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Fig. 1 Schematic of VCSEL cross section
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Fig.2 PN junction model of active layer
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Fig. 3 Injected current density and voltage drop of active layer( Inset) along device radius obtained by

quast Fermi level method (a) and PN junction model ( b)
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Fig. 4 Distribution of carrier density along device radius obtained by quastFermi level method ( a) and

PN junction model ( b)
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Fig. 5 Injected current density and voltage drop of active layer( inset) along device radius obtained by

quast Fermi level method (a) and PN junction model (b)
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Fig. 6 Distribution of carrier density along device radius obtained by quasi Fermi level method (a) and

PN junction model ( b)
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Calculation Method of Self- Consistent Distribution of Voltage
and Carrier Density in VCSEL"
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Abstract: Two different methods are introduced, which are quasr Fermi level and pn junction model employed to determine the voltage of ac-

tive layer in VCSEL. For two situations, which are anode voltage ascertained and confinement aperture varying and confinement aperture ascer-

tained and anode voltage varying, the distribution of voltage in the resistive region, distribution of injected current and carrier density in the ac-

tive layer and the voltage drop at laser’ s active region are calculated by using these two methods. Results manifest that the voltage distribution

above active layer merely has no effect on the distribution of carrier density in the active layer, meanwhile the characteristics and applicable

condition of these two methods are outlined. It can be concluded that pn junction model is a reasonable and appropriate approximate method for

the simulation.

Key words: quast Fermi level; pn junction model; VCSEL
EEACC: 8220B
Article ID: 0253-4177(2003) 10- 109306

* Projed supported by National Natural Science Foundation of China ( Nos. 69896260 and 69937010)

Zhao Ding

Lin Shiming

Received 12 November 2002, revised manuseript received 24 February 2003

male, was born in 1977, He is presently working towards his Master degree with focus on the simulation of optoelectronic devices.

male, professor, was born in 1945, Now his major interest includes design and fabrication of optoelectronic devices and OEICG CAD.

©2003 The Chinese Institute of Electronics





