Journal of China Institute of Technology Vol.35-2006.12

R R R AR TR AT Wk B
Fabrication of High-resolution Periodical Structure on
Polycarbonate Thin Film Using Holographic Interferometry

and Electroforming Process
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Abstract

A procedure for prototyping a periodic structure on polycarbonate at submicron
order using holographic interferometry and electroplating metal molding processes is
described. First, holographic interference using a He-Cd (325nm) laser was used to
create periodic line structure on an i-line sub-micron positive photoresist film. Pattern
was then transferred to a metal mold using Nickel-Cobalt electroforming. Final line
pattern on a polycarbonate thin film was form from the metal mold using a hot press
machine. The technique shows accurate control for the transferring of a grating’s period
and depth. The grating pattern on the polycarbonate polymer produced by the metal
mold shows an average of less than 1.7% error in the grating period and an average of
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5.7% error in depth reproduction.
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Ni concentration 70 g/L

Co concentration 1~20% (w/0) in sol.
Boric acid 30~40 g/L

Current density 1~10 ASD (Adm™)
PH 4.0+0.5
Temperature 55+1°C

Agitation Magnetic stirrer

e L]

& Surface distance 7,035 m
Horiz distance(l)  4.043 ym
vert distance 11.685 nm

°- angle 0.166 ©
Surface distance 443,00 rm
Horiz distance 173.44 om

g4 ; i vert distance 33337

O 1} 2.50 5.00 ﬁngh 50,541 ©

Digital Instruments NanoScope
Scan size 5.000 pm
Scan rate 1,100 Hz
Number of samples 256
Inage Data Height
Data scale 400.0 mn

3 4 pm

B— -~ Ultral23 & £ [2(505 nm &4 8P 3 333 nm £ iR R )2 b3 + B icspe v
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Surface distance 4,097 pm
Horiz distance(l)  2.480 nm

Vert distance 4.873 nm
Angle 0.13 0
Surface distance 416.79 o
Horiz distance 133.91 rmn
| Vert distance 292.80

99| mngle £9.070 0
Digital Instruments NanoScope
Scan size 5,000 pm
Scan rate 1,299 4z
Mumber of samples 256
Image Data Height
Data scale 400.0 o

(b)
Wle ~ B & A F %4 S H494 nm Sk 4k T 2 292 nm 4k F & )2 (a) SEM
kg pepeAp (b) AFM Ef B Pe 4R
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