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Metalli zation onto petterned surfaceof silicon wafer is
one of the important processes for semiconductor device
and MEMS manufaduring. We have developed the
metallizaion process using eledrochemicd method,
espedaly focusing yoon eledroless Ni depaosition on
Si(100) wafer surfacein aqueous akaline solution [1-2].
In our previous work, it was found that the Ni could be
depasited on Si(100) wafer immersed in the pH-adjusted
NiSOs solution without containing any reducing agent
such as NaH2PO.. It was suggested that the Ni depaosition
for this process was acmmpanied by the formation of
silicon oxide, nevertheless, the details has not been
clarified yet.

In the present work, depasition mechanism of Ni on
Si(100 surface in aqueous akaline solution is
investigated in detail by using eledrochemical analyses
and in-situ attenuated total refledion Fourier transform
infrared spedroscopy (ATR FTIR).

N-type Si(100) wafers (8-12 Q cm) were used for the
present work. The wafers were treged with SPM (96 %
H2S0a4 : 30 % H202 = 4 : 1) at 80°C followed by rinsing
with 18 MQ cm deionized (DI) water. The wafers were
immersed in 1.0 % HF for 30 sec to prepare dea,
hydrogen terminated surface Then the wafer surfacewas
mildly oxidized with HPM (36 % HCI : 30 % H20: : H20
=1:1:5)at 80°C followed by rinsing with DI water, and
was gbsequently immersed into agueous akaline
solution containing Ni [0.1 M NiSOs + 0.3 M (NH4)2SO4
aqueous Dlution] at pH 9.0 and 80 °C. The spedmens
were ohserved using a scanning eledron microscope
(SEM). Amount of the Ni deposition was measured using
an inductively coupled Ar plasma spedrophotometer
(ICP). Eledrochemical measurements of the wafers
immersed into aqueous alkali ne solution were caried out
using an Ag/AgCI reference eledrode. Chemicd structure
of the wafer surface in aqueous akaline solution was
monitored using in-situ ATR FTIR measurement.

Figure 1 shows eledrochemicad open circuit potential
(OCP) profile and amount of Ni deposition at eadh
immersing time. The depaosition readion is initiated as
OCP shift toward negative diredion around 1020 sec
(Fig. 1 (1)), and no increse in the amount of Ni
depasition is observed as the OCP shifts positively after
160sec(Fig. 1 (2)). The potential at 160sec(-0.70V vs.
Ag/AQCl) corresponds to a redox potential in this
measurement condition, indicaing that the deposition
readion is lf-ceased.

In order to clarify the origin of OCP shifts at (1) and
(2), the OCP of the wafer in the solution excluding Ni
ion was also measured (Fig. 2). Similar potential shift to

that shown in Fig. 1 is confirmed, indicaing that the
depasition readion mainly affeds with an anodic readion
of Si. Next, the change in chemicd structure of the wafer
surfacein the solution excluding Ni ion was investigated
by the in-situ ATR FTIR measurement. Based upon these
results, deposition process was discussed. A very thin
layer of silicon oxide (ca0.6 nm) on the wafer surfaceby
the HPM was dislved by the ajueous alkaline solution,
and subsequently formed a sub-oxide rich surface & the
OCP shifted negatively around the region (1). The
surface onsists of sub-oxide, Si-Hx and Si-OH bond,
which were dso adive for the anodic readion. Such a
surfacehas been formed during the readion phases. Then,
chemicd structure of S wafer surface was changed
drasticdly as the OCP shifts positively at the region (2)
where the depasition readion was gopped.

From these results, it was considered that the sub-oxide
sites were adive for the depasition readion, and the Ni
depasition spontaneously proceeded by the oxidation of
sub-oxide bonds.
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Figure 1 OCP curve and amount of Ni deposition of the
wafer immersed in aqueous alkaline solution (pH 9.0
80°C).
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Figure 2 OCP curve of the wafer immersed in aqueous
alkaline solution excluding Ni ion (pH 9.0 80°C).



