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Fig.1 Schematic of testing three-dimensional stress
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Table 1 Stress values of interconnects by XRD
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Table 2  Three-dimensional stresses of deposited and an-
nealed 0. 5/1pm Al interconnects at 250°C for 2. 5h
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A TR)BE B 25 00 (111) B ki i 1Q B 22 K
F(100) 1 (110) B[] & ki 1 1Q B X 5 S IR 78 =
T B 1] ) 3L A AS R A 6 L A TR — B RS TR
PR R Y (111 B mg i) 2% 7 s 5 20 1Qa, {Eﬁ
K.350C iR ‘k 2.5h iR Kk J5. 1Qan, {6 ¥ & & F
IQ(l()())ﬂ:ﬂ IQ(I]()) . ;H\:}?;%Ei%éi EF‘ E"Jmﬁ%jki@
SINLAR S FEAFE — 78 W N AR 6 B L 3R K (111) B ja) 34
K AR (111 J 1) b B R AR A B2 /)N - AT 1Q
E3E K.

T

(BRI 703 45 2R 3 W] 3 2 7 K8 L 9
J&E & BETT 1 L AN TR PR B9 0. 5pem AL A

Tpm Al B 3% 28 09 8% 43 N J1 43 5 o 244. 2MPa il
158. OMPa, 4 Ay $i b7 F7 . FL il 5 JEE 19 38 Jim i /)
Al B % 2 051 BE 5 ] (4 1 ) B 2 v 1 9 BE O 1) 1Y
Iy HL R 3R T 4R T ) 8 g 9 U B /). 250°C
iRk 2.5h J5 , BRI 1Y) Al B3 £ AE 4 7 ) Y
I AT BB E  He o Tam AL T % 28 B 7 06k 55 R B
F0.5,m Al H %4,

(2) 4 B a] () & ok 76 300°C L, 2. 5h 1B k5. E 1
TQ (E &5 . X LT L 1R A s W 28 /) By 7 45 )
PR 1B K JE Y TQ(111) B g K F 1Q(100) A1 1Q
(110) 4 3% /2 HY T i AR 7E S [m] B T) 7y 5 P At A (]
B TP N AR SR AR 34 5] 0 AR JIT 8. EBSD 43 7 45
R5HARN & XRD F 6] 26 f8 5F XRD L g il i 45
RAFTE

&% ik

[1] Yang Yintang. Stress investigation on semiconductor materi-
als. Microelectronics Technology, 2000, 28 (1) : 38 (in Chi-
nese) [ A HLE . 2 T A 1R B RE L ) M B RBF 5T OB T 1
A,2000,28(1):38]

[ 2] He Baoping. Introduction to two-dimensional X-ray diffrac-
tion. Powder Diffr,2003,18(2) .71

[3] WangP C,Cargill G S IlI,Noyan I C,et al. Electromigration-
induced stress in aluminum conductor lines measured by X-
ray microdiffraction. Appl Phys Lett,1998,72(11) :1296

[ 4] Cargill G S 1. Novel applications of X-ray analysis to micro-
electronic materials and devices. Solid-State Electron, 2002,
46:1139

[ 5] Hanabusa T,Kusaka K, Sakata O. Residual stress and ther-
mal stress observation in thin copper films. Thin Solid Films,
2004,459.245

[ 6] Kramer S,Mayer J. Witt C.et al. Analysis of local strain in
aluminium interconnects by energy filtered CBED. Ultrami-
croscopy,2000,81:245

[ 7] Zhang Dingquan, He Jiawen. The analysis and influence of
X-ray diffraction in residual stress. Xi’an: Xi’an Jiaotong U-
niversity Press,1999:156(in Chinese) [ 5K 5 %, fif & 3C. # %}
TR A LT B XS AT S O B AR L P % P Sl R
AR AL 19991567 ]



406 O T =R 2T

Relationship Between Annealing Temperature and Thermal Stress”
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Abstract: The residual strains and stresses of 1pm/0.5pm aluminum interconnects are observed by using two dimension
XRD. The tensile stress of the deposited interconnects decreases with increasing interconnect width. The longitudinal stress is
obvious lager than transverse stress. Stresses in every directions decrease after 2. 5h annealing. The decreasing amplitude of
1pm-aluminum is much lager than that of 0. 5pum. The image quality (1Q) of Kikuch is carried out by using EBSD fore-and-aft
annealing. The result reveals that lattice distortion decreases by annealing,and the stress is released.
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