Compact Sensor for Environmental Monitoring
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Abstract

This report describes a simple means of detecting trace amount of substances in the atmosphere.
In the fabrication processes for semiconductor large scale integrated circuits (LSIs), production defects
occur if gas phase contaminants in the atmosphere stick to the wafer being processed. To overcome
this problem, we have developed and are currently applying a contamination sensor that uses a quartz
crystal microbalance (QCM) to detect such contamination sources. The detection system using this
sensor has high sensitivity and is well suited to tracking the time-varying concentration of an
atmospheric contaminant. Investigating the behavior of contaminants in a semiconductor LSI
fabrication plant makes it possible to identify contamination sources and eliminate them. Therefore,
this sensor system should be effective in lowering production costs and improving product quality.
Moreover, the sensor is compact, so it can be easily installed, for example, at various locations around
a plant and in the wafer container. Besides being compact, the QCM controller is easy to use and
offers outstanding portability: it simply needs to be plugged into the universal serial bus (USB) port of
a device such as a notebook personal computer. As a result of these features, we expect that this
sensor will not only be used in semiconductor fabrication plants but also be applied to other kinds of
environmental measurement.

BAR= (MY Y&5%F3)
AR E AT AE T BR B B BIF 52 H
B

BUE, BREEEROMIBIRI e,

FUJITSU. 61, 1, p. 47-51 (01, 2010) 47



F A N E

PBRLSIDOEFEE N LR HICHoNT, ToAD
BREEHIE AN EEME A LT 5, BHED DIELY
BRI ETD (FIAraryIx—ra
V) b, MERREAEZTBENRHLINGTHD,
EFEE N EN DT ETEIITBURIC D L ENnTH
0, EREEEARENR 2 — M~ v 720074 EROIZ
X, SGH%EMNOBO K LEHRTES ) TS A A
DIGGt Y ORI T Z & REL TN D,
BT TIXRPTZ U — L TFOUPX°SMIF Pod &
WO TZ T I ANEERPMMER SND L 212772, &
NTHEEKHBED I hvar ¥ I x— g M
BITPERLENR T, LAY AR LW D P
RTINS HND L 927 o Tz, T RED
MrZ IR e o2 B2 5,

FDID, TEANREOGHT AT YO AE H
e LT, FFH51FQCM (Quartz Crystal
Microbalance) & H L7z, KBIEES Ry
BENWET D EIRE T OEENPENT D720, Rk
JAREN BT D, Z OB eE RS v & Tl
ETIUE, W LW EDEEN NS, Thbb
IKERIRE) IR AT ORHKRE & LTER T
5, EWVODOBQCMOEHTH 5,

— I, FEKOINTEITHIIE, B 7 TEK
BN UCTHYE B A i Lok, A4 v 7 mr~< b
TTIT 4R AT a~w NI T T 4 ERBESWERE
TOHMEAITH . ZOHETIEY 7 v TR %
I D9%, VoI NNEntikEod s L ZAET
ER T HMERD Y, R D E TIZE < OFRFH
ZET D, TOHQCME XL FoORE -
THEY, HROGHICAMNRIER L5,

(1) VT NEA LTORENFRE

(2) BEE

(3) WE T AT LOLAMeAERLAS A HE

(4) HEMROYENEIR 3 72T, /=T ¢ 7 L%

EXOYWL YIS
(5) B ZE/NEELTEDD, TZAFIRDO L

5 72l 72 2R HRA L C OB AS T A

AR TlE, QCMOJFEE) DR, FHlo F24] %
M e

48

] 2

19594F, Sauerbrey (I/KfbIRE) O K H IZW'E
DR LTz & & ORI BB OZAL AR O TRE
L LERLIEY
f*Am

Af =—
4 Np,F

T CALIFAE I X DREEBEEE, fI3%AE
ATORARIE R, AmiTBAEIC L2 EEEL, NiX
W ES (AT » FKEDEE0.167 MHz mm),
0, I IKEIREN T OB (2.65g cm™), FIFAKMRMIE
B ORAETH D, T7hbb, FIREREOEL
%, WA EICHHIT S, 25 MHzO KELIER) 1% H
WA 51E, Afo1HziZH1 ng em O R ICH
W2 (1ng=10"g), IHHRLE Do fiRfE & 2 e
RO EA T v A IIEGIHERLTE DT,
QCM Tl em?*H 720 V7)) 7T AOWHE Z R
THZENARETH B,

& [

BI% L7-QCM Y AT LD K112+, =
v ha—Z 34 A3120 X 100 X 40 mm, B &
390gl /Ml - ETHY, /— FPC/e EDUSB
g B L CTE 3 %, EIRITPCAIL) b s
ShD, BUoHIKERE FAEHL, Bt a
Gty a=y NIEE3mOr—71Tar b
0—7 LY 5, B =y MISEE TR
IR TE 2,

-1 QCM: %5 LDSE
Fig.1-QCM sensing system.
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Fig.2-QCM sensor designed for air tight vessel.
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Fig.3-Example of QCM measurement in Fujitsu plant
for about 50 days. (a) Concentration of
atmospheric hydrogen sulfide (H,S) measured
outside of the plant. (b) (1,2) QCM frequency
curves taken in two different buildings of the
plant with silver-surfaced sensor. (3) QCM
frequency curves taken with gold-surfaced
sensor at the same point as (2).
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Fig.4-QCM frequency curves of the sensors set in the
vicinity of thermal process equipment.
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Fig.5-QCM frequency curves measured in wafer
vessels. (a) Measured in vessel with wafers just
after chemical process (b) Measured in vacant
vessel.
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