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1. Safety Information

Limitation on use of Compression Mounts

WARNING!

Do not use a compression mount (quickonnect) for attaching theAnalyzer
probe to the vacuum system in applications that may develop positiy@essures.
Positive pressures may cause th@obe to be blown outof a compression fitting
and damage equipment and injure personnel.
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2. Overview

2.1 General Description

The Extorr XT Sdesinstrumentsare quadrupole residual gas analyzers which also include an enhanced
Pirani gauge as well as a hot cath8dgard / Alpert{B/A) ion gauge. The Piragiauge makegacuum
measurements based on thermal conductivith®fas environmenTheB/A ion gauge uses electron

impact ionizatiorof residual gaset® measure ion currents related to presstine.quadrupole gas analyzer
uses preision mechanics and electrontosmeasure ion currents due to the partial pressures of the residual
gases in the vacuum chambghe Pirani starts operation at atmospheric prestwe®&/A ion gauge at a
nominal 1 torr and the quadrupole starts at a nominditb@r pressureThe B/A ion gauge will measure

total pressures to itspay limit of 2x10'° torr andthe quadrupole can measypartialpressuresvell below

10 torr.

There are three XT modelBhe XT100 operates from 1 to 100 aritie XT200 operates from 1 to 200 amu.
The XT300 operates from 1 to 300 armli.three models have the standard Faraday Cup (FC) det@édtbr.
the inclusion of an electron multipliEM) detection option, an M is attached to each of these model
numberd.e. XT100M, XT200M and XT300MThese three models have both Faraday Cup (FC) and
Electron Multiplier (EM) detectors.

All of the pressure gauging is done by tBlectronics @mmandand Control Wit (CCU) which is powered
by theincluded 24 volt 2.5 amp supplyhe CCUis theinterfacebetweerwhat is happening in the vacuum
probeand thevVacuumPlus Software which runs on your Wingls computerA single computeran run
multiple CCUs
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3. Dimensions and Specifications

3.1.Dimensions

The dimensions of the probe and #Electronics Command and Control UiGU) box are given beaw in
both metric and Americant&dard unitsThe mounting flage is a metal sealed DN 40 CF3 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] i—

1]

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.

SeeAppendixD for options and spare partsatest prices and spare parts are on the Extorr web site at

www.extorr.com.

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



mailto:support@extorr.com

Extorr Inc. Www.extorr.com

4. Installation

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

quadrupole proband copper gasket
command and control ur(€ECU)
flangemountingbolts

CCU mounting bolts

RS232 cable

USB to RS23Zonverter a5
power supply and power cord
VacuumPlusSoftwareon CD

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

PBOONoOMWDE

If your unit does not have all of these items, ca
Extorr Incat 724337-300Q If anythingappears
to havebeen damaged in shipment, contact the
shipperas well

WA O

] ) o Figure 2. Items Included in XT Package
The probe is sent in a custom shipping box

with shock absorbingiacuumformed plastic tray.sTo removecarefully cut the tape sealing the bdken
carefully lift off and set aside the upper plastic tray. Nextching only the nowacuum dile of the flange,
carefully remove the probe from thmwver plastic tray Save this box in case the probe needs tetened
to the factory for repair.

4.2.Factors to Consider before Mounting the Probe
Find a DN40 CF (2 % inch)flange on your vacuum syste@arefully measure for the 7 inch (1@8n)
clearance required for proloesertion.The port inside
dimensions must be eater tan 1.375 inches. Thaort
flange must also be a true 90 degrees from the center line
of the port tubinglf you requirea smalle insertion length
or need to convert to a different type of vacuum flange,
place the appropriate extension/conversion nipple on the
probe at this timeTypically, the CCUhangs in a vertical
positionwith thecommunications and power connections
below theflange positior(the orientation as seenkigure
2). Although orientation of the CCU is not a strict
requirementor the quadrupole an8/A ion gaugethe
Pirani gauge works best in this orientati¥mmu may wish
to apply this hangingrientationby rotating the flange so
that the shielded pin, which is closest to the outside edge
of the flange, is at thieottom. This is shown irFFigure 3.

Figure 3. Outside View of Flange

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 lG
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. Www.extorr.com

4.3.Mount the Probe

Now carefully attach the probe to your system making surelgawt bend or twist the probe as it is

inserted into the portJse the new copper gasket shipped with the Tiake care in tightening the flange so
that the gasket is evenly compressed. Tiobé@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 meberdioforshorts and filarant
breakageFigure4 shows the feethrough connections on the Extorr flange.

6.Rods
i 7.RTD
5.Filament
ipli 8.Rods
15. Faraday/Multiplier Out
- 9.Filament
4.Repeller K
:".:\.\ / :"\,--""
i
3.Source o // R
10.Source2
2.Mult HV
13-14.Pirani ‘
11.Focus
1.Mult LV e

12.BA Out
Figure 4. Flange PinOut

Use anOhm meter to chedke 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 1000 ohms to grouadd the daisy chained Pirani Pins (134} vhich 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, yauprobe installation is most likely OK. If not, rechetle port inside diametand port flange
truenesgo 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 filarass¢mbly.
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4.4.Connect theElectronics Command and Control Unit (CCU)

Attach the CCUd 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 beemnygmiper alignment may
cause pins to berfdrtherso do not usexcessive forcdnsert the CCU mounting bolts through the holes in

the CCU. Carefully start the threads of the mounting bolts imihnting ears of the probgou may need

to stop the threaded inserts in the mounting ears from spinning by placingradintne back of them while
starting the CCU mounting boltdand tighterthe CCU mounting boltsandthe CCUwill be firmly attached

to the probeThesemounting boltgyive electrical, mechanicadnd thermal stability to the urahd must be
installed ad tightened

4.5.Install the USB to Serial Converter Driver Software.

If your computer does not have a hardwareZ33 COM Portusethe supplied USB to Serial Converter

connect to the CCU. Plug the conveitéo an unused USB port on your compuigindows 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, d
toSerialConverter Driver | n3%&caumlPlescidto maoually mstall tbedriverh e E X t ¢

4 .6.Install the Vacuum Plus Software

Install the VacuumPlussoftwareonto yourcomputerfrom the included CDWe require the operating
system to b&VindowsXP, 7, 8 10,or 11. Read theiVACUUM PLUS SOFTWARE INSTALLATION
NOTESpdfo  fom the€D for latest instructions concerning installatiéiollow the® instructions
carefully.Run the Vacuun®lusinstall.exe to install VacuuRlus Follow anyfurther instructionand make
note of any messaggs/en by the installation prograrilost of these messages aemignand 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 tiseippliedCD. The file is nameé s n XXXfxctory c a | .whefreg 0

XXX X is the serial number of the CClOhe CCU Serial Number is written on the CD label and is also

printed on the CCU Boxhis factory configuratioms unique to the unit with which it was shipped and it

should only be used with that unit.

Make a New Folder on your computerds Desktop name
the snXXXX_factory_cal.cfgile into thisblder Ri ght Cl i ck on the File Name
thedropdownmenu.Ucheck t he fARead Onlyo box under #AAttri bt
the Bud®kon. Right Click on the Fil edrofldownemersugai n and
Change the name of this file to rga_working_cal.cfg and press the ent&asty.another copy of the
snXXXX_factory_cal.cfcfile into this folder. Keep this Reddnly copy of the original Factory

Configuration file for future troubleshang of the RGA System.

4.8.Connect the R$232 Cable Between the CCU and your Computer.

Attach the supplied R832 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 CE€thafemale 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 simpplsn AC wall outlet
4.10.Start Vacuum Plus, Open Configuration File, and Setup Communications.

The firsttime that Vacuum Plus is started, the Configuration file must be opened and the Serial
Communications will need to be set&art the Extorr Vacuum Plus Software by double clicking on the

Desktop Iconln some case# may benecessarfoc | i ck on the ASettingsod butt
the Mass Sweep Graph to display 8stup/ Parameterstabs.f t he A No Conf i lglbonme s s a
t he @A OKO b u ittTlherConfigoratidn tab s dispkyed with the. 0 a d  guratio@ Bile f i

Fai |l edme serargeerr Click on the fAOpenodo button in the C
Tab. Navigate to the ARGA CONFI G FILESO Folder on
find the Arga_ewvor&liinggk caar .tcH e of iflid name to sel ect
Load Configuration File window wil!/ close. The #@N
computer does not have a COM Port numbered C@M1i c k on t hedifsOQikios sb utthteo nii N oo
Port o nmlkee€amangnicationfabi s di spl ayed with the ANo communi
messageCl i ck on the fAPort o dr o phatdreavaiabld on gotr cdmputeckhe e t h e
number of the COM Port conrted to the RGA must be COM1 to COM9 to work with the Vacirius

Software If the COM numbershownare geater than 9 or you are not swhich COM Port to select, see

Appendix GCOM Port Troubleshootindf you know theCOM Portnumber thats connectedo your RGA

(and it is between COM1and COM9) sel ect it from the | ist and then
Communicati ons THeDawnk b ad b GaPwilldadisgayeshd the configuration

parameters are loaded into the CQWe progresbar should reach 100% if your computer is communicating

with the RGA CCU If the Download Progress bar does not reach 10086 &rror message is displayed on

the Communication Tatlnenyour computer is not communicating with the RGA CCU, probably bedhase

correct COM Port has not been selectask S8ppendix GCOM Port Troubleshooting.

TheFactory Configuration File on the supplied @as t he #APorto set to COM1 b
changed to the correct port number for your computer.

After thedownload is completed the RGA will start scanning in the Mass Sweep fkbmdd. amu to the

highest rated mass of the system. The Pirani Pressure reading is updated during the massteveep. If
chambempressureas below 3x1 torr, the ion gauge willurn on. When the chamber Total Pressure (lon
Gauge)eadingis below5x10?2 torr, the quadrude will start to operateA Mass Spectrum should be

displayed in the Mass Sweep Graph after several completeistt@sacuum chamber pressure is below

5x10° torr.

Vacuum Plus will initially keep the filameson forup to120 seconds (2 minutes) so that the lon Gauge can

measure the vacuum chamber pressure. I f the measu
setting on Operatingarameters tab, Vacuum Plus will turn the filansait (put themto Sleep) to preserve
the life of the Filamemtand lonizerCl i ck once in the ATi me Until Sl ee|

minutes for leak checking or testing, click once in the &gain to restart the 120 second countdowine
Filamens will immediately go to sleep if the vacuum chamber pressure is above xt(Bee section
6.7.7. Filament Control for additional information.

4.11. Resonating RF Coil

EachExtorr probe andeach Extorr electronics unit (CCU) is uniqiéhen a CCU is meed from one probe
to anotherthe CCU RF coimaybe tuned for that particular prob&hen an Extorr system delivered, it is
tunedfor maximum performance in the factory test chambera natched setWhen placed in a new
vacuum system environment, the RF coil may be slightly off resorzanttcehould bee-adjusted This may
be donavhenthe system isit atmosphet pressureor atahigh vacuunpressureUse theplastic
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screwdriver suppliefbr tuning.Remove the two plastic plugs from the sides of the C&thk the software

load the configuration fileand go to the Operating Parametersadabd s e | e ¢ fromfih€ drépiddwn at e O
Mode menuYou will then be presenteadith a horizontal line on thBF Calibrationgraphthat should

measure betweeaboutl6 volts and 24volts on the Y axis RF Mod Volts scalé the horizontal line is\ear

0 volts, the CCU RF circuitry idisabled by either the Pirani gauge at atmosphericspre®r thdon gauge

at high vacuum pressure.

If your vacuum system is at atmospheric presanrihe horizontal line is near 0 volts, the Pirani gauge may
need to bealibrated.To calibrate the Pirani gauge at atmospheric prestste;lick on theCalibration

par ameters tab. Click the fARecalibrateo button to
Cali bration section of the tab an dfthefaeuumRius i ck on
window. Thiswill recalibrate the Pirargauge at atmospheric pressure sinduld enable the RF circuity

The line on thdRF Calibrationgraph should now measure between 16 volts and 24 volts on the Y axis RF
Mod Volts scaleand theRF Coilis ready to be adjusted

If your vacuum system is atdti vacuum pressuandthe RF Calibration graphorizontal line is near 0

volts, the Filamerd may be turne®ff or may bein the Sleep state. The Filamegb to sleep whethe
vacuum pressure is above the #fATar getThérlansgwilr e 0 se
immediately go to sleep if the vacuum chamber pressure is abo@ texd.

First check that the Filament Activation Switch is set to ON. Thiteh is located to the right of the

Filament Light Bulb Icon, above thieF CalibrationGraph in the main Vacuuilus window.

If the FilamentSwitch is set to ON buhehorizontal line orRF Calibration graph is near 0 volts, the

Filamens may be Sleepig. The Filament Light Bulizon is Aqua (light blue) when the filamerareasleep.
Clicking once in the Filamerfileep Time Remaining value box will tutme filamentOnand set the Time

Until Sleep countdown to 10 minutés leak checking or testind he Filamend will immediately go back to

sleep if the vacuum chamber pressure is above 5ixitl Once the filamerstturn on, he 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 Cadl is ready to be adjusted

Using the plastic screw driver, slightly tuartuning slug in one direction and note if the gréipha goes up

or down.If it goes up, turn in the other direction to make the line go déitar the line has gone down do

the same thing with the tuning slug on the other side of the GoWack and forth between slugs until the

line is atits lowest position andll other turning just makes the line go Ujpe system is now RF tuned.

Replace the plugs in the boXlways resnate the RF coivhen placing a CCU on a new probsen if

CCU and probe remain as a setyynay wish to re@ thisanytime the probe is moved or if the unit is not
gettingupto the full mass rang®hen finisheds e | ect fiMass s we pMaielistonthen t h e
Operating parameters taexit the Calibrate mode.

4.12. Start Pump Down

After software instalition, you may start the Vacuuphusexeprogramand load the configuration file as
described abovd@he unit immediately starts making&mi gauge measurements and knows not to supply
power to elements which may be harnbygower applicationYou may now start your pump down
procedurelf VacuumPlusis runningthe Pirani readings shownnear the top of the windgwyustto the
right of theB/A ion gauge Total Pressure reading

When the pressure falls bel@x10? torr, theB/A ion gauge will start to operate and finally, when the
pressure falls belowx1072 torr, the quadrugle will beginto operate.

ThefactorydefaultVacuumPlus output screeshowsthe Mass Sweep graptith the Pirani and Total
Pressure Info graph beldtv The RGA is set to scan in the Mass Sweep Maola 1 amu to the highest
rated mass of the systeAlthough pressure readings are made by the syltemstrument controlthe
Total Fressure output on the screail not be displayed uil the end of the first sweemd thenwill update
after evenffollowing sweep.

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 14
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. Www.extorr.com

5. Operation

5.1.General theory of Operation

Vacuum measurement requires that eatavice be it mechanicathermal,or electricaljnteract with the

gases of the vacuum systémnproduce aoltage or a currenvhich maybe related to pressa-or the

Extorr XT systemsthe highest pressureeasuring devices the Pirani gaugé\ thin, platinumwire with a
precisely reguled current passing throughstlocatedon the flange end of the prob& precise

measurementdf h e wi r e 6 gields & reppoducilale functien of gas pressurkis gauge is

calibrated for nitrogen but is roughly the same for @iher gases, such as pure argon, may cause misleading
readoutsThese may be corrected usmBirani corversion chart

At about5 x 102 torr, the hot cathodB/A ion gauge starts into operatiaha reduced emission levBlual
thoriacoatedridium filament produceslectrons which are directed intsvall definedvolume.Within this
volume ions are produakandcollected by a small diametesre. The magnitude of this current is directly
proportional to the pressure of the gas in the voluAwain this device is factory calibrated for nitrogen but
the user may change the sensitivity factor for other vacuum gases as is given in ABpendix

Finally after theB/A ion gauge meases a pressure belolvx 10 torr, the quadrupolanalyzer may be
turned onNow ions are extracted from a secormlume These ions are directadbng the axis o set of
four parallel rodsprecisely separated and alignemproduce anearly perfect hgerbolic field.With just the
right combination of radio frequency (RF) potential and direct current (DC) potentiah,avith just the
right mass to charge ratiwill be directed through the rods tdmaradaycupion collector.All other mass to
charge ratios Wlibe rejected long beforthe ionis collecied By carefully scanninghe RF and DC
potentials, a mass spectruoonsisting of a number of ion current peakay be generatetf.the electron
multiplier option was chosen, then the ion emtrmay be converted to an amplified electron curiére
amplified current will allowmass spectrep begeneratedtaa far greater spee@ihe multiplier may also
increase the ultimate detection sensitivity by a factavef 1000.

All molecules havehteir own unique mass spectrumhose familiar with residual gas analyzers will
immediately recognize the mass spectral signatures of those gases frequently encdinetsegubople will
immediately tell you that the cascadiimgensity ofpeaks from 18 td7 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 &rlgekresidual air has not
yet been pumped downlhey would expect peak 44 in even a well sealed stainless chakdhaprie

peak or set of peaknay take longer to identify but commonly available data hasesthe iformation
available on thénternet make the solutions to many of these puzzles availalvlertspecialistsOften all
that i s requiredealso nioretapgaehefigneass XXX p

Of course, in residual gas analysis, you must expect that a nunhferdntgases will produce peaks at
the same timeThe residual gas spectra will be a combination of pure spétfiact, the usemay seethe
mass spectrum of a pucempoundonly when he backfills the chamber with that gas

Pirani Pressure

The Pirani gauge is used for measuring rough vacuum pressures from atmdeplmeabout 1@ torr and
will operate when the filamesare off. The Pirani gauges calibrated at the factorit may be recalibrated in
the future, atmosphere and at high vacuum presswssg 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

TheB/A lon Gauge readoststart when the pressurelislow the Pirani measurement limits (abbut 103
torr). Once on, théon Gauge reads continually protecting the system from over pre3heton Gauge
pressure iseported to the host computer fbe Total Pressure displathat is updatedt the end of each
massscan.

Total Pressure

| 0.000 No Fil Emission

If the Filament Activation Switch is set to OFF or #Filamenst areSleeping because tlsgstem pressure is
above the Target Pressure value on the Operating parameters TEdiattieressureeads 0.000 No Fil
Emission as shown above.

Filament
@) © ON Time Unti Sleep [- Pressure
5.4.Filament Activation Switch N = =y
The filamens, which produceslectrons for both thB/A lon Gauge and the quadrupole analyizer source
areturned off and omanuallywith the Filament Activation Switch in the main Vacuum Plus window
automaticallyunder computer contrabith the settings in the Filament box tive Operating parameters tab.
When turned on by either control, Vacuum Plus will initially keep the filag@nforup to120 seconds (2
minutes) so that the lon Gauge can measure the vacuum chamber pressure. If the measured Total Pressure is
greatertha t he A Target Pressured setting on Opersating
off (putthemto Sleep) to preserve the life of the Filansaarid lonizer The Filaments go to sleep
immediately (do not stay on for 120 seconds) if the TRtaksure is above about 5%10rr.
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 ofayave about 5x1dtorr). When the
icon is oranggthe lon Gaugés operating with the filamentsat reduced emission but the pressure is too high
for the quadrupole. tiheicon shows a glowing red filament, the Total Presseaeingis greater tharhe
Target Pressure setting on the Operational parametegiadate Time UntilSleep countdown is startethe
filaments will go to sleep when the countdown reaches Zé&mlight bulbicon changes taqua (light blue)
while in the sleep staté yellow light bulb icon isshownwhen the quadrupole is in normal operation.
If the Iight bulb icon has a red circle with a wh
because the CCU circuitry has detected a problemeset the CCU circuitryutn the Filament Activabn
switch OFF and the back ON again. Should the filaments trip again, there may be a problem on the
guadrupole probe or the filaments may be burned out.
If the configuration file is saved withe filamens AONO, the automatidilament urn-on sequence is
activatedthe next time VacuurRlus is startedf the Pirani gauge reading is less than al30? torr, the
filaments turn on at a reduced emission leverableon gaugeoperation. When thien gauge measures a
pressure below abobk1072 torr, the quadrupole analyzéegins operation. THen gauge continubl
monitors the vacuurand protects the RGA system from over pressure.
To override the automaticttmn s equence, check the box for AFiI | ai
AOper at i nygo Pias wlndisable the automatic twon sequence when VaculPius 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 pressumisplayis a Mass Sweepr om mass 1 to the unités high
are turned on, the partial pressuradeuts are availablen the Mass Sweep graph in the main Vactios

window.

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 17
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. Www.extorr.com

6. Vacuum Plus Software

The basic VacuurRlus window consists of pressureadoutsgontrols for the filamentgrapts, and a group
of parameter pageshich allowthe user toetup the ExtorRGA, make measurements, and to customize
both look and operation of the system.

6.1 Starting-up
By defaulf the software comes up displaying a grapkitheran analog massveepor a trend line of single
ion measurementand the Pirani Pressuielotal Pressure graph

B Vacuum Plus - [4276]
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Figure 5. Vacuum Plus Graphs at Start Up
A click of thefiSetting® buttonin the upper left of thevindow will ®1¢ DM

Total Pressure

split the screen sodhthe graph as well ashe Setup /Parameter e I e

tabs become visible. asie setup parameter paae]
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Figure 6. Graphs and Setup Parameter Tabs
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A click of thefiPressure Info/Gragtbuttonnear theiStart
Degas® button hides the Pirani PressurEotal Pressure
graph Clicking it againshowsthe Pirani PressureTotal
Pressurgraphin the Vacuum Plus window

A Vacuum Plus - [4276]

www.extorr.com
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Figure 7. Pirani Pressure- Total Pressure Graph Hidden
The VacuunPlus window and theséreesubwi ndows may be resi zed

usual pull the mouse ohé edgdechnique See section 6.19 Graph Window for additional information.
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6.2 GUI

www.extorr.com

The Graphical User Interface (GUI) is shown belblote the Tool Bars, the pressure readouts, the
fiSetting® button the graph scale slideand zero slidex and theSetup/ Parametetabs. The user should
take some time moving the mouse from icon to icashtmwthe 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

thdr system.The factory defaultonfiguration file found on the CDis designated as

fisnXXXX act or yTheeXxXXX. iscthefqud (or threg digit serial number of the CCUhis isthe
factory configuratiorfile which is unique to the unit with which it was shipped and it should lmmlysed
with that unit.It is a good idea to give this file another name with the same .cfg extemslsave it on the
computer hard driveeven if the factory file is corrupted, it may be recopied to your system from the
VacuumPlusinstallation disk

Load the factory configuration file into Vacuuml u s

by

cl

cki

ng

on the fAOpen

taband navigating to the folder that it was copiedd® seerabove theGUI usesa file tab organization to
allow the user to create, edit, andretoonfigurationsThe configuration files have an extensfoRGand

are in the XML file formatThese may then be called up as desired.
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The Setup /Parametetabsgive the user control dhesystem settingsThese tabs ashown below.

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

v Configuration | Communications I Record Data |
Sweep parameters I Operating parameters I|

Figure 9. Setup / ParameterTabs for Operation

As the user changéisesysten settingsa red check mark appears on the fdiese chages only take place
af t e r pplyoldtoniatahe bottom of thabsis clicked When clickedthe new settings are appliadd
thered checks cleared

We will now discuss the contents of edaah

Communications

6.4.CommunicationsTab
The Communications tabontains the controls for the sttty commncaions channel |
serial commanicationl i nk b et w®oemputérh e —
and the Extorr RGA Command and Control Unit (CCU). | &Pt

The fAPort o dbplaysall COM portsthhtiars t Pot [coms ]
present on the userds cor Speed [115200 <] Port t
connected to thExtorr RGACCU by the RS232 cable -

(and the USB to RS232onverter if present) The Communications Setup

number of the COM Port must be COM1 to COM9 to cations [Losal COM por B
work with the VacuuniPlus Software. Communications |} o2 o

The factory configuration file on the Extorr CD has the 1.0 j

AiPorto s et maylmave@ob&dhanged o the [.—_I
correctportnumbeér or t he user 6s ct —J

See Appendix G CONrort Troublebooting for help XML Setup

finding the COMPort number that is connected to the SeicePort [Tesl

CCuU.

Thebaud ratés set by selecting one of the values in the =
ASpeedo dr. Ghoosaltlewighedt seting that

provides error free communications. Most systems will _ o

work at 115200 Baud with the supplied RS232 Cénhel Figure 10. The Communications Tab

USB to RS23Zonvertefif pr esent ) . Reduce the fiSpeedodo setting i
The ACommunicationso drop down I|ist in the fACommu
Porto for most installations

The ARestart/ Retry ¢ o mmutapiottretConmmurscations @busedto © but t on
reestablish communications between the Extorr RGA

The user may also entedata portnamen t h e fA SexrboxwhertakPgstraaming XML data to
anapplication.

ClickthefAppl y o6 butt on and t heffecttReneemlgeetssava go@unfigurationiFilet a k e
with the new settingsbyici c ki ng on the Configuratiorn usad tama it S
AsO button to give i tPluawilldoadttie@awly saved Canflgwation&ime . Vac u
whenever the software iisstarted.

A serial server and the appropriatéteare will allow the system toperate oraLocal Area Netwadk

(LAN) or a Wide Area Network (WAN).
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6.5.Configuration Tab <

The Configurationtaballows the user to reestablish the Configuration ]
factory settings or to store his own operational setting
The contents of all theperationafolder tabsare stored

in anXML file format. A S aAs@ wi | | call

box which will allow the user to nantkis Model [300 s 427
configurationfile as desiredThe last savedettingswill File Mame [C:\Usersheolin\Deskiop'RGA CONFIG FILE
remain in effecby becoming th default setting for the

next startuplf, at some later datéhe settings are Deseription {4ir Leak + PTA

changed agairthis previous setting may be called up
using the configuration file namander which it was
saved Caption |42?5

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

Note that this talblso gives the option of adding a
descriptionanda captionto this configurationThis
description and captiomay then become a label for
printouts and data file#\lso note that a Model Number Open.. | Save.. |
Serial Numler and date of creation also follows this
file.

LCanfiguration File

] ] ] Figure 11. The Configuration Tab
The CFGfile may be read using any teadlitoror an

internet browserChanges in the configuration file could be made dirgotly the text filebut the user must
do this with caution.

6.6. SweepParametersTab s

The most fundamental quadrupole RGutput is the
analog mass sweephe graph generated is directly
proportional to the ion curremeasuredt each mass
to charge ratioThis graph will have mass on the
horizontal axis and pressure or ion current on the

Sweep parameters |

Scan speed |48 ¥ | /sec
vertical axis.On theSweepParameters talbheHigh =
Mass,Low Mass, Samples per amu and Scpaesl Low mass |1 ] am
may be setNumbers may be typed into the High mass [51 j e
appropriate boxes or the dpwn arrows may be used =
to change the valueShe low mass must be less than ~ Samples/amu = =

the high mass and the lowass may not be set below
1. The high massaynotbe setabove the mass range
of the systenteing usedAn allowed value will
display a green backgroumd valuewhich is not
allowedresults in a red backgroumathd afrowning facewith an error message at the top of the. Tidte
sweep will start at about half an amu belowlther Massandstopatroughly half aramuabovethe High
Mass

Figure 12. The Sweep Parameters Tab

The Samples/amsettingis the number of evenly spaced samples taken within a one amu masg hésge.
value must be an integer betwegand20.
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The Scan feed is the number of samples measured per second. Theustehoose from the valuesthe
drop down menu.

The Samples/amu and Scan Speed settings together determine the time required fdfa sgample, a

scan speed of/@c andh samples/amu setting of 10 idproduce a scan rate of 1 amu isggndsor 0.2

amu / second

Click A fpplyo and thechanges made will take effedthe red check will disappedrhe user may wish to
save these settings in a new configuration file.

o 1 O

TheAiGOO0]1Scdd and ﬁuSoTls,G,— in the main Vacuun®lus windowcontrol Sweep

operation

The MmMGOK St dutton s@ecta thedcontinuokass Sveep modeThe sweep stagtat about half an

amu below thé.ow Masssettingandstops aboubalf an amu abovéhe High Masssettingand will repeat
continuously

The A1 Scanod bingle MassSvermnhoded sirgle swhep staBts about half an amu below the

Low Masssettingand continues to abobialf an amu abovihe High Masssetting. The RGA theanters the

Stop modeThe RGA will remain in the Stop mode until another singteepis started by clicking he A 1
Scand button again or the continuous sweep mode i
Clicking on t dbertsthie SufréhPsoambelRGA willremain in the Stop mode untilaiher

single sweejs startedbyci ki ng t he Al Scand button or the conti
on the AGOO button.

The factory setting has the system scanning rapidly from mass one to the maximum massfo(ife,
200 or 300 amu)f the user is looking at the ridsial gases during pump down, he may wish to conatntr
on only the first 50 amuDo this by setting the low mass to 1 and the high mass to 50.

Since there is always a speedh d i to nogatiadeoff, the user may wish to reduce the noise by
decreaing theScan speed value
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6.7.Operating ParametersTab -~ Operating parameters
Under this tab the mode of operation may be changed as w
as theFocus \bltage, Electron Energyhé Filament Emission, Mode [Mass sweep ~|
and the unit$n which theTotal Pressurand Partial Pressures Focust |20 ﬂ\"
areexpressed' Electron Energy | 70.0 j‘ B
. L . Eilament Emission| |20 =l
The optional electron multiplier is also controlieader this El;:;":::u“”;::m ="
tab. Enable [~ __Disable
=1
1020 =
1.e3
6.7.1.Mode S
Pressure units |Torr ﬂ
Currently the Vacuurnlus Software supporteareemodes. AutcZers | OF ]
Filament
These arélassSweep, Trendand CalibrationAll may be . L N R
selected from the drop down menu in the Mode box, as she | Flament Faree OFF on Startup I _Uncheck. |
below. Target Pressure |'|.e-? |T0n ﬂ o

Mass Sweepelectghe analog scams was discussed in
section6.6above Trend is the
Mode ’Mass sweep j graphical output of those mas
W intensities (partial pressures) placed into and activated in the mass table
When Mass Table or Trend is selegtedraph is generated which shows the
peak heightsdue to the ions selected in the table as atiom of time.Each
traceuseshe color selected in the Mass Talllee scale and zero functions
Figure 14. Mode Drop  are the same as for the analog grajtis mode is further described in section
Down Menu 6.9, the Mass Table

Figure 13. The Operating Parameters Tab

TheCalibrationmodeis usedo resonate the CCU Ri®il asdescribed in thResonating RF Co#ection,
4.11above
6.7.2 Focus
Focus controls the potential which draws the ions out abtingource grid. It is factory set to give a
standard response to a calibration compound at the factory. Thissaglhe t o sui t t he wuser
as the probe ages but is recommended not to deviate too far from the factory setting.

6.7.3 Electron Energy and Emission current
Thefelectron energyis the potential placed between the filament andahsoure 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 sendigwity
opeating witha 70 eV electron energyhe emission current may be set between 0.1 ma and Bhaa.
electron energy may be user Between 11 and 150 volts. However, not all combinations of emission
current and electron energy may be set at once. At loviages, 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
iEl ect r oimjusBhe pategtial differenqaacedbetween filament and source grichélirue electron
kinetic energy must be corrected for the contact potential difference between the thoria coated filament and
the platinum coated source gri@his contact potential differenogay place the electron kitie energyas
low as3.7 eVbelow theii E1 e c t r o Ther&mustralgoyb® 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 an  fithé ainit was
shipped with thelectron multiplier option. The Multiplier o
is turned orby checkinghe Enablebox and turned off by Muliplier Volage [1020 j v
clicking thefiDisabled button Click thefAp p| y 6 b u bultiplier Scale |1.83 o
the changes made will take effeEhe Multiplier Voltage
which determines theaultiplier gain,is setto thevalue Figure 15. Electron Multiplier Control

entered hereAn allowed value will display a green

backgroundvhile avalue which is not allowed results in a red background

The Multiplier Scale setting corrects tteportedpartial pressures for the multiplier gaiThis correction is

applied to partial pressures displayed in the Mass Sweep andMogledMass Table graphandalsoto the

Intensity values saved in the Record Data Mode.

The gain of the multiplier must be measured to find the Multiplier Voltageswthiat corresponds tbe

Multiplier Scale setting. To measure the multiplier gain, note the height of a relatively smakligietiie

Multiplier disabled(using the Faraday Cuphd adjust the Mass Sweep graph Y @Sealé® slider, located

at the leftedge of the Mass Sweep graph, so that the top of this peak is about half of the Y ax@iskale.

on the Enable box in the Electron Multiplier section and €9@@¥ for the Multiplier Voltage setting and

1e3 for the Multiplier scale valu€lick thefiApp | y 6 button and the oddfietanges ma
several mass sweeps have completed, note the heightpretheusly measuregeak and increase the

Multiplier Voltage setting until the peak is the same height as in the first measurBaeimbeto dick

themPAppl yo button for the change to take effect. Al
Voltage adjustments so that the voltage has time to settle to the newhatikeeck that the peak is the same

height with the Multiplieoff,cl i ck on t he #ADi sabl eo b.Alotveenerabnrass t h er
sweeps to complete so that the voltage has tirenooff. Measure the peak height several times with the
Multiplier on and then off and adjust the Multiplier Voltagendfcessary, until the peak is the same height in

both cases. Thessulting 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 fogain of 1000at m/z 18 and this usally all the gainthat is

required for met RGA applicationsAs a general rule, timcrease the lifetime of the multiplier, use the

lowest multiplier voltage which gives the gain desired.

6.7.5 AutoZero
Whenselected 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 thengkliminating baseline offsetSince

extremely low current measurements can suffer from baseline drift
due to themal or other environmental factothjs function is used
Figure 16. AutoZero Drop Down Menu g reduce the effect as much as possibie dropdown menu for
AutoZero is shown inigure 16. The user may choose to turn
AutoZero off,or enablet before each sample measurement.
AutoZero is mportant only when attempting to measure very small p&desprice paids a doubling of
acquisition time.

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 25
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. Www.extorr.com

6.76. Pressure Units

Pressure units | Tan -

The system may displdgtal pressures and patrtial
pressures using a number of different units. The units
chosen may be selected f -

down list Filament Force OFF on Startup [~ Uncheck

Target Pressure |‘I &7 |T0rr ﬂ o

lon current
FPazcal

AuteZero

Unitso d

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

The Filament On check box afi@ffo button manually Filament

control the filaments. To turn the filame@s, check On W _Off |

t he On box and click t he Filament Force OFF on Startup [ Uncheck Click on
fioffobut t on and then AAppl Targel Pressure. [1:67 Tor <~ €W ament s
Off. The filaments may also be controllesing the

AFil ament Activation ¢ acuum

Plus window. Figure 18. Filament Control

The AFi |l ament For c eoveQideRthe ¥ acuuBRiua automabicfilarmeotrutom o |
sequenceThis automatic sequence is enabled if the configuration file is saved withithe a @red.t \Wh e n
the AFi |l ament F or iseheckeBte filanmentsSiillaemairuoff antil turmed on manually
using the Filament control here or the Filament Activation Switch in the main Vaelusmvindow Click

t he @A Unche ekdvethechetkmadnd enable the automatic turn onseque@dei c k A Appl y
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 arentinuallyon. If the measured Total Pressure is greater than the Target
Pressure, Vacuum Plus will turn the filaments(pfft themin the Sleepmodg@ to preserve the life of the
Filaments andonizer.

The Pressure Unifer the Target Pressure setting are selected frordrtigedown listo the right of the

Target Pressure value.

The Target Pressure is set te7ltorr at he 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.

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.

Filament

" ON . Pressure
@ & OFF Time Until Sleep |- infofGraph

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 5x16 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 Oblt the chamber pressure is too high for quadrupole to ogalatee about
1x10* torr), the light bulb icon is orangend 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 Obut the Total Pressure reading is greater than the Target Pressure setting, the
light bulb icon shows a red glowing filamearid 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 Remainingtdown 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. I f the measured Tot
setting, the filaments will go to Sleegain 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 miniEment Sleepvith 2 minute (120 secondhlamentsOn cycle will repeat
indefinitely if the chamber pressure remains greater than the Target PeetiogeC | i ck once i n t
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i mer to 10

to re-startthe 120 second countdowrhe Filaments will immediately go to sleep if the vacuum chamber

pressure is above 5xiforr.

If the Filaments are turned O&hd the Total Pressure reading is less than the Target Pressure setting, the

light bulb icon is yellonand 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

I f the | ight bulb icon has a red ci
because the CCUrcuitry has detected a problem.
- Filament
* OM - Pressure
 OFF ‘_/'i\., Time Until Sleep |- Info/Graph

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

Figure 25. Filament Tripped

rcl e with

a

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 orgtiedrupole probe or the filaments may be burned out.

6.8. Calibration Parameters Tab &

The Extorr system comes with a factory tuning whi

can always be reestablishiegl loading the factory
configuration file None of the tuning parameters
should be changed greatly from the factory setting:
The system worked best with the factory set
parameters but these may require slight changes ¢

time.

There are, however, tirmavhen a special tune may
be helpful. An example of this may be when a very
weak signal requires less than unit resolution or a
fractional mass must be resolved from a peak next

it.

Low Cal High Cal
Mass |1 ﬂ armnu Mass 300 ﬂ armnu
Resolution [§10 ﬂ Resolution |2350 ﬂ
lon Energy |5.0 ﬂ lon Energy |3.0 ﬂ
ition [0.48 -l ition 052 -l
FPosition = Pogition =l
Uit . -1
10.00
-y W Total Integrating Cap j pf
Partial |ntegrating Cap |3.00 ~et
S/N |4276
Total Sensitiviy |1.61 AdbSan
Firani Calibration Partial Sensitivity |5.8-4 Adtor

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

The calibration paranters allow for the changing of
system resolutioand sensitivityThis is also the

Calibration parameters

place where the Pirani gauge may be calibrated.
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Figure 26. The Calibration Tab
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6.8.1 Low Cal and High Cal

Because of thiénearity andstability of the Extorr system, the resolution and sensitrguirescalibraion

atonly two points within the mass rangehese are theow Cal and High Cal points along the mass axis.

We designate their location by placing values in the Low Cal Ma$sh& High Cal Mas#ll mass

positions are linearly placed between these two points or extrapolated beyond thes&hmimsv Cal

Position allows for an offset so that a known low mass peak may be placed in the corraciategsssition.

Similarly, the Hgh Cal Position can be used to place a known mass peak at its correct pbs#éiamass

scale will then be calibrateAgai n, to actually make t helcedanges, t

Resi dual gas analyzerstarmhiius urmad drys rtumatw, tthh rfiaung h
range, the peaks are set so that the valley between twoheigiail adjacent peaks is abd® % of the peak
heights.Setting a low cal resolution, at the low mass position and a higesmutionatthe high mass

position allowghe usertoadjust or t hi s A Ueiuser mag expiole whe iesolntion function by
changing the values and observing the width and sensitivity of the resultingiReakse mber t o A AppP
changesThe user may choedo save the resulting configuration,n@t, but he can always retutmany

other saved configuration by reopening it.

The intensity of the peaks may be changed by changing the ion eGeegyer sensitivity may be gained by
increasing the ion energynfortunately, the quality of the peak shapes tend to suffer when the ion energy
becomegoo high.Again, the ion energy isterpolatecbetween anéxtrapolatedeyond the two mass cal
points.

A description of this tuningrocedure igjiivenin Appendix Cof thismanual.

6.8.2 Unit Information
The information under Unit is the model and serial number aiithee r 6.sThes€k@rd usefwhenusing
multiple CCUs or whemodel or serial number specific information is requested

6.8.3 Pirani Calibration
The Pirani gaugdocated in the base of the Extorr probe, is factory calibrated. After a period of use, the user
may perform a two point calibratiomhe first is done bglickingt he A1 ATM Recal i brateo
at atmospheripressure. The other is donedligkingt he A Zer o Recal i bratedo when
below 10* torr. Remember talick thefiApplyo buttonafter each of these recalibrations.

6.84. Total and Partial Integrating Caps
The total and partial integratircapacitor values for the ultsnsitive 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 piolgeneralthe sum of the partial pressure peaks should roughly
equal the total presse. 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 scarcovhjulbtesaboutonce per
second.

6.8.6 Unlock Diagnostics
TheUnlock Diagnostics box &bws the user tentera password to unlock tleentrolscontained in the
Diagnostics Tab. See 6.14.
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6.9 Mass TableTab
The system may also be setup in a single or multiple ion monitoring mode for use in leak detection or
processmonitoring.This is done by placing ion inforation into the Mass Table and selecting Trend from
the Mode drop down menu on the Operating parameters tab

Mass Table 1

Samples  |300 Add | | Clear ‘

Audio Qutput (Selected Charnel) v Disable

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

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

Yes Mo 2 21 mz
Yes Mo 16 2 mz
Yes Mo 15 21 mz
Mo 28 21 mz

I

Yes ™ 2 B -
L]
[

High
W arning

Low
Wi arning

Low
Alarrn

Yes Mo 44 21 ms
Yes Mo 933 Total 21 ms

w @ e W R
-
@
i
oo oo oo o oo
o oo o olo o oo
o oo o olo o oo
oo o0 o oo o o0

Ve Ho g8 Piani 21 s

Figure 27. The Mass Table

Enterthe mass to charge ratiothie ion tobe monitored in the llss columnA description may be entered,
suchasi Hy d r dogneass@by double clicking in the Description cell to select it and then entering the
desired textA graphcolor for each mass may be selected from a drop down menu invoked by double
clicking on thegraph colorcell. Eachmass tablentry may be enabled or disableddbigking on the

Enabled cell anditherchecking or clearing the check bfox 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 &#99for the Total Pressure a9@8for the Pirani Pressure.

Dwell times may be set with tldrop down menu from each cell in the dwell coluifine actual time taken
for a measurement at one mass is five times this dwell Bive measurements are taken across the peak
and thdargest measurement is tbee reported.

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

OneDataSamplepointin the Trend modeonsists of a complete set of measuremeinddl enabled entries
in the Mass TableThe Data Sample points are displaysdoressure or ion curremm the vertical axis of the
Mass Table graph in the main Vacuirius windowand may be saved and exported usihggcontrolon

the Record Data tab.

The ime required to make orleendDataSamplemeasuremennay be calculated by adding together the
actual Dwell TimesDwell column setting * 5 measuremeytsr all Mass Tableertriesthat are enabledror
example, the Mass Table in Figlte abovehas the Dwell Time set @ilms for each entrgnd all are
enabled The actual Dwell Time for each entrydsms * 5 measurements which equbléms per entry.
There are @nablecentries in the table so the totaieis 9 entries * 500ms actual dweilite per entry
which equal®©45msfor each Trend modBataSample
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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 numbdatafsamplesn a complete Trend Scan

This value must be an integer between 100 and BO08e produt of the value in the Samples bard the
number of entries in the Mass Table must be less than or equal to 45000. Smihbes of Samples is set

to 5000, the maximum number of entries in the Mass Table is 9. If there are 16 entries in the MafiseTable (
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 theetioiesd to complete a Trend
Scan.For example, the Mass Table in Fig@ieabovehasthe Sanples boxvalueset to 300. So one Trend
Scan would consist of 300 Samples and each Trend Data Sampl@4&kesas calculated above so the
total time for one scan B45 ms* 300 Samples which equat83.5seconds o4.7 minutes.

The Trend Scan Time @lisplayed on the horizontal axis of the Mass Table graph in the main Vdauam
window and the maximum value is determined by the Dwell Time and Sample saftidgscribed above
Use a greater number of Samples and longer Dwell Tianedowly changingorocess or to monitor pressure
changes over long periods of time.

Again, the nAp glickedbefdrathese sattingswilstake difect. The table may be ealited
saved in aonfiguration file at any timas described in section 6.5.

éo 1 o

TheOdaG Al Scano al— _ — 'i®OtAemain Vacuur®lossindow start and stop a
TrendScan.

The MmMGOO St autton s@ecta thedcontinuolieend £an modeWhen one Trend Mode Scan is
complete another starand this repeats untiltieS TOPO0 butt on is pressed.

T he A lbutdr selacts the Single Trend Scande.One complete Trend Scan will occur and then the
RGA will enter the Stop modé&.he RGA will remainin the Stop mode until anothein§le Trend $an is
started by clickingthé@ 1 S c aon agairbouthetcontinuous Trend Scamde is selected by clicking on
the AGOO0 button.

Clicking on t dbertsthe&iiredtFrendMode & The RGA will emain in the Stop mode
until anotherSingle Trend Ban is started by clickig t he A1 Scano bTeehdScam or t he
modeisselectetdy cl i cking on the AGOO0 button.

Actual eration requireselectingTrendfrom the Mode drop down menu on the Operating parameters tab
This mode selection is explained in section 6.7.1.
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Audio Output [Selected Channel] v

6.9.1.Mass Table Setup for Leak Detection _ Disable |

The Trend mode mayebsetup for vacuum leak checkiwith an audio output for the intensity of the leak
detect gasA leak may be found by listening to the audio torstead of watching a mass peak on the screen.
A leak detect gasuch as Helium at Massiglenterednto the Mass @ble Helium is usually the gashosen
butany other leak detection gases may be uBee 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 outptirst check the Audio Output (Selected Channel) check box on s Nable

tab. Next,double click on the Audio cell for the leak det gas and check the box therecKbn another

celt o update the tabl e an dforthéaohanges madetdke effect Thelwdioin Ap p |
cell for the leak detect gas wihange to YeOnly oneof themass table eri'lscan have the audio output

enabled.

An audio output will béheardas soon as the Trend mode is entelfatb audio is heard, first check see

that the system is in thedhd modethe Audio Output (Sele@d 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 ScalandZerodiders, located to the sides of the graptgng with the dwell timsettingto get a
smooth baseline tort®ut use a short dwell tinfer fast response

When tle plotof the leak detect gas near the bottom of the trend graph the sound has a low frequency
the signalntensityincreases theoundfrequency increases. A leakll be indicated by a rapid increase in
frequency as the leak detect gas is applied to the location of th&leed.the sound is tied to the intensity
level on the screeselect thdinear plot moden the Plot tab by clearing the Enable Logarithkiaxis
check box if necessary
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If a multiplier unit is being used aride pressure is below 2@orr, a leakis best detected with the multiplier
option turned orata gain ofabout1C®.
The Mass Table graph belowasts Helium, Air, and Total Pressure pdaturing 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

6.00e-7
5.50e-7 -~
5.00e-7
4.50e-7
' 400e7
3.50e-7
3.00e-7
2.50e-7

TORR

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 Pres$adgout 55 x 10 torr with partial pressures of

Mass 28 N.) of about 4 x 10 torr and Mass 32Q: ) of about 1 x 10 torr. The ratio of Mass 28 to Mass

32is about 4:1 indicating that axir leak is present (in airfNo O; is about 80:20). The partial pressure of

Mass 4, Helium, starts out at zero on @inephand the audio outptiias a low frequendyecause its

concentration in air is only about 5ppm.

When the helium is sprayed near the leak, its partial preaadtbe soundfrequencywill 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 bBéalisa taige

has a lowesensitivity 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(andthesoundfrequency decreases as tipartial pressures of nitrogen and oxygen increase

shown in the graphThe helium spray was then moved back over the leak a second time to pin point the
location.

To turn off the audio output, <cl i cklededChatnel) i Di sab
check box on the Mass Table tab and then c¢click on
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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 talgivesinformation on system operatiohhe valuesare updated at the end of every s@re

user will find this informatiorvery useful especiallyif trouble shootings required The factory support
personnel will ask for the values on this page when trouble shodtiegop paraneters reported hereea

fi De gurend, @ E | e ¢ tTemperatum@within theelectronics bo{CCU), the voltage placed on the
electronics by the power supplie ltage placedcrosghe filamens, theresistance of thlaments, and

the temperature at the base of pinebe.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 acrosthe filamentslivided by the resistance.

Below these readingseafurther operational readings labeled with the acceptable ranges for these readings.
fiSource 1 currentis electron current to the source gfi@ource 2 currentis electron current to the B/A
section of the ionizeAiRF Ampois from the RF section ohe electronics and is roughly proportionathe
high mass value in sweephefiPirani Corp andfiPirani Temp are proportional to the Pirani wire
temperature and, when added should be roughly@ | t o P+#FBoandiii FBBareepsogortiondld
the DC voltages on the rodBBA current idngurrent to thecollector wire in the B/A lon Gauggection of
the ionizer Reference and Ground rafe voltage references whitdst the operation of the analog to digital
converter and should be within thenges givenThefiFocus D reading should be aboetjual to the value
entered into th focus box undethe Operating parameters tdie fiRepelled readingshould be about equal
to the value entered into the Electron Energy box under the Opgratimgeters tab, less 2 volfsthese
readings are not as described, a short circuit may be present in thefipiiaipeent Powear indicates how
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much of the availale fla me nt power i Bilancent DAG ro&rdeaynd Fine givd information
about the regulation of the filament.

iAFi | &mtasn ti n dthe ©petatng Mode of the Filaments. Filament Off = 0, Filamerit Gfaiting

for Rough Vacuum = 1, Fitaent Oni Waiting for High Vacuum = 2, Filament GnNormal Operation = 3,
Filament Offi Tripped = 4 Filament Asleepp Waiting to Hit Target Pressure = 5, and FilamentiOn

Waiting to Hit Target Pressure = 6.

fiDegas Time Lefi showsthe remainingtime, in secondsof the ionizer Degas cycle. The Degas is started by
clicking Demgdshde hbtttacon near the top of the main V:
lasts for 10 minutes (600 seconds) and may be ended early by clickimndetpe® button a second time.
ATot al Pr e s s ur e oaredopticatés Bfithe eeadbuts Rtrthe s ofl theemain Vacuum Plus
window.

6.11.Plot Tab Plot |
The Plot tatallows the user toustomize
theMass Sweepr Mass Tabl@raphsand Enable Logarithmic ' &wis [~ _ Disable

the Pressure Infgraph Plot Background Color |:| FPale green =
The Enable Logarithmic Y Axis check bo: PictLine Color [[ Green  ~
andfDisable button, near the top of the ScanBosiion Coior [ Bke <]

tab, control the Mass SweepMass

H - Pressure Info Graph Settings
Table graphCheCklng the bOX prOduces € Enable Lagarithmic 7 Axiz [ Dizable

logarithmic plot and clicking on the ProniPresuasConr [ Fed <]

fiDisable button returns to a linear plot. ToulPressre oo [ <]
The background color of the Mass Swee| -

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 Rrani Pressure Color and Total Pressure Color drop down menus set the colors of the plot lines on the
Pressure Info graph. The Enable Lotfarnic Y Axis check box generates a logarithmic Pressure Info plot

when the box is checked and clicking filsisabled button returnsittolinearplo€E!l i ck A Agpl yo an
changes madeill take effect.

6.12.Print Tab & Brinting
The Rinting taballows for the selection of [ |nyerted colars
what will be printed when Pring selected W Configuration File Name
from theFilemenuort h e @A Pr iisn ¥ Description

clickedin the main Vacuun®lus window W Total Pressure
The mass graptolors may be inverte ' Birani Pressure
produce a dark on light print out instead « 5/10/2023 10:50.05 AM
light on dark The configuration file name, e famat [isystem defaull -]
the contents of the &criptionbox on the .
Confi : : Time format |[system default) ﬂ
guration tab, along witthé Total
Pressure anBirani Pressureeadings may Help | ..... Diate formats--— j
also be include on the print ouby
checking the corresponding box.
Theformat of theDate and Timen the
print outmay also be changéubreusing Figure 32. The Printing Tab
thedropdownlistsCl i ck AAppPl yu anu uc
changes made will take effect.
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6.13.Log Tab [

www.extorr.com

A log of CCU to computer communicationssisown in this tabHere you can follow the communications
between the Vacuuilus software and the Microprocessors in the CCU. This information may come in

handy for trouble shooting. It will clearly tell you whtrere is no communication in the case of an incorrect

port seting, power failure, or cable being unplugged.

Clear | Save

[ Options.... | <<| |)‘>>|

Log

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]"

00000460 08:45:24 Communication thread is restarting

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

00001350 08:45:24 Mo download required; code i consistent
Q000040 14:40:14 Scan restarted (1)

0000040 14:40:15 Device reports flament is off

0000040 14:40:16 Scan restarted (1)

Q000040 14:40:24 Device reports flament is on

4 n

file format elf32-little

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

0000040 03:45:24 Communications thread terminated successhully

0000040 03:45:24 Communications thread terminated successfully

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

Q0001350 08:45:24 Memory checksum on 18392 bytes: 0x001 dbEES

0000040 14:40:04 Saved configuration V' 'C:\U sers\J ack\Deskiop\RGA CONFIG FILES'snd04_factory_cal.cigh”

m

Figure 33. The Log Tab

The user may also use a number of featwrési ¢ h

ar e

d i sQpfioasy eldu tptbssendThie h e

options popup box allows for dorcedscan restarforced loading of the operating parametassyell as

sdting a number of trace options

e

Cancel |

Debug Options

Log lirmit [E_ jl % 1000 [0 means "no limit")

™ Trace Read of configuration file
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 Tak =
The Record Data tab contains the controld-iter Data LoggingData from he Mass Sweep or Trencbahe
may be saved in a oriige, in multiple files or data logging may beirned Offon the Record Datalb.
The multiple file mode also has several opgiom determine when each individual file is created saved

The data is saved in a CSV file form@his Comma Separated Values (CSV) file contaiam text ASCII

character fields, separated by commas, for the &adelime (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 tgbThe CSV file may be viewed and changed text editor such as Notepad.

The Configuration file parameters are saved atxginning 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 opemdideoConfiguration

tab (using the AOpend button) and the Operational
may be reloaded into Vacuurius.

wi ndow. The button appears pushed : =i changes

Clicking the button again wiknd Data LoggingT he butt on appears released al
Recordingd button. File Data | ogging may al so be

andfiUncheclb buttononthe RecordDatat . To st art recordinghechidppl
button. Click on the AUnchecko button and then AA
See Appendix H, Analyzing Recorded Data in Hmiln

Microsoft Excel for additional information.

6.141. Recording DataOff

* Mo file
Fil e Dat a Lo g g| ng i s t U © Toonefle [Enter file name) 0 fil
radi o button is selecte | ] lyo b
for this change to take effect | f tStop A St
Recordin g 0 butt on i s Plasl " Tomultiple files  (Enter the directory name) cuum
window when the gdeda fil - B
frowning faceandthefi No f i | e name Erealion aptions
error message is displayatthe top of the Record
Data tib. Click thefi St ar t / St obpttorRe ¢ «
again to clear the error message.

")

@) ta) e

—

Data File Recording ON [ Uncheck |

Figure 35. The Record [ata Tab
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6.142. Recording Data to One File
The Sngle datafilemodei s sel ected by <cl i cki ngonthenRedord PatéhTo one

Click on thefiMore Option® button next to the File Name box to display the Save As window.
Navigate to an existing folder oreate a new one usingetisaven drop downmenu at the top of the

window. Enter the desiredame in the File name box at the bottom of the windowsatett Comma

separated values file (*.csv) in the Save astype bbx. @ k on t hedochsetheRaseAbut t on

window.
-
&Y Save As M

Save in: | RgaSweepData Ll C’F Ed~
Name - Date modified Type
£:| SweepDatal.csv 8/24/20152:223PM  Microsc

< m »

Fie name:  [SweepData2]
Save as type: lComma-separated value files (*.csv) ﬂ Cancel |

Figure 36. Record Data Save As Window

The path to theelected foldeand the file namare shown in the File Name bor the Record Datalb.

* To one file (Enter file name)

.........

C:\RgaDataFiles\RgaSweepData\SweepDataZ.csv

Rsrasd

Figure 37. Record Data File Name Box

Next, dick on thed A p p | yron theuRedorml Data tab

Data Loggi ng wiStalt/Stdpreegc onr dvhregnd tbhuet thon i s Plasl i cked i
window. A Mass Sweepvill start over at the Low Mass setting,tbe Trend mode will reset the first entry

in theMass Table

The specified file is created in the selected fol
Recordingo button is clicked again or the disk be
The last recordppended tthe dataflevh en t h e f St wtpnisRlekednaydontaig aparbal

sweep odata foronly some otheenabled entries in the mass table

DataRecording may alsbe controlled withthe Data File Recording On check box ditdncheclo button e

the Record Data TaRe me mber to click the AApplyodo button whe!
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6.143. Recording Data to Multiple Files

The Multiple data file mode is selected by clicki
Data Tab. MdreiOption®o romu anexfito the File Name box to display the Browse for
Fol der window. Navigate to an existing folder or
Browse For Folder &
Perflogs 4

Program Files
. Program Files (x86)

ProgramData

|

Recovery
4 |, RgaDataFiles
RgaSweepData
RgaTrendData

. Riot Games

Folder: RgaSweepData

[ MokeNewrolder | ok ][ concel |

Figure 38. Browse for Folder Window

Click on the finGHésdh butt on when

The path to the selected folder is shown in the Directory Namerbthe Record Datalb.

* 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

6.14.31. Recording Data to Multiple FilesOnce Per $an Option
The A On c eoptpprasrthedefawdt seltingWWhenthe Once per scaaptionis selecteda new data file
is created and saved for eaxdmpletescan in the Mass sweemde. h the Trend mode new file is
created and the data is sawdtér all enabledentries in the Mass Table have been measured for the number
of times specified in thBlass Table Samples b¢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

G

modes using 1 Q@ thd Bamo/acbuaPius window or also in the single Mass Sweep or

single Trend Scan mod T usi ng the A1 Scand button
In the continuous Mass Sweep or continuous Trend Scanfnade i ng t h e, Déta3d.Ogyingbmillt t o n)
begin when the fAStart/ Stop Rec o Pldsiwndpw. AiMass weep i s ¢
will start over at the Low Mass setting, or the Trendimwill reset to the firstnabledentry in the Mass

Table.

A data | ogging f i EXXXXXaMedMMiDDaHsHsMIVISeSc. rastvad i s cr eat e
selected foldeat the beginning of the scafhedl X XXX X6 in the file name is th
followed bythed Y YYY O vyear , the AMMO mont h, the ADDO day,
Data isappended to the file until trend of the san in the Mass Sweep mode.the Trend Modejata is

appended to the filentil all enabled entries in the Mass Table hbgen measured for the number of times
specified in the Mass Table Samplex @ complete Trend Mode Scaiihe file is then closed and a new

data logging file is createat the beginning of theext scan.

Data files continue to be created for each sgatittheil St art / St op Recordingodo butt
disk becomes full.

The last recordppended tthed at a fi |l e when the AStop Recordingo |
sweep or data for only some of theablecentries in the masalble

Data Recording may also be controlled with rega File RecordingOoheck box and fAUnche
the Record DataTab Remember to click the AApplyo button wh

To record data in the single Mass Sweep or single Trendi8ode usi ng t he fifilstclglc and b
on the @S @“ ih dhe maintVacounPlus windowto haltthescan Next c¢cl i ck on th

Recor di n genabledathloggimgCt pck t he Al aSdcdata loggirm will begim

A data | ogging f i EX&XXXXarmedMMiDDaHsHsMIVISeSc. kastvad i s cr eat e
selected folder at the beginning of the scan. The
foll owed by thdé MMOY Ynvmtyhearn het idODO0 day, and the i
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Data is appended to the file until the end of ttensin the Mass Sweep mode. In the Trend Mode data is
appended to the filentil all enabled entries in the Mass Table have been measured for the nutithes of
specified in the Mass Table Samples box (a complete Trend Mode Scan). The file is theardldbed
RGA will remain in the Stop mode.

Additional single scans may be started and their corresponiditaglogging files created by clicking on the
i B ¢ abutton

Data logging may be endédy ¢ |
besel ected by cli

i ck&ngp oRe buttoaa iiercgniinuous Sweep mode may
cking on the AGOO button.

6.14.3.2. Recording Data to Multiple Files On The Hour Option
When the AOn t he hamewdatalagging filsicreatedsandssavifaeeverydalir that

the RGA is scanning in the continuous Mass Sweep
button).
Data Logging wil |l olpe cRiec owhdd m gtoh eb uft Stoanr tiPRStc | i cked

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 |l ogging f i EXXXXXaMerdMMiDDaHsIMINMSSe cBatbai s creat ed
selected folder at the beginning of the scan. The
foll owed by the AYYYYO year, the AMMO month, the
Data is appended to the file urttie endof 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 Hoaitast record appended to the data file

may contain a partial sweep or data for only some of the enabled @nthiesnass table.

Data files continue to be created for each hour of scanning unfibtheo p R e butian & clickgdar the

disk becomes full.

Data Recording may also be controlled with Dsa File RecordngOoheck box and fAUnche
the Record DataTab Remember to click the #AApplyo button wh

Large data logging files are generatesihgthis recording option.
RecordingData fora Mass Sweep from 1 amu to 100 amu with 10 Samples / anau3uath speedf 144 /
secondor 1 hourproduces a Data logging file of ab&@8MB.

6.14.3.3. Recording Data to Multiple Files At Midnight Option
When the AAt mi dnianévidaialoggny fileoiscreatesl ansl saved forteeed/ day that the
RGA is scanning in the continuous Mass Sweep or ¢
Data Logging wil!/l begin when the AStawmhRluSt op RecoO
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 | ogging f i EXXXXXaedMMiDDaHsHsMIVSeSc. kastvad i s cr eat e
selected folderatthee gi nni ng of the scan. The AXXXXX0 in the
foll owed by the AYYYYO year, the AMMO month, the
Data is appended to the file until the midnight hour on the current day is reachedisiihg &be is then
closed and a new data logging file is created to store the data for the ne}tel#gst 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 filescontinu¢ o be created for each day of scanning unt
again or the disk becomes full.
Data Recording may also be controlled withfthat a Fi |l e Recordi ng On check b
the Record Data TalRemembet o cl|l i ck t he AApplyo button when usi

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 logginddiof about60MB per day.
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6.14.3.4. Recording Data to Multiple Files After N Sweeps Option

When the AAfter N sweepsoO opti on andsavedéehbteonthitsl , a n
data forthe number of scans specified by the valuthe N = boxThis value must be an integer between 1
and1023

Numbers may btyped into the boxr the up down arrows may be ugeadhange the value

Data Logging wil/l begin when the AStartRISt op RecoO
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 | ogging f i EXXXXXaMedMMiDDaHsHsMIVpSeSc. rastvad i s cr eat e
selected folder at the beginningtoh e f i rst scan. The AXXXXX0 in the -
CCU followed by the AYYYYO year, the AMMO mont h,
Data is appended to the file until the number of scans specified by the value in the N =dmoweted.

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

Data files continue to be created for each groufiNgfscans until théiSt o p R e buttan i clickedir
the disk becomes fullhe 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 Brsga File Recording Onchecklx and A Uncheck?o
the Record DataTab Remember to click the AApplyo button wh

Large data logging files may lgenerated by this recording option.

6.15 DiagnosticsTab

Diagnostics is a locked function which may be usgthe factory for trouble shooting as requirgdr the
curious, this may be unlocked bypingfie xt or r 6 i nt o i n tUhlackDi&agnbstics fiela.t i o n

Diagnostics l

=
-

1]
160000
10000

HEaEAEEa

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 structuredddtahas as its

goal to enable generic SGML to be served, receivatipascessed 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 ConsortizvacuumPlus produces XML

files on command as well as supporgs t r eami ng XML data to an XKIML port
data files may be saved from the 82ML and Save XML A selections from the File drop down menu.
Configurations may be saved, edited in a text file (XML format),meathand opened at a later tinde.
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 Settingglack \Desktopsn132_factory_cal.cfy
TimeStamp="07d3000b00030013001100210026020&te Time="11/19/2003 5:33:38 PMCaption="" 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="0Off" 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' RFSettle Time="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="Fuschid' Dwell="200ms" HighWarning="0" HighAlarm="0"
LowWarning="0" LowAlarm="0" />

<Mass6 Enabled="1" Mass="69" Description="" Color="Green" Dwell="100 m$ 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"

- <GraphParameters>

<Y-Axis FullScale="9.81748e008' 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 friat5 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="-4.80521€012' />
<Sample Value="4.90272e012' />
<Sample Value="3.49013e011" />
<Sample Value="2.13785e010' />
<Sample Value="2.38185e010' />
<Sample Value="1.70573e010' />
<Sample Value="1.16129e011" />
<Sample Value="1.44788e012' />
<Sample Value="1.04575e012' />
<Sample Value="-3.8262e013' />
<Sample Value="1.86295e011" />
<Sample Value="2.13322e010' />
<Sample Value="2.52524e010' />
<Sample Value="1.75088e010' />
<Sample Value="2.61942e011" />
<Sample Value="1.25229e012' />
<Sample Value="-2.86834€012' />
<Sample Value="2.62114e012' />
<Sample Value="1.64358e010' />
<Sample Value="1.00085e009' />
<Sample Value="1.17773e009' />
<Sample Value="8.14476€010' />
<Sample Value="1.09915e010' />
<Sample Value="7.56115e012' />
<Sample Value="1.92803e012' />
<Sample Value="3.37541e012' />
<Sample Value="5.62092e010' />
<Sample Value="2.50811e009' />
<Sample Value="2.8665e009' />
<Sample Value="1.99793e009' />
<Sample Value="1.79753e010' />
<Sample Value="1.34216e012' />
<Sample Value="1.11096€011" />
<Sample Value="2.38959e011" />
<Sample Value="1.86811e009' />
<Sample Value="7.15505e009' />
<Sample Value="8.63439e009' />
<Sample Value="6.02352e009' />
<Sample Value="4.11353e010' />
<Sample Value="8.15777e013' />
<Sample Value="2.86842e012' />
<Sample Value="-1.2607e013' />
<Sample Value="5.3608e011" />
<Sample Value="2.04398e010' />
<Sample Value="2.53127e010' />
<Sample Value="1.79202e010' />
<Sample Value="2.55128e011" />
<Sample Value="5.37074e012' />
</Data>
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The VacuunPlus softwarallows for the multiple RGA system operation from a single host comitaeh
unit must be run from an indepgent com port and up to 9 RGA®Yy be run by a singleomputer All that

is required is to open &sond, third, etc. file using thi#iled drop-down menuFor each case designate the
COM port andCFGfile for theRGA on that portThe VacuunPlus window can then display embedded
windows for each system being rdrhe various display modes may $mdected from those found in

AWindowo on the menu bar
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Figure 42. Multiple Units Operated from a Single Computer
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6.18. The Degas Mode

Degas increases the electron energy to nearly 400 volts, the electron eminsiamy®0 ma, and the ion
energy to 200 volts. The purp® of degas is to clean the ionizer. If the sydtemas sensitivity due to
contamination, a degas ofew minutes duration, wilbftenrestore the sensitivity.

Start Degas

&)
Click to start a 10 minute degas cycle.

Figure 43. Start Degas Button

Todegagheionizer cl i ck on t h e thdt Slocatel to thelrighy Gf théPressuré t o n
Info/Grapho buttonat the top center of tHdass Sweep or Mass Table graplihe man 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 theflOK0 button to startlegasperiod ThefiStart Degagbutton changes to tH®egas Time

Remainin@ button.The time sbwn in the buttons a countdown to the end of tteegas period. It starts at

10 minutes and will automatically end when the countdown reaches zero. The Degas Time Left display on
the Outputs tabhlsoshows the time remaining in the degas pebotn secondsnstead of minutesThe

degas period may be ended early by clicking orfibegas Timé 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 startdbgasperiod. Clicking on théStart Degadbutton when the
Filaments are Off makes the button change tdifregas Not Runnir@button.

Degas Mot
Running
Figure 46. Degas Not Running Button
Clicking on thefiDegas Not RunnirgButton changes it back to tfi€tart Degagbutton.
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6.19 Graph Window
6.19.1 Graph Window Slider Controls
The Graph Windovin VacuumPlus shows the MasSweepMass Tableor RF Calibratiorgraph.In the
Mass Sweep modadre are three slider controls that set the size and positiondditdnehown on the graph
They are the Scale Slider, The Zero Slider, and the Graph Width Slider.

& Vacuum Plus - [404] el X
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Figure 47. Mass Sweep Graph Slider Controls

The Scale Slider othe left sideof the graph windowontrols tle maximum value of the Y axis shown on
the graphMove the slider toward the top of the winddavdisplaysmaller signals or toward the bottom of
the window to show larger signals.
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Figure 48. Mass Sweep Graph Scale Slider
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The Zero Slider on the riglideof the graph windoweontrols the position of the zero line of the Y axis on
the graph. Move the slider toward the top of the windoshiti the zero line down to the bottom of the
graphor move the slidetoward the bottom of the windot shiftthe zero line up to the top of the graph
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Figure 49. Mass Sweep Graph Zero Slider

The GraphWidth Slider controlghe portionof acompletesweepthatis displayed in the graph window.
Moving the slider all the wayotthe left side of the window witlisplay the entire mass swedhis is the
defaut position of the Width Slider
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Figure 50. Mass Sweep Graph Width Slider at LeftSide
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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 sweepnd the Graph Position Scroll Bar appears above the Width Slider.
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Figure 51. Mass Sweep Graph Width Stler and Position Scroll Bar

These two controls allothe user to displaa narrow mass range the graphwindow at any point along the
entire mass sweep.
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Figure 52. Mass Sweep Graptwith Position Scroll Bar Moved
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Therange 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 modghe Scale Slider, the Zero &ir, and the Graph Width Slidalsoset the size and
position of thedata shown on the graph (as in the Mass Sweep mode)

& Vacuum Plus - [404] =NACE X |
B File Edit View Window Control Help _[=]x
@1 |g D =] G cER =E =@ 7

Total Pressure Flament

Pirani Pressure ~ on I3 di
= T peee Start Recordig
Settings. . 5.048%107 torr L.00%104 torr @ C oFF Time Until Sleep |- InfojGraph Start Degas : RE g
Sede =
Mass Table

L] | L] |
Helium Mass 28 Mass 32 Total Pressure

5.50e-7 e
Graph
5.00e-7

Scale
Slider \ 4.50e-7
R 4.00e7

3.50e-7
E:: 3.00e-7
o "
2.50e-7
2.00e-7

1.50e-7 i ,h
1.00e-7
\ Graph

5.00e-8 Zero

0 Slider

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

Ready k NUM

N

Graph
Width
Slider

Figure 53. Trend Scan Graph Slider Controls

The Scale Slider on the left side of the graph windomtrols 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 rigiside 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 thettom of the window to shift the zero line up to the top of the graph
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The GraphWidth Slider controls the portion of a complete a Trend $leatis displayed in the graph

window.

Moving the slider all the way to the left side of the window will display the eftead ScanThis 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 giié shows only a part of the
Scanand he 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 othe Width $ider extends from displaying the entifeend Scanwhen the control is all the way
at the leff toa window that issbout 2% of the entire scawith the slider all the way to the right side of the
graph.

6.19.2 Changing the Relative Size of the Graph Window an&etup / ParameterTabs
When VacuunPlus is first started, the main window displays the Mass Sweep or Mass Table Graph.
Clicking onthe AiSetting® buttonin the upper left of theain Vacuum Plusvindow will split the screen so
that the graplandthe Setup / Parametéabsarevisible. Therelative size of the Graph window aBdtup /

Parametetabs may be changed by dragging the lefeeaighe tabs. Slowly move timousecursor oer the
left edge of theabs.
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Figure 59. Mouse Cursor at Tab Left Edge
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Themousecursor 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 tBetup / Parametéabsto the leftuntil the entire tab is visible in the

window.
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Figure 61. Drag Resize Cursor to Expandsetup/ Parameter Tabs
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6.193. 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

Mass Sweep Customization.., DX
General ]Plot ] Subsats] Points } Hods ] Fort ] Color ]

Main Title: Mass Sweep] ~

Sub Title: |
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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 Customizatiordiselayed by right

clicking in the graph ared heproperties 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 ofthe graphics changes reveridefaultsettings when the moving from one nedh anothebut it is

still well worth exploring the options found in the customization menus
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7. Maintenance

7.1Servicing theRGA 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 thenrimsiout, the other will continue to operate the instrument normally,
giving a warning so that the user will be able to replace the filament assembly vgheanigenient. Unlike
what may occur with other residual gas analyziéwes Extord Slaments will not fail due to exposure to high
pressures becautieey areprotected byooth ion andPirani gauge outpatA complete filament failure can
be verified by looking at the readings on the OUTPUWALSIf there is an open filament, the filament voltage
will read > 5 volts anthe filament resistance will be >CGhms. The filament lightoulbicon will not stay
yellow in the mairvacuumPluswindow. If only one of the filaments is burned out, the instrument will
operate normally buhe filament resistance will readout 1 Ohm.

The ionizer normally will last for years without attention in a UHV environmEmére is nothing to wear

out, butthe metal surfaces can become contaminated. The results of contamination could cause low
sensitivity for partial pressure readings. It generallygakeery severe contamination to cause the total
pressure readings to be low because the B/A type gaugdigber voltages and works with more energetic
ions that are less susceptible to stray fields. If you have a total pressure readifitpof fbd examplethe

sum ofyour partial pressure readings shobddroughly the samé\ number of factors such #e relative
sensitivities of different compounds and the cracking of moleculesinfoagments 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 betwedhe 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, Bben replacinghe 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 vistalery 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 gon&jube res
may cause the probe to operate improperly by leaving beltimer insulating compounds secondary
electronemittingsurfeces This can causacharge from electrort® build upand disturb the electric fields in
the ionizer or the mass filtdeadng 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 custorsdrave had good success witbaning in the fieldThe rods are best
cleaned with an abrasive method, such as 1200 grit abrasive paper polishing, followed by an Alconox
ultrasonicbath and several rinses with distilled water. The Extorr probe was desigakalv easy cleaning
and ionizer/filament replacementh@& only tool required is an Allen wrench to loosen the set screws that
hold the ionizer to the probe. Thwol is supplied with all new ionizers.

The following steps will usually restore the Xystem to proper operation:

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 56
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. www.extorr.com

Placing the analyzer onto the C(
without the thumbscrews makes
good stand for the repair. Loose
the top set screws on the 2 barre
connectors that connect the
filament wires. Remove and
discard the old filament assembl
If you are only replacing the
filament skip to step 7.

Step ]

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

Loosen the bottom set screws o
each barrel connector and slide
them down the wires towards th¢

Using a hook made from some
.062 diameter wire, pull the mas
filter.

Step 3
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Pull the mass filteout of the

Step 4 frame.

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

Step §

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

Step €

Using a small pair of needle nos
pliers or a strong pair of tweezer,
remove the 4 tubular spring

connectors from the old ionizer
and push them onto the respee
Slide the 4 tubular spring  |pins on the new ionizer.uB8h the
connectors completely up on{new ionizer down onto the probe
the ionizer wires. carefully engaging the center pir|
and BA shield spring until the
focus plate is flush with the top ¢
the quadrupole

Step 1
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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 tighte
both set screws on each barrel
connecto.

Step §

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,
do not bend the wires from the
ionizer or you may crack the
ceramics.

q
Step § Finally, break off the top ahe

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 reasonyou need to returgour XT systento Extorr Inc.for service, firstcall 1-724-337-3000to
obtain a Returned Material Authorization (RMAJmber Then pack the instrumesécurely, using the
original packaging if it is available

Be sure that the RMA nuper is clearly marked athe outside of the shipping box

Many Probeseturned to Extorr for repaaire 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 repthesbstt ofa new
one

To avoid damagese the original Probe Shipping B@oxr clear plastic shipping tub#)possible.The factory
shipping boxor clear plastic shipping tubslpports and protectise 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 ftorr rangelf the factory onfiguration filehasthe filamens turned onthe light bulb

icon will glow red when only the Pirani is activatéd the pressure drops below 3 x?10rr, theB/A ion

gauge starts to operate with a redueletttron emissionn this situation the bulb icon shines oranigethis
pressure regiqrthe B/A ion gaugeyieldsthe more accurate pressure measuresriiain the PiranAs the
pressure falls below 3x¥@orr, the electrommission for thé8/A ion gauge anthe quadrupole analyzer ion
source are increased to the value set in the configuratiqsditethe filament emission box under the
operating parameters taB this point, the bulb icon becomes yellow and the quadrupole starts operation.

The factory setting for the quadmlp is a sweep from mass 1 to the highest rated mass of the syhktem.
usually makes for a rather cramped spectrum making the assignment of peaks to massed Héficult.
spectrummay be sretchedouteither by changig themass ranger by using thevidth sliderat the bottom
of the graph.

If you are pumping down from atmosphere, the dominant peaks wilebeater peakat mases18, 17 and
16. Themass spectrum usually consists of a molecular ion, parent peak or M'peakthere will also be
one or more fragments of the molecudanass spectrum which includes®is shownn Figure64. The
largest peak is the molecular ion@®H, with a mass

=1alx| . .

T TR =elxl - 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
=i 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

| [ 7 molecular im and the particular fragment of the
k2= | molecule both are used in the identification of the
o molecule

TORR
=3

5 g
L

A closer examination of a pure water spectrum
would also show peaks mtass 19 and mass 20 but
these peaks are on the order of 1000 times less than
the peak at mass 18.

1 Thesepeaks arise because some of th® H
Ready | ) . . .
molecules contait’O and'®0 isotopes. Ordinary
Figure 64. Water Vapor in Mass Spectrum oxygen contains 99.756% of the mass 16 isotope,

0.039% of the mas17 isotope, and 0.20586the
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 thesefass spectra are the peaks due totther main
constituents of air which argtrogen, oxygen, and argohhe molecular peaks of these gasesad 28amu
32amuand 40amu The ratiosof these peakare4 to 1 to 1/20If these same ratios persiet 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 Ja@eak.
nature of the pumps used and the material of vacuum system construction will determine gpeotass
at the lowest presswgeThere are many sourcesrofss spectra in librariem the Internet such as tHeIST
database on tivewebsite Some common residual gases first encawat®n pump down aggven below.
The numbers are rougtercentage intensities with respect to the largest peak for each source.
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s | r | niwogen | owen | agon | Ve | Pyireeaten | camen | Danen | yarogen
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 ti@&H, fragment, a mass of 14.you look deep enough into every unbaked system you
will most likely find hydrocarbon peakén example of a hydrocarbon group is shawirigure66.
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Mass Sweep

Figure 66. Low
Level Hydrocarbons

www.extorr.com

Beyond tlese firstipump dowid peaks, the residual gases which are most likely to be
found are those probably best known to the user of the vacuum sy$iemser
knows the processes carried out in his chamber and the chemical species involved.

There are otheritks to help in identification of residual gas pedks: instance, the
intensities of the various isotopic peaks can be used to help identify molecules. For
instance, a molecule containing agle Cl atom is going to havenaolecular peak

(due to**Cl) and an M + 2 peak (due #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 gaagasiodic table and a
knowledge of how your chamber is ustitk user should have little trouble identifying
the gases in his systetfihe is stumped, it is amazing what a simple search such as
Awhat i s mass s ppeakat m/XIX X@retlzeikternetwid yietd. or i
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Appendix B. Gauge Sensitivity to DifferingGases

B.1. Pirani Gauge

Thermal conductivityof
a gaS'S direCtIy related Extorr XTx00 .1 ma. emission

to both the mass of the 288 1.008+00
gasmoleculesand the .

pressureThe Pirani 22
readout is calibrated for //F'A L 1o0z02

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

The characteristic

082
-/ 1+ 1.00E-05
3.00E-02, 280E-05
voltage vs. pressure % — |
response curve for the / \ o

BA output current

pirani output voltage

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

at atmospheric pressure| " \ 1 100e08
andthat readvhen » /

pressurearebelow 107 ' S T 1o0e0s
torr will establish the o . . | _
V0|tage pressure 1.00E08 1.00E05 100E04 1.00E02 100E0Z 1.00E01 1.00E+00 100E+01 1.00E+02 1.00E+03

pressure

relationship between

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

B.2. B/A lon Gauge Corrections

TheB/A ion gaugss also calibratefor nitrogen In theB/A ion gauge pessure realm, the ion
currentdepends on therobabilitythat an electno ionizesa molecule to make an ioithis
probability (actually a cross section for ionization) is strongly dependent on the molecular
structure The pressure is defined by the ratio of ion curremnt, electron curreng, times a
sensitivitynumber k. That is P= i/ (k*e)k must have units of inverse pressuriis k can vary
widely depending on the molecular malkp of the gasThe table below gives this k value for
most common vacuum gases.

The tabé gives this result in inverserr, inverse mbar and inverse pascélselative sensitivity
is also given with respect to nitrogdrhis is the number used to convert a nitrogen gauge reading
to a reading for the gas in questidihis is done by dividing by the relative sensitivity number, k
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Gas k,Sens k,Sens k,Sens kr, Relative
(mbar-) (torr ) (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
H2 6.2 8.2 0.06 0.33
He 2.4 3.2 0.02 0.13
Ar 21.0 27.9 0.21 1.11
Nz 19.0 25.3 0.19 1.00
NO 22.0 29.3 0.22 1.16
CO 19.0 253 0.19 1.00
CO2 27.0 35.9 0.27 1.42
Ne 5.4 7.2 0.05 0.28
CH4 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
SFe 48.0 63.8 0.48 2.53

Figure 68. B/A lon Gauge Relative Sensitivities

Here wedivide the nitrogen reading by thielativesensitivities above to g#te pressure of that
pure gasA 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.in theB/A ion gauge, the residual gas molecules are

electron impact ionizedUnlike theB/A ion gauge which just measures total ion current, the

guadrupole separates all the ions produced into their mass to chargenditioeasures the

current from each of the iong hese ionsnay be molecular fragments or from a mixture of

molecdes.So not only is the ionization cross section
each molecule. We can then add to this the mass to charge discrimination inherent to any mass
spectrometer systerVhen usedhe response @n electromultiplier 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 ademumiost purposes, an
extremely accurate partial pressure measurement is not redtiwedknow the cracking pattern
of the mdeculg at a giverion energyand we have a singf@ak which is free athemical
interferences, then a measure of the partial pressure of the motegulee derivedby comparing
its peak height divided by the fraction of the total current producedebmtiecule The B/A ion
gauge sensitivity factpalthough measured at a different electron enengy,be used to get
rough idea of theartial pressureAs an exampld, e ta§ that we have a peak at mass 20 due to
Ar*t*, We look at thecracking pattern of Argon and find thed % of ionized argon becomes*Ar
So we measure the curreffir ™) divide by 0.D. The partialpressure is then given by i(A)/(ie
*K(Ar)) where kis the electroremission current ithe ionizer Putting numbers into this example,
supposethe 20 amu signal wadsx 101! amps, the ionizer electron current v@as 10° amps so
P(Ar)=1 x 10 amps/@ x 10° amps0.1027.9torr?) = 1.8x 10° torr.

Again it should be emphasized that we have made a numgsysshssumptions here whicud

to the uncertainty in this valué&nother factor is theelative quadrupole transmissitor

differing massedf the simplest tuning provisions are madejuadrupole has a transmission
which falls of in direct proportion to the inverse of the mdasan RGA such transmission
factors are usually normalized to the transmission at ma$8&28. 20 would therefore have a
current 28/20 times more than massfaBé same number of ionspsoduced per unit time in the
ionizer.Sothe 1.8x 10° torr should ke multiplied by 20/28o get 1.3 10° torr. If exact partial
pressures are required, it is still best to calibrate by applying pure gases vaguowm system.

A few cracking patterns for some common molecatesgivenn 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
12 6 83 20 16

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

The Extorr XT Residual Gas Analyzer (RGé&gmes with its default tun&his was set at the

factory for a nominal unit mass resolution a firoper 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 oveide thistuneby changingthe defaulttuning parametersie maywish to do

thisto give special measurement capabilities toaterpectral regions. He may, fostance,

want to look at a particular \ale spectral region with enhanced sensitivity or look atréiggoof

the spectrum with hhaghtr ma®spéakspvbiéhlsudfer tnass | o0 o k
defects.

Thetuningparameters which may be controlled and their functions are:

Electron energywhich controlssensitivity.

Filamentemission, controls the amounteléctrons available for ionization.

lon energy, which controlssensitivity and peak shape.

Focus which caaffect 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 PositionRasdlution

values are taken.

6. High CalPositionand Lav Cal Positionwhich control whergeaks are placed on the
mass scale and whettfee High Resolutiorand Lav Resolutiorsettings are applied.

7. High Resolutiorand Lav Resolutiois which controbpectrum wide resolution, peak

shape, and sensitivity.

agrwdPE

Quadrupole rodact as a mass filteFor a given mass to charge ratio, a large number of
combinations of RF and DC voltage will allow that ion through the length of thelrofidt all
combinations of RF and DC
belowa uniquenearly
triangulat graphwill allow
that ion throughThis is
cdled the quadrupole A
stability diagramNote that

this graphis reflected irthe Voc
Extorr logo.A second ion,

say with half the mass to

charge ratio as the first, will B
have acompletely sinlar
stability diagramas shown in

Figure70. We can nav see D

how this arrangement can be v

used to produce a mass RF
spectrometerClearly, if we

have combinations of RF anc Figure 70. Stability Diagrams

DC voltages in the region A,

neither of the ions will make it through the rotitsthe D region both ions make it through the
rods.In the B region only the high mass ion makes it through the ratigna@ 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 mdetethe 5
similar stability diagrams for the first 5 ion massésve sweep the RF and DC voltages along
line A, we get the mass spectrum shown dsae that the peaks are flat topped and thirave
choseran ion abundance at each mass such that mass 1 is large2, @assl 5 are about half
this size and mass 4 is the largest p¥dien we sweep alongBe get the spectrum shown as b.
The peaks are now
uniformly wider.So we
A can control the peak
widths with our sweep
Vv @ line. If we wantto

DC changepeak widthswe
couldsweep asin C
and get the mass
spectrum cNote that
the mass 1 peak is no
longer as tall as mass 2.
This is the situation
when a peak is said to

V
l7 RF H be overresolved.
. 11 []

r You may note that

theses peaks do not
|_| look like real world
peaksThey 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 massweeps
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 bwpdalg the factory configuration file
which came with your RGA.

Electron energywhich may be controlled under the Operating Parameter:s e, energy, in

electron volts, that the electrons have as they move through thationvolume.The

probability that the electron produces an ion from a molecule moving within this volume depends

on the electronds energy and the nature of the r
ionization threshold below which no ionization is proglicAfter this threshold, ionization

probabilities increase to a maximum and then decrease as electron energies are advanced beyond

this maximum. This electron impact ionizatifeross sectiobicurve is unique to each molecule

but, for production of singlgharged 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 emissiorwhich may be controlled under the Operating Parameterstatirols the
amount of electrons available for ionizati®eak height can be adjusted using this parameter.
When operating at pressures above thlr, filament and ionizer lifetime will be increasddhe
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filamentemission 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 Paramabtdiisese 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 R@A. These set points control, by extrapolation and
interpolation, the values &dn Energy, Mass Position, and Resolution at each individual point
along the mass axis.

lon energy is controlled under the Calibration Parameters tab. It is controllettdgyodationand

interpolation from the High Cal lon Energy and Low Cal lon Energy set pointghk is

parameter which controls the speed of the ion through the quadrupole.shpg#ukis increased

so is the probability of the ion making it from the ation volume to the ion detector. lon

energy is therefore a way of controlling peak height Tower the iorenergy, thdower are the

number ofions detected. The higher the energy,greater are the number of ions detected

Unfortunately, as the ioriacrease 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, A El ect ron Ener g
between 3 to &olts usually gives the best sensitivity without peak shape distoftisn.note

that higher masses have less speed than do lower masses at the same energy.

The focus voltagewhich may be controlled under the Operating Parametersaatipls how the
ions are extracted from the ionization regidny particular tune settqhmay 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 chadlitpewgre on the low maside

than the high mass sidehe 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 alsontmlled 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 itlteeased
peak widths are decreased. Decreasing the resolution allows more ions through the quadrupole
and increasig the resolution allows lesEherefore, peak heights may also be controlled by the
resolution settings.

Quadrupole tuning is somewhat an acquired art.
the more adept he will become at achieving customized purposes. We again emphasize that for

99% of RGAoperations, the factory tune is more tlaglequateRememler 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 hi s secti on, please review the Extorr
Section 4 Installation in this manuaBoth contain step by step instructions for installing and
operating your RGA system for the first time.
Both documents descrilmeany key conceptacludinghow to display and resize tMacuum
PlusSetup / Parametdiabs and how to copy the Factory Configuration ffden the CDto your
computer.

E.1.1. Switch to a Known Good Configuration File
Load your last known good Configuration file or thedgal Factory Configuration File that
cameon the Extorr CDOwith your RGA System. The Configuration File is stored in volatile
memoryin the CCUand must be downloadedery time that power (to the CQIs first applied
See theRGA Quick Start Guide anBection 4 Installation of this manudbr informationon
copying the Original Factory Configuration File from the CD to your computer.

NOTE: If you load theOriginal Factory Configuration Filgou may have to change the
Serial Port setting on the Coramications Tab.

Wait for theConfiguration File Download to finish and the RGA to start scantimgcessary,

switch to the AMass Sweepd0 Mode. palroa mentamrgsed moalke
and then choose fiMass Sweepodo from the fAModed dr
button.

S
C

E.1.2. Configure VacuumPlus for Troubleshooting
Prepare for troubleshootiry seting the Extorr VacuuniPlus Software to display the Mass
Sweep Graph and ti@utputs Tab.
When the VacuurPlus Software is started, only the Mass Scan or Mass Table Graphs are
displayed, thé&setup / ParanterTa bs ar e hi @®ettmgd. bQltitcokn tthoe sfwi t ch t
screen display that shows both the Mass Graph arfsiettop / Parametdiabs.

Beeoon |
7!__F‘Is Edt ‘e fndow Fep = EEIE
[FDEE fERScdB B&EIZ ¢
E] Toldprzssore Firani Ziasae | (@ I-g' Fart Degas
= Mass Sweep 2
1 1ille- -
E_:)(' 9.00e-7
Yacuum Plus - [1(
800c 7
. EllE Edlt Wiew 7 00e-7

o 600C 7
@ D
S 1He-7

< 00e-7
|m| R

1URH

200e-7 1=

L ooe 7

CliCk "GraphiCS" : i 1 2 5 7 I B} r-v:sss 15 7 ik 21 23 25
Button to show S |
Operational Tabs

Figure 72. Mass Scan Only Graphics Display
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Af t er c | i Betting® guttoa,the Operatiorfal Folder Tabs are displayed.

Operational Folder
Tabs are displayed

B vacuurn Plus - [11 10] =10j =
FoGie 20l Yes pido bBeb {81
G OSsHf L8 S cEABTIAYE M| P
H Tota Pre<ae I |-|a'llvcs:.|lc} \ :g] [‘
Eal Wass Sy o
ke = Operatng -a=rems | FaiziATA pacamebars
Raznzstes ] Qutputs I Mxs cbe
x’ e 2zt I Penznz I 0q
'U'acuum Plus - [1( " cotien | s | Soessuta s
I File Edit Miew -
= amer H-del | tish
‘ @ ‘ D F}J n ‘ e gm, Fie Yzrre III'\l-r..vm'lsnrﬂﬁnlbrg;.\lrfli't\r.'IZ"Z
: et Leseoplen far ozl 2Ta = |
Tokal - £
- e Saplizn |||nu
i Iera ot [BE208 1ROl
K-
Opzn.. | Save ., S0 &7.. I
llGraphicsll Button I (T T T T O - e T R 3 ‘
- SH
changes to S s

"Split Mode" Button

Figure 73. Split Mode Graphics Display

I f necessary, switch to the fiMass Sweepd Mode. T
Parametersodo tab and then choose fAiMass Sweepo frc
t he

Y

AAppl yo button.

Click on the fAOut put o the folderb. If power Was just appliedttotteo t he f
CCU, the AOQOutputso tab parameter data wil/ be b
and the first Mass Sweep is completed. If your unit has been running in the Mass Sweep Mode

for some time, datevi | | be di splayed for each parameter on

r
I
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side of

Setup / Parameteection of the VacuurRlus window will have to be resized. This is done by
slowly moving the mouse cursor over the Left Edge ofSbtup / Parametdiabs 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 columie glarameter data are

visible in the AOutputso tab.
E‘!Vacuum Plus - [1010] . -1of x|
B Fle Edit Yiew Window Help =18 x|
G hsd RS ocHAB HMEET 2
Im Total Pressure l Pirani Pressure | @ I?- \ Start Degas
-
Seake Iass Swee Zea
1.00e-6 i Configuration I Communications
Sweep parameters Operating parameters
Q.00e7 Mass Table | Plot I Printing I Log
Calibration parameters | Diagnostics ~ Qutputs
8.00e-7 Degas current I ma Filame
Electronics Temperature I HE Filament |
7.00e-7
Power supply I volts Sensor Th
6.00e-7
(=]
& s00e7 Sourcel cunentl ma Reference (2.
O
i Source? current I ma Ground n
H0e 7 RF Amp (0'to 20.0) | vos  Focusl F
i Pirani Temp [-.1 to -1.0]| volts  Repeller (2.0
.DDe-
g Pirani Corr (-1 to -1.0) I volts Filan
2.00e-7 ] Pirani Press -3 to -2.5) I volts Filament D
+FB (2.25t0 2.5) I volts Filamen
1.00e-7
e \ FB (22510 2.5) I volts
& A
1 11 16 21 26
MASS | i
{
]
Ready {rur 7

"Outputs' data is blank until the
first Mass Sweep is completed.

Figure 74. Right Side of Outputs Tab Not Visible
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With the entire AOQutputso tab visible, not e
of every scan when ttdisplay is updated with the latest data.
B vacuum Plus - [1010] -0 x|
B File Edit View MWindow Help 18] x|
G Ded =S cEB BEE™ 2|
Im Total Pressure | 1,908 x10-7 torr Pirani Pressure I 1,00x10-4 torr @ F | Start Degas
-
Scak Mass Svreep Zma
TS, v Configuration I Communications I Sweep parameters |
Mass Table | Plot Printing I Log |
Sme? Operating parameters | Calibration parameters | Diagnostics Outputs
Degas currentl 23 ma Filament\/ollagel 2.09 volts
Smme7
EIecllonicsTempelatureI 236 °C FiIamen!ResislanceI 0,76 Ohm:
27 Power sUIJIJ'.VI 2384 volts SensorTemperalureI 26:9 1€
S00e-7
- Sourcel cunenll 1.148442 ma Reference [ 2.45 to 2.55) 2.453222 vaolts
o SourceZcunentl 0853033 ma Ground ref (+/-.02) | -0.001848 vols
RF Amp (0 to 20.0) 8.900635 wvolts Focus1 FB (Focus1) 21952 valts
+me7
Pirani Temp (-1 to -1.0) 0138916 wvolts Repeller [ 2.0 - Elec_En) -67.52 volts
3me Pirani Corr (-1 to-1.0) | -0.140357 wolts Filament Power B82 %
= Pirani Press [~3to-25) | -0.318073 volts FilamentDACCoatseI 23991
SE +FE(225t025) | 2404485 volts Filament DAC Fine | 3224
-FB (22510 2.5) 2.404073 volts
Agply.
Ready NUM 4

Data is Updated after every Scan

The MassSweepGraph maybe too small to observe theass spectrum when the entire

v i <75 Tolhide treeSetud / Rarametdabsraed make the Mass
wi ndowSettingdi &k Svdtab backte
t hebyiOultipauk Beigsi@aibut heniagain

AOQutdp ultasb i s
SweepGraph fill the entire VacuurB | u s
the Split Screen mode o

Figure 75. Entire Outputs Tab Visible

Vi ew

(24 ¥acuum Plus - [1(

I File Edit Yiew
@ D@ M

Tatkal

Split Mode Button

Figure 76. Split Mode - Graphics Button
E.1.3. Set Parameters for Troubleshooting
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Figure 77. Operating Parameters Tab Settings for Troubleshooting
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Select the fASweep fAPSacraanmeS peeresdod Ttaob fia2n8d8 /sseetc 6, AL O
AHIi gh Masso to fA500, Withtlees&tangs micomplétcaMasséept o 100 .

will take about 2 seconds

QVacuum Plus - [1010] 3 ...I_.I- jm) .?El
B Fle Edit view Window Help -8 x|
[~ = — s e
@ lel /bR B8cHE . MEED 2
Iﬂ’f—_zl Total Pressure I 1.560 %107 torr Pirani Pressure l 1.00x10-4 torr @ |!— I Start Degas

-
Sk Wiss Svreep Zma
IS Mass Table l Plot | Printing | Log
Operating parameters ] Calibration parameters | Diagnostics | Qutputs
sme v’ Configuration | Communications Sweep parameters
s2me?
Scan speed I 288 'I fsec
T 1 =
Low mass | amd
High mass {50 —:'I amu
S00e-7 :lj
10 =
| Samples/amu =
¥ smet
+oe-?
3me-?
Jeadi|
2me-7
100e-7
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5 15 2 = “
MAES
J'—" Apply, I
Ready IMUM 4

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 fAOutputso
refreshed at the end of every mass sthich takes about 2 seconds

t a bThe paranteterivalups aret t o t

www.extorr.com

ﬂVacuum Plus - [1010] N o ] 4
B File Edit View Window Help 18] x|
¢orsd i scal MEET 2
I == Total Pressure | 1.560x10-7 torr Pirani Pressure | 1.00x10-4 torr @ g Start Degas
(]
Scak Mass Swreep Zmio
Mass Table | Plot I Printing | Log |
v Configuration I Communications l Sweep parameters I
o Operating parameters [ Calibration parameters l Diagnostics Outputs
— Degas current I 23 ma Filament Voltage | 1.84 volts
Electronics Temperalutel 243 °C FiIamentHesistanceI 067 Ohm:
14007 Power SUDD'.VI 2384 wolts Sensor Temperaturel 260 °C
_] 1207
Sourcel cuuenll 1.126054 ma Reference [ 2.45 to 2.55) 2.459044  volts
EEN Souce2 curert | 0.881173 ma Groundref (+/-.02] | -0.001630 vols
e RF Amp (0 to 20.0) 8.749315 wolts Focus1 FB (Focus1) <1958 wvolts
Pirani Temp (-1 to -1.0) -0.138739 wolts Repeller [ 2.0 - Elec_En) £7.58 wolts
Smes Pirani Corr [-1 to -1.0) -0.140201 wolts Filament Power I B4E %
= Pirani Press [~ 3to -2.5) -0.318261 wolts Filament DAC Coarse | 2991
St +FB [2.25t0 2.5) 2404382 volts Filament DAC Fine I 24068
J -FB (2.25t0 2.5) 2403971 volts
2mee
o L.A_
1 1" 21 31 “ =
L 15 2 = “
MASS
Ready T 4

Outputs Tab Visible
Figure 79. Outputs Tab Parameter Values

Compar e
Screen Captures shown in sectib2

I f the AOQutputso Tab parameter

t h e pdiaDatér paludsrsd the MasbSweep Grafpbm your system to the

values from your

Screen Captures but the sum of the partial pressures is fopaced 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 prédberes.
contamination is not severe, the sengitimmay be restored by degassing the ioniZerstart

degas, click on the AStart
top center of thenain Vacuum Plus windov&ee section 68lo f

Dega
t he

SO button that i
U s ket thesunitMa n u a |

complete the full ten minute automatic Degas cyiElde 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 S@e Captures of the Mass Scan Graph and the Outputs Talhesodntact

the factory for additional help.

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

8C

he f


mailto:support@extorr.com

Extorr Inc. Wwww.extorr.com

I f the AOut put so Ta bsysiemiindicate tha a shartaifcuité present, o m y o u
use an Ohm meter to check the prdbe-plug theDC Power supply,arefully remove the CCU

Box and measure the resistance of dksigepin to ground (the Vacuum Chambehl pins

should havevery high resistance ground( >2 0 Mg wi t h C CékcegtifosttedRMh ect e d)
(pin7) which should be omé ader of 1000 ohms to grourahd 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 ohaee the Flange Ri@ut Drawingbelow. Also check for

shortsbetween 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 PinOut
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E.15. Creating Screen Captures
Screen Captures of the Vaculttus windowmayb e made wusing only the APri
your keyboard and the fAPainto program that is ir
These pictures maye saved as files and themailed to the Tech Support Group at Extorr
(support@extorr.cojrshould you need help troubleshooting your RGA system.
A Screen Capture of the NOst wéesepotgbaphdshoot tce
first by following the steps below. Additional captures will be requested if needed.

Follow stes E.1.2 ancE.1.3above to set up your system. Maximize the Vacius window so
that it fills the entire screen.

g\'acuum Plus - [1010] N = _ll:' 5’
B File Edit View Window Help 12 x|
gDl e 8 cdB mMER@=| 2
= Total Pressure I 1.560 %107 torr Pirani Pressure I 1.00x10-4 torr @ g Start Degas
Scak Mass Svreep e

Mass Table | Plot ] Printing I Log
v Configuration I Communications Sweep parameters
13, Operating parameters l Calibration parameters | Diagnostics Outputs
o Degas current I 23 ma Filament Yoltage | 1.84 volts
Electronics Tempelaturel 243 °C Filament Resistancel 067 Ohm:
14007 Power SUDD‘."" 2384 volts SensorTemperatuteI 260 °C
_I 127
Sourcel current | 1.126054 ma Reference  2.45 to 2.55) 2.453044 volts
E_ Ko Source2 curent | 0881173 ma Ground ref (+/-.02) | -0.001830 vols
e RFAmp(0to20.0)| 8.749315 wvolts Focus1 FB [Focusl) 1958 wvolts
Pirani Temp [-.1 to -1.0) | -0.138739 wvolts Repeller [ 2.0 - Elec_En) -67.58 wvolts
smes Pirani Corr -1 to -1.0) -0.140201 wolts Filament Pawer I B4E %
. Pirani Press [~ 3 to -2.5) I -0.318261 volts Filament DAC Coarse I 2991
5 +FB [2.25t0 2.5) 2404382 volts Filament DAC Fine I 2408
J -FB (22510 2.5) 2403971 volts
2mes
= L_.\.I_
1 1 21 3 + { |
- 15 2 3 “
MAES
Ready NUM 4

Outputs Tab Visible
Figure 81. Outputs Tab Visible for Screen Capture

In the Split Screen mode with all the AOutputso
key on your keyboard. The Vacudnl us wi ndow wi | | be saved to the
Stat the APainto program. I n therdmRaiheéonpBdiogoame
The screen capture of the Vacuemh us wi ndow wi | | be pasted into ttF
AFi |l ed menu select the ASave Risloe chanmad dboX yprd
select AJPEG File I nterchange Format (*.jpg, *.|j
By default, APaintodo will save the file in the #N
location, select a folder from the dropdow | i st under the fASave I ndo box.
to save the screen capture.
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I n the Paint program, select fAiNewdo from the AFiI I

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

Cl i ck Settingg hleutit o n Plusno sWiktlctathbass Sweesraph mode. In the
Graph mode, the Mass Sweep will fill the entire Vacwlos window.

[T RI=EY
B Fle Edit Yiew Window Help 18] x|
gDl 2R 8ol MEEF| 2
Total Pressure I 1.560x10-7 tarr Pirani Pressure I 1,00 x10-4 torr @ la- [ Start Degas
L
oo Mass Sweep &
1.80e-7
1.60e-7
1.40e-7
=) 1.20e-7
& 1.00e7
(@}
=
8.00e-8
6.00e-8
4.00e-8 ==}
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 Ony Display for Screen Capture

Adjust the fiScal ed an dPlusiMassrSwep veindawdaetmasanyilam t he Vac
Peaks that are present are clearly visible.

Press the APrint Screeno Kke#Rlusavimdowtothe keyboard tc
A Claagrbdo.

Back in the APainto program window, select APast
the VacuunrP |l us wi ndow wi | | be pasted into the APaint
the ASave As0 command. Type amSiwesep e ti MIPEGh & ifrF
I nterchange Format (*.jpg, *.jpeg)o from the 0Sc
will save the file in the AMy Pictureso Fol der
folder from the drop down listundd&re fiSave I nd box. Click the fASav

screen capture.
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E.2. Screen Captures showing Common Problems
section contains Screen Captures of the

normal operation and with common problems present.

Thi s

E.2.1. Normal Operation

Figure 83. Outputs Tab and Mass Scan Grapli Normal Operation
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E.2.2. Filaments Open (Burned Out)

B vacuum Plus - [1010] =10( x|
B Fle Edit view Window Control Help = =121 x|
® 1 @0eW e (8oam me=m ¥l
m= Total Pressure I 1.224 107 torr Pirani Pressure: | 1.00x10-4 torr Q i | Start Degas
(] o -
o s Seep . Filament SW|t_ch Turns
soxs plot | Printing | Log OFF Automatically after
Configuration I Communications I Sweep parameters | Operating parameters I *1 several Mass Sweeps.
P Calibration parameters I Diagnostics Outputs Mass Table Light Bulb Icon shows

* 2 Degas curent I 02 ma Filament Voltage I 1577 wvolts P 3 aFilament Problem.

Electronics Temperalurel 278 °C Flamert B s tance I 5256 Ohm: Y 4 * 2 Degas Current=0 mA,
should be about 2.4 mA.
aseE Pawer supply I 24.02 volts Sensor Temperature I 26.0 °C

- * 3 Filament Voltage > 5V,
Imes should be about 1.6V.
* 5 Sourcel curent lm ma Reference [ 2.45to 2.55) 2458292 volts Filament Resistance > 30’
E A * 6 Source2 curent Wﬂ—‘lﬁ ma Ground ref [ +¢-.02) -0.002123  wvolts * 4 should be about0.50Q.
2mee RF &mp (0to 20.0)| 11.851137 volts Focus1 FB (Focus1) 1961 volts Source 1 Current=0 mA,
Pirani Temp (-1 to-1.0) | 0.139454 volts Repeller { 2.0 - Elec_En) 67,61 volts *3 should be about 1.0 mA.
1s Piani Cor 110 1.0 | 0140252 volts FlamentPower [ 52 % f % @ Source 2 Current=0mA,
e 1| PiniPesst3t0:25) [ 0319917 vols  FlamentDAC Coarse [ 3009 should be about 1.0 mA.
+FB(225t025) | 2410443 vols Filament DAC Fine | 2047 *7 l;ielzran :sr'let Eitl):::;;t??OPEN
Ees FB(225t025)| 2409518 wvolts :

J— Appl
Ready UM 7
gVacuum Plus - [1010] =10l x|
B File Edit Yiew Window Control Help & x|

Total Pressure I 1.227 x10-7 torr Pirani Pressure | 1.00x10-4 torr @ ﬂ | Start Degas
-
== Mass Sweep =
5.00e-8
4.50e-8
4.00e-8
Filament Switch Turns
3.50e-8 OFF Automatically after
Edl % 1 several Mass Sweeps.
ddued Light Bulb Icon shows
o a Filament Problem.
2.50e-8
5 " 22
2.00e-8 No Mass Spectrum
% 2 shown on Mass
1.80e-8 Sweep Graph.
1.00e-8 JE|
5.00e-9
1]
1 B 1" 16 21 26 31 36 41 46
MASS
|
2]
Ready [ um 4

Figure 84. Outputs Tab and Mass Scan Graph Filaments Open
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E.2.3Source 1 Shorted to Vacuum Chamber (Ground)

gVacuum Plus - [1010] 5 “:‘Ill
B Fle Edit View Window Help -8l

www.extorr.com

G0 /oS cEl. MEEE 2 *1

Total Pressure I 6.331 x10-5 torr Pirani Pressure I 1.00%10-4 torr Q ﬂ [ Start Degas
-
Scak Tass Sweep Zen
EIEE Mass Table | Plot ] Printing I Log ]
Configuration | Communications Sweep parameters |
=B Operating parameters | Calibration parameters | Diagnostics Outputs
* 2 Degas current 0.0 ma Filament Yoltage: I 010 volts ¢ 3
e
Electronics Temperature 278 R Filament Resistance I 033 0hm:*4
ks Power Sl-'PD'.\’I 2387 volts Sensor Temperature I 922 %
=1
3mee
* 5 Sourcel current I 0.000022 ma Reference(2.45to 2.55) I 2.489232 wolts
=
; AR, * 6 Source2 current I 0.000031 ma Ground ref [ +/-.02) I -0.011288 wvolts
RF Amp (0 to 20.0) 4198112 volts Focus1 FB (Focus1) -152.73 volts 8
28
Pirani Temp (-1 to -1.0) -0.139696 wvolts Repeller (2.0 - Elec_En) -152.72 volts 9
1 Pirani Cort (-1t01.0) [ 0140280 volts Filament Power | 52 x %10
Pl | Pirani Press [~ 3 to -2.5) -0.316207 volts Filament DAC Coarse I 2991
1mee
+FB [2.25t0 2.5) 2.407660 wvolts Filament DAC Fine I 2047
e * 7-FB [2.25t0 2.5) I 0.434140 volts
O o e sy
1 1 21 31 1
L] 16 25 3x “-
MAE=S
[ —— oy

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

Light Bulb Icon shows
a Filament Problem.

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

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

%2
*3
*4

Filament Resistance =0.33Q2
because Filament is OFF.

Source 1 Current=0 mA,

*5 should be about 1.0 mA.

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.

%10

*6
*7
*8
*9

Filament Power =5%
because Filament is OFF.

Ready [ oM 4
-loix]
B Fle Edit View Window Help Z =18 x|
el 'R S cdl mMEED| 2 *
Total Pressure I 4,865 x10-5 torr Pirani Pressure I 1.00x10-4 torr @ ll [ Start Degas
L]
= Mass Sweep =
5.00e-8
4.50e-8
4.00e-8
3.50e-8
=1
3.00e-8
e
¥ 25008 *2
O
=
2.00e-8
1.50e-8
1.00e-8 b
5.00e-9
1]
1 B 1" 16 21 26 il 36 41 46
MASS
{
2]
Ready [ oM 4

Figure 85 Outputs Tab and Mass Scan Grapli Source 1 Shorted to Ground
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No Mass Spectrum
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E.2.4. Source 2 Shorted to Vacuum Chamber (Ground)

R
B File Edit View Window Help o =17 x|
G0l i S8cam ™ I *1 g"Fa'Fm::foan;':i‘;:IL“;gzr
Total Pressure I 6,331 x10-5 torr Pirani Pressure I 1.00%10-4 torr @ ﬂ | Start Degas *1 several Mass Sweeps.
-
Seae Mass Swasp Za Light Bulb Icon shows
s Mass Table | Plot | Printing | Log | a Filament Problem.
Configuration | Communications ] Sweep parameters 2
P Operating parameters | Calibration parameters I Diagnostics Outputs o+ 2 D:galsd?)urrint _t g TA’A
shou € about 2.4 mA.
* 2 Degas current I 0.0 ma Filament Yoltage I 010 volts ¢ 3 il £ Volt 010V
mes llament Voltage = U.
Electronics Temperalulel 205 IRE Filament Resistance m Uhm:* 4 * 3 should be about 1.6V. ’
e Power supply IW volts Sensor Temperature W S Filament Resistance = 0.33Q
! *4 because Filament is OFF.
3mes
* 5 Sourcel current I 0.000022 ma Reference [ 2.45to 2.55] 2489232 volts P 5 Source 1 Current=0 mA,
% e should be about 1.0 mA.
* 6 Source2 current | 0.000031 ma Ground ref [ +/- .02) -0.011288 wvolts
. RFAmp(0to200)[ 4198112 vols  Focust FB (Focust) [ 15273 vos R 8 || % 6 :ﬁ::f: gec:;:)el":t']:.oonr‘"'\‘a-"
Pirani Temp (-1 to -1.0) -0.139696 wvolts Repeller (2.0 - Elec_En) -152.72 wvolts 9
158 Pirani Corr (-1 to -1.0) -0.140280 volts Filament Power I 52 % * 1 0 * 7 -a':ai:toztgo\\ll” should be
P | Pirani Press (-3 to -2.5) -0.316207 wolts Filament DAC Coarse I 2991 ’ ’
AR +FB(225t025)| 2407660 volts Filament DAC Fine | 2047 %8 :z gﬂls d1bZBal; olfzz)gv
S J 7 rees02s| 04sa40 vois A A
epeller = - :
*9 should be about -68V.
L e e vl
1 R *10 Filament Power =5%
iz because Filament is OFF.
——— "o
Ready [ oM 4
-l
B File Edit View Window Help = -8 x|
gDl e S cERE BEEFE 2| *1
Total Pressure |4.865x10-5 torr Pirani Pressure | 1.00x10-4torr Q EJ | Start Degas
-
- Mass Sweep 2=
5.00e-8
4.50e-8
i Filament Switch Turns
S OFF Automatically after
—_— & 1 several Mass Sweeps.
=1 Light Bulb Icon shows
3.00e-8 a Filament Problem.
14
& 250e8 *2 No Mass Spectrum
= % 2 shown on Mass
2.00e-8 Sweep Graph.
1.50e-8
1.00e-8 L
5.00e-9
0 v
1 B 1 16 21 26 3 36 41 46
MASS
{
i
Ready [ um’ 4
Figure 86. Outputs Tab andMass Scan Graphi 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 Graphi Focus 1 Shorted to Ground
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E.2.6. Repeller Shorted to Vacuum Chamber (Ground)

imix]
B File Edit View Window Help 5 -8 x|
O0sE =R S cEB RMEEE| 2 *1

R - irani -4 " <
Total Pressure I 3.710xlC-IStorr Pirani Pressure I 1.00x10-4 korr @ ﬂ ‘ Start Degas Filament Switch Turns
o T - OFF Automatically after
smez Mass Table | Plat | Printing | Log | *1 several Mass Sweeps.
Configuration | Communications Sweep parameters Light Bulb Icon shows
Py Operating parameters | Calibration parameters | Diagnostics QOutputs a Filament Problem.
. *2 Degas curent 04 ma Filament Yoltage: I 010 volts * 3 * 2 Degas Current=0.4 mA,
Electionics Temperature 81 € Filament Resistance | 033 ohm %k 4 should be about 2.4 mA.
I Pouwer supply | 2390 volts Sensor Temperature | 339G * 3 Filament Voltage = 0.10V,
s should be about 1.6V.
3mes . .
Filament Resistance = 0.33Q
) * 5 Sourcel current -0.000058 ma Reference [ 2.45to 2.55) 2.488785 volts * 4 because Filament is OFF.
= 2608
B * 6 Source2 current -0.000058 ma Ground ref [ +/-.02) -0.011355 volts * 5 Source 1 Current=0 mA,
B RF &mp (0 to 20.0) 4154830 volts Focus1 FB [Focus1) -19.99 volts should be about 1.0 mA.
Pirani Temp [-1to-1.0) |  -0.140868 wvolts Repeller (2.0 - Elec_En] -156.93 wvolts 7 * 6 Source 2 Current=0m A,
15xs Pirani Corr (-1to-1.0) | -0.141483 volts Filament Power | 52 % % should be about 1.0 mA.
- Poa | Pirani Press (-3 to -2.5) 0317713 volts Filament DAC Coarse I 2935 * 7 Repe“er = 52\/,
+FB(225t025) | 2407514 wvols Filament DAC Fine | 2047 should be about -68V.
e FB(225t025) | 2406835 valts %8 Filament Power = 5%
because Filament is OFF.
gt sty Ay
1 11 21 31 1
5 15 2 x %
MRES
_I— apply

Ready [ num 7.

=Inix]

B File Edit Yiew Window Help = = ||5‘|1|
ol e Socam mMERD 2 *

Total Pressure I -6.621 x10-5 torr Pirani Pressure ] 1.00x10-4 torr Q _i_I | Start Degas
-
= Mass Sweep 2
5.00e-8
4.50e-8
4.00e-8 Filament Switch Turns
OFF Automatically after
3.50e-8 % ‘] several Mass Sweeps.
=1 .
S Light Bulb Icon shows
i 2 a Filament Problem.
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= No Mass Spectrum
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Sweep Graph.
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Figure 88. Outputs Tab and Mass Scan Graphi Repeller Shorted to Ground
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‘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

www.extorr.com

e
B File Edit view Window Control Help =18 x|
@1 @Ded| ) %1 |8lcEB HBEE>Z| 2|
i ] Total Pressure I -1.068 x10-10 torr Pirani Pressure I 1.00x10-4 torr @ I? l Start Degas Total Pressure is Neative
= *1 i is ¢
o i o because Filament is OFF.
L. -] P
Ebtl | | FET l | ) %*2 Degas Current=17 mA
Configuration Communications Sweep parameters Operating parameters 4
Calibration parameters | Diagnostics Outputs Mass Table should be about2.4 mA.
3mes i =
* 2 Degas curent 17.6 ma Filament Yoltage 211 vols e 3 %* 3 :;:(a)r:lzngzglbt(a)ﬂ: 1 62\\// 2
Electronics Temperature 324 °C Filament Resistance I 7.02 Ohm: 3 4 - - ¢ 7
ilament Resistance = 7Q2
238 P I I 2411 volt I 2 A
‘ower supply volts Sensor Temperature 369 °C * 4 should be about 0.5Q.
1l
*5 Source 1 Current > 6 mA,
s l— should be about 1.0 mA.
* 5 Sourcel curent 6.210281 ma Reference (2.45t0 2.55) 2.499383 volts
& I_""' a1 Source 2 Current > 6 mA
8 * 6 Source2 current 6.210281 ma Ground ref [ +¢-.02) 0.002364 volts * 6 3
should be about 1.0 mA.
158 RF Amp (0 to 20.0) 4167980 volts Focus1 FB (Focus1) 6221 wolts 8
Pirani Temp (-1t0-1.0) | 0141834 volts Repeller (2.0 - Elec_En) 6597 vots kG || % 7 I-oFBI: 1-?;’:450':'?'-‘"’
€ about £. S
s Pitani Corr (-1to 1.0) [ 0.142545 volts Filament Power | 52 x %10
|| PianiPress[-3to-25)[ 0317346 voks  Filament DAC Coarse | 3018 %8 cmulil"bFB : - 6t2\gov
] shou € about - .
+FB (22510 25) | 2374501 wolts Filament DAC Fine I 2047
. % 7 reezwes)| 181028 vois *9 sR:gS::L: - ggx’
5 * 1 0 Filament Power =5%
A A YA P :
SR because Filament is OFF.
L] 15 k1 ) -
MASS
[ ||
Ready [ [num 4

Figure 90. Outputs Tab and Mass Scan Graphi Filaments Shorted to Source 1
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