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Fig.1 Equivalent serial circuit of measurement
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Fig.2 Equivalent parallel circuit for measurement
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Fig.3  Apparent capacitance of parallel circuit (a)

and junction capacitance (b)
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Relation of Negative Capacitance in LED to Rotational Frequency

Tan Yanliang"", You Kaiming', Chen Liezun', and Yuan Hongzhi’

(1 Department of Physics and Electronics, Hengyang Normal University, Hengyang 421008, China)
(2 Hunan Tyen Machine LPT. Co, Hengyang 421005, China)

Abstract: Using the forward alternating current (ac) small signal method to measure the capacitance-voltage characteristic of
an LED, negative capacitance can be observed. We propose that this phenomenon is a surface phenomenon, and there is no
real negative capacitance. We further propose that the capacitance of the p-n junction in an LED is equivalent to the variable
capacitance in a certain range of forward voltage. By the corresponding analysis of variable capacitance to the alternating
current small signal, we find that the variable capacitance for certain parameters can shift the phase of the current by =,
leading to negative capacitance in measurement. Additionally, an expression for the negative capacitance in an LED that re-

lates it to the rotational frequency is obtained for the first time.

Key words: light-emitting diode; negative capacitance; forward alternating current small signal method; variable capaci-
tance; rotational frequency
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