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(An Analysis of Vibration and Frequency Characteristics for Quartz
Crystal Using the Finite Element Method)
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Abstract

It was -analyzed that the vibration and frequency characteristics for quartz crystal using a finite element method,
ANSYS. It was investigated that the resonant frequency of quartz crystal by fixing the diameter of quartz crystal for the
various its thickness. There were also studied that the resonant frequency value with different electrode thin films of Auy,
Ag and Al . As the result of this study, the best condition for quartz crystal unit was determined by the finite element
method. If the thickness of quartz crystal is smaller than 0.2 mm, the high frequency over 8.102 MHz was obtained. In

addition, as to the change of resonant frequency on electrode thin film, Al turned out to be superior to Au or Ag in
frequency response.
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Fig. 4. The resonance frequency of the quartz crystal
for the various thickness.

i, FAE 01~08mm7HA] WA A FRAFHRFE 3
Adetgtt. 49 A5EAA A1) FA A
o] o2zt G A HAZe WmA F I
o], #4H TAV} ALS4E $AAY FAFIS

= woldE e gas

= AR T1ou

2. M3uat Z20| M2 AHEY ZFZMS
AT-cute 2 Aere 539 9ol 247 7, o, &an
22

90 F3AFH4E MATLABS o] 43}
4G olEg uh 42 go] Yehow AlS
oz AU A% Aush AgE AlEelde
B0 FAFAE e olEg BTk AAF o 7
& S 8 Au, Ag, Alg @IFulvo
AEAAe W T 02mmoldtl e 355 B
FAFHEIE BA e 150 08 £47%
Akel AAA FA 02mm olstol A FR A e A

7} olFolxiof 88 BT

rir
>,

Hu_%é_ih_&%bi_t-iom_ﬁl
o

GAd 2

---&--- The case to deposition Au to the electrode
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Fig. 5. The resonance frequency of the quartz crystal
using Au electrode for the various thickness.
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Fig. 6. The resonance frequency of the quartz crystal
using Ag electrode for the various thickness.
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Fig. 7. The resonance frequency of the quartz crystal
using Al electrode for the various thickness.
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Fig. 8. The first resonance mode for the quartz crystal.
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Fig. 9. The radial anti-resonance mode for the quartz
crystal.
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