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Abstract

Effect of the exposure of underlying dielectric
(borophosphosilicate glass) filmsto a humid air ambient
on crystallographic orientation in Al-Si-Cu/Ti/TiN/Ti
layered films has been investigated as afunction of the
boron content and exposure time of the dielectric films.
The Al(111) orientation in the layered films was found
to improve drastically with increasing boron content and
exposure time of the dielectric films. The full width at
half maximum value of the rocking curve for an Al(111)
x-ray diffraction peak reached 0.63 degrees, which isthe
lowest value ever reported for an Al-alloy film on Ti
and/or TiN underlayers. It was also found that the Al-

ooooo

Si-Cu surface became smoother and the average grain
size increased as the Al(111) orientation improved. The
improved Al(111) orientation was attributed to the
improved Ti(002) orientation of the bottom Ti film. The
cause of the improved Ti(002) orientation was then
investigated. Asaresult, it was confirmed that the
Ti(002) orientation improved with increasing surface
concentration of the water absorbed in the dielectric
films. Further, it was demonstrated that interconnects
fabricated from the improved layered film had excellent
electromigration resistance.
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Fig. 2  Ti(002), Ti(011), and TiN(111) diffraction
peak intensities for TiN/Ti films as afunction
of air exposure time of dielectric filmswith O,

2.0, 3.6, and 4.4 wt. % boron.
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Fig. 3  Typica SEM photographs of (a) highly and (b)

less oriented TiN/Ti films.

0000000 R&DODODODOOVol. 32 No.4 (1997.12)

Al(111)0000000000000000C0C
Al(111) 0000000000 Fig. 20 TiN(111)O B
0000000000000000000000
OO0000O00O00ALTI(112000000BO0
0000000000000 00000AILTI(112)
0000000000000000000000
O0AILTI(112)0 0 Ti(002) D 0D 0 A(LI)O 0000
0000000000000000000000
000000000000000° 0000000
000 1stTiND O (111)0 0 O 2ndTiND O (111)0 0 O
2ndTi0 0 (002)0 000 ALTI(1120 000000
OAl-S-cu00(111)0 000000000000
0oO0o0o0o0o0oo

Fig. 40 0000A(1I)000000O000O00
0000000 O0BOOO4Mmt%O 000000
036000000063°000000000000Ti
OO0O0OOTINOOODOOODOAIDODOODODOOO

15 R | | R |

Al(112)

-o— 0wit%B ‘
0L -A--20wt%B P
-m-- 36W%B A
¥ 44Wt% B Fa

Peak Intensity ( arb. units)

g AT

= 2 RN NN

E o 'm %
o3 gi E
O. I TR | PRI ET | METETIrR R | TR
101 10° 10t 10? 10°

Exposure Time ( hours)
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Al-Si-Cu/Ti/TiN/Ti filmsas a function of
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Fig. 6 SEM photographs of surfaces of Al-Si-Cu
filmswith Al(111) FWHM values of (a) 0.63
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