7 ae3eYV'j 6T=BP15748 SB/fle ERS ELECTRONIC GVBH, 82110 GERMERI NG . Met hod

and device for conditioning sem conductor wafers and/or m mmmmﬂmmmmesent
invention relates to a nethod and a device for conditioni tor

waf ers and/ orpighipdgp/Elel S known to carry out test nmeasurengipgeon

sem conductor wafers typically in a tenperature range between -200C and
+400C. For the heat treatnent a sem conductor wafer is apqmmmﬂmmmmmummnple
stage which is_cooled a heat ed _according to the desir

In the procesERﬁtEPQCﬁggﬂsgaﬁvBﬁo 8R44PeC Fﬁ%g RENE t enper at ur e «gfocbhe

sem conductor wafer does not drop bel ow the dew point of the surrounding
gaseous nedlu nce oth rmﬁse nplsturejcondenses on, the surface of the
wafer or icin e P HE 3 et Ferehts.

Fig. 5 shows and¢henhybc1dsoss sectional view of a condltlonlng device for
the 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 sanpl Bhst REESEOtWHINGIENEdPThera kakRs afar 8 86AHes! 138 i3 PeviFded and
on which a serbgopgHat ok oWahgr seRQEoaRQWRbrCRR FRe sPaslbenedui-ekst est

pur poses. The volune of the container 5 is usually between 400 and 800
litres. The space 1 is enclosed essentially by the walls of the container 5
whi ch have bughi ngs fO}En@JJreCttbca|ca|rir®eS ant nmedsd suppisuddmiesAas vel | as,
i f appropriate 5 bush|n§§ for obes whi ch @re to be attacheg externally and
with which t hePESPHBSEAF et SehVROTAULY ort haf er ERGHE WHE t HAHaS
carried out. beuweseen, +tHG&’ @paod 1+ 428t C notFdie heendtdatal ktyesealkad by t he
P15748 SB/fl e e e t PRI GA an at

| east be enclggg c?gQEESEQa&agfqéﬁ%Pt l%%%e??r%dQEE%g%?aI|$¢? Qyﬁ%Pst

anbi ent air caf becpledentdd/By blicladiesy @FeFdimer et eskessApF £52@r e.

The sanpl e stagppdPatakso ﬁﬁﬁeﬁﬁ@dpkgcégschuﬁkﬂshﬂécés%ﬁ@&”&k>l@ﬁﬁuﬁélOn 15
via which it éﬁ connected to a usuagﬁﬁ nBva bl e base 20. A corresgggdlng
f r&

movenent mechiAREm Yot *ERBRATF HHESg Fy %ﬁW%Eﬁ%ﬂH%F??\fW%§9% Qhd Z

di rections. |hothdrpopveesdniv mm@hm@wmpdxhﬂunfIthéusmkrdumdmngxmmeéoes a
seal has to b id twe t ase tal Eurt he r

heat i ng deV|c§ gBSMmh%ShQ%En q%“?ﬁﬁj$led ??gﬁﬁgﬁe 8& de e%MAtﬁﬁgFeg?rlcal
current for heatfagepefpddes vambm\hmchlhasgaopemrper,atmvrle:lprnm;secqermtoshown),
is integrated kgggnggetggngggtsﬁ@ggu}gmeg@gerence symbol 100 designates a
dew poi nt sensor by nmeans 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 the cermtgai ngr sﬁxow@eademcpeﬂnatlsertsmssl%éeimpl iviepar bECUéar for

the sake of reli I|t whe Qpenlgg deV|ce so that, f.or. 8% anp
1on ng, de r e pur se &lal Yh%
conpensat ory heatt |ng ¢ah9 e Carts ed out n o 0°avoi'd Eondéitsa n of

wat er . Furthepnobéemeuphl@hﬂehenbﬁtprseeODBdAVeohﬁyntwg aaeeghomn) via
which dried air fromoutside, or a simlar fluid such as, for exanple,

ni trogen, can _be introduced via a line rl into the container in order to
drive out ni 3P &nfsi-ertr aFPLEFORFEhEYEBRLaIlNACSLITHERS afr SPECRI 1St 1§ fed

externally tocaAtaihedri®rigd wrich | AneanQ cangdrbben fedvhntr the 1bae rl.
temperature controlled 1is provided and on which a
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 lines
and media supply lines as well as, if 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



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 S8/fle - 3 has the foll ow ng devices. Reference
synbol 80 despmsrad@ssm/fraperature 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 ORI HYEPurpoeReNALNY s 08 ptaf neé@Pild CRELOTI SRl | MYEFovd ©
g%ef e(rjen_ce _Syr?@%st?_() wﬁie@:@@b%%daotﬁﬁgﬁﬁclﬂﬁ?f@ r %?ﬁb@‘ti nghléiﬁvhﬁﬁ:lés)iﬂ\étﬁ Clh

ried air is fed via the lines r0O_and,i, ro or _exanple, a_gas bottle or
froman air drFeFtrahtChnio%th RAsSh ﬁgﬁFeQ%cHg%ﬁeFa@Sﬁ%ﬁiEﬁewgnggﬁng%¥ed to
cool i ng assenbhl esind, ug2abyineansadbf ewbéesh ptesanrbe cooled to a
predeterm ned tenperature. The dried air which is fed via the lines r0, i

i s conducted through the heat exchanger 95 and then fed via the supply line
r2 into the cbneasampls tsdadee banpeéset agderved Hrough ®hLEK)i thad odses in

correspondi ngr cOGhA N9 1#QUN$tQrCOPs | BYaPiReScH N9t SROWBInndBeedr ited Air
whi ch has cool ed the sanple_stage 10 |eaves it via the |ine r3 and is
conduct ed outUdfathe cBAVEPHEr B2E6 t KE -at fosIHETESPRTE Y ed Y $ i ch i s

conguct ed i Rtﬁe&n@n@@zﬂt ahafer sﬁo\éha tilge g@lﬂffefﬂaQWyela@jFilﬁt%Ei@ iim ortterx t o
condition the_ atnosphere of the co iper 5 is usuya ept at .room
tenperature sb RSk ngﬁrﬁﬁélQGFfagggogﬁ?h@“@@ﬁﬂﬁdi §F%§%a§bswsjﬁ%p?°%t t he
desi red neasuioogtéénper atbee,cdraraimeanpl e -0, bes tthe dbeheprevedemts in
t he containerbgtg%gPapRéoggggt§£%0§¢P£99Hg£enperature. This dried air which

is fed via the ou ow €l enent s ows ouf of the container 5 through
slits or gaps (not shown) or a separate outlet line. The fact that a

relatively hi ghreR88HBPLI 0B QEa@&h@dd%k&p%CQ@ﬁsw@gQﬁﬂﬁﬁnﬁﬁhﬁ Ahgp1 Ddy t he
one hand for P15748 SB/fle - 4 ,condltlonLng t he atnDspEere and on the
other hand foffeBoltitfy PHESSHRpIW tdt a§deEOLLFELh T HHr 0dGR tHeP T ai ner

5 and into thpuapopephand, whietesadi sadeapiecagaaire iprddd s(rknovwhaevi ce for
condi tioning sem condu I r S t consunption of dried
air is reIati%%I§nﬁFgﬁg£§gfgﬁ%érghgfg?ﬁgigi%Lég?eEBS al so brings about

i mredi ate icing of the test wafer at corresponding tenperatures. For this

reason, the oRiecteflet @gnwoqsemoiaggmghgeegsat uspepbifta Jmidad gnd a
device for conditioning Sem conductor wafers and/or hybrids, which permt
nore effici enhe@BAdPEi HHiLRE. thRe dfet e Ndcdbrtdilny % tIRM GV | DrCdAvVi ng
the features pt Giatdrdimed t3ed caniegPorANNgsdepilge acces it dgpdd fhqi m 9

have, in conparison wth_the known ution.appr.gach, the.advantage that
the dried gas?lQB?Te§éhp?e“Pﬁét8Fié@ﬁgiP? ééﬁgbé- seﬁoﬁp??g?ﬁnt'y. rther
advant ages ar detwhpohhghskeselr a00oper atseghaln nelitalidliay fzow the fake t hat

freedom from jce -ﬁgj at | [ ed hecause-thedrynair 1gaving
t he mafer/hyb%?d 0 |n3ﬂ§g€igggﬁs g?ﬁgigébeIOM/t e 8em1pqint of tﬁe
tenperature aBXeRBlRaf eP9PRRRTIL MY diNFRtddg cean 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



The idea on which the present invention is based is that at |east a portion
of the 'gas |eaving the wafer/hybrid holding device is used to condition the
‘at nosphere within the space. In the present invention, cooling air is
therefore usef s5jqpidsesly at least partially as dry air. It is

advant ageous if the portion of gas is figstly heat-treated and then all owed
to flow out within the space. For exanple, the portion is heat-treated
out si de a conted ridye dind kaveind edpbie@dc 0 t he container.- A particul ar
advantage of this exanple is that a higher P15748 SB/fle - 5 |Ilevel of
cooling efficiency is made possibl e by correspondingly feeding back the air
from the sanpiedsiefye t%vreﬁf?%i e %élé@ﬁf—%ﬁnér .ternﬁeétaﬁélrrevm&rqlﬁ@r

f ed- back, coaltgitaicaganefeladdi thenaldmparsadie ther ther sameteolsitaget he
fed-in dried ajr_or for .cooling specifi ssenbl i es and not ogly for

cool i ng the vagdfe}Pth?ﬁlait&nﬂol%IY nﬂeg&?i C?L;.C ReVErt e i 5 T %r ggti \Fg‘ley or
addi tional | y grogsliebl etfige d Posimohtahedbhelgasnt oabeeahbbivedl yo Hdiowy out

wi thin the cantainer. directly er Lt.lea sanpl e, st =S it is
not expedi enﬂ%%l%&%t%ﬁg f o]%/v (E)a!tﬂjd%lgegﬁl%ftora%%sél?ét e%rpera t}raglsn, %g

cor r espondi ngtr eepreatdefge Malkalew. to be provided for this portion of gas.
Advant ageous devel opnents and i nprovenents of the respective subject matter
of the invention are given in the subclains. According to one preferred
devel opnent, RHLISMRE Xl hdS deFiPRELEFNE EEPRRACH Fhd FAU At 18%h be
conducted fraawidsi €6 whechpagd danthi # hes wakear Miybrite hoi desgrdedrze, a
second line vj ghich the fluid n be congu tedtfrogh;h%rgaferéh Q&id

hol di ng devi ce" t d =60y si 88Tt He® &, &nd985t T 15 né Vi AEWRi M t B % 1 i d
can be fed batkidromangt swiéchhehapace iheted t hscbpager Adbenperclt urles _
regulating dewditedsedr 9 dedobehyectsl dp, eegondyand suhi pg lhdigss Aacor ding
to a further preferred developnent, outflow elenments are provided at the
end of the t HHEEN iie.Cae &R diREeD &P fArRIRIC R EM R dC ARRT BPMENt , t he

|l ine device has a first line via which the fluid can be conducted from
outside the space intq the wafer/hypri ol dj ng devigce, and a fourth Iine
via which the 1§ upalégn e cYRGGE ejdsf%(?% t fre? \/\é‘?‘gr/fﬁ’?ﬁ?d sl di*ﬁg Tfevi ce
P15748 SB/ f | econductied othheugpacehe Abeatdiengtangef uBbhemdr ehenr ecbd

devel opnent, e Line i a sec i Vi i he fl ui an be
conduct ed frd%g%hgh%hf%$§%§§r?g§ﬁ%lg?ngnlé%iggét6§3ﬁ?%§@%Et%e é%agﬁ% and a
third line visamich i@l ui d0can Perduah backioht o the spereesEs omidut side
the space. A terpesddiisnd edtbaiing deyics isrprevdedgbeipaprn t hgstecond

and third lines.
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 sailid air, on the one hand for



According to a further preferred devel opnment, a valve is provided for
regul at'ing the flow rate of the fourth line. According to a further
‘preferred devel opnment, the tenperature regul ati ng device has a heating
device. Accorgigmyd sgy/f1gther preferred devel opment, the tenperature
regul ating device has a heat exchanger_tg which at least a portion of the
fluid | eaving the space can be conducted. According to a further preferred
devel opnent, IHEHeRNEXEhERGer tespdh@r e capdt e@@olt?'teheotfé%iri Rappuifpr

According to @durdderHy efsama¢ devebepm®pt, {he pbife, devicsids desd gned
in such a way that, the portion | eavi, ng t he heat exchag)%er can be fed back
at |east part§A13i0% o the spade i ARbPder tE coRdOSERMFe at IR e.

Accordi ng to dqidadtherageeier iad devel apsrat ,devifdad t her |ddieiiits qariowg ded
via which dry fluid %ant addiqti onal | )c/f\ be condu:itted opér ect lé [ nt o %he Space
from out si de YHE SPHRE E R cBREPAG "t 8% FurtRE: Tpr o125 r Sa7d80EFS8 e, t he
space is essemtiad | piencissetelntivelont aiigdr.. A HEEG7146-SBOffl eth&xenpt ary
enbodi ments af {1 bNYGRL Wt AL | LLYSEr akad i dranings ardewel led
explained in nore detail in tJhe folTow ng description. 1n said draw ngs:
Fig. 1 is a stHemtde FOTIRIRAAG UM oFSBPETRBEI¥rbodi nent of the

condi ti oning device according to the invention; Fig. 2 is a schematic
illustration of a second enbodi nent of the _conditioni ng devi ce ,according to
the inventiorfOFi g3 TE23CRchehat PBJEFﬁsgfségfei E&S SPtevh O AN i
enbodi ment oftd hespeanidist i @ni mgteew cendccar diawgido tiwer | mendiitnifigy. 4 is

a schematic crgoss-secti.onal view of fourt h enbodi ment of _the.,conditioning
. emlicongductor walfers. an éog hyhrids,. w h ermit” more
devi ce accor di ng to e T'hventiron, an ig. iS'a schematiC

cross-secti omaffigdisntofcendiondinimni ng devi ce for the purpose of explaining
the problens 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 example 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 1is based is
that at 1least a portion of the gas 1leaving 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 back to the container. A

particular advantage of this example is that a higher



In the figures, identical reference synbols designate identical or
functionally identical conmponents. Fig. 1 is a schematic illustration of a
first enmbodi nent of the conditioning device according to the invention. In
what follows,pg Qnggg§lgh|ch have al ready been descri bed above in

conj uncti on mnt w |l not be described again in order to avoid
repetitions. Reference synbol 80" designates a nodified tenperature

P15748 SB/ fl elevgl eént rasidlamanhi €hf cakemoy ohky megel atre sieotenpey at ur e
of the sanpl ecéI:%@pé)Qdﬁ?MgD?a%éHu{d‘ebQ‘éﬁt't'TQe dsﬂcefl%}n b%el Ss&hSPe

coupled to the dew point Sensor 100 via a line 12 and can thus initiate

aut omati c conpedSat &y REAFLAS vHh CREteirera r Bk Fheonyenssri orhof

wat er/i ci ng. féld-t-}bécklr&iocﬂfgwd!aﬂgntca%cC@édldlﬂdi@l&tﬂlﬁ- ugeliead i fige glevi ce
105 is additl nalgﬁflnhﬁ&rated intqQ the te ﬁture re ul?tlng devjce 70

and is not in-Qfr SCEETHMHY with ?ﬁg “h8at RSt e3P b @ndi ng
at the anbi enspatibspheassemheiksneand |&omondud@edﬂnrtrmbdmﬁﬁgngtMQV|ce

105 so that tﬂgf%£yh2ra &h%g?d9$§ #grac he sanple stage 10 is, as it were,

fed back to t ure con "2 and after it has passed through
t he heating device 105 it is conducted back via the line r4 to the

container 5 ifopbi &R, 'Ejf|9&5a9%%rh%%9v%ﬁ% Q&@C%délkﬁb%%Qhy0%§$é§MbPéenﬁntS
90 for conditioning t he at nosphere. The réference_synbol 4 eS|gnates a

t enper at ure s@ﬂéoﬁ‘fﬁ?rgéﬁglﬁﬁftﬁﬁetéﬁﬁ%réPurQﬁl AltREedpace £lo%khi %t sensor

supplies a com:elsp@ndtng t eopes ahere sigoetlyS &;@téhe ierrpemwge the
regul ating device, 70 ch i.s_used to. regu] ate tg erat gxéneans of

t he heating dB9TREE 16 aggy viESe Bt thi O%r?ﬁﬁﬁ Ph@ i ¥°can
fulfil a doubftotupati ahl,respdgi fatahly tempekytumeb the s@mq&&psmagmglo and

t hen condltlopﬁégga?%$§59 ere qf Hﬂ?l§9aﬁ§o&ig &o%gr %hl &eg: ?ﬁﬁ p the

anbi ent at nosp openi ngs in the con ai ner s used
nore effective®§: Fig. 2 is a schematic illustration of a second enbodi nent
of the conditioning device according to the invention. P15748 SB/fle - 9
In the second_enbodi nent according to Fig ne r5 branches off from
the line r2 d%”gié%PFﬁgB%‘FﬁredteP(§1§’g’H1&|“ésstaag’édlolaﬂaovémﬁ’%é cSiductes

t hrough t he saappecsiagestbjentt hattermodf thecdolvieny icoi lamy @iwaol img

pi pe, but theg egggg %Qﬁssanple stage 10 at a different point fromthat of
the line r3 an fron1% ere via a controllable outlet valve 45 which
conducts corresponding dried air directly into the container 5 after it

|l eaves the sagpl6r§iAgetdOone 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 via 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 line 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



Since this would lead to problens at very |ow tenperatures in certain
applications, this option of conducting the dry gas via the line r5 into
‘the container 1 can be regul ated by nmeans of the outlet valve 45. The

regul ation c } out in a customary way, for exanple by renote
control or i?iﬁsfgﬂc/oﬁbr ol l ed fashion. . herw se the second enbodi nent is
of identical design to the first enbodi nent described above. Fig. 3 shows a
schemati c cross-asddid cirAcs4d ew of a third enbodi nent of the conditioning
devi ce according to the invention. Reference synbol 80" designates a
further nodified tenperature controller which also controls the tenperature
regul ati ng déVARFHTYi 5Ot Re TGS RISTESrANASYRUSPPPRYs FRE rdi™E of a
cent rgl tenpeieaxitﬁeef ﬁ@ﬁt radal sé&ShQ\Thl:ﬂrfé th@?tgdrﬁd:renbnéi rﬂﬁniilcﬁCC@ﬁgimag to
Fig. 3, a portion a e.dry ajr ich i . hac iathe liner3.is

br anched of f %%Jrcetet%e We%f%/i n{fyh evl'd eiggygfégl i Eg\ildéngnd dESnGet &

t hrough t he heatsieke hangesp®Se whane at thontr iboeevivowhhehcadle fguid t he
same way as t j ich.is fr I ! i i r id . The
dry air Ieaveé;aq} ﬁéeé{hg{':;l{i }eggg ar%é%ro ﬁse?/l%lp%cﬁéej %?%ﬁe{ ?HFQ%E&@?%B S%If/éfel - 10
and direct!y Zaftenpe et beat Fagutevice do8ite is poevided Wetheeme tdie which
has fl owed tEFégéﬁhtgﬁargﬁggdmhfgggpe 105. Fromthe corresponding junction
point, this dried air is conducted, in precisely the sanme way as in the
first enbodinment, via the line r4 and the outflow elements 40 into the

contai ner 5 frdcoadicidi 08i Rg fistieé FoppbERe reburddies Taeent hi & endlad ment
provi des a controll able m.xing valve.46 and ass,line rl10 hy ns of
whi ch the heat® eXER%HIRE S%rcgﬁgﬁéagﬁﬁgsggﬁi%¥ﬁépp5?Y?cafaF%Sdggﬁgggé of
this enbodi menineés that a "residual coldness” of the dried air which flows
back fromthe sanple stage 10 can be used to cool the heat exchanger and at

the sane tinme can be fed back into the container 5 after heating.
Ot her wi se, tHCeeEdH enbodi Aenfurshesnsereéesgedn degedgpmondy asithe

first enmbodi negip&hesestdes AboyEi nd i devAcd Shas S&heddt 1 £g ClOsscsect i onal
view of a fourth enbodi nent of the conditioning device according t o the

i nvention. Reference synbol 85 in Fig. 4 designates an additi onal
gas-tenper at eceodin®l | es te wiuebhdry gaefefrardexagyed oghriead ai rthd s fed

vialines r0,_j2 0 e soyr.ce. as a e h er 95,
said air bei ntgénbﬁ’%%:%%}%%] 5%?283?.3% vgircr:ﬁeer% %r% grgegsgiaggg%f@éﬁl gbgand
t hen conduct ethigh o2t hkeantedi pproftonhefcoheaifdedds ey inlge thenesmdceand vi a

the outflow elgmd 30.qJbe-4irect feeding in of dried air via the outflow
element 30 in the container 5 is therefore additionally provided in this
enbodi nent but it can also -be configured in such a way that it can be

swi tched of f Adcording 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 the throughflow rate through the sanple stage 10 is
conpletely sufficient for conditioning the atnosphere within the contai ner
‘5. Al t hough the present invention has been described above with reference
to preferred pxs7psagy/080di nents, it is not restricted to them but rather
can be nodified in a variety of ways. In-particular it is to be noted that
t he exenpl ary enbodi nents above can of course be conbined with one another.
Addi tional line connections and regul ating valves for the respective gas

flow, which caRekg1&ept eabbedmerrualdy Ohe ehggbhikgahl YareLam BhsOrbeed
provided. In addition, the re5|gial col dness of the fed-back gas can be
t

used not onl y1RoAT8BOPPRgePHe Whdat Pox ERRIGeN oS5 UM S FF G Lot i M any
desired ot herfassewbhgesestrbpaiorxchangeia bekoiggsai d residual 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.
Furthernore, Fhe.wafeishybwi dskbediangcdevitbussrabionestafi ct ed tHimssanpl e

stage or chuck but ra - e .vatki.ed i f .a.cla
dev?ce or the |ike. é@Qé?ﬁﬁggg,PFeEbglfﬁﬁﬁgéﬁﬁﬁt%ﬁq§§%§§§ﬂ§%5?5%}%? v

GERMVERI NG Met hod andt@ebheein®enedfditi oni ng sem conductor wafers and/ or
hybrids PATENT CLAI M5

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

to the invention;

Fig. 3 1s 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 1is 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



1. Method for conditioning sem conductor wafers and/or hybrids having the
steps: preparation of a space (1) which is at |least partially encl osed and
"has a wafer/hybrid hol ding device (10) which is |located therein and has the
purpose of hagiB71yB s onduct or waf er and/ or hybrid; and conduction of a
dry fluid through the wafer/hybrid hol di gg- devi ce (10) in order to
heat-treat the wafer/hybrid holding device (10); wherein at |east a portion

of the fluid FEHANG 2 heVDEFRr CAPLAE H LY nfedelate the) Henfad WS
condi tion the>matgwspkamnple tSHayd heo spacaebhls. ok #eéhadadcear djewgdeo aaim

1, characteri in that. the s essent | alI encl ose
cont ai ner (S)ﬁd% t I\/b?h%sgc&ﬁ@(‘lﬁ& '3%3 CES}H‘? v oo Sn cﬁﬁpﬁ&reﬂo ed’ﬁan t hat
the porti on is Iinstly heat -dareatleds anditheheabhowedttic fdcmpamtamrtw n the

1 d 1, h
he port1 on NETEATS  FEATha ot EPue PhoPspate™( 1) Tand RS Td back T o 1

the portion i's e space (1) an back to the
space (1). 5.wagshodciartording to Claim1, characterized in that the
portion is allowed to flow out within the space (1) P15748 SB/fle - 13
directly after it |eaves the wafer/hybrid hol ding device_(10). 6. Method

according to Xt aFhe 1T1EREr SEPSALREA T R AARAAIRT i 1t FhDr t fon o @ T ui d

| eaving the saupl&e stags (103 i sddinstdnaleat - bh@éb@dté@d t hepoal ltowed to
fl ow out W|th|nthes econd rt|8n|s al | OWEddﬁ f |l ow out

wl thin the s ERE ceepy aftae B ER L) RbSNdrorTHy b Td H e
device (10). dontvetthodiabcdhei nedo é)<ah&m¢ercr9&5r acimstiezd pA tdmetiret | east

one of the figet:and.ap0eRd BRkUL0Ns an e regul 2 9d g ca-buneLion of the

fl ow rate. od accor , characterized in that
portion is hedtetheaténgi rﬁietvrme i 109 s sgsddator tpe e €601 | Whlﬁar thiacﬁjl ar

for precool i ngetherhbUisdmpAet sidegd hegspace {d) s befne, Safé’d PBEEKOR S
allowed to fl ow out vmthlnthesace Dewclgtfor ?ldltlonln

seni conduct or*R@f BFEPSRAY 8F € hifBR Hglhg\?lcﬂfg and after it has passe

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
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 is thus used

more effectively.

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

invention.



an at least partially enclosed space (1) having a wafer/hybrid hol ding
devi-ce '(10) which is located therein and has the purpose of holding a

‘sem conduct or wafer and/or hybrid; and a line device (r2, r3, r4, r5, i3,
ir4) for condusisngg asgyg§i1él uid through the wafer/hybrid hol ding device (10)
for heat-treating the wafer/hybrid hol di ng_device (10) and for conducting
at least a portion of the fluid | eaving the wafer/hybrid hol ding device

(10) into thelBpblke §2FoREr cEBRELPFBAI ﬁeijvﬁéilagnﬁ@pﬁé@e i2n thel Wpace> (1).
10. Device acgpsgimgst ofF aifedh &y agtier zed Iali»@@ﬁl hepdfoee demice (12,

r3, r4, r5, i3 has P15748 SB/.fle - 14 a rst vi.a which
the fluid cans‘l%p]c%)no%ﬁ%ed lrllq Ak Waf eF‘ﬂ‘ﬁ?brFanﬂ‘dFH?ﬂg @é&’,ﬁg%% (16Y€ from
out side the spaceld 1l)stagesetondn i nhe( rEyrovi afwd chobthénfl wai canrben

conduct ed fro&éff?ﬁg%?éhyg%d tpl%l ]tr%%e‘% V|Lc§e(§g%giegf gggggdqot t}:lec space

(1); and a third J via Tuid can ack fromoutside
t he space (1)dihferene Bpace FIPm ﬁhétepﬁ &heedpercatd @nceduien i Hipxkevi ce

(70; 70, 80" Jiis Qroa/éﬁ@gopfwf@@n dher secongh qud fdi rghddmescdddicdd )
11. Device according to Caim 10, characterized in that outflow el enents

(40) are provFREEEEPORGEN@NALdL ik hALeFEAY (D0 4De BeWitédN&&cor di ng

to daim9, cheracteti zegvés thatsimpglei seagevige (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 hol ding device (10); and a fourth |ine
(r5) via whichinde flkbid carplled coheadt edof r guatbieemmf eat hylyeiry halal ng
devi ce (10) e () Y g a

characteri zed{l%rﬁp%%%é’?ﬁée: Ilnlnecaégﬁcl:ge é;%ﬁﬁgg{’{&ké‘ tt%g bg\:lﬁn Of
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waf er/hybrid hohedhngedevi ceaflPe t pegUiatdg the mBARS (d9; tABd ocutlet
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 wvia 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 wvia 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 14,



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 ating device (70; 70, 80" ) is provided between the second and third
l'ines (r3, rdpjs74d4spPevéce according to one of Clainms 12 or 13,
characterized in that a valve (45) is prpyided for regulating the flowrate

of the fourth line (r5). . Device according to one of Clains 10 to 14,
char act eri zedP?% t‘l%h%e‘t:ﬁ%yteﬁﬁ*é?ét uBer e§ERALINGg d8Viice (AP 70ttt 80¥S) has

a heating deviefo{h&8) wikth bew ceiacckiing Hae oreobdd ahrBudh tend5,
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space (1) canpbencondhdtseddrildd Bewi ces acoadticngd,o i apmetsedlyaraes er| zed

0 {hat the heate exshanaer s (9% ocised. LAoBrengal the Jedsin fiul dyy 18

Devi ce accordlngto ara erlze rn that the | 1rne dévice
r3, r4, r5, i3di4he sotuzafslcgrnealemeguéh 4 wagtehathe heopbainen Pealdng t he

heat exchange&org&';)lg@{lm?elggdap@gg gLrbeast partially into the space in
order to condition the nosphere 9 Devi ce according to one of Clains 9

to 18, characterized in that a further line (rl) is provided via which dry
fluid can addm'r@mfm&r@p QQﬁCBJCTeﬂf}bddiiﬁT%@mtﬂ yprBtadeBe §spagentddl f4wre

out3|dethesace 1{’ ordin to o f Cains
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encl osed by atkenteateexcbinger 95 can be bypassed.
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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 via lines x0, 1i2 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 1in this embodiment but it can also “be

configured in such a way that it can be switched off if
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10gS10%8& () - Y%%é%?%u() 191'? is to be noted that the exemplary
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 alsc 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.
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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) 1is 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)
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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 1is
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 1is heat-treated in that it is wused for
precooling, 1in 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 1s 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 1in the
space (1).
10. Device according to Claim 9, characterized in that

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

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

a third line (r4) via which the fluid can be fed back
from outside the space (1) into the space (1):

wherein a temperature regulating device (70; 70, 80'7)
is provided between the second and third lines (r3,
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, i3, 14) has:

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

a fourth line (rb5) via which the fluid can be conducted
from the wafer/hybrid holding device (10) 1into 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
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wherein a temperature regulating device (70; 70, 80'")
is provided between the second and third lines (r3,
r4).

14. Device according to one of Claims 12 or 13,
characterized in that a valve (45) 1is provided for
regulating the flow rate of the fourth line (r5).

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).

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 1in
that the heat exchanger (95) is used to precool the
fed-in fluid.

18. Device according to Claim 13, characterized 1in
that the line device (r2, r3, r4, «r5, 13, 1i4) 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 189,

characterized in that the space (1) 1is essentially
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