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Fabrication and Characteristics of Electroless Ni Bump for Flip Chip Interconnection
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Abstract Electroless Ni plating is applied to form bumps and UBM layer for flip chip interconnection. Characteristics
of electroless Ni are also investigated. Zincate pretreatment is analyzed and plated layer characteristics are investigated
according to variables like temperature, pH and heat treatment. Based on these observations, characteristics depen-
dence to each variables and optimum electroless Ni plating conditions for flip-chip interconnection are suggested.
Electroless Ni has 10wt% P, 60 2 2-cm resistivity, 500HV hardness and amorphous structure. It changes crystallized
structure and hardness increases after heat treatment After interconnection of electroless Ni bumps by ACF flip chip

method, we show their advantages and possibility in microelectronic package applications.
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Solder Wetting Layer
Adhesion / Barrier Layer

> Passivation Layer

(a) under Bump Metallurgy (UBM) of Flip Chip Solder Bump

Electroless Ni/Aubump ¢ nguctive ball

(b) Schematic of Flip Chip using Anisotropic Conductive film(ACF)

Fig. 1. Application of Electroless Ni plating.
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Fig. 2. Electroless Ni bump formation process.
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Fig. 3. SEM images of Al suface with various zincate treatment.
(a) NaOH:ZnO=20:1 (b) NaOH:Zn0O=30:1 (¢) NaOH:ZnO=40:1 (d) NaOH:ZnO=50:1
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Fig. 4. SEM images of various types of zincate pretreatment. (a) simple zincate pretreatment
(b) double zincate treatment (c) double zincate treatment with HNO, (d) triple zincate treatment
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Fig. 5. Linear polarization method with temperature variation.
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Fig. 6. Electroless Ni plating rate with pH variation.
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(a) As-deposited (b) After 300°C-1hour heat treatment
Fig. 7. X-ray diffraction peak changes after heat treatment.
. b) AFM image of electroless Ni
(a) Surface of electroless Ni film ®) 8¢ oless
flim
(c) Vertical section of electroless Ni  (d) Uniform thickness of electroless
film Ni film
Fig. 8. Microstructure of electroless-deposited Ni film.
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(a)Elcroless Ni bup formation
with Au flash in real test chips

FAaarsa 9P A1l E (1999

(b) 3-dimensional image of
Ni/Au bump

(c) Electroless Ni/Au flip
chip on PCB using ACFs

(d) SEM image of ACF
interconnection

Fig. 9. ACF flip- chip interconnection on PCB using electroless Ni/ Au bumps.
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3-5. Low Cost Flip Chip Application
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