2006HE &/ SfsEIEL)S EIFEEE 20061 58, 2T A%

Eutectic Au—20Sn solder 9} CWwENIG 7] &3}9] AR ur-g

Interfacial Reactions Between Au—-20Sn Solder and Cu Substrate

with or without ENIG plating layer

A4, #449, 3sF
Agadan JiAFed

ABSTRACT

Eutectic Au-20Sn solder has been widely used for optoelectronic packages because of fluxless
soldering process and thus are particularly valuable for many applications such as biomedical,
photonic, and MEMS devices that can not use any flux. Also when good joint strength, superior
resistance to corrosion, whisker-free, and good thermal conductivity are demanded, eutectic
Au-20Sn solder can be satisfied with above-mentions best. In this study, we tried to know the
interfacial reactions between Au—20Sn solder and Cu substrate with or without ENIG plating layer.
In the results, Au—Cu-Sn ternary phases were formed at the Au-20Sn/Cu substrate, and Au-Ni-Sn,
Au-Ni-Cu-Sn phases were formed at the Au-20Sn/ENIG substrate.

1. A € Zo] Au9 %ol thE Yo Hdto FHoz

¥ melting temperature 7} H|XFH F&

Au-20Sn FAR4TE opto-electronic chip  solder & YWH O F hard solder & E&sl1
packaginig ol F2 AHEHvu Pb 4¥el YT gloh Hard solder & YWH 2 soft solder &
lead-free solder 2% Aubump ¢} padel flux& wHlm 349< W © %L melting point ¢ T
AHEEHA %1 HAPAA F e FHEE HAx %2 yield strength & 7HA9, Ao ¢ 2
9lth. Opto-electronic package 14 flux AH4S  creep M8 =4S HaZch hard solder 9
packaging ¥ flux ZAE dstel ¥ ¥FY  F@e FWHoE thd S melting point o]tk
optical performance ol W& & + P  wepy YBHOZ hard solder F 7 melting
F4¢  #dEsrlE @n a8FE olfE  point 7} F& Au-20Sn €7t GaAs ¢ 2ol
A-20Sn £t flux & ABY £ 9T do @R EFE ceep AY HHE
biomedical, MEMS, ag i sensor YQ2EE device o Ao o] A2t}
device #opl M 75 @ fludess EUE sl Auw-20Sn(5TW/mT) &6 ®e @

Z5A AHEEHI U e 542 $& 484 54L& 83kE higher
£t £ packaging Al, melting temperature o  power device o &2t}

o} 2} soft solder 2} hard solder & EHFEo} Fig.l & 2ol Au-Sn binary system <2
@A FA£HE electronic device 4% Al Sp-Ag U Sn—Cu & 7L ©E oldA 2et
F2 AMSHI Y& Sn-Ag, Sn-Ag-Cu, 2831 nmaR e W AHHSZ equilibrium phase
Sn-Cu & & solder & Sn 9 o Bh&  diagram o] 3t&}T. phase diagram & <3
fao  HEe Fdidez ®I melting  BW Au-20Sn 3 Au-90Sn F 71e) FAZA o
temperature 7} wi#F 210 - 230T2A soft  zAjsied, UWHeZ  Au-90Sn  &Tie
solder 2 2% Hr©, Au-20Sn(280T), brittle ¥ BAHozZ szt JAHYA 540
Au-3.15Si(363C), 223l Au-12Ge(356T)%  94:3 Au-20Sn &4l & Bo] ALLFt},

- 230 ~



20063 & stedHEOs YE=F, 2006 5¥,

KWS 2006-Spring

Welghi IPercent Sn

Fig.1 Au-Sn binary phase diagram
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Fig.2 SEM micrographs of the interfacial reactions
between the Au—20Sn solder/ENIG for different reflow
times :(a) 15min, {b) 30min
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Fig.3 SE_M micrographs of the interfacial reactions
between the Au—-20Sn solder/ENIG reflowed at 308T
for 60min.
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