
-209-

* 

Department of Mechanical Engineering, National Central University, Chung-Li, Taiwan 320, R.O.C.

**

Micro-Electro-Mechanical Systems Research Div., Mechanical Industry Research Laboratories, 

Industrial Technology Research Institute, Chu-Tung, Taiwan 310,R.O.C.

209 218 91 9

Journal of Chinese Corrosion Engineering, Vol.16 No.3, PP. 209~218 (2002)

n- 100

Photo-Electrochemical Corrosion on the 

n-type (100) Silicon Single Crystal

J.C.Lin , C.C.Tsai , W.C.Hsiao , C.M.Lai , Z.Y.Huang

ABSTRACT
Photo-electrochemical etching of n-type (100) silicon single crystal in fluoride solution has

been investigated. The etching rate of the silicon is enhanced in fluoride solution ( aM ) by

addition of cM CC01. The etching rate is accelerated in the presence of UV-visible light. Anodic

polarization of the photo-electrochemical system etched in fluoride solution demonstrated that the

etching rate is affected by various additives.  The etching rate of the n-type Si(100) in solution C (

containing aM HF + cM CC01 ) is faster than that in any other solutions ( A B D and E ) . The

pores etched in solution D  ( aM HF + dM CC02 ) show smooth morphology even the etching rate

is slightly slower than in solution C.
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1       

Table 1 Etchants used in this study

1 (a)   

Fig 1 (a) Pre-etching chemically of the n-type Si(100).

1 (b)    

Fig 1 (b) Schematic patterns obtained from chemically

pre-etched silicon. (x is the edge length of the

square; y is the gap between two square

patterns.)

2     

Fig 2   Apparatus for photo-electrochemical study.

3        

Fig 3      A flow chart for photo-electrochemical etching

of the n-type Si 100 .
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4 a 300K

A bM CC01

B cM CC01

C

Fig 4 a The photo-electrochemical behavior of n-

type silicon in A aM HF B aM HF +

bM CC01 C aM HF + cM CC01 of 300K

in the dark. 

4 b 300K 50W 20000

A AL B

BL C CL

Fig 4 b The photo-electrochemical behavior of n-

type silicon in A aM HF B aM HF +

bM CC01 C aM HF + cM CC01 of 300K

with an  illumination of 50W UV-Visible light.

5      1 300K D

50W 20000

Fig 5   The photo-electrochemical behavior of n-type

silicon in D solution aM HF + dM CC02 of

300K in the dark and with an illumination of

50W UV-Visible light at 20000Lx.

6     

V= Eb mV t =

t1s SEM

Fig 6   Etching depth estimated by scanning electron

micrographs for a n-type Si 100 in various

photoelectrochemical etched etching solution. 
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7 a aM HF + cM CC01 Eb  mV

t2s

Fig 7 a Cross-section of the SEM micrographs for a

n-type Si 100 potentiostatically etched at

Eb mV in aM HF + cM CC01 solution for t2s.

7 b aM HF + dM CC02 Eb mV

t2s

Fig 7 b Cross-section of the SEM micrographs for a

n-type Si 100 potentiostatically etched at

Eb mV in aM HF + cM CC02 solution for t2s.
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Fig 8  Potentiodynamic polarization curves for samples

W
4-6

W
4-8

and W
4-12

in etching solution D with

an illumination of 50W UV-Visible light.
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Fig 9   Potentiodynamic polarization curves for samples

W
2-4

W
4-8

and W
6-12

in etching solution D with

an illumination of 50W UV-Visible light.

-216-

91 9



W
4-6

W
4-8 

W
4-12

10    W4-6 W4-8 W4-12 300K

50W 20000Lx D

V = Eb mV t =

t3s

Fig 10 Cross-section of the SEM micrographs for samples

W4-6 W4-8 and W4-12 etched

potentiostatically at Eb mV in etching solution D

with an illumination of 50W UV-Visible light.
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SEM

Fig 11 Cross-section of the SEM micrographs for

samples W
2-4

W
4-8

and W
6-12

etched

potentiostatically at Eb mV in etching solution D

with an illumination of 50W UV-Visible light.
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Fig 12   Potentiodynamic polarization curves for  samples

W
00

W
2-3

W
2-4 

and W
2-6

in etching solution D

with an illumination of 50W UV-Visible light.
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Fig 13   Potentiodynamic polarization curves for  samples

W
00

W
4-6-n

W
4-8-n

W
4-12-n

in etching solution

D with an illumination of 50W UV-Visible

light.
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A

C

14   W
4-6-n

V = Eb

mV t = t3s A C

Fig 14 Cross-section SEM micrographs for the W
4-6-n

etched potentiostatically at Eb mV for t2s in A

and C etching solutions with an illumination of

50W UV-Visible light.

C

D

15   W
4-6-n

V = Eb

mV t =t3s C D

SEM

Fig 15 Cross-section SEM micrographs for the W
4-6-n

etched potentiostatically at Eb mV for t2s in C

and D etching solutions with an illumination of

50W UV-Visible light.
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