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Abstract Electroplated Ni and Ni-W micro-molds using LIGA-like process for replication of micro-components
such as microfluidic parts and micro optical parts have been investigated. In general, it is hard to produce
micro-parts using conventional mechanical processes. Micro-mold formed by LIGA-like process could fabricate
micro-parts with high aspect ratio. In this paper, fabrication and properties of electroplated Ni molds with
varying applied current types as well as those of Ni-W molds were investigated. Ni molds fabricated under
pulse-reverse current showed the highest hardness value of about 160 Hv. Ni-W molds showed the hardness
of about 500 Hv which was much harder than that of Ni electroplated molds. The above results suggested that
high quality micro-molds could be fabricated by using Ni electroplating of pulse-reverse type for core molds and

sequential Ni-W alloys coating.

Key words Micro-mold, Ni electroplating, Ni-W electroplating, replication process

1. M

T

2 vpolAR {A LA, plo]AR FHFEF T HlAl &
Zel ot FbE A ok ey Ak 714 vhse R
= 313V (high aspect ratio)2] HAl FRES A7)
oJg€ ). w24 LIGA(German acronym for Lilthographie,
Galvanoformung, Abformung) 5 #]A2.2)) ¥ (lithography)
g o]§% ¥4 dArt $wd] Y dok e
A Z olgsly vlo]zz BrE Az we =3 9
3 TAo) PirFo|gh £F BE=Z o]f3 Nk Ex=

@] A 1ol & % gl @] Thssithe
ol gtk 2AE W BAE AT 2o Y AY
Al ge 2w gEol JRIAA Atk WA we
=ollA] s glol sbgsiol sh, Z1A13 ol
S 7 AR e ol B2 3
o wj$ Fasl WAL olfste] 5 ol
g 718 FAA1E TRl #7] £ BAS
2o 2ERNNE R71ge] AEH0] Fekio] ) &

‘C:_'J.O
I wl S el

"E-Mail : jspark @keti.re.kr

b wET, ARV T GeS Foh AFRE o
OF Ni BEE AHgsteo] gth? Ni B2 A3 Al
A

Ao A AR A5 971 el Vs S

(Z ol
RA Jb

S

o
oF
L
E
SR
3‘—:
=
HU
Mo
é
it
o
=
i
122
b
forr
=3
% (2
Sir
Mo

oxl
to
N
=
Mg X
(]

1 2 o}u} 2 4z tHi N1W
Wg7dste] gFgeoz Nidll HlE) = %k
=tk e A um o] AolA Ni-W J % =
i &3S Yello] #x A8 AMS HA-s)
5 g3}

N
=

(RA

AL, 0471 o et
_O_E 2a37] A8 Ni-w g Azsie Al
ANE2A e 88 7Fed S Au R

Mg N X orfe tlo i ofl wlo rQ rot
lo
rSL

R TR
ot
°¥°

=135

D Als HitH

==

Ni E%—% AR A7F el wet o2 7] A4S

ZHA "tk B ALoAE Table 19 &3 2749 wat



LIGA-like 28L o83 vjo]=g BRI B8 Nizl Ni-w 23 Az 2 Y

Table 1. Conditions for Ni electroplating.

Table 2. Conditions for Ni-W alloys electroplating.

Nickel sulfamate base

Current : 5 A/dm’

Anode : Nickel round

Cathode : NiCr/Au (500A/1000A)

Sheet resistance : <0.5 Qfem?®
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Fig. 1. Different types of shaped waveform.
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Temp. : 80~85°C

pH : 8.5~9.2

Current : 0.2 A/dm® (direct constant current)
Anode : Nickel round

Cathode : NiCr/Au (500A/1000A)

Sheet resistance : <0.5 Qfem?
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Fig. 4. Surface roughness of three different types of shaped

waveform.
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Fig. 2. SEM views of Ni electroplated surface.
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Fig. 5. Normalized intensity ratio of the Ni(111)/(200) XRD
diffraction patterns versus different types of shaped waveform.
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Fig. 6. Vickers microhardness versus three different types of
shaped waveform.
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Fig. 9. SEM fractural cross section view of Ni-W alloys
electroplating.
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