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Abstract

In order to obtain small far field divergence angle and lower threshold current density, a novel
structure of 980 nm InGaAs/GaAs/AlGaAs single quantum well laser based on mode expansion
layers has been designed. The effects of mode expansion layers and lower refractive index layers
on far field divergence and threshold current density have been investigated using Crosslight
software. The calculated results show that the optimized structure has a threshold current density
of 257 A/cm?2 when far field divergence is about 17°. The far field divergence angel can be as low as
15° when the threshold current density is 494 A/cm?Z.
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Har, BEEB— @R, BRI PR R R, MR 5 45 2 1A ARk 5|
EANATHISGE. 980 nm - FARBOE AR RBIDCA BOR S B BAR M IR, (F2 B TIOR3 A U X JE LR
AN, SEHEHFEEEBAIEE K, BEHEOLETE B EMEE, BT 980 nm - S A0 AR 1
WEYIDIRAE &

H RTINS BOR A I BB I — RO B R T . SO, By RES, T
TR A R Rl i T 454, WO a8 10 3 BOR BUR PR E] 24°. Zhu Xiao Pen ZE[2 R4 T8I T
ROEIE 25 KA ) 4% (1) 980 nm = RO 25 Y 2 B BAUA PR 23°. F. Bugge S5[3 1R % S MIRR T
InGaAs % &1 BHEOG 28 1 B IR B FE L4108 200 Alem?, 835 K B8 ff8 20°. Byungjin Ma Z5[4 144k T 2
A N AL 2 GalnP-AlGalnP &1 BB AR S5 14, 28R 37 K UM 2 15.3°. K. H. Hasler % [5]°% H InGaAs
T PR ROl R0 3 A A B ST (DBRYHE L O G e 45 4, #0118 B 37 KU I8/N S 157, A. Pietrzak
S5 [6] R FH B 9 SR (8.6 WUK) Bi i S 4540, 1932 B FHHIOLAR M K EUH N 15.6°. Tl S AL &
[7IFE /N KA B S Ok B A, HL a3 RO A8 M BE FRR B E,  [FIBA R) A0 4 AR KA AR 15 TR ¥
Soohaeng Cho 25 [ il-llid T —FhRFEREE M e 8, BARRHUR T ARRARE] 15° A4, (H2B{E iR
FEHTHEE] 1600 A/em®, HORMIPRS] TN BGRB[0 [10] [11] [12] [13]07 LARRREOLEE
MIE R EUA 2 2047, (RS 0F RME IR 25 B I8 K TS R ik 5 0@ S o a8 .

AR ICAE 980 nm - FARBOLZ B LS M EEAG -, R Crosslight 24 1) Lastip B4 B0
JEEE R SR O AR AT 31, BT TR TR 2RI 5 2 X O A 1Y BRI B A
WEERW. ETHEAY BB, €7 B SAHLESEZAIMA—MEFHRE, &7 —F
FE SRR 0, A BRIRHOERS IE3 K B - R Y R B R S R 2 i S R MR
AT DAA 85 AR O 628 B3 K A

2. SRR D
AHFHOE AT N 50 pm, JEKN 800 pum, 5 IS TR S RN 5% 95%. 980 nm - FAREE
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THMELER): AIRIXA Ing23Gay77As/GaAs i FHF, =TSN 6 nm, HL2JEREH 10 nm. K FEH
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FEAE I 2516 1) BR 2 R FR A — NS T R 2, WE 1 PR, AEERERY R IZ SR
TR R R I e B, 7 PN U 2 T35 BT IOG AR A AT S RO SR i 6 .
B 1R, IR R P & P2 T — AN IR, PN IR I I B IR L AL TR R R AL .
B R e LR B R e, WK KA RER . 15 2 A—Fhr s M N R Uf ot
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Figure 1. Refractive index profile versus distance of the structure with mode expansion layer and
the calculated electric field amplitude at facet
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Figure 2. Refractive index profile versus distance of the novel structures and the calculated elec-
tric field amplitude at facet
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Figure 3. Calculated far field divergence and threshold current density as a function of mode
expansion layer width for the novel structures device
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Figure 4. (a) Calculated far field divergence and threshold current density for the new structure device as a
function of lower refractive index layer width; (b) Calculated confinement factor for the new structure de-
vice as a function of lower refractive index layer width
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Figure 5. (a) Calculated threshold current density and far field divergence as a function of mode expansion layer
Al composition for different lower refractive index layer Al composition(m: X; = 0.4; A: X; =0.45; V: X; =
0.5); (b) Calculated confinement factor as a function of mode expansion layer Al composition for different lower
refractive index layer Al composition (m: X; = 0.4; A: X =0.45; ¥: X, =0.5)
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