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Organic Contaminants Removal from Si Wafer
Surface by an Advanced Wet Cleaning Process
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‘ The Ozonized Ultrapure Water cleaning has been gaining increasing attention as an organic
removal method to replace the SPM (H2SO4 (98 wt9s): HoO2 (30 wt2s) = 4:1) cleaning. This
method features not only the capability to perform a low-temperature treatment but also
various other advantages: better operationality, no need for chemical waste processing, and
realization of a closed system.

Meanwhile, the Dynamic Spin Cleaning System is also attracting increasing attention as it
can overcome various problems which the conventional Static Batch Cleaning System is facing:
to prevent cross contamination, to reduce chemical consumption, to shorten cleaning time,
and to suppress native oxide growth.

An Advanced Cleaning Method which combines the spin cleaning method and ozonized ultrapure
water has been found. It features a much higher cleaning efficiency than the conventional
method, suppressing native oxide growth and realizing perfect organic contaminants removal
in a short time.
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Fig. 2 Comparison of removal efficiency by various Batch treatments.
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Fig. 4 Limitaticn of cleaning capability in Batch-Mode (FT-IR spectrum).

Vol. 38 No. 3 (1994/12)

< 7 B 3




L TR D B i 7o D%, BEIBROENY =
N (Y7 rvvR) EL, HAWLTHEEZIT 57, LoD
A, RRT 4 v 7RI X 5> THRBND v R
XA BT R TR BRI TR & & 23RO &

h e RBREATH C LTk - CRERIHSE B,

B4R, BIEEDOBET ooy 2 D AR 7 T v(Pre-
cleaned) » B ERC BHRINTNDHLHDT L
PSR SH1000 °C CRBRILLB AT /ey TAD RN T
v (Thermal oxidation) # R LT3, BFHiCik, G
WOFEEYRT E— 7 23BE I N WA, BiECIRIHREC
RS D L kD, /o, ZOERAKA Y YERINEM
KBE#, S PMEESEOHAE L LRBERBEENMELNDLZ &
D, TEEIDHACONTWDERXT ¢ v 7 &I
PREBE IR A NS D2 EARBIN D,

4. 2 HAT Iy OIREKEE

WRDART 4 v 7 BB HRC BT D, v 0kKO
BALC LS PREEENDIET, /vmRra v R2Ix—va v
DORESARETHFRE LT, £A4F3 v 7 DOHIEL
HAHEAE LS FEIEEIN TN S,

CETRHEAFI v 7 IEEHED 1 D THH AL Y
Y — = ¥ SR DWTHENT 5,

EBSRICIRAY Y7 ) —= Y 7 EBOMERNREINT
Wah,

ZDEBILEBNT, VI NNIEEF v YD F v v
7~y vt &N, BHEEEIND &L HITAFH RO/ X
M X o THRBHEE, b5 3@k r it Eh s,

7~ F RS EMEREOBEBAR~- FRH D, Hh
~YTBIEREST, 72V~ YNV ARDERIC L DTH
e, WOUC HRBBLIEER A HH T 5 2 ENAREE 7 5 T
Wb,

7, COEBBIXEERIERECES T, A 2R,
RR=TF 4 P VRS GO 2T ORSTEY —D D8
v YN~ NTETT DI LNFARETH 5,

CDHECRENTIE, YINERHENECI VoY 2k
SRR AMHE L, HEERC & AR D TH—RENEED, R
B KIS AR AR Y T A AETALE OB 2 W5 B
NEBENRD 5,

4. 3 RAEVHY—=vFELCKBBRERME

FORE, A rr Y —=rIrEECL > TEREDERE
R H AT - IR AR LT %,

REY IV —=V IR, N F I )=V IEkEL 54
R (8w F8EEIE1050) 10 ppm @ F vV v ER IRtk

Back side rinse nozzle [UPW]

Nitrogen

Operational panel

Nozzle hand
— Nozzle 1 [Chemicals]
— Nozzle 2 [UPW, Ozone, etc]

Wafer chuck

Exhaust

N

Drain

BE5E ALY/ )-—ovIEE
Fig. 5 Nitrogen gas-sealed Advanced
Spin Cleaning System.

Vol. 38 No. 3 (1994/12)




Contaminated wafer

03 UPW/DHF Spin cleaning
200 r.p.m.

03 UPW_ DHF Spin cleaning
1500 r.p.m.

[X10°%]

03 UPW DIF Batch cleaning

2]
=
£ 4
2
= 0; UPW DHF Spin cleaning
3000 r.pm.
2 4
0 i} -
1 L L
3000 2900 2800
Wavenumbers  fem™!)
BOE AUy 7Y —=v/ROBREDK
Fig. 6 Removal efficiency of Spin Cleaning Method.

b, MUK v R, /7 BB, BRAKEMIKY v R Bk
B0, HEEITER I Ny 2 LT ENRERTbNT
Who

A Y7 =y BT RWTCIL, FEiEREoEmne &3
ChrEERE By, 1500rpm BETIE A NvF 270 —= ¥
7 E AN TEWERERLAE B AS, 3000 rpm 13
LEER XA, FEME R Y~ 7 e sk
WMEEREBRFRIND Z E RGN Db, iz, T OHREHERT
BWTIERR, Si-OH, Si-O-Si o 4:pi% 524 T HY
kB ENHEBINTWAS,

XD, ZOLHIREEBETIE, »HAUDREINLL
BFECH, ERCHEINZRGO T CHENETX
Nz end, BH—t HEECRWTENESHFET
bBEBINT I ERHFKD,

t 93 U

v T AREDEMEICTFET 2GR ORE N ATEEC 7
Stz &, EBEREAF I v 7 IREEERIC L - THESREET
ELNAWEFEER Y = " REOHENAIREL o 572
ZEik, RET TREBETS - -G8 0B84 F X
TEH D&Y, MNTET A ADEMREL, T
BN o#ESE2 & cEEHEE ) OmLickE E5Hk

2bDThHEELD, RRRAEE LTI, BB L
DAH =XKL EIHFEOREITHD, IBICY = ERH
DEHEI T A AMREC B 2 5 Y TREANCIEET %
ZETHDHEER D,

AP, FALKFETHEHKRAEROH IO L &1,
THEI =R —s8— 7 Y — v — LREER R O HALASE
BRBEFRFN BHEEE T EREEBREF X —~2 Y
-V — LI RBWTEBEI N,

(BEXHE)

1) T. Ohmi, M. Miyashita, and T. Imaoka, Microcontamination
91, pp. 491-510, October 1991.

2) T. Ohmi, T. Isagawa, M. Kogure, and T. Imaoka, Journal
of the Electrochemical Society, Vol. 140, No. 3, March 1993.

3) S. Yasui, N. Yonekawa, and T. Ohmi, Semiconductor Pure
Water and Chemicals Conference, San Jose, California, March
1994.

4) M. Kogure, T. Isagawa, T. Futatsuki, N. Yonekawa, and
T. Ohmi, 39th Annual Technical Meeting, Institute of En-
vironmental Sciences, Vol. 1, pp. 282-287, Las Vegas, Nevada,
May 1993.

5) F. Kunimoto, F. W. Kern, Jr., and T. Ohmi, 38th Annual
Technical Meeting, Institute of Environmental Science, May
1992.

Vol. 38 No. 3 (1994/12) v P

VAT 5




