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Development of a quartz crystal resonator with a resonance frequency of 4 MHz
Atsushi ITO**
*1 Components Divison, ULVAC, Inc., 2500 Hagisono, Chigasaki, Kanagawa, 253-8543, Japan

A quartz crystal microbalance (QCM) is typically used to monitor the vapor deposition of organic materials, and QCM

sensors feature a quartz crystal resonator with a resonance frequency of 5 or 6 MHz. When a metal or oxide film forms on

a sensor, the rate at which the material adheres varies little. When an organic film forms on a sensor, however, the rate at

which the material adheres varies considerably. This causes a problem since it greatly reduces the life of the quartz crystal

resonator. The current work used several quartz crystal resonators with different fundamental frequencies to measure

electrical and temperature characteristics during formation of an organic film. Results indicated that a quartz crystal

resonator with a resonance frequency of 4 MHz or lower was better suited to sensing vapor deposition of an organic material

than a resonator with a resonance frequency of 5 or 6 MHz.
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Co=static capacitance

Ci=motional capacitance
Li=motional inductance
Ri=motional resistance
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Figure 2 Relationship between the fundamental frequency
and motional resistance R1 when an organic film
of about 60 ym is formed on a quartz crystal
resonator.
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Figure 3 Relationship between the fundamental frequency
and AFw when an organic film of about 60 pm is
formed on a quartz crystal resonator.
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Figure 4 Temperature characteristics when an organic film
of about 60 pum is formed.
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Figure 5 Change in frequency due to thermal shock when an
organic film of about 60 pm is form.
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Table 1 UCR Series Specification.
Model UCR-4MAG-01 UCR-5MAU-01 UCR-5MAG-01
Recommended Organic film (OLED) Metal and Optical film
process
Frequency 4 MHz 5 MHz
Diameter 012.4
Electrode Ag Au Ag
CRTM-6000G
Controller CRTM-9200 CRTM-9200
Single sensor Single sensor
(CRTSH4, 6,0) (CRTSH4, 6, 0, 84, 86, 80, 4U, 6U, 84U, 86U)
Sensor . .
Multi sensor Multi sensor
(CRTS-12NS) (CRTS-12NS, M6)
Surface finish Mirror finish Standard Type
Case Carousel type case (10pcs)
outline view
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