AR LEL PREPR ST L R

A5 HA%

BeUUR AR

1. M8

AYE ZFAY 7€ ASAA Mo R QAL VISI Alth§ AA ULSI A
ol ol2gin. 2¢ NN ICHA ulM3E A=A IgsE 4Htx FA
AojE Bt 3o 34 W4E FE3E EMAHYY EL2 4 ulojazu]y
EE 1 o|3tE Zojyr. ol2Us) 2 IYA VEM Axte Ay |A =
A THEY HY(failure) =, electromigrationS s L& TN QY 7P
(metallization failure mechanism)§ U8 &2 Al7l= z7o] PAHEn ojaig
AUEL S5 AU} T3 7€) AW W47 €. £W g 32
=9 YHez Aqyrta A AP EE ol &8t Al/Si Gorgoel Musdg
o ool Y et ARNFAM YFuE ¢ 24, HAY, oATz,
geometry, 123 % F3 WPFl 23t FF4F Y AH4ol ZA Y¢
& Yoz gHA Q.

ole]l & A& Al-1%5i ¥} Az o] ofs] 250 wE failure@ 248}
of vtu} Az FF4TE R AYAE JAPHYPL =W A AU P
Lo 24 electromigrationo] cj3t A PAE& AF8sic).

I. A%

test structure®] A 2-& E-beam lithographyel 714]4}zt-& o] &3}qich. 2 A
vafer $]o] thermal oxidationo @ 5000 4 9] At3et-& A 4A]7)3 dc magnetron
sputter& AM43to] 1000 A o] Al-135i& Z 39 ¥ E-beam lithography& o}$ 3}
o FAA(t) 1000 4, Z(v) 1 um, Aol(l) 800 yme] =7} § F+ test structure
& A3,

=¥ passivation A #E ZAI8l7] 98] YR test structureo] sputterd o)
£-31of 500039 Ab3utg F33sict.

A2 test structureg At8-3le] electromigration AYE $BEct.
doc. ARYUEE 1107 A/em22 2RAZ o $A43} Uz (Q) R VYA (0)&
T3t7] #1880, 100, 1201CY AYLEANM BF4H ()& &8I,

63



failure distribution& Hazen algorithm& AMg-3te] RAl3lqlon, AYVA
< 3% VoG o] &3l A, BB,

m- 2

stripe %i—‘:— TCR(temperature coefficient of resistance}& A}%i}q ey
on e FFE U7t % (mean stress temperature), Tp& 91, 114, 131 CE
UEIS T, ARAE AAAAA AY FHE Bolx Y%A 1 BEY) Fo] T4
AYF7HE Jetdgic. b 2 oM test structured 3 FA] 7} (median
time-to-failure)2 4.71, 1.48, 0.41 At 2 UElRTh. A 713 S5ofjA A
Wit 4 failure time, tgofl ti3 3 &8 (cumulative probability.)% L}
Bhd A3 28 FEL 90t AN JAHoz yelgo. AFUEE
A FRAS stripe =9 JS4o o In(tse)el Arrhenius plotg 3 3to
¥ 3 oA (activation energy)& T3tich. AAt® Al-115i whote] @4 3%
oz & 0.75 ev olth., At3et& AP AlF passivation i*]a]&.'ﬂ' test
structureo] the} 150 Co} A4 LEAN e+l 12 Ao e,

V. ®&

Al-1%Si u¥}wute] electromigrationo] cth#t RA 3 oluxl L 0.75 eV L}E}
"o, 2=7F 80 ColA 120 CR FUige] wet ¥FSYE FaPn AHA
< A=Y, electromigration failure distribution® d.c. HAE88}oA
lognormal distribution& Zt&=Re2 vhebytch. Si0,/A1/5i0,/Si-vafer ® €jel
test structuret Al/SiO,/Si-vafer % Ef 9] test structureo] ®|msA] HF4w

ol 493 FI3ts ez vebgg.

64



