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The formation of nano pillar arrays with p-type silicon
using electrochemical etching

Han Hee Ryu’,

Seong Ho Kong®, Jae Hyun Kim"”

School of Electrical Engineering and Computer Science, Kyungpook National University”
Nano Applied Energy Device Laboratory, Daegu-Gyeongbuk Institute of Science and Technology(DGIST)™

Abstract - The process conditions for fabricating p-type silicon
pillars were optimized by controlling current density, bath
temperature. To get best process flexibility for pillar arrays formation,
three factors affecting pillar formation were changed. First, the
solution bath was designed to keep constant temperature during the
experiment irrespective of external temperature. Second, the counter
Pt electrode was changed from rod type to mesh to obtain uniform
distribution of current density. Third, Cr-Cu alloy electrode instead of
Cu was used to increase electrode current density.
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Si + 2F + 2h -> SiF» (1a)
SiFy + 2HF -> SiFy + Hy (2a)
SAW e Ba4 oo S At Si-H

H 2%s Si-F=

A &3TH2]

SiF4 + 2HF -> H-SiFg (3a)
Si + 4HOH + nh' -> Si(OH)s + (4-n)e (n<4) (4a)
Si(OH)4 —> SiO2 + 2H20 (5a)
Si0s + 6HF > H»SiFg + 2H0 (6a)
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Step 1:
Si3N4 deposition(200 nm)
Equipment : PECVD

patterning / develope
Equipment : Aligner

Step 3:
SisNy etching
Equipment : Dry etcher
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Step 4:
o - - — Si Initial pit (depthl.7 pm)
Equipment : KOH (30 wt%)
Step 5:
Al Deposition (300 nm)
Equipment : Evaporator

Step 6:
SisNy removal
Equipment : BOE (5 min)

Step 7
Electrochemical Etching

<& 1> Process flow diagram
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Teflon Bath | Teflon Hose

p—Si_wafer

Cr—Cu electrode plate
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