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Section 1.
RGA for Windows Help Manual

This paper manual has been generated from the RGA for Windows
Help Manual reference LP105010 Rev 2.20 which is a paperless
manual run on the Windows Help Viewer. Some of the formating
has been changed but the text has not been altered, for this reason
the section below makes little sense.

1.1. Welcome

Document Title: RGA for Windows Help
Manual

Document Reference: LP105010

Current Issue: Rev 2.20

Issue Date: 14 June 2000

As part of our continuous product improvement policy, we are
always pleased to receive your comments and suggestions about
how we should develop our product range. We would welcome
your feedback particularly relating to any omissions or
inaccuracies you may discover in this help document.

This RGA for Windows Help document will be updated from time
to time. Please contact your local Spectra facility to see if there is a
newer version available. Please have the information above ready.

This is a paperless form of the manual which was shipped with
your software package and is based on the original manual:
LP1010005 Rev 2.47

August 1998

RGA for Windows Manual
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1.2. Using the Help Manual

1.2.1. Installation Instructions

The Help Manual is in the form of a Windows Help file that can be
viewed using the Windows help file viewer WINHELP.EXE. By
using this format as opposed to the original manual’s word
processor format it is available to the widest possible number of
users.

The manual may be viewed in Windows 3.11, Windows 95 or
Windows NT operating systems. The file RGA4Win.HLP may be
run from the CD or it may be copied to your hard drive and run
from there.

Windows 3.11 and Windows NT 3.51

To run from disk:

1. Insert the disk in Drive D (we assume your CD ROM drive is D:
if not substitute the correct drive letter)

2. From Program Manager select File | Run in the Command Line:
box type D:\RGA4Win.HLP and click on the OK button or press
ENTER.

3. The RGA for Windows Help Manual window will be openned.

To copy to your hard drive

(We will assume you have a directory named SPECTRA on your
C: drive)

1. Insert the CD in Drive D

2. From Program Manager Main group run up File Manager by
double clicking on its icon

3. You need to have two Windows displayed use Window | New
Window and Window | Tile Horizontally to achieve this.

4. Click on the D drive icon so that the two files on the CD are
displayed.

4. Click on the file RGA4Win.HLP so that it is highlighted and
drag it to the directory C:\SPECTRA.

RGA for Windows Manual
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5. Now Open the RGA4Win.HLP file by selecting File | Run in the
Program Manager in the file box type
CA\SPECTRA\RGA4Win.HLP and press ENTER.

You should substitute drive letters and directories as appropriate
for your system.

You can added a Program Item to the Spectra (or any other)
Program Group to open RGA4Win.HLP, consult your Windows
documentation or on-line help if you do not know how to do this.

Windows 95 and Windows NT 4

To run from disk:

1. Insert the CD in Drive D

2. Click on the Start button on the Taskbar... then select Run...

3. In the Open box type D:\RGA4Win.HLP then click OK or press
ENTER.

To copy to your hard drive

(We will assume you have a folder named SPECTRA on your c:
drive)

1. Insert the CD in Drive D

2. Open Windows Explorer by clicking on the Start button on the
Taskbar.., then select Programs | Windows Explorer

3. Click on the D drive icon then select the file RGA4Win.HLP
and drag it to the C:\SPECTRA folder

4. Now Open the Microvision Plus.HLP file by clicking on the
Start buton on the Taskbar... then selecting Run, in the Open box
type C:\SPECTRA\RGA4Win.HLP and press ENTER.

You can run RGA4Win. HLP from Windows Explorer by double
clicking on the file name irrespective of whether the file is on the
hard drive or the floppy drive.

You should substitute drive letters and folder names as appropriate
for your system.

RGA for Windows Manual
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You can add a Shortcut to the desktop, start menu or folder to open
RGA4Win.HLP, consult your Windows documentation or on-line
help if you do not know how to do this.

1.2.2. Using the Help Manual

The first page of the Help Manual consists of a Contents page
containing links to other sections of the manual, it is equivalent to
the contents page in the printed manual. At anytime you can click
on the Contents button to return to this page.

By using the << and >> buttons you may scroll through the manual
just as you would by turning the pages of the printed manual. In
addition you can use the Hypertext links to jump to related sections
of the manual. The hypertext links are the words or phrases that
appear in green type.

We recommend that you start by using the Disk version of the
Manual on the PC in your office together with the printed manual.
Spend 10 minutes using the two together before installing the Disk
Manual on the PC in the cleanroom where the printed manual is
not allowed.

RGA for Windows Manual
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Section 2.
Introduction

2.1. Introduction

RGA for Windows is a powerful yet easy to use Residual Gas
Analysis software package developed to run on an IBM or
compatible personal computer (PC) running Microsoft Windows in
conjunction with the Spectra range of quadrupole mass
spectrometers. This manual aims to provide full details and
operating instructions for the software package. Some parts of the
manual should be followed carefully and not be missed other parts
are provided as a reference and are designed to be referred to when
needed. Information relating to the instrument hardware (RGA
control unit, RF head, analyser) can be found in the appropriate
instrument manual. If the RGA for Windows software was
purchased as part of a complete system all the instrument manuals
should be contained in the one 23cm (9inch) x 21.5cm (8.5inch)
white, three ring binder which also contains the software disks.

RGA for Windows will operate with Windows 3.1 or greater or
Windows 95.

Getting Help
About This Manual
Software Versions

2.2. Getting Help

We are always pleased to provide assistance where we can. If you
are experiencing any difficulties or need help please feel free to
call your local Spectra facility and ask for the service department.

RGA for Windows Manual
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Please have the following information ready so that our technical
staff may help you quickly and effectively:

1. The serial numbers of the analyser, RF head and control unit;
each of these numbers begins with the letters “LM”

2. The information displayed in the diagnostics window, refer to
section Diagnostics

3. The information displayed in the Help about form. To access
this select Help | About from the menu bar.

2.3. About This Manual

2.3.1. Text Conventions

As far as possible RGA for Windows uses a format and
conventions common to other Windows software packages. The
following text formatting conventions are used throughout this
manual:

Italic type Windows terms. You can refer to your Windows
manual for more information

Bold names on buttons
names of menus
Words or characters you should type. Example if
the manual instructs you to type cd spectra you
type the lowercase letters cd followed by a space
and the lowercase letters spectra.
names within dialog boxes

Keyboard Conventions
Function key names are written in uppercase letters. Example, the
Control key is written CTRL, the Escape key ESC.

RGA for Windows Manual
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Where keys need to be pressed simultaneously the + sign is used.
Example ALT+F1 means hold down the ALT key while pressing
the F1 key.

Where keys are pressed in sequence commas are used. Example:
ALT, C, D would mean press the ALT key then press C then press
D.

Where one of the four arrow keys is referred to the appropriate
symbol is used enclosed in parentheses. Example, up arrow is
written (T).

Mouse Conventions

RGA for Windows only uses one mouse button. If you have a
mouse with more than one button the left mouse button is the one
you will use unless you have configured your mouse differently.

Point  Position the mouse pointer so that it rests on the object
to which you have been instructed to point.

Click  Press then immediately release the mouse button
without moving the mouse.

Double Click
Press then immediately release, press again then
immediately release the mouse button without moving
the mouse.

Drag  Point to the object to be moved, press and hold down
the mouse button whilst moving the mouse to reposition
the object. Then release the mouse button.

2.3.1. Microvision Plus features

Some of the features in RGA for Windows version 2.40 are only
available if the RGA control unit is a Microvision Plus. In this

RGA for Windows Manual
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manual these features will be marked with the Microvision Plus
symbol,.

2.4. Software Versions
2.4.1. RGA for Windows Version Summary

This Help Topic was previously released as RGA for Windows
Vwersion Summary LP210004 Rev 1.10 4 Nov. 1999

This document contains a summary of the features associated with
each release of RGA for Windows since Version 2.00.

Versio Release Features

n Date
2.45 1 Nov. Windows operating system detection by
1999 Configure, Ports and Download programs.
Can be used with smart comms. cards and
Windows NT4.

Bugs fixes for Year 2000 problems
2.44 31 Mar.  Only bug fixes no new features.
1999
2.43 1 Sept Recognises LM78 Vac Check as a product.
1998 The Degas bug is fixed.

2.42 26 June  This version overcomes Year 2000 problems.
1998 Improved Macro Language DSIKSTORE
command.

Recall has an outgassing/throughput
calculation facility.
Two versions of the sample file DDE-
RGA.XLS are available for
Excel V5/95 and Excel V7/97.

2.41 18 May  Only shipped to Japan features as V2.42.

1998
2.40 3 Oct Fully auto-detects the control unit type.
see 1997 Three types of pressure units available Torr,
note 1 mBarr, Pascal.
RGA for Windows Manual
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PVD and Open ion source settings available.
The gain range sent back from the control
unit to improve reliability.

Additional features to utilise improved
Microvision Plus hardware;

four analogue inputs

zeroing accuracy feature

Vacuum Scan and Log Bar Chart Scans now
completed in two sweeps

Variable ion source settings

Total pressure input from an external gauge
HPQ-2 control units can be accommodated.
Can now be used with a valve controller.

2.36 16 Aug  Bug fixes only.
1996
2.35 12 June  No new features.
1996
2.33 2 Nov Improved RF fail message.
1995 Recall has improved use of the clipboard.
Library search improved.
Recall analytical tools available.
Recall has a DDE facility.
2.32 21 Sept  Bug fixes.
1995
2.30 8 Sept A new version to run with the new
1995 Microvision control unit.
RF fail feature, Microvision only.
Variable electron energy, Microvision only.
Total pressure calibration factor.
Ratio peaks in channel modes.
Filament current trip, Microvision only.
New diagnostics page, Microvision only.
Download now able to use .ram, .img and
.bin files and report information about
firmware.
2.22 25 July  No new features
RGA for Windows Manual
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1995
2.21 27 June  3kV SEM supply supported to allow x10000
Note2 1995 gain setting.
Different SEM gains in different channels.
SEM gain displayed in Mult button.
Macro capability added, Ex
RGA head multiplexing.
User defined head names.
Copy to clipboard
User definable logo on printouts.
Fast scan mode.
Bright icons for the USA.
New DDE command to set all parameters for
one channel.
Improvements to disk store and the RVC

window.

2.20 Never released - went straight to V2.21
2.13 3 May Bug fix only.

1995
2.12 7 April  Bug fixes only.

1995
2.10 19 Dec  New RVC options for various valve
Note 3 1994 combinations

Alarm outputs via a plug in PC card.

Alarms in Multi-trend mode.

Manual mult. calibrate.

Now supports 3kV SEM board.

A beta version of Fast Scan mode added.
2.00a 6 May This release follows a complete re-write of

1994 earlier versions of RGA for Windows and
may be considered to be a new product.

Note 1
The following control unit software (firmware) is required to run
RGA for Windows V2.40.

RGA for Windows Manual
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Satellite satecode.ram or EPROM V2.32

Microvision application (microv.img) V1.22
Microvision core V1.00 or D1.12b
Microvision Plus application (mvplus.img) V1.50
Microvision Plus core D1.12b

Note that HPQ-2 firmware is the same as Microvision Plus and
Vac-Check firmware is the same as Microvision.

Note 2
Version 2.21 requires version 2.20 Satellite code.

Note 3
Version 2.10 requires version 2.10 code in the control unit
(Satellite, Multiquad or Vacscan/Vacscan Plus).

2.4.1. New in Version 2.40

Two main changes have necessitated the release of version 2.40
RGA for Windows. The first concerns the way data is transmitted
from the RGA control unit to the PC running RGA for Windows.
In Peak Jump and Trend modes the gain range is now sent with
each reading. This makes no difference to the normal operation of
RGA for Windows but it does mean upgrading the software in
your control unit if you are up grading from an earlier version of
RGA for Windows.

The second reason for the new release is the inclusion of some
additional features that utilise the improved hardware in the
Microvision Plus. The total pressure measurement can now be
obtained from an external total pressure gauge via one of the
Microvision Plus analogue inputs. The software allows for suitable
scaling factor to be applied. The Microvision Plus allows various
potentials used in the ion source to be altered, V2.40 now supports
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this. The zeroing accuracy can be altered to give faster overall scan
speeds.
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Section 3.
Installation

3.1. Installation

This section deals with installing and configuring the RGA for
Windows software and how to connect RGA control units to your
PC. You should refer to the control unit manual for details of how
to install the analyser into your vacuum chamber and how to
connect up the analyser, RF head and control unit. Please follow
each part of this section carefully and only skip those parts that do
not specifically apply to your particular system. If you have any
questions or experience any difficulties, contact your local
representative who will be able to help you.

There are slight differences in installing RGA for Windows on
Windows 3.1 and later systems and Windows 95 systems. The
differences for Windows 95 are noted with the Win95 label.

Unpacking

Single or Multi-Headed

Installing Single Headed RGA for Windows
Installing Multi-Headed RGA for Windows
Upgrading From Earlier Versions
Download

Baking The Analyser

3.2. Unpacking

When you receive your equipment carefully check each item
before removing the wrapping to ensure that no physical damage
has occurred during shipment. Also make sure all items have been
received by checking against the enclosed packing slip.
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If there has been obvious damage during shipment or if there are
items listed on the packing slip as shipped which are not in the
box, immediately contact your local sales/service representative.

Most insurance claims for shipment damage must be placed within
7 days from the date of delivery - in WRITING. So don't delay
Check it out !!.

The RGA for Windows software is supplied on three High Density
3.5 inch floppy disks. These disks are shipped in clear plastic
wallets held in the white, three ring manual binder.

3.2.1. Making Backup Disks

Before you do anything else you should generate backup disks
from the program disks supplied. To do this use the MS-DOS
DISKCOPY utility (or any other method you are familiar with) to
make a copy of the original disks. Keep the original disks in a safe
place and only use the copy.

3.3. Single or Multi-Headed

There are two types of RGA for Windows software and before
proceeding it is important to establish which type you have. The
first type is Single Headed RGA for Windows which is designed to
operate with just one RGA head (control unit, RF power supply
and analyser). Multi RGA for Windows is the second type and this
is designed to operate with one to eight RGA heads.

On the RGA for Windows software disk labels will be written
either “Single Headed” or “Multi Headed” depending on which
type you have.

Alternatively you can check by letting the Install program tell you
which type of software you have. To do this follow the steps 1 to 4
in Running Install. When the Spectra install Window is displayed
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the line of text immediately below the Spectra logo will read
either:

Spectra Install : RGA for Windows LMSP -1-1-V2.4x
in which case the software is single headed

or it will read

Spectra Install : Multi RGA for Windows LMSP-1-2-V2.4x
in which case the software is Multi-Headed.

To proceed with the installation of the RGA for Windows software
follow the instructions for the type of software you have.

The product code for single headed RGA for Windows is LMSP-1-
1- followed by the version number. The product code for multi-
headed RGA for Windows is LMSP-1-2- followed by the version
number. The version number will be V2.4x where x is a single
digit number in the range 1 to 9.

3.4. Installing Single Headed RGA for Windows

Instrument Architecture
Computer System Requirements
PC to Control Unit Connection
Installing Share.exe

Running Install

Configuring RGA for Windows
The Spectra Program Group

3.5. Instrument Architecture
The complete RGA instrument has four basic elements:
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the analyser this is the part which fits into the vacuum
chamber

RF power supply this is a small electronic unit which fits directly
onto the analyser

control unit an electronic unit containing the power supplies
and data acquisition system which connects to
the PC via a serial cable

computer this is the PC which runs the RGA for Windows
software

The type of control unit used in RGA for Windows systems may
vary. Microvision combines the traditional control unit and RF
power supply electronics into one extremely compact unit which
plugs directly onto the analyser.

Microvision Plus is similar to the Microvision but enhanced
electronics gives improvements in performance and allows
additional RGA for Windows features to be used.

The Satellite is designed specifically to operate with a PC and has
no built-in data display just six LEDs on the front panel to give
status indication.

The Vacscan Plus instrument has a built-in CRT and can operate as
a stand alone RGA without being connected to a PC. When the
Vacscan Plus is run from the PC under RGA for Windows it
operates in a Satellite emulation mode and its screen display will
mimic the six LEDs on the front panel of the Satellite. When the
Vacscan Plus is first powered up it assumes its stand alone mode,
only when it is connected to the PC via its RS232 port and RGA
for Windows is booted up will it switch to the Satellite emulation
mode.

Vacscan control units may also be used in RGA for Windows
systems.
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There are certain limitations when using a Vacscan Plus or
Vacscan as a Satellite. These are:

a Remote Vacuum Controller cannot be fitted

an Analogue Output Module is limited to six channels
the scan speeds are slower (approximately 50%)

the Download feature cannot be used

the maximum mass range capability is 200amu

only RS232 serial communication is possible

the RF Tuning and RF Select facility is not available

3.6. Computer System Requirements

The minimum requirements for running RGA for Windows are
listed in the table below. This is however only the minimum
requirement and the overall performance of Windows and hence
RGA for Windows can be improved considerably by increasing the
specification of the PC. For this reason we would always
recommend that RGA for Windows is run on a PC fitted with at
least a 33MHz 80486dx.

Component Description
Microprocessor 25MHz 80386sx
RAM 4MB
Hard Disk Required with at least 6MB of free
space
Video Standard VGA 640 x 480 16 colour
Microsoft Windows Version 3.1 or later or Windows 95.
True Type fonts installed.
Mouse A mouse is required.
Serial Port Required to connect the control unit
to the PC.
RGA for Windows Manual
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3.7. PC to Control Unit Connection

Most PCs are supplied with 2 serial ports called Com1 and Com?2.
The connectors for Com1 and Com?2 are usually positioned on the
rear of the PC and may be either 9-way or 25-way male D-type
connectors. If you have a problem identifying these connectors you
should refer to the documentation supplied with your PC or contact
the PC manufacturer or distributor directly.

The RGA for Windows software will run a single control unit and
this control unit MUST BE connected in order to run RGA for
Windows. Normally one of the standard serial ports (Com1 or
Com?2) on the PC is used to connect the RGA control unit. The
connection between your PC and the control unit is made using the
RS232 cable supplied. If both of the serial ports are being used you
will need to fit a Satellite comms card. This is described in
Satellite Comms Card

The standard cable to connect a Satellite, Microvision or
Microvision Plus to the PC is a 9-way D plug to 9-way D socket
RS232 cable and a 25-way D socket to 9-way D plug RS232 cable
is available as an option. To connect a Vacscan or Vacscan Plus to
the PC a null modem cable is required, as standard this is a 9-way
D socket to 9-way D socket. A 25-way D socket to 9-way D socket
is available as an option. In all cases the standard cable length is 3
metres (9 feet) longer cables are available on request, please
contact your local Spectra facility.

CAUTION

You must only use RS232 cables supplied with the equipment.
We cannot guarantee that other manufacturers cables will
work correctly in Spectra RGA systems.

If you must use an RS232 cable not supplied with the equipment
then use the cable supplied as an extension to your cable
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ENSURING THE CABLE SUPPLIED WITH THE EQUIPMENT
IS PLUGGED INTO THE PC.

Identify the serial port to which you will connect the control unit.
As part of the installation process the configuration program will
be run. This will determine which serial ports are available on your
PC and ask you to specify to which one the RGA control unit has
been connected.

Note that it is only necessary to have the control unit connected to
the PC to run RGA for Windows, you do not have to have the RF
power supply or analyser connected at this stage. In the case of a
Microvision or Microvision Plus, the unit does not need to be
connected to the analyser. However, if you enter a scanning mode
the message “The Microvision is not connected to the analyser or
the RF has failed” will be displayed.

If you are connecting control units to your computer using an
RS422 or RS485 serial interface please refer to RS422 and RS485

3.8. Installing Share.exe

If you are installing RGA for Windows to run under Windows 3.1
you will need to install SHARE. If you are installing RGA for
Windows on later versions of Windows, such as Windows for
Workgroups 3.11 and Windows 95, you will not need to install
SHARE, so you may skip this section.

The SHARE program is supplied with DOS and allows different
programs to use common files in an orderly fashion. RGA for
Windows will not run without this command as the Microsoft
Access Database Engine is used by RGA for Windows for the
spectra library. The library data files are stored in an Access
format. You should find SHARE.EXE in your DOS sub-directory.
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To install the share command add the following line to your
autoexec.bat file in a part of the file that is used when booting
Windows;

c:\dos\share.exe /1:500 /£:5100
This assumes that the share.exe command is in the DOS sub-
directory c:\dos. If it is in another sub-directory use that name

instead of dos in the above line.

note that there is a single space before each of the two forward
slashes (/).

f: allocates the number of bytes for the share file information
I: sets the number of files that can be locked at any one time.

When the line has been added to the autoexec.bat file you need to

re-boot your PC.

3.9. Running Install
The INSTALL.EXE program included on program Disk 1 should

be used to install RGA for Windows onto your hard disk. To install
RGA for Windows follow the procedure listed below:-

1 Runup Windows

2 Insert the program Disk 1 in drive A (or B if you prefer).

3. Chose the Run... option from the Windows Program Manager
File select menu.

Win95 Click on the Start button on the Taskbar and select Run . . .

4  Type a:install (or b:install if you are using the drive B)

RGA for Windows Manual
LP101005 Rev 2.50 Page 22



The Spectra Install window will be displayed.
The install options:

RGA for Windows
Download

Recall

DDE Examples
Macro Examples

will be displayed. You can select the product options by
checking the appropriate products. The default is for all of the
product options to be selected (checked). We strongly
recommend you install all the product options.

You may also change the default directory where RGA for
Windows will be installed. For the purposes of this manual we
will assume you use the default C:\SPECTRA\ directory.

Click on the Install button to begin the installation process.
You will be prompted to insert program Disk 2 and Disk 3 at
the appropriate time.

RGA for Windows will be installed on your hard disk and a
program group called SPECTRA will be created and the RGA
for Windows program items added.

Win95 RGA for Windows will be installed on your hard disk

and the Spectra folder will be created which will
contain all the RGA for Windows program items.

7  When the installation process has been completed the
Share.exe warning box will be displayed; c/ick on the Ok
button. You will then be prompted to run the configuration
program which is described in the following section.
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3.10. Configuring RGA for Windows

The configuration program is run automatically as part of the
installation process and can be re-run at any time to change the
configuration of RGA for Windows.

To re-run Configure, double click the Configure icon in the
SPECTRA program group.

Win95 To re-run Configure click on the Start button on the
Taskbar then select Programs | Spectra and click on
the Configure item.

The configure program will produce a list of the Com ports
available on your PC which are not currently being used. When
configure is run on a PC with the two standard Com ports and a
mouse connected to Com 1 it will report Com 2 as the only
available option. If you are not using a mouse or have a bus mouse
then Com 1 and Com 2 would be reported as options.

To select the required Com port you should click on the Use
Communication Port dropdown list box. The list of available ports
will be displayed. To select click on the required option in the list.
To make the change and exit the program you should click on the
Ok button, using the Cancel button will exit the program but the
Com port setting will not be altered.

The Spectra program group will now be displayed. If you are
upgrading from an earlier version of RGA for Windows please
familiarise yourself with the topics covered in Upgrading From
Earlier Versions.

3.11. The Spectra Program Group

The Spectra program group as shown below contains thirteen
program items, each is briefly described below.
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Win95 The items in the Spectra folder are described below,
they are the same as the program items in the Spectra
program group in Windows 3.1 and later systems. To
display the Spectra folder click on the Start button on
the Taskbar and select Programs | Spectra from the start
menu.

RGA  Double click on this item to start RGA for Windows
using the previous session parameters. This is the way
you will normally start RGA for Windows.

RGA Reset
Double click on this item to start RGA for Windows
using the default parameters. Use this item when you
first start RGA for Windows or after a software
upgrade.

RGA for Windows Manual
LP101005 Rev 2.50 Page 25



Configure This runs the configure program allowing the
selection of the comms ports.

RGA Help
The help files are contained in a separate program and
may be opened by double clicking this icon, clicking on
the Help button or selecting Help whilst running RGA
for Windows.

Ports  This is a utility program allowing custom configuration
of multiple comms ports. It is designed primarily for
multi headed systems and systems where Spectra
Satellite Comms cards are being used. Please refer to
Ports and Addresses for further details.

Uninstall This utility is used to remove RGA for Windows from
your hard drive. The Install disks will be required to
complete this operation.

DDE Test
This test program is used with the DDE Links feature
and is described in DDE Links

Download
This is used to upgrade the code in a Satellite control
unit, refer to Download

Recall Recall is a separate program which allows the review of
RGA for Windows data files obtained using the Disk
Store feature described in Disk Store Please refer to the
Recall manual.

Recall Help
Recall has its own help files stored as a separate
program, again refer to the Recall manual.
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DDE Examples
These are example files to help the user with the DDE

(dynamic data exchange) Links feature. Please refer to
DDE Examples

Macro Examples
These are example files to help users with the Macro
feature described in Macro Examples

You have now completed the installation of RGA for Windows.
We strongly recommend you work through Getting Started
Introduction that will not only give you an introduction to RGA
for Windows but will also check that your system is functioning
correctly.

3.12. Installing Multi-Headed RGA for Windows

The remainder of this section of the manual deals with installing
Multi Headed RGA for Windows systems and we have split it into
two parts. Firstly, we quickly describe a basic installation of Multi
RGA for Windows with step by step instructions and no detailed
information. For nine out of ten users this will be quite sufficient.
We have provided two versions of this part one for Windows 3.1
or later systems the other for Windows 95 systems. You only need
to follow the one applicable to you. In the second part we provide
full details of the plug in serial card and how to install and
configure the Multi RGA for Windows software.

We suggest you start by following the step by step guide, if you
require more detailed information to complete the installation refer
to later parts of this section. When you have completed the
installation you may wish to study the rest of the section for
background information.

Quick Guide Windows 3.1
Quick Guide Windows 95
Multi-Headed Detailed Installation
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Computer Requirements, Multi
Ports and Addresses

Satellite Comms Card
Connecting Control Units
Installing Share, Multi
Installing Override.com
Comms Cards and Windows 95
Running Install, Multi

Spectra Program Group, Multi
Configuring Multi RGA for Windows
RS422 and RS485

Windows System Ini File
Default Comms Settings

3.13. Quick Guide Windows 3.1

Here we will get your Multi RGA for Windows system up and
running by following five simple steps. We will be making a
“standard installation”, if this is not appropriate for your needs
please refer to the second part of this section of the manual where
you will find detailed information.

Step 1.
Setting the physical addresses on the comms card.

The comms card is full described later in this section, in step 1 we
will just check and set if necessary the factory default settings of
comms card.

1. Check that the four large 40 pin ICs IC1, IC7, IC13 and IC16
are fitted, this will ensure you have a four port card.

2. Check that IC5, IC9 and IC11 are fitted, this will ensure your
card is configured for RS232, if you want to use RS422 refer
to section RS422 and RS485.

RGA for Windows Manual
LP101005 Rev 2.50 Page 28



3. Check that jumper J9 is fitted between pins 3 and 4 this will
set the addresses as follows:

Port 1 to address 0280 to 0287
Port 2 to address 0288 to 028F
Port 3 to address 0290 to 0297
Port 4 to address 0298 to 029F

if you need to use other addresses refer to Satellite Comms Card .

4.  Check that jumper J13 is fitted between pins 1 and 2 this puts
all the ports on the same IRQ.

5. Check that jumper J8 is fitted between pins 5 and 6, this puts
all the ports onto IRQS5. RGA for Windows requires one IRQ
to itself to operate correctly. IRQ5 must not be used by any
other devices. If you cannot use IRQS5 because you have other
devices connected to it refer to Satellite Comms Card

Step 2.
Installing the comms card in the PC and connect the control units.

Note the position of the connectors for the four ports on the comms
card:

Port 1 PLG 5 mounted on the PCB closest to the edge connector
Port 2 PLG 4 mounted on the PCB furthest from the edge
connector

Port 3 fitted to a flying lead connected to PLG 6 on the PCB
Port 4 fitted to a flying lead connected to PLG 2 on the PCB

The comms card should be installed in accordance with the PC
manufacturer’s instructions for the installation of plug-in cards.
Note that you will need an ISA (XT) slot for the card and a free
adjacent slot.
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Now, connect the control units to the comms card using the cables
supplied. You can switch on the RGA control units and then power
up your PC.

Step 3
Installing the software on the PC.

To install Multi RGA for Windows:
1 Runup Windows
2 Insert the program Disk 1 in drive A (or B if you prefer).

3 Chose the Run... option from the Windows Program Manager
File select menu.

4  Type a:install (or b:install if you are using the drive B)
The Spectra Install window will be displayed.
The install options:

RGA for Windows
Download

Recall

DDE Examples
Macro Examples

will be displayed. You can select the product options by checking
the appropriate products. We strongly recommend you to install all
the product options.

You may also change the default directory where RGA for
Windows will be installed. For the purposes of this manual we will
assume you use the default C:\SPECTRA directory.
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5 Click on the Install button to begin the installation process.
You will be prompted to insert program Disk 2 and Disk 3 at
the appropriate time.

6 RGA for Windows will be installed on your hard disk and a
program group called SPECTRA will be created and the Multi
RGA for Windows program items added.

7  When the installation process has been completed a warning
box will be displayed telling you to install Share.exe and
Override.com; click on the Ok button. The configuration
warning box will then be displayed and you will be prompted
to run the Configure program. Click on the Ok button.

Before running RGA for Windows you need to install
SHARE.EXE if you are using Windows 3.1. If you are using later
versions such as Windows for Workgroups 3.11 you will not need
to install SHARE.EXE.

To install SHARE.EXE follow the instruction in Installing
Share.exe

You will need to install override.com by adding the line
C:\spectra\override.com to your autoexec.bat file, to do this:

1. Open a text editor such as Notepad which can be found in the
Accessories program group in Windows.

2. Open the autoexec.bat file which can be found in the root
directory, usually c:\.

3. Add the line c:\spectra\override.com to a part of the
autoexec.bat file which is used when Windows is booted up.

4. Save the autoexec.bat file under the same name.

5. Now re-boot your PC so that the change is implemented.
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Note: since the content of autoexec.bat files vary greatly from
computer to computer it is not possible define exactly where the
line should be put. Usually it will be towards the end of the file. If
you experience any difficulties try putting the extra line in a
different place in the autoexec.bat file.

Step 4
Assigning logical names to the ports on the comms card.

To assign the logical names to each port:

double click on the Ports program item in the Spectra program
group

A warning box will be displayed asking you if you want to install
our own comms. driver, click on the Yes button. See Windows
System Ini File for more information about the comms driver.

click on the 1 Comms Card Default button (this was the way we
configure the comms card in step 1)

then click on the Ok button.

You will then be prompted to re-start Windows, click on the Yes
button to do this.

Step 5
Configuring RGA for Windows so that each head number is
allocated to a port by its logical name.

Double click on the Configure program item in the Spectra
program group, the Configure window will be displayed. Select the
number of heads by clicking on the Number of Heads connected:
dropdown list box then click on the appropriate number in the
dropdown list. Then select the number of comms cards fitted in
your PC by clicking on the Number of Comms Cards fitted:
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dropdown list box then click on the number in the list. Then, click
on the Ok button.

You should have now successfully installed Multi RGA for
Windows. Further information about the installation process can be
found in the rest of this section.

3.14. Quick Guide Windows 95

Here we will get your Multi RGA for Windows system up and
running by following five simple steps. We will be making a
“standard installation”, if this is not appropriate for your needs
please refer to the second part of this section of the manual where
you will find detailed information.

Step 1.
Setting the physical addresses on the comms card.

The comms card is full described later in this section, in step 1 we
will just check and set if necessary the factory default settings of
comms card.

1. Check that the four large 40 pin ICs IC1, IC7, IC13 and IC16
are fitted, this will ensure you have a four port card.

2. Check that IC5, IC9 and IC11 are fitted, this will ensure your
card is configured for RS232, if you want to use RS422 refer
to RS422 and RS485

3. Check that jumper J9 is fitted between pins 3 and 4 this will
set the addresses as follows:

Port 1 to address 0280 to 0287
Port 2 to address 0288 to 028F
Port 3 to address 0290 to 0297
Port 4 to address 0298 to 029F
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if you need to use other addresses refer to section Setting the
physical address.

4. Check that jumper J13 is fitted between pins 1 and 2 this puts
all the ports on the same IRQ.

5. Check that jumper J8 is fitted between pins 5 and 6, this puts
all the ports onto IRQS5. RGA for Windows requires one IRQ
to itself to operate correctly. IRQ5 must not be used by any
other devices. If you cannot use IRQS5 because you have other
devices connected to it refer to Satellite Comms Card

Step 2.
Installing the comms card in the PC and connect the control units.

Note the position of the connectors for the four ports on the comms
card:

Port 1 PLG 5 mounted on the PCB closest to the edge
connector

Port 2 PLG 4 mounted on the PCB furthest from the edge
connector

Port 3 fitted to a flying lead connected to PLG 6 on the
PCB

Port 4 fitted to a flying lead connected to PLG 2 on the
PCB

The comms card should be installed in accordance with the PC
manufacturer’s instructions for the installation of plug-in cards.
Note that you will need an ISA (XT) slot for the card and a free
adjacent slot.

Now, connect the control units to the comms card using the cables
supplied. You can switch on the RGA control units and then power
up your PC.

RGA for Windows Manual
LP101005 Rev 2.50 Page 34



Step 3

This is where the installation under Windows 95 differs from the
installation on other Windows systems. There is no software
available for configuring comms cards under Windows 95. All the
configuration can be done via the Windows95 control panel. Step 3
describes configuring one comm. port. For each card step 3 must
be repeated 4 times (once for each port).

Add Mew
1) Selectthe Hadware icon from Control Panel.

2) At the first page in the Add New Hardware Wizard......

Add Hew Hardware Wizard

Thiz wizard will help you quickly inztall a new piece of
hardware.

To begin installing your new hardware, click Mest.

< Bachk

Cancel |

click on the Next> button.
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3) At the second page, select ‘No’ to the question ‘Do you want
Windows to search for your new hardware?’

Add Hew Hardware Wizard

If wour hardware iz already installed, you should have
WWindows detect it,

Wwhen Windows detects new hardware, it automatically
determines the current zettings for the device and installs
the comect driver.

Do wou want "Windows to search for your new hardware?

" Yes [Recommended]

¢ Back I Mext > I Cancel
and then select Next>.
4) At the third page, select Ports (COM & LPT)
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Add Hew Hardware Wizard

Select the type of hardware you want to inztall.

Hardware types:

E@ Mouze ;I

\> Multi-function adapters
[B# M etwork, adapters
CQ Other devices

@ PCMCIA socket
L Ports (COM & LPT)
ﬁ Privker
% SCSI controllers

% Sound, video and game controllers

Syztemn devices -

¢ Back I Mext » I Cancel |

as the type of hardware to install, and then click on the Next>
button.

5) At the fourth page, select (Standard port types) for the
Manufacturer
and Communications Port for the Model
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Add New Hardware Wizard |

_ Click the manufacturer and model of your hardware. IF your hardware iz not
lizted, or if you have an ingtallation disk, click Have Digk.

If wour hardware iz still not listed, chick Back, and then select a different
hardware type. To zee all hardware choices, click Unknown Hardware,
Manufacturers: t odels:

idard port b
Hewlett Packard

Communications Port
ECP Printer Part
Frirter Port

Have Disk. . |

< Back I Mext > I Cancel |

and then select Next>.

5) At the fifth page Windows will come up with some
likely hardware settings for the new port, these will
most likely be wrong but at this stage they cannot be
changed.
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Add Hew Hardware Wizard |

_\> Wwindows can install your hardware, using the following zettings.
WARMIMG: our hardware may not be set to uze the resources listed. If you
need to, you can adjust these settings by uzing the Device Manager in the
System contral panel before restarting your computer. To change your
hardware zettings, zee the documentation that came with your hardware.

To continue inztalling the software needed by your hardware, click Mest.

Rezource type | Setting | Print... |
Input/Output Range 03F8 - O3FF

Interrupt Request 10

< Back I Mext » I Cancel

Just select Next> to accept the settings.

6) At the sixth and final page...
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Add Hew Hardware Wizard

Windows has finizhed installing the software neceszary to
support your new hardware.

4 Blach Cancel
click on the Finish button.
7) You will see the following message;
System Settings Change

@ To finish installing your hardwane, you must shut down wour computer, turn it off, and install the card for your hardware
Raw.

Do you want ko shut down vour computer now?

Select No so that the machine does not re-boot.

Repeat the above steps for each comm. port that you want to add.

Once all the ports are added, all that remains is to configure the
correct settings.
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1) Select the icon from Control Panel

2) Select the Device Manager tab at the top of the window and
then expand the Ports (COM & LPT) branch by clicking on
the + sign....

Syztem Properties EE3

General Device Manager | Hardware F'mfilesl Perfnrmancel

¥ Yiew devices by type ™ Wiew devices by connection

[H-= Digk drives ;I
[~ @ Dizplay adapters
+-3 Floppy disk controllers
+-525 Hard disk controllers
- @ Kewboard
£ Modem
[+ I;l Monitor
-7y Mouse
=-E8 Metwaork adapters
[+ CQ Other devices
= (y Parts [COM & LPT)
r;;i Communications Paort [COM1] |
o crnmunications Part [COM 3
5 ECP Prirter Port (LPT1)
- 5 Prirter Port (LPT2)
- 3 1.5 Robotics #2 Winmodern Yoice (COM2) [
[Tt o IR 11

Froperties | Fefresh | Remaove | Print... |

Ok, I Cancel |

For each comm. port that you added in the previous steps, select it
and carry out the following steps.
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4) Click on the Properties button and select the Resources tab at
the top of the window...

Communications Port Properties EHE

Generall Driver Hesources |

.\> Communications Port

Besource settings:

Rezource type Setting
Input/Output B ange ITENTIR
Interrupt Aequest 03

Setting based on: IBasic configuration 8 j

™| sz automatic setings

Conflicting dewvice list;

Mo conflicts. ;I

[-]

0K | Cancel |

5) Change the Setting based on: setting to ‘Basic configuration
8’. Once this is done you will be able to change the
Input/Output Range (Base address) and Interrupt Request
(IRQ) settings by double clicking them and selecting the
appropriate values for the configuration of your comms card.
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Edit Input/Output Range HE

Enter the input/autput rangs you would ke to zet for this
device.

Y'ou may either enter a specific range and the nearest valid
range will be automatically zelected. or you may zelect a range
uzing the up ahd down arrows.

Value: (TEETNEEN =

Contlict information

The zetting you have chozen does not contlict with any
other devices,

Mo devices are conflicting.

OF. | Canicel |

Edit Interrupt Request
Enter the interupt request pou would like to zet for this device.
You may either enter a specific value and the nearest valid

walue will be automatically zelected, or you may zelect a walue
uzing the up and down arraws,

Yalue: |E j

Conflict information

The zetting you have chosen does not conflict with any
other devices.

Mo devices are conflicting.

ak. | Cancel
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6) When the settings are correct, c/ick the OK button. The
following message will appear :

System Settings Change B

“Y'ou have made changes to your hardware settingz. Before your device will work. properly. vou must shut dawn
Wwindows, turn off your computer's power, and then change the settings on the hardware device to match the settings
you gelected. For information about changing settings, see your hardware documentation.

Do you want to shut down now?

7) If you still have more ports to configure then choose No and
repeat the steps above. If it is the last port left to configure
then you can select Yes and the machine will shut down.

As long as the settings on the card match the settings that you have
entered, when you reboot the ports will work OK.

Step 4
Installing the software on the PC.

To install Multi RGA for Windows:
1 Runup Windows 95
2 Insert the program Disk 1 in drive A (or B if you prefer).

3 Click on the Start button on the Taskbar and select Run...
from the start menu.

4  Type a:install (or b:install if you are using the drive B)
The Spectra Install window will be displayed.
The install options:

RGA for Windows
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Download
Recall

DDE Examples
Macro Examples

will be displayed. You can select the product options by checking
the appropriate products. We strongly recommend you to install all
the product options.

You may also change the default directory where RGA for
Windows will be installed. For the purposes of this manual we will
assume you use the default C:\SPECTRA directory.

5 Click on the Install button to begin the installation process.
You will be prompted to insert program Disk 2 and Disk 3 at
the appropriate time.

6 RGA for Windows will be installed on your hard disk and the
Spectra folder will be created which will contain all the RGA
for Windows program items.

7  When the installation process has been completed the
configuration warning box will then be displayed and you will
be prompted to run the Configure program. Press the Ok
button.

Step 5
Assigning logical names to the ports on the comms card.

To assign the logical names to each port:

click on the Ports item in the Spectra folder

A warning box will be displayed asking you if you want to install
our own comms. driver, click on the Yes button. See INI File
Settings for more information about the comms driver.
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click on the 1 Comms Card Default button (this was the way we
configured the comms card in step 1)

then click on the Ok button.

You will then be prompted to re-start Windows, click on the Yes
button to do this.

Step 5
Configuring RGA for Windows so that each head number is
allocated to a port by its logical name.

Click on the Configure item in the Spectra folder, the Configure
window will be displayed. Select the number of heads by clicking
on the Number of Heads connected: dropdown list box then click
on the appropriate number in the dropdown list. Then select the
number of comms cards fitted in your PC by clicking on the
Number of Comms Cards fitted: dropdown list box then click on
the number in the list. Then, click on the Ok button.

You should have now successfully installed Multi RGA for
Windows. Further information about the installation process can be
found in the rest of this section.

3.15. Multi-Headed Detailed Installation

This section of the manual gives more detailed information on the
installation of multi-headed RGA for Windows systems. This
section will only be necessary if the step by step guide in the
previous section was not suitable for your system.

3.15.1. Instrument architecture

The complete Multi Headed RGA for Windows system comprises
of one PC running Multi RGA for Windows software and a
number of RGA heads. Each RGA head has three basic elements:
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the analyser this is the part which fits into the vacuum
chamber

RF power supply this is a small electronic unit which fits directly
onto the analyser

control unit an electronic unit containing the power supplies
and data acquisition system which connects to
the PC via a serial cable

A three headed system would consist of; one PC fitted with a
comms card which is running Multi RGA for Windows, three
analysers, three RF power supplies, three control units and three
RS232 serial cables.

Multi headed RGA for Windows systems may be configured to run
one head, this is often done when additional heads are to be added
at a later date.

The type of control unit used in RGA for Windows systems may
vary. Microvision combines the traditional control unit and RF
power supply electronics into one extremely compact unit which
plugs directly onto the analyser.

Microvision Plus is similar to the Microvision but enhanced
electronics gives improvements in performance and allows
additional RGA for Windows features to be used.

The Satellite is designed specifically to operate with a PC and has
no built-in data display just six LEDs on the front panel to give
status indication.

The Vacscan Plus instrument has a built-in CRT and can operate as
a stand alone RGA without being connected to a PC. When the
Vacscan Plus is run from the PC under RGA for Windows it
operates in a Satellite emulation mode and its screen display will
mimic the six LEDs on the front panel of the Satellite. When the
Vacscan Plus is first powered up it assumes its stand alone mode,
only when it is connected to the PC via its RS232 port and RGA
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for Windows is booted up will it switch to the Satellite emulation
mode.

Vacscan control units may also be used in RGA for Windows
systems.

There are certain limitations when using a Vacscan Plus or
Vacscan as a Satellite. These are:

a Remote Vacuum Controller cannot be fitted

an Analogue Output Module is limited to six channels
the scan speeds are slower (approximately 50%)

the Download feature cannot be used

the maximum mass range capability is 200amu

only RS232 serial communication is possible

the RF Tuning and RF Select facilities are not available

A mixture of different types of Spectra control units may be used
in multi headed systems. For instance a three headed system could
be made up from a Satellite, a Vacscan Plus and a Microvision.
Any limitations associated with a control unit would still apply
(e.g. you still cannot connect an RVC to a Vacscan Plus).

3.16. Computer Requirements, Multi

The minimum requirements for running Multi RGA for Windows
are listed in the table below.

This is only the minimum requirement and the overall performance
of Windows and hence RGA for Windows can be improved
considerably by increasing the specification of the PC. For this
reason we would always recommend that Multi RGA for Windows
is run on a PC fitted with at least a 90 MHz Pentium and 8MB of
RAM. A 17inch monitor running at a resolution of 1024 x 768 is
also recommended if data from multiple heads is to be viewed
simultaneously.
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Component Description

Microprocessor 66MHz 80486sx

RAM 8MB

Hard Disk Required with at least 6MB of free
space

Video Standard VGA 640 x 480 16 colour

Microsoft Windows Version 3.1 or later or Windows 95.
True Type fonts installed.

Mouse A mouse is required.

Serial Port One serial port required to connect

each control unit
to the PC. e.g. four heads four serial
ports

3.17. Ports and Addresses

Before describing the Satellite comms card it is worth explaining a
little about the physical address of a port and its logical name.

Each port is identified by a unique base address and an IRQ
number which can be “shared” between ports. This information
constitutes the physical address of a port and is configured on our
Satellite Comms Card by setting jumpers. The possible settings for
base address and IRQ selection are listed in tables 4, 5 and 6.

Logical names take the form of COM1, COM2 etc. and are used by
the PC as a short hand to refer to a physical address (base address
and IRQ). In the IBM PC and compatible computers a traditional
relationship exists for COM1 to COM4 which is listed in table 3.
The relationship is not physically fixed and it is quite possible to
change the physical address allocated to any of these logical names
using software. In fact the ports program supplied with RGA for
Windows allows you to do this and assign logical names to the 4
extra ports on our comms card.
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Port Address IRQ

Com 1 03F8h to 03FFh 4
Com 2 02F8h to 02FFh 3
Com 3 03E8h to 03EFh 4
Com 4 02E8h to 02EFh 3

3.18. Satellite Comms Card

The Satellite communications card (comms card) has been
designed to enable Spectra RGA control units to be connected to a
PC for multi headed RGA applications. If you are installing a multi
headed RGA for Windows system you will almost certainly need
to fit a comms card in your PC.

The majority of PCs have two built in serial ports, Com1 and
Com2. Coml is usually used to connect a mouse leaving Com2
free to connect an RGA control unit in single headed RGA for
Windows systems. If both Com1 and Com?2 were being used a
comms card would have to be fitted to run a single head.

In two headed systems the control units will usually be connected
to a comms card leaving Com1 for the mouse and Com2 free. If a
bus mouse is used then it is possible to connect the two control
units to Com1 and Com?2 and not fit a comms card.

3.18.1. Comms card description

The Satellite comms card is a flexible serial interface board which
may be set up in various configurations depending on the
application. It should be supplied correctly configured for your
application but before fitting the card it is worth checking the
configuration. All the necessary information for configuring the
card is given in the following section.
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The Satellite comms card is populated according to the number of
ports requested, one port is required for each control unit with four
ports being available on a fully populated card. To determine how
many ports are fitted look to see how many of the large 40 pin ICs
(IC1, IC7, IC13, IC16) are fitted one is required for each port. Also
check that these ICs carry the identification PC16550DN or
similar (only the numbers 16550 are important).

The Satellite comms card will have been set to the requested serial
interface specification, RS232 or RS422. To check this, for RS422
IC5, IC9 and IC11 will not be fitted and links Lk1 to LK8 will be
fitted otherwise the board will be configured for RS232.

Also note the position of the connectors for the four ports on the
comms card:

Port 1 PLG 5 mounted on the PCB closest to the edge
connector

Port2 PLG 4 mounted on the PCB furthest from the edge
connector

Port 3 fitted to a flying lead connected to PLG 6 on the PCB

Port4 fitted to a flying lead connected to PLG 2 on the PCB

3.18.2. Setting the physical address

The Physical Address is set by the three jumpers J8, J9 and J13.
You should check against the following tables to ensure the
required configuration is obtained.

Four setting options are available for the address decoding of the
four ports. Jumper J9 is used to select the required option:

J9 PORT 1 PORT2 PORT 3 PORT4

no link 03F8 02F8 03ES 02ES8

3-4 0280 0288 0290 0298

1-2 02A0 02A8 02B0 02B8
RGA for Windows Manual
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1-2&3-403E8 02ES8 02A0 02A8
Note that there are 8 bytes per port.

Each of the four ports generates its own IRQ (interrupt request).
Under normal circumstances the four IRQs are “ORed” together
and connected to a single IRQ line. Jumper J8 sets which IRQ line
is selected. The table below shows the various options:

J8 IRQ
1-2 IRQ 3
3-4 IRQ 4
5-6 IRQ S
7-8 IRQ 7
9-10 IRQ 2

The IRQ setting for Port 1 has the additional capability of
connection to IRQ 4 or to the same IRQ as the other ports. This is
governed by the setting of jumper J13:

J13 IRQ
1-2 same as ports 2,3 and 4
2-3 IRQ 4

Jumpers: J1,1J2,7J3,J4,15,J6,17,J10,J11,J12,J14 & J15 control
the handshaking lines for the various ports. The setting of these
links should not be altered.

3.18.3. Choosing the configuration

The configuration you choose will depend on your PC as well as
the number and type of peripheral devices you have connected.
The two important things to note are:

you will have to allocate a Comms Port for each RGA control unit
you want to connect
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you need one IRQ for all the RGA control units connected
(regardless of the number) but no other devices must use this IRQ.

The majority of PCs have two built in serial ports usually referred
to as Com 1 and Com 2 and use addresses 03F8-03FF and 02F8§-
02FF respectively. The interrupt request lines used for Com 1 and
Com 2 are IRQ4 and IRQ3 respectively.

Great care should be taken when selecting port numbers (Com1 to
Com12) and IRQ lines since their use may vary from one type of
“compatible” PC to another. Before fitting a comms card or
attempting to install RGA for Windows you should be familiar
with the configuration of your PC.

Our standard configuration for the Satellite comms card is:

J9 link 3 to 4 which sets

Port 1 address 0280 to 0287
Port 2 address 0288 to 028F
Port 3 address 0290 to 0297
Port 4 address 0298 to 029F

J13 link 1to2 which sets
Port 1 to the same IRQ as Ports 2 to 4

J8 link 5to6  which selects
IRQ 5 for the four Ports.

Unless you specified otherwise your comms card will have been
supplied with the above configuration.

The comms card should be installed in accordance with the PC
manufacturers instructions for the installation of plug-in cards.
Note that you will need TWO free slots for each comms card.
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3.19. Connecting Control Units

Multi RGA for Windows software will run from one to eight
control units, split into two groups of four units. The control units
will normally be connected to Ports 1 through 4 on one of up to
two Satellite comms cards, depending on the number of heads
being used. The connections between your PC and the control units
are made using the serial cables supplied, usually these will be
RS232. The standard cable to connect a Satellite or Microvision to
the PC is a 9-way D plug to 9-way D socket RS232 cable, a 25-
way D socket to 9-way D plug RS232 cable is available as an
option. To connect a Vacscan or Vacscan Plus to the PC a null
modem cable is required as standard this is a 9-way D socket to 9-
way D socket. A 25-way D socket to 9-way D socket is available
as an option. In all cases the standard cable length is 3 metres (9
feet) longer cables are available on request, please contact your
local Spectra facility.

Other types of serial communication such as RS422 or RS485 may
be possible depending on the types of control units being used.
Please refer RS422 and RS485 if you are using RS422 or RS485.

CAUTION

You must only use RS232 cables supplied with the equipment.
We cannot guarantee that other manufacturers cables will
work correctly in Spectra RGA systems.

If you must use an RS232 cable not supplied with the equipment
then use the cable supplied as an extension to your cable
ENSURING THE CABLE SUPPLIED WITH THE EQUIPMENT
IS PLUGGED INTO THE PC.

Identify the serial port to which you will connect the first control
unit. It is worth making a note of which control unit is connected to
which port, for example Head 1 to Port 1. Then, connect the
remaining control units.
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Note, that it is only necessary to have the control units connected
to the PC to run RGA for Windows, you do not have to have the
RF power supply or analyser connected at this stage. In the case of
Microvision and Microvision Plus, the unit does not have to be
connected to the analyser. However, if you enter one of the
scanning modes an RF Failed message will be generated.

As part of the installation process the configuration program will
be run. This will determine which serial ports are available on your
PC and ask you to specify which one is connected to each control
unit.

3.20. Installing Share, Multi

If you are installing RGA for Windows to run under Windows 3.1
you will need to install SHARE. If you are installing RGA for
Windows on later versions of Windows, such as Windows for
Workgroups 3.11 or Windows 95, you will not need to install
SHARE, so you may skip this section.

The SHARE program is supplied with DOS and allows different
programs to use common files in an orderly fashion. RGA for
Windows will not run without this command as the Microsoft
Access Database Engine is used by RGA for Windows for the
spectra library. The library data files are written in an Access
format. You should find SHARE.EXE in your DOS sub-directory.
To install the share command add the following line to your
autoexec.bat file in a part of the file that is used when booting
Windows:

c:\dos\share.exe /1:500 /£:5100

This assumes that the share.exe command is in the DOS sub-
directory c:\dos. If it is in another sub-directory use that name
instead of dos in the above line.
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note that there is a single space before each of the two forward
slashes (/).

f: allocates the number of bytes for the share file information
I: sets the number of files that can be locked at any one time.

When the line has been added to the autoexec.bat file you need to
re-boot your PC. Do not re-boot your PC until you have read the
next section.

3.21. Installing Override.com

If you are running under Windows 95 you do not need
override.com.

In multi headed RGA for Windows systems where a Satellite
comms. card is being fitted it is necessary to add the line
c:\spectra\override.com to the autoexec.bat file. This is because
the system BIOS on most PCs contains the addresses of the first
four Com ports. When you boot up your PC the system BIOS
looks for these Com port addresses and if they are present uses
them to over write those in the Windows system.ini file. To
prevent this the override.com program writes zeros into the BIOS
for the four Com port addresses so that they are ignored when the
PC is booted up and the values from the system.ini file are used.

To add the line:

1. Open a text editor such as Write which can be found in the
Accessories program group in Windows.

2. Open the autoexec.bat file which can be found in the root
directory, usually c:\.

3. Add the line c:\spectra\override.com to a part of the
autoexec.bat file which is used when Windows is booted up.
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4. Save the autoexec.bat file under the same name.
5. Now re-boot your PC so that the change is implemented.

Note: since the content of autoexec.bat files vary greatly from
computer to computer it is not possible define exactly where the
line should be put. Usually it will be towards the end of the file. If
you experience any difficulties try putting the extra line in a
different place in the autoexec.bat file.

3.22. Comms Cards and Windows 95

If you are running under Windows 95 and are installing a comms
card you will need to configure Windows 95 to recognise the card.
There is no software to automatically do this. Please follow the
step by step instructions in Quick Guide Windows 95 . You should
do this before you install the RGA for Windows software.

3.23. Running Install, Multi
The INSTALL.EXE program included on program Disk 1 should

be used to install Multi RGA for Windows onto your hard disk. To
install RGA for Windows follow the procedure listed below:-

1 Runup Windows

2 Insert the program Disk 1 in drive A (or B if you prefer).

3 Chose the Run... option from the Windows Program Manager
File select menu.

Win95 Click on the Start button on the Taskbar and select Run . .
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4 Type a:install (or b:install if you are using the drive B)
The Spectra Install window will be displayed.
The install options:

RGA for Windows
Download

Recall

DDE Examples
Macro Examples

will be displayed. You can select the product options by checking
the appropriate products. We strongly recommend you to install all
the product options.

You may also change the default directory where RGA for
Windows will be installed. For the purposes of this manual we will
assume you use the default C:\SPECTRA directory.

5  Click on the Install button to begin the installation process.
You will be prompted to insert program Disk 2 and Disk 3 at
the appropriate time.

RGA for Windows will be installed on your hard disk and a
program group called SPECTRA will be created and the Multi
RGA for Windows program items added.

Win95 RGA for Windows will be installed on your hard disk
and the Spectra folder will be created which will
contain all the RGA for Windows program items.

When the installation process has been completed the Share.exe
warning box may be displayed; click on the Ok button. The
configuration warning box will then be displayed and you will be
prompted to run the Configure program. Click on the Ok button.
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3.24. Spectra Program Group, Multi

The Spectra program group as shown below contains seventeen
program items, each is briefly described below.

Win95 The items in the Spectra folder are described below,
they are the same as the program items in the Spectra
program group in

Windows 3.1 and later systems. To display the Spectra folder click
on the Start button on the Taskbar and select Programs | Spectra
from the start menu.

= | Spectra | - | -
% L L L[l L[l L L
LL JLL LLJLL L L LLJLL
RGaA Multiples RG Multiplex Group 1 Group 2 Group 1 Reset Group 2 Reset
Reset
2 7 2 # W 2
e L—
Configure Parts RGA Help DDE Test Uninztal Dovwnload
Recal Recal Help  DDE Examples Macro
Examples

RGA Multiplex
This item is used to start RGA for Windows using
the Multiplex facility and the previous session
parameters.

RGA Multiplex Reset

RGA for Windows Manual
LP101005 Rev 2.50 Page 59



This item is used to start RGA for Windows using
the Multiplex facility and the default parameters.

Group 1 This item is used to start the first group of up to four
heads using the settings from the previous session.

Group 1 Reset
This item is used to start the first group of up to four
heads using the default settings.

Group 2 This item is used to start the second group of heads
(heads 5 to 8) using the settings from the previous
session.

Group 2 Reset
Used to start the second group of four heads using
the default settings.

Configure  This runs the configure program allowing the
selection of the comms ports.

Ports This is a utility program allowing custom
configuration of multiple comms ports. It is
designed primarily for multi headed systems where
Spectra Satellite comms cards are being used.

RGA Help The help files are contained in a separate program
and may be opened by double clicking this icon,
pressing the help button or selecting Help whilst
running RGA for Windows.

Uninstall ~ This utility is used to remove RGA for Windows
from your hard drive.

DDE Test  This test program is used with the DDE Links
feature and is described in section 5.
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Download  This is used to upgrade the code in a Satellite
control unit, refer to Download for more
information.

Recall Recall is a separate program which allows the
review of RGA for Windows data files obtained
using the Disk Store feature described in Disk Store
. Please refer to the Recall manual.

Recall Help Recall has its own help files stored as a separate
program, again refer to the Recall manual.

DDE Examples
These are example files to help the user with the
DDE (dynamic data exchange) Links feature. Please
refer to section 5 of this manual.

Macro Examples
These are example files to help users with the
Macro feature described in section 5 of this manual.

To complete the installation of Multi RGA for Windows you must
run the configuration program. To do this double click on the
Configure icon in the SPECTRA program group.

3.25. Configuring Multi RGA for Windows

The configuration program should be run as part of the installation
process and can be re-run at any time to change the configuration
of Multi RGA for Windows. To run Configure, double click the
Configure icon in the SPECTRA program group.

Win95 To run Configure click on the Start button on the
Taskbar and select Programs | Spectra and click on
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the Configure item in the Spectra folder, the
Configure window will be displayed.

The Configure Window will be displayed, as shown below.

= | Spectra | < | -
% L (L L (L Lol (L, L |LL
L | L Ll [Lule Lol [Luls Lol [LuLs
RGA Multiplex RGA Multiplex Group 1 Group 2 Group 1 Reset Group 2 Reset
Rezet
2 # & =
== La—
Configure Portz RGA Help DDE Test Uningtall Diownload
Recall Recall Help DDE Examples tdacro
Examples

The first thing to set is the number of heads which are connected to
the PC. To do this click on the down arrow to the right of the
Number of Heads connected: text. A dropdown list containing
the numbers 1 to 8 will be displayed, cl/ick on the appropriate
number.

Next select the number of Satellite comms cards which are fitted in
the PC. Click on the down arrow to the right of the Number of
Comms cards fitted: text. Click on the appropriate number in the
dropdown list. Note that 0 is selected when a comms card is not
fitted and the two built-in comms ports Com1 and Com?2 are to be
used.

Now you should choose whether you wish to carryout a standard
or custom configuration. The standard configuration will use our
default settings for the assignment of; heads to ports, addresses to
ports and IRQ settings. These default values will work successfully
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on the majority of computers and the various settings are given at
the end of this section. The custom configuration allows the user
full control of the set up of RGA for Windows. We recommend
using the standard configuration if at all possible.

To select the standard configuration cl/ick on the Standard
configuration radio button and then click on the Ok button.

To select the custom configuration cl/ick the Custom
configuration radio button and then click on the Ok button. The
custom configuration window

will be displayed, as shown below, which lists the nine possible
comms ports with those not available being grayed out. For
example Com1 will often be grayed out because the mouse is
connected to Com1. Each of the available Comm ports can be
assigned to a group, either group 1 for the first four heads or group
2 for heads 5 to 8. Also, each of the four heads within a group may
be assigned to a particular Comm port. To do this cl/ick on the
appropriate down arrow and select the required number from the
dropdown list by clicking on it.
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From the custom configure window you can select the ports
window by clicking on the Ports button. This has the same effect
as selecting the Ports icon from the Spectra program group. The
ports window will be displayed as shown below.This shows base
address and IRQ for each of the nine possible comms ports which
may be set-up to match the hardware fitted to your PC. Three
default options are available through the three buttons No Comms
Card Default, 1 Comms Card Default and 2 Comms Cards
Default. These give the most common configurations. As you click
on each of the buttons the values for the base address and IRQ will
change. Selecting one of these three buttons gives the same result
as selecting 0, 1 or 2 comms cards in the configuration window.
The default settings are given at the end of this section.

Once you have made the changes click the Ok button and the
restart Windows warning box will be displayed. Click the Yes
button and Windows will be re-started to implement the new
settings.
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When Windows has re-started you must enter the configuration
program again, whether you are performing a standard or custom
configuration and repeat the configuration process outline above
re-setting any parameters that are not as you set them. This time
when you exit the configuration program Windows will not be re-
started.

=] Program Manager RAES
File Options Window Help
=| =-| Ports PYW-¥2.10 E
Basze Address IRQ
ik -
RGA Mul COMT: [ L]
COM2- E | Mo Comms Cards Default |
COM3: |E| El E | 1 Comms Card Default |
COM4: EI E | 2 Comms Cards Default |
COMS: 5 12
@ COME: 5 ][ —
5 Ok C. |
i () [ pen ]
COMS: 2]
COMS: 2]
Startlp Microzaft Main M etwark,
Office

You have now completed the installation of the RGA for Windows
software. We strongly recommend that you now work through the

Getting started section of this manual. This will not only introduce
you to RGA for Windows but will also check out the operation for
your RGA system.

3.26. RS422 and RS485

RS422 is a differential serial communications system usually used
when the distance between the transmitter and receiver exceeds
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that permitted under RS232. If you are using a Satellite control unit
it must be fitted with the RS422 option The Satellite comms card
must be configured for RS422 operation. The cables used are not
the same as the RS232 cables and the two types are not
interchangeable. Using RS422 makes no difference to the software
as the serial protocol is the same. Connection of the system is the
same as RS232 systems.

At the time of writing none of the Spectra range of control units

support RS485, although it is planned to be offered in the future.
The Satellite comms card does not support RS485.

3.27. Windows System Ini File

The windows system.ini file contains the line

comm.drv = comm.drv

during the installation process our own comms port driver is
loaded on to your computer to allow serial communications with
more than four peripherals (the limit in Windows). The above line
will be replaced with the line:

comm.drv = c¢:\spectra\ledacomm.drv

assuming you use the default directory.

3.28. Default Comms Settings

No Comms Cards Fitted

Port Com Group Head Base Address IRQ
BuiltIn 1 1 1 1 03F8 4
BuiltIn2 2 1 2 02F8 3
None 3 None None Off Off
RGA for Windows Manual
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None 4 None None Off Off
None 5 None None Off Off
None 6 None None Off Off
None 7 None None Off Off
None 8 None None Off Off
None 9 None None Off Off

This is used when one or both of the built-in comms ports are to be
used.

Note if no comms card is selected and the mouse is connected to
COMI1 only COM2 will be shown as available to RGA for

Windows.

3.28.1. One Comms Card Fitted

Port Com Group Head Base Address IRQ
BuiltIn 1 1 None None  03F8 4
Built In 2 2 None None  02F8 3
Comms Card1 3 1 1 0280 5
Comms Card2 4 1 2 0288 5
Comms Card3 5 1 3 0290 5
Comms Card4 6 1 4 0298 5
None 7 None None  Off Off
None 8 None None  Off Off
None 9 None None  Off Off

3.28.2. Two Comms Cards Fitted

Port Com Group Head Base Address IRQ
BuiltIn 1 1 None None 03F8 4
Built In 2 None None None O02F8 3

1st Comms Card 1 2 1 1 0280 5

1st Comms Card 2 3 1 2 0288 5
RGA for Windows Manual
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1st Comms Card 3 4 1 3 0290 5
Ist Comms Card 4 5 1 4 0298 5
2nd Comms Card 1 6 2 1 02A0 5
2nd Comms Card 2 7 2 2 02A8 5
2nd Comms Card 3 8 2 3 02B0 5
2nd Comms Card 4 9 2 4 02B8 5

3.29. Upgrading From Earlier Versions

3.29.1. RS232 cable

Users who are upgrading from earlier versions of RGA for
Windows software may need to modify the RS232 cable. If you
encounter either of the following error messages:

"Noise has been detected on the Carrier Detect line of the RS232
interface which may degrade the performance of your system.
Refer to the trouble shooting section of the RGA for Windows
manual."
OR

"Noise has been detected on the Ring Indicator line of the RS232
interface which may degrade the performance of your system.
Refer to the trouble shooting section of the RGA for Windows
manual."

then you definitely need to modify the cable.

WARNING

This work must only be carried out by a competent person. If
in any doubt, contact your local agent for a replacement cable.

To do this:-

1. Switch off both the PC and the Satellite control unit and
disconnect the power supply leads.
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2. Unplug the RS232 cable from the PC.

3. Carefully remove the D-type connector shell. This may
involve prizing apart the two halves in the case of a plastic
shell or removing the two screws in the case of a metallised
shell.

4. Disconnect the wire connected to pin 1 of the 9 way D socket
(pin 8 in the case of a 25 way D socket). Carefully cut back
this wire to ensure it cannot short on any of the other pins, the
cable braid or the metal shell.

5. Connect pins 1,9 and 4 together (9 way) or connect pins 2,8
and 20 together (25 way). Note that pin 4 (9 way); pin 20 (25
way) already has a wire connected - keep this connection.

6. Re-assemble the D-type connector.

7. Re-connect the serial cable and then the mains leads.
8. Switch on the control unit and run up the PC.

9. Run RGA for Windows using RGA Reset.

Remember the above should only be necessary if you are
upgrading from earlier versions of RGA for Windows. New
instruments supplied with version 2.00 or later versions of software
should have a modified RS232 cable.

3.29.2. Preserving settings

The installation procedure has been improved from previous
versions so that if a copy of RGA for Windows is already on the
computer in the same directory that you choose to install the new
version to it will not overwrite any settings from the original
installation. All the settings are stored in a file called

RGA for Windows Manual
LP101005 Rev 2.50 Page 69



RGA4WIN.INI (RGA4WINn.INI for Multi RGA for Windows
where n is the head number) you may wish to save a copy of this in
a separate directory before you start the upgrade. Any changes that
are required to upgrade the original settings files to V2.40 format
will be made and a message indicating that the upgrade was carried
out will be displayed.

If an upgrade was not carried out or it failed for some reason then
the normal configuration procedure is entered.

3.30. Download

Download may only be used with Satellite, Microvision and
Microvision Plus units. [t CANNOT be used with Vacscan and
Vacscan Plus units.

The RGA control unit has EPROM based software and an area of
battery backed RAM which can also contain the control unit
operating software. When RGA for Windows establishes
communication with the Satellite, Microvision or Microvision Plus
the code held in the battery backed RAM will be used if it is found,
otherwise the EPROM software is used.

When a software upgrade is carried out it is often necessary to
upgrade the software in the control unit as well as the RGA for
Windows software on the PC. The control unit software can be
downloaded from the PC via the serial link thus removing the need
to change the EPROM.

To do this:

double click on the Download icon in the Spectra program group.
The Download dialog box will be displayed as shown below.

Win95 To run Download click on the Start button on the
Taskbar and select Programs | Spectra and click on the
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Download item in the Spectra folder, the Download
window will be displayed as shown below.

Download
Comm port : (M2 j Be-read info | About |
Ingtrument Information : Reset |
Microvizion Senal Mo: LM /70-00397010
Core Yersion: D112b
Processor: MCGBHCO0DOFH16
RAM Size: 262144 bytes
ROM Size: 262144 bytesz
Sector Size: 032768 bytes
Application loaded: Microvizion ¥1_50a

Load Program Unload Exit

Select the comm. port by clicking on the Comm port: dropdown
list box and then click on the required comm. port. As soon as you
do this the RGA for Windows software will try to establish
communications with the control unit. If this is successful one or
more lines of information will appear in the Instrument
Information: box. This process can be repeated by clicking on the
Re-read info button and will be repeated each time a new comm.
port is selected.

To load the control unit code into RAM click on the Load
Program button and the Select File To Download dialog box will
be displayed. You can select the drive and directory where the
code is stored. Also you can select the file type as Satellite and
Microvision/Microvision Plus control units have different file
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types. The full file name for Satellite code to run RGA for
Windows using the default path is:

C:\spectra\satcode.ram

The full file name for Microvision code to run RGA for Windows
using the default path is:

C:\spectra\microv.img

The full file name for Microvision Plus code to run RGA for
Windows using the default path is:

C:\spectra\mvplus.img

Once the correct file name has been specified cl/ick on the OK
button and the code will be transferred, this takes a little time (just
long enough to get a cup of coffee, if you’re quick).

Click on the Exit button to close the Download dialog box.

Clicking on the About button will display the Download version
window which provides useful information for our technical staff
should you require assistance.

Note that in a multi-headed system it will be necessary to
Download control unit code to each control unit in the system. The
above procedure must be repeated selecting each comm. port used
in turn.

To remove the software from the battery backed RAM in the
control unit use the Unload button. The RGA control unit will
revert to using the software held in the EPROM. This must be done
if the EPROM in a Satellite has been changed, otherwise RGA for
Windows will carry on using (or trying to use) the code held in the
battery back RAM.
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It may not always be possible to upgrade the software in the
Satellite by using the download facility. For instance if the
EPROM software is many software versions older than the new
software. Please contact your local Spectra facility if you are in
doubt. Changing the EPROM is quite straight forward and if it is
required full instructions will be supplied with the replacement
EPROM.

If you are upgrading to version 2.40 RGA for Windows from
version 2.1x (where x = 0 to 9) you will need to upgrade the
software in the Satellite control unit but this can be done using the
Satellite Download facility.

Remember that you cannot use the Satellite Download facility with
Vacscan Plus or Vacscan control units. To upgrade to version 2.40
from earlier versions you will have to change the EPROM(s) in the
control unit. This is a straight forward procedure, please contact
your local Spectra service centre for further details.

3.31. Baking The Analyser

CAUTION
The Electron Multiplier (SEM) MUST NOT be operated at
temperatures above 50°C.

With dual (faraday and electron multiplier) detector instruments
serious damage will be caused to the electron multiplier if it is
operated at temperatures above 50°C. Where instruments use a
standard RF power supply the RF must be removed to bake out so
there is no chance of the multiplier inadvertently being switched
on.

It is possible to run instruments using RF power supplies fitted
with a bakeable adapter during a bake out. In this case only the
faraday detector should be used NOT the multiplier.
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No damage is caused to the multiplier by high temperatures
provided it is not switched on.

The only remedy when a multiplier has been damaged due to being
operated at higher temperatures is to replace it.
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Section 4.
Getting Started

4.1. Getting Started Introduction

This manual assumes that you are familiar with the Windows
environment. We have made every effort to use the standard
windows terminology so that you can quickly refer to the
Microsoft Windows manual for detailed information about specific
windows topics. In addition to the standard Windows terminology,
some terms are defined which describe controls and concepts used
within RGA for Windows. The basic operation of RGA for
Windows and its terminology are introduced in this section.

Also included in this section is a quick general introduction to the
subject of Residual Gas Analysis. The modes of operation and
techniques employed within the RGA for Windows package are
also introduced.

At the end of this section we include a guided tour of RGA for
Windows. We strongly recommend that you take the time to run
through the tour since it will give you a basic understanding of
how to use RGA for Windows and will check that the complete
system is operating correctly.

RGA for Windows Basics
Parts of RGA for Windows
Controls

Quadrupole RGA

Guided Tour

Running RGA for Windows
Running Diagnostics

Setting a Total Pressure Trip
Starting the Bar Chart Mode
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Switching a Filament On
Changing the Mass Scan

4.2. RGA for Windows Basics

4.2.1. Running RGA for Windows

After installing RGA for Windows, thirteen (seventeen in the case
of Multi RGA for Windows) program items will have been added
to the SPECTRA program group as shown in figures 1 and 2.

Win95 The RGA for Windows items appear in the Spectra
folder. Click on the Start button on the Taskbar then
select Programs | Spectra.

The configure program was run as part of the installation process.
If you ever connect control units to different serial (Com) ports, the
configure program must be run to specify the serial port used.

When RGA for Windows is run for the first time after installation,
a POWER UP RESET should be performed. This will ensure that
all the parameters stored in data files on the PC and in the control
unit's memory are reset to the default values. To perform a
POWER UP RESET double click the RGA Reset program item
icon.

Win95 Click on the Start button on the Taskbar, select
Programs | Spectra then cl/ick on the RGA Reset
item.

If you are using Multi RGA for Windows double click on the RGA
Multiplexer Reset program item icon, do not use the Group 1 Reset
and Group 2 Reset icons until you are more familiar with the
system.
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Win95  Ifyou are using Multi RGA for Windows click on the
RGA Multiplexer Reset item, do not use Group 1
Reset and Group 2 Reset until you are more familiar
with the system.

To run RGA for Windows when a POWER UP RESET is not
required you should double click the RGA program item icon.

Win95 Click on the Start button on the Taskbar, select
Programs | Spectra then click on the RGA item.

To run Multi RGA for Windows when a POWER UP RESET is
not required you should double click on the RGA Multiplexer
program item icon.

Win95 Click on the Start button on the Taskbar, select
Programs | Spectra then cl/ick on the RGA
Multiplexer item.

Mouse and keyboard operation

RGA for Windows operation is similar to any other windows
application. Keyboard operation is supported using the standard
menu and shortcut keys. There are a number of operations which
can be performed more efficiently using the keyboard, however a
keyboard is only required if you want to specify a filename for disk
store. Text information can only be entered using the keyboard and
you will probably find that changing the numeric value of a
parameter by a large amount is best achieved by entering the new
value from the keyboard.

The basic techniques for keyboard and mouse operation are
described in the Microsoft Windows user guide.
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4.3. Parts of RGA for Windows

A typical peak jump mode display is shown below click on the the
graphic to identify the various parts of the screen.

s BGA for Windows - [Peak Jump] M= E

File  Wiew Filament Multiplier Settings Mode Help
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th
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Channel

Title Bar
The Title Bar unsurprisingly contains the application name RGA
for Windows, the head number and the currently selected mode.

Menu Bar
In common with other Windows applications all the software
functions can be accessed from the menu bar.

Icon Bar
Buttons on the icon bar allow access to the main functions and
modes within RGA for Windows.
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Setting Bar
Functions and parameters which are related to a specific scanning
mode are displayed and altered here.

Channel Buttons

Modes which are channel based (peak jump, multi trend and fast
scan) have a number of parameters associated with each channel.
These parameters are altered in the Channel Settings dialog boxes
which are accessed using the channel buttons.

Help Bar

To discover the purpose of a particular button, you should point to
the button of interest. The text displayed on the help bar will
automatically change to indicate the function of that button. The
text displayed will only be updated when you point to another
button.

Mode Window
The scanning modes plot the results of the scan in this window.

4.4. Controls

Controls on the icon and setting bars together with those available
through the channel buttons provide the ability to set most of the
parameters and select the main functions. There are some more
advanced features which can only be set from the menu bar. Most
of the controls on the icon and setting bars and in the channel
buttons are interactive allowing you to quickly change a parameter
or select a function. In some cases the controls will cause a dialog
box to be displayed allowing a series of parameters to be set using
standard windows controls. A description of each dialog box is
included in the reference section of this manual. The basic
operation of the interactive controls are explained below.

On/Off Buttons
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These are controls which have two states. When you click on the
button the state of the parameter is toggled and the button will
indicate the new state of the parameter. On/off buttons can appear
on the icon or the setting bar where the current state is indicated by
the simulated raised or depressed state of the button. When the
button is raised the function is off and when depressed it is on. The
leak check audio on/off and bar chart autorange buttons use this
type of control.

Push button

These buttons depress while you click but will then spring out and
activate the required function straight away. Parameter increment
and decrement buttons operate in this way. Some push buttons
have an auto repeat feature which enables the button to be
"repeatedly pressed" while the mouse button is held depressed.

Button group

This refers to a group of three related push buttons which appear
on the setting bar in several modes. Although the buttons operate
just like any other push button they are used to set the same
parameter. The centre button has an icon indicating to which
parameter the button group relates. If you click this button a
parameter setting dialog box is opened which allows the
parameters value to be set. The button to the left (1) and right (¥)
will decrement and increment the parameter respectively.

Dropdown list box

Where a parameter may take one of a limited number of possible
values a dropdown list box is used. When you click on the
parameter a list of available settings is displayed. You should then
click the required setting as displayed in the list. In some cases
where the list of options is too long a vertical scroll bar will appear
to the right of the list indicating that other possible settings are
available. The range control on the setting bar is an example of a
dropdown list box.
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4.5. Quadrupole RGA

Quadrupole residual gas analysers are regularly used to
characterise and monitor vacuum environments at pressures below
1x10™ mBar. Operation at higher pressures is carried out using a
quadrupole with a high pressure adapter. The spectra obtained by
plotting ion current against mass can provide the user with
valuable information on the relative abundance of gasses in the
vacuum system. RGAs may be used to perform a number of
different types of analysis. Since the demands of different
applications vary widely, it is necessary to provide a range of
optimised general purpose modes of operation. To get the best
possible performance from the RGA the correct mode of operation
should be selected for your particular application. The basic modes
of operation supported by RGA for Windows are listed below
along with a brief description of when they should be used.

4.5.1. Vacuum scan

Vacuum scan is a fully automated vacuum analysis program that

requires the minimum effort to produce useful information about

the state of your vacuum system. It will scan a user selected mass
range for the largest partial pressures within a defined magnitude
range, as shown below.
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RGA for Windows Head
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Start Range: EE
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" Multiplier:
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Peaks To Find:
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|_§lall I | Exit

|'|hun the Vacuum Scan.

When complete, the mass numbers and their magnitudes are listed
in descending order, as shown below. The number of masses
reported is variable between 1 and 12.
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Vacuum Scan
Stored on: Jul-18-95, at: 22:32-27  Accuracy: 3, Multipher: O
Mazs Peak Common Gas
Found Height Mames
2 5.21E-06 [100% ) Hydrogen [H2])
28 117E-06 [ 225%]) Air/Nitrogen/Carbon Monoxide
40 1.08E-06 [20.7%] Argon [Ar]
16 4 71E07 [9.04%) Ozxygen [02]
1 3.39E07 [6B5H1X)
17 2.79E-07 [5.36%) Water [H20]
Ok | | Gases | | Print | | Set Peak Jump and Multi Trend

This mode carries out a basic RGA check and as such should be
used regularly for system monitoring. All too often people forget
about the quality of their vacuum until something goes wrong.
With vacuum scan you can regularly check the vacuum quality and
print the results for hard copy without spending any time on the
system yourself.

The mass range to be scanned may be adjusted from 1 to the
maximum mass available on your system. The magnitude range is
set in terms of the instrument gain ranges. If the ranges scanned are
set so that the start range is E-6 and the end range is E-7, the
required number of masses with magnitudes in the range 9.90x10°°
down to 0.7x1077 will be listed.

When the scan has finished and the results have been displayed

some additional functions are available. Firstly the mass numbers
and range of the peaks listed may be transferred to the peak jump,
multi-trend and fast scan modes. Secondly you have the option to
ask for a list of suggested common gasses for the masses present.
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The results of the last scan are stored along with a date and time
stamp. It is possible at any time to view the results of the previous
vacuum scan until the mode is run again. At this time the previous
results are overwritten with the new scan results.

4.5.2. Analogue

This is not intended to be used as an analytical mode although it
may be useful for some applications. It is an important mode for
tuning the R.F. head and as a means of monitoring the general
condition of the analyser. Under normal operation you should not
need to use this mode.

4.5.3. Bar chart

In this mode the peak intensity information is presented in a
histogram format as shown below

=] RGA for Windows Head 1 - [Bar Chari] -]~
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The start mass and mass span of the scan can be chosen as can the
range on which the scan is taken. An autorange feature is also
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available which will adjust the range of the instrument until the
mantissa of the largest peak falls within the range 0.70 and 9.60
when the linear axis is selected. A logarithmic intensity axis
enables the display of data over the full dynamic range of the
instrument.This mode is used for taking a general over-view of the
vacuum system. It is the mode in which you are likely to find
something unexpected within the vacuum system.

This mode is useful in many circumstances....

e When you wish to take a snapshot picture of the vacuum
system at any point in time.

e [fyou do not know what is going on in the vacuum system
you would use this mode to see which gas predominates.

e Ifyou are collecting data on more than the 12 components
which could be handled by the peak jump or multi-trend
modes.

4.5.4. Peak jump

Having established that the general condition of your vacuum
system is satisfactory, your attention will probably turn to a limited
number of specific components on which your process depends.
You now no longer need to spend time measuring every peak in
the system but want to concentrate on just a few.
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=] RGA for Windows Head 1 - [Peak Jump] -]~
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E xit the Peak Jump mode.

This mode enables you to individually set the mass in any of the
twelve channels. You can assign each individual channel to either
a specific gain range or, set the instrument to autorange throughout
its whole dynamic range. This gives tremendous flexibility for
process monitoring as you can monitor high and low level
components simultaneously. As you are only spending time
looking at the chosen peaks this gives you a major time saving in
one of two ways.

Firstly this enables you to take readings more frequently. However,
the instrument offers a variable accuracy code which enables you
to control the measurement routine, the more accurate the result,
the longer the time it will take. This means that instead of using the
time in peak jump to acquire more data, you could acquire the
same amount of data but with considerably improved accuracy.

Secondly, in addition to measuring partial pressure peaks you may
select either total pressure, or one of the two or more (depending
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on RGA control unit type) built in analogue inputs to be measured
in any channel.

This mode also has a high and low alarm capability for each
channel. The alarms operate in the range 0.1E-14 to 9.9E-05. The
alarm condition is triggered if the magnitude of a peak exceeds the
high alarm setting or falls below the low alarm setting. The peak is
plotted in red if its magnitude falls outside the alarm range and an
output is set true on the relevant pin of the AUX I/O connector on
the control unit.

There are a number of key advantages for this mode:-

The logarithmic axis and auto ranging ability makes this mode
useful for any kind of process monitoring. Alarms enable the
system to be used to regulate key process values.

The increased speed with which data can be collected makes this
mode useful for short term experimental monitoring applications.
The control you have over the accuracy makes this mode useful for
detailed experimental work.

4.5.5. Multi trend

Very often when only a few components are being measured you
may not be interested in the instantaneous magnitude of a
particular mass, but rather in the variation in magnitude over time.
The trend mode enables up to twelve components to be monitored
over time. You can individually set the mass, range and detector
for each channel. The results are displayed on an intensity versus
time graph which scrolls across the screen. The scroll rate is set by
the scan interval. The interval sets the resolution of the time axis
and also sets the minimum scan rate. If the time taken to complete
a single scan is greater than the interval then the data will be
displayed as soon as it is aquired.
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You have the option of a logarithmic intensity scale. This enables
you to display trends over the full dynamic range of the instrument,
and is probably the most widely used mode for general process
monitoring.

4.5.6. Leak check

Leak checking is one of the fundamentals of vacuum system
testing and maintenance. It is mainly used to test the vacuum
integrity of the chamber in which the analyser is mounted, using a
probe gas, normally helium.

It can also be used as part of a test rig for leak checking vacuum
components.

Any probe gas within the mass range of the instrument can be used
with any range and detector setting. This flexibility enables the
leak check mode to be used as a general purpose, fast scanning
single channel trend mode.
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The mode offers an audible tone, the frequency of which is
proportional to the peak height. This allows leak checking to be
performed when the screen cannot be seen. An external speaker
can be connected to the remote audio output socket on the RGA
control unit for very large systems.
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4.6. Guided Tour

This section takes you step by step through the initial powering up
of the instrument and will check that the system is operating
correctly. It ensures that the control unit has arrived in good
working order, that the analyser is installed properly in the vacuum
chamber and that the link to your PC has been made.

The step by step guide will introduce you to many of the features
available in RGA for Windows and also provides you with useful
background information about how it operates.
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4.6.1. Before you start

Before you can run through the guided tour the various
components in the system must be installed and connected together
correctly. You should refer to the Unpacking and installation
section of the RGA control unit manual for details about installing
the analyser and how to connect it to the RGA control unit. The
control unit to PC connection, software installation and
configuration should be completed according to the instructions
given in section 2 of this manual.

Before proceeding with the tour you should also ensure that the
pressure in the analyser chamber is below the maximum operating
pressures listed below.

4.6.2. Maximum pressure limitations

The table below shows the pressure requirements for each analyser
type. Before switching on a filament, the total pressure in the
analyser chamber must be below those listed in the table.

DETECTOR MODE MAX PRESSURE
Faraday only Faraday 1x 10 Torr
Dual Faraday 1x 10 Torr
(faraday & electron Multiplier 2x 10 Torr
multiplier)

CAUTION

The Electron Multiplier (SEM) MUST NOT be operated at
temperatures above 50°C.

4.7. Running RGA for Windows

Switch on the RGA control unit and ensure that it is powered up by
checking the status of the power indicator. Now run up Windows
on your PC and from the program manager open the SPECTRA
program group.
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To start single headed RGA for Windows double click on the RGA
Reset icon. To start multi headed RGA for Windows double click
on the RGA Multiplexer Reset icon. When you run RGA for
Windows for the first time or after a software upgrade you should
always use a reset.

Win95 Click on the Start button on the Taskbar, select
Programs | Spectra then cl/ick on the RGA Reset item
for single headed systems or RGA Multiplexer Reset for
multi-headed systems.

After a few seconds the following message box will be displayed

RGA for Windows

@ fou have requested a power-up reset. This will reset all of the made parameters. Are you sure pou want ta reset the

parameters?
1 me |

click on the Yes button to start RGA for Windows using a power
up reset. If you click on the No button RGA for Windows will start
normally without resetting.

The Spectra Loading window will be displayed

"

Please wait while loading

RGA for Windows
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At this point, providing the RGA for Windows software has been
able to establish the link to the control unit, the RGA for Windows
- [Mode Select] window will be displayed as shown below. If the
link to the control unit is not made or the software cannot run for
any other reason an error message will be displayed. For
information about how to proceed if you get an error message,
refer to the Trouble shooting section of this manual.

T% RGA for Windows - [Mode Select] M= E3
File  Miew Filament Multiplier Setting: Mode Help

= 1 2 EEE .
SRS (& MARENMNEIREY

If a second dialog box saying that the selected RF and Analyser
does not match the actual RF and Analyser should be displayed,

RGA for Windows [ =]

& The selected RF /4nalpser combination does not appear to match the actual RFAAnalyzer. This may cause mass
alignment and resolution errors. Usze the RF Select item in the Settings menu to cormect,
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just click on the Ok button.

The Confirmation dialog box will be removed and the RGA for
Windows software will be loaded from your hard disk.

4.7.1. Using the help bar
Point the mouse at the exit button. Note that the text in the yellow

help bar at the bottom of the screen changes to "Exit the program".
This indicates the function that will be performed if you click on
the exit button. The function of any button may be determined in

this way.

Now point at the buttons and use the help bar to locate the "Run
the Diagnostics" button.

4.8. Mode Select Window

Once RGA for Windows has started and the serial communications
link to the RGA control unit has been established the Mode Select
Window will be displayed. This is your starting point to RGA for
Windows from where you can enter the various operationg modes.
In the graphic below click on the various buttons for more
information.

RGA for Windows Manual
LP101005 Rev 2.50 Page 95



Ty RGA for Windows - [Mode Select] [_ (O] x|
File Wiew Filament Multiplier Setting: Maode Help

Exit Button

Click on the Exit button in the Mode Select window to close RGA
for Windows. In the operating modes clicking Exit will return you
to the Mode Select window. Also see Exit .

Disk Store Button
Click on the Disk Store button to start storing data to disk. This
will be grayed out in the Mode Selct window. See Disk Store

Print Button
Click on the Print button to send data to the printer. See Printing
for more information.

Filament Buttons

Click on one of the two filament buttons to switch one of the
filaments one. A filament must be on before the RGA will aquire
any data. Make sure the pressure is low enough before you switch
a filament on, see Guided Tour . Filaments are explained in
Filaments .

Multiplier Detector
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Click on this button to switch on the Multiplier detector if your
instrument is fitted with one. The filament must on. See Multiplier
Detector for more information.

Bar Chart Button
Click on the Bar Chart button to enter the Bar Chart mode, see Bar
Chart .

Peak Jump
Click on the Peak Jump button to enter the Peak Jump mode, see
Peak Jump.

Multi Trend Button
Click on the Multi-Trend button to enter the Multi-Trend mode,
see Multi Trend.

Leak Check Button
Click on the Leak Check button to enter the Leak Check mode, see
Leak Check.

Analogue Button
Click on the Analogue button to enter the Analogue mode, see
Analogue.

Fast Scan Button
Click on the Fast Scan button to enter the Fast Scan mode, see Fast
Scan

Vacuum Scan
Click on the Vacuum Scan button to run Vacuum Scan, see
Vacuum Scan and Quadrupole RGA.

Diagnostics Button

Click on the Diagnostics button to run the instrument Diagnostics.
We recommend you do this each time you run up the RGA, see
Running Diagnostics and Diagnostics
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Change Head Button

This button will only be shown if you are running the Multi-
Headed version of RGA of Windows. Click on the this button to
change to another head, see Multiplexer and Loader.

Help Button

Click on the Help button to enter the on-line Help system. This
system is not the same as this Help Manual or the paper manual.
See Help.

4.9. Running Diagnostics

Having found the "Run the Diagnostics" button see Mode Select
Window you should now click on it to start the diagnostic
procedure. The Diagnostics dialog box will be displayed and, as
the diagnostic procedure progresses, the results are displayed.

When complete the dialog box should look similar to the one
shown below.
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B Microvision Diagnostics

| [ Software
RGA for Windows: RwW-¥2_40-0-0-300D
Instrument: 5T-¥1.50a-0-0 in Microvision Plus
Spectra VBX: WX-W2 32
ComLib: M1-¥1.02

r Hardware Configuration
Serial Number: LM 70-00397010
Maximum Mass: 300 R.F. Board ID: LM70-100-300
Sem Supply: 3.0Kw Analogue ID:  LM70-105
rPower Supplies | [R.F.Tuning
Degas Supply: Passed Current settings

Multipher Supply: Switched OFF
-130 Volt Supply: Pazzed

Low Mazz Alignment: 105
-15 Volt Supply: P. d
ML asse High Masz Aligmment: 107
+5 Yolt Supply: Passed .
+15 Volt Supply: Passed Low Mass Hesolution: 129
Electron Energy: Passed High Masz Resolution: 117

Filament Current: OFf [0.03A)

Print

There are some differences in the information displayed in the
Diagnostics window depeding on the control unit type but it is not
important at this stage. Note that if your system only has the
Faraday detector fitted then the result of the multiplier supply test
will show "Not fitted" rather than "Switched off". If any test fails
you should refer to the Trouble shooting section of this manual for
information about how to proceed. Also note that the Diagnostics
dialog box contains a software section giving the version numbers
of the various programs in the system. If you have to contact your
local service centre at any time this information is vital for our
service engineers

Now click the Ok button to close the Diagnostics dialog box.
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4.10. Setting a Total Pressure Trip

The total pressure trip can provide a limited amount of protection
to the filaments if they are operated at pressures higher than the
preset level. It is not guaranteed to prevent damage to the filaments
but may limit the amount of damage caused if they are operated at
too high a pressure. The sequence of operations specified in the
guided tour will ensure that the maximum possible protection is
given to the filaments so it is not necessary to understand the total
protect mechanism at this time. We do however recommend that
you read the detailed description given in Filament Trips .

To proceed, click on the Filament menu item on the menu bar.
The Filaments menu will appear. Now click on the Protect
Filament... menu item. The Filament Protect dialog box will now
be displayed. To enable total protect, click on the Total Trip
Enabled check box. An X should be displayed in the check box
and note that the Total Trip at: 5.0E- dropdown list box is set to 5.
To close the dialog box, click on the Ok button.

4.11. Starting the Bar Chart Mode

To start the Bar Chart mode, c/ick the Bar Chart button on the icon
bar. An annotated picture of the Bar Chart mode window is shown
below, which identifies its controls and the main areas of interest.
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HEnabIe!disable the autorange feature.

Filament 1 Button
Click on the Filament 1 button to switch filament 1 on and off, see
Filaments.

First Mass Button Group
This group of three buttons control were the Bar Chart scan begins
by selecting the first mass to be scanned.

Mass Span Button Group
This group of three buttons control the number of masses to be
scanned.

Accuracy
Accuracy controls the stability of the readings and speed of

aquisition, see Accuracy

Range
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Range controls the ammount of electronic amplification that is
applied to the measured signal, see Range.

Total Pressure Display

The quadrupole can mimic an ion gauge and provide an indication
of total pressure measurement. The total pressure is displayed here
if total pressure is enabled.See Total Pressure Measurement

Autorange Button

Click on the Autorange button to enable the autorange facility. The
gain range will be adjusted so that the largest partial pressure
measurement is within the scale of the y-axis. Also see Autorange .

Total Pressure Button
This buttoncontrols whether the Total Pressure measurement is
made and displayed. See Total Pressure Measurement

Grid Button
A grid may be displayed to make it easier to read partial pressure
measurements. See Grid .

Log Axis Button
The y-axis may be either linear or logarithmic, see Logarithmic
Axis Bar Chart .

Library Button
Click on this button to enable the library feature, see Library.

Background Button
Click on this button to enable the background feature, see
Background.

Background Subtract Button
Use this button to subtract the currently enabled background from
the sectrum to give a live spectrum. See Background.
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Mass Cursor Button
Click on this button to enable the mass cursor feature that allows
accurate partial pressure reading to be made. See Cursor.

Scan Dot

The scan dot indicateas where on the mass scale the current
reading is being taken. It should move along the mass scale
pausing only breifly at the end before re-starting at the first mass.
No scan dot or a stationary scan dot usually indicates some sort of
problem.

At this time there should be no peaks plotted on the axis in the
mode window and the Total Pressure reading should be 0.0E-05.
This is, of course, due to the fact that the filaments are switched
off. You should however notice that the scan dot is moving along
the x-axis indicating the progress through the mass scan from mass
1 to mass 50.

4.11.1. Changing the scan accuracy

The accuracy code allows a trade off to be made between overall
scan speed and stability of results. It operates by modifying the
sampling time at each discrete point in the mass scan. The highest
accuracy code is 5 which gives the slowest scan speed with the
most stable results.

Change the accuracy code to Accuracy: 0. To do this click on the
accuracy dropdown list box on the settings bar then click on the
Accuracy: 0 item. Note that the speed of the scan dot has
increased. If you did not notice the increase in scan speed switch
between Accuracy: 5 and Accuracy: 0 a few times. When you have
finished playing with the Accuracy code be sure to leave it set to
Accuracy: 0. This will ensure that the total protect mechanism will
operate as quickly as possible when the filament is turned on.
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4.11.2. Changing the mass span

Locate the mass span button group. Click on the increment (1)
button and notice how the Mass (a.m.u.) scale has increased from 0
through 50 to 0 through 100. Now click on the decrement (V)
button and see the Mass (a.m.u.) scale return to 0 through 50, click
on the decrement (¥) arrow two more times the scale should
change to 0 through 20 and then 0 through 10. The scan dot should
now be moving very quickly, leave the mass span set to 0 to 10
amu. Again, this will ensure that the total pressure trip operates as
quickly as possible.

4.11.3. Total pressure measurement

At this point it is worth mentioning the total pressure measurement
facility. The quadrupole mass spectrometer is really a partial
pressure measuring device and the total pressure measurement
capability can be thought of a “bonus” feature. You may have
noticed that when the scan dot reaches the end of the mass scale it
pauses before starting the next scan. This is when the total pressure
measurement is taken. By setting up the instrument so that it scans
as quickly as possible (accuracy code 0, mass span 10) the
maximum possible number of total pressure readings per unit time
are being taken. Therefore, the Total Pressure trip will operate as
quickly as possible giving the greatest chance of switching off the
filaments before they burn out if the pressure in the vacuum
chamber is too high.

4.12. Switching a Filament On

CAUTION
Operating the instrument at pressures higher than those
specified in section Maximum pressure limitations will lead to
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unreliable operation and will damage the filaments and
multiplier

Before mass spectra can be produced a filament must be switched
on and the emission should be stable at the normal operating level.
At this point you should check that the analyser is under suitable
vacuum conditions.

Click the "Filament #1" button to switch filament #1 on. The
Filament warming up dialog box is displayed for about 8 seconds.
At the end of this period the dialog box will disappear and the
Filament button will stay depressed indicating that the supply to
Filament #1 is on. If the emission is within acceptable limits, the
filament icon on the filament #1 button will change colour from
blue to red.If a filament alert Message bar is displayed at this time
you should refer to the Trouble shooting section for information
about how to proceed. The filament alert message bar is a red bar
which appears near to the top of the screen and contains a
description of the fault.

4.12.1. Reading the total pressure

The total pressure reading displayed should now have changed
from 0.0E-5. The exact value will depend on the pressure in your
vacuum chamber. If you watch the reading for several scans, you
will probably see the pressure rise. This is due to outgassing of the
source which is common to this type of equipment when it is first
installed. The total pressure reading will peak and then start to fall
again.

After checking the total pressure reading you should change the
Accuracy code back to the standard Accuracy: 3 and the mass
span back to 50 amu before proceeding.

4.12.2. Using the autorange feature

Although you are getting a total pressure reading you might not see
any partial pressures plotted on the display, or if you are, they may
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be very small. This is because the instrument is set to its least
sensitive range, E-5. The current setting of the instrument is
displayed in the Range dropdown list box situated on the setting
bar.

The autorange feature can be used to ensure that a suitable
detection range is selected. The range selected will ensure that the
largest peak detected is "on scale" with a mantissa in the range of
0.70 to 9.99. To switch on the autorange feature cl/ick the Auto
range button. At the end of each scan the range will be adjusted, up
or down, until the largest peak is on scale.

When the range has stabilised at a particular setting, click the Auto
range button to turn off the autorange feature. This will hold the
current range setting irrespective of any further fluctuations in
partial pressures.

4.12.3. Checking the multiplier

If you did not purchase the dual detector option you should skip
this section.

Before switching on the multiplier check that the current detector
range shown in the range drop down list box is in the range of E-7
to E-11. If it is not, manually increase the range to E-7. To do this
click the Range: dropdown list box then click the Range:E-7 item.

CAUTION

Before you switch on the multiplier you should ensure that the
total pressure reading is below the limits specified.

Click the "Multiplier on/off" button to turn on the multiplier. You
should notice that the scan dot moves faster when the multiplier is
on. You can click the "Multiplier on/off" button a few times to
switch the multiplier off and on so that the difference in scan speed
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can be seen. The size of the peaks reported with the multiplier on
should be very roughly the same as those measured using the
faraday detector. There will always be some difference between
the results obtained using the different detection methods but they
are likely to be reduced when you calibrate the multiplier.

If the peaks disappear when you turn on the multiplier you should
refer to the Trouble shooting section.

4.13. Changing the Mass Scan

Two controls are provided to enable different masses to be
scanned. These are the First mass and the Mass span button groups
which appear on the setting bar. You will have already used the
Mass span buttons. Click the (T) button in the First mass button
group. Now the x-axis label starts at 1 and ends at 51 instead of 0
and 50 as before. The masses now being scanned are masses 2..51
inclusive. You should note that the first mass indicated on the x-
axis is not being scanned.

To change the first mass setting by a large amount, cl/ick on the Set
first mass button, which is in the middle of the First mass button
group. This will open the Bar Chart Settings dialog box with the
insertion point set to the First Mass text box. You can now enter a
new first mass from the keyboard. Enter the value 20 into the first
mass fext box and then click the Ok button or press the Enter key.
The dialog box will be closed and the first mass displayed on the
x-axis will be set to 19, mass 20 will be the first mass scanned.

The number of masses included in the scan can be varied by
selecting one of a fixed number of options. The total number of
options available will depend on the maximum mass range
capability of the analyser you have purchased. The mass spans
available on a 300 amu analyser are 10, 20, 50, 100, 200 and 300.
Spans larger than the capability of your analyser are not available.
To select a different span use the Mass span button group.
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This completes the guided tour. If you have worked through this
section and the system is functioning as described, then you should
have no problems experimenting with the other scanning modes
and features. A detailed description of all the features available is
given in section 4.

This page is deliberately left blank.
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Section 5.
Reference

This section of the manual describes all of the RGA for Windows
functions. We envisage users referring to this section when they
need specific information rather than reading the section in detail
from start to finish.

5.1. General Features

5.1.1. Help

On line help may be accessed at any time while RGA for Windows
is running by pressing the F1 key. The help files may be opened
without starting RGA for Windows by double clicking the RGA
Help program item icon in the Spectra program group. Alternately
in the scanning modes you can click on the Help button or use the
Help | Contents menu. For details about how to use the on line
help select Help | Using help from the menu bar.

5.1.2. Reset

The various parameters the user sets up while working with RGA
for Windows are stored and used when a mode or RGA for
Windows is re-started. For example, in the Bar Chart mode the
range, mass span and first mass valves set-up in the last session
will be used when the mode is started. This happens when RGA
for Windows is started using the RGA (RGA Multiplexer, Group 1
or Group 2 in multi RGA for Windows) program item icon in the
Spectra program group.

Another set of values for all the parameters, referred to as the
factory defaults, is also stored, these values are used when RGA
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for Windows is started using the RGA Reset (RGA Multiplexer
Reset, Group 1 Reset or Group 2 Reset for multi RGA for
Windows) program item icon. The reset is achieved by adding the
/R switch to the command line for the various reset icons.

Reset should be used following any software change or upgrade,
the system being halted by a loss of mains power or in the unlikely
event of the instrument “crashing”.

5.1.3. Multiplexer and Loader

This section only applies to multi headed versions of the RGA for
Windows software.

There are two ways to start Multi RGA for Windows either to use
the Multiplexer or to use the Loader. In the Spectra program group
there are six program item icons all of which will start RGA for
Windows, RGA Multiplexer, RGA Multiplexer Reset, Group 1,
Group 1 Reset, Group 2 and Group 2 Reset.

Win95

The six items are in the Spectra folder which can be accessed by
clicking on the Start button on the Taskbar and selecting
Programs | Spectra.

Multiplexer

The Multiplexer allows you to run one “instance” of RGA for
Windows and selectively switch to any available control unit.
Double click on the RGA Multiplexer (RGA Multiplexer Reset if a
reset is required) program item and the first head in the system will
be started. The first head will be the head set up as Group 1, Head
1 in the Configure program.

Notice the Head Select button on the setting bar, this is only
available when the system has been started using the Multiplexer.
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In single headed systems or if the Loader has been used this button
will not appear.

If you click on the Head Select button the Head Select dialog box
will be displayed. Click on the Heads dropdown list box and a list
will be displayed showing heads 1 to 8. Select the desired head by
clicking on it then, click the Ok button. If RGA for Windows
cannot connect to the new head, if the control unit is switched off
for instance, then it will re-connect to the previous head.

Loader

The Loader is a software routine which starts all the heads in a
group sequentially and allows them to run simultaneously by
running multiple “instances” of RGA for Windows. Due to the
limitations of Windows only four heads may be run simultaneously
so the maximum number of eight heads is split into two groups,
Group 1 and Group 2, each containing a maximum of four heads.

To start RGA for Windows using the Loader double click on the
appropriate Group program item icon (or Reset icon if a reset is
required). The first head in the group will be started and once its
mode select screen has been displayed the second head in the
group will be started. This procedure will continue until all the
heads in the group have been started. Note that the mode select
screens will be displayed in a reduced size so that all four screens
can be tiled and displayed simultaneously.

If a head cannot be started, for instance it may have been
disconnected, a warning box will be displayed. You can attempt to
start the head again by clicking on the Retry button. If you click on
the Cancel button the next head in the group will be started.

5.1.4. Exit

When RGA for Windows is started the first screen is called the
Mode Select window. To close RGA for Windows either click on
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the Exit button in the Mode Select window or select File | Exit
from the menu bar.

From any mode other than the Mode Select window clicking on the
Exit button or selecting File | Exit from the menu bar will return
you to the Mode Select window from where you may close RGA
for Windows.

5.1.5. Preferences

The preferences menu allows various RGA for Windows
parameters to be set up to meet the user's needs. All of the
preference are available by selecting File | Preferences from the
menu bar in the Mode Select window, they are not available from
any of the scanning modes.

Save settings on exit

When Save Settings on Exit is enabled all of the parameters in the
various operating modes will be stored and the settings will be
used the next time RGA for Windows is run. If Save Settings on
Exit is disabled any changes made to the operating parameters such
as gain range, accuracy, mass span etc. will be lost when you close
RGA for Windows. To disable Save Settings on Exit from the
mode select screen select File | Preferences | Save Settings on
Exit, a 4 (tick) will be shown next to Save Settings on Exit when
the feature is enabled. The default settings 1s Save Settings on Exit
enabled.

Channel mode multiplier warnings

If the detector for a channel is set to multiplier but the multiplier is
not switched on then that channel will not read a partial pressure
and a message box will be displayed to warn the user. This
message box may is enabled or disabled by selecting File |
Preferences | Channel Mode Multiplier Warnings in the mode
select screen. When a 4 (tick) is shown the message box will be
displayed, this is the default setting.
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Pressure units

Three sets of units are available; Torr, mBar and Pascal. To change
the units in the mode select screen select File | Preferences | Units
then click on the required unit to select it. The currently selected
units will be shown by a 4 (tick). The y-axis text will change
depending on the units selected. Since Pascal units are numerically
100 times larger when they are selected the gain ranges alter
accordingly. The type of pressure units used is recorded in the
header section of data files with the statement "[Pressure
Units]","nnnn".

Disconnect

The disconnect feature is designed to allow the RGA to go into a
“standby”” mode when the RGA for Windows program is closed.
This means that all the mass spectrometer supplies will be
maintained and the filaments will remain on. If the optional RVC
package is fitted then the pumps will remain on as well as the
filaments while full protection and control of the system is
maintained.

To enable the disconnect feature select File | Preferences |
Disconnect Satellite On Exit from the menu bar in the Mode
Select screen. When disconnect is enabled a 4 will be shown
before Disconnect Satellite On Exit. When you exit RGA for
Windows the Disconnect warning box will be displayed. Click on
the Ok button to disconnected the Satellite, click on the Cancel
button to shut down the Satellite and exit RGA for Windows.
Vertical labels

The pressure label on the graphs in all scanning modes is vertical
to save screen space for plotting and the time axis in Multi Trend
may be either horizontal to give maximum screen area to the plot
or vertical to allow the maximum number of time labels to be
displayed. While a standard installation of Windows will have
fonts that can be rotated some PC's do not. To prevent display
problems the vertical labels may be disabled. To do this select File
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| Preferences | Vertical Labels from the menu bar in the Mode
Select screen.

To select Vertical labels for the time axis in Multi Trend, vertical
labels must be enabled in the File | Preferences menu item in the
Mode Select screen, and the View | Time Label | Vertical Label
in Multi Trend must also be enabled.

The other reason for the labels to display horizontally is if
windows is running low on resources, vertical labels do use more
resources. To check this select Help | About . . . just above the Ok
button will be the line System xx% Free. If the System Resources
show much below 20% free you should close down one or more
applications.

Decimal places

Readings can be displayed to an accuracy of one decimal place
rather than the usual two decimal places. To do this select File |
Preferences | Display One Decimal Place from the menu bar in
the Mode Select screen.

Select icons

Three styles of buttons used on the icon bar and setting bar are
available. The Normal icons are predominantly grey and blue in
keeping with the current trend in Windows software packages. The
Bright icons use more colours in an attempt to group buttons with
related functions together. The Mono icons are black and white,
primarily used to provide screens to print in this manual but users
with mono chrome monitors or mono chrome LCD laptops may
find them useful.

To change the icon style select File | Preferences | Select Icon. ..
from the menu bar in the Mode Select screen. The Select Icon
Buttons window will be displayed click on the appropriate radio
button, then click on the Qk button.
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Head names

To give an RGA Head a name which relates to its situation is a
useful feature particularly in multi headed systems. Using the name
Sputter Chamber maybe far more meaningful than Head 1. The
head name is displayed at the very top of each screen in the Title
Bar and is made up of four parts. The application name, which by
default is RGA for Windows, the head name, the head number and
the screen name. The screen name cannot be changed by the user
but the other three can. The default is no name and the head
number n.

Head Hame Preferences

Application Title |HEA for Windows |

Head Title |[Nu name] |

(1] | LCancel | Default

To change the head name select File | Preferences | Head Name
from the menu bar, the Head Name Preferences dialog box will be
displayed. The cursor will be positioned in the Application Title
box and a new title may be typed in, use the Delete and Backspace
keys to remove the existing title. Once the application title has
been entered position the cursor in the Head Name box by moving
the mouse pointer into the Head Name box and clicking the mouse
button or press ALT+H on the keyboard. The new head name
maybe entered which may be up to 24 characters long, again use
the Delete and Backspace keys to remove the existing name.

Click on the Ok button to accept the names and exit the Head

Name Preferences window, clicking on the Cancel button will exit
without implementing any changes you have made. To exit and use
the default application and head names click on the Default button.

RGA for Windows Manual
LP101005 Rev 2.50 Page 115



The head name is stored in the battery backed RAM in the control
unit and is read by the RGA for Windows software at boot-up.
This means that the control unit will retain its name even if it is
moved.

Zeroing accuracy

MV

With Microvision Plus RGA control units the accuracy with which
zeroing measurements are made may be altered. A choice of four
settings 0,1,2 and 3 is available with 3 giving the most stable
measurements but requiring the most time. To alter the zeroing
accuracy from the mode select screen select File | Preferences |
Zeroing Accuracy and click on the required setting, a 4(tick) will
be shown next to the currently selected accuracy code. The actual
number of zero readings taken is:

2(zer0ing accuracy code)

Alarm and analogue output

The Aux I/O port on the RGA control unit may be used to provide
alarm output signals or it may be used to drive an Analogue Output
Module. To use the port for alarm outputs from the mode select
screen select File | Preferences | Satellite Analogue Qutput. To
use the port to drive an Analogue Output Module select File |
Preferences | Satellite Alarm Output from the mode select
screen. If a Remote Vacuum Controller is connected to the Aux
I/O port of your control unit neither of the above options will be
available.

Password and Lock
To prevent unauthorised use of the PC running RGA for Windows
the system can be locked using a password. When locked all
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mouse and key strokes are disabled for windows applications. Any
input will cause the System Locked window to be displayed for 5
Seconds during which time the correct password can be entered
and the <ENTER> key pressed to unlock the system.

Initially no password is defined. If you attempt to lock the system
with no password defined you will be prompted to enter a new
password. The password may be changed by selecting File | Set
Password from the menu bar in the Mode Select window. If a
password has been set you will be asked to enter the current
password before entering the new password. You will be prompted
to enter the password a second time, this reduces the chance of
typing errors being included in your password. Click on the Ok
button to accept the password, clicking on the Cancel button will
close the Password dialog box without the password being saved.

To lock the system select the File | Lock System menu item from
the menu bar or press CTRL+L from the keyboard. This can be
done from any mode, you will be asked to enter the password, then
click on the Ok button to lock the system.

This feature cannot prevent the rebooting of the system using a
Hardware reset, <CTRL><ALT><DELETE> software reset or
switching off the PC! Should any of these methods be used when
the system was locked when RGA for Windows is next run the
system will lock automatically.

It is recommended that the RGA for Windows password not be
used in conjunction with the windows screen saver with password.
If it is it, and the screen saver is active it will be necessary to move
the mouse, enter the Windows screen saver password followed by
the RGA for Windows password.

Clipboard
RGA for Windows is able to copy whole scans to the clipboard.
This feature is designed to be used with Recall where the current
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scan in Bar Chart, Peak Jump, Multi-trend or Fast Scan can be
copied to the clipboard and then pasted straight into Recall. Once
in Recall the data can be analysed or stored into the library
database. Of course scans can be copied into other applications
using this feature, a word processor for instance when writing
reports.

To copy the current scan to the clipboard select File | Copy to
Clipboard from the menu bar or press CTRL+C

View Menu

The View menu allows the user control over some items displayed
on the RGA for Windows screen. In the Mode Select screen the
Icon Bar and the Help Bar may be hidden. To hide the Icon Bar
select View | Icon Bar from the menu bar or press CTRLAI.
When display of the Icon Bar is enabled a 4 (tick) is shown by Icon
Bar in the View menu.

To hide the Help Bar select View | Help Bar from the menu bar or
press CTRL+H. When display of the Help Bar is enabled a 4
(tick) is shown by Help Bar in the View menu.

In the scanning modes where the Settings Bar is displayed this may
be hidden as well as the Icon and Help Bars. To hide the Settings
Bar select View | Settings Bar from the menu bar or press
CTRLAS. When display of the Settings Bar is enabled a 4 (tick) is
shown by Settings Bar in the View menu.

The Grid and the Cursor may be enabled and disabled from the
View menu see Cursor and Grid .

Each time one of the Bars is hidden the additional screen space is
used by RGA for Windows to display data, this can be very useful
with multi-headed systems where multiple data displays can be
shown simultaneously.

The default setting is:
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Icon, Help and Settings Bars enabled
Grid and Cursor disabled.

5.1.6. Filaments

The instrument is fitted with two filaments of which only one may
be on at any one time.

Switching on and off

The easiest way to switch on a filament is to c/ick on a Filament
button on the icon bar. Alternatively select Filament | Filaments
On/Off . . . from the menu bar, select either Filament #1 On or
Filament #2 On from the Filament dialog box and click on the Ok
button. The filament setting will not be changed until the Ok
button is pressed. To provide maximum protection to the filaments
and to extend their life the electronics allows the filament to
gradually warm up by slowly increasing the filament current.
While this takes place a message box will be displayed. If the
emission from the filament reaches the pre-set value the yellow
Filament Warm-up message box will be cleared, the Filament
button will remain depressed and the filament will be red rather
than blue to show that the filament is on and working.

If the filament is not functioning correctly after eight seconds the
Filament Failed message bar will be displayed.

To turn a filament off c/ick its button a second time or select
Filament | Filament On/Off from the menu bar and click the
Filaments Off radio button followed by Ok. Note that switching a
filament off will cause the multiplier to trip if it was on. See
section Error! Reference source not found..

To avoid shortening filament life we recommend that filaments are
switched off 10 to 15 minutes before a vacuum system is vented to
atmosphere.
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Filament states

The filament buttons show which filament is selected (filaments
off, filament 1 on or filament 2 on) and the state of the selected
filament. The states that the filaments can be in are:-

OFF
Both filaments are off, no partial or total pressure measurements
can be made. Both buttons are raised.

ON
The selected filament is operating correctly, the button is depressed
and the filament is red showing a working filament.

FAILED

This shows that the filament supply is on but the emission current
is outside the normal operating range. Possible reasons for this
are:-

The filament has blown.

The RF head is not connected to the control unit.

The RF head is not connected to the analyser.

A short circuit has occurred within the analyser.

The filament supply has failed.

The button will remain pressed but its picture will change to show
that the filament is not operating correctly.

Note that a filament failing will cause the multiplier to trip if it was
on. See section Multiplier Detector

For further information about how to proceed if a filament failed
condition is present refer to the Trouble shooting section.

Also see Filament Trips .

5.1.7. Filament Trips

To help protect the filaments from over pressure they can be
tripped (i.e. switched off) in five ways: emission trip, partial

RGA for Windows Manual
LP101005 Rev 2.50 Page 120



pressure trip, total pressure trip, external trip and RVC trip. Note
that a filament tripping will cause the multiplier to trip if it was on.
See section Filament trips.

E TRIP

The filaments have been switched off internally by the EMISSION
TRIP facility. Insufficient emission current is flowing and the
Filament Off when failed option in the Filament | Protect
Filaments menu is checked.

P TRIP
The filaments have been switched off internally by the PARTIAL
PRESSURE TRIP facility. See section Partial pressure trip.

T TRIP
The filaments have been switched off by the internal TOTAL
PRESSURE TRIP facility. See section Total pressure trip.

X TRIP
The filaments have been switched off by the EXTERNAL TRIP
facility. See section External trip.

RVC TRIP

The filaments have been switched off because the vacuum
conditions being monitored by the optional Remote Vacuum
Controller are incorrect for filament operation. i.e. the RGA
chamber pumping system is not on and up to speed.

This will only occur if your system is fitted with a Remote
Vacuum Controller.

Emission trip

When a filament is operating normally approximately 1mA of
emission current flows from the filament to the source grid. This
current is monitored continuously and if it cannot be maintained at
the correct level this condition is detected. One of two possible
actions will occur depending on the setting of the Filament Off
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when failed check box in the Filament | Protect Filament. . .
menu.

When enabled (default setting) the filament will be switched off by
an emission trip, and the Filament Protect Trip: "Fault detected
with filament emission" message will be displayed. The Filament
button will indicate an off and broken filament.

When not enabled the filament supply will remain on and the
message

"The filament emission is incorrect. Check filaments and refer to
the manual."

will be displayed. The Filament button will indicate an on and
broken filament. If the emission current returns to normal then the
filament button will return to "On and working" but the warning
message will remain until it is acknowledged or the filament
buttons are clicked.

Partial pressure trip

When the partial pressure trip is enabled, any partial pressure
measurement exceeding full scale will cause the filament to be
switched off and the Filament Protect Trip: "Check the partial
pressure trip" message will be displayed. The Filament button will
indicate that the filament is off.

The partial pressure trip is only active when partial pressures are
being measured and it will give no protection in the Mode Select
page for example.

Note that if a logarithmic axis is being displayed and the partial
pressure trip is enabled a trip will occur when a partial pressure
exceeds the lowest pressure range. Therefore, we advise users not
to use the partial pressure trip facility with the logarithmic axis.
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To enable partial pressure trips select Filament | Protect Filament
from the menu bar and click Partial Trip Enabled followed by
Ok.

MV

The Partial Pressure trip is not available with Microvision Plus
RGA control units

Total pressure trip

When the total pressure trip is enabled a total pressure
measurement exceeding 5.0 on the selected range will cause the
filament to be switched off and the Filament Protect Trip: "Check
the total pressure trip" message will be displayed. The Filament
button will indicate that the filament is off.

The total pressure trip is only active when total pressure is being
measured. Total pressure is only measured at the start of each scan
in Bar Chart, Peak Jump, Multi Trend, Fast Scan and Analogue, so
no protection is given if the pressure rises during a scan, between
making total pressure measurement readings.

To enable the total pressure trip select Filament | Protect
Filaments from the menu bar, choose the range that the total trip
should operate on, then click Total Trip Enabled to check it,
followed by Ok.

External trip

The external trip operates independently of the RGA for Windows
software. Typically a jack plug wired to the normally closed
contacts of a vacuum gauge is plugged into the External Trip
socket on the rear of the control unit. When the contacts open the
filament will be tripped. Alternatively the External Trip socket can
be driven by a TTL signal if a relay contact is unavailable.
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When the external trip is active it is not possible to turn on a
filament and should it become active when a filament is on it will
cause the filament to be switched off and the Filament Protect
Trip:

"Check the level of the external trip input"

message will be displayed. The Filament button will indicate that
the filament is off.

The external trip gives maximum protection to the filaments, it is
always active, it has minimal delays associated with the software
and can be set to operate at any level. It is recommended that the
external trip be used if possible.

RVC trip

When the optional Remote Vacuum Controller (RVC) is fitted the
filaments have an additional level of protection. For filaments to be
switched on the RGA chamber pumps must be on and up to
working speed and, if used, the external trip input must be at the
correct level.

When the RVC trip is active it is not possible to turn on a filament
and should it become active when a filament is on it will cause the
filament to be switched off and the Filament Protect Trip:

"Check the pumps are on and the level of the external trip"
message will be displayed. The Filament button will indicate that
the filament is off.

5.1.8. Degas

Degas ion source

DEGAS is strictly a UHV operation. Only use this feature when
the analyser is under vacuum of less than 1x10”Torr and will be
used at total pressures of less than 1x10™Torr. Do not use Degas to
remove contaminants from the analyser. That should be done by
cleaning and/or baking.
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DEGAS is the method by which absorbed atoms and molecules are
removed from the analyser ion source by means of high energy
electron bombardment.

The default period for DEGAS is 5 minutes but this may be set to
any value up to 59 minutes.

In order to limit stress on the filaments and to minimise gas load, a
ramped degas method is used which allows the power to be
increased over the degas period. It allows you to set a start power
level (in the range 15% to 100% full power), and the power ramp
rate in power steps/second as well as the total degas period.

To enter the Degas Setup dialog box select Filaments | Degas Ion
Source... from the menu bar. Before the dialog box is displayed, if
the filaments are off, you will be given the option of turning on a
filament before you proceed.

Degas lon Source | X

Total Degas Time: [mm:ss] :
Time/Power Step: [33] E@

Starting Degasz Power: (%] Eﬂ

[w]
Start | E xit |

The Time/Power Step: (ss) is the time, in the range 1 to 59
seconds, spent at each power level. There are 256 power levels
within the range of 15% to 100% of full power.

The Total Degas Time: (mm:ss) period (regardless of
Time/Power Step time) can be set in the range 1 to 59 minutes.

The Starting Degas Power: (%) level may be set between 15%
and 100% of full power in 1% steps.
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The ramped degas facility is a feature of Windows Satellite,
Microvision and Microvision Plus systems. It is not available when
using RGA for Windows with other control units such as Vacscan
and Vacscan Plus, these control units do not incorporate the
necessary hardware.

RGA for Windows detects the type of control unit being used in
the system and if it will not support ramped degas the Time/Power
Step: and Starting Degas Power: options will not be displayed in
the Degas Setup dialog box. The Total Degas Time: can be
adjusted as described above.

5.1.9. Multiplier Detector

The multiplier (or secondary electron multiplier to give it its full
name) is an optional second detector that is designed to amplify the
ion beam signal without the drawbacks associated with electronic
amplification. The Channel Plate type SEM with gains of 100 and
1000 is described in this manual. Single Channel Electron
Multipliers with higher gains and requiring a high voltage power
supply are supported by RGA for Windows but are not described
in this manual.

To protect the multiplier from operation at high pressure the
multiplier can only be switched on when a filament is on and
working.

The multiplier gives two main advantages over a Faraday cup

system. Firstly, smaller partial pressures can be measured (2.0E-14
compared with 2.0E-11) and secondly, for a given partial pressure,
measurements will be made more quickly, more accurately or both.

The multiplier on/off setting applies to all modes in the instrument
(rather like filament). In the non-channel modes (i.e. Bar Chart,
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Leak Check and Analogue) the multiplier detector is simply on or
off.

In the channel modes (Peak Jump, Multi Trend and Fast Scan) the
multiplier on/off setting is an enabling switch for the individual
detector settings in each channel. The multiplier on/off setting
must be set to on to be able to switch the multiplier on in any of the
channels. The multiplier gain setting (x100 or x1000) is set
separately for each channel. In the channel modes the multiplier
gain setting is no longer displayed above the M on the Multiplier
button.

If the detector for a channel is set to multiplier but the multiplier is
not switched on then that channel will not read a partial pressure
and a message box will be displayed to warn the user. This
message box may is enabled or disabled by selecting File |
Preferences | Channel Mode Multiplier Warnings in the mode
select screen. When a tick (4) is shown the message box will be
displayed, this is the default setting.

CAUTION
The Electron Multiplier (SEM) MUST NOT be operated at
temperatures above 50°C.

With dual (faraday and electron multiplier) detector instruments
serious damage will be caused to the electron multiplier if it is
operated at temperatures above 50°C. Where instruments use a
standard RF power supply the RF must be removed to bake out so
there is no chance of the multiplier inadvertently being switched
on.

It is possible to run instruments using RF power supplies fitted
with a bakeable adapter during a bake out. In this case only the
faraday detector should be used NOT the multiplier.

No damage is caused to the multiplier by high temperatures
provided it is not switched on.
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The only remedy when a multiplier has been damaged due to being
operated at higher temperatures is to replace it.

THIS IS AN EXPENSIVE REPAIR.

Switching off and on

To switch the multiplier on click on the Multiplier button on the
icon bar or select Multiplier | Multiplier On from the menu bar.
When the Multiplier button is depressed the multiplier is on. If the
"M" on the Multiplier button and the Multiplier | Multiplier On
are grayed out then either no filaments are on or the instrument
only has a faraday detector. In the channel modes the detector for
individual channels must also be selected from the Channel Setting
dialog box.

Calibration

To set the gain of the multiplier to be a factor of x100 and x1000 it
must be calibrated against the faraday detector. The multiplier
calibrate can be used to calibrate at either x100 or x1000 gain and
should be run with both these settings before the multiplier
detector is used for partial pressure measurements.

A calibration consists of finding a peak in faraday, measuring its
height, repeating the measurement to ensure the peak is stable,
reducing the electronic gain by a factor of x100 or x1000,
switching the multiplier on, and then adjusting the gain of the
multiplier by increasing or decreasing the applied potential until
the peak height is within 10% of that measured in faraday.

It is important to realise that the multiplier will only be calibrated
at a gain of x100 or x1000 at the mass at which calibration took
place. Generally masses lower than the calibration mass will have
higher gains and masses greater than the calibration mass will have
lower gains. As an approximation the gain of the multiplier when
looking at a peak at a mass will be x100 or x1000 times the square
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root of the measured mass divided by the square root of the
calibration mass.

If the calibration fails for any reason the multiplier voltage (and
hence gain) will be left unchanged.

When multiplier calibrate is run the mode currently running will
stop and it will be restarted when multiplier calibrate is complete.

It is quite normal for the gain of the multiplier to fall as it gets
older. It should, therefore, be re-calibrated periodically as a matter
of routine. How often this will be required will depend on the
particular operating conditions.

Automatic calibrate

To run the automatic multiplier calibrate select Multiplier |
Automatic Calibrate Multiplier . .. from the menu bar. If no
filaments are on you will be prompted to switch one on. The
Calibrate Multiplier - Automatic dialog box displaying.
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Calibrate Multiplier - Automatic

Multipher Gain: |j|

Using Masz: 28 onrange E- 07
Multiplier Yoltage: -751 Volts

Faraday: 0.00E-05 Multiplier: 0.00E-05

10

Start | Exit Configure

The current voltage applied to the multiplier, and the first mass in
the mass list that will be used for calibration are shown.

To set the gain click on the Multiplier Gain dropdown list box and
click on the required gain. To start the multiplier calibration click
on the Start button.

The system searches for the calibration peak in the range E-08 to
E-10. A valid peak must be between 9% and 90% of full scale. If
entry | in the mass list is too large or too small then entry 2 will be
tested and so on. There are five masses in the mass list.

To view or modify the mass list c/ick on the Configure button.
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Calibrate Multiplier - Setup B

" Calibration Mazzes:

Entry: 1 2 3 4 h
wass: [z2 g1+ 18] 0 [8)[1v B[+ 9
Ok | Cancel |

If the masses listed do not suit your vacuum system they may be
changed either by typing in a new value or by clicking on the spin
buttons. The masses used in calibrate may be set to any mass
within the mass range of the instrument.

Manual calibrate

The basic procedure for a manual calibrate is to choose the mass,
read the partial pressure using the faraday detector, adjust the
range so that the faraday reading is in the range 0.9 to 9.0, reading
the peak with the multiplier detector and adjust the multiplier
voltage. The multiplier voltage is re-adjusted and the multiplier
reading re-measured until it matches the faraday reading.

To manually calibrate the multiplier select Multiplier | Manual
Calibrate Multiplier . . . from the menu bar, the Calibrate
Multiplier - Manual dialog box will be displayed.

RGA for Windows Manual
LP101005 Rev 2.50 Page 131



Calibrate Multiplier - Manual E

Multiplier Gain:| E2 (x100) |

Mass: I][lset: Bange: E-
Multiplier Yoltage: Volts
2|

20 2
E-s E-(8

Preszure (Tarr)
(lll

k2
1
o . .

Read Faraday Read Multiplier

Ok ‘ LCancel |

The multiplier gain can be selected from the Multiplier Gain:
dropdown list. The required mass for the calibration can be typed
in the Mass: box or entered using the spin buttons. As with the
Leak check mode the mass can be fine tuned by selecting a valve
between +0.5 and -0.47 from the Offset dropdown list. The range
for the calibration can be selected from the Range E- dropdown
list. This should be selected so that the faraday reading is in the
range 0.9 to 9.0.

To make a faraday reading click on the Read Faraday button, to
make a multiplier reading click on the Read Multiplier button. In
manual calibrate the instrument is continually taking
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measurements either with the faraday detector or the multiplier
detector depending which was last selected.

The multiplier voltage is adjusted by clicking on the arrows either
side of the scroll bar or by dragging the scroll bar. As the scroll
bar is moved the value in the Multiplier Voltage: box will change.
Alternatively a new value can be typed in the Multiplier Voltage:
box this value should be in the range :

-700 to -1500 volts.

Once the multiplier has been calibrated click on the Ok button to
exit the calibrate multiplier routine. Clicking the Cancel button
will exit without any of the changes you have made being
implemented.

Multiplier gain

The amplification factor for the multiplier can be set to either x100
or x1000 by selecting Multiplier | Multiplier Gain from the menu
bar and clicking on either E2 (x100) or E3 (x1000). This gives
working ranges of E-07 to E-13 for x100 or E-08 to E-14 for
x1000 when the multiplier is switched on. (This can be compared
with the working range of E-05 to E-11 in Faraday). Notice that
above the M on the Multiplier button the multiplier range is shown,
this will be either E2 or E3. The multiplier gain may only be
changed when the multiplier is switch on, when the multiplier is
off the Multiplier Gain menu item is grayed out.

Multiplier Trips

The multiplier is a delicate device and to avoid damage it should
not be switched on at high pressures. To help protect the multiplier
and extend its life it may only be switched on when a filament is
on and working. If the multiplier is on and the filament is switched
off, fails or trips off then the multiplier will trip off. It may not be
switched back on until a filament is back on and working.
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5.1.10. RF Select

This feature is only available with RGA control units which
support RF power supply tuning from the PC keyboard. RF select
1s available with all Microvision, Microvision Plus and Vac Check
100 instruments. RF select is not available with Vacscan and
Vacscan Plus instruments but is available with Satellites with
LM46- and LM61- serial numbers.

Mass alignment and resolution settings are stored as part of the RF
tuning procedure and settings for various analyser/RF
combinations may be saved. To change to a different set of tuning
settings select Settings | RF Select from the menu bar, the R.F.
Select dialog box will be displayed. Click on the Current RF /
Analyser Pair: dropdown list box then click on the required RF /
Analyser combination then click Ok.

RF power supplies and analysers are referred to by their serial
numbers. This feature is not required unless you are running
several different RGA control units and/or RF head and analyser
combinations from a single PC. Please refer to the RF Tuning
section for further details.

5.1.11. Disk Store

The data from each of the scanning modes may be stored to disk
for later review, analysis or comparison with other data. For details
of disk recall refer to the Recall for Windows manual or the Recall
for Windows on-line help.

It is important to note that slower machines may not be able to
keep up with the data transmissions from the control unit, this is
especially noticeable in Bar Chart, Leak Check and Analogue
modes when low accuracy settings are selected. If this happens the
control unit, will pause at the end of a scan until the PC is ready for
more data. To improve disk storage performance store to a disk
that has been cached using, e.g., SMARTDRYV.
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Data stored to disk consists of two parts:

Header. This contains information about the mode from which data
was stored also more general details such as time, date, number of
scans etc.

Scan data. Each scan stored will generate one line of scan data.

All data will be stored in ASCII format so it can be easily viewed
or imported into a spreadsheet, database or text editor. The exact
data stored varies from mode to mode. The grahphic below shows
part of a Peak Jump file viewed in Notepad.

E Specdata wpj - Notepad [_ (o] =]
Fle Edit Search Help
“[FILE TYPE]","Peak Jump" B

"[SOFTWARE UERSION]","RU-U2.45a-B-0-306D"
"[SATELLITE UERSION]","ST-U1.52 -0-0 in Microuision Plus"
"[DATE]","15/Jun/ 06"
“[TIHE]™,"14:40:52"
“[PRESSURE UNITS]","Tore"
“[HUMBER OF SCANS]", 18
“[STORE INTERUAL]","Euery Scan"
“[STORE AT END OF SCAN]","Yes™
“[FILAHENT]","#1 1.00mA"
"[MULTIPLIER]","OFf"
"[ELEGTRON ENERGY]","69.8U"
“[10N ENERGY]","5.50"
“[EXTRACT UOLTS]™,"116.0U"
"[HMODE DATAT"
"[PEAK DATA LENGTH]", 12
"[TOTAL ENABLED]","On"
“[ACCURACY]", 3
“[CHANMEL DATA]"
“[CHANMEL MASS]",2,4,12,14,15,16,17,18,28,35,48,55
“[CHANMEL ENABLED]™,"Yes',"Ho™,"No","Ho™,"No","No","No","ves","No","¥es", "Yes", "No"
“[CHANNEL AUTORANGE]™,"OFF","0FF","OFF",“0FF" " OFF","0FF",“0FF","0FF",“0FF","0FF","0FF","OFF
“[CHANNEL MULT GAIN]™, OFfF","OFF","DFF","0FF", OFF","0FF","0FF","OFF","0FF" ,"DFF"," L DFF
“[CHANNEL HIGH ALARM]","'OFF","OFF", 0FF","0FF","OFF" ,"OFF" ,"OFF","OFF" ,"OF £, "OFF" ,"0FF","OF
“[CHANNEL LOW ALARHI™, OFF","OFF" " "DFF","0FF" " DFF","0FF","OFF","0FF" ,"0FF","OFF" ,"0FF","OFF
"[SCAN DATAT" —
“[SCAN NOT", 1 ,"[DATE]","15/Jun/00","[TIME]","14:41:14.90","[PEAK DATA]",3.25E-09,0.B0E-00,
“[SCAN NOT", 2 ,"[DATE]","15/Jun/00","[TIME]","14:41:40.50","[PEAK DATA]",3.27E-09,0.B0E-00,
"[SCAN NOT", 3 ,"[DATE]","15/Jun/00","[TIME]","14:42:05.93" ,"[PEAK DATA]",3_32E-09,0.00E-00,
A 3 0
5 3 0

“[SCAN ND]", & ,“[DATE]","15/Jun/B0","[TIHE]","14:42:31.85" ,“[PEAK DATA]",3.20E-69,0.00E-06,
‘[SCAN ND]", *[DATE]","15/Jun/ 88" ,“[TIME]","14:42:57 34" “[PEAK DATA] 24E-69

: + " 1BIE2157 300 Al ~9.00E-06,
1| | _’l_/!

To start storing either c/ick on the Disk button or select File | Disk
Store . . . from the menu bar to bring up the Disk Store dialog box,
as shown below.
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Select the drive to store to by clicking on the Drives: dropdown list
box then click on the required drive. A directory can be selected
from the Directories dropdown list box. Type in a new filename or
select an existing filename in the File Name: box. Typing or
selecting an existing filename will cause a warning to be generated
when OK is pressed as the existing file will be overwritten. Note
that a different default file extension is generated for each mode, it
is not required to use it but keeping to the default makes it easier to
select the correct files when the data is recalled. To enter the
number of scans to be stored type in, or select with the spin
buttons, a number in the range 1 to 32000.

Disk Store E |

- s
Mumber OF S5cans: U
X Store Hundredths of seconds Cancel |
[ Timed dizk store
Comment:
|
File Hame: Directories:
specdata.whg C:ASPECTRAM
recall.wbg ot
#= spectra
=1 dde
=1 macros
Drives:
=rs =]
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It can be very useful to attach some descriptive text to the data file,
for instance details of the circumstances under which the data was
obtained. The user may attached up to 32,000 characters of text to
the data file being stored. To do this position the cursor in the
Comment box, by positioning the mouse pointer in the box and
clicking, then type in the required text. The comment will be
retrieved when the file is viewed in Recall.

Data may be stored either at the end of each scan (the default
setting) or, after a user set time has elapsed. To store in timed
mode click on the Timed disk store check box the Store at end of
scan check box and Interval (mm:ss) box will now be displayed.
Enter an Interval time in the range 1 second to 60 mins. 59 secs.
When timed storage is selected data may either be stored
immediately the selected time has elapsed or at the end of the scan
following the end of the time interval. To store at the end of the
scan click on the Store at end of scan check box.

The time and date is stored with each scan. The time may be stored
either to 1.00 or 0.05 seconds resolution depending on the setting
of the Store Hundredths of seconds check box. To store to a
resolution of 0.05secs check the Store Hundredths of seconds
check box by clicking on it.

In addition, under DDE control, data storage may be configured,
started and may also be triggered on a scan by scan basis with a
DDE command.

When disk storage starts the status of the store will be displayed on
a yellow disk storage status bar. If the mode is exited or the
Terminate Disk Store button is pressed before the store is complete
the file will be closed with the data already saved being kept.
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When the selected number of scans have been stored the disk
storage status bar is removed and the mode continues scanning.

5.1.12. Printing

In the scanning modes a printout of the data can be obtained. The
user my incorporate a custom logo on the printout, this is described
in the Customisation section of this manual.

Printing

A print always fills a page. Depending on whether more detail is
required in the x-axis or y-axis, select either portrait or landscape
orientation from the Program manager, Control panel, Printers
dialog box.

Win9S Click on the Start button on the Taskbar and select
Settings | Printers. Click on the appropriate printer to
highlight it then select File | Properties in the Printers
window.

To print either click the Printer button, select File | Print from the
menu bar or press CTRLAP on the keyboard.

Printer selection

Any printer that has been installed under Windows may be used.
To choose a printer run Control Panel in Windows Main group and
select Printers.

Win95  Click on the Start button on the Taskbar and select
Settings | Printers. Click on the appropriate printer to
select it.

5.1.13. Total Pressure Measurement

A quadrupole mass spectrometer is essentially a device for
measuring partial pressures. It can, however, be used to mimic the
action of a total pressure gauge (e.g. an ion gauge). The method
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used by the quadrupole for measuring total pressure will give
different results from those produced by a dedicated instrument. In
particular it will not fully reflect the contributions of the
components with masses less than 10 amu. This means that in
UHYV systems, where hydrogen predominates, the RGA will tend
to report a low total pressure value.

The total pressure measurement is always made using the faraday
detector at the start of the partial pressure scan and will always
autorange provided a filament is on. It is available in all the main
scanning modes except Leak Check.

In addition, in the channel modes (Peak Jump, Multi Trend and
Fast Scan) a channel may be set to measure the total pressure. This
is particularly useful in the Multi Trend mode if you need to plot
the total pressure as a trend.

Relative to the partial pressures, the speed of total pressure
measurements is slow. If you require to scan quickly and you are
not interested in the total pressure in your system you should
disable it. This effect will be highlighted if you are using the
multiplier to measure the partial pressures. This is due to the time
delay required when switching back to the faraday detector for the
total pressure measurement.

Total pressure measurements may be enabled and disabled by
either clicking the Total pressure button on the setting bar or by
selecting Settings | Total Pressure Enabled from the menu bar.

Total pressure scaling factor

A scaling factor can be applied to the Total pressure measurement.
The Total pressure measurement is multiplied by the total pressure
scaling factor and the result is displayed as the Total pressure
reading. By default the total pressure calibration factor is 1.
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To set a total pressure scaling factor add the following line to the
[QUAD CALIBRATION] section of the RGA4WINn.INI file:

Total Calibration Factor =n

where n can be any value but will normally be in the range 0.01 to
100.

MV

The scaling factor can be entered by using the Total Pressure
Measurement dialog box, see next section.

If a Quad Calibration section does not exist in the INI file (usually
it will not) add the heading [QUAD CALIBRATION] and the
above line immediately below it after the last section.

The Total protect trip will still operate at 5.0 on the selected range
on the uncalibrated measurement. The actual value displayed for
the Total trip level will be the calibrated value at which the trip
will occur and the ranges are adjusted accordingly.

For example, with a Total calibration factor of 1 the level
displayed is 5.0 and the range of decades is E-05 to E-11. If a Total
calibration factor of 2.0 is used the Trip level will be 1.0 with the
range of decades as E-04 to E-10.

Total pressure readings displayed in the Channel modes are the
calibrated readings. Use care when setting the alarm levels in the
channel modes since it is possible to set them to a level that can
never occur when the Total calibration factor has been applied.
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Total Pressure Microvision Plus

MV

Total pressure can optionally be measured by an external gauge
connected to one of the four analogue inputs. To alter the total
pressure measurement method select File | Preferences | Total
Pressure from the menu bar in the mode select screen. The Total
Pressure Measurement dialog box will be displayed as shown
below.

With the Internal RGA selected (this is the default) as the
measurement method the scaling factor may be applied by clicking
on the arrows to the right and left of the Scale Factor scroll bar,
dragging the cursor of the scroll bar or clicking on the Scale
Factor value box and typing in the value. The operation of the
scaling factor is described in the previous section.

An external total pressure gauge providing either a linear output or
a logarithmic output may be used. To use a gauge with a linear
output click on the External (Linear Scale) radio button, select
the analogue input to which the gauge is connected from the
Connect to input dropdown list box then enter the pressure which
corresponds to a gauge output of 10V.

To use a gauge with a logarithmic output click on the External
(Log Scale) radio button, select the analogue input to which the
gauge is connected from the Connect to input dropdown list box
then enter the pressures which correspond to a gauge output of 1V
and 5V.

Details of the output voltage versus pressure should be obtained
from the gauge manufacturers documentation.

Details of the analogue inputs can be found in the Microvision Plus
manual.
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5.1.14. Accuracy

The accuracy code allows a trade off to be made between overall
scan speed and stability of results. It operates by modifying the
sampling time at each discrete point in the mass scan. The highest
accuracy code is 5 which gives the slowest scan speed with the
most stable results, the lowest is 0 which gives the fastest scan
speed with less stable results.

Although the actual scan speed of the instrument is always altered
when this parameter is changed, you may not detect a change in
the scan speed from the speed of the scan dot. If this occurs it will
be due to the speed of your PC which is unable to process and plot
the incoming data fast enough.

The accuracy may be changed either by clicking the Accuracy
dropdown list box on the setting bar and picking a new accuracy or
selecting Settings | Accuracy . . . from the menu bar to display the
mode Settings dialog box. Click on Accuracy and then click on the
required accuracy code.

5.1.15. Range

The range parameter is the exponent of the partial pressure
measured. The range setting determines the level of amplification
applied to the signal. The amplification will be the sum of the
detector gain and electronic gain of the instrument. It is variable in
the range E-05..E-11 when the faraday detector is selected, E-
07..E-13 when the multiplier detector is on with a gain of x100 or
E-08..E-14 when the multiplier detector is on with a gain of x1000.

For any given range setting the detection system can detect signals
in the range 0.00 to 9.99 in 0.01 steps i.e. 3 decades. Obviously
results in the range 0.00 to 0.10 have coarse step sizes and may be
obscured by random baseline noise. Peaks in the range 1.00 to 9.99
will give the best results in terms of signal to noise ratio and
resolution.
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In all modes the range is selected from a dropdown list box which
always contains entries in the range E-5 to E-14. These values are
not valid for certain Detector and Multiplier gain settings. You can
select any range and you will be notified of the changes in Detector
settings should they be required.

In the Bar Chart, Leak Check and Analogue modes the range may
be changed either by clicking the range dropdown list box on the
setting bar and clicking on a new range or by selecting Settings |
Range . . . from the menu bar. The mode Setting dialog box will
be displayed, click on the Range E- dropdown list box and click on
the required range in the dropdown list.

In the Peak Jump mode the range may be changed by clicking on
the Channel button for the desired channel. The Channel Setting
dialog box will be displayed, click on the Range E- dropdown list
box and then click on the desired value in the dropdown list.

In the Multi Trend and Fast Scan modes the range may be changed
by clicking the appropriate Mass box in the Key panel for the
desired channel. The Channel Setting dialog box will be displayed,
click on the Range E- dropdown list box and then click on the
desired value in the dropdown list.

5.1.16. Autorange

The autorange feature enables the range of the instrument to be
adjusted automatically as the partial pressures vary over a large
number of decades. If a partial pressure exceeds a value of 9.60 the
range will be decreased by one decade until the minimum range for
the selected detector is reached. If the partial pressure is less than
0.70 then the range is increased by one decade until the range is
one decade less than the maximum range for the selected detector.
Autoranging will only occur when a filament is switched on.
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Autorange performs the same basic function in all the scanning
modes but the details vary slightly. In Bar Chart and Analogue
modes an autorange operates on the value of the largest peak
scanned, whereas in Peak Jump and Multi Trend modes each
channel may be autoranged independently. In Leak Check the
autorange feature operates on the selected probe gas.

In the Bar Chart, Leak Check and Analogue modes autoranging
may be turned on and off either by clicking the Autorange button
on the setting bar or by selecting Settings | AutoRange Enabled
from the menu bar.

In Peak Jump the autorange may be enabled by clicking the
appropriate Channel button for the desired channel the Channel
Setting dialog box will be displayed, click on the Autorange check
box.

In Multi Trend and Fast Scan the autorange may be enabled by
clicking the appropriate Mass box for the desired channel the
Channel Setting dialog box will be displayed, click on the Channel
Enabled check box.

We recommend users not to use Autorange when leak checking.

5.1.17. Grid

A grid can be overlaid on the graphs of all scanning modes
allowing partial pressures to be read more precisely. In the Multi
Trend mode the grid is shown as a series of dots so that both partial
pressure and scan time can be read.

For exact readings the Cursor feature should be used.
In all modes the grid can be enabled by either clicking on the Grid

button on the setting bar or by selecting the View | Grid Enabled
from the menu bar.
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5.1.18. Cursor

A Cursor is available in all scanning modes allowing masses to be
identified and exact partial pressures to be read from the graph.
When the cursor is enabled move the mouse pointer onto the graph
and press the left mouse button and drag the mouse pointer across
the peaks.

In the Multi Trend mode partial pressures for each enabled channel
are shown on the expanded key panel along with the scan time.
While the left mouse button is pressed you can drag the cursor to
any position on the time axis to read the partial pressures of a
particular scan. Releasing the left mouse button will cause the
partial pressures and time of the current scan to be displayed.

In all other modes the cursor information is shown in the cursor
panel at the top of the graph. As you drag the mouse from side to
side the mouse cursor will "hop" to the top of the adjacent partial
pressure reading and update the cursor information. In Bar Chart,
Analogue and Peak Jump modes the cursor position is fixed to the
current mass or channel when the left mouse button is released.
The partial pressure reading is then updated each time that mass or
channel is scanned. In Leak Check the current reading is displayed
when the left mouse button is released.

In all modes the cursor can be enabled by either clicking on the
Cursor button on the setting bar or selecting View | Cursor from
the menu bar.

5.1.19. Set All

Selecting Settings | Set All. .. or pressing CTRL+E causes the
settings box for the current scanning mode to be displayed so that
any of the operating parameters may be altered.
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5.2. Operating Modes

5.2.1. Bar Chart

The following topics are specific to the Bar Chart mode.
Bar Chart Overview

First Mass Bar Chart

Mass Span Bar Chart

Logarithmic Axis Bar Chart

Library

Background

The following general topics apply to the Bar Chart mode.
Disk Store

Printing

Multiplier Detector

Accuracy

Range

Autorange

Total Pressure Measurement
Total Pressure Microvision Plus
Grid

Cursor

RF Select

Set All

Bar Chart Overview
A typical Bar Chart display is shown below.
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=| RGA for Windows Head 1 - [Bar Chart] -]~
File V¥iew Filament Multiplier Setllngs Mode Help
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Total Pressure 1.3E-06
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24
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HEnahIe.-’" ble the ge feat:

This mode allows one of a number of pre-set ranges of consecutive
masses to be scanned. The starting mass (First mass) can also be
specified. This mode is used for taking a general overview of the
vacuum system. The Bar Chart mode can operate with either a
logarithmic or linear y-axis. Mass spectra library, background and
background subtract facilities are also provided in this mode.

In the linear mode the scan is performed on a single range and the
partial pressures measured are plotted on a linear y-axis in the
range 0.00 to 9.99. The autorange feature can be used to
automatically adjust the range at the end of each scan so that the
largest peak will appear on scale.

The logarithmic mode allows partial pressures to be measured over
a specified range between 1 and 7 decades and the results are
displayed on a logarithmic scale.
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The actual mass range scanned is (First mass - 0.5amu) to (First
mass + Mass span +0.5amu). For each amu in the scan, the
maximum intensity around the nominal peak centre is determined
and it is this value which is plotted.

To start the Bar Chart mode either cl/ick on the Bar chart button on
the icon bar or select Mode | Bar Chart from the menu bar.

First Mass Bar Chart

The starting mass of the scan is determined by this parameter. It is
variable in the range of 1 to (maximum mass - mass span +1). The
label on the x-axis will always start with a mass one less than the
first mass and is not included in the scan. To increment and
decrement the first mass, click the up (1) and down (¥) arrow
buttons next to the first mass button on the setting bar. To set it
either click the first mass button or select Settings | First Mass
from the menu bar. The Bar Chart Settings dialog box will be
displayed. The first mass may be changed by clicking on the spin
buttons or typing a new value. Selecting Settings | Set All ... . or
pressing CTRLA+E will also display the Bar Chart Settings dialog
box.

Mass Span Bar Chart

This parameter determines the number of consecutive masses that
will be scanned. It can be set to a value in the following list up to
the maximum mass of your instrument:- 10, 20, 50, 100, 150, 200,
300. To increment or decrement the mass span, click the up (T) and
down (J) buttons next to the mass span button on the setting bar.
To set it either click the mass span button or select Settings | Mass
Span from the menu bar. The Bar Chart Settings dialog box will
be displayed. Click on the mass span dropdown list box and then
click on the required value.

Logarithmic Axis Bar Chart
The logarithmic mode can be enabled and disabled by either
pressing the Log button on the setting bar or using the Setting |
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Log Axis menu item. There is also a Log Axis check box in the Bar
Chart Settings window. When logarithmic mode is enabled the
Range box on the setting bar will not be shown and Autoranging is
automatically enabled.

Note that when the logarithmic axis is selected a complete scan
will consist of a scan of the selected masses on each of the selected
gain ranges. The scan dot may appear to pause and jump over
masses, this is done to save time and increase the scan speed. The
x-axis label will change between Mass (a.m.u.) and Scanning E-nn
to re-assure the user that the instrument is functioning correctly.

Log axis start E-

This parameter is set from the Settings | Log Start Range... or
from the Bar Chart Setting window which is accessed using the
Settings | Set All menu item. It is the highest pressure range that
will be used during the scan, and partial pressures up to 9.99 on
this range will be displayed. This control is only enabled when
Logarithmic mode is selected. To set it click on the Log Axis Start
E- dropdown list box and then click on the required value.

Log axis end E-

This parameter is set from the Settings | Log End Range... or
from the Bar Chart Setting window which is accessed using the
Settings | Set All menu item. 1t is the lowest pressure range that
will be used during the scan, and partial pressures down to 1.00 on
this range will be displayed. This control is only enabled when
Logarithmic mode is selected. To set it c/ick on the Log Axis End
E- dropdown list box and then click on the required value.

Library

Within the Bar Chart mode a standard library of 62 common mass
spectra is provided which may be extended to include your own
custom spectra. It is possible to search the library for occurrences
of a particular mass as either the major peak or for any occurrence
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of that peak. This is achieved through the "Select Library Entries".
Only the spectra that meet these criteria will be available as you
step through the library entries.

The Library functions are accessed by pressing the Library button
on the setting bar or by selecting Mode | Library from the menu
bar.

When the library is displayed the window is split into two with the
live spectra on top and the library and its controls below, as shown
in below. Above the library spectra, a label in the form "name (n of
m)" is displayed, where name is the entry name, n is the entry
number and m the number of entries meeting the select criteria.
The library spectra are always normalised when plotted so that the
major peak is full scale and the minor peaks are scaled relative to
the major peaks.
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The y-axis for the library spectra is always the same as the y-axis
for the live spectra. Suppose the log axis starts at E-6 and ends at
E-9 and we select the Carbon Dioxide library entry. The major
peak of Carbon Dioxide is mass 44 so this will be displayed as
1x107. The second peak occurs at mass 28 and is 11% (to view
the various masses and their intensities click on the Edit button) of
the 44 peak so will be displayed as a pressure of 1.1x10°. If we
change the y-axis to start at E-7 and end at E-10 the 44 will now be
shown as a pressure of 1x10°® and the 28 peak as a pressure of
1.1x107. The same follows when using the linear axis, the major
peak will always be shown as a pressure of 10 on the selected gain
range.

When the library is enabled the Cursor will operate on both the live
spectra and the library spectra.

The following is a description of the functions of the library
buttons:-

Previous
Press this button to move to the previous library entry that meets
the select criteria.

Next
Press this button to move to the next library entry that meets the
select criteria.

Select

Used to open the "Select Library Entries" window to enable the
select criteria to be set. The library select feature is explained in
section Library select.

Edit

Used to open the "Library Edit" window which allows an existing
library entry to be modified. The library edit feature is described in
section Library edit.
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Add

Used to open the "Add Library Entry" window which allows a new
library entry to be created. Section Library add describes adding
spectra.

Delete

Used to delete the current library entry. Any of the library spectra
may be deleted so it may be worth making a backup copy of the
library before you start deleting entries. To back up the library
make a copy of the file spectra.mdb which can be found in the
same directory as RGA for Windows, C:\SPECTRA if you have
used the default setting when installing the software.

Library select
Click on the Select button to display the Library Select dialog box,
shown below.

Select Library Entries E

Selected Mass: |28 E @ As Major Peak
) Az Any Peak

Ok Cancel |

Select Library Entries operates as a filter on the library entries,
initially 62 spectra. With select disabled all 62 entries are available
and Carbon Dioxide for example will be displayed as (12 of 62).
With select enabled only spectra containing a chosen mass or a
chosen mass as the major peak will be available.

To enable Select Library Entries cl/ick on the Select button in the
Library window to display the Select Library Entries dialog box.
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Check Select Enabled then, enter the mass of interest in the
Selected Mass: box either by typing the value or by using the spin
buttons. Click on the As Major Peak radio button to display only
those spectra where the chosen mass is the major peak or click on
the As Any Peak radio button.

For example, choose mass 28 and select As Any Peak the 62
entries in the standard library will be filtered down to 15 which
contain a peak at mass 28. Select mass 28 as the major peak and
there will be 5 library entries available.

Library edit

To edit a library entry select the required spectrum by using the
Next and Previous buttons in the library window then click on the
Edit button. The Library Edit dialog box will be displayed as
shown below.

Library Edit [ ]
Edit: Carbon Diozide
Formula: |[:I]2 |
Maiurgeak:
Comment: -]
[
Mass Intensity: Mass: Intensity:
2 o B[ B[ B
e B B L BB
iz B0 Bl B[ &
s B B[ BL__F
B B [ L #
L B B (L B[
L B B B &
Ok | Cancel |
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All of the entries may be edited except for the name (Carbon
Dioxide in the above graphic). Position the cursor in the
appropriate box and type the required value or text or use the spin
buttons. Once you have completed the changes click on the Ok
button.

Library add

To add a library entry click on the Add button in the library
window. A dialog box virtually identical to the Library Edit dialog
box will be displayed. Proceed in the same way as for editing a
library entry except you must now add a name.

Library files

The Library data is contained in the file spectra.mdb. You can add,
modify or delete library entries using the library features provided
in RGA for Windows, but it is also possible to modify the library
database using Microsoft Access.

The information contained in the Library database is:

Entry name:

This is the name which is displayed under the library spectrum
when it is viewed and must uniquely identify the entry.

Formula:

An optional formula can be entered in this field.

Comment:

Optional comment can be entered in this field.

Major Peak:

The amu value of the major peak is entered in this field. It has an
implied intensity of 1000.

Minor Peaks:

Up to 14 additional minor peaks can be included in a library
spectrum. To specify a minor peak the amu and the intensity of the
peak relative to the major peak (intensity 1000) must be specified.
The minor peaks intensities can be set to values between 1 and
1000.
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Background

In the Bar Chart mode the Background facility provides a method
of visually comparing the active spectra with a previously stored
scan. In addition, using the Background Subtract feature, it is
possible to subtract the currently selected background from the
active spectra.

Backgrounds function in both Linear and Logarithmic modes of
Bar Chart but it is recommended that the Logarithmic setting be
used, since if a peak is outside the range 0.01 to 9.99 on the current
gain range, it is of no use.

A background stored in Linear mode may be used in a Logarithmic
mode and vice-versa, subject to the limitations described above.

The background is accessed by pressing the Background button on
the setting bar or by selecting Mode | Background from the menu
bar.

When a background is active the display is split into two, see the
graphic below, with the live spectra on top and the background and
its controls below. Above the background spectrum, a label giving
the background name is displayed.
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5Select/deselect the Background feature.

The following is a description of the function of the background
buttons:-

Previous
Press this button to move to the previous background entry.

Next
Press this button to move to the next background entry.

Store

Used to save the current spectrum to a background. The default
background name can be used or a user defined name may be
entered. In addition an optional comment may be entered at this
time. When store is selected the entire scan is transferred into the
background. If all peaks have a peak height of 0.00 then the
background will not be stored.
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Delete

Used to delete the current background entry. A confirmation is
requested but once this is accepted RGA for Windows cannot
recover the information deleted.

Info

Used to open the "Background Information" window that gives
details on the conditions under which the background was stored
along with the any comments.

The background data is contained in the file spectra.mdb. You can
add or delete backgrounds in RGA for Windows, but it is also
possible to modify the background database using Microsoft
Access.

The information contained in the database is stored in the two
tables Background Header and Background Peaks.

Background header

The Background Header information indexes into one or more
entries in the Background Peaks table. Other information is stored
in the header which relates to the system settings when the
background was stored. The fields included are Background ID,
Name, Comment, Mode, Software Version, Date/Time, Filament
State, Multiplier State, Multiplier Gain, Accuracy, Display Axis,
High Gain, Low Gain, Last Mass, First Mass, Total Enabled and
Total Pressure.

Background peaks

An entry is made in this table for every peak that has a non zero
value in the background. It is linked to the header table with the
Background ID. The entry consists of the mass number and its
intensity.

Background subtract
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The background subtract feature allows any stored background to
be subtracted from the active spectra. If no background spectra
have been stored the background subtract button will be grayed
out.

While it is allowed to subtract a background stored in Linear mode
from a Logarithmic scan and vice versa it is not recommended as
this will lead to a reduction in accuracy.

To subtract a background first enable background display, select
the desired background, then either c/ick on the background
subtract button on the setting bar or select Mode | Background
Subtract from the menu bar. Backgrounds may be subtracted
either with or without a background displayed.

Note: It is not possible to subtract library spectra from the active
spectra.

When a background is being subtracted from the active spectra the
x-axis label will change from "Mass a.m.u." to "Live - Background
Name"

5.2.2. Peak Jump

Peak Jump

The following topics are specific to the Peak Jump mode.
Peak Jump Overview

Peak Jump Channel Features

Alarms

Peak Jump Features

The following general topics apply to the Peak Jump mode.
Disk Store

Printing

Multiplier Detector

Accuracy
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Total Pressure Measurement
Total Pressure Microvision Plus
Grid

Cursor

RF Select

Set All

Peak Jump Overview

Peak Jump is a channel based scanning mode. A typical Peak Jump
display is shown below. Twelve channels are available which are
scanned in sequence. Each of the channels has a set of parameters
which may be set independently.
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File View Filament Multiplier Settings Mode Help
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Channel

HExil the Peak Jump mode.

Peak Jump has two display modes. The results may be plotted on
either a Logarithmic y-axis with a selectable number of decades or
on a linear y-axis showing the results in the range 0.00 to
9.99.When Logarithmic mode is selected, autorange is
automatically enabled for all channels. This allows partial

RGA for Windows Manual
LP101005 Rev 2.50 Page 159



pressures to be measured and stored over the full range of the
selected detector, while only the decades of immediate interest are
displayed.

This mode enables you to individually set the mass in any channel
for partial pressure measurement. Alternatively you may select
either total pressure (TOT) or, one of the built in analogue inputs.
You can assign a channel to either a fixed range or, set the channel
into autorange and select the detector to be used.

This mode also has a high and low alarm capability for each
channel. The alarm condition is triggered if the magnitude of a
peak exceeds the high alarm setting or falls below the low alarm
setting. The peak is plotted in red if its magnitude falls inside the
alarm range, an audio tone will sound if the audio alarm is enabled
and an output is set true on the relevant pin of the AUX /O
connector on the control unit.

Alarms

High alarm

The High Alarm Enable and the High Alarm parameters are
displayed in the Channel Settings dialog box. The High Alarm
parameter is the partial pressure that must be exceeded to activate
the alarm. When enabled the High Alarm arrow symbol will
appear to the right of the peak plot. When disabled the High Alarm
arrow symbol will disappear.

The range over which the High Alarm operates depends on the
type of detector the instrument is fitted with. For all detectors the
highest pressure setting is 9.9E-05. The lowest setting is 0.1E-11
for faraday only systems, 0.1E-13 for x100 gain multipliers and
0.1E-14 for x1000 gain multipliers. The alarm value may be set in
0.1 steps.

To enable the High Alarm click on the High Alarm check box in
the Channel Settings dialog box to check it. The High Alarm
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setting may then be entered via the Mantissa box and the Range
E- dropdown list box. Click on the spin buttons to adjust the
Mantissa. Click on the Range E- dropdown list box and select the
required value from the dropdown list by clicking on it. The values
in the Range E- dropdown list will depend on the type of detector
your system is fitted with.

The other way of setting the High Alarm once it has been enabled
is to drag the High Alarm symbol to change its value. If the alarm
value is outside the current display range it will be shown at either
the top or the bottom of the graph but the actual value can still be
increased or decreased further by continuing to move the mouse.
With this method of setting the High Alarm the maximum possible
range of values 9.9E-05 to 1.0E-18 is shown.

Low alarm

The Low Alarm Enable and the Low Alarm parameters are
displayed in the Channel Settings dialog box. The Low Alarm
parameter is the partial pressure that must be exceeded to
deactivate the alarm. When enabled the Low Alarm arrow symbol
will appear to the right of the peak plot. When disabled the Low
Alarm arrow symbol will disappear.

The range over which the Low Alarm operates depends on the type
of detector the instrument is fitted with. For all detectors the
highest pressure setting is 9.9E-05 with 0.1 steps. The lowest
setting is 0.1E-11 for faraday only systems, 0.1E-13 for x100 gain
multipliers and 0.1E-14 for x1000 gain multipliers.

To enable the Low Alarm click on the Low Alarm check box in
the Channel Settings dialog box to check it. The Low Alarm setting
may then be entered via the Mantissa box and the Range E-
dropdown list box. Click on the spin buttons to adjust the Mantissa.
Click on the Range E- dropdown list box and select the required
value from the dropdown list by clicking on it. The values in the

RGA for Windows Manual
LP101005 Rev 2.50 Page 161



Range E- dropdown list will depend on the type of detector your
system is fitted with.

The other way of setting the Low Alarm once it has been enabled
is to drag the Low Alarm symbol to change its value. If the alarm
value is outside the current display range it will be shown at either
the top or the bottom of the graph but the actual value can still be
increased or decreased further by continuing to move the mouse.
With this method of setting the Low Alarm the maximum possible
range of values 9.9E-05 to 1.0E-18 is shown.

Peak Jump Channel Features

In this mode, most of the parameters and controls relate to
individual channels. All channel parameters can be set from the
Channel Settings dialog box which is accessed by clicking on the
channel button. The channel button is the button under the peak
indicating the mass number for that channel.

Channel enabled

The channel enabled parameter in the Channel Settings dialog box
allows the channel to be enabled or disabled. When disabled the
channel will be omitted from the scan and the Peak surround (if
enabled) will not be displayed. To enable the channel check
Channel Enabled.

Range

The range feature operates in a similar way to the other modes
except each channel can have its own range. To select a range click
on the Range E- dropdown list box in the Channel Settings dialog
box, then click on the required range from the dropdown list.

Autorange

The Autorange feature operates in a similar way to the other modes
except each channel can be set to autorange independently. In
logarithmic mode all channels autorange automatically regardless
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of the setting. To switch Autoranging on in the Channel Settings
dialog box click on Autorange to check it.

Mass

The mass parameter determines the type of measurement made in
the channel. Normally it will be the mass number when a partial
pressure measurement is to be performed (e.g. 28 for Nitrogen, 32
for Oxygen, 18 for Water etc.). To adjust the mass in the Channel
Settings dialog box click on the increment or decrement spin
button or click on the mass number box and type in the required
value. Alternatively you may select either total pressure (TOT) or
one of the built in analogue inputs. When using the
increment/decrement buttons TOT, AIl and AI2 can be selected by
decrementing below mass 1 or they may be typed in.

Multiplier

Each channel can use either the faraday or multiplier detector
independently. The Multiplier check box is used to enable or
disable the multiplier detector. If it is not checked the peak will be
measured using the faraday detector. When checked the multiplier
detector will be used for that channel providing the global
multiplier control has been enabled. The multiplier button on the
icon bar controls and indicates the current global multiplier setting.
If the global multiplier is not enabled when multiplier is selected in
a channel, that channel will not be read.

As with other modes the multiplier gain can be set to x100 or
x1000. To select the gain click on the Multiplier Gain: dropdown
list box and then click on the required gain in the dropdown list.
The Multiplier Gain: control is only available when the multiplier
detector is selected.

Peak Jump Features
Ratio with channel

This feature is not available in the Peak Jump mode.

Specific features
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Peak surround

This feature can be enabled or disabled by selecting View | Peak
Surround from the menu bar or by clicking on the Peak surround
button on the setting bar. When enabled the value of the partial
pressure is displayed above the peak and a box is drawn around the
peak. When enabled, Peak surround is only applied to enabled
channels.

Audio alarm

An audio alarm can be enabled so that the control unit produces a
tone whenever the high or low alarm settings are exceeded. Click
on the Audio Alarm button on the settings bar or select Settings |
Audio Alarm Enabled from the menu bar to enable/disable this
feature.

Logarithmic axis

The results in Peak Jump may be plotted on either a Logarithmic y-
axis with a selectable number of decades or on a Linear y-axis
showing results in the range 0.00 to 9.99. To change the displayed
axis click on the Log button on the setting bar or select Settings |
Log Axis from the menu bar. When the axis style is changed the
existing peak data will be redrawn with the new axis style.

Log display decades

In log mode two dropdown list boxes similar to the Range control
in other modes are displayed on the setting bar. These determine
which decades are displayed. They can also be set from the Peak
Jump Settings dialog box. To change the To: or From: range click
on the appropriate box then click on the required range in the
dropdown list.

The From: range must be less than or equal to the To: range.

In log mode data will be acquired over all ranges available for the
selected detector regardless of the displayed decades.
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5.2.3. Multi-Trend

The following topics are specific to the Multi Trend mode.
Mutli Trend Overview

Multi Trend Channel Features

Alarms in Multi Trend

Specific Multi Trend Features

The following general topics apply to the Multi Trend mode.
Disk Store

Printing

Multiplier Detector

Accuracy

Total Pressure Measurement

Total Pressure Microvision Plus

Grid

Cursor

Mutli Trend Overview
A typical Multi trend display is shown below. Multi Trend is a
channel based scanning mode. Twelve channels are available

which are scanned in sequence. Each of the channels has a set of

parameters which may be set independently. It is similar to the
Peak Jump mode in operation but the results are displayed as a
scrolling trend of pressure versus time.
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Multi Trend has two display modes. The results may be plotted on
either a Logarithmic y-axis with a selectable number of decades or
on a Linear y-axis showing results in the range 0.00 to 9.99.

The results from each enabled channel are plotted in the colour
shown on the Key panel. The results from the channels are plotted
as they are scanned. If the time interval selected is shorter than the
time required to complete the scan, then the results will be plotted
as soon as they become available.

The time axis can be labelled with either the real time or the time
elapsed from starting the mode. The time axis will be marked with
a tick when a period of 10 times the time interval has elapsed. At
this time, if there is sufficient space, the tick will be labelled with
either the elapsed or real time.

The results plotted scroll from left to right with the newest results
appearing at the left of the display to emulate a chart recorder
display.
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This mode enables you to individually set the mass in any channel
for partial pressure measurement. Alternatively you may select
either total pressure (TOT) or, one of the built in analogue inputs.
You can assign a channel to either a fixed range, or set the channel
to autorange and select the detector to be used.

This mode has a high and low alarm facility for each channel. If
the partial pressure measured exceeds the high alarm setting or
falls below the low alarm setting the output of the relevant Aux I/O
pin is set true and an audio tone is generated if audio tone is
enabled.

Multi Trend Channel Features

In this mode, most of the parameters and controls relate to
individual channels. All channel parameters can be set from the
Channel Settings dialog box which is accessed by clicking on the
mass label on the Key Panel. The trend data is plotted in the
colours indicated in the Key Panel.

Channel enabled

The channel enabled parameter in the Channel Setting dialog box
and the Colour panel in the Key Panel allow individual channels to
be enabled or disabled. To enable a channel check the Channel
Enabled check box in the Channel Settings dialog box or click on
the plot colour box in the Key Panel. When disabled the plot
colour box is reduced in size and the channel will be omitted from
the scan.

Range

When using the linear axis, the range feature operates in a similar
way to the other modes except each channel can have its own
range. To change the range cl/ick on the mass label in the Key
Panel, in the Channel Settings dialog box click on the Range E-
dropdown list box and then click on the required range in the drop
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down list box. In Log Axis display all channels automatically
autorange.

Autorange

The Autorange feature operates in a similar way to the other modes
except each channel can be set to autorange independently unless
Log Axis display is used, when all channels automatically
Autorange. Click on the Autorange check box in the Channel
Settings dialog box to enable autoranging for a channel.

Mass

The mass parameter determines the type of measurement made in
the channel. Normally it will be the mass number when a partial
pressure measurement is to be performed (e.g. 28 for Nitrogen, 32
for Oxygen, 18 for Water etc.). To adjust the mass in the Channel
Settings dialog box click on the increment or decrement spin
button or click on the Mass box and type in the required value.
Alternatively you may select either total pressure (TOT) or one of
the built in analogue inputs. When using the increment/decrement
buttons TOT, All and AI2 can be selected by decrementing below
mass 1 or they may be typed in.

Multiplier

Each channel can use either the faraday or multiplier detector
independently. The Multiplier check box is used to enable or
disable the multiplier detector. If it is not checked the peak will be
measured using the faraday detector. When checked the multiplier
detector will be used for that channel providing the global
multiplier control has been enabled. The multiplier button on the
icon bar controls and indicates the current global multiplier setting.
If the global multiplier is not enabled when multiplier is selected in
a channel, that channel will not be read.

As with other modes the multiplier gain can be set to x100 or
x1000. To select the gain click on the Multiplier Gain: dropdown
list box and then click on the required gain in the dropdown list.
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The Multiplier Gain: control is only available when the multiplier
detector is selected.

Alarms in Multi Trend

High alarm

The High Alarm Enable and the High Alarm parameters are
displayed in the Channel Settings dialog box. The High Alarm
parameter is the partial pressure that must be exceeded to activate
the alarm.

The range over which the High Alarm operates depends on the
type of detector the instrument is fitted with. For all detectors the
highest pressure setting is 9.9E-05. The lowest setting is 0.1E-11
for faraday only systems, 0.1E-13 for x100 gain multipliers and
0.1E-14 for x1000 gain multipliers. The alarm value may be set in
0.1 steps.

To enable the High Alarm click on the High Alarm check box in
the Channel Settings dialog box to check it. The High Alarm
setting may then be entered via the Mantissa box and the Range
E- dropdown list box. Click on the spin buttons to adjust the
Mantissa. Click on the Range E- dropdown list box and select the
required value from the dropdown list by clicking on it. The values
in the Range E- dropdown list will depend on the type of detector
your system is fitted with.

Low alarm

The Low Alarm Enable and the Low Alarm parameters are
displayed in the Channel Settings dialog box. The Low Alarm
parameter is the partial pressure that must be exceeded to
deactivate the alarm.

The range over which the Low Alarm operates depends on the type
of detector the instrument is fitted with. For all detectors the
highest pressure setting is 9.9E-05 with 0.1 steps. The lowest
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setting is 0.1E-11 for faraday only systems, 0.1E-13 for x100 gain
multipliers and 0.1E-14 for x1000 gain multipliers.

To enable the Low Alarm click on the Low Alarm check box in
the Channel Settings dialog box to check it. The Low Alarm setting
may then be entered via the Mantissa box and the Range E-
dropdown list box. Click on the spin buttons to adjust the Mantissa.
Click on the Range E- dropdown list box and select the required
value from the dropdown list by clicking on it. The values in the
Range E- dropdown list will depend on the type of detector your
system is fitted with.

Specific Multi Trend Features

Ratio with channel

This allows the cursor value displayed in the Key panel to be
expressed as a ratio of that channel’s reading and another selected
channel’s reading. To enable ratio click on the Ratio with channel
check box to check it, then click on the dropdown list box and
select the channel to ratio with from the list by clicking on it. The
channel identifier in the Key panel will change from one colour to
two colours to indicate which channels are being ratioed. The
channel used for the ratio must be enabled in order to obtain a ratio
value. The trend displayed will the partial pressure measurement
not the ratio.

For example:

Channel 1 is set to mass 28 and is measuring 6 x 10-7 mBar.
Channel 2 is set to mass 32 and is measuring 1.5 x 107 mbar. In
the Channel 1 settings dialog box Ratio with channel is checked
and in the dropdown list channel 2 (mass 32) is selected.

The channel identifier for channel one will be red and yellow and
the cursor value displayed in the Key panel next to channel 1 will
be:

4x10" (from 6 x 107 /1.5 x 107)

RGA for Windows Manual
LP101005 Rev 2.50 Page 170



Time interval

The time between plotting the scans on the screen may be set
anywhere between one second and 30 minutes, in one second
increments. To increment or decrement the interval, c/ick the up
and down buttons next to the interval button on the setting bar. To
set the interval either click the Interval button or select Settings |
Interval ... from the menu bar.

Elapsed time

Every 10 times the time interval, the trend will be marked with a
tick on the time axis, and if there is sufficient space, the time is
printed. You may elect to show this time either as the time elapsed
from the start of the mode or as real time taken from your PC’s
clock. If the real time clock is incorrect, select Control Panel in
Windows main group, then select Time/Date and set the correct
time and date.

Win95 Click on the Start button on the Taskbar then select
Settings | Control Panel. Double click on the
Time/Date icon in the Control Panel window.

When the elapsed time is changed, the existing peak data will be
redrawn with the new time displayed. To change from elapsed to
real displayed time select View | Time Label | Display Elapsed
Time from the menu bar.

Vertical label

The time labels can be displayed vertically or horizontally. To
enable the vertical label select View | Time Label | Vertical Label
from the menu bar. Vertical time labels are not available if all
vertical labels have been disabled from the File | Preferences |
Vertical Labels menu item in the Mode Select screen. Vertical
labels use more Windows system resources.

Continuous trace
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The trace can be plotted as either dots, with one dot representing
each measurement, or as a series of lines joining the dots. To
enable the continuous trace select View | Continuous Trace from
the menu bar.

Label trace

When printing a trend to a black and white printer it is possible to
label each trace with its channel number. To enable this feature
select File | Label Trace from the menu bar. When enabled, this
feature will increase the printout time considerably on some
printers.

Colour trace

If you have a colour printer installed you can print the trend traces
in colour. Similar colours are used on the printout to those
displayed on the screen except for white which will appear as grey.
To enable/disable this feature select File | Colour Trace from the
menu bar.

Log axis

The results in Multi Trend may be plotted on either a Logarithmic
y-axis with a selectable number of decades or on a linear y-axis
showing results in the range 0.00 to 9.99. To change the displayed
axis click on the Log button on the setting bar or select Settings |
Log Axis from the menu bar. In Log axis display all channels will
autorange within the limits of Log Axis Start range to Log Axis
End range. When the axis style is changed the existing trend data
will be redrawn with the new axis style.

Log display decades

In log mode two dropdown list boxes similar to the Range control
in other modes are displayed. These determine which decades are
displayed. To change the From: or To: range click on the
appropriate dropdown list box on the setting bar then click on the
required value in the list. They can also be set from the Channel
Settings dialog box.
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The From: range must be less than or equal to the To: range.

In Log mode data will be acquired over all ranges available for the
selected detector regardless of the displayed decades.

5.2.4. Leak Check

The following topics are specific to the Leak Check mode.
Leak Check Overview
Specific Leak Check Features

The following general topics apply to the Leak Check mode.
Disk Store

Printing

Multiplier Detector

Accuracy

Range

Autorange

Grid

Cursor

Leak Check Overview

A typical Leak Check display is shown below.This mode’s main
use, as the name implies, is to locate real leaks in your vacuum
chamber. In general this is done by taking a bottle of probe gas,
usually helium and tuning the RGA to that probe gas. The probe
gas is then sprayed over the vacuum chamber, especially near
flanges, feedthroughs and welds, until an increase in the peak
height is observed. To assist when you are out of sight of the
screen an audio tone can be selected. For really large chambers an
optional remote headset is available.
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The second use of Leak Check is as a general purpose monitor of
single peak height with either very fast response or very stable
readings.

The peak height is displayed both as a trend to give an historical
record and as a vertical bar clearly showing the current value.

This mode does not scan across the width of a peak and report the
maximum value but instead it sits at one point on the peak. This
point is specified by the mass offset parameter and may be
adjusted to ensure the centre of the peak is being measured. For
normal leak checking the offset may be set to zero.

The accuracy parameter allows readings to be taken at up to 156
times per second (accuracy 0) or to integrate each reading for 0.25
seconds (accuracy 5).
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The mode also has the ability to autorange, however this feature
should be used with care as it is possible for a peak to change in
value by close to one (or more) decades and this change be missed.

Specific Leak Check Features

Probe gas mass

This is the mass of the gas being used to do the leak checking. This
is usually Helium (mass 4) but for systems where it is undesirable
to allow Helium into the vacuum chamber, such as cryo-pumped
systems, then Argon (mass 40) is often used. The probe gas is
variable in the range of 1 to the maximum mass of the instrument.
To increment or decrement the probe gas mass, click the up and
down buttons next to the probe gas mass button on the setting bar.
To set it either click the probe gas mass button or select Settings |
Probe Mass . . . from the menu bar.

Mass offset

This parameter determines the exact point on the peak where
measurements will be made. It can be set to a value between -0.5
amu and +0.47 amu in steps of approximately 0.03 amu. To
increment or decrement the mass offset, cl/ick the up and down
buttons next to the mass offset button on the setting bar. To set it
either click the mass offset button or select Settings | Mass Offset
. . . from the menu bar.

Audio tone

An audio tone with a frequency (pitch) proportional to the peak
height currently being measured may be enabled or disabled, the
higher the frequency the larger the peak is. To switch it on and off
either click the Audio Tone button on the setting bar or select
Settings | Audio Enabled from the menu bar.

Continuous trace

The trace can be plotted as either dots or as lines joining the dots.
To enable/disable this feature select View | Continuous Trace
from the menu bar.
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5.2.5. Analogue

The following topics are specific to the Analogue mode.
Analogue Overview
Specific Analogue Features

The following general topics apply to the Analogue mode.
Disk Store

Printing

Multiplier Detector

Accuracy

Range

Autorange

Total Pressure Measurement
Total Pressure Microvision Plus
Grid

Cursor

RF Select

Set All

Analogue Overview

A typical Analogue display is shown below.This mode allows one
of a number of pre-set ranges of consecutive masses to be scanned.
The starting mass (First mass) can also be specified. It is generally
used to confirm that the RGA is functioning correctly and to allow
adjustments to resolution and mass alignment to be made.

The actual mass range scanned is (First mass - 0.5amu) to (First
mass + Mass span - 0.5amu). For each amu in the scan the
complete peak profile is plotted.

Specific Analogue Features

First mass

The starting mass of the scan is determined by this parameter. It is
variable in the range of 1 to (maximum mass - mass span + 1). The
label on the x-axis will always start with one half amu less than the
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first mass. To increment or decrement the first mass, click the up
and down buttons either side of the first mass button on the setting
bar. To set the first mass either click the first mass button or select
Settings | First Mass . . . from the menu bar.

Ty, RGA for Windows CEA-(2) - [Analogue]

File ‘iew Filament Muliplier Settings Mode Help
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g
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Pressure (Torr)

14 16 18 20 22 24 28 28
Mass (amu)

Mass span

This parameter determines the number of consecutive masses that
will be scanned. It can be set to a value in the following list:- 8, 16,
32, 64. To increment or decrement the mass span, click the up and
down buttons either side of the mass span button on the setting
bar. To set it either click the mass span button or select Settings |
Mass Span ... from the menu bar.

RF tuning

This feature is only available when; using a Satellite control unit
with a LM46-, LM61- or LM65- serial number which was sold
with the Windows Satellite software, and an RF head which has
been supplied as part of a complete RGA for Windows package or
a Microvision, Microvision Plus, Vac Check 100. It is not
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available with Vacscan Plus or Vacscan control units. If RF
Tuning cannot be used the menu item will be grayed out. The
facility allows the RF head to be tuned for mass alignment and
resolution. Under normal operating conditions you should not need
to adjust these settings from the factory pre-set default values for a
particular RF head and analyser combination. To open the RF
Tuning dialog box select Setting | RF tuning from the menu bar.

see RF Tuning for more details

5.2.6. Fast Scan

The following topics are specific to the Fast Scan mode.
Fast Scan Overview

Fast Scan Channel Features

Fast Scan Specific Features

The following general topics apply to the Fast Scan mode.
Disk Store

Printing

Multiplier Detector

Accuracy

Total Pressure Measurement

Total Pressure Microvision Plus

Grid

Cursor

Fast Scan Overview

Fast Scan as the name implies is a mode designed to acquire data
as fast as possible. Up to twelve channels are scanned in sequence,
each channel has a set of parameters which may be set
independently. The results are displayed as a scrolling trend. The
accuracy setting found in other modes is abandoned and replaced
with Dwell and Settle settings for each channel giving the user
maximum control over the scan speed. These settings are adjusted
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to give the required trade off between stability of the readings and
scan speed.

In other modes an amplifier zero routine is carried out at the end of
each scan. To reduce the scan time in Fast Scan the zero is done
when you enter the mode and thereafter only when the user selects
amplifier zero.

Other features are very similar to the Multi Trend mode. The
results may be plotted on either a Logarithmic y-axis with a
selectable number of decades or on a Linear y-axis showing results
in the range 0.00 to 9.99.

The results from each enabled channel are plotted in the colour
shown on the Key panel. The results from the channels are plotted
as they are scanned. If the time interval selected is shorter that the
time required to complete the scan, then the results will be plotted
as soon as they become available.

The time axis can be labelled with either the real time or the time
elapsed from starting the mode. The time axis will be marked with
a tick when a period of 10 times the time interval has elapsed. At
this time, if there is sufficient space, the tick will be labelled with
either the elapsed or real time.

The results plotted scroll from left to right with the newest results
appearing at the left of the display to emulate a chart recorder
display.

This mode enables you to individually set the mass in any channel
for partial pressure measurement. Alternatively you may select
either total pressure (TOT) or, one of the built in analogue inputs.
You can assign a channel to either a fixed range, or set the channel
into autorange and select the detector to be used.

Fast Scan Channel Features
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In the Fast Scan mode, most of the parameters and controls relate
to individual channels. All channel parameters can be set from the
Channel Settings dialog box which is accessed by clicking on the
mass label on the Key Panel. The trend data is plotted in the
colours indicated in the Key Panel.

Channel enabled

The channel enabled parameter in the Channel Setting dialog box
and the Colour panel in the Key Panel allow individual channels to
be enabled or disabled. To enable a channel check the Channel
Enabled check box in the Channel Settings dialog box or click on
the plot colour box in the Key Panel. When disabled the plot
colour box is reduced in size and the channel will be omitted from
the scan.

Range

When using the linear axis, the range feature operates in a similar
way to the other modes except each channel can have its own
range. To change the range click on the mass label in the Key
Panel, in the Channel Setting dialog box click on the Range E-
dropdown list box and then click on the required range in the
dropdown list box. In Log Axis display all channels automatically
autorange.

Autorange

The Autorange feature operates in a similar way to the other modes
except each channel can be set to autorange independently unless
Log Axis display is used, when all channels automatically
Autorange. Click on the Autorange check box in the Channel
Settings dialog box to enable autoranging for a channel. The settle
time required to get good results may change as the range changes,
this should be taken into account if autoranging is enabled.

Mass
The mass parameter determines the type of measurement made in
the channel. Normally it will be the mass number when a partial
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pressure measurement is to be performed (e.g. 28 for Nitrogen, 32
for Oxygen, 18 for Water etc.). To adjust the mass in the Channel
Settings dialog box click on the increment or decrement spin
button or click on the Mass box and type in the required value.
Alternatively you may select either total pressure (TOT) or one of
the built in analogue inputs. When using the increment/decrement
buttons TOT, All and AI2 can be selected by decrementing below
mass 1 or they may be typed in.

Multiplier

Each channel can use either the faraday or multiplier detector
independently. The multiplier check box is used to enable or
disable the multiplier detector. If it is not checked the peak will be
measured using the faraday detector. When checked the multiplier
detector will be used for that channel providing the global
multiplier control has been enabled. The multiplier button on the
icon bar controls and indicates the current global multiplier setting.
If the global multiplier is not enabled when multiplier is selected in
a channel, that channel will not be read.

As with other modes the multiplier gain can be set to x100 or
x1000. To select the gain click on the Multiplier Gain: dropdown
list box and then click on the required gain in the dropdown list.

Dwell time

This is the time the instrument spends on the selected channel
taking readings. The shorter the dwell time the faster the scanning
but the fewer the number of readings therefore, the less stable the
result. To set the dwell time click on the Dwell mS dropdown list
box and then click on the required time from the dropdown list.
Only times from the list maybe set other values may not be typed
in.

Settle time
This is the time the instrument spends after switching to the next
channel and tuning to a new mass value before starting to take
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measurements. The shorter the settle time the fast the instrument
will scan but the greater the chance of the results being unstable.
To set the settle time click on the appropriate spin button to the
right of the Settle mS box or click on the box and type in the
required value in the range 8 to 9900. If autoranging is enabled the
settle time should take into account the worst case (highest gain
range) in order to guarantee consistent results.

Ratio with channel

This allows the cursor value displayed in the Key panel to be
expressed as a ratio of that channel’s reading and another selected
channel’s reading. It operates in the same way as it does in Multi-
Trend. To enable ratio click on the Ratio with channel check box
to check it, then click on the dropdown list box and select the
channel to ratio with from the list by clicking on it. The channel
identifier in the Key panel will change from one colour to two
colours to indicate which channels are being ratioed. The channel
used for the ratio must be enabled in order to obtain a ratio value.
The trend displayed will the partial pressure measurement not the
ratio.

High alarm

The High Alarm Enable and the High Alarm parameters are
displayed in the Channel Settings dialog box. The High Alarm
parameter is the partial pressure that must be exceeded to activate
the alarm.

The range over which the High Alarm operates depends on the
type of detector the instrument is fitted with. For all detectors the
highest pressure setting is 9.9E-05. The lowest setting is 0.1E-11
for faraday only systems, 0.1E-13 for x100 gain multipliers and
0.1E-14 for x1000 gain multipliers. The alarm value may be set in
0.1 steps.

To enable the High Alarm click on the High Alarm check box in
the Channel Settings dialog box to check it. The High Alarm
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setting may then be entered via the Mantissa box and the Range
E- dropdown list box. Click on the spin buttons to adjust the
Mantissa. Click on the Range E- dropdown list box and select the
required value from the dropdown list by clicking on it. The values
in the Range E- dropdown list will depend on the type of detector
your system is fitted with.

Low alarm

The Low Alarm Enable and the Low Alarm parameters are
displayed in the Channel Settings dialog box. The Low Alarm
parameter is the partial pressure that must be exceeded to
deactivate the alarm.

The range over which the Low Alarm operates depends on the type
of detector the instrument is fitted with. For all detectors the
highest pressure setting is 9.9E-05 with 0.1 steps. The lowest
setting is 0.1E-11 for faraday only systems, 0.1E-13 for x100 gain
multipliers and 0.1E-14 for x1000 gain multipliers.

To enable the Low Alarm click on the Low Alarm check box in
the Channel Settings dialog box to check it. The Low Alarm setting
may then be entered via the Mantissa box and the Range E-
dropdown list box. Click on the spin buttons to adjust the Mantissa.
Click on the Range E- dropdown list box and select the required
value from the dropdown list by clicking on it. The values in the
Range E- dropdown list will depend on the type of detector your
system is fitted with.

Fast Scan Specific Features

Zero amplifier

To increase the scan speed the amplifier is only zeroed when the
user selects a zero, rather than at the end of each scan as in other
modes. To perform an amplifier zero click on the Zero Amplifier
button on the setting bar or select Settings | Zero Amplifier from
the menu bar.
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Time interval

The time between plotting the scans on the screen may be set
anywhere between one hundredth of a second and 30 minutes, in
one hundredth of a second increments. To increment or decrement
the interval, click the up and down buttons next to the interval
button on the setting bar. To set the interval either click the
Interval button or select Settings | Interval . . . from the menu bar.

Elapsed time

Every 10 times the time interval, the trend will be marked with a
tick on the time axis, and if there is sufficient space, the time is
printed. You may elect to show this time either as the time elapsed
from the start of the mode or as real time taken from your PC’s
clock. If the real time clock is incorrect, select Control Panel in
Windows main group, then select Time/Date and set the correct
time and date.

Win95 Click on the Start button on the Taskbar then select
Settings | Control Panel. Double click on the
Time/Date icon in the Control Panel window.

When the elapsed time is changed, the existing peak data will be
redrawn with the new time displayed. To change from elapsed to
real displayed time select View | Time Label | Display Elapsed
Time from the menu bar.

Vertical label

The time labels can be displayed vertically or horizontally. To
enable the vertical label select View | Time Label | Vertical Label
from the menu bar. Vertical time labels are not available if all
vertical labels have been disabled from the File | Preferences |
Vertical Labels menu item in the Mode Select screen. Vertical
labels will use more Windows system resources.

Continuous trace
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The trace can be plotted as either dots, with one dot representing
each measurement, or as a series of lines joining the dots. To
enable the continuous trace select View | Continuous Trace from
the menu bar.

Label trace

When printing to a black and white printer it is possible to label
each trace with its channel number. To enable this feature select
File | Label Trace from the menu bar. When enabled, this feature
will increase the printout time considerably on some printers.

Colour trace

If you have a colour printer installed you can print the trend traces
in colour. Similar colours are used on the printout to those
displayed on the screen except for white which will appear as grey.
To enable/disable this feature select File | Colour Trace from the
menu bar.

Logarithmic axis

The results in Fast Scan may be plotted on either a Logarithmic y-
axis with a selectable number of decades or on a linear y-axis
showing results in the range 0.00 to 9.99. To change the displayed
axis click on the Log button on the setting bar or select Settings |
Log Axis from the menu bar. In Log axis display all channels will
autorange within the limits of Log Axis Start range to Log Axis
End range. When the axis style is changed the existing trend data
will be redrawn with the new axis style.

Log display decades

In log mode two dropdown list boxes similar to the Range control
in other modes are displayed. These determine which decades are
displayed. They can also be set from the Channel Settings dialog
box.

The From: range must be less than or equal to the To: range.
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In Log mode data will be acquired over all ranges available for the
selected detector regardless of the displayed decades.

5.2.7. Vacuum Scan

The vacuum scan mode is designed to determine the major peaks
in your vacuum chamber, display them and, on request, offer
suggestions for the probable names of the gasses. The list of
common gasses is contained in the COMGAS.TXT file and may
be customised using a text editor e.g. Notepad.exe. In addition the
results from the previous vacuum scan may be reviewed and the
peaks found can be loaded into the Peak Jump and Multi Trend
modes for more detailed measurement.

To enter Vacuum scan click on the Vacuum Scan button on the
setting bar or select Mode | Vacuum Scan from the menu bar.
The Vacuum Scan Setup dialog box will be displayed as shown
below.

=| RGA for Windows Head 1 - [Mode Selec] =]~
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Vacuum scan setup

Vacuum scan mode by default scans the whole mass range of the
instrument over a wide dynamic range. If you know, for example,
that only peaks below mass 50 in the ranges E-06 to E-08 are of
interest then vacuum scan can be programmed to look just at peaks
that meet these criteria. This will significantly reduce the time
taken to perform the vacuum scan.

The first and last masses to be scanned can be entered in the
Masses Scanned: First Mass: and Masses Scanned: Last Mass:
boxes respectively by typing in the value or using the spin buttons.
The first gain range to be used in the vacuum scan can be selected
by clicking on Start Range: and then clicking on the required
value from the dropdown list. The last range may be selected in a
similar manner by using the End Range: dropdown list box.

M\

There are only two start ranges and two finish ranges available due
to the wide dynamic range of the amplifier system used in the
Microvision Plus. The exact ranges available will vary depending
on the detector selected.

The detector may be set to either faraday, multiplier x100 or
multiplier x1000 and the accuracy may be set to between 0 and 5.
To perform the vacuum scan using the Multiplier c/ick on the
Multiplier On box to check it otherwise the faraday detector will
be used. Select the gain range by clicking on the Multiplier Gain:
dropdown list box and then click on the required gain in the
dropdown list. In faraday only systems Multiplier On will be
grayed out as this will not be available.

The mode can look for up to twelve gasses but this may be set to
be anywhere between one and twelve. To do this c/ick on the
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Peaks To Find: dropdown list box and then click on the required
number.

To set the accuracy code click on the Accuracy: box and then click
on the required value from the dropdown list. Accuracy is fully
explained in section Error! Reference source not found..

Click on the Start button to begin scanning, if the filaments are off
you will be prompted to switch a filament on. Click on the View
Previous button to see the results of the last vacuum scan. The
View Previous button will be disabled (button text shown in grey)
if Vacuum Scan has not been run since performing a power up
reset. Clicking the Exit button will close the Vacuum Scan Setup
dialog box without the vacuum scan being run.

Running

After Start has been selected in the Vacuum Scan Setup dialog
box the Vacuum Scan Results dialog box will be displayed and the
instrument will scan the requested masses displaying any that
exceed 7% and are less than 99.9% of full scale on the current
range. When the requested 