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Fig. 1. Structure of the double layer(a) and distribu-
tion of the potential(b) at the n- and p-type
Semiconductor-electrolyte interface.
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Fig. 2. Experimental setup to deposit copper spots on
Si substrate by using laser.

Plabo s ApRE 49 BHoE

P el el o
A% g ol A% Atk ool H7blis R AHHE)
do]a] el b zbat e Alvfel we}
7)gho st
Ahgalgl o, olu - poweriz °F 10 KW
Agdoll Abg-gh dalld 8ol 02 Mo} 04 M 3HA-R|

Y gofo]n], ol 100 miv s B4
gol)y2 0.14, 02, 04
ol 25miT
- ool ol xey stage sl Fal g o)

Aalelo).

RE K
‘HF(98%)=10:1 3]+
AT e s

wRxl sy d

IV. A% 2o Y =

14 3e) @iz pd Al /el o &1&1;; 45
W7 FRARE A% BRE nd el sk
BBl 2 B SRS el w g

Ful A& 1000050 98- Abslo|ul ofn] Al A1gk A
R L »§~°‘$ Apele] shal wb g Aol ] oF 4
-o] Ao} mabw) odedell 4] o] A 4 ubgel St
S(cathodic reaction)e] glefu}ios g0 A7), &
"l' 4= HF 2] o,

SR

v

el bl gk el 4

ook mjaal el

Aeitel 4§ )

fele] w
HElE ol
tell 4] oF 4=
Alafal goyef
A Ad o] gla
A v el] A1
BB} 31 A

A ek pa

‘3~r°l A71gke] Ale)stel 44

1471,
43 gpe] o] Alo wolis whako
o4 8
43l )
gl

né Ale] el A5 Ahdel 4]

Aol 4 448 Qg Ao 1 haly

R IR 0 S B

Q7140 Al el 41

grel, daf gelolais felso] Anleis weli:
wpabo iz el gule] lv] el A qliEes

300 pm

Fig. 3. Optical micrograph of Cu pattern deposited on
(@) p-Si, (b) n-Si in liquid copper sulfate solu-
tion.
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Fig. 4. Dependence of the diameter of Cu spots, dopo-
sited on p-Si in 0.2M copper sulfate solution
(100 m/) with HF solution(H,O:HF=10:1, 0.14
ml) on illumination time for CW Ar' laser
powers.
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Fig. 5. Dependence of the diameter of Cu sports, do-
posited on p-Si in 0.2 M copper sulfate solution
(100 m/) with HF solution(H,O:HF=10:1, 0.2
m/) on illumination time for CW Ar~ laser pow-
ers.
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Fig. 7. Optical micrograph of volcano typed Cu spot,
deposited on p-Si in liquid copper sulfate solu-
tion.
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Continuous and Pulsed Laser Induced Copper Deposition

on Silicon(Si) from Liquid Electrolyte
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Maskiess depositon of copper onto n-doped and p-doped Si in an aqueous copper sulfate solution
is investigated. On p-doped Si substrates, microscopic(~ 10 4 m) copper spots are deposited by illumi-
nating continuous wave Ar' laser beam of wavelength 514.5 nm. Copper deposition on n-doped Si
substrates is also achieved by shinning second harmonic pulses (pulse width~25 nsec, A =530 nm)
of a passively Q-switched Nd:YAG laser. The observed deposition is attributed to the electric field
resulting from the Galvanic potential of a semiconductor-electrolyte junction.



