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Eledroless plating is first demonstrated by Brenner
and Riddel in 1946[1], and most advantageous point of
this method is to form the metal films on non-conductive
substrate @& compared with that of eledroplating.
Moreover, the dedroless plating method dces not suffer
from the problem, current distribution, hence it should be
more suitable for depositing wniform films on substrates
with fine and complex geometries. Recently, some high
performance films have been obtained ony using
eledroless plating. There is a posgbility for an
eledrolessplating processto play an important role in the
field of eledronicsindustry due to its various advantages.
Nea future, micro- and nano- devices may be redized
using eledroless plating. In this paper, some gplications
of eledrolessplating methods in the dedronics field were
overviewed on the basis of this points.

EledrolessNi and Ni alloy filmsfor thin film resistor

Eledroless NiP plating is widely used for many
devices such as nonmagnetic underlayer of hard dsk
becaise of easily controllability of film properties by
changing bath composition and codeposition of other
metal. An amorphous NiP films with high phosphorus
content (>10 at%) show a high resistivity and low
temperature efficient of resistance (TCR), so the films
were sometimes used for thin film resistor. However,
amorphous condition films are generally unstable with
annealing at high temperature, and high resistivity was
lost after anneding becaise of resulting structural
changes. Therefore, codeposition of refradory metals, W,
Mo, and Re, in eledroless NiP films were studied to
improve thermal stability and to increase the resitivity
[2]. The NiWP and NiReP show high resistivity
compared with resistivity of NiP films with 150 uQcm,
and espedally Nis;ReyPs film shows high resistivity of
3000 pQcm. Moreover, the resistivity of each films
annealed at 400 — 500 °C showed high value of over 150
pQcm, and the values were very stable compared with
that of NiP film. Espedally, the value of NiReP film was
maintained a a more wnstant level than others, so this
eledroless NiReP films was applied to thin film resistor.
Recatly, higher resistivity NiP based films was
developed using the bath containing the complexing agent
with amino groups, and the amorphous NiP film
depasited from the bath containing diethylenetriamine &
a omplexing agent showed very high resistivity of 5400
pQem [3]. Small amount of carbon was codeposited in
the NiP films from the cmplexing agent, and it was
suggested that high resistivity was redized by this small
amount of impurity.

EledrolessCu and other filmsfor UL S| technologies
Eledrolessplated Cu films have been used as
conductor and connedor in printed circuits board (PCB).
Recently, Cu eledroplating called “Damascene process'
have used for ULSI interconnection technology since
1997 [4], and eledrochemical process has been used in
the field of semiconductor industry. In the nea future,

the pattern dimension was finer and small er, so eledroless
plating to the filed has been attrading attention as the new
and attradive process Y. Shadam-Diamand et al.
reported to applying eledroless Cu plating to ULSI
interconnedion technologies [5]. Moreover, the barrier
layer as suppresson of Cu diffusion is nealed for Cu
interconnedion. It is reported that eledroless CowWP
films was very suitable for barrier layer [5]. We reported
the potential to apply eledroless Ni aloy films such as
NiWP and NiReP to the am of applicaion to barrier layer
[6]. However, the diffusion barrier layer hasto be formed
on interlevel dieledrics of SiO,. Thus, the fabricaion
process of eledroless films on SiO, without sputtered
sed layer was needed. A self-assembled monolayer of
silane were utilized as an adhesion/caayzed layer, and
we succeeled the fabricaion of eledrolessNiReP film on
SO, layer without sputtered seed layer. Although this
processis gill under construction, it has a grea potential
for redization of all-wet process integration for
microeledronics [6].

EledrolessCo and Co dloy filmsfor magnetic devices
Co, Ni, Fe ad their aloy films prepared by
electrochemical processes were widely used for magnetic
recording devises, because of their magnetic properties.
Eledroless CoP and CoP based aloy films had high
coercivity, therefore these films were used for magnetic
recording layer of hard dsk media. In 1981, eledroless
CoNiP film media were utilized by NTT as standard
materials for the PATTY high density storage system [2].
Magnetic properties of the films was grongly influenced
by impurities of metal ion in the plating bath, so
controlling small amount of chemicd agent was very
important to obtain such a magnetic thin films. Magnetic
recrding head has been developed by eledroplating
method since 1979, and till now eledroplating is used for
their developing method. Recently, magnetic recording
density is rapidly increased, so smaller head with higher
performance ®re materials is dgrongly required.
Eledrolessplated soft magnetic films has been attrading
attention as the new and attradive process We have
developed eledroless CoNiFeB soft magnetic films with
high saturation magnetic flux density and low coercivity,
that is required for high density recording core materials
[7]. Now the micro-patterned fabricaion process has
been succealed with eledroless ®ft magnetic thin films
for the head core gplicaion [8]. Therefore, eledroless
high performance soft magnetic film is a candidate as
core materials for higher-density magnetic recording head.

In conclusion, high performance éedroless plated
films could be redized by dtrictly controlling small
amount of chemicd agent in the bath and film
composition, and structure. Eledrolessplating has a high
potential to redize high performance dedronic devices,
and This method becomes much important for the future
in the dedronicsfield.
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