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Table 1 Epitaxy structure of a 1 550 nm NPN type
HBTL based on InP

o Thickness/ Doping/

No  Layer Composition .
nm (X10"™ « em™*)
20 E Contact Iny. 55 Gag, 47 As 200 Zn: 20
19 Cladding InP 1700 Zn: 0.7 nb
18  Cladding InP 100 Undoped
17 B Contact Ino. 76 Gao. 21 Aso 55P0 47 50 Si: 3
16 Waveguide Ing 76 Gao, 24 Aso. 53 Po, 47 40 Si: 1.5
15 Waveguide Ing, 75 Gao, 24 Aso. 53 Po. 47 10 Undoped
14 Well-3  Ing. g Gag, 19 Aso 75Po. 22 6 Undoped
13 Barrier Ing 76Gao, 24 Aso.53Po. 47 9 Undoped
12 Well-2  1Ing g1 Gag 19 Asy 75 Po. 22 6 Undoped
11 Barrier Ino. 76 Gao. 20 Aso. 55P0. 47 9 Undoped
10 Well-1  Ing g1 Gag, 19 Aso. 75 Po. 22 6 Undoped
9  Waveguide Ing, 76 Gay, 24 Aso.53Po. 47 10 Undoped
8  Waveguide Ing, 76Gao, 20 Aso, 53 Po. 47 20 Si: 1
7 Collector Ing 76Gao. 21 Aso. 55 Po. 17 50 Undoped
In, ,Ga,As, P,
6  Collector o 20 Undoped
y=0—>0.53

5  Collector InP 100 Undoped
4 Cladding InP 1 800 Zn: 0.7
3 C Contact Iny. 55 Gag, 47 As 400 Zn: 20
2 Buffer InP 1000 Zn: 0.7
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Fig. 1 Cross section, the bias, and the current distribution

sketch of the device
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Fig. 2 Curves of optical power vs. base current and the

collector current vs. base current curves by the

simulation
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Design and Epitaxy of the Material for a 1 550 nm PNP InGaAsP-InP
Heterojunction Bipolar Transistor Laser

DUAN Zi-gang, CHAI Guang-yue
(Key Laboratory of Optoelectronic Devices and Systems, Ministry of Education and Guangdong Province ,
Shenzhen University , Shenzhen, Guangdong 518060, China)

Abstract : Based on device simulation, an epitaxy structure with silicon doped base of a PNP InGaAsP-InP
MQW transistor laser (HBTL) at 1 550 nm is designed and realized by MOCVD. Due to its much smaller
diffusion coefficient and shorter diffusion length compared to the P dopant in the NPN HBTL, silicon as N
dopant in the base perform with higher stability. Therefore, the active material with higher optical quality
of PNP HBTL can be obtained easier than that of NPN HBTL. In addition, B type Ohmic contact can be
realized easier than P type. The N doping density can be reduced compared to NPN HBTL benefiting to
reducing both the optical loss and carrier recombination in the base. And therefore, both the lower
threshold and higher stimulation power of the HBTL can be obtained. The result of PL spectrum
measurement of the epitaxied material shows high peak intensity and as narrow as 65. 1 nm FWHM which
demonstrates good optical quality of the material.

Key words: Transistor laser; Epitaxy structure; Dopant diffusion; Quantum well degradation
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