_Rseries_LIB’s Function Blocks

7.2 FB_Upload_Single_Parameter — Reading Single Value from the Motion Terminal
The function block transmits a value via the transfer mode from the Motion Terminal to the PLC.

FB_Upload_Single_Parameter
1 awBusDataFromVTEM awBusDataToVTEM =
1 xExecute iResponse -
4 iChannel iUploadedValue -
1 iAddressedTarget xUploadDone *
1 ilndex xUploadError »
7.2.1 Inputs and Outputs
The following table contains the variables of the outputs and inputs of the function block.
Data Type
Argument Name Argument ] ype / Description
Type Unit Type
Word [Unsigned]/Bit | The 6 Bytes of input data received from the Motion
awBusDataFromVTEM | INPUT String [16-bit](0..2) |Terminal must be applied to this input.
Word [Unsigned]/Bit The 6 Bytes of output data that must be sent to the
Motion Terminal are available at this output.
awBusDataToVTEM OUTPUT String [16-bit](0..2) p
Rising edge at the input starts the transmission. If
the “TRUE” signal is removed before transmission is
W INPUT BOOL completed (xUploadDone = TRUE), the transfer
mode is terminated.
iChannel INPUT Word [signed] Transfer mode channel
. . Channel-specific address of the target from which
iAddressedTarget INPUT Word [signed] the value to be transmitted is to be read.
ilndex INPUT Word [signed] Index for which the stored value is to be read out.
. . Response to the status of the transmission.
iResponse OUTPUT | Word [signed] .
Meaning:=» Response to Transfer Mode
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Argument |Data Type /

Argument Name
g Type Unit Type

Description

iUploadedValue OUTPUT |Word [signed]

Read out value.

xUploadDone OUTPUT |BOOL

Output becomes TRUE when the transfer could be
concluded without an error.

xUploadError OUTPUT |BOOL

Output becomes TRUE when errors occurred during
the transfer.

7.3 FB_Download_Single_Parameter - Transfer Single Parameters to the Motion Terminal
The function block Instruction transmits a value via the transfer mode from the PLC to the Motion Terminal. It

can only be used for writable values.

‘1 FB_Download_Single_Parameter
1 awBusDataFromVTEM awBusDataToVTEM

xExecute iResponse
+ iChannel xDownloadDone
xDownloadError

|
Jl iAddressedTarget

1 ilndex

1 iDownloadValue

7.3.1  Inputs and Outputs

The following table contains the variables of the outputs and inputs of the function block.

Argument |Data Type /

A tN
rgument Name Type Unit Type

Description

awBusDataFromVTEM | INPUT

Word [Unsigned]/Bit
String [16-bit](0..2)

The 6 Bytes of input data received from the Motion
Terminal must be applied to this input.

Word [Unsigned]/Bit

The 6 Bytes of output data that must be sent to the

awBusDataToVTEM OUTPUT String [16-bit](0..2) | Motion Terminal are available at this output.
Rising edge at the input starts the transmission. If
the “TRUE” signal is removed before transmission is

xExecute INPUT BOOL completed (xDownloadDone = TRUE), the transfer
mode is terminated.

iChannel INPUT Word [signed] Transfer mode channel

. . Channel-specific address of the target into which

iAddressedTarget INPUT Word [signed] the value to be transmitted is to be written.

iIndex INPUT Word [signed] Index o'fthe parameter that is to be set on the
transmitted value.

iDownloadValue INPUT Word [signed] Value on which the parameter is to be set.
Response to the status of the transmission.

iResponse OUTPUT | Word [signed] P

Meaning:= Response to Transfer Mode

xDownloadDone OUTPUT |BOOL

Output becomes TRUE when the transfer could be
concluded without an error.

xDownloadError OUTPUT |BOOL

Output becomes TRUE when errors occurred during
the transfer.
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7.3.2  Response to Transfer Mode
The argument “iResponse” serves for the output of feedbacks to the current status of the transfer.
Response to Response
Transfer Mode Re§pqnse to Transfer Mode Set De- to Transfer Re§pqnse to Transfer Mode Set De-
Set No. scription Mode Set | scription
No.

0 reserved 6 invalid_Combination

1 invalid_Channel 7 access_denied_DatalnUse

2 invalid_TransferControl 8 no_data_empty_slot

3 invalid_AddressedTarget 9 invalid_ParameterSet

4 invalid_Index 10 access_denied_WebConfig

5 invalid_TransferValue 11 access_denied_saving

15 no_valve_detected 26 Valve_Mode_is_not_61_inactive

20 reading_transfermode 27 invalid_firmware_version

21 ready_for_new_transfer 28 communication_failed

22 preparing_transfer 29 invalid_module_number

23 transferring 30 resetting

24 transfer_successful 31 aborting

25 FB_needs_rising_edge_xExecute

7.4 FB_Save_Configuration_Persistent — Save Parameterization Persistent

The function block serves for the simple call-up of function “Save configuration persistent”. The data for the
valve currently being parameterised are saved permanently on the controller of the Motion Terminal.

Fé_Sav;_Conﬁgu—ranr_x
1 awBusDataFromVTEM awBusDataToVTEM
1 xExecute iResponse
xSavingDone
xSavingError
7.4.1  Inputs and Outputs
The following table contains the variables of the outputs and inputs of the function block.
Data Type
Argument Name Argument . ype / Description
Type Unit Type
Word [Unsigned]/Bit | The 6 Bytes of input data received from the Motion
awBusDataFromVTEM | INPUT String [16-bit](0..2) | Terminal must be applied to this input.
Word [Unsigned]/Bit | The 6 Bytes of output data that must be sent to the
awBusDataToVTEM OUTPUT String [16-bit](0..2) | Motion Terminal are available at this output.
Rising edge at the input starts the transmission. If
the “TRUE” signal is removed before transmission is
XExecute INPUT BOOL completed (xSavingDone = TRUE), the transfer
mode is terminated.
Response to the status of saving process.
iResponse OUTPUT |Word [signed] P . &P .
Meaning:=» Response to Save Persistent
xSavingDone OUTPUT |BOOL The qutput becomes “TRUE” when the saving pro-
cess is completed.
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Argument |Data Type /

Argument Name
g Type Unit Type

Description

The output becomes “TRUE” when an error occurred

xSavingError OUTPUT |BOOL . :
during the saving process.

7.4.2 Response to Save Persistent
The argument “iResponse” serves for the output of feedbacks to the current status of the saving process.

Response to Response
P . . A to Save Response to Save Persistent Descrip-
Save Persis- | Response to Save Persistent Description . .
Persistent |tion
tent Set No.
No.
0 reserved 11 access_denied_saving
1 saving_in_progress 15 no_valve_detected
2 saving_successful 20 preparing_to_save
3 saving_not_possible 21 ready_to_save
4 saving_failed 25 FB_needs_rising_edge_xExecute
10 access_denied_WebConfig

7.5 FB_ReadMalfunctionList — Read Out Malfunction List

The function block “FB_ReadMalfunctionList” automatically reads the contents of the malfunction list of a valve
and passes it to the output “astMalfunctionlist”.

Fé_ReadP-‘lalﬁJnctionLis_t

1 awBusDataFromVTEM awBusDataToVTEM *
1 xExecute astMalfunctionlist »
4 xAbort stTimeStampList »
4 iChooseOtherVzalve iResponse »
xBusy »

xDone ¢

xError ¢

xAborted [

The output “astMalfunctionlistdient” passes an array of 40 elements of the type “stMalfunction”. Each element
thereby contains a complete entry of the malfunction list consisting of “Code”, “Subcode” and “Classification”.

Via the input “uiChooseOtherValve“ it can be defined from which valve the malfunction list should be read. This
way the process data of any other slot can be used for this purpose.

7.5.1 Inputs and Outputs
The following table contains the variables of the outputs and inputs of the function block.

Argument | Data Type /

Argument Name
g Type Unit Type

Description

Word [Unsigned]/Bit | The 6 Bytes of input data received from the Mo-

awBusDataFromVTEM | INPUT String [16-bit](0..2) tion Terminal must be applied to this input.

Word [Unsigned]/Bit | The 6 Bytes of output data that must be sent to

awBusDataToVTEM | OUTPUT String [16-bit](0..2) the Motion Terminal are available at this output.
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Festo_VTEM_DevCon_Rseries_LIB’s Function Blocks

Description

XExecute

INPUT

BOOL

TRUE signal at the input starts the transmission.
If the TRUE signal is removed, the transfer mode
is terminated and the function block is reset as
soon as the transfer process has been complet-
ed successfully (iResponse = “4” or “5”) or with
an error (xError = TRUE).

xAbort

INPUT

BOOL

TRUE signal at the input terminates the process
in the function block (iResponse = “7”). The
transfer mode is terminated if necessary and the
valve is set to the “inactive” state (valve mode =
61).

iChooseOtherValve

INPUT

Word [signed]

Select the valve whose malfunction list is to be
read. O: Read the malfunction list of the valve
whose process data the function block uses.
100... 107: Read the malfunction list of the
valve in slot 0 (100) ... 7 (107).

astMalfunctionlist

OUTPUT

stMalfunction[41]

Content of the malfunction list(=>

The content of the array is complete as soon as
xDone = TRUE. The output is reset as soon as
xAbort = FALSE and xEnable = FALSE.

stTimeStamplList

OUTPUT

stTimeStamp

The output shows the current time stamp of the
VTEM motion terminal.

iResponse

OUTPUT

Word [signed]

Response to the status of the transmission.
Meaning:= Response to Read Malfunction List

xBusy

OUTPUT

BOOL

Output is TRUE as long as the function block ex-
ecutes an action.

xDone

OUTPUT

BOOL

Output is TRUE when the transfer could be con-
cluded without an error (even if the malfunction
list is empty).

XError

OUTPUT

BOOL

Output is TRUE if an error occurred during the
transmission process.

xAborted

OUTPUT

BOOL

Output is TRUE if the transmission was aborted
by the input “xAbort”. Output is reset if xExe-
cute and xAbort are FALSE at the same time.

7.5.2 Response to Read Malfunction List
The argument “iResponse” serves for the output of feedbacks to the current status of the Malfunction list.

Response Response to
to Read . |Response to Read Malfunction List Read.Mal-. Response to Read Malfunction List
Malfunction function List
List Set No. Set No.
0 idle 102 invalid_SetAppControl
1 setting_valve_to_inactive 103 invalid_SetAppOption
2 getting_malfunction_count 104 invalid_SetPointValuel
3 transferring 105 invalid_SetPointValue2
4 done 106 invalid_configuration
5 no_entries_in_malfunction_list 110 access_denied_WebConfig
6 error_while_transmitting_data_to_vtem 111 access_denied_saving_parameterisation
7 aborting 112 no_license_for_this_MA
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Response Response to
to Read . |Response to Read Malfunction List Read.Mal-. Response to Read Malfunction List
Malfunction function List
List Set No. Set No.
8 resetting 113 all_licenses_in_use
10 FB_needs_rising_edge_xExecute 114 invalid_license_file
100 reserved 115 no_valve_detected
101 invalid_SetValveMode 116 valve_self_calibration_running
201 invalid_Channel 205 invalid_TransferValue
202 invalid_TransferControl 206 no_valve_detected_at_selected_slot
203 invalid_iChooseOtherValve 207 access_denied_DatalnUse
204 invalid_Index 208 no_data_empty_slot
7.5.3 stMalfunction

The structure data contains all data required to Read Malfunction of VTEM Motion Terminal.

|<Fier> | Show Details(Y) Display Setting Check
Label Mame {ﬂ} Data Type English({Display Target)

1 |iMafunctionCode Word [Signed] ... |Malfunction Code

2 |iMalfunctionSubcode Word [Signed] . |Malfunction Subcode

3 |iMatfunctionClassification Word [Signed] . |Malfunction Classification

4 |iHours Word [Signed] _ | Time stamp {hours) of the malfunction message

5 |iMinutes Word [Signed] _ | Time stamp {minutes) of the malfunction message

6 |iSeconds Word [Signed] . | Time stamp {seconds) of the malfunction message
+| 7 |iMiliseconds Word [Signed] . | Time stamp {miliseconds) of the malfunction

8 -

The above Structured data types are used in FB_ReadMalfuntionList

7.5.4 stTimeStamp

block.

The structure data contains all data required to Read Time Stamp when Malfunction occurs in VTEM Motion

Terminal.

|<Fiter> | Show Details(Y) Display Setting Check
Label Name Data Type English{Display Target)
1 |iHours ‘Word [Signed] _ |[Time stamp {hours) of the mafunction message |
2 |iMinutes ‘Word [Signed] . | Time stamp {minutes) of the malfunction message
3 |iSeconds ‘Word [Signed] . | Time stamp {seconds) of the mafunction message
+| 4 |iMiliseconds ‘Word [Signed] . | Time stamp {milliseconds) of the malfunction
5 .

The above Structured data types are used in FB_ReadMalfuntionList
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8 Configuration of VTEM Function blocks in Gx Works3

8.1 Configuring Program

This chapter describes about adding “ Festo_VTEM_DevCon_Rseries_LIB” library in program & assigning input,
output tags.

] MELSOFT GX Works3 ...ewfolde\VTEM_SampleCode_Modbus_Simple Comm.gi3
i Project Edit Find/Replace Convet View Online Debug Recording Diagnostics Tool Window Help

iNBAS| e -l T e RENER G | DB EMRIRS S
jeassDnaAR S BREIGR O BID2H 1T ke B 08

Navigation

T Project
1 Module Configuration
® ™ Program
14 Initial

- New Data
Ins

Basic Setting
Data Type &) Program Block
(Data Name) VTEM_Program

Program Setting...

Expand/Collapse Tree  »
: n Type
@& Unregistered Program Detail Setting
= § FB/FUN Program Configuration
m e % Fon0
o ey IfunctionLi Program file
Ll 4 Execution type Scan
E Program file for add destination ~ MAIN v

&

&

& FB
= (& Label

(& Global Label
ctured Data Types
"
£ Parameter e

1. El [Program] =>[Scan]
a. Right-Click on “Scan” in the “Project” side bar.
b. Left-Click on “Add new Data.”
c. Anew window “New Data” will be opened.
2. [Data Name]>[User Defined] or use the ones in the example image.
3. [Program Language]>[FBD/LD]
4, Confirm your selection with the button “OK”.

8.2 Adding FB in Program and Assigning Inputs and Outputs Tags
This chapter describes about adding FB in program & assigning input, output tags.

i Project Edit Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help

iDBAs|dle i hEe s RRE S s IagRRR RS A58 RAIRE QA ks -]

ek 00 H6R R BRIBIGRIE| SBR[ Tr e (B0 a0 | AE A S
Navigation » < I OISR ) ProgramBody : VTEM Program .. X

T | = | 8 5
L

T Module Configuration X 36 M
= = Program FBZValveContol
4 Initial awBusDataFromVTEM  awBusDataToVTEM Undefined Label Reglstrfgvn X
xEnable wActualValveMode Nlut defined as global label orlocal labl.
Plea: t h
LabelName L |
wSetAppControl whctualAppState Label setting Information
i Registered || o) opel(VTEM_Program) v
1 Fixed Scan 8 y Destination =
: 4 | wSethopOption iActualValuel
i1 Event ¢ Class VAR v
1t Standby Pelpoint/ake YictialValue2 DataType  [FB_ValveControl |
11 No Execution Type . - e
& Unregistered Program
xManualAcknoviedge ExrorCode Comment | |
[ Openthelabeleditorand
— setthelabel details after registering labelinformation.
S Registeralabel at the last row.

Global Label
B 5 Structured Data Types
il Device
& £, Parameter
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1. Insert the following code inside the implementation window. Drag and drop the FB_ValveControl,
FB_Upload_Single_Parameter, FB_Download_Single_Parameter, FB_Save_Configuration, &
FB_ReadMalfunctionList from FB/FUN to the empty ladder rung as shown in above image.

2. Confirm your selection with the button “OK”.

After successful addition of the FB_ValveControl, FB_Upload_Single_Parameter,
FB_Download_Single_Parameter, FB_Save_Configuration, & FB_ReadMalfunctionList will be displayed in Func-
tion ladder rung (program folder) as shown in below picture.

FBE_ValveControl_1

FB_VaheControl
awBusDataFrom\/TEM awBusDataToVTEM
xEnable whctual\alveMede
B Save Configurstion 1
wSetValveMode wictuzlValveState Fﬁéj;;;:&fn'ﬁéﬁﬂa
wSetfppControl whchialAppState awBusDataFrom\TEM awBusDataToVTEM
wSetlppOption iActualvalus xExscute iResponzs
iSetpointValusi iActual\alue2 xSavingDone
1Setpoint'/alue2 iResponseToVaheModeSat xSavingErmor
xManualficknowledge IEmorCode z
1
FB_Upload_Single_Parameter_1 FBE_ReadMalfunchonList_1
FB_Upload_Single_Parameter FB_ReadMalfunctionList
awBusDataFrom\/TEM awBusDataToVTEM awBusDataFromVTEM awBusDataToWTEM
xExecute iResponse xExecute astMalfunctionlist
iChannel iUploadedValue xhbort siTimeStampList
1Addressed Target xlploadDone iChooseOther\ahe iResponse
ilndex xUploadError xBusy
: ¥Done
FB_Downlead_Single_Parameter_1 xEmor
FB_Download_Single_Parameter *hhorted
awBusDataFrom\/TEM awBusDataToVTEM B
xExecute iResponse
iChannel xDownloadDone
iAddressedTarget xDownloadErrar
ilndex
iDownloadValue
L
Step-2

9 Note

e User have to created correct tag with Data Type and Class which show in [7.1: FB_ValveControl -
Inputs & Outputs Table], [7.2: FB_Upload_Single Parameter - Input & Outputs Table], [7.3:
FB_Download_Single Parameter - Inputs & Outputs Table]. [7.4: FB_Save_Configuration - Inputs &
Outputs Table][7.5: FB_ReadMalfunctionList - Inputs & Outputs Table].

e Insert the following code inside the declaration window. As described in Step — 2. Follow Method 1
or Method 2 given below.
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Method - 1

o1
ontrol
awBusDataToVTEM
; Undefined Label Registration
Wt

, Notdefined as global label orlocal lbel.
" Pleaseset

\ LabelName [Enable 9
wSetAppOption e e
L Begietered [ Local Label(VTEM_Program) v
Class VAR b
‘ iSetpointValue2  iResponsel | DataType  [Bit =
{ xManualAcknowiedoe Constart

1 Comment |

[ Openthelabeleditorand
setthelabel details after registering label information.

Registeralabel at the last row.

=1

Cancel

1. Select the “Variable” from the “FBD/LD” menu buttons, as shown in below image.
1. Click /Select the interface tag. Enter the “Tag Name” for input “xEnable” and press “Enter” button to
open “Undefined Label Registration” window.
2. Under Label Setting Information (This will be auto declared, )
a. Registered Destination => Local Label(C2M_Program)
b. Class =>Var
c. Data Type => Bit (Refer Chapter 7.1.1 Inputs and Outputs )
3. click “OK” button to declare the variable.
4. Repeat the previous step for rest of the interface tag for all function block.
Method-2
B ProgramBody : VTEM Program & VTEM_Program [PRG] [Local La... % _
| Easy Display Display Setting Check
Label Name Data Type Class Initial Value Constant
1 _ValveControl_1 FB_ValveCortrol Al -
2 Upload_Single_Parameter_1 |FB_Upload_Single_Parameter Al -
3 _Download_Single_Parameter|FB_Download_Single_Parameter fal -
4 _Save_Configuration] FB_Save_Configurati Al -
5 |FB_Rea List_1 FE_R: ot A -
Q zz;mm\hem @m [Unsigned)/Bit Strirg [1%@ : :
3 tValveMads Word [Unsigned)/Bit String [16-bit] Al -
9 [SetAppControl Wiord [Unsigned]/Bit String [16-5it] Al -
10_[SetAppOption Word [Unsigned)/Bit String [160i1] Al =
11 _|SetpointVialue Word [Sigred] Al =
12 [SetpointValus2 Word [Sigred] VAR -
lDaﬁaTﬂ\/TEM \\.Bitn rsgned]/B S (155402 Data Type Selection x
16 ACTvawdiie it Um0 ] st
17 [ACTAppState Word [Unsigned)/Bit Strin it
B [T — e
19 [ActValue2 Word [Signe: Word [Signed]
20 |Response Word [Signet Double Word [Signed]
21 |EmorCode o ignes FLOAT [Single Predision]
22 -Sntlrniﬁg[iz)
String [Unicode](32)
Type Category iﬂ;rer
3 oo
() Structured Data Type Retentive Timer
(O Function Blodk <
Array Element
[] ARRAY Element (1 dimension) 3=
Element (2dimensions) (=
Element (3dimensions) 0f-
o Cancel
Double-Click on “Local Label” of the program “VTEM_Program” in the “Program” side bar. A new window

“VTEM_Program Local Label Setting” will be opened as shown in above image.

1. Write under[Label Name] =>[Used defined name] or [As given in Chapter 7.1.1 Table 7.1:
FB_ValveControl- Inputs & Outputs Table].
2. Click on the highlighted box, then Data Type pop-up window will open as shown in above image.
3. Select Simple Type in Type Category.
4. Select the Data Type for the Label. [Ref Chapter 7.1.1 7.1: FB_ValveControl - Inputs & Outputs Table].
5. Incase if the Data is Array, then select Array.
6. Enter the dimension under Element (1 dimension).
7. Confirm your selection with the button “0OK”.
=5 Note
e Repeat the steps 2 follow either Method 1 or Method 2 the same procedure for rest of the Tag
that’s need for AOI’s interface.
e Fill In and Out Tags of the Function Blocks.

Application INOLe — VICIVI IVIOLIOTT Termmirdt COIMIT. WILTT IVIILSUDISTIN FLU DY Iviodpus cornrmurmedtuorn — 1.1V
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After Step - 2 follow the below steps to Map the correct Communication interface tag.

Step - 3 Variables to be filled in the function block.

HGHE B o8| 0T i [ R B AR AR A S O el o
4) ProgramBody : VTEM_Program ... X BcoAaia VIR EEY Lo JRI=TTEN

2
FB_ValveControl_1
FB_ValveCantrol
} awBusDataFromVTEM  awBusDataToVTEM
ataFromViem == xEnable whctualVal e
DataF, J— *Enabl ActualVahveMod
|
} wSetAppCantrol whctualAppState
} wSetAppOption iActualValug1
} iSetpointValue1 iAcualValue2
| iSetpointValue? iR Te
 xManualAcknowledge iErrorCode

2

1. Click/Select the interface tag.
2. Select the “Variable” from the “FBD/LD” menu buttons, as shown in below image.
3. Repeat the previous step for rest of the interface tag on communication module’s function block.

Step-4

4] ProgramBody : VTEM Program ... X BENiAVILIEEIEN (1Io [ (RY= N ER

FE_ValveControl_1
FB_ValveCantrol
» awBusDataFromVTEM  awBusDataToVTEM

= xEnable wibctualValveMode

5 FB_ReadMalfunc... FB_Read... ~ whciualAppState
5 F2_5ave Confg... 7B_Save_.. o
5 FB_Upload_Singl... FB_Uploa...
5 FE_ValveContral_1 FB_Vave... AcalValue2
£ToVa ponseToValveModaSet
tAppControl WORD
iErorCode

WORD

- 3
UE Setpointvaluel  INT

b Setpointvalue2  INT
5 SetvalveMode WORD )

setting...

1. Double click on the Variable, to add the tag.
2. Click on drop/down arrow button or the highted box, a selection window opens. As shown in below im-

age.
Or
FB_ValveControl_1
FB_ValveControl
{ DataFrom\ten +— awBusDataFromVTEM awBusDataToVTEM — DataTcVTEMT §
1
{ Enable J— xEnable whciualValveMode
12
{ SefvalveMode = wSetValveMode whctualValveState
13
[ SetAppCantrol ]— wSetdppControl whctualAppState
14
{ SetfippOption = wSetAppOption ibctualValuel = WORD
15 =
{ SetpointVzlus1 = iSetpointValuel itctualValue2 ;?AEWBIUEI NT
16 55 Actvalue? INT
{ SetpointVzlus2 1 iSetpointValue2  iResponseToValveModeSet ;‘E ACTValveMode WORD
17 =
[ Ack — xManualAcknowledge iErorCode (—| = ACTValveState  WORD

18

19 Setting...

1. Double click on the Variable, to add the tag.
2. Write the correct tag name and left click mouse button or press enter.

9 Note

User have to map the correct communication module interface tag to FB module which are created.
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ProgramBody : ProgPou [PRG] [FBD/LD] 3835tep *

Fiters Easy Display Digplay Setting Check
Label Name Data Type 3 FB ValveControl_1

1 \FB_VaIveComm\_‘I FE_ValveControl FB_ValveContral
2 [DataFrom\iem e mm mm m me sV chf i 06 il it 9000 L0 il e s e s e s e Dot romVizs | awBusDotaFromVTEM  awBusDataToVTEM
3 [Enable = - - o - 5 11
4 [SetValveMode W s me s s oV gIA [Unsignad]/Bi STINgG [16 DT T " o = o o e e g Erchle  — xEnicble whetszlValveMode
5 [SetAppControl W we s e o JWord [Unsigned]BRSTNITI PDis e s s e s e ___iB 5
6 [SetAppOption == mm e iord (TS Mo TBmosng Ll B z|:m::e J— wSetValveMode wAduaNa?vP.S!a,v
7 [SetpointValue] T mm m o [WOTTTS OS] o - = e s f StppConiol — wSetAppContol whctualApgBtate
8 |SetpointValue? e w [Wori@igacdl ———— 14
9 [Ack Wmmmm i - S e == m= wif SetippOption — wSetAppOption ﬁal\a’alutﬂ ”

—— -~ | - P — 15
10 |DataToVTEM W ~ = = e [Word [Unmgneﬂjﬂ!ﬁhﬂﬂ]ﬁ;bﬂ&.a -~ - Dm T 1 iSetpeintyaluct ” e
11 |ACTValveMode - Wcrd'mﬂ!gnwsmng [16-bif] - f 3
12 |ACTValveState - *=|\ilord [Unsigned]/Bit Sing [ TEDi - - — o pun ..I 187 |Selpuﬁw |ReaponsaTuVaWeSei
13 |ACTAppState Word [Uﬁagmduﬁn__mng 16-bif] . —— o7
14 |ActValuel e mw mm ‘Word [Signed] - — — - - pley W ma"“amo_ - fErC:.de
15 |ActValue2 craﬁﬁﬂr‘-——————--__ _-———-—----—_ L=
16 |ResponseToValveModeSet ‘Word [Signed] e
AR L T [T e Ep—————— Ll

Mapping the Interface tag for FB_ValveControl FB is as shown in above picture.

8.3 Add “rB_ValveControl” in PLC Program

FE_ValveControl_1
FB_VaheControl
[ DatzFromVtem j=— awBusDataFromVTEM  awBusDataToVTEM —{ DataToVTEMI |
11 20
[ Enzble — xEnable whctualValveMede — ACTValvelMods
21
[ Set — wSetValveMode whctualVaheState —{ ACTValeSate |
[ SethppControl = wSetAppControl whctualAppState
14
[ SetfppOption :— wSetfppOption Woiualaluel
15
[ SetpointValue1 — iSetpointValue idctualValue? —  ActvalueZ )
16 25
SetpointValueZ = iSefpointValus2 iResponzeToValveModeSet RezponseTo\/zlveModeSel
J
17 26
[ Ack — xManualicknowledge iEmorCode —{  ErorCode )
18 a7
13

Configure the “FB_ValveControl” FB interface tags as shown above. Refer chapter 8.2 - Step—2 to know how to

create external tags and to map the tags.

8.4 Add “FB_Upload_Single_Parameter” in PLC Program

This chapter describes about adding “FB_Upload_Single_Parameter” FB in program & assigning input, output

tags.

FBE_Upload_

Single_Parameter_1

FB_Upload_Single_Parameter

{ DataFromvtem — awBusDataFromVTEM awBusDataToWVTEM —{
EE}

| Execute_Upload — xExecute iResponse —
34

{  Channel U — iChannel iUploadedValue —{
e

{AddressedTargetl— iAddressedTarget xUploadDone —{
6

{ IndexL — ilndex wliploadEmor —{
a7

Configure the “FB_Upload_Single_Parameter” FB interface tags as shown above. Refer chapter 8.2 - Step -2 to

E

know how to create external tags and to map the tags.

DataToVTEMZ
38

Responsel

8.5 Add “FB_Download_Single_Parameter” in PLC Program

This chapter describes about adding “FB_Download_Single_Parameter” FB in program & assigning input, output

tags.
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FB_Upload_Single Parameter_1

FB_Upload_Single_Parameter

§ DataFrom\iem — awBusDataFromVTEM awBusDataToVTEM —{ DataToVTEMZ §
33 ]

§ Execute_Upload — xExecute iResponse —{  Responsel |
34 AD

§  Channel U =i iChannel iUploadedValue == Uplozdvaluz |
35 o

[LddreszedTarget — iAddressedTarget xUploadDone —{  UploadDons |
36 42

[ ndesxl] J— iindex *UploadEmor —{  UploadError )
T 43

33
Configure the “FB_Download_Single_Parameter” FB interface tags as shown above. Refer chapter 8.2 - Step -2
to know how to create external tags and to map the tags.

8.6 Add “FB_Save_Configuration” in PLC Program
This chapter describes about adding “FB_Save_Configuration” FB in program & assigning input, output tags.

FB_Sawe_Configuration_1

FB_Save_Configuration
DataFromVtem —| awBusDataFromVTEM awBusDataToVTEM —{ DataloVTEM4
J L
65 7]
§ Execute_Save — xExecute iResponse —{  ResponseS |
66 L]
xSavingDone —  SavingDone )
T0
xSavingEmor —{  SavingEmror )
=
&7 i

Configure the “FB_Save_Configuration” FB interface tags as shown above. Refer chapter 8.2 - Step — 2 to know
how to create external tags and to map the tags.

8.7 Add “FB_ReadMalfunctionList” in PLC Program
This chapter describes about adding “FB_ReadMalfunctionList” FB in program & assigning input, output tags.

FB_ReadMaliunctionList_1

FE_ReadMalfunctionList
| DatsFrom\tem — awBusDataFromWTEM  awBusDataToVTEM —{ DatsToVTEMS
77 az
| Execute_Mal  — xExecute astMalfunctionlist —{  MalfunctionList §
78 a3
[ AbortM }— xfbort stTimeStamplist —  TimeStamp )
79 a4
[ChooseOther\alve — iChooseOtherValve iResponse —{  ResponseM
20 s
xBusy — Busyh ]
26
xDone — DoneM ]
a7
xError —{ Error ]
2
xAborted —{  fhortedM )
a1 =

Configure the “FB_ReadMalfunctionList” FB interface tags as shown above. Refer chapter 8.2 - Step — 2 to know
how to create external tags and to map the tags.
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- Note

Unsafe status of the system at parallel call-up of function blocks

e The simultaneous access of several function blocks to the output data of a valve (awBusDat-
ToVTEM) can lead to the unforeseeable behaviour of the Motion Terminal, as well as the connect-
ed periphery.

e Ensure that never more than one function block instance can gain access to the output data of a
valve at the same time (awBusDataToVTEM).

I It is recommended to use a separate instance of the function blocks for each valve.

9 Note

e The Common pointers are used in all function block. So user can use the all five function block for
one or two valves depends on the PLC common pointer capacity.

e |If user wants to use all five blocks for 8 valves, then they have to go with higher end PLC.
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9 PLC Configuration Transfer to Controller

9.1 Downloading Mode
Step-1

! Project Edit F R C rt | Vi Onli Debi R di L
i Proje ind/RES| _‘_ iew nline Debug Recording
Ol é‘ 7] | (7} 5= Online Program Change(B) F4 l 3]

== B Online Program Change Shift+F4 ey

ebui ift+Alt+
Rebuild All Shift+Alt+F4

Mavigation

o | o ‘ #| al m Check Syntax 3
b

Program File Setting...
ule Configuration Worksheet Execution Order Setting...

Setting...

ype

(& Unregistered Program
& FB/FUN
& Label
-

-, Parameter

1. Select “Convert” option from menu bar.
2. Click “Rebuild All” option from compile menu.

Step-2

Rebuild All X

| Rebuild a8 programs in the Project.
Conversion Setting

Execute rebulld with the following settings.
Please check details in Options. Options

Label Assignment Retain

Others Do Not Use the Same Label Name in Global Label and Local Label
Optimize the Number of Steps{Level 1)

Program
Execute Check Program after Completing Rebuild All

1. Check the box “Execute Check Program after Completing Rebuild All” option from “Rebuild All” win-
dow.
2. Click “OK” button.

Step-3
i Project  Edit  Find/Replace  Convert m Debug Recording Diagnostics
O R §| ] | (7] Current Connection Destination...
Read from PLC...

Write to PLC...

Verify with PLC... F

Project Remote Operation(s)...

Module Configuration Safety PLC Operation... »
Redundant PLC Operation(G) >
CPU Memory Operation...

Delete PLC Data...

B oL MAIN
= (@ VTEM_Program User Data »
= Local Label Set Clock...
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1. Go to “Online” option from menu bar.

PLC Configuration Transfer to Controller

2. Select “Write to PLC...” option from “Online” menu. Or user can also perform this process by clicking

M, this icon from toolbar.

Step-4
Online Data Operation —
Display  Settng  Related Functions
) VAR - [T~ S - )
| Parameter + Program(] Al Legend
i Open/Close All(T) wil Deselect AlI(N) % CPU Built-inMemory B 5D Memory Card @ Intelligent Function Maodule
Module Name/Data Name * ' I\ﬁ Detail Title Last Change Size (Byte) 2
=15 VTEM_SampleCode_Modbus_Simple . O
E& Parameter
; System Parameter /CPU Parameter 3(20/2023 12:29:11 ... |Not Calculated
{3} Module Parameter 3/20/2023 12:55:29 ... |Not Calaulated
----- ' Memory Card Parameter 3/20/2023 12:21:51 ... |Not Calculated
----- ﬁﬂ Remote Password 3/20/2023 12:21:51 ... |Not Calculated
= Global Label
& GlobalLabel Setting 3/20/2023 12:52:16 ... | Not Calculated
EE Program Detail
o E mam 3/20/2023 3:33:07PM | Not Calculated
=@ POU 0 Detail
I =) vl 209009192 2:96:00 DM | Mt Fale datad h
Display Memory CGapacty [y
Memory Capacity
P M F
Size: Caloulation rogrm TEmen =
| | 160/160KB
Legend Data Mamary Frze
B = - | 151620450
. Toeased Devicz/Label Memory (File Storage Area) Frae
255/256KB
B e | | 2=
Bl e sveortes 5D Memary Card Frae
| | ]
m Exzoute Closz

1. Click on “Select All” option from “Online Data Operation” window to download all program and pa-

rameters.
2. Click on “Execute” button.

Step-5

MELSOFT Application

. The CPU status is currently STOP.
v :l“\_z Would you like to perform a remote-RUN?

Caution:

The programmable controller operation status will be
changed.

Please ensure the system is safe before proceeding.

— | ves | | No

1. Click on Yes to Download the Project.

Step-6

Application Note — VTEM Motion Terminal Comm. with Mitsubishi PLC by Modbus communication - 1.10

Page 45 of 56



PLC Configuration Transfer to Controller

I |

System Parameter: Writing Completed
CPU Parameter: Writing Completed

Mwwum.mwau%nmmimw

- Write to PLC in progress.

Step-7

Display  Setting Related Functions

Online Data Operation - x
B)=E-BE- B3 = BeE]~
| Parameter + Program(F) |  Select All Legend

* CPU Built-inMemory B 5D Memory Card (@ Intelligent Function Module

| Open/Close AI(T)  Deselect All(N)

Module Name Data Name
P ; System Parameter [CPU Parameter 3/3/2023 4:08:27PM | Not Calculated

{23 Module Parameter | |3/13/2023 3:27:42PM | Not Calculated
' Memory Card Parameter 3/2/2023 12:25:21PM | Not Calculated

3/2/2023 12:25:21PM | Not Calaulated
| |

3/2/2023 12:25:23PM | Not Calaulated
|

3/14/2023 10:24:48 ... |Not Calculated
| |

12012030792 3.3£. 7T 08 | Mt Calel:

*

B B oew Title Last Change  Size Byte) ol

K| K& O

N0 RRERRE

[ Gheck Memory Capacity before Writing

Program Memory Frae
| Size Caleulstion

— sousisa
Legend Data Mamory Frae
. o Program:936/1024KB Rastoration Infor1018/1024KB Paramater 1018/1024K8 Davice Commant: 2048/ 204868

(1 ] | ] [ ]

. - 50 Memory Card Free
e | | ooa
. Free: 5% or Less Program:0/0KB Restoration Infoi0/0KB Parameter(/0KE Device Comment:0/0KB

[ ] I ][ ] ]

“Write to PLC” window will close automatically and then click “Close” button to close the window.
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PLC Configuration Transfer to Controller

9.2 Monitor Mode.

Debug Diagnostics Tool Window Help

Current Connection Destination... I. FRMmD mm S8 SRR A
& Read from PLC... l il
¥ Writeto PLC... P
Verify with PLC...
Remote Operation(S)...
Safety PLC Operation... >
Redundant PLC Operation(G) »
CPU Memory Operation...
Delete PLC Data...
User Data >
Set Clock...
| Monitor ]l & Monitor Mode =}
FB Property Management (Online).. & Monitor (Write Mode) Shift+F3
Watch » @ Start Monitoring (All Windows) I
User Authentication... . 28 Stop Monitering (All Windows)
ﬂ Start Monitoring
&% Stop Monitoring Alt+F3

hange Value Format (Decimal)

e Value Format (Hexadecimal)

Device/Buffer Memory Batch Monitor

Program List Monitor..

Interrupt Program List Monitor...

ch Monitoring

d Step Monitor
Switch ST Monitor D

ay (All) Ctrl+F3

B3

Switch ST Monitor Display (Bit Type Only) Ctrl+A

1. Go to “Online” option from menu bar.

Select “Monitor” option from “Online” menu.

3. Click “Start Monitoring (All Windows)” option from “Monitor” option. Or user can also perform this
process by el clicking this icon from toolbar.

N

In monitoring mode “FB_ValveControl”, “FB_Upload_Single_Parameter”, “FB_Download_Single_Parameter”,
“FB_Save_Configuration”, & “FB_ReadMalfunctionList”. Function Blocks is monitored as shown in below image.
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[ E -_1.wnStatus_SimplePLC_D[1] ] [ Status ]
[ ]| 3 |
T
BMOV
ENO
d Vtem([0] )
[
FB_WahleControl_1
FB_ValveControl BMOW
awBusDataFromVTEM  awBusDataToVTEM | EN ENO
I 0 ] [
xEnable whctualValveMode | s d
FALSE b [
|__| wSetValveMode whctualValveState | n
( 0 0 [
wSetAppControl whctualfppState | n
( 0 0 0
wSetAppOption ictualValue
[ 0 (o [
iSetpointValueT ictualValue
[ 0 (o [
iSetpointvalue2  iResponseToValveModeSet |
o 1051
*ManualAcknowledge iEmorCode |
FALSE i
2
BMOV
FB_Upload_Single_Parameter_1 EN ENO
FE_Upload_Single_Parameter FALSE )
awBusDataFromVTEM awBusDataToVTEM . s dl |
o o [ | ] ) )
Response | [ Tiesporsc) ] e
M 21 ] )
ar
iChannel iUploadedalue . 38
[ of | 0 |
1AddressedTarget xUplozadDone | UploadDane
a FALSE [ | FALSE |
indes sloadEnor | [~ Upicaiinor )
&= 50
FB_Download_Single_Parameter_1
FB_Download_Single_Parameter BMOV
awBusDataFromVTEM awBusDataToWVTEM L DatzToVTEM3 BoecuteiDDwnload_ EN ENO
*Execite iResponse | [ ResponseD | DataloVTEMI] ) | s d DataToVTEM
iChannel xDownloadDone | | DownloadDone m_ n =
1AddressedTarget xDownloadError LI DDwnErmr = 65
ilndex st
iDownloadValue
56 =
C_Save_Configuration_1
FB_Save_Configuration BMOV
awBusDataFromVTEM  awBusDataToVTEM | [ DataToVTEM4 [ Execute Save | | EN ENO
*Execute iResponse | [ Responses | DataToVIEMAD] ] | s d| [ DetaToviEm
= xSavingDone | [ SevingDore | - =
76
xSavingerror | [ SaungEnor ] 7
= 73
FB_ReadMalfunctionList_1
FB_ReadMalfunctionList BMOV
DataFromviem awBusDataFromVTEM  awBusDataToVTEM | [ DalaloVTEMS [ Execute Mal_] | EN ENO
Execuie_al *Execile i MalunctionList_) DataTov [EMB[])_| s d DataToV1EM
Thor xAbor stfmestemptist | [ Timeblng ] C_ & ) n *
iChooseOtherValve iResponse _ o (-]
xusy | [ BusM )
sDone | [ DonaM ]
xEnor | [ EmorM ]
xhborted | [~ AboriedMt
= L]
BMOV BMOV
T — T e e
az 1o
DaiaToVTEM[O] | |s d] [ D2002 ] [ DatzToVTEMIO] ) s dj | D2005
—— . —— -
- n n
“ 100 10 105
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9.2.1 Checking Connection:

PLC Configuration Transfer to Controller

Checking the simple CPU communication status

The simple CPU communication status can be checked with the buffer memory or diagnostic functions.

Checking with the buffer memory

The simple CPU communication status can be checked with the storage status of the corresponding setting number in the

following buffer memory areas.

Itam

Address

Remarks

Request to start communication at request

UniG721806 to UnWGT21880
UG 1247300 to Un\G124T327

* Satting No.1: UniGT21806.0

= Setfing Mo.&4: Un\GT21899.F
* Satfing No.65: Un\G1247300.0

= Satting No.512: Un\GA1247327.F

Ready UnbiG721912 to UniET21915 « Satfing No.1: UnlGT21812.0
UnbiG1247412 to UntG1247439 t
= Setfing No.64: Um\GT21915.F
« Satfing No.65: Un\G1247412.0
= Setfing No.512: UniG1247430.F
Simpla CPU communication 0H: Unsat UniG721936 to UnWET21940 = Satfing No.1: Un\G721936
status 1H: Praparing UnbiE 1247460 to UntG1247007 t
—  Setting No 64: UniG721859
2H: Waiting for the request - Setting No.65: Ln\G 1247460
3H: Communicating i

4H: Communication stop

5H: Retry being executed

&H: Monitoring at ermor

AH: Communications
impassible

* Satfing No.512: Un\G1247907

Simpla CPU communication emor code

Un\GT22000 to UnWET22063
UnhG1247008 to UntG1 248355

= Satting No.1: UmMGT22000

* Satfing No 64: Un\GT22063
= Setfing Mo.65: Un\G 1247908

* Satfing No.512: Un\G 1248355

Fig: Simple Communication Status Device No, taken from Simple CPU Communication Manual.

2 [Device/Buffer Memory Batch Menitor] Monitoring

() Device Name Cpen Display Format... Detailed Conditions Monitoring

{®) Buffer Memory Unit [HEX) Address 721936 ~ | |DEC ~ Stop Monitoring
Dimvice Hame ElE|p|c|a|alala|7|6|5|4]al2]1]0 Curram Vaiue Swing Py
[EE— SRR

UTGT21538 aaaaaaaaaaaaaai a3l

[SE——

UTGT21557 0i0/0/0/0i0:0/0/0/0/0:0:0;0 B

-

UGT21538 0,000 00000000 0.0:0:0 o[-

UTGT2153 0i0/0/0/0i0i0i0/0/ 0000/ 00;0 o[-

UTGT21540 0/0/0/0/0/0i0:0/0/0/0/0/0.0:0;0 o[-

UTGT21541 0i0/0/0/0i0i0i0/0/ 0000/ 00;0 o[-

UTGT2158 0/0/0/0/0/0i0:0/0/0/0/0/0.0:0;0 o[-

UTGT21543 0i0/0/0/0i0i0i0/0/ 0000/ 00;0 o[-

UTGT21588 0/0/0/0/0/0i0:0/0/0/0/0/0.0:0;0 o[-

UTGT21545 0i0/0/0/0i0i0i0/0/ 0000/ 00;0 o[-

Fig: Device Memory

If Communication is ready then value will be 3, else value will be less than or greater than 3.
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PLC Configuration Transfer to Controller

Element Selection

[ iFina poL)

5% e

ot || 92 3 X | ar

SimplePLC Status setting No.[1 To 64]
€ unStatus SimpledC_D{1]
€ wnStatus SimplePLC D2
Status.SimplePLC_D(3]
2 wnStatus_SimpleLC_D{4]
€ nStatus SimplePLC_D(5]
& wnStatus SimplePL.C_D{5]
€ unStatus_SimpleRC_D{7]
& wnStatus SimplePLC_D{8]
€ unStatus_Simple?LC_D(8]
€ wnStatus_SimplePLC_D{10]
& wnStatys SimplePLC D111

whctualValveState
a

whctualfppState
(]

wSetValveMode

[}
wSethppControl
[}

ikctualValuel

[

iActualValue2

0
iResponseToValveModeSet
1081

xManualicknowledge iEnorCode

wSetdppOption
[}
iSetpointValue1l
[}
iSetpointValue2
[l

Diplay Target: Al
—_— B Module Label
EN/TE Status ) JEOD:ROAENCPU
= J ENT1EF 1
L ENTIEF Version: 088
@uio Start 1/ No.
& bin_ModuleFailure Module failure <K0>
€ bin_ModuleReady Module ready <XF>
BMOV BMOV Ethernet(PORT1)
BN ENO Y= @ I Ou e setinginor
| FALSE ) L FALSE J 1l )i Statusarea of Each Cons
D1008 s d | [DataFromVtem[0] | [ D1011 | B L Error log area
L J 0 . [ 1] 1] NP NP P W W N NN N N N A S A A
—— N -
n n
b — * 1
= : 5 ’.' ~ : b 3 etw. Kty ein. m. ons <a
0. @ L Communications using a fixed buffer area
- guuEEEg 9 Error log area for MODBUS/TCP function
FB ValeControl 1 Y - gunt .*e .Q = ) Simple CPU communication area
T fassant - t ication start 1 Setting No.[1 To 64]
FB_ValveControl e @ ) Request communication start request Setting No.[1 To
awBusDataFromVTEM  awBusDataToWTEM JataToVTEM1 Er ® @ & Interval communication stop request sctting No.l1 To 64]
- m 0 A @ @ i Interval communication restart request setting No.[1 To 64]
Erable NakveMode | [ ACTVah (Gamtol . Status flag setting No.[1 To 64]
rxm,g: e — eq W mE Ready setting No.[1 To 64)

SimplePLC Status setting No.1
SimplePLC Status setting No.2
SimplePLC Status setting No.3
SimplePLC Status setting No4
SimplePL Status setting No.S
SimplePLC Status setting No.5
SimplePLE Status seting No.7
SimplePLC Status setfing No.8
SimplePLC Status setting No.§
SimplePLC Status setting No.10
imolePLE Statys seffing No.11

FALSE a
21

SimpicPLC Status sctting Na.[1 To 64]

Under Element Selection

Select Module

Expand RJ71EN71(E+IEF)

Expand Ethernet(Port 1)

Expand Simple PLC Status setting No.[1 To 64]

VR WN R

Referring simple CPU Communication Setting No, select Simple PLC communication status
(unStatus_SimplePLC[_]) from “Simple PLC communication for each setting No. requested”

tree in Module page of Element Selection.

Local tag (Status — Word [Signed]).
It communication is established successfully then value will be displayed 3.

Note

-

Drag & drop Simple PLC communication status (unStatus_SimplePLC[_]), and link it to Variable

Point 5. - In Simple CPU Communication, if multiple Settings are assigned to read/write data

with CPX Head module, any of those Setting No. can be used for Simple CPU Communication

status.
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Sample Code For VTEM Function Block

10 Sample Code For VTEM Function Block

This sample code is used to control, read or write, save parameters and diagnostic data of VTEM Motion Termi-
nal module connected to Mitsubishi PLC through Modbus Simple CPU Communication network using “Fes-
to_VTEM_DevCon_Rseries_Lib” library FBs.

10.1 Sample Code for Mapping Modbus Simple CPU Communication I/0 Data to Internal

1/0 Array Tag

Input Mapping

BMOV
[ Vzhel  —EN END

( D1008 — = d —{ DataFrom\Vtem[C] §
2 5

1. Call the “BMOV” Function block to move the input data from Modbus Simple CPU Communication input
data to Internal array tag.
2. Assign the enable tag to “EN” to enable the function block.
3. Assign the Starting address of the Modbus Simple CPU Communication input Data of specific valve in
the “S” input.
4. Assign the number of data to be moved in the “n” input.
5. Assign the starting address of the internal array tag in the “d” output.
Output Mapping
BMOV
Valve — EN ENO
a5
DatzToVTEM[D] — s d — D2002
o6 og
K3 - n
ar 2
1. Call the “BMOV” Function block to move the Internal array tag data to Modbus Simple CPU Communica-
tion output data address.
2. Assign the enable tag to “EN” to enable the function block.
3. Assign the Starting address of the Internal array tag in the “S” input.
4. Assign the number of data to be moved in the “n” input.
5. Assign the starting address of the Modbus Simple CPU Communication output tag in the “d” output.
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10.2 Sample Code for Control the VTEM Motion Terminal Valve Using “FB_ValveControl”
FB

The sample code is used to control the specific valve using FB_ValveControl function block.

+

Motion App 02
Proportional directional control valve

- °

. Before Enable
.
Control % FB VaheControl 1
App Option (Byte 1): Valve type, meaning of actual values - - i Eé_\}al.;evéofr“;&
nc = normally closed Jii awBusDataFromVTEM awBusDataToVTEM
Value |Valve type Actualvalue 1 |Actual value 2 g . 5 5
Bit0..3) (B_il 5) (B_it 6 :x.:::bie wAauaNal\.eModi
14 B5{nc) (14) valve position (0)| valve position (0) wSetValveMode whAcualValveState
15 2x3/3 G (nc) (15)* walve pgsition (0)| valve position (0) ]2 1
46 4/3G (no) (14) pressure (1) T ane mosition (0) | | wSetAppControl wictualAppState
47 2x3/3 G (nc) (15) |pressure (1) valve position (5). L T .": — . i
wSetAppOption 1
78 4/3G (nc) (14) _|valve position (0)| pressure (1) L Lk * iActualValue :
79 2x3/3 G (nc) (15) |valve position (0)| pressure (1) iSetpointValue1 bctualValue2
110 |4/3 G (nc) (14) pressure (1) pressure (1) 50 2
111 2x3/3 G (nc) (15) |pressure (1) pressure (1) po z || iSetpointValue2 iResponseToValveModeSet
App Control (Byte 0, Bits 6 ... 7): Outlet port activation ;(kianuabldvm‘edge |Err0tC0t;'e
A = Active, | = Inactive FALSE FALSE 0
- . o e %
Valve type App Control value ’ L &
00 01 02 03 y F
Qi@ @ o) @l @
4/3G (nc) [ rers P4
2:3/36009 [ [a [a 1 [afa |
F—
Setpoint Value 1 (Byte 2 ... 3): Setpoint valve position g
>
Val.type 4/3G:  outlet port (2) and (4) &
-10000 (14, 32) ... +10000 (12, 34) x 0.0d %
Val. type 2x3/3 G: outlet port (2) J
-10000 (32) ... +10000 (12) x 0.01 %"
Setpoint Value 2 (Byte 4 ... 5): Setpoint valve positiok
Val.type 4/3G: notused
Val. type 2x3/3 G: outlet port (4)
—-10000 (34) ... +10000 (12) x 0.01 %
After Enabled | Actualvalve Mode | Meaning
() reserved

awBusDataToVTEM ||

159,

Running Motion App 1 ... 59

60

Executing Teach-in run

61

Valve is inactive or performs

whctualValveMode

UE self-calibration
|| wSetValveMode

whctualValveState

63 Transfer Mode is active

] | .'w.Sa;aapCoc:rd w»’im.lal.AppState.
2 o Valve State Meaning
wSetAppOption iActualValuel
e s 0 | notready Startup process for Motion Terminal is not com-
iSetpontValue1 iActualValue2 pleted or an error that has been detected and
500 450 limi d is yet to be ack ledged
i) e fSetpo-nf‘/am 'RWTO\/E"!Mwe%{ 1 | configurable | The valve is inactive. A Motion App can be run or
pove? 3 xManualA wiedge nEyrocCo&; a switch to transfer mode can be made.
FAIL°5E T | ease s . 2 | running A Motion App is currently being executed.
3 | failure An error has been detected but not yet eliminated.
Starting / Running a Motion App is not possible.
1. Enter the motion App number in the “wSetValveMode” input tag.
2. Enter the App control value in the “wSetAppControl” input tag.
3. Enter the App option value in the “wSetAppOption” input tag.
4. Enter the setpoint valuel in the “iSetpointValuel” input tag.
5. Enter the setpoint value2 in the “iSetpointValue2” input tag.
6. Once all the parameters entered in the input tags then toggle the “xEnable ” tag to proceed the valve

control.

7. [IfError shows in the “IErrorCode” monitor tag then user has to execute the Acknowledge function by
using “xManualAcknowledge” control tag. Then user has to enable the block once again.

8. Once the function block is enabled then user will get the feedback from the valve like Actual valve
mode, Actual valve state, Actual App state, Actual valuel and Actual value2 in the appropriate tags.

9. And user will get the response to valve mode set value in “iResponseToValveModeSet ” monitor tag in
Integer format.(Refer the Chapter 7.1.2).

10. If error occurs in the block user can get the error code data in “iErrorCode” monitor tag in Integer for-
mat.

11. And Read data will be stored in the “awReadData” array tag as shown in above picture. Data value is

separated in to word of array. For an example if user want to read DINT value then it has to split into 2
word.
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10.3 Sample Code for Upload VTEM Motion Terminal Valve Parameter Using
“FB_Upload_Single_Parameter” FB

This sample code is used to Upload the valve parameter of the VTEM Motion terminal using the Upload single
parameter function block.

¢ Motion App 08« ======ssseeu,
(‘\} Selectable pressure level (ECO) .,

Parameters . Before Execute

‘ Type Index | Parameter Range = | unit

Je_Parameter

System 12 Tubing length at (2) 0....20000 % |imm _Parameter %
» . . awBusDataToVTEM | [0
13%, | Tubing length at (4) 0...20000 | 1mm <
s, 5
14 "4yTubing inner diameter at (2) 2001100 s | 0.01mm
~
15 Tubing imgey diameter at (4) 200... 1100 s0.01 mm
LT 23
20 Drivetype ttmmaga.. |- | Tea,
2 nn, e
( List of supported drives at Support PoRd)* * * * & s s afe s s w s wuwanmesy
21 Drive stroke 10...5000 1mm
60 Installation position of drive ~18000 ... +18000 0.01° = o 0 E3

System parameters

After Execute  orvetype

" FB_Upload_Single_Parameter
| | awBusDataFromVTEM awBusDataToVTEM

).c;xecu.ne iRespons;e L
_ rUpIoadedVaIu: L

; dlarget xUploadDo;r“;

Sudex m [ |

FALSE |

Enter the channel number nothing but the Program SET number in the “iChannel” input tag.

Enter the motion app number in the “iAddressedTarget” input tag.

Enter the index number in the “ilndex” input tag.

Once all the parameters entered in the input tags then toggle the “xExecute” tag to proceed upload

process.

5. Once parameters value upload are successful then the monitor tag “xUploadDone” will be in true
state.

6. And user will get the Upload data in the “iUploadedValue” monitor tag in integer format.

7. And user will get the response of upload process in “iResponse ” monitor tag in Integer format.(Refer

the Chapter 7.3.2).

8. Iferror occurs in the block user can get the error feedback in “xUploadError” monitor tag.

Pwhe
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10.4 Sample Code for Download VTEM Motion Terminal Valve Parameter Using
“FB_Download_Single_Parameter” FB

This sample code is used to Download the valve parameter of the VTEM Motion terminal using the Download
single parameter function block.

FB_Download_Single_Parameter_1
Before Execute : . R e 4
|| awBusDataFromVTEM  awBusDataToVTEM DataToVIEMS )

¢«  Motion App 08 ®=rerveeena.,,
{7} Selectable pressure level (ECO)

|| xExecute iResponse | |
FALSE n
|| iChannel xDownloadDone | [ ©

Parameters . ’ || iAddressedTarget xDom\uadjE‘f;:; L
‘Tvpe Index Pa;am'e.tzr Range Unit e eyl _;nlnm R
System 12 ’Tubingtenmhat(l} 0...20000 1mm JownloadVaive | | |-Dow.ﬂiﬁad‘flue
13 Tubing length at (4) 0...20000 1mm i) — =
14 Tubing inner diameter at (2) 200... 1100 0.01mm
15 Tubing inner diameter at (4) 200... 1100 0.01mm
20 Drive type - -
(< List of supported drives at Support Portal)
21 Drive stroke 10 . 5000 1mm
60 Installation position of drive —18000 .. +18000 0.01°
After Execute yidn oo
“F5 Downlosd_ Sele_Paramele Drivetype
awBusDataFromVTEM awBusDataToVTEM || ToVIEM3
1| z;éxecu!e iResponse | _| Drive
| | iChannel xDownloadDone
r -‘ 19etD] | iAddressedTarget xDownloadError || o <
r : | rllndex o
2000
L 4
1. Enter the channel number nothing but the Program SET number in the “iChannel” input tag.
2. Enter the motion app number in the “iAddressedTarget” input tag.
3. Enter the index number in the “ilndex” input tag.
4. Enter the parameter data value in the “iDownloadValue” input tag.
5. Once all the parameters entered in the input tags then toggle the “xExecute” tag to proceed Download
process.
6. Once parameters value download are successful then the monitor tag “xDownloadDone” will be in true
state.

7. And user will get the response of download process in “iResponse ” monitor tag in Integer for-

mat.(Refer the Chapter 7.3.2).

8. [Iferroroccurs in the block user can get the error feedback in “xDownloadError” monitor tag.
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10.5 Sample Code for Save the VTEM Motion Terminal Valve Parameter Using
“FB_Save_Configuration” FB

This sample code is used to Save the valve parameter of the VTEM Motion terminal using the Save configuration
function block.

Before Execute r: suve conguration 1
’ " FB_Save_Configuration ‘
L awBusDataFromVTEM awBusDataToVTEM

s 24633
xExecute iResponse L;i

xSavingDone ‘

xSavingError

J
~ 7

After Execute

F.B_Sa;;;éonﬁﬁumﬁo; ‘

g.'r_'.‘ 1 | | awBusDataFromVTEM  awBusDataToVTEM | [
- 5 22858 32831
| xExecute iResponse | 1 ]
mee __________| 2
xSavingDone | | yingDone |
TRUE
xSavingError ingeror |

Fase [ | 'FA/LISE

[ERN

Toggle the “xExecute” tag to proceed save process.
Once parameters value save are successful then the monitor tag “xSavingDone” will be in true state.
3. And user will get the response of save process in “iResponse ” monitor tag in Integer format.(Refer the

Chapter 7.4.2).

4. Iferror occurs in the block user can get the error feedback in “xSavingError” monitor tag.

N

10.6 Sample Code for Read the Malfunction list of the VTEM Motion Terminal Valve Using
“FB_ReadMalfunctionList” FB

This sample code is used to read the malfunction list of the VTEM Motion terminal using the Read Malfunction
list function block.

Addressed | Meaning
target

» 0 Malfunction list of the valve whose process
o* data are used

100 ... 107 | Malfunction lists of the valves at slots 0 ... 7

u
s
B

“ Before Execute

B
.

= ) | latfunctionList
| | awBusDataFromVTEM awBusDataToVTEM ||
L E e Maf
FALSE

xAbort stTimeStampList
FALSE
|__| iChooseOtherValve iResponse | |

xBusy L
FALSE
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i - EE ProgPou/MalfunctionLst ==

BCR =10 | =

en® = &nl -
After Execute . | *’%m*naanm 154 Decrmsl
5 iMafunctionSubcode 1 Decimal
&5 iMalfunctionClassification 3 Decimal
FB_ReadMalfunctionList 1 éﬂox}si I3 |Decimal
F8_ReadMalfunctionList A5 iMinutes 13 |Decimal

| | awBusDataFromVTEM awBusDataToVTEM - L

] 12s el i5iSeconds 39 Decimal
f‘ggﬁé“l\ﬁf | xExecute 5 iMiliseconds i947 jDec»mal

[roe ] = 2] |-
L j‘i?" stTimeStampList 3 MalfunctionCode 178 |Decimal
(Croetirevane) | ia E alve Feeponse i MalfunctionSubcode 3 |Decimal
“—2‘_—_ o . i iMalfunctionClassfication 3 |Decimal
xBusy i Hours 6 Decimal
!5;‘:: i3 Minutes 13 |Decimal
¥ iSeconds 6 Decimal
xError Error it Millseconds |58 |Decimal

m;j: I \FAILSiEW ) = EProgPou/TmeStznv

ease [ FALSE | i Hours 6 Decimal
@ = g iMinutes 15 Decimal
B5iSeconds 56 Decimal
& iMiliseconds 1161 |Decimal

1. Enterthe Choose other valve nothing but the process data or specific valve selection in the “iChooseO-
therValve” input tag.

2. Toggle the “xExecute” control tag from false to true to read the malfunction list.

3. |If Error shows in the “xError” monitor tag then user has to execute the abort function by using “xAbort™
control tag.

4. Once abort done then the monitor tag “xAborted” will be in true state. Then user has to execute the
block once again.

5. Once malfunction list read are successful then the monitor tag “xDone” will be in true state.

6. And user will get the Malfunction list in the “stMalfuntionList” structure data type tag as shown in
above picture.

7. And user will get the current time stamp in the “stTimeStamp” structure data type tag as shown in
above picture.

8. And user will get the response of download process in “iResponse ” monitor tag in Integer for-

mat.(Refer the Chapter 7.5.2).
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