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Abstract

Cu is considered as a promising alternative interconnection material to Al-based
interconnection materials in Si-based integrated circuits due to its low resistivity and superior
resistance to the electromigration. New bumping and UBM material systems for solder flip
chip interconnection of Cu pads were investigated using electroless-plated copper (E-Cu) and
electroless—plated nickel (E-Ni) plating methods as low cost alternatives. Optimally designed
E-Ni/E-Cu UBM bilayer material system can be used not only as UBMs for solder bumps
but also as bump itself. Electroless-plated E-Ni/E-Cu bumps assembled using anisotropic
conductive adhesives on an organic substrate is successfully demonstrated and characterized in
this study.

1. Introduction

Z Y M (flip-chip) &71¢ & 71&9 spolo] Ego|u} TAB (Tape Automated Bonding)¥& o
274 H9 A dxe L3y FHEed AL WA g2 V/Og /MW, & Zolg #HEAA
A714 Ao gdd uAA Ay vigelth EHY A&7ied A F /AR EFHeY &
€ ol 8% HE Iy vlEy & Pz BRE + Uth

oo w=A vigo]l Bdflel nAHg, EFs go wek Ao HHEIL v $ wWE £E=2
Z74stn Yol 2 FH= w=A o 2g=g o FUHAI] Astd AFe] HLE
interconnect =49 F8 Aol ARz gov oz ¢l 7|&9 &FnE (2.66uchm-cm)dl] H| 3}
o BlA o] g Wk ojel (1.67uohm-cm), electromigrationo] gt H&FAe] 58 F& A}
g8tE 71go)l 73S w3 YoH1]l 2 ofF7tA] o]#§ Cu electrode® AH&3aE ol EH
A H&EE o887 A% dFE A9 vHlE Cu padd €8 + A& €9 358 UBM ¥ H
£ H&5E WX gystemS design 3t AF7F v]$ HQE AFHo|o

B AT Ee Fds Fa 2 FAd8 Ud =F WYE o839 Cu paddl H& 7t A7t
go] &) £ 3 #1458 UBM 84 3% 71&¢7 ¥ &£ H&EE HE #2& AdeRz, 714
H 9 W7H Hg2EE YA

2. Experimental
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3. Results and Discussion
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Fig. 1 Schematic diagram of flip chip bump for Cu pads
(a) solder bump (b) non-solder bump

Fig. 2. Cross-section BS-SEM images of electroless UBM/Pb-Sn-Ag solder interface.
(a) E-Cu UBM, (b) solder/E-Cu after 1 reflow, (¢) solder/E-Cu after 4 reflow,
(d) E-Ni/E-Cu UBM, (e) solder/E-Ni/E-Cu after 1 reflow, (f) solder/E-Ni/E-Cu after 4 reflow
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Fig. 3. Top view of PbSnAg Solder Bump on an E-Ni/E-Cu A UBM
after Ball Shear test. (a) reflow 1, (b) reflow 2, (c) reflow 3, (d) reflow 4

Fig. 4. Top view of PbSnAg Solder Bump on E~-Cu UBM after Ball Shear test
(a) 3.5 mm E-Cu A after reflow 1, (b) 35 mm E-Cu A after reflow 4,
(c) 5 mm E-Cu B after reflow 1, (d) 5 mm E-Cu B after reflow 4
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