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Relation of Negative Capacitance in LED to Emitting-recombination

TAN Yan-liang'*, YOU Kai-ming', YUAN Hong-zhi’
(1. Depatrment of Physics and Electronics, Hengyang Normal University, Hengyang 421008, China;
2. School of Nuclear Science & Technology , University of South China , Hengyang 421001, China;
3. Hunan Tyen machine LPT. Co. , Hengyang 421005, China)

Abstract; The measurements of forward current-voltage characteristic and forward capacitance-voltage characte-
ristic are the most important methods to study the forward electricity characteristic of light-emitting diodes. For-
ward alternating current (ac) small signal method can be used to measure the capacitance-voltage characteristic
of light-emitting diodes, and negative capacitance can be observed. By analyzing the responds of light-emitting

diodes junction capacitance by the alternating current small signalmethod based on forward direct current, we

found that the current phase of apparent capacitance is behind the phase of voltage % when STQJ <0, leading to

apparent capacitance being negative capacitance in measurement. Additionally, the expression of the negative
capacitance in LED related with the recombination emitting is firstly obtained. By analyzing the responds of
variable capacitance to the alternating current small signal, we also found that the variable capacitance for the
specific parameter can make the phase of current be behind the phase of voltage, leading to the negative capaci-
tance in measurement. The result of theory analysis tallies with the experiment. It was found the negative capa-
citance is valuable for study the electrical characteristics of light-emitting diodes and valuable for the knowledge

to improve the characteristic and parameter relevant the p-n junction internal structure of light-emitting diodes.

Key words: light-emitting diode; negative capacitance; forward alternating current (ac) small signal method ; emitting-recombi-
nation
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