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Utilization of Domestic Natual Quartz as Elecrtic
Resonators; Feasibility Study
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Abstract

Samples of domestic natural quartz were collected and screened optically and chemically,

and, after weeding out portions unfit for electrical resonator, were cut into AT-cut wafers,
which in turn were dimensioned, trimmed and lapped into 5MHz resonator units,.
The results of measurements obtained from the specimens indicated excellent electrical charac-
teristics of domestic natural quartz with the average Q quotient of 10® or higher. Temperature
characteristics also showed typical AT-cut curves with the frequency deviation of 20PPM at
maximum throughout the range of —20 to 100°C.

The experiment on the initial batch of samples amply indicates the excellent electrical qual-

ity of domestic natural quartz as quartz resonator units,
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fig.1. Raw quartz collected for initial inspection
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fig.2. inspectoscope
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fig. 3. cutting angle of the test pieces'

fig. 4. quartz wafers (b,c) cut from raw quartz
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fig. 6. dimension of a test piece
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table . resonant frequency of finished test

pieces (20°C)
Physical size
i (mm) 3
Sample No o et [ (KH2)| K
ss(t) er(d)
#1 . 345 14.6| 5,061 1746
# 2 . 345 14.0] 5,038 738
7 3 . 345 14.8] 5,026 1734
# 4 . 345 14.4] 5,067 1748

fig.7 finished test units
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table . CI meter reading (20°C)
\C’ 0 50PF(C..) |100PF(Cys)
Sample N\ [RI F(KHz) R F,(50) Rli F, (150)
#1 12| 5, 040. 218;14 5, 041. 289 13 5, 040. 781
# 2 23| 5, 020. 487|17 5,021. 390 19% 5, 620. 853
# 3 13| 5, 005. 426‘14 5, 006. 409 14] 5, 0C5. 840
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fig. 8. equvalent c1rcuit

table . Crystal parameters(20°C)

o | A g ()| ¢, (PF) | L, (H) l

sample‘

0. 049| 129, 242
0.053| 72,645
0. 048| 116, 054

563 12 0.024
496 23 0.021
514 13 0.021
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fig.10. measuring temperature characteristics
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table.[V. Parametets of imported crystals

f.(KHz) R | aehH | L@ Q
sam ES ) 4,999. 688 12 0. 0215 123, 457
sam (E A) 999. 777 110 0. 017 84, 746
ES = 10, 00O, (00 8 1.54X107Y 1. 65X 1079 129, 500
B OBk @ 6 10, 000, 000 15 0.02  12.7Xx307° 53, 200
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