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Warranty

FerrovadsmbH warrants this product to be free of defects in material and workmanshgypfeniod
of 12monthsfrom the date of shipment.In caseof proof of anydefectiveparts in the product, we will
at our discretion,either repairor replace theproduct.

Warranty limitations

Warranty for this product does not apply to defects resulting from
w non-observance of operationahnd safetyinstructions
w natural wear otcomponents
w consumables
w Y2RAUOIFIGA2ya G2 2dzNJ LbBeRtdzOGa @A GK2dzi 2dzNJ ¢ NR @
w misuse of any product or part of throduct

This warranty stands in place of all other warranties, implied or expressed, including any implied
warranty of implied merchantabilityor Utnessfor a particularuse. Theremediesprovided herein are
0dz2 SNN& &2 frénetiegg. R SEOf dza A B8

Neither the compan¥~errovadGmbHnor any of its employees shall be liable for any diredtrect,
incidental consequentiabr speciadamagesarisingout of the useof its products, even if the company
FerrovacGmbHhas been advised in advance of the possibilitputhdamages.Suchexcluded
damagesshallincludebut are not limited to: Costfremoval andnstallation,lossessustainedasthe
resultof injuryto anypersonor damageto property.

Copyright

Copyright 208, FerrovacGmbH. All rights reserved. All information in this document issible
property of FerrovacGmbHandis protected by Swisscopyrightlawsandinternational conventions.
FerrovadsmbH grants the right for reproduction for the purchasers asa. No part of this manual
maybe reproducedor transmittedby anythird partyin any form or by any means and for any purpose
without the written permission oFerrovadcmbH.
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Terms and gmbols

Theinformationin thisdocumentrepresentghe stateof the productat the date of print. Technical
changesnaybe madewithout notice. FerrovacdGmbHmnakeshowarrantiesor representationswith
respectto accuracyor completenesf the contentsof this publication. Figuresandphotosarenot
binding. TheproductnamesusedareforA R S y (i Apurposdand2ngy be trademarksof their
respectivecompanies.

Atriangle with exclamationmarkindicatesa passagén the manualwith information
that is crucialfor the operator. READTHESPARAGRAPKARHEULLYr the product
might be damagd bymisuse.

The hot surface symbaogfersto hot surfaces which can lead to injanyd burns when
touched.

The high voltage symbol, if found on a product or accessory of a product, indicates
voltages that are potentially lethal. READ THESE PARAGBARHBULLY in order to
protect the operator from any injury.

Atrianglewith a snowbakeindicatesa passagen the manualwith informationthat is
crucialfor the operatorwith respectto cryocoolingandhandling ofcryogenidiquids.
REAOHESPARAGRAPIEAREFULIYorderto protect the operator from anynjury.

> B P P

WARNING The WARNINBGeading in a manual explains dangers that may result in personal injury
or death. Always read the associated information very carefully.

CAUTION TheCAUTIONKeadingnamanualexplainshazardousituationsthat could damage
the product. Such damage maywalidatewarranty.

CAREFULREAD HESAFETNWFORMATIONNDALLRELEVANWANUALS
BEFORE USING THE PRODUCT ANREANRTYERNSTRUMENTATION!

WARNING: High voltages!!

Anyadjustment,fault Undingprocedure installationandmaintenance othe
productsdescribedn this manualmustbe carriedout by authorized

personnel,fully lj dzI f th khBSdRpotentially lethal voltages.
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WARNING: Liquitllitrogen (LN), Nitrogengas (N)

Nitrogen isa colorless, oddess and tasteless notoxic substance. LNis a
clear liquid. 1 literof liquid N2 expandsto about 700liters of gaswhen
warming upwhich causeslargepressurebuild up in a closedcontainer.
Make sure totake precautionsagainstoverpressure

LN/N.O 'y OF dza S NI LA R & dzil th@eéfaieittse & A
substancesnustbe stored and handled in areas with adequate ventilation
Beawarethat N, gasaccumulateson the ground.

If any symptoms such as drowsiness, dizziness, headache, unconscious
or even vomitingoccur,bring victim to freshair, provide oxygerorl NJi A U
respirationif needed.Callfor professionaimedicalhelp.

LN: can cause severe frostbite. In case of injury, warm up exposed parts,
R2y Qi dza SSe&k@ddicabassiiosdIp

The handling of liquid nitrogen is only allowed by authorized and trained
personal respecting the general safety precautions for cryogenic liquids.
Always use appropriate personal protective equipment (PPE), i.e. wear
safety glasses and gloves a®lvas closed stable shoes and long
sleeves/pants.

Readall safetyinstruction given by your suplier of liquid nitrogen and
storagevesselscarefully.

Oct 2018
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Safety precautions

The following safety precautions must be observed at all times before usingddegt described in
this manual and any associated instrumentation.

Theproductdescribedn this manualisintendedfor usebylj dzl f gerdddriewho recognize hazards
andarefamiliarwith the precautionsnecessaryo avoidpossibleinjury.

Responsiblebody is the individualor group of personsthat are responsiblefor the proper use and
YIEAYUSYylFryO0S 2F (GKS LINRPRdAzOGX SyadaNAy3a (GKFG GKS
operating limits. The responsible body must ensure that users of the ptata adequatelyrained.

Operators are using the product for its intended purpose. Operators must be trained in basic
laboratory safety, basicelectricalsafety, handlingof cryogenidliquidsand adequateuse2 ¥ & OA Sy G4 A U
instruments,in particular ultra high vacuumsystems. Theymust be protected from electric shock,

frostbite and contact with potentially dangeroustuations.

MaintenancePersonneperformroutinetasksonthe productto keepit in properoperating conditions.
Maintenanceproceduresaredescribedn the manual and must be followed at aihes.

ServicePersonnelare trained to work on live circuits, ultra high vacuumequipment, gashandling
systemsandhangid ONEB 23Sy A0 fAljdzZARaX | a ¢St repaitwolklS NF 2 NI
onthe product. Onlyfully trainedservicepersonnelj dzI f th hh&dRpotentiallylethal voltagesmay

perform servicingandrepairon electronicdevices. Onlfully trained servicepersonnelset upthe gas
Ulinglines,gasbottles, etc. whicharenecessaryor a proper operation of the@roduct.

The AmericanNational Standarddnstitute statesthat a shockhazardexistswhen voltagelevelsare

greaterthan 30V RMS,42.2V peakor 60 VDC A good safety practiceis to assumethat hazardous
voltages are present in any unknowincuitry.

CAUTIONChecKor correctmainsvoltageandconnectorsheforeconnecting
anyequipment!

CAUTIONHighVoltagegHV)up to 5kV! Adjustmentsandfault Uhding
measurementsnay onlybe carriedout by authorizedservicepersonnel High
Voltagesnaybe presentat partsof the instrument duringpperation.
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WARNING

Always observe and strictly follow the safety notes and regulations giver
this and elated documentation.

Alwaysusethe O 2 y U 3 chNdSdelivered with the product for electrical
connections.It is prohibited to usecablesand connectorswhicharenot rated
for the respective voltage values or which adamaged.

Alwaysdisconnecthe mainssuppliesandswitch2 @all electricallyconnected
units beforeventing, pumpdown, openingthe vacuumchamber touchingany
part of the inrnvacuumcomponents.

Always observe and strictly follow the safety notes and regulations giver
this and relateddocumentation.

Neveroperatethe ion pumpin apressurerangeabovelx 1¢° mbar.
wSFR al ¥Side AyadNHzGA2ya UNRG |y
for cryogenic liquids and compresseghses.

Alwaysstrictly follow the safetynotesand regulationsfor handlingcryogenic
liquids given by the vendor of cryogenliquids.

Make sure that a proper ventilation is present in the laboratory while usi
cryogenicliquids.

/1Y ¢LhbyY 52 y24 2Ly StSOGNRYAO
of afully trained servicepersonnelandyou are familiar with live circuits and

potentially lethal voltages.
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Normal use

The product described in this manual must always be used:

w With originalsetssuppliedby Ferrovac Gmbihichare explicitlyd LIS Ofbrths use with the
product described in thipublication

w With all cabling connected and securedqpiplicable

w With electronicequipmentswitchedon only when cablesare connectedproperly

w In an indoor research laboratognvironment

w . & LISNE2Yy2oNI 2jLd8 NIAGUAS2RY T2efuipRént A OF 6 S aOASYdAUO
w Bypersonneltrainedin usingcryogenidiquidsand pressurizedyashandling if applicable

[

In accordance with all relatedianuals.

Ambient conditions and environments:

Thisproductisonlyto be usedindoors,in laboratoriesmeetingthe followingrequirements:
w Room temperaturdetween 5°C/41°F andlD°C/104°F.

w Relativehumidity up to a maximumof 80%for temperaturesup to 31°Cdecreasing linearly to
5% relative humidity a40°C.

Altitudes up to 2000n.
Polluton Degree Znvironments.
Mainssupplyvoltagebuctuationsmustnot exceedt1®oof the nominalvoltage

Thedevicemustonly be operatedat the indicated mains supplyoltage.

The responsible body needsto make sure il Sy SN f al FSdeé adl yRINRa Ay
BEverycollaboratorin the laboratoryneedsacces$o personabprotectionequipment (PPEccordingo

the safetyregulations Appropriatesafetytrainingmust be provided

Besides wearing long sleeves and solid closed shoes for handling cryogenic liquids the PPE consists at
least of

w Personal eye/face protection (see also %)
w Protective gloves against cold (see alscbEN)
w Protective shoes (EN ISO 20345)
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¢ SOKYAOFf {LISOAUOIGAZ2Y A
C2NJ RSGIFIAftSR aLISOAUOFGA2ya 2F Sodo GKS [ {!
wobblesticks, please refer to the respective subduct manuals.

Bakeout

Maximumbakeouttemperature 150°C

Chamber

He Leakate <5x10FP°mbar x| x 3
Tolerances:

1 Machinedparts ISO 2768m -K
1 Weldedstructures +1 mm andt1°®
Pumping
SAESIEXTorr®n00-5:

T Supply voltagédONsection +5 kVDC
1 Activation currenNEGsection  5A,max.5A(9V)duringactivation
1 NEGsectionalloy S 172(ZrVFe)

1 NEG sectiogettersurface 114cn?

SAESIEXTorr®R200-:5:

T Supply voltagédONsection +5 kVDC
1 Activation currenNEGsection  4.8A,max.5A(12.5V)during activation
1 NEGsectionalloy St 172(ZrVFe)

1 NEG sectiogettersurface 238cm?

HVand NEG activatiogables bakeable to max150°C
Cryo options
Liquidnitrogendewar Ut tvalyna: 0.6iters
Temperaturesensor:

. Type Pt100
1 Resistance 100Y at0°C
1 Tolerance ClassA
1 Temperaturerange -200°C tdl70°C
1 Supplycurrent 1mA
Oct 2018 Page8/ 34 Version 5.0
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Figure 1VSN40S configuration with integrated sample storageFigure 2:Ultra compact version VSN40M.

1 Introduction

Thetransportof samplesundertrue UHVconditionsfrom oneinstrumentto another,sometimes from
one institution to theother, has becomen increasingly important task axperimentalresearch

TheVSN4WNexGeneratiotJHVSuitcasdexamplesn Fig.1 and2) isafully featured, miniaturizedUHV
systemfor transport andstorage of samples under ulgkean conditions. The vacuum suitcase
equippedwith a combinedNon EvaporableGetter (NEG)ynd bn pumpdriven by a batterypowered

controller.

The usage of combined NEGh pump technology allows us to build auly portable, compacand
lightweight (10kg') UHV system. The weight (2.2 kg) of the NEG/lon pump used being less than one
third of a 20 /s iorpump, its nominalpumpingspeedis Uve to ten timeshigher. TheNEGelementcan

be activated with any standard DC lab poveempply. High voltage for the iopump element is
deliveredby our rechargeabléattery driven controller LSAfor up to 60 hourswithout mainspower
connection. Base pressures well beld@'° mbarare commonlyeached.

¢KS adzAGOFaS OFly 0S AYRAQGARdzZEffe O2yU3dzNBR F2NJ
the transferarm aswell asthe samplegrabbingmechanismexamples irFFig.3). It is fully compatible

with our wide range of manipulatorssuchaslinear/rotary feedthroughs,wobblesticks and sample
transporters.

TSN ff 6SAIKG RSLISYR&a 2y GKS 02yU3dz2NI GA2y 2F GKS &dA GOl 88«
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3 AT

Figure 3: Configuration examples of the VSN40.

ThemodularVSN40 is our state of the art modelNMEG/lon pumped UHYV suitcases optimized in size,
cost and performance

2 Unpacking and inspection

Beforeunpackingopticallyinspectthe parcel.|If damages found, take picturesof the parceland
sendthemto Ferrovac Gmblinmediately.

Prepareaverycleanworkspace Carefullyunpackthe suitcaseandperformavisualcheckfor any
damageof the packageits contentsandaccessories.
The UHV Suitcaseshipped under ultra high vacuuaonditions and iseadyfor use.

valvebefore establishing controlled vacuum conditionSuddenuncontrolled

if CAUTIONFerrovacsuitcases are shipped under UHM Do not open the gate
ventingcancause damage to pungand valve.

A WARNING! Read the manual of the L@4mp controller before connecting

and using it.
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Packa@ content dependon each specific suitcase configuration.

Comparecontentwith the delivery mte. Any damage or missing itemust be reported to Ferrovac
within 48 hours after delivery

Figure 4: Typical package content of a complete system.
UHV suitase
Batterypoweredion pumpcontroller
Batterycharger including 4ountry specific mainadapters
Bakeablecablefor NEGactivation

Bakeable H¥able for ionpump element

© g & w D PP

This manual and any manuals of guieducts

Depending on your configuration:
7. Temperature measurementable(asan upgradefor the cryogenicversion)

8. Additional accessories depending selected options

CAUTION:
w Ensure enough workpace on a clean table for unpacking and
inspection.

w Never open thegatevalve before the suitcase is mmted to a vacuum
system at a working pressure below ZEnbar

w Readmanuals carefully before usingnydevice.

w Neverexposethe suitcaseandits manipulatorsto physicalshod< or

aggressivehemicals.

w Never hit the CF flange knife edge nor apgllows.
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Figure 5: Overview of the NexGeneration UHV suitcase and its parts.

3 Overview andnaming conventions

The main parts of the NexGeneration UHV suitcase are named as follows:

1.

© © N o g > w D

Protective tube with valve

Gatevalve

Chamber with viewpds

Storage manipulator foviewport or dewar)
Transfermanipulator (or blankange)
Pump

Side/ baseplate(s)

Carryinghandle

Protective rail (in combination with wobblestick transfer manipulator)

10. Axis alignment knob or XY precision axis aligner
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4  Setup andnstallation

Your VSN40vacuum suitcase was shipped under ultra high vacuum. During transport, the NEG
element maintains its base pressure in the!dfbar range. For operating the ion pump element and
measuring the vacuum level, it needs to be connedtethe battery poweredion pump controller

(LsA)t £ S asS O2yadzZf G GKS Yl ydzZ fus@ F &2dz2NJ aLISOAUO [ {!

12

LSA3

FERRDVAC alarm

ON  OFF

press 5 sec.

Figure 6: Plug in the SHV cable Figure 7: Front of the LSAcontroller.

Unpack thebattery chargerthat is shippedwith the suitcaseand plugits cableinto the rear socket of
the LSA io pump ontroller. Then plug the battery charger into a mains sugagket.

I 2yySOG GKS [{! KAIK @2ftdGF3S 2dziLidzi G2 GKS bSE¢
voltage cable delivered with the VSN suitcase.

t NBda (KS ahbé2BUAIOP8ya8D2yREDP[ {! ¥

Check the readings of ttdisplayL ¥ @I OdzdzY O2y RAGA2ya | NB &ddzYOASY(:
display will indicate the vacuum level in mbar. An overraiyedréagingfor i K S fdiN&cands

after power on might occur and is moal. The pressure reading should drop to a value in the low

10° mbar range.

hOOlF aAaz2ylffte GKS @I Odzdzy NBFRAY3a RNRBLA R2gy G2 ad
at a base pressure below 118! mbar or it means that the ion pump elemedid not yet start.

To figure out which is the case, move the transfer manipulator a few centimeters forth and back (which

is possible with the gate valve closed). Moving the manipulator will cause some degassing which should
change the display readinlj.may also help to start the ion pump if the vacuum is extremely good.

Figure 8D

iplay reading on the LSA connected to the ion pump.

: b\ l

FERROVAC alarm

ON OFF

press 5 sec.

Oct 2018 Pagel5/ 34 Version 5.0



FERrROvVAC GMBH

ULTRA HIGH VACUUM TECHNOLOGY

VSN40

5 Operation

This section describes the princigleoperation For using the suitcase as a transfer device and
installaion on a UHV system, pleassgfer to section6.

Ideally,the suitcase is operated in a pressure range belovd hibar for clean sample surfaces and a 5
long lifetime of the pumpShort exposursto higher pressuresuptoabopt E mMab T YOIl NJ RdzN.
sample exchangare tolerable.

Depending on the readings of the LSA display, choose one of the following three options:

1. ¢ KS LINB a a dzNB NV.BI'IVQ)\)/'VEIA j\vé K?\EIKASVNJ GKFY MPmMAabLT Yol
ion pump controlle2 G I YR LINE O&t&rB-estalfish &V dnkitoys

2.¢KS LINBaadz2NB Aa

Q1

SGisSSy mnbd B8EWNI D yIRO.MMBITH YD
3.¢KS LINBaadNBE Aa 0 Sdchapteriinlbypa (vioshitbdly'ta aNBOS S R
{eaGasSyé¢o

(@]

6 Installing the suitcase to a UHSystem

This section contains step by step procedures for installing the suitcase to a host UHV system and
transferring samples.

We recanmendestablisling a checklist depending on thetepsnecessaryn your systera

6.2 Items to be provided by theustomer

Tools and items the customer needs to take care of:
w Cugasketof the respectivesize(mainlyfor DN4OCRNnd DN16CHBanges)
w Metric sizel0 and size 7 wrenches or spanners

w Support structures for the suitcasendcessary

Oct 2018 Pagel6/ 34 Version 5.0
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6.3 Preparing host UHgystem

YourhostUHVSystemY' dza G 6 S Sj dzA LILISR 6 A (i KgatevalBetamdsa short GFA0y 3
T-piece(e.g. VSCROSS40RL80, VSTEE40) 6#4086dking statioh & Ay adl f t SR I a |
fastpumpdownusingaturbo pump. Ifthe UHVSystenisequippedwith aloadlocksystemthe load lock
Oy 0S dzawlBmeli.é a dvakeipGnstalling the UHV suitcase)

Ventthe protective vacuuntube of the UHVsuitcasewith dry Nitrogerbyopeningits ventvalve.

CAUTIONMake sure that the gate valve of the UHV suitcase is and
remains firmly closed bfore venting the protective vacuum tube!

TheUHVsuitcasemustbe properlyalignedin height andpositionandits weightmustbe supported by a

ddzZA G0t S &adNHzOGdzNE RSLISYRAYy3I 2y (GKS aStslani SR
jack orheightadjustablespindletrolley for instance providesa goodsolution.

CAUTIONAIways support the UHV\ suitcaseby a suitable structure stable
enoughto suspendts weight!

CAUTION: If the suitcase is not properly aligned and supporteelds can
be damagedand leakages may result.

CAUTIONThe height adjustablsupportstructure should not be a hydrauli
lift. Hydrauliclifts do not guarantee long time stability.

> BB

6.4 Pumpdown ofo dzi ®INde

Afterflangingi KS ! 1 + adzA GO0FasS o03rdS oI {98 S068» %S RMzY LR
@2t dzyYS dzaAy3 | GdzZND2 LlzYL) dzy At | adzYOASydhf e
context depends on the sensitivity (readty) of your sample surface. An initial leakit of a newd dzii S NJ
volume might be necessary case by case. A Pressure at least in ti€fombar range is highly
recommended.Using dry Nitrogen gas for venting and keeping vented conditions short in time is
always beneficial for achieving faster pumpdown.

A note on baking the buffer chambef®llateral warmup of the UHV suitcase during bakeout of the
intermediate chamber will degrade the vacuum level in the UHV suittaseme extentBaking the
buffer chamler istherefore not an ideal solution

So !
0 dz

f 2

For this reasonwe developed a liquid nitrogen cold trap CTDH40 (dewar version) and CTH40 (flow

version) for fast pumpdown of the buffer chamber. Please visit our website for more information about
these productslf the UHV Suitcase is stillés-workscondition, namely under true UHthe systemis
nowreadyfor transferringsamples.
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6.5 Transferof samples

Openthe gatevalve ofthe suitcasewhile keeping an eye on theSAdisplay.If the pressure reaihg
(pump currentreadingon LSA2 unitsy asexpectedyoucannow transfersampledbetween host UHV
systemand suitcase.

After transfering, make sure that your manipulator figlly retracted before you attempt to close the
gate valve Ifapplicable seae it by the locking screvdose thegatevalve.

CAUTIONDonNot attempt to extendtransferarm while the gatevalveis

closed Bumpinginto the valvedisc may cause leaking andsks destroying
yourspecimen
Donot closethe valvebeforethe transferarmisfully retracted. If it gets
jammedwithin the valve, the shaft will bendandthe valve sealcould be
damaged.

6.6 Removingthe suitcase from the UH¢hamber

Firmly close thgate@ | t S 2F (GKS &dzZAGOF &S yR @Syid GKS o €
/ Cnn Ftlry3asS 02yySOiA 2 ygatevihie 6f3h8 guitcasdzF@ prbtadtdri afAeS |

knife-edgeof the gatevalve,reinstall the protective vacuum tube VSN40S&E alsosection7.2

dzii
Y R
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7  Transporting samples unddgHV

7.1 Preparing the suitcase faransport

al 1S adaNB (KFIGd GKS alYLX S 62yQli Y2@S RdzZNARYy 3 GNIy
screw or lock ring.

Forin-laboraory transport,disconnectall cablingexceptthe HVcableof the ion pump element. After
disconnecting the power adapter from the LSA, recheck that the high voltageisitme ion pumpis
runningproperly. Yoursuitcasenow runningon batteries,isready for transport. The maximum power

up time on batteries is approximately BOurs.

7.2 Maintaining UHV with the ion pump disconnected

In a NexTorb-100-5 combined NE&on pump,95% of the pumping capacity is achieved by the St172

getter alloy cartridgeOnce a suitcase was baked and the getter activated as described in Section 8.3,

the NEG cartridge is maintaining the vacuum level without any electrical power. Since the ion pump
elemenQa LIdzYLIAyYy 3 OF LI OAGe& A& 2y fiRprincpbak/ tanspietorAy 02 Y
store the suitcase under true UHV conditions even with the high voltage of the LSA pump controller
switched off and disconnected@here are however two important arguments against switching the ion

pump off:

1 Every ion pump generatespressure burst during power up.

1 You have no control over the vacuum level when the ion pump is switched off, since the ion
pump serves also as a vacuum gauge.

Details of NexTorr pupcharacteristics can be found on tiBAES website

Repeated testing over several weeks and months sthwo significant increase of the base pressure
in the suitcase. This applies however only if the suitcase is eitherectathto an evacuated buffer
chamber or parked somewhere on a shelf with correctly sealed evacuatedprotective vacuum
tube VSN40SBYIlease refer also to section 6.4.

IMPORTANTThe gate valve of your VSN40 is sealed with an FPM rubbe
gasket. Thee is alwaygpermeationthrough such gasketDiffusion is a slow
process but an increase of the vacuum level to the low®htbar range will
occur within around 24h in casthe protective vacuum tube neithers
A mounted nor is the suitcase flanged to a pumpédffer chamber.
For maintaining ultimate base pressure in the suitcase, keep it connecte
any kind of oitfree vacuum availabler install and evacuate the protective
vacuum tubeVSN40SB\such that both sides of thgatevalve remain
undervacuum.

Gonnectthe anglevalveofthe protective vacuum tub& anyoil-free vacuumpump. Pumpdownthe
0 dziiveldiheandclosethe anglevalve.A membrane pump with a base pressure around 5 mbar is
AdzY OASY (i @
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7.3 Transport of the UH\Suitcase

Within the laboratoy, you can carryhe suitcase by hanaith the LSApump controller connected and
switched onfor monitoring the vacuum leveMake sure that theHV cables well secured and does
not become a tripping hazard.

For long distance transportation by car, truckor airplane, useof the professionalbight case
VSN40SFLIGHTCA@rotection against transport damage strongly recommended

Whether the high voltage of the battery driven pump caller needs to be switched off during
transportation depends on local and eventually international safety regulations. Consider that the
battery lifetime is limited to approximately 60 hours.

IMPORTANTAIways comply with the safety regulations for ghtransport of
electric and electronic devicesn your country and any country where the
system is shipped toThe LSA pump controller is powered with Nickel
Metal Hydride rechargeable batteries. If in doubt, ask your carrier for
explicit permission to tansport the system with the pump controller
switched on.

7.4 Transportof the UHV suitcase with cryoption

WhenaRS g NJ A& UfttSR 6AGK tAldZAR YAGNRISYS Al Y@

laboratory or to a neighboring building. Geaksafety precautions for cryogenic liquids apply. It is not
permitted to transportthe suitcasewith Uled dewarin anormalcar. A UHV suitcase with 4.filled
dewar may not be packed insideysealedenclosure.

8 Maintenance

8.1 Venting andpumpdown

8.11 Venting using the protective vacuum tube valve

The suitcaseis deliveredwith the gate valve closedand with evacuatedprotective vacuum tube
VSN40SBWh case the protective vacuum tube has been dismountednstalland pumpit prior to
venting.

Estallish a tube connection with dry nitrogen gas flow to the angle valve of the protective vacuum
tube.

Open the gate valve of the UHV suitcaaad thenslowly open the angle valve of the protective
vacuum tube.
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CAUTION:
A 1 Make sure that the N pressure doesiot exceed 1000 mbar
Overpressuranay damage the viewports of the suitcase.
9 Double check that the high voltage of the ion pump element is switche
off prior to venting!

1 Make sure that all parts of the UHV suitcase, including the NEG elemd
are strictly & room temperature before venting!

1 CFknife-edgesare very sensitive! Avoid using any sharp instrument
the vicinity of the knife-edge CFbangesmustbe handledo € |j dzI
personnelonly!

8.1.2 Venting using a turbo molecular pump

For controlled venting of the UHV suitcase, establish a pumping connéstiareen the gate valve of

the suitcase and &urbo molecular pump. This is usuallgree by means o/ Cnn bSEAG0f S K2 &
turbo pump can be either a mobile pumping station or the turbo pumping system installed on a load

lock

w Startthe turbo pumpandwait for normaloperationat full speed.

w If possible connectthe ventvalveof the turbo pumpto a sourceof dry nitrogen.

w Nitrogen gas pressurenust not exceed 1000 mbar

w Makesurethat the ion pumpcontrolleris switched® 0 ®

w Openthe gatevalveof the suitcaseandsubsequentiyturn the turbo pump2 G @

w Wait until the turbo pump vents autoatically or venit manually through its ventalve.

8.1.3 Pumpdown
Establista pumpingconnectionto a turbo molecularpump asdescribedn section8.1.2.

Start the turbo pump and wait until it reaches its fefleed.

Startthe pressure gaugefhe turbo cart as described in the manual of the gauge.

Wait until the ion gauge displays a vacuum levél x 18 mbar.If no pressure gauge is present,

wait approximatelyd5 minutes

Presshe & h tbétton of the LSAon pumpcontrollerfor Uve secondsand wait untilits power

up sequence is completed.

w / 2y UméMacuumreading(pumpcurrenton LSA2 unitsind compareit with the displayed
valueof the vacuum gauge (#vailable).

w Proceed as described section8.2when the vacuum level reachas least10*® mbar.

€ e ¢g€¢€

e
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8.2 PreparingBakeout

8.2.1 General procedure

Reachingacuum leved below approximately 5*Ifmbar requiresbakeoutat atemperature above
manc/ F2N I & dXoavsRasysteravadagtofyBakedfivr 4hoursata temperature
of 150°Candreacheda confirmedbasepressurein the 10*mbar rangeaccording tahe product test
certificate Ferrovac strongly recommendsingthe isolationjacketand heate’VSN40SBTH&r
baking the suitcasdrefer to section 8.2.2 foadditional information abouits usage

between 100°G 150°C.
Placethe systemonabameproofsupportk YR 1 SSLJ +Fff bl

: CAUTIONHot surfacessurfaceinside bakeout zoneeachtemperatures
and items well clear of the bakeowtone!

w Perform pumpdown as described in sect®i3d t dzY LIR Psé ghamping system that does
not automatically vent in case of pow&ilure. The latter could lead to damage of the NexTorr
pump due to rapid oxidation.

w Confirmavacuumlevelbelow5 x 138 mbar

w Remove alhon-bakeableitems fromthe bakeout zondi.e. plastic lids, packing material, tools,
non-bakeable cables, pressureagge electronicstc.).

w Factory installedmanipulatos are bakeableipto 150°C. Doot attempt to removemagnetic
couplings of manipulators prior tzakeout.

w Plugthe bakeable cable for NEG activation into the matching socket of the Ngxdrop.

w / 2 y UhdiMhe HVcableof the ion pumpelementis connectedto the LSAH\:supply.Be sure to
keep the high vahge switched off!

w Makesurethat the bakeouttemperatureneverexceedsl50°C. Original bakeout accessories for
VSN suitcases supplied by Ferrovac Gantgrselflimiting to safe temperature When using any
other heating equipment, limit the temperature usiaguitableéemperature controller. Place its
temperature sensor in a secure way on the chamber wall of the suitcase or is¢CsT flanges.

w Cove all viewports and unused electrical feedthroughs with alumirioiin

w In caseno Ferrovacoriginal isolation jacket and heater isised install heating and isolation
SldZA LIYSYyd | O0O2NRAY3 (G2 @&2dz f I 02 NyystemblBenac a Gl yRI
declines all warranty for damages that may occur due to overheating if third party equipment is
used for bakeout.

w Recheckhat the turbopumpisrunningnormallyandthat the vacuum level ig the low10*®* mbar
range
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Figured Bakeable NEG aeation cableg(lored4mmlaboratoryplugs are NODbakeable).
w Double checkhat the gatevalve of the VSN40 apen.

w Double check thathe high voltage of the ion pump elemerns switched offand activate the
NEGcartridgeaccording tcsection8.3.

CAUION: Neveremove magnetic couplingof manipulators for bakeout.
Make surebakeouttemperature never exceeds 150°C!

8.2.2 Preparingsystem for bake usingsolation jacket VSN40SBiEand heater VSN40OHE

A tailored isolation jacket and a resistive heataigment are provided for easy and reliable bakeout.
Before installinghe isolationjacketVSN40SBpreparethe vacuumsuitcaseasdescribedabove.Make
sureto usethe originally suppliedheatermodelwith the correctoperatingvoltage

WARNINGONnNly usean original Ferrovabeaterwith the correctoperating
voltage. Never remove the operatingoltagemarking.
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Figure 10isolation jacket placement.

w Place the suitcase onto the (long rectangular) bottom part ofjtcket

w Placethe heateronto the supportrails of the wobblestickwith the heater facingdownwardsas
shownin imagel0. Pass bakeableablesthroughone of the cornersof the isolation jacket.

w Original bakeout equipment for VSN UHV suitcases supplied byvgerisselflimiting to safe
temperatures. It is however advisable to plac#ermocoupleon the suitcase for monitoring the
temperature in the bakeout zone.

w Carefully put togetheall Velcro strips ofhe isolationjacketr & a K2 gy Ay ileh&@ U3 dzNB

on top mightberedundantdepending on your exact suitcase configuratieng.asamplestorage
with vertical manipulatoor LN dewar installed

8.3 NEGactivation

After exposinga NEG pump to gisubsequent activation of the getter materialrequired. The same
applies if the pumping speed falls below acceptable limits.

During NEGctivation,the getter element is heated up to a maximum temperature of 500°C. The
chamber of the suitcase warms up by heat of irradiation. Although temperaturedseref the

suitcase chamber is well below 100°C during NEG activation, keep the system clear of any flammable
material.

DuringNEG activation, the UHV suitcase must be turbo pumped at all times. A lot of H@sgalss
from the getter alloy during the aetation process, causing a pressure rise in the system well up to
the 10* mbar range.

Usually a full NEG activation is combined with a bakeout.
Ferrovac recommends to performNEG activation cycle prior to bakeout and once again at the end
of the bake, dring cooldown of the system.

CAUTION: Always keep the high voltage of the ion pump element off dur
NEG activation!
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w Plug thedmmbanana plugs of the NEG activation cable into a regulated DC lab pop@y with
a minimum output range of 10VDC / S@perate the power supply in current limit modeo not
exceed the maximum voltage and current limits specified by the pump manufacturer listed in
table 1.

w The pressure should be below 5 *4i@bar at all times during activation.

w Thesuggestedturrent/time valuesfor a 100%activation ofa St172getter alloy cartridges given
in table 1.

w If the reactivation follows normal operation in vacuum without venting, it can be shaimer
carriedout at lower temperature(approxinmately 25%lower).

w For more information please consult the authoritative operating instructions of the pump

manufacturer.
Pump model Voltage | Current | Power | Time Max. Current
NEXTorr®00-5 9V 5A 45 W 60 minutes 5A
NEXTorr®R200-5 125V 48A| 60W 60 minutes 5A

Tablel: Tableof NEGactivationdatafor differentpumps.

IMPORTANT: Never exceed the maximum applicable current for NEG
activation specified in the manual of the pump manufacturer SAES gettelf

8.4 Performing Bakeout

8.4.1 Heat up and lking cycle

After preparing the system for bakeout according to Section 8.2 and subsequent NEG activation,
perform a bakeout cycle as described below

w Startheating the UHV suitcase. The temperature inside the bakeout zone should reach-120°C
150°C withimpproximately 4 hours.

w Atthis stage,note vacuumconditionsandthe startingtime.

w Keep the suitcase at a stable temperature between 120 and 150°C for at |dastiz4

150°CY $SLI Ftt blYYFotS adoailyodsSa

if CAUTION: The surface of the bakeout zone reaches a temperature of 1(Q
zone.
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8.4.2 Cooldown
f Tun2d KSIF G§SN®

9 During cooldown of the UH¥ystema second NEG activation cyc{section 8.3) must be
performed, ideallywhile the sysem is still warmat atemperatureof around80°C

1 Subseguentlylet the systemcool downto about 40°Qintil you can touch the handle of thgate
valve.

f / KSO1Ay3 GKS @It Odzdzy 3l dzAS 2F GKS ¢ dzNdBbarOF NI =
range.

CAUTION: Do not touch the handle of the gate valve without checking if
temperature is below 40°C. Use a laboratory thermometer.

w Start the ion pump element by pressing the LSA "ON" switch &&c5 The display of the LSA
controller might temporarilyda K2 g G2 @SNNI y3ISéd I FGSNI + FSg a
comparableo the value measured with the ion gauge of the turbo éadisplayed.

w/ 2y UNY G Kbmilevél &splaygd-bpthe LSA is in the same order of magnitutie asn
gaugereading.

w Degas the manipulator(s) by moving them forth and back while gigtemis stillwarm.

w Close theggatevalve as soon as the vacuum in the suitcase becomes better than the vacuum in
your turbo cart.

w Waitfor approximately24 hoursandlet it settle until ultimate basepressureisreached.

w 5 dzNRA y 3 & & Stheltdrb® pumnycdnnecté&danidrunning, eventhough the gate valveis
closed.

w After bakeout and NEG activation tlsgstemis ready for operation. Please return to chapger
G hQNI Gokexyléy & (he $ultcasgahUHVA @ A G SY £ @

w In case the suitcase is not immediately used, reinstall the protective vacuum tube and evacuate it
using a membrane pump.

8.5 NEGbashing

After some time of normal usesaturation effect of the NEG element may be the reason for an

increase of base pressure in the suitcase. If and when this happens, depends on what the getter

St SYSyi GSELSNASYOS&¢ RdzNAY3I &l Y hlis&poSentd whiet SNE v |
attached to the intermediate chamber orpiece with the gat valves open.

Providedthe UHV suitcaserasnot exposed to air but a decrease in pungpperformance is observed,
I aK2NISNI NBIF OUA@EiA2Y O8O0OfS 0 &évisabe.t f SR 4b9D Fflt
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A NEG flash is the same procedure as described in sé&c86NEG activationbut for ashorter time

YR OFNNASR 2dzii Fd f26SNJ GSYLISNF GdzNBEd 2SS NBEO2YYS
power of32W for30 minutesfor a B100-5 and 42W/30min for a 2005 pump

The NEG flash procedure does reactivate the getter surface, while not releasing all the absorbed
Hydrogen from its bulk material.

8.6 Periodic functional inspection and preventive maintenance
8.6.1 Cabling

Check the cabling regularly for damaged insulation or sharp kinks.
Shield resistance betweedhe outer metallicparts measured between the two plugsustbe below
100mY.

WARNING: Any damaged cabling is not fit for purpose and has to be
replaced immediately

8.6.2 Transfermanipulator

For maintenance of the transfand storagemanipulatoss, please refer to thie respective manual
Itisrecommendnspectinghe hapticsof the manipulatorsregularly Theirmotion should feesmooth,
without excessive force and without metallic scratchitiga scratchingnoise is observea factory
overhaul of the manipulator is required.

A preventive exchange of the slide bearings every five years is recommended.
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9 LN cryo coolingoption

Thissectiononly appliesto suitcaseswvith cryo cooling.For coldand ultraclean storage and transport
of samples, the UHVsuitcaseis equipped with diquid nitrogen (LNO defwvar. Cold thermal shields
surround the sample holders and a cold block thermally links teteeimens parked.

The cryo version is meant to transport sensitiveainly biologicahnd wually vitrifiedspecimensat
temperaturesclose toLNtemperatureand at the same time under true UHV conditiofi$ie cryo

shield protects the sample fromthg'ib dzZSy OS 2 F ( KS 2Adaitiéhallythe lsaile i dzZNJFF | O
actively cooledy either the cold sample grabber or a cooling block inside the shields. A Pt100 sensor

is mounted on theshields for temperature monitoring.

Figure 11CrycUHV suitcase whit LN dewar.

measures for cryogenic liquids and nitrogen gas. Proper training for

é WARNING: Wheusingliquid nitrogenit isimportant to respectthe safety
handlingliquid nitrogen isneeded

Specimertransferin the cryo cooled UHV suitcasmust be done with great care Thermalshields,
sample grabbeand samplecoolingare preciselylinked to optimize thermal contact while internal
spaceslimited.

For retracting the transfer arm to its parking positignisimportantto alignthe marking/screw 6 the
magnet uprightin order to matchthe guidancepin ofthe end piece.

retracting to the parking position.
The screw/markingof the outer magnetneedsto be kept strictly upright to
move it into its guided end position

j CAUTIONEnNsure correct orientation of the transfer manipulator lven
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9.1 Cryocooling

Filling the dewar wittiquid nitrogen will cool down the shields and samplrking stationnside the
chamber to temperatures belowl50°C.

gogglesand gloves when handling cryogeriquids.
Wearlongsleeves/pantsandstableclosedshoes.

i CAUTIONAIwaysusethe personalprotective equipment(PPE).e. safety
Make surea properventilation of the room s given.

Preparea small portable dewar filled withpproximately 1 liteN.. Four LN slowly into the dewar of

theCrye! | + &dzA GOF &S LG A& y2i NBO2YYSYRSR G2 Uttt
cylinder since a lot of LMhight spill. Be careful not to spill excessive aier the UHV suitcase as this

may crack the viewportsy thermic shock.

Allow a cooldown time a80-40 min until the shields reach their base temperature. The shields remain

at a stable base temperature as long as there isi.bhe dewar.

Place the lid onto the dewaFor transporting the suitcase whileld, it is strongly recommended to

use a trolleyMove with greatcare in order not to spill any liquid nitrogen.

9.2 Exampledata

Wheneversamplesarehighlysensitiveto heatandsurfacecontamination keepingthe temperatureas
low aspossiblemay be crucialExposureto non-cooledareas andurfacesnustbe avoided akeptas
shortaspossible Fig.12 showsanexamplegraphfor atemperaturemeasurementfa sample situated
on the cooling blockinside the suitcase(Be avare that the inner setup and the thermal coupling of
the sampleholderto the shieldsvarieswith the type of sampleholders.)Within the shields the sample

is protected from warm surfaces and heatdiation. Once the sample is moved away from the cold
storage and outside the shields, it will warm up due to the heat impaetddiition,atoms/molecules

in the warm space might condense on the sample surfaberefore,a fast transfer within dew
minutes or even secondsaslvisable.

9.3 Temperaturesensor

APt100 resistorriside the chambemeasures the temperaturen the samplecoolingblock or shield
(tolerance class A, DEN60751F0.15:0.15+ 0.002x |T| with T in °C).
Pt 100resistoishavearesistance ofl00K at 0 °C Thecalibrationcurveiswell known (in °C):

YY Yp 6 Y 6 “Yh 0J6 Yo i)
YY Yp 6 Y6 Y &6 Y pnm Yh ¢cnualnd (2
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Figurel2:  Temperaturedatatakenfrom the in-built temperature sensorand a secondsensoron a sample
holder (suitcaseeptundervacuumbyturbo pumping).0-70min: Sample parked on cooling block,
cooldown phase. #95min: Samplemovedawayfromthe block butkepton the transfer armvithin
the thermalshields.155160min:Samplecooleddown again andsubsequetly moved toambient
temperature spaceutside theshields.
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pm 3 8

The standard resistaneemperature curve is given in FitR.
Fourwire temperaturemeasurenentwith a currentof approximatelyl mAis recommendedFig.13
showsthe pin layoutfor the feedthrough.
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Figure 13Temperature versus resistance curve for a Pt100 resistor.

Oct 2018 Page3l/ 34 Version 5.0



VSN40

Figurel4:Pirout of the feedthroudp for the Pt100 resistor connectiomith four-wire measurement.
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