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An Expression of Non-linearity of Variable Capacitance Diode

Susumu OHYA and Yoshiei NAKANO

Abstract

It was found by using the least-square method to capacitance of diodes as a function of
applied voltage that the variable capacitance of diodes can be expressed by the following non-

linear formla ;

c:a(u-

The calculated value of C agrees accurately to the measured

where ¢ and V, are two constants.
capacitance in a wide voltage range.
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Table 2. Error factor of capacitance calculated Table 3. Constants Co, Vo in eq.(1) of variable
using eq.(2) (unit %). Non-linear capacitance.
Vorese | @ 181658 | @ 152688 | ® 152004 case | diode | Yoasured | Calowated | vy
0 0.000 0.000 0.000 @ 151658 70.8 65.629 1.470
1 —0.006 —0.364 —0.424 @ 152688 52.9 49.783 1.419
2 0.036 0.241 0.124 ©) 152094 19.6 18.059 1.769
3 0.107 0.448 —0.057
4 —0.002 0.309 0.339 Lok i
5 —0.142 0.085 0.256 1 il
6 -0.132 0.132 0.766
7 ~0.002 ~0.343 ~0.073 0 v B B %
8 —0.132 —0.344 0.816
9 0.205 —0.683 —0.539 o 06 6 5 5 6 7
10 -0.137 —0.526 0.470 < "
11 —0.097 —0.305 —0.607 _% 04l 5 4 6
12 —0.023 0.113 —0.524 >
13 0.179 0.119 ~0.811 -
14 0.045 0.494 0.353 goy 5 7
15 0.163 0.563 —0.539
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Table 4. Error factor of capacitance calculated

using eq. (1) (unit % ).

VoIsEe | asiess | @ 152688 | 3152004
0 6.261 8.534 7.880
0.1 3.727 — 5.312 4.737
1 — 4.460 — 4.990 = 5.322
2 — 5.347 — 6.474 - 6.829
3 — 4.668 = 6.257 — 6.046
4 = 3651 — 4.671 — 4.704
5 — 2.457 — 3.198 - 3.119
6 — 0.896 — 1.000 - 1.290
7 0.176 — 0.080 0.685
8 1.715 2.581 2.388
9 2.886 2.938 4.545
10 4.542 5.713 5.958
11 6.239 6.260 7.730
12 8.122 8.000 9.501
13 9.533 9.299 11.376
14 11.320 12.178 12.838
15 12.741 12.730 14.546
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