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Fig. 1 (a) Equivalent circuit of a Schottky or p=n
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diode without interfacial layer; (b) Parallel model
test circuit for a diode: (¢) Series model test circuit
for a diode: (d) Equivalent circuit of a diode with an

interfacial layer
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Fig. 2 Dependences of apparent resistance R. on
forward bias with different frequencies for Ni/n-
GaN Schottky diodes with n* layer (a) Annealed
diode No. 1: (b) Unannealed diode No. 2 Note
that the value on the top of the curve is the ex—
panded value. The inset in (a) shows measured se-
ries resistance r. of both diodes at various forward
bias voltages. The inset in (b) shows IV plots of

both diodes.
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Fig. 3 Dependence of ideality factor on forward bias
voltage for Ni/n-GaN Schottkv diodes with an n"

layer
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Fig. 4  Dependences of junction capacitance C on
forward bias with different frequencies for the diode
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Table 1
n-GaN Schottky diode No. 3 without n* layer mea-

Electrical characteristics of the unannealed

sured at various forward bias voltages

ViV 1.500 | 2.000 | 2.500 | 3.000 | 3.500 | 4.000 | 4,500 | 5.000

s/ 4611 | 4441 | 4297 | 4168 | 4060 | 3970 | 3897 | 3813

Re/Q 1558 | 1557 | 1556 | 1553 | 1552 | 1552 | 1549 | 1549

Ri/Q 3053 | 2884 | 2741 | 2615 | 2508 | 2418 | 2348 | 2264

Ci/pF 3569 | 3239 | 2945 | 2730 | 2555 | 2433 | 2303 | 2240
n 1.3101]1.2934]1.2740] 1. 2545/ 1. 2365| 1. 2217 | 1. 1959| 1. 1776
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A New Method of Accurate Electrical Characterization
of Semiconductor Diodes at Forward Bias
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Abstract: A new method to analyze the forward electrical characteristics of semiconductor diodes by using series mode is devel-
oped. This method can not only accurately measure the values of series resistance, junction capacitance, junction voltage, and
ideality factor at various forward biases. but also detect and measure an interfacial layer in a real diode. Various n-GaN Schot-
tky diodes are measured by this method, and all the experiment results are consistent with the theoretical analyses. Negative
capacitance (NC) of the junction and the interfacial layer with nonlinear resistance and capacitance are confirmed in GaN

Schottky diodes.
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