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High Performance 1.3 pm InGaAsN Quantum Well Semiconductor Lasers
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Abstract InGaAsN triple-quantum-well strain-compensated lasers grown by metal organic chemical vapor deposition were fabricated

with pulsed anodic oxidation. Laser output power reached 962 mW in continuous wave mode at room temperature from 100 pm stripe
lasers with a wavelength of 1297 nm and a maximum slope efficiency of 0.42 W/A at 1.5 A current. The threshold current density
was 256 A/cm?. The characteristic temperature of the lasers was 138 K in the linear region (20~80 C ). The lasers operated up to

100 C.
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Table 1 Wafer structure of the InGaAsN strain-

compensated triple-quantum-well lasers

Layer Thickness /nm  Doping /cm™®
GaAs 200 C, 1.4X10"
Aly— 5 GaAs 100 C, 5.0X10Y
Al 5 Gay, 5 As 900 C, 5.0X 10"
Aly~o.5GaAs 200 Undoped
GaAs 35 Undoped
GaAsy s P 12 Undoped
Iny, 35 Gag. 65 Aso. g5 No.15 Quantum well

6.4/7/8

/GaAs/GaAsy s P region, 3 periods
GaAsy 5 P 12 Undoped
GaAs 35 Undoped
Aly 50GaAs 200 Undoped
Al 5Gao.5 As 900 Si, 6.0X10"
Aly— 5 GaAs 100 Si, 5.0X10Y
GaAs 200 Si, 1.0X10"
(100) GaAs substrate Arbitrary Si, 1.0X10%
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= maximum slope efficiency 0.42 W/A
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Room temperature continuous wave light output

power versus injection current for a fabricated 100 pm

X1500 pm InGaAsN laser diode

R-mfifrtEE. B 2 REET InGaAsN BT B
OB REIE iR . INE S ] LU L BOLES S
KT RIA B 962 mW ., FELR M X I8 i B K AHR
WFE K 0.42 W/A, BEHFHA 385 mA, 52Xt
LB BB LI B R 256 A/em”, FE 1.5 A B ERF
RHT WK R 1297 nm (i 1 T F 3k F] 400 mW),
76. 2 mm NE F G F 45 0 S ER A R DG K R
ZE4om UKW, S$HELHERERESZLR 0.3
nm/C. ¥GE 8RR A 0 I8 B R, 7T RLFE 100
CT I, ATLIG W& 47E 20~80 C ¥l Bl R 1E
R 138 K,

100

1297 nm

Intensity /a.u.
= o ®
[=3 < <

[\
(=1
y

0
1285 1290 1295 1300

Wavelength /nm

1305 1310

B 2 BLAEIf) 100 pmX 1500 ym InGaAsN B FBFEOL B 7E
1.5 A B T 6%
Fig. 2 A typical lasing spectrum of the laser at

an injection current of 1.5 A
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