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Laser Diode Electro-optics Characteristics Improvement by Graded Index
Refractive Index Profile Broadened Waveguide

Seyed Peyman Abbasi, Hamed Varzkari, Mohammad Hossein Mahdieh

Physics Faculty Iranian University Science and Technology, Narmak, Tehran, Iran

Abstract- Thickness and refractive index of waveguide layer determine the electro-optic characteristics in semiconductor lasers.
In this research the stepped refractive index profile was replaced by suitable broadened graded refractive index in waveguide
layer. The results show such design can significantly improve the vertical divergence and threshold current for laser operating
in constant efficiency. In order to preventing of slop efficiency decreasing in broadened waveguide, we proposed the optimum
dopant in n-section of waveguide without extra effective free carrier loss.

Keywords: Diode Laser, Graded refractive Index, Stepped refractive Index, Waveguide.
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Cap layer: p-GaAs 100nm
p-cladding layer: p-AlosGaosAs  1000nm
p-waveguide: p-Alo.4Gao.sAs 500nm
Active layer QW: Alo.o7Gao.gsAs  10nm
n-waveguide: n-Alo.sGao.sAs 500nm
n-cladding layer: n-AlosGaosAs  1000nm
Substrate: GaAs

SN Sl o b LSl (6 5510 )Y

)il 5l ls oo Jslie slady sl izl s )
Oz 50 e osliiul (pu S CanSs oy Sl b
20 B Y 5l eyl Jlade s Lo Sl
5 i ooliinl yg,Se ¥ B ) 5l uzge cilidee glyzeles
sgae o wlinl ol oyl Gile 4l e
hee Voo Ols e pbiws sl p3¥ sz oSyl 3l
S g S Seaglie (B33 W5 Heme 50 2Ty W2y
Ll ln ol b aS ab 6 5 o5l (b 2 4 g5 oo3le
A YV oojlels Jgaz jo omyw LSl il g slaly
Gl Gl L canlans ¥ Jgaz 5l oS aisgSilos .l ouls
G2 il jgazme oo (i LSl 0 e
b L s izl o oo Lol canl jlasl 550 a5 0k o0
Olsr 5 Coml yidon jlade (ol (glaly jrge Ly ol an
o yd G SIS e 855 Sy Olaee 05 e |
ghals liuly jo abnl (b iP5 5l game
szse SYL liels o Bk 5l o o 215
AV b, o oly Lo Voo
Ol lade 5l Gin aey0 Ve sgas B aS 09l o pdlSal

S99 (195 4 e

STEP GRINSCH

structure Structure
Parameter Strucl Struc2 Struc3 Struc4 Struch Struc6 Struc?
WG Thickness 1 1 2 2.3 2.5 2.7 3
WG Al-Content 0.4 0.3-0.5 (linear)
Threshold Current (mA) 569 390 439 486 499 508 523
Confinement Factor (%) 1.6 2.38 2.04 181 1.77 1.74 1.69
Operation Current (mA
fog 2000mW (mA) 2385 2015 2205 2305 2365 2430 2525
Divergence (FWHM) Deg. 41.5° 48.9 42.4 39.7 38.6 37.6 36.3
Efficiency (%) in 2000mwW 49 60 53 51 49 48 46
Series Resistance(mW) 23.8 23.4 23.9 23.6 234 23.3 23.0
Slope Efficiency(W/A) 1.09 1.23 1.04 1.02 0.95 0.91 0.86
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STEP GRINSCH
Parameter Strucl | Struc5 | Struc8
WG Dopant Type Donor
WG Dopant 0-le+17
WG Thickness 1 2.5 2.5
WG Al-Content 0.4 0.3-0.5 (Linear)

Threshold Current (mA) 569 499 507
Confinement Factor (%) 1.6 1.77 1.77

Operation Current (mA)

for 2000mW 2385 2365 2325
Divergence (FWHM) 41.5° 38.6° 38.6°
Efficiency (2W) 49% 49% 51%
Series Resistance(mg) 23.8 234 20.9
Slope Efficiency(W/A) 1.09 0.95 1.04
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