[= F] F=A=EeEA
Kor. J. Mater. Res.
Vol. 18, No. 6 (2008)

Cu ECMP 24dA A3

Z:}

A - A4 -

Aghsta F4)

A=
=¥t

o|

DOI: 10.3740/MRSK.2008.18.6.334

ArtA gl PA= 9F

B zgar . uap
*gredristan o] @ ey 5w}

The Effect of Electrolytes on Polshing Behavior in Cu ECMP

Tae-Young Kwon, In-Kwon Kim, Tae-Gon Kim, Byung-Gwun Cho* and Jin-Goo Park’

Department of Materials Engineering, Hanyang University, Sa-1-Dong, Gyeonggi-Do, Ansan, South Korea, 426-791
*Department of Bio-nano Technology, Hanyang University, Sa-1-Dong, Gyeonggi-Do, Ansan, South Korea, 426-791

(2008 49 169 FHS : 2008 6¥€ 17 A=)

Abstract The purpose of this study is to characterize various electrolytes on electrochemical mechanical
planarization (ECMP). The ECMP system was modified from conventional CMP system to measure the
potentiodynamic curve and removal rate of Cu. The potentiodynamic curves were measured in static and
dynamic states in investigated electrolytes using a potentiostat for the evaluation of the polishing behavior on
ECMP. KOH (alkaline) and NaNOs (salt) were selected as electrolytes which have high conductivity. In static
and dynamic states, the corrosion potential decreased and the corrosion current increased as a function of the
electrolyte concentration. But, the electrochemical reaction was prevented by mechanical polishing effect in the
dynamic state. The static etch and removal rate were measured as functions of concentration and applied
voltage. When NaNO; was used, the dissolution was much faster than that of KOH. It was concluded that
the removal rate was strongly depended on electrochemical dissolution. The removal rate increased up to

350 nm/min in NaNOs based electrolyte.
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Cu ECMP, potentiodynamic curve, KOH, NaNOs;, electrochemical reaction.
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Fig. 2. Potentiodynamic curve of Cu surface in KOH electrolyte
as a function of its concentration.

(a)
Fig. 3. SEM images of Cu surface in KOH(0.5 wt.%) electrolyte at applied potential of (a) 0.3V and (b) 1.5 V.

(b)
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Fig. 4. Potentiodynamic curve of Cu surface in NaNOj electrolyte
as a function of its concentration.
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Fig. 5. SEM images of Cu surface in NaNOs(0.5 wt.%) electrolyte at applied potential of (a) 0.3V and (b) 1.5 V.

20

e KOH 5 W% (static)
— —KOH 5 wit% {dynamic : 0 rpm 1 psi)
KOH 5 wit% {dynamic : 30 rpm 1 psi)

B
05 =

E (V vs. SHE)
& 5 &

o
o

[ T T R BT TP RO BT R ST
1E-10 1E-9 1E-8 1E-7 1E-6 1E-5 1E4 1E-2 001 04
1 (AVem’)

(b)

Fig. 6. Potentiodynamic curves of Cu in KOH electrolyte at static state and table rotation speed of 0 rpm and 30 rpm; KOH (a)

0.5 wt.%, (b) 5 wt.%.



Cu ECMP 3kl afjlo] dAnpAze wixle ¥ 337

Ly
=1

—=—NaNO, 0.5 wt% (static)

= = MNaNO, 0.5 wt% (30 rpm) 30 rpm

in
T

static—

=l
T

E (V vs. SHE)
(=]
o

g
T
J\
‘Y b

05F

-1.0

1E-10 1E-9 1E-8 1E-7 1E6 1E-5 1E4 1E-3 001 01
1 (Alem?)
(a)

20
—a—NaNO, 5 wt% (static)

|| == ==NaNO, 5 wt% {30 rpm)

n

30 rpm
S

static

o
—

N

E (V vs. SHE)
=
n
T

o L
=
T

‘\':4\
05k
10 il oot ot el it il il oot o
1E-10 1E-% 1E-8 1E-7 1E6 1E-5 1E4 1E-3 001 041
1 (Alem?)

(b)

Fig. 7. Potentiodynamic curves of Cu in NaNOj electrolyte at static state and table rotation speed of 30 rpm; NaNO; (a) 0.5 wt.%,

(b) 5 Wt.%.
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function of applied potential.
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