19 6 Vol 19,No. 6
1998 6 CH N ESE JOURNAL OF SEM ICONDUCTORS June, 1998
*
( 100022)
VL SI TW
, 20 35

EEACC: 2570, 7320R; PACC: 6610, 6630Q

1
VL SI ,
VL SI .
VL SI 1/3 2/3 VL SI
, VL SI .
( 10°A /an* )
( )
[1]
[2]_
2
, 1940 s ,
, 1966 s s
, 1972 s s VLSI

1997-03-28 , 1997-08-20



6 VL SI 453
M asaroni Sakimoto 3] ,
. Si 600mm SOz, 300mm TW
,CVD 300nm SiO:2 ,
800mm A 1-1% Si-4%Cu 3um )
200nm SO . 1
Si02(200mm)
A1-1% Si-4% Cu (800rm)
= L ! Si02(300nm)
W -30% Ti (300nm)
! . Si02(300nm)
ﬁ) ‘ l si
(b)
(a)
1
(a , (b)
Rt = Ro[1+ T - To)] (1)
Rt Ro T To ;X ,
, R-T , R-T (
o). R-T ,
2).
1 140.0
139.51 = d .
/Q /1003 -1
139.0 N
R (1) 2 262023 4 052859 8
M 138.5
R (2) 2 119631 4 057582 % 1380 B
R (3) 2 129236 4 052598 - iﬁﬁﬁm A
137.5 —— TREE
R (4) 2 112483 4 064653 . , . . ) .
137.0
R (5) 2 101624 4 064283 1 2 3 4 5 6
{8/ X 150pm
R (6) 2 062723 4 039581




454

19

3
3 .
Si , SO:2 ,
A /
I Al-Si-Cu
SO, | h ATV | :
| dr
——d —— - +_-_Q
S D\/R/ C dx ~ k ~ ks (2)
3 ,R
3 ' , R>»h( 3
) 1
1R>>h1
S = 21R*+ 2TRh (3)
R AB : R AB
, (3 (2),
_ Q
aT = - L@’ + 2mmn) & (4)
T= kin(1+ Jxl) +T. (5)
k |TC 240_
X - T o BN
(5) 208 — B
] S_) -A
A I-Si-Cu B 200
" m
: 1801
160 | | | 1
, 4 0 200 400 600 800 1000
! ’ EREANE/ ym
( 4
R=5h ,R=25h ,T-Tc T-Tec |r=sn
78.5%),




455

6 VL SI
j= 1.67x 10°A /an?, Te=40 : 200 , 140
( )
42
2( ).
2
/(A an ? / vT/ /min
426 5
140 <20 478 5
0 468 5
1 67x 108
76 5
200 < 35 98 7
0 69 2
25 , 213%.
[3]:
1
MTF ] (6)
_ 1 Q_
vl=1 (B VB + kT2VT) (7
J ‘B 6) (7
1 1 Q.
MTE= AJ(B VB + szVT) (8)
A
43
3 ( 5 ).



456 19
3
/ R (1) R(2)
100%
R (1) 140 ! 100%
! 60% 40%
20% 80%
R(2) 200 ! 100%
! 100%
VL SI
SEM
4 4
16 [ “"‘X"‘R(l) W] ,
e
G120 _ R , ,
0 "O°R(
g 8 -0OcCooooood - !
#® ¢ r ’
R af
PAENN0000NN0G & “ " 25%
0 L 1 N 1 M 1 n ,
0 100 200 300
I 77 % &) / min.

5 u ”



6 : VLSI 457

1) TW ,

I+
-

2) . ;

3) ) ,

[1] X X Lietal , International Conference onM aterial and Process Characterization for VL SI, 1991, Shanghai,
China

[2] F Giroux etal , Proc IEEE International Conference onM icroelectronics Test Structure, 1994, 7. 244 217

[ 3] M. Sakimoto et al. , IEEE International Reliability Physics Proceedings, U SA, 1995, 333 341

[4] ' , , : , 1985

Electram igration D ependence on Temperature
in VL SIM etallization

L i Zhiguo, GuoW eiling, Zhu Hong, Ji Yuan, Cheng Y aohai,
Sun Y inghua, ZhangW anrong

(Electronic Engineering D epartment, B eijing Poly technic U niversity, B eijing 100022)

Received 28M arch 1997, revised manuscript received 20 A ugust 1997

Abstract Electromigration is themain failuremode in VL SImetallization systen. In this
article, temperature gradient along the metallization stripe is obtained by adopting novel
buried self-heating TiW alloy film. U sing the separatemetal stripes, one for experiment
and the other for teamperaturemeasuranent, and the linear relation betw een resistance and
tenmperature, we measure tenperature along the stripe accurately. The dynamic relation
betw een electrom igration and temperature gradient is investigated for the first tme The
experiment results show that electrom igration median time to failure, open failure location
and electrom igration resistance change indicate newv characteristic behaviorsw ithin tenper-
ature gradient 20 35
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