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Fig. 1 Threshold current density (a) and reciprocal internal
differential efficiency (b) versus cavity length
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Fig.3 Change of stimulated wavelength with the width of

quantum well

FfEE AIXTRON-2000 £ & & VLB Y < AHKE
BI(MOCVD) #¥ 4%, 4 5l LA TMIn, TMGa, TMAL 2 I
WelE, AsH, S V&E,SiH, # DEZn 3y n BIF p BB
Ze H, (ERERS, A KIBE N 650C. 7£(100) {RF
(110 %4 2° K a1 n* -GaAs FHEE(Si:10"™ em 7*) k4K
WH K n*-GaAs/AlGaAs #8 545 22 /)2 500 nm, N-
Al, ;Ga, (As TERHIZ 1100 nm, Al ,Ga, 3 As THRE

200 nm,GaAs # 42,8 nm B GalnAs B 8 T,
GaAs ¥ 4FL Al, ,Gay s As FF % )2 200 nm, P-Al, ,
Gay ,As FRRH#1JZ 1100 nm, P*-GaAs B i % fi 2
300 nm. FEHMRIEEMAIR 1. ZEFEBCERE
FURF T 43 5IBRH A& F &5 0, X RS R REH
REIXTERI FHOLF HATRR S, RHh T B F PR
FARBOL AR R H B F /1 BRI ot R RS IR R e

K B9E5 3, [R5 LA T B8 , ATTRRAIE T 38844 A
#1 InGaAs/GaAs/AlGaAs ML L

Layer name composition Doping level  thickness
Cap layer P*-GaAs:Zn >5x10%em™® 300 nm
P-chadding P-Al, (Ga, ;,As:Zn 1 x10%cm™® 1100 nm
Waveguide Al, ,Ga, ;As undopped 200 nm
Barrier GaAs undopped nm
QW GalnAs undopped 8 nm
Barrier GaAs undopped nm
Waveguide Al, ,Gag 5 As undopped 200 nm
n-cladding n-Aly (Gag,As:Zn 1 x10%ecm™ 1100 nm
buffer layer n* -GaAs 1x10%em™ 500 nm
substrate n' -GaAs >1x10%ecm™ 350 pm

2 BHhHREETZE

K AVRAE 1 em bar, H @ £~ K LB TT .
H AR cm bar KA AT E R & R AGRITTZHE
HEEREERATETENSH . BRIEELSHZRE
B R THEEEET, R RN TR TR w=
90 pwm, PITAR s =130 pm. —ZEEI|HSHRE
EAnEE 4. S T MHISOLTEM f 3 , R EEOL S K
#idizh#, A H;PO,:H,0, B e EIERR V
AT RRE, T RE BRI mY RIE Ve
FEK—EAFREBE (SN, TR R, 85
2 P & /B (Cr/Au) (JRH N 128 1L (Au/Ge/
Ni/Auw) . §4 BEEZTZHBRERR 1500 pm K
BOLAR 1 om bar. 3 ABEOYSF A B 0 90 E R
(R¥FE<S5%) ,GHEOMESRBE(RHE>5%),
14 P B T BRI TEAHRRILL .

S ctal 1 n-metal layer
- Wdiclectric layer” 9 " active region

M4 ZBFANERFEMTER

Fig. 4 Diagram structure of linear laser array of the chip
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Fig. 5 P-I characteristics of linear laser array
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Fig. 6 The spectra of the 941 nm semiconductor linear
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941 nm 2% Duty Cycle High Output Power Semiconductor Laser Diode Array
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Abstract The relations of the semiconductor laser stimulated wavelength to the width of quantum well and the In
composition in the quantum well are calculated, then the width of quantum well and the In composition in the
quantum well are determined. InGaAs/GaAs/AlGaAs separated confinement heterostructure strained single
quantum well materials was grown by the technology of metal organic chemical vapor deposition (MOCVD). The
peak wavelength of the semiconductor laser linear array with the materials is 940. 5 nm, the full width at half
maximum ( FWHM) is 2.6 nm, the peak output power is 114.7 W (400 ns,50 Hz, drive current 165 A), the slop
efficiency is 0.81 W/A, current density is 103.7 A/cm®, series resistance is 5 m{}, and the 36.9% wall plug
efficiency is reached.

Keywords Metal organic chemical vapor deposition ( MOCVD) ; Semiconductor laser array ; Separate confinement
heterostructure ; Single quantum well
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