Electrodeposition Technology
for Semiconductor and
Semiconductor Packaging

Kazuo Kondo

Seung-Jin Oh
Okayama University

Kenji Takahashi
ASET

Introduction

123




—S Steel sheets
Buda statue in Nara alvanizing
'*a I m — e
£ A » ~—
) — 3 ol ,
g 4 : :
3 1cm
2 T A \ & ~ Bumping
% 100 pm - | |
£ v
]
5 1 pm
[ Cu Damascene‘_#
500 1000 1500 2000

Yearin A.C.
Fig. How small the Electrodeposition technology can go.
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PCB Technologies
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Pattern Plating (Semi Additive)
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Nano porous membrane
New PCB technology by Toshiba © Costwitha sensizing soution

Toshiba review, 57,31(2002)

By T.Hiraoka, Y.Hotta and S.Matake " Merpors merrne
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2 Copper viz

Fig. 2 The process of photoinduced seloctive
plating
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Three dimensional Packaging

High Aspect Cu Electrodeposition Chip Thinning
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Cu bump interconnection by electroless Sn

(20 "m pitch 12 "m square )

Increasing JGB Concentration
* Perfect Fill
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Cycling Voltammetric Stripping (CVS) Method to
Evaluate the Inhibition Effect of JGB
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K. Kondo, et al., J. Japan Inst. Electro. Packaging, 3(7) 606 (2000)

ASET Three Dimensional Packaging become real

( Nikkei Micro Device, April(2002) )
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Copper Damascene

Direct barrier electrodeposition

Direct electrodeposition on TaN barrier layer from fluoroborate solution.

ECS Abstract of 2002 spring, Philadelphia Abs.#525
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Electroless copper via filling

S. Shingubara et al.
Proc. Advanced Metallization Conference 2000
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SEM micrographs of the intial

Cross sectional TEM micrograph of
stage of electroless@pper.

Cu electroless plating

Additive mechanism
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Cross sectional view of via-hole
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l SPS?

E Role of additives (especially SPS)
E Via-bottom mechanism

Background

D.Josell, D.Wheeler, W.H.H}lber, J.E.Bonevich, and

P.Moffat
J. E. S.,148(12)C767-C773(2001)

A.C.West, S.Mayer, and J.Reid
Electrochem. Sohd State Lett . 4(7)C50 C53(2001)
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Philippe M. Vereecken, H.Deligiani, K.T.Kwitniak,
P.C.Andricacos,

2015t Meeting of the ECS, Philadelphia ,Abstract No 517
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Acceleration reaction of deposit growth (SPS)
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/ No accumulation of SPS.

However, the current
density increase with
higher aspect ratio

Pattern cathode Savity.

Accumulatio
n of SPS
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Cross section micrograph
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All of Cu electrodeposition is plated flat.
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Free accelerating
complex ?
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Future targets of
electrodeposition
technologies ?
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