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WO 03/088323 *159159* PCT/ EP03/ 03937 Method and device for conditioning
sem conduct or vvafers and/ or hnmmmmmm”"w esent invention relates to a
Imet _hodkand a device for condi wmmonductor waf ers and/ or hybrids.
t is known test neasyg nts on semnmco

r,(}og @n%%gr Y F4JE ﬁo3")ﬁfﬁ I

typically i _ ure range between -200C and +400C. For the heat
treatment a sem conductor wafer is applied.to a sanple st age ich 1is
cool ed and/ dfetized @@r@ﬁ?&l?ﬁgfpﬁ p@Edﬁgéplné:&S_E&% © ¥ rocess

it is necessMy/d© 1psti®s that the tenperature of the sem conductor wafer
does not drop belfow thé dew point of the surroundi ng gaseous nedi um since
ot herw se noi sture condenses on the surface of the wafer or icing occurs,
whi ch i npedemherpresenent avehe ivestretedss dien steFhgd 8nghewslay Sehemat i ¢
cross-secti ongl eyt OfofingODLhL LORARG: I8 kLot 8T ablifoPUR PSS |
expl ai ni ng t'he  problens on rcht present invention is based. In Fig.

4, reference synbol 1 designates a space in a container 5 in which a

aﬁnplhe stagerd0 glsi Chcrf‘cﬁs}hf betote&HQEQturcﬁJtﬁontéQH etehsupeaended and on

ich a sem conductor wafer (not shown an .be positioned. for

pur poses. THEETWOFRREUGFOY hé’aé%ﬁtsai th’éﬁ’l%g]rﬁyu%&al“jf)y%eﬁ‘gte\lﬂﬁehlrgooréarg%é 800

I ;[/\/Lesh ‘rll'he Isoceed -2 0@rrcd osad essEIMG al Fprbythée hegaltl stogathentcont ai ner
5 iC ave_bushings for e ri.cal_ | 1 n: d i U inesc1as wel
as, if appropriate, 2 iﬁégg%o%%pf%%gg' ic I%?EQF l%ee§f¥§ihed o
external |y amd epohedhi ehdfhe t BsRtefasdCEPERLEIseicortdifct steSiE8Sr shown

are to be Caiéﬁlﬁgr%re HOWRV &lhe t BiScesPace L Usécdoéa lrer rarid e | y

seal ed by the “contaliner 5 depending on the applicati
y that the temperature oI the seﬂ%%on&ﬁéég}' %ngEStdégs

not drop below the dew point of the surrounding gaseous

medium since otherwise moisture condenses on the
surface of the wafer or icing occurs, which impedes or

prevents the test measurements.

Fig. 5 shows a schematic cross-sectional view of a
conditioning device for the purpose of explaining the

problems on which the present invention is based.

In Fig. 4, reference symbol 1 designates a space in a
container 5 in which a sample stage 10 which can be
temperature controlled is provided and on which a
semiconductor wafer (not shownf 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 lines
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 be hermetically sealed by the
container 5 depending on the application but must at
least be enclosed to such an extent that undesired

penetration of moist ambient air can be prevented by
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| east be enclosed to such an extent that undesired penetration of noi st
anbi ent air can be prevented by ~ *G00002* WO 03/088323 PCT/ EP03/ 03937 2
bui | di ng up an internal excess pressure. The sanple stage 10 (also referred

to as chuck) insulation 15 via which i tpd/gg@¥EESesh to a
ETALE

usual Iy nova A correspondi.ng movenent nechanlsn1(not shown) is
general ly adjustable in the X, Y and Z directions. If the novenent

mechani sm i Owotdingcup exn i IESENRbre%AFPRs PEESFAT Chas to be provi ded

bet ween t he base and cont ai ner. Furthernnre a heating device 90, which can

be supplied fromthe outside w | ectri_cal rrent for. heatil urposes
and whi ch hégh%.§§ﬁ8é?aﬁﬁﬁgepﬁﬁbe ?ﬁﬁ? §ﬁ5ﬁﬁf it |ﬁfeg%3 gg Q%
sanpl e st agetHérmdef ehentatdypmbas 100adediigiat & aneQwImmte@emPora by

means of whichLIfg, dew,poLpL WhEBEN bRe cant ddialechdiifind® iiddined and

whi ch can sdbp correspondlng gnal fo noni out si_de t he
contalner55mé¢MBnd%M/pmohtSb@wgbrlEOGeP§r§§éN @ﬁiﬁﬁﬁﬁpéﬁlﬁprﬂet%e sake

of reliabili}ypaen, ogepbpgibhg . devi Cen&O rdR@inerftorme @SR, igOMpensat ory
heating can be carried out In order to avoid co densatlgn of mat%&ﬁ
ch

Fur t her mor e, L@ER§¢BwiA ehBft SORFISFA. BnISFA W0 8F e “BhBHn)PAT A

dried air frostwedsi €ite Bss@ shai tantafhard such as, for exanple, nitrogen,
can be introduced via aline rl into the container in order to drive out
noi st anbient air fromthe container 5. This air is firstly fed externally
to an air driertBevhara, | anbeaddngaddviken 90ed whirch tdsa 1Behesuypplied

from the outside with electrical current for heating
purposes and which has a temperature probe (not shown),

is integrated into the sample stage 10.

Reference symbol 100 designates a dew point sensor by
means of which the dew point within the container 5 can
be determined and which can supply a corresponding
signal to a monitor 101 outside the container 5. The
dew point sensor 100 is used in particular for the sake
of reliability when opening the device so that, for
example, compensatory heating can be carried out in

order to avoid condensation of water.

Furthermore, outflow elements 30 (oBdA. only two are
shown) via which dried air from outside, or a similar
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
firstly fed externally to an air drier 3 via a line r00

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

has the following devices.

Reference symbol 80 designates a temperature controller



A separate unit, which is connected to the container 5 via a corresponding
electrical line 11 and a nedia supply line r2, is the tenperature control
rack 2 which has the follow ng devices. Reference synbol 80 designates a

tenperature 03/ 088323 PCT/ EP03/ 03937 3 pcwhyigghd g¥gul at e
t he temeratﬁgw%ﬁz:}s’\gnpl e stage 105;by heating by r?gg‘ns of the heating

device 90, the sanple stage 10 simultaneously or_alternatively being
rinsed with vdikch oparoskoHdaper FéSeLemRetatWie)| &f nele PR RIFe HA%T |

bel ow. Ref ergncgysyadlingd H%Sinaa@abema tpapekatung régeledi ng, dmdce to

which dried air is fed via t e,Ii[ies ro and it f P for £x8 | e, gas

bottle or friARRYP aPFa96rikt, SamY ﬁﬁpéﬂuﬁgg aorhegi %Eﬁgﬁ\éeryg%e\?ﬁﬂ%h i's

connect ed t arigoadd ngiaRsenil i £or 7&pol2nhy pwegnsesf, awi ¢h iaxpda@insd cool ed

to a predetermned ??"ﬁae{ftlﬁéf%w The dried air which is fed via the lines
e

ro, ii is cohdiitte roug heat exchanger 95 and then fed via the
supply line r2 into the container 5 to the sanple stage 10, through which

it crosses i}ﬂeféipé p%. 89 660kikBgghatks ar oG PP @S IRl irshown) .
The dried air |clf1@ias cool ed t he s,grrpl,e st g%g,@lo | eayes i9§ Vi alrfshe i ne

r3 and is coiRiEtRdtBUMDrD HeiabmE ndf 5°C0 ‘e HifrosphEPe CTHE Uri ed
ai r, which isl canduct edoirnt oxdtigl €pntaai pae Soovt ket ke otirbmovar| extent s 30

in order to condition {he. .atnosphere qf_ the [ IS | 1y, kept at
room tenper&ttie sét at‘”h&ﬁ}hy E‘%g sur ﬁlaecaet oFgc?:ﬁé% %?rfpl 25 svtvgg&eﬁloﬁ/sfs kept
at the desi rechmeetsed i np t ewpériagur @ssefbliesanpl e -720Cbyburedne dther

el ements in Qe COOL AL NENe S-85 L QPP OX1 PRLEE Ve Ahi hOQM émPRLABLKES. This

The dried air which is fed via the lines x0, il is
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
air occurs because said air, on the one hand for
conditioning the atmosphere and on the other hand for
cooling the sample stage 10, 1is blown through the

container 5 and into the atmosphere, proves



dried air which is fed via the outflow elenments 30 flows out of the
container 5 through slits or gaps (not shown) or a separate outlet |ine.
- The fact that a relatively high consunption of dried air occurs because

said air, d for conditioning the atnosphermpsdodpihe ot her
hand for cooc#l nﬂ]ise Sanpl e stage 10, js_bl own through the container 5

and into the atnosphere, proves WO 03/088323 PCT/ EPQ3/ 03937 4 .
di sadvant agei)lﬁsad\rﬁmkﬁ%mmnde‘iﬁ@e kspweoiShi F@r SERBEIRIEY

}Naf lefs i é&?&%ﬁd%é{@r CQB%F!EEBt Ib Qs 0f xdzrsmq@ aithé Scoakampreby fgh. A
ailure o e air rier al so, br about |ate| in f t est
waf er at cor@léls%néllﬁg f-%rrp*ée?]a'i‘ttﬁ"é%i glvlg?’hl sPr (?hg%ob?%%t othIe
present InVQﬂZéié)ﬁ BS alls® smzemgisy abmathad\mmdaaedeiwxmgfof tbaditeni ng
sen conduct or fers and/ or % %e %]FQUE’ éént nore efficient

condi ti oni ng'® Het Fod" G e rnvention having the features of
Caiml and the correspondl ng deV| ce according to daim9 have, in

conparison wdh {{e kpgwonsokﬂgl 885 aeare@cmhet gadvantiagerddiain the dried
gas, for exanple t?] dried air can he use(g ;%?tly yr.t her

advant ages are t¥REFGh IFeva@Etdrdpandt i Bna eV’r%‘Fl ¥itSP THE et t hat

I L eedomf f r;3rr:%érﬁﬂ(:j@rrﬁ]kﬂhc(:j@@ﬂdﬁasﬁ:sorancﬁfo&nﬁwmﬂldmpawhéchh@emtaimo:l‘@avi ng
e wafer I ol di evice is always below the dew point of the
t enperat ure %&%cﬁ e%f%‘?%ln bt R8I di ng device. The idea on which the
present invention is based is that at least a portion of the gas |eaving

the wafer/yhri d 0ol ding,deukaentS ¥8edthe CaRfidrtadd Nthaving 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 example the dried air, can be used efficiently.

Further advantages are the high 1level of operational

reliability and the fact that freedom from ice and
- condensation is ensured because the dry air leaving the
wafer/hybrid holding device 1is always Dbelow the dew
point of the temperature at the wafef/hybrid. holding

device.

The idea on which the present invention is based is
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 is heat-treated outside a
container and then fed Dback to the container. A
particular advantage of this example is that a higher
level of cooling efficiency 1is made possible by
correspondingly feeding back the air from the sample
stage to outside the container. In other words, the



at nosphere wthin the space. In the present invention, <cooling air is
therefore used sinultaneously at least partially as dry air. It is
- advantageous if the portion of gas is firstly heat-treated and then

allowed to f 44 hin the space. For exanple, tpemyeEHy30mIB7
heat -t r eat eﬁdc))\tlpt:;s}i)%gee%%cont ainer and_thep fed back to the container. A

" particular advantage of this exanple is that. a higher. 1evel of, cooling
ef ficiency ikedrsRRCHosSPRILED IR oA PR dRGIYF oEedilYg BERR HEET from
the sanpl e R0 AR AtiTiglethbBe £6at Bhneiridd atirer oworfisy tduwe Mg

03/ 088323 PCT/ EPO3/ 03937 fed-back, copled air can b i.tjo y used
either for §# Cfnga?ﬁ%“?}?%{f?n ar ednglgr F& or%c?gol i%r?gq'qglgecir%léc
assenbl i es avufewihyntyd flosldood i devide. waf er/ hybrid hol di ng devi ce.
However, it is alternatively or additionally possible for a portion of the
gas to be allowed to flowout wthin the container directly after it

| eaves the HewaNer st a§e.1Si pdbernatdvady SpedfdhtirBRalYowatsiRye 1 ow

out directlyegt allpdAINEH altt eshe a &Q r €5PHRAI AUlowegultt | AYowalat is to

be provided for this portion of %ﬁas._ Advant a efgus devel qpnent s a}rr}céi

i npr ovenent SV ihe thes f NS bj FEE Tt ert e het b n\?]eerﬁ‘feosn ar& given

in the subcdapEe #eagedi Bgnte dme ipr efer rexpeadiehoptentlloke it e devi ce
has a first ljne vi ich the fluid c te { t he
space into t%ieov\’/va?‘é?/ %Eref&rlh’ma i nakgijl dggtpgg?ggﬂgggbng I({c{lrg@vélﬂggr%% t he

fluid can beregwimut@dvéiven the twatts /pdiridedofdr nghdevipeatien qf si de
the space, apdsa third line via which the fluid

Advantageous developments and improvements of the
respective subject matter of the invention are given in

the subclaims.

According to one preferred development, the line device
has a first line via which the fluid can be conducted
from outside the space into the wafer/hybrid holding
device, a second 1line wvia which the fluid 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 1line via which the £fluid can be
conducted from outside the space into the wafer/hybrid
holding device, and a fourth line via which the fluid
can be conducted from the wafer/hybrid holding device

into the space.

According to a further preferred development, the line



can be fed back fromoutside the space into the space. A tenperature
regul ating device is provided between the second and third |ines.
- According to a further preferred devel opnent, outflow elenents are

provi ded at he third line. According to adyspharoxeferred
devel opnent ,dc{]ﬁoeﬁl‘%ngz%evi ce has a firgt_line via whi CEVt he fluid can be

" conducted from outside the space into the wafer/hybrid __hol ding device, and
a fourth |imewice whash a heefpPoid ligh BeéacoRHRd eber Fhtitk GAFeMSybri d

hol di ng devi g gidddyt h@r&ﬁ)acgheACQQEéirV'ﬁébQia f uetlBehgpr efeeticed to

devel oprment, the |ine WD 03/088323 PCT/ EPQ3/03937._6_ .deyi h a second
line via whi®¥H 3 f1RE SRATE be@ L oRdbBLE éFBﬁm & W&ﬁ&?{‘/ %;?/‘ﬁr ?t?%loqsdi ng
device to isive £be bpakeimnd thd hépakéd i ficowi aunhidh the fdpsak. can be
fed back into the space fr i . Space. L aeRe LA Wea y agid ating
device is p#ﬁv?%ﬁﬁﬁ%gkﬁﬁ%nggﬁgggggggnéggﬁ Bt%?rgrﬁynes. AccoFding to a
further prefssoell dovdlupiedtlizesalve is provided for regulating the flow
rate of the fourth Iline. According to a further preferred devel opnent, the

tenperature regul ati ng device has a heatin ggv'ce. According _ta . a further
preferred dANIUSHEM | tPhé teRpREEL @F@freé%& t‘%%‘@e]a%f‘%%thag & et
exchanger tois Wiehiakd! €ast raguakition ahd heldw urdtéeati nhet Mowpdte can
be conducted., According to a further preferred devel opnent, the heat
exchanger is U8ed to precool the fed-in fluid. According to a further
preferred devel opnent, the line device is designed in such a way that the

portion According to a further preferred development, the

temperature regulating device has a heating device.

According to a further preferred development, the
temperature regulating device has a heat exchanger to
which at least a portion of the fluid leaving 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 Ileast
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.

Exemplary embodiments of the invention are illustrated

in drawings and will be explained in more detail in the



| eavi ng the heat exchanger can be fed back at least partially into the
space in order to condition the atnosphere. According to a further

- preferred devel opnent, a further line is provided via which dry fluid can
addi tional | yyq ;Eﬁgggged directly into the space frepQwmonidsey space
According to a further preferred develLopnent, the space 1is essentially

“encl osed by a container. Exenplary enbodiggﬂ%s of the invention are
i |lustrated EQ L WERF MRSEAP W PP bE? 5P A e 118 ore detail in the WO

03/088323 PCT/ EP03/03937 - 7 follow ng description. In said draw ngs:
Fig. 1 is aschematic illustration, of a fjrs qg% [ t of the

condi ti oni nd d&vite %%cofﬂinﬁCB?gaFﬁS iﬁV%% %%ﬁﬁ' %g.nggis % sC éﬁﬁiic
illustration of a sesmnodireboddfrehheotonddtdondngi Gisiviiged@daE HetDr di ng
to the invention; Fi | s: A,Sghegmtic cross-sectional view of a third
enbodi nent of the cd%%i%?%n}ndégeJ%?é according to the invention; Fig. 4
is a schematic cross-sectional view of a fourth enbodinent of the

condi ti oni ngegevige pgcopdi Ngehdmathe | AVeNkteariand FBH. & | secawhematic

cross-sectional view of a., conditioning device for the .purpose of.
expl ai ni ng the probl%%%ogﬂnﬁ%?cﬂ%tggepggggﬁFlopﬁ9§nF¥3&ﬁgsqﬁﬁﬁéﬁlqglthe
figures, identical resetleacensgmbdds; designate identical or functionally
i dentical conponents. Fig. 1 is a schematic illustration of a first

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

to the invention;

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

to the invention; and

Fig. 5 is 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 is 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
controller which can not only regulate the temperature
of the sample stage 10 by means of the heating device

90 but is also coupled to the dew point sensor 100 via



enbodi nent of the conditioning device according to the invention. In what
foll ows, conponents which have al ready been described above in conjunction
~with Fig. 5 will not be described again in order to avoid repetitions.

Ref erence syfqi; ;3% fesignates a nodified tenperat ur ecty@rosgidarzmhi ch
~can not only regulate the tenperature_ gf _the sanple stage 10 by nmeans of
the heating device 90 but is also coupled to the dew point sensor 100 via
WO 03/ 08832F PHREPH3/ @393 Fan ghug WhEliEeaﬁHtE?&ﬁttlﬁusC‘i“}ﬂet”isa?t &Aut omat i ¢
conpensat or yhedteidtid Ngvivdren there i $sa ai skisk cedidersaiiemsadfiormata /i ci ng.
In the first enb I ment according to Fig. 1, a heating device 105 is
addltlonallyq' gﬁ%ﬁQ§i|nto the tenperature regulating device 70 and is
not in direct contact- with the heat exchanger 95. Instead of ending at

t he ambi ent nPEghfm£SttQﬁblhqﬁeP |é%dgygi agatplgthg hgatjeg idgyi ce 105

so that the dry air Ich t he sanple stage 10 is, as it were, fed
back to thelaiirer ad@be cdht r AIHLHCE i afLPéﬁgFlatﬁgs piRER_d & ough

thet heat i ng ﬂiﬁr\@mi&tﬁ% i Eegﬁlaemﬂgctd%dut&tc]kmn andt he Ihmdsne %ﬂ talfxtéaﬁ

cont ai ner in ich it into the ce 1 thro out

el enents 40 YPtaontitfo ?‘r?g rE€Ffaet a?ﬁﬁ phEFE. %%h iré ae#g 5 Aﬁ%\%

desi gnat es anieﬂ@@ramhienseasmbsph@mesemhamﬁim@ rénpsrap@ﬁ@cmﬁdrﬂpspace
1, which Set’}?orpégwhge%e% rf@ﬁ % rt%éte ﬁéatd%g% Inghil] Hoy the

tenperature tegulatrngdevice IS use ate the tenperature
by neans ofl&ﬁthéhel@@mp&§n$%39@5103}3nr%%eléfWﬁ¥%§eﬁ?%nﬁéﬁbﬂtothe

dried air camd Utdhperature control rack 2 and after it has passed
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 in the space 1, which
sensor 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 1is thus used

more effectively.

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

invention.

In the second embodiment according to Fig. 2, a line r5
branches off from the 1line r2 directly before the

sample stage 10 and 1is also conducted through the



a double function, specifically firstly cool the sanple stage 10 and then
condition the atnosphere of the space 1 before it is fed back to the _
- anbi ent atnosphere through openings in the container 5, and is thus used

more ef f ect i‘¥§|(¥3e/d:éé]3d2§ is a schematic illustration elomyErRe0B937
t condrti

_enbodi ment  of oni ng device_agcording to the invention. In the
second enbodi ment according to Fig. 2,_a line r5 branches off fromthe
line r2 diremangleectsprget he0 danpFle sEog@ 19f afd FLOLIRS &EHducPEd @ hrough

the WO 03/ 088323 RETHERS3/ 83932ned e R iageardfl é nsthgef aomasf =

cooling coil _or_a “coolin i t th th I

di ff erent pcﬂ%ﬁf??ﬁ?ﬁtﬁé’tQB&F&Q E#ﬁg Pgngkga rei%r% tr%’er%glrapvf‘%gﬁaq%gen%ér)oﬁt agl e
outlet val ver#b vhi cdomonsllicdisle covutebpondiaigvar i4d alriddl r endugito t he
contal ner 5 aflelodlal £8as Lhe saPhesLage YhoS6e Hhequaldd 4 ead (o

probl ems at c{/%lfxyeﬁ%%djf eratures in certarh applications, this option of
conduct i ng tdEtelr yigabeavesthlee| samerts $HRSSth@- container 1 can be

regul ated by neans of the outlet valve 45. The regulation can be carried
out in a customary way, for exanple_ by renote ﬁontrol or in_a

wi r e- cont r ol $8°¢ askieA. O seetfe” S8cokF medt i $95¢ i a6l cal
design to thempérstursbodimentrdeser idepl abmvisonsi g.thd sshopsianschemati c

cross-sectional .vi ew of third egg di t t he. condjd i on i ce

accor di ng t%o?‘ﬁ‘éc?ﬁ’l%nt%en. <é2re¥er n%e \gjggrlrbofﬁ%ohﬁdrgés?i g%%t g{sﬂtggf Stfqi{%er

nodi fi ed terpetatinee dontanl lker whgvhatedo konheans tHe the outlet

' valve 45. The regulation can be carried out in ‘a
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 via the control line
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 heéting 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,
and directly after the heating device 105 it is
combined with the air which has flowed through the

heating device 105. From the corresponding junction



tenperature regul ating device 70 via the control line ST and thus plays
the role of a central tenperature control system In the third enbodi nent
-according to Fig. 3, a portion of the dry air which is fed back via the

line r3 is v;ga&ﬁ}}?ﬁa { before the heating device 10pcti/add3y®39B7 and
conducted through the heat exchanger 95 gvhere it contributes to the

“cooling in the sane way as the dry air which i fr,eshl¥ fed in vi,a the
lines r0, ilpoitHe &hRjSaidriethvadTt He hEQPdBEEﬁéngén oB $Fés?p1¥ 5% i 4,
and directl ysahd eal/headhest i Raedens s 180bbdinent cortiianethen Lhneherdai r
whi ch has flowed {hrou t he eat | vice, 10 Fr r gespandi ng
junction \/\D%"ﬁog&zf‘-%%ﬁroébo%%@%%gg %%wlntp%i %pe t cFﬂsé ‘r%lléé% gir I's
conduct ed, idopdericeingtites stmesplegras in the first enbodi nent, via the
line r4 and the outflow elenments 40 into the container 5 for conditioning
its atnosphere. Furthernore, this enbodi nent provides a contrall ab]Ié;
mi xi ng val veFus:kgwnerey pdssiy | RBbPEIMBRtERA’Y AEERNi & h CATHE HeRP B changer
95 can be bypassed. vd16e paEt heyl ar pguaBt agaeoir1bhiby emked EMtwhicH hat a
"residual coldness” of the dried air v@i ch flows._back fromthe sanple

stage 10 carFle 2R ECRIBICT hd® hedt PorxRA%er and at the same tinme can

be fed back into the container 5 after heating. Qherw se, the second

enbodi nent i.s_const [ t 4 di-papt
descri bed abf‘)r\l/%_ pﬁlréggﬁlgsr a%&gjc}ﬁleta |c0%f§§g%seé§ﬁc{)dnl§[%nﬁg€vgo}t a foahrth
enbodi nent ofresidwuahdicrilénesg " defi cehacesigingito Yhéchi AdeHsi Fpck

Reference sypbgl BRel Rafple 4tdRpd 9@t @Snambeadidd 088l 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 via lines r0, 12 from the
same gas source as that of the heat exchanger 95, said
air 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 via 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
the throughflow rate through the sample stage 10 is
completely sufficient for conditioning the atmosphere

within the container 5.



gas-tenperature controller to which dry gas, for exanple dried air, is fed
vialines r0, i2 fromthe sane gas source as that of the heat exchanger

- 95, said air being placed at a predefined tenperature by said controller
and then copgyd£hddds the interior of the containepcy/wrasthaddime rl
~and via the outflow el enment 30. The dijnect feeding in of dried air via the
“outflow elenent 30 in the container 5 is therefore additionally provided
in this enbodinent but it can also be configured in such a way that it can
be swit ched afthdudgh tdiee t hresgit | bmveat tob hnasghethe desnplibest @&dpoVED i s
conpletely sufficient_ for caqndil]onj h r - £ hi he sgont ai ner
5. WD 03/ 088373 Pﬁ?%ﬁﬁ%fﬁ33§7 ‘%8%[99%& %ﬁé@ﬁ%ﬁpﬁgﬁ%ﬁ%ﬁ%ht |lgtg has
been descri bed raoviees Wi tdtedf e ehloemt bupr shEReEdCaReRFl BPPLEAMFSdilTent s, it

is not restrj gipd 4Q, theemrd rather can be nodified in a variety of ways.
In particular ia?'qi st%{o be%l%gted that the exenplary enbodinents above can

of course be conbined with one another. Additional |ine connections and
regul ating wmal pasthienlbhe fespect ikve gas rfdtas whach then lexempdetmol | ed

manual |y or electrically,.can also b rovided, | | t4 00 4h si dual
col dness of ¥ Jér&ﬁrgta%kaaﬁge S b8%us°g° ot g%l yézjfr“%gq{cec()iol?%tﬁt ﬁc')er{feat
exchanger 9&mndutemnl sadditicowl ngiarey dusinest igirirer aass emsigudftamy heat

exchanger s Refi&, saidl r sidualefaldngss igad edidiack i dhe sant aider 5.
The invention’is also not restricted to gdaseous dried air but can in
principle b@qﬂﬁﬂqkkgqo gﬁyu@@hgr 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 1is not
restricted to a sample stage or chuck but rather can be
varied as desired, for example as a clamp device or the

like.



fluids. Furthernore, the wafer/hybrid holding device is not restricted to
a sanpl e stage or chuck but rather can be varied as desired, for exanple
-as a clanmp device or the |I|ike. WO 03/088323 PCT/EP03/03937 12 PATENT

CLAI M5 1. Wé’l%;@gs%’ldl tioni ng sem conduct or waf er cTemER0d/ ABAXT ds

_having the steps: preparat| on of a space (1) which is at |east partially
encl osed and has a wafer/hybrid hol ding device (10) which is |ocated

t herei n and BfaENhE WU ose of hol ding a sem conductor wafer and/ or

hybri d; and conduction of a dry fluid through the wafer/hybrid holding

device (10) jin or ler t‘ﬁ o%ag"ft:%g}‘flﬁ anwﬂéer/&/ %égn@@#%f]g drM G (10);

wherein at |®east ving t er/ hybrid hol di ng
devi ce (10) ar_sd,{mechywmmavm the ste@Sphere within the space (1). 2.
Met hod according to Claim1l, characterized in that the space (1) is
essentially enclosed by a cont ai ner (5) 3.. Met hod ccordl aim1l or
2, charact erp2eRR¥AC19haPlt Re SRSCE ot )i SVBIGRLES ﬁ@aﬁelarsé:at G4t then

al l owed to fdow Qg Wistdd nhkBe §pa@ﬁ:e(r1/)hyb<thEhbcndlagcodelvnget oll@aim1l, 2

or 3, characterized jnt ortlo Ls h t- { Space
(1) and ther"Rieh b”a%kl‘t’f)a'f?\é %Eaa lf’ﬁn od %E tsdocgf& A% P
characteri zes sl;étnidf‘@ﬁductﬂ:mrpmfennam@/arlbwemdo alh@w out wi thin the space
(1) directly after it |leaves the wafer/hybrid holding device (10).

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 is 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)
directly after it leaves the wafer/hybrid holding

device (10).

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



6. Method according to Claim1, characterized in that a first portion of
the fluid |l eaving the sanple stage (10) is firstly heat-treated and then
.-allowed to fl ow WO 03/088323 PCT/ EP03/ 03937 - 13 out within the space

(1), and a jon is allowed to flow out wit hich /=@ 3502037 1)
~directly aft%gogod?/t@ﬁ%%gs the wafer/hylrd d hol di ng device (10). 7. Method

“according to Caiml, characterized in that at |least one of the first and
second porti®Hs cdride tagul apedcas(® fuR@d of ofSEABRIf IRRF THRR. % Met hod

accor di ng t 0,1 &idB 3o CHESRCHEET #@€hin that sphbe pant iddireict lyeatttareat ed in
that it is used for precoolin i.n rticular for.pre ing the fluid,
out si de t he Epatea (a5 tﬂé&?o"?#%&lﬂyﬁf ilb%fckljsn%l({l \’Nle(getgfﬂfl ow out Wwithin
the space (1). 9. Device for conditioning sem conductor wafers and/or

hybri ds havi.ng: e ially -] osed | SRAVIIRY tth
vt er/ hybri & hol %%@%v?%%o%)@{)ﬁ’émk%cﬁ??ghl 1gachatecel )é_iz% and has T he
pur pose of ratt dipgsé swre cohdtbeorf ingf ern@nGRsOWY R Iy S2F RE devi ce

(rz, r3, r4, %éflég’ediég_iofuﬁ@@%@téﬁgtl@e g ywtad. through the
wafer/hybrldr ol ding device (10) for heat-treating the wafer/hybrid

hol di ng device (10) and for conducting at |east a portion of the fluid
| eavi ng t he gaf erydiylsd daboebeiinggdeyi ceaihOp,i nhartle erspade i)t Haly
condi tioning the atmsphere i.n the _space (.1). : i di to
daim9, chardtt é’ﬂr;[‘gl nlfhaktleatfﬁteref%)tn%&del\%% c%ﬁ%FZ,[%.%r/B,%r 2&&?@ % i 4)
has: a firstptéeamoli2y, viin sl itchvd afr] uif@rcapreecesdhddct Bee iiwid he

wafer/hybricg&ggfﬁggtﬁgvgﬁgcé191>fBgﬁbegt%E@% 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, r4, 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 least 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:
a first line (r2) via which the fluid can be conducted
into the wafer/hybrid holding device (10) from outside

the space (1);

a second line (r3) wvia which the fluid can be conducted



t he space (1); a second line (r3) via which the fluid can be conducted WO
03/ 088323 PCT/ EP03/03937 14 fromthe wafer/hybrid holding device (10) to
.-outside the space (1) and a third line (r4) via which the fluid can be

fed back he space (1) into the space (por Mp@9ios9s7
t enper aturevfdngoo#jacfl ng deV| ce (70; 70, 80" is provided between the

“second and third lines (r3, r4). 11. vi ce_accordi n%to Claim210
characteri zefd:omn thhatwa)ﬁmf/ﬂwb’él@n@@tlsil(lﬂmd%‘r’ec?)ro( dedtat MR of

the third lifg 1§1 Decyﬁ&e according to Claim9, characterized in that

the Iine deV|ce(r2 rs5, i3, i4) has: a first line (r2) via which

the fluid can be conduct ed from outside the space (1) into the

waf er/ hybri s fRigingigeviea)( 10)a ahdch froer tﬂldudleC4m5peV|fadx/\Ahae€tkthe

fluid can be_conducted. fromthe wafer/ o N yice (10) into the
space (1). IFODHEM X TRt [ﬁm ir]#t% % c?ger?ged in that the

| i ne device (r2 r3, r4, rb, |3 |4) has: a second line (r3) via which the
fluid can be,q tsdte&% ki eIl | deviatdli ngodevige del0)) to

outside the space ne Vi i t he f|UI can be
fed back' int® PH@V%?&@e berweeBm Gift s?&@gpﬁe %’b‘gcw?‘( 57]\11 PI
t enper ature ¢g£gul ati ng device (70; 70, 8011) is provi ded bet vveen the

second and third lines (r3, r4). WO 03/ 088323 PCT/ EPO3/ 03937
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, i3, 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 (xr5) 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) via which the fluid can be conducted
out of the wafer/hybrid holding device (10) to outside
the space (1); and

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

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

wherein a temperature regulating device (70; 70, 80'')
is provided between the second and third 1lines (x3,

r4) .



15 14. Device according to one of Clainms 12 or 13, characterized in that
a valve (45) is provided for regulating the flowrate of the fourth line
.- (r5). 15. Device according to one of Clains 10 to 14, characterized in

that the tenper ulating device (70; 70, 80'' pchaxpd3heatdzrg device
- (105). 16. @VI@&CCO%I ng to one of Ggains 10 to 15, H?har a?t erized in

“that the tenperature regulating device (70; 70, 80'') has a heat exchanger

(95) to which at least a portion of the fluid | eaving the space (1) can

Egatcogdgﬁt ed.4 1(7954)33lvdece &g&f_&ﬂl tt_cbl Clgtan ].:kﬁ (dmﬁmi grjjz‘zeabri nixhat the
xchanger I s used to precool t i\n ui

accor di ng t%k@rﬁ%q@z%a%té Rred®in rat"Heat %qﬁ’é | fe %C\’/ch%e%e?

r5, i3, i4) degudasignethd nf soehratavayf ttiet fdwerportimn (©@Ving the heat

exchanger (95) can be fed back at |east partially into the space in order

to condition the atnosphere. 19. Device according to one of Clains 9 to 18,
characteri zeds i n mehaltca fagedreting netq r I9ne s Qf oW ldeds vild whikh My fluid

can additio conduct gdengdir el ¥ehpte Tt'&% spagR el @awadesi de t he
space (1). % abew ce accor dltng to oneeo¥B ’ ngl% t%g 19, ng(r:har acteri zed
b

in that the €Hice’q1)89's lesiamtd d??%/tl%?lcql%‘éje%e tont ai ner (5).

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 £luid.

18. Device according to Claim 13, characterized in
that the line device (r2, 1r3, r4, r5, i3, 14) 1is
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 9 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) 1s essentially

enclosed by a container (5).



