EE 232 Lightwave Devices
Lecture 13: Quantum Well Laser

Reading: Chuang, Sec. 10.3

Instructor: Ming C. Wu

University of California, Berkeley
Electrical Engineering and Computer Sciences Dept.
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Advantages of Quantum Well Lasers
(1) Low threshold current density:

Compare fundamental material property

— Transparency current density
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(2) Higher differential gain — Larger bandwidth:
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(3) Lower chirp:

Smaller wavelength shift when the laser is directly modulated
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Transparency Condition

(Bernard-Duraffourg
Inversion Condition)
AF=F.-F, =FE,
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Transparency Carrier Concentration in QW
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For GaAs (mZ = 0.067m0,mz =0.5m,)
A=1.56, N=N"-A=10" cm™
Note: N is independent of L_



Transparency Condition

(Bernard-Duraffourg
Inversion Condition)
AF=F.-F, =FE,
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Transparency Carrier Concentration in Bulk

At transparency: F.-F, =E_.-E,
or F.-E.=F -E,
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Hole concentration: “. FV > F .
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For GaAs (m_ =0.067m ,m, =0.5m,)
A=2.15 N=9x10" cm™



