g esrao ly0s t i TH'S SHEET HAS BEEN REPLACED "
A!-._HIIIIIIIIIIII'I"IIT'hIIIiIIII | LIl _*150159* Process for the wies¥ent cal

treat nent of sem cpnductor WaHes SHEEE HASVBERN bn rel ates to a ’ﬁrocess for
a

the wet - chemic reat nent ¢f senpemdEbtor whfers, in Hmuww Imwmw
sem conduct or els are ‘treateg—wrtth—trearment |iquids, ar
process for thegcl®aning of silicon sem conductor wafers. Aupiocess of
this generic t thejadet | phemiftal breaphentbyfVeehigongduetoal . in
Sol'id 10 Statemakenol ogy, July 1995, p. 109. The present invention
provi des a process by which netallic inpurities and particles can be
renoved particu- |arly &€ dQAVSRERPT r Bt 3%es cbAdacRgcaRTerEer Theei wesnt i on
| 're_:c ates to ah prc@(e&ﬂs:h aﬂon:rfela(tm\gﬁtt OESS@?e%aahcttbeauaegtrsof ﬁﬁewhgeﬁduﬁgor
- wafers, in [ i em conductor wafers are treated with treatnent
li qui ds, \%her%iréﬁltc%éldzlé%ogoﬁ' Ec?ﬁ?r AR&F §F§a§F§ VF‘FSt FyeeregredwArAdsan
agueous HF sol dni oparthenlait la aprageeeustfS shleut ¢ boanbng fdfmakhyivwbhh
wat er or an aqueausHEhctekULa¢R-these 20 treatnents formng a treatnent
" sequence. It has been found that the object is achieved by this treatnent
sequence, which does nét REKFISH berfi ntBiBupLEB Ry cri siny vikah waeen or
anot her treat [Tﬂl&tscrﬁ.ibﬁ;dj,d el b&aﬁ@u@i,ecbpun.ezq@kgiisveéy at . a jpf ﬁ@h%ﬁ i's
25 | ower an pH_7. e.treatment_ gccqrding to_the invention wth the
treat'msntE iquig(’i.?llen CERPS °F3§”pé7?‘aé’r3r8§5i'np‘t rodtment baths, it being
preferable to circul at @hehpresesat hevéntioniskotibés i5 proced by WwRkensone

of it from thgeannesPoRdhpgrtbsalAB WaPRilh A0 QUL L RACKAELEL S cu-

larly effectively from semiconductor wafers.

The invention relates to a process for the wet
15 chemical treatment of semiconductor wafers, in which the
semiconductor wafers are treated with treatment liquids,
wherein the semiconductor wafers are firstly treated with
an aqueous HF solution, then with an aqueous O, solution
and finally with water or an acueous HCL solution, these

20 treatments forming a treatmegt seqguence.

It has been found that the object is achieved by
this treatment sequence, which does not need to be
interrupted by rinsing with water or another treatment
liquid and is carried out exclusivély at a pH which is

25  lower than pH 7. The treatment according to the invention
with the treatment liquids indicated is performed in
treatment baths, it being preferable to circulate the
treatment liquid, that is to say to take some of it from
the corresponding treatment bath and put it back after

30 having been filtered. This saves on outlay for the
required chemicals and for deionized water. The addition
of fresh water or other liquids to the treatment baths is
to be avoided since, when valves are opened, pressure
impulses are created and particles can be introduced into

35 the baths. The treatment according to the invention is
therefore different from a rinsing treatment, in which
fresh treatment liquid is supplied continuously or at
intervals.

he treatments, consisting in treating the

9905190-6 ' 1500 A



30 .having been filtered. This saves on outlay for the reqw red chenical s
and for deionized water. The addition of fresh water ¢ liquids to
the treatnment baths is to be avoided since, when val v

pressure inpul ges: are created and particl eg can be i
bat hs. The treatrrrent according to the invenfion is therefo
froma rinsing ; I r.eat mgn q hs,su
conti nuously ort %%Iﬁfé erva‘llJp ‘y%&{%reaﬁesstqrﬁ tcagﬁs%lsltl ngﬁl trqe‘é
. 9905 190 |80@q1¢1111q11.1111h¢m|w|¢\lp¢twlw1m|amlaw¢¢ms*mtlonTHr&
SHEET HAS BEEN emaBEfLﬁcEpmqomwﬁemxera% fd fuddus 'ﬁazn.a LA h an
aqueous HF solution hen in a bath with an aqueous™ 03 sol ution anci'
finally in a batfPTRtd WRERFMERt JPeqyeRee BHCHIEGH Magh Pe muanadad &y ment

sequenceB2, shi ctré@yméet pBleC&ﬂeﬁihQYS&nJScéﬁ@@éﬂEﬂthieQE the aS eHHORAUG], Or

wafers in a bath wth an a us. SCl sol Cl solutlon whlch
contains NH4OH %rhdaﬂiﬁ‘iu%rggfmﬁf’a‘utf@f’r a#&t %@Faﬁf?@m FOPtamP
H202 i s preferr&fl,Ohhard ¢hopeat TMHHeree t&nmmymmlimd Ihymﬂ::&iyiea _
treatment B3 of Qﬁa"ﬁ‘z[% the ﬁf&EQPQ&CtQﬁ?lgr%ﬁéﬁéét J.qugﬁé!énﬂ ALY 1S

preferably-carried ou using the centri ot wat I Sopt op

maran- goni pri ¢ pfetleweq ?Ybé\f tHEaAtAanF %IS P ordDring che E@Fgeasctor

sequenci ng 1d thﬂaféﬁﬁt meRk afrytlhg ﬁﬂiﬂ&m}@%@rpwféfébl Scaceqkd Rehtt O
the termnr (Bl + B +. BBé m eLr. 8 il ngtgr nunber and the_treat nent Bl
%ﬁ rifuga water,

and the treat mentSseguERe isopropanol or maran-
goni pr1nc1ple.

N It is particularly preferable to arrange the
sequencing of the treatment of the semiconductor wafers
15 according to the term m*(B; + B,) + B,, m being a natural
number and the treatment B; and the treatment segquence B,
being carried out in succession, and this taking place m.
times, before.the drying treatment B, is performed. “
The aqueous HF solution used in the treatment
20 sequence B, preferably contains HF in a concentration of
from 0.001 to 2% by weight and optionally HCl in a
concentration of up to 2% by weight and optionally a
surfactant. A mixﬁure of alkylbenzenesulfonate and fatty
amine polyglycol ethers in a concentration of 0.001 to 2%
25 by weight is particularly preferred as a surfactant
additive. The agqueous O, solution used in the treatment
sequence B, preferably contains 0O, in a concentration of
from 1 to 30 ppm and optionally HF in a concentration of
from.0.0001 to 2% by weight and is optionally exposed to
30 .megasonic waves. The liquid used last in the treatment
sequence B, is water or an aqueous HCl solution, which
preferably contains HCl in a concentration of from 0.001
to 10% by weight. The liquid may optionally contain O,
and optionally be exposed to megasonic waves. The tem-
35 perature of the bath is preferably at a temperature of
from room temperature to 80°C.
The comparison below of an example with compara-
tive examples shows the advantageous effect of thé

invention.



-beiang carried out

in succession., and this taking place m tines, before.

s the drying treatnent B3 is perforned. The aqueous HF solution used in the
treatnment 20 sequence B. preferably contains HF in arconpeentratl f
"from0.001 to 2% by weight and optionally HCL in. a ofentE&h HAS BEENUP t o
2% by wei ght and optionally a surfactant™. A mxture pf. REPLACED

of

al kyl benzenesul f onat ergRd ity cHB | hers
. 001 to 20 25 by eacgrrrs sealad yad SEL & 1P

ght is partic preferred ass%gns‘ur}’%c’f‘?lﬁ

addi tive. The®dqGeBUEnH3°ER] LEPBRC &2l Har tiifd a5 ot sprcifdeqaanee (BRD

preferably
optionally
optionally
treat nent >
preferably
The liquid

cont aiigatOPoih ta deEAH)!, kit Ofwerfd O lod &h 302 PPM2R; o
HFoluré a cor}@entr tion.of from0.0001 to 2% by weight and is
exposed™® 030 RBEAEDRTC ARRAFORHGEQT qHiRdetSerfERE ian vaE
seghendeaBltreatment DeqaenasuanlsiriGhes ahilthowasWehehsame

combal B3 1HEh! BeRi CORARALEA!L,8RLOL Trom 0. 001 ' to 105 by weight.
may optionally contarn an opflonally-be exposed to

megasoni ¢ waves. The T&m 8%apelat (Bl comprtisddathei srpathenabsyqadnee :
tenperature ofir fEQeh| ooteifPALat Wah Y BUGe T%%t%?”p%EESOQ?Pﬁl oy of, an

exanple with co

“invention.

(3 sigmalQal ues)

= light poi ntmgﬁgecgéa.u'eﬂ@éph ﬁ/pr%ai n, eagh.case

sem conductor wafers after a wet

ara-s tive exanples shows the advantageous effrect of the
SHEET=FRR BERRP SUFRr S REPLACED The table contains the results
of Compenhtdmal Eexanplie af (@ant icdmsiFespacd figestze (LPD
ar_Li gd out _on 20 lgol i shed
melt CSEATARRE PREYryi ng

chém cal “t'ré§

whi ch was t heTiBfdndf ¥ith| feinvigedi waheucootsideerbe Faghexanpl e (B)
conprised the treat meocbmpegden¢e: exbkiphat B, (@ehonized materdpzone, bat h, HCl

bath with

15

20

ment sequence: HF bath, deionized water/ozone bath with

subsequent rinsing using deionized water in the bath and

megasonic exposure.

LPD (uM) >0.3 >0.2 >0.16 >0.12
Number Number Number Number

B 3 7 30 480

Cl 4 13 50 550

Cc2 10 50 140 550




nmegasoni ¢ exposure. 10 Conparative Exanple 1 (C) conprised the treat- nment
.. sequence: HF bath, deionized water/ozone bath, rinsing with deionized '
wat er outside the bath. Conparative Exanple 2 (C2) conprised the treat-

ment sequence: HF bath, deionized water/ozone bath Wity gp-,gETsHpgea:EtEﬁnt '
rinsing using deionized water in the bath 4nd megaponi Cﬁ}p‘ggﬁe. AD (MV)
>0.3 >0.2 >0.16,,>Q.12.- Nunber Nunber Nunber Nunmber “B-3— . a 14 13

50 550 20 &2 1 1@&”?40 550 Th-S SF EE. T HAS BEEN 4 - REPLACED d aims:' 1.
A process for fthe wet @heproakstrefwrentheof wesenttaniiti€l ore mftedemt | Bewhi ch

t he sem conduc : { ed, wi t.h, treat nent Liqui.ds, wherein the
senicon 5 ducttg%%v%/a\e%%?;&;ro?_ﬁaréet Y '(tjlr%a‘f%lc;iér\lm. eaﬁegjqﬁg_%alslc o gg?ﬁffon,
then with an a@¥€odFe@Fesomitthofrendmentaliguidist hwivereinothansagieons HClL

sol ution, BhesaulitRat Meatsrsf @D NG At patpenl Sequence B2., 4, J\¢ BEOCESS
as clained in clgim1, wherein the 10 treatnment sequence B2 Ts preceded by

a treat ment B, S8 YHE™ s T TONHLER 0 ARWEBISOVUF t P &P . samgt1 £asRdtyon.
3. The processwiashchaited dmn ol addudows BERI gvlutivher ehastherbheabaest

sequence B2 is A£qll: reat- ment B3 of drying the sem conductor
waf ers. 15 4. 'ﬁ?gjmﬁgl c%s?éae%t%\eﬁ%rresf?uﬁn&eaﬁm‘3, wherein the treatnent of

t he sem conducfor waf ef$e Praqrrmcesl chaitbedi Ag td ailre Iervhete{BltheB2) +
B3, mbeing a paldtalentnyebaenddds! he b&%@%@%@tb§'aagge59§eﬁEQQFg%nEhe
sequence B. semiconductor wafers with an aqueous SCl1 solution.

3. The process as claimed in claim 1 or claim 2,

wherein the treatment sequence B, is followed by a treat-

ment B; of drying the semiconductor wafers.

15 4, The process as claimed in claim 3, wherein the
treatment of the semiconductor wafers is sequenced
according to the term m*(B, + B,) + B,, m being a natural
number and the treatment B, and the treatment sequence B,
being carried out in succession, and this taking place m

20 times, before the drying treatment B, is performed.

5. The process as claimed in one of claims 1 to 4,
Qherein the agqueous HF solution contains HF in a concen-
tration of from 0.001 to 2% by weight and optionally HC1l
in a concentration of up to 2% by weight and optionaily

25 a surfactant. _

6. The process as claimed in one of claims 1 to 5,
wherein the aqueous 0O, solution contains O, in a concen-
tration of from 1 to 30 ppm and is optionally exposed to
megasonic waves.

30 7. The process as claimed in one of claims 1 to 6,
wherein the treatment liquid used last in the treatment
sequence B, contains ozone and is optionally exposed to
megasonic waves.

8. The process as claimed in one of claims 3 to 7,

35 wherein the drying treatment is carried out using the
centrifugal, hot water, isopropanol or marangoni prin-
ciple.

9. The process as claimed in one of claims 2 to 8,

wherein the aqueous SCl solution contains NH,0H and H,O,



-being carried out in succession, and this taking-place m 20 tines, bef ore
LIhe drying treatnent B3 is perforned 5. The process aS'OH%““ of
wclalns 1 to 4, wherein the aqueous HF sol ution contajns % 5 BEEN)-
‘tration of from0.001 to 2% by wei ght and optional |y HHC] NG PBAGED
concentration of up to 2% by wei ght and optionally 25 a surfactant. 6. The
process as cl armeMAHN.(aN€eliatbahB atmblidm h?ﬁ%&ﬁ&ﬁeBhg aqgequs 03

sol ution contgbns 03 ip.a concen- tratlon of ro 5 ppmand is
optionally exposed to " ffe§aS6hfE Ry gd7 ,"ipﬁﬁ%e%%a%gﬁclaPQEﬂlln one
of clains 1 twhérelmheaehntrbe  BENTETE S FU6d U565 Bl ek treat nent |
sequence B2 c nggg ggg i's optlonally exposed to negasonlc waves.
8. The process as clal inoné of clains 3 to 7, 35 wherein the drying
treatnment is carried out using the centrifugal, hot wat er, isopropanol or
mar angoni prin- ciple. 9. The process as clained in one of clains 2 to 8§,
wherei n the aqueous SC1 sol ution contains NHAOH and H202 HAS BEEN RE 5
PLACED ' - or TMAH . (= tetramet hyl anmoni um hydr oxi de) and H202 10. The
process s0. clained pi one of clains 1 to 9, wherein each treat nmen is
carried out CL -id. in ~e bath.




