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Introduction

1 Introduction

This application note demonstrates integration and controlling of the Festo VTEM Motion Terminal with KEYENCE
KV-X PLC through EtherCAT in KV STUDIO.

This library contains five function blocks used to control, download, upload, save parameters to VTEM Motion
Terminal & diagnose the error details of the Motion Terminal.

FB_ValveControl block is used to control a single valve in the Motion Terminal.
FB_Upload_Single_Parameter block is used to read the Motion Terminal valve parameter.
FB_Download_Single_Parameter block is used to write the Motion Terminal valve parameter.
FB_Save_Configuration block is used to save the Motion Terminal valve parameter.

FB_ReadMalfunctionList block is used to read the malfunction list of the VTEM Motion Terminal.

EN ENO EN ENO
auiBusDataFromVTEM auiBusDataToVTEM auiBusDataFromVTEM auiBusDataToVTEM
xEnable uiActualValveMode xExecute astMalfunctionlist
uiSetValveMode uifctualValveState xAbort stTimeStamplist
uiSetAppControl uifActualAppState uiChooseOtherValve iResponse
uiSetAppOption iActualValuel xBusy
iSetPointValuel iActualValue2 xDene
iSetPointValue2 iResponseToValveModeSet xError
xManualacknowledge iErrorCode xAborted

FB Download Single Parameter

EN ENO

FB Upload Single Parameter auiBusDataFromVTEM auiBusDataToVTEM
EN ENO
auiBusDataFromVTEM auiBusDataToVTEM xExecute iResponse
xExecute iResponse iChannel xDownloadDone
iChannel iUploadedvalue iAddressedTarget xDownloadError
iAddressedTarget xUploadDone iIndex
iIndex xUploadError iDownloadValue

FB Save Configuration Persistent

EN ENO
auiBusDataFromVTEM auiBusDataToVTEM
xExecute iResponse
xSavingDone

xSavingError

Application Note — VTEM with Keyence KV-X PLC through EtherCAT - 1.10 Page 5 of 50



Introduction

1.1 Software Used

Software Name

Software Version

KEYENCE KV STUDIO

V12.41

Web Browser

Version Free

CPX-FB37 ESI File

V2211

Library (Festo_VTEM_EC)

V12.41.10

Table 1.1: Software used

1.2 Hardware Used

Device Name Device Type

Version / Firmware

KEYENCE KV-X PLC KV-X520

V1.502

Mini-USB Cable with NEFC Electrical | 547432
Adapter

Version Free

Festo Motion Terminal VTEM

V4.26.6 (Revl7)

Festo Bus Node CPX-FB37

Version RO9

M12 —RJ45 Ethernet Cable Version Free

Version Free

Table 1.2: Hardware used

Page 6 of 50
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Introduction

1.3 Topology Overview

9 Note

e The following Topology Overview is only an example for this application note. It may vary de-
pending on user’s network configuration.

Work Station

s Ethernet Connection

EtherCAT Connection

[0
|':-:,

a | I
&

r

© Frieo rr o

W
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Hardware Configuration

2 Hardware Configuration

2.1 VTEM Motion Terminal Overview

ENREFIEY

CPX terminal electronics side Pilot pressure regulator
Controller Motion Terminal CTMM-51-C E’ Cover plate VABB-P11-27-T (optional)

Manifold rail Valve VEVM-S1-27-...

Input module CTMM-S1-A/D-... (optional)

2.2 CPX-FB37 Bus Node Overview

P

@ P

@I

wKOs0O

&
@
|© [T

EtherCAT-specific network status Cover for DIL switches

LEDs and CPX-specific LEDs Service interface for operator unit
Network connection 1 (CPX-MMI) and USB adapter for

(input “X.1In") CPX-FMT
Network connection 2 [6] Rating plate

(output “X2 Out”)

Page 8 of 50 Application Note — VTEM with Keyence KV-X PLC through EtherCAT - 1.10



2.3 Overview of DIL Switch Setting of CPX-FB37

—(@—

i

DIL switch 1: Operating mode, EtherCAT interface
DIL switch 2: Diagnostics mode, data field size, bootloader
DIL switch 3: EtherCAT address

2.3.1 Setting Operating Mode and EtherCAT interface

[Factory setting)

DIL switch 1 Setting Operating mode
o | DIL 1.1: OFF Remote | /O
(Factory setting) All functions of the CPX terminal are controlled s
directly by the EtherCAT I/O controller or
i 2 a higher-level PLC.
Al DIL1.1: ON Remate controller
A CPY-FEC ar CPX-CEC integrated into the terminal
controls all functions
1 32
DIL switch 1 Setting Function
/I
A DIL 1.2: OFF Modular device profile (MDP) "'

DIL1.2: ON

Fixes 1/0 size (64 byte 1/A),
compatible with the bus node CPX-FB38

Application Note — VTEM with Keyence KV-X PLC through EtherCAT - 1.10
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Hardware Configuration

o o o o
2.3.2 Setting diagnostics mode, 1/0 bytes or starting of the bootloader
DIL switch 2 Setting Remote 1/0 Remote controller
O DIL 2.1: OFF 1/ 0 diagnostics inter- B byte |/8 byte O for
DIL 2.2: OFF face and status bits communication of the | ™
(Factory setting) switched off bus node with the
1 CPX-FEC or CPX-CEC
[} DIL 2.1: OFF Status bits are Reserved
DIL2.2: ON switched on
+16 | bits (only 8 bits
132 used)
T DIL2.1: ON 1/ 0 diagnostics inter- 16 byte 1/16 byte O for
DIL 2.2: OFF face is switched on communication of the
+ 16 1/0 hits bus node with the
1 CPX-FEC or CPX-CEC
(o} DIL2.1: ON Bootloader Bootloader
DIL2.2: ON (Restore the firmware in | (Restore the firmware in
case of loss of function) | case of loss of function)
1 2
—
o
2.3.3 Setting the EtherCAT address
L]
DIL switch 3 Function
—m 2 Binary-coded input of the EtherCAT address!)
] 26 Example on left in figure:
— EtherCAT address [ B
e B (=
» =2+4+32=38 =
—m- B
e 2 [ B
| s m-
[ - 0
e 2 W
. Binary-coded input of the EtherCAT address o I Cm
e 25 Example on left in figure (all switch elements are OFF): KM Cm
[ — 2[ EtherCAT address = 0, the programmed EtherCAT address in the EEPROM .t
W 2 |is used (factory setting). o
| 2* -
Cms ¥ o
[— 22
—m
Femq 2

To avoid setting the CPX-FB37 module's IP address via DIL switches, ensure all switches from DIL 3.1 to 3.8 are

é@

off.
2.3.4 4-pin M12 socket (D-coded) Connection Details
M12 socket, Pin Signal Explanation
D-coded
1 2 1 TD+ Transmitted data (Transmit Data) +
2 RD+ Received data (Receive Data) +
3 TD- Transmitted data —
4 3 4 RD- Received data -
Housing FE Screening/functional earth

Page 10 of 50
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Software Configuration

3 Software Configuration

This chapter describes KEYENCE KV STUDIO software configuration such as creating a new project and adding
the controller, installing CPX-FB37 ESI file, configuring CPX-FB37 & adding Festo_VTEM_EC library to the pro-
ject.

3.1 Creating a New Project and Adding Controller in KV STUDIO
Step 1

KV STUDIO Ver.12G

Open the KV STUDIO Ver.12G software (Windows Start >> KEYENCE KV STUDIO Ver.12G >> KV STUDIO
Ver.12G).

Step 2

il kv sTuDIo = m] X
Replay(R)  Tool(T) Window(W) Help(H) OAsk Generative Al Assistant(G)
v b AP O SHEH QE—U——M—HH%—Q—@—l

i >@0%OmE:

File(F) Monitor/Simulator(N)  Operation recorde
[ New project(M)... Ctrl+N
% Open project(0)... Ctrl+ 0

Register sensor settings file(E)...

Import(l) 3
Memary card(M) »
Printer setup(W)...

Recent projects(D) 3

New project

Edit models prior to KV-8000(Y)

PLC model(K) Project name(M)

KV-X520 v | | Sample_Code_VTEM o |

Position(P)

Exit(x)

Sample_Code_VTEM | | Refer(s)...

Comment(C)

s8] Edit ladder program using Cell-based layout(l) MNumber of columns(H)

Detail(D)... Cancel
| DetailD)... | 7

& Ethernet 192168010 :

Click the File(F) menu option from toolbar.

Click the New project(N)... option from File menu.

Select the KV-X520 from the PLC model(K) drop-down list. The user can select the PLC as required.
Enter the required name for the project in the Project name(N) field.

Click the Refer(S)... button to select the folder in which to save the project.

Select the Edit ladder program using Cell-based layout(L) option checkbox, as required.

Click the OK button to create the project.

N O L AW

Application Note — VTEM with Keyence KV-X PLC through EtherCAT - 1.10 Page 11 of 50



Software Configuration

Step 3

Confirm unit setting information

Setup unit setting info now?

* [¥es]---Start Unit Editor.
* [No]---Close this dialog.

* [Read unit setting]---Read unit setting information from PLC.

[ Yes(Y)

J

No(N) |  Read unit setting(U)

Click the No button to close the Confirm unit setting information window.

3.2 Setting Up the Controller

3.21 Built-in Ethernet Port Configuration

Step1

File(F) Edit(E) View(V) Program(M) 5T(5) Convert{A) Monitor/Simulator(N) Debug(D] Operation recorder/Replay(R) (W) Help(H)

(O Ask Generative Al Assistant(G)

DeESRQO R us

iAEEPERITDRE@@r BN >@00% O | edior - |

~ [l Unit configuration
» | [0] Kv-X520
¥ =] Variables
[&] Unit 10 variables
» Data types
- Operation recorder setting
Yo ]
B CPU system setting
,% User authentication setting
@ Universal Library
- @ Program(Execution sequer,
w | Every-scan execution
b EE Main[1]
[ Initialize module

Unit Editor(L) Ctrl+U
Setup logging/trace(l)...
Setup device defaults(V)...

- PRFAD AR GERARE o

v CPU memory capacity settings(4)...

Message editor(7)...

Built-in ethernet setting(E) 3
EtherCAT/Meotion setting (M) 3
Expansion unit setting(5) 4

Universal comment dictionary editing()...

Functional version validation(X) 3

KV STUDIO language setting(2)...

Clear PLC(1)...
Sterage transfer tool(3)

Customize(K]... 3
Option(O])...

1. Click the Tool(T) menu option from toolbar.
2. Click the Unit Editor(U)... option from Tool(T) menu.

Page 12 of 50
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Step 2

Unit Editor - Edit mode

Software Configuration

File(F) Edit(E) Convert(P] View(V] Option(Q) Window(W) Help(H)
= @y ws 5 E Am @
[Unit 2
0
Width:78mm SelectQ Setup unit(2) |
Height:30mm Che =" .
Depth:120mm TE 5= w2 i [0] KV-X520
Curr, Cons.:600mA ¥ Port2
SRR Setting method of IP addr... Fixed IP address(*)
IP address 192.168.0.10 |
Subnet mask 255.255.255.0
Baud rate 1000/100/10Mbps autom...
EtherMet/IP communication Used(®)
QPC UA server Mot used(*)
FTP server enabled Mot used(*)
VVIE cmminnctinalTI €Y Py
Base
Message o
Process Row MNa. Code Message
M 4 b ¥ % Message 0

Click the Setup unit(2) tab in

the Unit Editor window.

Enter the required IP Address and Subnet Mask value for the PLC in the Port 2 settings. (For this sam-

ple code, 192.168.0.10 is used as the PLC IP address, and 255.255.255.0 is used as the subnet mask).

9 Note

Click the OK button to apply the changes and close the window.

Port Configuration Selection.

The KEYENCE KV-X520

PLC has two Ethernet ports that serve as programming interfaces. In this

example, the PLC is connected to the workstation via Ethernet Port 2. Refer Chapter 1.3.

3.2.2 PLC Communication Setup

Step 1

File(F) Edit(f) View(V) Program(M) ST(S) Coo

C Ask Generative Al Assistant(G)

Monitor/Simulator(M) | Debug(D)

Operation recorder/Replay(R)  Tool(T) Window(W) Help(H)

T E =@ B ouse

ZE R T BBE

Return to Editor(X) Ctrl+F1
Setup communication(T) 4 | n Setup communication(C)...
| Menitor mode(E)... Ctrl+Shift+F2 Setup transfer range of global device comments(T)...

Click the Monitor/Simulator(N) menu option from toolbar.
Select the Setup communication(T) option.
Click the Setup communication(C)... option to start the communication setup.

Application Note — VTEM with Keyence KV-X PLC through EtherCAT - 1.10
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Software Configuration

Step 2

Comm settings

Search destination

PC comm port Select network card

O UsB) 0 Ethernet(E) () Ethernet(TLS)(W]

MNetwork card [N} Realtek USE GbE Family Controller £#3 o b

IP address 192.168.0.251

Ethernet settings

Subnet mask 255.255.255.0

1P address(l) | 0.0 .0 .0 |V[Sear(hdegt‘[ﬂmo
Port No.(P) 8500

Execute(s) 0;5:
Find Ethernet unit where broadcast packets reach. (KV only]

*Network load may increase according to the number of connected units,

HoeblicHE 8500 Conn. test(T)...
Result
[[] Routing setting(R)
PC comm port : USB MAC address
via VT : No

via network : No
Connected model :

Detail(A)...

Destinations(L)

Connected Unit type IP address Project name

Select the Ethernet(E) option under the PC comm port settings in Comm settings window.
Click the Search dest.(F)... button under the Ethernet settings option.
3. Select the required Network Card from the Network card (N) drop-down list in the Search destination

window.

4, Click the Execute(S) button to search for the connected controller.

Step 3

Search destination

Select network card

IP address 192.168.0.251

Metwork card (M) Realtek USE GbE Family Controller #£3 e

Subnet mask 255.255.255.0

Part Mo.(F) 8500 Execute(S) Stop(B)
Find Ethernet unit where broadcast packets reach. (KV only)

*Metwork load may increase according to the number of connected units.
Result

MAC address Connected Unit type IP address Project name
74-95-A7-4B-1C-0D KV-X520 192.168.0.10

Comm settings

PC comm port

(D usB(U) © Ethernet(E) () Ethernet[TLS)[W)

Ethernet settings

1P addressfl) 192, 168 . 0 . 10 |odest[ﬂ...]

Port No.(F) 8500

Conn. test(T})..
[:]Routmg setting(R)
PC comm port: USB
via VT : Mo
via network : No
Connected model :
Detail(4]...

Destinations(L} 4 Cancel

2

Once the connected controller is detected, it will appear in the Result area as shown.
Select the detected controller and click the Select button to apply the settings.
3. Selected controller’s IP Address will be updated in the IP address(l) field under the Ethernet settings

option.

4. Click the OK button to update the connection settings and Close the Comm Settings window.

Page 14 of 50
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3.3 Installing CPX-FB3
Step 1

7 ESI File in KV STUDIO

Software Configuration

Download the ESI file of CPX-FB37 module from Festo Support Portal and save it in an appropriate folder in the

workstation.

Step 2

Project o x
+ @l Unit configuration

EtherMet/IP 3000
+ B Motion setting
3 E_ﬂ Variables
r@ Unit |0 variables
b 2] Data types
- Operation recorder setting
» Bg D0
Bl CPU system setting
Sy User authentication setting
@ Universal Library
» :-,x\ Program(Execution sequer
I‘:ﬁ Function Block
b [ User document

Double-click the EtherCAT option under Unit Configuration settings of the [0] KV-X520 PLC as shown to open

the EtherCAT Setting window.

Step 3

EtherCAT setting

f - EtherCAT settings have not been configured. Select the setting method.
- "Manual setting” : Set the equipment to configure from the list.
- "Automatic setting” : Search for connected equipment and set it automatically.

Manual setting (M)

Autornatic setting (auto configuration)(4)

Click the Manual setting(M) button to start the CPX-FB37 ESI file installation.
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Software Configuration

Step 4

EtherCAT setting

File(F) Edit(f) Setting(S) Register(])

Project network configuration [ Use Explicit Device ID(U) ~ Equipment list | Equipment setting | Equipment search I

Search | §=| B E\.] o]

KV-X520
|All Allvendors ~

+ K KEYENCE CORPORATION
b\ Delta Electronics, Inc.

» IS FASTECH

¥ wra HCFA Co, Ltd

b 1Al |Al Corporation

» m Inovance

» J Kossi Intelligent Technology

» 0 Leadshine Technology Co., Ltd.
» LS LSELECTRIC

b [ Mitsubishi
b & NIDEC SANKYO
b [ OMRON

» m ORIENTAL MOTOR CO. LTD.

3 ﬁ Panasonic Industry Co., Ltd.

» 4 Servotronix Motion Control Ltd.

b ‘a4 Shanghai AMP&MOONS Automation Co,, Ltd

b E188 Clhonchen WAKO AL inm Tnrhool P P

e Register ESI file Register a Universal Library file

oK Cancel

Click the Register ESI File option from the EtherCAT setting window.

Step 5
Please select the ESI file to be registered. s
« o o v|®| | Search EC XML o
Organize « Mew folder =~ [H e
~ Mame Date modified Type
o,% Festo-CPX-FB37-20221125.xml 4/21/202510:40 AM XML Document
— 'w € >

File name: | Festo-CPX-FB37-20221125.xml ~ | ESl file(*.xml) ~|

1. Locate the downloaded CPX-FB37 ESI file in the workstation.
2. Select the ESI file from the location.
3. Click the Open button to install the selected ESI file.

Page 16 of 50 Application Note — VTEM with Keyence KV-X PLC through EtherCAT - 1.10



Software Configuration

Step 6

EtherCAT setting x
File(F)  Edit(E) Setting(S) Register(l)

Project network configuration [ Use Explicit Device ID(U) ~ Equipment list | Equipment setiing | Equipment search I
[Search | [Fel = = =] [
KV-X520
[ 2 vengors -
3 '( KEYENCE CORPORATION ~

b 4 Delta Electronics, Inc.

» 188 FASTECH

¥ rwm Festo

MG CPx Module:

£ CPx-FB37 Fieldbus module (0x00000001)
£ CPx-FB37 Fieldbus module (0x00000003)
B CPX-FB37 Fieldbus module (0xD0000004)
B CPX-FB37 Fieldbus module (0xD000000S)
£ CPx-FB37 Fieldbus module (0x00000008)
B CPx-FB37 Fieldbus module (0x00000007)
B CPX-FB37 Fieldbus module (0x00000008)
£ CPX-FB37 Fieldbus module (0x00000003)

} =5 HCIA Co, [td

b 1A1 1Al Corporation

» [ inovance

[N, WPy Techmal v
=5 Register ES| file Register a Universal Library file

oK Cancel

The installed CPX-FB37 ESl file will be added to Equipment list as highlighted above.

3.4 CPX-FB37 Module Configuration

3.4.1 Scanning the CPX-FB37 Device Connected to the EtherCAT Master

EtherCAT setting
File(F) S setting(s)  Regi
Auto configuration(S) () Use Explicit Device ID{U) ~ Equipment list | Equipment setting | Equipment search |
1 Equipment search(R) I

[ F @

KV-X520
‘All All vendors ~

» I KEYENCE CORPORATION

» &y Delta Electronics, Inc,

o FASTECH

rsm Festo

s HCFA Co, Ltd

iar 1Al Corporation

Inovance

3 D Kossi Intelligent Technelogy
4 9 Leadshine Technology Co., Ltd,
b LS LSELECTRIC

b [ Mitsubishi

P& NIDEC SANKYO

v v v

EtherCAT setting

» [ OMROM
Auto configuration process complete. » m ORIENTAL MOTOR €O, LTD
¥ ﬂ Panasonic Industry Co,, Ltd,
» 4 Servotronix Metion Control Ltd.

3 b Chamabei ARADEAIAARIC A, Fotea

=5 Register ESl file Register a Universal Library file

oK Cancel

1. Click the File(F) menu option on the toolbar in the EtherCAT Settings window.
2. Click the Auto configuration(S) option from File menu.
3. Once scanning is complete, click the OK button.
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The CPX-FB37 device will be added to the EtherCAT Master as shown below.

EtherCAT setting X
File(F)  Edit(E) Setting(5) Register(l)
Project network configuration [] Use Explicit Device ID(U) Equipment list | Equipment setting ] Equipment search ]

| | E B

KV-X520
‘All All vendors ~

b KEYENCE CORPORATION A
:--EIII [1]: CPX-FB37 Fieldbus module Assigned 3 modules b £ Delta Electronics, Inc.
b 8% FASTECH
¥ rm Festo
v [l CPX Modules

£ CPx-FB37 Fieldbus module (Bx00000001)
£ CPx-FB37 Fieldbus module (Bx00000003)
B CPX-FB37 Fieldbus module ((x00000004)
B CPX-FB27 Fieldbus module ((x00000005)
B CPX-FB27 Fieldbus module (300000005
B CPX-FB27 Fieldbus module ((x00000007)
EB CPX-FB37 Fieldbus module (Bx00000008)
EB CPX-FB37 Fieldbus module (Bx00000009)

b e HCFA Co,Ltd

b 1Al |Al Corporation

3 E Inovance
[, W7 PP | Tobamal R
=1 Register ESl file Register a Universal Library file
oK Cancel
.
3.4.2 CPX-FB37 Node Settings
Step 1
EtherCAT setting *
File(F)  Edit(E) Setting(S) Register(])
Project network configuration [ Use Explicit Device ID(W) 53»‘\3"0 Equipment setting | Equipment search I
~ Node settings
KV-X520 Mode address 1 o
Mode comments
g Reserve Mot used
- [1]: CPX-FB37 Fieldbus module Assigned 3 modules Product name CPX-FE37 Fieldbus module
= Vendor name
Vendor ID
1 Product code
Revision
Detailed setting <Setting> o
Refresh timing END processing
v Setting at the start of communication
Check vendor ID Used
Check product code Used
Check revision No. Mot used
Check method of revision No.
Explicit device ID check Mot used
Explicit device ID 1
Explicit device ID register 308
Redundancy settings Disable
Detailed setting
OK Cancel

Select the added CPX-FB37 device in the EtherCAT setting window.
Click the Equipment setting tab for node settings.

3. Enter the required Node Address for the slave device as required. For this sample code, node address 1
is used.

4. Click the ... (Browse) button in the Detailed setting option from Node settings to open the Detailed set-
ting window.
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Step 2
Detailed setting *
PDO mapping Communication command at initialization DC setting Advanced settings
Slot assignment status
Slot
1 : Slof [FB37-RIO] (EtherCAT Module)
_H 002 : Slot [4Al-U-I [4A]]] (Analogue input medule with 4 channels, 16 bit resclution for current and voltage)
B 3 |oo3:siot [VTEM - 8 Valves [48DI/DO]] (Feste Meotion Terminal with & Valves)
EB 4 [004:Sot[-]
fB 5 |005:Slet[--]
EB 6 |006:Slot[—]
tB 7 |007:Slet[-]
EB 8 |008:siot[--]
EB 9 [009:Siot[-]
EB 10 [010:Slot[--]
EB 11 [011:Slot[-]
EB 12 [012:Slot[-]
BB 13 |013:Slet]-]
BB 14 |014:Slot[-]
EE 15 [015:Slot[--]
EB 16 [016:SI0t[--]
EB 17 [017:Slot[-]
EB 18 [018:Slot[--]
EB 19 [019:Slot[-]
EB 20 |020:Slot[---]
BB 21 |021:Slet[-]
fB 22 |022:Slet]-]
EB 23 |023:Siot[-] v
Cancel

The connected CPX-FB37 Modules will be shown in the Module Configuration tab of the Detailed setting win-

dow.
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3.4.3 Creating Device Variables for CPX-FB37 Modules

Step1
Detailed setting X
Module configuration  PDO mapping  Communication command at initialization  DC setting  Advanced settings
A . . Data size . =
Direction| PDO mapping name [index) PDOQ entry name Index (bit) Data type Buffer Variable name
(All areas) (48 words) Q0.0 CP¥_Cutput ‘
P Valve O - Output 0 0x7002:01 8| UINT Q0.0
P Valve O - Qutput 1 0x7002:02 8| UINT Q1.0
b Valve O - Output 2 0x7002:03 8| UINT Q2.0
P Valve O - Qutput 3 0x7002:04 S| UINT Q3.0
P Valve O - OQutput 4 0x7002:05 8| UINT 4.0
P Valve O - Qutput 3 0x7002:06 & UINT Q5.0
P Valve 1 - Output 0 0x7002:07 8| UINT Q6.0
P Valve 1 - Output 1 0x7002:08 8| UINT Q7.0
P Valve 1 - Qutput 2 0x7002:09 8| UINT Q8.0
P Valve 1 - Output 3 0x7002:04 8| UINT Q8.0
m Module 3 [VTEM - 8 Valves P \Valve 1 - Cutput4 0x7002:08 8| UINT Q10,0
[48DI/DO]).Cutputs (0x1602) [P Valve 1 - Output 5 0x7002:0C 8| UINT a1lo
P Valve 2 - Qutput0 0x7002:0D 8| UINT Q120
b Valve 2 - Qutput 1 0x7002:0E B UINT o13.0
Detailed setting x
Meodule configuration PDO mapping  Communication command at initialization DC setting  Advanced settings
—_— . _ Data size - ]
Direction| PDO mapping name (index) PDO entry name Index (bit) Data type Buffer Variakle name
Valve 7 - Qutput 3 0x7002:2E 8| UINT Q45.0
B ?:3331531%5:’;&2 Egl:?oa Valve 7 - Qutput 4 0x7002:2F 8| UINT 046.0
»  Valve7 - Qutput 5 0x7002:30 & UINT Q47.0
(Add)
(All areas) (52 words) 0.0 CPX_Input ¢
T b Input0 0x6001:01 16| INT 10.0
Module 2 [4AI-U-I * Inputl 0xB8001:02 16[INT 11.0
[4AM0).Inputs (0x1A01) b Input2 0x6001:03 16| INT 12.0
P Input3 0x6001:04 16| INT 13.0
b ValveO - Input 0 0x6002:01 8| UINT 14.0
P Valve O - Input 1 0x6002:02 8| UINT 15.0
b ValveO - Input 2 0x6002:03 8| UINT 16.0
b ValveO - Input 3 0x6002:04 8| UINT I7.0
‘ b ValveO - Input 4 0x6002:05 & UINT 18.0
b ValveO - Input 3 0x6002:06 8| UINT 19.0
Module 3 (VTEM - 8 Valves F Valve 1 - Input0 0x6002:07 8| UINT 110.0
[48DI/DO]).Inputs (0x1402) [P Valve1-Input 1 0x6002:08 8| UINT 111.0
b Valve - Input 2 0x6002:09 8| UINT 112.0
b Valvel - Input3 0x6002:04 8| UINT 113.0
P Valvel - Input4 0x6002:08] 8| UINT 114.0
b Valve1-Input5 0x6002:0C 8| UINT 115.0
P Valve 2 - Input 0 0x6002:0D 8| UINT 116.0
b Valve 2 - Input 1 0x6002:0E 8| UINT 7.0 v
o ok || cancal

1. Enterthe required Variable Name for the Process Data Output in the All Areas PDO entry, as shown.
2. Enterthe required Variable Name for the Process Data Input in the All Areas PDO entry, as shown.
3. Click the OK button to add the variables for CPX-FB37 Modules and close the window.
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Step 2

EtherCAT setting et
File(E}  Edit(E]  Setting(3) Register(l)

Project network configuration [] Use Explicit Device ID{W) ~ Equipmentlist  Equipment setting | Equipment search
~ Node settings
Kv-X520 MNode address 1
. MNode comments

g Reserve Mot used

L_m [1]: CPX-FB37 Fieldbus module Assigned 3 modules Product name CPX-FB37 Fieldbus module
Vendor name Festo
Vendor ID 00000001 D(29)
Product code OxD029BF58(2733960)
Revision 0x00000009(9)

KV STUDIO type L

iled setting < Setting»
resh timing END processing
ing at the start of communication
ckvendor ID Used
ck product code Used

An undefined variable has been set, Do you want to register a new
variable?

ck revision Mo. Mot used

ck method of revision Mo.

licit device ID check Mot used
Explicit device ID 1
Explicit device ID register 308
Redundancy settings Disable
Detailed setting

1. Click the OK button to close the EtherCAT window.
2. Click the Yes button to register the newly created, undefined device variable.

Step 3
Register new variable n
[] Display details(D)
Variable name Data type Registration destination Comment 1 Cd
CPX_Output ARRAY[0.AT] OF UINT | (Default)
CPY_Input ARRAY[0.51] OF UINT | (Default)

Register I | Cancel |

Click the Register button in the Register new variable window to register the variables.
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The added CPX-FB37 module will be shown in the Project workspace as shown below.

Project L
- . Unit configuration ~
« 1 [0] Kv-x¥520

~ i
[1] CPX-FB37 Fieldbus module

] EtherNet/IP R30000 DM10000
» B Motion setting

3 ﬁ] Variables

r@ Unit |0 variables
b [2]ll Data types

Operation recorder setting Unset (]

il CPU system setting

S User authentication setting

@ Universal Library
+ 42 Program(Execution sequence view): Sample

w | Every-scan execution
22 Main [1]

* Initialize module

~ Standby module

| -

" Fixed-period module
[ Interrupt module
~ Inter-unit sync module
i+ Function Block v
L4 >

3.5 Adding Festo_VTEM_EC Library to a KV STUDIO Project
Step 1

Download the Festo_VTEM_EC library from the Festo Support Portal and save it in an appropriate folder on
workstation.

Step 2

Enter the search keyword.

Instruction,/FB/FUN

MName Descripticn
b B3 Universal Library
b { System Function Block
b { User Function Block

b B Ky-XD02 library

Paste(F)

Mew a folder(W)

0‘ Import(l)..
| Export(E)..

Help(H) Insert Close

1. Select the Library tab in the Toolbox window.
2. Right-click the User Function Block option from Library toolbox.
3. Click the Import(l) option to import the library to the project.
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Step 3
. Open Y
“ o <« N J) Search FB_KVX y=l
Organize v New folder B @ @
A Name Date modified Type
7 Quick access
D Festo_VTEM_EC.kufb 8/26/2026 11:08 AM  KUFE File
[ Desktop
; Downloads o+
Documents o
[&] Pictures LV >
File name: | Festo_VTEM_EC.kufb V| Kufb File (*.kufb) w~

1. Locate the downloaded Festo_VTEM_EC library.
2. Select the Library (Festo_VTEM_EC.kufb) file from the location.
3. Click the Open button to install the selected library file.

Step 4

o The Import of the user function block has been completed.

Click the OK button to finish the library import.

Step 5

‘Ent&r the search keyword. |

Instruction/FB/FUN

Name Description
P B3 Universal Library
¥ il System Function Block
¥ el User Function Bleck
IF T FestoviEm EC
¥ I Aux Functions
tl FB_Read_Bits_From_Word
‘Bl FB_Write_Value_To_Word
" Function Blocks
‘td FB_Download_Single_Parameter
bl FB_ReadMalfunctionList
‘b FB_Save_Configuration_Persistent
‘b FB_Upload_Single_Parameter
T FB_ValveCentrol
b B KV-XD02 library

Help(H) Insert Close

Software Configuration

After a successful import, Festo_VTEM_EC the library contents are displayed, as shown in the image above.
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The Festo_VTEM_EC library contains several structures and function blocks for different purposes.
Function Blocks

e FB_ValveControl block is used to control a single valve in the Motion Terminal.

e FB_Upload_Single_Parameter block is used to read the Motion Terminal valve parameter.

o FB_Download_Single_Parameter block is used to write the Motion Terminal valve parameter.

e FB_Save_Configuration block is used to save the Motion Terminal valve parameter.

e FB_ReadMalfunctionList block is used to read the malfunction list of the VTEM Motion Terminal.
Structured Data Types

e stMalfunction

e stTimeStamp

The structured data types listed above are used in FB_ReadMalfunctionList block.

9 Note

e All user-defined libraries will be under User Function Block section.
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4 VTEM Process Data details

4.1 VTEM Motion Terminal Communication Protocol

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

minal are assigned 6 bytes of input data (Process Data Input, PDI) and 6 bytes of output data (Process Data Out-
put, PDO), regardless of the actual number of valves present.

!
;

68 6 6006 © 0 O

PO X CC0)
209000 90 ®

Valve at slot 0 1 2 3 4 5

I Information

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 to be known.

4.1.1 Motion Terminal VTEM Function and Parameterization

The byte-level details of the input and output control data are provided below.

Output Data

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

Byte3 | Byte2 | Byte 1 | Byte O || Byte5 | Byte 4 | Byte3 | Byte2 | Byte 1 | Byte 0 || Byte 5 | Byte 4 | Byte 3 | Byte2
Setpoint Value 1 Command Setpoint Value 2 | Setpoint Value 1 Setpoint Value 2 i

Setpoint Value 1
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The operating mode of the valve is specified via the Valve Mode command:

Valve Mode |Meaning IF THEN

0 Reserved - -

1..59 Start / run Motion App | Required parametrization Valve is inactive and configurable (Actual
has been completed. Valve Mode = 61, Valve State = 1 (configura-

ble)). Setpoint/control values are valid. The
requested Motion App has started.

1..59 Start / run Motion App | Setpoint/control values are |See "Invalid output data" on page 21 of
invalid. VTEM Quick Reference Application Note

(Festo Motion Terminal VTEM - Quick Refer-
ence PLC programming).

1..59 Start / run Motion App | Another Motion App or the Running Motion App continues to run, as indi-
Transfer Mode is still run- cated by the actual Valve Mode.
ning.

1..59 Start / run Motion App | The device startup process | Motion App cannot be started because of an
has been completed, at least | inactive error that must first be acknowledged
one inactive error but no ac- | (send Valve Mode "62").
tive error is present (Valve
Mode = 61, Valve State =0
(not ready)).

1..59 Start / run Motion App |The device startup process | Motion App cannot start because of an active
has been completed, at least | error that must first be corrected. After the er-
one active error is present ror has been fixed, Valve State should change
(Valve Mode = 61, Valve to 0 (not ready).

State = 3 (failure)).
60 Start Teach-in run See Valve Mode 1 ... 59 -
61 End running Motion Motion App / Teach-in runis | Motion App is stopped (Current Valve Mode =
App / Teach-in run running 61, Valve State = 1 (configurable)). Transfer
Mode is running.
62 Acknowledge inactive |Valve State = 0 (not ready) | Valve State changes to "configurable", mal-
errors and warnings because of an inactive error | function list is cleared. Valve State = 1 (con-
figurable). Warnings in malfunction list are de-
leted.
63 Transfer Mode Valve is inactive (Actual Transfer Mode command is executed.
Valve Mode = 61)

Table 4.1: Valve Mode commands

Input Data
Input data, valve at slot 2 Input data, valve at slot 3 Input data, valve at slot 4
Byte3 | Byte2 | Byte1 | ByteO || Byte5 | Byte4 | Byte3 | Byte2 | Byte1 | ByteO || Byte 5 | Byte4 | Byte3 | Byte2
Actual Value 1 Status Actual Value 2 Actual Value 1 Status Actual Value 2 Actual Value 1
Byte 1 Byte 0
Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | Bit7 | Bits | Bit5 | Bits | Bit3 | Bit2 | Bit1 | Bito
App State Valve State Actual Valve Mode
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VTEM Process Data details

The current operating mode and state of the valve are shown in the Actual Valve Mode and Valve State fields of

the input data:

Actual Valve Mode Meaning

0 Reserved

1..59 Running Motion App

60 Executing Teach-in run

61 Valve is inactive or performs self-calibration
63 Transfer Mode is active

Table 4.2: Valve mode meanings

Valve State Meaning

0 Not ready The Motion Terminal startup process is not complete or a detected and corrected error
has not yet been acknowledged.

1 Configurable The valve is inactive. A Motion App can be run or the valve can be switched to Transfer
Mode.

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.

Table 4.3: Valve state meanings
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4.2

In the program that uses 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..5] OF UINT. For EtherCAT communication with the KV-X, although the
datatype is UINT, only the first eight bits are used to store each data byte. It is also recommended to create a
separate instance of the function blocks used for each valve.

Connecting 1/0 Data to the Function Blocks

Module configuration PDO mapping  Communication command at initizlization DC setting Advanced settings

Direction  PDO mapping name (index) PDO entry name || Data type Buffer abl - Variable name Data type Assignment
. i G| . - ~ CPX_input ARRAY[D.51) OF UINT | EtherCAT([1CPX-FB37 Fieldbus module 10.0)
* Input0 0x6001:01| 16/ INT 100 CPX_Inputio] UINT EtherCAT(I1ECPX-FB37 Fieldbus module 10.0)
Module 2 (4A-U- » input1 0x6001:02 16/INT n.o Lo CPX_Input[1] UINT EtherCAT([1:CPX-FB37 Fieldbus module (1)
[4A]).Inputs (0x1A01) » Input2 0x6001:03| 16 INT 2.0 Data from Analog Modul CPX_Inputl2] UINT EtherCAT([1FCPX-FB37 Fieldbus module 12.0)
¥ input3 0x6001:04 16/INT B0 CPI_Input3] UINT EtherCAT([1:CPX-FB37 Fieldbus module 13.0)
» Valve - Input0 0x6002:01 8| UINT 1o CPX_Inputf4] UINT EtherCAT([1:CPX-FB37 Fieldbus module 140
b Valve O - Input 1 0x6002:02| 8 UINT 5.0 CPX_Inputs] UINT EtherCAT([1CPX-FB37 Fieldbus module I5.0)
» ValveO-Input2 0x6002:03| 8 UINT 8.0 CPX_Input[6] uINT EtherCAT([11:CPX-FB37 Fieldbus module 16.0)
b ValveO- \n;ul 3 0x6002:04 8 UINT 7.0 Data from Vaive 0 CPX_Input[7] UINT EtherCAT([1:CPX-FB37 Fieldbus module [7.0)
b Valve - Input4 0x6002:05 8 UINT 180 CPX_Input(s] UINT EtherCAT(ECPX-FB37 Fieldbus module 18.0)
b ValveO- Input5 0x6002:06| 8[UINT 190 CPX_input[s] uINT EtherCAT([1ECPX-FE37 Fieldbus module 12.0)
P Valve 1 - Input0 0x6002:07 8/ UINT 1.0 CPX_Input{10] UINT EtherCAT([1}CPX-FB37 Fieldbus module [10.0)
b Valve 1 - Input1 0600208, 8 UINT .o CPX_Input{11] UINT EtherCAT(ECPX-FB37 Fieldbus module [11.0)
» Valve-Input2 0x6002:09| 8 UINT n2o CPX_Input[12] uINT EtherCAT([11:CPX-FB37 Fieldbus module 112.0)
P Valve 1- Input3 0x6002:04 8/ UINT 130 Data from Valve 1 CPX_Input[13] UINT EtherCAT([1CPX-FB37 Fieldbus module 113.0)
b Valve - Input4 0x6002:08] 8/ UINT [n40 CPX_Input{14] UINT EtherCAT(ECPX-FB37 Fieldbus module [14.0)
» Valve 1 - Input5 0x6002:0C 8[UINT 150 CPX_input[15] uINT EtherCAT([1ECPX-FE37 Fieldbus module 115.0)
» Velve2 - Input0 0x6002:00] 8/ UINT 160 CPX_Input{16] UINT EtherCAT([1}CPX-FB37 Fieldbus module [16.0)
b Valve2 - Input1 0x6002:0¢ 8/ UINT n7.0 CPX_Input{17] UINT EtherCAT(ECPX-FB37 Fieldbus module 17.0)
» Valve2 - Input2 0x6002:0F 8 UINT nso CPX_Input[18] uINT EtherCAT([11:CPX-FB37 Fieldbus module 118.0)
P Valve2-input3 0x6002:10 8/ UINT 13,0 ¢ Data from Valve 2 CPX_Input{19] UINT EtherCAT([1}CPX-FB37 Fieldbus module [19.0)
b Valve2- Inputd 0x6002:11 8/ UINT 1200 CPX_Inputi20] UINT EtherCAT(ECPX-FB37 Fieldbus module 120.0)
* Valve2 - Input 5 )l 12 UINT 121 CPX_Input[21] UINT EtherCAT([11:CPX-FB37 Fieldbus module 121.0)
P Valve 3 - Input0 1x6002:13 UINT 122 CPX_Input[22] UINT EtherCAT([1}CPX-FB37 Fieldbus module 220
¥ Valve3 - Input 1 x6002:14 UINT [ CPX Inputfz3] UINT EtherCAT(ECPX-FB37 Fieldbus module 123.0)
b Valve 3 - Input2 600215 UINT 124 L CPX_Input[24] UINT EtherCAT([1ECPX-FB37 Fieldbus module 240)
b Valve3- Input3 1x6002:16 UINT 125 CPX_Input[25] UINT EtherCAT([1:CPX-FB37 Fieldbus module (25.0)
& b Valve3 - Input4 x6002:17 UINT 26 CPX_Inputize] UINT EtherCAT(I1ECPX-FB37 Fieldbus module 126.0)
Module 3 (VTEM - 8 Valves | ®_Valve 3 - Input 5 600218 UINT 27 CPX_Input[27] UINT EtherCAT([1ECPX-FB37 Fieldbus module [27.0)
[48DI/DO])Inputs (0x1A02) ¥ Valve 4 - Input 0 1%6002:19 UINT 128 CPX_Input[28] UINT EtherCAT([1:CPX-FB37 Fieldbus module (28.0)
b Valved - Input1 K6002:14) UINT 129 CPX_Inputizs] UINT EtherCAT(I1ECPX-FB37 Fieldbus module 29.0)
P Valved - Input2 %6002:18 UINT 130 CPX_Inputf30] UINT EtherCAT([1:CPX-FB37 Fieldbus module 130.0)
¥ Valved - Input3 x600211C UINT 21 CPX_Inputf31] UINT EtherCAT([1CPX-FB37 Fieldbus module 131.0)
» Valved - Inputd 0x6002:10] TUINT B2 CPX_Inputi32) UINT EtherCAT(I1ECPX-FB37 Fieldbus module 32.0)
» Valved - Input5 0x6002:1E 8/ UINT B30 CPX_Input[33] UINT EtherCAT([1:CPX-FB37 Fieldbus module (330)
¥ Valve'5- Input0 0x6002:1F 8 UINT 1340 CPX_Input[34] UINT EtherCAT([1CPX-FB37 Fieldbus module (34.0)
¥ Velve5- Input 1 0x6002:20 8/ UINT B850 CPX_Inputi3s] UINT EtherCAT(I1ECPX-FB37 Fieldbus module 135.0)
¥ Valves- Input2 0x6002:21 8/ UINT 1360 CPX_Input[36] UINT EtherCAT([1:CPX-FB37 Fieldbus module [360)
b Valve - Input3 0x6002:22 8/ UINT 7.0 CPX_Input[37] UINT EtherCAT([1:CPX-FB37 Fieldbus module I37.0)
» Velve5 - Inputd 0x6002:23) 8/ UINT 880 CPX_Inputi38] UINT EtherCAT(I1ECPX-FB37 Fieldbus module 138.0)
¥ Valve-Input5 0x6002:24 8| UINT 1390 CPX_Input[39] UINT EtherCAT([1:CPX-FB37 Fieldbus module (350
b Valve6 - Input 0 0x6002:25 8/ UINT 100 CPX_Inputi40] UINT EtherCAT([1:CPX-FB37 Fieldbus module 40.0)
P Valve6- Input 1 0x6002:26 8/ UINT W10 CPX_Input[41] UINT EtherCAT([1:CPX-FB37 Fieldbus module 141.0)
b Valve - Input2 0x6002:27 8|uINT 20 CPX_Inputf42] UINT EtherCAT([1}CPX-FB37 Fieldbus module 1420)
b Valve - Input3 0x6002:28 8/UINT u30 CPX_Inputi43] UINT EtherCAT([1CPX-FB37 Fieldbus module [43.0)
» Valve6 - Inputd 0x6002:28] 8/ UINT 440 CPX_Inputjad] UINT EtherCAT([1:CPX-FB37 Fieldbus madule 144.0)
b Valve - Inputs 0x6002:24 8|UINT us0 CPX_Inputf45] UINT EtherCAT([1:CPX-FB37 Fieldbus module 145.0)
b Valve7 - Input0 0x6002:28 8/ UINT 160 CPX_ Inputi46] UINT EtherCAT(IECPX-FB37 Fieldbus module 146.0)
b Valve7 - Input1 0x6002:2¢| 8/ UINT W70 CPX_Input]47] UINT EtherCAT([1:CPX-FB37 Fieldbus madule 147.0)
b Valve? - Input2 0x6002:20) 8|UINT u80 CPX_Inputf43] UINT EtherCAT([1:CPX-FB37 Fieldbus module 148.0)
¥ Valve7-Input3 0x6002:2E] 8/ UINT 190 CPX_ Inputj49] UINT EtherCAT(ECPX-FB37 Fieldbus module 49.0)
b Valve7- Inputd 0x6002:2F 8/ UINT 1500 CPX_Input{50] UINT EtherCAT([1:CPX-FB37 Fieldbus madule 150.0)
b Valve? - Inputs 0x6002:30 8|UINT 1510 CPX_Input[51] UINT EtherCAT([1}CPX-FB37 Fieldbus module I51.0)
(Add) | v
Module configuration PDO mapping  Communication command at initialization DC setting  Advanced settings
Direction| PDO mapping name (index) PDC eniry name Indec | DO SEE | b yie Buffer .
(bit) Variable name. Data type Assignment
0900000 148 words) Q0. CPX_Output ~ TP Output ARRAY[0.47] OF UINT | EtherCAT([T}CPX-FB3T Fieldbus module G0.0)
»_Valve 0 - Qutput 0 0x7002:01 8| UINT Q0. Y CPX_Output(0] UINT EtherCAT([1:CPX-FB37 Fieldbus module Q0.0)
¥ Valve0 - Output 1 0x7002:02 & UNT au. [ ] CPX_Output(] UINT EtherCAT([1}CPX-FB37 Fieldbus module Q1.0)
¥ Valve0- Cutput 2 0x7002:03] 8[UNT 2 CPX_Outputf2] UINT EtherCAT([1}CPX-FB37 Fieldbus module G20)
? Valve0 - Output 3 0x7002:04) 8| UINT Q3.0 Data toValve 0 CPX_Output]3] UINT EtherCAT([1}:CPX-FB37 Fieldbus module Q3.0)
> Valve0 - Cutput 4 0x7002:05) 8| UINT Q10 CPX_Qutputid] UINT EtherCAT([1:CPX-FB37 Fieldbus module ©40)
¥ Valve0 - Cutput 5 0x7002:06, 8[UNT Q5.0 CPX_Output[s] UINT EtherCAT([1:CPX-FB37 Fieldbus module Q5.0)
» Valve 1 - Cutput 0 0x7002:07| 8|UNT Q6.0 CPX_Outputle] UINT EtherCAT([1}CPX-FB37 Fieldbus module G60)
¥ Valve 1 - Output 1 0x7002:08| 8| UNT aro CRX_OutputlT] UINT EtherCAT([1}:CPX-FB37 Fieldbus module GT.0)
b Valve 1 - Cutput 2 0:7002:09| 8/ UNT Q8.0 Data to Valve 1 CPX_Outputie] UINT EtherCAT([1}CPX-FB37 Fieldbus module GB0)
» Valve 1 - Cutput 3 0x7002:04| 8|uNT Q9.0 CPX_Output(s] UINT EtherCAT([1}:CPX-FB37 Fieldbus module G9.0)
P Valve 1 - Output 4 0x7002:08| 8| UINT Q100 CPX_Output[10] UINT EtherCAT([11:CPX-FB37 Fieldbus module Q10.0)
b Valve 1 - Cutput 5 0x7002:0C] 8| UNT Q1.0 CPX_Output[i] | UINT EtherCAT([1}CPX-FB37 Fieldbus module Q11.0)
» Valve2 - Cutput0 0x7002:00) 8|UNT Qizo | CPX_Output[12] | UINT EtherCAT([1}CPX-FB37 Fieldbus module G12.0)
» Valve2- Output 1 0:7002:0E| 8|uNT Q30 CPX_Output[13] | UINT EtherCAT([1}:CPX-FB37 Fieldbus module Q13.0)
» Valve2 - Output2 0x7002:0F 8|UINT Q140 CPX_Outputli4] | UINT EtherCAT([1:CPX-FB37 Fieldbus module Q14.)
» Valve2 - Cutput3 0:7002:10] 8|UNT Q150 Data to Valve 2 CPX_Output[1s] | UINT EtherCAT([1:CPX-FB37 Fieldbus module Q15.0)
» ValveZ- Output4 0x7002:11 8|UNT Q160 CPX_Output[1€] | UINT EtherCAT([1}CPX-FB37 Fieldbus module Q16.0)
b Valve2 - Output5 0:7002:12| 8|UNT Q70 CPX_Outputl17] | UINT EtherCAT([1}:CPX-FB37 Fieldbus module Q17.0)
» Valve3 - Output 0 0x7002:13| 8|UNT Q180 CPX_Output[8] | UINT EtherCAT([1}CPX-FB37 Fieldbus module Q18.0)
> Valve3 - Cutput 1 0:7002:14 8| UNT Q190 CPX_Output[18] | UINT EtherCAT([1}CPX-FE37 Fieldbus module G19.0)
¥ Valve 3 - Output2 0x7002:15| 8[UNT Q200 Data to Valve 3 CPX_Outputf20] | UINT EtherCAT([1}:CPX-FB37 Fieldbus module G20.0)
» Valve3- Output3 0x7002:16, 8[UNT Q210 CPX_OutputRT] | UINT EtherCAT([1:CPX-FB37 Fieldbus module Q21.0)
» Valve3- Cutputd 0x7002:17| 8/ UINT Q220 CPX_Outputf22] | UINT EtherCAT([1:CPX-FB37 Fieldbus module Q22.0)
[ [Votie3 0 Bl [P Va3 - Outat 0:7002:18 8| UNT ECRP CPX_Outputf23] | UINT EtherCAT([1}:CPX-FB37 Fieldbus module G23.0)
[48D/DO]) Outputs (0x1602) [ Valve 4 - Output 0 0x7002:19) 8/ UINT Q240 CPX_Outputizd] | UINT EtherCAT([1:CPX-FB37 Fieldbus module Q24.)
b Valved - Output 1 0¢7002:1A] 8/ UINT Q250 CPX_Outputf2S] | UINT EtherCAT([1}CPX-FB37 Fieldbus module Q25.0)
¥ Valved - Outpui2 0:7002:18 8/ UINT Q260 CPX_Outputf2€] | UINT EtherCAT([1}CPX-FB37 Fieldbus module G26.0)
» Velved - Output 3 0x7002:1C] 8| UNT Qz7.0 CRX_Output2T] | UINT EtherCAT([1}:CPX-FB37 Fieldbus module Q27.0)
» Valved - Outpurd 0x7002:1D) 8/ UINT Q280 CPX_Outputi28] | UINT EtherCAT([1}CPX-FB37 Fieldbus module Q28.0)
b Valve4 - Output 5 0x70021€ 8| UNT Q200 CPX_Outputf29] | UINT EtherCAT([1}CPX-FB37 Fieldbus module G29.0)
¥ Valve 5 - Cutput 0 0x7002:1F 8 UNT Q300 CPX_Output[30] | UINT EtherCAT([1}:CPX-FB37 Fieldbus module C30.0)
» Valve5 - Output 1 0x7002:20 8/ UINT la310 CPX_OUWPUET] | UINT EtherCAT([1:CPX-FB37 Fieldbus module Q31.0)
¥ Valve5 - Output2 0x7002:21 8| UINT Q320 CPX_Outputf32] | UINT EtherCAT([1:CPX-FB37 Fieldbus module Q32.0)
b Valve5 - Cutput 3 0:7002:22] 8| UNT Q330 CPX_Output[33] | UINT EtherCAT([1}CPX-FB37 Fieldbus module G33.0)
» Valve5 - Cutput 4 0x7002:23] 8|UNT Q34.0 CPX_OutputBd] | UINT EtherCAT([1}:CPX-FB37 Fieldbus module Q34.)
» Valve5 - Output 5 0x7002:24| &/ UINT Q350 CPX_Output|35] uINT EtherCAT([1:CPX-FB37 Fieldbus module G35.0)
> Valve 6 - Cutput 0 0:7002:25 8/ UNT Q360 CPX_Output[3€] | UINT EtherCAT([1}CPX-FE37 Fieldbus module G36.0)
* Valve 6 - Cutput 1 0x7002:26) 8|uNT Q370 CRX_OutputBT] | UINT EtherCAT([1}:CPX-FB37 Fieldbus module Q37.0)
» valve6 - Output 2 0:7002:27 & UINT Q380 CPX_Output38] UINT EtherCAT([1:CPX-FB37 Fieldbus module Q38.0)
b Valve 6 - Cutput 3 0:7002:28) 8| UNT Q390 CPX_Output[39] | UINT EtherCAT([1CPX-FB37 Fieldbus module G39.0)
» Valve6 - Cutput 4 0:7002:29) 8|UNT Q200 CPX_Outputd0] | UINT EtherCAT([1}:CPX-FB37 Fieldbus module G40.0)
» Valve - Cutput 3 0x7002:2A 8|uNT Q.0 CPX_OUpUtET] | UINT EtherCAT([1:CPX-FB37 Fieldbus module Q41.0)
» Valve7 - Output 0x7002:28) 8|UINT Q20 CPX_Outputid2] | UINT EtherCAT([1:CPX-FB37 Fieldbus module C42.0)
b Valve7-Cutput1 0x7002:2€] 8|UNT Q3.0 CPX_Outputf43] | UINT EtherCAT([1}CPX-FB37 Fieldbus module C43.0)
> Valve7- Cutput2 0x7002:2D) 8|UNT Q4.0 CPX_Outputid] | UINT EtherCAT([1}:CPX-FB37 Fieldbus module G44.0)
» Valve7 - Output 3 0:7002:2€| 8| UINT Q450 CPX_Output|ds] uINT EtherCAT([1:CPX-FB37 Fieldbus module G45.0)
b Valve? - Cutputd 0x7002:2F| 8|UNT Q6.0 CPX_Outputi4€] | UINT EtherCAT([1}CPX-FB37 Fieldbus module G46.0)
b Valve7- Cutput5 0:7002:30] 8|UNT Q7.0 CPX_Outputi7] | UINT EtherCAT([1}:CPX-FB37 Fieldbus module G47.0)

(Add)

The input and output data of a valve are transferred to the function blocks as ARRAY[0..5] OF UINT.
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Festo_VTEM_EC Library Function Block Descriptions

5 Festo_VTEM_EC Library Function Block Descriptions

5.1 FB_ValveControl

Function block FB_ValveControl is used to operate and control Motion Apps. For this purpose, the function block
interprets the values at the inputs and generates the output data that is sent to the Motion Terminal.

At the same time, the function block interprets the input data of a valve received from the Motion Terminal, clas-
sifies the information and provides it to the appropriate outputs.

This means that the function block outputs are updated at least one cycle after the input values change.

FB ValveControl

|en ENO
{auiBusDataFromVTEM auiBusDataToVTEM
1xEnable uiActualValveMode
{uisetValveMode uiActualValveState
1uiSetAppControl uifctualAppState
1uiSetAppOption 1ActualValuel
1iSetPointValuel 1Actualvalue2
1iSetPointValue2 iResponseToValveModeSet
1xManualAcknowledge iErrorCode
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Festo_VTEM_EC Library Function Block Descriptions

5.1.1 FB_ValveControl Block Input Variable
Input Variables Data Type Description
auiBusDataFromVTEM | ARRAY[0..5]OF |The 6 Bytes of input data received from the Motion Terminal must
UINT be applied to this input.

xEnable BOOL Input must be TRUE to be able to use the function block. When this
input changes to FALSE, the function block stops any operation run-
ning on the valve (Valve Mode = “valve inactive”). The output iRe-
sponseToValveModeSet shows the value 1051 after the function
block has stopped successfully.

uiSetValveMode UINT Input for setting the valve mode. Permissible values are: 1 ... 59 (ID
Motion App), 60 (Teach-in run), 61 (End Motion App), 62
(Acknowledge inactive error), alternatively, use input “xManu-
alAcknowledge”

uiSetAppControl UINT Input for setting the Motion App control. The meaning is specific to
the Motion App.

uiSetAppOption UINT Input for setting the Motion App option. The meaning is specific to
the Motion App.

iSetPointValuel INT Input for setpoint value 1: The meaning is specific to the Motion
App.

iSetPointValue2 INT Input for setpoint value 2: The meaning is specific to the Motion
App.

xManualAcknowledge |BOOL Inactive errors when the valve status is ‘not ready’ can be acknowl-

edged with a rising edge at this input (corresponds to setting “ui-
SetValveMode := 62” --> Valve status becomes “configurable”).

Table 5.1: FB_ValveControl Block Input Variable descriptions

5.1.2

Output Variables

Data Type

FB_ValveControl Block Output Variable

Description

auiBusDataToVTEM

ARRAY[0..5] OF UINT

The 6 Bytes of output data that must be sent to the
Motion Terminal are available at this output.

uiActualValveMode UINT Returned mode of the valve
uiActualValveState UINT Returned status of the valve
uiActualAppState UINT Returned status of the Motion App
iActualValuel INT Returned actual value 1
iActualValue2 INT Returned actual value 2

Set

iResponseToValveMode- |INT

Response to the sent Valve Mode (Input uiSetValve-
Mode). Refer Chapter 5.1.3.

iErrorCode

UINT

If an error occurs, this output contains the most re-
cent error code.

Table 5.2: FB_ValveControl Block Output Variable descriptions
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Festo_VTEM_EC Library Function Block Descriptions

5.1.3 Response to Valve Mode Set

Status Value Status Description

0 Reserved

1 Invalid Set Valve Mode

2 Invalid Set App Control

3 Invalid Set App Option

4 Invalid Set Point Value 1

5 Invalid Set Point Value 2

6 Invalid Configuration

10 Access Denied Web Configuration
11 Access Denied Saving Parametrization
12 No License for this Motion App
13 All Licenses in use

14 Invalid License file

15 No valve detected

16 Valve self-calibration running
1020 No Transfer Mode with this FB
1031 Preparing for start

1032 Starting

1033 Motion App Running

1034 Transfer Mode Running

1035 Stopping

1036 All Motion Apps 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

Table 5.3: Response to Valve Mode Set descriptions

Application Note — VTEM with Keyence KV-X PLC through EtherCAT - 1.10 Page 31 of 50




Festo_VTEM_EC Library Function Block Descriptions

5.2 FB_Upload_Single_Parameter

The function block transmits a value via the transfer mode from the Motion Terminal to the PLC.

FB Upload Single Parameter

EN ENO
auiBusDataFromVTEM auiBusDataToVTEM
xExecute iResponse
iChannel iUploadedValue
iAddressedTarget xUploadDone
iIndex xUploadError

5.2.1 FB_Upload_Single_Parameter Block Input Variable

Input Variables Data Type Description

auiBusDataFromVTEM ARRAY[0..5] OF UINT The 6 Bytes of input data received from the Motion
Terminal must be applied to this input.

xExecute BOOL Rising edge at the input starts the transmission. If
the “TRUE” signal is removed before transmission is
complete (xUploadDone = TRUE), the transfer mode
is terminated.

iChannel INT Transfer mode channel

iAddressedTarget INT Channel-specific address of the target from which
the value is to be read.

ilndex INT Index of the stored value to be read.

Table 5.4: FB_Upload_Single_Parameter Block Input Variable descriptions

5.2.2 FB_Upload_Single_Parameter Block Output Variable

Output Variables

Data Type

Description

auiBusDataToVTEM

ARRAY[0..5] OF UINT

The 6 Bytes of output data that must be sent to the
Motion Terminal are available at this output.

iResponse INT Response to the status of the transmission. Refer
Chapter 5.3.3.

iUploadedValue INT Value read from the Motion Terminal.

xUploadDone BOOL Output becomes TRUE when the transfer has com-
pleted without an error.

xUploadError BOOL Output becomes TRUE when errors occur during the

transfer.

Table 5.5: FB_Upload_Single_Parameter Block Output Variable descriptions
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5.3 FB_Download_Single_Parameter

Festo_VTEM_EC Library Function Block Descriptions

The function block transmits a value via the transfer mode from the PLC to the Motion Terminal. It can only be

used for writable values.

FB Download Single Parameter

EN

auiBusDataFromVTEM

xExecute

iChannel

iAddressedTarget

iIndex

iDownleoadValue

ENO

auiBusDataToVTEM

iResponse

*DownloadDone

xDownloadError

5.3.1 FB_Download_Single_Parameter Block Input Variable

Input Variables Data Type Description

auiBusDataFromVTEM ARRAY[0..5] OF UINT The 6 Bytes of input data received from the Motion
Terminal must be applied to this input.

xExecute BOOL Rising edge at the input starts the transmission. If
the “TRUE” signal is removed before transmission is
completed (xDownloadDone = TRUE), the transfer
mode is terminated.

iChannel INT Transfer mode channel

iAddressedTarget INT Channel-specific address of the target to which the
value to be transmitted is to be written.

ilndex INT Index of the parameter to which the transmitted
value is to be written.

iDownloadValue INT Value to be written to the parameter.

Table 5.6: FB_Download_Single_Parameter Block Input Variable descriptions

5.3.2 FB_Download_Single_Parameter Block Output Variable

Output Variables

Data Type

Description

auiBusDataToVTEM

ARRAY[0..5] OF UINT

The 6 Bytes of output data that must be sent to the
Motion Terminal are available at this output.

iResponse INT Response to the status of the transmission. Refer
Chapter 5.3.3.

xDownloadDone BOOL Output becomes TRUE when the transfer has com-
pleted without an error.

xDownloadError BOOL Output becomes TRUE when errors occur during the

transfer.

Table 5.7: FB_Download_Single_Parameter Block Output Variable descriptions
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5.3.3 Response to Transfer Mode

Status Value Status Description

0 Reserved

1 Invalid Channel

2 Invalid Transfer Control

3 Invalid Addressed Target

4 Invalid Index

5 Invalid Transfer Value

6 Invalid Combination

7 Access Denied: Data in use

8 No Data, Empty slot

9 Invalid Parameter Set

10 Access Denied: Web Configuration
11 Access Denied: Saving Parametrization
15 No valve detected

20 Reading Transfer Mode

21 Ready for new transfer

22 Preparing transfer

23 Transferring

24 Transfer Successful

25 FB needs Rising edge of xExecute
26 Valve mode is not 61; Inactive
27 Invalid Firmware version

28 Communication failed

29 Invalid Module Number

30 Resetting

31 Aborting

Table 5.8: Response to Transfer Mode descriptions
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5.4 FB_Save_Configuration

Festo_VTEM_EC Library Function Block Descriptions

The function block provides a simple way to call the function “Save configuration persistent”. The configuration
data for the valve currently being parameterized is saved permanently on the controller of the Motion Terminal.

FB Save Configuration Persistent

EN

auiBusDataFromVTEM

xExecute

ENO

auiBusDataToVTEM

iResponse

xSavingDone

xSavingError

5.4.1 FB_Save_Configuration Block Input Variable

Input Variables

Data Type

Description

auiBusDataFromVTEM

ARRAY[0..5] OF UINT

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

xExecute

BOOL

Execute saving of configuration in VTEM.

Table 5.9: FB_Save_Configuration Block Input Variable descriptions

5.4.2 FB_Save_Configuration Block Output Variable

Output Variables Data Type Description

auiBusDataToVTEM ARRAY[0..5] OF UINT The 6 Bytes of output data that must be sent to the
Motion Terminal are available at this output.

iResponse INT Response to the status of saving process. Refer
Chapter 5.4.3.

xSavingDone BOOL The output becomes “TRUE” when the saving pro-
cess is completed.

xSavingError BOOL The output becomes “TRUE” when an error occurs
during the saving process.

Table 5.10: FB_Save_Configuration Block Output Variable descriptions
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5.4.3 Response to Save Persistent

Status Value Status Description

0 Reserved

1 Saving in progress

2 Saving Successful

3 Saving not possible

4 Saving failed

10 Access Denied: Web Configuration

11 Access Denied: Saving Parametrization

15 No valve detected

20 Preparing to save

21 Ready to save

25 FB needs Rising edge of xExecute
Table 5.11: Response to Save Persistent descriptions

5.5 FB_ReadMalfunctionList

The function block “FB_ReadMalfunctionList” automatically reads the contents of the malfunction list of a valve
and passes it to the output “stMalfunctionlist”. Refer Malfunction Codes document for the details.

The input “uiChooseOtherValve“ specifies the valve from which the malfunction list is read. In this way, the pro-
cess data of any other slot can be used for this purpose.

FB ReadMalfunctionlList

EN ENO
auiBusDataFromVTEM auiBusDataToVTEM
xExecute astMalfunctionlist
xAbort stTimeStamplList
uiChooseOtherValve iResponse
xBusy

xDone

xError

xAborted
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5.5.1

Input Variables

Data Type

Festo_VTEM_EC Library Function Block Descriptions

FB_ReadMalfunctionList Block Input Variable

Description

auiBusDataFromVTEM

ARRAY[0..5] OF
UINT

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

XExecute

BOOL

TRUE signal at the input starts the transmission. If the TRUE sig-
nal is removed, the transfer mode is terminated. The function
block is reset once the transfer process has been completed suc-
cessfully (iResponse = “4” or “5”) or with an error (xError =
TRUE).

xAbort

BOOL

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

uiChooseOtherValve

UINT

Select the valve whose malfunction list is to be read.

0: 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).

Table 5.12: FB_ReadMalfunctionList Block Input Variable descriptions
5.5.2 FB_ReadMalfunctionList Block Output Variable
Output Variables Data Type Description
auiBusDataToVTEM ARRAY[0..5]OF UINT |The 6 Bytes of output data that must be sent to the Motion
Terminal are available at this output.
astMalfunctionlist ARRAY[1..40] OF Contents of the malfunction list (The array contents are
stMalfunction complete as soon as xDone = TRUE. The output is reset as
soon as xAbort = FALSE and xExecute= FALSE). Refer
Chapter 5.5.4.
stTimeStamplList STRUCT of the type The output shows the current timestamp of the VTEM Mo-
stTimeStamp tion Terminal. Refer Chapter 5.5.5.
iResponse INT Response to the status of the transmission. Refer Chapter
xBusy BOOL Output is TRUE as long as the function block executes an
action.
xDone BOOL Output is TRUE when the transfer has completed without
an error (even if the malfunction list is empty).
xError BOOL Output is TRUE if an error occurred during the transmission
process.
xAborted BOOL Output is TRUE if the transmission was aborted using the
“xAbort” input. Output is reset if xExecute and xAbort are
FALSE at the same time.
Table 5.13: FB_ReadMalfunctionList Block Output Variable descriptions
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5.5.3 Response to Read Malfunction List

Status Value Status Description

0 Idle

1 Setting valve to inactive

2 Getting malfunction count

3 Transferring

4 Done

5 No entries in malfunction list

6 Error while transmitting data to VTEM

7 Aborting

8 Resetting

10 FB needs rising edge xExecute

100 Reserved

101 Invalid Set Valve Mode

102 Invalid Set App Control

103 Invalid Set App Option

104 Invalid Set Point Value 1

105 Invalid Set Point Value 2

106 Invalid configuration

110 Access denied Web Config

111 Access denied saving parameterization

112 No license for this MA

113 All licenses in use

114 Invalid license file

115 No valve detected

201 Valve self-calibration running

202 Invalid Channel

203 Invalid Transfer Control

204 Invalid iChoose Other Valve

205 Invalid Index

206 Invalid Transfer Value

207 No valve detected at selected slot

208 Access denied Data In Use
Table 5.14: Response to Read Malfunction List descriptions
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5.5.4

Structure stMalfunction

Festo_VTEM_EC Library Function Block Descriptions

Structure Variables Data Type Description

uiMalfunctionCode UINT Malfunction Code

uiMalfunctionSubcode UINT Malfunction Subcode

uiMalfunctionClassification UINT Malfunction Classification

uiHours UINT Timestamp (hours) of the malfunction message
uiMinutes UINT Timestamp (minutes) of the malfunction message
uiSeconds UINT Timestamp (seconds) of the malfunction message
uiMilliseconds UINT Timestamp (milliseconds) of the malfunction message

Table 5.15: Structure stMalfunction descriptions

5.5.5 Structure stTimeStamp
Structure Variables Data Type Description
uiHours UINT Timestamp (hours) of the malfunction message
uiMinutes UINT Timestamp (minutes) of the malfunction message
uiSeconds UINT Timestamp (seconds) of the malfunction message
uiMilliseconds UINT Timestamp (milliseconds) of the malfunction message

Table 5.16:
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6 Configuring of Festo_VTEM_EC Function Blocks in KV STUDIO

This chapter describes how to add Festo_VTEM_EC library function blocks to a program & assign input and out-
put tags.

Step 1

xControlEn
able

26001 I

08002

T FB_ReadMalfu
T FB_Save_Con
T FB_Upload_Single_f

&= FB_ValveControl
b B Ky-XDO2 library

00003

20004

| ety Insert Close

Drag and drop the FB_ValveControl function block from Function Blocks folder under Festo_VTEM_EC library.

9 Note

o Make sure to have separate variables for block EN bit for each of function block, to not have func-
tion block process data outputs from interfering with each other.

Import the program.
CK?

Yes Mo

Click the Yes button to import the function block to the project.

Step 3

Register instance X

Global/Local Local o ~
Variable name |FB_\fa\\rEControH g v|

Comments | |

3 Cancel

1. Select the Variable Scope as required from the Global/Local drop-down list in the Register instance
window.
Enter the required Function Block instance name in the Variable name field.

3. Click the OK button to register the variable.
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Step 4

FB_ValveControll

Configuring of Festo_VTEM_EC Function Blocks in KV STUDIO

FB ValveControl

EN

2?7 {auiBusDataFromVTEM

777 {xEnable

??? {uiSetValveMode
2?7 {uiSetAppControl
??? {uiSetAppOption
7?7 {iSetPointValuel
777 {iSetPointValue2

ENO

auiBusDataToVTEM 7?2 ?

uiActualvalveMode |- 77?7

uiActualValveStater2?

uiActualAppState|- 2?2

iActualValuelr’??

iActualValue2|-7??

iResponseToValveModeSet 7 ??

2?7 {xManualAcknowledge

iErrorCode|-7??

The added function block will be shown with Instance Name as shown above.

Step 5

VTEM_Inputs
xEnable -
uiSetValveMode
uisSetAppControl
uiSetAppOption+
iSetPointValuel |
iSetPointValue2
xManualAcknowledge 4

FB_ValveControll

FB ValveControl

EN

auiBusDataFromVTEM
xEnable
uiSetValveMode
uiSetAppControl
uiSetAppOption
iSetPointValuel
iSetPointValue2

xManualAcknowledge

ENO

auiBusDataToVTEM
uiActualvalveMode
uiActualValveState
uiActualAppState
iActualvaluel
iActualvalue2
iResponseToValveModeSet

iErrorCode

FVTEM_Qutputs
FuiActualvalveMode
FuiActualValveState
ruiActualAppState
riActualValuel
FiActualvalue2
riRespanseToValveModeSet

riErrorCode

Enter the required names for function block interface tags as shown above.

Step 6

FB_ValveControll

FB ValveControl

EN
VIEM_I1Dut JauiBusDataFromVTEM
Register new variable(t)...
xE Jump to definitions(l) v
uiSetValvi Jump to row(l) 3
Insert(H) »
uisSetAppCo Delete rung(Y) Shift+Del
uiSetAppO Disable rung(G) »
Arrange selected ST(E)
iSetPointV
Display setting(V) »
iSetPointv € Undo(U) Ctrl+Z
xManualAcknow Redo(®) Crl+Y
o cutm CtrleX
By Copy(© Ctrl+C
Paste(P) eV
Multi-paste(k) Ctrle Shift+V
B Search(s). Ctrl+F
Contact/coil(Q) F12
Cross reference(l) »
2% Relation mapping(d)... Ctrl+ Shift+R
Collapse/Expand(W) »

auiBusDataT
uiActualValv
uiActualValve

uiActualApp

ENO

OVTEM[VTEM Outputs

eMode FuiActualValveMode
StateuiActualValveState
State -uiActualAppState

iActualvaluel -iActualvaluel

iActualValue2 | iActualValue2

iResponseToValveMo

iErro

deSet - iResponseToValveModeSet

rCode [ iErrorCode

Select and Right-click the function block, then click the Register new variable(N)... option to register all function

block interface variables.
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Configuring of Festo_VTEM_EC Function Blocks in KV STUDIO

Step 7
Register new variable n
[[] Display details(D)
Variable name Data type Registration destination Comment 1 Cd

VTEM_Inputs ARRANY[0.5] OF UINT [Local)

VTEM_Outputs ARRAY[0.5] OF UINT [Local)

xEnable BOOL {Local)

uiSetvValveMode UINT (Local)

uisSetAppControl UINT [Local)

uiSetAppOption UINT {Localy

iSetPointValuel INT [Local)

iSetPointValue2 INT [Local)

xManualAcknowledge BOOL (Lacal)

uiActualValveMode UINT (Local)

uiActualValveState UINT (Lacal)

uikctual AppState UINT {Localy

iActualValuel INT (Lacal)

iActualValue2 INT (Local)

iResponseToValveModeSet | INT (Lacal)

iErrorCode UINT {Local}

< >

Automatically display a dialog box when undefined variable entered Cancel

Click the Register button to register all the created variables.

Step 8
FB_ValveControll
EN ENO
VTEM Inputs-auiBusDataFromVTEM auiBusDataToVTEM|VTEM Outputs
xEnable {xEnable uiActualValveMode FuiActualValveMode
uiSetValveMode juiSetValveMode uiActualValveState fuiActualValveState
uisSetAppControl {uiSetAppControl uiActualAppState fuiActualAppState
uiSetAppOption-uiSetAppOption iActualValuel | iActualValuel
iSetPointValuel |{iSetPointValuel iActualValue2 | iActualValue2
iSetPointValue? |iSetPointValue2 iResponseToValveModeSet | iResponseToValveModeSet
xManualAcknowledge {xManualAcknowledge iErrorCode [ iErrorCode

Once the function block interface variables have been registered successfully, FB_ValveControl function block
will appear as shown above.

Follow the steps above to configure all the remaining function blocks of Festo_VTEM_EC library.

Once all the 10 assignments are complete, the FB_Upload_Single_Parameter block will appear as shown below.

FB_Upload_Single Parameterl

FB Upload Single Parameter

EN ENO
VTEM_Inputs-auiBusDataFromVTEM auiBusDataToVTEM[VTEM_Outputs
xExecute Upload-xExecute iResponse | iResponse Upload
iChannel_Upload {iChannel ilploadedValue | iUploadedValue
iAddressedTarget_Upload iAddressedTarget xUploadDone | xUploadDOne
iIndex Upload-iIndex xUploadError|xUploadError
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Once all the 10 assignments are complete, the FB_Download_Single_Parameter block will appear as shown be-

low.
FB_Download_Single_Parameterl
EN ENO
VTEM_InputsHauiBusDataFromVTEM auiBusDataToVTEM|VTEM_Outputs
xExecute Download {xExecute iResponse |- iResponse Download
iChannel Download {iChannel xDownloadDone | xDownloadDone
iAddressedTarget Down..-{iAddressedTarget xDownloadError - xDownloadError
iIndex_Download {iIndex
iDownloadValue {iDownloadValue

Once all the 10 assignments are complete, the FB_Save_Configuration block will appear as shown below.

FB_Save_Configuration_Persistentl

FB Save Confipuration Persistent

EN ENO
VTEM_Inputs -{auiBusDataFromVTEM auiBusDataToVTEM-VTEM_ Outputs
xExecute_Save {xExecute iResponseiResponse_Save

xSavingDone [ xSavingDone

xSavingError|xSavingError

Make sure to correctly set the structured data types for astMalfunctionlist and stTimeStampList. Once all the |0
assignments are complete, the FB_ReadMalfunctionList block will appear as shown below.

FB_ReadMalfunctionlListl

FB ReadMalfunctionlist

EN ENO
VTEM_Inputs jauiBusDataFromVTEM auiBusDataToVTEM| VTEM_Outputs
xExecute_RdM1lfn-xExecute astMalfunctionlistastMalfunctionlist
xAbort {xAbort stTimeStamplListstTimeStamplList
uiChooseOtherValve \uiChooseOtherValve iResponse |- iResponse_RdM1lfn

XBusy | xBusy
xDone - xDone
XErrorxError

xAborted | xAborted

9 Note

Unsafe system states when function blocks are called in parallel
Simultaneous access by multiple function blocks to the output data of a valve (auiBusDataToVTEM).

e Ensure that no more than one function block instance can access the output data of a valve at the
same time (auiBusDataToVTEM) by activating only one block at a time.

I Information

It is recommended to use a separate instance of the function blocks for each valve.
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7 Sample Code for Festo_VTEM_EC Library Function Blocks

This sample code demonstrates how to control the VTEM Motion Terminal; read, write, and save parameters;
and retrieve diagnostic data from VTEM Motion Terminal connected to KEYENCE KV-X PLC through EtherCAT us-
ing “Festo_VTEM_EC” library FBs.

9 Note

¢ In the configuration used in this application note, all FBs share same auiBusDataToVTEM, so for
each function block to operate correctly, ensure that only one function block is active at a time by
enabling and disabling the EN bit of each FB accordingly.

o Therefore, before using each FB, make sure the EN bit is active for that FB, and EN bit is False for
all other FBs.

7.1 Sample Code for Linking VTEM Motion Terminal Process Data of Valve in Slot 0 to
Function Block Interface Tags

This sample code is used to copy process data input of Valve in Slot 0 from VTEM Process Data to the interface
tags of the Festo_VTEM_EC library function blocks.

Input Mapping

_AlwaysOn r BMOV
} 1 CPX_Input[#4] VTEM_Inputs[#@]

Output Mapping

_AlwaysOn r Brov
} VTEM_Outputs [#8 CPX_Output[#8] #5
]

The VTEM Motion Terminal process data contains information for up to eight valves, the maximum number sup-

3

ported by a single VTEM. However, the auiBusDataFromVTEM and auiBusDataToVTEM array interfaces of the
function blocks are configured to handle data for only one valve. Therefore, the process data for the valve in the
required VTEM slot must be copied to the function-block array interfaces. In this sample code, the process data
for the valve in slot 0 is mapped to these interfaces.

Page 44 of 50 Application Note — VTEM with Keyence KV-X PLC through EtherCAT - 1.10



Sample Code for Festo_VTEM_EC Library Function Blocks

7.2
FB_ValveControl

+ Motion App 029,
Proportional directiénal control valve

Before

FB_valveControll

FB ValveControl

Sample Code for Controlling the VTEM Motion Terminal Valve using

. EN ENO
Control tea,
App Option (Byte 1): Valve type, meaning of actual values ~ **., VTEM_Tnputs |auiBusDataFromVTEM auiBusDataToVTEM -VTEM_Outputs
.
nc = normally closed e, #00253 #00000
. ] - | -
Value | Valve type Actualvalue 1 | Actual value 2 -...>:E.nab1e xEnable uiActualValveMode -uiActualValveMode
(Bit 0...3) (Bit 5) (Bit 6) bt N #0000

14. 4/3 G (nc) (14) valve position (0) valve position (0) uiSetValveModdMuisetValveMode uiActualValveStateuiActualValveState
15 2':'5,"3'(?[-53 £15) | valve position (0)] valve position (0) #00000 #00000

46 4/36G (nc) (14) | preshdre €13 = , | valve position (0) uisSetAppControl {uiSetAppControl uiActualAppState-uiActualAppState
47 2x3/3 G (nc) (15) | pressure (1) ualve'db!idnn.(ﬂ] . #00000 #000060

'Y
78 4/3G (n) (14) | valve position (0)| pressure (1) AL ﬂ!?et.ﬂpppEtion JuiSetAppQption iActualValuel-iActualValuel
79 2x3/3 G (n) (15) | valve position (0)| pressure (1) "= b 200000 +* +0
.
110 |4/3G(ng) (14) | pressure (1) pressure (1) isEtPaintValuﬂ—i§etraint\fa1ue1 iActualValue2-iActualValue2
111 2x3/3 G (nc) (15) | pressure (1) pressure (1) .e® 40 +0
— — — .
App Control (Byte 0, Bits 6 ... 7): Outlet port activation iSetF:qinﬁV‘alueZ-‘ 1setPointValue2 iResponseToValveModeSet -iResponseToValveModeSet
A= Active, | = Inactive ot -"' +@ +0
s . .
Valve type App Control value .-‘)'(P'\anualA(k;mhledge;‘;ManualA[kncwledge iErrorCode-iErrorCode
. . -
[ 01 02 w7 ot o
- *
2) 1@ 1) @ (&) 1) (&) o K
4/3G (ng) e e e e A da o R
2 x3/3G (ng) o f A fa i Ja [a et o
* .0’
Setpoint Value 1 (Byte 2 ... 3): Setpoint valve position.’ ..‘
Val. type 4/3 G:  outlet port (2) and (4) '0.
-10000 (14, 32) ... +10000 (12, 34) = 0.01 % .-‘

Val. type 2x3/3 G: outlet port (2) 0

~10000 (32) ... +10000 (12) = 0.01 % o
.

0
Setpoint Value 2 (Byte 4 ... 5): Setpoint valve position ‘

Val. type 4/3G:  not used

Val. type 2x3/3 G: outlet port (4)
10000 (34) ... +10000 (14) = 0.01 %

FB_ValveControll

Actual Valve Mode | Meaning
FB ValveControl After
- ] reserved
Lol .59 Running Motion App 1... 59
VTEM_Inputs-auiBusDataFromVTEM auiBusDataToVTEM[VTEM Outputs ',.-"' - -
gddisg L) Lenttt - 60 Executing Teach-in run
.
xEnable uiActualValveMode —uiActualVal\leMﬁ'e 61 Valve is inactive or performs
#00P02 self-calibration
uiSetValveMode {uiSetValveMode uiActualValveStatefuiActualValveState 63 Transfer Mode is active
#00002 #00002
. . . . "0 Valve State Meaning
uisSetAppControl uiSetAppControl uiActualAppState —ul,&ctué&‘ﬁppstate
#00083 #0001 'v, 0 | not ready Startup process for Motion Terminal is not com-
.
uiSetAppOption-uiSetAppOption iActualValuel —iL‘«ctualValueT.. P{?“f” (:r:rf emt)rtth:thai h”? getzcted B
P +478 *, eliminated is yet to be acknowledged.
- P " ”
iSetPointValuel |1SetPolntValuel iActualValue2| iActualValue2 ‘e, |1 configurable | The valveis inactive. A Motion App can be run or
. a switch to transfer mode can be made.
+580 -495
iSetPointValue2{iSetPointValue2 iResponseToValveModeSet-iResponseToValveModeSet | 2 | running A Motion App is currently being executed.
o ) 3 | failure An error has been detected but not yet eliminated.
xManualAcknowledge xManualAcknowledge iErrorCodefiErrorCode Starting / Running a Motion App is not possible.

1. Set EN to True by making xControlEnable True.

Enter the motion App number in the uiSetValveMode input tag. For this sample code, Motion App 02 is

Enter the App control value in the uiSetAppControl input tag. For this sample code, App Control 03 is

Enter the App option value in the uiSetAppOption input tag. For this sample code, App Option 14

Enter the setpoint value 1 in the iSetPointValuel input tag. For this sample code, 500 is set.

Enter the setpoint value 2 in the iSetPointValue2 input tag. For this sample code, 0 is used because the

App option selected for the selected Motion App does not require any value in Setpoint 2.

After all parameters have been entered in the input tags then toggle the xEnable tag to start valve con-

If Error shows in the iErrorCode monitor tag then user must execute the Acknowledge function using

xManualAcknowledge control tag. Then user must enable the block once again.

used.
3.

used.
4.

(16#0E) is used.
5.
6.
7.

trol.
8.
9.

Once the function block is enabled, user receives feedback from the valve in tags like uiActualValve-

Mode, uiActualValveState, uiActualAppState, iActualValuel and iActualValue2.
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10. And user will get the response to valve mode set value in iResponseToValveModeSet monitor tag in

Integer format.(Refer Chapter 5.1.3).

11. If error occurs in the block, user can get the error code data in iErrorCode monitor tag in Integer format.

7.3

Sample Code for Reading the Valve Parameter-Set Value from the VTEM Motion
Terminal using FB_Upload_Single_Parameter

Before FB_Upload_Single_Parameterl

Indices per addressed target for channel 15

FB Upload Single Parameter

(valve settings)
This channel is not accessible via other valves or empty slots. ; .
VTEM_Inputs {auiBusDataFromVTEM auiBusDataToVTEM|-VTEM_Outputs
Chan- | Addressed | Index Meaning #80253 #00000
nel Target xExecute_Upload {xExecute iResponseiResponse_Upload
BT T L R =
PSR PR bbbl L LTI TR >
15.,--"' o 1 L] Number of the active iChannel_Upload {iChannel iUploadedValue|-iUploadedValue
. parameter set -
. +0 +8
2 "-_ ID of the assigned Motion iAddressedTarget_Upload {iAddressedTarget xUploadDone -xUploadDOne
“t.App 0
........................................ »iIndex_Upload-{iIndex xUploadError-xUploadError
+0
FB_Upload_ ameterl After v

VTEM_Inputs —‘auiBuSDataFr‘omVTEM

auiBusDataToVTEM|-VTEM Outputs ss: - »
#00253 #00061 ®: e
xExecute_Upload iResponse-iResponse_Upload L J o L
+24 WIS
iChannel_Upload-{iChannel iUploadedValue|-iUploadedValue e e
15 . , & &
iAddressedTarget_Upload-iAddressedTarget socecee M. ....... S S1\S)
+0 e o
iIndex_Upload-iIndex *UploadError xUpload€rror g e . -
+1 J e - e
-~
L ]

1. Enter the channel number as 15 in the iChannel input tag.

2. Enter 0inthe iAddressedTarget input tag.

3. Enterindex number as 1 in the ilndex input tag.

4. After all parameters have been entered in the input tags then toggle the xExecute tag to start the up-
load process.

5. When the parameter value has been uploaded successfully, then the monitor tag xUploadDone will be
True.

6. The uploaded value is available in the iUploadedValue monitor tag in integer format. This value will be
Parameter Set value, which is 1 as shown in the image above for this sample code.

7. User will get the response from the upload process in iResponse monitor tag in Integer format.(Refer
Chapter 5.3.3).

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

9 Note
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e Users can change the program set value for the valve using FB_Download_Single_Parameter fol-
low steps like those shown in this chapter.
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7.4 Sample Code for Uploading Parameter from the VTEM Motion Terminal Valve using
FB_Upload_Single_Parameter

FB_Upload_Single Parameterl

+
@ Motion App 04 @------ mEmmmEEEaaay LEET T Before
e,
. M
»%] Model-based proportional pressure re ulation-.,
> N
e
te, VTEM_Inputs {auiBusDataFromVTEM auiBusDataToVTEM|VTEM_Outputs
R #00253 #00061
farameters eewsesmEEEE RS Esanaa, xExéeyte Upload{xExecute iResponse|-iResponse Upload
Type Index | Parameteq ;g s s =™ """ Range Uhite ., ., +21
System 2 O] Tubing lengih at @) 2000 5000 p— ., iChannel:l}pload iChannel iUploadedValue| iUploadedvalue
13| Tubinglength at @) 20005000 1mm e, %o, o o
- iAddressedfanget_Uploath|iAddressedTarget xUploadDone -xUploadDOne
16 | Tubing inner diameter at (2) 400..1100 0.01 mm e prd
.
15 | Tubing inner diameter at (4) 4001100 001 mm iIndex UploetiIndex xUploadError | xUploadError
40 | Volumeat(2) 100 .. 5000 1ml 40
%1 Volume at (4) 100 ... 5000 1ml
70| End pasition detection retracted (optionaD) 20.27 -
(Slot number x 10 + port number) 40...47,50... 57
£0...87,90...97
7 End position detection advanced (optional) 20..27 -
(Slot number x 10 + port number) 40..47,50... 57
80..87,90..97
Application | 182 | Maximum pressure rise at (2) 10...20000 0.01 bar/s
183 | Maximum pressure rise at (4) 10... 20000 0.01 bar/s
FB_Upload_Single_Parameterl System parameters
" After
FB Upload Single Parameter
[ENOD Volume at (2)
VTEM_Inputs {auiBusDataFromVTEM auiBusDataToVTEM-VTEM_Outputs
#00253 #020061 Volume at (4)
xExE(u‘tE_UplDad_ iResponse -iResponse_Upload
+24
. X i . Tubing length at (2)
iChannel Upload-{iChannel iUploadedValue-iUploadedvalue —  ° ° ... »>
+1 +2000|@essrannansnnnannannnnsrrrEanns
iAddressedTarget_Upload |iAddressedTarget EUPISEEEERE < Up1oadDone Tubing inner diameter at (2)
+4
1Index7UplDad—11n?§x xUploadError-xUploadError Tubing length at (4)
+

Tubing inner diameter at (4)
End position detection retracted (optional)

End position detection advanced (optional)

1. Enter the channel number, which corresponds to the parameter-set number. In this sample code, enter
1 (Refer Chapter 7.3) in the iChannel input tag.
2. Enter the Motion App number in the iAddressedTarget input tag. For this sample code, Motion App 04

is used.

3. Enterthe index number in the ilndex input tag. For this sample code, 12 is used.

4. After all parameters have been entered in the input tags, toggle the xExecute tag to start the upload
process.

5. When the parameter value has been uploaded successfully, the monitor tag xUploadDone will turn to
True.

6. The uploaded value is available in the iUploadedValue monitor tag in integer format.

7. Users will get the response from the upload process in iResponse monitor tag in Integer format.(Refer

Chapter 5.3.3).

8. Ifanerror occurs in the function block, the user can view the error feedback in xUploadError monitor

tag.
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7.5 Sample Code for Downloading Parameter to the VTEM Motion Terminal Valve using
FB_Download_Single_Parameter

FB_Download_Single_Parameteri
¢ Mot ion App 080--:ceceremennnnnni L Before B Download Single Parameter
'(7} Selectable pressure level (ECO)
e, VTEM_Inputs {auiBusDataF romVTEM auiBusDataToVTEM | VTEM Outputs
"'. #008253 #00063
xExbeyte_Download {xExecute iResponse - iResponse_Download
Parameters e, 21
Type Index | Parameter Range Unit i(hanneliDBEm‘lDad iChannel xDownloadDone [-xDownloadDone
System 12 Tubing length at (2) 0...20000 1mm ‘A =
iAddressedTarget_Douwnl..{iAddressedTarget xDownloadError -xDownloadError
13 o | Tubing length at (4) 0..20000 1mm +0
14 | Tubing inner diameter at (2) 200 1100 """ [E L ik L P Index_Download {iIndex
15 Tubing inner diameter at (4) 200...1100 0.01mm R
iDownloadValue {iDownleadValue
20 Drive type - - o
(=¥ List of supported drives at Support Portal)
2 Drive stroke 10... 5000 1mm
60 Installation position of drive 18000 ... +18000 0.01°
70 End position detection retracted (optional) 20..27 -
(Slot number x 10 + port number) 40..47,50...57
£0..87,90 .97
71 End position detection advanced (optional) 20..27 -
(Slot number « 10 + port number) 40..47,50... 57
80..87,90...57
FB_Download_Single_Parameterl Sy stem parameters
FB Download Single Parameter L
Drive type
VTEM_Inputs-auiBusDataFromVTEM auiBusDataToVTEM-VTEM Outputs
#00253 #00061
xExecute_Download -NENSEUES iResponse [ iResponse_Download Drive stroke
+24
iChannel_Download-{iChannel _)»xDol-mloadDone
+1 Mounting position of drive
iAddressedTarget_Downl..iAddressedTarget xDownloadError xDownloadError
+8
iIndex_Download-iIndex Tubing length at (2)
+13
iDownloadValue-iDownloadValue
+4500. Tubing inner diameter at (2)

.lmng ength at (4]

Tubing inner diameter at (4)

End position detection retracted (optional)

End position detection advanced (optional)

1. Enter the channel number, which corresponds to the parameter-set number. In this example, enter 1
(Refer Chapter 7.3) in the iChannel input tag.

2. Enter the Motion App number in the iAddressedTarget input tag. For this sample code, Motion App 08
is used.

3. Enterthe index number in the ilndex input tag. For this sample code, 13 is used.
4, Enter the parameter data value in the iDownloadValue input tag. For this sample code, 4500 is used.

5. After all parameters have been entered in the input tags, toggle the xExecute tag to start the Download
process.

6. When the parameter value has been downloaded successfully, the monitor tag xDownloadDone will
turn to True.

7. And users receive the response from the download process in iResponse monitor tag in Integer for-
mat.(Refer Chapter 5.3.3).

8. Ifanerror occurs in the function block, the user can view the error feedback in xDownloadError monitor
tag.
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FB_Save_Configuration

Before FB Save Configuration Persistent

FVTEM_ Outputs

VTEM_Inputs-auiBusDataFromVTEM auiBusDataToVTEM
#00253 #oBoooe

xExecute_Save {xExecute iResponse
+21

xSavingDone

xSavingError

FB_Save Configuration_Persistentl

Sample Code for Saving the Parameters in the VTEM Motion Terminal Valve using

After

FB_Save_Configuration_Persistentl

FB Save Configuration Persistent

VTEM_Inputs -

xExecute_Save_

auiBusDataToVTEM
#00863

iResponse
+2

xSavingError

auiBusDataFromVTEM
#008255

-iResponse_Save
FxSavingDone

FxSavingError

FVTEM_Outputs
-FiResponse_Save
FXSavingDone

FxSavingError

Toggle the xExecute tag to start the save process.

Chapter 5.4.3).

tag.

Application Note
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When the parameters have been saved successfully, the monitor tag xSavingDone will turn to True.

User will get the response from the save process in iResponse monitor tag in Integer format.(Refer

If an error occurs in the function block, the user can view the error feedback in xSavingError monitor
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Sample Code for Festo_VTEM_EC Library Function Blocks

7.7

Sample code for Reading Malfunction list of the VTEM Motion Terminal Valve using

FB_ReadMalfunctionLi

st

FB_ReadMalfunctionlListl

Before FB ReadMalfunctionlList -

VTEM_Inputs-auiBusDataFromVTEM auiBusDataToVTEM-VTEM_Outputs
#00253 #00000
xExecute_RdM1fn-{xExecute astMalfunctionlistrastMalfunctionlist
xAbort {xAbort stTimeStampListstTimeStamplist
uiChooseOtherValve {uiChooseOthervValve iResponseiResponse_RdM1lfn
#00000 +8
i xBusy xBusy
.t
ant® ="
Addressed | Meaning yamnnt® - xDone - xDone
target .-""”'-
o®r " Malfunction list of the valve whose process xError -xError
data are used
100...107 | Malfunction lists of the valves at slots 0 ... 7 xAborted - xAborted

After
FB ReadMalfunctionlist

FB_ReadMalfunctionListl

Program/Unit Device

stifurrent value| Display format

[~ ¥ astMalfunctionlist[ 1]

uiMalfunctienCode 22 DEC 16BIT
uiMalfunctionSubcode 1 DEC16BIT
VTEM_Inputs-auiBusDataFromVTEM auiBusDataToVTEM-VTEM Outputs <. Bl b et e
uiHours
£a02 #60063 uiMinutes 54 DEC 16BIT
xExecute_RdMlfn astMalfunctionlist fastl"lalﬂm(ticm\iist Tommnas 19 DEC 16BIT
--- . uiMilliseconds 101 DEC 16BIT
xAbort {xAbort stTimeStamplist| stTimeStamplist ~ astMalfunctionlist]2]
- " uiMalfunctionCode 22 DEC16BIT
uiChooseOtherValve uiChooseOtherValve iResponse-iResponse_RdM1lfn :m:::::::z:?;:;i;m ; g:g}:gg
EaES o uikeurs 23 DEC 168IT
xBusy - xBusy uiMinutes 41 DEC 16BIT
uiSeconds 55 DEC 16BIT
[ - uiMilliseconds 442 DEC 16BIT
: ~ astMalfunctionlist(2]
uiMalfunctienCode 22 DEC 16BIT
xError-xError b uiMalfunctionSubcode 1 DEC16BIT
By uiMalfunctienClassificatien 2 DEC 16BIT
xAborted | xAborted uiHours 22 DEC16BIT
uiMinutes 47 DEC 16BIT
uiSeconds 44 DEC16BIT
uiMilliseconds 586 DEC 16BIT
~ astMalfunctionlist(4]
Entnes: uiMalfunctionCode 22 DEC 16BIT
uiMalfunctienSubcode 1 DEC 16BIT
Q o Reference time (current uptime since power-an) LiMalfunctionClassification 2 DEC 16BIT
© nactem 221 Communication with higher-order controller (PLC) interrupted ::;'I’:SE; 312 g:ﬁ}:gg
€ nactEm 22|1  Communication with higher-order contraller (PLC) interrupted ra uiSeconds 32 DEC16BIT

uiMilliseconds 301 DEC16BIT
~ astMalfunctionlist[5]

uiMalfunctionCode

22:4T7:44.586

© nactEm

Communication with higher-order controller (PLC) interrupted
130 DEC16BIT

€) nactEm 224132301 22|11 Communication with higher-order controller (PLC) interrupted uiMalfunctionSubcode 0 DEC16BIT
€0 st 65017162 13010 Supsly sressure toolow uiMalfunctienClassification 1 DEC 16BIT
2 =L Bl e uiHours 6 DEC16BIT
uiMinutes 50 DEC 16BIT

uiSeconds 17 DEC16BIT

uiMilliseconds 162 DEC 16BIT

24 DEC16BIT

2 DEC 16BIT
43 DEC 16BIT
861 DEC 16BIT

uiMinutes
uiSeconds
uiMilliseconds

1. Inthe uiChooseOtherValve input tag, select the valve whose process data is used or select a specific
valve.
2. Toggle the xExecute control tag from false to true to read the malfunction list.

If an error appears in the xError monitor tag, the user must execute the abort function using the xAbort
control tag.

4, Once the abort operation is complete, the monitor tag xAborted will be in true state. The user must then
execute the block once again.
5. When the malfunction list has been read successfully, the monitor tag xDone will turn to True.

The malfunction list is available in the astMalfunctionList structure data type tag as shown in the image
above.

The current time stamp is available in the stTimeStampList structure data type tag as shown in the im-
age above.
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