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High-Saturation Current 14xx nm Strained Quantum Well Lasers
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Abstract The research of the 14xx nm strained quantum well (SQW) lasers is reported. The 14xx nm AlGalnAs/
AllnAs/InP SQW lasers with tapered gain regions emitting at 1430 nm are fabricated. The SQW epitaxial structure
is grown by metal organic chemical vapor deposition (MOCVD) and ridge-type waveguide structure with tapered
gain regions is used as laser core. The process of preparing double-channel ridge-type waveguide laser epitaxial
structure includes lithographic, etching, metallization (P-side: sputtering TiPtAu, N-side: evaporating AuGeNi),
facet coating with electron cyclotron resonance (ECR) method (HR Chigh reflective coatings) = 90%, AR
(antireflective coatings) =5%), and thinning. The P-side-up-mounted devices with TO3 package are measured.
The output power above 440 mW and the saturation current above 3 A have been achieved. The measured far-field
divergence angle is 40°X 14°,
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Fig. 2 Schematic diagram of device structure
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Table 1 Epitaxial structure

InGaAs 0.2 pm P=1X10* cm*®
InP 1.5 ym P =1X10"% cm™
AllnAs 100 nm P =1X10" ecm™®
AlGalnAs 70nm A =1.1pum
MQwW X4

AlGalnAs 70nm  A=1.1pum
AllnAs 100 nom N =5X10" em™?

0.5 um N=1X10" em™®
N =5X10" ecm ® S-doped

InP buffer layer
InP substrate

R K 52 B » 15 B8 OBUIA B B U S OB A
B LA W& BERK N 1200 pm 2344, HRBEH
BATET A HH 2 3R, X 2% i T AT 48 B, AR=500,
HR=90%, LA P & F I R AU L.

3 AR

B 3 S AL P T WOt A% K6 Dy F e AR sl R
FOAR 22 5k b £ . R ASE £ O I T FRWT 3K 440



2 BB SF: BIRAHR 14xx nm AR BT B BOBES K BT 163

mW DL b, 2 EARIFH R BT, AR 3 RAKSGWH /EH AlGalnAs A & FHHEOLE,
AV L, B4 HEXNKEGSE, TUEHEE  EHEEBERH B EREIH 440 mW, lATHER 3 A
HOTHIES RBA R 40°, PT84 LT Y R A Db, BEFTMIZESEBMAR 40°,F17H Mzl
K 14°, B5 P K 1430 nm, KA R 14, B K 1430 nm,

500 5

5 ¥ X W
1 Li Xiangin. State of the art and future trend of optical amplifiers
400 . 4 [J]. Optical Communication Technology, 2002, 26(4) :6~9
ZHE . ERARSBRIREARLT]. L@BFHEK, 2002, 26(4):

6~9
/ 2 Ning Yongqgiang, Gao Xin, Wang Lijun e al.. Lasing
300 3

characteristics of InGaAs/GaAs ridge-like quantum dots laser
[T]. Chinese J. Lasers, 2002, A29(4):293~297
THKE. B K ELE % . InGaAs/GaAs B FREH B
200 2 BB P Esk, 2002, A29(4):293~297
/ O s 3 C. Lindsey, P. Derry, A. Yariv. Tailored-gain broad-area
;: e ] semiconductor laser with single-lobed diffraction-limited far-field
,/7 ” ‘ pattern [J]. Electron. Lett. , 1985, 21(16):671~673
100 1 4 S. H. Cho, S. Fox, F. G. Johnson et al.. 1. 9-W quasi-CW
/ ‘ from a near-diffraction-limited 1. 55-ym InGaAsP-InP tapered
/ v laser [J]. IEEE Photon. Technol. Letr. , 1998, 10(8):1091~
0 0 1093
0 15 3.0 5 E. S. Kintzer, J. N. Walpole, S. R. Chinn e al.. High-
Current /A power, strained-layer amplifiers and lasers with tapered gain
regions [J]. IEEE Photon. Technol. Lett. , 1993, 5(6):605~
3 i Ot zh - v i 4% 608
6 S. R. Eelmic, G. A. Evans, T. M. Chou & al.. Single
frequency 1550-nm AlGalnAs-InP tapered high-power laser

Voltage /V

Output power /mW

Fig. 3 Output power versus input current

/7 i with a distributed Bragg reflector [J]. IEEE Photon. Technol.
~ | I\ Lett. , 2002, 14(7) :890~892
;/ { “\ 7 A. Mathur, M. Fisher, M. Ziariet al.. Very high power 1. 48
'\3, / \ pm semiconductor lasers [J]. Electron. Lett., 1999, 35(12).
z i 983~985
2 30 0 +30
= 2T 8 J. P. Donnelly, J. N. Walploe, S. H. Groves & al.. 1. 5-pym
2 /‘f \\ tapered-gain-region lasers with high-CW output powers [J].
= E N IEEE Photon. Technol. Lett. , 1998, 10(10) :1377~1379
e s 9 P. Salet, F. Gérard, T. Fillion e al.. 1. 1-W continuous-wave
T 1480-nm semiconductor lasers with distributed electrodes for
-60 0 +60) mode shaping [J]. IEEE Photon. Technol. Lett., 1998, 10
Far-field angle /( °) (12) :1706~1708
;: \ 10 Wang Tao, Wang Zhengxuan, Huang Dexiu. Finite element
£ | analysis of the tapered-rib semiconductor optical amplifier [J].
z /‘\/’ \k Acta Optica Sinica, 2003, 23(3) ;341~347
5 ¥ E %.EIE®,EEG. BREFEHERAERRENART
S J \ SAH0I]. A% 2|, 2003, 23(3):341~347
& j 11 W. K. Bruns, A. F. Milton, A. B. Lee. Optical waveguide
T S| parabolic coupling horns [J]. Appl. Phys. Lett., 1977, 30
= 1400 1420 1440 (1):28~30
Wavelength /am 12 A. Fenner Milton, Wimliam K. Burns. Mode coupling in
optical waveguide horns [J]. IEEE J. Quantum Electron. ,
A4 mgAEmEK 1977, QE-13(10) : 828~835

Fig. 4 Farfield angle and wavelength distributions 13 Stephane Mariojouls, Stefan Morgott, Alexis Schmitt e al..
Modeling of the performance of high-brightness tapered lasers
[C]. SPIE, 2000, 3944:395~406

14 Paul G. Suchoski, Jr., Ramu V. Remaswamy. Design of

of laser intensity

4 4% YA single-mode step-tapered waveguide sections [J]. IEEE J.
=B -“:‘ Quantum Electron. , 1987, QE-23(2) :205~211

15 J. P. Donnelly, J. N. Walpole, S. H. Groves e al.. High-

%Jﬁ%&%iﬁgﬁ—‘& Eﬁﬁ&@%%%ﬂf’ﬁ@ﬁﬁ%ﬁ power 1. 5-ym tapered-gain-region lasers [C]. SPIE, 1998,

W 28 T LA 51K G BB 1k 30 % A ok 3284:50~62



