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On the configuration of oscillator circuit using a tube-type low-frequency crystal resonator
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Abstract: We found many number of the old quartz crystal resonators in a prepare-process for CST-Museum. One of these
resonators is a resonator having 4 terminals to seem such as NT-cut resonator which does not use in present. ~ There is not a detail of
this resonator.  So In this paper, we tried to examine about this resonator.

1. FA0

2017 4E7 A L 0 MBI &N D CST-Museum OFE 2R E+ T
FR LD LICBEE LT, @EIITONIKERE 1, SR
AR AL HELZPR -, ZOPFELBL T, %< OKLIRE
RN TASYIESoY i

LR MIRETORAR FAEED BRI R - I iRE) 1
HEw, BRI HIER 30 G0 Y OB O FE T, HAETIIfE
FAENR2 L I o TR OIEEF b 25 R 0o 12,

AFETIE, HZEEX A TORE T2 RS, T ORME0RIE
[l DR 72 B 12 OWTHRETE IR 7= D THRET 5,

2. HTAEEHANEUKRAIRENT

FH 1R /KRBT (HERREL 15 kHz, TEFD 30 4 2
A 13, K 1@TRT L 91T 4 >OBRE bR, 1
MEE 2R8I+ CH D NT H v MEBTFHLE BEbhs &0 T
%, EHIEENY, AB M 2ER L CD I HBAM
W22, K2 1IORTE I HOUMBNADIZR LT, il
FFOIHELe X O 7 REN A A R KT L ) RiREhTH D
(B EARE 2 A S A T-DICER SNIZIRE - Th 5,

REN 1IN T AEICEASH, 8 VL OEZEEY 7y MM
W 28 & 7> TVD 2, BRRICKT 5 B BLE AR
D=, FISCERIC L AT LT 7=, STRAOHFIZK 1(b)
VORT LD el o5 Z L 2RO 7203, HEBEOIRE - 0OFE
i A~DIZX T 5 BT 2~8 DI ThHhDH Z LIFRILTH
SN, FINETVMSL L TWD Z ERboT,

F72, ZOEIMTIIX 3@RT X 91, BT BD i@ s
L, 3T LToORATLHEbHH LD L THS
7, ASEIOFBETCILEFEORE O E R U<, 2 SR
L CHIATAZEE LT, 2ol X, RE T )T
£91Z, T AC KU T BD #—#&IZL, 28352 ki
XV, WEEOKIIRE T O%MEEE & 7225,

3. EMELRDOHIE

KRBT OFMEER A RIE T2 BT ONTIE, i< LY
flix DFENER SN TEFBBR SHEORIE T, @R
DEFEED, Ry NI—I T F 4 FEMiHT 5 5ERE<
Teote, ZOEH72Z &b, ARIO XD IARE IR T 0%
EEE BSIET HEENRVONERE L > TN,

4 VIR EAREN O EA N CR A B L T35 8 OZH A3
TEOEATIEN & 7 URSRE & 725 2 &b, ZhAFIH L CllE
T2 EE L, WRECE RO LS 2BERH 51,

el ey ICSD (2
- GG ®

(C,+Cy)(C,+C, +Cy)

SITAEICHER Lzl z R~ LT\ 5, L& C'D
HARIRAE = 1/ JLrcy ) C RBYT-H05313 Ry & Cp DB

1

(a) electrode
(side view)

(b) pin-contact
due to Ref.[1]

Picture 1  Tube-type
resonator (Octal pins)

Figure 1 Tube-type resonator
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Figure2 Vibration mode of NT-cut resonator
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(a) pin-contact (b) equivalent circuit
Figure 3 NT-cut resonator
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Figure 4 Equivalent circuit of the crystal resonator
with series capacity
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Figure5 Configuration to measure equivalent parameters.
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Table 1 Equivalent parameters of crystal resonator
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(a) oscillator circuit (b) equivalent circuit
Figure 6 Crystal oscillator circuit and its equivalent circuit

Table 2 Parameters of oscillator circuit

Vee[V] | Ret[kQ] | Rep[kQ] | Re[kQ] | Ci[nF] | Cp[nF]

9.0 330 270 3.9 20 10

fr[Hz] R [kQ] Li[H] Co [pF] Q
15000.94 38 1886 313 47X 10°
#Co is including socket’s capacitor.
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(a) output voltage (ve : DC-coupling)
[\ertical:2 V/div, Horizontal: 20 1. s/div]
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(b) crystal current [Vertical: 0.2 mA/div, Horizontal: 20 1 s/div]
Picture 2  Oscillating wave forms
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