AL-13S1 whet 2439 lectroniqrationd] 9% A%84

(Electromigration Induced Failures in Al-135i Thin Film Metallizations)
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1. &

e A A YA siesd YHeg XY 2 metal interconnectione] A o)
submicron scaleg 24 =H¢ot. YA 32 dimensione] scale downg interconnection
of AMFUEE $5313, o8 =A3}olA electromigration® FE A Yoid
tt. AHAA SR deviced] HIAEF FE3E electromigration ULSI nA3 24
metallizationel A8 xof % & A metallization} process technologye] A ¢
of 3lofA SaR W FHLg.

£ Ao Al-13Si ¥retZ-< 3 (thin film metallization)of o3 2x ¢t AHY
o] opE 7l 3 AlY (accelerated test)& F 8] electromigrationo] o3t Hg4 Tl
failure ¥AL& A3gict. ¥4 3 ofuix] (activation energy,Q) &3 & 98l 3R
AEYUE ZAAAM test structured] 47 L& 150°CAM 225¢cE EHAZTH,
E9, AN 2z AFUET WAHAHA AT, 2 dH, 258 AHFY
=7t F%el ozl wepF&3e £5e AR, FHFE A dyzx ;e
0.646eVE2 L}E}C}.

2. A%

E Aol A4 ¥ test structuret photolithography$t RIE(Reactive Ion Etching)
o3& B3 AR ct. vaferd o 5000 39 AH3utg thermal oxidatione 8 A A A)
s, Arser9le] 100039 Al-13Si& DC magnetron sputter® 33 X,
photolithography & <]&38tef & 2.5;m, @l 200ym, 571 1000 3 €] dimensiong =
test structure& A Z3qict.

A2 test structureg A2 F 2529 71538 4 Y (accelerated test)® <
BIAATH. AA AR, 14107a/cme8] AP AFYE A temperature stressZ A
150¢c, 175°Cc, 225Cc9 2= A718ignt. &4 UL, 200ce 2AY =M
HBUSE 6x106A/cm2, 84106A/cm2, 1x107A/cm2o 8 HHAIF|HAN U7stgct.

Z AgzAM AL-1351 9t Z&3te] HF 47 (MIF, tgo) R <) Ztol oig 90% A8
T 7+ (confidence limits)-& F3tx, Z+ 278 E ¥ 3} (standard deviation)$} o] 3t
of chet 90% NEFNE FHC. YA ARUE ZUAM stress x| Gfo P
In(tse)2  Arrhenius plot& 3 F|AJAAA(Q)E T3, AEF
electromigrationo] <% ZY¥A £ Pot¥n)7, SEM, FIB(Focused Ion Beam)&
o] g-3t3ich.
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3. 3+

test structuree] A& stress AZVE YAAFEAE FA3NI, stripeo] 74
(open)si7l A AW 2718 2o, Az APIAH#, 4 =M test
structure® WZ4 T (t5) 3.386, 1.024, 0.2352 ez, Mz HUASH
7+ ASYsoA 1.442, 1.025, 0.5792 viepyich. & M €2 test structure
o] failure time(tg)ol ©i®+ 2 %-& (cunulative probability)& graph® VER g
3 lognormal distribution®& ¥ 2R UEiytt. @AW HNBYPE Z7AAdA4
stress €59 <o i In(tse)el Arrhenius plotg& 3ol ®AA oz
(activation energy)®& %@ Al-13Si Wutel A Y AW IE 0.646 evE L}E}
wtth. BeHYoj7,SEM,FIBE S failure A9l AU} test structure striped
of voide} hillockel FAERNEE THAY & AYH.

4, @&

YA DC AEBEUE F7UY A$ stress £E7} 150C, 175°C, 225°CE F7t¥ @
2z} test structures] B ZF4 WL (ts,) F2HAFL(2E 1), UB = =AY A
DC MBS 7} 6x106A/cm2, 8x106A/cm2, 1x1073/cmz2 2 ZF7igel wet FF+HE o
A#9ch. (2% 2) Electromigrationo] o % stripe9] failuret DC AHYE =7
A lognormal distributiong& ZE HLeR YEyRH. Al-1%Si w43
electromigrationo] o2 @A vz (Q)= 0.646eva  ilElydcl. (29 3)
electromigrationo] <o &3 ol 3}, test structure striped) void$t hillock
o] AU,
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