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Effect of Indium Tin Oxide as Transparent Conductive
Layer on Shallow Surface Relief VCSEL
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Abstract: The mode stability of shallow surface relief vertical cavity surface emitting laser ( VCSEL)

is constrained by the nonuniform current density distribution in the active region. In order to solve
this problem a new type of structure was put forward in which indium tin oxide ( ITO) transparent
conductive layer was employed in shallow surface relief VCSEL. This structure not only can increase
the threshold gain of the higher-order modes but also can improve the gain of fundamental model and
strengthen the suppressive effect of fundamental mode on higher order mode. The influence of the
ITO thickness on the threshold gain and the effect of ITO on the current density distribution in active
region are studied. It is found that the suppressive effect of fundamental mode on higher order mode
is strongest when the thickness of ITO is integral multiples of the half wavelength. The gain of funda—
mental mode increases and the gain of higher order decreases with the improving of the current den—
sity distribution in the active region of VCSEL and at the same time the series resistance and the

voltage are also reduced.
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Table 1  Conductivity of each layer
/wm /wm /pm /(S*m™)
P 0.3 30 60 6 x 107
P DBR 2.8 60 2.76 x 10*
0.1 30 60 1x107°
0.15 15 30 1x107°
0.28 60 7.3 x10*
0.23 1000 pm 590
N  DBR 5.78 1000 pm 5.9%x10°
5 1 000 pwm 4.5 x10*
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