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T'ENIKEZ ITAHPO®OPIEX

Avtq M ovokevn mpoopileton Yo emoyyEAaTikh xprion. O
xpMotng Bo mpémel v SBGoel TPOoEKTIKG TIG 0dNYieg Tov
TopOVTOG  EYXEPIOOL KOl OMOLOWAMOTE  OAAN  TpOoBET
TAnpogopia Tov diver m Varian, mpiv amd T xpnoyLomoinon g
GUOKEVNG.

H Varian dev @éper xopior €v8Ovn 6cov opopd v oMkn 1M
HePLKN 0BETNON TOV 03NYLAY, TNV AKOTAAANAT XpoN €K HEPOVG
OVEKTIOBEVTOL  TpoownLkoV, ovBoipeteg emepPooel; M xpion
TOL SV CUULPVEL e TOVG E181K0VG EBVIKOVCKAVOVIGHOVG.

Ov ovtileg g oepdg Turbo-VIOOOICE E-series — elvou
OTPOPLAOHOPLOKEG OVIALEG YlOL EQPOPHOYEG VYNAOD Kot TOAD
VYNAOD KEVOD, 18LoNTEPWG KATAAANAEG YLOL TN YPNIOM OE TOMELG
OV GULVOEOVTOL ME TN Plopmyovict TV NMULOY@Y®V KoL €lvol
KOVEG VoL LVTATIo0VV KOBE €180VG OEPLO T EPLOVYO CLOTATIKO.
Eivor oxotdAAnieg Yoo v AGVIANOM VYpOV N OTEPEDV
COUATIOI®V.

H d&viinon emtoyydveton dopécov piog TOVPUTivag OV
TEPLOTPEPETON JLE PEYEAN TorxOTnToL (To ovadtepo 38000 G.ad.), 1
omoior Kivelton amd €vol TPLPootkd MAEKTPLKO HOTEP VYNANAG
onddoong. Ou avtiieg Turbo-V1000 ICE E-series dev mepiéyouvv
PUTOLVTIKOVG  TTOPAYOVTEG, €lvail KOTAAANAEG Aoumdv Kou Yo
EPOPHOYEG TTOV OO TOVV Vo KOO KEVO.

STUG EMOUEVEG TOPOYPAOOVG OvaIPEPOVTOL OAEG Ol QLTOPOATITEG
TANPOPOPLEG TOL EYYLOVVTIOL TNV CCEEAEL TOV YEPLOTH KOTA
™ OLGPKEWD. TNG XPNOLULOTOINONG TNG OVCKEVNG. AEMTOHEPELG
mAnpogopieg divovtan 6to mapdptnpo OTexvikég [TAnpoPopiec®.
Av16 10 eyxepidio xpnowonotel Tig akdAovbeg copupdoeich

A KINAYNOZ!

Ot eVvBelelg KivdOvov ELKDOVY TNV TPOGOYN TOV XEPLOTN GE pict
Swdikooio 1 oe pio edikn epyacion n onolo av dev exteleoTtel
omoTd, 60 UTOpovoE Vo TPOKOAECEL GOPOPEG  TMPOCWTLKEG
BAGPec.

I=¥° mrozoxH

Ot evdei&erg mpocoyng epeavilovion mply amd Tig drodikoocieg ol
omoieg OV eV EKTEAECTOVOV HE TPOcoyN, Bo pmopovooy Vo
mpokoAécovv {nUiég 6T GVOKELN.

ZHMEIQXH

O1 ONUEIDOEIS TEPIEYOVY CTUAVTIKES TATNPOPOPIES TOV EYovv
ATOOTOCTEL A0 TO KEUEVO.

AITOGHKEYZH

Kot 1 Sudpkelar tng HEToPOpdG KoL NG OMOBNKELONG TWV
oVTALGDV TpéMEL vou TPovvVToL Ot akOAOVOEG TEPPAAAOVTLKES
cuvOnKech

- Beppokpocio: amd -20°C péypt +70°C

- oyxenn vypaocio: 0 - 95% (acvumdKveOTn)

Av 0 ypdvog amobrikevong eivor moAD pokpOg, M ovtAio Bo
npémel vo 1eBel oe kivnon pe tpdémo SOFT START (BAéme 1o
€YXEPLOL0 TNG HOVABOG ELEYYOV).

ITPOETOIMAZIA T'TA THN ETKATAXTAZH

H oavidMo mpopnBedeton péoo oe pio €81k TPOSTOTEVTIKN
ovokevooio. Av vrépyxovv evdeifelg PAGPNG mov Bo propovoov
vo  €yovv  mPokANBel KoTO T dbpkeEl NG HETOUPOPAS,
GVUPOVAEVTELTE TO TOMLKO TUNHO TOANCEDV.

Kotéd 1t didpkelor 0V OVOlYHOTOG TG CLOKELAGING, dDOTE
Wroitepn TPocoxN £TCL MOTE VoL UMV TECEL KOL VoL UV Y TumnBet
n ovtAio.

Mnyv eykatadeinete t ovokevacsio 610 mepPdAiov. To VALKO
OVOKVKADOVETOL TAHPMG KoL ovTomokpivetanr otny Odnyila g
E.O.K. 85/399 yiot v droupOAaién tov meptdiiovtog.

=" nrozoxu

TIpokeyévon Vo omopOYeTe TPOPAIHOTOL Ot TNV AMEAEVOEPOON
oeplov, Pnv oryyilete pe YOpva xéplol Tor TUAROTO TOL TPOKELTOL
Vo ekTeBoVV 670 kevd. Now xpnoionoteite mavio YavTia 1 GAAN
KaTdAANAN TpocTOGiaL.
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OAHT'IEY XPHXHY

ZHMEIQXH
H oavilia Jev korootpépetor  av  anddg extebel  otov
anuoopauptk6  aépa.  Zog  ovuPovievovue  duws v Ty

KDQTIOETE KAELOTI] PEYPL TN OTLYUT] OV B EYKaToCTOOEl OTO
oUCTIUC, ETOL DOTE VO ATOPEVYOEL 1] EVOEYOUEVT PpOTQVOT] OO
TN OKOVI].

ETKATAXZTAZH

A KINAYNOZ!

H avilia, Adoyw tov fdpovs 1tig, 7pEmeL Vo UETAKIVIOEL
SIOYLECOV ELSIKAV EPYAAEIWV QVOWOOTIS KO LUETAKIVIIOTIS.

H ovtiioo dev 6o mpémer  vor  eykotootofel  Koudn  vo
XPNOWOTOINBEL o€ XDPOVG EKTEBELUEVOVG OE OLTLOCHOUPLKOVG
napdyovieg (Bpoxn, mdyo, ydw), okdveg, TOAeHIKE aépla, GE
Xhpovg 6TV VIAPYEL Kivduvog £xpnéng 1 kivduvog TupKoylds.
Kotéd ™ Sudpxelor g Aettovpylog mpémer vor TNPOOVTOL Ol
okOLovBeg cuvOTKeg TEPPAAAOVTOG:

- péy. mieon: 2 bar méve amd TV ATHOCPOUPLKT Tieon

- Oeppokpacio: amd + 5°C péypr + 35°C

- oyxenxn vypaosio: 0 - 95 % (acvpmdKven).

I¥° nrozoxH

cOoTNHO.
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ZeKOAMNOTE T0 OQLTOKOAANTO Kot BYGATE TO TPOCTOTEVTIKO
KOmakL HOVO TN OTLYHR TNG OVVIEONS NG TOLPHUTONVIALNG GTO

87-900-942-01(A)



OXI

& KINAYNOZX!

T TNV OmoPLYNQ TPOCMTIKOVY TPOVUATICHOVY [N
OeQLTETE TOTEQ YLOL KOLVEQIVOL AOQYO, TOL SOQUKTUAOL NQL OLOtAACL

OVTLKELQUEVO.  OTO  OTOQULO TN €wo0adov  Tnm

TOVPUTTOOVTALQON. FopBovievoerta n xpnowon
TPOCTOTEVLTIKOVYL duytiovg (TPOOLPETLKOQL). Av
APNOUYLOTOLELQTOL  EQVO]  OLYOIOTNOPOY  KOTOQ — TOV

SOVNOICEMYV MOl EQVOL  MIKPOQL EACIGTLKOQL (QUOEPOQ GTO
OTOQUIO  TNN €000V, OTEPEMQUVETE  MOQVTOL TNV
TOVPUTTOOVTALQO GT1 Botom.

e TMOPOLCIO. MAEKTPOROYVNTIKOV Tediov M ovidio Tpémel vou
TPOOTULTEVETOL  ME  KATOAANAQL  TpokoAvupato. BAéne 10
mopdptnpoe  dTexyvikég  ITAnpopoplec®d Yoo  MEPLOCOTEPES
AETTOUEPELEG.

Ot Ttovpumopoplokés aviiieg g oepdg Turbo-V1000ICE E-
series TPEMEL VoL XpNOLLomolovvVTaL HOvVo HeE évav omd TOug
edkovg eleyktég Varian (cewpég  969-9464 220V, 969-9564
120V) xou mpémer vo €lvor oLVIESENEVES IE IO TPMTEVOVOO
ovtiio (BAéne oyfpa otig @Teyvikég [TANpoeopilecd).

H 1ovppmoovtAior pmopel vor €yKotooTofel G€  OTOLOBNTOTE
0éom. ZTePEDOTE TNV TOVPUTONVTALL. OE oToPEPT BEGN EVOVOVTOG
™ QAGvtla €10080V pe pioe otodepr KOVIPOPAGVTLaL tKOv Vo
va. ovtiotofel oe éva {evyog 4668 Nm yHpw and tov dEové tng.
H tovppmoavtAio pe eAdvila e16680v ISO mpémer var otepewdel
otov B4Aopo kevohd péow SmAmV 7 povdv doykdvev. H

okdlovdn TopUmEAAOL  TEPLYpAPEL  TOV  amopaitnTo  oplBpd
dorykévev kot pe oo Levyog PLOMIOTOG TPETEL VOL GOLYTOVV.
OAANTZA | EIAOZ AATKANHZ | N ZEYT'OZ
BIAQMATOZ
ISO 200 AwmAn Boykbvny  pe| 6 23 Nm
elkot tpoeEoyxn M10
Moviy ~ Baykévn  pe [ 12 23 Nm
ekt npoeEoy M10

Ta va otepedoete v avidio péom g Paong g elvon
QTMOPOATNTO VO XpNOLLoToLoeTe Tpelg Pideg M6 otepempéveg
oTlg €kég OmEG Mov VmApXovy otn Bdon g oaviiiag. Ot
xpnoyLomotoVpeveg Pideg mpémer va €xovv avtoxn 500 Nomm?
KoL TPENEL Vo oTepemBovy pe Evor {etvyog 4,5 Nm.

Tt TV €YKATAGTOON TV TPOOLPETIKAOY eEaptUdTv, PAETE
ATeyvikég ITANPOPOPiecH.

XPHZH

‘Oheg oL odnyleg Yoo Yo
TOVPUTOOVTALOG  TTEPLEXOVTOL
ELEYYOV.

ABOoTE TPOCEKTIKG 0LVTO TO EYXEWPLSLO TPy amd T XproM.
Tow vo emTOXeTe KOAVTEPEG OPLOKEG TECELS HTOPEiTE Vo
Oeppivete to TEPIPANUOL TG QVTALOG YPMOLLOTOLDOVIOG TOV
npoonpetikd Oeppaviipa. Kot 1t Sudpkelar g evdexOpevng
Béppovong tov Boddpov kevod M Beppokpocio otn EAGvVTCo
e10080v dev mpémer vo Eemepvdl Tovg 80°C. Katd Tt Oéppovon
VoL ypnotpLonoteite mévto vypn Wogn.

m owoTh Agrtovpylo NG
oto eyxewpidlo TG povdidag
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A KINAYNOZ!

Mnv ayyilete v tovpumoovtiion Ko tor dtopopa. eE0PTANATE
mg Kot TG epyocieg Oéppavong. H vymAn Beppoxpacio pmopet
VOU TTPOKOAECEL TPOCMTLKES PAGPES.

5" npozoxH
To vo doxetevoete pe aépal TNV ovTAion xpnoLonoteiote oépo
N adpovég aéplo kabapd amd okdvn N GAla otouyeio. H mieon
€16000V SLapEcOV NG EWSLKNG TOPTOG, TPEMEL VoL Elvon HikpdTEPN
ond 2 bar (méve omd TV OITLOCEOLPLKT TESN).

I¥° mrozoxH

ATOQUOYETE ~ GLYKPOLQIOELY], OALCHNQIOEL] MO  OTOQTOMEN
HETAKIVNQOEL] TN OVIALQON] TOVQPUTO OQTOV PPLOoKETOL OF
Aettovpylgo.  Go.  pmopovcov  vo  moBovv  {npear  To
Kov{iveQtoL.

I npozoxu

T v GvTAnon TOAEpKAV oeplowv avtég ot owvthieg eivor
epodloopéveg pe pion ewdikn Bvupido péom ng omolog elvon
ovaykoion n dloxétevon adpavots oeplov (Glwto M apyov) yio
mv TpooTtocion TV povAepdv (BAéme mapoptnpor OTexvikég
ITAnpogopiecd).

A KINAYNOZ!

Otov M avidia ypnoyomoteiton yoo v GviAnon Tokav,
EVEAEKTOV 1| POSILEVEPYDV 0EPLMV, AKOAOVOEIDTE TIG KOTAAANAES
Sroducocieg e181kd yiow 10 KGOE oépro.

MV {PNOOTOLELTE TNV aVIALO TaPOVGLOG EKPIKTIKAV Glepimy.

ZYNTHPHZH

O aviiieg g xornyopiog Turbo-V1000 ICE E-series &e
xpetdlovion kapio cvvtipnon. Omowodnimote eméuPoon mPEmeL
va yiveton amd e£0VGL080TNIEVD TIPOCMTLKO.

A KINAYNOZ!

Ipwv emiyePNOETE OMOLOBNTOTE EMEUPACT TNV TOVPUTOOVTALDL,
OTOGVVIEGTE TO KOAMDSLO Tpopodociog, kAvie eEaépwon oTnv
oviAio avolyovtag tnv ewdikn PoAPida ovopévete péxpt tmv
TANPN  OKLYNTOTOINGM TOL POTOpe. KO TEPUEVETE MEXPL T
Oeppokpacio Tng emedvelag g avtAlog vor glvon KartdTepn
ond 50° C.

Ye mepimtwon PAGPng pmopeite vo amevBuvleite oto GEPPLg
emokev®v Varian 1 oto “Varian advanced exchange service”,
mOV oo0g Olvel TN dLUVATOTNTAL VO OLVTLKOTOIOTNOETE TNV
XoAoopévn aviiio pe pio GAAN EVIGYLREVN.

ZHMEIQYH

TIp1y EMOPEYETE OTOV KATAOKEVXOTI] TNV AVIALX Vi EMOKEVT]
17y advanced exchange service, €iven amopaitnio va
CUUTATIPAOETE Kot Vol TopovoIdoete oto  tomik6 I popeio
ToAricewy, 10 Evivmo @Zryovpid kou VYElo@ OCOVIUUEVO OTO
TOPOV EYYEWISI0 00MyIDV. AVITYpopo ToV 010V EVIVTOV TPETEL
v VTAPpYEL PECQ OTI CUOKEVQOIO TG QVIAIG TipLV amo Ty
anooToln].

Otav mAfov moboet vor Aettovpyel m aviAdo B mpémer vou
KOTooTpopel GOLPOVOL e TOVG €W31K0VG EBVIKOVG KOVOVIGHOVG.

87-900-942-01(A)



GENERAL INFORMATION

This equipment is destined for use by professionals. The user
should read this instruction manual and any other additional
information supplied by Varian before operating the equipment.
Varian will not be held responsible for any events occurring due
to non-compliance, even partial, with these instructions, im-
proper use by untrained persons, non-authorized interference
with the equipment or any action contrary to that provided for
by specific national standards.

The Turbo-V 1000 ICE E-series series pumps are turbo-
molecular pumps for high and ultra-high vacuum applications
particularly suitable for use in semiconductor industry sector
and can pump any type of gas or gas compound. They are not
suitable for pumping liquids or solid particles.

The pumping action is obtained through a high speed turbine
(max. 38000 rpm) driven by a high-performance 3-phase elec-
tric motor. The Turbo-V 1000 ICE-E series pumps are free of
contaminating agents and, therefore, are suitable for applica-
tions requiring a "clean" vacuum.

The following paragraphs contain all the information necessary
to guarantee the safety of the operator when using the equip-
ment. Detailed information is supplied in the appendix "Techni-
cal Information".

This manual uses the following standard protocol:

VAN WARNING! |

The warning messages are for attracting the attention of the
operator to a particular procedure or practice which, if not fol-
lowed correctly, could lead to serious injury.

=" cauTion

The caution messages are displayed before procedures which,
if not followed, could cause damage to the equipment.

NOTE
The notes contain important information taken from the text.

STORAGE

When transporting and storing the pumps, the following envi-
ronmental requirements should not be exceeded:

— temperature: from -20° to +70 °C

— relative humidity: 0 - 95% (non-condensing)

If the storage time is long start the pump using the SOFT
START mode (see control unit manual).

PREPARATION FOR INSTALLATION

The pump is supplied in a special protective packing. If this
shows signs of damage which may have occurred during
transport, contact your local sales office.

When unpacking the pump, be sure not to drop it and avoid
any kind of sudden impact or shock vibration to it.

Do not dispose of the packing materials in an unauthorized
manner. The material is 100% recyclable and complies with
EEC Directive 85/399.

=" cauTion

In order to prevent outgassing problems, do not use bare
hands to handle components which will be exposed to vacuum.
Always use gloves or other appropriate protection.

NOTE

Normal exposure to the environment cannot damage the pump.
Nevertheless, it is advisable to keep it closed until it is installed
in the system, thus preventing any form of pollution by dust.
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INSTRUCTIONS FOR USE

INSTALLATION

/\ MO

Cause its weight, the pump must be handled by means of suit-
able moving and handling tools.

Do not install or use the pump in an environment exposed to
atmospheric agents (rain, snow, ice), dust, aggressive gases,
or in explosive environments or those with a high fire risk. Dur-
ing operation, the following environmental conditions must be
respected:

— maximum pressure: 2 bar above atmospheric pressure

— temperature: from +5 °C to +35 °C

— relative humidity: 0 - 95% (non-condensing)

In the presence of magnetic fields the pump must be protected
using a ferromagnetic shield. See the appendix "Technical In-
formation" for detailed information.

I cauTion!

Do not remove the adhesive and protective cap before con-
necting the turbopump to the system.

87-900-942-01(A)



NO!

To avoid injury, never put fingers or any objects whatso-
ever in the inlet port of the turbopump. The use of the pro-
tective screen is strongly advised (optional extra). If a
vibration damper or flexible metallic bellows are used on
the inlet port, make sure that the pump is fixed to the
base.

The Turbo - V 1000 ICE-E series series pumps must only be
used with one of the special Varian controllers (series 969-
9464 220V, 969-9564 120V) and must be connected to a pri-
mary pump (see "Technical Information").

The turbopump can be installed in any position.

Fix the turbopump in a stable position connecting the inlet
flange of the turbopump to a fixed counter-flange capable of
withstanding a torque of 4668 Nm around its axis.

The turbopump with ISO inlet flange must be fixed to the vac-
uum chamber by means of clamps or claws. The following ta-
ble shows, for each flange and fixing device, the necessary
number of clamps or claws and the relevant fixing torque.

FLANGE FIXING N. FIXING TORQUE
DEVICE
ISO 200 M10 clamps 6 23 Nm
M10 claws 12 23 Nm

To fix the pump by means of its base, it is necessary to use
three M6 screws fixed to the foreseen holes of the pump base.
The used screws must have a minimum strength point of 500
N/mm? and must be fixed with a torque of 4.5 Nm.
For installation of optional accessories, see
Information”.

"Technical

USE

All the instructions for the correct use of the turbopump are
contained in the control unit manual.

Read the manual carefully before using the pump.

In order to achieve a better (lower) base pressure, the pump
casing may be heated using the optional heater. While heating
the pump, the temperature of its inlet flange must not exceed
80 °C. Always use the water cooling system during the heating
operations.
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INSTRUCTIONS FOR USE

VAN WARNING! |

Do not touch the turbopump or any of its accessories during
the heating process. The high temperatures may cause burns.

I3 cauTion

Use air or inert gas free from dust or particles for venting the
pump. The pressure at the vent port must be less than 2 bar
(above atmospheric pressure).

I3 cauTion

Avoid impacts, oscillations or harsh movements of the pump
when in operation. The bearings may become damaged.

=" cauTion

For pumping aggressive gases, these pumps are fitted with a
special port to allow a steady flow of inert gas (like N2, Ar) for
pump bearing protection (see the appendix "Technical Informa-
tion").

VAN WARNING! |

When employing the pump for pumping toxic, flammable, or
radioactive gases, please follow the required procedures for
each gas disposal.

Do not use the pump in presence of explosive gases.

MAINTENANCE

The Turbo-V 1000 ICE-E series series pump does not require
any maintenance. Any work performed on the pump must be
carried out by authorized personnel.

/\ MO

Before carrying out any work on the turbopump, disconnect it
from the supply, vent the pump by opening the appropriate
valve, wait until the rotor has stopped turning and wait until the
surface temperature of the pump falls below 50 °C.

In the case of breakdown, contact your local Varian service
center who can supply a reconditioned pump to replace that
broken down.

NOTE

Before returning the pump to the constructor for repairs, or re-
placement with a reconditioned unit, the "Health and Safety”
sheet attached to this instruction manual must be filled-in and
sent to the local sales office. A copy of the sheet must be in-
serted in the pump package before shipping.

If a pump is to be scrapped, it must be disposed of in accor-
dance with the specific national standards.

87-900-942-01(A)



DESCRIPTION OF THE TURBOPUMP

The Turbo-V1000 ICE E-series pump is available
with an ISO 200 high vacuum flange.

The Turbo-V1000 ICE E-series pump consists of a
high frequency motor driving a turbine fitted with 15
bladed stages. The turbine rotates in an anticlock-
wise direction when viewed from the high vacuum
flange end.

The turbine is made of high-strength, light alumin-
ium alloy, and is machined from a single block of
aluminium. The turbine stages have six different
angles, from 44° to 16°.

The turbine rotor is supported by permanently lu-
bricated high precision ceramic ball bearings in-
stalled on the forevacuum side of the pump.

The static blades of the stator are made of stain-
less steel with five different blade angles from 44°
to 16°. These are supported and accurately posi-
tioned by spacer rings.

TECHNICAL INFORMATION

The Spiral Seal is a dynamic seal based on a
Siegbahn disk that increases the protection of the
bearings against corrosive gases. A special cen-
trifugal stage, named centrifugal dust seal, is pro-
vided in order to protect the pump bearings from
particles contamination.

The aluminium parts are protected against corro-
sion caused by chlorinated and fluorinated gases
by means of a protective film. The film (called Ar-
morr Coating) is deposited by means of a vacuum
process allowing an uniformity of the coating thick-
ness with no impact on the pump balance.

During normal operation, the motor is fed with a
voltage of 56 Vac three-phase at 633 Hz. To re-
duce losses during start-up to a minimum, the fre-
quency increases according to a ramp with a
higher initial voltage/frequency ratio.

A water cooling kit is available to cool the pump in
the cases where it is used under heavy load or-
when forced air is insufficient for cooling purposes.

Two thermistor sensors are mounted near the up-
per and the lower bearings to prevent the pump
from overheating. The thermistor sensors, the mo-
tor stator windings and the earth are connected to
a Turbo-V controller through a 8 pin socket on the
side of the pump.

An M5 hole in the pump envelope is provided to
install an accelerometer for diagnostic purposes.

The pump is balanced after assembly with a resid-
ual vibration amplitude less than 0.01 um.

The pump can operate in any position and can be
supported on the high vacuum flange or on its
base. The connection of the forevacuum on the
side of the pump is a KF 40 flange.

Inlet flange

Inlet port

Vent port (not visible)

Bladed stages

Upper bearing thermistor

Motor rotor

Upper bearing

Purge port

Forevacuum port (not visible)

Motor stator

Lower bearing thermistor

Spiral seal

Socket for controller connectior

Lower bearin

25
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TECHNICAL SPECIFICATION

TECHNICAL INFORMATION
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VIEW FROM "A”

ISO_200 WATER COOLING 1/8G
i VENT PORT . .‘
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1 \y ; t 120" to Mount
‘ | 'g y % | (/]Mr Cooﬁnog K?tun
I ot = ————— 1
| _os0 [123.05] | P 6.3 [160.27] 5.15 [130.80]
8.2 [‘208.03] R 6.50 [164.20]
‘ 5.7 [144.27]
N
. . . Elect.
Dimensions: inches [mm] Comector
FORELINE
KF 40 VIEW FROM "B"
Pumping speed N2: 950 I/s Coolant water minimum flow: 200 I/h (0.89 GPM)
He: 870 I/s temperature: + 10° Cto + 20° C
H2: 900 I/s pressure: 3 to 5 bar (45 to 75 Psi)
Compression ratio N2: 5 x 1096 Bakeout temperature | 80° C at inlet flange (ISO flange)
He: 8 x 10
Hy: 2 x 10° Vipration level < 0.01 pm at inlet flange
(displacement)
Base pressure® minimum with recommended -
forepum% © Noise level <45dB (A) at 1 meter
< 1x 107" mbar (< 1x 10 "Torr) Input 56 Vac, three phase, 633 Hz
Inlet flange SO 200 Lubricant permanent lubrication
Foreline flange KF 40 N\W Storage temperature -20°Cto+70°C
Rotational speed 38000 RPM Weight kg (Ibs) ISO 200: 19 (41.8)
Start-up time < 4 minutes
Recommended Varian VSp 60; Varian VSr 90 * According to standard DIN 28 428, the base
forepump pressure is that measured in a leak-free test dome,
Operating position Any 48 hoqrs after the comp/et/on .of test dome bake-
- - - out, with a Turbopump fitted with a ConFlat flange
COOI!ng Water (USe water with electrical and USIng the recommended pre_vacuum pump.
requirements conductivity < 500 puS/cm)
Operating ambient +5°Cto+35°C
temperature
26 87-900-942-01(A)



TECHNICAL INFORMATION
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INLET SCREEN INSTALLATION The screen can be mounted on each pump model.

The inlet screens mod. 969-9316 prevents the
blades of the pump from being damaged by debris
greater than 1.4 mm diameter.

The inlet screen, however, will reduce the pumping
speed by about 20%.

The inlet screen is fitted in the upper part of the
pump, as shown in the figure.

The following figure show the overall flange dimen-
sions with the protection screen fitted on pump with
ISO flange.

19.30 [0.76]

&ﬁ;v \ \ i vg@@

DIMENSIONS:  mm [inches]
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HEATING JACKET INSTALLATION

The heating jacket model 969-9819 can be used to
heat the pump casing when a condensable proc-
ess by-products are present.

It is applied on the lower part of the pump casing
with the provided set of springs, as shown in the fig-
ure, to heat the envelope to a temperature between
40° and 90° C under controller selection.

The jacket must be mounted in order to have a
perfect thermal contact between the heating sur-
face and the pump envelope to obtain a fast and
efficient heating.

When the jacket is correctly mounted around the
envelope, the hooks of the springs go outside the
band and the springs result a bit stretched.

TECHNICAL INFORMATION

WATER COOLING KIT INSTALLATION

Two types of water cooling kits are available to be
mounted when the pump is used under heavy load
conditions or when air cooling is insufficient.

The two model part numbers are: 969-9338 (metal-
lic model), and 969-9348 (plastic model).
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Once the heating jacket is installed and connected,
set the controller to operate it at the desired tempera-
ture by means of the configuration menu (refer to the
controller manual for details). The heating jacket will
be started by pressing the pump start button.

A dedicated temperature sensor into the heating
jacket will keep the pump temperature at the de-
sired temperature.

=" cauTion

The items of the plastic model kit must be assem-
bled as shown in the following figure

NOTE

Please make sure to have a perfect contact be-
tween the heating jacket thermistor and the pump
envelope for a safe and efficient operation.

=" cauTion

If the chamber of the system is "baked" at a high
temperature, a shield should be installed to prevent
thermal radiation heating the high vacuum flange
on the pump.

.
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The assembled kit must be screwed into the suit-
able holes of the pump body with a recommended
closing torque of 5 Nm.
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TECHNICAL INFORMATION

The water cooling kit 969-9338 has to be con-
nected to a 3/8" internal diameter flexible water
line.

The water cooling kit 969-9348 has to be con-
nected to a 6x8 (internal diameter x external di-
ameter) metric flexible water line.

Cooling may be carried out either through an open
circuit with eventual discharge of the water, or us-
ing a closed circuit cooling system.

The water temperature must be between +10°C
and +20°C, with an inlet pressure between 3 and 5
bar. This allows a flow of about 200 I/h.

The overall dimensions of the pump when
equipped with the water cooling kit mounted are
shown in the following figure.

NOTE

The water electrical conductance must be < 500
us/cm. When the conductance is higher, in closed

water circuit, the use of up to 20% of Ethyl-Glycole
is suggested.

WATER COOLING 1/8G
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VENT DEVICE INSTALLATION

The vent device mod. 969-9831 allows to avoid
undesired venting of the pump during a temporary
power failure (adjustable time up to 36 min.), and
enables an automatic vent operation.

Unscrew and remove the vent port threaded plug
(see figure below).

VENT PORT

Screw the flange mod. 969-9108 on the pump, tak-
ing care of the o-ring right position.

Assemble the seal ring and lock the vent device in
position using the KF klamp.
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VENT VALVE INSTALLATION
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The vent valve mod. 969-9833 allows to avoid un-
desired venting of the pump during a temporary
power failure (5 sec maximum), and enables an
automatic vent operation.

Unscrew the vent port threaded plug (see figure
below).

VENT PORT

Screw the vent valve into the pump without insert-
ing the supplied adapter between the valve and the
pump.

Tighten the valve using a 16 mm. hexagonal span-
ner with a torque of 2.5 Nm.

=" cauTion

Do not overtighten the valve as this may damage
the thread on the pump.
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SOLID STATE FLOWMETER INSTALLATION

A gas purge valve is integrated to protect the pump
bearings against particulate and corrosive gases
that could move into the pump.

To the purge valve can be connected a solid state
flowmeter model 969-9114 (see the following figure)
or model 969-9115, operating in the range from 0 to
150 SCCM with Nitrogen, and from 0 to 125 SCCM
with Argon, that connected to the controller can
monitor the flow of the protective gas purge.

The following figure shows the connector of the
flowmeter to the controller.
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PUMP USED WITH CORROSIVE GASES

To prevent damage to the bearings, an inert gas
must flow into the pump body around the upper
bearing towards the forevacuum line.

The inert purge gas (e. g. nitrogen, argon) is supplied
to the pump through the integrated purge valve. A
pressure regulator can be installed between the purge
valve and the gas purge source. Adjust the pressure
regulator in order to obtain the necessary gas purge
flow rate of 20 sccm. The standard gas purge may be
supplied with 1 atm (15 psig) to get 20 sccm.

=" cauTtion

To prevent bearing damage, the integrated purge
valve is foreseen for a gas flow rate of 20 sccm
(0.34 mbar I/s). Please contact Varian for specific
applications.

The recommended gas flow maintains a pressure into
the pump body higher than the forevacuum pressure.
The recommended procedure to vent the system
and the pump avoiding the contact between the
pump bearings and the corrosive gas is described
in the following points:

1. Close the corrosive gas flow into the system.

2. Leaving the Turbo-V pump and the backing
pump running and the purge gas flowing, wait
for enough time to evacuate the corrosive gas
from the system.

3. Open the Turbo-V vent port slowly until to
reach atmospheric pressure in the system.

Turn off the Turbopump.

When the Turbo-V pump and the backing
pump are stopped and the system is at at-
mospheric pressure, for a better bearing pro-
tection it is advisable to leave the purge gas
flowing into the Turbo-V pump, with the
chamber or the Turbo-V vent valve opened, to
avoid system overpressures. If the vent valve
can't be kept opened, the backing pump
should be left operating.

Purge gas line

Pressure regulator 8
Solid state flowmeter

Gas purge valve (integrated into the pump)
Forevacuum pump

Turbopump

Vent valve

Controller
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TECHNICAL INFORMATION

TYPICAL LAYOUT DIAGRAM
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1. Turbo-V controller 13. Turbopump
2. Ventvalve 14. Flexible connection
3. Vacuum pump shut-off valve (optional) 15. Solid state flowmeter
4. System vent valve (optional)
5. Vacuum chamber
6. lonisation gauge
7. Fore-vacuum pump connecting flange
8. Qil mist eliminator
9. Fore-vacuum pump with internal one-way
valve
10. Fore-vacuum pump control relay
11. Connection for water cooling
12. Roughing line with valve (optional)
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Connection A - HIGH VACUUM FLANGE

To connect the Turbo pump to the ISO inlet flange,
remove the outer ring and position the centering
ring as shown in the figure.

O—RING

REMOVE OUTER RING

TURBO PUMP

PROTECTIVE
EDGE

Connection configurations

TECHNICAL INFORMATION

Then fix the two flanges with the clamps or claws
as shown in the figure.
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Connection B - FORE-VACUUM PUMP

A flange KF 40 NW is available to connect the Tur-
bopump to the fore-vacuum pump. A hose or vac-
uum approved pipe can be used. If a rigid pipe is
used, any vibration generated by the mechanical
pump must be eliminated through the use of bel-
lows.

NOTE

The Turbo pump is characterized by its high com-
pression ratio also for oil vapors. When using a
mechanical oil-sealed pump, it is advisable to in-
stall a suitable trap between the turbopump and the
fore-vacuum pump in order to prevent oil back-
streaming.

Connection C - ELECTRICAL
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The turbopump is connected to the controller
through an 8-pin connector. Pins B, C and D are
the 3-phase supply to the motor, pins A, F and G
are connected to the temperature sensors (NTC
type, 30 KQ resistance at 20° C) and pin E is con-
nected to the pump ground; pin H is not connected.

If the temperature sensors are disconnected, the
pump will not start. To prevent damage to the
pump when the temperature exceeds 60° C, the
sensors automatically cut out the power supply.

SUGGESTED PUMP INSTALLATION

The following figure shows a suggested pump in-
stallation.
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Heater jacket
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ROUGHING OPERATION

Roughing of the vacuum chamber should be per-
formed through a separate line and not through the
Turbopump.

Typical roughing sequences are detailed in the fol-
lowing paragraphs (see the above figure).
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NOTES

Gas Purge must be always on. Even during the
pump start-up or shutdown, supply pressure on
gas purge valve must be > 1 bar (15 psig).

NOTES

Venting of the pump must be performed in mini-
mum 3 minutes from the pump stop signal. Back-
ing pump should be left on for the first 30" of
venting to prevent pressure burst inside the tur-
bopump. A gate valve on the pump inlet is defi-
nitely suggested if dust is known to be present in
the process chamber.

Solid State Flowmeter must be used and the rela-
tive alarm signal on the controller must be inter-
faced on the system to indicate any low purge flow
condition. Proper actions must be taken on the
system when a low purge condition is present.

The special heater jacket should be used if con-
densable materials are known to be present during
the process. The heater jacket working tempera-
ture should be adjusted on the pump control unit
(see controller manual for reference). Ask VARIAN
for proper temperature setting. Heater jacket must
be always on even during start-up and shutdown.

Filtered cooling water should be used in closed cir-
cuitry. Tap water could be used in closed cooling
circuitry in addition of 40% of ethyl glicole. The
electrical conductance of the water must be < 500
uS/cm. Tap water could be tolerated if its electrical
conductance is lower than 500 uS/cm.

Pump and chamber at atmosphere

1. V1,V2, and V4 closed; V3 open.
Start backing chamber and Turbo at the same
time.

2. When Turbo at Normal operation close V3,
open V2 and rough the chamber up to 10"
mbar or lower.

Close V2; open V3.
Open V1 and Start process.

Pump under vacuum, chamber at atmosphere
(chamber cleaning)

1. V1,V2 and V4 closed; V3 opened.
Turbopump is in Normal operation.

V3 closed; V2 open.
Rough down to 10™" mbar or lower.
Close V2; open V3.
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PUMP USED IN PRESENCE OF MAGNETIC
FIELDS

Magnetic fields induce eddy currents in the rotor of
a turbomolecular pump that tend to oppose to its
rotation.

The result is increased electrical power consump-
tion by the motor, most of which is dissipated in the
rotor.

Since the rotor is not in contact with the stator the
above power can leave the rotor mainly by radia-
tion and hence the rotor may be overheated while
static parts of the pump remain cool.

This effect is strongly dependant from the intensity,
time function and distribution of the magnetic field.

In general, therefore, an increase in pump current
can be expected.

If this increase is lower than 50% of the current
value drawn by the motor in high vacuum opera-
tion, no particular problem should be expected.

However if the effect is grater, than the case
should be carefully reviewed by Varian's specialist.
As a matter of fact, in case of high magnetic fields,
also important forces might be generated and ap-
plied to the rotor.
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ACCESSORIES
DESCRIPTION PART NUMBER

Inlet screen, ISO 200 969-9316
Heating jacket 969-9819
Water cooling kit for American 969-9338
fractional tubes

Water cooling kit for Metric tubes 969-9348
Pump to controller cable 969-9953
Vent flange NW 10 KF (M8) 969-9108
Vent valve with fixed delay time 969-9833
Vent device with adjustable delay 969-9831
time

Solid state flowmeter 1/4" 969-9114
swagelock

Solid state flowmeter KF16 969-9115
Forepump VSP60 VSP60302
Forepump VSR90 VSR90301
Forepump DS602 with 1 phase 949-9335
worldwide motor

Forepump DS602 with 3 phase 949-9336
worldwide motor

For a complete overview of Varian's extensive
product lines, please refer to the Varian catalog.
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