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Abstract

By using the thermionic emission model, the L-I-V{(power—-current-voltage) characteristics of a
SCH(seperate confinement heterostructure) QW{(quantum well) laser diode is analytically derived.
We derived the relationships between the bulk carrier density of SCH regions and the confined
carrier density of QW. The L-1I-V characteristics is derived analytically by using current continuity
equations. Solving the ambipolar diffusion equation under the condition of high level injection and
charge neutrality, the current distribution in the SCH regions is considered. Results showed that the
major factor affecting the laser I-V characteristics was the change of potential barrier at the
cladding-SCH interface. Also the series resistance of a laser diode was decreased and the carrier
injection was increased by increasing the forward flux of injection current from cladding to SCH

region.
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Table 1. Device parameters for SCH QW LD.

Parameter Description Value

d FAE 2ol 80 [A]

L, SCH #e] 0125 [ pm |
EQ" | EAR-Ee o] A 1192 [ eV ]

Eg FNEe] oA A 17212 [ eV ]
Agres | HoIA o] 2= whuiy 500[ ¢m” ]
mofmy | FAEL] AR} FEAF 0.0592
mplmy | FASES AT FEAE 0.48
mifmy | SCH 499 A=} f-aef 0071
mi/my | SCH 999 AF f-a4dz 05

na | threshold A7} F& 30x1018 [1 /em? ]

Np | n-EYHe) B Fx 1x1018 [1 /em?® ]

Ny p-ZH3e] JAlE T = 1%1018 [1 /em® ]

B FA$-52] radiative AL A 083%10-10 [ cm®/s ]

A2 Auger AAF AlS 6x10-30 [ em®/s ]

Ay SCH9] nonradiative 2§23} Al 1x108 [1/s 1

Bs SCH®) radiative 2% A5 14X10-10 [ cm®/s]

Co | SCHY| Auger AAE A5 13%10-30 [ cm®/s
D,,D, | SCH9| Az}, 52| HAAS 23828 10.36 [ cm?/s ]
D,,D, | 29| Az}, 4] G4 10272 A73 [ cm?/s ]

a; WA 5[ /em ]

Un 1A 456 [1 /fem ]

r optical confinement factor 0.032

n, ey 42

FEt} 34 Jehde, backward flux & forward flux
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