UNHALD 237308

Tuauisoil IdinsAnunl§asorsoode 3auims maduTa uazmsn/dounla
'Imaﬂ%’1aqan1ﬂmae%’:1aﬁ'ls'ﬂﬁzfmm‘?ﬁaw: (Intermetallic compounds) 321719 SAC Saaseiiisig
s A Tanzaians 1¥msazia Sn-0.3Ag-0.7Cu funrusomeaung Taoldmsiiani duismsqui
gamgdl 270 °C funan 5 5 uazdudaoanudoufigauuai 100, 135 uaz 170 °C udnzguugiils
parlumsiiu 1, 10, 100 uaz 1,000 #21ua Tassardnganiaszuireiuiinsredenlaoldndos
JansseniuuUIas (OM) iazndeaganssminuudesnsia (SEM) dmsumsszilsmansdilsznoy
maniiuas Tnsaadsveatumslssnouialans ez 1953 Energy dispersive X-ray spectroscopy (EDX)
a2 X-Ray diffraction (XRD) awid iy niemstianitsingmla p-Cugsn, il Iassadhandnuuuien

v A " [ as = = [ e - o .
‘ﬂTTﬂuﬂﬂ‘izH')‘]ﬂLlNuﬂﬂﬁli@&Hﬁ&'}jaﬁzﬂﬂﬂf “luﬁnnwmmmadmsuqumwgu 100 "C 1M

1
4

1,000 $2Tu9 Usingeder £-Cu,Sn 38M14 CugSn, HazNOAL WUIRLINUMsUNTigungd 135 uaz
170 °C iifelHnarmsvudaus 10 F2Tustu e Cu,sn fs1ngeslns s andnuuuoes Trsou
Suazndouduenan Tniaitnamsiy 1,000 $11ue TaonalnnisiduTavesumsdsznouida
Tanzfun Waiuiuiuduassiudisnfigeswewrmlumsia ¢ %) Fufunszuiumsign
AIVANAINITUNS wazidodmoudnlsz@nimsunsveaiumssznousay (Cu,Sn, Hag Cu,Sn)
dmsugunginisuuil 100, 135 waz 170 °C HawiAy 1.0x10™, 4.0x10™ uaz 64 x10" m’s
MR nazndanunszqudmiunmsiiu lavesiumstszneudalanzsau CuSn, uag Cu,sn i

AUNINY 80.56, 51.59 1Az 119.04 kJ/mol MINA 1A

ABSTRACT 237305

This research studies growth and microstructure transformation of intermetallic compounds
between Sn-0.3Ag-0.7Cu lead-free solder and copper substrate. Dip soldering was used to initiate the
reaction between solder and substrate. The specimen was then thermally aged for 1, 10, 100, and 1000
hours. Aging temperature was 100, 135, and 170 °C. Optical microscope andl scanning electron
microscope were used to verify interfacial structures. Energy dispersive X-ray spectroscopy and X-Ray
diffraction were used for indicating chemical composition and phase component of intermetallic
compounds at the interface. 1-Cu,Sn, intermetallic phase consisting of hexagonal lattice structure was
found at the as-solder interface. After aging at 100 °C for 1,000 hours, €-Cu,Sn intermetallic phase was
appeared between Cu,Sn, and copper. Cu,Sn with orthorhombic lattice structure was found after aging at
135 and 170 °C with aging time longer than 10 hours, and the orthorhombic Cu,Sn transformed tolthe
hexagonal Cu,Sn as aged at 1,000 hours. It was also found that thickness of intermetallic phases found at
__the interface linearly increased with square root of aging time (t) for all aging temperatures. For aging
temperature of 100, 135, and 170 °C, its diffusion coefficient of total intermetallic ;;hascs (Cu,Sn, and
Cu,Sn) was 1.0x10™°, 4.0x10™ and 6.4 x10"7 m’s respectively, and activation energy of the total

intermetallic phases, Cu,Sn; and Cu,Sn, was of 80.56, 51.59 and 119.04 kJ/mol, respectively.





