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A Design of Temperature Compensation Network
for Quartz Crystal Oscillator
by a Successive Approximation Method

Hideyo Namexkawa and Seiichi HonNpDa

Abstract : — The need for ovenless quartz crystal oscillators having a high
frequency stability over the required temperature range have been evident for
modern communications systems.

Knowledge derived from studies on frequency temperature compensation
techniques indicated the feasibility of developing compensated oscillators providing
a reduction in both required input power and size over conventional oscillator-
assemblies.

However, current experimentally frequency temperature compensated oscilla-
tors arc characterized by difficulty in their design.

The discussion in this paper is related to the systematic of temperature
compensation network for the compensated oscillators by a successive approxi-

mation method employing digital computer.
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Table 1 Original values of Table 2 Calculated compensation voltage
compensation network -
Temperature Compensation
V=7.90[V] B=3500{°K] voltage
R i —20 [°C] 2.364 [V]
’ —15 2. 375
R, 1.056 (k2] =10 2.415
— 5 2.482
0 2.575
Ry, 175.00 [kQ] 5 2.692
10 2.833
15 2.994
R, 264. 480 [kQ] 20 3.174
25 3.370
................. o . e 30 3.579
- ) 35 3.797
R, 80. 467 (kO] 10 1020
45 4. 245
50 4, 467
R 1.943 [kQ] 55 4 683
60 4. 891
65 5.088
% Ry | 2000.00 [kQ] | 70 5.273
i i ! 75 5. 445

Table 3 Computer calculated values of compensation network

V=790V, B=3500{ K], Rep=175.00[kQ7, Ry=2000.00[k]
t = —200 °C, #,=0{ °CJ, #,=20{ °C7, £,=40[°CJ, #,=60[ °C]

o R R | R R
1 0.000(kQ]  223.571(kQ]  76.244[kQ] 0.0007kQ]
. : 0.193 248,159 78. 311 1.283
3 i 0. 345 256. 330 79.041 1.683
4 | 0.547 259. 956 79.538 1.820
5 0.699 261. 890 79 860 1. 880
6 0. 802 263.030 80. 066 1.912
7 0, 868 263.732 43.747 1.931
8 0.910 264.173 80. 281 1.942
9 0. 937 264. 451 80. 333 1.949

10 0. 954 264. 627 80. 367 1.954
11 0. 965 264.739 80. 388 1.957
12 0.971 264. 809 80. 401 1. 958
13 | 0.976 264. 854 80. 409 1. 960
14 ‘ 0. 978 264. 883 80. 415 1. 960
15 | 0. 980 264. 900 80. 418 1. 961

Table 4 A few examples of design for the same compensation voltage
fi= —200°C], t=0[°C], £,=20{°C), £,=40{°C], £,=60["C]

Ex. 1 Ex. 2 | Ex. 3
Vv 7.90 7.90 | 7.90
B(°K] a0 3500 o 3500
R,(kQ] 1.465 1.563 0.215
Ro[kQ] 175. 00 150. 00 200.00
R,(kQ] 569.471 226. 480 303. 742
RkQ] Conie2 69.018 91856
CRekQT 10. 535 1.678 2.248
Re[kQ] 2000.00 2000. 00 200,00
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