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Desgin Method of the Quartz Crystal Thickness Monitor
and its Characteristics

R BE X HLOHE**

(Yong-Woon Seo - Kl-Woong Whang )

ABSTRACT

This paper shows the design method and the experimental results of the thin film thickeness monitor, The
thin film thickness monitor uses 6 MHz quartz crystal in sensor and cooling system for the fine operation.

The thin film thickness are measured by the digital frequrency counter.
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Fig. 1. Crystal Cutting Modes
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Fig. 2. Vibration Modes of Quartz Crystal
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Tablel. Vibration Modes and Frequency Constant

vs Cutting Modes of The Quartz
Crystal

Cut Vibration Usable Freg- | Frequency
Mode uency (KHz) Constant

AT | Thickness 800-30, 000 1670KHz-mm
BT Shear 3,000-22, 000 2560 ”
CT Face 150- 500 3080 ”
DT | Shear 80- 300 2070 ”
GT | Longitud-inal 90~ 250
MT | inal 50- 200 2700 4
NT | Flexural 3- 50 5700 ”
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Fig

. 3. Temperture Constants of

Quartz Crystal
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Table2. Constants and S
Crystals for a Range of Frequencies

ensitivity of AT-cut

Resonant Mass Deter Mass Change | Thick
Frequency -mination per Unit Area | -ness
of Crystal Sensitivity deted for 1 of Cry
c/s -slal
f (Mc/s) C, m/A (gem) t {mm}
1 2.26E6 4 42E-7 1.67
3 2.03E7 4.91E-8 0.56
6 8.15E7 1.23E-8 0.28
10 2.26E8 4.42E-9 0.167
15 5.10E8 1.96E-9 0.11-
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Fig. 4. Differential Weighing Sensitivity for an
AT —cut Crystal at various Distances fr-

om the Center
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Fig. 6. Structure of Sensor Head
Cor
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Cy © Shunt Capacitance
o— = R, : Series Resistance
L, : Motional Inductance
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Fig. 7. Equivalent Circuit for Quartz
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Fig. 8. 6MHz Oscillator Ciruit
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