5521 %55 10 W) S N Vol. 21, No. 10
2000 4 10 JI CHINESE JOURNAL OF SEMICONDUCTORS Oct.. 2000

W AT KME InGaAs/InAlAs 8 FREE 28

MR SRk RAUE EAE

(op R B e AR TP SRR R R 9080 %, JEst 100083)

T I FH AR R 0 W O DS A= 3. 53, Tum W4 74006 %, 4 9% 20pm,
e 1 6mm [ IneGai- «As/Tny Ali- v As b T2 OE 85 O sk B0 a8 30 v 34 S . 7 due A g H o
b (R 3 A O T R4k 30min UL E.

FEEIE: L GUBGEOG 8 A R AN E
PACC: 4255; 7865; 7361 EEACC: 4320]: 2520D
FESES: TN248. 4 WHRARIRED: A XEHS: 02534177(2000) 10-1038-03

Strain-Compensated InGaAs/InAlAs OQuantum Cascade Laser

LIU Feng—qi, ZHANG Yong—=zhao, ZHANG Quan-sheng and WANG Zhan-guo
(Laboratory of Semiconductor Materials Science, Institute of Semiconductors,
The Chinese Academy of Science, Beijing 100083, China)

Received 3 July 2000

Abstract: Growth of quantum cascade lasers based on straincompensated In«Gai- «As/InyAli- yAs and op-
erating at a wavelength A=3. 5—3. 7 micron is reported. Quasi-continuous wave operation at room-tem—
perature (RT) has been achieved. For a 1.6mm cavity length and 20 micron ridge-w aveguide width. quasi-

continuous wave lasing operation at RT persists more than 30 min.
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FIG. 1 Schematic Conduction Band of One Stage
Structure Under Positive Bias Condition

Injection/relaxation region is partially n4ype doped.
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FIG.3 Double X-Ray Diffraction Spectra for a 25 period InGaAs/InAlAs Quantum Cascade
Laser Waveguide Core (a) and a Complete Quantum Cascade Laser Structure Based on
Strain-Compensated (b) for Ino ssGao. 4sAs/Ino.sAlo.sAs Grown on InP Substrate
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FIG. 3 Room Temperature Quasi-Continuous Wave Lasing Spectrum of Strain-Compensated Ino.ss

Gao.asAs/Ino.sAlo.sAs Quantum Cascade Laser Grown on InP Substrate (a) and Corresponding Cur-

rent-Optical Qutput Power ( Relative Value) Curve (h). The device size is W= 20ps, L= 1. 6mm. duty

cycle is 7. 2us/165us, current density J= 6kA/cm?. and the lasing wavelength A= 3. Tum.
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