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Introduction 7

1.1 Use of product

Use this product for computers operated by:

¢ Microsoft Windows® 7
¢ Microsoft Windows® 8
¢ Microsoft Windows® 10

This software provides control functions for VAT-control valves with D-Sub service connector:

SERVICE

Using this software, basic functions like “setup of controller”, “open valve”, “close valve”, “learn”, “up-
download of learned data” can be executed, and many convenient functions like “monitoring pressure/

position”, “analysis of pressure control performance”, “communication monitor”, etc) are available.

1.2 Technical data

This CPA software requires:

¢ 500 MB disk space

512 MB RAM

RS232 serial com port or USB-t0-RS232 converter (recommended with FTDI chip) / PCMCIA Card
1024768 minimum resolution for the display

Administrator rights for your PC
Service cable refer to: «Connect Valve to PC»

This software has a self-detecting function which recognizes the type of the connected valve. According
to this information, corresponding functions, screens and menus are provided.

2 Installation

'Control Performance Analyzer 3' and 'Installation Instruction’ are available as download form VAT
homepage:

https://www.vatvalve.com/downloads

Note: Save the Zip file CPA and the CPA Installation Instruction on your PC.
21 Installation onto your PC
Note: This software can only be installed, if the “logged-on” user owns Administrator privileges.

If you are not able to install this program, please contact your System Administrator or Help Desk.

© 2023 by VAT Vakuumventile AG, Switzerland
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2.2

Start Installation procedure

1. "Unzip" the CPA

!|%|! CPA

2. “Double-Click” the folder

,’] CPA_Y30

3. “Double-Click” the icon “setup”

‘ ngr setup

Installer

After the install-program has been started, following the displayed dialog:

"g'_:_lI VAT - Control Performance Analyzer 3

System Reguirements:
Windows® 7 or later

Welzome to the installation of the Control Performancednalyzer 3

Fleaze wait while the ingtaller initializes,

=N BCR ==

Cancel

4. Select the primary installation directory and click the button [Next]:

© 2023 by VAT Vakuumventile AG, Switzerland



Installation

'Q_J VAT - Control Perforrance Analyzer 3 Ellﬁr
Destination Directory VA I

Select the inztallation directories,

All software will be installed in the following locations. To install software into a
different location, click the Browse button and select another directon.

Directory far VAT - Caontrol Performance Analyzer 3
|C:"-.Pn:|g|am Files (eBEJ\WAT Vacuum Valves\CPA\3 OV ‘ [ Browse.

Diirectary for Wational [nstruments products

|C:"-.Prog|am Files ¢xB6)%Mational Instruments* ‘ l Browse. .

[ << Back ][ Mest > ] [ Cancel l

5. Agree the license agreement and click the button [Next] to begin installation:

L VAT - Control Performance Analyzer 3 EI@
License Agreement VAT

“'ou must accept the licenses dizplayed below to procesd.

Software License

Title to all seftware provided as separate modules or embedded in any Geoods sold by VAT ([ Software) shall
remain the property of VAT or VAT's licensors. VAT grants to Custemer a non-exclusive, limited license to use
the Software together with the Gooeds. Customer shall not decompile, dizassemble or otherwise reverse engineer
the Software, and may create derivative works only to the extent permitted by VAT, Customer shall not
sublicense, assign, copy, distribute or disclose any portion of the Software to a third party without the express
written consent of WAT. Customer may transfer or gell its license rights to use the Software only together with
the Goods to a transferee which has accepted this Article in writing.

VAT Vacuum Valves AG

@) | accept the Licenze Aareement.

0 | do niat accept the License Agreement,

<¢ Back ][ Mewt > ] [ Cancel

6. Click the button [Next]:

© 2023 by VAT Vakuumventile AG, Switzerland
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r'l,_-*_—ﬁ VAT - Control Performance Analyzer 3 EI@
Start Installation VA I

Review the following summary before continuing.

Upgrading
o YAT - Contral Performance dnalyzer 3

Adding or Changing
» WI-54 14.0

Fiun Time Support

Click the Mext button to begin installation. Click the Back buttan to change the installation settings.

[Save File... ] [ << Back H I et 3 ] [ Cancel ]

7. Wait until "Overall Progress is 100% Complete":
'@ YAT - Control Performance Analyzer 3 EI

WVWAT

-

3

Owverall Progress: 25% Complete

Walidating inzstall...

© 2023 by VAT Vakuumventile AG, Switzerland



Installation 1

8. Click the button [Finish]:
L/ VAT - Control Perfformance Analyzer 3 EI@

Installation Complete VA I

Serial Interface Port (COM-Port) = Real or Virtual
Note: If your computer hardware doesnt support a real 2erial interface port (COM - communications port) based
on a DBS male connector please read the following information carefully.

USB-to-R5232 Converters | PCMCIA Cards

The communication between the valve controller and the service software installed equipment (computer, laptop)
i= based on the serial R5232 protocol. If your hardware doesn't support a real serial interface port (COM port,
usually DBS connector) you can use a USB-to-R5232 converter to extend your hardware with a virtual COM
port. Usually USB (universal serial bus) is the commonhy used interface port on mest computer eguipment. Hence
a USB-te-RS232 converter can be used to communicate with the service port of the valve controller.

Experience has shown that some USB-to-R3232 converters do not work properly. WAT recommends USB-to-
R5232 converter with FTDI chipset. Alternatively vou can use a PCMCIA card to expand your computer with an

O T S ¥ L 1 [N U NN I Y SR | S SR DU S (RN TR SR | ST (R U N Sp——

<k ][ Net»

9. If this screen appears click the button [Restart] otherwise proceed with step 10:
VAT - Control Performance Analyzer 3.0 E|

I élg “iou st restart your computer to complete this operation,

If you need to inzgtall hardware now, shut doven the computer. 1F you
chooze ta restart later, restart your computer before running any of this
software,

[ Festart l [ Shut Down l [ Festart Later l

After restart of your computer the “Control Performance Analyzer” is ready for use.

10. Connect your valve to the PC as described in «Connect Valve to PC»

3 General

Note:

¢ The CPA 3 displays always the connected valve automatically.

¢ All window screen-shoots in this "Operating Manual" are examples!

¢ The windows of your installed CPA 3 depend to the connected valve and the installed valve firmware.

¢ The manual of CPA 3 you will find in CPA 3 folder: Help > Operating Manual

© 2023 by VAT Vakuumventile AG, Switzerland
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3.1

= Help
,il"l.,,l:l perating Manual
About
Wigit VAT

or in CPA 3 Status bar. Click [?] to open the Operating Manual.

I| COp4-38400-7-E-1 conhected valve: B1532-KEAP-ANC2/0010 status: connected scan-rate: 19 me —’@
e ey

Connect Valve to PC

Introduction
Connect the valve to your PC via a 'COM port, 'USB to RS232 converter' or 'Express card to RS232".
Use the supplied service cable, see in chapter: «Spare parts». The maximum cable length is 10m.

Connection overview

Service port
connector at
valve controller
direct to
T RS232 COM port

@ @ 'L. o)
 mm j i «——»M—
e @ = &-\J

or via USB to
RS232 converter  _ ____ |

w
o
=
&
7]

or via Express card
to serial R5232 —

Note: If there is no RS232 port available on your computer, please use a 'USB to RS232
converter' (recommended with FTDI chip) or 'Express card to RS232' converter. Please use a converter
that is supported by your PC and install the corresponding driver for the converter.

© 2023 by VAT Vakuumventile AG, Switzerland
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3.2 Startup

Introduction

Check whether the PC is connected via the service port to your valve. Make sure, that the valve is
supplied by 24VDC (see cable to connector marked “Power”). The display on the valve shows the
version number for a short time and than the letters ‘C’ and ‘0’, after self test is finished.

You need not do any adjustments for the RS232 port in advance. Setup of the RS232-port for the PC is
done automatically by Control Performance Analyzer Software.
1. Start the program on your Start-menu > All Programs > VAT Vacuum Valves >

2. After start up is finished, the 'Control Performance Analyzer' displays it start up screen. (example see
below)

3. Proceed with: «Connect CPA to VAT valve»

-

#% CPA - Control Performance Analyzer I
L)ﬂnf LOCAL {2 ComPort Version 3.0 VAI
navigation wvalve status position - pressure -
Valve mode position
Sensor access remote
Pressure Control speed 1000
Interface control-algoritk adaptive - - O AN
Cluster e 1 :’— 1000 1 -
Tools warning none QPEM N o
CPA % Serial Port Selection [==] s -
Help I
@ Help Enter CPA Ep VAT 500 e

Software Mode : 2000 -

Connect to VAT Valve lz‘ 100 0=

Serial Port Selection

chart Serial Port  Status  Connected Device B
1000-— CoML 61534-TEST-MMAL/0001 10000
900 £9000
800 i FE000
700 £7000
E [[Boctload controller-firmware initially
600} FG000
H | =
8 500 port scan enabled VAT Devices: 1 Fsooo &
=} ] 5
o400+ F4000 o
300 £3000
200 2000
100 1000
0- - 0
! time !
18:58:35 18:59:05
Record *[ 00000000 | | Pause ®|[ cClear | Analyze
COM1-38400-7-E-1 connected valve: 61534-TEST-MMAL/0001 status: scan scan-rate: 18 ms 2]

Note: 'Control Performance Analyzer' check which valve is connected to the PC.

According to the type of valve (S61.2, S65IC, S65.1 etc.), slightly different screens and menus are
displayed.

All necessary functions are provided to setup the valve and controller. Parameters are stored to the valve
permanently.

© 2023 by VAT Vakuumventile AG, Switzerland



14

Operating Manual

3.3

Port Selection

Introduction

With this function it is possible to change the 'Software Mode'. (Connected to VAT valve or Stand-Alone

Operation)

Window

* &= Com Port

Versior

- Serial Port Selection
| @ Hep Enter CPA 52

Software Mode

Connect to VAT Yalve

Stand-Alone Operation

4 Connect to VAT Valve

VAT

Serial Port Status  Connected Device

61534-TEST-MMA1/0001

["|Bootload controller-firmware initially

port scan enabled

VAT Devices: 1

-

© 2023 by VAT Vakuumventile AG, Switzerland
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3.3.1 Connect CPA to VAT valve

1. In «Software Mode» select [Connect to VAT valve]
- Serial Port Selection @

&) Help Enter CPA B AT

Software Mode

-

Connect to VAT Valve E‘

Senal Port Selection

Serial Port Status  Connected Device

COML £1534-TEST-MMAL/0001

[C|Bootload controller-firmware initially

port scan enabled VAT Devices: 1

2. Click [Enter CPA]
. Serial Port Selection @

9ee VAT

Software Mode

-

Connect to VAT Valve E‘

Senal Port Selection

Serial Port Status  Connected Device

COML 61534-TEST-MMAL/0001

[C|Bootload controller-firmware initially

port scan enabled VAT Devices: 1

Note: The 'Control Performance Analyzer' is now ready for operation use. Refer to: «Basic functions —
use LOCAL MODE».

© 2023 by VAT Vakuumventile AG, Switzerland
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3.3.2

Stand alone operation

Introducing

In this operation mode it is possible to 'Load' existing data from PC to CPA for checking only. No valve
is connected to CPA in this operation mode.

1. In «Software Mode» select [Stand-Alone Operation]

Serial Port Selection

&) Help Enter CPA 52

port scan disabled

()

VAT Devices: 1

2. Click [Enter CPA]

port scan disabled

Serial Port Selection @
&) Help Enter CPA 52
Stand-Alone Operation E‘

VAT Devices: 1

© 2023 by VAT Vakuumventile AG, Switzerland
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Note: The "Control Performance Analyzer" is now ready for "Stand-Alone Operation" use.

Example:
%, CPA - Control Perfarmance Analyzer =]
&= Com Port Version}ﬂvAl
navigation valve status position pressure
actual pasition [1000] actual pressure [mTarr]
= Pressure Control mode ! stand-alone
Learn
Learn Parameter
Interface
Tools
cpa | o
Help X
@ Help £ Load from File WAT
parameter list graph
D
1 Diagnostic_65148-PACP- 280 SR )
00002753998 -
00102588149 260 T
00202422300 240 \
00302256451 220 \
00402090602 200
00501924753 = 180
00601758904 S i
00701593055 i \.
00301427206 = 140 \ ot
= ast lgarn
00901261357 E 120 position
01001095508 £ 100
01100929659 20
01200763810 50
01300643886
01400541946 > @ -
20 .
format: Standard 0 4
T i
time-constant: 1.38 5 0 5 10 15 20 25 30 35 40 45 50 55 &0 65 70 75 80 85 90 95 100
checksum: # (passed) open position [%]

17
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3.4 Main screen of Control Performance Analyser

Window
. CPA - Control Perfformance Analyzer
Jg MR A - ComPort Version 3.0 VAI
navigation valve status position pressure
actual position [1000] actual pressure [mTorr]
= Valve mode open
Identification access local 1000 360
Setup speed 1000 target position: 1000
Cycle Ccu..mter control-algorith adaptive =
:ovrer F;I:I tStatus cimulation | activated 1000- 10000-:‘L
Py warning none s00- 8000-
Recovery 500 z 6000 -
o s B C D E ow:
Setup z -
Zero 200
Analysis z
+ Simulation = — 0-‘?
=2 P Control
o w0 Lo Ca || Lo s
Learn
Learn Parameter SRarT
= Interface
Setup 1000~ 10000
Status 900 £9000
Trace B
=] Cluster 800_: F 8000
Setup 700 F7000
Status 6004 F6000
= Tools s ] 'E
Diagnostics = 500 £5000 E
Chart Analyzer a 400_: F4000
Terminal -
Firmware Download 300_: F3000
Sequencer 200 | +2000
= CPA E
Settings 100 f F1000
Communication Trace 0 7| 0 X 0
= Help 19:15:13 me 19:15:43
Operating Manual I Record ." 00:00:00.00 | [ Pause '][ Clear ][ Analyze ]
.com-ma'-su connected valve: 61534-TEST-MMAL/0001  status: connected  scan-rate: 19ms G @) l|
Area IDescription Function
A top bar REMOTE / LOCAL  Port Selection  Version - Release
B navigation explorer menus, adjustment and control
c valve status | display the valve status
D position monitor, open, close, hold, adjust and save position setpoint
E pressure monitor, adjust and save pressure setpoint
F chart record / analyze position, pressure in time
G status bar display com port, connected valve, connection status and scan-rate

© 2023 by VAT Vakuumventile AG, Switzerland



3.5 Setpoint Position and Pressure

Introduction

These functions are used to set the position or pressure set-points.

Window
L ComPort Version 3.0 VAI
position ressure
actual position [1000] actual pressure [mTorr]

1000

target position: 1000

360

19

- = = (o |
OPEN 1000 1000 10000 - 10000
= 600- 6000
cLose :
400 - 4000 -
200 - 2000-
— g | =
o 1000 = [I] 0 1000
Edit position set-points........ ............ edit pressure set-points
. Set-Point Adjustment [#5s] | | Set-Point Adjustment =
&) Help H Save VAT &) Help H Save VAT
set-point adjustment set-point adjustment
position set- E‘ selection pressure set- IE' selection
1000 7 set-point 1 10000 7 set-point 1
800 1 |set-point 2 8000 +1|set-point 2
500 1 |set-point 3 6000 1 |set-point 3
200 7 |set-point 4 4000 21 |set-point 4
100 71 |set-point 5 2000 21 |set-point 5
0 7 set-point 6 1000 7 set-point 6

§

max. position: 1000

max. pressure: 10000 mTorr

ready

© 2023 by VAT Vakuumventile AG, Switzerland
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3.6

Chart Recorder Analyser

Introduction

This function is used for record or analyze of position and pressure in time.

Window

chart

pogition

1000+
a00-
800-
700-
B00-
500-
400-
300-
200°
100-
D:

1000.00

_.
]
=]
]
_
alnzzaud

10.00

1
10:22:04

1
10:22:34

l Pausze '” Clear ” Analyze

© 2023 by VAT Vakuumventile AG, Switzerland
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3.7 Explanation of Button (window top bar)

Window
Z Walve - Setup @
&) Help @2 Refresh Default I save VAT

valve speed

1000 15 |valve speed

synchronization
close El target-positicn after synchronization
default (not sealed) El event to start synchronization

short El synchronization mede

control stroke limitation

disabled EI control stroke limitation

isolation option

not selected El isolation valve option

behaviour under specific conditions

close El target-position at power-failure
close EI target-position at network-failure
close |Z| target-position at slave offline
ready
Button Function
ke Save Save changed settings to valve controller

i Default Settings | | Set to default settings

& FRefiesh Reload changed settings from valve controller
<) Help Open Online Help for this window
Esc or @ Close the actual window

21
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3.7.1

3.8

CPA status bar

Introduction
There are two possible status of CPA. These are described in status bar on bottom of main screen.

Connected to VAT valve:

e Connected (CPA is connected to valve, communication is OK and operation possible)

| COk1-36400-7-E-1 connected valve: 61238-PACH-AKETA0002 status connected scan-ate; 24 ms @) |

Stand-Alone Operation (only CPA without valve):

¢ Disconnected (CPA is not connected to valve, no communication and no operation possible)

|| COM1-35400-7-E-1 connected valve: B1233-PACH-AKE1/0002 status: discornected scanate: 395 ms na connection... ) |

Basic functions —use LOCAL MODE

Introduction
Using the 'Control Performance Analyzer' is only possible, when the valve is the 'LOCAL Mode'.

e Click button [LOCAL]

CPA - Control Performance Analyzer

e LOCAL

Now the valve can be operated easily via 'Control Performance Analyzer'.
First steps should be [OPEN], [CLOSE] etc.

position
actual position [1000]

1000

target position: 1000

== _aaliln,
OPEN ll:Il:Il:I - 1000
- EUU -
= ﬁl:ll:l -
CLOSE
4l:ll:l -
EEII:I -
“"

1000

T
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Note: If LOCAL operation is finished, please switch back to 'REMOTE mode'

e Click button [REMOTE]

CPA - Control Performance Analyzer

e REMOTE

3.9

Introduction

Error Condition Diagnostics

This window comes up if the valve ran into in an error condition. The basic error information is shown in

the upper part of the window.

Depending on the valve controller firmware additional data concerning the previous position corrections
are also shown in the lower part of the window.

Window

Error Condition - Diagnostics

&) Help

[+ Recover

-

(]

fatal error code

basic description
maode of occurence
potential failure cause
possible error recovery

E_22

restricted full stroke

normal cperation

valve mechanics, heavy contaminated
check valve mechanics and orifice

m
u

single axis valve
multiple axis valve (axis 1)

multiple axis valve (axis 2)

total number of corrections  total number of motor-steps

5 8834
0 0
0 0

ready

scan-rate: 201 ms

4 Valve

Identification

Introduction

This window shows the configuration of the connected valve.

Window
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- Valve - Identification ==
@ Help @ Refresh AT
alve identification table
2 cerial number 61534-TEST-MMAL D001
# valve series 615
1 sensor capability 2
¥ interface type R5232
¥ power-fail option YES
¥ sensor supply option MO
| cluster compliant YES (slave address 0 - master)
¥ isclation option YES
| controller type standard
= firmware version 600P1HO001
I firmware generation H
= firrmware ID 935215
é] firmware releasedate (¥/M/D)  2018/104/18
[ configuration ID 7060644
[ valve-parameter ID T155884
ready
4.2 Setup
Introduction

Basic configurations of valve must be adapted according to application needs. It is possible to change
the settings. If necessary, change the settings according valve specification.

Window
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Yalve - Setup @

&) Help @ Refresh (59 Default L save

1000 5 |valve speed

close Eltarget-pl:usitil:un after synchronization

default (not sealed) El event to start synchronization

short El synchronization mode

disabled El contrel stroke limitation

selected El isclation valve cption
close Eltarget-pnsitinn at power-failure
close Eltarget-pnsitinn at network-failure
close Etarget-pl:usitil:un at slave offline

ready

Note: Please refer also to chapter: «Valve configuration» in the valve manual for more details.
4.3 Cycle Counter

Introduction

This window shows the control cycles and the isolation cycles of connected valve. Reset of 'control

cycles' and 'isolation cycles' are possible.

Window
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4.4

Valve - Cycle Counter

&) Help @? Refresh

u]

-
[s]
o

142 control cycles

| Reset

142 total contrel cycles (not resettable)

[=]

[=1)
i+
m

7 lisclation cycles

| Reset

7 total isolation cycles (not resettable)

scan-rate: 200 ms

Power fail status

Introduction
PFO = Power Failure Option

This window shows the status of PFO. This function is only available if PFO is installed. It is possible to

disable PFO temporary. Click [Disable PFQ].

Window
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Walve - Power Fail Status @
&) Help | Disable PFO

power Failure status

statuz enabled performed cycles: 3

battery voltage chart
20.0+

actual battery voltage: 1795

135

180

—
o
al

battem voltage [W]
@
=

175
17.0
165
16.0-} |
14:43:21 14:4351
Time
ready PFO...Power Fail Option

Note:

e PFO is always enabled after power up!

e For "Safety", disable PFO always before maintenance! Refer also to chapter: «Maintenance» in valve
manual for details.

o Refer also to chapter: «Behavior in case of power failure» in valve manual for details.

45 Compressed air status
Introduction
This window shows the status of compressed air. (Only for valves with compressed air connection, e.g.
Series 65.0)

Window
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4.6

Valve - Compressed Air Status @
&) Help

status

| compressed air selenoid il valve closed

actual compressed air value: 6.21bar

6.0

4.0

Compressed Air [bar]

20

0.0 I
5:48:00 PM 5ud4E:30 PM
Time

ready

Note:
e Compressed air value must be between 4 bar (55 psi) and 7 bar (100 psi) if valve is not closed!

o Refer also to chapter: «Behavior in case of compressed air pressure drop» in valve manual for
details.

Sealing Status
Introduction
This window shows the status of of isolation valve. (Only for valves with isolation valve connection, e.g.

Series 95.1 or 95.2)

Window

© 2023 by VAT Vakuumventile AG, Switzerland



Valve 29

I Y

S Valve - Sealing Status @
@ e VAT
status
| solenoid

l valve closed
| position indicator open

Ml position indicator close

chart
B actual position:  100%
SOLENOID ,II
valve CLOSED. ‘l
CLOSE indicator_ I|.
OPEM indicator ||
1 |
5:56:18 PM 5:56:48 PM
Time
ready

4.7 Parameters

Introducing

Valve Parameters

Inappropriate handling with the valve parameters may cause in malfunction of
valve.

Update valve parameters may only be carried out by the VAT service staff. In
exceptional cases, the customer is allowed to carry out update valve
parameters, but only with the prior consent of VAT.

Window
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4.8

Valve - Parameters @
@) Help @ Refresh &+ Update
valve-parameter configuration valve-parameter sequence
load valve-parameters from database E =

D 1D

7155884 7155884 E

5615 DM40/50 Standard Firmware G S615 DMA0/50 Standard Firmware G

‘_
Parameter ID Value - command duration [s] description -
00 004300 (5615 DMN40/50 Standard Firmware G)
11} 000480 - a:0901
04 000150 1 a:00FDE15
05 000000 Wartezeit=5000
06 020000 a:0901
10 000660 a:4002 7155884
11 001000 a:9900
12 000113
14 000151
15 000189
16 000050
17 000000 - =
wait...
Recovery
Introducing

With this function it is possible to [Reset] Fatal Error or to [Reset] 'Service Request. It is also possible to

[Reboof] the valve controller (Soft Start).

If Fatal Error appear:

The valve is heavily contaminated or gate seal is heavily sticking and valve cleaning is necessary.
Condition of fatal error = loss of more than 5 motor steps within 1 second. Please refer to chapter:

«Maintenance» in the valve manual for maintenance.

1. Do the Maintenance procedure
2. Reset the 'Fatal Error’

Window
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Valve - Recovery @

7 Help ,D, Reboot

¥ Fatal Error 22 Reset

w"  System OK - Mo Service Request.

ready

If Service request appear:

The contamination of valve is getting higher and valve cleaning is necessary in near future. Condition of
service request = loss of more than 5 motor steps within 1 minute. Please refer to chapter:
«Maintenance» in the valve manual for maintenance.

1. Do the Maintenance procedure
2. Reset the 'Service Request'

Reboot:

Valve - Recovery @

&) Help I Reboot

ald

" System OK - Mo Fatal Error condition.

%" System OK - Mo Service Request,

ready

5 Sensor

51 Setup

Introduction

A sensor (vacuum gauge) is used for pressure control only. Depending on the hardware-specification
VAT valve controllers can support 1 or 2 sensors. In general sensors with a linear output-voltage range
of 0 to10V are supported.

Use the Sensor-Setup window to enter the sensor specifications of the connected sensor(s). For other
sensor types please contact VAT.
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!/Vindow )
. Sensor - Setup @
&) Help @2 Refresh ko save VAT

sensor port 1

zelected El zelection

Tarr El unit

sensor port 2
zelected El zelection

mTorr El unit

zero adjust

enabled Elzeru:u adjust

=
1 = |full scale

100 + full zcale

ready adjusted sensor ratic: 10,00
Settings

ltem Function
'Selected' enable pressure control using the sensor connected to the appropriate sensor

selection port 1 or 2.
'Not selected' to exclude this sensor from pressure control. The actual sensor value is stil|
measured by the valve controller but is not used for pressure control.

unit Select the pressure unit of the connected sensor according to the sensor specifications.
Enter the full-range value of the connected sensor according to the sensor

full-range

specifications. Data of sensor full scale (SFS)

zero adjust

This feature is used to set the actual pressure value of a vacuum system to zero. Select
enable or disable to  activate or deactivate this feature.
Please refer to «Sensor Zerox for further details.

Note: Please refer also to chapter: «Sensor configuration» in the valve manual for further details.

Appendix

Example: Two sensors (vacuum gauges) should be used for pressure control within a vacuum system.
Zero adjustment at base pressure must be 'enabled'.
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The sensor specifications are as follows (see label on the appropriate sensor):

output range: 0-10V

full-range sensor 1: 10Torr

full-range sensor 2: 250mTorr

sensor port 1 sensor port 2

selection selected selected
unit Torr mTorr
full-range 10 250
zero-adjust enabled

33

Note: The resulting sensor ratio is 40 (10Torr / 250mTorr).

5.2 Setup (advanced)

Introduction

A sensor (vacuum gauge) is used for pressure control only. Depending on the hardware-specification
VAT valve controllers can support 1 or 2 sensors. In general sensors with a linear output-voltage range
of 0 to10V are supported.

Use the Sensor-Setup window to enter the sensor specifications of the connected sensor(s). For other
sensor types please contact VAT.

Window
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@) Help D Refresh B save NI
sensorport advanced settings sensor port 2 advanced settings
analog E source analog [/ digital Z source analog [/
selected z selection selected z selection
range range
Tarr IE‘ unit Torr IE' unit
1 fullscale 01 fullscale
digital value
] ‘ digital value
zero adjust zero adjust
enabled IE‘ zero adjust enabled |Z| zero adjust
0.0536 offset value [ % SFS] 0.0564 offset value [% SFS]
-14 offset limit min [ 5F5]
14 offzet limit max [3% 5F5]
scale
0 zcale offzet [V]
1 scale factor
before scale IE' Tero point
filter
0.00 filter time [sec]
logarithmic sensor
yes IE' linearize log signal
0.750 voltage per decade
5324 voltage at full scale
Crossover
| soft switch |Z||mode
| 90 | low [% SFS Low Sensor]
| 100 | high [% SFS Low Sensor]
| 0.00s | delay
Credy
Settings
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ltem Function
none --> if no analog or digital reading happens

source analog --> sensor is connected to the valve, read the analog voltage of the sensor
digital --> sensor is not connected to the valve, valve receive the value from the field bus
(EtherCAT, Profibus or CCLink)
'Selected' enable pressure control using the sensor connected to the appropriate sensor
port 1 or 2.

selection 'Not selected' to exclude this sensor from pressure control.
The actual sensor value is still measured by the valve controller but is not used for
pressure control.

unit Select the pressure unit of the connected sensor according to the sensor specifications.

full-ranae Enter the full-range value of the connected sensor according to the sensor

9 specifications. Data of sensor full scale (SFS)
digital value | Actual value of the digital input. (Or it is possible to set the value for test purpose)

zero adjust

This feature is used to set the actual pressure value of a vacuum system to zero.
Select enable or disable to activate or deactivate this feature.
Please refer to «Sensor Zero» for further details.

offset value | Shows resulting value after a zero adjust or can be used to set the value.

offset limit

min Depending on the voltage range of the sensor the offset limit can be adjusted.
offset limit | €-9- range of Sensor -0.2..10.5V --> offset limit min = -0.2, offset limit max = 0.5V
max

scale offset

Linear sensors with other voltage range as 0..10V has to be scaled:
Sensor 0..5V --> scale factor = 2, scale offset = 0;
Sensor 1..9V --> scale factor = 1.25, scale offset= 1.0 V

scale factor

Sensor -10..10V --> scale factor = 0.5, scale offset = -10.0 -10V

Zero adjust must take place at the calculation point where the value should be 0,

zero point  [therefore zeroing must happens before or after scaling.
In above example for sensor 1..9V it is after scale, for all others it is before scale.
Reduces noise of the sensor signal
filter time Note: For pressure control it is not good to have delayed sensor signal, so be carefully
with filtering of the sensor signal.
If a logarithmic sensor is used, then there are 2 possibilities:
i i 1. Pressure control with the logarithmic signal
linearize log | - no linearization on the valve (Linearization 'off' in 'Sensor - Setup')
signal - linearization in the CPA (Linearization 'on' in 'CPA - Settings')
- use of PI pressure control algorithm (adaptive algorithm cannot be used because it
needs a linear signal)
- advantage: whole range of sensor can be used
dvoltage PET 1o, Pressure control with a linearized signal
ecade . S . AN ,
- linearization on the valve (Linearization 'on' in 'Sensor - Setup')
- no linearization in the CPA (Linearization 'off' in 'CPA - Settings')
- can use adaptive or Pl pressure control algorithm
- disadvantage: only about 4 decades of the sensor range can be used for pressure
voltage at full{control
scale
© 2023 by VAT Vakuumventile

voltage at full scale: highest voltage point of the logarithmic sensor for pressure control

| crossover

When two sensors are used for pressure control the crossover handles the two pressure signals to building one system pressure (Actual Pressure).

Soft Switch Hard Switch Target Pressure
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5.3

Appendix

Example: Two sensors (vacuum gauges) should be used for pressure control within a vacuum system.

Zero adjustment at base pressure must be 'enabled'.

The sensor specifications are as follows (see label on the appropriate sensor):

output range: 0-10V
full-range sensor 1: 10Torr
full-range sensor 2: 250mTorr
sensor port 1 sensor port 2
selection selected selected
unit Torr mTorr
full-range 10 250
zero-adjust enabled

Note: The resulting sensor ratio is 40 (10Torr / 250mTorr).

Zero

Introduction

Sensor Zero is a convenience function to calibrate the sensor at base pressure (no adjustment at
sensor necessary). When ZERO is performed the actual pressure value in set to zero. In case of 2
sensors both are calibrate (zero) at the same time. A maximum offset voltage of +/- 1.4 VDC could be

compensated. The actual 'offset values' can be watched.

Condition for successful ZERO:

[ ]
e  Zerois enabled
e Valve is open
e No gas flow in system
[ ]
[ )
Window

Base pressure is reached (min. 10000 times below SFS)

Sensor is on operating temperature
Sensor stable, no shifting
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Sensor - Lero

&) Help

ZERC enabled
valve opened #
all gas inlets closed

zensor stable

ZERO

0.000 Volt |sensorl

0,000 Velt  |senzor 2

scanning.

100 %
MNote:

Assure no gas-flow in system,

Mote:
Wait for stable sensor values,

54 Analysis

Introduction

The Sensor Analysis screen shows the actual data of connected sensor(s).

Window

37
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sensor port 1
selected
1000 mTorr

Ml processing

@ Refresh

celection

full scale

sensor port 2
selected
100 mTorr

. processing

VAT

zelection

full scale

-0.02 mTarr measured sensar value -0.0001 mTorr rmeasured sensor value
-0.02 mTarr ~ | offset 0.0001 mTorr ~ | offset
OmTorr sensor value (offset considered) -0.0002 mTaorr sensor value (offset considered)
sensor chart
0.006— —0.0006
— 0.004- —0.0004 i
5 S A
S 0.002- P ‘ ‘ K 0.0002 &
£ 1 - -
E | | Y L%
E 0- \ . "ﬁ I " " __nnnne
=% Il (PR =
& -0.002- / \ I
“ 0,004 - —-0.000e
-0.006-] {—-0.0003
184517 18:45:47
Time
general sensor status
1000 mTarr sensor full scale
enabled zero adjust )
resulting pressure
10 sensor factar O mTorr i
- ready From Controller e
Settings

¢ You can choose the unit for sensor port 1 (2), see screen above.

¢ Click [Right Mouse] button in sensor chart for additional features.
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genzor chart
-0.035-
-0.0375-
-0.04-
-0.0425-
-0.045-
-0.0475-
-0.05-
-0.0525-

-0.055- ;
034526 ‘E!-"‘J 03:46:56
Tirme

zenzor port 1 [Tor]

[+ 'Right Mause Click' for additional features]
Copy Image ta Clipboard
Copy Data to Clipboard

Time Axiz [nterval 3
4 Autozcale YAz

Clear

¢ You can choose the unit for the resulting pressure.

rezulting pressure
-0.044 Tanr w

Fa

bar

e ] ml:'ar f—

ubar

mTar !

atrn
pzi
pzf
4
*n
Wl —

none —

—
=

5.5 Simulation

Introduction

The sensor simulation allows to use the valve for testing without any pressure system. Inside the CPA a
pressure system (sensor, gas flow, chamber size, pump performance) is implemented to simulate learn
and pressure control.

Window
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6.1

CPA - Control Performance Analyzer

+ [ FH O EE

Interface
Cluster
Tools
CPA
Help

B = REMOTE
navigaticn valve status
+ Valve maode open
=] Sensor access local
Setup speed 1000
Zera ) control-algorith adaptive
Analysis . . .
v Simulation simulation activated
Pressure Control warning nane

Note: The learn data cannot be used for a real pressure system

Pressure Control

Introduction
The 'Pressure Control Setup' is dependent of installed firmware versions. There are three possible
pressure control setup.

Setup single Control Mode

Setup all Control Modes (floating point)
Setup all Control Modes (index)

Setup unique controllers

Note: For 'Pressure Control Setup' refer to your firmware supported 'Pressure Control Setup'.

Setup single Control Mode

Introduction
This pressure control setup is used for firmware versions that can only handle a single control-mode
because only one control parameter-set is available. If different control modes are used during a
pressure control application this setup needs to be ran through prior to continue with pressure control.

In general:

¢ Adaptive downstream
¢ Fixed downstream

o Fixed upstream

o Soft pump

control-modes are supported.
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Select the Pressure Control - Setup configuration according to requirement of application. Refer for
details to chapter: «Pressure control configuration» in the valve manual for function and adjustment

procedure.

Windows

Pressure Control - Setup

&) Help

1.0000

0.00

0.0

ready

@) Refresh @

Default

adaptive downstream IZ' control-mode selection

IE' gain factor
IE' sensor delay

IE' ramp time

l:f] Save

-

(=]

6.2 Setup all Control Modes (index)

Introduction

"index" means: All parameters can be selected from the pull-down list.

This pressure control setup is used for firmware versions that can handle multiple control-modes. The
parameters of each control-mode are stored individually within the valve-controller memory. You can

simply activate the desired control-mode during run time.

The following control-modes can be configured.

Adaptive downstream
Fixed downstream
Fixed upstream

Soft pump

Select the Pressure Control - Setup configuration according to requirement of application. Refer for
details to chapter: «Pressure control configuration» in the valve manual for function and adjustment

procedure.

Window
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Pressure Control - Setup @
&) Help &2 Refresh &9 Default L save
J|activate activate activate
1.0000 [+ gain factor 010 [=]P-gain 0.10 [+ P-gain
0.00 Esensur delay 010 IZ'I-gain
0.0 Eramp time 0.0 Eramp time 0.0 E'ramp time
activate
010 [=]P-gain
010 [+ ]1-gain
0.0 IE' rarnp time
ready
6.3  Setup all Control Modes (floating point)

Introduction

"floating point" means: All parameters can be entered as a floating-point number. This pressure control
setup is used for firmware versions that can handle multiple control-modes. The parameters of each
control-mode are stored individually within the valve-controller memory. You can simply activate the
desired control-mode during runtime.

The following control-modes can be configured.
Adaptive downstream

Fixed downstream

Fixed upstream

Soft pump

Select the Pressure Control - Setup configuration according to requirement of application. Refer for
details to chapter: «Pressure control configuration» in the valve manual for function and adjustment
procedure.

Window
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Pressure Control - Setup @
&) Help ! Refresh @  Default k) save

| activate activate activate

1.0000 <1 gain factor 0.1000 <1 P-gain 0.1000 = P-gain
0.00s 1 |sensor delay 0.1000 +|I-gain 0.1000 7| I-gain
0.00s +|ramnp time 0.00s +|ramp time 0.00s S ramp time
constant time |E| ramp mode constant time |E| ramp mode constant time E‘ ramp mode

downstream IE' control direction

activate
01000 +|P-gain
01000 +|I-gain
0.00s +|ramp time

constant time IE‘ rarmp mode

downstream Iz‘ control direction

ready

6.4 Setup unique controllers

Introduction

This pressure control setup is used for firmware versions that can handle unique pressure controllers.
The parameters of each control-mode are stored individually within the valve-controller memory. You
can simply activate the desired control-mode during run time.

The following control-modes can be configured.
Adaptive downstream

Fixed downstream

Fixed upstream

Soft pump

Select the Pressure Control - Setup configuration according to requirement of application. Refer for
details to chapter: «Pressure control configuration» in the valve manual for function and adjustment
procedure.

Window

© 2023 by VAT Vakuumventile AG, Switzerland



44 Operating Manual
Pressure Control - Setup @
)} Help @ Refresh U Default H Save
| activate activate activate activate
adaptive lz‘ algorithm PI lz‘ algorithm PI lz‘ algorithm soft pump lz‘ algorithm
1.0000 +1| gain factor
0.00s 3 sensor delay
bank 1 lz‘ learn bank
0100 +| P-gain 0100 +| P-gain 0100 +| P-gain
0100 +| I-gain 0100 +| I-gain 0100 +| I-gain
0.00s +i| ramp time 0.00s +i| ramp time 0.00s +i| ramp time 0.00s +i| ramp time
constant time lz‘ ramp mode constant time lz‘ ramp mode constant time lz‘ ramp mode constant time lz‘ ramp mode
linear lz‘ ramp type linear lz‘ ramp type linear lz‘ ramp type linear lz‘ ramp type
downstream lz‘ control direction downstream lz‘ control direction
ready
Introduction

LEARN adapts the PID controller of the valve to the vacuum system and its operating conditions.

LEARN must be executed only once during system setup. The LEARN routine determines the
characteristic of the vacuum system. Based on this, the PID controller is able to run fast and accurate
pressure control cycles. This characteristic depends on various parameters such as chamber volume,
conductance and flow regime. Therefore it must be performed with a specific gas flow which will be
calculated in this part of this software.

Note: Learn is only possible for adaptive pressure control (refer to: Pressure Control).

Note: The result of LEARN is a pressure versus valve position data table. This table is used to adapt the
PID parameters. The data table is stored in the device memory that is power fail save. Due to encoding
the data may not be interpreted directly. By an OPEN VALVE, CLOSE VALVE, POSITION CONTROL

or PRESSURE CONTROL command the routine may be interrupted.

Condition for successful LEARN:

1. Make sure all connected sensors are set-up properly (refer to: Sensor Setup)
2. Make sure zero-adjust was performed (refer to:Sensor Zero)

3. Wait until all sensor signal are stable

4. Make sure all sensors are at operating temperature and ready for operation

The recommended gas flow to adjust on the system prior to start the learn process is based on the
following formula:

q;[mbar - =] = 0.9 p,,.. [Mmbar] - Cp [i]
=

=

a recommended gas flow [mbar I/s]
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Pmax  Pressure limit [mbar]
CR required lower conductance (min. valve conductance or working point conductance)
Conversion Tables:
Pressure
(NP;-Z) bar mbar (dy}:lb:;'z) (m-[srl-rlg) (uTlrﬁ'T'OO?r) atm (Ibf?:(l:h'z) (Ibpfsfft")
1 Pa(Nm?) = 1 1-10° 1-102 10 75.10° 7.5 9.87-10° | 1.45-10* | 2.09- 102
1 bar =| 1.10° 1 1000 1108 750 75.105 | 0.987 145 | 2.09-10°
1 mbar = 100 1-10° 1 1000 075 750 |9.87-10+|1.45-102| 2.09
1 pbar (dyncecm?) = 01 1-10% 1-10° 1 75-10+ 075 |9.87-107|1.45-10%|2.09-10°
1 Torr (mm Hg) =| 1333 [1.333-103% 1.333 1333 1 1000 |1.32-10°|1.93-102| 278
1 micron (y, mTorr) = | 01333 |[1.333-10%(1.333-103| 1.333 1-10° 1 1.32-10% | 1.93-10% | 2.78-10°
1 atm =|101-10° | 1.013 1013 | 1.01-10° 760 7.6-105 1 147 | 212-10°
1 psi (Ibf inch?) =|6.89-10° | 6.89-102| 689 |6.89-10*| 5171 |517-10¢| 6.8-102 1 144
1 psf (Ibf ft2) =| 478 |478-10*| 0478 478 0.359 359 |4.72-10+|6.94-10° 1
Gas flow and leak rate
Pam?®s' | mbarls? Torrls' | atmcm®s”’ lusec sccm slm Mol s
1 Pam’s? = 1 10 7.5 9.87 75-108 592 0.592 4.41.10°
1 mbar Is’ = 01 1 075 0.987 750 59.2 592.102 | 4.41-10°
1 Torr Is* =| 01333 1.333 1 1.32 1000 78.9 7.89-102 | 5.85-10°
1 atmcm®s” = 0.101 1.01 076 1 760 60 6-102 | 4.45.10°
1 lusec =11.333-10+ | 1.333-10* 102 1.32.10 1 7.89-102 | 7.89-10° | 5.86-10°
1 sccm =| 1.69-10° | 1.69-102 | 1.27-102 | 1.67-107 12.7 1 102 7.45-107
1 slm = 1.69 16.9 127 16.7 1.27-10¢ 1000 1 7.45.10+
1 Mol s =| 227-10° | 227-10* | 17-10 | 2.24-10* | 17-107 | 1.34-10° | 1.34-10° 1

e Learn procedure

Complete the learn preparation by using the following parameters and settings.

Learn limits

Make sure the basic learn limits are set properly prior to start the learn procedure.

- Maximum learn pressure: The system-pressure during the learn process will not exceed this limit.
Hence the pressure range can be adapted to the real process regime. Some vacuum pumps may
also be limited in its maximum pressure compatibility. The default value is set to sensor full scale.

- Opening speed.: This parameter limits the valve speed when opening the valve during the learn

procedure.

This will prevent to the vacuum pump from excessive gas load.
Note: Opening speed is not supported by all firmware versions.

Click [Learn] to start the learn procedure
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Pressure Control - Learn @
&) Help

612 Iz‘ SEries e

DNED IE‘ size ©  Nocluster

065 Ifs min. conductance

edit pre-settings

1 Tor El rnax. learn pressure 1000 7 opening speed

pressure [Tarr] E‘ gasflow [mbar I/ E‘ conductance [|/s]

m

0.77805 mbar /s |+ gas-flow

Wiew learns status after learn procedure has been started. |V

--» Adjust recommended system gas-flow, afterwards press 'Learn’. Learn

connected valve: 61238-PACH-AKB1/0000  firmware: 600P1HO00 censor full scale: 1 Torr

...or additionally edit the optional working point table to reduce the duration for the learn process, refer
to: Time optimized (working point table) optional

Note: If learn is started now by pressing the ‘Learn’ button, the recommended gas flow is calculated
using the maximum learn pressure and the minimum valve conductance (see formula above).

e Time optimized (working point table) optional

If the complete pressure and gas flow regime are known this additional feature can be used optionally.
The most suitable flow to learn a specific range can be determined with this method. This may reduce
the required time to LEARN the vacuum system and ensures best pressure control responses.

Out of this working point table the lowest conductance value will be considered for the calculation of the
recommended gas flow. All conductance values which fall below the minimum valve conductance limit
are ignored for this calculation. In addition the maximum learn pressure will be used for the
recommended gas flow calculation.

Note: Select the pressure and gas flow unit as desired using the pull-down control.
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Click [Learn] to start the learn procedure

-

Z% Pressure Control - Learn @
Ot VAT
valve type
612 E series cluster
DNE0D || size O  Nocluster

065 I/s min. conductance

[[edit pre-settings
learn limits

1Torr [+ max. learn pressure 1000 |< opening speed

time optimized (working point table)

pressure [Torr] Izl gasflow [sccm] IE‘ conductance [1/s]

0.2 100 v 635 -
0.5 150 v 381 I
0.08 200 w 3175 H
03 a0 v 113

) ¢

recommended gas-flow

800745 scem v gas-flow

execution
Wiew learns status after learn procedure has been started.

--» Adjust recornmended system gas-flow, afterwards press 'Learn’.

connected valve: 61238-PACH-AKEL/0000  firmware: 600P1HO0D sensor full scale: 1 Torr

6.6 Learn Status

Introduction
While learn is running, the actual learn status is indicated in an additional window.

Window
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Pressure Control - Learn Status @

&) Help ZZ Terminate Learn

! learn-procedure running...
& negative pressure at position OPEM
& insufficient pressure stability (> 20% deviation at position OPEN)

learn-procedure running... learn pressure: 1 Torr

Click [Terminate Learn] button to cancel learn.
Click [X] to close the learn-status window.

The following error conditions may appear during the learn procedure:

Error condition Possible reason

Learn not performed yet
Learn procedure discontinued
Learn parameter check sum failed

Incomplete learn-parameters

Learn-procedure discontinued by user
(learn-parameters remain unchanged)

Control command was sent during learn procedt
running (e.g. OPEN, CLOSE, POSITION / PRES
command)

Learn-procedure discontinued by valve-controller
(learn-parameters remain unchanged)

Internal fault interrupting the learn procedure

Pressure at position OPEN >50% of maximum
learn pressure

Improper sensor for this application.
Too much gas-flow.

Negative pressure at position OPEN

ZERO adjust missing.

Pressure at minimum conductance
position < 10% of maximum learn pressure

Improper sensor for this application

Decreasing pressure at increasing conductance (valve position)

Operating temperature not reached.
Sensor not ready for operation.

Insufficient pressure stability (>20% deviation at position OPEN);

multiple measurements during LEARN)

Operating temperature not reached.
Sensor not ready for operation.

Note: At the end of the learn procedure all conditions are listed in the status-box of the learn-status

window.
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6.7 Learn Parameter

Introduction
With this function it is possible to «Load», «Write», «Read» or «Save» the 'Learn Parameters'.

Window
. Pressure Control - Learn Parameter @
)} Help @ Load from File Ej Write to Controller E] Read from Controller HSave* VAT
parameter list graph
B
09000036800 . 280
+ 09100036720 260
v 09200036640 240-
» 09300036560 220-
» 09400036480 200-
» 09500036400 = 1504
v 09600036320 T
v 09700036240 g 1607
+ 09800036160 = 140+ ot learr
+ 09900036080 5 120- position
» 10000036000 £ 100
« 10100000001 -
» 10239105F45 L -
» 10300028478 =| i
j 404
20- b
format: Standard o- i e e e
. 1 | ] ] ] 1 ] 1 ] ] ] ] ] ] ] 1 ] ] ] ] 1
time-constant: 138 5 0 5 10 15 20 25 30 35 40 45 50 55 G0 65 70 75 &0 85 90 95 100
checksum: « (passed) open position [%)]
parameter-check done
Settings
Button Function
Load from File 'Learn Parameters are loaded from file into parameter list
Write to Controller | 'Learn Parameters' will be saved to valve controller
Read from Controller| 'Learn Parameters' will be read from valve controller.
Save 'Learn Parameters' of parameter list will be saved to file.
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71
7.1.1

7.1.2

Interface

Setup

Interface Setup Logic

Introduction

For setting the Logic interface configuration, select each parameter according to your host computer.

Refer to chapter: «Interface configuration» in the valve manual for details.

Window
Interface Setup - Logic
@) Help @ Refresh | save

not inverted El open input open El open cutput
not inverted El close input close El close cutput

fullrange El learn range

10 5 range factor

ready

==

-

Interface Setup RS232

Introduction

For setting the RS232 interface configuration, select each parameter according to your host computer.

Refer to chapter: «Interface configuration» in the valve manual for details.

Window
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Interface Setup - R5232

&) Help @2 Refresh
9600 El bawd rate
EVERN El parity
7 bits El data length
1 bit El stop bits
0-100000 El pesition range

0-1000000 El pressure range

El activation

interlock open El function

enabled

not inverted El polarity

El activation .

interlock close El function

enabled

not inverted El polarity

ready

(]

l?_ﬂ Save
R5232 |E| operation mode
LF (CR/LF) [+ termination
IC IE' command set
enabled El activation
open Elfunctiu:un

not inverted El polarity

El activation
El function

not inverted El polarity

enabled

close

-

51

7.1.3 Interface Setup RS485

Introduction

For setting the RS485 interface configuration, select each parameter according to your host computer.
Refer to chapter: «Interface configuration» in the valve manual for details.

Window
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7.1.4

Interface Setup - R5232/485
&) Help

El activation

interlock open El function

enabled

not inverted El polarity

El activation

interlock close El function

enabled

not inverted El polarity

ready

Qa00 El bawd rats

EVERN El parity

7 bits El data length

1 bit El stop bits
0-100000 El pesition range

0-1000000 El pressure range

@) Refresh

l?_ﬂ Save

R5485 |E| operation mode
Full Duplex |E| duplex mode
[Clpap

LF (CR/LF) [+ termination

000 = |device address

Ic IE' command set

El activation
El function

not inverted El polarity

El activation
El function

not inverted El polarity

enabled

open

enabled

close

Interface Setup DeviceNet

Introduction

For setting the DeviceNet interface configuration, select each parameter according to your host

computer.

Refer to chapter: «Interface configuration» in the valve manual for details.

Window
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. Interface - Setup

&) Help

500kbaud

E‘ baudrate
INT E‘ data type
Counts E‘ position unit
1.000 | position gain
Counts E‘ pressure unit
1.000 |sensor 1 gain

1.000 |sensor 2 gain

a put

P
w0

EI activation
EI function
EI polarity

enabled

interlock close

not inverted

0:01 S MAC address [l edit

[edit

enabled

close

not inverted

El activation
EI function
EI polarity

ready

X5

& Reset ¢4 Factory @ Refresh | Save VAT
2 input assembl
E‘ P v datatype: INT
index length object class instance attribute additional information =
[ exception status 43 1 12 exception status
1 2 pressure 5 1 7 process variable
output assembly
7 output assembl
E‘ F v datatype: INT
index length object class instance attribute additional information =
02 setpoint 46 1 15 input data value
2 2 control type 46 1 14 destination used

7.1.5

Introduction

Interface Setup Ethernet

For setting the Ethernet interface configuration, select each parameter according to your host

computer.

Refer to chapter: «Interface configuration» in the valve manual for details.

Window
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7.1.6

Interface - Setup

192 | 168 | 002 | 104 |IP-address

000 | 000 | 000 | 000 |gateway

firmware: vat_app_006
model:  type C

0-100000 El position range

0-1000000 El pressure range

enabled El activation

interlock open El function

not inverted El polarity

enabled El activation

interlock close El function

not inverted El polarity

configuration-mode enabled

&) Help @ Refresh

255 | 255 | 255 | 000 |sub-address

l::ﬂ Save
OFF  [+]DHCP
503 telnet port 1
504 telnet port 2
IC |E| command set

CR |E| termination

enabled El activation

open Elfunctiu:un

not inverted El polarity

enabled El activation

close Elfuncticun

not inverted El polarity

Interface Setup EtherCAT

Introduction

For setting the EtherCAT interface configuration, select each parameter according to your host

computer.

Refer to chapter: «Interface configuration» in the valve manual for details.

Window
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Interface Setup
@ Help kol Save @ Refresh
communication parameters

pressure
pressure sensor 1

pressure sensor 2

position

target position

cluster valve position

pressure setpoint

position setpoint

pressure alignment setpoint
external digital pressure sensorl
external digital pressure sensor 2

cluster valve freeze position

ca Ut

=)

functicn | interlock cll:useEl
inverted no El
disabled no E|

5 Set to Default

data type

floating point |E|
floating point |E|
floating point |E|
floating point |E|
floating point |E|
signed integerlE‘
floating point |E|
floating point |E|
signed integerlE‘
fleating point |E|
fleating point |E|

signed integerlE‘

function
inverted

dizabled

ol

[V ]
m

10000

10000

10000

100000

100000

100000

10000

100000

1000000

01

10

100000

-

[l

7.1.7 Interface Setup Profibus

Introduction

For setting the Profibus interface configuration, select each parameter according to your host

computer.

Refer to chapter: «Interface configuration» in the valve manual for details.

Window

55
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digital output

close
no

no

1000000
1000000
1000000
10000
10000
10000
1000000
10000
1000000
1000000
1000000

10000

[~]

56 Operating Manual
' Interface Setup
@ Help ki Save @ Refresh 3 Set to Default
communication parameters
node number 1
pdo data data type
pressure signed integerlE‘
pressure sensor 1 signed integerlE‘
pressure sensor 2 signed integerlE‘
position signed integerlE‘
target position signed integerlE‘
cluster valve position signed integerlE‘
pressure setpoint signed integerlE‘
positicn setpoint signed integerlE‘
pressure alignment setpoint signed integerlE‘
external digital pressure sensorl | |signed integerlE‘
external digital pressure sensor2 | | signed integerlE‘
cluster valve freeze position signed integerlE‘
digital input
function | interlock C|DSEE| function
inverted no E| inverted
disabled no [=] disabled
7.1.8 Interface Setup CCLink

Introduction

For setting the CCLink interface configuration, select each parameter according to your host computer.

Refer to chapter: «Interface configuration» in the valve manual for details.

Window
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. Interface Setup
@ Help bl Save @ Refresh
communication parameters
station number | 12

operational settings | CC-Link Ver.d -

transmission rate | 2.5 Mbps IE'
pdo data

pressure

pressure sensor 1

pressure sensor 2

positicn

target position

cluster valve position

pressure setpoint

position setpoint

pressure alignment setpoint
external digital pressure sensorl
external digital pressure sensor 2

cluster valve freeze position

digital input
function | interlock close [«
inverted no E|
disabled no E|

5 Set to Default

Occupies 1 station - Octuple expanded cyclic

data type range
signed integerIE' 0
signed integerIE' 0
signed integerIE' 0
signed integerIE' 0
signed integerIE' 0
signed integerIE' 0
signed integerIE' 0
signed integerE ]
signed integerE ]
signed integerE ]
signed integerE ]
signed integerE ]
function
inverted
disabled

[
VAT

[=]

1000000
1000000
1000000
100000
100000
100000
1000000
100000
1000000
1000000
1000000

100000

digital output

[=]
no El
no El

close

57
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7.2
7.2.1

Status

Interface Status Logic

Introduction

This window shows the Status (digital input / digital output / analog output) of connected valve with Logic

interface.

Analog In/Out: Voltage [0...10V]

. Interface - Status

&) Help

diatzl iRt
| La HUlLs

[
VAT

scan-rate: 125 ms

digital input configuration cennector-pin - status
O open not inverted 17 OFF
B close not inverted 15 OmM
O control mode - 7 OFF
O learn fullrange 19 OFF
O zero - E OFF
O locked - 18 OFF
O haold - 16 OFF
O pressurerange - 5 OFF
digital cutputs
digital cutput  configuration connector-pin - status
O wvalve cpened  open ] OFF
B wvalve closed close g OM
O alarm - 22 OFF
B ready - 21 ON
analog intput
3885 Volt  |analog input

-,

Analog In/Out: Current [4...20mA]
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. Interface - Status

=

@ e VAT
digital inputz
digital input configuration  connector-pin status
[0 open hat iFverted 3 OFF
[0 cloge niot inverted 16 OFF
0 control mode g OFF
O leam fullrarige 13 OFF
O zem G OFF
O locked 24 OFF
O haold 21 OFF
[0 pressUne range 11 OFF

digital outputz

input common, contact control = pin 12
ifput cormrmor, voltage control = pin 25

5,749 ma, analog input

scarnrate: 113 ms

digital output configuration connectar-pin status
0 walve opened open b8 OFF
O walve clozed close 417 OFF
W alarm 1414 arM
O ready 2115 aFF
analag intput

analog ground = pin 20

-

7.2.2 Interface Status RS232

Introduction

59

This window shows the Status (digital input / digital output) of connected valve with RS232 interface.
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- Interface - Status @
@ hep VAT
digital inputs
digital input configuraticn connector-pin status
O interlock open not inverted (enabled) 17 OFF
O interlock close not inverted (enabled] 15 OFF
nput common, contact control = pin 23
digital outputs
digital cutput configuration connector-pin  status
O ocpen not inverted (enabled] & OFF
W close not inverted (enabled] 9 M
scan-rater 115 ms
7.2.3 Interface Status RS485
Introduction
This window shows the Status (digital input / digital output) of connected valve with RS485 interface.
- Interface - Status @
@ e VAT
digital inputs
digital input cenfiguration connector-pin status
O interlock open not inverted (enabled) 17 OFF
O interlock closze not inverted (enabled) 15 OFF
R .
digital outputs
digital cutput configuraticn connector-pin status
O open not inverted (enabled) & OFF
W close not inverted (enabled] 9 OM
scan-rate: 115 ms
7.2.4 Interface Status DeviceNet

-

Introduction

This window shows the Status of connected valve with DeviceNet interface.
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i "

- Interface - Status @
&) Help ! Refresh VAT
device status general interface settings
idle MAC address 1 (001)
baudrate 500kbaud
exception status firmmware ID 520437
serial number 12345
O ALARM/device-common datatype INT
O ALARM/device-specific output assembly 7
O ALARM/manufacturer-specific input assembly 2
O undefined pressure unit Counts
WARNIMG/device-common positicn unit Counts
WARNIMG/ device-specific sensorl gain 1
O WARMNING/manufacturer-speci sensor 2 gain 1
B expanded mode positicn gain 1
digital I/ O
digital input cenfiguration connector-pin

O interlock close not inverted (enabled) OFF

digital cutput configuration connector-pin
B cloze not inverted (enabled) OMN
ready scan-rater 95 ms

7.2.5 Interface Status EtherNet

Introduction
This window shows the Status (digital input / digital output) of connected valve with Ethernet interface.
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7.2.6

7.2.7

I

. Interface - Status

&) Help

+ FE e

a [d PULE

=)

VAT

digital input
O interlock open
O interlock close

configuraticn
not inverted (enabled) 17
not inverted (enabled] 15

connector-pin

o a

digital cutput
O open
B close

configuration
not inverted (enabled] &
not inverted (enabled] 9

connector-pin

scan-rate: 97 ms

Interface Status EtherCAT

Introduction

This window shows the Status (digital input / digital output) of connected valve with EtherCAT interface.

F

- Interface - Status

&) Help

La

=)

-

5]
VAT

digital input
O interlock close

configuration
not inverted (enabled)

connector-pin status
371

OFF

digital cutput
B close

configuration
not inverted (enabled)

connector-pin status
274

OM

scan-rate; 97 ms

Interface Status Profibus

Introduction

This window shows the Status (digital input / digital output) of connected valve with Profibus interface.
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Interface - Status

&) Help

digital input
O interlock close

configuration

not inverted (enabled) 3/1

connector-pin status

OFF

Lol P

digital cutput
close

configuration

connector-pin status

not inverted (enabled) 2 /4 CON

scan-rate: 97 ms

63

7.2.8 Interface Status CCLink
Introduction
This window shows the Status (digital input / digital output) of connected valve with CCLink interface.
Interface - Status @
&) Help
digital input configuration connector-pin status
O interlock closze not inverted (enabled] 3 /1 OFF
digital cutput configuration connector-pin status
close not inverted (enabled) 2/4 OM
scan-rate: 97 ms
7.3 Trace
Introducing

» Monitoring of communication between interface board in controller and Host computer is possible.

» History of communication can be saved.

» Monitoring of communication between interface board (only DeviceNet) in controller and master board
in controller is possible.

o Click [Record] to record the communication between interface board and master board in controller
([Hold], hold record / [Clear] delete all recorded data)
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- Interface - Trace @
&) Help ﬂOpen Save VAT
record tools search tools
| Record ®|[00:00:2483 | | Hold *| [ Clear | 2, | MNet | |Previous |
Append to Top |E| data acquisition raw made []
local time intervall [ms] received command transmitted answer -
13:10:56.829 20 P P:00042900 E
13:10:56.809 20 A A:054815
13:10:56.788 20 P P:00038740
13:10:56.769 20 A A:069445
13:10:56.758 10 P: P:00036980
13:10:56.739 20 A A:080465
13:10:56.720 20 P P:00036460
13:10:56.699 20 A A:095080
13:10:56.680 20 P P:00036580
13:10:56.660 20 R:012345 R:
13:10:56.649 10 A A:093995
13:10:56.628 20 P P:00037760
13:10:56.608 20 A A:093980
13:10:56.588 20 P: P:00040280
13:10:56.569 20 A A:099535 -
running

o Click [Record] again to stop the recorded data
¢ Click [Save] to save the recorded data (with [Open] opens saved data)

e For searching entries in trace table, enter R: (example) and the search tool chumps automatically to
all entries with i

(with [Next] and [Previous] you can jump to matched entries with i)
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=] Help wﬂpen ESB'UE* VAT
record tools search tools
| Record ®[[00:01:0323 | | Hold ®| [ Clear | R ‘2, [ MNedt | |Previous |
24 matches found
|Apper‘|d to Top IE“ data acquisition raw mode total trace items: 3563
trace table
local time intervall [ms] recerned command transmitted answer
13:11:07154 A
13:11:07142 10 p: P:00037720
13:11:07114 30 A A:099930
13:11:07101 10 p: P:00040180
13:11:07.074 30 A A:099935
13:11:07.053 20 p: P:00046180 £l
13:11:07.033 20 A A:099410
13:11:07021 10 p: P:00060700
13:11:06993 30 A A:096075
13:11:06982 10 P: P:00094120
13:11:06852 30 A A:081925
13:11:06941 10 P: P:00165060
13:11:06913 30 A A:067265
13:11:06892 20 P: P:00294380 -
Raw Mode

Shows raw string which is received from the valve
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F

-~ Interface - Trace @
&) Help ) open Save VAT
record tools search tools
| Record ®|[0001:1723 | | Hold ®| [ Clear | R: 2, | MNet | [Previous |
raw mode
000020 P: P:00588740 *

000020 A: £:004955
000020 P: P:00513640

000020 A: A:019575

000010 P: P:00605300

000020 A: A:030600

000020 P: P:00508820

000020 A: A:045280

000010 P: P:00377080

000020 A: A:056295

000020 P: P:00220320

000010 A: A:067350

000020 P: P:00141620

000020 A: A:081945

000020 P: P:00082820

000010 A: A:092945

000020 P: P:00060520

000020 A: A:099425 El

running

Logic Interface (not supported for all firmware)
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g il

J Interface - Trace @
&) Help E.]Open Save VAT
record tools search tools
| Record ®|[00:00:2475 | | Hold ®| [ Clear | 2, | Net | | Previous |
Append to Top |E| data acquisition raw mode [
trace table
local time intervall [ms] recened command transmitted answer -
13:2950037 10 000000451§0001007] 1001 B
13:29:59.029 10 0000006210000100 1001 i
13:29:59.018 10 0000005610000100 1001
13:29:59.008 10 0000006310000100 1001
13:29:59.000 10 0000004610000100 1001
13:29:58988 10 0000006410000100 1001
13:29:58977 10 0000004210000100 1001
13:29:58968 10 0000006610000100 1001
13:29:58858 10 0000005010000100 1001
13:29:58.947 10 0000005910000100 1001
13:29:58937 10 0000005010000100 1001
13:29:58927 10 0000006310000100 1001
13:29:58919 10 0000004710000100 1001
13:29:58907 10 0000006810000100 1001
13:29:58.897 10 0000005510000100 1001 -
running

Yellow:  Analog Input (10V = 1000000)
Green:  Digital Input OPEN | CLOSE | PRESSURE MODE | LEARN | ZERO | LOCKED | HOLD | RANGE
Blue: Digital Output OPEN | CLOSE | ALARM | READY

EtherCAT, Profibus, CCLink (not supported for all firmware)
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g il

2 Interface - Trace [==]
=] Help ﬂ Open H Save® VAT
record tools search tools
| Record ®[[00:00:0490 | | Hold ®| [ Clear | 2, | MNet | [Previous |
raw mode total trace items: 165
gl Lol O%Ht
000000000000000000000000000000000000000000000000000000000000000000000000000000 il mput P

00000000000000000000040000020685000000000000000000000300000000000000003 CF5C28F3D75C28F00000000 il
000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000040000020685000000000000000000000300000000000000002C22070A0000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000040000020685000000000000000000000300000000000000003 CFAC28F3CA3DT0ANG000000
000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000400000206850000000000000000000003000000000000000030:A3D70A3D23070A00000000
000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000040000020685000000000000000000000300000000000000003 C23D70A3 CFAC28F00000000
000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000040000020685000000000000000000000300000000000000003 CFAC28F3CA3DT0ANG000000
000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000040000020685000000000000000000000300000000000000002C22070A3 D4 CCCCDOO000000
000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000040000020685000000000000000000000300000000000000003 CAZD70A3CFSC2EF00000000
000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000400000206850000000000000000000002000000000000000000000000BC22070.A00000000

4 [.n

stopped

Cluster

Cluster Setup

Introduction
To setup a valve cluster system each cluster valve needs to be set individually.

Note: It is not possible to configure the cluster valve via the valve cluster connection (using the master
valve controller). Hence you need to connect each cluster valve individually to the CPA software for this
setup procedure!

Master valve:
If the desired cluster valve should be configured as a master valve the total number of valves (including
the master valve) needs to be entered (e.g. cluster with master and 3 slave valves a total number = 4).

Slave valve:

If the desired cluster valve should be configured as a slave valve the device address needs to be
entered. Optional a position offset can be entered for slave valves which can be used for gas-flow
optimization within the process chamber.

Window
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Cluster - Setup

&) Help @) Refresh b Save

rmaster valve (slave D) |E| valve type selection

Y .
2 + |total number of valves in cluster

a 1 position offset (locked)

ready

Note: For more details about Valve Cluster please refer also to valve manual.

8.2 Cluster Status

Introduction

69

This window shows the status of all cluster valves in a single status table. It is also possible to operate a

single cluster valve individually within the valve cluster.

For this you need to select the desired cluster valve in the status-table and press the [FREEZE] button.

Afterward the cluster valve can be controlled individually using the [OPEN] and [CLOSE] button.

The [REPORT] button can be used to save the actual cluster status to a text file or image.

Window
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Cluster - Status [ ==
&) Help %] Repart
zhatuz table
device walve pogziion  freeze valve  access control Warning compreszed
addrezs pozition offzet mode spead rmiode mode zhatus air value
0o 24464 1] - 1000 - PRES - £.25 bar
m 24464 1] - 1000 - FOS - £.25 bar

zelectad cluster valve: zlave 01

individual operation of zelected cluster valve

a a o "
FREEZE 0 =1 pozition offzet

zeanning zlave: 00

Note: For more details about Valve Cluster please refer also to valve manual.

Tools

Introduction
With 'Tools' the following functions can be selected:

» Create Diagnostic File
For trouble shooting, Diagnostic File can be made. Refer to: Diagnostics

» Chart Analyzer

A chart data that were recorded by the graph in the main screen can be displayed. You can view
multiple charts in one graph provided that all charts are based on the same pressure unit. You can not
mix charts with different pressure unit. Edit functions are also available. Refer to: Chart Analyzer

» Terminal
RS232 command can be sent. Refer to: Terminal

» Firmware Download
Firmware can be downloaded to controller. Refer to: Firmware Download

» Run Sequence
Start edited sequence. Run Sequence is displayed on the main screen while the sequence is running.
Refer to: Sequencer

» Edit Sequence
Edit of sequence is possible. Save and load sequence is possible. Refer to: Sequencer
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9.1 Diagnostics

Introduction

71

In case of tfrouble, please create a 'Diagnostic File' and send it to VAT service for trouble shooting.
Integrated Controller records error history until turn off the power. So it will be helpful for us to save the
diagnostic file before you turn off the power, in case of trouble.

Create "Diagnostic file”

1. Click [Create Default] for 'Diagnostic file' of the connected valve:

=3

- Tools - Diagnostics
g Help Load Existing -D,] Create Custormized _?-_cl Open Database Save’ VAT
file information
additicnal infermation
filename unknown -
date (DD.MM.YY) 0/25/2018
time (HH:MM:55) 4:24:40 PM
diagnostic status & busy
command count 1688 /2253
file size (kB) unknown i
1 direct search
Command Answer Description -
P82 i:82600P1H0002 Ident.Firmware Yersion =
P83 i:8361534-TEST-MMAL/0001 Ident.5erial Mumber
P84 184000000 Ident.Firmware Mumber
P89 1:290020000000000000 Ident.User String 3, valve conductance
b:3271 b:3271170918 Ident.Firmware Release Date
b:4000 b:400061534-TEST-MMAL/0001 Ident.5erial Mumber
k4001 b:4001  TOE064A Ident.Config File Number
b:4002 b:4002 7155884 Ident.Drive Parameter Mumber
b:4003 k4003 Ident.User String 2
b:4004 k:40040020000000000000 Ident.User String 3, valve conductance
b:4010 b:4010600P1HO002 Ident.Firmware Version
b:4011 b:4011000000 Ident.Firmware Nurmber -
%
inguire command --> k2230 (uploading...

2. Wait until 'diagnostic status' is completed and the push [Save] to save the diagnostic file:
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9.2

g Help ‘E_]Lu:uad Existing Fﬂ Create Default -ﬂ Create Customized |%/ Open Database l:_-ﬂSave*

additional information

filename unknown -
date (DD.MM.YY) 8/25/2018

time (HH:MM:55) 4:2517 PM

diagnostic status ~ + completed h
command count 2253 f 2253

file size (kB) unknown hd

Diagnostic file is based on a text file with commands.

With [Create Customize] you can load another command text file.

With [Open Database] the folder with the default command text file opens.
Now it is possible exchange the default command file: DefaultDiagnostic.txt

Chart Analyzer

Introduction

A chart that was recorded by the graph in the main screen can be displayed. You can view multiple
charts in one graph provided that all charts are based on the same pressure unit. Edit functions like
zoom-in , zoom-out are also available. The value of each end of each axis can be manually changed.
Please enter the preferable value to the each end of axis.

Window

© 2023 by VAT Vakuumventile AG, Switzerland

Tools - Diagnostics @




Tools 73

9.3

@) Help

Tools - Chart Analyzer

ﬂ Load

chart

100

lﬂ] Save

90+

a0~

70

-

Al-

paszition [100]

40-

30+

20+

-850
-s00
-750
-700
-650
-600
550
500 5
-a50 &
400 T,
350 &
-300
250
-200
-150
-100
-50

ready

§ 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 25 27 28

28

properties

= wizible plots
actual position
J target position
J actual prezsure
o target pressune

= ades
autozcale
= position
lagarithmic
= pressure
lagarithmic
= tirne
flipped
farmat
toolz
HHE W

senzor fullscale: 1 Tor

Note: The data in the different pressure unit can not add to the other chart.

Terminal

Introduction

With "Terminal' it is possible to send a RS232 command to the controller via the service port.

Window
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Tools - Terminal

&) Help

command

[l

Fresz EMTER' to zend

@

=]

I2zpanze

P:00056000

tranzmizzion Rigtarny

command

ArEwWer

onrFrmorFrm

F:0003&000

4100000

x 1000000007 050000000000001 00020303000000
F:01050000

&:000000

«:1010000000036000007 000001 00020403000000
«:1010000000036000007 000001 00020403000000

ready

Settings

Example: O: + [Enter], opens the valve.

Note: For detail information about RS232 commands please refer to your valve manual or contact VAT.
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Appendix

There are additional tools on right mouse menu:

Tools - Terminal @
&) Help
comnmatid
Prezz 'EMTER' to zend
F: Copy to Clipboard IE‘
Pazte from Clipboard
[esponse Clear
E dit
F:00026000 _
Copy to Clipboard | Clear Command Hiztary
tranzmizzion hiztary
command anser -
P P-00036000
A A:100000
0: % 1000000007 050000000000007 00020:303000000
P P-01050000
A A:000000 Copy to Clipbaard
C: w101 0000000036000007 000( — :
0: +1010000000036000001000]  Clear Transmission History
ready

9.4 Firmware Download

Introduction
'Firmware Download' is used for download VAT firmware to valve controller.

Note: Download only original VAT firmware to valve controller! When a firmware is downloaded make
sure that configuration and drive parameters are valid.
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Procedure (example)

1. Select 'serial port' and 'firmware type'

WAT Firmware Loader w44 8 £

Firrrware Loader

Thiz zoftware iz uzed to download a new firmware inta the flazh memaony of
an%AT device. Pleaze select the zenal interface port of your computer and
the designated firrmyare type ta which pau want to perfarm a firrmyare

download to.
select zerial port: CORA 1 El
select firmware type: Walve firmware

4 Walve firmuware

DeviceMet firmware

ServiceBox firmware

Cien )

2. Select firmware

VAT Firrmware Loader v4 4.8 3

File Selection

Confirm the displayed firmware path using the 'Next’ button
or press 'Browse' to search for a new firmware file.

ChDownload\G00P1HI001. bin

Mote: Use VAT provided files only!
[ Back ] [ Mext ]

3. Now connect the VAT download dongle
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2 VAT Firmware Loader v4.4.8

Controller firrware - preparation instructions:

Follow the instructions below and press 'Mext' afterwards.

disconnect the service interface cable
plug in the special download dongle
connect the interface cable to the dongle
press 'Mext' to continue or 'Cancel' to exit

PP

Cooa ) [hen

4. Wait until firmware download is finished...

77
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k- =~

- VAT Firmware Loader v4 4.8 2

Download Sequence

Enter bootstrap loader firmware:
Identification 0xD5 received: OK 600P1HO001.bin
Transrnit primary loader
Transrit secondary loader
Checksum of binary data - valid paﬁﬁed
Erase flash - successfull
Prograrn flash
Checksum test - passed

download result;

T e

100 %

5. Disconnect the download dongle

5 VAT Firmware Loader v4.4.8 52

Controller firmmware - final instructions:

Follow the steps and press 'Mext' afterwards.

1. disconnect the service interface cable

2. disconnect the special download dengle

3. connect the service interface cable to the valve
4, download is finished

| Again | | Finish |

The Firmware Download is done. You can check the Firmware version on «Valve Identification»

Sequencer

Introduction
Creating a command sequence.
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Window
Choose commands or type a command

&) Help ) Load & New B save  File VAT

sequence i
1 sequence entries

command duration [s] description answer o

[Einene ot Row Above |

Inzert Row Below
Delete Row

Copy Row
Paste Row Above

Paste Row Below

Open Valve
Close Valw
Reset All Durations ereE
Position Setpoint
Copy To Clipboard Pressure Setpoint -
% C\Users\PG500\AppDataiLocal\VAT Vacuum Va A2
Local Mode
status / operation Remote Mode
actual cycles — =
actual index l Run l [ Pause ]

Edit (position or pressure) commands and duration (Use TAB to jump to the end of the command string)

&) Help ) Load & New B save  File VAT

s 3 sequence entries
command duration [s] description answer o
C 4.00 -
o 4.00 open valve

|r:050000

% C\Users\PG500\AppDataiLoca\VAT Vacuum Valves\CPA'3.0\Support’

status / operation

0 actual cycles

1} actual index
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10

10.1

3. Select target cycles

4. Click [Run] to start the sequence. Click [Run] again to stop the sequence

Tools - Sequencer @
&) Help ﬂ Load ﬂ New H Save
B 3 sequence entries
command duration [s] description answer -
C 400 %:10999399-000008300050000100080202004000
B O 400 x:10999399-000008400000000100080302004000
R:050000 400
%
10 T target cycles
2 actual cycles =
1 actual index l Run ‘ l Pause J
SECUENCE running...

[Load] Load a sequence file
[Save] Saver your sequence

[File],[Clipboard] Load and save to from file or clipboard

[New] Clear sequence

Note: The 'Run Sequence' is displayed on the main screen while the sequence is running.

CPA

Settings

Introduction

The CPA Settings are used for adjustment display of position, pressure and time axis.

Window
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CP& - Settings [ 2]
&) Help i Setto Default o Refresh ko Save (= Data Folder

100 |E| resolution mTorr IE' unit  [V]linearize

1 |E| decimal 10 voltage at full scale
0.75 voltage per decade
show [ actual position show [+ actual pressure
show || target position show [ |target pressure
fixed |E| axis scaling fixed E axiz scaling

linear IE' axis mapping

30 =seconds E time interval

ready (pressure controller)

linearize
If a logarithmic sensor is used, then there are 2 possibilities:

1. Pressure control with the logarithmic signal

- no linearization on the valve (Linearization 'off" in 'Sensor - Setup')

- linearization in the CPA (Linearization 'on' in 'CPA - Settings')

- use of PI pressure control algorithm (adaptive algorithm cannot be used because it needs a linear
signal)

- advantage: whole range of sensor can be used

2. Pressure control with a linearized signal
- linearization on the valve (Linearization 'on' in 'Sensor - Setup')
- no linearization in the CPA (Linearization 'off' in 'CPA - Settings')
- can use adaptive or Pl pressure control algorithm
- disadvantage: only about 4 decades of the sensor range can be used for pressure control

voltage per decade: can be found in the manual of the sensor.
voltage at full scale: can be found in the manual of the sensor, the full scale in pressure unit must be set
in 'Sensor - Setup'
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10.2

Communication Trace

Introduction
First click on [Communication Trace]...
= CPa&
Settings
o Help

...and 'Communication Trace' is running in the background.

Second click on [Communication Trace] and the window below appears with traced data.

The Communication Trace is used for checking the communication between 'CPA' and valve controller.

Window
Interface - Trace @
g9 Help @ Open ave
| Record ®|[00:00:2483 | | Hold *| [ Clear | 2, | MNet | |Previous |
Append to Top |E| data acquisition raw made []
local time intervall [ms] received command transmitted answer -
13:10:56.829 20 P P:00042900 E
13:10:56.809 20 A A:054815
13:10:56.788 20 P P:00038740
13:10:56.769 20 A A:069445
13:10:56.758 10 P: P:00036980
13:10:56.739 20 A A:080465
13:10:56.720 20 P P:00036460
13:10:56.699 20 A A:095080
13:10:56.680 20 P P:00036580
13:10:56.660 20 R:012345 R:
13:10:56.649 10 A A:093995
13:10:56.628 20 P P:00037760
13:10:56.608 20 A A:093980
13:10:56.588 20 P: P:00040280
13:10:56.569 20 A A:099535 -
running

x:10 is the scan command to update the values (pressure, position, control mode, access mode,...) on

the surface of the CPA.

It is possible to trace without the x:10 command --> push 'with scan' in the lower right corner to scan

without x:10 command.
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11 Help

11.1  About

£

Help - About

zoftware details

edition
WETEIon
date

releaze

CP4, - Contral Perfarmance Analyzer
3

./ dd

)

compary data

hame
street
postocode
kown
country
wib
email

kel

fax

WaAT Wakuumwentile AG
Seeliztrazze

CH-9469

Haag

Switzerland
L),y Sk ale, com
CHi=vatvalve. com
++41 81 771 61 61
++41 81 771 43 30

ready

11.2 Visit VAT

http://www.vatvalve.com

11.3 Trouble shooting

Failure

Check

Action

No communication to valve

Power Supply
Motor interlock

Serial line / service cable

Connect cable correctly

Look at display on integrated
controller (display should show
some information)

No action can be executed

Safety bridge on power
connector is available

Refer valve manual chapter:
Power and Sensor connection
for wiring of power-connector

No action can be executed

mode

Check if valve is in 'LOCAL'

Change into 'LOCAL' mode

Further more, the below information for fatal error and warning information is included in the CPA
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software.

WARNING — INFORMATION:

A warning indicates that the VAT controller is restricted in its functionality. We distinguish between
hardware and run-time warnings. There are several warnings that can occur. These warnings are listed
below.

Hardware warnings:

1) firmware memory failure

reason: flash memory on master board is corrupt
solution: replace master board

2) unknown interface board

reason: interface board encoding is missing or faulty
solution: replace interface board

3) sensor port 1 signal missing

reason: AD-converter on master board is corrupt
solution: replace master board

4) analog signal missing on logic interface

reason: AD-converter on logic interface board is corrupt
solution: replace logic interface board

Run-time warnings:

1) service request

reason: motor steps are apparently not effective

solution: the valve needs to be cleaned

2) learn parameter failure

reason: learn-parameters are missing or faulty

solution: run learn procedure

3) compressed air failure

reason: compressed air is out of range

solution: refer to the ‘compressed air status’ sub menu for more information
4) power fail not ready

reason: ongoing capacitor charging, corrupt capacitor cell(s)

solution: refer to the ‘power fail status’ sub menu for more information

5) sensor factor warning

reason: sensor ratio in sensor transition zone exceeds 10%

solution: sensor malfunction at sensor port 1 or sensor port 2

6) isolation valve failure

reason: position indicator failure on isolation valve

solution: refer to the ‘isolation valve status’ sub menu for more information

FATAL ERROR - INFORMATION
A fatal error indicates a serious problem with the control valve.
We distinguish between four fatal errors which are:

1) ERROR CODE 20
Group: position failure
Phase: synchronization
description; mechanical stop not found
possible reasons: a) clutch disengaged
b) mechanical stop broken
c) shaft broken

2) ERROR CODE 21
Group: position failure
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Phase: synchronization
description; rotation angle of valve plate limited during power up
possible reasons: a) valve unit heavy contaminated

b) valve plate mechanically obstructed

c) valve plate centric adjustment failure

d) ball bearings broken

e) control and actuating unit failure

2) ERROR CODE 22
Group: position failure
Phase: normal operation
description; rotation angle of valve plate limited during normal operation
possible reasons: a) valve unit heavy contaminated
b) valve plate mechanically obstructed
c) ball bearings broken
d) control and actuating unit failure

2) ERROR CODE 40

Group: hardware failure

Phase: synchronization

description; motor driver failure

possible reasons: a) motor driver controller failure
b) motor driver wiring failure

Please also refer to the trouble shooting of valve manual.

If you need any further information, please contact one of our service centers. You can find the
addresses on our website: http://www.vatvalve.com

11.4 Spare parts

Introducing
For ordering the 'Service cable' please specify the fabrication number of the valve (see label on valve)
when ordering spare parts. This is to ensure that the appropriate spare parts are supplied.

Item | Description Ordering No.
1 Service cable 2 m (between computer and valve) 230327
2 Service cable 10 m (between computer and valve) 246056

For building the service cable by yourself, please use the following drawing.
You need a 5 line cable, 1 piece D-Sub 9pin female, 1 piece HD-Sub 15pin male (3 rows D-Sub).
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PC

D-Sub 9pol.

PC

D—Sub 9pol.

(female)

(female)

: \ RXD GY 0.25mm?2 TXD
3 ‘ TXD WH 0.25mm?2 RXD
; P3] o1r BN 0.25mm?
5 ‘ GND GN 0.25mm?2 GND
. [P3] rrs YE 0.25mm2 =
Cover H/ k[/ Cover
Adaption for firmware download (instead of firmware download dongle):
- 3
) )

9 [P3] rxo GY 0.25mm2 TXD _ 5 =
5
5 [P3] o WH 0.25mm2 RXD _ 3 g £
t
DTR BN “0.25mm2 £ 2
-5 g 2
GND GN 0.25mm2 GND _ q S 2
& o
|
RTS YE 0.25mm2 - 15 T

/:/ 0.25mm2 soor [P3] .

J
' 0.25mm2 RST _ 5
Cover \[/ \[} Cover

Serviceinterface

(male)

HD—-Sub 15pol.
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