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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 Instruction

9 Note

Text.
e Instruction.

1.2.2  Text Symbols and Markers

1. ---> Figures denote activities that must be carried out in the order specified.
e ---> Bullet points denote activities that can be carried out in any order.
— --o 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™)

Names of windows, dialogs and buttons such as “Message Window”, “Dearchive Project”,

“0K” . . >
“OK” as well as designations are shown in inverted commas.

Names of keys on the PC keyboard are represented in the text with uppercase letters (e.g.

CTRL ENTER KEY, CTRL, C, F1 etc.).
CTRL+C For some functions, two keys must be pressed at the same time. Example: The CTRL key to-
gether 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
/ righthand mouse button is to be used, this will be explicitly mentioned.
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Introduction

2 Introduction

The Festo_VTEM_DevCon_FX5U_LIB library is for Mitsubishi GXWorks3 with FX5U-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 FX5U-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”.

VTEM Motion Terminal Commissioning with Mitsubishi FX5U-Series PLC by Modbus Simple CPU Communication -V1.10

FB_ValveControl Fé_Dov.'nloaa_Si;xglg_F’aramete_r Fé_Rea Mafuncionbiot
awBusDataFromVTEM  awBusDataToVTEM putimbialet sV TENS btV I EM awBusDataFromVTEM  awBusDataToVTEM ¢
xEnable whctualValveMode sExeiie iResponse xExecute astMalfunctionlist »
wSetValveMode whctualValveState iChannel xDovinloadDone xAbort stTimeStamplist *
wSetAppControl whctualAppState S e et hE LR iChooseOtherValve iResponse *
wSetAppOption iActualValuel iindex xBusy -
iSetpointValuel iActualValue2 iDownloadValue xDone »
iSetpointValue2  iResponseToValveModeSet Fé_Savt_a_Conﬁguratio; xError #
xManualAcknovdedge iErrorCode awBusDataFromVTEM awBusDataToVTEM xAborted b

xExecute iResponse
FB_Upload_Single_Parameter
awBusDataFromVTEM  awBusDataToVTEM xSavigDone
xExecute iResponse » i i
iChannel iUploadedValue »
AddressedTarget xUploadDone *
ilndex xUploadError =
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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
FX5U CPU (Mitsubishi PLC) Firmware V1.281 & 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

Warning

e Simple CPU communication (Modbus TCP Compatible) is possible in GX Works3 version
1.090U and above, and also for PLC Firm ware version 1.281 and above.

2.2.1  PLC Firmware up-dation:

e Initial Checks: (PLC year of Manufacture, PLC Firm ware, Softwares- GX Works3 - 1.090 (Version) and
above.

e  Confirm with PLC Manufactured year -2018 & above (S| No. Should start with 18- which denotes year of
Manufactured).

e  Check Firm ware version of PLC- should be 1.281 & above (GX Works 3- In Diagnostics, System monitor-
Firm ware version data will be available). If it less than 1.281 or less, 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 Disgnostics Tool Window Help -8 X
DRPAS O e x£ Cument Connection Destination... ?ﬂﬂﬂ nE 282 R R aa ¢ ';'_5&1 MR [ —
L I 2=

bzl AT T TRARL S EZTLABEYI=EEINEF.
Write te PLC...
Verify with PLC...

Remote Operstion(S)... -
Safety PLC Operation... + @
Redundant PLC Operaticn(G) -

CPU Memary Gperation...

Delete PLC Data...

User Data v
Set Clock...

Meniter

Watch 3

User Authentication...
[
[ 1L

B g FB/FUN

e }\|N— re——— Caar Vake RafoashiN)

o 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.
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2.3 Topology
When we want to communicate between Mitsubishi FX5U PLC via Modbus protocol the following system archi-
tecture must be followed.

Ethernet Connection

Work Station
st Controller for electrical inputs (analogue/digital)
Flexible Function for fast control of specific applications

FX5U - 32MR/ES Ethernet via software app

renvo | rewro | resvo | rewro «

integrated supply
pressure and
temperature
sensors for data
analysis

i

: VTEM Motion ™ & I I I '
Terminal |

Valves with embedded pressure,
Temperature, and position sensors
With controller for closed loop control

9 Note

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

VTEM Motion Terminal Commissioning with Mitsubishi FX5U-Series PLC by Modbus Simple CPU Communication -V1.10 Page 8 of 55



VTEM Motion Terminal Module overview

3 VTEM Motion Terminal Module overview

3.1 VTEM Module overview

L] 2] [5

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)

© 1] ©f
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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:

Operating mode and network protocol

DIL switch 2-

Diagnostic mode or data field size

Hay

(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
# || DIL1.1: OFF Remote 1/0
D ] |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 moedule without controller. Y

|| DIL1.1:ON Remote Controller

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

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
o .: DIL 1.2: OFF EtherNet/IP S —
|:| ] |' (factory setting) The CPX terminal uses the EtherNet/IP network protocol.
1 z

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

The CPX terminal uses the EtherNet/IP network protocol.

i 2

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.

VTEM Motion Terminal Commissioning with Mitsubishi FX5U-Series PLC by Modbus Simple CPU Communication —V1.10 Page 10 of 55



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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Software Configuration

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

o 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_gh/SupportPortal/Default.aspx?tab=0&q=8004365
Step-1
{ . 8 Festo Field Device Tool o £ w3
(puara
\
‘—) Actions | Extras Help FESTO
4 5] [ e @ = z a = o .o
A fomom e B @ &G E o\ @ |
Scan Firmware Recovery Favorite || Firmware Network  Diagnosis Identification Versions Reboot Homepage FMT |
General Sevice Web Tools |
view | Graphic view ‘ + | Device properties o
Device name |P Address Device type MAC Firmware &:;23{;’:‘3 (F:T’ﬁ)&gg?ump
[ & € Festo-DefaultlP 19216815 CPX-FR36 00:0E:F0:53:14:5C 1.15.0.0.17516 (88044083945 | | Serialnumber. DFBB0C0380A00A%6
: s x
Firmware Network properties [ | Py ot
Firmware with Backup NOC: unknown
o e Device name: [ETEEETIE o Fimware: 1.15.0.0.17516 (88044082945)
xR DHCP no
D'aﬁ“‘s CUE NS ek IP Address 192.168.15
Backuf A IP Netmask 255 255 255.0
s = it Gateway 0000
RERIE Subnetmask 255.255.255.0 DNS 0.0.00
Identification s MAC: 00:0E:F0:53:14:5C
Standardgateway’ 0000
Versions Mode: nomal
. DNS-Server 0000 CBUS-Rev. 255 (HW:255, SW:15)
Bootapplicatior CPU ARMS26E)-S
Reboot <
Telnet S ens B m Rommcale Projectname:  Festo-DefautlP
o ® Usethe folowng IP-Addvess Kemel FESTO CPX
Homepage Driver: CPX-FB36 1.15.04b360 (38044082945
= PAddress ) [CEC)
S = CPU ARM926EL-S
EMT Subnetmask 255.255.255.0 o Pataibier sknown:
— s} IP Address 192.168.1.5
Copy IP address SN 0000 IP Netmask 255.255.255.0
) \ . MAC 00:0E:F0:53:14:5C
Favorite i S L ENGP over ENGT: False
ENGP False
Cancel -
] o I 0 ¢d ]+ .0 I&,- - I V2.10.4.46788

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.

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

Pwhe

®
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Software Configuration

4.2 Establish VTEM Module Connection
Note

e 2

Step-1

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.

User can download the Festo Field Device Tool form Festo support portal website using below
link.

https://www.festo.com/net/en-gb_gh/SupportPortal/Default.aspx?tab=0&q=8004365

9 Note

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

e Edit View Online CPX Extras Help

E‘ EE./\

<

What do you like to do now?

o (@ Establish online connection td

(O Establish connection to the tep

Module Type
B0
B1
82
83
84
85
86
B7
88
89
810

(O Download settings that have

(O Work just offline

Show Wizard on Stag

Next> Cancel

Open the CPX Festo Maintenance Tool from following path

Windows Start » Festo Software » CPX Festo Maintenance Tool

! 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.
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Step-2
‘/ Wizard X

Communication Settings
Please select the appronate settings for your connection
to the controller

(O use CPX-USB Adapter

Local COMPort  [COM3 v

The service interface of the CPX node is not electncally

y isolated
14 | 5 Always use an electrically isolated serial converter or

a Festo USB adapter.
o @ use TCP/IP

Use of a non-isolated cable could damage your
computer
Controller IP Address [ 192 . 168 ¥ .5 ] e

< Back m Cancel

9 Note

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

1. 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)

il Untitled - CPX-FMT - [ONLINE TCPIP 192.168.1.5] - | X
File Edit View Online CPX Ey* E—
= 3 > & e E&' Module #0 O X FESTO
e o Module Parameters Diagnosis Force Mode Idle Mode Fail Safe
Parameter Value
via saved IP parameters |
IP Address 192.168.1.5 ]
1P Mask 255.255.255.0
[ 1P Address Gateway 0.0.0.0
i MAC ID 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 Remf
B 1  4Al-U-1- Analogue input = (=] 3 Defaults
B2 VTEM - Festo Motion Ter M=...
Refresh Cancel Apply Help
A
For Help, press F1 1:58 Byte(s), 0:50 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 1Q-F 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 Edit Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help
DRA&S Ole i P RREg s RRRRIRER A8 S EER @ imlim]
AR EONHER BRE|GR B (DR G| (B W

ation B x

N.
S |

New

UONEWLIOJU| Pa|IE}q UoKRINBLU0D aulIndu| Zg

Series | FxscPU
Type B8 Fy 5y

Program Language Do not Specify

uonosj@s juswall N

b U2IBA §3q

™ Connection Destina... ®= Navigation |

E=S Output EH Progress ET Find Result

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

1. e [Project] => [New]
Select “New Project” to create a new project.
2. Select “FX5U” 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

Users can also create “New Project” by clicking shortcut key CTRL+N or ICON [ .
CPU model and Programming language can be select as per user requirement.
In this App note as example we have considered FX5U-32MR/ES CPU.

Step-2
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B MELSOFT GX Works3 (Untitled Project - O X
i Project Edit Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help
NEA& 9e lxmnenppgoeseagaeEgns AssRRReat  -||[=le00=n i@
e = E =l s e e N el A A A = e

3 x

ST

Savein: | [ Desktop

* OneDrive

Quick access

) aulindu| gy

ule Configuration

Libraries

Libraries
] m

This PC ol
Metwark

| 2, Parameter @

aag|day pUB pul4 ! ! UOREWIoU| paIEI8Q UoREINBIUO?

|kt CRARAT Kb icbi

File name: |VTEM_SampleCude_Modbus_S\mpleComm V| | Open I

Save as type: GX Works3 Project (".gx3) =

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.)

™ Connection Destinatio & Navigation
E= Output ET Find Result °*' Device Assignment Confirmation % Device List ° Cross Reference 1

Save the project as desired.

5.2 Ethernet port parameters

=3  Note: Follow this step based on the PLC preferred.
FX5UCPU
e Double click the [Ethernet Port] under [Module Parameter] => [FX5UCPU] from the project
tree to access the Ethernet port Parameter page.

FX5UCPU
Navigation

S AR - MY

dule Configuration
a 3 Program
& FB/FUN
o (a Labdd
o @ Device
| [, Parameter

e Parameter

CPU Pasameter
= € Module Parameter
[T
¢’ 485 Serial Pont
¢’ High Speed VO
g’ Input Response Time

Analog |
»_Anslog Output

1. Expand “FX5UCPU” from “Parameter” option.
2. Expand “Module Parameter” and Double click “Ethernet Port” option.

Check parameter
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: Project Edit Find/Replace Convert View Online Debug Recording Diagnostics = Tool | Window Help
DBRAS| e -] |78 0T e e | TR B ER i | 9 g Memory Card »
rEE O 6E S ZRE GR B

& |% | Check Pregram...

B 2

Check Parameter...

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

Legging Configuration Tool...

Realtime Menitor Function...

GX VideoViewer...

Muodule Tool List...

Drive Tool List...

Predefined Protecol Support Function...

- Circuit Trace...

U Parameter Update Firmware...

ule Parameter Pregram Configuratien Diagram(H)
Et}'le_me.t [ Profile Management »
serial Port Reaister Simole Device Communication Librarv...
1. Click on Tool.

2. Click Check Parameter.
3. Check whether Warning symbol cleared.

5.2.1 Procedure to set IP address of PLC
! Project Edit Find/Replace Convert View Online Debug Recording Diagnostics Tool  Window Help

iDBA& alel  FlliXERexERRoaxsa@aMR RS xR R0  |limloi@@®e
s sl Yl N el e e A e A A - Sl = e

Mavigation LIS L Module Parameter Ethernet Port X

=E ‘EE|¢'| Setting ltem List

Settin
STaraiEn |Iann the Setting kem to Search | ﬂ — 4
U5 192.168. 1. 1
Basic Settings 255.255.255. 0
Own MNode Settings
CC-Link IEF Basic Settings Binary
EASDRP It s = CC-Link [EF Basic Setings
E:ctama.l D!evlce Cartfiguration To Use or Not to Use CC-Link |EF Basic Setting Mot to Use
Transmission Port Settings
{4 Application Settings Metwork Configuration Settings =<Detailed Setting>
Refresh Settings <Detailed Setting>
= MODBUSITCP Settings
To Use or Not to Use MODBUSITCP Setling Mot Used
Device Assignment {<Detailed Setting> =
=] External Device Configuration
External Device Configuration <Detailed Setting>
=] Transmission Port Setiings
MELSOFT Transmission Port UDP/IP Use
MELSOFT Transmission Port TCP/IP Use
Set the assigned to MODBUS device

e Check Restore the Default Settings
ltem List  Find Resul

D>

‘:'g MNavigation

1. Expand “FX5UCPU” from “Parameter” option.

2. Expand “Module Parameter” and Double click “Ethernet Port” 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 use Simple CPU Communication

Eﬁ MELSOFT GX Werks3 ...\Desktop\VTEM_SampleCode_Modbus_Simple Comm.gx3 - [Module Parameter Ethemnet Port] - a X
i Project Edit Find/Replace Convert \View Online Debug Recording Diagnostics Tool Window Help -8 %
DBRAG|Ule - dBEesREEos nagannnmg o8 BRROar | i% 000 B/ Mx = imeBEs.

EaE DR hR R BRI GBEloD R0 T kB 0w

LI L Module Parameter Ethernet Port X

em Setiing

- Simple CPU Communication Setting
To Use or Nt to Use Simple CPU Communication Use

2 Simple CPU Communication Setfing <Detsiled Settings 0
5 Basic Setings = Time Seting

@ Own Node Seftings Time Setting (SNTP Client) Not Use.
CC-Link IEF Basic Settings. SNTP Server P Address 0.0.0. 1
MODBUS/TCP Setiings T St Bt Disable

Extemal Device Configuration
Transmission Port Settings BIEEEE T e T
-89 Application Settings Time Intervals
- FTP Server Settings =) Specified Time (Hour, Minute, Day of Week)

FTP Clint Settings 5] Clock Time (Hour, Minute)
Web Server Settings Hour

~@ _sr:::\:;:nu Communication Setting a Minute
Sty 5 Doy of Vieek

- it Sensor Solution Settings Sun
SLMPSND Instructon Settings Mon

Tue

et the setting of Smple CPU Communication.

Find Resut Restore the Default Settings
ftem List  Find Resul

vice Assignment Confirmation "% Device List **" Cross Reference 1

1. Expand “FX5UCPU” from “Parameter” option.

2. Expand “Module Parameter” and Double click “Ethernet Port” option.

3. Expand “Application Setting” and Double click “Simple CPU Communication setting” option.
4, Set"Use" in use or not use Simple CPU Communication.

5. Open Detail Setting in Simple CPU Communication setting.

5.3.2 Simple CPU Communication settings

| Lsency Tme Commurication Destrisieg Fter
e 0] (0s to 2550) Show Al é | [ Hide Rows Where Sating Has Not Been Set
Seting | Communicaon | Commurication Sefing o ey Togu g wricaion Compuscaion| iy "
i mirunicason wrication Set IF Addresa) . z ritorie
Ne. Patiern Executon Intervalims) ! = PLE No. | Souree = L= 2
Source it 4 -
Virte Fixed Irserval 10| Host Sesion(152. 168 1. 1) [ ot Specs ES
Read Fixed Iterval 1 MoveUSTCR1SZ 168, 1. 5 Not Speci > 000
Communication Destination Setting x -
ES
Trem e >
IPAddress input Format DEC =
Device Type MODEUSTCP-compstitle dev -
IP Addvess 192,168, 1.5 =
TCRUDP e =
SLWPSNO Inscton St Parthe [ .
Host Station Fort o, 502 .
Opsons(Hexadecimsl) D 5

Please se the device tange of MODBLIS/TCP compatible device wihin -
(e e oK Cancel

ColDto 65535)
Inpus(D 10 £5535)

<Vierd Devioe
Input Registerllto 65535
Holding Registeril o 65535)

Check Restore the Default Settings.

Rem Lt Find Femt

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
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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.

File Edit View Online CPX Extras Help

| | o & REIETEN A FESTO

< >
Module Type Inputs. Outputs Diagnosis

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

B1 4AI-U-l - Analogue input 10=0 11=0 12=0 13=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 3 I:58 Byte(s), 0:50 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 /0
code 16-bit
access
read 3 45357 . 45391 CPX status information read [}
4y registers 453592 . 45647 Process data inputs read B
45648 _ 45655 Diagnostic memory paramet- | read [
45656 _. 46055 ers read C
46100 Diagnostic memory data read [s]
Modbus connection timeout
write 6,16 |40001 _ 40256 Process data outputs write D
4y registers 40257 _. 40264 Diagnostic memory paramet- | write |
46100 ers write o
Modbus connection timeout
read fwrite 23 45357 _ 45391 CPX status information read Q
4x registers 45352 _ 45647 Process data inputs read B
45648 _ 45655 Diagnostic memory paramet- | read C
45656 _. 46055 ers read C
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 codes for the bus node CPX-FB36 in operating mode
Remote 1/0

Fig: Modbus Address for Reference, taken from CPX-FB36 Manual.
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5.4 Adding Library to the project

5.4.1 Import Festo_VTEM_DevCon_FX5U_LIB (Library) in FB/Fun under program
Step -1

Element Selectionl o x
|(Find AOU) | e8| v X | ar
User Lprary | 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”

Step-2
[ MELSOFT 6X Works3 [zl

\'6} Register user library to the list.

Click “OK” button in import configuration window.

Step-3
E Register Library to Library List >
"™ <« VTEM Mitsubishi FX5U Modbus Simple Com... » 02 Library v O Search 02, Library p=l

Organize « New folder = - | 0
~

[ This PC A Name Date modified Type Size

[ Desktop | | Festo_VTEM_DevCon_FX5U_LIB.usl 3/15/2023 1:27 PM USL File 1,340 KB
| Decuments

¥ Downloads

b Music

&=/ Pictures

B Videos

e Local Disk (C:)

== Devaraj - Projec ¥

File name: ‘ v| User Library(".usl) ~

Coz2

1. Select “Festo_VTEM_DevCon_FX5U_LIB.usl”.
2. Click “Open”

After successful import of Festo_VTEM_DevCon_FX5U_LIB.usl will be displayed in User Library folder as shown
in below picture.
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i Project Edit Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help

tORPA&Ivle JXDDea oA saBRARRE (NI,
‘2R ODMARE BRIBGROA RISH L Fik/B 0K,
Navigation g x Element Selection 2 x
% | o | g an - EE G R
RBh Project Display Target: Al e
E1 Module Configuration [© User ibrary
B 3% Program = Ly Festo_VTEM_DevCon_FX5U_LIB
& FB/FUN - an P8
B Rit' Label &8 FB_Download Single_Parametes
o @l Device ) FB_Read_Bits_From_Word
W (% Parameter c FB_ReadMalfunctionlist

g’ System Parameter
| £ FX5UCPY

) FB_Save_Configuration
&y F8_Upload Single_Parameter

ase|day pue puj4 || UOREULOJU| Pajielaq UoHRINBUUOD Bl Indy| Za |

¢' CPU Parameter 2 F8_ValveControl
= §; Module Parameter o FB_Wnte_Value_To_Word
.5, Ethemet Port 4 &3 Global Label
g’ 485 Serial Port - (53 Structured Data Type
¢ High Speed /O &% stMalfunction
¢’ Input Response Ti 43 ATimeStamp
¢’ Analog Input 3 ). Device Comment
¢’ Analog Output
¢’ Expansion Board
*| Memory Card Param
. Module Information
f:. Remote Password
Device Comment
* Connection Desti... [RESINPWEETEIY POUlistI Favovitsl "i*"')j Module Library l
= Output BM Find Result * Device Assignment Confirmation ¥ Device List *** Cross Reference 1
| | | Fx5U | Host

9 Note

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

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

Navigation s q

o 2| g '

1 Module Configuration B User Libirary
= L3} Festo_VTEM_DevCon_FX5U_LIB
it Initial 25 @
. =
ﬁ" S.can [z FB_Download_Single_Paramete|
G [z FB_Read_Bits_From_Word

Element Selection 1 x
| (Find POU) |30 84| ar

Display Target: All v

5
o
=
=
@
Q
o
3
=
=]
c
8
=
3
(=)
9.
)
3
(=%
E
o
E)’
E
=
o
= |
(=%
o
2
o
Py
@
=
o
a
()

fif) Event 2 FB_ReadMalfunctionList
¥} Standby y FB_Save_CorI};guration
i1 No Execution Typ= [z FB_Upload_Single_Parameter
{8 Unregisters< Program ey FB_ValveControl
& FB/FUN 2 FB_Write_Value_To_Word
= (& Label = (8 Global Label
{is Global Label % Global
[ Structured Data Types # (33 Structured Data Type
= @l Device @ | Device Comment
] . Device Comment
i Device Memory
L=’ Device Initial Value
m £, Parameter
Device Comment
™ Connection Desti... ':'g Navigation PoU LiStl Favoritesl History] Module irary_]

Drag and drop the All FB’s from User Library folder to the FB/FUN as shown in below image.
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Method 2:-
Navigation Element Selection 1 x m|
| Find POU) |8 08 (¢8| - @] o X |2 B
Display Target: Al | =
[= User Library g
&l L3} Festo_VTEM_DevCon_FX5U_LIB &
1 Initial = @ FB | 5
i Scan - ,g?‘ Register to Library List > §‘
fi1 Fixed Scan Lﬂ F ¢ Delete from Library List 9
fi%1 Event a ; Update the Display Information of Library %
£
§:t Standby G @ Show Program/EB/FUN File =
fift No Execution Type - - =
(& Unregistered Program an Update Libary POLL.
@& FB/FUN a Add to Project » None
R (s Label E@Gld | Help.. Creats FB File
= L 2 :
H iz Global Label % Global =
[ S.tructured Data Types [ (3 Structured Data Type ;‘
= “ LR # | Device Comment a
i} Device Comment P
B e Device Memory g
fs=' Device Initial Value @
o £ Parameter
FB
e~ = Navigation POU Listl Favorites] Historyl Module Library

1. e Right Click on FB under [Festo_VTEM_DevCon_FX5U_LIB] as shown in below image .
2. Go to Add to Project => Select “Create FB File”.

After successful addition of Festo_VTEM_DevCon_FX5U_LIB will be displayed in FB/FUN folder as shown in be-
low picture.

Mavigation I x Element Selection
= g - (@D LY
] Display Target: All
Meodule Configuration I User Library
[FgEn =) Ly} Festo_WVTEM_DevCon_FX5U_LIB
:] Initial = [ FB

|-y FB_Download_Single_Parametel
|2y FB_Read_Bits_From_Word
|2y FB_ReadMalfunctionList
|2y FB_Save_Configuration
|2y FB_Upload_Single_Parameter
egistered Program |2y FB_ValveControl
2 @ FB/FUN 2y FB_Write_Value_To_Word
B &) Global Label
= = Structured Data Type
i3 stMalfunction
i3 stTimeStamp
. Device Comment

Parameter

FB

" Connection Desti... DE Mavigation POU L'-‘Jtl Favorﬂ:esl H'-‘Jtoﬁ'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_FX5U_Lib will be displayed in User Library folder as shown in
below picture.
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Navigation o x

5 T

oject
Aodule Configuration
B @ FEFILE
o @ FE_R

H fis Global Label

B fF Structured Data Types

e Comment
e Memaory

vice Initial Value
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6 Elements in Festo_VTEM_DevCon_FX5U_LIB
The function blocks in “Festo_VTEM_DevCon_FX5U_Lib” library are described in detail in the following chapters.

Function Blocks

1. FB_ValveControl block is used to Control the Single valve in the motion terminal.

Nowy kW

Structured Data type files

1. stMalfuntion
2. stTimeStamp

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.

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”
(VTEM)

Instructions on safe use and important notes on han-
dling, installation, commissioning and maintenance of
the Motion Terminal VTEM.

“Description of Motion Terminal VTEM,
function and parameterisation”
(VTEM-BES-...)

Detailed description of the Motion Terminal VTEM as well
as its function and parameterisation

“Motion Terminal VTEM description,
Motion App ...” (VTEM-MA-... / GAMM-A...-..)

Detailed description of the Motion Apps for the Festo Mo-
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=5675&q=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.

e

66 6 6006 6 6 &

OO

Valve at slot 0 i) 2 3 4

The exact structure of the input and output data is described in detail in “Motion Terminal VTEM
function 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 O || Byte5 | Byte 4 | Byte3 | Byte2 [ Byte1 | 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
Byte 3 | Byte2 | Byte 1 | Byteo [ Byte 5 | Byte s | Byte3 | Byte2 | Byte 1 | Byte 0 || Byte 5 | Byte s | Byte 3 | 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 | Bits | 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.
0 1 | configurable | The valve is inactive. A Motion App can be run or
60 Executing Teach-in run 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.

Device Name

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 communica-
tion 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
automatically combines 2 bytes into word device in Word format (valve at slot 0: 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.

Current Value

D1000

01001

01002

01003

01004

01005

D1006

D1007

D1003

=== == ==l =

D1009

D1010

[=) —. NN}l o] ] e e R )

01011

D12
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01014

=t Wl —i | —t ele] i o R o e e e e RS

H—‘-—‘H—‘GGGGGGGGM
BE B - - e EEEEEREE

—‘—‘-H—‘-GG—‘GGGGGGGG&-

01015

D1016

D107

157

[=] — Qeelf=]) — o=l —i o R o o e e e | e ) e e L

U (TS [

D1013

D1019

QDo 0IQI0N0I0 0000000000 aam
DO 0IQI0N0|I0 0000000000 aam
QIo|oloo|oQ|o|o|o|d|oalolo|lo|a|a|la|a| D
[=1N=AN = == == A =] Y Y = R Y R = R
DO 0IQI0N0I0 0000000000 a0 m
[=2=2=] R=h =) =] =] ] =] Rl = = ] e = [ =] e = e =
(=] o= | e (e} (e e e e e e | e e e e ) e e ) e e e T -

=] - EIEIEE - BEEEEEEEEEEEEEE
=] - | = (= == = = = - BEEEEEEEE

H

[=] — Qe=j=—f-—)j=—]g=—) — ge]

il © | = b

Device Name

Current Value

02000

02001

02002

Bl = | S| L

02003

02004

D2005

02006

02007

02008

02003

02010

02011

02012

02013

oo o oo oo oo ool o olalm
oo o oo oo ool ool o olam
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oo o oo oo oo oo oo om
oo o oo oo oo oo oo o s
=IE=TR=IN=TR=10=] — | — E=IN=IE—AN= IR =Yi ]
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(=) ] ] i | o e e e ] o e R
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(=2 ) ] ] — . )] ) —. o] ]
(=] =l =] ] — Je} ) —. [f] -]
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(=) ] ] i | | ]

Data from CPX-Fb36
module

Data from Analog module

Data from Valve 0

Data from Valve 1

Data from Valve 2

Data from Valve 3

Data from CPX-Fb36
madule

Data to Valve 0

Data to Valve 1

Data to Valve 2

Data to Valve 3

The input data and output data of a valve are transferred to the function blocks as ARRAY [0..2] OF WORD.
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7 Festo_VTEM_DevCon_FX5U_LIB’s Function Blocks
The function blocks in Festo_VTEM_DevCon_FX5U_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.
Data Type
Argument Name Argument . ype / Description
Type Unit Type
Word [Un- . .
awBusDataFromVTEM INPUT signed]/Bit String tTir;i ?'g\r/r:?r?a?fr;zzﬁ)ga;a rﬁ;gl\tls?hfir:m tL]te Mo-
[16-bit](0..2) PP put.
The 6 Bytes of output data that must be sent to
Word [Un- the Motion Terminal are available at this out-
awBusDataToVTEM OUTPUT |signed]/Bit String put.
[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.
S|gn§.d]/B|t 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 ".‘p“.t .for set‘glng thg Motlon App cpntrol. 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]pu"ﬁc'for setpng thgf{\/\onog A’&p S.eng' The
[16-bit] significance is specific to the Motion App.
iSetpointValuel INPUT Word [signed] Inpu'g 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 in-
xManualAcknowledge INPUT BOOL put (corresponds to specification “bySetValve-
Mode := 62” --> Valve status becomes “configu-
rable”).
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

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 ¢
xExecute iResponse »
4+ iChannel iUploadedValue -
1 iAddressedTarget xUploadDone *
4 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.
) .. | The 6 Bytes of output data that must be sent to the
Word [Unsigned]/Bit | \otion Terminal are available at this output
awBusDataToVTEM OUTPUT String [16-bit](0..2) put.
Rising edge at the input starts the transmission. If
the “TRUE” signal is removed before transmission
xExecute INPUT BOOL is 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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Data Type
Argument Name Argument . ype Description
Type Unit Type
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 Fé_DcwmIoaa_Sir-‘.gI;_F‘aramete_r
1 awBusDataFromVTEM awBusDataToVTEM

xExecute iResponse

} iChannel xDownloadDone
J‘ iAddressedTarget xDownloadError

4 ilndex

1 iDownloadValue

7.3.1  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
xExecute INPUT BOOL is completed (xDownloadDone = TRUE), the trans-
fer mode is terminated.
iChannel INPUT Word [signed] Transfer mode channel
. . Channel-specific address of the target into which
AddressedTarget INPUT Word [signed] the value to be transmitted is to be written.
iIndex INPUT Word [signed] Index olfthe 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] .
Meaning:=» Response to Transfer Mode
xDownloadDone OUTPUT |BOOL Output becomes TRUE when the transfer could be
concluded without an error.
«DownloadError 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
Response to Transfer Mode Set De- to Transfer | Response to Transfer Mode Set De-
Transfer Mode L L
scription Mode Set | scription
Set No.
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;_Conﬁguratior:
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
xExecute INPUT BOOL is 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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Data Type
Argument Name Argument . ype Description
Type Unit Type
xSavingError OUTPUT |BOOL The output‘ becomes ‘TRUE when an error oc-
curred 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 . . . .. |toSave 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”.

1 xExecute

1 xAbort

1 iChoose0therValve

FB_ReadMalfunctionList

{ awBusDataFromVTEM

awBusDataToVTEM *

astMalfunctionlist

stTimeStamplist %-
iResponse l-

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.
Data Type
Argument Name Argument , ype/ Description
Type Unit Type
awBusData- INPUT Word [Unsigned]/Bit The 6 Bytes of input data received from the Mo-
FromVTEM 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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Argument Name

Argument
Type

Data Type /
Unit Type

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 com-
pleted 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 to
Read Malfunc- . . Response to s
O Response to Read Malfunction List |Read Malfunc- |Response to Read Malfunction List
tion List Set . .
tion List Set No.

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_transmit- 111 access_denied_saving_parameteri-

ting_data_to_vtem sation
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Response to
Read Malfunc- . . Response to . .
s s Response to Read Malfunction List | Read Malfunc- |Response to Read Malfunction List
tion List Set . .
tion List Set No.
No.
7 aborting 112 no_license_for_this_MA
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_se-
lected_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_ReadMalfuntionLis

7.5.4

stTimeStamp

t block.

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

minal.

|<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 block.
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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_FX5U_LIB” library in program & assigning input,
output tags.

Eﬁ MELSOFT GX Works3 ...ewfolder\VTEM_SampleCode_Modbus_Simple Comm.gx3
Project Edit Find/Replace Convet View Online Debug Recording Diagnostics Tool Window Help

iDPAS8|ulvl BRI L T T L -
HEE k== e = T R A A e

Navigation 3 x

h Project
1 Module Configuration
® ™ Program
14 Initial

New Data

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

Detail Setting
= @ FB/FUN Program Confiquration

B gy FE Program Language % FBD/LD
falfunc Program file
Execution type Scan -

Program file for add destination ~ MAIN -

= (& Label

(& Global Label
I §§ Structured Data Types
o @fll Device
B {7 Parameter i (e

1. EI [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.
[Program Language] > [FBD/LD]
4. Confirm your selection with the button “0OK”.

w

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

NDBRAS| e limmeaRREs s ceARRR0RE A% 8 REIR @A 4w -],

e OEhE B BRE GT e A e ol == e e L L L (o e L L L
B 1) ProgramBody : VIEM_Program ... X

Navigation 3 x

| % | e a0 2

b
a

I Module Configuration X 3% @
= (™ Program | FE_ValveCanuon
041 Initial awBusDataFromVTEM  awBusDataToVTEM Undefined Label Registrﬁinn X
=8 con xEnable whctualValveMode Not defined as global label orlocal label.
P
Label Name | B_ValveControl 1] J
wSetAppControl wActualAppState L:"EJ _Sf‘“r’: T
egister
) Fixed Scan 3 - Destination Local Label(VTEM_Program) v
: 4 | wSethppOption iActualValuel
1 Event Class VAR v
4 Standby DataType  |FB_ValveControl |
151 No Execution Type b
8 Unregistered Program et
xManualAcknovdedge iEmorCode Comment [ |
Openthelabel editorand
g details after
'§ [ Register alabel at the last row.
B_ValveControl P

w g F

B g F
& F
= (ia Label
B (& Global Label
B (5§ Structured Data Types
o @il Device
o {7 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
awBusDataFromVTEM awBusDataToVTEM
xEnable whctual\alveMede
FB_Save_Configuration_1
wSef\alveMode whctualValveState: FB Save Conliguraton
wSetlAppControl whctualAppState awBusDataFrom\VTEM awBusDataToWTEM
wSetlppOption iActualvalus xExscute iResponzs
iSetpointValusi iActual\alue2 xSavingDone
1Setpoint'/alue2 iResponseToVaheModeSat xSavingErmor
2
xManualbcknowledge iEmorCode:
1
FB_Upload_Single_Parameter_1 FBE_ReadMalfunchonList_1
FB_Upload_Single_Parameter FB_ReadMalfunctionList
awBusDataFrom\/TEM awBusDataToVTEM awBusDataFrom\/TEM awBusDataToWTEM
xExecute iResponse xExecute astMalfunctionlist
iChannel iUploadedValue xhbort siTimeStampList
1Addressed Target xlploadDone iChooseOther\ahe iResponse
ilndex xUploadError xBusy
3
xDone
FB_Download_Single_Parameter_1 HE
FB_Download_Single_Parameter *hhorted
awBusDataFromVTEM awBusDataToVTEM

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].

¢ 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

= iveControl
awBusDataToVTEM

] Undefined Label Registration X

Notdefined as global label orlocal label.

¥ Pleasesetnewlabel informationto beregistered.

\ LabelName  [xEnable

wSetAppOption R

egistered =
= b Degtination |Local Label(VTEM_Program)
iSetpointValue e = -

iSetpointValue2  iResponsel | pataType [Bit | =

{ xManualacknowiedge Constant

1 Comment | |

[ Openthelabeleditorand
setthelabel details after registering label information.

Registeralabel at the last row.

0K 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
DIETETTl = VTEM Program (PRSI [Local La... |

Fiker: | Easy Display Display Setting | | Check
Label Name Data Type Class Intial Value Constant
1 |FB_ValveContral_1 _ValveCortrol A =
2 |FB_Upload_Single_Parameter_1 |F8_Upload_Single_Parameter A -
3 [FB Download Singe_Parameler|FB_Download_Single_Farameter A -
4 [FB_Save_Confiquration[.s _Save_Corfiguration Al -
5 |FB_ReadMafunctionlst 1 |FB_R m VAR =
o DataFromtem Word [Unsigned)/Bit String [165i](0.2) VAR -
7 [Enble Bt VAR -
5 Word [Unsigned)/Bt String (1651 VAR -
5 [SetAppCortrol Word [Unsigned)/Bit String [16-bit] VAR -
10 [SetAppOption Wiord [Unsigned)/Bt String [16-b1] VAR =
11_[SetpoirtValuel Word [Signed] VAR -
12_[SelpointValue? Word [Signed] VAR -
13 [Ack Bt
14 |DataToVTEM Word [Unsigned)/Br Sting [165J(0.2) Data Type Selection X
15_|[ACTValveMode Word [Unsigned)/Bit String [16-bit] —_— ot
16 _|ACTValveState Word [Unsigned)/Bit String [16-i] arget(L) ;la £
i
LR o g o Strs 801 H
18 |ActValuel Ward [Signed] Double Word [Unsigned] it String [32-bit]
19 [ActValue? Wiord [Signed] Word [Signed]
20 _|Response Word [Signed] Double Word [Signed]
21 [EroCode Word [Signed] FLOAT [sgle precisor)
ime
2 [ String(32)
String [Unicode](32)
Painter
Type Category Timer
Counter
o ® smpleTypes Long Counter
() Structured Data Type Retentive Timer
() Function Blodk <
Array Element
[] ARRAY Element (1 dimension) 3
Element (2dimensions) 0z
Element (3dimensions) 0f

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].

Click on the highlighted box, then Data Type pop-up window will open as shown in above image.
Select Simple Type in Type Category.

Select the Data Type for the Label. [Ref Chapter 7.1.1 7.1: FB_ValveControl - Inputs & Outputs Table].
In case if the Data is Array, then select Array.

Enter the dimension under Element (1 dimension).

Confirm your selection with the button “OK”.

N swWwN
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9 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.

After Step - 2 follow the below steps to Map the correct Communication interface tag.

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

BGE B ® 2] B2 L AR A A A Y L ol 5 o
I P IEL AR I R L VTEM_Program [PRG] [Local La...

FE_ValveControl_1
FE_ValveControl

§ awBusDataFromVTEM  awBusDataToVTEM

{ DatsFromViem J— xEnable whctualValveMode
! wSethppControl whctualippState
! wSethppOption iActualValuel
| iSetpointValue1 iActualValue2

} iSetpointValus2  iResponseToValveModeSet

» xManualfcknonledge 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

44} ProgramBody : VTEM_Program ... X ReemRIS N e Glle SRt

FB_ValveControl_1
FB_ValveControl
¥ awBusDataFrom\TEM awBusDataToVTEM

— xEnable whctuzlValveMode
2} wSetValveMod IValveState
"% FB_ReadMalfunc... FB_Read... ~ whctualAppState
J:'g FB_Save_Config... FB_Save_... T
L8 FB_Upload_singl... FB_Uploa...

' FB_ValveContral_1 FB_Valve... icualValue2
L lﬂponseToValveModeSel
iEmorCode

tAppOption WORD
3 setpointvaluel  INT
T Setpaintvalue2 INT
“h SetvalveMode WORD v
Setting...

3

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_ValveConirol_1
FB_WalveControl
{ DataFromViem =i awBusDataFromVTEM awBusDataToVTEM —{ DataToVTEMT §
1
i Enable /— xEnable whctualValveMode
12
{ SetVzlveMods |~ wSetValveMode whctualValveState
13
i SetAppControl }— wSetAppControl whctualAppState
14
{ SetfppOption  —| wSetAppOption ibctualValuel i State WORD
15 -
{ SeipointVzlus = iSetpointValuel ibctualValue2 L?ACWBIUEI T
) 16 5 ActValue2 INT
§_Seipo: |1'E,'E|Je2 J— iSetpointValue2  iResponseToValveModeSet ﬁ ACTValveMode WORD
i Ak J— xManualAcknowledge iErrorCode | 42! ACTValveState WORD
‘E % 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.
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9 Note

User have to map the correct communication module interface tag to FB module which are cre-

ated.
Filers Exsy Display Display Sefing S ProgramBody : ProgPou [PRG] [FED/LD] 3835tep *

Label Name Data Type B R ] §
1 [FB_ValveControl_1 FB_VaIveC.untruI _ i Fﬁj’alze(k:«r:r;}&
§ E::j:m‘\:e: Do --Wt-;ﬂhswad]fﬁnwru.ﬂﬁ-wm.a__________ = weef DaiaFronViem }— awBusDataFromVTEM  awBusDatsToVTEM (—f DataToVT=N )

b1 1 ] - 1 20
4 [SetValveMode “Wmm mm we s s V010 [UNSigned]/BitSTING (16 BT o o o o o il s s g }— xEnable whctuzlValveMode -‘{ ACTV
5 |SetAppControl e w s we \Word [Unslgneaﬂmﬁlﬂ@- - - . i
6 [SetAppOplion e mm = Wormamﬁmﬁ e T - = — wSetValveMode wActuaNaNeS'a,w—[ ACTVaheSwmte |
7 [SetpointValuel e me [ IO - p— ———— mss SetfppControl  — wSetAppControl whctualApgtate
8 |SetpointValue? e o Brtif@isncd]l - ] 11
9 |Ack ey ) — kT — == il SetippOption  — wSetAppOption )Wa[\.-’aluﬂ
—— -—— 15

10 |DataToVTEM W - - WVord [Unslgnemﬂ]ﬁpmﬂ 2) = w SeponialieT 1 iSetpoinValuel ’f ctuaal
11 |ACTValveMode -h,._ Wordﬁ]ﬂwﬂﬁgﬂmg NEbI] = = f ”
12 |ACTValveState = ms{Word [Unsigned]/Bit Sting [ 16D s o, - thpm Jalue?_J— iSetpoi _rgvaé? uResponaeTn\ralvguﬁaSet
13 |ACTAppState Word [t?ﬁagmduﬁuurmg wbn] e - 7
14 |AclValuel - Word [Signed] T T ppp— Rl W S s ”ME"““M‘””_““"@ - o
15 |ActValue2 L T i i T —— ______-——-'-__ 15y =
16 |ResponseToValveModeSet ‘Word [Signed] - -
17 |EnorCode  <iemm mm mm mm ] Ve S| B Bl s s s i e i s s s o e o

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

8.3 Add “rB_ValceControl” in PLC Program

FBE_VaheControl_1
FBE_ValveControl

CataFromytem p— awBusDataFrom awBusDataTo
DataF } BusDataFrom\VTEM BusDataToVTEM
1
nable = xEna whctualValveMode
Enzbl }— xEnzbls ctualValveMod
12
eMode = Valvel wihctuslva tate
ol — wSetValveMode ActualvalveS
[ SetdppControl ‘;— wSethppControl whctual AppState
14
f SetippOption  — wSetfppOption isctualValue1
15
[ SetpointValuel ]— 1SetpointValuel Wotualalue2
16
[ Setpointy/alue? 1'— 15etpointy/alue? iResponseToValveModeSet
17
[ Ack — xManualAcknowledge iErrorCode =—{  ErrorCode )
18 27
19

Configure the “FB_Upload_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.

8.4 Add “FB_Upload_Single_Parameter” in PLC Program

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

FB_Upload_Sinale_Parameter_1

FE_Upload_Single_Parameter

{ DatsFromViem +— awBusDataFromWVTEM  awBusDatsToVTEM — DatsToWVTEMZ §
33 ]

[ Execute_Upload — xExecute iResponse —{  Responsel )
34

§  Channel_ U }— iChannel iploadedValue — )
ELY

[AddressedTarget ) — iAddressedTarget xUploadDone —{ )
36

( IndexlJ }— ilndex xUploadEmor —{ UploadError
En) 43

33

Configure the “FB_Upload_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.
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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.

FB_Upload_Single Parameter 1

FB_Upload_Single_Parameter
| DatzFrom\tem J— awBusDataFromVTEM awBusDataToVTEM —{ DataToVTEMZ §

!

33 ]
Execute_lpload = xExecute IResponse ==  Hesponsel)
E load J—{ xEx iR { R )
34
{  Channel_lJ J—{ iChannel ilploadedvalue —{ )
35
WddressedTargetl) — res arget xUpl ne —
“dd T ] iAddressedT, UploadDo { )
36
ndex! — ilndex xUpleadEmor —
d — ind UploadE { )

a7

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 “rB_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
| DatzFrom\tem J— awBusDataFromVTEM awBusDataToVTEM —{ DataToVTEMS §
65 ]
§ Execute_Save — xExecute iResponse —{  ResponseS |
&6 <]
xSavingDone —  SavingDone )
70
xSavingEmor —{  SavingEmror )

T
67

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

FE_ReadMalfunctionList_1
FE_ReadMalfunctionList
DatsFrom\tem — awBusDataFromVTEM  awBusDataToVTEM — DatsToWVTEMS |
77 az
| Execute_Mal  — xExecute astMalfunctionlist —{ MalfunciionList |
78 a3
[ AbortM }— xfbort stTimeStamplist —  TimeStamp )
79 a4
[ChooseOther\alve — iChooseOtherValve iResponse —{  ResponseM
20 s
xBusy — Busyi ]
26
xDone — DoneM ]
a7
xError —{ Error )
2
xAborted —{  fhortedM )
29

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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9 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 con-
nected 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.

o |f 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  Find/| 1_‘ View Online Debug Recording C
OERMA é‘ J| ) A Online Program Change(B) F4 l o)

e E| O | = = Online Pragram Change Shift+F4 g(.;‘

ebui ift+Alt+
Rebuild All Shift+Alt+Fd

MNavigation

Check Syntax 3

Program File Setting...

dule Configuration Worksheet Execution Order Setting...

Setting...

=l (4 PregPou
$= Local Label

= Label

jice

Parameter

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

Step-2

Rebuild All X

| Rebuild a8l programs in the Project.
Conversion Setting

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

Label Assignment

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

O -

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

NPAS e

Current Connection Destination...

Debug Recording Diagnostics

) @ 8 Read from PLC...
Na'-.rigﬂtil:lﬂ o # Write to PLC...

= | O | # | Verify with PLC...

Remote Operation(S)...

T Project
odule Configuration Safety PLC Operation... »
» Program Redundant PLC Operation(G) 3
81 Initial .
= it Scan CPU Memory Operation...
= I‘I: MAIN Delete PLC Data...
= VTEM_Program User Data b
z= Local Label Set Clock...
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1. Go to “Online” option from menu bar.
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 - X

Display  Settng  Related Functions

S V- ST

N Open/Close All(T) o Deselect All(N) % CPU Built-inMemory B SD Memory Card m Intelligent Function Module
Module Name/Data Name +* ' Lﬁ Detail Title Last Change Size (Byte) 2
B VTEM_SampleCode_Modbus_Simple ... O
&% Parameter
; System Parameter/CPU Parameter 3/20{2023 12:29:11... |Not Calculated
@ Module Parameter 3/20/2023 12:55:29 ... |Mot Calculated
----- ' Memory Card Parameter 3/20/2023 12:21:51 ... |Not Calculated
ﬁﬂ Remote Password 3/20/2023 12:21:51 ... |Not Calculated
=4 Global Label
& GlobalLabel Setting 3/20/2023 12:52:16 ... | Not Calculated
Efid Program Detail
g mam 3/20/2023 3:33:07PM | Not Calculated
=@ POU m| Detail
H = Ll 290190723 2800 DM Mt Caledatad 9
Display Memory Gapacty Y]
Memory Capacity
Size: Caloulation |PWEI’|’| Memeny | :zlGOKB
Legend Data Mamary Frze
B e - | 1516020058
. Toeased Devicz/Lzbel Mamory (File Storage Area) Frze
- | | 256/256KB
. Free: 5% or Less S0 Memory Card Fraz
| | oo

o= -

1. Click on “Select All” option from “Online Data Operation” window to download all program and param-
eters.
2. Click on “Execute” button.

Step-5
MELSOFT Application

. The CPU status is currently STOP.
y l&_; 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
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I |

System Parameter: Writing Completed
CPU Parameter: Writing Completed

Mwwum.mwau%nmmimw

- Write to PLCin 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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9.2 Monitor Mode.

Debug Diagnostics Tool Window Help
Current Connection Destination... Il ﬂ ﬁ g ] a
& Read from PLC... I{
W Write to PLC...
Verify with PLC...

EEEIEEETEER

Remote Operation(S)...

Safety PLC Operation... >
Redundant PLC Operation(G) 3
CPU Memory Operation...

Delete PLC Data...

User Data >
Set Clock...

| Monitor | & Monitort =

FB Property Management (Online)..

£r
Watch ; @ Start Monitoring (All Windows) ]
a’
e
=

Monitar (Write Mode) Shift+F3

{ear AuthenEcoton i 55 Stop Menitering (All Windows)
Start Monitoring

Stop Monitoring Alt+F3

nge Value Format (Decimal)
Change Value Format (Hexadecimal)
Device/Buffer Memory Batch Monitor
Program List Monitor..

Interrupt Program List Menitor...

C All Blocks Batch Monitoring
Auto-scroll

tivated Step Monitor

ch ST Monitor Display (All) Ctrl+F3

Switch ST Monitor Display (Bit Type Only) Ctrl+Alt+F3

[uny

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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[ PX5CPI.stS.unStatus_SimplePLC[T] ] [ Status ]
| 3 J 3

BMOV BMOV

ENO ENO

d [ DataFrom\iem[0]
Lo ]

a

DataFromVtem[0]
[ [1] )

FB_\aheControl_1

FB_ValveControl
[ DataFromViem | | awBusDataFromVTEM  awBusDataToVTEM | DataToVTEMT
[} [
xEnable whctualValveMode
FALSE o
wSetValveMode whctuzlValveState |
[} [
wSetAppControl whctualAppState |
o °
wSetAppOption iActualValuel |
o L]
iSetpointValue1 iActualValue2 |
o o
iSetpointValueZ iResponse ToValveModeSet |ResponseToV/alveModeSed)
[ dos1 [ 1051 ]
sManualdcknowledge iEmorCode |
EaLSE af | 0
2
FB_Upload_Single_Parameter_1
FB_Upload_Single_Parameter BMOW
awBusDataFromVTEM awBusDataToVTEM | | DataToVTEM2 Execute_Upload EN END
[ LA FALSE
xExecute iResponse | Data oV TEMZ[0] s d| [ DataloVTEM
EALsE =[5l 0 0
iChannel iUploadedValue | @ n
o o | 0 |
iAddressedTarget xUploadDone | Uplu)ore == 49
[ FALSE | | FALSE
IndexU ilndex xUploadError L UploadError
30 m 45
FB_Download_Single_Parameter_1
FB_Download_Single_Parameter BMOW
awBusDataFromVTEM ~ awBusDataToVTEM | [ DataToVTEM3 Execute_Download| | EN ENO
Execute. Download) | xExecute Response | [ ResporseD | DataToVTEMS] ] | = 4
Channel D iChannel oY Done | [ DownloadDone | [ & 1 ln =
AddressedTargstD iAddressedTarget *xDownloadErmor | | DuwnElmr & 65
index i
DownloadValue iDownloadV/alue
= 57
FB_Save_Conf ion_1
FB_Save_Configuration BMOW
awBusDataFromVTEM  awBusDataToVTEM | [ DataToVTEM4 [ Execute Save | | EN ENO
xExeotte iResponse | [ RespanseS DataToVTEMA[T])_| s ¢
* xSavingDore | [ Saunglone ) —<T— =
xSmingEror | [ SavingEror | * 7
- 73
FB_ReadMalfunctionList_1
FB_ReadMalfunctionList BMOW
awBusDataFromVTEM awBusDataToVTEM | [ DataToVTEMS _ EN ENO
Erecute_Mal xExecute i [ MaFunctioniist ) DellVIEMED ]| = d DataloVTEW
*bort sTimeStamplist | [ Timesamp | L& |n *
iChoose0therValve iResponse _ bl a5
= sy | [ Busgi |
xDone | [ Donel )
smor | [ Erori ]
shiboried | [ Aboredil
o1
22
BMOV BMOV
(_vawel ] _|EN ENO [ vavez ) |EN ENO
o7 4
DataToVTEM[O] | | s d D2002 DatzToVTEM[O] | | s d D2005
- ”
e ——
%9 104
100 105
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9.2.1 Checking Connection:

The simple CPU communication status can be checked with the special device or diagnostic functions.

ltem

Device No.

Remarks

Simple PLC Communication execution state

SD10356, SD10357

SD10356.,b0: Setting No.1 to SD10356.b15: Setting No.16
SD10357.b0: Setting No.17 to SD10357.b15: Setting No.32"!

Simple PLC Coemmunication ready flag

5D10358, SD10359

SD10358.b0: Setting No.1 to SD10358.b15: Setting No,16
SD10359,b0: Setting No,17 to SD10359.b15: Selling No.32"!

Simple CPU communication | OH: Unset SD10380 to SD10411 SD10380: Setting No.1 to SD10395: Setting No.16
status 1H: Preparing SD10396: Setting No,17 to SD10411: Setting No,32"!
3H: Communicating
4H: Communication stop
5H: Retry being executed
6H: Monitoring
AH: Communications
impossible
Simple PLC Communication error code SD10412 to SD10443 SD10412: Setting No.1 to SD10427: Setting No.16
SD10428: Setting No,17 to SD10443: Setting Np,32™
Simple PLC Communication execution interval SD10444 to SD10475 SD10444: Setting No.1 to SD10459: Setting No,16

SD10460: Setting No,17 to SD10475: Setting No.32™

- T v
Simple CPU communication error response code™’

SD10476 to SD10507

SD10476: Setting No.1 to SD10591: Setting No.16
SD10492: Setting No.17 to SD10507: Selting No,32

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

P ProgramBo

rogPou [PRG] [...

Detailed Conditions

(® Device Name |SD1|}33|} v| Open Display Format...

Monitoring

() Buffer Memary Intelligent (HEX) Address DEC Stop Monitoring
Module No.(U)

1 Sweing

an

5010382

SD10383

SD10388

5010385

5010388

oo ol ool ol ol oln
ol ool ool ol ol aln
alo| ol ool ool ol o
ool ol ool ol ol ol o
o o) o o o of of ol @
o oo oo o oo e
oo ol ool ool ale
oo ol oo ool ole
oo ol ool ol al el a
oo oo oo o ole
ool ol ool ol al oo
oo ol ool ool ol e
oo ol ool ool ol e

SIS TSI = I = S

SIS = =

SIS = =

oo o o o o e

S0 10387

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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Element Selection

FX5CPUStS L\'S':'L\s,S\\"\D\;‘FLC[W [ s-aB:.\ ]o (Find POU) 08| E| L @ X
o‘: ‘ | Dispy Target: Al
“ = Module Label
% = Ul FXSUCPU
BMOV N BMOV = ) Fxsceu
EN ENO . EN ENO
et LS = @ FX5CPU Version: 10A
51008 s 4| [DasFrombim(iF) (oot |s d Special Relay (SM)
[} [ 1%, (1] Special Register (SD)
@ L ST Disanosis information
- - "_.. = = CPU module built-in analog
'-.._. | Analog adapter
i —————— Co— FX compatible area
e, . Serial communication
FB_ValveControl_1 " o Ethernet
FB_ValveConirol BMOV ., )
| | awBusDataFromVTEM  awBusDataToVTEM Enzble EN ENO . Own node setting status storage area
o o1 FALSE e Connection status storage area
*Enable whctuzlValveMode (DaToviEm]) |s d Damtol| %, ® | System port status storage area
FaLse o [ ] [ .
( K3 ] In = % Predefined protocol support function check area
o o = % Predefined protocol setting data check area
esiercant CREELTEE | A B &) | Simple PLC communication information
o -
1 | wSethooOption incumvale? | [ % ), Communication start request for each setting No. requested
T o ) % )\ Interval communication stop request for each setting No.
iSetpoirtValue ifctualValue2 |_[ Interval communication restart request for each setting No.
o o
. ¢ @ %). Status flag for each setting No.
iSeipoiniValue2  iResponscToVaheModeSct | [Fesponse % us flag for each setting No.
o o [T &, Ready for each setting No.
Manualhcknowledge iErnorCode || # Simple PLC communication status for each setting No.
FaLse o 4 Setting No.1-16
= € unstatus SimplePLC[1] Setting No.1 <SD10380>
€ unStatus_SimplePLC[2] Setting No.2 <SD10381>
FB. Upload_Single_Parameter_1 € unStatus SimplePLC(3] Setting No3 <SD10382>
FB_Upload_Single_Parameter BMOV Status SimplePLCI Setting NoA <SD10383
awBusDataFromVTEM  awBusDataToVTEM Execute_Uplo=d || EN ENO & unStatus SimplePLC[4] 1ng Mo < >
o v RS € unStatus SimplePLCIS] Setting No.5 <SD10384>
*Execute iResponse (Da=ToEMZ ] | s d| [TaaTo € unStatus_SimplePLCIE] Setting No.6 <SD10385>
FALsE 2 2 0 9 € unStatus_SimplePLC[T] Setting No.7 <SD10386>
ﬂ‘c"a""e' . "'”S' due_] ( L] Lin €2 unStatus_SimplePLC[8] Setting No.8 <SD10387>
d =igeil) | iAddressedTanget xUploadDene UploadOone e £ Setting No.1-16
o FaLsE FALSE
Index) iindex *plozdErmor UploadEmor
|
£ &
o POU List | Favorites | History Module |Library

-
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SEETEN

Under Element Selection

Select Module

Expand FX5CPU

Expand Special Register (SD)

Expand Ethernet

Expand Simple PLC Communication information

Expand Simple PLC communication status for each setting no.

Expand Setting No.[1 To 16]

Referring simple CPU Communication Setting No, select Simple PLC communication status (un-
Status_SimplePLC[_]) from “Simple PLC communication for each setting No. requested” tree
in Module page of Element Selection.

Drag & drop Simple PLC communication status (unStatus_SimplePLC[_]), and link it to Variable
Local tag (Status — Word [Signed)).

It communication is established successfully then value will be displayed 3.

Note

e 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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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
“Festo_VTEM_DevCon_FX5U_Lib” library FBs.

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

1/0 Array Tag

Input Mapping

EMOV
{ Vavel  }— EN ENO

[ D1008 — = d —{ DataFromVtem(0] §
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
o5
DataToVTEM[O] = s d — D2002
o8 oo
K3 = n
a7 P
1. Callthe “BMOV” Function block to move the Internal array tag data to Modbus Simple CPU Communica-
tion output data address.
2. Assignthe 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 VakeConiral 1
App Option (Byte 1): Valve type, meaning of actual values . "Eé \}ar;ééo;\‘;&

em_| | awBusDataFromVTEM  awBusDataToVTEM

nc = normally closed

Value | Valve type Actualvalue 1 [Actual value 2
Bit 0...3) (Bit 5) (Bit 6)
e .
14 B5{nc) (14) valve position (0)| valve position (0)

15 2x3/36G (na s Valvepgsition (0)| valve position (0)
46 4/3G (no) (14) pressure (1) T ane mosition (0)
47 2x3/3 G (nc) (15) |pressure (1) valve position (5). L T .":r.
78 4/3 G (no) (14) valve position (0)| pressure (1)
79 2x3/3 G (nc) (15) |valve position (0)| pressure (1)
110 |4/3 G (nc) (14) pressure (1) pressure (1)
111 2x3/3 G (nc) (15) prescure (1) pressure (1)

xEnable whctualValveMode
FaLss &

wSetValveMode whctualValveState

wSetAppControl wictualAppState

n_| | wSetAppOption iActualValue

iSetpointValue1 iActualValue2

|| iSetpointValue2 iResponseToValveModeSet

App Control (Byte 0, Bits 6 ... 7): Outlet port activation

xManualAcknowdedge iEmrorCode
A = Active, | = Inactive 0

FA!ESE saLsE
* *
9
Valve type App Control value ’ s & "
00 01 02 03 . B
gleloglewlolelaled
4/3 G (ng) s .
2x3/3G(n9 |1 A |A |1 A A 0
'ﬁ—:

Setpoint Value 1 (Byte 2 ... 3): Setpoint valve position *

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) .
-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

1..59 Running Motion App 1 ... 59

9 \
awBusDataToVT! E.h.ﬁ - 60 Executing Teach-in run

61 Valve is inactive or performs

whctualValveMode
. self-calibration

|| wSetValveMode

whctualValveState

63 Transfer Mode is active

|| wSetAppControl wilictualfppState
5 o Valve State Meaning

wSetAppOption iActualValuel

5 .

5

0 | notready Startup process for Motion Terminal is not com-
pleted or an error that has been detected and

iSetpontValuel ActualValue2
d is yet to be ack ledged.

Ll iSetpointValue2 iResponseToValveModeSet

-

configurable | The valve is inactive. A Motion App can be run or
a switch to transfer mode can be made.

[____Ack | |xManualAcknowledge nEvrolCo;;
FALSE FALSE 8 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« =======r=reun,,
e
.
.
(;} Selectable pressure level (ECO) .,
“
s
.
.
Parameters . Before Execute
[ 1ype Index | Parameter Range = | unit
System 12 Tubing length at (2) 0...20000 % [1mm F8_Upload_Single_Parameter

¥ 3 : 3 awBusDataFromVTEM  awBusDataToVTEM
1. 5 Tubing length at (4) 0 ... 20000 ry 1mm & &

14 Y JTubing inner diameter at (2) 200...1100 %] 0.01mm 'R‘S"""Sf_ [
15 Tu;ﬁ! inue‘ diameter at (4) 200 ... 1100 ¢9.01 mm iUploadedValue (I

Taa * 1 o
20 Drivetype " "Twawg,, . 2 - v, (= iAddressedTarget
(3 List of supported drives at Support Portd)" * * *# s s ufi s s n s ananangghanss. - mm—
) LV

2 Drive stroke 10... 5000 1mm
60 Installation position of drive ~18000 ... +18000 0.01° 2 Bl =

After Execute  orvetype

FB_Upload_Single_Parameter
| | awBusDataFromVTEM awBusDataToVTEM

iResponse | |

iUploadedValue | |

xUploadDone | |

xUploadError || )
12 2 Fause | FA};SE Tubing inner diameter at (2

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. Iferroroccurs in the block user can get the error feedback in “xUploadError” monitor tag.

PwNe
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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
JataFrc |__| awBusDataFromVTEM awBusDataToVTEM DataToVTEMI |

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

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

----------------------- . FALSE
----- H
e isddressedTarget sDownloadErmar
Parameters o~ Ty, el —
.
[ Type Index | pagmeter Range unit "feagl || iindex
- 2
System 12 Tubing length at (2) 0 ... 20000 1mm Sovnloadvalu iDownloadValue

13 | Tubing length at (4) 0...20000 1mm o= — =

14 Tubing inner diameter at (2) 200... 1100 0.01mm

15 Tubing inner diameter at (4) 200... 1100 0.01mm

20 Drive type - -

(2 List of supported drives at Support Partal)
21 Drive stroke 105000 1mm
50 Installation position of drive ~18000 .. +18000 0.01°

After Execute Syl P

“F&_Downlood_Sgl_Poramete e e
a'f.ﬁusDa:aFrom‘.’T':M HA’BUSDSBTO‘/TEI'A‘ L ToVTEM3
1| z;éxecu!e iResponse | _| Drive
| | iChannel xDownloadDone
ressedTarge:D] | AddressedTarget xDovmload-E:rt'Jl‘ || =
r : | rllndex S
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 format.(Re-

fer 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 - ... comoumion
| FB_Save_Configuration ‘
| | awBusDataFromVTEM awBusDataToVTEM | DataloVIEM4 |

125 = 24835 =
xe: ' > || xExecute iResponse |_ He ]
FALSE L} FALSE 21 |
= xSavingDone |
xSavingError ) ||-? fror

|

After Execute Lol A ¥
[ FB_Save_Configuration ‘
|| awBusDataFromVTEM awBusDataToVTE

iResponse
xSavingDore | | wingoone ]
TRUE
xSavingError | [ SavingEror |

ass [ FALSE

1. Toggle the “xExecute” tag to proceed save process.

N

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

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
" data are used

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

sew
S e

% Before Execute

-

B_Read}
., GO = || vusDusFomVTEM  swBusDotaToVTEM ||

xExecute astMalfunctionlist
LSE FALSE
i || xAbort stTimeStampList
e, FALSE | |#ase
f
0
w

lve] | iChooseOtherValve iResponse | [ Hes yonseM ]

xBusy BusyM
Facse [ FALSE
xDone DoneM
ease[ | FALSE
xErroc ErrorM )
Fase[ | FALSE
xAborted | ___AbortedM
sase [ FA£§E
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l
ﬂ - =
en® = &nl -
After Execute . | *’%m*naanm 154 Decrmsl
5 iMafunctionSubcode 1 Decimal
&5 iMalfunctionClassification 3 Decimal
B i MalfunctionList_1 éﬂox}si I3 |Decimal
oS FB_ReadMalfunctionList S iMinutes 13 |Decimal
i [ | | awBusDataFromVTEM awBusDataToVTEM t 1
6— 5% i e 5 iSeconds 139 |Decimal
Exacute 112 | xExecute 5 iMiliseconds 1947 ‘Dec»mal
= _ = 2] | |-
_;;r\r—‘—‘y_c,g ‘ ff::ﬂ Rixoeintp {15 iMalfunctionCode 78 |Decimal
[ChooseOthervaive] | iChooseOtherVaive iResponse i MalfunctionSubcode 3 _Deomal
“—2‘_—_ o . i iMalfunctionClassfication 3 |Decimal
xBusy i Hours 6 Decimal
!5;‘:: i3 Minutes 13 |Decimal
¥ iSeconds 6 Decimal
xError it Millseconds 58 |Decimal
m;j: = EProgPou/TmeStznv
FALSE i Hours 6 Decimal
a &5 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 format.(Re-

fer the Chapter 7.5.2).
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