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Real time monitoring of airborne chemical contamination in the semiconductor clean room by

Quartz Crystal Microbalance.
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Abstract
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We developed compact & sensitive Quartz Crystal Microbalance (QCM) monitoring system for chemical contamination

of semiconductor clean room.

The QCM monitor systems are composed with small controller unit, five sensors with

10m cables and control computer. Then, this system is able to measure simultaneously in wide area around equipments.

The frequency of sensor was chosen at 25MHz and sensitivity of 0.46 ng/cm? was calibrated by deposition of Si thin films.

And it turned out that it is enough for the monitoring of chemical contamination in the latest semiconductor factory.

Key Word :

Wil (k7 U — > — A(Semiconductor clean room),

4y Fi54:( Chemical contamination), 5 FiR{L¥Ei5H4%

K (Air-borne molecular contaminants), QCM (Quartz Crystal Microbalance). £ ARMRH (Simultaneous multi-point

measurement)., Y 7/ ¥ A LF=4 (Real time monitor)

1. {XL®IC

YRR EORER(KIL, BUTMORGRILIZT TRES IS
LREE XN AT, ASARHERCIEHIEC RIT FI5 RO ERT
FEARKEL IR TETND, Fh—UIFEREEL, ~—T 4
2 NG L R 0 2% T o A T EOBE CIIRE RN
AT, BTREDORERPLSTIZR THRORSKAIIEE THD TREM
BINENDWNE,  FOTDIEREEN L Bt U1-BRClY, M4
Tatz AR Y ORI RETERS AL, ThMBED L S 108 T5
Ye L7-h &5 FERTA LIRS TRz, U7 & HaAity/e
SRS WA IERIZEELY

g, 2 Y—— WPOS SRR OB, THED G
BT 0 75 M- T TENAX I S DAY =/ R & 1T
Zik GC-MS THIrT A0 T D, ZORLMETIE. ¥
EHIBRHEN AL ORI KE S RARDONHEHT, 15154
OFHERTE: & QSR E » OHBIBYR KR 5 2 LT
x7evy, et BRI S 52 Y — L A— LD FIERSRIE L T
137 ot R OBIMRIRPCY R E ARNFIZL>THA Iy 71
FLTWAEEXTEY, ORI 28 TTIY T8 A LTl
BB ARG LT, OGBSO R s - B3
£, WA THHES L. QCM(Quartz Crystal Microbalance)t . 54y
FiBE = F ~OREEERR L. 2 Y —— LRV - SR
O QCM E= it Liz, ¥

2. QCM ¥ EfRUE

Quartz Crystal Microbalance {34106 . KSisdlh &~ 72
AEOR AT, H< DO OEAMYTE =S A2 YOFREER & L THE
ORTET, QCM OEMEREBRL, kil 5 kh R S5 R3S
PHERL A0, HREBEEOME T4 L VWTWS, 1Hz 5
N > QCM RV § . (g/H2) & /KShiSlil FOIRIBHH [ o & OIYRIL,
Sauerbrey ®:X L H @

b, = — 442X105 / f2 + -+ ()
et HEMEMO ZRIERGH S, (DXL D, IMHz O

FCI13.0.442 i glam? Hz ORED S DA D,

3. 7 Y—N—LSFERE =4 Ofitk

7Y == LD FiERE, (RO % < EHE LBV 2
1 ng/em? LA FOREBHREN LB L 12D, Elo, 7 Y ——Lf
DY FIHRRIEDORIE 537 & ZWIROIERRC, I5RIBAERORE X
1910, IROCGIRC ol o T 2 Btis it Y 75 4
LZSRTE AWNLETHD, QCM DORHERARI() L h LR
REEHG R RRWAS, JBBHG S L TR 2RV IRD iR
VAL 2B, E-. QCM LISHZ G SAW(Surface Acoustic
Wave)#T2 A5 iikbdh a5 O, HMAEMIZSDE T Y E(T
BUIBEZAELBULVDOTQCOM HA AL, 2V —n—uh
CHHOIHIR B VTR LSS, il T
THEDBVOE S 25MHZ 2B & BT LI, & 612, Tat Ak
HERA Aoy /S —TE DRI, £& 10m Or—7MF&t 45
B4 FEALNT X 5188 C. 7ot REROESTAROPITIZ 62
S ISR - VE(E (Wi19.5em, Di16em, Hi5em) %El-7-,

4. QCM Y ORRERIE

Sauerbrey ()il D, 25MHz ¢ QCM -tV HUEIL 0.707
ng/em?Hz &3 ENSH, o PKillo~<—AWZEHE 10-7Pa DR
F— LIERFEIR T Si IR T L TEROER 1T, SiBE
DIBE, AP0 QCM BV AH Inficon tH8  Model XTM/2)
TITV, Pl v Si oz vy,

F BT B 14 & W (£ O JHRB A SHRIL TE D
IR E R & TR L BRI E A 6sRTe, Bl EnEhe
20nm “32>&3F 41.3nm @ non-doped Si BZ AR LI- & 0B
(ki3 Table 1 D TH o7,

Okamura Shigeru, Takasu Ryozo. (Fujitsu Laboratories Ltd)



Befor depo.(Hz)| Alter depo{Hz)|] _ Deff(Hz)] Sensitivity
25021171.83| 25011196.96 9974.87 [0.965
2502462955 | 2501461841 ] 10011.14 [0.961
25019202.10 | 25009224.71 9977.39 |0.964

Table 1: QCM sensor calibration
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Fig.1 Hz20 adsorption characteristics on Au & Si swrface.
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Fig.2 IPAadsorption characteristics for Au & Si surface.
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Fig.3 Correlation with IPA adsorption of Au & Si surface.
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Fig6 Observation at back side of furnace
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