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Abstracts — Length dependence of the lifetime and the EM resistance with the various dielectric pas-
sivation overlayers and the change of temperatures for Al-1%Si thin film interconnections were in-
vestigated. And the EM resistance of Cu thin film interconnections deposited by using ICB is compared
with the EM resistance of Cu thin film interconnections by using thermal evaporation. First, the Mean-
Time-to-Failure (MTF) and the activation energy are decreased until the critical length, that is, saturated
point as the line length is increased from 200 pm to 1200 pm in Al-1%Si thin film interconnections
with a dielectric passivation overlayer. The critical length is decreased as the temperature is increased
showing no relation to the passivation materials, the MTF and the activation energy are dependent on
rather thin film characteristics than line lengths in the region longer than the critical length for thin film
interconnections. Second, the lifetimes of ICB deposited Cu thin film interconnections under an applied
d.c. are observed to be longer than the lifetimes of thermal evaporated Cu thin film interconnections,
and also the activation energy of ICB deposited Cu thin film interconnections of 1.70 ¢V which is larger
than the activation energy of thermal evaporated Cu thin film interconnections of 1.33 eV shows the
stronger resistance to the EM in thin film interconnections.
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Fig. 1. Length Dependence of Non-passivated Al-1%Si
Interconnections.
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Fig. 2. Length Dependence of SiO, Passivated Al-1%Si
Interconnections.
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Fig. 3. Length Dependence of PSG Passivated Al-1%Si
Interconnections.
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Fig. 8. Activation Energy, Q, of ICB Deposited Cu
Films.

Fig. 9. SEM of ICB Deposited Cu Films (x 100,000)
(a) before EM Test (b) after EM Test.

3 dZ3hg A4S 1336V, ICB 323 A% 1.70eV2
ey Hited 549 SdshA vEfua v wed
M ALOR AFE o] Aol AA o E Ay
1 ICB £2h& o] &8+ Cu ke o] 9o 2 7|djgr}

% 9% ICB Z3H¢ Cu Wt dol A H4AE A, F
o] 9 +2E el (a)= HAE oz #Ast



HARF Aejy Al-1%Si 9 Cu wohaj o] Electromigration |34 #gle] djgt a7 385

2n 2mo
vz (/
926 932.6
| . {
’ f
4’
20.0 . Iwm
7 ] T T T 1 T I ‘ L
97% 965 955 945 935 925

BINDING ENERGY [eV)

Fig. 10. XPS Surface Analysis of ICB Deposited Cu
Film after EM Test.

EW F2E uolr] by HAE F24 Hdolx the
BAs} 92wl LeRith, ol Curt el 4bk
5 P48

AP Ao2A EMo] o4& AT A&
A oz 8gle] wm dAw g HeE Fate] 2

| 22 9le Aoz sbElcH11]. 21 108 29 9(b)
& XPS(X-ray Photoelectron Spectroscopy) ¥
A lE’HE”H Cu02] 4ol Bzl

a8 E

Ao 5ot AaE  Al1%Si Hmwﬂﬂoﬂﬂ Hol7t
200 u moj A1 1200 um = F74gHo) wpet AFIVI ¢
& it S g3 oA gle] 7 4\5}47} A
Ol MBEE R ¥stEiE Ao vedth ddNE
ut Zdo) Aol nL o B4E YA A7t Hot
2 o] ZolE g& A5 zololl g e]&Ado] ksl

e =1
Ak, weba, Aol of4kg e ekl S

g R g oA ZolRTh HEA ¢
2ok o

At} ICB 528 Cu whetufAd o) A
F7bell ©b& Hi - AF G52 Cu ghuba)d
Bl dA uvstor #8438 YA E 1.70eVE 1.33
eVET E 4] YEl} EMo| gk A 3Ade] Fr1sk Ao
2 veld

U o

~0 ok
3o -{>

#Ae| 2

A7 1994 % sk st AT d3
] (941-0800-007-2)0]] 9J5le] o]Fo]H o o] ZHA}
=gy} OF%H ICB Cu 539 B2 =& F4 ¢
=787 edTd oA v, §99 gabe e
i 478 ﬁ%xlﬁvﬂ TALE YU

AnEs

1. M. L. Dreyer etc., IRPS 31, 304 (1993).

2. J. Cho and C. V. Thomson, Appl. Phys. Lett. 54,
2577 (1989).

3. [. De Munari and F. Fantini, IEEE Trans. Electron
Devices 41(12), 2276 (1994).

4. I. C. Yang and J. Y. Kim, J. Korean Vac. Sci. 4(1),
60 (1995).

5. B. N. Agarwala, M. J. Attaro and A. P. Ingaraham, J.
Appl. Phys. 41(10), 3945 (1970).

6. Gikan H. Takaoka, Junzo Ishikawa and Toshinori
Takagi, J. Vac. Sci. Technol. A8(2), 840 (1990).

7. Isao Yamada and Gikan H. Tokaoka, Jpn. J. Appl
Phys. 5A(32), 2121 (1993).

8. J. R. Black, IEEE Trans. Electron Devices ED-16,
338 (1969).

9. H. A. Schafft, IEEE Trans. Electron Devices ED-
34(3), 664 (1987).

10. P. Madakson, J. Appl. Phys. 70(3), 1380 (1991).

11. H. K. Kang, 1. Asano, IEEE-VMIC, 223 (1993).

Journal of the Korean Vacuum Society, Vol. 4, No. 4, 1995



