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Fabrication and Testing of a Quartz Oscillator Microbalance

Seiji HIROKI, Tetsuya ABE, Kdnosuke INAGAWA®,
Kenjirc OBARA and Yoshio MURAKAMI

Department of Thermomuclear Fusion Research,

Tokal Research Establishment, JAERI

(Received January 20, 1984)

A quartz oscillator microbalance was developed for continuous
measurement of gas adscrption on the first wall of fusion devices.

Important factors affecting the frequency stability of the quartz
oscillator are electromagnetic noise, temperature change, drive power
and capacitance. We studied these problems and fabricated an optimum
circuit for the microbalance. Relevant experimental results are also

presented.

Keywords: Quartz Oscillator Microbalance, Improvement, Experimental,
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Fig.6 Freguency change of QOM at room temperature in vacuum

6.0

4.0

(kHz)

Freguency

Fig.7

l
™
o
<

Temperature 4200

Freguency

! !
15 30 45 0

Time ( min

Frequency change of QOM at varilous temperature
in the atmesphere

(Hz}

Frequency



(10/9 0 SIL wolJ paida[ag) "s[BISAID
INO-V 10J SOTISTII2RIBYD =injedadws)

, wnaoea Ul WOO Jo =23uryd Acusnbaig @814
sa af8ueyo Louenbail Jo eaep Ted1dAl g 2814 '

JAERI-M 84-012

(00 L (dnoy)auity
00H 08+ 09+ Oyt 02+ 0 02— Ob- (09— gﬂﬁi. o 9 Vi { 0
iy
o N t=[ ! -
%o h\ \m\x } w% , |
05— 5 aininiadula) 166
AN e @
VAN QN. i 2 004
FeSA vy : {oo
\EH\W! 2 \\\ \ ﬂi.%l MWODWL
RN iriaen E
T // \\ », * e 002|-
Za BN AN . | _ Aauonbal 4 — 1779
; ~N\ A4 iTig
§+y ~ TR / ‘vf\ |
MN \‘\~ \\\LHMWWVWM\; v\\\ W \\ \\ 0 ¢'9
/ /] A ,,lfPiMx LS /9 i X 1
|\§\ Ay / i W\» / lotm..s 14
\ \\ \\\; \\\ ﬂqz wwuyﬂ T\ \M - S
Y., \ 8+) Sr i
ENEN NN AV -
\m N\ AN R \ ~ e+ e q.ﬁ__m.w
;w >. /// 14 — ¢ 9 (cj¢£zf%§
\\k: \ |Jéf\ML%+ ©
Q S— SRS S— v S— — hand
\ \\ ////M&MWM\|Sllqw+ - LE 4
\ N wMMv — © 81N553. ]
M\Qw\ 5 09+ ge
1 - =)
q\\ 04+ 4
[ 4

C8+

fausnbaid

(ZH4)



JAERI-M 84-012

101
D '
o ~10F
o
€ -20f
=]
[
-30_
_40_
b <
10 10° 10° 10° 10° 1¢° 10’
Freguency {Hz) .
Fig.l0 Gain vs frequency characteristics of the
device equiped with a RF filter
2001
u.g —O— Sensor c¢rystal
= 0000380 Hz {at 25°C) y
~—x— Reference crystal
=< 6002330 Hz {at 25°C)
< {00}

on

o
T
*

Frequency Deviation
(&
[

!
w
(&)

I 1 o | { i

I
0 20 40 6C 80 100 120 140

Temperature  (°C)

Fig.ll Frequency deviation vs temperature characteristics
of two different crystals



JAERT-M 84-012

{0F —C— Room femp.
— ] o
g 7 —x— 50°C
w 9l ~—e— [0C°C
<

Frequency change
[pe]
T
L35
x
X .

Drive Leve! Po [mW)

Fig.l2 Frequency change vs drive level characteristics
of a sensor crystal

567 I 300+
L ~ Tifilm 595
SA)I Sem?
: : Dep. temp.: 2007C
Measu. temp, : Room femp. _
B B : Evacuation
378 - e ’
’a _:; \':
= T !
= STy
= 5
2 Iz R
8ok 2 L

ir
0 L Oé/ ! ! ] 1 ! ]
10 [0 10° [0 10?
Time (min)

Fig.13 Weight changes of Ti and TiC films after exposure to air
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