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Avalanche Phenomenon at The Ultra Shallow N*-P Silicon Junctions

Jung Yong Lee’

"Div. of Electronics & Information Engineering, Cheongju University

ABSTRACT

Ultra thin Si p-n junctions shallower than 300A were fabricated and biased to the avalanche regime. The ultra thin
junctions were fabricated to be parallel to the surface and exposed to the surface without SiO, layer. Those junctions
emitted white light and electrons when junctions were biased in the avalanche breakdown regime. Therefore, we could
observe the avalanche breakdown region visually. We could also observe the influence of electric field to the current flow
visually by observing the white light which correspond to the avalanche breakdown region. Arrayed diodes emit light
and electrons uniformly at the diode area. But, the reverse leakage current were larger than those of ordinary diodes, and

the breakdown voltage were less than 10V.
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Fig. 1. Cross-section of ultra shallow junction with bias
circuit.
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Fig. 2. p-n junction region patterns: Circular patterns are
ranged from 5 um diameter to 40 um diameter.
There are also arrayed patterns and meander
patterns.
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Fig. 4. SIMS profile: As concentration in a shallow n-type
channel with AsF, ion implantation. C1-1A curve
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Fig. 6. Diode I-V characteristics (a) 40 (un diameter circular
diode; forward: 0.5 mA/V, backward: 0.5mA/5V (b)
10 pm-diameter circular diode; backward: 20 pA/
10V at 77°K and room temperature
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Fig. 7. White light from the avalanche re-gion;
(a) 10 um diameter diode.
(b) arrayed diodes; 8 diodes of 5 im diameter.
(¢) 30 um diameter diode.
(d) arrayed diodes; 6 diodes of 10 um diameter.
(e) meander style diode(10 um width).
(f) 40 pm diameter diode.
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