[ 5] gharAlEs o]
Korean Joural of Materials Research
Vol 16, No. 2 (2008)

2EH 2848 ol8w

A E o9 Post Sliced Cleaning

CER L EY

EdA

72 AT
[E6 R} SRS

Post Sliced Cleaning of Silicon Wafers using Ozone and Ultrasound
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Abstract The effect of ozone and/or ultrasound treatments on the efficiency of slurry removal in post sliced
deaning (PSC) of silicon ingot was studied. Efficdency of slurry removal was evaluated as functions of time,
temperature and surfactant with DOE (Design of Experiment) method. Residual slurries were observed on the
wafer surface in case of cleaning by ozone or ultrasound separately. However, a clean wafer surface was
appeared when cleaned with ozone and ultrasound simultaneously. It has found that deaning time was the
main effect among temperature, time and surfactant. Elevated temperature, addition of surfactant and high
ozone concentration helped to accelerate efficient remwoval of slurry. The improvement of removal efficiency
seems to be related to the formation of more active OH radicals. The highly cleaned surface was achieved at
10 wt% ozone, 1 min and 10 vol% surfactant with ultrasound. Application of ozone and ultrasound might be

a useful method for PSC process in wafer deaning.

Key words PSC, gzone, ultrasound, time, pH.

.M E

Sl o
Al 8]

gl ghddel] ARG ] Slelw A7
AR A QRELNE AARE A Y ngot
TR sfed, ol URE EE CRAISL sER|AlLL 4l
T #e]3i] (polished silicon wafer)l] o771 7A] 15
oo B %]I 720 .m-_u];r_ o] 2] -,q] FoarAle.
sidel 7h- AR (A — felel i (slicing) — A1
# — M- (lapping) — % — |7 (etching) — A4 — <F&]
’sg(polishing)—}ﬁ'ﬂﬂ]‘a‘ '}1 z’] d}a_ '._'{-_ /.]I:.Ec:] u]..‘:_(ﬂ _'41
ok vf 3 Felles Al Al Al Sredeh v
v, 3l =3 chAlel &4

Aol S sels] Fue] wiEa

w]

FoalHeleb Fall# )oﬂ
J}E]—*(partlcle) e

VT -

= Il__ \_
A8 TIE|S A o8t e 27 e Al R A
B wkd oleb yvldakd Rea AN, 9F ,1-]].@25 =
s 1o AR I Se] elTu)e] g5t e AR
VAt alch i SEE]al A ckAle) Al el st #alA) uE
nlel] W5t Qe A U T QT e
ar al ,:] —‘;:-E;]—L'-]-. :<4 g.“_}Ho] ,1.”}:] J‘{;_T‘_; _'J._}:c} -:5‘-@1] ,x,]_g
Wl 3R ARl SR 1R AR A

ol r':-J Wi}

"E-Mail : sschoi@siltron.cokr

75

AR Aels] = AR S Ao by B s
_-’=—].a]»~1 _'J._f:hs]] )\]nﬂ.u. 1= 2t ]°](Slmy) .._21 Log
Soily. T i rrf‘ﬂ(rr/’ Heb SiC QinkA] (]
) Foit elFe] Hoh b Lsbeld F-oAA A
(post sliced cleaning, <18} PSC) #l|M = &wfeldel] AL
B4 fAlgh bl Sikole A s g6 kel o
i z.I- E ]w]—'rtl A ng]—ﬂ,ﬂ_g]_ 5-_)__)]-_:—_ )\].ﬂ. 0[_11.] 60°C <]
AI—O] Lo, Datol /] A]]f:l A]ﬂ pui! X o | x—]ﬁ Cf_ N
I t;M—.
2l o

1

o]
T

]
\ﬂ1—1

LFEE B e B EE A S|
e

el ft AR - & Aes R ok A 3
Aol e] Er|] 2225 (photoresist)T- | 71sH/1 $13t T

A 6,T)¢1] A Tre] 28551 9157 A E el a1 |

S AT el AeN] tslA ghis] 91T 9
[ S s R el B r_].]ﬁoi| Fr2le] ALD-P- _C_:'_g}o.]] alsl] 5189
Wk A NG FT G AR BT MR o]

'I

N

I
o
bl L Te EoT A Ao rr} T4 psC 3
el Qi mEhE Aas Aok Qin} Fiele) 2
ek Ao A Eale] o] ek 3 9
@<l Ao of AR

S el e M 2 BBk PSC Al H8-sl
_;r]a]»g SRS B efjelw] S o]q] Al _’_I]L]ol
Al A AL AL AN 2, Avdgkdeel] slet

SrR] e ol
O o= elm TR



G
T
-

2. HE Uy

Fig. 1& 230 ol4-d A4 232 Zalwe|vh 4
/:'I »é} x'|1—~ D& ;%1 -?\-'I _cl>] ?1 0.“‘.,__ ‘-’-“&,‘?](SW 100, ,{1]93-
CETech), 248 vl j}., o ] a)
e W87, noln A4 4 Al
T oo -15?]0 C;‘J\L,:}— ,q],do] o]‘“xﬂ,{]‘ﬂ 1.7~ (bath)
= % “J«—’.__Q. o]Q é]» ;.ﬂ,l'lo]ﬁ.'l )z'l 2| o'IL,-] = ,_[_)}M el
wate], A fakE Fopld BHOR oF 38kHzR| &
S AN E A, el Bl Agae
w#{e] [+ (PS series, Palace Chemical. CO., Ltd)+<3
vI»zﬂ(SiC)]f Fand 5 ptype (100) HelE el

O

Aol LS F ARAA] A8 L Aedebeict
D& a.ﬂ-%} 3]}\‘-1 H L‘I— 3 liter® ] 47‘,, Ho'[ ’ﬂ)‘] _;ag] k23

£t AR LE gpelon, dalgl pge] <kp

S wi%esh 10 wi%el: SUASH 3 ”r:}‘ | Zdsbed A4 A)

7-, ,ﬂ],ﬂ _Q_L_ 17 ]]7 /{II?'{E]—,—HZﬂ C@f_g}o] L}! 61. ,ﬁ],&'l
B A wEEkeh AAE 4 $318 Table 1
0] L]O}).,{Ur ;.1—:] =t o_”o] ,10] m»lf{o}] ,z].__‘.“' ..... :.:] .|(7'1_“
A+ drily ) olelizale] o g ek A, 3
o Aol Lho]glu A gebAs AA &‘y_p_o] 01

O, —»

[ NJ—

Qzone genesator

- O gas analyzer

© Pump

(F¥ |

O3 contactor

Healer

o Ulrasound generatar

Fig. 1. Schematic diagram of post sliced cleaning system using
ozone and ultrasound.

Table 1. Experimental conditions of post sliced cleaning using
ozone and ultrasound.

Parameters Conditions
Oxygen flow rate 3 SLPM
Ozone concentration 5, 10 wt%
Temperature 20, 40
Sound frequency 0, 38kHz

Surfactant 0, 10vol%
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Fig. 2. Photographs of wafers cleaned at 20°C with various
conditions; (a) ultrasound, (b} 10 wt% ozone and (c) 10 wit%
ozone + ultrasound.
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Fig. 4. Main effects plot for post sliced cleaning with ozone
concentrations as functions of time{min), temperature(°C) and
surfactant(vol %); (a) 5 and (b) 10 wit% ozone.
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Table 2. Experimental design and results using ozone with three factors for post sliced cleaning

Ozone concentration (wt%o) Time (min) Temperature (°C) Surfactant (vol%o) Results”
1 20 0 -1
1 40 0 -1
1 20 10 -1
1 40 10 -1
> 5 20 0 -1
5 40 0 +1
5 20 10 +1
5 40 10 +1
1 20 0 -1
1 40 0 -1
1 20 10 -1
10 1 40 10 +1
5 20 0 +1
5 40 0 +1
5 20 10 +1
5 40 10 +1
#-1: incomplete clean, +1: complete clean
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Fig. 5. Cube plot for post sliced cleaning with ozone
concentrations as functions of time, temperature and surfactant
; +1: complete clean, -1 incomplete clean.
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