\ >, == Y )
B = = <« §

HALP S 2 2

5
d

A3

ﬂ

BRI AR /A & AR chy BT AR T8

cL 7 5
7?}‘7' rd Y

Measurement of electromigration activation energy of eutectic SnPb
flip-chip solder joints with Cu/Ni and Cu thick-film

Under-bump-metallization

e, LA == }
Eﬂ?{,‘_ y /—T—,‘l‘\%

TR X S RNE e

v X K4 L+ F 20



BRI YoAr /45 A £ HER A chx RATE R T BB E I A
Measurement of electromigration activation energy of eutectic SnPb flip-chip
solder joints with Cu/Ni and Cu thick-film Under-bump-metallization

LR A N 1 Student : Tsung-Hsien Chiang
RE SO L Advisor : Chih Chen

LRl il = S A

e

A Thesis
Submitted to Department of Materials Sciencesand Engineering
National Chiao Tung University
in partial Fulfillment of the Reguirements
for the Degree of
Master

in
Materials Science and Engineering

June 2008

Hsinchu, Taiwan, Republic of China

PERRA LS ER



BRI B A /S 4 & By B TR R R DA A

g4z dp Wgcas ooy

B = B RpRE e g (Yt AL

A EVELTESF S E L TEBHEHNAET AR DREE

BT ERE ORI P AR R G Barant B gt

W BB RET LH T BRI MR e AR o I e B
HRBEPISF LA AT EB T TEFELFY LR AT ESBBREYH

B T A 12 B o 2R K 30k mffﬂ’“?ﬁiéfﬁ‘jﬁil@:ﬂrﬁxﬁ’éﬁxfﬁ

g&:‘{

BLRAR R o pIZRIE 2 5 4w A 140C ~ 150°C ~ 160°C eh4e 245 2502 0.9 %

\

Bod R EBRA TE S OBURB TR RS 0 PSS HE Y )
ERRTprrg g o Bl e BT R Rk E
Bl P NI ET - Bt REF Y S e E R BT B PIET
P E DT o AL RR bk RS EET > E R RFHT AN

RSV A AN L 1528 0.84 T3 ik gE o



Measurement of electromigration activation energy of eutectic SnPb
flip-chip solder joints with Cu/Ni and Cu thick-film Under-Bump-Metallization

Student : Tsung-Hsien Chiang Advisor : Dr. Chih Chen

Department of Materials Science and Engineering

National Chiao Tung University

Abstract

Activation energy of electromigration_is investigated in eutectic SnPb flip-chip solder
joints with thick under-bump-metallizations (UBMs) of 5=um Cu/3-um Ni and 5-um Cu. We
fabricate the Kelvin probes to monitor the bumyp resistance during the current stressing, and
define the electromigration failure as the bump.resistance increase reaches 20% of its initial
value. Most of the previous studies defined-the-failure of the electromigration when the
stressing circuit was open. The cutrent stressings were done'on a hotplate with temperatures at
160°C, 150°C, and 140°C, and the applied ‘current was 0.9 A. The failure mechanisms of
different UBM structures are examined. The joule heating of the solder joints during
electromigration test was measured by using Kelvin probes and aluminum Temperature
coefficient resistivity effect. This approach provides a better way of studying joule heating
due to electromigration test in flip chip solder joints. The activation energy was measured to
be 1.52 and 0.84 eV for the eutectic SnPb solder joints with the Cu/Ni and Cu UBMs,

respectively.
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%042, dFa () A R E (D)AR4F (W HLE B BB PR IR

(a) Cu/Ni UBM with eutectic SnPh solder joint under 0.9A

Hotplate Temp("C) Real Solder Temp(°C) Average Failure Time (Hr)

140 155.82 2289.8
120 165.72 699.5
160 176.01 340.9

(b) Cu UBM with eutectic SnPb solder joint under 0.9A

Hotplate Temp(°C) Real Solder Temp(°C) Average Failure Time (Hr)

140 162.1 126.3
150 171.8 69.3
160 180.0 50.8
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