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13.53 : Ethylbenzaldehyde; 14.5 to 17.0 : Lubricant; 17.26 : Benzoic acid methylester;
17.46 : BHT-quinone-methide (Decomposed BHT); 17.83 : BHT; 18.98 : Dicthylphthalate;
20.57 : Isopropylbenzoate; 20.72 : Butylbenzoate; 21.01 : BHT aldehyde; 21.26 : 1st peak
Fyrol PCF; 21.43 : N-butylbenzene sulphonamide IS 21.50
2,6-di-t-butyl-4-isopropylphenol; 22.98 : Dibutylphthalate
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Peak area Paraffin Peak area
And DOP
18,623,934 n-C18 19,450,163
19,202,103 n-C20 19,430,651
20,033,456 m-C22 20,127,413
19,240,730 B-C24 18,661,063
17,767,035 DOP 20,281,856
DOP
n_

Etbylbenz aldehyde:0.53ng

Lubricant:22.53mg

Benzoic acid methylester:0.28ng

BHT-quinone-methide (BHT ):0.58ng

BHT:0.25ng

Diethyl phthalate:0.12ng
Isopropyl benzoate:1.10ng

Butyl benzoate:1.04ng

BHT aldehyde:0.18ng

Lst peakFyrol PCF:0.23ng

N-butylbenzene sulphonamide ?:0.28ng
2,6-di-t-butyl-4-isopropylphenol:0.17ng
Dibutylphthalate:0.32ng
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1:Tolucne;2:Xylene;3:BenZaldehyde;4:Phenol;5:2-Ethylhexanol;6:
Acetophenone;7:Benzoic aicd ;8:2,4Di-t-Octylphenol;9:n-Tetradecanol;10:
Bis(2-ethylhexyl)phthalate,11:Bis(di-n-Octyl)phthalate100ng(internal standard)
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Sample : 8" Bare wafers were cleaned by SPM. They were then left in the individual carrier
box for 7 days. Sampling area : 6" diameter.

Thermal extraction temp. : 250°C for 30 min.

Adsorbent : Tenax GR, 2.5 g for PAT, Glass wool for SAT at -60°C.

Column : DB-5ms 0.25 mm x 30 m.Flow rate : 1 ml/min. Column temp. : 40°C(3 min)- 280°C
10°C/min.

Instruments : SW-8, JHS-100A-GC/MS, Split ratio : 1/10
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Sample : 8" Bare wafers were cleaned by SPM. they were then left in the individual carrier box
for 7 days. Sampling area : 6" diameter.

The extraction temp. : 250°C for 30 min.
Adsorbent : Tenax GR, 2.5 g for PAT, Glass wool for SAT at -60°C ‘
(‘(())Iuct/nn : DB-5ms 0.25 mm x 30 m.Flow rate : 1 ml/min. Column temp. : 40°C(3 min})- 280°C,
10°C/min.

Instruments : SW-8, JHS- 100A-GC/MS, Split ratio : 1/10 ‘




Past : Fluoro Solvent Cleaning

Present : Aqueous Cleaning

Bare —_— SPM - QDR -_— DHF -_—

H,S0,/H,0,/Wat: Quik Dampling Rinse Diluted
\ S Ry e g hydrogen fluoride

OF - SV - APM - QR -

Over flow Separated Vessel NH,/H,O,/Water Quik Dampling Rinse
at 80°C at RT and 60°C

DHE |— ok |—| = — CW

Diluted Over fl ' Final rinse Clean wafer

hydrogen fluocride er tow \
. CW - T™S — IResist coat| = |RemoveR| ~
Clean wafer TMS treatment & SPM

\

Future : Megasonic Cleaning ?

Bare - APM |—™ QR = |Megasonic| =™
NH,/H, O /Water Quik Dampling Rinse O, aqueous at 950
at 80°C at RT and 60°C KHz for 10 min

DHF — W

Diluted Clean wafer

hydrogen fluoride
‘CW —_— ™S Resist coat] — |Remove R,| ---
Clean wafer TMS treatment & SPM




SPM & APM
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TMS

Contaminant chromatogram obtained
from TMS teated wafer.

Trimethyl siloxane
amount: 18.' ng

Cleaning ratio: 95.2%

/ Cleaned by SPM and APM
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SIM chromatograms at m/z 75




Megasonic

Measurement of TMS residual amount
on the wafer after megasonic cleaning.

This chromatogram obtained by
background substraction.
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D: Measured by 5IM at msz 75
—— A5 a result, Tesldual amount of the TMS is 2 ng.
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Sample : 6" Bare wafer, 1 ea

(eaning method : The clean wafer was teated by TMS. After
that, the wafer was then cleaned by the APM and megasonic
method In the class 1 cleanroom.

15




LSI

LSl Na
(B) (P)
ICP- MS  HPLC( )
256Mbit
LSI
()
(JHS—100A )

(Sw- 8 )
A)

16 400 ,10 12 5
B) (sw-8 )

1250 ,30
: TenexGR
250

C)JHS-100A

( ) :300 15

:200

( ): -600 15 255
30 GC/MS
D) GC/MS (HP6890/5973 )

1.2ml/min 1250 /P1
:DB-5, 0.18mmx20m,40 (3 ) 250 ,10 /min

:1/10 :250 :El,70eV :1Scan/0.5



6” 12 SW-8 (20 )

250
GC/MS JHS-100A
1
—
— 17
waeo ‘12
o 8
=1 1 . 19
ot V) 911 |
- f1% 7 110] 3 ¥ 187 20
1000, @ 6 | {1l J | Lll
’"‘ Lo Lo dd ool Aok
20 49 49 299 1000 12.99 RN ] 14 180 2000 2o 2499 8.0 2800 000 1)

IBARELY INERYEOI OT T T b
1: Carbon dioxide; 2: Acetone; 3: Acetic acid; 4: Chloroform; 5: Benzene; 6: Toluene; 7: Dimethyl
pentanal; 8: 3-Methyl hexanal; 9: 5-Methyl hexanal; 10: Styrene; 11: Heptenal; 12: 2-ethylhexanal;
13: Phenol; 14: 2-Ethyl hexanol; 15: Pththalic acid anhydride; 16: BHT; 17: Dibutyl phthalate; 18:
Di-2-ethylhexyl adipate; 19: Diheptyl phthalate; 20: Di-2-ethylhexyl phthalate:

Dibutyl phthalate (DBP) DBP
_ ( ) Di-2-elhylhexyl adipate(DOA )
Diheptyl phthalate( ) Di-2-ethylhexyl phthalate (Di-Et hex P
)
2 lhylhexanol pthtbalicacidaahydride
Di-Et hexP
1000
g
g 8001
Di-Et-hex P =
= 6001
RSD 4.6 3 ool
Di-Et-hex P -
Di-n-Octyl phthalate (DOP) n- H ]
Hexane 3 200
(2 0 . .

'] 100 200 300 400 500 600
1 Di-Et-hex P DOP Amount (ng)

320ng 2 DOP DIREM



TFT

PS SIMS
HD-3.5”
(JHS-100A ) GC/MS
: 0 7mm 50mm 1
HD-3.5" 1150 30 :200ml/min
:Tenax GR,2.5g
JHS-100A:
:250 ,10 ( ) -60
255 25
GC/MS QP-5000,EI :DB-5ms,0.25mm x 30m 0.25u
:1/10 :40(3)—280 ,10 /min
133 B 2076262
H o
) 5 o
2 5 %8 g
2 AR c
8 v U R e <
o u 3 =
a o Ur«
=
r4

21

DOP

22

NMP(N-

DOP

DOP

) 1.5ng
NMP
32pug




