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Constitutes :

8) @) Silicon Dioxide, SiO2
- Structure :
=Nz

O 6) 8) ®) Trigonal-Digonal
\YBD \ 8) \ 8) Melting Point :

O @)\ \ ~1,750degreeC @ 1 atm
8) 8> Hardness :
bV N O
(%Cb ~ 7.2 Mohs @ 1 atm

O Silicon
O Oxygen

Synthetic Quartz ,l\_’kgiﬁ %
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# AUTOCLAVE

Seal Ring

# HYDROTHERMAL METHOD

_| Clamp
# RAW MATERIAL : Silica

Thermo-couple | Seed
4 HIGH PRESSURE : ~900~ 1,000 Kg/cm? Quartz
4 HIGH TEMPERATURE : ~ 350 ~ 400 °C Band Heater
I~ Autoclave

4 HIGH TEMP. STABILITY : +3 °C Thermo-couple

4 LONG GROWTH TIME : 1 ~ 6 Month

Thermo-couple

# HIGH PURITY : Lascas

( Natural Quartz )

# Infra-Red Absorption (IRA) : 3585 CM-1

Thermo-couple
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Moving new autoclave to the factory Grown quartz bars from autoclave
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A strong electrical field, upper
electrode is positive charged and
lower electrode is negative
charged, is applied along the
center balanced axis. Oxygen ions
have to be push outward to
generate a positive space charged
field to balance the system.

The volume of quartz will be
enlarged when a negative

- electric field is applied in

oxygen side and positive
electric field is applied in
silicon side.

The volume of quartz will be
shrunk when a positive
electric field is applied in
oxygen side and negative
electric field is applied in
silicon side.

The vibration frequency that
quartz material is induced
depends on the frequency of
alternative electric field in specific
direction in coordinate system.

+ 4+ 4+ + + +

/

On the other way, when lower and
upper electrodes are positive and
negative charged. The oxygen ions
will be push toward each other to
generate a negative space charged
field to balance the system. The
space field near the silicon ion will

induce a positive field revaksglyy =- v p=
WA SRS
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Mode of vibration vs. Frequency range

Mode of vibration

Thicknass shaar Fundameantg

Frequancy range (kHz)

&00-5,000

2,000-80,000

220
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20,000~30,000

n® X 250

Srd avartans / / 40,000-150,000 n: Oveartane arder
- /
Trd avartane | ,.C_).. 70,000-2140,000
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Crystal Unit
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Package ----------- >
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Equipment list/ ¥ £ 44 Fi Model/ = Maker/ | %K Technical Parameters /3 R Z %
Cesium clock/4fa 4310B symmetricom Acsctg‘f)?ﬁ?[/yslxg £)<11;131 ¥
Frequency Counter/#ii % {1 53220A Agilent 12bits Frequency Counter
Oscilloscope /78 #% DSO7104B Agilent Frequency bandwidth: 1G
Temperature chamber/ 5 /% 5 56 PG-2KPH ESPEC Te;nfni?;;l:fuinﬁzggg;? ,:Lé 5((:) :C ’
Digital Multimeter/ /i 3% 34401A Agilent 6.5bits
Power Supply/HLJ5 E3630A Agilent Voltage stability:5x10~*, Ripple:lmV
Phase Noise Siy;tt&m/* HASZIR 7530 E5052B Agilent Frequency bandwidth: 1Hz~100MHz
frequency spectrograph /#i i {% FSP-3 Rohde&Schwarz Frequency bandwidth: 9K~3G
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