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1. Safety Information

Limitation on use of Compression Mounts

WARNING!

Do not use a compression mount (quick-connect) for attaching the Analyzer
probe to the vacuum system in applications that may develop positive pressures.
Positive pressures may cause the probe to be blown out of a compression fitting
and damage equipment and injure personnel.

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 6
TELEPHONE: 1-724-337-3000 FAX: 1-724-337-8322 EMAIL: support@extorr.com
V44 Rev 230512 by Extorr, Inc. 2023


mailto:support@extorr.com

Extorr Inc. WWWw.extorr.com

2. Overview

2.1. General Description

The Extorr XT Series instruments are quadrupole residual gas analyzers which also include an enhanced
Pirani gauge as well as a hot cathode Bayard / Alpert (B/A) ion gauge. The Pirani gauge makes vacuum
measurements based on thermal conductivity of the gas environment. The B/A ion gauge uses electron
impact ionization of residual gases to measure ion currents related to pressure. The quadrupole gas analyzer
uses precision mechanics and electronics to measure ion currents due to the partial pressures of the residual
gases in the vacuum chamber. The Pirani starts operation at atmospheric pressure, the B/A ion gauge at a
nominal 102 torr and the quadrupole starts at a nominal 10 torr pressure. The B/A ion gauge will measure
total pressures to its x-ray limit of 2x10° torr and the quadrupole can measure partial pressures well below
10 torr.

There are three XT models. The XT100 operates from 1 to 100 amu. The XT200 operates from 1 to 200 amu.
The XT300 operates from 1 to 300 amu. All three models have the standard Faraday Cup (FC) detector. With
the inclusion of an electron multiplier (EM) detection option, an M is attached to each of these model
numbers i.e. XT100M, XT200M and XT300M. These three models have both Faraday Cup (FC) and
Electron Multiplier (EM) detectors.

All of the pressure gauging is done by the Electronics Command and Control Unit (CCU) which is powered
by the included 24 volt 2.5 amp supply. The CCU is the interface between what is happening in the vacuum
probe and the Vacuum Plus Software which runs on your Windows computer. A single computer can run
multiple CCUs.
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3. Dimensions and Specifications

3.1. Dimensions

The dimensions of the probe and the Electronics Command and Control Unit (CCU) box are given below in
both metric and American Standard units. The mounting flange is a metal sealed DN 40 CF (2 % Inch CF).

|-— 6.79 [172.52 mm)] —«

0.60 [15.24 mm] .‘

|

1.25 [31.75 mm]

3.23(81.99 mm) — ]

la- 5.50 [139.65 mm] —=

e 12.27 [311.66 mm] ———————————

2.75 [69.85 mm]

Figure 1. XT Dimensions
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Mass range
XT100 1to 100 amu Faraday Cup (FC)
XT200 1to 200 amu Faraday Cup (FC)
XT300 1 to 300 amu Faraday Cup (FC)
XT100M 1to 100 amu Faraday Cup (FC) and Electron Multiplier (EM)
XT200M 1to 200 amu Faraday Cup (FC) and Electron Multiplier (EM)
XT300M 1 to 300 amu Faraday Cup (FC) and Electron Multiplier (EM)

Mass filter type

Quadrupole

Detector type

Faraday cup (FC), Electron Multiplier (EM) Optional

Resolution

Greater than 0.5 amu @ 10% peak height (per AVS std. 2.3).
Adjustable to constant peak width throughout the mass
range.

Sensitivity (A/Torr)

5x10* into Faraday cup (FC). Measured with N2 @ 28 amu
with 1 amu full peak width, 10% height, 70 eV electron energy,
6 eVion energy and 2 mA electron emission current.

Minimum detectable partial
pressure

5x 1022 Torr. Measured with N2 @ 28 amu with 1 amu full
peak width, 10% height, 70 eV electron energy, 6 eV ion
energy, and 2 mA electron emission current.

5 x 10** Torr with electron multiplier option.

Operating pressure

UHV to Atmosphere, Recommendations for B/A ion gauge is
below 102 Torr, for the RGA below 107 Torr, for the multiplier
below 106 Torr

Max. operating temp.

50 °C Electronics, 100 °C Probe

Bakeout temperature

300°C (Probe Only, CCU Removed)

Total pressure measurement

102 Torr to ATM, Pirani gauge
2x 10 Torr to 102 Torr, B/A lon gauge

lonizer

Design

Open ion source, electron impact ionization.

Dual Filament

Thoria coated Iridium with firmware protection. Built-in 1 to
30 W degas ramp-up. Field replaceable.

Electron energy

11 to 150 V, programmable

lon energy

1to 12 V, programmable

Focus voltage

0 to 150V, programmable

Electron emission current

0.1to 4 mA, programmable

General

Materials of Probe
Construction

304SS, Kovar, Tungsten, Alumina, Iridium, Copper, Nickel,
Thoria, Platinum

Probe dimension

6.8" from flange face to top of ionizer

CCU Extension

6.2" from flange face with mounting hardware

Minimum tube I.D.

1.375"

Probe mounting flange

2.75" CF

CCU dimensions

3.3" x 4.8"x 7.4". Easily separated from the probe for bake-
out.

Warm-up time

Mass stability +0.1 amu after 30 minutes.

Computer interface

RS-232C, up to 115,200 Baud, or USB

Software

Windows® 2000, XP, 7, 8, or 10

Minimum PC Requirements

PC Running Windows 2000, XP, 7, 8,10, or 11 with 1024 x 768
VGA Graphics, Keyboard, Mouse, CD ROM Drive, and 1 Un-
used USB or RS-232C Port

Power requirement

24 VDC @ 2.5 Amps. Standard 120/240 VAC adapter supplied.

Weight

Probe and CCU total 5 Ibs.

See Appendix D for options and spare parts. Latest prices and spare parts are on the Extorr web site at

Www.extorr.com.
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4. Installation

4.1. Unpack the XT Shipment
Carefully unpack your XT Unit. The shipment includes these components:

quadrupole probe and copper gasket
command and control unit (CCU)
flange mounting bolts

CCU mounting bolts

RS232 cable

USB to RS232 Converter

power supply and power cord
Vacuum Plus Software on CD

plastic screw driver and Allen wrench
0. any spare parts or accessories included
with this order

RBoOoo~Noor~wNE

If your unit does not have all of these items, call
Extorr Inc at 724-337-3000. If anything appears
to have been damaged in shipment, contact the
shipper as well.

Figure 2. Items Included in XT Package

The probe is sent in a custom shipping box

with shock absorbing, vacuum formed plastic trays. To remove, carefully cut the tape sealing the box. Then
carefully lift off and set aside the upper plastic tray. Next, touching only the non-vacuum side of the flange,
carefully remove the probe from the lower plastic tray. Save this box in case the probe needs to be returned
to the factory for repair.

4.2. Factors to Consider before Mounting the Probe
Find a DN 40 CF (2 % inch) flange on your vacuum system. Carefully measure for the 7 inch (178 mm)
clearance required for probe insertion. The port inside
dimensions must be greater than 1.375 inches. The port
flange must also be a true 90 degrees from the center line
of the port tubing. If you require a smaller insertion length
or need to convert to a different type of vacuum flange,
place the appropriate extension/conversion nipple on the
probe at this time. Typically, the CCU hangs in a vertical
position with the communications and power connections
below the flange position (the orientation as seen in Figure
2). Although orientation of the CCU is not a strict
requirement for the quadrupole and B/A ion gauge, the
Pirani gauge works best in this orientation. You may wish
to apply this hanging orientation by rotating the flange so
that the shielded pin, which is closest to the outside edge
of the flange, is at the bottom. This is shown in Figure 3.

Figure 3. Outside View of Flange
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4.3. Mount the Probe

Now carefully attach the probe to your system making sure you do not bend or twist the probe as it is
inserted into the port. Use the new copper gasket shipped with the unit. Take care in tightening the flange so
that the gasket is evenly compressed. The probe is perpendicularly mounted on its flange with great precision
but an unevenly compressed gasket could cause improper alignment within a long inlet tube.

As a check on probe integrity after being mounted, use an Ohm meter to check for shorts and filament
breakage. Figure 4 shows the feed-through connections on the Extorr flange.

6.Rods
. 7.RTD
5.Filament
o i 8.Rods
15. Faraday/Multiplier Out
<~ 9.Filament
4.Repeller 7S
3.5ourcel N // j
\ 10.Source2
2.Mult HV
13-14.Pirani :
11.Focus
1.Mult LV Y

12.BA Out
Figure 4. Flange Pin-Out

Use an Ohm meter to check the probe for shorts by measuring the resistance to ground of all pins. They
should all have very high resistance (Mega ohms) to ground except for the RTD (pin7) which should be on
the order of 2000 ohms to ground and the daisy chained Pirani Pins (13 & 14) which should be on the order
of 5 ohms to ground. The resistance between filament leads should be low, perhaps half an ohm. If this
checks out, your probe installation is most likely OK. If not, recheck the port inside diameter and port flange
trueness to 90 degrees. The probe requires a port and/or nipple with an inside diameter of at least 1.375
inches. If the filaments are open, this will require a new filament assembly.
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4.4. Connect the Electronics Command and Control Unit (CCU)

Attach the CCU to the back of the probe being careful to match up the flange pins to the socket on the CCU.
The CCU should slip fairly easily onto the flange unless flange pins have been bent. Improper alignment may
cause pins to bend further so do not use excessive force. Insert the CCU mounting bolts through the holes in
the CCU. Carefully start the threads of the mounting bolts in the mounting ears of the probe. You may need
to stop the threaded inserts in the mounting ears from spinning by placing a finger on the back of them while
starting the CCU mounting bolts. Hand tighten the CCU mounting bolts and the CCU will be firmly attached
to the probe. These mounting bolts give electrical, mechanical, and thermal stability to the unit and must be
installed and tightened.

4.5. Install the USB to Serial Converter Driver Software.

If your computer does not have a hardware RS-232 COM Port, use the supplied USB to Serial Converter to
connect to the CCU. Plug the converter into an unused USB port on your computer. Windows 7 and above
will automatically find the correct driver on the internet and install it. If Windows fails to install the driver, or
your computer is not connected to the internet, double click on the “CDM21228 Setup.exe” file in the “USB
to Serial Converter Driver Installer” folder on the Extorr Vacuum Plus CD to manually install the driver.

4.6. Install the Vacuum Plus Software

Install the Vacuum Plus software onto your computer from the included CD. We require the operating
system to be Windows XP, 7, 8, 10, or 11. Read the “VACUUM PLUS SOFTWARE INSTALLATION
NOTES.pdf ” file on the CD for latest instructions concerning installation. Follow these instructions
carefully. Run the Vacuum Plusinstall.exe to install Vacuum Plus. Follow any further instructions and make
note of any messages given by the installation program. Most of these messages are benign and may be
ignored but they may give a clue if the software does not run on your computer.

4.7. Copy the Factory Configuration File from the CD to your Computer.

Find the factory configuration file on the supplied CD. The file is named “snXXXX_factory_cal.cfg” where
XXXX is the serial number of the CCU. The CCU Serial Number is written on the CD label and is also
printed on the CCU Box. This factory configuration is unique to the unit with which it was shipped and it
should only be used with that unit.

Make a New Folder on your computer’s Desktop named “RGA CONFIG FILES” and then Copy and Paste
the snXXXX_factory_cal.cfg file into this folder. Right Click on the File Name and Select “Properties” from
the drop down menu. Un-check the “Read Only” box under “Attributes”. Click the “Apply” button and then
the “Ok” button. Right Click on the File Name again and Select “Rename” from the drop down menu.
Change the name of this file to rga_working_cal.cfg and press the enter key. Paste another copy of the
snXXXX_factory_cal.cfg file into this folder. Keep this Read-Only copy of the original Factory
Configuration file for future troubleshooting of the RGA System.

4.8. Connect the RS-232 Cable Between the CCU and your Computer.

Attach the supplied RS-232 cable between the CCU and the USB to Serial Converter or an unused COM port
on your computer. The male end of the cable goes to the CCU and the female end to the computer.
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4.9. Connect the Power Supply to the CCU.
Connect the DC Power Supply to the CCU and then plug the supply into an AC wall outlet.
4.10. Start Vacuum Plus, Open Configuration File, and Setup Communications.

The first time that Vacuum Plus is started, the Configuration file must be opened and the Serial
Communications will need to be setup. Start the Extorr Vacuum Plus Software by double clicking on the
Desktop Icon. In some cases, it may be necessary to click on the “Settings” button in the upper left corner of
the Mass Sweep Graph to display the Setup / Parameters tabs. If the “No Config” message is shown, click on
the “OK” button to dismiss it. The Configuration tab is displayed with the “Load of Configuration File
Failed” error message. Click on the “Open” button in the Configuration File section on the Configuration
Tab. Navigate to the “RGA CONFIG FILES” Folder on your Desktop that was created in a previous step and
find the “rga_working_cal.cfg” file. Click on the file name to select it and then click the “Open” button. The
Load Configuration File window will close. The “No Serial Port Selected” message is displayed if your
computer does not have a COM Port numbered COML1. Click on the “OK” button to dismiss the “No Serial
Port” message. The Communication Tab is displayed with the “No communication port selected” error
message. Click on the “Port” drop down list to see the COM Ports that are available on your computer. The
number of the COM Port connected to the RGA must be COM1 to COM9 to work with the Vacuum Plus
Software. If the COM numbers shown are greater than 9 or you are not sure which COM Port to select, see
Appendix G COM Port Troubleshooting. If you know the COM Port number that is connected to your RGA
(and it is between COM1 and COMD9), select it from the list and then click on the “Restart/Retry
Communications Channel” button. The Download “Progress” bar will be displayed as the configuration
parameters are loaded into the CCU. The progress bar should reach 100% if your computer is communicating
with the RGA CCU. If the Download Progress bar does not reach 100% or an Error message is displayed on
the Communication Tab then your computer is not communicating with the RGA CCU, probably because the
correct COM Port has not been selected. See Appendix G COM Port Troubleshooting.

The Factory Configuration File on the supplied CD has the “Port” set to COM1 but this may have to be
changed to the correct port number for your computer.

After the download is completed the RGA will start scanning in the Mass Sweep Mode from 1 amu to the
highest rated mass of the system. The Pirani Pressure reading is updated during the mass sweep. If the
chamber pressure is below 3x107 torr, the ion gauge will turn on. When the chamber Total Pressure (lon
Gauge) reading is below 5x107 torr, the quadrupole will start to operate. A Mass Spectrum should be
displayed in the Mass Sweep Graph after several complete scans if the vacuum chamber pressure is below
5x107 torr.

Vacuum Plus will initially keep the filaments on for up to 120 seconds (2 minutes) so that the lon Gauge can
measure the vacuum chamber pressure. If the measured Total Pressure is greater than the “Target Pressure”
setting on Operating parameters tab, Vacuum Plus will turn the filaments off (put them to Sleep) to preserve
the life of the Filaments and lonizer. Click once in the “Time Until Sleep” value box to set the timer to 10
minutes for leak checking or testing, click once in the box again to re-start the 120 second countdown. The
Filaments will immediately go to sleep if the vacuum chamber pressure is above 5x107 torr. See section
6.7.7. Filament Control for additional information.

4.11. Resonating RF Coil

Each Extorr probe and each Extorr electronics unit (CCU) is unique. When a CCU is moved from one probe
to another, the CCU RF coil may be tuned for that particular probe. When an Extorr system is delivered, it is
tuned for maximum performance in the factory test chambers as a matched set. When placed in a new
vacuum system environment, the RF coil may be slightly off resonance and should be re-adjusted. This may
be done when the system is at atmospheric pressure, or at a high vacuum pressure. Use the plastic
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screwdriver supplied for tuning. Remove the two plastic plugs from the sides of the CCU. Start the software,
load the configuration file, and go to the Operating Parameters tab and select “Calibrate” from the drop down
Mode menu. You will then be presented with a horizontal line on the RF Calibration graph that should
measure between about 16 volts and 24 volts on the Y axis RF Mod Volts scale. If the horizontal line is near
0 volts, the CCU RF circuitry is disabled by either the Pirani gauge at atmospheric pressure or the lon gauge
at high vacuum pressure.

If your vacuum system is at atmospheric pressure and the horizontal line is near 0 volts, the Pirani gauge may
need to be calibrated. To calibrate the Pirani gauge at atmospheric pressure, first click on the Calibration
parameters tab. Click the “Recalibrate” button to the right of the I ATM pres value box in the Pirani
Calibration section of the tab and then click on the “Apply” button near the bottom of the Vacuum Plus
window. This will recalibrate the Pirani gauge at atmospheric pressure and should enable the RF circuity.
The line on the RF Calibration graph should now measure between 16 volts and 24 volts on the Y axis RF
Mod Volts scale and the RF Coil is ready to be adjusted.

If your vacuum system is at high vacuum pressure and the RF Calibration graph horizontal line is near 0
volts, the Filaments may be turned Off or may be in the Sleep state. The Filaments go to sleep when the
vacuum pressure is above the “Target Pressure” setting on the Operating parameters tab. The Filaments will
immediately go to sleep if the vacuum chamber pressure is above 5x107 torr,

First check that the Filament Activation Switch is set to ON. The switch is located to the right of the
Filament Light Bulb Icon, above the RF Calibration Graph in the main Vacuum Plus window.

If the Filament Switch is set to ON but the horizontal line on RF Calibration graph is near 0 volts, the
Filaments may be Sleeping. The Filament Light Bulb icon is Aqua (light blue) when the filaments are asleep.
Clicking once in the Filament Sleep Time Remaining value box will turn the filament On and set the Time
Until Sleep countdown to 10 minutes for leak checking or testing. The Filaments will immediately go back to
sleep if the vacuum chamber pressure is above 5x1072 torr. Once the filaments turn on, the line on the RF
Calibration graph should measure between 16 volts and 24 volts on the Y axis RF Mod Volts scale and the
RF Coil is ready to be adjusted.

Using the plastic screw driver, slightly turn a tuning slug in one direction and note if the graph line goes up
or down. If it goes up, turn in the other direction to make the line go down. After the line has gone down do
the same thing with the tuning slug on the other side of the CCU. Go back and forth between slugs until the
line is at its lowest position and all other turning just makes the line go up. The system is now RF tuned.
Replace the plugs in the box. Always resonate the RF coil when placing a CCU on a new probe. Even if
CCU and probe remain as a set, you may wish to repeat this anytime the probe is moved or if the unit is not
getting up to the full mass range. When finished, select “Mass sweep” from the drop down Mode list on the
Operating parameters tab to exit the Calibrate mode.

4.12. Start Pump Down

After software installation, you may start the Vacuum Plus.exe program and load the configuration file as
described above. The unit immediately starts making Pirani gauge measurements and knows not to supply
power to elements which may be harmed by power application. You may now start your pump down
procedure. If Vacuum Plus is running, the Pirani reading is shown near the top of the window, just to the
right of the B/A ion gauge Total Pressure reading.

When the pressure falls below 3x1072 torr, the B/A ion gauge will start to operate and finally, when the
pressure falls below 5x107 torr, the quadrupole will begin to operate.

The factory default Vacuum Plus output screen shows the Mass Sweep graph with the Pirani and Total
Pressure Info graph below it. The RGA is set to scan in the Mass Sweep Mode from 1 amu to the highest
rated mass of the system. Although pressure readings are made by the system for instrument control, the
Total Pressure output on the screen will not be displayed until the end of the first sweep and then will update
after every following sweep.
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5. Operation

5.1. General theory of Operation

Vacuum measurement requires that some device, be it mechanical, thermal, or electrical, interact with the
gases of the vacuum system to produce a voltage or a current which may be related to pressure. For the
Extorr XT systems, the highest pressure measuring device is the Pirani gauge. A thin, platinum wire with a
precisely regulated current passing through it is located on the flange end of the probe. A precise
measurement of the wire’s temperature Yyields a reproducible function of gas pressure. This gauge is
calibrated for nitrogen but is roughly the same for air. Other gases, such as pure argon, may cause misleading
readouts. These may be corrected using a Pirani conversion chart.

At about 5 x 107 torr, the hot cathode B/A ion gauge starts into operation at a reduced emission level. Dual

thoria coated iridium filaments produce electrons which are directed into a well defined volume. Within this
volume, ions are produced and collected by a small diameter wire. The magnitude of this current is directly

proportional to the pressure of the gas in the volume. Again this device is factory calibrated for nitrogen but
the user may change the sensitivity factor for other vacuum gases as is given in Appendix B.

Finally after the B/A ion gauge measures a pressure below 1 x 10 torr, the quadrupole analyzer may be
turned on. Now ions are extracted from a second volume. These ions are directed along the axis of a set of
four parallel rods, precisely separated and aligned, to produce a nearly perfect hyperbolic field. With just the
right combination of radio frequency (RF) potential and direct current (DC) potential, an ion, with just the
right mass to charge ratio, will be directed through the rods to a Faraday cup ion collector. All other mass to
charge ratios will be rejected long before the ion is collected. By carefully scanning the RF and DC
potentials, a mass spectrum, consisting of a number of ion current peaks, may be generated. If the electron
multiplier option was chosen, then the ion current may be converted to an amplified electron current. The
amplified current will allow mass spectra to be generated at a far greater speed. The multiplier may also
increase the ultimate detection sensitivity by a factor of over 1000.

All molecules have their own unique mass spectrum. Those familiar with residual gas analyzers will
immediately recognize the mass spectral signatures of those gases frequently encountered. These people will
immediately tell you that the cascading intensity of peaks from 18 to 17 to 16 is due to the presence of water.
A four to one ratio of peak heights at 28 and 32 indicates that you have an air leak (or the residual air has not
yet been pumped down). They would expect peak 44 in even a well sealed stainless chamber. A surprise
peak or set of peaks may take longer to identify but commonly available data bases, and the information
available on the Internet, make the solutions to many of these puzzles available to non-specialists. Often all
that is required is to type “mass XXX peak™ into an internet search engine.

Of course, in residual gas analysis, you must expect that a number of different gases will produce peaks at
the same time. The residual gas spectra will be a combination of pure spectra. In fact, the user may see the
mass spectrum of a pure compound only when he backfills the chamber with that gas.

Pirani Pressure

5.2. Pirani Readout 1.9?3{10'3 h:lrr

The Pirani gauge is used for measuring rough vacuum pressures from atmosphere down to about 10 torr and
will operate when the filaments are off. The Pirani gauge is calibrated at the factory. It may be recalibrated in
the future, at atmosphere and at high vacuum pressures, using the controls in the Pirani Calibration section of
the Calibration parameters tab.
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Total Pressure
5.3. B/A lon Gauge Readout [ 1.238x 108 torr

The B/A lon Gauge readouts start when the pressure is below the Pirani measurement limits (about 5 x 103
torr). Once on, the lon Gauge reads continually protecting the system from over pressure. The lon Gauge
pressure is reported to the host computer for the Total Pressure display that is updated at the end of each
mass scan.

Total Pressure

| 0.000 No Fil Emission

If the Filament Activation Switch is set to OFF or the Filaments are Sleeping because the system pressure is
above the Target Pressure value on the Operating parameters tab, the Total Pressure reads 0.000 No Fil
Emission as shown above.

Filament
@) © ON Time Unti Sleep [- Pressure
5.4. Filament Activation Switch N = =y
The filaments, which produce electrons for both the B/A lon Gauge and the quadrupole analyzer ion source,
are turned off and on manually with the Filament Activation Switch in the main Vacuum Plus window or
automatically under computer control with the settings in the Filament box on the Operating parameters tab.
When turned on by either control, Vacuum Plus will initially keep the filaments on for up to 120 seconds (2
minutes) so that the lon Gauge can measure the vacuum chamber pressure. If the measured Total Pressure is
greater than the “Target Pressure” setting on Operating parameters tab, Vacuum Plus will turn the filaments
off (put them to Sleep) to preserve the life of the Filaments and lonizer. The Filaments go to sleep
immediately (do not stay on for 120 seconds) if the Total Pressure is above about 5x10- torr.
The color of the Filament Light Bulb icon changes depending on the state of the filaments. A text description
of the filament state is displayed if the mouse pointer is positioned (hovered) over the light bulb icon.
The light bulb icon is gray when the Filaments are turned off. It changes to red when the filaments are turned
on but the chamber pressure is too high for the lon Gauge to operate (above about 5x107 torr). When the
icon is orange, the lon Gauge is operating with the filaments at reduced emission but the pressure is too high
for the quadrupole. If the icon shows a glowing red filament, the Total Pressure reading is greater than the
Target Pressure setting on the Operational parameters tab and the Time Until Sleep countdown is started. The
filaments will go to sleep when the countdown reaches zero. The light bulb icon changes to aqua (light bluge)
while in the sleep state. A yellow light bulb icon is shown when the quadrupole is in normal operation.
If the light bulb icon has a red circle with a white “X” over it, the filaments have “Tripped” (turned Off)
because the CCU circuitry has detected a problem. To reset the CCU circuitry, turn the Filament Activation
switch OFF and the back ON again. Should the filaments trip again, there may be a problem on the
quadrupole probe or the filaments may be burned out.
If the configuration file is saved with the filaments “ON”, the automatic filament turn-on sequence is
activated the next time Vacuum Plus is started. If the Pirani gauge reading is less than about 3x10- torr, the
filaments turn on at a reduced emission level to enable ion gauge operation. When the ion gauge measures a
pressure below about 5x107 torr, the quadrupole analyzer begins operation. The ion gauge continually
monitors the vacuum and protects the RGA system from over pressure.
To override the automatic turn-on sequence, check the box for “Filament Force OFF on Startup” on the
“Operating Parameters” tab. This will disable the automatic turn-on sequence when Vacuum Plus is first
started and the filaments will remain off until turned on manually.
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5.5. Reading Mass Peak Heights

Operating voltages are applied to the quadrupole mass analyzer at the proper ion gauge pressure. The factory
default partial pressure display is a Mass Sweep from mass 1 to the unit’s highest mass. After the filaments
are turned on, the partial pressure readouts are available on the Mass Sweep graph in the main Vacuum Plus
window.
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6. Vacuum Plus Software

The basic Vacuum Plus window consists of pressure readouts, controls for the filaments, graphs, and a group
of parameter pages which allow the user to setup the Extorr RGA, make measurements, and to customize
both look and operation of the system.

6.1. Starting-up
By default, the software comes up displaying a graph of either an analog mass sweep or a trend line of single
ion measurements, and the Pirani Pressure — Total Pressure graph.
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A click of the “Pressure Info/Graph” button near the “Start ——
Degas” button hides the Pirani Pressure - Total Pressure (info/Graph
graph. Clicking it again shows the Pirani Pressure - Total
Pressure graph in the Vacuum Plus window.

Start Recording
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|Togg|e the pressure graph/information window|
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Figure 7. Pirani Pressure - Total Pressure Graph Hidden

The Vacuum Plus window and these three sub-windows may be resized to the user’s preferences using the
usual pull the mouse on the edge technigue. See section 6.19 Graph Window for additional information.

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 19
TELEPHONE: 1-724-337-3000 FAX: 1-724-337-8322 EMAIL: support@extorr.com
V44 Rev 230512 by Extorr, Inc. 2023


mailto:support@extorr.com

Extorr Inc. WWWw.extorr.com

6.2. GUI

The Graphical User Interface (GUI) is shown below. Note the Tool Bars, the pressure readouts, the
“Settings” button, the graph scale sliders and zero sliders, and the Setup / Parameter tabs. The user should
take some time moving the mouse from icon to icon to show the pop up labels of their functions
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Figure 8. The Graphical User Interface (GUI)

6.3. Operational Settings

Although the system comes up in a default mode, the user has complete control over the configuration of
their system. The factory default configuration file, found on the CD, is designated as

“snXXXX_ factory cal.cfg”. The XXXX is the four (or three) digit serial number of the CCU. This is the
factory configuration file which is unique to the unit with which it was shipped and it should only be used
with that unit. It is a good idea to give this file another name with the same .cfg extension and save it on the
computer hard drive. Even if the factory file is corrupted, it may be recopied to your system from the
Vacuum Plus installation disk.

Load the factory configuration file into Vacuum Plus by clicking on the “Open” button on the Configuration
tab and navigating to the folder that it was copied to. As seen above, the GUI uses a file tab organization to
allow the user to create, edit, and store configurations. The configuration files have an extension CFG and
are in the XML file format. These may then be called up as desired.
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The Setup / Parameter tabs give the user control of the system settings. These tabs are shown below.

Calibration parameters | Diagnostics I Outputs |
Mass Table I Plot I Printing I Log |

v’ Configuration | Communications ] Record Data |
Sweep parameters l Operating parameters I|

Figure 9. Setup / Parameter Tabs for Operation

As the user changes the system settings, a red check mark appears on the tab. These changes only take place
after the “Apply” button at the bottom of the tabs is clicked. When clicked, the new settings are applied and
the red check is cleared.

We will now discuss the contents of each tab.

Communications

6.4. Communications Tab
The Communications tab contains the controls for the

X . . , Restart/Retry communications channel
serial communication link between the user’s computer

and the Extorr RGA Command and Control Unit (CCU). SR

The “Port” drop down list displays all COM ports that are Bot [coms ]
present on the user’s computer. Select the Port that is Speed [115200 ]
connected to the Extorr RGA CCU by the RS232 cable

(and the USB to RS232 Converter, if present). The Communications Setup

number of the COM Port must be COM1 to COM9 to Commrications | Local COM port =
work with the Vacuum Plus Software. -

The factory configuration file on the Extorr CD has the [10 j

“Port” set to COM1 and may have to be changed to the [._ =]

correct port number for the user’s computer. =l

See Appendix G COM Port Troubleshooting for help XML Setup

finding the COM Port number that is connected to the SemicePot [Testl

CCuU.

The baud rate is set by selecting one of the values in the _ ]
“Speed” drop down list. Choose the highest setting that

provides error free communications. Most systems will
work at 115200 Baud with the supplied RS232 Cable (and
USB to RS232 Converter, if present). Reduce the “Speed” setting if communication errors occur.

The “Communications” drop down list in the “Communications Setup” group should be set to “Local COM
Port” for most installations

The “Restart/Retry communications channel” button at the top of the Communications tab is used to
reestablish communications between the Extorr RGA CCU and user’s computer.

The user may also enter a data port name in the “Service Port” text box when taking streaming XML data to
an application.

Figure 10. The Communications Tab

Click the “Apply” button and the changes made will take effect. Remember to save your Configuration File
with the new settings by clicking on the Configuration Tab and then on the “Save” button or use the “Save
As” button to give it a different file name. Vacuum Plus will load the newly saved Configuration File
whenever the software is restarted.

A serial server and the appropriate software will allow the system to operate on a Local Area Network
(LAN) or a Wide Area Network (WAN).
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6.5. Configuration Tab <

The Configuration tab allows the user to reestablish the Configuration |
factory settings or to store his own operational settings.

The contents of all the operational folder tabs are stored

in an XML file format. “Save As” will call up a dialog

box which will allow the user to name this Model [300 s 427
configuration file as desired. The last saved settings will File Mame [C:\Usersheolin\Deskiop'RGA CONFIG FILE
remain in effect by becoming the default settings for the

next startup. If, at some later date, the settings are Description |4 L eak + PTA

changed again, this previous setting may be called up
using the configuration file name under which it was
saved. Caption |42?5

Internal date: |5.-"9a"2|:|23 11:33:09 &M

Note that this tab also gives the option of adding a
description and a caption to this configuration. This
description and caption may then become a label for
printouts and data files. Also note that a Model Number, Open.. | Save.. |
Serial Number and date of creation also follows this
file.

LCanfiguration File

] ] ] Figure 11. The Configuration Tab
The CFG file may be read using any text editor or an

internet browser. Changes in the configuration file could be made directly into the text file but the user must
do this with caution.

6.6. Sweep Parameters Tab s

The most fundamental quadrupole RGA output is the
analog mass sweep. The graph generated is directly
proportional to the ion current measured at each mass
to charge ratio. This graph will have mass on the
horizontal axis and pressure or ion current on the

Sweep parameters |

Scan speed |48 ¥ | /sec
vertical axis. On the Sweep Parameters tab, the High =
Mass, Low Mass, Samples per amu and Scan Speed Low mass |1 ] am
may be set. Numbers may be typed into the High mass [51 j e
appropriate boxes or the up down arrows may be used =
to change the values. The low mass must be less than Samples/mu |10 =

the high mass and the low mass may not be set below

1. The high mass may not be set above the mass range
of the system being used. An allowed value will
display a green background. A value which is not
allowed results in a red background and a frowning face with an error message at the top of the Tab. The
sweep will start at about half an amu below the Low Mass and stop at roughly half an amu above the High
Mass.

Figure 12. The Sweep Parameters Tab

The Samples/amu setting is the number of evenly spaced samples taken within a one amu mass range. This
value must be an integer between 6 and 20.
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The Scan Speed is the number of samples measured per second. The user must choose from the values in the
drop down menu.

The Samples/amu and Scan Speed settings together determine the time required for a scan. For example, a
scan speed of 2/sec and a samples/amu setting of 10 would produce a scan rate of 1 amu in 5 seconds or 0.2
amu / second.

Click “Apply” and the changes made will take effect. The red check will disappear. The user may wish to
save these settings in a new configuration file.

@

The “GO”, “1 Scan” and “STOP” buttons L in the main Vacuum Plus window control Sweep
operation.

The “GO” or “Start Scan” button selects the continuous Mass Sweep mode. The sweep starts at about half an
amu below the Low Mass setting and stops about half an amu above the High Mass setting and will repeat
continuously.

The “1 Scan” button selects the Single Mass Sweep mode. A single sweep starts about half an amu below the
Low Mass setting and continues to about half an amu above the High Mass setting. The RGA then enters the
Stop mode. The RGA will remain in the Stop mode until another single sweep is started by clicking the “1
Scan” button again or the continuous sweep mode is selected by clicking on the “GO” button.

Clicking on the “STOP” button aborts the current scan. The RGA will remain in the Stop mode until another
single sweep is started by clicking the “1 Scan” button or the continuous sweep mode is selected by clicking
on the “GO” button.

The factory setting has the system scanning rapidly from mass one to the maximum mass for the unit (100,
200 or 300 amu). If the user is looking at the residual gases during pump down, he may wish to concentrate
on only the first 50 amu. Do this by setting the low mass to 1 and the high mass to 50.

Since there is always a speed and “signal to noise” tradeoff, the user may wish to reduce the noise by
decreasing the Scan speed value.
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6.7. Operating Parameters Tab = Operating parameters
Under this tab the mode of operation may be changed as well
as the Focus Voltage, Electron Energy, the Filament Emission, Mode [Mass sweep ~|
and the units in which the Total Pressure and Partial Pressures Focust |20 ﬂ\"
are expressed' Electron Energy | 70.0 j‘ B
Filament Emiszion |2.0 i ma

The optional electron multiplier is also controlled under this

Electron Multiplier

tab. Enable [~ _ Disable
=l
1020 =
1.e3
6.7.1. Mode S
Pressure units |Torr ﬂ
Currently the Vacuum Plus Software supports three modes. AutcZers | OF ]
Filament
These are Mass Sweep, Trend, and Calibration. All may be L N R
selected from the drop down menu in the Mode box, as shown Flamer Force OFF on Startup ™ _Uncheck. |
below. Target Pressure |'|.e-? |T0n ﬂ o

Mass Sweep selects the analog scan, as was discussed in
section 6.6 above. Trend is the
Mode ’Mass sweep j graphical output of those mass
WETEESE intensities (partial pressures) placed into and activated in the mass table.
When Mass Table or Trend is selected, a graph is generated which shows the
peak heights, due to the ions selected in the table as a function of time. Each
trace uses the color selected in the Mass Table. The scale and zero functions
Figure 14. Mode Drop  are the same as for the analog graph. This mode is further described in section
Down Menu 6.9, the Mass Table.

Figure 13. The Operating Parameters Tab

The Calibration mode is used to resonate the CCU RF coil as described in the Resonating RF Coil section,
4.11 above.

6.7.2. Focus
Focus controls the potential which draws the ions out of the ion source grid. It is factory set to give a
standard response to a calibration compound at the factory. This may be set to suit the user’s tastes especially
as the probe ages but is recommended not to deviate too far from the factory setting.

6.7.3. Electron Energy and Emission current
The “electron energy” is the potential placed between the filament and the ion source grid. It is factory set to
70 eV, which is the industry standard for residual gas library spectra. Emission current is the electron current
leaving the filament and directed through the source grid. It is set at the factory for high sensitivity when
operating with a 70 eV electron energy. The emission current may be set between 0.1 ma and 4 ma. The
electron energy may be user set between 11 and 150 volts. However, not all combinations of emission
current and electron energy may be set at once. At lower voltages, higher emission currents are not available
and the software prompts the user when such a combination will not work. It should be noted that the
“Electron Energy” is just the potential difference placed between filament and source grid. The true electron
kinetic energy must be corrected for the contact potential difference between the thoria coated filament and
the platinum coated source grid. This contact potential difference may place the electron kinetic energy as
low as 3.7 eV below the “Electron Energy”. There must also be a correction for the voltage drop across the
filament.
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6.7.4. Electron Multiplier Electron Multiplier
If the XT model number ends in an “M”, the unit was
shipped with the electron multiplier option. The Multiplier '
is tEEned on by checking the En%ble chJ)x and turned of? by Muliplier Voltage |1020 j Y
clicking the “Disable” button. Click the “Apply” button and bultiplier Scale |1.83 0
the changes made will take effect. The Multiplier Voltage,
which determines the multiplier gain, is set to the value Figure 15. Electron Multiplier Control

entered here. An allowed value will display a green

background while a value which is not allowed results in a red background.

The Multiplier Scale setting corrects the reported partial pressures for the multiplier gain. This correction is
applied to partial pressures displayed in the Mass Sweep and Trend Mode Mass Table graphs, and also to the
Intensity values saved in the Record Data Mode.

The gain of the multiplier must be measured to find the Multiplier VVoltage value that corresponds to the
Multiplier Scale setting. To measure the multiplier gain, note the height of a relatively small peak with the
Multiplier disabled (using the Faraday Cup) and adjust the Mass Sweep graph Y axis “Scale” slider, located
at the left edge of the Mass Sweep graph, so that the top of this peak is about half of the Y axis scale. Click
on the Enable box in the Electron Multiplier section and enter 900V for the Multiplier Voltage setting and
1e3 for the Multiplier scale value. Click the “Apply” button and the changes made will take effect. After
several mass sweeps have completed, note the height of the previously measured peak and increase the
Multiplier Voltage setting until the peak is the same height as in the first measurement. Remember to click
the “Apply” button for the change to take effect. Allow several mass sweeps to complete between Multiplier
Voltage adjustments so that the voltage has time to settle to the new value. To check that the peak is the same
height with the Multiplier off, click on the “Disable” button and then the “Apply” button. Allow several mass
sweeps to complete so that the voltage has time to turn off. Measure the peak height several times with the
Multiplier on and then off and adjust the Multiplier VVoltage, if necessary, until the peak is the same height in
both cases. The resulting Multiplier Voltage setting is the voltage required to produce a gain of 1000 (1e3).
For a new Multiplier this voltage is between about 1000V and 1200V. The exact gain of the Electron
Multiplier varies over time and with the mass of the ion observed.

The Multiplier Voltage is set at the factory for a gain of 1000 at m/z 18 and this is usually all the gain that is
required for most RGA applications. As a general rule, to increase the lifetime of the multiplier, use the
lowest multiplier voltage which gives the gain desired.

6.7.5. AutoZero
When selected, AutoZero makes a baseline measurement during a

AutcZero |U" j time when the quadrupole does not allow ions to pass through its
- length. This measurement is then subtracted from true ion
Pressure units F_pe, sample measurements thereby eliminating baseline offsets. Since

extremely low current measurements can suffer from baseline drift
due to thermal or other environmental factors, this function is used
Figure 16. AutoZero Drop Down Menu g reduce the effect as much as possible. The drop-down menu for
AutoZero is shown in Figure 16. The user may choose to turn
AutoZero off, or enable it before each sample measurement.
AutoZero is important only when attempting to measure very small peaks. The price paid is a doubling of
acquisition time.
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6.7.6. Pressure Units

The system may display total pressures and partial
pressures using a number of different units. The units
chosen may be selected from the “Pressure Units” drop
down list.

Www.extorr.com

Pressure units | T ﬂ
AuteZero

lon current
FPazcal

On

Filament Force OFF on Startup [~ Uncheck

|T0rr ﬂ o

Target Pressure |‘I &7

Figure 17. Pressure Units Drop Down Menu
6.7.7. Filament Control

The Filament On check box and “Off” button manually Filament
control the filaments. To turn the filaments On, check On W Off
the On box and click the “Apply” button. Click on the Filament Force OFF on Statup [~ Uncheck

“Off” button and then “Apply” to turn the filaments
Off. The filaments may also be controlled using the
“Filament Activation Switch” in the main Vacuum
Plus window.

The “Filament Force OFF on Startup” control overrides the Vacuum Plus automatic filament turn-on
sequence. This automatic sequence is enabled if the configuration file is saved with the filament “On”. When
the “Filament Force OFF on Startup” box is checked, the filaments will remain off until turned on manually
using the Filament control here or the Filament Activation Switch in the main Vacuum Plus window. Click
the “Uncheck” button to remove the check mark and enable the automatic turn on sequence. Click “Apply”
and the changes made will take effect.

The Target Pressure value is the Total Pressure reading required for the Filaments to enter the normal
operating mode where they are continually on. If the measured Total Pressure is greater than the Target
Pressure, Vacuum Plus will turn the filaments off (put them in the Sleep mode) to preserve the life of the
Filaments and lonizer.

The Pressure Units for the Target Pressure setting are selected from the drop down list to the right of the
Target Pressure value.

The Target Pressure is set to 1e-7 torr at the factory and may need to be changed for your vacuum system.
Use the lowest practical setting to preserve the life of the Filaments and lonizer.

|T|:urr

BRIl i

Target Pressure |'I o

Figure 18. Filament Control

The operating mode of the Filaments is indicated by the color of the Filament Light Bulb icon in the main
Vacuum Plus window.

When the Filaments are turned OFF, the light bulb icon is gray.

" ON
' OFF
Filament off

Filament

Time Until Sleep |- IE;E?I;IFI.;Eh

Figure 19. Filament Off

A text description of the filament mode is displayed if the mouse pointer is positioned (hovered) over the
light bulb icon.
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If the Filaments are turned ON but the chamber pressure is too high for the lon Gauge to operate (above
about 5x107 torr), the light bulb icon is red.

= Filament
* ON ’ Pressure
, £ OFF & Time Until Sleep | - Info/Graph

|Fi|ament on, waiting for rough vacuum|

Figure 20. Filament On, Waiting for Rough Vacuum

If the Filaments are turned ON but the chamber pressure is too high for quadrupole to operate (above about
1x10 torr), the light bulb icon is orange and the Time Until Sleep countdown is started.

Filament

Time Until Sleep | 117 seconds IE{:E?;E;Eh

|Fi|ament on, waiting for high vacuur‘n|

Figure 21. Filament On, Waiting for High Vacuum

If the Filaments are turned ON but the Total Pressure reading is greater than the Target Pressure setting, the
light bulb icon shows a red glowing filament and the Time Until Sleep countdown continues.

Filament

f+ oM : Pressure
' OFF Time Until Sleep |98 seconds Info/Graph

|The filament is waiting to hit the target pressure|

Figure 22. Filament On, Total Pressure Above Target Pressure

If the Filaments are turned ON and the Time Until Sleep countdown reaches zero, the filaments turn OFF and
the light bulb icon is aqua (light blue). The Sleep Time Remaining countdown starts.

= Filament
* ON ne Pressure |
@  OFF ‘& Sleep Time Remaining |69 seconds InfojGraph

4
Filament is asleep waiting to hit the target pressure|

Figure 23. Filaments Off in Sleep Mode

After the first Sleep period of 120 seconds (2 minutes), the filaments are turned on again for 120 seconds to
measure the chamber pressure. If the measured Total Pressure is still greater than the “Target Pressure”
setting, the filaments will go to Sleep again for double the time of the previous Sleep period (4 minutes in
this example). The Sleep periods will continue to double in length until the maximum Sleep time of 64
minutes is reached. The 64 minute Filament Sleep with 2 minute (120 second) Filaments On cycle will repeat
indefinitely if the chamber pressure remains greater than the Target Pressure setting. Click once in the “Time
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Until Sleep” value box to set the timer to 10 minutes for leak checking or testing, click once in the box again
to re-start the 120 second countdown. The Filaments will immediately go to sleep if the vacuum chamber
pressure is above 5x10°7 torr.

If the Filaments are turned ON and the Total Pressure reading is less than the Target Pressure setting, the
light bulb icon is yellow and the Filaments are in the normal operating mode.

- Filament
* 0N ’ Pressure
 OFF Time Until Sleep | - Info/Graph

|Fi|ament an, normal Dperatiun|

Figure 24. Filament On in Normal Operating Mode

If the light bulb icon has a red circle with a white “X” over it, the filaments have “Tripped” (turned Off)
because the CCU circuitry has detected a problem.

Filament

Time Until Sleep | - IE;E?EIFI.;EIW

* OM
FOFF&

|Fi|ament tripped, emission circuit failure (4]|

Figure 25. Filament Tripped

To reset the CCU circuitry, turn the Filament Activation switch OFF and the back ON again. Should the
filaments trip again, there may be a problem on the quadrupole probe or the filaments may be burned out.

6.8. Calibration Parameters Tab &
The Extorr system comes with a factory tuning which Calipration parameters
can always be reestablished by loading the factory e o o

configuration file. None of the tuning parameters Mass [1 = am Mass [300 = am

should be changed greatly from the factory settings. Feson [0 =1 e 2]
The system worked best with the factory set Jon Energy [50 = lgn Energy [E0 =
parameters but these may require slight changes over P T
time. |
U:;td e Total Integrating Cap |10.00 j o
oael

! i i i 3.00 i e
There are, however, times when a special tune ma Pt et B =
p y " ’W Total Sensitivity ’T Adb o

be helpful. An example of this may be when a very

Firani Calibration

Pattial Sensitivity |5.6-4 Adtor

weak signal requires less than unit resolution or a
fractional mass must be resolved from a peak next to
it.

The calibration parameters allow for the changing of
system resolution and sensitivity. This is also the
place where the Pirani gauge may be calibrated.

AATM pres | 1.9434 ﬂ Fecalibrate
Zern pres 1 i
LEM0 pi 0.3207 = Fecalibrate

Unlock Diagnostics

Figure 26. The Calibration Tab
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6.8.1. Low Cal and High Cal

Because of the linearity and stability of the Extorr system, the resolution and sensitivity requires calibration
at only two points within the mass range. These are the Low Cal and High Cal points along the mass axis.
We designate their location by placing values in the Low Cal Mass and the High Cal Mass. All mass
positions are linearly placed between these two points or extrapolated beyond these points. The Low Cal
Position allows for an offset so that a known low mass peak may be placed in the correct mass scale position.
Similarly, the High Cal Position can be used to place a known mass peak at its correct position. The mass
scale will then be calibrated. Again, to actually make the changes, the “Apply” button must be clicked.

Residual gas analyzers are usually run with “unit resolution”. This means that, throughout the system’s mass
range, the peaks are set so that the valley between two equal height adjacent peaks is about 10 % of the peak
heights. Setting a low cal resolution, at the low mass position and a high cal resolution at the high mass
position allows the user to adjust for this “unit resolution”. The user may explore the resolution function by
changing the values and observing the width and sensitivity of the resulting peaks. Remember to “Apply”
changes. The user may choose to save the resulting configuration, or not, but he can always return to any
other saved configuration by reopening it.

The intensity of the peaks may be changed by changing the ion energy. Greater sensitivity may be gained by
increasing the ion energy. Unfortunately, the quality of the peak shapes tend to suffer when the ion energy
becomes too high. Again, the ion energy is interpolated between and extrapolated beyond the two mass cal
points.

A description of this tuning procedure is given in Appendix C of this manual.

6.8.2. Unit Information
The information under Unit is the model and serial number of the user’s CCU. These are useful when using
multiple CCUs or when model or serial number specific information is requested.

6.8.3. Pirani Calibration
The Pirani gauge, located in the base of the Extorr probe, is factory calibrated. After a period of use, the user
may perform a two point calibration. The first is done by clicking the “1 ATM Recalibrate” when the unit is
at atmospheric pressure. The other is done by clicking the “Zero Recalibrate” when the probe is at a pressure
below 10 torr. Remember to click the “Apply” button after each of these recalibrations.

6.8.4. Total and Partial Integrating Caps
The total and partial integrating capacitor values for the ultra-sensitive electrometer are set at the factory for
optimum performance and should not be changed without consulting with the factory.

6.8.5. Total and Partial Sensitivity
The total and partial pressure sensitivities are factory set and should only be reset if trusted secondary
pressure standards are presented to the probe. In general, the sum of the partial pressure peaks should roughly
equal the total pressure. When adjusting these calibration numbers remember that total pressure is only
displayed at the end of a scan. It is therefore important to setup for a scan which completes about once per
second.

6.8.6. Unlock Diagnostics
The Unlock Diagnostics box allows the user to enter a password to unlock the controls contained in the
Diagnostics Tab. See 6.14.
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6.9. Mass Table Tab F#
The system may also be setup in a single or multiple ion monitoring mode for use in leak detection or
process monitoring. This is done by placing ion information into the Mass Table and selecting Trend from
the Mode drop down menu on the Operating parameters tab.

Mass Table 1

Samples [300 add | |
Audio Qutput (Selected Charnel) v Disable

Uze mass=399 for Total Pressune, mass=338 for Pirani Pressure

Clear
Statuz | Enabled Audia Maze Diescription Eraph Diuwell High
olor Alarm
Yes Mo 1 21 mz

High Low Low

W arning Alarm Wi arning
1 0 0 0 0
2 Yes Mo 2 21 mz 1} 1] 1] 0
] Yes Mo 16 2 mz 0 1] 1] 0
4 Yes Mo 18 B - 0 0 0 0
5 Yes Mo 2 B - 0 0 0 0
B Yes Mo 2 B - 0 0 0 0
7 Yes Mo a B - 0 n n 0
8 Yes Mo s Todl [ i 0 0 0 0
3 Ves Mo 933 Piani 2 ms 0 0 0 0

Figure 27. The Mass Table

Enter the mass to charge ratio of the ion to be monitored in the Mass column. A description may be entered,
such as “Hydrogen” for mass 2, by double clicking in the Description cell to select it and then entering the
desired text. A graph color for each mass may be selected from a drop down menu invoked by double
clicking on the graph color cell. Each mass table entry may be enabled or disabled by clicking on the
Enabled cell and either checking or clearing the check box for that entry. Entries that are disabled are not
measured during a Trend scan.

The Pirani Pressure and Total Pressure readings may also be monitored in the Trend mode. Use the special
Mass column value of 999 for the Total Pressure and 998 for the Pirani Pressure.

Dwell times may be set with the drop down menu from each cell in the dwell column. The actual time taken
for a measurement at one mass is five times this dwell time. Five measurements are taken across the peak
and the largest measurement is the one reported.

The Mass Table may contain a maximum of 16 entries but the total size of the table is limited by the number
of entries and the value entered into the Samples box. The product of these two values must be less than or
equal to 45000.

One Data Sample point in the Trend mode consists of a complete set of measurements of all enabled entries
in the Mass Table. The Data Sample points are displayed as pressure or ion current on the vertical axis of the
Mass Table graph in the main Vacuum Plus window and may be saved and exported using the controls on
the Record Data tab.

The time required to make one Trend Data Sample measurement may be calculated by adding together the
actual Dwell Times (Dwell column setting * 5 measurements) for all Mass Table entries that are enabled. For
example, the Mass Table in Figure 27 above has the Dwell Time set to 21ms for each entry and all are
enabled. The actual Dwell Time for each entry is 21ms * 5 measurements which equals 105ms per entry.
There are 9 enabled entries in the table so the total time is 9 entries * 500ms actual dwell time per entry
which equals 945 ms for each Trend mode Data Sample.
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Use shorter Dwell Times and fewer Mass Table entries for fast changing processes or for leak checking.

One Trend Mode Scan is made up of a number of Trend Data Samples. The value entered in the Samples box
on the Mass Table tab determines the number of data samples in a complete Trend Scan.

This value must be an integer between 100 and 5000 but the product of the value in the Samples box and the
number of entries in the Mass Table must be less than or equal to 45000. So if the number of Samples is set
to 5000, the maximum number of entries in the Mass Table is 9. If there are 16 entries in the Mass Table (the
maximum number allowed), the Samples value will have to be reduced to about 2800.

The Samples box setting along with the actual Dwell Times determine the time required to complete a Trend
Scan. For example, the Mass Table in Figure 27 above has the Samples box value set to 300. So one Trend
Scan would consist of 300 Samples and each Trend Data Sample takes 945 ms as calculated above so the
total time for one scan is 945 ms * 300 Samples which equals 283.5 seconds or 4.7 minutes.

The Trend Scan Time is displayed on the horizontal axis of the Mass Table graph in the main Vacuum Plus
window and the maximum value is determined by the Dwell Time and Sample settings as described above.
Use a greater number of Samples and longer Dwell Times for slowly changing process or to monitor pressure
changes over long periods of time.

Again, the “Apply” button must be clicked before these settings will take effect. The table may be edited and
saved in a configuration file at any time as described in section 6.5.

@

The “GO”, “1 Scan” and “STOP” buttons L in the main VVacuum Plus window start and stop a
Trend Scan.

The “GO” or “Start Scan” button selects the continuous Trend Scan mode. When one Trend Mode Scan is
complete another starts and this repeats until the “STOP” button is pressed.

The “1 Scan” button selects the Single Trend Scan mode. One complete Trend Scan will occur and then the
RGA will enter the Stop mode. The RGA will remain in the Stop mode until another Single Trend Scan is
started by clicking the “1 Scan” button again or the continuous Trend Scan mode is selected by clicking on
the “GO” button.

Clicking on the “STOP” button aborts the current Trend Mode Scan. The RGA will remain in the Stop mode
until another Single Trend Scan is started by clicking the “1 Scan” button or the continuous Trend Scan
mode is selected by clicking on the “GO” button.

Actual operation requires selecting Trend from the Mode drop down menu on the Operating parameters tab.
This mode selection is explained in section 6.7.1.

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 31
TELEPHONE: 1-724-337-3000 FAX: 1-724-337-8322 EMAIL: support@extorr.com
V44 Rev 230512 by Extorr, Inc. 2023


mailto:support@extorr.com

Extorr Inc. WWWw.extorr.com

Audio Output [Selected Channel] v

6.9.1. Mass Table Setup for Leak Detection _ Disable |

The Trend mode may be setup for vacuum leak checking with an audio output for the intensity of the leak
detect gas. A leak may be found by listening to the audio tone instead of watching a mass peak on the screen.
A leak detect gas such as Helium at Mass 4 is entered into the Mass Table. Helium is usually the gas chosen
but any other leak detection gases may be used. The Mass Table below has the Helium and Air masses
enabled for leak checking.

Mass Table l

600

Add

Samples

| Bemove |

Audio Dutput [Selected Channel] W

Dizable

Use mags=999 for Tatal Pressure, maze=998 for Pirani Pressure

Status

Enabled

Audio

Mass

Description o

High
Alarm

High
Warning

Law
Alarm

Low
Warning

Yes
Mo
Mo

Mo

4| Helium

o o o o o

S B S T

Figure 28. Mass Table for Leak Detection

To enable the audio output, first check the Audio Output (Selected Channel) check box on the Mass Table
tab. Next, double click on the Audio cell for the leak detect gas and check the box there. Click on another
cell to update the table and then click on the “Apply” button for the changes made to take effect. The Audio
cell for the leak detect gas will change to Yes. Only one of the mass table entries can have the audio output
enabled.

An audio output will be heard as soon as the Trend mode is entered. If no audio is heard, first check to see
that the system is in the Trend mode, the Audio Output (Selected Channel) box is checked on the Mass Table
tab and that Yes is shown in Audio cell for the leak detect gas (the check box in the Audio cell is checked).

Use the Scale and Zero sliders, located to the sides of the graph, along with the dwell time setting to get a
smooth baseline tone but use a short dwell time for fast response.

When the plot of the leak detect gas is near the bottom of the trend graph the sound has a low frequency. As
the signal intensity increases the sound frequency increases. A leak will be indicated by a rapid increase in
frequency as the leak detect gas is applied to the location of the leak. Since the sound is tied to the intensity
level on the screen, select the linear plot mode on the Plot tab by clearing the Enable Logarithmic Y Axis
check box if necessary.
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If a multiplier unit is being used and the pressure is below 10 torr, a leak is best detected with the multiplier
option turned on at a gain of about 10%,
The Mass Table graph below shows Helium, Air, and Total Pressure plots during leak checking.

EA Vacuum Plus - [4276] - O X
B File Edit View Window Control Help - 8 x

@1 ¢ D= R S cHdRB  HMEBRM D ?
Total Pressure Pirani Pressure & on Filament = =
= 3 ressure Start Recording
ﬂ_ [ 5561107 torr [ 1.00x104 torr @ C oFF Time Unti Sleep | InfofGraph || _StPrtOegEs |
s £
Mass Table

| ] | ]
Helium Mass 28 Mass 32 Total Pressure
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2.00e-7
1.50e-7 —
1.00e-7 =

5.00e-8

0 4 7 11 14 18 21 25 28 32 35 38
Seconds

Figure 29. Mass Table Graph During Leak Checking

The dark blue plot line near the top shows a Total Pressure of about 5.5 x 10”7 torr with partial pressures of
Mass 28 ( N.) of about 4 x 107 torr and Mass 32 ( O ) of about 1 x 107 torr. The ratio of Mass 28 to Mass
32 is about 4:1 indicating that an air leak is present (in air N to O is about 80:20). The partial pressure of
Mass 4, Helium, starts out at zero on the graph and the audio output has a low frequency because its
concentration in air is only about 5ppm.

When the helium is sprayed near the leak, its partial pressure and the sound frequency will increase.

As the helium flows into the leak, it excludes the air and so the partial pressures of both Mass 28 and Mass
32 decrease. The Total Pressure also decreases when the helium enters the leak because the B/A ion gauge
has a lower sensitivity to helium than it does to nitrogen (see Appendix B Gauge Sensitivity to Differing
Gasses). When the helium spray is moved away from the leak, air slowly replaces it and the partial pressure
of helium (and the sound frequency) decreases as the partial pressures of nitrogen and oxygen increase as
shown in the graph. The helium spray was then moved back over the leak a second time to pin point the
location.

To turn off the audio output, click on the “Disable” button next to the Audio Output (Selected Channel)
check box on the Mass Table tab and then click on the “Apply” button.
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6.10. Outputs Tab

Outputs ]
Degaz curent 24 ma Filament ¥ oltage 1.64 wolts
Electronics Temperature 406 *C Filament Resistance 0.44 Ohms
Power supply 2417 wolks Sensor Temperature /2 °C
Sourcel curent 1.007569 ma Reference [ 2.45ta 2.55) . valts
Source? current Im ma Ground ref [ +/- 02] 0.008951  woltz

RF &mp [0 to 20.0) 3960345 wvolts Focus1 FBE [Focus1) volts

Firani Temp (-1 to -1.0] 0118562 wvolts Repeller [ 2.0 - Elec_En) valts
Firani Corr [-.1 to -1.0] 0113029 valts Filament Power B9 4642
Firani Press -3 to -2.5) -0.266672  volts Filament DAC Coarse 2895
+FB [2.25 to 2.5) 2406708 wolts Filament DAL Fine

-FB [2.25t0 2.5) 2408118 wvolts Filament Status

Ba cument (497892008 ppps Degas Time Left

Total Pressure (497852008 Tor
Pirani Pressure [1.0000e-004 7oy

J Ll g

0 Sec

Figure 30. The Outputs Tab

The outputs tab gives information on system operation. The values are updated at the end of every scan. The
user will find this information very useful, especially if trouble shooting is required. The factory support
personnel will ask for the values on this page when trouble shooting. The top parameters reported here are
“Degas current”, “Electronics Temperature” within the electronics box (CCU), the voltage placed on the
electronics by the power supply, the voltage placed across the filaments, the resistance of the filaments, and
the temperature at the base of the probe. The degas current is also the total emission current from the
filaments when the system is not in the degas mode. The total current through the filaments is given by the
voltage across the filaments divided by the resistance.

Below these readings are further operational readings labeled with the acceptable ranges for these readings.
“Source 1 current” is electron current to the source grid. “Source 2 current” is electron current to the B/A
section of the ionizer. “RF Amp” is from the RF section of the electronics and is roughly proportional to the
high mass value in sweep. The “Pirani Corr” and “Pirani Temp” are proportional to the Pirani wire
temperature and, when added should be roughly equal to Pirani Press. “+FB” and “~FB” are proportional to
the DC voltages on the rods. “BA current” is ion current to the collector wire in the B/A lon Gauge section of
the ionizer. Reference and Ground ref are voltage references which test the operation of the analog to digital
converter and should be within the ranges given. The “Focus 1” reading should be about equal to the value
entered into the focus box under the Operating parameters tab. The “Repeller” reading should be about equal
to the value entered into the Electron Energy box under the Operating parameters tab, less 2 volts. If these
readings are not as described, a short circuit may be present in the probe. “Filament Power” indicates how
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much of the available filament power is currently used. “Filament DAC” Coarse and Fine give information
about the regulation of the filament.

“Filament Status” indicates the Operating Mode of the Filaments. Filament Off = 0, Filament On — Waiting
for Rough Vacuum = 1, Filament On — Waiting for High Vacuum = 2, Filament On — Normal Operation = 3,
Filament Off — Tripped = 4, Filament Asleep — Waiting to Hit Target Pressure = 5, and Filament On —
Waiting to Hit Target Pressure = 6.

“Degas Time Left” shows the remaining time, in seconds, of the ionizer Degas cycle. The Degas is started by
clicking on the “Start Degas” button near the top of the main Vacuum Plus window. A complete Degas cycle
lasts for 10 minutes (600 seconds) and may be ended early by clicking the “Degas” button a second time.
“Total Pressure” and “Pirani Pressure” are duplicates of the readouts at the top of the main Vacuum Plus
window.

6.11. Plot Tab Pt |
The Plot tab allows the user to customize
the Mass Sweep or Mass Table graphs and Enable Logarithmic ¥ Awis [~ _Disabls_|

the Pressure Info graph. Piot Backoround Color [ Pale gieen =
The Enable Logarithmic Y Axis check box PlotLine Color [J Green |
and “Disable” button, near the top of the scanPositon Colr [ Bl <]
tab, control the Mass Sweep or Mass

Table graph. Checking the box produces a ity —
logarithmic plot and clicking on the ProniPresuasConr [ Fed <]

“Disable” button returns to a linear plot.
The background color of the Mass Sweep
or Mass Table graphs and the Pressure
Info graph are set using the Plot
Background Color drop down menu. Figure 31. The Plot Tab

The Plot Line Color and Scan Position

Color drop down menus affect only the Mass Sweep or Mass Table graphs.

The Pirani Pressure Color and Total Pressure Color drop down menus set the colors of the plot lines on the
Pressure Info graph. The Enable Logarithmic Y Axis check box generates a logarithmic Pressure Info plot
when the box is checked and clicking the “Disable” button returns it to linear plot. Click “Apply” and any
changes made will take effect.

Toatal Preszure Color - Blue -

6.12. Print Tab £ Printing
The Printing tab allows for the selection of ¥ Inverted colors
what will be printed when Print is selected ¥ Configuration File Marne
from the File menu or the “Print” button is v Description
clicked in the main Vacuum Plus window. W Total Pressure
The mass graph colors may be inverted to ' Birani Pressure
produce a dark on light print out instead of 5/10/2023 10:50.05 AM
light on dark. The configuration file name, Dt format |fsystem defaull -]
the contents of the Description box on the Tire format
Configuration tab, along with the Total - (system defaul] =]
Pressure and Pirani Pressure readings may Help | ..... Diate formats--— j
also be included on the print out by
checking the corresponding box.
The format of the Date and Time on the
print out may also be changed here using Figure 32. The Printing Tab
the drop down lists. Click “Apply” and the
changes made will take effect.
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6.13. Log Tab

A log of CCU to computer communications is shown in this tab. Here you can follow the communications
between the Vacuum Plus software and the Microprocessors in the CCU. This information may come in
handy for trouble shooting. It will clearly tell you when there is no communication in the case of an incorrect
port setting, power failure, or cable being unplugged.

Clear | Save [ Options.... | <<| |) ‘ »‘

0000040 03:45:24 Communications thread terminated successhully -
000012ac 08:45:24 XML stream being shut down

00001 2ac 08:45:24 XML communication killed

Q0OD0EED 03:45:24 Create XML pipe "\ \pipehTest]"

0000040 03:45:24 Communications thread terminated successfully

00000420 08:45:24 Communication thread is restarting

QOODOEED 03:45:24 =ML output stream "Test1" successfully created

0000040 03:45:24 Opening COM port

0000040 08:45:24 Sucessfully opened connection COME

Q00D04eD 03:45.24 Reguesting download

00001350 03:45:24 qpbox_stipped.ell:  file format elf32-itte

00001350 08:45:24 Setting transmission baud rate to 115200

Q0001350 08:45:24 Memory checksum on 183592 bytes: 0x001dbEES

00001350 08:45:24 Mo download required; code i consistent

0000040 14:40:04 Saved configuration V' 'C:\U sers\J ack\Deskiop\RGA CONFIG FILES'snd04_factory_cal.cigh”
Q000040 14:40:14 Scan restarted (1)

0000040 14:40:15 Device reports flament is off

0000040 14:40:16 Scan restarted (1)

00000420 14:40:17 Device reports it is waiting for high vacuum

Q000040 14:40:24 Device reports flament is on L

Log

m

4 n 2

Figure 33. The Log Tab

The user may also use a number of features which are displayed when the “Options” button is pressed. The
options pop-up box allows for a forced scan restart, forced loading of the operating parameters, as well as
setting a number of trace options.

Debug Options ﬂ

Logiimit [§ = %1000 (0 means "no mit")
™ Trace Read of configuration file ﬂl

7 Trace Data packets
™ Trace Raw Packets
™ Trace DataPoints

~ !
[ Trace XML
— Force Operations
Start Scan |
Load Operating Parameters |
Figure 34. Log Debug Options
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6.14. Record Data Tab =
The Record Data tab contains the controls for File Data Logging. Data from the Mass Sweep or Trend mode
may be saved in a one file, in multiple files, or data logging may be turned Off on the Record Data tab.
The multiple file mode also has several options to determine when each individual file is created and saved.

The data is saved in a CSV file format. This Comma Separated Values (CSV) file contains plain text ASCII
character fields, separated by commas, for the Date and Time (YYYY/MM/DD HH:MM:SS.000), the Mass
(in amu), and the Intensity (in Pressure or lon Current as set by the Pressure Units box on the Operating
Parameters tab). The CSV file may be viewed and changed in a text editor such as Notepad.

The Configuration file parameters are saved at the beginning of every data logging file. These parameters are
the settings from all of the Operational Folder tabs and this is the same information contained in the RGA
Configuration file. Like a configuration file, the data logging CSV file may be opened on the Configuration
tab (using the “Open” button) and the Operational Folder tabs settings used to create the data logging file
may be reloaded into Vacuum Plus.

Data Logging begins when the “Start Recording” button w is clicked i in the main Vacuum Plus

window. The button appears pushed in and changes to the “Stop Recording” button. I
Clicking the button again will end Data Logging. The button appears released and changes back to the “Start
Recording” button. File Data logging may also be controlled using the Data File Recording On check box
and “Uncheck” button on the Record Data tab. To start recording, check the “On” box and click the “Apply”
button. Click on the “Uncheck” button and then “Apply” to stop recording.

See Appendix H, Analyzing Recorded Data in Hmiln
Microsoft Excel for additional information.
6.14.1. Recording Data Off
&+ Nofile

File Data Logging is turned OFF when the “No file” " Tocnefle (Enter file name)
radio button is selected. Click on the “Apply” button | ]
for this change to take effect. If the “Start/Stop - _
Recording” button is clicked in the main Vacuum Plus ¢ Temulilefles ([Enter the diectory name)
window when the “No file” option is selected, a | — B
frowning face and the “No file name or directory” ?,’_ea""" ortore
error message is displayed at the top of the Record =
Data tab. Click the “Start/Stop Recording” button -
again to clear the error message. G 1 =

Data File Recording ON [ Uncheck |

Figure 35. The Record Data Tab
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6.14.2. Recording Data to One File
The Single data file mode is selected by clicking on the “To one file” radio button on the Record Data tab.

Click on the “More Options” button next to the File Name box to display the Save As window.
Navigate to an existing folder or create a new one using the Save in drop down menu at the top of the
window. Enter the desired name in the File name box at the bottom of the window and select Comma
separated values file (*.csv) in the Save as type box. Click on the “Save” button to close the Save As

window.
-
& Save As @

Save in: | RgaSweepData Ll ¢ f:i‘ '
Name - Date modified Type
£:| SweepDatal.csv 8/24/20152:223PM  Microsc
£ m »
File name: ISweep Data2]
Save as type: IComma—separated value files (".csv) Ll Cancel I

. 4

Figure 36. Record Data Save As Window

The path to the selected folder and the file name are shown in the File Name box on the Record Data tab.

* Toonefile (Enter file name)
C:\RgaDataFiles\RgaSweepData\SweepDataZ.csv

Figure 37. Record Data File Name Box

Next, click on the “Apply” button on the Record Data tab.

Data Logging will begin when the “Start/Stop Recording” button is clicked in the main Vacuum Plus
window. A Mass Sweep will start over at the Low Mass setting, or the Trend mode will reset to the first entry
in the Mass Table.

The specified file is created in the selected folder and the data is appended to the file until the “Start/Stop
Recording” button is clicked again or the disk becomes full.

The last record appended to the data file when the “Stop Recording” button is clicked may contain a partial
sweep or data for only some of the enabled entries in the mass table.

Data Recording may also be controlled with the Data File Recording On check box and “Uncheck” button on
the Record Data Tab. Remember to click the “Apply” button when using these controls.
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6.14.3. Recording Data to Multiple Files
The Multiple data file mode is selected by clicking on the “To multiple files” radio button on the Record

Data Tab. Click on the “More Options” button next to the File Name box to display the Browse for
Folder window. Navigate to an existing folder or create a new one using the “Make New Folder” button.

Browse For Folder &

PerflLogs 4z
. Program Files
. Program Files (x86)

ProgramData

m |

Recovery
4 |, RgaDataFiles
RgaSweepData
RgaTrendData

. Riot Games

Folder: RgaSweepData

[ MokeNewrolder | ok ][ concel |

Figure 38. Browse for Folder Window

Click on the “OK” button when finished.

The path to the selected folder is shown in the Directory Name box on the Record Data tab.

* Tomultiple files (Enter the directory name)
C:\RgaDataFiles\RgaSweepD ata

Figure 39. Record Data Directory Name Box
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The radio buttons in the Creation Options box on the Record Data tab determine when each individual file is
created and saved.

Creation options
* Once per scan
" On the hour

" At midnight

R L | B
" After N sweeps [ L -

Figure 40. Record Data Creation Options Group

6.14.3.1. Recording Data to Multiple Files Once Per Scan Option
The “Once per scan” option is the default setting. When the Once per scan option is selected, a new data file
is created and saved for each complete scan in the Mass sweep mode. In the Trend mode, a new file is
created and the data is saved after all enabled entries in the Mass Table have been measured for the number
of times specified in the Mass Table Samples box (a complete Trend Mode Scan, see section 6.9).

The Once per scan recording option may be used in the continuous Mass Sweep or continuous Trend Scan

G0 i the main VVacuum Plus window or also in the single Mass Sweep or
single Trend Scan modes using the “1 Scan” button 1

In the continuous Mass Sweep or continuous Trend Scan mode (using the “GO” button), Data Logging will
begin when the “Start/Stop Recording” button is clicked in the main Vacuum Plus window. A Mass Sweep
will start over at the Low Mass setting, or the Trend mode will reset to the first enabled entry in the Mass
Table.

A data logging file named “MassSpecData-XXXXX-YYYY-MM-DD-HHMMSS.csv” is created in the
selected folder at the beginning of the scan. The “XXXXX” in the file name is the Serial Number of the CCU
followed by the “YYYY” year, the “MM” month, the “DD” day, and the “HHMMSS” time.

Data is appended to the file until the end of the scan in the Mass Sweep mode. In the Trend Mode, data is
appended to the file until all enabled entries in the Mass Table have been measured for the number of times
specified in the Mass Table Samples box (a complete Trend Mode Scan). The file is then closed and a new
data logging file is created at the beginning of the next scan.

Data files continue to be created for each scan until the “Start/Stop Recording” button is clicked again or the
disk becomes full.

The last record appended to the data file when the “Stop Recording” button is clicked may contain a partial
sweep or data for only some of the enabled entries in the mass table.

Data Recording may also be controlled with the Data File Recording On check box and “Uncheck” button on
the Record Data Tab. Remember to click the “Apply” button when using these controls.

modes using the “GO” button

To record data in the single Mass Sweep or single Trend Scan modes (using the “1 Scan” button), first click
on the “STOP” button D in the main Vacuum Plus window to halt the scan. Next click on the “Start/Stop

Recording” button to enable data logging. Click the “1 Scan” button T and data logging will begin.

A data logging file named “MassSpecData-XXXXX-YYYY-MM-DD-HHMMSS.csv” is created in the
selected folder at the beginning of the scan. The “XXXXX" in the file name is the Serial Number of the CCU
followed by the “YYYY” year, the “MM” month, the “DD” day, and the “HHMMSS” time.
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Data is appended to the file until the end of the scan in the Mass Sweep mode. In the Trend Mode data is
appended to the file until all enabled entries in the Mass Table have been measured for the number of times
specified in the Mass Table Samples box (a complete Trend Mode Scan). The file is then closed and the
RGA will remain in the Stop mode.

Additional single scans may be started and their corresponding data logging files created by clicking on the
“1 Scan” button.

Data logging may be ended by clicking on the “Stop Recording” button or the continuous Sweep mode may
be selected by clicking on the “GO” button.

6.14.3.2. Recording Data to Multiple Files On The Hour Option
When the “On the hour” option is selected, a new data logging file is created and saved for every hour that
the RGA is scanning in the continuous Mass Sweep or continuous Trend Scan modes (using the “GO”
button).
Data Logging will begin when the “Start/Stop Recording” button is clicked in the main Vacuum Plus
window. A Mass Sweep will start over at the Low Mass setting, or the Trend mode will reset to the first
enabled entry in the Mass Table.
A data logging file named “MassSpecData-XXXXX-YYYY-MM-DD-HHMMSS.csv” is created in the
selected folder at the beginning of the scan. The “XXXXX” in the file name is the Serial Number of the CCU
followed by the “YYYY” year, the “MM” month, the “DD” day, and the “HHMMSS” time.
Data is appended to the file until the end of the current hour is reached. The existing file is then closed and a
new data logging file is created to store the data for the next hour. The last record appended to the data file
may contain a partial sweep or data for only some of the enabled entries in the mass table.
Data files continue to be created for each hour of scanning until the “Stop Recording” button is clicked or the
disk becomes full.
Data Recording may also be controlled with the Data File Recording On check box and “Uncheck” button on
the Record Data Tab. Remember to click the “Apply” button when using these controls.

Large data logging files are generated using this recording option.
Recording Data for a Mass Sweep from 1 amu to 100 amu with 10 Samples / amu and a Scan speed of 144 /
second for 1 hour produces a Data logging file of about 23 MB.

6.14.3.3. Recording Data to Multiple Files At Midnight Option
When the “At midnight” option is selected, a new data logging file is created and saved for every day that the
RGA is scanning in the continuous Mass Sweep or continuous Trend Scan modes (using the “GO” button).
Data Logging will begin when the “Start/Stop Recording” button is clicked in the main Vacuum Plus
window. A Mass Sweep will start over at the Low Mass setting, or the Trend mode will reset to the first
enabled entry in the Mass Table.
A data logging file named “MassSpecData-XXXXX-YYYY-MM-DD-HHMMSS.csv” is created in the
selected folder at the beginning of the scan. The “XXXXX"” in the file name is the Serial Number of the CCU
followed by the “YYYY” year, the “MM” month, the “DD” day, and the “HHMMSS” time.
Data is appended to the file until the midnight hour on the current day is reached. The existing file is then
closed and a new data logging file is created to store the data for the next day. The last record appended to
the data file may contain a partial sweep or data for only some of the enabled entries in the mass table.
Data files continue to be created for each day of scanning until the “Start/Stop Recording” button is clicked
again or the disk becomes full.
Data Recording may also be controlled with the Data File Recording On check box and “Uncheck” button on
the Record Data Tab. Remember to click the “Apply” button when using these controls.

VERY LARGE data logging files are generated using this recording option.
Recording a Mass Sweep from 1 amu to 100 amu with 10 Samples / amu and a Scan speed of 144 / second
produces a Data logging file of about 560 MB per day.
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6.14.3.4. Recording Data to Multiple Files After N Sweeps Option
When the “After N sweeps” option is selected, a new data logging file is created and saved that contains the
data for the number of scans specified by the value in the N = box. This value must be an integer between 1
and 1023.
Numbers may be typed into the box or the up down arrows may be used to change the value.
Data Logging will begin when the “Start/Stop Recording” button is clicked in the main Vacuum Plus
window. A Mass Sweep will start over at the Low Mass setting, or the Trend mode will reset to the first
enabled entry in the Mass Table.
A data logging file named “MassSpecData-XXXXX-YYYY-MM-DD-HHMMSS.csv” is created in the
selected folder at the beginning of the first scan. The “XXXXX” in the file name is the Serial Number of the
CCU followed by the “YYYY” year, the “MM” month, the “DD” day, and the “HHMMSS” time.
Data is appended to the file until the number of scans specified by the value in the N = box are completed.

The existing file is then closed and a new data logging file is created to store the data for the next group of
“N” scans.

Data files continue to be created for each group of “N” scans until the “Stop Recording” button is clicked or

the disk becomes full. The last record appended to the data file may contain a partial sweep or data for only
some of the enabled entries in the mass table.

Data Recording may also be controlled with the Data File Recording On check box and “Uncheck” button on
the Record Data Tab. Remember to click the “Apply” button when using these controls.
Large data logging files may be generated by this recording option.

6.15. Diagnostics Tab

Diagnostics is a locked function which may be used by the factory for trouble shooting as required. For the
curious, this may be unlocked by typing “extorr” into in the Calibration Parameters Unlock Diagnostics field.

Diagnostics l

j 0

2350 j 1E0000
j 10000
=l
=1

Figure 41. Diagnostics Tab
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6.16. XML Use

XML stands for eXtensible Markup Language. Like the famous HTML of internet fame, XML is a subset of
SGML. In particular, XML is the text markup language for interchange of structured data. XML has as its
goal to enable generic SGML to be served, received, and processed on the Web in the way that is now
possible with HTML. XML has been designed for ease of implementation and for interoperability with both
SGML and HTML. XML is a trademark of the World Wide Web Consortium. Vacuum Plus produces XML
files on command as well as supporting streaming XML data to an XML port of the user’s choosing. XML
data files may be saved from the Save XML and Save XML As selections from the File drop down menu.
Configurations may be saved, edited in a text file (XML format), renamed and opened at a later time. A
representative XML file as read in a browser is given below.

<?xml version="1.0" encoding="us-ascii" ?>

- <ConfigurationData>

<CommunicationParameters Port="COM2" Baud="115200" PacketFrequency="5.0" PacketTimeout="1.0"
CommunicationsType="1" UserFrequency="5.0" UserTimeout="1.0" NamedPort="VacuumPlus" />

<ConfigurationParameters Filename="C:\Documents and Settings\Jack \Desktop\sn132_factory_cal.cfg"
TimeStamp="07d3000b000300130011002100260203" DateTime="11/19/2003 5:33:38 PM" Caption="" Serial="0"
Model="0" />

<ScanParameters ScanSpeed="20" LowMass="14" HighMass="19" SamplesPerAMU="8" />

<OperatingParameters Mode="Mass sweep" Focus1="-35" Focus2="-20" ElectronEnergy="68" FilamentEmission="3.0"
AutoZero="Off" ScanMode="Sweep" Filament="1" PressureUnits="Torr" />

<CalibrationParameters LowCalMass="1" LowCalResolution="672" LowCalPosition="0.21" LowCallonEnergy="4.2"
HighCalMass="300" HighCalResolution="1895" HighCalPosition="0.50" HighCallonEnergy="5.3" TotalAmpOffset="0"
PartialAmpOffset="0" TotallntegratingCap="9.97" PartialintegratingCap="3.05" RFSettleTime="50"
SWSettleTime="10" PiranilATM="2.25670" PiraniZero="0.31365" PiraniAutoRecalibrate="0" PartialSensitivity="8.00e-
004" TotalSensitivity="1.00e+000" debug="0" />

- <MassTableParameters Samples="100">

<Mass1 Enabled="1" Mass="2" Description="" Color="Black" Dwell="3.5 ms" HighWarning="0" HighAlarm="0"
LowWarning="0" LowAlarm="0" />

<Mass2 Enabled="1" Mass="18" Description="" Color="Navy" Dwell="50 ms" HighWarning="0" HighAlarm="0"
LowWarning="0" LowAlarm="0" />

<Mass3 Enabled="1" Mass="28" Description="" Color="Dk. Gray" Dwell="50 ms" HighWarning="0" HighAlarm="0"
LowWarning="0" LowAlarm="0" />

<Mass4 Enabled="1" Mass="32" Description="" Color="Red" Dwell="100 ms" HighWarning="0" HighAlarm="0"
LowWarning="0" LowAlarm="0" />

<Mass5 Enabled="1" Mass="149" Description="" Color="Fuschia" Dwell="200 ms" HighWarning="0" HighAlarm="0"
LowWarning="0" LowAlarm="0" />

<Mass6 Enabled="1" Mass="69" Description="" Color="Green" Dwell="100 ms" HighWarning="0" HighAlarm="0"
LowWarning="0" LowAlarm="0" />

<Mass7 Enabled="1" Mass="38" Description="" Color="Silver" Dwell="3.5 ms" HighWarning="0" HighAlarm="0"
LowWarning="0" LowAlarm="0" />

<Mass8 Enabled="1" Mass="40" Description="" Color="Pink" Dwell="42 ms" HighWarning="0" HighAlarm="0"
LowWarning="0" LowAlarm="0" />

<Mass9 Enabled="1" Mass="44" Description="" Color="White" Dwell="21 ms" HighWarning="0" HighAlarm="0"
LowWarning="0" LowAlarm="0" />

</MassTableParameters>

<PrintingParameters InvertColors="0" ShowConfigurationFile="1" ShowDescription="1" ShowTotalPressure="1"
ShowPiraniPressure="1" />

- <GraphParameters>

<Y-Axis FullScale="9.81748e-008" Span="1.05925" />

</GraphParameters>
- <WindowParameters>

................

rcNormalPosition.left="958" rcNormalPosition.top="50" rcNormalPosition.right="1349"
rcNormalPosition.bottom="723" />
</WindowParameters>
<PlotParameters BkColor="Lt Green" LineColor="Red" ScanColor="Md Blue" MouseWheel="0" />
</ConfigurationData>
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A representative data file for a sweep from 13.5 amu to 19.5 amu is given below.

<?xml version="1.0" encoding="us-ascii" ?>

- <Data LowMass="14" HighMass="19" SamplesPerAMU="8" Units="Torr" Sample="0">
<Sample Value="-4.80521e-012" />
<Sample Value="4.90272e-012" />
<Sample Value="3.49013e-011" />
<Sample Value="2.13785e-010" />
<Sample Value="2.38185e-010" />
<Sample Value="1.70573e-010" />
<Sample Value="1.16129e-011" />
<Sample Value="1.44788e-012" />
<Sample Value="1.04575e-012" />
<Sample Value="-3.8262e-013" />
<Sample Value="1.86295e-011" />
<Sample Value="2.13322e-010" />
<Sample Value="2.52524e-010" />
<Sample Value="1.75088e-010" />
<Sample Value="2.61942¢-011" />
<Sample Value="1.25229¢e-012" />
<Sample Value="-2.86834e-012" />
<Sample Value="2.62114e-012" />
<Sample Value="1.64358e-010" />
<Sample Value="1.00085e-009" />
<Sample Value="1.17773e-009" />
<Sample Value="8.14476e-010" />
<Sample Value="1.09915e-010" />
<Sample Value="7.56115e-012" />
<Sample Value="1.92803e-012" />
<Sample Value="3.37541e-012" />
<Sample Value="5.62092e-010" />
<Sample Value="2.50811e-009" />
<Sample Value="2.8665e-009" />
<Sample Value="1.99793e-009" />
<Sample Value="1.79753e-010" />
<Sample Value="1.34216e-012" />
<Sample Value="1.11096e-011" />
<Sample Value="2.38959¢-011" />
<Sample Value="1.86811e-009" />
<Sample Value="7.15505e-009" />
<Sample Value="8.63439e-009" />
<Sample Value="6.02352e-009" />
<Sample Value="4.11353e-010" />
<Sample Value="8.15777e-013" />
<Sample Value="2.86842e-012" />
<Sample Value="-1.2607e-013" />
<Sample Value="5.3608e-011" />
<Sample Value="2.04398e-010" />
<Sample Value="2.53127e-010" />
<Sample Value="1.79202e-010" />
<Sample Value="2.55128e-011" />
<Sample Value="5.37074e-012" />
</Data>
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6.17. Use with Multiple XT Systems

The Vacuum Plus software allows for the multiple RGA system operation from a single host computer. Each
unit must be run from an independent com port and up to 9 RGAs may be run by a single computer. All that
is required is to open a second, third, etc. file using the “File”” drop-down menu. For each case designate the
COM port and CFG file for the RGA on that port. The Vacuum Plus window can then display embedded
windows for each system being run. The various display modes may be selected from those found in
“Window” on the menu bar.
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6.18. The Degas Mode

Degas increases the electron energy to nearly 400 volts, the electron emission to nearly 30 ma, and the ion
energy to 200 volts. The purpose of degas is to clean the ionizer. If the system loses sensitivity due to
contamination, a degas of a few minutes duration, will often restore the sensitivity.

Start Degas

&)
Click to start a 10 minute degas cycle.

Figure 43. Start Degas Button

To degas the ionizer, click on the “Start Degas” button that is located to the right of the “Pressure
Info/Graph” button at the top center of the Mass Sweep or Mass Table graph in the main Vacuum Plus
window. The Confirm Degas Start message is displayed.

Vacuum Plus X

@9 Areyou sure you want to degas the ionizer?
'9' A combined filament power and electon bombardment of 30
— watts will heat the ionizer.
It will automatically be turned off in 10 minutes returning to
normal operation.
Degas can be ended sooner by clicking the Degas button
again.

Cancel

Figure 44. Degas Start Message

Click on the “OK” button to start degas period. The “Start Degas” button changes to the “Degas Time
Remaining” button. The time shown in the button is a countdown to the end of the degas period. It starts at
10 minutes and will automatically end when the countdown reaches zero. The Degas Time Left display on
the Outputs tab also shows the time remaining in the degas period but in seconds instead of minutes. The
degas period may be ended early by clicking on the “Degas Time” button.

Degas Time
10 minutes

Degas time remaining.
Click to stop Degas.

Figure 45. Degas Time Remaining Button

The Filaments must be turned ON to start the degas period. Clicking on the “Start Degas” button when the
Filaments are Off makes the button change to the “Degas Not Running” button.

Degas Mot
Running
Figure 46. Degas Not Running Button
Clicking on the “Degas Not Running” Button changes it back to the “Start Degas” button.
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6.19. Graph Window
6.19.1. Graph Window Slider Controls
The Graph Window in Vacuum Plus shows the Mass Sweep, Mass Table or RF Calibration graph. In the
Mass Sweep mode there are three slider controls that set the size and position of the data shown on the graph.
They are the Scale Slider, The Zero Slider, and the Graph Width Slider.
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Figure 47. Mass Sweep Graph Slider Controls

The Scale Slider on the left side of the graph window controls the maximum value of the Y axis shown on
the graph. Move the slider toward the top of the window to display smaller signals or toward the bottom of
the window to show larger signals.
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The Zero Slider on the right side of the graph window controls the position of the zero line of the Y axis on
the graph. Move the slider toward the top of the window to shift the zero line down to the bottom of the
graph or move the slider toward the bottom of the window to shift the zero line up to the top of the graph.
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Figure 49. Mass Sweep Graph Zero Slider

The Graph Width Slider controls the portion of a complete sweep that is displayed in the graph window.
Moving the slider all the way to the left side of the window will display the entire mass sweep. This is the

default position

of the Width Slider.
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Moving the Width Slider toward the right side of the window produces a display that shows only a part of the
mass sweep and the Graph Position Scroll Bar appears above the Width Slider.
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Figure 51. Mass Sweep Graph Width Slider and Position Scroll Bar

These two controls allow the user to display a narrow mass range in the graph window at any point along the
entire mass sweep.

£ Vacuum Plus - [404] O | B S|
B File Edit View Window Control Help -8 %
@19 D= SecdBTREEET® 7

Total Pressure Pirani Pressure

Filament:
& on Pressure Start Recordin
M“’”ﬂs L 4.015%105 torr 100310 torr @ « oFF TR | InfofGroph || _StertDeges | 2R
-
Mass Sweep

4.00e-8
3.50e-8
3.00e-8
=1
2.508-8
o
X 2.00e-8
1.50e-8

1.00e-8

5.00e-9

13 15 17 19 21 23 25 27 29 31 33
MASS

‘
L
1]

Ready NUM

Graph Position
Scroll Bar Moved
Toward Right Side
of Window

Figure 52. Mass Sweep Graph with Position Scroll Bar Moved
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The range of the Graph Width Slider extends from displaying the entire Mass Sweep, when the control is all
the way at the left, to a 1 amu wide sweep with the slider all the way to the right side of the graph.

In the Trend mode, the Scale Slider, the Zero Slider, and the Graph Width Slider also set the size and
position of the data shown on the graph (as in the Mass Sweep mode).
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Figure 53. Trend Scan Graph Slider Controls

The Scale Slider on the left side of the graph window controls the maximum value of the Y axis shown on
the graph. Move the slider toward the top of the window to display smaller signals or toward the bottom of
the window to show larger signals.
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Figure 54. Trend Scan Graph Scale Slider
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The Zero Slider on the right side of the graph window controls the position of the zero line of the Y axis on
the graph. Move the slider toward the top of the window to shift the zero line down to the bottom of the
graph or move the slider toward the bottom of the window to shift the zero line up to the top of the graph.
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Figure 55. Trend Scan Graph Zero Slider

The Graph Width Slider controls the portion of a complete a Trend Scan that is displayed in the graph

window.

Moving the slider all the way to the left side of the window will display the entire Trend Scan. This is the

default position of the Width Slider.
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Figure 56. Trend Scan Graph Width Slider at Left Side
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Moving the Width Slider toward the right side of the window produces a display that shows only a part of the
Scan and the Graph Position Scroll Bar appears above the Width Slider.
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Figure 57. Trend Scan Graph Width Slider and Position Scroll Bar

These two controls allow the user to display a narrow time range in the graph window at any point along the
entire Trend Scan.
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Figure 58. Trend Scan Graph with Position Scroll Bar Moved
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The range of the Width Slider extends from displaying the entire Trend Scan, when the control is all the way

at the left, to a window that is about 2% of the entire scan with the slider all the way to the right side of the
graph.

6.19.2. Changing the Relative Size of the Graph Window and Setup / Parameter Tabs
When Vacuum Plus is first started, the main window displays the Mass Sweep or Mass Table Graph.
Clicking on the “Settings” button in the upper left of the main Vacuum Plus window will split the screen so
that the graph and the Setup / Parameter tabs are visible. The relative size of the Graph window and Setup /

Parameter tabs may be changed by dragging the left edge of the tabs. Slowly move the mouse cursor over the
left edge of the tabs.
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Figure 59. Mouse Cursor at Tab Left Edge
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The mouse cursor will change from an arrow to the resize cursor.
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Figure 60. Mouse Cursor Changes to Resize Cursor

Left click and drag the edge of the Setup / Parameter tabs to the left until the entire tab is visible in the

window.

£ Vacuum Plus - [404] [=l@] % |
B File Edit View Window Control Help
@1 @ D | S cHEHBR.RMEEP DT
Total Pressure Pirani Pressure o Filament = B
; v ressure Start Recordin
Settings . [ommemeon  [rovemeior @ oo Time Unti Sesp [~ fojieagh || _Srieges | _StertRecordng
B Mass Sw =
A P v Configuration Communications
RecordData | Sweepparameters | Operating parameters | Calioraton parameters
Disgnostics Outputs I Mass Table | Plot Printing Log
1.80e-8
Degas curtert 24 ma Filament Voltage 164 volis
Electionics Temperalue 406 °C Fllament Fiesistance 044 Ohms
1.60e8
Power supply 2417 vals  Sensor Temperatue ®2 T
i 1.40e8
Source curent | 1007583 ma  Referonce [ 24510 255) | 2510427 volls
1.20=8 SouceZcurert | 0.983850 ma Ground ref (+/-.02) | 0008351 volts
£ RF&np(00200)| 3960945 wols  Focus! FB [Focus1] 2014 volis
s Pirani Temp 110 1.0} | 0118562 wolts  Fiepelier [ 2.0 - Elec_Erj 810 valls
Piani ot [-1t0 1.0} | 0119029 wols Filament Power | 634882 %
8.00e8
Pireri Press 310 25] | 0266672 wals  Filament DAC Coarse 269
WFB(225t025] | 2408708 welts Filament DAC Fine 2047
c00es
FB(2251025) [ 2406118 wols Filament Status 3
ju
Ba currert 437892008 amps Degas Time Left 0 Sec
4003
Total Pressure [4.37858-008  Tor
2.00e8
Firani Fressure [1.00002-004 | Tor
o
1 -} 11 18 21 26
MASS
| [ o |
d
Ready NUM

Drag Left Edge
Until Entire Tab
is Visible

Figure 61. Drag Resize Cursor to Expand Setup / Parameter Tabs
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6.19.3. Mass Sweep or Mass Table Customization Menu
Left double clicking in the graph area displays the Mass Sweep of Mass Table Customization Menu,

Www.extorr.com
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Figure 62. Mass Sweep or Mass Table Customization Menu

This Menu contains many of the same controls as in the other Customization menu displayed by right
clicking in the graph area. The properties of grid lines, the graph fonts, and the graph colors may be changed
here. Some of these properties may also be changed on the Plot tab, see section 6.11 above.

Many of the graphics changes revert to default settings when the moving from one mode to another but it is
still well worth exploring the options found in the customization menus.
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7. Maintenance

7.1 Servicing the RGA probe

7.1.1. lonizer /Dual Filament Replacement
A filament will eventually fail after years of operation even in a clean UHV system due to the thoria coating
on it eventually decomposing and evaporating. The Extorr RGA uses two thoria coated iridium filaments that
operate in parallel. When one of them burns out, the other will continue to operate the instrument normally,
giving a warning so that the user will be able to replace the filament assembly when it is convenient. Unlike
what may occur with other residual gas analyzers, the Extorr’s filaments will not fail due to exposure to high
pressures because they are protected by both ion and Pirani gauge outputs. A complete filament failure can
be verified by looking at the readings on the OUTPUTS tab. If there is an open filament, the filament voltage
will read > 5 volts and the filament resistance will be > 3 Ohms. The filament light bulb icon will not stay
yellow in the main Vacuum Plus window. If only one of the filaments is burned out, the instrument will
operate normally but the filament resistance will read about 1 Ohm.

The ionizer normally will last for years without attention in a UHV environment. There is nothing to wear
out, but the metal surfaces can become contaminated. The results of contamination could cause low
sensitivity for partial pressure readings. It generally takes a very severe contamination to cause the total
pressure readings to be low because the B/A type gauge uses higher voltages and works with more energetic
ions that are less susceptible to stray fields. If you have a total pressure reading of 10~ torr for example, the
sum of your partial pressure readings should be roughly the same. A number of factors such as the relative
sensitivities of different compounds and the cracking of molecules into ion fragments makes it unlikely that
they will add up exactly, but as the ionizer contamination increases, you may see a an order of magnitude or
more difference between the total pressure and the sum of partial pressures. Cleaning the ionizer is difficult if
not impossible in most cases, so replacement is the remedy. It is also likely that some contamination will
make it to the rods of the quadrupole. So, when replacing the ionizer due to low sensitivity, it is a good idea
to clean the quadrupole rods as well.

Always handle the probe with clean gloves, or you will see the results of your contamination on the next
scan. A fingerprint will outgas and cause peaks at virtually every amu until it is evaporated or turned into low
vapor pressure compounds in your vacuum system. Of course other sources of contamination such as
diffusion or mechanical pump oil could cause similar problems. Even after the volatiles are gone, the residue
may cause the probe to operate improperly by leaving behind either insulating compounds or secondary
electron emitting surfaces. This can cause a charge from electrons to build up and disturb the electric fields in
the ionizer or the mass filter, leading to low sensitivity.

At the factory, all parts are mechanically cleaned, then vacuum baked, and then plasma cleaned. If you are
doing UHV work and demand the best cleanliness, you can send the analyzer to the factory for
refurbishment, but many customers have had good success with cleaning in the field. The rods are best
cleaned with an abrasive method, such as 1200 grit abrasive paper polishing, followed by an Alconox
ultrasonic bath and several rinses with distilled water. The Extorr probe was designed to allow easy cleaning
and ionizer/filament replacement. The only tool required is an Allen wrench to loosen the set screws that
hold the ionizer to the probe. This tool is supplied with all new ionizers.

The following steps will usually restore the XT system to proper operation:
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Step 1

Placing the analyzer onto the CCU
without the thumbscrews makes a
good stand for the repair. Loosen
the top set screws on the 2 barrel
connectors that connect the
filament wires. Remove and
discard the old filament assembly.
If you are only replacing the
filament, skip to step 7.

Step 2

Loosen the bottom set screws on
each barrel connector and slide
them down the wires towards the
feedthrough.

Remove the ionizer by pulling
upward, a gentle twisting action
may be necessary.

Step 3

Using a hook made from some
.062 diameter wire, pull the mass
filter.
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Step 4
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Pull the mass filter out of the
frame.

Step 5

Clean the surfaces of the rods with
1200 grit alumina abrasive paper
until they are bright. Using a
waterproof paper with water works
well. Be careful not to bend the
electrical contacts. Then clean in
Alconox detergent using an
ultrasonic cleaner at 40 kHz. Rinse
well with distilled water in the
ultrasonic bath several times, then
dry at 75 degrees C.

Step 6

Next insert the mass filter into the
probe, being careful to line up the
2 wires with the two holes in the
end of the mass filter that make the
electrical contact.

Step 7

Slide the 4 tubular spring
connectors completely up onto
the ionizer wires.

Using a small pair of needle nose
pliers or a strong pair of tweezers,
remove the 4 tubular spring
connectors from the old ionizer
and push them onto the respective
pins on the new ionizer. Push the
new ionizer down onto the probe,
carefully engaging the center pin
and BA shield spring until the
focus plate is flush with the top of
the quadrupole.
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Step 8

Slide the four 4 tubular spring
connectors down to engage the
respective feedthrough wires.

Insert the new filament assembly
and while holding down on the
filament, slide the barrel
connectors into place and tighten
both set screws on each barrel
connector.

Be careful that the wires do not
short to each other or the frame.
You can bend the wires from the
feedthrough easily if necessary, but
do not bend the wires from the
ionizer or you may crack the
ceramics.

Step 9

Finally, break off the top of the
filament assembly and discard.

Figure 63. Servicing the Probe

More detailed Photographs are available on the Extorr web site at www.extorr.com.
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8. Return Procedure

If, for any reason, you need to return your XT system to Extorr Inc. for service, first call 1-724-337-3000 to
obtain a Returned Material Authorization (RMA) number. Then pack the instrument securely, using the
original packaging if it is available.

Be sure that the RMA number is clearly marked on the outside of the shipping box.

Many Probes returned to Extorr for repair are damaged in shipping because of poor packaging by the
customer.

If the Vacuum Feed Thru Pins are broken in shipping, the feed thru must be replaced at the cost of a new
one.

To avoid damage use the original Probe Shipping Box (or clear plastic shipping tube) if possible. The factory
shipping box (or clear plastic shipping tube) supports and protects the probe to help prevent damage.

Please contact the factory for instructions on properly packaging your probe.
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Appendix A. First Mass Spectrum

As the vacuum system is first pumped down, the Pirani gauge output will decrease (hopefully rapidly) to
pressures in the 102 torr range. If the factory configuration file has the filaments turned on, the light bulb
icon will glow red when only the Pirani is activated. As the pressure drops below 3 x 102 torr, the B/A ion
gauge starts to operate with a reduced electron emission. In this situation the bulb icon shines orange. In this
pressure region, the B/A ion gauge yields the more accurate pressure measurements than the Pirani. As the
pressure falls below 3x10* torr, the electron emission for the B/A ion gauge and the quadrupole analyzer ion
source are increased to the value set in the configuration file (see the filament emission box under the
operating parameters tab). At this point, the bulb icon becomes yellow and the quadrupole starts operation.

The factory setting for the quadrupole is a sweep from mass 1 to the highest rated mass of the system. This
usually makes for a rather cramped spectrum making the assignment of peaks to masses difficult. The
spectrum may be stretched out either by changing the mass range or by using the width slider at the bottom
of the graph.

If you are pumping down from atmosphere, the dominant peaks will be the water peaks at masses 18, 17 and
16. The mass spectrum usually consists of a molecular ion, parent peak or M peak. Then there will also be
one or more fragments of the molecule. A mass spectrum which includes H2O is shown in Figure 64. The
largest peak is the molecular ion, H,O*, with a mass

=1alx| . .
e e W =l of 18. The next most abundant ion is the fragment _
BT B s [ raoiior b [Lsmiir Q) [ OH* at mass 17. The next most abundant fragment is

== Mass Sweep

O* at mass 16. Note that the fragments are formed
by the removal of an atom or group of atoms from
the molecular ion. The molecular weight of the

| [ molecular ion and the particular fragment of the
sk 2= | molecule both are used in the identification of the
g e molecule

A closer examination of a pure water spectrum
would also show peaks at mass 19 and mass 20 but
these peaks are on the order of 1000 times less than
e the peak at mass 18.
L B These peaks arise because some of the H,O
~molecules contain 'O and 80 isotopes. Ordinary
Figure 64. Water Vapor in Mass Spectrum oxygen contains 99.756% of the mass 16 iSOtOpe,
0.039% of the mass 17 isotope, and 0.205% of the
mass 18 isotope. The peak at mass 18 is called the molecular, or M, peak of water vapor while those at peaks
19 and 20 are called the M + 1 and M + 2 peak respectively.
The other two peaks which are expected to be in these first mass spectra are the peaks due to the other main
constituents of air which are nitrogen, oxygen, and argon. The molecular peaks of these gases are at 28 amu,
32 amu and 40 amu. The ratios of these peaks are 4 to 1 to 1/20. If these same ratios persist for a length of
time, you most likely have an air leak.
As the pumping continues, these peaks will become smaller until there is virtually no mass 32 peak. The
nature of the pumps used and the material of vacuum system construction will determine the mass spectrum
at the lowest pressures. There are many sources of mass spectra in libraries on the Internet such as the NIST
database on their website. Some common residual gases first encountered on pump down are given below.
The numbers are rough percentage intensities with respect to the largest peak for each source.
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Tt | Ar | wwogen | owgen | aon | Vieer | Micton | Canen | Cebon | wyarogen
1 X 5
2 100
12 X 6 5

13 X

14 7 7

15

16 3 11 2 9 2

17 25

18 100

20 10

24 X

26 X

28 100 100 X 11 100

29 1 X

30 X

32 25 100

36 X

37 X

38 X

39 X

40 1 100 X

41 X

42 X

43 X

44 X 100

Figure 65. Table of Common Mass Peaks

Note that hydrocarbons tend to produce peaks virtually everywhere but they tend to group in bunches which
are separated by the CH; fragment, a mass of 14. If you look deep enough into every unbaked system you
will most likely find hydrocarbon peaks. An example of a hydrocarbon group is shown in Figure 66.
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Figure 66. Low
Level Hydrocarbons
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Beyond these first “pump down” peaks, the residual gases which are most likely to be
found are those probably best known to the user of the vacuum system. The user
knows the processes carried out in his chamber and the chemical species involved.

There are other tricks to help in identification of residual gas peaks. For instance, the
intensities of the various isotopic peaks can be used to help identify molecules. For
instance, a molecule containing a single Cl atom is going to have a molecular peak
(due to *Cl) and an M + 2 peak (due to ¥Cl). The intensity of the M + 2 peak is about
33% of that of the M peak. A molecule containing a single Br atom will have M and M
+ 2 peaks of about equal intensity.

Armed with a few cracking patterns of common residual gasses, a periodic table and a
knowledge of how your chamber is used, the user should have little trouble identifying
the gases in his system. If he is stumped, it is amazing what a simple search such as
“what is mass spectral peak xxx?” or “peak at m/z XXX on the internet will yield.
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Appendix B. Gauge Sensitivity to Differing Gases

B.1. Pirani Gauge

Thermal conductivity of
agas is directly related Extorr XTx00 .1 ma. emission

to both the mass of the 288 1.008+00
gas molecules and the .

pressure. The Pirani 22
readout is calibrated for //F'A L 1o0z02

air. Pressures in other 18
gases may vary / 4 1.00E-02
considerably from the =
results due to air. / - 100E04

082
The characteristic e 2305-05_(-/  100eas
voltage vs. pressure % —— 1
response curve for the

BA output current

pirani output voltage

Pirani is shown to the o | 1 ooeor
right. The voltage read / \

at atmospheric pressure o \ 1 100e08
and that read when » /
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pressure

relationship between

these two points. . o .
P Figure 67. Pirani & B/A lon Gauge Operation

B.2. B/A lon Gauge Corrections

The B/A ion gauge is also calibrated for nitrogen. In the B/A ion gauge pressure realm, the ion
current depends on the probability that an electron ionizes a molecule to make an ion. This
probability (actually a cross section for ionization) is strongly dependent on the molecular
structure. The pressure is defined by the ratio of ion current, i, to electron current, e, times a
sensitivity number, k. That is P= i/ (k*e). k must have units of inverse pressure. This k can vary
widely depending on the molecular make-up of the gas. The table below gives this k value for
most common vacuum gases.

The table gives this result in inverse torr, inverse mbar and inverse pascals. A relative sensitivity
is also given with respect to nitrogen. This is the number used to convert a nitrogen gauge reading
to a reading for the gas in question. This is done by dividing by the relative sensitivity number, k..
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Gas k,Sens k,Sens k,Sens kr, Relative
(mbar?) (torrd) (Pah) Sensitivity
Air 19.0 25.3 0.19 1.00
H20 19.0 25.3 0.19 1.00
02 21.0 27.9 0.21 1.11
D2 6.6 8.8 0.07 0.35
H> 6.2 8.2 0.06 0.33
He 24 3.2 0.02 0.13
Ar 21.0 27.9 0.21 111
N2 19.0 253 0.19 1.00
NO 22.0 29.3 0.22 1.16
CcO 19.0 25.3 0.19 1.00
CO2 27.0 35.9 0.27 1.42
Ne 5.4 7.2 0.05 0.28
CHs 27.0 35.9 0.27 1.42
Kr 37.0 49.2 0.37 1.95
Xe 54.0 71.8 0.54 2.84
SFs 48.0 63.8 0.48 2.53

Figure 68. B/A lon Gauge Relative Sensitivities

Here we divide the nitrogen reading by the relative sensitivities above to get the pressure of that
pure gas. A gas mixture will give some intermediate result.

B.3. Determination of Partial Pressures

Of all the vacuum measurements, the partial pressure measurements are the most difficult because
they depend on so many different things. As in the B/A ion gauge, the residual gas molecules are
electron impact ionized. Unlike the B/A ion gauge which just measures total ion current, the
quadrupole separates all the ions produced into their mass to charge ratios and measures the
current from each of the ions. These ions may be molecular fragments or from a mixture of
molecules. So not only is the ionization cross section important, so is the “cracking pattern” of
each molecule. We can then add to this the mass to charge discrimination inherent to any mass
spectrometer system. When used, the response of an electron multiplier to differing ions must
also be taken into account.
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The system may be calibrated to take most of these factors into account. For most purposes, an
extremely accurate partial pressure measurement is not required. If we know the cracking pattern,
of the molecule, at a given ion energy, and we have a single peak which is free of chemical
interferences, then a measure of the partial pressure of the molecule may be derived by comparing
its peak height divided by the fraction of the total current produced by the molecule. The B/A ion
gauge sensitivity factor, although measured at a different electron energy, may be used to get a
rough idea of the partial pressure. As an example, let’s say that we have a peak at mass 20 due to
Ar**. We look at the cracking pattern of Argon and find that 10 % of ionized argon becomes Ar**.
So we measure the current i(Ar™) divide by 0.10. The partial pressure is then given by i(Ar-)/(ic
*K(Ar)) where icis the electron emission current in the ionizer. Putting numbers into this example,
suppose the 20 amu signal was 1 x 101 amps, the ionizer electron current was 2 x 10~ amps so
P(Ar)=1 x 10!t amps/(2 x 10 amps*0.10*27.9 torr?) = 1.8 x 107 torr.

Again it should be emphasized that we have made a number of gross assumptions here which add
to the uncertainty in this value. Another factor is the relative quadrupole transmission for
differing masses. If the simplest tuning provisions are made, a quadrupole has a transmission
which falls off in direct proportion to the inverse of the mass. In an RGA such transmission
factors are usually normalized to the transmission at mass 28. Mass 20 would therefore have a
current 28/20 times more than mass 28 if the same number of ions is produced per unit time in the
ionizer. So the 1.8 x 10°° torr should be multiplied by 20/28 to get 1.3 x 107 torr. If exact partial
pressures are required, it is still best to calibrate by applying pure gases to your vacuum system.

A few cracking patterns for some common molecules are given in the Figure below.

Ar CO, He H, Kr N, O, H,O
Mass % Mass % Mass % Mass % Mass % Mass % Mass % Mass %
40 100 | 44 100 4 100 2 100 84 100 28 100 32 100 18 100
20 10 28 11 1 5 86 31 14 7 16 11 17 25

16 9 82 20 29 1 1 6
12 6 83 20 16 2

Figure 69. Cracking Patterns for Some Common Molecules
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Appendix C. Manual Tuning of an RGA

The Extorr XT Residual Gas Analyzer (RGA) comes with its default tune. This was set at the
factory for a nominal unit mass resolution at the proper mass positions throughout the mass range.
This default tune may always be assumed to be either fairly exact or a good starting point for a
user calibration.

The user can over-ride this tune by changing the default tuning parameters. He may wish to do
this to give special measurement capabilities to certain spectral regions. He may, for instance,
want to look at a particular weak spectral region with enhanced sensitivity or look at a portion of
the spectrum with higher resolution to look at “half mass” peaks, or peaks which suffer mass
defects.

The tuning parameters which may be controlled and their functions are:

Electron energy, which controls sensitivity.

Filament emission, controls the amount of electrons available for ionization.

lon energy, which controls sensitivity and peak shape.

Focus which can affect sensitivity and peak shape.

High Cal Mass and Low Cal Mass which control the set points on the mass scale from

which extrapolation and interpolation for lon Energy, Mass Position, and Resolution

values are taken.

6. High Cal Position and Low Cal Position which control where peaks are placed on the
mass scale and where the High Resolution and Low Resolution settings are applied.

7. High Resolution and Low Resolutions which control spectrum wide resolution, peak

shape, and sensitivity.

arwnE

Quadrupole rods act as a mass filter. For a given mass to charge ratio, a large number of
combinations of RF and DC voltage will allow that ion through the length of the rods. In fact all
combinations of RF and DC
below a unique, nearly
triangular, graph will allow
that ion through. This is
called the quadrupole A
stability diagram. Note that

this graph is reflected in the Voc
Extorr logo. A second ion,

say with half the mass to

charge ratio as the first, will B
have a completely similar
stability diagram as shown in

Figure 70. We can now see D

how this arrangement can be v

used to produce a mass RF
spectrometer. Clearly, if we

have combinations of RF and Figure 70. Stability Diagrams

DC voltages in the region A,

neither of the ions will make it through the rods. In the D region both ions make it through the
rods. In the B region only the high mass ion makes it through the rods and in C only the low mass
ion makes it through the rods.
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A second example of this concept is of the stability diagrams of the first 5 masses. Note the 5
similar stability diagrams for the first 5 ion masses. If we sweep the RF and DC voltages along
line A, we get the mass spectrum shown as a. Note that the peaks are flat topped and thin. | have
chosen an ion abundance at each mass such that mass 1 is larger, mass 2, 3 and 5 are about half
this size and mass 4 is the largest peak. When we sweep along B we get the spectrum shown as b.
The peaks are how
uniformly wider. So we
A can control the peak
widths with our sweep
Vv @ line. If we want to

DC change peak widths, we
could sweep asin C
and get the mass
spectrum c. Note that
the mass 1 peak is no
longer as tall as mass 2.
This is the situation
when a peak is said to

V
l’ RF H be over-resolved.
a 1 0 1] ]

You may note that
r theses peaks do not
|_| look like real world
peaks. They are indeed

idealized. In the real
|-| world the corners are

n |_| smoothed.

Armed with these ideas
Figure 71. Stability Diagrams and Mass Spectra of how mass sweeps
work, we can look at
how the parameter settings can change individual peak heights, shapes and widths. Always
remember you can go back to the factory settings by reloading the factory configuration file
which came with your RGA.

Electron energy, which may be controlled under the Operating Parameters tab, is the energy, in
electron volts, that the electrons have as they move through the ionization volume. The
probability that the electron produces an ion from a molecule moving within this volume depends
on the electron’s energy and the nature of the molecule. Ionization depends on the electron energy
ionization threshold below which no ionization is produced. After this threshold, ionization
probabilities increase to a maximum and then decrease as electron energies are advanced beyond
this maximum. This electron impact ionization “cross section” curve is unique to each molecule
but, for production of singly charged ions, the maximum is near 70 eV. This is the normal setting
for RGA electron energy. If, for some reason, it is desirable to reduce the intensity of doubly
charged ions, a reduction of electron energy will usually help.

Filament emission, which may be controlled under the Operating Parameters tab, controls the
amount of electrons available for ionization. Peak height can be adjusted using this parameter.
When operating at pressures above 107 torr, filament and ionizer lifetime will be increased if the
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filament emission is decreased by a factor of 10. Note that partial pressure readings will read low
unless the Partial Sensitivity factor is changed under the Calibration parameters tab.

The mass scale set points are under the Calibration Parameters tab. These set points are usually
set to mass 1 and the highest nominal mass for the XT unit. That is, for an XT100 the set points
are 1 and 100, for an XT200 the points are 1 and 200, and so on. They may, however, be set
anywhere in the mass range of the RGA. These set points control, by extrapolation and
interpolation, the values of lon Energy, Mass Position, and Resolution at each individual point
along the mass axis.

lon energy is controlled under the Calibration Parameters tab. It is controlled by extrapolation and
interpolation from the High Cal lon Energy and Low Cal lon Energy set points. It is the
parameter which controls the speed of the ion through the quadrupole. As the speed is increased
s0 is the probability of the ion making it from the ionization volume to the ion detector. lon
energy is therefore a way of controlling peak height. The lower the ion energy, the lower are the
number of ions detected. The higher the energy, the greater are the number of ions detected.
Unfortunately, as the ions increase their speed, they are less likely to be properly selected by the
RF field of the quadrupole and peak splitting occurs. In the Extorr RGA, an “Electron Energy”
between 3 to 6 volts usually gives the best sensitivity without peak shape distortion. Also note
that higher masses have less speed than do lower masses at the same energy.

The focus voltage, which may be controlled under the Operating Parameters tab, controls how the
ions are extracted from the ionization region. Any particular tune setting may be optimized by a
change in this voltage. As ionizers age by contamination, sensitivity may be increased by an
increase in magnitude of this negative voltage.

Mass calibration is controlled under the Calibration Parameters tab. It is controlled by
extrapolation and interpolation from the High Cal Mass and Low Cal Mass set points. These are
the parameters which control the exact position of the mass peak on the mass scale. As resolution
is increased (peak width decreased), the mass peak will change width more on the low mass side
than the high mass side. The peak maximum will therefore have been shifted. The High Cal Mass
and Low Cal Mass set points may be adjusted to place the peak top back at the proper mass
position.

Mass peak resolution is also controlled under the Calibration Parameters tab. It is controlled by
extrapolation and interpolation from the High Cal Resolution and Low Cal Resolution set points.
These are the parameters which control the width of the mass peak. As resolution is increased the
peak widths are decreased. Decreasing the resolution allows more ions through the quadrupole
and increasing the resolution allows less. Therefore, peak heights may also be controlled by the
resolution settings.

Quadrupole tuning is somewhat an acquired art. The more the user “plays” with different tunes,
the more adept he will become at achieving customized purposes. We again emphasize that for
99% of RGA operations, the factory tune is more than adequate. Remember you can go back to
this tune by reopening the factory configuration file under the Configuration tab.
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Appendix D. Options and Spare Parts

Part Number HPicture HDescription

Filament, B/A lon Gauge, and lonizer
Assembly

XTFIGI-1
OBSOLETE, use XTIONIZER+
XTDUALFIL

lonizer assembly for use with dual filaments
(XTDUALFIL)

Dual thoria coated iridium filament, must
use with XTIONIZER

2 3/4 Inch CF Nipple, 5.0 Inches between
Flange Faces

Used to install analyzer in a vacuum
system where there is insufficient internal
clearance

XT100 Probe

XT100M Probe

XT200 Probe

|XT200M Probe

HXT300 Probe

XT300M Probe

[XT100(M) Probe Refurbish
XT200(M) Probe Refurbish
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Command and Control Unit for XT100

HCommand and Control Unit for XT100M
HCommand and Control Unit for XT200
HCommand and Control Unit for XT200M
||Command and Control Unit for XT300
||Command and Control Unit for XT300M

Command and Control Unit for XTx00(M)
Refurbish

Power Supply Board for all XT models

Power Supply Board for all XT models
Exchange Price

RF Board for XT100

RF Board for XT100 Exchange Price

RF Board for XT200

RF Board for XT200 Exchange Price

RF Board for XT300

RF Board for XT200 Exchange Price

Electrometer Board for XT100
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Electrometer Board for XT100 Exchange
Price

Electrometer Board for XT200

Electrometer Board for XT200 Exchange
Price

Electrometer Board for XT300

Electrometer Board for XT200 Exchange
Price

Power Supply shield board

RF Shield Board

24 Volt 50 Watt power supply, Input 100-
240 VAC 50-60 Hz

Power Cord for PS24VDC, North America,
User must Install plug end for other
Countries

Thumb Screws to hold CCU to Analyzer
Probe
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Vacuum Feedthrough, with Pirani Gauge

Mass Filter for XT100

||Mass Filter for XT200
|Mass Filter for XT300
||Mass Filter for XTx00 Exchange

Frame for XTx00 Analyzers

|Faraday Cup Detector Assembly
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Appendix E. Troubleshooting and Service

E.1. Troubleshooting
Before continuing with this section, please review the Extorr “RGA Quick Start Guide” and
Section 4 - Installation in this manual. Both contain step by step instructions for installing and
operating your RGA system for the first time.
Both documents describe many key concepts including how to display and resize the Vacuum
Plus Setup / Parameter Tabs and how to copy the Factory Configuration File from the CD to your
computer.

E.1.1. Switch to a Known Good Configuration File
Load your last known good Configuration file or the Original Factory Configuration File that
came on the Extorr CD with your RGA System. The Configuration File is stored in volatile
memory in the CCU and must be downloaded every time that power (to the CCU) is first applied.
See the RGA Quick Start Guide and Section 4 — Installation of this manual for information on
copying the Original Factory Configuration File from the CD to your computer.

NOTE: If you load the Original Factory Configuration File you may have to change the
Serial Port setting on the Communications Tab.

Wait for the Configuration File Download to finish and the RGA to start scanning. If necessary,
switch to the “Mass Sweep” Mode. To change modes first select the “Operating parameters” tab
and then choose “Mass Sweep” from the “Mode” drop down menu, then click on the “Apply”
button.

E.1.2. Configure Vacuum Plus for Troubleshooting
Prepare for troubleshooting by setting the Extorr Vacuum Plus Software to display the Mass
Sweep Graph and the Outputs Tab.
When the Vacuum Plus Software is started, only the Mass Scan or Mass Table Graphs are
displayed, the Setup / Parameter Tabs are hidden. Click the “Settings” button to switch to the split
screen display that shows both the Mass Graph and the Setup / Parameter Tabs.
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Figure 72. Mass Scan Only Graphics Display
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After clicking on the “Settings” button, the Operational Folder Tabs are displayed.

Operational Folder
Tabs are displayed
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Figure 73. Split Mode Graphics Display

If necessary, switch to the “Mass Sweep” Mode. To change modes first select the “Operating
Parameters” tab and then choose “Mass Sweep” from the “Mode” drop down menu, then click on

the “Apply” button.

Click on the “Outputs” tab to bring it to the front of the folders. If power was just applied to the
CCU, the “Outputs” tab parameter data will be blank until the configuration file is downloaded
and the first Mass Sweep is completed. If your unit has been running in the Mass Sweep Mode

for some time, data will be displayed for each parameter on the “Outputs” tab.
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If the parameter values on the right side of the “Outputs” tab are hidden as shown below, the
Setup / Parameter section of the Vacuum Plus window will have to be resized. This is done by
slowly moving the mouse cursor over the Left Edge of the Setup / Parameter Tabs until it changes
shape from the normal Arrow into the double ended Resize cursor. When the Resize cursor is
shown, left click and drag the left edge of the Tabs until both columns of the parameter data are

visible in the “Outputs” tab.
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Figure 74. Right Side of Outputs Tab Not Visible
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With the entire “Outputs” tab visible, note that some parameter values change slightly at the end

of every scan when the display is updated with the latest data.
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Figure 75. Entire Outputs Tab Visible
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The Mass Sweep Graph may be too small to observe the mass spectrum when the entire
“Outputs” Tab is visible as in Figure 75. To hide the Setup / Parameter Tabs and make the Mass
Sweep Graph fill the entire Vacuum Plus window, click on the “Settings” button. Switch back to

the Split Screen mode to view the “Outputs” Tab by clicking on the “Settings” button again.
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Figure 76. Split Mode - Graphics Button
E.1.3. Set Parameters for Troubleshooting
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Select the “Operating Parameters” tab. If necessary, change to the Mass Sweep mode by choosing
“Mass Sweep” from the “Mode” drop down menu and then clicking the “Apply” button. Make
sure that “Auto Zero” is set to “Off”” and “Pressure Units” are set to “Torr” on the “Operating
Parameters” tab. Change these settings if necessary, and then click the “Apply” button.
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Figure 77. Operating Parameters Tab Settings for Troubleshooting
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Select the “Sweep Parameters” Tab and set “Scan Speed” to “288/sec”, “Low Mass” to “1”,
“High Mass” to “50”, and “Samples/amu” to “10”. With these settings, a complete Mass Sweep
will take about 2 seconds.

Sweep Parameter Tab Settings

Figure 78. Sweep Parameters Tab Settings for Troubleshooting
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E.1.4. Examine Output Tab Parameter Values
Click on the “Outputs” tab to bring it to the front of the folders. The parameter values are
refreshed at the end of every mass scan which takes about 2 seconds.
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Figure 79. Outputs Tab Parameter Values

Compare the “Outputs” tab parameter values and the Mass Sweep Graph from your system to the
Screen Captures shown in section E.2.

If the “Outputs” Tab parameter values from your system agree with the “Normal Operation”
Screen Captures but the sum of the partial pressures is low compared to the total pressure, your
ionizer may be contaminated. A contaminated ionizer may cause a difference of an order of
magnitude or more between the total pressure and the sum of the partial pressures. If the
contamination is not severe, the sensitivity may be restored by degassing the ionizer. To start
degas, click on the “Start Degas” button that is located to the right of the filament switch at the
top center of the main Vacuum Plus window. See section 6.18 of the User’s Manual. Let the unit
complete the full ten minute automatic Degas cycle. If the partial pressure sensitivity remains low
after Degassing, the lonizer will probably need to be replaced. Follow the instructions in section
E.1.5 and create Screen Captures of the Mass Scan Graph and the Outputs Tab and then contact
the factory for additional help.
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If the “Outputs” Tab parameter values from your system indicate that a short circuit is present,
use an Ohm meter to check the probe. Un-plug the DC Power supply, carefully remove the CCU
Box and measure the resistance of each flange pin to ground (the Vacuum Chamber). All pins
should have very high resistance to ground (>20MQ with CCU disconnected) except for the RTD
(pin7) which should be on the order of 1000 ohms to ground and the daisy chained Pirani Pins (13
& 14) which should be on the order of 5 ohms to ground. The resistance between filament leads
should be low, perhaps half an ohm. See the Flange Pin-Out Drawing below. Also check for
shorts between the flange pins. If the Ohm meter shows a short circuit, the probe will have to be
removed from the vacuum chamber. See sections E.4 and E.5 for help finding the short circuit.

6.Rods

5.Filament

15. Faraday/Multiplier Out

4.Repeller

3.Sourcel

10.Source2
2. Mult HV

13-14.Pirani
11.Focus
1.Mult LV

12.BA Out
Figure 80. Flange Pin-Out
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E.1.5. Creating Screen Captures
Screen Captures of the Vacuum Plus window may be made using only the “Print Screen” key on
your keyboard and the “Paint” program that is included with the Windows operating system.
These pictures may be saved as files and then e-mailed to the Tech Support Group at Extorr
(support@extorr.com) should you need help troubleshooting your RGA system.
A Screen Capture of the “Outputs” tab and another of the “Mass Sweep” graph should be created
first by following the steps below. Additional captures will be requested if needed.

Follow steps E.1.2 and E.1.3 above to set up your system. Maximize the Vacuum Plus window so
that it fills the entire screen.
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Outputs Tab Visible
Figure 81. Outputs Tab Visible for Screen Capture

N

In the Split Screen mode with all the “Outputs” tab parameters visible, press the “Print Screen”
key on your keyboard. The Vacuum Plus window will be saved to the “Clipboard”.
Start the “Paint” program. In the “Paint” program window, select “Paste” from the “Edit” menu.

The screen capture of the Vacuum Plus window will be pasted into the ‘“Paint” program. From the
“File” menu select the “Save As” command. Type “Outputs1” into the “File Name” box and
select “JPEG File Interchange Format (*.jpg, *.jpeg)” from the “Save As Type” drop down list.
By default, “Paint” will save the file in the “My Pictures” Folder. To save the file in a different
location, select a folder from the drop down list under the “Save In” box. Click the “Save” button
to save the screen capture.
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In the Paint program, select “New” from the “File” menu.

Minimize the Paint program window and return to the Vacuum Plus window. If necessary,
maximize the Vacuum Plus window so that it fills the entire screen.

Click on the “Settings” button in Vacuum Plus to switch to the Mass Sweep Graph mode. In the
Graph mode, the Mass Sweep will fill the entire Vacuum Plus window.

[ AT o/
B Fle Edit Yiew Window Help 18] x|
@ DwHd =R G ocdB MEET 2
Total Pressure I 1.560x10-7 tarr Pirani Pressure I 1,00 x10-4 torr @ lz I Start Degas
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oo Mass Sweep &
1.80e-7
1.60e-7
1.40e-7
=) 1.20e-7
& 1.00e7
a
=
8.00e-8
6.00e-8
4008 Lo
2.00e-8
0 l'\/\ Bt
i) B 1 16 21 26 il 36 41 46 51
MASS
i
ol |
Ready  um | 4

Operational Folders Hidden

Figure 82. Mass Scan Only Display for Screen Capture

Adjust the “Scale” and “Zero” sliders in the Vacuum Plus Mass Sweep window so that any lon
Peaks that are present are clearly visible.

Press the “Print Screen” key on your keyboard to save the Vacuum Plus window to the
“Clipboard”.

Back in the “Paint” program window, select “Paste” from the “Edit” menu. The screen capture of
the Vacuum Plus window will be pasted into the “Paint” program. From the “File” menu select
the “Save As” command. Type “Sweepl” into the “File Name” box and select “JPEG File
Interchange Format (*.jpg, *.jpeg)” from the “Save As Type” drop down list. By default, “Paint”
will save the file in the “My Pictures” Folder. To save the file in a different location, select a
folder from the drop down list under the “Save In” box. Click the “Save” button to save the
screen capture.
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E.2. Screen Captures showing Common Problems

This section contains Screen Captures of the “Outputs” Tab and “Mass Sweep” Graph during
normal operation and with common problems present.

E.2.1. Normal Operation

{¥acuum Plus - [1010]

Figure 83. Outputs Tab and Mass Scan Graph — Normal Operation
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E.2.2. Filaments Open (Burned Out)
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Filament Switch Turns
OFF Automatically after
F:3 1 several Mass Sweeps.

Light Bulb Icon shows
a Filament Problem.

Degas Current=0 mA,
should be about 2.4 mA.

%2
*3
*4
*5
*6
*7

Filament Voltage > 5V,
should be about 1.6V.

Filament Resistance > 3Q,
should be about0.5Q.

Source 1 Current=0 mA,
should be about 1.0 mA.

Source 2 Current=0 mA,
should be about 1.0 mA.

Filament Power = 5%
because Filament is OPEN.

Filament Switch Turns
OFF Automatically after
% 1 several Mass Sweeps.

Light Bulb Icon shows
a Filament Problem.

No Mass Spectrum
% 2 shown on Mass
Sweep Graph.

Figure 84. Outputs Tab and Mass Scan Graph — Filaments Open

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068
TELEPHONE: 1-724-337-3000 FAX: 1-724-337-8322 EMAIL: support@extorr.com

V44 Rev 230512 by Extorr, Inc. 2023

85


mailto:support@extorr.com

Extorr Inc.

E.2.3 Source 1 Shorted to Vacuum Chamber (Ground)
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should be about 1.6V.
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because Filament is OFF.

Source 1 Current=0 mA,
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Source 2 Current =0 mA,
should be about 1.0 mA.

-FB =0.49V, should be
about 2.40V.

Focus 1 FB = -152V,
should be about -20V.

Repeller = 152V,
should be about 68V.
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because Filament is OFF.
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Figure 85 Outputs Tab and Mass Scan Graph — Source 1 Shorted to Ground
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OFF Automatically after
& 1 several Mass Sweeps.

Light Bulb Icon shows
a Filament Problem.

No Mass Spectrum
% 2 shown on Mass
Sweep Graph.
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E.2.4. Source 2 Shorted to Vacuum Chamber (Ground)

Www.extorr.com

Filament Switch Turns
OFF Automatically after
* 1 several Mass Sweeps.

Light Bulb Icon shows
a Filament Problem.

* 2 Degas Current=0 mA,
should be about 2.4 mA.

* 3 Filament Voltage = 0.10V,
should be about 1.6V.

* 4 Filament Resistance =0.33Q
because Filament is OFF.

*5 Source 1 Current=0 mA,
should be about 1.0 mA.

* 6 Source 2 Current=0 mA,
should be about 1.0 mA.

-FB =0.49V, should be
*7 about 2.40V.

*8 Focus 1 FB = 152V,
should be about -20V.

Repeller = 152V,
*9 should be about 68V.

Filament Power = 5%
* 1 0 because Filament is OFF.
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Filament Switch Turns
OFF Automatically after
& 1 several Mass Sweeps.

Light Bulb Icon shows
a Filament Problem.

No Mass Spectrum
% 2 shown on Mass
Sweep Graph.

Figure 86. Outputs Tab and Mass Scan Graph — Source 2 Shorted to Ground
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E.2.5. Focus 1 Shorted to Vacuum Chamber (Ground)

* 1 Focus 1 FB = 156V,
should be about -20V.

Partial Pressure Sensitivity
is Very Low, Observed lon

% 1 Intensities are only about
10% of the Total Pressure
Reading.

Figure 87. Outputs Tab and Mass Scan Graph — Focus 1 Shorted to Ground
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E.2.6. Repeller Shorted to Vacuum Chamber (Ground)
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Figure 88. Outputs Tab and Mass Scan Graph — Repeller Shorted to Ground
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E.2.7. Filaments Shorted to Vacuum Chamber (Ground)

‘E{l'v’muum Plus

* 1 Degas Current=0 mA,
should be about 2.4 mA.

Repeller = 119V,
*2 should be about 68V.

Partial Pressure Sensitivity
% ] is somewhat lower than in
Normal Operation.

Figure 89. Outputs Tab and Mass Scan Graph — Filaments Shorted to Ground
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E.2.8. Filaments Shorted to Source 1
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Figure 90. Outputs Tab and Mass Scan Graph — Filaments Shorted to Source 1
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Total Pressure is Negative
because Filament is OFF.

*1

Degas Current=17 mA,
should be about 2.4 mA.

Filament Voltage = 2V,
should be about 1.6V.

*2
*3
*4
*5
*6
*7

Filament Resistance =7Q,
should be about0.5Q.

Source 1 Current > 6 mA,
should be about 1.0 mA.

Source 2 Current > 6 mA,
should be about 1.0 mA.

-FB = 1.8V, should
be about 2.40V.

Focus 1 FB =-62V,
should be about - 20V.

*8
Repeller = - 65V,
*9 should be -68V.

%10

Filament Power =5%
because Filament is OFF.

Total Pressure is Negative
because Filament is OFF.

%*1
No Mass Spectrum

% 2 shown on Mass
Sweep Graph.
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E.2.9. Repeller Shorted to Source 1

1 Degas Current=0.9 mA,
%7 should be about 2.4 mA.
Source 1 Current= Source 2
% 2 Current, Source 1 should be
about 10% > Source 2.

Source 2 Current = Source 1
% 3 Current, Source 2 should be
about 10% < Source 1.

Repeller=-0.1V,
%4 Jnouid be about - 68V.

Partial Pressure Sensitivity
is Very Low, Observed lon

% 1 Intensities are only about
10% of Total Pressure
Reading.

Figure 91. Outputs Tab and Mass Scan Graph — Repeller Shorted to Source 1

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 92
TELEPHONE: 1-724-337-3000 FAX: 1-724-337-8322 EMAIL: support@extorr.com
V44 Rev 230512 by Extorr, Inc. 2023


mailto:support@extorr.com

Extorr Inc.

E.2.10. Repeller, Source 1, and Focus 1 Shorted Together
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*1
*2
*3
*4

*5

*6

*7

*8
*9

*1

%2

Total Pressure is Negative
because Filament is OFF.

Degas Current=0 mA,
should be about 2.4 mA.

Filament Voltage = 0.5V,
should be about 1.6V.

Filament Resistance = 1.7Q,
should be about 0.50Q.

Source 1 Current = Source 2
Current, Source 1 should be
about 10% > Source 2.

Source 2 Current = Source 1
Current, Source 2 should be
about 10% < Source 1.

Focus 1 FB =0V,
should be about - 20V.

Repeller =0V,
should be about - 68V.

Filament Power =5%
because Filament is OFF.

Total Pressure is Negative
because Filament is OFF.

No Mass Spectrum
shown on Mass
Sweep Graph.

Figure 92. Outputs Tab and Mass Scan Graph — Repeller, Source 1, and Focus 1 Shorted
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E.2.11. Focus 1 Shorted to Source 1

Yacuum Plus - [1010]

1 Degas Current=1 mA,
%1 should be about 2.4 mA.

*2 Source 1 Current=1.7 mA,
should be about 1.0 mA.

* 3 Source 2 Current=0.2 mA,
should be about 1.0 mA.

Focus 1 FB=0V,
%4 ¢ ouid be about - 20V,

 No Mass Spectrum
% 1 shown on Mass
Sweep Graph.
Figure 93. Outputs Tab and Mass Scan Graph — Focus 1 Shorted to Source 1
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E.3. Outputs Tab Parameter Definitions
The “Outputs” tab displays 26 different parameters from various sections of the CCU box. These
readings are provided to aid in the troubleshooting of your RGA system.

Section E.2 contains actual Screen Captures of the “Outputs” Tab readings and “Mass Sweep”
Graph. Captures during normal operation and with common problems are included.

NOTE: The “Reference” and “Ground Ref” parameters must be checked before any of the other
readings are considered. These two parameters test the accuracy of the system Analog to Digital
converter and must be correct or ALL the other readings on the “Outputs” tab will be wrong.

E.3.1. Reference
The Reference reading shows the result of the CCU’s internal Analog to Digital Converter
measuring a precision reference voltage. If this reading and the “Ground Ref” reading are correct,
the A to D Converter is working properly.
The Reference value must be in the range of 2.45 V to 2.55 V.

E.3.2. Ground Ref
The Ground Ref reading displays the result of the CCU’s internal Analog to Digital Converter
measuring the system Ground. If this reading and the “Reference” reading are correct, the A to D
Converter is working properly.
The Ground Ref value must be in the range of -0.02 V to +0.02 V.

If the “Reference” and “Ground Ref” values are correct, the other parameters should be as
described below.

E.3.3. Degas Current
The Degas Current displays the total electron current emitted from the filament, measured in
milliamps.
When NOT in the Degas mode and with the “Filament Activation Switch” set to “ON”, this
reading will be about 0.5 mA greater than the “Filament Emission” control setting on the
“Operating Parameters” tab.
The Degas Current will read about 0 mA when the “Filament Activation Switch” is set to “OFF”.

E.3.4. Electronics Temperature
The Electronics Temperature displays the temperature inside the Extorr CCU electronics box in
Degrees Celsius. When power is first applied to the CCU, the Electronics Temperature will be
about equal to the ambient room temperature and will increase to about 40 °C after operating for
about an hour.
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E.3.5. Power Supply
The Power Supply parameter displays the input voltage to the CCU box from the AC to DC
Power Supply. This reading should be about 24 VDC.

E.3.6. Filament Voltage
The Filament Voltage reading measures the potential applied across the lonizer Filaments. The
CCuU electronics vary this voltage to produce the desired emission current.
When NOT in the Degas mode and with the “Filament Activation Switch” set to “ON”, this
reading should be about 1.5 V to 2 V for the standard Extorr thoria coated dual filament operating
at a Filament Emission current of 2.0 mA.
The Filament Voltage will read about 0.5 V when the “Filament Activation Switch” is set to
“OFF”.
If the Filaments have burned out and the “Filament Activation Switch” is set to “ON”, the
Filament Voltage reading will be greater than 5 V and the “Filament Light Bulb Icon” will show

a Red Dot with an “X” across it.

E.3.7. Filament Resistance
The Filament Resistance display is the calculated resistance of the lonizer Filaments measured in
Ohms.
The standard Extorr thoria coated dual filament in normal operation will give a Filament
Resistance reading of about 0.5 Ohms.
If one of the filaments burns out, this reading will increase to about 1 Ohm.
A reading of 3 Ohms or more indicates that both filaments have burned out and will need to be
replaced.

E.3.8. Sensor Temperature
The Sensor Temperature displays the temperature at the electrical feed through pins of the
Quadrupole Probe. When power is first applied, the Sensor Temperature will be about equal to
the ambient room temperature and will increase to about 40 °C after operating for about an hour.
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E.3.9. Source 1 Current
The Source 1 Current is a measurement of the electron current, in milliamps, that arrives at the
lon Source Grid.
When NOT in the Degas mode and with the “Filament Activation Switch” set to “ON”, this
reading should be about 50% of the “Filament Emission” setting. The sum of this current and the
“Source 2 Current” should be roughly equal to the “Filament Emission” control setting on the
“Operating Parameters” tab.
The factory default setting for the “Filament Emission” control is 2.0 mA.
If Source 1 is shorted to the Vacuum Chamber (Ground) and the “Filament Activation Switch” is
set to “ON”, the Source 1 Current will be 0 mA and the “Filament Light Bulb Icon” will show a
Red Dot with an “X” across it after several complete Mass Sweeps.

E.3.10. Source 2 Current

The Source 2 Current displays the electron current, in milliamps, that arrives at the B/A Gauge
section of the lonizer.

When NOT in the Degas mode and with the “Filament Activation Switch” set to “ON”, this
reading should be about 50% of the “Filament Emission” setting. The sum of this current and the
“Source 1 Current” should be roughly equal to the “Filament Emission” control setting on the
“Operating Parameters” tab.

The factory default setting for the “Filament Emission” control is 2.0 mA.

If Source 2 is shorted to the Vacuum Chamber (Ground) and the “Filament Activation Switch” is
set to “ON”, the Source 2 Current will be 0 mA and the “Filament Light Bulb Icon” will show a
Red Dot with an “X” across it after several complete Mass Sweeps.

E.3.11. RF Amp

The RF Amp displays a voltage reading in the Quadrupole RF section of the electronics that is
roughly proportional to the “High Mass” control setting on the “Sweep Parameters” tab.

An XT100 or XT100M system in the Mass Sweep Mode with Low Mass set to 1 and High Mass
set to 100 produces a RF Amp reading of about 7.5V. The reading is updated at the end of every
scan. If the RF Amp reading is greater than about 9V, try tuning the CCU as described in Section
4.11 “Resonating the RF Coil” of the Extorr RGA User Manual.

An XT200 or XT200M system in the Mass Sweep Mode with Low Mass set to 1 and High Mass
set to 200 produces a RF Amp reading of about 13.5V. The reading is updated at the end of every
scan. If the RF Amp reading is greater than about 13V, try tuning the CCU as described in
Section 4.11 “Resonating the RF Coil” of the Extorr RGA User Manual.

An XT300 or XT300M system in the Mass Sweep Mode with Low Mass set to 1 and High Mass
set to 300 produces a RF Amp reading of about 20V. The reading is updated at the end of every
scan. If the RF Amp reading is greater than about 22.5V, try tuning the CCU as described in
Section 4.11 “Resonating the RF Coil” of the Extorr RGA User Manual.
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E.3.12. Pirani Temp
The Pirani Temp is proportional to the Sensor temperature near the Pirani wire.
During normal operation the Pirani Temp reading will be in the range of -0.1 V to -1.0 V.

E.3.13. Pirani Corr
The Pirani Corr is proportional to the Pirani wire temperature.
During normal operation the Pirani Corr reading will be in the range of -0.1 Vto -1.0 V.

E.3.14. Pirani Press
The Pirani Press is proportional to Pressure.
During normal operation the Pirani Press reading will be in the range of -0.3Vto-2.5 V.

E.3.15. +FB
During normal operation the +FB reading will be in the range of 2.25 V to 2.5 V when the
Quadrupole + DC Power Supply is operating correctly.

E.3.16. -FB
During normal operation the -FB reading will be in the range of 2.25 V to 2.5 V when the
Quadrupole - DC Power Supply is operating correctly.

E.3.17. Focus 1 FB
The Focus 1 FB reading shows the feedback voltage of the Focus 1 circuit.
This reading should be roughly equal to the value of the “Focus 17 control on the “Operating
Parameters” tab.
The factory setting for the “Focus 1” control is typically -20 V.
If Focus 1 is touching the vacuum chamber (shorted to Ground), this reading will be about -150
V. See section 4.3 of the Extorr RGA User’s Manual for the Probe Pin Out and instructions for
testing for shorts.

E.3.18. Repeller
The Repeller value is the feedback voltage of the Repeller circuit.
This reading is typically about -68 V, which is roughly 2 volts less than the value of the “Electron
Energy” control on the “Operating Parameters” tab.
If the Repeller is touching the vacuum chamber (shorted to Ground), this reading will be about -
150 V. See section 4.3 of the Extorr RGA User’s Manual for the Probe Pin Out and instructions
for testing for shorts.
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E.3.19. Filament Power
The Filament Power display indicates how much of the available power is currently being used
by the filament.
When NOT in the Degas mode and with the “Filament Activation Switch” set to “ON”, this
reading should be about 60%.
The Filament Power will read about 5% when the “Filament Activation Switch” is set to “OFF”.

E.3.20. Filament DAC Coarse
The Filament DAC Coarse value gives information about the regulation of the filament. It will
stay constant from sweep to sweep after the filament has warmed up.

E.3.21. Filament DAC Fine
The Filament DAC Fine value gives information about the regulation of the filament. It should
vary no more than = 5 Counts after the filament has warmed up.

E.3.22. Filament Status
The Filament Status value shows the operating mode of the filaments. Filament Off = 0, Filament
On — Waiting for Rough Vacuum = 1, Filament On — Waiting for High Vacuum = 2, Filament On
— Normal Operation = 3, Filament Off — Tripped = 4, Filament Asleep — Waiting to Hit Target
Pressure = 5, and Filament On — Waiting to Hit Target Pressure = 6.

E.3.23. Degas Time Left
The Degas Time Left value shows the time remaining in the ten minute automatic Degas cycle
displayed in seconds after the “Start Degas” button is clicked. This value is 0 when not in the
Degas mode.

E.3.24. BA Current
The BA current value is the ion current measured in Amps at the collector wire in the B/A lon
Gauge section of the ionizer.

E.3.25. Total Pressure
The Total Pressure value shows the same information as the Total Pressure readout at the top of
the main Vacuum Plus window. The value here is undefined when the Filaments are not at full
operating emission.

E.3.26. Pirani Pressure
The Pirani Pressure value shows the same information as the Pirani Pressure readout at the top of
the main Vacuum Plus window.
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E.4. Vacuum Probe Mounting Considerations to Avoid Electrical Short Circuits
For the RGA to work properly, the exposed electrical connections on the vacuum side of the
Quadrupole Probe Assembly must not come in contact with the Vacuum Chamber walls. If any of the
wires touch the chamber at any point along their length a short circuit will be created. A short circuit
will also occur if the metal plates of the lonizer come in contact with the chamber. A vacuum port with
a minimum inside diameter of 1.375 inches (about 35 mm) and clearance inside the chamber to a depth
of at least 7 inches (about 178 mm) is required for the Extorr Quadrupole Probe.

Most short circuits occur when the Probe is mounted in a long, close fitting vacuum nipple or tube.
Although the Probe will fit through an opening with an inside diameter of just 1.375 inches (about 35
mm), a long vacuum nipple or port of this size must be made with the end flanges precisely
perpendicular to the tube center line. An error of only a degree or so will cause the lonizer end of the
Probe to be as much as 1/8 inch (about 3 mm) off of the center line and may cause a short circuit. An
unevenly compressed copper gasket could also cause improper alignment within a close fitting tube.
For these reasons, always use the largest inside diameter tube possible.

To help prevent short circuits, the Extorr Quadrupole Probe has two built-in spacer rings near the
Ionizer. The “Ionizer Spacer Rings” are larger in diameter than the rest of the Probe Assembly and are
electrically connected to ground. These rings will usually come in contact with the vacuum chamber
walls before the other parts of the ionizer or the connecting wires to the electrical feed-through pins.
See the figure below.

The Spacer Rings wiill
e touch the Chamber

Source 2 Before the lonizer or
Connecting Wires
lonizer Repe"erﬁ‘
Assembly Source 1 -
Focus 17 ‘ i> lonizer Spacer Rings

Quadrupole
Frame

Connecting Wires
to Vacuum Feed-Through

Figure 94. lonizer Spacer Ring Location
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E.4.1. Preferred Probe Mounting Arrangement
The preferred Probe mounting arrangement is a 2-3/4 inch CF (DN 40 CF) Flange on a Port that is up
to 2-1/2 inches (about 64 mm) long and opens into a larger chamber. When mounted in this way, the
Probe lonizer and the electrical connections are far enough away from the Vacuum Chamber that short
circuits are very unlikely. See the figure below.

—

Tube . D.

1.375" Min. Vacuum Chamber

0to ~2-1/2"

\J

% Clearance of at least 6.875" %

Preferred Probe Mounting

Figure 95. Preferred Probe Mounting Arrangement
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E.4.2. Mounting the Probe Using a Vacuum Nipple
If the Probe must be mounted in a long, close fitting vacuum nipple, choose the length so that the
lonizer Spacer Rings are not in the connection between the nipple and the vacuum chamber.

A nipple that is 5 inches (about 127 mm) or less in length will put the lonizer Spacer Rings inside the
Vacuum Chamber. If there is a slight misalignment, the spacer rings will touch the vacuum chamber
wall and keep the connecting wires and the lonizer far enough away to prevent a short circuit.

Vacuum Nipple Length
S inches or less

Vacuum Chamber

lonizer Spacer Rings
Inside Vacuum Chamber Port \ /

Probe lonizer
Completely Inside
Vacuum Chamber

Probe Mounted in Short
Vacuum Nipple

Figure 96. Probe Mounted with a Short Vacuum Nipple
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If the nipple is 7 inches (about 178 mm) or more in length, the lonizer Spacer Rings will be completely
inside the nipple. If the end flanges are not accurately aligned to the tube or if the copper gasket is not
evenly compressed, the spacer rings will touch the nipple wall and keep the other parts of the probe
from shorting.

Vacuum Nipple Length
7 inches or greater

Vacuum Chamber

lonizer Spacer Rings
Inside Vacuum Nipple

Probe lonizer
Completely Inside
Vacuum Nipple

Probe Mounted in Long
Vacuum Nipple

Figure 97. Probe Mounted with a Long Vacuum Nipple
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Avoid using a nipple that is between 5 inches (about 127 mm) and 7 inches (about 178 mm) in length.
A nipple of this length will put the lonizer Spacer Rings in the connection between the nipple and the
chamber in the area of the copper gasket. Because the inside diameter of the copper gasket is usually
larger than the 1.D. of the nipple, the spacer rings may not touch before the connecting wires or the

ionizer, and a short circuit may occur.

Vacuum Nipple Length
between 5 inches and 7 inches

Vacuum Chamber

lonizer Spacer Rings
in connection between
Nipple and Chamber

Probe lonizer
Partially Inside
Vacuum Chamber

Avoid Mounting Probe with
Spacer Rings in Connection
Between Flanges

Figure 98. Probe Mounted with Spacer Rings inside Connection between Flanges
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E.5. Finding Electrical Short Circuits Caused by Damage to the Probe
Short circuits may occur if the probe is damaged during installation. The ionizer elements or the
connecting wires may bend if they touch the sides of the chamber, the opposite wall of the chamber, or
another obstruction inside the vacuum system.
If you think you may have damaged the probe, first check for short circuits as described in Section 4.3
of the User’s Manual. If a short is found, remove the probe from your chamber and inspect the lonizer
and the connecting wires. See the drawings that follow.

lonizer Outside Edge

[
Parallel to Quadrupole — ke=—
Frame Outside Edge : '

|
|
|
|
|
|
|

}<—— Repeller-Source 2 Assy
Small Gap between

Repeller & Source 1
Gap Between \
Source 1 & Focus 1—=» <— Source 1

| \
lonizer Spacer ¢ g Focus 1

Rings |

I
| )
: Connecting Wires
| 1 Parallel to Frame

Quadrupole Frame ——>4 / and Not Shorting
I to Frame or
! to Each Other
J’.—\_-"’

Probe lonizer without
Damage or Short Circuits

Figure 99. lonizer without Damage

Use an Ohm meter to check for an open circuit (>20MQ with CCU disconnected) between the
Repeller-Source2 Assembly and Source 1 plate, and between Source 1 and Focus 1. Also check for
shorts between the Filaments and the Repeller-Source2 Assembly or the Filaments and the Source 1
plate. See Section 4.3 and Appendix E of the User’s Manual

If a short circuit was measured with the probe installed in the vacuum chamber but it is not found after
it is removed, the probe is probably touching the inside of the chamber. See Section E4 above.
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If the probe has damage to the Repeller-Source 2 Assembly, there may be a short circuit between this
assembly and the Source 1 plate. A bent Repeller-Source 2 Assembly may also short to the chamber
wall in a close fitting tube. See the drawing below.

l:_: Bent and

I

I

: Repeller-Source 2 Assy
I

I Touching Source 1

I

Short Circuit between |

Repeller & Source 1 \\L
ge Source 1
Gap Between - | \

Source 1 & Focus 1

Focus1

I
I
I
: Connecting Wires

| Parallel to Frame
Quadrupole Frame %-S / and Not Shorting
I
I

P ™

Probe lonizer with
Damage to Repeller and
Short Circuit between
Repeller and Source 1

Figure 100. Short Circuit between Repeller and Source 1

Gently bend the Repeller-Source2 Assembly away from the Source 1 plate to remove the short circuit.
If possible, bend the Repeller-Source 2 Assembly back so that its outside edge is parallel to the
Quadrupole Frame. See the drawing for the un-damaged probe above.

Use an Ohm meter to check for an open circuit (>20MQ with CCU disconnected) between the
Repeller-Source2 Assembly and Source 1 plate. Also check for shorts between the Filaments and the
Repeller-Source2 Assembly or the Filaments and the Source 1 plate. See Section 4.3 and Appendix E
of the User’s Manual.
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If the Repeller-Source 2 Assembly is bent far enough, it may bend the Source 1 plate until it touches
Focus 1. This creates a short circuit between the Repeller-Source 2 Assembly, the Source 1 plate and
the Focus 1 plate. A bent Repeller-Source 2 Assembly may also short to the chamber wall in a close
fitting tube. See the drawing below.

Repeller-Source 2 Assy

:'* 15 ]l Bent and

Short Circuit between | Touching Source 1

Repeller & Source 1 N
< Source 1 Bent and

ey }:I Touching Focus 1
Short Circuit between \

Source 1 & Focus 1 I Focus 1
|
| ]
: Connecting Wires
| 1 Parallel to Frame
Quadrupole Frame —=4{ / and Not Shorting
|
|
J’—_\_

Probe lonizer with
Damage to Repeller and
Short Circuits between

Repeller, Source 1, and Focus 1

Figure 101. Short Circuit between Repeller, Source 1, and Focus 1

To repair the short, first gently bend the Repeller-Source2 Assembly away from the Source 1 plate. If
possible, bend the Repeller-Source 2 Assembly back so that its outside edge is parallel to the
Quadrupole Frame. Next carefully bend the Source 1 plate to remove the short circuit between Source
1 and Focus 1. Bend the Repeller-Source2 Assembly and the Source 1 plates until there are gaps
between them as shown in the un-damaged probe drawing above. Use an Ohm meter to check for an
open circuit (>20MQ with CCU disconnected) between the Repeller-Source2 Assembly and Source 1
plate, then check for an open circuit between Source 1 and Focus 1. Also check for shorts between the
Filaments and the Repeller-Source2 Assembly or the Filaments and the Source 1 plate. See Section 4.3
and Appendix E of the User’s Manual.
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If the Source 1 plate is bent, there may be a short circuit between the Source 1 plate and Focus 1. See
the drawing below.

Gap between }-\L Repeller-Source 2 Assy

Repeller & Source 1

\ < Source 1 Bent and
g :_:I \ Touching Focus 1

Short Circuit between
Source 1 & Focus 1 I Focus 1
|
| o
: Connecting Wires
| 1 Parallel to Frame
Quadrupole Frame ——>4 / and Not Shorting

Jf_\____.r

Probe lonizer with
Short Circuit between
Source 1 and Focus 1

Figure 102. Short Circuit between Source 1 and Focus 1

If a short is found, gently bend the Source 1 plate away from the Focus 1 plate. Use an Ohm meter to
check for an open circuit (>20MQ with CCU disconnected) between Source 1 and Focus 1. Also check
for shorts between the Filaments and the Repeller-Source2 Assembly or the Filaments and the Source
1 plate. See Section 4.3 and Appendix E of the User’s Manual.
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If any of the Connecting Wires between the lonizer and Vacuum Feed-Through are bent, they may
touch the Quadrupole Frame (or the Vacuum Chamber wall) and create a short circuit. Sometimes a
bent wire will cause the Barrel Connectors on the Filament Wires or the Tubular Spring Connectors on
the other wires to touch the Frame (or the Chamber) and create a short circuit. See the drawing below.

<= Repeller-Source 2 Assy

Small Gap between

I
I
I
I
I
I
I
Repeller & Source 1 :

—— % Source 1
Gap Between - i \

Source 1 & Focus 1
Focus 1

o

o

Quadrupole Frame ——>4 \

Short Circuit caused by
Connecting Wire touching
Quadrupole Frame

b

Probe lonizer with
Short Circuit between
Connecting Wires and

Quadrupole Frame

Figure 103. Probe Connecting Wire Short Circuits

Examine the wires along their entire length and if necessary, carefully bend the wires away from the
Quadrupole Frame to remove the short circuit. Do not bend the wires too far or they might short to the
vacuum chamber wall. Also check for adjacent wires shorted to each other. If necessary, bend the
wires away from each other to remove the short circuit.

Use an Ohm meter to check for an open circuit (>20MQ with CCU disconnected) between Quadrupole
Frame and all six wires. Also check for shorts between adjacent wires. See Section 4.3 Appendix E of
the User’s Manual.
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Appendix F. Electron Multiplier Installation

The Extorr Multiplier Upgrade Kit consists of an Electron Multiplier and a High Voltage Power
Supply module. The Electron Multiplier mounts on the high vacuum side of Quadrupole Probe
Flange and the High Voltage Power Supply is installed inside the Command and Control Unit.

F.1. Unpack the Shipment
Carefully unpack your Multiplier Upgrade Kit. The shipment includes these components

Electron Multiplier in Sealed Plastic Bag
High Voltage Power Supply Module
4-40 Nut for Power Supply Module
Glove

Copper Gasket

agkrwdE

If your shipment does not have all of these items, call Extorr Inc at 724-337-3000. If anything
appears to have been damaged in shipment, contact the shipper as well.

The Electron Multiplier is sealed in a plastic bag containing dry nitrogen. Leave the multiplier in
its shipping bag until you are ready to install it.

F.2. Preparation

Prepare to remove the Quadrupole Probe from your vacuum system by turning OFF the lonizer
Filaments. Allow the ionizer to cool for at least 30 minutes before venting your vacuum system.
Unplug the DC Power Supply Connector and then the RS-232 Cable from the CCU Box. Loosen
the CCU mounting bolts and then remove the CCU from the Vacuum Flange, being careful not to
bend the flange pins. After the lonizer has cooled, vent your vacuum system and remove the
guadrupole probe from the vacuum chamber.

ATTENTION!

Always handle the vacuum side of the probe and the electron multiplier with clean gloves, or you
will see the results of your contamination on the next scan. A fingerprint will outgas and cause
peaks at virtually every amu until it is evaporated or turned into low vapor pressure compounds in
your vacuum system. Of course other sources of contamination such as diffusion or mechanical
pump oil could cause similar problems. Even after the volatiles are gone, the residue may cause
the probe to operate improperly by leaving behind either insulating compounds or secondary
electron emitting surfaces. This can cause charge from electrons to build up and disturb the
electric fields in the ionizer, or the mass filter, leading to low sensitivity
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F.3. Install Electron Multiplier

The Electron Multiplier will be installed on the high vacuum side of the Quadrupole Probe
assembly. It fits in the open space at the base of the quadrupole near the Faraday Detector — See

the figure below.

Electron

Multiplier \ |

Figure 104. Electron Multiplier Location

Wearing a clean glove, remove the Electron Multiplier from the sealed plastic bag and identify
the Top and Bottom Mounting Tabs and the Contact Spring Sockets — See the figure below.

Top

Mounting
Tab = T

Bottom

Mounting
< Tab

Contact
Spring
Sockets

Figure 105. Electron Multiplier Mounting Tabs
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Hold the multiplier at an angle with the Bottom Mounting Tab facing in toward the Faraday Cup
as shown in Figure 106. Align the two Spring Contacts on the flange with the Sockets on the
multiplier and carefully insert the Bottom Mounting Tab into the lower slot on the flange — See
Figure 106. Compress the Contact Springs but make sure they stay in the sockets on the

/Upper Slot

multiplier.

Tab

/ ,
Contact Springs Lower Slot

In Flange

Figure 106. Insert Multiplier Bottom Tab

Push the top of the multiplier in toward the Faraday Cup and insert the Top Mounting Tab into
the upper slot in the Faraday Cup Assembly. The Top Mounting Tab should snap into the upper
slot. Check the position of the Top Tab to make sure it is inside the upper slot — See Figure 107.
Check that the two Contact Springs are still in the sockets on the Multiplier.

Top Mounting
Tab In Upper Slot

Faraday Cup

L i3 Bottom Mounting
/~ Tab In Lower Slot
Contact Springs

Figure 107. Insert Multiplier Top Tab

4.
i
4
¢

Refer to sections 4.2 and 4.3 of the Extorr RGA Users Manual to re-install the Quadrupole Probe
into your vacuum system.
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F.4. Install High Voltage Power Supply Module

The High Voltage Power Supply Module mounts on the Power Supply PCB (Printed Circuit
Board) inside the CCU Box. To install the module, first remove the two mounting bolts that
attach the CCU to the Vacuum Flange. Next remove the six black Phillips head screws that hold
the CCU Box cover to the back plate. These screws are located around the edge of the back plate
on the side with the connector to the probe. Remove the box cover to expose the electronics
printed circuit board assembly. The Power Supply PCB is the top board in the electronics
assembly, farthest from the back plate — See Figure 108 for electronic assembly part locations.

High Voltage
Power Supply
High Voltage Module
Output Wire % Bawer

Terminal CCU Box
"TE1" Back Plate

Figure 108. High Voltage Power Supply Location

Remove the two silver Phillips head screws holding the electronics assembly to the back plate
and set the back plate aside. Carefully unplug the Power Supply Board from the assembly by
lifting the edge of the board near the DC Power Connector (the edge opposite the copper box)
until all the pins from the board below are out of the connector sockets on the Power Supply
Board. Next slide the Power Supply Board out from under the edge of the copper box.

The High Voltage Power Supply Module mounts in the area between the two 1/2 inch diameter
silver spacers on the Power Supply Board. Insert the 4-40 Stud on the High Voltage Module
through the hole in the Power Supply Board and line up the 4 Male Pins on the Module with the
Female Sockets on the Board. Press the High Voltage Module onto the Power Supply Board.
Install and tighten the 4-40 Nut to secure the Module to the PCB. Check the 4-40 nut again to
insure it is securely tightened.

Reconnect the Power Supply PCB to the Electronics assembly. Angle the board and slide the 1/2
inch diameter spacers under the edge of the copper box while carefully aligning the connector
pins from the board below with the sockets on the Power Supply PCB. Once the connector pins
have been aligned, press the Power Supply PCB onto the electronics assembly. Check that all the
pins on both of the connectors are mated correctly.
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Connect the female socket on the High Voltage Output Wire from the Module to the male
terminal pin at TE1 on the bottom PCB in the electronics assembly (the RF Board). The male pin
at TEX1 is a bent wire soldered to the bottom PCB and is located near one of the 1/2 inch diameter
spacers. It is about 3/4 inch in toward the center from the edge of the bottom PCB. Gently push
the High Voltage Wire socket onto the pin until it stops.

Use the CCU to Vacuum Flange mounting bolts to align the PCBs in the electronics assembly.
Insert the two bolts from the Power Supply Board side of the assembly into the holes in the edge
of the copper box (above the Power Supply Board). It may be necessary to slightly move the
individual PCBs to get the bolts completely through the spacers on all boards of the electronics
assembly.

Attach the CCU Box back plate to the electronics assembly. Push the two Phillips head (6-32 X 2
inch long) screws through the holes in the back plate and the PCBs and tighten. Again it may be
necessary to slightly move the individual PCBs to get the screws completely through the spacers
on all boards of the electronics assembly. Remove the CCU to Vacuum Flange mounting bolts
from the electronics and back plate assembly.

Recheck the alignment of the PCB connector pins before installing the CCU Box cover. Attach
the CCU Box cover to the back plate with the six black Phillips head screws. Insert the CCU to
Vacuum Flange mounting bolts into the holes in the CCU box.

Refer to sections 4.4 through 4.8 of the Extorr RGA Users Manual to re-install the CCU box on
the Quadrupole Probe and pump down your vacuum system. Section 6.7.4 of the user manual
describes the operation of the multiplier controls on the Operating Parameters Tab of the Vacuum
Plus Software.
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Appendix G. COM Port Troubleshooting

G.1. Connecting the USB to RS232 Converter
Connect the USB to RS232 Converter to an unused USB port on your computer. Note which
connector is used so that the converter may be plugged back into the same connector if it is
removed. Windows may change the COM Port number for the converter if it is removed and then
connected to a different physical USB port.

G.2. Installing the USB to RS232 Converter Driver Software
When the USB to RS232 Converter is first connected to your computer, Windows will detect the
new hardware and search for a device driver on the internet. The Installing device driver software
message is shown on the tool bar.

Click here for status.

{ M Installing device driver software j

@ = S a e o "

Figure 109. Installing Device Driver Software Message

If you click on the message, the Driver Software Installation window is displayed.

r |
_'_J Driver Software Installation &J

Installing device driver software
USE H5 SERIAL CONVERTER () Searching Windews Update...

Obtaining device driver software from Windows Update might take a while.
Skip obtaining driver software from Windows Update

Close

Figure 110. Driver Software Installation Window

It may take several minutes for the correct driver to be found and downloaded. Once windows
completes installing the device driver for the USB to RS232 Converter, the Driver Software
Installation window will show that the USB Serial Port has been installed and is ready to use.

-
.| Driver Software Installation @

USE Serial Port (COM11) installed

USB Serial Port (COMI1) 4/ Ready to use

Figure 111. Driver Software Installation Finished
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On the toolbar, the Device driver software installed successfully message is shown.

. USB Serial Port (COM11) ™ X
ﬂ' Device driver software installed successfully.

= C\Users\Jack... | [ Device M VoL (R 10:05 AM E

Figure 112. Device Driver Software Installed Successfully Message

Windows automatically assigned COM11 to the USB to RS232 converter installed in this
example. A different COM number may be assigned to the converter on your computer. The
COM number must be between COM1 and COM9 to work with the Vacuum Plus Software so the
COM number will have to be changed using the Windows Device Manager.

Always use the latest USB to RS232 adapter driver. For the FTDI adapters which Extorr currently
uses, the driver is version 2.8.24.0 and the driver date should be no older than 04/10/2012.

Some older USB adapters made by Prolific have various problems with changing baud
rates and do not work properly without the newest drivers and some do not work at all on
Windows 7 and above.

G.3. Identifying the COM Number of the USB to RS232 Converter
Windows automatically assigns the COM number to the USB to RS232 Converter when the
driver software is installed.
Often there are several COM Ports installed in the computer and identifying which COM Port is
the USB to RS232 Converter may be difficult. The Device Manager may be used for this purpose.
Click the Windows “Start” button to display the menu and then click on the “Control Panel”
button.

ﬂ VYacuum Plus.exe
@ Word 2013

"-!f-ﬁ& Hiling iMPACT 11 -

Pictures
Excel 2013

- Music
'-d‘ Motepad

Games
ﬁ" Windews Virtual PC
Computer
a.' S Adobe Reader X
Control Panel
Command Prempt

Devices and Printers

,;’Ef Paint
g Default Programs

A5 WordPad
=

Help and Support

» All Programs

| Search programs and files

Figure 113. Control Panel Button on Windows Start Menu
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The Control Panel window will open.

www.extorr.com

-

[E=EER =)

Adjust your computer’s settings
v
(i
G
e,

/ Hardware and Sound

ﬂ View devices and printers

Add a device

System and Security
Review your computer's status
Back up your computer

Find and fix problems

Network and Internet
View network status and tasks
Choose homegroup and sharing options

Programs

Uninstall a pregram

2
ey
9
©

QQ @ » Control Panel » - | ¢f| ||Seam’.‘ Control Pane! R |
File Edit View Tools Help

View by: Category ~

User Accounts and Family
Safety

'@' Add or remove user accounts

'@' Set up parental controls for any user

Appearance and
Personalization
Change the theme

Change desktop background
Adjust screen resolution

Clock, Language, and Region
Change keyboards or other input
methods

Change display language

Ease of Access
Let Windows suggest settings
Optimize visual display

Figure 114. The Control Panel Window
Click on Hardware and Sound to show this group of settings. Now click on Device Manager

under Devices and Printers in the Hardware and Sound window.

= B [ |

@r\_}'h!_ﬁ v Control Panel » Hardware and Sound »

- | +y | | Search Control Pane!

»|

File Edit View Tools Help

Control Panel Home

Systemn and Security @ddladeuic

Network and Internet Auto Play

Devices and Printers
Add a printer

Mouse '@' Device Manager

® Hardware and Sound
Programs

User Accounts and Family
Safety

Appearance and
Personalization

Clock, Language, and Region

Ease of Access

Change default settings for media or devices
Play CDs or other media automatically

Sound

Adjust system volume | Change system sounds | Manage audio devices

Power Options

Change power-saving settings | Change what the power buttons do
Require a password when the computer wakes

Change when the computer sleeps | Choose a power plan

Display
Make text and other items larger or smaller | Adjust screen resolution
Connect to an external display | How to correct monitor flicker (refresh rate)

Figure 115. The Control Panel Hardware and Sound Window
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The Device Manager window is displayed.

rﬁ Device Manager | [E] &1
File  Action View Help
e=| @] &
42 Jack-PC

> -jM Computer

:» - Disk drives

> B Display adapters

> -4 DVD/CD-ROM drives

UF‘, Human Interface Devices

b g IDE ATA/ATAPI controllers
b Keyboards

b B Mice and other pointing devices
» - Monitors

b -F Metwork adapters

> 75 Ports (COM & LPT)

b 2 Processors

b -4 Sound, video and game controllers
b -8 Systern devices

- a Universal Serial Bus controllers
»-§ USB Virtualization

%

Figure 116. The Device Manager Window
Click on the arrow next to Ports (COM & LPT) to expand the Ports list.

o= Device Manager l =R &1
File Action View Help
@ =] L
4y Jack-PC
> /M Computer

:» -y Disk drives

> By Display adapters

> -4 DVD/CD-ROM drives

> ’3\5 Hurnan Interface Devices

b g IDE ATA/ATAPI controllers

:» <= Keyboards

> B Mice and other pointing devices
» | Monitors

b ¥ Network adapters

4 T3 Ports (COM & LPT)

! ‘? Communications Port (COML)
37 PCI Serial Port (COMS)

T3 PCI Serial Port (COMB)

' PCI Serial Port (COMT)

T3 PCI Serial Port (COMS)

JZ Printer Port (LPTL)

T3 USB Serial Port (COM11)

b D Processors

b -%| Seund, video and game controllers
- {8 System devices

b a Universal Serial Bus controllers

b § USB Virtualization

b

Figure 117. The Device Manager Ports List Expanded
All of the COM ports installed in your computer are shown in the list.
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To determine which COM port is the USB to RS232 Converter, unplug the converter from the
USB port while watching the Ports list in the Device Manager window. The Device Manager
window will refresh when the converter is unplugged. The device removed, USB Serial Port
(COM11) in this example, will disappear from the list while all the other ports remain. USB
Serial Port (COML11) is the USB to RS232 Converter on this computer. The USB to RS232
Converter may have a different COM number on your computer.

r

-

= Device Manager =HEEE X
File Action View Help
e @ H=l®

4= Jack-PC
> )M Computer

- Disk drives

> B Display adapters

p -4 DVD/CD-ROM drives

> 5‘:-\1 Hurnan Interface Devices

b g IDE ATA/ATAPI controllers

.. Keyboards

b ﬂ Mice and other pointing devices
» B Monitors

b ¥ Network adapters

475 Ports (COM & LPT)

] ? Communications Port (COM1)
T3 PCI Serial Port (COMS)

T3 PCI Serial Port (COME)

TZ PCI Serial Port (COMT)

TZ PCI Serial Port (COME)

TZ Printer Port (LPT1)

- 2} Processors

b % Sound, video and game controllers
b M System devices

b § Universal Serial Bus controllers
> g USE Virtualization

%

Figure 118. The Device Manager After the USB to RS232 Converter is Unplugged
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Plug the USB to RS232 Converter back into the same USB port as before and the device will
reappear in the list, it is USB Serial Port (COM11) in this example.

= Device Manager o

File Action VYiew Help
&= || HmEl ®

a 7 Jack-PC

-8 Computer

l_,,_, Disk drives

.. Display adapters

> <4 DVD/CD-ROM drives

.".v":‘;J Human Interface Devices

b g IDE ATA/ATAPI controllers
.S Keyboards

b Pl Mice and other pointing devices
» M Monitors

I,-_:" Network adapters
475 Ports (COM & LPT)
P " Communications Port (COML)
" PCI Serial Port (COMS)

" PCI Serial Port (COME)

" PCl Serial Port (COMT)
" PCI Serial Port (COMBE)
' Printer Port (LPT1)
' USE Serial Port (COML1)

. |2} Processors

b -% Sound, video and game controllers
oM System devices

b ¥ Universal Serial Bus controllers
-~ | USB Virtualization

Figure 119. The Device Manager After the USB to RS232 Converter is Plugged In Again

The port will appear and disappear from the Ports list in the Device Manager window as the
actual converter is plugged in and then removed from the USB connector.

Plug the USB to RS232 Converter back into the same USB port as before and note the COM
number. The COM number found above will have to be selected from the drop down Ports list on
the Communications tab in Vacuum Plus to establish communications between your computer
and the RGA CCU. If the COM number is COM10 or above, it will have to be changed to work
with Vacuum Plus. Follow the instructions below to change the COM number.

G.4. Changing the COM Number of the USB to RS232 Converter
The COM number of the USB to RS232 Converter must be between COM1 and COM9 to work
with the Vacuum Plus Software. If the converter is COM10 or higher on your computer and one
of the lower numbered ports is available, the properties of the USB to RS232 Converter can be
changed in Device Manager to give it a lower COM number.
If all of the ports between COM1 and COM9 on your computer are used by other devices, check
to see if the settings of any of the other devices may be changed to work with a COM number
higher than COMO. If so, set that device to COM10 or higher and then use the previous COM
number for the USB to RS232 Converter. If none can be changed then a device will have to be

removed from the computer or another computer with an unused port between COM1 and COM9
will have to be used for the RGA.

To change the COM number, navigate to the Device Manager window and expand the Ports list
as described above.
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Select the COM Port that is the USB to RS232 Converter on your computer (USB Serial Port
(COM11) in this example) and then right click on it to display a drop down menu. To identify the
COM number of the USB to RS232 Converter on your computer see section G3 above.

-

&= Device Manager

)

File Action View Help
e @ E| Hm 2 ks
a5 Jack-PC

b M Computer

b g Disk drives

:> B, Display adapters

+ -y DVD/CD-ROM drives

b ﬁt-“, Human Interface Devices

» € IDE ATA/ATAPI controllers
b-EB Keyboards

b --B Mice and other pointing devices
b - Monitors

b ¥ Metwork adapters

475 Ports (COM & LPT)

";’ Communications Port (COM1)
Y57 PCI Serial Port (COMS)

YT PCI Serial Port (COMSG)

YT PCI Serial Port (COMT)

YT PCI Serial Port (COMS)

Y5 Printer Port (LPT1)

37 USB Serial Port (COM11

y D Processors Update Driver Software...
b % Sound, video and game cor Disable
> -{M System devices Uninstall

- i Universal Serial Bus contrell
> g USB Virtualization

Cpens propert

Properties

Scan for hardware changes

- o

Figure 120. The Device Manager with USB to RS232 Converter Drop Down Menu

Left click on Properties in the drop down menu to open the port properties window

-

(%

USE Serial Port (COM11) Properties

[E=a=)

General | Port Settings | Driver | Details |

USE Serial Port (COM11)

i
Device type: Ports (COM & LPT)
Manufacturer: FTOI
Location: on USB Seral Converter
Device status

[This device is working property.

[ ok

][ Cancel ]

Figure 121. USB to RS232 Converter Port Properties Window
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Click on the Port Settings Tab and then click on the “Advanced” button.

-

,
USB Serial Port (COM11) Properties [

Port Settings | Driver | Details

Bits per second: 9600 -
Data bits: [8 -
Partty: [None v]

Stop bits: [1 -

Flow corirol: [None 7]

[ Advanced... J [Eestore Defaults ]

[ ok || cancel |

h

Figure 122. USB to RS232 Port Properties Port Settings Tab
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The Advanced Settings window will open.

Www.extorr.com

Advanced Settings for COM11

COM Port Mumber: com11l

USE Transfer Sizes

Select higher settings for faster performance.

Select lower settings to correct response problems,

Latency Timer (msec):

Timeouts
Minimum Read Timeout (msec):

Minimum Write Timeout (msec):

Select lower settings to correct performance problems at low baud rates.

Receive (Bytes):
Transmit (Bytes):
BM Options Miscellaneous Options

Serial Enumerator

Serial Printer

Cancel If Power Off

Event On Surprise Removal
Set RTS On Close

Disable Modem Ctrl At Startup
Enable Selective Suspend

Selective Suspend Idle Timeout (secs): E]

OK

Cancel

il

Defaults

oOooooo®E

Figure 123. USB to RS232 Port Properties Advanced Settings Window

The current settings are displayed.

Click on the COM Port Number box to show the drop down list of available COM numbers.

Advanced Settings for COM11
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USB Transfer Sizes
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Figure 124. USB to RS232 Port Properties Advanced Settings Drop Down COM Port Number List
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Scroll up in the list of COM numbers to show COM1 thru COM9.

Www.extorr.com

P
Advanced Settings for COM11

=)

COM Port Mumber: [cQM 11

COM1 {in use)
COM2 (in use)
) coM3
Select lower settings to corre coma
COMS
Select higher settings for fas ~qug g: E::g
COM7 (in use)
COMS (in use)
COM3 (in use)
COM10

USB Transfer Sizes

Receive (Bytes):

Transmit (Bytes):

coM12
CoM13
BM Options CoMia

Select lower settings to corre COM15
COM15

COoM17
COM13
COM15
COM20
ComMz21
comMz22
- COM23
Minimum Read Timeout (mse: copa4
COM25

Minimum Write Timeout (mse COM25
ComMz27

coMzs

coM2g

b COM30
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Miscellaneous Options
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Serial Printer
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Event On Surprise Removal

SetRTS On Close

Disable Modem Ctrl At Startup
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Selective Suspend Idle Timeout (secs):
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——
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DDDDDDDH

Figure 125. USB to RS232 Advanced Settings COM Port Number List Showing COM1 thru COM9

On this computer, COM1, COM2, and COMS5 thru COM9 are currently in use but COM3 and
COMA4 are available. Choose one of the unused COM numbers between COM1 and COM?9 for
the USB to RS232 Converter, in this example COMA4 is selected. Click on COM4 in the list and
then on the “OK” button to accept the change and close the Advanced Settings window.

In the COM Port Properties window click on the General Tab.

-

USE Serial Port (COM4) Properties

(S5

General | Port Settings | Driver | Details |

USB Seral Port (COM4)

ey
Device type:
Manufacturer: FTDI
Location:
Device status

Ports (COM & LPT)

on USB Serial Converter

This device is working propery.

[ ok |[ cancd |

Figure 126. USB to RS232 Port Properties General Tab Updated

The COM number has been updated to COM4. Click on the “OK” button to close the properties

window.
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In the Device Manager window, the COM number of the USB to RS232 Converter has also been
updated, it is USB Serial Port (COM4) in this example.

p
i Device Manager =RACIN X
File Action View Help

O EE I T
a5 Jack-PC

-

',..:l_i Computer

b - Disk drives

» B, Display adapters

>} DVD/CD-ROM drives

b ‘:’5 Human Interface Devices

b - IDE ATAJATAPI controllers

b -E Keyboards

b ﬂ Mice and other pointing devices
» I Monitors

b ¥ Metwork adapters

475 Ports (COM & LPT)

Lo ‘? Communications Port (COMI)
? PCI Serial Port (COM3)

? PCI Serial Port (COMB)

? PCI Serial Port (COMT)

'?7 PCI Serial Port (COME)

= Printer Port (LPT1)

"77 USE Serial Port (COM4)

b D Processors

b -% Sound, video and game controllers
b 1M System devices

b ¥ Universal Serial Bus controllers
»-§ USE Virtualization

8

Figure 127. USB to RS232 Device Manager Window Updated

Note the COM number of the USB to RS232 Converter, this COM number will need to be

selected from the Port drop down menu of the Serial Port group on the Communications tab in the
Vacuum Plus software.

Click on the “Close” button IEJ in the Device Manager and also in the Control Panel to
close each window.

As mentioned above, the COM number of the USB to RS232 Converter must also be set in
Vacuum Plus to establish communications between your computer and the RGA CCU.

If Vacuum Plus is currently running, close and then restart it to refresh the list of available COM
Ports on your computer.

Once Vacuum Plus is restarted, click on the “Settings” button in the main Vacuum Plus window
to display the Setup / Parameter tabs.
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Next click on the Communications tab and select the COM number of the USB to RS232
Converter that was shown in the Device Manager Port list. Click on the “Apply” button on the
Communications tab for the changes made to take effect.

Serial Part

Part =

COR1
Speed |COM4
COMS
COME
COM7
COmMS

Figure 128. Vacuum Plus Communications Tab Port List

The Port list on the Communication tab of Vacuum Plus contains only the COM ports installed
on your computer. This list will contain the same COM port humbers as shown in the Ports list of
the Device Manager. Remember to save your Configuration File with the new COM Port setting
by clicking on the Configuration Tab and then on the “Save” button or use the “Save As” button

to give it a different file name. Vacuum Plus will load the newly saved Configuration File
whenever the software is restarted.

= Device Manager =NRSN X
File Action View Help
& | @ 5| =

.73 Ports (COM & LPT) -
L Y5 Communications Port (COM1)
I PCI Serial Port (COMS)

Y5 PCI Serial Port (COME)

JZ' Pl Serial Port (COMT)

JZ PCI Serial Port (COMS)

JZ Printer Port (LPT1)

; Y5 USB Serial Port (COM4)

b I Processors

b -#% Sound, video and game controllers

m

b M Systemn devices

« @ llnivarcal Sarial Poe controllare

Figure 129. The Device Manager Ports List

Refer to Section 6 of this manual for additional information on using the VVacuum Plus software.
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G.4.1. Device Manager Shows All Ports In Use

www.extorr.com

In some cases, when Windows assigns a COM number to the USB to RS232 Converter greater
than COMO9, the Device Manager Port Properties Advanced Settings window will show that

COML1 through COM9 are all in use.

Advanced Settings for COM10

COM Port Number: [CCJMJ_O =

COM1 (in use)

USB Transfer Sizes COM2 (in use)
COM3 (in use)
COM4 (in use)
COMS (in use)
)

)

)

Select lower settings to corre d rates.

[ | »

Select higher settings for fas COM (in use.

COM7 (in use,
Receive (Bytes): COMS (in use:

COMS (in use
Transmit (Bytes):

COM11

CoMi1z

) CoM13 ) )

BM Options coM14 Miscellaneous Options

Select lower settings to corre COM15 Foe B
COM15
COoM17 Serial Printer

COM13
: Cancel If Power Off
Latency Timer (msec) COM19
COM20 Event On Surprise Removal
Timeouts COM21 SetRTS On Close
CoM22
Disable Modem Ctrl At Startup

Minimum Read Timeout ( com2s
nimum Fead Tmeout Ms!coma4 Enable Selective Suspend

COM25

ComM27
COoM28
COoM29

Cancel

Defaults

Minimum Vrite Timeout (mse COM26 Selective Suspend Idle Timeout (secs): (5 |

Oooooo®E

) COM30 i

Figure 130. Device Manager Advanced Setting Window Shows COM1 thru COM9 In Use

However, the Device Manager window shows only a few of the ports are actually installed.

r Y
=4 Device Manager Elﬂlg

File Action View Help
&= | @ HE | ExgS

a2 Jack-PC
> 78 Computer
b -ca Disk drives
B, Display adapters
- DVD/CD-ROM drives
% Human Interface Devices
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-B Mice and other pointing devices
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¥ Network adapters
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s [y T TE TR T T T T -

T3 PCI Serial Port (COMS)
13" PCI Serial Port (COMS)
3 PCI Serial Port (COMT)
T3 PCI Serial Port (COMS)
3" Printer Port (LPTL)

2} Processors
-#% Sound, video and game controllers

- i Universal Serial Bus controllers

[»

.)

g8 System devices

.>

»-§ USB Virtualization

—

Figure 131. The Device Manager Ports List
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The COM ports that are shown in the Advanced Settings window but not in the Device Manager
window may be for devices previously installed in your computer and then later removed or for
devices that are only connected from time to time.

The user should identify the function of each of the ports before making any changes. Replacing
one of the in use ports with the USB to RS232 Converter may cause another device connected to
your computer to stop working.

Proceed with caution!

For example, in the figures above, COM9 is shown to be in use in the Advanced Settings window
but it is not in Port list in the Device Manger. If no known device uses COM9 on this computer,
the COM number of the USB to RS232 Converter may be set to COM9.

To change the COM number, navigate to the Device Manager window and expand the Ports list
as described above.

Right click on USB Serial Port (Serial Port (COM10) in this example) to display a drop down
menu.

4 ~

&= Device Manager =RACN X
File Action View Help
Lol ARSI RENN ? Bod LN AL

4 g2 Jack-PC -
> 1M Computer

g Disk drives

» By Display adapters

> ey DVD/CD-ROM drives

b ':’:-J Human Interface Devices

b ‘g IDE ATAJATAPI controllers
.. Keyhoards

b --ﬂ Mice and other pointing devices
» . Monitors

b ¥ Network adapters

475" Ports (COM & LPT)

: ? Communications Port (COM1)
=" PCI Serial Port (COMS)

=" PCI Serial Port (COME)

5 PCI Serial Port (COMT)

5" PCI Serial Port (COMBE)

=" Printer Port (LPT1)

? USE Serial Port (COML0™

m

[ Processors Update Driver Software...

5.4 Sound, video and game co Disable

> M Systern devices Uninstall

» - g Universal Serial Bus control

. § USEB Virtualization Scan for hardware changes
Opens propert Properties

. r o

Figure 132. The Device Manager with USB to RS232 Converter Drop Down Menu
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Left click on Properties in the drop down menu to open the port properties window

' R’
USB Serial Port (COM10) Properties =5

General | Port Settings | Ciriver I Deiails|

USB Serial Port (COM10)
=3

Device type: Ports (COM & LPT)
Marufacturer: FTDI

Location: on USB Serial Converter
Device status
[This device is waorking propery. -

[ ok [ cancel |

—

Figure 133. USB to RS232 Converter Port Properties Window

Click on the Port Settings Tab and then click on the “Advanced” button.

i ™Y
USE Serial Port (COM10) Properties S

Port Settings | Driver | Details

Bits per second: 9600 -|
Data bits: [8 -|
Party: | None -
Stop bits: [1 -|
Flow control: Nore v

[ Advanced.. | [ Restore Defauts |

[ ok |[ cancel |

—

Figure 134. USB to RS232 Port Properties Port Settings Tab
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The Advanced Settings window will open.
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.
Advanced Settings for COM10

COM Port Mumber: COM10 hd

USB Transfer Sizes
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Serial Printer
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Figure 135. USB to RS232 Port Properties Advanced Settings Window

The current settings are displayed.

Click on the COM Port Number box to show the drop down list of available COM numbers.

.
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Figure 136. Port Properties Advanced Settings Drop Down COM Port Number List
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Scroll up in the list of COM numbers to show COM1 thru COM9.

-
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Miscellaneous Options
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Figure 137. Device Manager Advanced Setting Window Shows COM1 thru COM9 In Use

On this computer, COM1 thru COM9 are shown to be currently in use but no known device is
connected to COM9. Click on COM9 in the list and then on the “OK” button.

A warning is displayed.

-
Communications Port Properties

=2

L

@B This COM name is being used by another device (such as another com
"W port or modem). Using duplicate names can lead to inaccessible
devices and changed settings. Do you want to continue?

Figure 138. Communication Port Properties Warning Message

Click on Yes to accept the change and close the warning and the Advanced Settings window.
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In the COM Port Properties window click on the General Tab.

' B
USB Serial Port (COM3) Properties [

General | Port Settings | Driver | De‘tails|

USE Serial Port {COMS)

“hi'sr
Device type: Ports (COM & LPT)
Manufacturer: FTDI
Location: on USE Serial Converter
Device status
[This device is working propey. -

[ ok [ Cancel |
e ———
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Figure 139. USB to RS232 Port Properties General Tab Updated
The COM number has been updated to COM9. Click on the “OK” button to close the properties

window.

In the Device Manager window, the COM number of the USB to RS232 Converter has also been

updated, it is USB Serial Port (COM9) in this example.
ré Device Manager E@ﬂﬂ
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L o ANccl NEN

a4 Jack-PC
»-.JM Computer

8 | [ % B

»

>y Disk drives

» By Display adapters

ey DVD/CD-ROM drives
>'&§':l Human Interface Devices
i g IDE ATA/ATAP contrallers
»-Z2 Keyboards
> --B Mice and other pointing devices

> A Moenitors

¥ Metwork adapters

477 Ports (COM & LPT)

; 3 Communications Port (COML)
? PCI Serial Port (COMS)

7" PCI Serial Port (COMS)

7 PCI Serial Port (COMT)

? PCI Serial Port (COME)

7" Printer Port (LPT1)

LT3F USE Serial Port (COM3)

2 Processors

-%| Sound, video and game controllers
48| System devices

m

»
»
3

- E Universal Serial Bus controllers
»- 1§ USE Virtualization -

Figure 140. USB to RS232 Device Manager Window Updated
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Note the COM number of the USB to RS232 Converter in the Device Manager, this COM
number will need to be selected from the Port drop down menu of the Serial Port group on the
Communications tab in the Vacuum Plus software.

Click on the “Close” button IEJ in the Device Manager and also in the Control Panel to
close each window.

As mentioned above, the COM number of the USB to RS232 Converter must also be set in
Vacuum Plus to establish communications between your computer and the RGA CCU.

If Vacuum Plus is currently running, close and then restart it to refresh the list of available COM
Ports on your computer.

Once Vacuum Plus is restarted, click on the “Settings” button in the main Vacuum Plus window
to display the Setup / Parameter tabs.

Next click on the Communications tab and select the COM number of the USB to RS232
Converter that was shown in the Device Manager Port list. Click on the “Apply” button on the
Communications tab for the changes made to take effect. Remember to save your Configuration
File with the new COM Port setting by clicking on the Configuration Tab and then on the “Save”
button or use the “Save As” button to give it a different file name. Vacuum Plus will load the
newly saved Configuration File whenever the software is restarted.

Serial Port

Figure 141. Vacuum Plus Communications Tab Port List

The Port list on the Communication tab of Vacuum Plus contains only the COM ports installed
on your computer. This list will contain the same COM port numbers as shown in the Ports list of
the Device Manager.

r =

=4 Device Manager = | B |

File Action View Help

=2 HE HZ ® R &S
472" Ports (COM & LPT) -~
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Y20 PCI Serial Port (COMS)

Y20 PCI Serial Port (COME)

Y51 PCI Serial Port (COMT)

Y20 PCI Serial Port (COMS)

-YZ' Printer Port (LPT1)

. L.I"2" USE Serial Port (COM3)

b 2} Processors

b & Sound, video and game controllers

b M Systern devices

m
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Figure 142. The Device Manager Ports List
Refer to Section 6 of this manual for additional information on using the Vacuum Plus software.
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Appendix H. Analyzing Recorded Data In Microsoft Excel

The Data Logging files generated in the Record Data mode are saved in a CSV format and may
be opened in a spread sheet program such as Microsoft Excel. This Comma Separated Values
(CSV) file contains plain text ASCII character fields, separated by commas, for the Date and
Time (YYYY/MM/DD HH:MM:SS.000), the Mass (in amu), and the Intensity (in Pressure or lon
Current as set by the Pressure Units box on the Operating Parameters tab). The CSV file may also
be viewed and changed in a text editor such as Notepad.

The Configuration file parameters are included at the beginning of every data logging file. These
parameters are the settings of all of the Operational Folder tabs and this is the same information
contained in the RGA Configuration file. Like a configuration file, the data logging CSV file may
be opened on the Configuration tab (using the “Open” button) and the Operational Folder tabs
settings used to create the data logging file may be reloaded into Vacuum Plus.

The Data contained in the CSV file depends on the recording method used and the Operational
settings of the RGA. It may contain single or multiple scans from either the Mass Sweep or Trend
modes.

H.1. Data Saved to a Single File in the Mass Sweep Mode
The “RgaSweepData2.csv” file was created using the To One File option on the Record Data tab
with the RGA in the Mass Sweep mode. The controls on the Sweep parameters tab were set for a
Scan speed of 144 / Sec, a Low mass of 1, a High mass of 51, and a Samples / amu of 10. About 3
sweeps were recorded.
When opened in Microsoft Excel, the contents of the data logging file are displayed as shown
below. At the beginning of the file, starting at cell Al, are the Configuration parameters.

H = RgaSweepDatal.csv - Bxcel e SRR S 4
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW john hackwelder ~
Al - fl <?xml version="1.0" encoding="us-ascii"?> v

A B C ] E F G H 1 J K -
1 |<?><m|ver.lii0n="1.0" encoding="us-ascii"?>
2 |<ConfigurationData>
<CommunicationParameters
Port="COM@g"
Baud="115200"
PacketFrequency="5.0"
PacketTimeout="1.0"
CommunicationsType="1"
El UserFrequency="3.0"
10 UserTimeout="1.0"
11 MNamedPort="Test1"
12| /=

[ T, WS}

14 | <cConfigurationParameters

15 Filename="C:\Users\Jack\Desktop\shipped\In Progress\TestConfigs\404 152006.cfg"
16 Description="Air Leak + PTA"

17 TimeStamp="07df000900020008000a0016000800c2"

18| DateTime="9/8/2015 10:22:08 AM"

19 Caption="a04"

20 Serial="apa"

21 Maodel="300"

22| /=

24 | <ScanParameters

25 ScanSpeed="144"

26 LowMass="1"

27 HighMass="51"

28 SamplesPerAMuU="10"

-

RgaSweepData2 ® [l 3
READY i M o+ 100

Figure 143. Record Data CSV File Opened in Excel
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The Configuration parameters end with the </ConfigurationData> label at cell A137 in this

example.

The data below the configuration parameters, starting in row 138 in this example, are the
Date/Time, Mass, and Intensity values from the recorded sweeps. The Date/Time values are in

Www.extorr.com

column A, the Mass values in column B, and the Intensity values in column C.

The default cell formatting in Excel does not display the Date/Time values correctly.

This is a problem with the way that Excel interprets the information even though the ASCII data
in the CSV file clearly shows the Year, Month, Day, and Time.

To change the formatting for column A, first select all values in the column by clicking on the

label at the top of the column.

RgaSweepDatal.csv - Excel

HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW

S

H s
Al A
A B C

126 />

127 </WindowParameters>

128

129 <PlotParameters

130  BkColor="pPale green"

131 LineColor="Green"

132 ScanColor="Blue"

133 MouseWheel="0"

134 LogYAxis="0"

135 />

136

137 </ConfigurationData>

138 22:08.3 0.6 4.06E-10

139 22:08.3 0.7 1.59E-09

140 22:08.3 0.8 1.59E-09

141 22:08.3 0.9 1.90E-09

142 22:08.3 1 2.17E-09

143 22:08.3 1.1 2.21E-09

144 22:08.3 1.2 1.97E-09

145 22:08.3 1.3 1.35E-09

146 22:08.3 1.4 4.92E-10

147 22:08.3 1.5 3.83E-10

148 22:08.4 1.6 6.12E-10

149 22:08.4 1.7 1.02E-09

150 22:08.4 1.8 1.35E-09

151 22:08.4 1.9 1.45E-09

152 22:08.4 2 1.68E-09

153 22:08.4 2.1 1.30E-09
RgaSweepData2

READY

Figure 144. Record Data in Excel at the Start of the Date / Mass / Intensity Data

<?xml version="1.0" encoding="us-ascii"?>

D E F G H

|"_-i-_"| 4

H B

T E - 0O X%

VIEW Jjohn hackwelder -

»

M -—F—+ 100%
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The entire column is highlighted. Right click on any cell in column A and then select Format
Cells from the drop down menu.

H s
HOME  INSERT

RgaSweepData2.csv - Excel

PAGE LAYOUT FORMULAS DATA REVIEW
AlL26 - />
A E C D E F G H
126 />
127| </WindcjwParameters>
128
128| <PlotParpmeters
130| BkColof="Pale green"
131)  LineCo|or="Green"
132 scan(calibri <11 <0 AT G - % o
133] Mou
"B I = - B
134 - A i a0 30
135 /> I
136 % Cut
137|</Confi E& Copy
138| 22:0¢ iy Paste Options:
138 22:0¢ £
10| 2206 D
141 2205 Paste Special...
142 220€ Insert
143 sz Delete
gy sz Clear Contents
145| 22:0¢
146 2205 Format Cells...
147 2205_ Column Width...
148 22:0¢ Hide
e = Unhide
150 22:06.~ T Eae
151 22:08.4 1.9 1.49e-09
152 22:08.4 2 1.68E-09
153 22:08.4 2.1 1.30E-09
RgaSweepData2 ® 1

COUNT: 1740

SUM

8200267 42

VIEW

AR = CIEE

john hackwelder -

Figure 145. Record Data in Excel, Format Cells Drop Down Menu

The Format Cells window will open.

-
Format Cells

==

umber‘ Alignmentl Font I Border I Fill

I Protection

LCategory:

General
Mumber
Currency
Accounting
Date

Time
Percentage
Fraction
Scientific
Text
Special
Custom

Sample

General format cells have no specific number format.

Figure 146. Record Data in Excel Format Cells Window
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Click on Custom in the Category list. Many custom formatting options are displayed and the
General option is highlighted in the list and shown in the Type Box.

-
Format Cells

(9 o |

MNumber |AI|gnment I Font I Baorder I Fill I Protection |
Category:
General « | Ssample
MNumber ’>
Currency
Accounting Type:
Date
Time General
Percentage -
Fraction 0 K
Scientific 0.00 |E
Text # #E)
#,##0.00

#8280 ) (£ 2£0)

###0 ) [Red](#,#£0)

##20,00_) (%, #%0.00)

##£0,00 | [Red]i#,##0.00)

& 280 (5%, #20)

#2280 ):[Red](5%,22£0) -

Type the number format code, using one of the existing codes as a starting point.

Figure 147. Record Data in Excel Format Cells Custom Category Selected

Click in the Type box and delete General, and then enter “yyyy/mm/dd hh:mm:ss.000” into the

box.

-
Format Cells

R

Mumber Alignmentl Font IBorderl Fill

I Protection

Category:

General = Sample

Number s

Currency

Accounting Type:

Date

Time wyy/mm/dd hh:mm:ss 000

Percentage General =
Fraction [i] e
Scientific 0.00 |E
Text #8850

Special ££20,00

TR | |+ 40 5%, #40)

###0_;[Red](#,##0)

£ #50.00_) 18, #£0.00)

##£0.00_): [Red)(%,£20.00)

5%, ##0 ), (5%, ##0)

5%,#£0 | Red]($#,#40) =

Type the number format code, using one of the existing codes as a starting point.

Click on the “OK” button to close the Format Cells window.
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The Date/Time values in column A are now shown with the correct formatting. The Date is
displayed as YYYY/MM/DD and the Time is shown as HH:MM:SS.000. With this formatting,

Www.extorr.com

the Time is displayed down to the millisecond.

If you plan to open this file in the future using Microsoft Excel, save the modified file as a

Microsoft Excel Workbook instead of a CSV type file. The Microsoft Excel Workbook file type

will preserve the changes made to the formatting of the Date/Time values in column A.

H - H RgaSweepDatal.csv - Excel AelE” = TR
HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW john hackwelder ~

A126 - ;ﬁ /= v
A B C D E F G H 1 J=

126 /=

127| </windowParameters>

128

129| <PlotParameters

130 BkColor="Pale green"

131} LineColor="Green"

132 ScanColor="Blue"

133 MouseWheel="0"

134] LogYAxis="0"

135 /-

136

137|</ConfigurationData>

138| 2015/09/08 10:22:08.287| 0.6 4.06E-10

139| 2015/09/08 10:22:08.293 0.7 1.59E-09

140| 2015/09/08 10:22:08.300) 0.8 1.59E-09

141| 2015/09/08 10:22:08.307| 0.9 1.90E-09

142| 2015/09/08 10:22:08.314 1 2.17e-09

143| 2015/09/08 10:22:08.321] 1.1 2.21E-09

144| 2015/09/08 10:22:08.328| 1.2 1.97E-09

145| 2015/09/08 10:22:08.335) 1.3 1.39E-09

146| 2015/09/08 10:22:08.342 1.4 4.92E-10

147| 2015/09/08 10:22:08.349) 1.5 3.83E-10

148| 2015/09/08 10:22:08.356) 1.6 6.12E-10

149| 2015/09/08 10:22:08.363 1.7 1.02E-09

150| 2015/09/08 10:22:08.370) 1.8 1.35E-09

151| 2015/09/08 10:22:08.377| 1.9 1.49E-09

152| 2015/09/08 10:22:08.384 2 1.68E-09

153| 2015/09/08 10:22:08.391] 2.1 1.30E-09 -
RgaSweepData2 (O] [ v

AVERAGE: 1014130:22:14  COUNT: 1740 B

Figure 149. Record Data in Excel Column A Date / Time Format Corrected
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This data file was created using the To One File option on the Record Data Tab with the RGA in
the Mass Sweep mode. The data file produced may contain more than one Mass Sweep. The
controls on the Sweep parameters tab were set for a Scan speed of 144 / Sec, a Low mass of 1, a
High mass of 51, and a Samples / amu of 10. The Date/Time values are in column A, the Mass
values are in column B in units of amu, and the Intensity values are in column C in units of torr.

H - s RgaSweepData2TimeAndDateFormatCorrected.csv - Excel 5 o B %, 3
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Jjohn hackwelder =
C136 - I v
A B C D E F G H I J=

136 1

137 |«</ConfigurationData>

138| 2015/09/08 10:22:08.287 0.6 4.06E-10

139 2015/09/08 10:22:08.293 0.7 1.59E-09

140| 2015/09/08 10:22:08.300 0.8 1.59E-09

141 2015/09/08 10:22:08.307 0.9 1.90E-09

142| 2015/09/08 10:22:08.314 1 2.17e-09

143| 2015/09/08 10:22:08.321 1.1 2.21E-09

144 2015/09/08 10:22:08.328 1.2 1.97E-09

145| 2015/09/08 10:22:08.335 1.3 1.39E-09

146 2015/09/08 10:22:08.342 1.4 4.92E-10

147| 2015/09/08 10:22:08.349 1.5 3.83E-10

148| 2015/09/08 10:22:08.356 1.6 6.12E-10

149 2015/09/08 10:22:08.363 1.7 1.02E-09

150| 2015/09/08 10:22:08.370 1.8 1.35E-09

151| 2015/09/08 10:22:08.377 1.9 1.45E-09

152| 2015/09/08 10:22:08.384 2 1.68E-09

153| 2015/09/08 10:22:08.391 2.1 1.30E-09

154 2015/09/08 10:22:08.398 2.2 1.21E-09

155| 2015/09/08 10:22:08.405 2.3 7.25E-10

156| 2015/09/08 10:22:08.412 2.4 1.B4E-10

157| 2015/09/08 10:22:08.418 2.5 -1.91E-11

158| 2015/09/08 10:22:08.425 2.6 1.79E-11

159 2015/09/08 10:22:08.432 2.7 2.37E-11

160| 2015/09/08 10:22:08.439 2.8 B8.24E-11

161| 2015/09/08 10:22:08.446 2.9 2.17E-11

162 2015/09/08 10:22:08.453 3 -5.29E-11

163| 2015/09/08 10:22:08.460 3.1 1.11E-11 -

RgaSweepData2TimeAndDateFormatC O] 1 »

Figure 150. Record Data in Excel, Data at the Start of First Sweep

With the RGA in the Mass Sweep mode, a sweep begins about half an amu below the “Low
mass” setting. In this example, the Low mass was set to 1 so the first data point recorded is at 0.6
amu in row 138 above. The intensity value recorded at 0.6 amu is 4.06E-10 torr in this example.

With a “Samples/amu” setting of 10 (on the Sweep parameters tab) as in this example, an
intensity measurement occurs every 0.1 amu.
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The last data point recorded in a sweep occurs about half an amu above the High mass setting on
the Sweep parameters tab. This occurs at 51.5 amu in this example and is shown in row 647. This
is the end of the first sweep.

H ©- = RgaSweepDatal TimeAndDateFormatCorrected.csv - Excel 2 M - 0O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WIEW Jjohn hackwelder -

B647 - fe | sis v

A B C D E F G H 1 1=
534| 2015/09/08 10:22:11.731 50.2 9.29e-12
635 2015/09/08 10:22:11.738 50.3 2.7BE-11
636| 2015/09/08 10:22:11.745 50.4 6.79E-11
637| 2015/09/08 10:22:11.752 50.5 2.35E-11
638| 2015/09/08 10:22:11.759 50.6 -7.46E-11
639| 2015/09/08 10:22:11.766 50.7 4.87E-11
640 2015/05/08 10:22:11.773 50.8 2.17E-11
41| 2015/09/08 10:22:11.780 50.9 7.25E-11
42| 2015/09/08 10:22:11.787 51 1.46E-12
643| 2015/09/08 10:22:11.793 51.1 1.06E-10
44| 2015/09/08 10:22:11.800 512 3.80E-11
645 2015/09/08 10:22:11.807 513 3.53E-11
546/ 2015/09/08 10:22:11.814 51.4 -5.15E-12
547' 2015/09/08 10:22:11.321' 51.5.| -3.84E-11
648| 2015/09/08 10:22:11.969 0.6 3.54E-10
549| 2015/09/08 10:22:11.975 0.7 1.44E-09
650| 2015/09/08 10:22:11.982 0.8 L70E-09
651 2015/09/08 10:22:11.989 0.9 1.82-09
652 2015/09/08 10:22:11.996 1 2.13E-09
653 2015/09/08 10:22:12.003 1.1 2.20E-09
554| 2015/09/08 10:22:12.010 1.2 L.93E-09
655 2015/09/08 10:22:12.017 13 1.39e-09
556/ 2015/09/08 10:22:12.024 1.4 4.12E-10
657| 2015/09/08 10:22:12.031 1.5 3.82E-10
658| 2015/09/08 10:22:12.038 16 6.14E-10
550 2015/09/08 10:22:12.045 1.7 9.58E-10
660| 2015/09/08 10:22:12.052 1.5 L35E-09

661 2015/09/08 10:22:12.059 1.9 1.45E-09 -

RgaSweepData2TimeAndDateFormatC *® 4 3

W -——F—+ 100%

Figure 151. Record Data in Excel, Data at the End of First Sweep

The first data point in the second sweep at 0.6 amu is recorded in the following row, row 648 in
this example.
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Continuing to scroll through the file, the end of the second sweep at 51.5 amu is shown in row
1157. A third sweep begins in row 1158.

Hd - = RgaSweepData2TimeAndDateFormatCorrected.csv - Excel RocE - O
HOME  INSERT ~ PAGELAYOUT  FORMULAS ~ DATA  REVIEW  VIEW john hackwelder ~
B1158 - fi| os
A B C D E F G H 1
1144) 2015/09/08 10:22:15.413 50.2 7.17E-11
1145 2015/09/08 10:22:15.420 50.3 2.28E-11
1146 2015/09/08 10:22:15.427 50.4 -1.66E-11
1147 2015/09/08 10: 50.5 -3.78E-13
1148 2015/09/08 10: 50.6 -2.94E-12.
1149 2015/09/08 10: 50.7 -1.20E-11
1150 2015/09/08 10: 50.8 3.58E-11
1151 50.9 8.77E-11
1152 51 2.67E-12
1153 51.1 -6.37E-11
1154 51.2 6.25E-12
1155 51.3 4.63E-11
1156 514 4.12E-11
1157 51.5 -1.71E-11
1158 0.6 3.616-20
1159 0.7 1.52e-09
1160 0.8 1.69E-09
1161 2015/09/08 10: 0.3 1.88E-09
1162 2015/09/08 10: 1 2.19E-09
1163 2015/09/08 10: 1.1 2.24E-09
1164 1.2 2.04E-09
1165 1.3 1.31E-09
1156 : 1.4 5.12E-10
1167, 2015/09/08 10:22:15.712 1.5 2.97E-10
1168 2015/09/08 10: 1.6 6.22E-10
1169 2015/09/08 10: 1.7 1.01E-09
1170 2015/09/08 10: 1.8 1.34E-09
1171 2015/09/08 10:22:15.740 1.9 1.52E-09
RgaSweepData2TimeAndDateFormatC ® [l 3

Figure 152. Record Data in Excel, Data at the Start of Third Sweep

The third sweep ends at row 1667and the start of a fourth sweep is shown in row 1668.

H - B RgaSweepData2TimeAndDateFormatCorrected.csv - Excel i I | L3
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW john hackwelder ~
B1668 - Je | 06
A B C D E F G H 1

1654 2015/03/08 10:22:19.094 50.2 117E-11

1655 2015/09/08 10:22:19.101 50.3 3.47E-11

1656 2015/09/08 10:22:19.108 50.4 442611

1657 2015/03/08 10:22:19.115 50.5 4.42E-11

1658 2015/09/08 10:22:19.122 50.6 -9.76E-12

1659 2015/03/08 10:22:19.129 50.7 1.54E-11

1660 2015/09/08 10:22:19.136. 50.8 4.69E-11

1661 2015/09/08 10:22:19.143 50.9 5.88E-11

1662 2015/09/08 10:22:19.150 51 4.73E-11

1663 2015/09/08 10:22:19.156 5L1 7.04E-11

1664 2015/03/08 10:22:19.163 5L2 2.12E-11

1665 2015/03/08 10:22:19.170 513 -L.40E-11

1666 2015/03/08 10:22:19.177 5L4 L1IE-11

1667 2015/09/08 10:22:19.184. 515 5.88E-11

1668| 2015/09/08 10:22:19.21¢] 0.6] 3.98E-10

1669 2015/09/08 10:22:19.322. 0.7 1.52E-08

1670 2015/09/08 10:22:19.329 0.8 1.61E-09

1671 2015/03/08 10:22:19.336 0.9 1.95E-09

1672, 2015/09/08 10:22:19.343 1 2.23E-09

1673 2015/03/08 10:22:19.350 L1 2.28E-09

1674 2015/09/08 10:22:19.357 1.2 2.00E-09

1675 2015/09/08 10:22:19.364 13 L36E-09

1676 2015/09/08 10:22:19.371 1.4 4.37e-10

1677 2015/09/08 10:22:19.378 L5 2.63E-10

1678 2015/03/08 10:22:19.385 L6 6.29E-10

1679 2015/09/08 10:22:19.392 1.7 1.11E-09

1680 2015/03/08 10:22:19.399 18 L44E-09

1681 2015/09/08 10:22:19.406. 1.9 1.45E-09

pData2TimeAndD tC ® Ll D

READY i W -—F—+ 10

Figure 153. Record Data in Excel, Data at the Start of Fourth Sweep

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068
TELEPHONE: 1-724-337-3000 FAX: 1-724-337-8322 EMAIL: support@extorr.com
V44 Rev 230512 by Extorr, Inc. 2023

141


mailto:support@extorr.com

Extorr Inc. WWw.extorr.com

In the Record Data To One File mode, data is appended to the file until the “Stop Recording”
button is clicked. So the data logging file may contain complete sweeps and a partial sweep.
The “Stop Recording” button was clicked before the end of the fourth sweep and the last data
point appended to the logging file is shown at row 1751. This unfinished sweep stopped at 8.9
amu.

H - = RgaSweepData2TimeAndDateFormatCorrected.csv - Excel ? @EH - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW john hackwelder -
B1751 - fr | 8o v
A B C D E F G H I -
1737| 2015/09/08 10:22:19.795 7.5 4.06E-11
1738| 2015/09/08 10:22:19.802 7.6 -5.52E-11
1739 2015/09/08 10:22:19.8039 7.7 2.76E-11
1740 2015/09/08 10:22:19.816 7.8 3.18E-11
1741 2015/09/08 10:22:19.822 7.9 -3.25E-11
1742 2015/09/08 10:22:19.829 8 2.92E-11
1743 2015/09/08 10:22:19.836 8.1 3.69E-11
1744| 2015/09/08 10:22:19.843 8.2 -6.79E-11
1745 2015/09/08 10:22:19.850 8.3 -3.06E-12
1746| 2015/09/08 10:22:19.857 8.4 4.26E-11
1747 2015/09/08 10:22:19.864 8.5 -1.57E-11
1748| 2015/09/08 10:22:19.871 8.6 -1.B2E-12
1749 2015/09/08 10:22:19.878 8.7 4.95E-12
1750| 2015/09/08 10:22:19.885 8.8 B.19E-11
1151| 2015/09/0310:22:19.392| 8.9 533812
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764 =
RgaSweepData2TimeAndDateFormatC ® 14 3

Figure 154. Record Data in Excel, Data at the End of Fourth Sweep
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A graph may be generated in Excel to analyze the data. To produce a Mass / Intensity graph for
the first sweep, select the data in columns B and C from row 138 to row 647 (the beginning and
end of the first sweep as found above).

H 9 = RgaSweepData2TimeAndDateFormatCorrected.csv - Excel ? EH - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Jjohn hackwelder =
B138 - fi os
A B C D E F G H 1 ]
130/ BkColor="Pale green"
131| LineColor="Green"
132|  ScanColor="Blue"
133|  MouseWheel="0"
134
135
136
137|</ConfigurationData>
138 2015/09/08 10:22:08.287 0.6 4.06E-10
139 : 0.7 1.59e-09
140 . 0.8 1.59e-09
141 :22:08.307 0.9 1.50E-09
142| 2015/09/08 10:22:08.314 1 2.17E-09
143| 2015/09/08 10:22:08.321 1.1 2.21E-09
144| 2015/09/08 10:22:08.328 1.2 1.97E-09
145/ 2015/09/08 10:22:08.335 1.3 1.39E-09
146 2015/09/08 10:22: 1.4 4.92E-10
147| 2015/09/08 10:22:08.343 1.5 3.83E-10
148| 2015/09/08 10:22:08.356 1.6 6.12E-10
149| 2015/09/08 10:22:08.363 1.7 1.02E-09
150/ 2015/09/08 10:22:08.370 1.8 1.35E-09
151| 2015/09/08 10:22:08.377 19 1.49E-09
152 2015/09/08 10:22:08.384 2 1.68E-09]
153 2015/09/08 10:22:08.391 2.1 1.30E-09]
154 2015/09/08 10:22:08.398 2.2 1.21E-09]
155/ 2015/09/08 10:22:08.405 2.3 7.25E-10
156| 2015/09/08 10:22:08.412 2.4 1.84E-10|
157 2015/09/08 10:22:08.418 2.5 -1.91E-11]
RgaSweepData2TimeAndDateFormatC ® [l ¥

00001  COUNT: 40

M o-——+ 100%

Figure 155. Record Data in Excel, Mass / Intensity Data for Start of First Scan Selected

H ©- = RgaSweepData2 TimeAndDateFormatCorrected.csv - Excel ? @A - O X
HOME ~ INSERT  PAGELAYOUT ~ FORMULAS  DATA  REVIEW  VIEW john hackwelder ~
B138 - fr | os
A B c D E F G H 1 J

633| 2015/03/08 10:22:11.724 50.1 1.96E-11

634| 2015/09/08 10:22:11.731 50.2| 9.29E-12

635 2015/09/08 10:22:11.738 50.3 2.76E-11

636 2015/09/08 10:22:11.745 50.4 6.79E-11

637| 2015/03/08 10:22: 50.5 2.35E-11

638| 2015/09/08 10:22:11.759 50.6 -7.46E-11

639) : 50.7| 4.87E-11

640| 50.8 2.17E-11

641} 50.9 7.25E-11

642} :22:11.787 51 1.46E-12

643| 2015/09/08 10:22:11.793 511 1.06E-10

644| 2015/09/08 10:22:11.800 512 2.80E-11

645 2015/03/08 10:22:11.807 513 3.53E-11

646 2015/09/08 10:22:11.814 51.4| -5.15E-12

647} :22: 51.5 -3.84E-11

548 0.6 3.54E-10

549 0.7 LA44E-09

550 :22:11.982 0.8 L70E-09

651 2015/09/08 10:22:11.989 0.9 1.82E-09

652 2015/09/08 10: 1 213609

553 2015/09/08 10:22: 1.1 2.20E-09

554 2015/09/08 10:22:12.010 1.2 1.98E-09

555 2015/09/08 10:22: 1.3 1.39E-09

656 2015/09/08 10: 14 4.12E-10

557 2015/09/08 10: 1.5 3.82E-10

558 2015/09/08 10: 1.6 6.14E-10

559 2015/09/08 10: 1.7 9.58E-10

650 2015/09/08 10:22:12.052 1.8 1.356-09

RgaSweepData2TimeAndDateFormatC & [l »

Figure 156. Record Data in Excel, Mass / Intensity Data for End of First Scan Selected
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Click on Insert to display the ribbon and then click on the Expand arrow in the Chart section to
open the Insert Chart window.

H - s RgaSweepData2TimeAndDateFormatCarrected.csv - Excel BT o Cl
HOME | INSERT | PAGELAYOUT ~ FORMULAS ~ DATA  REVIEW  VIEW john hackwelder -
- = k- = e
B (e s s :x:.‘:*k- 13 = &l 4| o
Tables Tlustrations Apps  Recammended " PiotChat  Map Sparklines Filters Links Text Symbols
- - M Charts 7 Lo - - . - - .
Charts & Tours -
634( 2015/09/08 10:22:11. 50.2 9.29E-12 See All Charts
635| 2015/09/08 10: 50.3 2.76E-11
636| 2015/09/08 10: 504 6.79E-11
637| 2015/09/08 10: 50.5 2.35E-11
638| 2015/09/08 10: 50.6/ -7.46E-11
639| 2015/09/08 10: 50.7 4.87E-11
640| 2015/09/08 10: 50.8 2.17E-11
641| 2015/09/08 10: 50.9 7.25E-11
642| 2015/09/08 10: 51| 1.46E-12
643( 2015/09/08 10: 511 1.06E-10
644| 2015/09/08 10: 51.2| 3.80E-11
645| 2015/09/08 10: 51.3 3.53E-11
646( 2015/09/08 10: 514 -5.15E-12|
647| 2015/09/08 10: 515 -3.84E-11
543 2015/09/08 10: 0.6 3.54E-10
649 2015/09/08 10:. 0.7 1.44E-09
650 2015/09/08 10: 0.8 1.70E-09
551 2015/09/08 10: 0.9 1.82E-09
52| 2015/09/08 10: 1 2.13E-09
653 2015/09/08 10:. 1.1 2.20E-09
654 2015/09/08 10: 1.2 1.98E-09
555 2015/09/08 10: 13 1.39E-09
556 2015/09/08 10: 14 4.12E-10
657 2015/09/08 10:. 1.5 3.826-10
6558 2015/09/08 10:: 1.6 6.14E-10
559 2015/09/08 10:22:12. 17 9.58E-10

COUNT: 1020

Figure 157. Record Data in Excel showing Insert Ribbon

Click on the All Charts tab and select the X Y (Scatter) option on the left side of the tab and the
Scatter with Straight Lines type at the top of the tab.
("Insert Chart (B

Recommended Charts | All Charts
\ ‘ u_.\.‘o " ‘_9, [*) o
S AN (|90 |96

™ Recent o 3
.
Templates "%

Column Scatter with Straight Lines
Scatter with Straight Lines

Line
Pie crart T
-

Bar zz
-
Area zz

XY (Scatter)
Stock

.'.ﬁ._"\-‘l”-l_-l;!—x_s'
Surface = = - -

Radar

ERBERESMeRE

Combo

Figure 158. Record Data in Excel, Insert Chart Window
Click on the “OK” button to create the chart.
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The Mass / Intensity Chart is generated and shown at the center of the Excel window. The chart
may be dragged to a blank area of the work sheet and resized and formatted as desired.

H - + RgaSweepDataZTimeAndDateFormatCorrected.csv - Excel CHART TOOLS ot o BT | 4

HOME IMSERT PAGELAYOUT FORMULAS DATA  REVIEW VIEW  DESIGN FORMAT  john hack.. =

Chart 1 - J v
a B C D £ F G H 1 1[=
633/ 2015/09/08 10:22:11.724 50.1| 1.96E-11
634| 2015/09/08 10:22:11.731 50.2| 9.296-12
635/ 2015/09/08 10:22:11.738 50.3| 2.76-11
635/ 2015/09/08 10:22:11.745 s0.4| 6.798-11
637| 2015/09/08 10:22:11.752 50.5| 2.356-11
638/ 2015/09/08 10:22:11.759 50.6|-7.46E-11
639/ 2015/09/08 10:22:11.766 50.7| 4.87e-11
540/ 2015/09/08 10:22:1) +
541| 2015/09/08 10:22:1] Chart Title
642 2015/09/08 10:22:1] 1 goe-08 A
643| 2015/09/08 10:22:11 | 2o 08 -
644| 2015/09/08 10:22:17 | T
645/ 2015/09/08 10:22:1
1.20E-08
646/ 2015/09/08 10:22:17
1.00E-08

47| 2015/09/08 10:22:1.
648| 2015/09/08 10:22:1; 8.00E-09
§49| 2015/09/08 10:22:11 6.00E-09

650| 2015/09/08 10:22:1] 4.00E-02

651| 2015/09/08 10:22:17 2 goe-08

652| 2015/09/08 10:22:1] 5 goz400 M_ | _J .

653| 2015/09/08 10:22:11 - 0 10 0 30 40 50 &0

654 2015/09,/08 10:22:1°

655| 2015/09/08 10:22:12.017 1.3 1.39e-09

656/ 2015/09/08 10:22:12.024 14 4.12e-10

657| 2015/09/08 10:22:12.031 1.5 3.826-10

658| 2015/09/08 10:22:12.038 1.6 6.14E-10

650| 2015/09/08 10:22:12.045 1.7 9.58E-10

560 2015/09,/08 10:22:12.052 1.8 1.35E-09 -
RgaSweepData2TimeAndDateFormatC ® [ 3

AVERAGE: 13,025 COUNT: 1020 SUM: 13285.5 ici] fl -——+ 0%

Figure 159. Record Data in Excel With Mass / Intensity Chart

Data logging files containing numerous sweeps, as in the example above, are also created in the
To Multiple Files mode using the On The Hour, At Midnight, or After N Sweeps options. The
data for an individual sweep may be found in these files by identifying the beginning and end of
each sweep as shown above.
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H.2. Data Saved to Multiple Files Once Per Scan in the Mass Sweep Mode

The data logging file named “MassSpecData-00404-20150909-112443.csv” in this example, was
created using the To Multiple Files mode with the Once Per Scan creation option on the Record
Data tab. With this recording mode, a new data logging file is created and saved for each Mass
Sweep.

The Data file name contains the Serial Number of the CCU, along with the Date and the Time
that it was created. In this example, 00404 is the CCU Serial Number, 2015-09-09 is the Date
(YYYY-MM-DD), and 11:24:43 is the time (HH:MM:SS).

The RGA was in the Mass Sweep mode and the controls on the Sweep Parameters tab were set
for a Scan speed of 72 / Sec, a Low mass of 11, a High mass of 21, and a Samples / amu of 8.
Data was recorded for about 30 seconds and produced 24 data logging files

When opened in Microsoft Excel, the contents of the data logging file are shown below. At the
beginning of the file, starting at cell A1, are the Configuration parameters.

H = MassSpecData-00404-20150909-112443 csv - Excel e T o R | 5 4
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW john hackwelder -
Al - f\ <?xml version="1.0" encoding="us-ascii"?> v

A B C D E F G H 1 1 K -

1 |<?xm| ver_l;ion:"l.o“ encoding="us-ascii"?>

2 |<ConfigurationData>
3 | <CommunicationParameters
Port="COM&"
Baud="115200"
PacketFrequency="5.0"
PacketTimeout="1.0"
CommunicationsType="1"
UserFrequency="5.0"

10 UserTimeout="1.0"

11 NamedPort="Test1"

12| /=

[ N T B ST

14 | <ConfigurationParameters

15 Filename="C:\Users\Jack\Desktop\Shipped\In Progress\TestConfigs\404 152006.cfg"
156 Description="Air Leak + PTA"

17 TimeStamp="07df000300030009000b001800180165"

12| DateTime="9/9/2015 11:24:24 AM"

19 Caption="404"

20 Serial="404"

21 Model="300"

22| />

24 | <ScanParameters

25 ScanSpeed="72"

26 LowMass="11"

27 HighMass="21"

28 SamplesPerAMU="8" -
MassSpecData-00404-20150909-112 [©) 1 »

READY ] M o -—F———+ 100%

Figure 160. Record Data CSV File Opened in Excel
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The Configuration parameters end with the </ConfigurationData> label at cell A137 in this
example.

The data below the configuration parameters, starting in row 138 in this example, are the
Date/Time, Mass, and Intensity values from the recorded sweep. The Date/Time values are in
column A, the Mass values in column B, and the Intensity values in column C.

The default cell formatting in Excel does not display the Date/Time values correctly.

This is a problem with the way that Excel interprets the information even though the ASCII data
in the CSV file clearly shows the Year, Month, Day, and Time.

To change the formatting for column A, first select all values in the column by clicking on the
label at the top of the column.

=] = MassSpecData-00404-20150909-112443 . csv - Excel A Y R ] S
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW john hackwelder -
89 - fx v
A B C D E F G H 1 J K -

125 rcNormalPosition.bottom="719"
126 /=
127| </WindowParameters>
128

129| <PlotParameters

130/ BkColor="Pale green"

131| LineColor="Green"

132|  ScanColor="Blug"

133|  MouseWheel="0"

134| LogYAxis="0"

135| /=

136

137|</ConfigurationData>

138| 24434 10.625 9.16E-11
139 24:43.4 10.75 8.35E-11
140| 24434 10.875 3.71E-11
141 24:435 11 4.95E-11
142  24:43.5 11.125 -2.74E-12
143 24:43.5 11.25 4.56E-11
144  24:43.5 11.375 7.60E-11
145 24:43.5 11.5 5.22E-11
146 24:43.5 11.625 6.25E-11
147 24:43.5 11.75 6.18E-12
148 24:43.6 11.875 7.74E-11
149 24:43.6 12 7.80E-11
150 24:43.6 12.125 5.34E-11
151 24:43.6 12.25 7.28E-11
152 24:43.6 12.375 6.30E-11 -

MassSpecData-00404-20150909-112 ()] [] »
i} m -——F——+ 100%

Figure 161. Record Data in Excel at the Start of the Date / Mass / Intensity Data
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The entire column is highlighted. Right click on any cell in column A and then select Format
Cells from the drop down menu.

= H MassSpecData-00404-20150909-112443 csv - Excel ? H - O %X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Jjehn hackwelder ~

Al125 - lﬁ, rcNormalPosition.bottom="719" v
A B C D E F G H I J K -

125 reNdrmalPosition.bottom="713"

126 />

127| </WindcjwParameters>

128 .

129 <Plo|Calibi ~(11 -/ A" &7 $ - % *» B

130 Bk( g I = A B

131 Lin___ .. S

e Sca__,_l__ F—
133 mg % Ot
134] pLog B Copy

2,

135| f> | iy Paste Options:
136 | o
137|</con -

138| 24 Paste Special...
139 24¢  Incet
140 24: Delete
ﬁ: i:f Clear Contents

143| 24 Format Cells...
144] 24  Column Width..
1a5) 242 pide

146 24 yopige

147| 2843:0)  irso vires-il

148 24:43.6| 11.875 7.74E-11

149 24:43.6 12 7.80E-11

150| 24:43.6| 12125 5.34E-11

151 24:436| 1225 7.28E-11

152| 24:43.6| 12375 6.30E-11 =

MassSpecData-00404-20150909-112

1
1
1
1
2
1
1
1
1

COUNT: 214

Figure 162. Record Data in Excel, Format Cells Drop Down Menu

The Format Cells window will open.
[ Format Cells M‘

Number| Alignment | Font I Border I Fill I Protection

Category:
General . | Sample
Mumber
Currency
SC?U”tiﬂg General format cells have no specific number format,
ate
Time
Percentage
Fraction
Scientific
Text
Special
Custom

Figure 163. Record Data in Excel, Format Cells Window
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Click on Custom in the Category list. Many custom formatting options are displayed and the
General option is highlighted in the list and shown in the Type Box.

box.

Type the number format code, using one of the existing codes as a starting point.

- B
Format Cells m
Number |Alignment I Font I Border I Fill | Protection |
LCategory:
General ~ | Sample
Mumber 1>
Currency
Accounting Type:
Date
Time General
Percentage B
Fraction 0 K
Scientific 0.00 |ﬂ
Text & #50
Special ##£0.00
[Cision IR Pt g
###0_);[Red](# ##0)
##££0,00_):(#,££0.00)
##£0,00_);[Red](#,#20.00)
S# ##0_): (5%, #20)
§#,##0_);[Red](S#,#20) S

Figure 164. Record Data in Excel, Format Cells Custom Category Selected
Click in the Type box and delete General, and then enter “yyyy/mm/dd hh:mm:ss.000” into the

r R
Format Cells m
MNumber | Alignment I Font I Border | Fill | Protection
Category:
General & Sample
MNumber />
Currency
Accounting Type:
Date
Time wyyy/mm/dd hh:mm:ss.000
Percentage General -
Fraction 0 K
Scientific 0.00 |ﬂ
Text =850
Special ###0.00
[N | |+ 0 yt5.%0)
#,#20 );[Red](#,#+0)
##20,00_);(%,#%0,00)
###0,00_);[Red](¥,££0.00)
§& £50 (32, $£0)
5#.#20 ) [Red](5#,£20) sil
-

Type the number format code, using one of the existing codes as a starting paint.

Click on the “OK” button to close the Format Cells window.
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The Date/Time values in column A are now shown with the correct formatting. The Date is
displayed as YYYY/MM/DD and the Time is shown as HH:MM:SS.000. With this formatting,
the Time is displayed down to the millisecond.

If you plan to open this file in the future using Microsoft Excel, save the modified file as a
Microsoft Excel Workbook instead of a CSV type file. The Microsoft Excel Workbook file type
will preserve the changes made to the formatting of the Date/Time values in column A.

H - s MassSpecData-00404-20150909-112443 . csv - Excel o . R | 4
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WIEW john hackwelder =

Al125 A f\ rcNormalPosition.bottom="719" LV
A B C D E F G H I J [~

125 rcNormalPosition.fjottom="719"

026 />

127| </WindowParameters>|

128

129| <PlotParameters

130/ BkColor="Pale green"
131 LineColor="Green"
132| ScanColor="Blue"
133 MouseWheel="0"
134| LogYAxis="0"

135 />

136
137|</ConfigurationData>
138( 2015/09/09 11:24:43.420| 10.625 9.16E-11

139( 2015/09/09 11:24:43.433 10.75 8.39E-11

140( 2015/09/09 11:24:43.447| 10.875 3.71E-11

141( 2015/09/09 11:24:43.461 11 4.95E-11

142( 2015/09/09 11:24:43.475| 11.125 -2.74E-12

143( 2015/09/09 11:24:43.489 11.25 4.56E-11

144( 2015/09/09 11:24:43.503 11.375 7.60E-11

145( 2015/09/09 11:24:43.517 11.5 5.22E-11

146( 2015/09/09 11:24:43.531| 11.625 6.25E-11

147( 2015/09/09 11:24:43.545 11.75 6.18E-12

148( 2015/09/09 11:24:43.558| 11.875 7.74E-11

149( 2015/09/09 11:24:43.572 12 7.80E-11

150( 2015/09/09 11:24:43.586| 12.125 5.34E-11

151( 2015/09/09 11:24:43.600 12.25 7.28E-11

152( 2015/09/09 11:24:43.614 12,375 6.30E-11 -

MassSpecData-00404-20150909-112 ® [ 3
AVERAGE: 1014155:24:44  COUNT: 214 i) M o-——+ 1%

Figure 166. Record Data in Excel Column A Date / Time Format Corrected
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This data file was created in the To Multiple File mode with the Once Per Scan option selected.
The RGA was in the Mass Sweep mode. The logging file generated contains the data for one
sweep.

The controls on the Sweep parameters tab were set for a Scan speed of 72 / Sec, a Low mass of
11, a High mass of 21, and a Samples / amu of 8. The Date/Time values are in column A, the
Mass values are in column B in units of amu, and the Intensity values are in column C in units of
torr.

H ©- ] MassSpecData-00404-20150909-112443TimeAndDateFormated.csv - Excel AT CIREEX
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Jjohn hackwelder =
AL24 - f LogYAxis="0" v
A B C D E F G H 1 1=

136

137 |</ConfigurationData>

138| 2015/09/09 11:24:43.420 10.625 9.16E-11

139 2015/09/09 11:24:43.433 10.75 8.39e-11

140 2015/09/09 11:24:43.447 10,875 3.71E-11

141| 2015/09/09 11:24:43.461 11 4.95E-11

142| 2015/09/09 11:24:43.475 11.125 -2.74E-12

143| 2015/09/09 11:24:43.489 11.25 4.56E-11

144| 2015/09/09 11:24:43.503 11.375 7.60E-11

145| 2015/09/09 11:24:43.517 11.5 5.22E-11

145| 2015/09/09 11:24:43.531 11.625 6.25E-11

147| 2015/09/09 11:24:43.545 11.75 6.18E-12

143| 2015/09/09 11:24:43.558 11.875 7.74E-11

149| 2015/09/09 11:24:43.572 12 7.80E-11

150/ 2015/09/09 11:24:43.586 12.125 5.34E-11

151| 2015/09/09 11:24:43.600 12.25 7.28E-11

152| 2015/09/09 11:24:43.614 12,375 6.30E-11

153| 2015/09/09 11:24:43.628 12.5 7.66E-11

154| 2015/09/09 11:24:43.642 12,625 5.53E-11

155| 2015/09/09 11:24:43.656 12.75 1.09E-10

156| 2015/09/09 11:24:43.670 12.875 5.59E-13

157| 2015/09/09 11:24:43.683 13 1.00E-10

158| 2015/09/09 11:24:43.697 13.125 6.00E-11

159| 2015/09/09 11:24:43.711 13.25 2.99E-11

160| 2015/09/09 11:24:43.725 13.375 7.96E-11

161| 2015/09/09 11:24:43.739 13.5 9.63E-11

162| 2015/09/09 11:24:43.753 13.625 3.30E-11

163| 2015/09/09 11:24:43.767  13.75 1.396-10 -

MassSpecData-00404-20150909-112 4 >

M -——+ 100%

Figure 167. Record Data in Excel, Data at the Start of the Sweep

With the RGA in the Mass Sweep mode, a sweep begins about half an amu below the “Low
mass” setting. In this example, the Low mass was set to 11 so the first data point recorded is at
10.625 amu in row 138 above. The intensity value recorded at 10.625 amu is 9.16E-11 torr in this
example.

With a “Samples/amu” setting of 8 (on the Sweep parameters tab) as in this example, an intensity
measurement occurs every 0.125 amu.
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The last data point recorded in the sweep occurs about half an amu above the High mass setting.
This happens at 21.5 amu in this example and is shown in row 225. This is the end of the single

sweep recorded in this file. Other files may have been recorded that contain the data from

additional sweeps.

B x

john hackwelder =

H ©- 5 MassSpecData-00404-20150909-112443 TimeAndDateFormated.csv - Excel ? =
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WVIEW
B225 - fe || s
A B C D E F G
211) 2015/09/09 11:24:44.433 19.75 5.65E-11
212| 2015/09/09 11:24:44.447 19.875 B.65E-11
213| 2015/09/09 11:24:44.461 20 1.04E-10
214| 2015/09/09 11:24:44.475 20.125 5.71E-11
215 2015/09/09 11:24:44.489 20.25 9.47E-11
216| 2015/09/09 11:24:44.503 20.375 6.10E-11
217| 2015/09/09 11:24:44.517 20.5 2.12e-11
218| 2015/09/09 11:24:44.531 20.625 7.62E-11
219| 2015/09/09 11:24:44.545 20,75 B.42E-11
220| 2015/09,/09 11:24:44.558 20.875 2.32E-11
221| 2015/09/09 11:24:44.572 21 9.09e-11
222| 2015/09,/09 11:24:44.586 21.125 7.25E-11
223| 2015/09/09 11:24:44.600 21.25 5.93E-11
224/ 2015/09,/09 11:24:44.614 21.375 7.34E-11
225| 2015/09/09 11:24:44.628) 21.5_| 2.26E-11
226
227
228
229
230
231
232
233
234
235
236
237
238
MassSpecData-00404-20150909-112 ® [

] Mo-——+ 100%

Figure 168. Record Data in Excel, Data at the End of the Sweep
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A graph may be generated in Excel to analyze the data. This file contains the data from only one
sweep so to produce a Mass / Intensity graph, select all the data in columns B and C. To select all
the data, first click on the label on the top of column B and then while holding down the “Shift”

key, click on the label at the top of column C. Both columns of data will be highlighted.

H ©- = MassSpecData-00404-20150909-112443TimeAndDateFormated.
HOME INSERT FORMULAS DATA REVIEW

Figure 169. Record Data in Excel, Mass / Intensity Data Selected
Click on Insert to display the ribbon and then click on the Expand arrow in the Chart section to

PAGE LAYOUT

B136 - f

A B © D
136|
137|</ConfigurationData>
138| 2015/09/09 11:24:43.420)  10.625 9.16E-11
139| 2015/09/09 11:24:43.433 10.75 8.39E-11
140| 2015/09/09 11:24:43.447| 10.875 3.71E-11
141 2015/09/09 11:24:43.461] 11 4.95E-11
142| 2015/09/09 11:24:43.475|  11.125| -2.74E-12
143| 2015/09/09 11:24:43.489) 11.25 4.56E-11
144| 2015/09/09 11:24:43.503| 11.375 7.60E-11
145 2015/09/09 11:24:43.517 11.5 5.22E-11
146 2015/09/09 11:24:43.531) 11625 6.25E-11
147| 2015/09/09 11:24:43.545 11.75 6.18E-12
148| 2015/09/09 11:24:43.558 11.875 7.74E-11
148 2015/09/09 11:24:43.572] 12 7.80E-11
150| 2015/09/09 11:24:43.586) 12,125 5.34E-11
151| 2015/09/09 11:24:43.600) 12.25 7.28E-11
152| 2015/09/09 11:24:43.614| 12.375 6.30E-11
153| 2015/09/09 11:24:43.623) 12.5 7.66E-11
154| 2015/09/09 11:24:43.642| 12,625 5.53E-11
155| 2015/09/09 11:24:43.656) 12.75 1.09E-10
156| 2015/09/09 11:24:43.670| 12.875 5.58E-13
157| 2015/09/09 11:24:43.683] 13 1.00E-10
158| 2015/09/09 11:24:43.697|  13.125 6.00E-11
159| 2015/09/09 11:24:43.711] 13.25 2.99E-11
160| 2015/09/09 11:24:43.725|  13.375 7.86E-11
161| 2015/09/09 11:24:43.739) 13.5 9.63E-11
162| 2015/09/09 11:24:43.753|  13.625 3.30E-11
163| 2015/09/09 11:24:43.767, 13.75 1.39E-10

MassSpecData-00404-20150909-112

open the Insert Chart window.

H - = MassSpecData-00404-20150909-112443TimeAndDateFormated .csv - Excel
HOME INSERT PAGE LAYOUT

FORMULAS

{ |
1
PivotChart

n

DATA

Map

Tours

Figure 170. Record Data in Excel showing Insert Ribbon
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Charts
137|</configurationData:
138| 2015/09/09 11:24:43.420| 10.625 9.16E-11
139| 2015/09/0911:24:43.433|  10.75 8.39E-11
140| 2015/09/09 11:24:43.447| 10875 3.71E-11
141| 2015/09/09 11:24:43.461 11 4.95E-11)
142| 2015/09/0911:24:43.475|  11.125| -2.74E-12|
143| 2015/09/09 11:24:43.433 11.25 4.56E-11|
144 2015/09/09 11:24:43.503 11.375 7.60E-11
145| 2015/09/09 11:24:43.517 115 5.22E-11]
146| 2015/09/0911:24:43.531  11.625| 6.25E-11|
147| 2015/09/09 11:24:43.545 11.75 6.18E-12
148| 2015/09/09 11:24:43.558| 11.875 7.74E-11
148| 2015/09/09 11:24:43.572| 12| 7.80E-11|
150| 2015/09/09 11:24:43.586|  12.125| 5.34E-11|
151| 2015/09/09 11:24:43.600  12.25 7.28E-11
152| 2015/09/09 11:24:43.614]  12.375| 6.30E-11|
153| 2015/09/09 11:24:43.628 12,5 7.66E-11
154| 2015/09/0911:24:43.642|  12.625 5.53E-11|
155| 2015/09/09 11:24:43.656| 12.75| 1.08E-10|
156| 2015/09/0911:24:43.670  12.875 5.59E-13
157| 2015/03/09 11:24:43.683 13 1.00E-10
158| 2015/09/09 11:24:43.697 6.00E-11
159| 2015/09/09 11:24:43.711 2.99E-11]
160| 2015/09/09 11:24:43.725 7.86E-11|
161| 2015/09/09 11:24:43.739 9.63E-11|
162| 2015/09/09 11:24:43.753 3.30E-11|
163| 2015/09/09 11:24:43.767 1.39E-10|
MassSpecDa 0150909-112

See All Charts
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Click on the All Charts tab and select the X Y (Scatter) option on the left side of the tab and the
Scatter with Straight Lines type at the top of the tab.
rInsertChart MW

[Recommended Charts | All Charts |
] \ | 3_0_\.‘3 ~ | 9. | [* )%
[ M~ d70% | | /7 Scatter with Straight Lines
Column

Line Scatter with Straight Lines

™ Recent

Templates

Area
XY (Scatter)
Stock

za

Surface

Radar

ExBERSEMe > E

Combo

Figure 171. Record Data in Excel, Insert Chart Window

Click on the “OK” button to create the chart.
The Mass / Intensity Chart is generated and shown at the center of the Excel window. The chart
may be dragged to a blank area of the work sheet and resized and formatted as desired.

B HS- 5 MassSpecData-00404-20150909-112443TimeAndDateFor. CHARTTOOLS e R 4
HOME INSERT PAGELAVOUT FORMULAS DATA REVIEW VIEW DESIGN  FORMAT  john hack..

Chart2 = fe v
A 8 c D E F G H 1 [~

136 | |

137 </ConfigurationData> _ ] ]

138| 2015/09/0911:24:43.420)  10.625| 9.16E-11]

139| 2015/09/0911:24:43.433|  10.75| 8.39E-11]

140| 2015/09/09 11:24:43.447|  10.875| 3.71E-11]

141 2015/09/09 11:24:43.461 11| 4.956-11)

142| 2015/09/0911:24:43.475|  11.125(-2.74E-12|

143| 2015/09/09 11:24:4) *

144| 2015/09/09 11:24:4

145| 2015/09/0911:24:4 g gge-09 ]

146 2015/09/09 11:24:4 ¢ o oo =

147) 2015/03/09 11:24:4 T

148| 2015/09/09 11:24:4,

149 2015/09/0311:24:4) © 0

150 2015/09/09 11:24za > 00503

151/ 2015/09/09 11:24:4| *09E-09

152| 2015/09/09 11:24:4| 3.00E-09

153| 2015/09/09 11:24:4  2.00c-09

154 2015/09/09 11:24:4 100805

155| 2015/09/09 11:24:4 10400

156/ 2015/09/09 11:24:4| 1.00£09 © 10 1 20 5

157| 2015/09/09 11:24:4

158| 2015/09/0911:24:43.697|  13.125| 6.00E-11]

159| 2015/09/0911:24:43.711|  13.25| 2.99E-11]

160| 2015/09/0911:24:43.725|  13.375| 7.96E-11

161 2015/09/09 11:24:43.739 13.5| 9.63E-11

162| 2015/09/0911:24:43.753|  13.625| 3.30E-11]

163 2015/09/0911:24:43.767|  13.75| 1.39E-10] -

MassSpecData-00404-20150909-112 ® 4 v

Figure 172. Record Data in Excel With Mass / Intensity Chart

In the To Multiple Files mode with the Once Per Scan option selected, a new data logging file is
generated for each sweep. The last file saved when the “Stop Recording” button is clicked may
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contain the data for only a partial sweep. If the last data point appended to the file is any value
less than about half an amu above the High mass setting on the Sweep parameters tab, a partial
sweep was recorded in the last file saved.
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H.3. Data Saved to a Single File in the Trend Mode

The “RgaTrendDatal.csv” file was created using the To One File option on the Record Data tab
with the RGA in the Trend mode.

The Mass Table used in this example is displayed below. It contains 8 entries for Mass 4, Mass
14, Mass 18, Mass 28, Mass 32, Mass 44, Mass 999 (the special code for Total Pressure), and
Mass 998 (the special code for Pirani Pressure). The entries for Mass 4 and Mass5 (Pirani
Pressure) are disabled leaving just 6 entries to be measured during a Trend Scan (Mass Table
entries 2 through 7).

The Dwell Time is set to 7ms for all of the entries. Because 5 measurements are taken at each
mass, the actual dwell time is 35ms / mass entry (7ms *5 measurements) and with 6 entries
enabled, the total time required for one Trend Data Sample point is 210 ms (35ms * 6 entries).
The Sample value is set to 100 producing a complete Trend Scan every 21 seconds (210ms /
Sample * 100 Samples).

Mass Table l

Samples 100 Add | Bemove | Clear |

Audio Qutput (Selected Channel] W Dizable
Use mass=999 for Total Pressure. mass=998 for Pirani Pressure

J Status | Enabled Audio Description \I:‘\;’ga?ning \I:\?;\:ning

1 [T 4| Helium

2 Yes Mo 14

3 Tes Mo 18

4 Tes Mo 28

5 Yes Mo 32

E Yes Mo 44

7 Yes No gag Total

& Mo Mo g3 Pirani

Figure 173. Record Data in Excel, Mass Table used for Trend Mode Data
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When opened in Microsoft Excel, the contents of the data logging file are displayed as shown
below. At the beginning of the file, starting at cell A1, are the Configuration parameters.

H ©- = RgaTrendDatal.csv - Excel S0 . R | 5§
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER  john hack.. ~

Al - j.l‘ <?wml version="1.0" encoding="us-ascii"?> v

A B C D E F G H I J K -
1 |<?xm| ver_liion:“l.o” encoding="us-ascii"?>
2 |<ConfigurationData>
3 | <CommunicationParameters
4 Port="COMB&"
5 Baud="115200"
[ PacketFreguency="5.0"
7 PacketTimeout="1.0"
1 CommunicationsType="1"
9 UserFrequency="5.0"
10 UserTimeout="1.0"
11 NamedPort="Testl"
12| [=

14 | <ConfigurationParameters

15 Filename="C:\Users\Jack\Desktop\Shipped\In Progress\TestConfigs\404.cfg"
16 Description="Air Leak + PTA"

17 TimeStamp="07df00090005000b000900110006000f"

138 DateTime="9/11/2015 9:17:06 AM"

19 Caption="404"

20 Serial="404"

21 Model="300"

22| [=

24 | <ScanParameters

25 ScanSpeed="144"

26 LowMass="1"

27 HighMass="51"

28 SamplesPeramu="10"

RgaTrendDatal (O] 4 3
] M oe——+ 1w0%

Figure 174. Record Data in Trend Mode, CSV File Opened in Excel
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The Configuration parameters end with the </ConfigurationData> label at cell A137 in this
example.

The data below the configuration parameters, starting in row 138 in this example, are the
Date/Time, Mass, and Intensity values from the recorded scans. The Date/Time values are in
column A, the Mass values (in amu) are found in column B, and the Intensity values (in torr) are
in column C.

The default cell formatting in Excel does not display the Date/Time values correctly.

This is a problem with the way that Excel interprets the information even though the ASCII data
in the CSV file clearly shows the Year, Month, Day, and Time.

To change the formatting for column A, first select all values in the column by clicking on the
label at the top of the column.

H ©- = RgaTrendDatal.csv - Excel 2 - O
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW  VIEW DEVELOPER  john hack.. =

D138 ~ fi v
A B C D E F G H I J K -
125 rcNormalPosition.bottom="715"
126 />
127| </WindowParameters>
128

129 <PlotParameters

130, BkColor="Pale green"
131| LineColor="Green"
132| ScanColor="Blue"
133| MouseWheel="0"
134|  LogYAxis="0"

135| f>

136

137 |</ConfigurationData>

133' 17:06.2 14 1.50E-08) i)

139 17:06.2 18 6.61E-09
140| 17:06.2 28 2.71E-07
141| 17:06.3 32 5.74E-08
142 17:08.3 44 5.65E-10
143 17:06.3 5999 5.53E-07
144| 17.06.4 14 1.52E-08
145 17:06.4 18 6.67E-09
145 17:06.4 28 2.72E-07
147 17:06.5 32 5.77E-08
148| 17:06.5 44 4.96E-10
149 17:06.5 999 5.49E-07
150| 17:06.6 14 1.51E-08
151| 17:.06.6 18 6.62E-09
152| 17:08.6 28 2.72e-07 -
RgaTrendDatal (&) 1 v

H Mo-——+ 100%

Figure 175. Record Data for Trend Mode in Excel at the Start of the Date / Mass / Intensity Data
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The entire column is highlighted. Right click on any cell in column A and then select Format
Cells from the drop down menu.

H - H RgaTrendDatal.csv - Excel 7sion i R | . 4
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER  john hack.. =

A125 - .)(‘ rcNormalPosition.bottom="715" v
A B C D E F G H I J K -
125 rcNgrmalPosition.bottom="715"
126 />
127| </WindcjwParameters=
128
129| <PlotParpmeters
130 BkC P
- |Calibri - |11 - - L]
131) Line _ A a3 (_n%m =
132 s BI=EOCACE-GAY

133 MO_I.ISelNhEE|=”O"
134] log & Cut

135( /> Gy Copy
£ | ‘D Paste Options:
137|</Cont e

138 17:0 =
139| 17:(i Paste Special...
140 17:0
141 17:0 1

4 Delete

142 17:0 !
1a3] 17:0 Clear Contents

144 17:0 [] Format Celis..

5| 170 Column Width..

w

Insert

4 170

147| 17:0 ) !

148 17:6 Unhide |

149 17:06.5 999 5.496-07

150| 17:06.6 14 1.51E-08

151 17:06.6 18 6.62E-09

152| 17:06.6 28 2.72E-07 =

RgaTrendDatal ® ] 3

COUNT: 2694  SUM: 108519 H M -——F——+ 100%

Figure 176. Record Data for Trend Mode in Excel, Format Cells Drop Down Menu

The Format Cells window will open.
[ Format Cells &Iﬂ‘

Alignmentl Font I Borderl Fill IProtection

Category:

General » | Sample
Mumber
Currency
Accounting General farmat cells have no specific number format.
Date

Time
Percentage
Fraction
Scientific
Text
Special
Custom

Figure 177. Record Data for Trend Mode in Excel, Format Cells Window
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Click on Custom in the Category list. Many custom formatting options are displayed and the
General option is highlighted in the list and shown in the Type Box.

.
Format Cells

=)

Number |Alignment I Font | Border I Fill

I Protection |

Category:

General ~ | Sample

Mumber reNormalPosition.bottom="715"

Currency

Accounting Type:

Date

Time General

Percentage General

Fraction 0 K
Scientific 0.00 3
Text # 850 | |
Special ##20.00

(Cinion———— R R pows g,

#,#£0_);[Red]#,#£0)

##£0.00_)[#,##0.00)

#,#£0,00_):[Red](#,#%0.00)

§# 280 _);(5#,#40)

§# ##0_);[Red](S# ££0) il

Type the number format code, using one of the existing codes as a starting point.

Figure 178. Record Data for Trend Mode in Excel, Format Cells Custom Category Selected
Click in the Type box and delete General, and then enter “yyyy/mm/dd hh:mm:ss.000” into the

box.

.
Format Cells

(- e |

Number | atignment | Font | Border | Fil

| Protection

Category:
General = Sample
Mumber rcMormalPosition.bottam="715"
Currency
Accounting Type:
Date
Time yyyy/mm/dd hh:mm:ss.000
Percentage General i
Fraction 0 =
Scientific 0.00 |E |
Text #8850 K
Special 220,00
[T | (550000

##%0_J;[Red] (¥ ##0)

##80,00_);(#,##0.00)

##20,00_);[Red](#,#£0.00)

§# #50_); (5% #¥0)

§# ##0_);[Red](5#,##0) =

-

Type the number format code, using one of the existing codes as a starting point.

Figure 179. Record Data for Trend Mode in Excel, Format Cells Custom Type Entered

Click on the “OK” button to close the Format Cells window.
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The Date/Time values in column A are now shown with the correct formatting. The Date is
displayed as YYYY/MM/DD and the Time is shown as HH:MM:SS.000. With this formatting,

Www.extorr.com

the Time is displayed down to the millisecond.

If you plan to open this file in the future using Microsoft Excel, save the modified file as a
Microsoft Excel Workbook (a XLSX type file) instead of a CSV type file. The Microsoft Excel

Workbook file type will preserve the changes made to the formatting of the Date/Time values in

column A.

H ©- 5
HOME INSERT

139)
140)
141
142
143
144
145
146
147
148)
149)
150)
151

152

A125 -
A

125 rcNormalPosition.|]
126 />
127| </WindowParameters>|
128
128| <PlotParameters
130| BkColor="Pale green"
131 LineColor="Green"
132| ScanColor="Blue"
133 MouseWheel="0"
134] LogYAxis="0"
135 />
136
137|</ConfigurationData>
138| 2015/09/11 09:17:06.158

2015/09/11 09:17:06.193
2015/09/11 09:17:06.228
2015/09/11 09:17:06.262
2015/09/11 09:17:06.297
2015/09/11 09:17:06.332
2015/09/11 09:17:06.367
2015/09/11 09:17:06.401
2015/09/11 09:17:06.436
2015/09/11 09:17:06.471
2015/09/11 09:17:06.505
2015/09/11 09:17:06.540
2015/09/11 09:17:06.575
2015/09/11 09:17:06.610
2015/09/11 09:17:06.644

PAGE LAYOUT

Je

B

ottom="715"

14
18
28
32

5999
14
18
28
32

999
14
18
28

RgaTrendDatal

RgaTrendDatal.csv - Excel i BT o [

FORMULAS DATA REVIEW  VIEW DEVELOPER  john hack.. -

rcNormalPosition.bottom="715" v

C o} E F G H 1 J [~

1.50E-08

6.61E-09

2.71E-07

5.74E-08

5.65E-10

5.53E-07

1.52E-08

6.67E-09

2.72E-07

5.77E-08

4,96E-10

5.49E-07

1.51E-08

6.62E-09

2.72E-07 -
®

GE: 1014201:17:51 m

COUNT: 2694 i)

Figure 180. Record Data for Trend Mode in Excel, Column A Date / Time Format Corrected
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Examining the Date / Time, Mass, and Intensity data, you notice that there are repeating groups
of six masses. These are the six enabled masses in the Mass Table and they form one Data
Sample point in the Trend Mode Scan.

H ©- H RgaTrendDatal.csv - Excel ? H - 8 %
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER  john hack.. =
A138 - Jr || 9/11/2015 9:17:06 AM v
A B C o} E F G H 1 1~

136

137 |</ConfigurationData>

138 2015/09/11 09:17:06.158 14 1.50E-08

139| 2015/09/11 09:17:06.193 18 6.61E-09

140| 2015/09/11 09:17:06.228 28 2.71E-07

141| 2015/09/11 09:17:06.262 32 5.74E-08

142| 2015/09/11 09:17:06.297 44 5.65E-10

143| 2015/09/11 09:17:06.332 999| 5.53E-07

144| 2015/09/11 09:17:06.367 14 1.52E-08

145| 2015/09/11 09:17:06.401 18 6.67E-09

145| 2015/09/11 09:17:06.436 28 2.72E-07

147| 2015/09/11 09:17:06.471 32 5.77E-08

148| 2015/09/11 09:17:06.505 44 4.96E-10

149| 2015/09/11 09:17:06.540 999 5.49e-07

150| 2015/09/11 09:17:06.575 14 1.51E-08

151| 2015/09/11 09:17:06.610 18 6.62E-09

152| 2015/09/11 09:17:06.644 28 2.72E-07

153| 2015/09/11 09:17:06.679 32 5.77e-08

154| 2015/09/11 09:17:06.714 44 5.41E-10

155| 2015/09/11 09:17:06.748 993 5.48E-07

156| 2015/09/11 09:17:06.783 14 1.50E-08

157| 2015/09/11 09:17:06.818 18 6.64E-09

158| 2015/09/11 09:17:06.853 28 2.72E-07

159| 2015/09/11 09:17:06.887 32 5.78E-08

160| 2015/09/11 09:17:06.922 44 5.59E-10

161 2015/09/11 09:17:06.957 999 5.47e-07

162| 2015/09/11 09:17:06.992 14 1.51E-08

163| 2015/09/11 09:17:07.026 18 6.69E-09 -

RgaTrendDatal ® [l 3

COUNT: 18 SUM: 6112447:42:38 Jizg|

Figure 181. Record Data for Trend Mode in Excel, One Trend Data Sample Point Group

The number of Trend Data Sample groups in a complete Trend Scan is set by the value in the
Samples box on the Mass Table tab.

In this example, the Samples box is set to 100 so one complete Trend Scan will contain 100
groups of the six enabled masses in the Mass Table (600 Trend Data Sample Points). The first
Trend Scan begins at row 138 in this example and would end at row 737 if a complete Trend
Scan was recorded in the data logging file. If the data logging file ends before row 737, the “Stop
Recording” button was clicked before a complete Trend Scan was completed.
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Scrolling through the data logging file in this example we find that the data continues beyond row
737 which indicates that at least one complete Trend Scan has been recorded.

Figure 182. Record Data in Excel, Last Trend Data Sample Point at End of First Trend Scan

=] = RgaTrendDatel xlsx - Excel el e | 74
HOME  INSERT ~ PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOPER  johnhack.. ~

A737 - fr | sr/2015 91727 Am v

A B C D E F G H 1 J[=
723| 2015/09/11 09:17:26.471 32 5.73E-08
724 2015/09/11 09:17:26.505 44 6.19E-10
725  2015/09/11 09:17:26.540 999 5.40E-07
726 2015/09/1109:17:26.575 14 1.49E-08
727 2015/09/1109:17:26.610 18 7.56E-09
728 2015/09/1109:17:26.644 28 2.69E-07
729 2015/09/1109:17:26.679 32 5.72E-08
730 44 6.66E-10
731 999 5.39E-07
732 2015/09/1109:17:26.783 14 1.49E-08
733| 2015/09/11 09:17:26.818 18 7.57E-09
734 2015/09/1109:17:26.853 28 2.69E-07
735 2015/09/11 09:17:26.887 32 5.71E-08
736 2015/09/11 09:17:26.922 44 5.47E-10
737[ 2015/09/11 09:17:26.957 993] 5.396-07]
738 2015/09/1109:17:27.124 14 1.47E-08
739 2015/09/1109:1 18 7.67E-09
740 2015/09/1109:1 28 2.68E-07
741  2015/09/1109:17:27.228 32 5.67E-08
742 2015/09/1109:17:27.263 44| 5.336-10
743 2015/09/11 09:17:27.298 999  5.45E-07
744 2015/09/1109:17:27.333 14 1.49E-08
745 2015/09/11 09:17:27.367 18 7.65E-09
746 2015/09/11 09:17:27.402 28 2.68E-07
747 2015/09/1109:17:27.437 32 5.70E-08
748 2015/09/11 09:17:27.471 44/ 5.75E-10
749 2015/09/1109:17:27.506 999 5.41E-07

750 2015/09/1109:17:27.541 14 1.48E-08 =

RgaTrendDatal *® [l v

A second complete Trend Scan should end at row 1337.

Figure 183. Record Data in Excel, Last Trend Data Sample Point at End of Second Trend Scan

H =
HOME INSERT

PAGE LAYOUT

RgaTrendDatal xlsx - Excel 7 EH - 0O X
FORMULAS  DATA  REVIEW  VIEW  DEVELOPER  john hack.. ~

A1337 - Jo | 9172015 917:48am v
A B C D E F G H 1 -

1323 2015/09/11 09:17:47.437 32 5.74E-08

1324 2015/09/11 09: 44 5.58E-10

1325 2015/09/11 09: 999 5.47E-07

1326 2015/09/11 09: 14 1.496-08

1327 2015/09/11 09: 18 7.70E-09

1328 2015/09/11 09: 28 2.70€-07

1320 2015/09/11 09: 32 5.756-08

1330 2015/09/11 09:17:47.680 44 541E-10

1331 2015/09/1109:17:47.714 999 5.47E-07

1332 2015/09/11 09:17:47.749 14 1.51E-08

1333 2015/09/11 09:17:47.784 18 7.776-09

1334 2015/09/11 09:17:47.819 28 2.70€-07

1335 2015/09/11 09: 32 5.74E-08

1335 2015/09/11 09: 44 5.83E-10

1337[ 2015/09/11 09: 999 5.476-07]

1338 2015/09/11 09: 14 1.496-08

1339 2015/09/11 09: 18 7.756-09

1340 2015/09/11 09: 28 2.70€-07

1341 2015/09/11 09:17:48.195 32 5.706-08

1342 2015/09/11 09:17:48.230 44 4.94E-10

1343 2015/09/11 09:17:48.265 999 5.53E-07

1344 2015/09/11 09: 14 1.51E-08

1345 2015/09/11 09: 18 7.76E-09

1346 2015/09/11 09: 28 2.71E-07

1347 2015/09/11 09: 32 5.74E-08

1348 2015/09/11 09: 44 5.27E-10

1349 2015/09/11 09: 999 5.50E-07

1350 2015/09/11 09:17:48.508 14 149608 =
RgaTrendDatal ® [l v
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A third complete Trend Scan should end at row 1937.

Figure 184. Record Data in Excel, Last Trend Data Sample Point at End of Third Trend Scan

d B RgaTrendDatal xlsx - Excel ? H - O X
HOME  INSERT ~ PAGELAYOUT ~ FORMULAS ~ DATA  REVIEW  VIEW  DEVELOPER john hack.. ~

A1937 - e || 9172015 9:18:09 AM v
A B c D E F G H 1 -

1924/ 2015/09/1109:18:08.438 44 5.45E-10

1925 2015/09/11 09:18:08.473 999 4.936-07

1926| 2015/09/1109:18:08.508 14 1.376-08

1927| 2015/09/11 09:18:08.543 18 8.14€-09

1928| 2015/09/1109:18:08.577 28 2.426-07

1929 2015/09/11 09:18:08.612 32 5.136-08

1930| 2015/09/1109:18:08.647 44 5.96E-10

1931] 2015/09/11 09:18:08.681 999 4.51€-07

1932| 2015/09/1109:18:08.716 14 1.28€-08

1933| 2015/09/11 09:18:08.751 18 8.30€-09

1934/ 2015/09/1109:18:08.786 28 2.27€-07

1935 2015/09/11 09:18:08.820 32 4.796-08

1936 2015/09/1109:18:08.855 44 5.36E-10

1037[ 2015/09/11 09:18:08.890) 999 4.09e-07]

1938| 2015/09/1109:18:09.057 14 1.136-08

1939] 2015/09/11 09:18:09.092 18 8.68E-09

1940| 2015/09/1109:18:09.127 28 2.00E-07

1941] 2015/09/11 09:18:09.161 32 4.21€-08

1942| 2015/09/1109:18:09.196 44 5.04E-10

1943| 2015/09/11 09:18:09.231 999 3.52€-07

1944] 2015/09/1109:18:09.266 14 1.03€-08

1945 2015/09/11 09:18:09.300 18 8.94€-09

1946| 2015/09/1109:18:09.335 28 1.87€-07

1947| 2015/09/11 09:18:09.370 32 3.96€-08

1943| 2015/09/1109:18:09.404 44 4.45E-10

1949] 2015/09/11 09:18:09.439 999 3.19€-07

1950| 2015/09/1109:18:09.474 14 1.00E-08

1951] 2015/09/11 09:18:09.509 18 9.17€-09 =
RgaTrendDatal a >

A fourth complete Trend Scan should end at row 2537.

Figure 185. Record Data in Excel, Last Trend Data Sample Point at End of Fourth Trend Scan

H B RgaTrendDatal xlsx - Excel 2oE - OuX
HOME  INSERT ~ PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOPER johnhack.. -

A2537 - Jr || 9/11/2015 s:as:30 AM v
A B G D E F G H 1 -

2524| 2015/09/11 09:18:29.404 44 1.32€-10

2525 2015/09/1109:18:29.439 999 2.09E-08

2526| 2015/09/1109:18:29.474 14 7.256-10

2527| 2015/09/11 09:18:29.509 18 9.94E-09

2528 28 8.93E-09

2529 32 2.09-03

2530| 2015/09/11 09:18:29.613 44 2.06E-10

2531| 2015/09/11 09:18:29.647 999 2.06E-08

2532| 2015/09/11 09:18:29.682 14 7.54E-10

2533 18 9.86E-09

2534 28 8.77E-03

2535| 2015/09/11 09:18:29.786 32 2.11E-09

2536| 2015/09/11 09:18:29.821 44 1.93E-10

2537| 2015/09/11 09:18:25.856) 599 2.056-08]

2538 14 7.886-10

2539 18 1.00E-08

2540| 2015/09/11 09:18:30.094 28 8.43-09

2541/ 2015/09/1109:18:30.128 32 2.06E-09

2542| 2015/09/11 09:18:30.163 44 1.24€-10

2543| 2015/09/11 09:18:30.198 999 2.04E-08

2544| 2015/09/11 09:18:30.233 14 7.81E-10

2545| 2015/09/11 09:18:30.267 18 9.72E-03

2546| 2015/09/11 09:18:30.302 28 8.25E-09

2547| 2015/09/11 09:18:30.337 32 1.96E-09

2548| 2015/09/11 09:18:30.371 44 1.94E-10

2549 2015/09/11 09:18:30.406 999 2.01E-08

2550| 2015/09/11 09:18:30.441 14 7.156-10

2551| 2015/09/11 09:18:30.476 18 9.88£-09 =
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A fifth complete Trend Scan would end at row 3137 but the data stops at row 2705. The “Stop

Recording” button was clicked before the fifth Trend Scan completed.

Www.extorr.com

RgaTrendDatal xlsx - Excel

9/11/2015 9:18:36 AM

= -
HOME INSERT PAGE LAYOUT
A2705 - L
A B C
2692| 2015/09/11 09:18:35.371 44 1.85E-10
2693| 2015/09/11 09:18:35.406 995 1.70E-08
2694| 2015/09/11 09:18:35.441 14 5.46E-10
2695| 2015/09/11 09:18:35.476 18 9.74E-09
2606| 2015/09/11 09:18:35.510 28 6.02E-09
2607 | 2015/09/11 09:18:35.545 32 1.48E-09
2698| 2015/09/11 09:18:35.580 44 1.89E-10
26099| 2015/09/11 09:18:35.615 995 1.69E-08
2700| 2015/09/11 09:18:35.649 14 5.81E-10
2701| 2015/09/11 09:18:35.684 18 9.66E-09
2702| 2015/09/11 09:18:35.719 28 5.93E-09
2703| 2015/09/11 09:18:35.753 32 LA47E-09
2704 2015/09/11 09:18:35.788 44 1.54E-10
2705 2015/09/11 03:18:35.823 993 1.69E-08|
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
RgaTrendDatal ()]

Figure 186. Record Data in Excel, Last Trend Data Sample Point Appended to File

AVERAGE: 34605%:06:12

COUNT: 3

FORMULAS

[}

SUM: 1038177:18:36

REVIEW

H

VIEW

?

DEVELOPER

Ca R ] ¢

john hack... =

M o -———+ 100%

A graph may be generated in Excel to analyze the data. One way to generate a useful graph is to
first sort the data by the Mass value in column B. This groups all the measurements for each mass
together and makes it easier to select the data and add it to the graph.
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Select all the data in the file by clicking on the column label at the top of column A and then
while holding down the shift key, click on the Column B label and the column C label.

H - = RygaTrendDatal xlsx - Excel o R |5
HOME  INSERT  PAGELAYOUT ~ FORMULAS  DATA  REVIEW ~ VIEW  DEVELOPER john hack. -

Al A _f_\' <?xml version="1.0" encoding="us-ascii"?> W

A B (5 D E F G H I J |+

1 |<?xml version="1.0" encoding="us-ascii"?>
2 |<ConfigurationData>

3 | <CommunicationParameters
4 Port="COM&"

5 Baud="115200"

6 PacketFrequency="5.0"

7 PacketTimeout="1.0"

8 CommunicationsType="1"
9 UserFrequency="5.0"

10 UserTimeout="1.0"

1 NamedPort="Test1"

12| />

14| <ConfigurationParameters
15 Filename="C:\Users\Jack\Desktop\Shippe\In Progress\TestConfigs\404.cfg"
16 Description="Air Leak + PTA"
17 TimeStamp="07df00030005000b000300110(|06000"
18 DateTime="9/11/2015 9:17:06 AM"
19| Caption="404"

20| serial="404"

21 Model="300"

2( />

24| <ScanParameters
25 ScanSpeed="144"
26| LowMass="1"

27 HighMass="51"
28| SamplesPerAMU="10" -

RgaTrendDatal

Figure 187. Record Data in Excel, All Data Selected for Sort

Next click on Data to display the ribbon and then select Sort.

H ©- s RgaTrendDatal xlsx - Excel A Cap R % 4
HOME  INSERT  PAGELAYOUT ~ FORMULAS ~ DATA | REVIEW  VIEW  DEVELOPER  john hack. -

[=] Connections 5| [FTR Clear ') Flash Fill i] 5
5] [y g a Eh . =
&[] Properties ) Reappl B*ARemove Duplicates E -
Get External  Refresh 7| Sort Filter Text to Outline
Data~ Al Edit Links a Vo Advanced  Cqjymns S5 Data Validation - -

Connections Sort & Filter Data Tools -
2 |<ConfigurationData>
3 | <CommunicationParameters
4 Port="COM&"
5 Baud="115200"
6 PacketFreguency="5.0"
7 PacketTimeout="1.0"
8 CommunicationsType="1"
9 UserFrequency="5.0"
10 UserTimeout="1.0"
1 NamedPort="Test1"
12| />

14| <ConfigurationParameters
15 Filename="C:\Users\Jack\Desktop\Shippei[\In Progress\TestConfigs\404.cfg"
16 Description="Air Leak + PTA"
17 TimeStamp="07df00030005000b000900110C(06000f"
18 DateTime="9/11/2015 9:17:06 AM"
19| Caption="404"

20| Serial="404"

21 Model="300"

22| [>

24| <ScanParameters

25 ScanSpeed="144"
26 LowMass="1"

27| HighMass="51"
28| SamplesPeraMU="10" -

RgaTrendDatal ()] ] v

Figure 188. Record Data in Excel showing Data Ribbon
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The Sort window is displayed.
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i Y
Sort L2 |
’ +§l3dd Level ” )(gelete Level ” E@ Copy Level ] ’ Options... ] |:| My data has headers

Column Sort On Crder
Sort by [=] |values [=] |Atoz [=]

[

OK J[ Cancel ]

Figure 189. Record Data in Excel, Data Sort Window

Click on the arrow next to the Sort by box under column, and select Column B from the list.

i Y
Sort L9l
’ +§l3dd Level ” )(gelete Level ” E@gopy Level ] ’ Options... ] |:| My data has headers

Column Sort On Crder
Sort by [=] |values [=] |Atoz [=]
[ OK J [ Cancel ]
(.

Figure 190. Record Data in Excel, Data Sort Window, Sort By Column B Selected

Make sure that the Sort on box contains Values and the Order box contains Smallest to Largest.
Next click on the “OK” button to accept the settings and close the Sort window.

i Y
Sort L2 o
’ +§l£dd Level ” xgelete Level ” E@ LCopy Level ] ’ Options... ] |:| My data has headers

Column Sort On Crder
Sortby g lz‘ Values lz‘ Smallest to Largest lz‘

[

OK ][ Cancel ]

.

Figure 191. Record Data in Excel, Sort By Column B, Sort On Values, and Order Smallest to Largest
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The data is now sorted by increasing Mass value.

In this example a complete Trend Scan contains 100 Trend Data Samples so to graph the first

H ©- s RgaTrendDatal xsx - Excel et A | 14
HOME  INSERT ~ PAGELAYOUT  FORMULAS ~ DATA  REVIEW  VIEW  DEVELOPER  johnhack. -

Al - fr | s/11/2005 9:17:06 Am v

A B C D E F G H 1 J[=
1 | 2015/09/1109:17:06.158 14 1.50E-08
2 | 2015/09/11 09:17:06.367 14 1.52e-08
3 | 2015/09/1109:17:06.575 14 1.51E-08]
4 | 2015/09/11 09:17:06.733 14 1.50E-08
5 | 2015/09/11 09:17:06.992 14 1.51E-08
6 | 2015/09/1109:17:07.200 14 1.51E-08
7 | 2015/09/11 09:17:07.408 14 1.51E-08
& | 2015/09/1109:17:07.617 14 1.51E-08]
9 | 2015/09/1109:17:07.825 14 1.51E-08
10 | 2015/09/11 09:17:08.033 14 1.50E-08
11 2015/09/11 09:17:08.242 14 1.50E-08
12 | 2015/09/11 09:17:08.450 14 1.51E-08
13| 2015/09/11 09:17:08.658 14 1.51E-08]
14  2015/09/11 09:17:08.867 14 1.49E-08
15 | 2015/09/11 09:17:09.075 14 1.50E-08
16 | 2015/09/11 09:17:09.283 14 1.50E-08
17 | 2015/09/11 09:17:09.492 14 1.50E-08
18 | 2015/09/11 09:17:09.700 14 1.50E-08
19 | 2015/09/11 09:17:09.908 14 1.49E-08
20 | 2015/09/11 09:17:10.117 14 1.49E-08
21| 2015/09/11 09:17:10.325 14 1.51E-08
22| 2015/09/11 09:17:10.533 14 1.51E-08
23 | 2015/09/11 09:17:10.742 14 1.50E-08
24| 2015/09/11 09:17:10.950 14 1.51E-08
25 | 2015/09/11 09:17:11.158 14 1.51E-08
26 | 2015/09/11 09:17:11.367 14 1.51E-08
27| 2015/09/11 09:17:11.575 14 1.51E-08

28 | 2015/09/11 09:17:11.783 14 1.50E-08 =

RgaTrendDatal [©) 4 v

Figure 192. Record Data in Excel, Data Sorted by Mass Value in Column B

scan select the Mass values in column B and the Intensity values in column C for rows 1 to 100.

H ©- = RgaTrendDatal s - Excel et A M | )4
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER  john hack... =

B1 - j\ 14 v

A B C D E F G H I J [~
87| 2015/09/11 09:17:24.075, 14 1.50E-08
2015/09/11 09:17:24.283 14 1.49E-08
89| 2015/09/11 09:17:24.492| 14 1.50E-08
2015/09/11 09:17:24.700) 14 1.50E-08
91| 2015/09/11 09:17:24.908| 14 1.49E-08
92| 2015/09/11 09:17:25.117| 14 1.49e-08
93| 2015/09/11 09:17:25.325 14 1.49E-08
94| 2015/09/11 09:17:25.533| 14 1.48E-08
95| 2015/09/11 09:17:25.742| 14 1.49E-08
96| 2015/09/11 09:17:25.950) 14 1.48E-08
97| 2015/09/11 09:17:26.158| 14 1.49E-08
98| 2015/09/11 09:17:26.367| 14 1.49E-08
99| 2015/09/11 09:17:26.575, 14 1.49e-08
100| 2015/09/11 09:17:26.783 14 1.49E-08
101| 2015/09/11 09:17:27.124 14 147e-08
102 2015/09/11 09:17:27.333 14 1.49E-08
103| 2015/09/11 09:1! 14 1.48E-08
104/ 2015/09/11 09:1' 14 1.49E-08
105 2015/09/11 09:17:27.958 14 1.51E-08
106 2015/09/11 09:17:28.166 14 1.50E-08
107 2015/09/11 09:17:28.374 14 1.50E-08
108| 2015/09/11 09:17:28.583 14 1.52E-08
109 2015/09/11 09:17:28.791 14 1.51E-08
110| 2015/09/11 09:17:28.999 14 1.50E-08
111 2015/09/11 09:17:29.208 14 1.50E-08
112| 2015/09/11 09:17:29.416 14 1.50E-08
113| 2015/09/11 09:17:29.624 14 1.50E-08

114 2015/09/11 09:17:29.833 14 1.50E-08 -

RgaTrendDatal 4 3

Figure 193. Record Data in Excel, Mass 14 Data for First Trend Scan Selected
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Click on Insert to display the ribbon and then click on the Expand arrow in the Chart section to

open the Insert Chart window.

H ©- =
HOME  INSERT

www.extorr.com

=

neERBEERR

96
o7
28

100]
101
10.
10
104
10
10
10
108
109
11
11
11
11
11

[l

= d& ;g

B wone S

& 3

2015/09/11 09:17:24.283
2015/09/11 09:17:24.492|
2015/09/11 09:17:24.700|
2015/09/11 09:17:24.508|
2015/09/11 09:17:25.117}
2015/09/11 09:17:25.325
2015/09/11 09:17:25.533
2015/09/11 09:17:25.742f
2015/09/11 09:17:25.950}
2015/09/11 09:17:26.158|
2015/09/11 09:17:26.367}
2015/09/11 09:17:26.575
2015/09/11 09:17:26.783

PAGE LAYOUT

12
Charts

14
14
14
14
14
14
14
14
14
14
14
14
14

RgaTrendDatal xlsx - Excel

[ A2 &
- - i

Tables Tllustrations Apps  Recommended

L R
Charts
1.43E-08
1.50E-08
1.50E-08
1.43E-08
1.43E-08
1.49E-08
1.43E-08
1.43E-08
1.48E-08
1.49E-08
1.43E-08
1.43E-08
1.49E-08

2015/09/11 09:17:27.124
2015/09/11 09:17:27.333
2015/09/11 09:17:27.541
2015/09/11 09:17:27.749
2015/09/11 09:17:27.958.
2015/09/11 09:17:28.166
2015/09/11 09:17:28.374.
2015/09/11 09:17:28.583
2015/09/11 09:17:28.791
2015/09/11 09:17:28.998
2015/09/11 09:17:29.208
2015/09/11 09:17:29.416.
2015/09/11 09:17:29.624
2015/09/11 09:17:29.833

14
14
14
14
14
14
14
14
14
14
14
14
14
14

RgaTrendDatal

1.47E-08
1.49E-08
1.48E-08
1.49E-08
1.51E-08
1.50E-08
1.50E-08
1.52E-08
1.51E-08
1.50E-08
1.50E-08
1.50E-08
1.50E-08
1.50E-08
@

FORMULAS  DATA  REVIEW

[l =

PivotChart ~ Map  Sparklines Filters  Links = Text Symbols

5 Tours

See All Charts

VIEW

ZUeE =

DEVELOPER  john hack...

B & 4 @

o x

: 7.000000007

Figure 194. Record Data in Excel showing Insert Ribbon

COUNT: 200 SUM: 1400.000001

H M -——+ 100%

Click on the All Charts tab and select the Line option on the left side of the tab and the Lines type
at the top of the tab.

-
Insert Chart

[EEN===)

Recommended Charts | All Charts

W Recent
Templates
Column
Line

Pie

Bar

Area

X ¥ (Scatter)
Stock
Surface

Radar

EXBEEBEMNeRE

Combo

B~ | R R

Line

Figure 195. Record Data in Excel, Insert Chart Window

Click on the “OK” button to create the chart.
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The Chart is generated and shown at the center of the Excel window.

H S- <
HOME INSERT PAGELAYOU

Drag the chart to the right and resize it, if necessary, so that the values in column C are visible.
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Figure 196. Record Data in Excel with Time / Intensity Chart

H - = RgaTrendDatal xlsx - Excel

HOME | INSERT PAGELAYOUT FORMULAS DATA REVIEW
Chart 2 - Jr

A B c D E
27 | 2015/09/11 09:17:24.075 14| 1.50e-08
28 | 2015/09/11 09:17:24.283 14| 1.498-08
39 | 2015/09/11 09:17:24.492| 14| 1.50E-08
90 | 2015/09/11 09:17:24.700) 14| 1.506-08
91 | 2015/09/11 09:17:24.908| 14| 1.496-08
92 | 2015/09/11 09: 14| 1.498-08
93 | 2015/09/11 09: 14| 1.496-08
94 | 2015/09/11 09:17:25.533 14| 1.48E-08
95 | 2015/09/11 09:17:25.742| 14| 1.496-08
96 | 2015/09/11 09:17:25.950f 14| 14808
97 | 2015/09/11 09:1 14| 149808 | o
98 | 2015/09/11 09: 14| 1.49-08
99 | 2015/09/11 09: 14| 149808 |
100| 2015/09/11 09:17:26.783 14| 149808 | LFEGE
101| 2015/09/11 09:17: 14 147E-08 130808
102| 2015/09/11 09:1 14 1.49E-08 149E-08
103| 2015/09/11 09: 14 1.48E-08 | 14808
104| 2015/09/11 09:17:27.749 14 149608 | 1ge0s
105| 2015/09/11 09:17:27.958 14 L51E08 | oo
106| 2015/09/11 09:17: 14 1.50E-08
107| 2015/09/11 09:17: 14 1.506-08
108| 2015/09/11 09: 14 1.526-08
109| 2015/09/11 09: 14 151E-08
110| 2015/09/11 09:17:28.999 14 1.50E-08
111| 2015/09/11 09:17:29.208 14 1.506-08
112| 2015/09/11 09:17:29.416 14 1.506-08
113| 2015/09/11 09:17:29.624 14 1.50E-08
114| 2015/09/11 09:17:29.833 14 1.50E-08
RgaTrendDatal (O]

VIEW

CHARTTOOLS 7

DEVELOPER DESIGN FORMAT

Chart Title

TR

john hack... -

1414141414141414141414141414141414141414

0 x

Figure 197. Record Data in Excel with Chart Resized
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Click on the “Chart Filters” button next to the chart and then click on “Select Data” at the bottom
of the Menu to open the Select Data Source window.

BHS &= RgaTrendDatal xlsx - Excel charTToOls 7 B - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER DESIGN FORMAT john hack. v
Chart2  ~ fe v
A B C D E F G H 1 J [~
87 | 2015/09/1109:17:24.075 14| 1.50E-08
28 | 2015/09/1109:17:24.283 14| 1.49e-08
89 | 2015/09/1109:17:24.492 14| 1.50E-08
90 | 2015/09/1109:17:24.700| 14| 1.50E-08
91 | 2015/09/1109:17:24.908 14| 1.49e-08
92 | 2015/09/1109:17:25.117| 14| 1.49e-08
93 | 2015/09/1109:17:25.325 14| 1.49e-08
94 | 2015/09/1109:17:25.533 14| 1.48e-08
95 | 2015/09/1109:17:25.742 14| 1.49e-08
96 | 2015/09/1109:17:25.950) 14| 1.48£-08) Chart Title +
97 | 2015/09/1109:17:26.158| 14| 1.49e-08 Ls3e08 <
98 | 2015/09/11 09:17:26.367] 14| 1.49e-08 ,'”aa &
99 | 2015/09/1109:17:26.575 14| 1.49e-08 ereos E VALUES | NAMES
100/ 2015/09/1109:17:26.783) 14| 1.49e08] |
101| 2015/09/1109:17:27.124 14 1.476-08 | 150508 4 SERIES -
102 2015/09/1109:17:27.333 14 1.496-08 14908 J (select i)
103| 2015/09/1109:17:27.541 14 1.48E-08 143E-08 7l I Seriest
104| 2015/09/11 09:17:27.749 14 1.49E-08 1476-08
105/ 2015/09/1109:17:27.958 14 1.51E-08 Lase 08 4 CATEGORIES
106/ 2015/09/11 09:17:28.166 14 1.50E-08 141414141414141414141414141414 1414141414 ] (Select Al
107| 2015/09/1109:17:28.374 14 1.50E-08 7 1
108 2015/09/1109:17:28.583 14 1.526-08
109 2015/09/11 09:17:28.791 14 1.51E-08 vl 14
110/ 2015/08/11 09:17:28.995 14 1.50E-08 v 14
111| 2015/09/1109:17:29.208 14 1.50E-08
112| 2015/09/1109:17:29.416 14 1.50E-08 4 14
113| 2015/09/1109:17:29.624. 14 1.50E-08 v 14
114/ 2015/08/11 09:17:29.833 14 1.50E-08 7 14
RgaTrendDatal ® <
= vl 14
vl 14
Apply Select Data..

Figure 198. Record Data in Excel showing Chart Filters Menu
Click on the “Add” button in the Legend Entries (Series) box

g b
Select Data Source M
Chart data range: | =RgaTrendDatal!$B51:5C5100 |
— =

Legend Entries (Series) Horizontal (Category) Axis Labels

[ 1 Add ][ 7 Edit ][ < Remove l [ Edit ]

Seriesl 14 =
14 El
14
14
14 -

Figure 199. Record Data in Excel with Chart Filters Select Data Source Window

The Edit Series window opens.

-
Edit Series

=

Series name:

Series values:

=it}

Select Range

Figure 200. Record Data in Excel with Chart Filters Edit Series Window
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Type Mass 18 in the Series name box and then click on the “Select Values” button in the Series

values box.

-
Edit Series B S
Series name:
Mass 18| Select Range

Series values:

=it}

J[ Cancel l

The Edit Series Values box is displayed.

Edit Series

Figure 202. Record Data in Excel, Edit Series Values Box

Figure 201. Record Data in Excel, Edit Series with Series Name Entered

Scroll through the data until the first Mass 18 value is found and then click in the cell in column

C to select it.

©- = CHARTTOOLS
HOME INSERT PAGELAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER DESIGN FORMAT john hack. -
€429 - j\
A B C D E F g H | S
415 2015/09/11 09:18:32.941 14 6.15E-10
416 2015/09/1109:18:33.149 14 6.23E-10
417 2015/09/11 09:18:33.358 14 6.50E-10
412 2015/09/1109:18:33.566 14 6.60E-10
419 2015/09/11 09:18:33.774 14 6.32E-10
420 2015/09/1109:18:33.983 14 6.20E-10
421 2015/09/1109:18:24.191 14 5.17E-10
422 2015/09/11 09:18:34.399 14 5.57E-10
423 2015/09/11 09:18:34.608 14 6.28E-10
424 2015/09/1109:18:34.816 14 5.70E-10 Edit Series [-8- et
425 2015/09/11 09:18:35.024 14 6.11E-10
426 2015/09/11 09:18:35.233 14 5.89E-10 | =RgaTrendDatal!SC$429 Bl
427 2015/09/11 09:18:35.441 14 5.46E-10
428 2015/09/11 09:18:35.649
429 2015/09/11 09:17:06.193
430 2015/09/11 09:17:06.401
431 2015/09/11 09:17:06.610
432 2015/09/1109:17:06.818
432 2015/09/1109:17:07.026
434 2015/09/11 09:17:07.235
435 2015/09/1109:17:07.443
436 2015/09/11 09:17:07.651
437 2015/09/1109:17:07.860
432 2015/09/1109:17:08.068
439 2015/09/11 09:17:08.276
440 2015/09/11 09:17:08.485
441 2015/09/11 09:17:08.693
442 2015/09/11 09:17:08.901
RgaTrendDatal 4 >

POINT 3

Figure 203. Record Data in Excel, Start of Mass 18 Data for First Trend Scan
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Hold down the Shift key and select the first 100 values from the Mass 18 data in column C.

Figure 204. Record Data in Excel, End of Mass 18 Data for First Trend Scan Selected
Click on the “Select Data” button on the right side to accept the selected cells.

Figure 205. Record Data in Excel, Mass 18 Data for First Trend Scan Accepted
Click the “OK” button in the Edit Series window to return to the Select Data Source window.
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HOME INSERT PAGELAYOUT FORMULAS

2015/09/11 09:17:22.860
2015/09/11 09:17:23.068
2015/09/11 09:17:23.276
2015/09/11 09:17:23.485
2015/09/11 09:17:23.693
2015/09/11 09:17:23.901
2015/09/11 09:17:24.110
2015/09/11 09:17:24.318
2015/09/11 09:17:24.526
2015/09/11 09:17:24.735
2015/09/11 09:17:24.943
2015/09/11 09:17:25.151
2015/03/11 09:17:25.360
2015/09/11 09:17:25.568
2015/09/11 09:17:25.776
2015/09/11 09:17:25.985
2015/09/11 09:17:26.193
2015/03/11 09:17:26.401
2015/09/11 09:17:26.610
2015/09/11 09:17:26.818
2015/09/11 09:17:27.159
2015/09/11 09:17:27.367
2015/09/11 09:17:27.576
2015/09/1109:17:27.784
2015/09/11 09:17:27.992
2015/03/11 09:17:28.201
2015/03/11 09:17:28.409
2015/09/11 09:17:28.617

Je
B
18]
18|
18
18
18!
18]
18
18
18
18]
18|
18
18
18!
18]
18,
18
18
18!
18,

18

7.00E-09
7.09e-09!
7.06E-09,
6.38E-09,
7.07e-09
7.18E-09!
7.16E-09
7.19e-09,
7.19E-09,
7.25E-09
7.29e-09
7.33E-09,
7.34E-09
7.35E-09
7.40E-09
7.43E-09
7.49E-09,
7.46E-09)
7.56E-09
7.57E-09
7.67E-09,

18
18
18
18
18
18
18

RgaTrendDatal

POINT

7.65E-09
7.70e-09
7.69E-09
7.62E-09
7.68E-09
7.59E-09
7.65E-09

CHARTTOOLS
DATA REVIEW VIEW DEVELOPER DESIGN FORMAT john hack.. ~
D E G H 1
Edit Series

=RgaTrendDatal 15C5429:5C5529|

50¢
51
51
51
51
51
51!
51¢
51
51
51
52
52
52,
52
524
52!
526
527
528
529
530
53
532
53
534
531
536

WS h e e h kLR 5B

v}

=

o

)

- -

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

2015/09/11 09:17:22.860
2015/09/11 09:17:23.068
2015/09/11 09:17:23.276
2015/09/11 09:17:23.485
2015/09/11 09:17:23.693
2015/09/11 09:17:23.901
2015/09/11 09:17:24.110
2015/09/1109:17:24.318
2015/09/11 09:17:24.526
2015/09/1109:17:24.735
2015/09/11 09:17:24.943
2015/09/11 09:17:25.151
2015/09/11 09:17:25.360
2015/09/11 09:17:25.568
2015/09/1109:17:25.776
2015/09/11 09:17:25.985
2015/09/11 09:17:26.193
2015/09/11 09:17:26.401
2015/09/11 09:17:26.610
2015/09/11 09:17:26.818
2015/09/11 09:17:27.159
2015/09/11 09:17:27.367
2015/09/11 09:17:27.576
2015/09/11 09:17:27.784
2015/09/11 09:17:27.992
2015/09/11 09:17:28.201
2015/09/11 09:17:28.409
2015/09/11 09:17:28.617

fe
B
18,
18
18
18
18,
18
18
18
18
18
18
18
18
18
18
18
18
18,
18,
18
18
13
13
13
13
18
18
18

RgaTrendDatal

POINT

C
7.00E-09,
7.09e-09,
7.06E-091
6.98E-09!
7.07e-09]
7.18E-09,
7.16E-09i
7.19E-09
7.19€-09
7.25E-09,
7.29€-09
7.33E-09i
7.34E-09!
7.35E-09,
7.40E-09
7.43E-09
7.49E-091
7.46E-09!
7.56E-09,
7.57E-09,

7.67E-091

7.65E-09
7.70E-09
7.69E-09
7.62E-09
7.68E-09
7.59€-09
7.65E-09

DEVELOPER DESIGN FORMAT

CHARTTOOLS

john hack... =

Edit Series

Series name:
Mass 18

Series yalues:

=RgaTrendDatal!SC3429:5C8529 =6.61E09, 667...
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Mass 18 is now listed in the Legend Entries (Series) box.

g N
Select Data Source M
Chart data range:
The data range is too complex to be displayed. If a new range is selected, it will replace all of the series in the
Series panel.
{1 1
Legend Entries (Series) Horizontal (Category) Axis Labels
E T EEEEa N | Bean |
Seriesl 1 o
Mass 18 2 =
3
4
5 .8
\

Figure 206. Record Data in Excel with Chart Filters Select Data Source Window with Mass 18 Added
Click on the “OK” button to add the Mass 18 data to the chart.

H - = RgaTrendDatal xlsx - Excel CHaRTTOOLS 2 M - O x
HOME [MSERT PAGELAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER DESIGM FORMAT  john hack.. -
Chart2 - fi
A B C D E F G H I 1|~
33 | 2015/09/1109:17:24.283 14 1.49E-08
39 | 2015/09/1109:17:24.492 14 1.50E-08
90 | 2015/09/11 09:17:24.700 14 1.50E-08
91 | 2015/09/11 09:17:24.908 14 1.49E-08
92 | 2015/09/11 09:17:25.117 14 1.49E-08
93 | 2015/09/11 09:17:25.325 14 1.49E-08
94 | 2015/09/1109:17:25.533 14 1.48E-08
95 | 2015/09/11 09:17:25.742 14 1.49E-08
96 | 2015/09/1109:17:25.950 14 1.48E-08 Chart Title
97 | 2015/09/11 09:17:26.158 14 1.49E-08
95 | 2015/09/1109:17:26.367 14 1.49E-08 e
99 | 2015/09/11 09:17:26.575 14 1.49E-08
100 2015/09/11 09:17:26.783 14 1.49E-08
101 2015/09/11 09:17:27.124 14 1.47E-08 |
102| 2015/09/1109:17:27.333 14 1.49E-08 [ ——— e ———nr |
103 2015/09/11 09:17:27.541 14 1.48E-08
104| 2015/09/11 09:17:27.743 14 1.459E-08
105| 2015/09/11 09:17:27.958 14 151808 | oo o ]
106| 2015/09/11 09:17:28.166 14 1.50E-08 1414141414141414141414141414141414141414
107| 2015/09/11 09:17:28.374 14 1.50E-08
108 2015/09/11 09:17:28.583 14 1.52E-08
109| 2015/09/11 09:17:28.791 14 1.51E-08
110| 2015/09/11 09:17:28.999 14 1.50E-08
111 2015/09/11 09:17:29.208 14 1.50E-08
112| 2015/09/11 09:17:29.416 14 1.50E-08
113| 2015/09/11 09:17:29.624 14 1.50E-08
114| 2015/09/11 09:17:29.833 14 1.50E-08
115 2015/09/11 09:17:30.041 14 1.51E-08 =
RgaTrendDatal O] [ v

] M o-——+ 100%

Figure 207. Record Data in Excel with Chart Updated

Repeat the steps above for the first 100 values of all the remaining Masses to add their data to the
existing chart.
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A Chart with all the data added is shown below.

E«a~ -

Figure 208. Record Data in Excel, Chart with All Data from First Trend Scan

91
92
93
94
95
96
a7
98
99
10
10
102
10
10
10
10
10
108
109
110
11
11
11
114
11
116
11
11

=o=1

Sa o E o

W~

7]

@ S

HOME INSERT PAGELAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER DESIGN FORMAT john hack.. -

Chart2 -

A
2015/09/11 09:17:24.908
2015/09/1109:17:25.117
2015/09/11 09:17:25.325
2015/09/1109:17:25.533
2015/09/11 09:17:25.742.
2015/09/1109:17:25.950
2015/09/1109:17:26.158
2015/09/11 09:17:26.367
2015/09/1109:17:26.575
2015/09/11 09:17:26.783
2015/09/1109:17:27.124
2015/09/1109:17:27.333
2015/09/11 09:17:27.541
2015/09/1109:17:27.749
2015/09/1109:17:27.958
2015/09/11 09:17:28.166
2015/09/1109:17:28.374
2015/09/11 09:17:28.583
2015/09/1109:17:28.791
2015/09/11 09:17:28.999
2015/09/1109:17:29.208

2015/09/1109:17:29.624
2015/09/1109:17:29.833
2015/09/1109:17:30.041
2015/09/1109:17:30.249
2015/09/1109:17:30.458
2015/09/1109:17:30.666

Jx
B
14
14
14
14
14
14
14
14
1
i
14
14
14
14
1
1
14
14
14
14
14
1
14
14
14
14
14
14

B

B

&

RgaTrendDatal

RgaTrendDatal xlsx - Excel

1.49E-08
1.49E-08
1.49E-08
1.48E-08
1.49E-08
1.48E-08
1.49E-08
1.49E-08
1.49E-08
1.49E-08
1.47E-08
1.49E-08
1.48E-08
1.49E-08
1.51E-08
1.50E-08
1.50E-08
1.52E-08
1.51E-08
1.50E-08
1.50E-08
1.50E-08
1.50E-08
1.50E-08
1.51E-08
1.51E-08
1.51E-08
1.49E-08

®

CHARTTOOLS T H - B X
v
D 3 F G H i ) [=
Chart Title +
.'J
s “
0.00E+00
1414141414141414141414141414141414141414
4 »

After resizing and formatting the chart, one complete Trend Scan is displayed.

H - =
HOME  INSERT

Figure 209. Record Data in Excel, Chart with All Data from First Trend Scan Formatted

a1
92
a3
94
95
96
a7
8
99
100
10
102
10
104
10!
106
107
108
109
110
11
112
11
114
11!
116
11
11

=1

o]

&

=

s}

7]

@ 9

E125 -

A
2015/09/11 09:17:24.908
2015/09/11 09:17:25.117
2015/09/ - " == " "
2015/09/

2015/09/ 5.00E-07
2015/09/

2015/09/ [ U

2015/09/
2015/09/
2015/09/
2015/09/
2015/09/
2015/09/
2015/09/
2015/09/
2015/09/
2015/09/
2015/09/ 2.00E-07
2015/09/

2015/09/

2015/09/ 1.00E-07
2015/09/
2015/09/
2015/09/
2015/09/
2015/09/

5.00E-07

4.00E-07

3.00E-07

Torr

2015/09/11 09:17:30.458
2015/09/11 09:17:30.666

RgaTrendDatal

PAGE LAYOUT

RgaTrendDatal xdsx - Excel g = OX

— T

14 1.51E-08
14 1.49e-08

@

FORMULAS DATA REVIEW WVIEW DEVELOPER  jehn hack... =

Trend Scan

—Mass 14
e M55 18
Mass 28
Mass 32

—ass 44

Total Pressure

Time
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A data logging file created in the Trend mode may contain several Trend Scans but it is actually a
continuous series of measurements made over the time it was recorded. The difference between
the last data point in one scan and the first data point of the following scan is just that they are
separated in time. The exact beginning and end points of the individual scans in the Trend mode
are of little importance unless data must be captured for a specific amount of time.

Data logging files containing humerous Trend Scans, as in the example above, are also created in
the To Multiple Files mode using the On The Hour, At Midnight, or After N Sweeps options.
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H.4. Data Saved to Multiple Files Once Per Scan in the Trend Mode

The “MassSpecData-00404-20150916-120655.csv” file in this example, was created using the To
Multiple Files mode with the Once Per Scan creation option on the Record Data tab. The RGA
was in the Trend mode. With this recording mode, a new data logging file is created and saved for
each Trend Scan.

The Data file name contains the Serial Number of the CCU, along with the Date and the Time
that it was created. In this example, 00404 is the CCU Serial Number, 2015-09-16 is the Date
(YYYY-MM-DD), and 12:06:55 is the time (HH:MM:SS).

The Mass Table used in this example is displayed below. It contains 8 entries for Mass 4, Mass
14, Mass 18, Mass 28, Mass 32, Mass 40, Mass 999 (the special code for Total Pressure), and
Mass 998 (the special code for Pirani Pressure). The entry for Mass998 (Pirani Pressure) is
disabled leaving 7 entries to be measured during a Trend Scan (Mass Table entries 1 through 7).

Mass Table l

Samples  |B00 Add | Remave | Clear |
Audio Qutput [Selected Charnel] W Dizable

Use masz=939 for Total Pressure, mass=338 for Pirani Pressure

Status | Enabled Audio Mass Description E;‘?;h Drwell Kligrr;n \l:l\j'ga?ning .klnab:‘m t\?‘;\:ning
1 e e 4 Helium 35 ms 1] 1] 1] 1]
2 e Mo 14 35 ms 1] 1] 1] 1]
3 e Mo 18 35 ms 1] 1] 1] 1]
4 Yes Mo 2 B - 0 0 0 0
5 ‘Yes Mo 32 a a a a
B Yes Mo ] 0 0 0 0
7 s Mo ] 0 0 0 0

Figure 210. Record Data in Excel, Mass Table used for Trend Mode Data

The Dwell Time is set to 3.5ms for all of the entries. Because 5 measurements are taken at each
mass, the actual dwell time is 17.5ms / mass entry (3.5ms *5 measurements) and with 7 entries
enabled, the total time required for one Trend Data Sample point is 122.5 ms (17.5ms * 7 entries).
The Sample value is set to 600 producing a complete Trend Scan about every 73.5 seconds
(122.5ms / Sample * 600 Samples).
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When opened in Microsoft Excel, the contents of the data logging file are displayed as shown
below. At the beginning of the file, starting at cell A1, are the Configuration parameters.

=] = MassSpecData-00404-20150916-120655.c5v - Excel 3y R o |5 4
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER  john hack.. -

Al - j:r <?xml version="1.0" encoding="us-ascii"?> b4

A B C D E F G H 1 J K -
1 |<?xm| ver_tion:“l.o" encoding="us-ascii"?>
2 |<ConfigurationData>
3 | <CommunicationParameters
4 Port="COM&"
5 Baud="115200"
6 PacketFreguency="5.0"
7 PacketTimeout="1.0"
g CommunicationsType="1"
9 UserFrequency="5.0"
10 UserTimeout="1.0"
11 NamedPort="Test1"
12| f>

14 | <ConfigurationParameters

15 Filename="C:\Users\Jack\Desktop\Shipped\In Progress\TestConfigs\404 152006.cfg"
16 Description="Air Leak + PTA"

17 TimeStamp="07df000900030010000c0006003603¢c1"

18| DateTime="9/16/2015 12:06:54 PM"

19 Caption="404"

20 Serial="404"

21 Model="300"

22| /=

24 | <ScanParameters

25 ScanSpeed="144"

26 LowmMass="1"

27 HighMass="51"

28 SamplesPerAMU="10" -
MassSpecData-00404-20150916-120 ()] 4 v

M -——+ 100%

Figure 211. Record Data in Trend Mode, CSV File Opened in Excel
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The Configuration parameters end with the </ConfigurationData> label at cell A137 in this
example.

The data below the configuration parameters, starting in row 138 in this example, are the
Date/Time, Mass, and Intensity values from the recorded scan. The Date/Time values are in
column A, the Mass values (in amu) are found in column B, and the Intensity values (in torr) are
in column C.

The default cell formatting in Excel does not display the Date/Time values correctly.

This is a problem with the way that Excel interprets the information even though the ASCII data
in the CSV file clearly shows the Year, Month, Day, and Time.

To change the formatting for column A, first select all values in the column by clicking on the
label at the top of the column.

= s MassSpecData-00404-20150916-120655.csv - Excel ZRETE = CIREE
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER  jehn hack.. -

D137 - I v
A B C D E F G H 1 J K -
125 rcNormalPosition.bottom="934"
126 /=
127| </WindowParameters>
128

129| =PlotParameters

130| BkColor="Pale green"
131| LineColor="Green"
132 ScanColor="Blue"

133| MouseWheel="0"
134| LogYAxis="0"

135 /=

136

13?|<[C0nfigurationData> I
138 06:55.1 4 2.91E-10

139 06:55.1 14 2.20E-08

140 06:55.1 18 1.03e-07

141 06:55.2 28 4.06E-07

142)  06:55.2 32 B8.81E-08

143 06:55.2 40 7.40E-09

144 06:55.2 999 6.60E-07

145 06:55.2 4 4.90E-10

145) 06:55.2 14 2.24E-08

147 06:55.3 18 1.05E-07

148 06:55.3 28 4.08E-07

149) 06:55.3 32 B.83E-08

150 06:55.3 40 7.50E-09

151 06:55.3 999 6.66E-07

152 06:55.4 4 4.27E-10 -

MassSpecData-00404-20150916-120 [©] [ »
i) M -——F—+ 100%

Figure 212. Record Data for Trend Mode in Excel at the Start of the Date / Mass / Intensity Data
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The entire column is highlighted. Right click on any cell in column A and then select Format

Cells from the drop down menu.

www.extorr.com

H = MassSpecData-00404-20150916-120655.c5v - Excel e B | S, 6
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER  john hack.. =
Al25 - f\ rcMormalPosition.bottom="934" v
A B C D E F G H 1 J K -
125 rcNdrmalPosition.bottom="934"
1260 />
127| =/WindcjwParameters:>
128
128| <P |Calibri ~|11 ~[A" & $ - % *
BOLEg r=2-p-m-ue
131 Lo ——
132) s - -
133 N & Cut
134f (BB Copy
135| /> iy Paste Options:
136 =
137|</cx 0
138 CE Paste Special... 10
139 o Insert -08
40 o Delete -07
141 0 Clear Contents 7
142 o -08
143 6 Format Cells... 09
144 d Column Width... a7
145 o Hide -10
160 yohide -08
147  Oowa.s 1] Luse-07
148| 06:55.3 28 4.08E-07
149] 06:55.3 32 8.83e-08
150 06:55.3 40 7.50E-09
151 06:55.3 999 6.66E-07
152 06:55.4 4 4.27E-10 -
MassSpecData-00404-20150916-120 ® 4 ¥

AVERAGE:

50523 COUNT: 4326

Figure 213. Record Data for Trend Mode in Excel, Format Cells Drop Down Menu

The Format Cells window will open.

s
Format Cells

=)

r| Alignment I Font | Baorder I Fill | Protection

Catego

ry:

Date
Time

Text
Specia

General
Number
Currency
Accounting

Percentage
Fraction
Scientific

Custom

& Sample

General format cells have no specific number format,

Figure 214. Record Data for Trend Mode in Excel, Format Cells Window
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Click on Custom in the Category list. Many custom formatting options are displayed and the
General option is highlighted in the list and shown in the Type Box.

p
Format Cells

BN

Mumber Allgnmentl Font IBorderI Fill

I Protection

Category:

General
Number
Currency
Accounting
Date

Time
Percentage
Fraction
Scientific
Text

SEe(ia\

& Sample
rcMormalPosition. bottom="934"
Type:
General

# #20 )% £20)
###0_);[Red]#,#£0)
##80,00_);(#,#%0,00)

£ #20,00_):[Red](£,££0.00)
§# 220 (5% #£0)

§# ##0_J;[Red](S# ##0)

Type the number format code, using one of the existing codes as a starting point.

Figure 215. Record Data for Trend Mode in Excel, Format Cells Custom Category Selected

Click in the Type box and delete General, and then enter “yyyy/mm/dd hh:mm:ss.000” into the

box.

-
Format Cells

R

Number Alignmentl Font I Borderl Fill IProtection
Category:
General » | Sample
Humber reMlormalPaosition.bottom="934"
Currency
Accounting Type:
-ﬁf:: yyyy/mm/dd hh:mm:ss.000|
Percentage General -
Fraction 0 K
Scientific 0.00 |E
Text ##40 |
Special ###0.00
EECTR | | <e0 )50

£ #£0_)[Red](#,££0)

£ #8000 );(%,£20.00)

£ #£0,00_):[Red]#,£%0.00)

58240 );(5%,250)

5%,##0_);[Red](5#,#20) 2

-

Type the number format code, using one of the existing codes as a starting point.

Figure 216. Record Data for Trend Mode in Excel, Format Cells Custom Type Entered
Click on the “OK” button to close the Format Cells window.
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The Date/Time values in column A are now shown with the correct formatting. The Date is
displayed as YYYY/MM/DD and the Time is shown as HH:MM:SS.000. With this formatting,
the Time is displayed down to the millisecond.

If you plan to open this file in the future using Microsoft Excel, save the modified file as a
Microsoft Excel Workbook (a XLSX type file) instead of a CSV type file. The Microsoft Excel
Workbook file type will preserve the changes made to the formatting of the Date/Time values in

column A.

S o -
HOME IMNSERT

MassSpecData-00404-20150916-120655.csv - Excel

PAGE LAYOUT FORMULAS DATA REVIEW
A125 M f\ rcMormalPosition.bottom="934"
A B C D E F
125 rcNormalPosition.fjottom="934"
126 />
127| </WindowParameters:>
128
129| <PlotParameters
130 BkColor="Pale green"
131 LineColor="Green"
132| ScanColor="Blue"
133 MouseWheel="0"
134] LogYAxis="0"
135 />
136
137|</ConfigurationData>
138| 2015/09/16 12:06:55.108| 4 2.91E-10
139] 2015/09/16 12:06:55.125) 14 2.20E-08
140| 2015/09/16 12:06:55.143 18 1.03E-07
141| 2015/09/16 12:06:55.160| 28 4.06E-07
142| 2015/09/16 12:06:55.177| 32 8.81E-08
143| 2015/08/16 12:06:55.195| 40 7.40E-09
144| 2015/09/16 12:06:55.212, 9939 6.60E-07
145| 2015/09/16 12:06:55.229 4 4.90E-10
146 2015/09/16 12:06:55.247| 14 2.24E-08
147| 2015/09/16 12:06:55.264| 18 1.05E-07
148| 2015/09/16 12:06:55.281| 28 4.08E-07
148| 2015/09/16 12:06:55.299) 32 B8.83E-08
150| 2015/09/16 12:06:55.316, 40 7.50E-09
151| 2015/09/16 12:06:55.334| 999 6.66E-07
152| 2015/09/16 12:06:55.351| 4 4.27E-10
MassSpecData-00404-20150916-120 (&) L]

AVERAGE: 1014324:07:32

COUNT: 4325 B

VIEW

FeoE o~ O

DEVELOPER  john hack.. -

M -——+ 100%

Figure 217. Record Data for Trend Mode in Excel, Column A Date / Time Format Corrected
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Examining the Date / Time, Mass, and Intensity data, you notice that there are repeating groups
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of seven masses. These are the seven enabled masses in the Mass Table and they form one Data
Sample point in the Trend Mode Scan.

H ©- s
HOME  INSERT

READY ¥

Figure 218. Record Data for Trend Mode in Excel, One Trend Data Sample Point Group

The number of Trend Data Sample groups in a complete Trend Scan is set by the value in the
Samples box on the Mass Table tab.

In this example, the Samples box is set to 600 so one complete Trend Scan will contain 600
groups of the seven enabled masses in the Mass Table (4200 Trend Data Sample Points). The
Trend Scan begins at row 138 in this example and would end at row 4337 if a complete Trend
Scan was recorded in the data logging file. If the data logging file ends before row 4337, the

PAGE LAYOUT

MassSpecData-00404-20150916-120655 xlsx - Excel

FORMULAS

DATA

9/16/2015 12:06:55 PM

MassSpecData-00404-20150916-120

A138 - fi
A C

136

137|</ConfigurationData>

138| 2015/09/16 12:06:55.108! 4 2.91E-10
139| 2015/09/16 12:06:55.125 14 2.20E-08
140| 2015/09/16 12:06:55.143 18 1.03e-07
141| 2015/09/16 12:06:55.160 28 4.06E-07
142| 2015/09/16 12:06:55.177 32 8.31E-08
143| 2015/09/16 12:06:55.195 40 7.40E-09
144| 2015/09/16 12:06:55.212 999 6.60E-07
145| 2015/09/16 12:06:55.229 4 4.90E-10
146| 2015/09/16 12:06:55.247 14 2.24e-08
147| 2015/09/16 12:06:55.264 18 L.05E-07
148| 2015/09/16 12:06:55.281 28 4.08E-07
1449| 2015/09/16 12:06:55.299 32 B.83E-08
150| 2015/09/16 12:06:55.316 40 7.50E-09
151| 2015/09/16 12:06:55.334 999 6.66E-07
152| 2015/09/16 12:06:55.351 4 4.27e-10
153 2015/09/16 12:06:55.368 14 2.24E-08
154| 2015/09/16 12:06:55.386 18 1.04E-07
155 2015/09/16 12:06:55.403 28 4.07E-07
156/ 2015/09/16 12:06:55.420 32 8.81E-08
157| 2015/09/16 12:06:55.438 40 7.32E-09
158| 2015/09/16 12:06:55.455 999 6.63E-07
159| 2015/09/16 12:06:55.472 4 3.70e-10
160| 2015/09/16 12:06:55.490 14 2.22E-08
161| 2015/09/16 12:06:55.507 18 L.04E-07
162| 2015/09/16 12:06:55.525 28 4.04E-07
163 2015/09/16 12:06:55.542 32 B8.75E-08

D

AVERAGE: 339405:10:53

COUNT: 21

SUM:

E

REVIEW

VIEW

?

DEVELOPER

H - O X

Jjehn hack.. ~

“Stop Recording” button was clicked before a complete Trend Scan was completed.
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Scrolling through the data logging file in this example we find that the data continues all the way
to row 4337 which indicates that at the complete Trend Scan has been recorded.

Ho o -
HOME INSERT

4338
4339
4340
4341
4342
4343
4344
4345
1346
4347
4348
4349
4350

Figure 219. Record Data in Excel, Last Trend Data Sample Point for a Complete Trend Scan

Other files may have been recorded that contain the data from additional Trend Scans.

MassSpecData-00404-20150916-120655 xlsx - Excel

PAGE LAYOUT

FORMULAS DATA

A4337 - Jx || 9/16/2015 12:08:08 M
A B c D E
4323] 2015/09/16 12:08:07.764 999 6.49E-07
4324| 2015/09/16 12:08:07.781 4 1.54£-09
4325| 2015/03/16 12:08:07.799 14 2.21E-08
4326| 2015/09/16 12:08:07.816 18 1.01E-07
4327| 2015/09/16 12:08:07.834 28 4.03E-07
4328| 2015/09/16 12:08:07.851 32 8.85E-08
4329| 2015/09/16 12:08:07.868 40 7.526-09
4330| 2015/09/16 12:08:07.886 999 6.49E-07
4331| 2015/03/16 12:08:07.903 4 151E-09
4332| 2015/09/16 12:08:07.920 14 2.19E-08
4333| 2015/09/16 12:08:07.938 18 1.01E-07
4334| 2015/09/16 12:08:07.955 28 4.03E-07
4335| 2015/09/16 12:08:07.972 32 8.83E-08
4336] 2015/09/16 12:08:07.950 40 7.43E-09
4337 2015/09/16 12:08:08.007 999 6.49E-07

MassSpecData-00404-20150916-120

AVERAGE: 346100:02:43

COUNT: 3

SUM: 1038300:08:08

REVIEW

=

VIEW

?

DEVELOPER

HE - O %
john hack... =

v

1 -

A graph may be generated in Excel to analyze the data. One way to generate a useful graph is to
first sort the data by the Mass value in column B. This groups all the measurements for each mass
together and makes it easier to select the data and add it to the graph.
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Select all the data in the file by clicking on the column label at the top of column A and then
while holding down the shift key, click on the Column B label and the column C label.
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H - = MassSpecData-00404-20150916-120655 xlsx - Excel 2 EH - O %
HOME  INSERT  PAGELAVOUT ~ FORMULAS  DATA  REVIEW  VIEW  DEVELOPER john hack.. -

Al - j_\' <?xml version="1.0" encoding="us-ascii"?> W

A B C D E F G H 1 1~

1 [<?xml version="1.0" encoding="us-ascii"?>
2 |<ConfigurationData>

3 | <CommunicationParameters
4 Port="COM&"

5 Baud="115200"

6 PacketFrequency="5.0"

7 PacketTimeout="1.0"

8 CommunicationsType="1"
9 UserFrequency="5.0"

10 UserTimeout="1.0"

11| NamedPort="Testl"

12 />

14| <ConfigurationParameters
15 Filename="C:\Users\Jack\Desktop\Shippe[\In Progress\TestConfigs\404 152006.cfg"
16 Description="Air Leak + PTA"
17 TimeStamp="07df000900030010000c000600p603c1"
18 DateTime="9/16/2015 12:06:54 PM"
19 Caption="404"

20| serial="404"

21 Model="300"

22| />

24| <ScanParameters
25 ScanSpeed="144"
26| LowMass="1"

27 HighMass="51"
28 SamplesPerAMU="10" -

MassSpecData-00404-20150916-120 [l

Figure 220. Record Data in Excel, All Data Selected for Sort

Next click on Data to display the ribbon and then select Sort.

H - s MassSpecData-00404-20150916-120655 xlsx - Excel PR = ElR
HOME  INSERT  PAGE LAYOUT  FORMULAS = DATA | REVIEW  VIEW  DEVELOPER john hack. -

jons Clea ~ i 5
B |F—~ [=] Connections Y Clear L Flash Fill Beo I52]
&[] Properties Reapply B-ARemove Duplicates 3 -
Get External  Refresh 7] Sert Filter Text to QOutline
Data ~ All- Edit Links A Vo Advanced  (ojumns 5o Data Validation ~ -
Caonnections Sort & Filter Data Tools -

2 |<ConfigurationData>

3 | <CommunicationParameters
4 Port="COM&"

5 Baud="115200"

6 PacketFreguency="5.0"
7 PacketTimeout="1.0"

8 CommunicationsType="1"
9 UserFrequency="5.0"

10| UserTimeout="L.0"

11| NamedPort="Test1"

12| />

14| <ConfigurationParameters
15 Filename="C:\Users\Jack\Desktop\Shippe{\In Progress\TestConfigs\404 152006.cfg"
16 Description="Air Leak + PTA"
17 TimeStamp="07df000900030010000c000600B603c1"
18 DateTime="9/16/2015 12:06:54 PM"

19

20

21  Model="300"
22| />

23

24| <ScanParameters
25 ScanSpeed="144"
26 LowMass="1"

27 HighMass="51"
28| SamplesPerAMU="10" -

MassSpecData-00404-20150916-120 + 4 3

Figure 221. Record Data in Excel showing Data Ribbon
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The Sort window is displayed.

[sort [EeR=)
’ +§lgdd Level ” )(Qelete Level ” E@ LCopy Level ” ’ Options... ] |:| My data has headers
Column Sort On COrder
Sort by lz‘ Values |Z| AtoZ E|

[ OK J[ Cancel ]

Figure 222. Record Data in Excel, Data Sort Window
Click on the arrow next to the Sort by box under column, and select Column B from the list.

i Y
Sort L2
’ +§l3dd Level ” )(gelete Level ” E@ Copy Level ] ’ Options... ] |:| My data has headers

Column Sort On Crder

Sort by |Z| Values lz‘ AtoZ E

[ OK J[ Cancel ]

.

Figure 223. Record Data in Excel, Data Sort Window, Sort By Column B Selected

Make sure that the Sort on box contains Values and the Order box contains Smallest to Largest.
Next click on the “OK” button to accept the settings and close the Sort window.

i Y
Sort L2
’ +§l3dd Level ” xgelete Level ” E@ LCopy Level ] ’ Options... ] |:| My data has headers

Column Sort On Crder
sertby olumn B ] [values [x] [smaliestto Largest [
[ OK ] [ Cancel ]
(.

Figure 224. Record Data in Excel, Sort By Column B, Sort On Values, and Order Smallest to Largest
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The data is now sorted by increasing Mass value.

www.extorr.com

H - =
HOME  TNSERT

MassSpecData-00404-20150016-120655 xlsx - Excel

PAGE LAYOUT FORMULAS  DATA REVIEW  VIEW

Figure 225. Record Data in Excel, Data Sorted by Mass Value in Column B

AL - e || 9716/2015 12:06:55 pm
A B c D £ F G H
1 | 2015/09/16 12:06:55.108 4 2.91E-10|
2 | 2015/09/16 12:06:55.229 4 4.90E-10|
3 | 2015/09/16 12:06:55.351 4 427610
4 | 2015/09/16 12:06:55.472 4 3.70E-10|
5 | 2015/09/16 12:06:55.594 4 2.25E-10]
6 | 2015/09/16 12:06:55.716 4 2.73E-10|
7 | 2015/09/16 12:06:55.837 4 3.31E-10)
8 | 2015/09/16 12:06:55.959 4 3.10E-10|
9 | 2015/09/16 12: 4 2.67E-10]
10| 2015/09/16 12: 4 4.54E-10)
11| 2015/09/16 12: 4 2.88E-10|
12| 2015/09/16 12: 4 3.09E-10)
13| 2015/09/16 12: 4 2.83E-10)
14| 2015/09/16 12: 4 4.56E-10]
15| 2015/09/16 12: 4 3.57E-10]
16| 2015/09/16 12 4 2.47E-10]
17| 2015/09/16 12: 4 3.11E-10
18| 2015/09/16 12: 4 2.98E-10]
19| 2015/09/16 12: 4 3.02E-10]
20| 2015/09/16 12: 4 3.13E-10]
21| 2015/09/16 12: 4 3.79E-10]
22| 2015/09/16 12: 4 3.74E-10
23| 2015/09/16 12: 4 3.08E-10]
24| 2015/09/16 12: 4 3.51E-10]
25| 2015/09/16 12:06:58.025 4 3.49E-10|
26| 2015/09/16 12:06:58.146 4 3.75E-10|
27| 2015/09/16 12:06:58.268 4 3.44E-10
28| 2015/09/16 12:06:58.389 4 3.21E-10]
MassSpecData-00404-20150916-120 [O) [l

DEVELOPER  jehn hack... =

FaeE = EREX

In this example the complete Trend Scan contains 600 Trend Data Samples so to graph it, select

the Mass values in column B and the Intensity values in column C for rows 1 to 600.

H ©- =
HOME  INSERT

Figure 226. Record Data in Excel, Mass 4 Data for the Complete Trend Scan Selected
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MassSpecData-00404-20150916-120655xlsx - Excel

PAGE LAYOUT FORMULAS ~ DATA  REVIEW  VIEW

- fla
A B 6 D E F G H
2015/09/16 12:08:06.202| 4 1.53E-09]
2015/09/16 12:08:06.323 4 1.48E-09)
2015/09/16 12:08:06.445, 4 1.52E-09]
2015/09/16 12:08:06.566) 4 1.60E-03|
2015/09/16 12:08:06.638| 4 1.52E-09]
2015/09/16 12:08:06.809 4 1.56E-09]
2015/09/16 12:08:06.931] 4 1.68E-09]
2015/09/16 12:08:07.052| 4 1.59E-09]
2015/09/16 12:08:07.174] 4 1.55E-09
2015/09/16 12:08:07.295, 4 1.51E-09]
2015/09/16 12:08:07.417| 4 1.55E-09]
2015/09/16 12:08:07.538| 4 1.58E-09]
2015/09/16 12:08:07.660) 4 1.51E-09]
2015/09/16 12:08:07.781 4 1.54E-09]
2015/09/16 12:08:07.903, 4, 1.51E-09]
2015/09/16 12:06:55.125 14 2.20E-08
2015/09/16 12:06:55.247 14 2.24E-08
2015/09/16 12:06:55.368 14 2.24E-08
2015/09/16 12:06:55.490 14 2.22E-08
2015/09/16 12:06:55.611 14 2.22E-08
2015/09/16 12:06:55.733 14 2.21E-08
2015/09/16 12:06:55.854 14 2.22E-08
2015/09/16 12:06:55.976 14 2.22E-08
2015/09/16 12:06:56.097 14 2.226-08
2015/09/16 12:06:56.219 14 2.22E-08
2015/09/16 12:06:56.341 14 2.21E-08
2015/09/16 12:06:56.462 14 2.20E-08
2015/09/16 12:06:56.584 14 2.21E-08
MassSpecData-00404-20150916-120 (O] [

00000009  COUNT: 1200

DEVELOPER  john hack.. =

2 ®H - O X
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Click on Insert to display the ribbon and then click on the Expand arrow in the Chart section to
open the Insert Chart window.

H ©- s MassSpecData-00404-20150016-120655.xsx - Fxcel
HOME  INSERT = PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOPER
- e = &
NI -;,“:’3 s e = 2
Tables lllustrations Apps  Recommended PivotChart Map Sparklines  Filters  Links
- - - Charts B~ [~ - - - - |-
Charts o Tours
587| 2015/09/16 12:08:06.323] A4 1.48E-09 See All Charts
588| 2015/09/16 12:08:06.445, 4 1.52E-09]
589| 2015/09/16 12:08:06.566 4 1.60E-09]
590| 2015/09/16 12:08:06.633) 4 1.52E-09]
591| 2015/09/16 12:08:06.809, 4 1.56E-09]
592| 2015/09/16 12:08:06.931] 4 1.68E-09)
593| 2015/09/16 12:08:07.052| 4 1.59E-09)
594| 2015/09/16 12:08:07.174) 4 1.55E-09]
595| 2015/09/16 12:08:07.295, 4 1.51E-09]
596| 2015/09/16 12:08:07.417| 4 1.55E-09]
597| 2015/09/16 12:08:07.538| 4 1.58£-09]
598| 2015/09/16 12:08:07.660) 4 1.51E-09]
589| 2015/09/16 12:08:07.781 4 1.54E-09]
600| 2015/09/16 12:08:07.903, 4, 1.51E-09]
601 2015/09/16 12:06:55.125 14 2.20E-08
602| 2015/09/16 12:06:55.247 14 2.24E-08
503| 2015/09/16 12:06:55.368 14 2.24E-08
604| 2015/09/16 12:06:55.490 14 2.226-08
605| 2015/09/16 12:06:55.611 14 2.226-08
605 2015/09/16 12:06:55.733 14 2.21E-08
507| 2015/09/16 12:06:55.854 14 2.226-08
608| 2015/09/16 12:06:55.976 14 2.226-08
609 2015/09/16 12:06:56.097 14 2.226-08
6510/ 2015/09/16 12:06:56.219 14 2.22E-08
511 2015/09/16 12:06:56.341 14 2.21E-08
612| 2015/09/16 12:06:56.462 14 2.20E-08
613| 2015/09/16 12:06:56.584 14 2.21E-08
MassSpecData-00404-20150916-120 ()] []

AVERAGE: 2,000000009 COUNT: 1200 400.000011

A | 5 ¢
john hack.. -
4 Q
Text Symbals
-

B M -——+ 100%

Figure 227. Record Data in Excel showing Insert

Ribbon

Click on the All Charts tab and select the Line option on the left side of the tab and the Lines type

at the top of the tab.

-
Insert Chart

A=)

Recommended Charts ‘ All Charts ‘

™ Recent

Templates

g

Line

Column
Line

Pie Chart Tite B ChantTe

Bar

Area

XY (Scatter)
Stock

Surface

Radar

EEBEETMe R E

Combo

Cancel

Figure 228. Record Data in Excel, Insert Chart Window
Click on the “OK” button to create the chart.
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H - s MassSpecData-00404-20150916-120655.xlsx - Excel cHaRTTOOIS ? M — 0O
HOME INSERT PAGELAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER DESIGN FORMAT johnhack.. ~

Chart1  ~ fr

A B c D E F G H I
586/ 2015/09/16 12:08:06.202 4| 153809
587| 2015/09/16 12:08:06.323 4| 148809
583 2015/09/16 12:08:06.445 4| 152809
580| 2015/09/16 12:08:06.566 4| 160E09
590| 2015/09/16 12:08:06.628 4| 152609
591 2015/09/16 12:08:06.809 4| 1.56E-09
592| 2015/09/16 12:08:06.931 4| 168E-09
593| 2015/09/16 12:08:0 +
594| 2015/09/16 12:08:0 Chart Title
595| 2015/09/16 12:08:0 1 gog-07 P
596/ 2015/09/16 12:08:0] <
597| 2015/09/16 12:08:0] v
598| 2015/09/16 12:08:0]
599| 2015/09/16 12:08:0]
500| 2015/09/16 12:08:0
501| 2015/09/16 12:06:5!
502| 2015/09/16 12:06:
503| 2015/09/16 12:06:5!
504| 2015/09/16 12:06:5!
505| 2015/09/16 12:06:5!
05| 2015/05/16 1200851 " L s s sttt
507| 2015/09/16 12:06:5"
505| 2015/09/16 12:06:55.976 14 2.226-08
500| 2015/09/16 12:06:56.097 14 2.226-08
510| 2015/03/16 12:06:56.219 14 2.225-08
511| 2015/09/16 12:06:56.341 14 2.21E08
512| 2015/09/16 12:06:56.462 14 2.20808
513| 2015/09/16 12:06:56.584 14 221508

MassSpecData-00404-20150916-120 4

x

Figure 229. Record Data in Excel with Time / Intensity Chart

Drag the chart to the right and resize it, if necessary, so that the values in column C are visible.

H - s MassSpecData-00404-20150916-120655.xlsx - Excel CHARTTOOIS 2 M — A X
HOME INSERT PAGELAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER DESIGN FORMAT johnhack.. -

Chart 1 - I v

A B C D E F G H 1 -

586| 2015/09/16 12:08:06.202 4| 1.53e-09

587| 2015/09/16 12:08:06.323/ 4| 1.48E-09

523| 2015/09/16 12:08:06.445) 4| 1.52E-09

589| 2015/09/16 12:08:06.566 4| 1.60E-09

590| 2015/09/16 12:08:06.688 4| 1.52E-09

591| 2015/09/16 12:08:06.809) 4| 1.56E-09

592| 2015/09/16 12:08:06.931 4| 1.68E-09

593| 2015/09/16 12:08:07.052! 4| 1.59e-09

594| 2015/09/16 12:08:07.174) 4| 1.55E-09

595| 2015/09/16 12:08:07.295) 4| 1.51E-09 .

595| 2015/09/16 12:08:07.417! a| 1.55E-09 Chart Title *

597| 2015/09/16 12:08:07.538) 4| 1.586-09|| 1 &

598| 2015/09/16 12:08:07.660) 4| 1.51609(| *

599| 2015/09/16 12:08:07.781 a| 1.54e-09| * T

500 2015/09/16 12:08:07.903 4| 151608/ *

501 2015/09/16 12:06:55.125 14 2.20E-08 z

502| 2015/09/16 12:06:55.247 14 224608 |,

503 2015/09/16 12:06:55.368 14 2.24E-08 | o000

504 2015/09/16 12:06:55.490 14 2.22E-08 | 4p0e.00

605 | 2015/09/16 12:06:55.611 14 2.22E-08 44444444444444444444444444444444444444444444444

506 2015/09/16 12:06:55.733 14 2.21E-08

507| 2015/09/16 12:06:55.854 14 2.22E-08

508 2015/09/16 12:06:55.976 14 2.226-08

509 2015/09/16 12:06:56.097 14 2.22E-08

510 2015/09/16 12:06:56.219 14 2.22E-08

511 2015/09/16 12:06:56.341 14 2.21E-08

512| 2015/09/16 12:06:56.462 14 2.20E-08

513 2015/09/16 12:06:56.584 14 2.21E-08 -

MassSpecData-00404-20150916-120 4

Figure 230. Record Data in Excel with Chart Resized
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Click on the “Chart Filters” button next to the chart and then click on “Select Data” at the bottom
of the Menu to open the Select Data Source window.

H - s MassSpecData-00404-20150916-120655.xsx - Excel

HOME INSERT PAGELAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER DESIGN FORMAT john hack.. -

Chartl - I

A B
586 2015/09/16 12:08:06.202
587 2015/09/1612:08:06.323
588| 2015/09/1612:08:06.445
589| 2015/09/16 12:08:06.566,

592 2015/09/16 12:08:06.931
593| 2015/09/16 12:08:07.052
504 2015/09/16 12:08:07.174
595| 2015/09/1612:08:07.295
536| 2015/09/16 12:08:07.417
597| 2015/09/16 12:08:07.538
508 2015/09/16 12:08:07.660
599 2015/09/16 12:08:07.781
600 2015/09/16 12:08:07.903
601 2015/09/1612:06:55.125
602| 2015/09/16 12:06:

603 2015/09/16 1. 14
604 2015/09/16 1. 14
605 2015/09/16 1. 14
606 2015/09/16 12:06:55.733 14
607 2015/09/16 12:06:55.854 14
608 2015/09/16 12:06:55.576 14
609 2015/09/16 12:06:56.097 14
610| 2015/09/16 12:06:56.21% 14
611| 2015/09/16 12:06:56.341 14
612 2015/09/16 12:06:56.462 14
613 2015/09/16 12:06:56.584 14

2.226-08
2.226-08
2.21E-08
2.226-08
2.226-08
2.226-08
2.226-08
2.21E-08
2.206-08
2.21E-08

MassSpecData-00404-20150916-120

2.008-08
0.00E+00

Chart Title

CHARTTOOLS 2? B - O X

@ VALUES ~ NAMES

4 SERIES S
v (select Al
7 0 Seriesl

4 CATEGORIES

@ <

<

(Select All)

R ORE

< KB K

Apply Select Data.,

Figure 231. Record Data in Excel showing Chart Filters Menu
Click on the “Add” button in the Legend Entries (Series) box

r
Select Data Source

Legend Entries [Series)

Chart data range: | ="MassSpecData-00404-20150916-120"15851:5C3600

~— =

Harizontal (Category) Axis Labels

EmEEIET | Bean |

Series1 4 il
4 [E]
4
4
4 =

Hidden and Empty Cells

Figure 232. Record Data in Excel with Chart Filters Select Data Source Window

The Edit Series window opens.

-
Edit Series

2 oo

Series name:
Series values:

=il}

Select Range

Figure 233. Record Data in Excel with Chart Filters Edit Series Window
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Type Mass 14 in the Series name box and then click on the “Select Values” button in the Series

values box.

-

Edit Series

[ o)

Series name:
Mass 14|

Series values:

=i}

Select Range

Figure 234. Record Data in Excel, Edit Series with Series Name Entered

The Edit Series Values box is displayed.

Edit Series

=it

Figure 235. Record Data in Excel, Edit Series Values Box

www.extorr.com

Scroll through the data until the first Mass 14 value is found and then click in the cell in column

C to select it.

Figure 236. Record Data in Excel, Start of Mass 14 Data for the Trend Scan

L>Re B CHART TOOLS
HOME INSERT PAGELAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER DESIGN FORMAT john hack.. -

C601 - I

A B C E F G H 1
588 2015/09/16 12:08:06.445 4 1.52E-09
589 2015/09/16 12:08:06.566 4 1.60E-09
590 2015/09/16 12:08:06.688 4 1.52E-09
591 2015/09/16 12:08:06.809 4 1.56E-09
592 2015/09/16 12:08:06.931 4 1.68E-09
593 2015/09/16 12:08:07.052 4 1.59E-09
594, 2015/09/16 12:08:07.174 4 1.55E-09
595 2015/09/16 12:08:07.295 4 1.51E-09
596 2015/09/16 12:08:07.417 4 1.55E-09
597 2015/09/16 12:08:07.538 4 1.58E-09
538 2015/09/16 12:08:07.660 4 1.51E-09
599 2015/09/16 12:08:07.781 4 1.54E-09
600| 2015/09/16 12:08:07.903 4 1.51E-09 Edit Series -2 ]
501 2015/09/16 12:06:55.125 14}_2.20€-08! - : =
02 2015/09/16 12:06:55.247 14| 234508 | ="MassSpecData-00404-20150916-120'15CS601| =
603| 2015/09/16 12:06:55.368 14 2.24E-08
604| 2015/09/16 12:06:55.490 14 2.22E-08
605 2015/09/16 12:06:55.611 14 2.22E-08
608| 2015/09/16 12:06:55.733 14 2.21E-08
607| 2015/09/16 12:06:55.854 14 2.22E-08
508| 2015/09/16 12:06:55.976 14 2.22E-08
509| 2015/09/16 12:06:56.097 14 2.22E-08
610| 2015/09/16 12:06:56.213 14 2.22E-08
611| 2015/09/16 12:06:56.341 14 2.21E-08
512| 2015/09/16 12:06:56.462 14 2.20E-08
613| 2015/09/16 12:06:56.584 14 2.21E-08
514 2015/09/16 12:06:56.705 14 2.20E-08
615 2015/09/16 12:06:56.827 14 2.22E-08

MassSpecData-00404-20150916-120 (O] 4
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Hold down the Shift key and select all 600 values of the Mass 14 data in column C.

- :

HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

C601 -

1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214

POINT

A
2015/09/16 12:08:06.341
2015/09/16 12:08:06.462
2015/09/16 12:08:06.584
2015/09/16 12:08:06.705
2015/09/16 12:08:06.827
2015/09/16 12:08:06.948
2015/09/16 12:08:07.070
2015/09/16 12:08:07.191
2015/09/16 12:08:07.313
2015/09/16 12:08:07.434
2015/09/16 12:08:07.556
2015/09/16 12:08:07.677
2015/09/16 12:08:07.799
2015/09/16 12:08:07.920
2015/09/16 12:06:55.143
2015/09/16 12:06:55.264
2015/09/16 12:06:55.386
2015/09/16 12:06:55.507
2015/09/16 12:06:55.629
2015/09/16 12:06:55.750
2015/09/16 12:06:55.872
2015/09/16 12:06:55.993
2015/09/16 12:06:56.115
2015/09/16 12:06:56.236
2015/09/16 12:06:56.358
2015/09/16 12:06:56.479
2015/09/16 12:06:56.601
2015/09/16 12:06:56.722

MassSpecData-00404-20150916-120

Jx
B
14
14
14
14
14
14
14
14
14
14
14
14
14
14
18
18
18
18
18
18
18
18
18
18
18
18
18
18

CHART TOOLS

DEVELOPER DESIGN FORMAT  john hack.. =

Edit Series

(==

1.03E-07
1.03E-07
1.03E-07
1.04E-07
1.03E-07
1.03E-07
1.03e-07
1.03E-07
1.03E-07
1.03E-07

2-00404-20150916-120'1SCS601:5C51200]

Figure 237. Record Data in Excel, End of Mass 14 Data for the Complete Trend Scan Selected

Click on the “Select Data” button on the right side to accept the selected cells.

- = CHARTTOOLS
HOME INSERT PAGELAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER DESIGN FORMAT john hack. -
C601 - j\
A B c E F G H 1 -
1187 2015/09/16 12:08:06.341 141 2.20€-08
1188 2015/09/16 12:08:06.462 141 2.20E-08
1189, 2015/09/16 12:08:06.584 14! 2.19E-08
1190 2015/09/16 12:08:06.705 14} 2.22€-08
1191 2015/09/16 12:08:06.827 14; 2.21E-08
1192 2015/09/16 12:08:06.948 141 2.20E-08
1193 2015/09/16 12:08:07.070 14! 2.20E-08)
1194 2015/09/16 12:08:07.191 14! 2.19€-08
1195 2015/09/16 12:08:07.313 14] 2.20E-08
1196 2015/09/16 12:08:07.434 14 2.20E-08
1197 2015/09/16 12:08:07.556 141 2.22E-08
1198 2015/09/16 12:08:07.677 141 2.22€-08
1199 2015/09/16 12:08:07.799 14] 2.21E-08; Edit Series |2 o]
1200, 2015/09/16 12:08:07.920 14]_2.19E-08 e —
1201 2015/09/16 12:06:55.143 18 1.03E-07 Mass 14 - Mass 14
1202 2015/09/16 12:06:55.264 18 1.05E-07 h
1203 2015/09/16 12:06:55.386 18 1.04E-07 Pl
2-00404-20150916-120'1SCS601:5¢ = 2.20E08, 2.24...
1204, 2015/09/16 12:06:55.507 18 1.04E-07
1205 2015/09/16 12:06:55.629 18 1.03E-07
1206 2015/09/16 12:06:55.750 18 1.03E-07
1207 2015/09/16 12:06:55.872 18 1.03E-07
1208 2015/09/16 12:06:55.993 18 1.04E-07
1209 2015/09/16 12:06:56.115 18 1.03E-07
1210 2015/09/16 12:06:56.236 18 1.03E-07
1211 2015/09/16 12:06:56.358 18 1.03E-07
1212 2015/09/16 12:06:56.479 18 1.03E-07
1213 2015/09/16 12:06:56.601 18 1.03E-07
1214 2015/09/16 12:06:56.722 18 1.03E-07 =
MassSpecData-00404-20150916-120 4 3

POINT

Figure 238. Record Data in Excel, Mass 14 Data for the Complete Trend Scan Accepted
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Click the “OK” button in the Edit Series window to return to the Select Data Source window.
Mass 14 is now listed in the Legend Entries (Series) box.

- B
Select Data Source M
Chart data range:

The data range is too complex to be displayed. If a new range is selected, it will replace all of the series in the

Series panel.
I 1,
Legend Entries [Series) Horizontal (Category) Axis Labels
[ 7 Add ” [ Edit ][ < Remove ][ a l [ [ Edit l
Seriesl Il
Mass 14 |5|

EEEEE
o oe W e

Figure 239. Record Data in Excel, Chart Filters Select Data Source Window with Mass 14 Added

Click on the “OK” button to add the Mass 14 data to the chart.

H - s MassSpecData-00404-20150916-120655.xlsx - Excel cHARTTOOIS 7 M - 0O X
HOME INSERT PAGELAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER DESIGN FORMAT john hack.. -

Chart 1 - fr v
A B C D £ F G H 1 1=

587| 2015/09/16 12:08:06.323 4 1.48E-09

583| 2015/09/16 12:08:06.445 4 152609

589| 2015/09/16 12:08:06.566 4 1.60E-09

590 2015/09/16 12:08:06.688 4 152809

591| 2015/09/16 12:08:06.809 4 1.56E-09

592| 2015/09/16 12:08:06.931 4 1.68E-09

593| 2015/09/16 12:08:07.052 4 159509

594| 2015/09/16 12:08:07.174 4 1.55E-09

595| 2015/09/16 12:08:07.295 4 151E-09 Chart Title +

595| 2015/09/16 12:08:07.417 4 1.556-09 p

597| 2015/09/16 12:08:07.538 4 1.58E-09 &

592| 2015/09/16 12:08:07.660 4 151E-09

599| 2015/09/16 12:08:07.781 4 1.54E-09 Y

500 2015/09/16 12:08:07.503 4 151E-09

501 2015/09/16 12:06:55.125 14 2.20E-08

502| 2015/09/16 12:06:55.247 14 2.24E-08

503 2015/09/16 12:06:55.368 14 2.24E08 200508

504 2015/09/16 12:06:55.490 14 2.226-08 | 0.00E+00

605 2015,’09]'1512:05:55.511 14 2.22E-08 44444444444444444444444444444444444244444444444

505 2015/09/16 12:06:55.733 14 2.21E-08

507 2015/09/16 12:06:55.854 14 2.20E-08

508 2015/09/16 12:06:55.576 14 222808

509 2015/09/16 12:06:56.097 14 2.206-08

510 2015/09/16 12:06:56.219 14 220808

611 2015/09/16 12:06:56.341 14 2.21E-08

512| 2015/09/16 12:06:56.462 14 2.20E-08

513 2015/09/16 12:06:56.584 14 221508

514 2015/09/16 12:06:56.705 14 2.20E-08 =

MassSpecData-00404-20150916-120 (] 4 ¥

Figure 240. Record Data in Excel with Chart Updated

Repeat the steps above for all 600 values of the remaining Masses to add their data to the existing
chart.
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A Chart with all the data added is shown below.

Figure 241. Record Data in Excel, Chart with All Data from the Complete Trend Scan

H ©- s MassSpecData-00404-20150916-1 20655 xlsx - Excel cHARTTODLS ? @ - 0O X
HOME INSERT PAGELAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER DESIGN FORMAT john hack.. -
Chart 1 - I v
A B c D E F G H 1 1=
586| 2015/09/16 12:08:06.202 4 153509
587| 2015/09/16 12:08:06.323 4 148209
583| 2015/09/16 12:08:06.445 4 152609
589| 2015/09/16 12:08:06.566 4 1.60-09
590| 2015/09/16 12:08:06.688 4 1.52E-09
591| 2015/09/16 12:08:06.809 4 1.565-09
502| 2015/09/16 12:08:06.931 4 1.682-09
593| 2015/09/16 12:08:07.052 4 1.59E-09
594| 2015/09/16 121 4 1.55£-09
595| 2015/09/16 121 4 1.51E-09 Chart Title +
506| 2015/09/16 121 4 155809 v
597| 2015/09/16 12 4 1.58£-09 <
598| 2015/09/16 12 4 1.51E-09
599| 2015/09/16 12:08: 4 1.54E-09 T
500 2015/09/16 12:08:07.903 4 1.51E-09
501 2015/09/16 12:06:55.125 14 2.20E-08
502 2015/09/16 12:06:55.247 14 2.24E-08
503 2015/09/16 12:06:55.368 14 2.24E-08 B
504, 2015/09/16 12:06:55.490 14 2.26-08 | 000E00 S——
605 2015,’09]’1512:05:55.511 14 2.22E-08 4444244444424444444444424444440444244444424 4444
506 2015/09/16 12:06:55.733 14 2.21E-08
507, 2015/09/16 12:06:55.854 14 220608
508 2015/09/16 12: 14 2.226-08
509 2015/09/16 12: 14 2.20E-08
510 2015/09/16 12:06: 14 220808
511 2015/09/16 12:06:56.341 14 2.21E-08
512 2015/09/16 12:06:56.462 14 2.20E-08
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After resizing and formatting the chart, the Trend Scan data is displayed.
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Figure 242. Record Data in Excel, Chart with All Data from the Complete Trend Scan Formatted
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The plot of Mass 4 Helium is difficult to see because several of the other masses are about the
same intensity. Changing the plot color of Mass 32 to purple while removing the plots for Mass
14, Mass 18, and Mass 40 makes the Mass 4 data much easier to see.

H - = MassSpecData-00404-20150016-120655 xlsx - Excel e e 55
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589| 2 7.00E-07
500/ 20
501| 20
592| 2 6.00E-07
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Figure 243. Record Data in Excel, Chart with Mass 4, Mass 28, Mass 32 and Total Pressure

This data logging file was recorded while looking for the source of an air leak on a vacuum
chamber. On the Chart above, starting at the left side, the dark blue plot line near the top shows a
Total Pressure of about 6.5 x 107 torr with partial pressures of Mass 28, N,, of about 4 x 10~ torr
and Mass 32, O, of about 1 x 107 torr. The ratio of Mass 28 to Mass 32 is about 4:1 indicating
that an air leak is present (in air N2 to O is about 80:20). The partial pressure of Mass 4, Helium,
starts out at zero on the chart because its concentration in air is only about 5ppm.

The partial pressure of helium is monitored as it is sprayed on different parts of the vacuum
chamber. When the helium is sprayed near the leak, its partial pressure will increase. As the
helium flows into the leak, it excludes the air and so the partial pressures of both Mass 28 and
Mass 32 decrease. The Total Pressure also decreases when the helium enters the leak because the
B/A ion gauge has a lower sensitivity to helium than it does to nitrogen (see Appendix B Gauge
Sensitivity to Differing Gasses). When the helium spray is moved away from the leak, air slowly
replaces it and the partial pressure of helium decreases as the partial pressures of nitrogen and
oxygen increase as shown in the chart. The helium spray was then moved back over the leak a
second time to pin point the exact location. For more information, see section 6.9.1 Mass Table
set up for Leak Detection.
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In the To Multiple Files mode with the Once Per Scan option selected, a new data logging file is
generated for each Trend Scan. If the “Stop Recording” button is clicked before the end of a scan,
the data logging file will be closed and will contain data for only a partial scan.

To determine if the data logging file contains a complete scan, the number of data points may be
calculated from the entries on the Mass table tab. In this example, there are 7 enabled masses in
the table and the Samples box value is 600 so a complete Trend Scan should contain 4200 Trend
Data Sample points (7 enabled masses * 600 samples). In the “MassSpecData-00404-20150916-
120655.csv” file, the Trend Scan data begins at row 138 (after the Calibration Parameters) and
the data ends at row 4337. So a complete Trend Scan of 4200 data points was recorded. If the
data logging file had ended before row 4337, we would know that a partial scan was recorded.

In the Trend mode, a data logging file is a continuous series of measurements made over the time
it was recorded. The exact end point of an individual scan in the Trend mode is of little
importance unless data must be captured for a specific amount of time.
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Appendix I. Filament Trip Diagnosis

The ionizer has two filaments that operate in parallel. The filaments are made from Iridium metal
and are positioned about 2 mm from the platinum source grid in the ionizer. Iridium does not emit
electrons at a low enough temperature to be useful, so it is coated with thoria, a powdery white
substance.

The CCU electronics apply a voltage across the filaments to heat them until electrons are boiled
off of the thoria coating. This electron emission current flows from the filaments to the platinum
source grid (Source 1) and a portion of the current makes it to the other side of the ionizer to the
Source 2 plate. Both the Source 1 and Source 2 currents are measured by the electronics and are
displayed on the Outputs tab.

The electronics will increase the filament voltage until the sum of the Source 1 and Source 2
currents is equal to the Filament Emission setting on the Operational Parameters tab, this is
usually set to 2 mA. The voltage is increased over the course of about 5 seconds when the
filament is first switched on. You can monitor the filament voltage by choosing a fast scan speed
or a small mass range so that the Outputs tab values update every second or so. If the Filament
Emission setting is not reached with the maximum filament voltage, the software will report that
the filament tripped and will reduce the filament voltage back down to about 0.1 volts.

The most common cause for a filament trip is an electrical short circuit from one of the probe
elements to the vacuum chamber wall (electrical ground).

A short circuit usually occurs when the exposed electrical connections on the vacuum side of the
probe come in contact with the chamber or there is damage to the ionizer assembly.

It is also possible that both of the filaments have burned out.

See Appendix E Troubleshooting for details on how to diagnose these problems.

Another cause for the filament trip could be a filament that has lost the emissive thoria coating.
The thoria coating will decompose over time and the electronics will adjust the filament voltage
to compensate. At some point the electronics will no longer be able to obtain the desired emission
current and the filament will trip.

Rinsing the probe in a solvent to remove oil contamination may wash the thoria coating off of the
filament. The thoria powder may also come off due to continuous large amplitude mechanical
vibrations. The filament will have to be replaced in these cases. See section 7 Maintenance for
detailed instructions on replacing the filament.

The filament may also trip if a non-conductive coating is on the source grid. The coating may not
allow the full 2 mA of emission to be produced and the filament will trip after only a few seconds
of operation. Try reducing the Filament Emission to 0.1 mA on the Operating Parameters tab to
see if the filament will turn on. Even a very dirty source grid will usually be able to support 0.1
mA of emission. If the filament turns on at the reduced emission, the mass peaks will be much
smaller, but the contamination may burn off as the ionizer heats up.

Leave the filaments on for a minute or so and then try to degas for about 1 minute. After
degassing, set the Filament Emission on the Operating Parameters back up to 2 mA. If the
filament still does not turn on, the ionizer may need to be replaced. See section 7 Maintenance for
detailed instructions on replacing the ionizer and filament.

The ionizer may become contaminated over time causing the filaments to trip. Operating the
ionizer in an oxidizing environment for long periods of time will form an insulating coating on
the surfaces and the sensitivity will decrease. The RGA will operate at 10 torr and give
meaningful results, but if the major components are water or oxygen, the stainless steel parts will
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form chromium oxide (an insulator) on their surfaces because the ionizer temperature gets to
about 200°C in normal operation

An insulating substance could also be deposited on the ionizer in the vacuum system. Oil back
streaming is common when using a rotary vane pump without proper precautions such as a
molecular sieve oil trap. The oil may produce either insulating compounds or secondary electron
emitting surfaces in the ionizer. This can cause a charge from electrons to build up and disturb the
electric fields in the ionizer or the mass filter, leading to low sensitivity.

Deposition systems can also deposit insulating materials on the vacuum probe surfaces.

In the case of oxidation, replacing the filament and ionizer will usually restore proper operation
because the quadrupole mass filter does not get hot enough to oxidize. In the case of
contamination from outside sources, the quadrupole will probably need to be cleaned in addition
to the replacement of the filament and ionizer. See section 7 Maintenance for detailed instructions
for cleaning the quadrupole and replacing the ionizer and filament.

Another reason for the filament tripping could be that the RGA vacuum feed thru pins have
become oxidized from a high temperature bake out. The pins are made of nickel alloy and form
nickel oxide at high temperatures increasing the contact resistance. In normal operation the
resistance of filaments is only about 0.5 Ohms so even a small increase in the contact resistance
of the pins is important. It takes about 2V at 4A to generate 2mA of electron emission in normal
operation.

The probe pins may be carefully cleaned with a fine (400-600 grit) sandpaper to remove the
oxide. A finger nail emery board may also be used. The oxide coating is a dull greenish grey so
sand the pins until they are bright, it usually takes just a few minutes.

Pay most attention to the filament pins, pins 5 and 9, on the feed thru. See Figure 4 Flange Pin-
Out on page 11.

The Filament Voltage on the Outputs tab should read about 2 volts after cleaning.
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Appendix J. High Pressure Operation

The RGA will operate at 10 torr and give meaningful results, but if the major components are
water or oxygen, the stainless steel parts in the ionizer will oxidize. Chromium oxide (an
insulator) will form on the ionizer surfaces because the temperature gets to about 200°C in
normal operation. This will lead to low partial pressure sensitivity in as little as a few hours and
may require replacement of the filament and ionizer to restore the sensitivity.

Lowering the operating pressure will slow down the oxidization of the ionizer surfaces.

For example it may take many weeks for the surfaces to oxidize at pressures between 1x10° torr
and 1x107 torr. At pressures between 1x107 torr and 1x10° torr the ionizer surfaces will oxidize
after many months of operation and at pressures below 1x10°8 torr, the ionizer should operate for
many years.

It is not a good idea to leave the filament on at pressures above 1x107 torr for any longer than
necessary.

The total pressure will usually read correctly even if the partial pressure sensitivity is low. The
B/A type gauge measuring the total pressure uses higher voltages and works with more energetic
ions that are less susceptible to stray fields.

The life of the filament may also be shortened if operated at high pressures because it must run
hotter to maintain the electron emission current speeding up the decomposition of the thoria
coating.

Cleaning the ionizer is difficult if not impossible in most cases, so replacement is the remedy if
the stainless steel surfaces have been oxidized.

Operating the RGA at a high pressure in an inert atmosphere such as Helium or Argon will not
cause the ionizer surfaces to oxidize but the mass spectra will be distorted due to ion-molecule
collisions. The mass graph baseline will also rise because of metastable ions reaching the
detector.

The total pressure will also not read correctly because the gauge is calibrated for nitrogen. If the
RGA is operated in mostly Argon, the total pressure will read about 10% higher than the actual
pressure. In Helium, the actual pressure will be about a factor of 10 greater than the total pressure
reading. See Appendix B Gauge Sensitivity to Differing Gasses for more information.

The life of the filament is also shortened if operated at high pressures because it must run hotter
to maintain the electron emission current speeding up the decomposition of the thoria coating.

In many cases, a pressure reduction system made up of a vacuum pump, a manifold, and a glass
capillary or small orifice may be the only practical way to analyze gasses at high pressures.
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Appendix K. Integrating Capacitor Causing Very Noisy Baseline

For RGAs made prior to April 2013, a very noisy baseline may be caused by conductive material
becoming lodged in the air gap of the current integrating capacitor on the Electrometer PCB.
To access the board, remove the black box cover by unscrewing the six Phillips head screws

around the perimeter and then remove the two thumb screws.

Brsonte

=¥

P

Electrometer
PCB

Figure 244. CCU Exploded View

The center board in the stack is the Electrometer PCB. The air dielectric capacitor on this PCB is
formed by 2 concentric tubes soldered to the board. The larger outer tube is approx. 5 mm in
diameter and 1 cm long. There is less than 0.5 mm spacing between the tubes and sometimes dust

particles can cause a leakage path across this small space.
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The tubes are visible at the end of the Electrometer PCB near the copper box. You do not have to
separate the PCB stack to make the repair.

Integrating
Capacitor

Figure 245. Location of Integrating Capacitor on Electrometer PCB

The particles may be dislodged by blowing dry clean air through the space between the
concentric tubes.

In one case, a small insect had gotten inside the tubes and created a leakage path.
Replace the black box cover when finished.
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Appendix L. Pirani Gauge Will Not Allow Filament to Turn On

The Extorr RGA is protected from turning on unless the pressure is low enough for the filament
to operate without damage. The Pirani gauge reads from atmosphere down to about 1x10* torr. It
is constructed from a fine platinum wire in the base of the probe that is heated to about 150 °C
and the heat loss to the surrounding gas molecules is measured.

In rare cases where it fails, the RGA will not allow the filament to turn on because the Pirani
gauge will read a high pressure, probably atmosphere.

In one case exposing the heated wire to certain CVD gasses resulted in deposits forming on the
wire producing incorrect readings.

If you suspect that the Pirani is reading incorrectly, you can temporarily override it to confirm
that it will need repaired.

The output voltage of the Pirani gauge is measured and displayed in the Pirani Press box on the
Outputs tab. This value is in the range of -0.3V to -2.5V for 1x10* torr to 760 torr.

Record the value in the Pirani Press box of your RGA, this value will be needed later to edit the
configuration file.

The absolute value of the voltage corresponding to a low pressure below 1x10 torr, is shown in
the Pirani Calibration Zero box on the Calibration tab. This value is usually about 0.3 (volts).

Setting the Pirani Calibration Zero value slightly greater than the actual Pirani Press reading on
the outputs tab will make the Pirani Pressure display in the main Vacuum Plus window read about
1x10* torr allowing the filaments to turn on.

CAUTION!

This could burn out the filament if the pressure is too high so do this only if you know the
vacuum is below 1x10* torr.

This cannot be done by directly entering the value into the Pirani Calibration Zero box on the
Calibration tab. Any value entered into the box is limit checked and the permitted range is about
0.3 to about 0.35. The Pirani Calibration Zero value will have to be changed by editing the
configuration file in a text editor such as Notepad.

First, use the “Save As” button on the Configuration tab in Vacuum Plus to save the configuration
file with a unique name. Save the file in a folder that will be easy to locate later. Next, close
Vacuum Plus.
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Locate the Configuration file and open it using a text editor such as Notepad. The configuration
file data is shown below.

"] 404 A.cfg - Notepad = | O ||

File Edit Format View Help
[7xn] version="1,0" encoding=us-ascii 7> 3
<ConfigurationData>

<comnuni cationarameters

I

/>

<configurationparaneters
SErS\Ja(k\Desk(up\Sl'ﬂpped\In Progress\Testconfigs\404 A.cfg"

ir Leal

7 dFOUDQDDOADOLEODDaDleDOQEUDEb

/24/201.5 10:27

HighWass="51
Samplesper AMU="10"
/>
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multipliervoltage="107
FilamentFor ceoff startup:
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Figure 246. Configuration File Opened in a Text Editor

Scroll through the file and find the <CalibrationParameters group and locate the PiraniZero value.

"] 404 Acfg - Notepad

File Edit Format View Help

Enablee] ec(runMu'\mp'her

Multipliervoltage="107

Filanentrorceoffstarti
>

<calibrationparameters
="1"

I

RgaDataF'\'\eS\R?aTr'eﬂdData\RgaTr"endDataS sV
‘\RgaDataFiles\RgaTrendpata
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>

<MassTableParameters
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Audi coutpt
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Highuiarning="0" A

Figure 247. PiraniZero Value in Configuration File
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Edit the PiraniZero value between the quotation marks to make it slightly greater than the actual
Pirani Press reading on the Outputs tab that was recorded above. Increasing the Outputs tab value
by about 0.05 should be enough. For example, if the Outputs tab Pirani Press value was -0.500V,
enter 0.550 (no minus sign) between the quotation marks for the PiraniZero value in the
Configuration file.

7 404 Acfg - Notepad | o5
File Edit Format View Help
Filament="1"

Pressureunits="To
gnamemecmunmmnpher "0"
multipliervoltage-"1070"
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Figure 248. PiraniZero Value Edited in Configuration File

Save the edited Configuration file using the same file name and then exit Notepad.
Start Vacuum Plus. The Configuration file that was in use when Vacuum Plus was shut down is
automatically opened. This is the file that was just edited in Notepad.

& Calibration parameters
Low Cal High Cal
7 -l 300 -l
Mazs | amu Mass | amu
Resalution |540 j Fiesolution |1260 j
lon Energy (2.0 ﬂ lon Energy |90 ﬂ
Pogition |0.24 ﬂ Pogition |0.75 ﬂ
Lrit . J
Total Integrating Cap [10.00
Modsl [300 j
Partial Integrating Cap |3-00 _|
S/ (404
Total Sensitiviy |1-21 AddMon
Pirani Calibration Partial Sensitivity 5.4 Adtan
1aTM [ 1985 j Recalibrate Digrestics [
Diagrostics
Zemo 085 Fecalibrate

Figure 249. Vacuum Plus Calibration Tab with Pirani Zero Error Message

An Error Message is displayed on the Calibration Parameters tab indicating that the PiraniZero

value is invalid but the program will use this value and continue. The Pirani Pressure display in

the main Vacuum Plus window should now read about 1x10 torr allowing the filaments to turn
on.
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If the RGA filament does turn on, then the Pirani gauge needs to be repaired as soon as possible.
The steps taken above are for troubleshooting only and defeat the RGA’s built in filament
protection system. Have your Pirani Gauge repaired as soon as possible to prevent the filament

from turning on at high pressure and burning out.
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Warranty

XT products of Extorr Inc. are warranted to be free of defects in material and workmanship for a
period of one year from the date of shipment. At our option, we will repair or replace products
which prove to be defective during the warranty period. Liability under this warranty is limited to
repair or replacement of the defective items. Shipping damage is excluded from the scope of this
warranty.

If this product is returned to Extorr for warranty service, Buyer will prepay shipping charges and
will pay all duties and taxes for products returned to Extorr. Extorr will pay for return of
products to Buyer, except for products returned to a Buyer from a country other than the United
States.

LIMITATION OF WARRANTY: The foregoing warranty does not apply to the defects
resulting from unauthorized modification or misuse or operation outside the specifications of the
product.

THE WARRANTY SET FORTH ABOVE IS EXCLUSIVE AND NO OTHER WARRANTY,
WHETHER WRITTEN OR ORAL, IS EXPRESSED OR IMPLIED. Extorr DISCLAIMS ANY
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES: The remedies provided herein are Buyer’s sole and exclusive
remedies. In no event will Extorr be liable for direct, indirect, special, incidental, or
consequential damages, including loss of profits, whether based on contract, tort, or any other
legal theory.
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