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Abstract of Thesis

In recent years, flexible electronics has received tremendous attention due to its excellent flexibility
and stretchability while maintaining electrical properties. The heat stabilized PEN/PET are mostly used as
substrate materials for flexible electronics owing to their outstanding advantages such as low cost,
transparent almost like glass, less water absorption, and competitive mechanical properties. However, the
low-melting temperature of heat stabilized PET/PEN do not endure the conventional solders temperatures.
Therefore, adhesives or low—temperature solders must be considered for attaching components. Among of low
temperature alloys, the Inb2Sn48 alloy has very low melting temperature, high ductility, and low electrical
resistivity is one of good candidates for joining material of flexible electronics. However, phase coarsening
and low tensile strength are disadvantages of this alloy. This study was therefore focused on solving and
overcoming the limitations of the eutectic Inb2Sn48 alloy

In chapter 1, brief introduction of flexible electronic devices, interconnection technologies in flexible
electronic device, Pb—free alloys and low-temperature alloys were given. Reliability concerns of eutectic
In52Sn48 alloy were discussed and designed solutions to address these concerns were proposed

In chapter 2, the effects of Ag addition to the eutectic Inb52Sn48 alloy were studied. Microstructure
refinement mechanism, mechanical properties of new alloy were investigated. The fracture surface of tensile
test samples was examined

In chapter 3, the effects of Cu addition to the eutectic Inb2Sn48 alloy were studied. Microstructure
refinement in relationship with mechanical properties of new alloy were investigated and discussed. The
fracture surface of tensile test samples was also examined

In chapter 4, The new developed alloys in chapter 3 were selected to make alloy joint on Cu substrate
Wettability of new alloy on Cu substrate was investigated. The microstructure evolution, interfacial reaction
and shear strength alloy joints were investigated and discussed

In chapter 5, The new alloy bars in chapter 3 and the alloy joints in chapter 4 were conducted isothermal
aging to examine the reliability of new alloys and alloy joints. For alloys, the microstructure changes after
thermal aging were studied, and the mechanical properties were also investigated. For the alloy joints, the

microstructure evolution, interfacial reaction, and shear strength alloy joints were investigated.
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WA BT T ME & HHEME A R R 727 A AOEBR A BHEL T, 7L X7 0Ly hr=7 AICKRERERNE
FoTWD, I THWOHN LB E PEN/PET B, = X b, mdimth, RRAKYE, RAFZ2HBMERHE & Vo /e
AV R 2 7R 9 THEWE MR 7 | ARELR THO D R E I BN T A TR OB AN EE LTV e, KRR
AIEEBDHRTHRICALENMELS | D omiEH CIRERIEEIE 2 A3 5 In52Sn48 LM AGIIH LBt O—>Th
B0, O IAL O & RE O BB KE RIRETH o o, AT, ERRASOBBINEEOm 2B E L
T.H =R OWIM L IFT- 2 A SR A RE L, T SBMEER D ONTHEMPR I RIETRELHA LT LT
5, BONTZHMAOFHEMILLTOLEBY TH D,

B1ETE, 7VF TN ha=g AL ZOEFAREMEN, 20 IR AITATEAEEHLE LIZth 7 )
—IFAZICET 24FED L R EZOFBEICOW TR L T\ 5,

B2 B TIX, Inb2Snd8 A =t HE L LT Ag ZIRM L2 A2 EL T\ D, 22T, BELLS
AR £ > THONDMBEOWHLD 2 B =XKL | ZIDHEAREIC RIETREBZ LN LTV D, AT,
SRR 1T DA HEBIEE 200 U T, MR EBIC DWW THRER LT\ 5,

53 W TIE, Inb2Snd8 A SICE =R E LC U ZWRMLEF - REE&FREL TWVD, ZI Tk, BELEA
AU DS OBAMLIC AR TH D Z L HEAET D & & I, TIPHEBARHEIC RIETREEZHA LML TS, N
2T, BIRRBRICR T A BIL 2 U, BRI OWTEER L T\ 5,

B 4TI, B3 EOMBPICESWTERE LIZGaMAE -V T, Cu EBHRICH T DIFATEMEZH LN L TN S,
BAME, R, REOSFEE)., o X ORETFRE OB . AR THIZA MR OA ML FEIEL TV 2D,

FHETHE, BIRBETICBIA2EEEZHHLNIL TS, MRRETICBIT S, AR THELNZAELE ZE
WG T O & BEVREIC RFTHEEZH LI LTV D,

PLED & otz Aamscd, ERARITATE AL LTI S5 nb2Snd8 &I =0# & LT Ag H 5\ Cu
EUINT 2 Z L2 0 OB & F AU O BRI E O A FEBRT D L & BT E OB A M &
MZLTWDHDTHD, 2D LT, AR TRESNIZASHMBEOAAMEZRT & &b, KBUSITA T OGS R
BIOILRAHIFRECEX Z2EERMAEZ 5 THEY, ABOT LY ba=7 AEEMBORERICF 5T 5 & 2ARKE,

Lo TR I LR E LCTlifESH 2 b D L 5B 5,






