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Figure 2, Electro—luminescence from a Si LED of 40 um

diameter. The distance between white
dotted parallel lines is 40 zm that is same
as the diameter of the light emitting area;
(a) reverse—biased voltage, V. = 8.5V, (b)
V,.=7V,{c) =10V, (d) V. =30V, (e)
V., =50V, and (f) V., = 50 V with longer
exposure time,
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Figure 3. Photomicrograph of the light—emitting
area under dim illumination,
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Figure 4. (a) arrayed n* LEDs in the circular n* channel,
The diameter of each LED is 10 um; (b) a LED
of meander—style in the right rectanguiar n*
channel, The length of the longest luminescent
line is 200 um,
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An Analysis of Design Elements of Silicon Avalanche LED
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It is becoming more difficult to improve the device operating speed by shrinking the size
of semiconductor devices. Therefore, for a new leap forward in the semiconductor industry,
the advent of silicon opto-electronic devices, i.e., silicon photonics is more desperate. Silicon
Avalanche LED is one of the prospective candidates to realize the practical silicon
opto-electronic devices due to its simplicity of fabrication, repeatability, stability, high speed
operation, and compatibility with silicon IC processing. We conducted the measurement of
the electrical characteristics and the observation of the light-emitting phenomena using optical
microscopy. We analyzed the influence of the design elements such as the shape of the
light-emitting area and the depth of the n'-p” junction with simple device modeling and
simulation. We compared the results of simulation and the measurement and explained the
discrepancy between the results of the simulation and the measurement, and the suggestions

for the improvement were given.
Keywords : Avalanche, Silicon, Micro-plasma, Simulation, Pspice
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