. ;ae3eYV'j 6T=B ERS ELECTRONI C GVBH, 82110 GERMERI NG * G00002* Met hod and
devi ce for conditioning sem conductor wafers and/or hybrid t
invention relates to a nethod and a device for conditionin@@ﬁ@@ﬂ@mﬂﬁmmtor
wafers and/or hybrids. It is known to carry out test neasu
semi conductor wafers typically in a tenperature range between ~200C and
+400C. WrI?orht he heat treatment a semi conductor vvafeL ig app’w'ﬂﬂmmmmm mpl e
st age ich Ls.c o] at c i t he desir re.
In the proce%ési?B#gg%gggésgygﬁtogg%ggréﬁgkggl&ﬁe tenperature of 'Ihe
sem conduct or wafer does not drop bel ow the dew point of the SJPW6unding
gaseous nediym 5b5Ce,at BRLWSe A0 SIHA Condenses. AN S e, SUf ageeof st he
waf er or icimgoccurs ) Wi chinpedes or—prevents—the test—measurenents.
Fig. 5 showsamad4enelrPr&deross-sectional view of a conditioning device for
t he purpose of explaining the problens on which the present invention is
based. In Fig. 4, reference synbol 1 designates a space in a container 5 in
whi ch a sanﬁ?@espéﬁéeTﬁ WRVER CAR HeE r%?u?eméﬁﬁp olA¥d § s“pYb¥Fded and
on whi ch a séntcooddct oonnagesefibobndhonwn)y wafiebe padiybvrohgdrias .t est
pur poses. The volune of the container S is usually between 400 and 800
litres. The space 1 is enclosed essentially by the walls of the container 5
whi ch have bishi ngs floroval ectei calarrynesowatnd hedra s@@swrdniemdss asomel | as,
| T appr OB i3 & DAL 808 | UfafRAPES WL 81 & of 02 DE AlaGhed Lxtanpal Iy and
wi th which the test neasurenents seniconductor wafer Shown are to Dbe
carried out.Pepveser,- 24 spade 14903%¢ - ndlorbether madtcalkkpasegréd dy t he

P15748 SB/ fl gemion&@atainehrardapending &n tHesappknal iskhdutyaush at
| east be enc| osed tg?éuch gg extent that undesjred penetratio i st

of
anbi ent air tan BEOPFEVeAPEdCBy BEAEhg AF oFT i ertfal BxTes e%?ﬁggure.
The sanpl e stageetdt@abso Ineftete edrboeas dhuckg haseasthernmal emsuration 15
via which it _ys,c ec u y % : A _carres i ng
novenent mec %%Fs%?%%o%gg %aﬁ u?é 3?%3F5F|3§%§ﬁ{§§a.%glfnﬁﬁﬁgrxfggggnd Z
directions. 1PttAECROPEAENt thRecKEW Rlng it Y stk Qund g consarPner, a

seal has to peqphAvi dedchet waalk A dasko s £ONt @BbAGENSEYr t kel MOERe a
heati ng device 90, whi.ch_can be S&ﬁflled fromthe outside with el ectrical

current for Peat?ng Bhr poSed'ahir ch°ha8 8CFBRFer #dCE pPrEtfgHho? T shown) ,
IS integratefrénéotshehsatpse stagerdflenBRef erence synbol 100 designates a
dew poi nt sensor by neans of which the dew point within the container 5 can
be determ ned and which can supply a corresponding signal to a nonitor 101
out si de t he Eodit aimesh®wsThe dewngred bic sensors 108 b ionusled vilewparti cal ar f or
the sake of rglhapldhlyoWeRR iQRENNY the JaM G S06Ehaly, 110m i8X%ATPLE
conpensatory heating canh be carried out in order to avoid condensation of
wat er. Furt ¥t &S obi f VRWCRI BRBnPEe3ONFoBEASBAPY ELR0P&FESshown) Vi a
which dried air fromoutside, or a simlar fluid such as, for exanple,

ni trogen, caf bg.introduce via a Iggg ;1 info the container in order to
drive out mot3t T afni ént BT TSFFONT t RETE8At di TSN aHTY &) PPRSSr Y5t Ry fed
external ly tocmnaanerdis ein3whizha 4i memQ@ asdagden Of eghiahoclaime béne rl.

temperature controlled 1is provided and on which a

t
)

semiconductor wafer (not shown) can be positioned for
test purposes. The volume of the container 5 is usually
between 400 and 800 litres.

The space 1 is enclosed essentially by the walls of the
container 5 which have bushings for electrical 1lines
and media supply lines as well as, 1f appropriate,
bushings for probes which are to be attached externally
and with which the test measurements semiconductor
wafer shown are to be carried out. However, this

space 1 must not Dbe hermetically sealed by the



. A separate unit ) which is connected to the container 5 via a correspondi ng
electrical line 11 and a nedia supply line r2, is the tenperature control
rack 2 which P15748 SB/fle - 3 has the follow ng devices. Reference
synbol 80 degpiigHalsessy sheperature controller which can regulate the
tenperature of the sanple stage 10 by heating by neans of the heating
device 90, the sanple stage 10 sinultaneously or alternatively being rinsed
with air for COFHFREPUP p ndgag sopxHNE ndP} hcabl el d & | TBRE o),

Ref er ence symkelst70pndeségnbd£5d a HEeNMpelcat Ure regidat | ndhdevineeeka radi ch
dried air is_fed vi %the I'%nes.r(% a%g%il ;rom for exanple, a ga% ottle or
froman air &FE-T2AEWhTth™as a tSB%k c Rdfger@®5 Bthi RRET e Eohnédt ed to
cool i ng assemliiled ngl up/ 2nby nveanms lofexwd sch pheszanrde cooled to a
predeterm ned tenperature. The dried air which is fed via the lines r0, il
i s conducted through the heat exchanger 95 and then fed via the supply line
r2 into the Gowet aiaterls svathelfanpllestagtetfedt hpowgh wiich) i hagresses in
correspondin ihNg: .£OI coaql i pi (n o] ried_air

Whi ch has coaSa Fhe sanbl & S hga 10 TauBet i o the T T8 and e
conduct ed outtSyRltie @ntedilfer BRY® tHh@- at frosPREFESPPRELIALI edOXEFeNkhi ch i s
conduct ed i Nechi@igant@dterstowt)a 1hegonbfs oW, ehaiestap38 LA enderk,to
condi ti on'thg at sghe e of the cog%ai er 5 is usyually kept at,room
tenperature so $H V]G Efi f a q hBo¥ahptE & T s*RepPtat the
desi red neasuoicegedenper atr ecofivaipganplee s26C Had the o heroslierents in
t he containe r r oxi I r enperature. This dried air which
is fed viat ee%g%te?jl g\?\l/%e eﬁe%ﬁt%gld%ﬁ%htg%s%o%'t of the container 5 through
slits or gaps (not shown) or a separate outlet line. The fact that a

relatively hirghtgRASIIRL T QN s AP hid){ cOCEH! SyREEAUSENS B sAbh1 1] the
one hand for P15748 SB/fle - 4 "conditioning the atnosphere_and on the

other hand f§FBbotifg W isenpiet Rt &S OF1GE bFBwWASRRr obffh 1458 tdESt ai ner
5 and into tharpozesphere wHircyesdi 5 atyapéageads pRobbi InkRowhoteyi,ce for
condi tioning.sem conduct or wafers. As a.resuylt. the consunption of dried

air is relat ilﬁelly%ﬁggﬁ%e% fl\zlg”ll%lour%‘eofsatn}?eleaislr{a(gﬁ elrrb 3 al so brings about

i mredi ate icing of the test wafer at corresponding tenperatures. For this
reason, the @ljreclneh themiesend aweRHQnd Syt QesPerd ik @ diand a

device for congi ti gnien 'sem conduct or )A/aaers aa.rl\dﬁgr %/c{)lrr?/d;&?\/\%?gh ggrm't
nore ef fi ci eA€a@Endift MKy thrhelavetdinacebrdingthe ERBLRAPEARt PofFaRavi ng

the featurespef Gbaefhinand &he GAEIESPQsEh NGGRYILEE AACERRGHeRGohA i Ebal m 9

the dri ed ga8LoPGE chnfl EVPHE T | bOL et LR bERASSPTEREEront |y SDRur L h
e dried ga$, e [ air, S ently. rther

advant ages adewt poimtglsdnemoed 16X0 dpernatednah pertabulatyfamdthee sh&et t hat

freedom from.cce satl j ASUr e e he dr ir leaving

the war er | nyBE: &= of B g dovisy soBpHand boron At hateo ity (ot

t enper at ur e &Kafpd ewaf epthohsadohy| dieREUeyi c@n The | denreadwhiwh time

present invegkier iy BYSRE cdndhdladl Jredx g tion of the gas |eaving:
t he wafer/ hybrid hol ding device is used to condition the atnosphere within

the space. In the present invention, cooling air is therefore used
si mul t aneouskFyrahereaste  pastit Bldy ad edtenta r 30! t (dBdmdvanliggeous iafrd he

portion of gakol )" st n At ckiedl o6 AndLhen Aldigued 40 11 gyt v thin
fluid such as, for example, nitrogen, can be introduced
via a line rl into the container in order to drive out
moist ambient air from the container 5. This air is
firstlylfed externally to an air drier 3 wvia a line rQ0

and then fed into the line rl.

A separate unit, which is connected to the container 5
via a corresponding electrical 1line 11 and a media
supply line r2, is the temperature control rack 2 which



For exanple, the portion is heat-treated outside a container and then fed
back to the container. A particular advantage of this exanple is that a

hi gher P15748 SB/fle - 5 level of cooling efficiency is nade possible by
correspondi n@nsfasedByFleack the air fromthe sanple stage to outside the
container. In other words, the fed-back,3;cooled air can be additionally
used either for precooling the fed-in dried air or for cooling specific

assenbl i es amE S 4B LSS HEShe waf er/ hybrid hol di ng devi ce.
However, it is alternatively or additionally possible for a portion of the

gas to be all o flow.out within the container directly after _ it |eaves
the sanpl e s€§§%%%§%%x§¥?b¢% %%tg%&f%ﬂﬁ%%? ?ot§WP8ﬁFFPrFo%PP5ﬁP&&Fr
directly at ahidremper ategebata tbher ¢sppediengrieeqf athagsaaple ksage be

provi ded fOFJkﬁi§%p9ggk99g0&ngaﬁe%€QV%Qt%&ﬁ?uﬁegggﬁéoRﬂRﬂkﬁga@@ £

i nprovenents of e respective subject matter o i'nventi on arehﬁiven in
t he subcl ai m$amideor v age t é Conelp btane@ss Hey eroprerernatievélnebgéwigce has

a first Iinevinsashisehch heifl Wl cadobemgopdusbeds] ram ous skdgiLhg gpace
into the wafer/h brl% hol di ng .device, a second line via which the fluid can
be conduct ed T JiTth&Skarer ARH™-d hol di ng devi ce to outside the space, and
athird line via which the fluid can be fed back from outside the space

into the spage. er.atur.e | ating device is provided be en the
second and t(t};'{leérf' Ieltn%érg's).s Sor d{icﬁgé]?%l% Ty h%rtﬁ?‘g?g?g}éﬁedé\‘?gfl \éﬁéﬁg

out f| ow el emsietvs car £ preivideddat etheiend of fédevihi rthhd i himedAcedr dindg t o a
further prefegnred,.dgvel gprent, li pe [ a fir [ vi,a_whi ch
the fluid can be conduct ed F%gﬂ#%%?si e % g%ﬁ%éﬁin?% tﬁ%omaler/ﬁégrid

hol di ng devi &&1end anfoufRichi d@si & whkeh t®echanger catb berhdsidudsed from

t he waf er/ hyhionghel@ledi Ngodevd&ring PEa&dniB/dd €71,6 7bntg, t e sRACe
Accor di ng to furt.her ﬁrgferreq gﬁvelopnent, the |ine device has a second
line via whi €A CRe 1 GPG &&n °FE *E6n &0c Pe & ECGHRENRE SSRATA T Il di ng

device to outside the space,-and a third line via which the fluid can be

fled back intapthegspage iomoubsi de theaspace. Aot gmparatype regulating

device is provide et ween the second aH% third 1T rnes. ! :
conducted through the heat exchanger 95 and then fed
via the supply line r2 into the container 5 to the
sample stage 10, through which it crosses in
corresponding cooling coils or cooling pipes (not
shown) . The dried air which has cooled the sample stage
10 leaves it via the line r3 and is conducted out of

the container 5 to the atmosphere.

The dried air, which is conducted into the container 5
via the outflow elements 30 in order to condition the
atmosphere of the container 5 is usually kept at room
temperature so that only the surface of the sample
stage 10 is kept at the desired measuring temperature,
for example -20°C, but the other elements in the
container 5 are approximately at room temperature. This
dried air which is fed via the outflow elements 30
flows out of the container 5 through slits or gaps (not

shown) or a separate outlet line.

The fact that a relatively high consumption of dried

alr occurs because said air, on the one hand for



According to a further preferred devel opment, a valve is provided for
regulating the flow rate of the fourth line. According to a further
preferred devel opnent, the tenperature regul ati ng device has a heating
devi ce. Accoreiismig ose/£f1et her preferred devel opnent, the tenperature
regul ati ng device has a heat exchanger _t@ which at |east a portion of the
fluid | eaving_t ace can.be conducted. According to a further preferred

devel oprent , ?%ngﬁ%jg?nje&%hgﬁﬁetatl“? % 0*PF eCBoltheheo tloer | RapPuifpr
Accordi ng to edianderthye efssmpde develgepnaent , Uae bisen desiksudis desd gned

in such a way, C;rﬁaélﬁ&e po tiog, jieavmg thet?le I;%Ichan er can be fed baqk

at |least partia i nto t e space i order TN e at fosPiet e.
Accor di ng to dgagiderageeder iad delel bpownt dew:fcwt fer |dareliitsi qurimyg ded

via whi ch dryedisohaan addibional | ybegcondysted digecthy atocthe space

fromoutside the space. According to a further preferré oprren t he
space i s esséttied| )?1é’nc+6sé‘cﬁltﬁytﬂav%]dht Bighr. A FE5y4g SBPEl eth&xernipt ary

embodi ments afridie Bnwerbi Wy s | Absst r akRdgiR tdr a4 kit &ad eyl I g
explained in o e detall in the follow ng description n said dravm ngs:

Fig. 1is a Sehematte F99UIRAI G dewp W%"Er%ﬁ'modl ment of the

condi tioning device according to the invention; Fig. 2 is a schematic

11 ustrati on of, asecond, sgbodimeni oL L he cond Lionng device acoqrding to

the invention; Fig. schémat 1 ¢ CF 6sS-secti onar Vi e\?vné’fe
enbodi ment ofta hép@é’ﬁéml @nl nmgtiedi candccar diengm@ theer i rmwdulta@nllﬁgg 4is

a Schemal | ¢ GepEeERRId @Al 4t £¥% Obnd LOUSLI TRRI JBNLy Obothe -cgndid | oni ng

devi ce accordi to the invention; and Fi 51s asc
cross-sectio &R o R HIHARETShi ng deV|ce for the purpose of explaining
t he probl ens on which the present invention is based.

The method according to the invention having the -
features of Claim 1 and the corresponding device
according to Claim 9 have, in comparison with the known
solution approach, the advantage that the dried gas,
for exampie the dried air, can be used efficiently.
Further advantages are the high level of operational
reliability and the fact that freedom from ice and
condensation is ensured because the dry air leaving the
wafer/hybrid holding device is always below the dew

point of the temperature at the wafer/hybrid holding
device.

The idea on which the present invention is based 1is
that at least a portion of the gas leaving the
wafer/hybrid holding device is used to condition the
atmosphere within the space. In the present invention,
cooling air is therefore used simultaneously at least
partially as dry air. It is advantageous if the portion
of gas is firstly heat-treated and then allowed to flow
out within the space.

For example, the portion 1is heat-treated outside a
container and then fed back to the container. A

particular advantage of this example is that a higher



In the figures, identical reference synmbols designate identical or
functionally identical conponents. Fig. 1 is a schematic illustration of a
first enmbodi nent of the conditioning device according to the invention. In
what f ol | ows P16G#Bos®YtEdLenhi ch have al ready been descri bed above in
conjunction wwth Fig. 5wl not be descsibed again in order to avoid
repetitions. Ref erence synbol_ 80 signates a nodifjed tenperatur

P15748 SB/fl elel’eg B %%ntér/%?f?le?gmﬁgﬁlggﬁnﬁgt anl y Tl a?%ggﬁ%??e &r at ur e
of the sanpl ecstrageoblimpliveafisedinghédwdat thg dewi cérdf buite | saapie
coupled to thedew pgi @u%@r\%ﬁgo bR hipe 13 aQQPgi‘” W Initiate
automati c conpensatory heating when there is a risk of condensation of

wat er /i ci ng. fed-0Rek:i rgeobpBodidfenFanc it drAgitéorrglyl usedestithgrdevi ce
105 is additifemal byetbbegnat eghé ntied-hgh t AL HE e reguldd ngodevinge 70
and is not in direct contact with the heat exchanger 95. Instead of ending
at the anbi effPe&t h@rseg,e“’bﬂe‘qsi N} ROt onditY edfPE t RROREAREI nGhevi ce
105 so that whaeedr/hydiridMhod@ihas degfitcd.he sanple stage 10 is, as it were,
fed back to the tenperature control rack 2 and after it has passed through
the heating device 105 it is conducted back via the line r4 to the

cont ai ner 5 Howslviegh iitfLiewsabuernatovehe spacaidi tiwmaighy opbklsawle enent s
40 Tor_condi tooni fg Jdhe @ OsPNehe Jhe raf epence suihol (4 deplgnaligs a
tenperature sensor for sensing the tenperature in the space 1, which sensor
supplies a cHit&dgonditfy CORSELACHT e QirgrallyTSats ethe itenpepatsr e the

regul ating dewigle/GudyLh dsnusedet 9sr agil atgdhediennerat s by weans of
t he heating S§V|ce 105 .%X vtétue of, .this arrangenment, the dried air can
fulfil a douBI&€¥f (i it eSheti Afcally FSTRITIFERY  t he QRNFFROBAAGE 10 and
t hen condi ti eegullatdngosaiere Dd tbebepacevideef dfexr ithis pedtbankotfo t he
anbi ent atnnéggere t hrough openings in the container 5 and is thus used
nore effectivel'y. Fig. 2 is a schematic illustration of a second enbodi nent
of the conditioning device according to the invention. P15748 SB/fle In

the second erBRATRRERGCOTE AN dGhndils 2and | iR Iox ddanEhes, of f hi.om the
line r2 directly before the sanple stage 10 and i's al so conducted through

the sanpl e sCEGRSEFIVR FREIRGIMIC LR i HRE cHRYenbion 858I FAYSHI & but.
then | eaves the salpllaigisage 10 at a different point fromthat of the line
r3 and fromthere via a controll able outlet valve 45 which conducts
corresponding dried air directly into the container 5 after it |eaves the
sanpl e st ageAtgorginge tohievntafedwatl develohents, athgelynkodevice
Lenper at ur espbg Ger{ Ak D ApRLLCAL0NG: 1l 51 gPlhan Ofc LONGUCELAGLERE ATy gas
via the line r5 into the container 1 can be reéegulate y neans of the

outl et val vefasm ToetsEdrl &hiConseane b ndar r Fee oty kit ohad¢dimgy, for
exanpl e by reeRtieeGOnkr oke®bnin BiMér ey LONtyOlidied frashiAmid can be

conducted from the wafer/hybrid holding device to
outside the space, and a third line via which the fluid
. can be fed back from outside the space into the space.
A temperature regulating device is provided between the

second and third lines.

According to a further preferred development, outflow

elements are provided at the end of the third line.

According to a further preferred development, the line
device has a first line wvia which the fluid can be
conducted from outside the space into the wafer/hybrid
holding device, and a fourth line wvia which the fluid

can be conducted from the wafer/hybrid holding device



Ot herwi se the second enbodinment is of identical design to the first

enbodi nent described above. Fig. 3 shows a schematic cross-sectional view
of a third enbodi ment of the conditioning device according to the

i nvention. Refierescgsy¥irieol 80" designates a further nodified tenperature
controll er which also controls the tenpegature regul ating device 70 via the
control line ST an% thus plays the role of a central tenperature control
system- In t RBPhERG ERBGEI nent according to Fig . 3, a portion of the dry
air which is fed back via the line r3 is branched off before the heating
devi ce 105 v%acli en|3t9nd o dﬁ ted throu h.th at ex%pa eﬁr S5_where it
contributes t'6°PhE Eol g’ | “taftt &5§ 5§ ¢ e PG % & Freshly
fed in via tHdeviceeshad), ai lsecded diynei rvnlaeawbschhezktaeaflexdhawgerb% via
the line id4, S e 0 ‘%ﬂ% i g Vi ce
105 it is COﬁSF%égz%?th%#%%1af?éVhIC .$$%ﬁ%da$%r%ﬁﬁ£ ﬁ§@%g§t|g8 devi ce
105. From t heutseAes FdrdisRg Jeuncricor® p‘}'d’ilrﬁd e GFa e‘ﬂhhﬁﬂﬁ FBecéhdi€t ed, in

preci sely thezsame Wash asadi theof thét s g%@dlm oMl ddeché ngpkdeand the
outfl ow el enents 40 into the caqgntai ner f or COﬂdItIOﬂIgghltS at nosphere.

Fur t her nor e, &t HEEPEFEGH e ftS i1ggs AEVEGIR rof | REPE A ﬁtVE?VetZS and a
bypass |ine g&eohy smdnshdafrdwhiekst he heat exchanger 95 can be bypassed.
The particul ar advantage of this enbodinent is that a "residual col dness”
of the dried air which flows back fromthe sanple stage 10 can be used to
cool the heatcerchlangert@and durtthersgmefemeedadebelbpeback a nvelvhe

cont ai ner S at! efdiaaiddceo IHhEnN 5614 Nenaeaand ehaigientyd socanshr uct ed

in the sane way as irst e escri bed above

schematic créé&esectional view of a' fourth enbodlnent of the condi ti oni ng
devi ce according to the invention. Reference synbol 85 in Fig. 4 designates
an addi tional, _gas-tenperature controller_ to which d g for exapple
dried air, i8¢ ggadgpg | i%es & 0, Wﬁfqﬁﬁnnﬁ?ﬁ;%%ﬁ% gaé %%ﬁ?%@eﬁg'thﬁ of the
heat exchangEEmQErasamé Fiegubethggpbacedeahas pr deeftiingd desriper.at ure by
said controller and then conducted into the interior of the container 5 via
the line rl and via the outflow elenent 30. The direct feeding in of dried
air via the AGePréansl efent a30 further comeferred | devabornone, addhei onal ly

provided in Eamﬁe@am%rrefgglmatlﬁg ca8vakeo e conhiegur edcdubspch aovay
that it can be switched off if
which at least a portion of the fluid 1eav1ng the space

can be conducted.

According to a further preferred development, the heat

exchanger is used to precool the fed-in fluid.

According to a further preferred development, the line
~device 1is designed in such a way that the portion
leaving the heat exchanger can be fed back at least
partially into the space in order to condition the
atmosphere.

According to a further preferred development, a further
line is provided via which dry fluid can additionally
be conducted directly into the space from outside the

space.

According to a further preferred development, the space

is essentially enclosed by a container.



P15748 SB/fle - 11 the throughflow rate through the sanple stage 10 is
conpletely sufficient for conditioning the atnosphere within the contai ner
5. Although the present invention has been described above with reference
to preferred exéngsd 8/ £mdodi ments, it is not restricted to them but rather
can be nodified in a variety of ways. Lnyparticular it is to be noted that
t he exenpl ary enbodi nents above can of course be conbi ned with one another.
Addi ti onal line connections and regul ating valves for the respective gas

fl ow, which terEl aont embbédmaﬁaualolfy e el gGént cahl xrecqulajs&_qat&d

provided. In h esi dua] col dness af .t he gas can be
used not onl yqfddllécvgo %951:[1(% * ggtge Sﬁggaéfﬂe lBufnoglesge%&llcc}& any
desired ot herfcdslssing edesrripaiorxchangerd dedwimgsai d resi dual col dness
is fed back to the container 5. The invention is also not restricted to
gaseous dried air but can in principle be applied to any other fluids.

Furt her nor e, Rite waf érS hyBr i dSHRERR REC devildaigtsrataiton esfi ct@d tfclraﬁtsarrpl e

stage or chuck but raén&%dicr@éh@eof/awsdcaﬁd@%%h@q @k s @xanrp rgclarm
device or the like. P15748 SB/fle - 12 ELEC%RO\I | C GVBH, 8211

GERMERI NG Met hod and Vit ¥5Fetoifitti ons and/ or hybrids PATENT CLAI MS

Fig. 2 1is a schematic illustration of a second
embodiment of the conditioning device according

to the invention;

Fig. 3 1is a schematic cross-sectional view of a third
embodiment of the conditioning device according

to the invention;

Fig. 4 1is a schematic cross-sectional view of a fourth
embodiment of the conditioning device according

to the invention; and

Fig. 5 1s a schematic cross-sectional view of a
conditioning device for the  purpose of
explaining the problems on which the present

invention is based.

In the figures, identical reference symbols designate

identical or functionally identical components.

Fig. 1 1s a schematic illustration of a first
embodiment of the conditioning device according to the

invention.
In what follows, components which have already been
described above in conjunction with Fig. 5 will not be

described again in order to avoid repetitions.

Reference symbol 80’ designates a modified temperature



1. Method for conditioning and/or hybrids having the steps: sem conductor
waf ers sem conduct or wafers preparation of a space (1) which is at |east
partially encl osed and has a wafer/hybrid hol ding device (10) which is

| ocat ed t her eys7ar8d dyE e purpose of hol ding a sem conduct or wafer and/or
hybrid; and conduction of a dry fluid thgough the wafer/hybrid hol ding
device (10) in order to heat-treat the wafer/hybrid holding device (10);
wherein at | ARG v Tt EAR PPGl@qkﬁmﬁ?@P¥¢%ﬁmﬁh@rFﬁ?@ﬁﬁ?qﬂﬂ%hng
device (10) i usied sempoedisttiaee tie wrrmaah@r & f nhéQ@lﬁQa@%V(lJ:)e- 2.

Met hod accor? Lo Cla g1 char act ?9 QQ that.t he s ace g#b
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2, characterwzdmnﬁllhaandh@qmnuhuﬂl131¢1¢Belyuheaatnceab@@amaimm@m

al l oved to fho oAk (1), £15htBed aggarding g Caim 1, 2

or 3, characterlzeg'ln t at the portion is heat-treated outside the space
(1) and thenwWed®mdd@ddnDd the space (1). 5. Method according to Caiml,
characterized in that the portion is allowed to flow out within the space
(1) P15748 SB/er -.13 directly after it |eaves the wafer/hybrid hol ding
device (10). 16 Wk hbir 3k cBMAPAGMEBL CPEFAF E1nghdiact ¥ i z&d PnlER&inGa fir st

po(rjti ﬁn of | It eevias d Leavi ngst h@k?aamlr?@aatl@ge (ABpgrackir stiycdeatcHd eat ed
and then a ow out thin the.s a second,.portion is
allowed to f%&ﬁpeﬁat\ﬁrﬁlﬁe?‘ﬁﬂ st e dEYyC %I ?@ct?'g}dafltserncfrt F%aglé§etcﬁe
waf er/ hybri d degitdiaty devh ceéhel®eat?. edehdmoglernc O6r.dilngs tendd af mehding
char acteri zed d nddialmdl o} £23EnBBENAL ol NErH NSl ANh Segond,RAELEANS can be

regul ated as a function o w rate according to aal m 3,
characterlze&hQ1??@&1¥%edﬁﬁﬁFﬁoﬁfﬁ% fRatthateatedl ﬂﬁytﬁﬁﬂflwh%ghu§@§ f or

precool ing, imefartheukamplier d¥2r0010ngst hend | Ut diyc@it Sifdes t hecrpace (1)
before said %%WIéghﬂékaldggegoﬁgrg OracﬂtZWAth a%tersfgcgaglkhssed_
through the heating device 105 it is conducted back via
the line r4 to the container 5 in which it flows out
into the space .1 through outflow elements 40 for

conditioning the atmosphere.

The reference symbol 4 designates a temperature sensor
for sensing the temperature 1in the space 1, which
sénsor supplies a corresponding temperature signal TS
to the temperature regulating device 70 which is used
to regulate the temperature by means of the heating
device 105.

By virtue of this arrangement, the dried air can fulfil
a double function, specifically firstly cool the sample.
stage 10 and then condition the atmosphere of the
space 1 before it is fed back to the ambient atmosphere
through openings in the container 5, and is thus used

more effectively.

Fig. 2 is a schematic illustration of a second
embodiment of the conditioning device according to the

invention.



. 9. Device for conditioning sem conductor wafers and/or hybrids having: an
at least partially enclosed space (1) having a wafer/hybrid hol di ng device
(10) which is located therein and has the purpose of holding a

sem conduct orp1ET48 smdfbe hybrid; and a |ine device (r2, r3, r4, r5, i3,
i4) for conducting a dry fluid thr ough_t ke -waf er / hybri d hol di ng device (10)

for heat-treatin the waf er/h bl’ldh din evice (1Q) and for onductlng
at least a pgi ?e?ﬂ%gf FEH%& F@ﬁ{? GcFﬁgg\?ﬁ\QerﬁPhﬁ}ﬁ r£r1olad|]r1‘§’

(10) into theb:saxacleesé 1)offbr foomdi tdheni Agneherat mﬂS:béetEyl nbéfmr@pau}ea (1)
10. Device ac g ai ct ed.in.that .t | d ce (r2,
r3, r4, rb, %&}5?%‘ h%gaég ’857‘%1%{; gl eg?5§4 con? E‘ |Iht§% (% 5?)‘ St:/ha whi ch
the fluid carﬁ@épb@néw;@g@d 16t ¢t heheaff@yrhybEi c hobdilmggdeqmde ©10)a from

outsi de the spaseidd)piBeSeeard tHdie ﬁéé)eéf'@lémg&mpwesfcgabd 1@aratbea
conducted from the wafer/ hybrid hol di'ng deV| ce (10) to outsSide the space

(1); and a thHtFHESTRE (PAINYI érsml ERathets thed 1daf Be fPad bfarcqznftrlkﬁﬁ%uta de
the space (Dvi@“)a”‘tﬁ:ﬁtpﬁ@?la(ﬁ])e vhet Béth ard B@eras urgh1egul &dddigetdevi ce
(70; 70, 80") row%ed b n the econg and thir Ilnes (%\?v“ rﬂ?’e

11. Device accc%lf T al it £6, &F@F 1¥d TH 3 he o GPPFEW EFement s
(40) are provafieer att t heaeas bmetsmnphersltageelOM). 12. Device according
to Claim9, characterized in that the line device (r2, r3, r4, r5, i3, i4)
has: a first line (rzgvi a which the fluid can be conducted from outsi de
the space (1)Simt® th&ifaf eiouhbriteddl ditrg devidlen(sl0) atandegyf odravh |ine
(r5) via whichedhe-dw&s cam b@eEQH@HCté‘ﬂaf f&mf&gswaft%r/ hyg{:tgoﬂmdjﬁ ng

device (10) into_ the space (1), . Device accordl ng to Caim1l
char act eri zed®PHYFEIY he e ned@éw%%s (rotapeheg g lime |%5 H)tchasth%
second line (¢@tairemhilchcédhedd urdgcaatrbe Q@ndmghﬁé aff ehet heatlet

waf er /hybri d ol g ng, devige, (101,10, QUis! 98,1 N.oPage. (1 8¢ sn o
customary way, for example by remote control or in a

wire-controlled fashion.

Otherwise the second embodiment is of identical design

to the first embodiment described above.

Fig. 3 shows a schematic cross-sectional view of a
third embodiment of the conditioning device according

to the invention.

Reference symbol 80’ designates a further modified
temperature controller which also controls the
temperature regulating device 70 wvia the control 1line
ST and thus plays the role of a central temperature
control system.

In the third embodiment according to Fig. 3, a portion
of the dry air which is fed back via the line r3 is
branched off before the heating device 105 via line i3
and conducted through the heat exchanger 95 where it
contributes to the cooling in the same way as the dry
air which is freshly fed in via the lines r0, il. The

dry air leaves the heat exchanger 95 via the line i4,



P15748 SB/fle - 15 a third line (r4) via which the fluid can be fed back
into the space (1) fromoutside the space (1); wherein a tenperature
regul ati ng device (70; 70, 80" ) is provided between the second and third
lines (r3, r4i)s5748dBiEVéCce according to one of Cains 12 or 13,
characterized in that a valve (45) is prayided for regulating the flowrate
of the fourth I Vi ce ccobdln to gne of d |ns 10 to 14,

characteri zed"u? t%la’fe%'ﬁjeyteﬂgg?ﬁt uFBSr eG6PEEFAg GEVICE (70° 73 80" has a
heati ng devi ceor{dittgd 1A.tHevrhee atﬁorwhmtma@nefmbwaaal ﬂhrdﬂgho tltoe

char act erlzeqqéarb(rgcg; c%egpivé]errq%ratug, egghgtl ncgrrew ce l?ﬁ(?mjdg? 80 " ) has

a heat exchanger _ chat |east a port| on © eavi ng t he
space (1) carpdieittondbdéseddirigd Bavi cies acooddichgdt o J@h apweméseéhartdm eri zed

in that the Qﬁr& e E%EhaAnger i 4 9%hel 5 usad éﬂbea%gﬁk the f e@'hé“l b d-g 18.

Devi ce accor é:; to a|m13 characterized In that the |ine deV| ce (r2,
r3, r4, r5, i@d|sRej OuesighealPREBEEN 4 WHYLP &S HEOPRIRBR Peai®g t he

heat exchanngor{d&Slanp@@ bes feehndbaskesd . | east partially into the space in
order to condition the atnosphere. 19. Device according to one of Clains 9

to 18, characterized in that a further line (rl) is provided via which dry
fluid can addiirtdtedrhyrde adnduceedodimeat! yp'rntrd)dtelae spacn ()]l falore

d can . .
char act er i zed T h that*tFe 4Rabd(T) FEREEAPE.PLY Vel o riah

encl osed by athwmedherx¢iynger 95 can be bypassed.

The particular advantage of this embodiment is that a
"residual coldness' of the dried air which flows back
from the sample stage 10 can be used to cool the heat
exchanger and at the same time can be fed back into the

container 5 after heating.

Otherwise, the second embodiment is constructed in the

same way as the first embodiment described above.

Fig. 4 is a schematic cross-sectional view of a fourth
embodiment of the conditioning device according to the

invention.

Reference symbol 85 in Fig. 4 designates an additional
gas-temperature controller to which dry gas, for
example dried air, is fed wvia lines r0, i2 from the
same gas source as that of the heat exchanger 95, said
alr being placed at a predefined temperature by said
controller and then conducted into the interior of the
container 5 via the line rl and via the outflow element
30.

The direct feeding in of dried air wvia the outflow
element 30 in the container 5 is therefore additionally
provided in this embodiment but it can also be

configured in such a way that it can be switched off if
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embodiments above can of course be combined with one
another. Additional line connections and regulating
valves for the respective gas flow, which can be
controlled manually or electrically, can also be

provided.

In addition, the residual coldness of the fed-back gas
can be used not-only for cooling the heat exchanger 95
but also for cooling any desired other assemblies or
heat exchangers before said residual coldness is fed

back to the container 5.

The invention is also not restricted to gaseous dried
air but can in principle be applied to any other
fluids.

Furthermore, the wafer/hybrid holding device is not
restricted to a sample stage or chuck but rather can be
varied as desired, for example as a clamp device or the
like.



10G 10G 10G 9109%G& ()-,jb@ 10! ~@O0% ! & ()- Z10% & ()- 10t 10t
10t 710% & ()- +10% & ()- S10% & ()-i' !V'dEb@
10! 010% & ()-@10% & ()-,10% & ()-t10% & ()-10% & ()-  @0% & () -
V' cHd#e#l # HzuSpes 1661636 &' ()-' -10% & ()-f10% & ()-FY10% & ()- 10" 10°
10°510% & () - s$Y%Rg&& W dEbC 10! S210% & {3 - -
J)10% & ()-%10% & ()-@10% & ()-yl0% & ()- @0% & () -W"(((((((h)bC
10!, MLO% & ()-SF10% & ()-FZ10% & ()-
ERS ELECTRONIC GMBH, 82110 GERMERING

Method and device for conditioning semiconductor wafers

and/or hybrids

PATENT CLAIMS

1. Method for conditioning semiconductor wafers
and/or hybrids having the steps:

preparation of a space (1) which is at least partially
enclosed and has a wafer/hybrid holding device (10)
which is located therein and has the purpose of holding

a semiconductor wafer and/or hybrid; and

conduction of a dry £fluid through the wafer/hybrid
holding device (10) in order to heat-treat the
wafer/hybrid holding device (10);

wherein at least a portion of the fluid leaving the
wafer/hybrid holding device (10) is used to condition
the atmosphere within the space (1).

2. Method according to Claim 1, characterized in that
the space (1) is essentially enclosed by a container

(5).

3. Method according to Claim 1 or 2, characterized in
that the portion 1s firstly heat-treated and then
allowed to flow out within the space (1).

4, Method according to Claim 1, 2 or 3, characterized
in that the portion is heat-treated outside the space
(1) and then fed back to the space (1).

5. Method according to Claim 1, characterized in that
the portion is allowed to flow out within the space (1)
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6. Method according to Claim 1, characterized in that

a first portion of the fluid leaving the sample stage
(10) is firstly heat-treated and then allowed to flow
out within the space (1), and a second portion is
allowed to flow out within the space (1) directly after
it leaves the wafer/hybrid holding device (10).

7. Method according to Claim 1, characterized in that
at least one of the first and second portions can be
regulated as a function of the flow rate.

8. Method according to Claim 3, characterized in that
the portion is heat-treated in that it is used for
precooling, in particular for precooling the fluid,
outside the space (1) before said portion is allowed to
flow out within the space (1).

9. Device for conditioning semiconductor wafers

and/or hybrids having:

an at least partially enclosed space (1) having a
wafer/hybrid holding device (10) which is located
therein and has the purpose of holding a semiconductor

wafer and/or hybrid; and

a line device (r2, r3, rd4, r5, i3, i4) for conducting a
dry fluid through the wafer/hybrid holding device (10)
for heat-treating the wafer/hybrid holding device (10)
and for conducting at 1least a portion of the fluid
leaving the wafer/hybrid holding device (10) into the

space (1) for conditioning the atmosphere in the
space (1).
10. Device according to Claim 9, characterized in that

the line device (r2, r3, r4, r5, i3, i4) has:
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the space (1);

a second line (r3) via which the fluid can be conducted
from the wafer/hybrid holding device (10) to outside
the space (1l); and

a third line (r4) wvia which the fluid can be fed back

from outside the space (1) into the space (1);

wherein a temperature regulating device (70; 70, 80’ ")
is provided between the second and third lines (x3,
rd) .

11. Device according to Claim 10, characterized in
that outflow elements (40) are provided at the end of
the third line (r4).

12. Device according to Claim 9, characterized in that

the line device (r2, r3, r4, r5, 13, i4) has:

a first line (r2) via which the fluid can be conducted
from outside the space (1) into the wafer/hybrid
holding device (10); and

a fourth line (r5) via which the fluid can be conducted
from the wafer/hybrid holding device (10) into the
space (1).

13. Device according to Claim 12, characterized in

that the line device (r2, r3, r4, r5, i3, i4) has:

a second line (r3) wvia which the fluid can be conducted
out of the wafer/hybrid holding device (10) to outside
the space (1); and
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wherein a temperature regulating device (70; 70, 80'’)
is provided between the second and third lines (r3,
rd).

14. Device according to one of Claims 12 or 13,
characterized in that a wvalve (45) 1is provided for

regulating the flow rate of the fourth line (rS5).

15. Device according to one of Claims 10 to 14,
characterized in that the temperature regulating device
(70; 70, 80’') has a heating device (105).

10' o

10' o

16. Device according to one of Claims 10 to 15,

characterized in that the temperature regulating device
(70; 70, 80’') has a heat exchanger (95) to which at
least a portion of the fluid leaving the space (1) can

be conducted.

17. Device according to Claim 16, characterized in
that the heat exchanger (95) is used to precool the
fed-in fluid.

18. Device according to Claim 13, characterized in
that the 1line device (r2, 3, r4, r5, i3, 1i4) is
designed in such a way that the portion leaving the
heat exchanger (95) can be fed back at least partially

into the space in order to condition the atmosphere.

19. Device according to one of Claims § to 18,
characterized in that a further line (rl) is provided
via which dry fluid can additionally be conducted

directly into the space (1) from outside the space (1).

20. Device according to one of Claims 9 to 19,

characterized in that the space (1) 1is essentially
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