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Modulation Properties of Multi Quantum Wells Laser Analyzed by
A Three-level Model in SPICE

ZHAO Xu KANG Xiao-li SONG Nan-xin WANG Ming-hua
£ Department of Information Science & Electronic EngineeringE~Zhejiang UniversityE-Hangzhou 310027£0

Abstract A study of equivalent circuit model of MQW lasers derived from three-level rate equations is carried out. It can explain

the carrier distributionE~which can not be explained by traditional two-level model. The simulation of modulation behavior is

implemented in SPICE. Results of various modulation properties from the simulator are discussed. EspeciallyE-the scheme was

implemented in a hierarchic wayE-which provides a much easier management and a help to realize photonic design automation
£7PDAEO
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Table 1 Values and descriptions of all parameters used in MQW laser simulatiof™£*"

Parameter Value Units Description

e 1.602¢-19 C Charge of the electron
T4 50 ps Ambipolar diffusion time across SCH region
T, 10 ns Non-radiative carrier lifetime
T, 1 ps Carrier lifetime in gateway state

Teap 1 ps Ambipolar capture time

Tesc 100 ps Ambipolar escape time
Tp 0.46 ps Ambipolar transport time across barriers
V, 7.5¢7 m/s Group velocity

Go 950 /cm Gain parameter

3 Se-17 Gain suppression factor

r, 0.0235 Optical cofinement factor
7, 2.47 ps Photon lifetime

20mA

Casrier density/cm ™"

T 15 L0 %5 50 35 5o
‘Well number from p -side
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Fig.4 Carrier distribution
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Solid and dotted lines represent I, =1.5 and 1.2/ Erespectively
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Fig.7 Pulse response under bias conditions
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