Extorr Inc. WWW.extorr.com

Instruction Manual

Extorr XT Series RGA

Models XT100(M), XT200(M), XT300(M)

Rev 090629
Copyright © 2009 by Extorr Inc.

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



Extorr Inc. WWW.extorr.com

Table of Contents

1. Safety INFOrMatioN.........coouiiiie e re e 6
2. OV VIBW ...ttt sttt b ettt st at e s he e s ae e s b e e st e et e et e e b e eateeneesreesbeenseas 7
A 1= 1= = I D T= o o) o) o S 7
3. Dimensions and SPECITiCAtIONS .......cceiieerieeiiiriee e ser e 8
G300 I [0 T Lo S 8
A o= ot 1= |4 o] S 9
01 = = L1 o] o R 10
4.1. Unpack the XT ShipmENT ..o e 10
4.2. Factorsto Consider before Mountingthe Probe ..., 10
A.3. MOUNE TN PIODE ...t a e nneenes 11
4.4. Connect the Command and Control Unit (CCU) .....ccccoecieiiiiiieiie e 12
4.5, Attach the RS232 Cable and Power the UNit ........cccoecviieriecn e 12
4.6. Install the VacuumPIUS SOFtWAN ©......cc.eiiiiiiiiee e 12
4.7. RESONALING RF COll ..o 12
4.8. SEAIT PUMP DOWN ..ottt sttt ettt st e et e e s b e e sase e e ssne e s saseesnnseesnneesnaeenns 13
ST @ 01 = 11 o] o 14
5.1. General theory Of OPErAliON .........ccooiiiiririiese e b e 14
5.2, PIrani REAUOUL ......c.eoiiiiiiiiee ettt sttt b ettt ae e b e 14
5.3. 10N GAUGE REAUOUL .....c.eiiiiiiieiieiieiee ettt bbbt sn e b e sne e 15
5.4. Filament ACtiVation SWITCN ........ooiiiiii e 15
5.5. Reading Mass Peak HEIGNLS. ..o 15
6. VaCUUMPIUS SOFtWAK ©....ccuveiieiiicie ettt 16
TN S = T AT o T o PSSR RRN 16
G T2 1 1 S 17
6.3. OPEratioNal SELEINGS ...coeiieeeieeie ettt ettt et esae et e e neesreeseeannens 17
6.4. COMMUNICAIONS TAD.....c.ciiiiiii e et se b e sae e 18
6.5. CONFIGUrALTON TAD ..cuviiiiieieece sttt st e et esae et e e neesreeneesnneas 19
6.6. SCANNING Parameter S TaD .....cccveieeie et sreesne e 19

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 2
TELEPHONE: 1-724-337-3000 FAX: 1-724-337-8322 EMAIL: support@extorr.com



Extorr Inc. WWW.extorr.com

6.7. Operating Parameter STah .......ocveiiie et 20
0 T . oo = 20
B.7.2. FFOCUS ...ttt ettt ettt e ettt e e e e et e e e tae e e easeeeabeeeeaeeesabeeeaabeesasbeseesseaeaabeeansbeesaseeeanbeseanseeesaseeesabeeenteeennees 20
6.7.3. Electron Energy and EMiSSION CUMTENL........c.coueireerietinerteeeeeesseesseseseesessesesssesesesessese s saesessesesssessesesssenes 21
B.7.4. E1ECIION MUITIPIHIEN .....eceeeeeiieeteseet ettt b bbbt bbbt e bt e b n s 21
AT AN U L (0 VA = (o IO SRS 21
(O ST (=S W =1 T S 22

6.8. Calibration ParameterSTab ........cccccvieiieiiiiccee et et 22
6.8.1. LOW Cal @NA High Cal......c.oiiiiiiitiieiirie ettt bbbt b e 22
SRS IZ 0 Lo X o (ol 0= 1 o O 23
ORI = e g TR O 1 o 1 o] o PSR 23
6.8.4. Total and Partial INEGrating CapS .........courveerieririeririeiiriettse sttt sees e eb s b e s e e s e st se b seebessesesenenes 23
6.8.5. Total and Partial SENSILIVITY ........cceiieieriii ettt b b b s e e e ae et be st e bese e e e e nbenaas 23
B.8.6. DIBINOSLICS. ....cuertete ettt sttt ettt et h e e b e et e e b et e st e aeeh e eb e b e e e eEeneeheebeebese e b e n b e et eReebeeb e bese e e e e enennas 24

e Y = S 1= o] =T - o RSSO 24
6.9.1. Mass Table SEtup fOr LEaK DELECHION.........ciieirieiirieiiirteree ettt 24

O3 (O @ 101§ 01U | K= = o SO 25

G300 I T o A = o O 26

3 2 T o A - o BSOSO 26

G300 G T o I 1o OSSR 27

O30 I T =T | o1 1 ox 7SSOSR 28

L T 1Y I U L= T 28

6.16. Use With MUItIPIE XT SYSLEIMS.....ciiieiececciee sttt st 31

6.17. TNEDEJAS IMOUE........couiiiiiieie ettt bbbttt sn et e sne e 31

A\ = L 1= T g o= TR 32

7.1 SerVICING TNE RGA PrODE ...ttt te b e s b e e nre e enaeenreeenns 32

7.1.1. lonizer /Dual Filament REPIGCEMENT ........c.oceeieierieieee e esee et e e s sae st e s te s e aesneeeesreeneesreeneenes 32
Il LS (U g 00 o LU = 36
Appendix A. First Mass SPECII UM ......cuiiiiiie et 37
Appendix B. Gauge Sensitivity to Differing Gases........ccccvvevvveevieesensieesie e 40

o I T =TT T T o S 40

B.2. 10N GAUQE COI T ECLIONS.....cotiiieiieeiieeiestee ettt sae et eesreesae e e sbe et e sseesaeebesneesbeeneesaeenes 40

B.3. Determination of Partial PreSSUIES .........eccuieiie ettt stee st re e sae e sneas 41

Appendix C. Manual Tuning of an RGA ... 43
Appendix D. Optionsand Spare Parts .........cccccceeeiiieiiiee e 46

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 3
TELEPHONE: 1-724-337-3000 FAX: 1-724-337-8322 EMAIL: support@extorr.com



Extorr Inc. WWW.extorr.com

Appendix E. Troubleshooting and SErVICe.........cccuveieireeieeie e 50
O I oW ] = o o1 g Vo 50
E.1.1. Switch to a Known Good Configuration FilE.........cccccueirieieiiieeiciese e seee st ene s 50
E.1.2. Configure VacuumPlus for TroUDIESNOOLING ......ccceveirieirieiereeereeie sttt 50
E.1.3. Set Parameters for TroubIESNOOLING ........cciveiririiririeirieerieere et saene e 54
E.1.4. Examine Output Tal Parameter VAIUES .........ccciiiiiiirieiieeie ettt st eb e snene e 56
E.1.5. Creating SCrEEN CaPLUIES .........ccuiueuiiieeirietereetereete sttt sttt seese et seebeseebe st eb et saeseseebeseebeseebeseebe st ebenesbeseseebeseebeneas 58
2% O o g1 =T @ o (oo PSSO 60
E.2.2. Filaments Open (BUIME OUL) .........eiueirereriisiesieieeseeeste st seee e sie s e b e se e sesbesbesaese e e ssessesaesbesbeneeneeneanens 61
E.2.3. Source 1 Shorted to Vacuum Chamber (GroUN) ..........coeiereieeieriere e sre e see e sne s 62
E.2.4. Source 2 Shorted to Vacuum Chamber (GrouNd) ..........ccceieeeeieneeieseeiee e seesieseeeesee e e see e e e sseessesneenens 63
E.2.5. Focus 1 Shorted to Vacuum Chamber (GrouUNd) .........ccvivierieieeesiesesesieseseeseeese e steseeeeessessesressesaesesnessens 64
E.2.6. Repeller Shorted to Vacuum Chamber (Ground) ...........covvevereeenieneseseseseeseeeses e seesee e e sre e seenesnens 65
E.2.7. Filaments Shorted to Vacuum Chamber (Ground)...........ccoevereeereieiesieseseeseeesese e seeesrese s sressesseseesesnens 66
E.2.8. FIlaments ShOrted t0 SOUICE L.......c.coeeeireiisesieieeseeesteseseeseeeesesses e seeste e see e esessesteseeseeneesessesssssensensenensessens 67
E.2.9. REPElEr SNOMEA 10 SOUICE L ..ottt ettt s b e s b et b et b et b e e b se b e 68
E.2.10. Repeller, Source 1, and FOCUS 1 Shorted TOGELNEY .........covveieeieiie et 69
E.2.11. FOCUS 1 SNOrted t0 SOUICE L....c.eiieiieieiieie ettt ettt sttt st e st e eseeseeaesbesbete e eneenens 70
E.3. Outputs Tab Parameter DefiNitiONS..........cccoveeiiriieseeie e 71
EL3.L. REFEIENCE ...ttt b bbb e bt b et E e AR ek e b et b et b et b et be st ebeneas 71

[ SI  €1 (o1 o [ = TSSOSO 71
E.3.3. DOBS CUITENL ...ttt ettt sttt r et s e b bt e s e e e s e e s e b e et s e s e e e e e Rt eE e R e s e e ne e e ebenbennean e bennennenneneas 71
E.3.4. El€CIIONICS TEIMPEIGEUME. .....e.eeveueiteieitetereete sttt sttt sttt et st e be e b st bt sb st seeb e se ek e se b e se ek et e b et sbeneseebeneebeneas 71
3.5, POWES SUPPIY ..ttt ettt sttt bbb e b e e bbbt bR R bt s e bt s e bt e b et b e Rt bt e Rt st ebe e 72
E.3.6. FIlAMENt VOITAOE .......eviveieiteisteei ettt b e e b et b et e bt e bt e bt e b se b et b et b b e e enennebeneas 72
E.3.7. FIIAMENE RESISLANCE ... c.ee ettt sttt st b st st e e be b e b et e e e st eheeb e s be s eese e e eneebesaesbebenseneeneenens 72
E.3.8. SENSOI TEIMPEIBLUIE.......coiteitietietieee ettt se ettt ettt st et e s b e s e e be s bt e s e eae e e e seesheeaeeabeenseebesaeeseesheeneenbesneenneeneennas 72
E.3.9. SOUICE 1 CUIMENL .....eeieeeeeite ittt ettt sttt h et e he e e e s e e e e e b e sb e e e e eae e ae e seesh e e b e ebeeasenbesaeeseesheennenbesneanreeneennas 73
E.3.10. SOUMCE 2 CUIMTENE ......eeieeteiteeeest ettt st se e e s ee e e e s b e s e e b e sr e e s e aae e e e seesReeme e sReemseaReemeeneesReemnenrenneenreeneennas 73
R B I L 01 o SO P TSSO 73
IR 30 o T =0T =01 RSP 74

[ B T =TI o SOOI 74
T T =TI 1=\ SRR 74
LG 20 L T ! S 74
G 20 G T SRS 74

N I oo UL I = PRSP 74
RIS T L= o= 1 = RSP TRRSTSTRN 74
E.3.19. FlAMENT POWET ......oiitieeeeeiteete ettt sttt et b e b et s e e e e s e e ae bt sb e e e e e e e e et eaeeb e s beseeae et ebeebesbesbesesbeneeneanens 75
E.3.20. FilaMENt DAC COBISE. .. ecueruertertereeeeieeiesie st st s te sttt sbesbeseese et et et e st saesbebe e eaeeaeebesbesbeseenseseasesaesbesbeseneeaeereas 75
E.3.2L. FIlamMENt DAC FiME.....ciiieieiieteiiieiiiiete ettt sttt st sae b e se et sesbe st st e sesaeseseebeseebeseebeseebe st ebeseseeseseebeneesenens 75
E.4. Vacuum Probe Mounting Consider ationsto Avoid Electrical Short Circuits............... 76
E.4.1. Preferred Probe Mounting ArTaNQEMENT ........c.ciiiieirieirieiesiee sttt sae s ebe st st be e s seebeseese e 77
E.4.2. Mounting the Probe Using aVacuum NIPPIE ..ottt seene e 78
E.5. Finding Electrical Short Circuits Caused by Damagetothe Probe...........ccccocevvnennnne. 81
Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 4

TELEPHONE: 1-724-337-3000 FAX: 1-724-337-8322 EMAIL: support@extorr.com



Extorr Inc. WWW.extorr.com

Appendix F. Electron Multiplier Installation ..o 86
F.1 UNpack the SNIPMENT ........oieeceee ettt e e e 86
e e o [ L4 oo USSP PP UPTPRPRO 86
F.3. Install EICtron MUILIPHEN ...ocueeieeeeeeeee ettt 87
F.4. Install High Voltage Power SUpply MOdUIE..........cooiiiiiiieeeeee e 89

WV AITAINTY ..ot s e e s b e e sne e e s ne e e s nn e e sne e e nnneeeas 91

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 5
TELEPHONE: 1-724-337-3000 FAX: 1-724-337-8322 EMAIL: support@extorr.com



Extorr Inc. WWW.extorr.com

1. Safety I nformation

Limitation on use of Compression Mounts
WARNING!

Do not use a compression mount (quick-connect) for attaching the

Analyzer probeto the vacuum system in applications that may develop positive
pressures. Positive pressures may cause the probeto be blown out

of a compression fitting and damage equipment and injur e per sonnel.
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2. Overview

2.1. General Description

The Extorr XT Seriesinstruments are quadrupole residual gas analyzers which also include an enhanced
Pirani gauge as well as a hot cathode ion gauge. The Pirani gauge makes vacuum measurements based on
thermal conductivity of the gas environment. The ion gauge uses el ectron impact ionization of residual gases
to measure ion currents related to pressure. The quadrupole gas analyzer uses precision mechanics and
electronics to measure ion currents due to the partial pressures of the residual gases in the vacuum chamber.
The Pirani starts operation at atmospheric pressure, the ion gauge at anominal 10 torr and the quadrupole
starts at anominal 10™ torr pressure. Theion gauge will measure total pressures to its x-ray limit of 2x10°
torr and the quadrupol e can measure partial pressures well below 10 torr.

There are three XT models. The X T100 operates from 1 to 100 amu. The X T200 operates from 1 to 200 amu.
The XT300 operates from 1 to 300 amu. With the inclusion of an electron multiplier detection option, an M
is attached to each of these model numbersi.e. XT100M, XT200M and X T300M.

All of the pressure gauging is done under the control of the communications and control unit (CCU) whichis
powered by the included 24 volt 2.5 amp supply. The CCU is the interface between what is happening in the
vacuum probe and the VacuumPlus Software which runs on your Windows computer.

Extorr Inc., 307 Columbia Road, New Kensington, PA 15068 7
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3. Dimensions and Specifications

3.1. Dimensions

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

’-ﬁ 6.79 [172.52 mm] —|
= —
e —— _HLJ g

0.60 [15.24 mm] -‘

1.25 [31.75 mm]
’—7 7.40[188.01 mm] 4‘

3.23 [81.99 mm] _.—..|

}-» 4.73[120.21 mm}—‘

L+ 5.50 [139.65 mm] —| ill
12.27 [311.66 mm]

2.75 [69.85 mm]

Figure 1. XT Dimensions
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3.2. Specifications

Mass range
XT100(M) 1to 100 amu
XT200(M) 1to 200 amu
XT300(M) 1to 300 amu

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. 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.

Minimum detectable partial 10™" torr. Measured with N2 @ 28 amu with 1 amu full peak

pressure width, 10% height, 70 eV electron energy, 6 eV ion energy,

and 1 mA electron emission current. Below 10™* torr
possible with electron multiplier option.

Operating pressure Atmosphere to UHV (Recommendations for ion gauge is
below 107, for the RGA below 10 torr, for the multiplier
below 10°® torr)

Max. operating temp. 40°C

Bakeout temperature 300°C (without CCU)

Total pressure meas. Available in Pirani, BA and RGA modes

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 3to 10 V, programmable

Focus voltage 0 to 150 V, programmable

Electron emission current 0.1 to 4 mA, programmable

General

Materials of Probe 304SS, Kovar, Tungsten, Alumina, Iridium, Copper, Nickel

Construction construction

Probe dimension 6.79" from flange face to top of ionizer

CCU Extension 5.5" from flange face

Minimum tube 1.D. 1.375"

Probe mounting flange 2.75" CF

CCU dimensions 3.3"x 4.8"x 7.5". Easily separated from the probe for bake-
out.

Warm-up time Mass stability £0.1 amu after 30 minutes.

Computer interface RS-232C, 115,200 Baud

Software Windows® 2000 or XT based application. Requires Pentium
or better.

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

Weight Probe and CCU total 5 Ibs.

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