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Abstract

In this study, we compares the

electromigration performance between oxide
and SiLK. It is found that oxideasadielectric
material has the better electromigration
performance than SilK, this is because oxide
has larger Young's modulus, larger strength
and larger thermal conductivity than SiLK.
When dielectric materials are compressed by
metal lines, the dielectric materials with
larger Young’ modulus exhibit less strain.
Dielectricmaterials with larger strength will
be deformed permanently later. Larger thermal

conductivity means heat can be removed easier.
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3L K(<IM | CTE(ppm/ | Young's | Glass Mosi-tu
Hz) T) modulus | trans- | re
(GPa) tion uptake
(C) at 20°C
80%RH(%
SiLK 2.65 66 2. 45 490 0.24
Polythylene-teraethyort | 4 1.4 82 NA NA
hosilicate
Semiahphatic polyimide 2.51 25 2.4 342 2.12
BPDA-PDA 3.12 3.8 8.3 360 2.50
PMDA-ODA 3.50 27 3.0 400 4. 20
PMDA-TFMOB-BPDA-PDA 2.8 11 8.8 355 0.95
PMDA-TFMOB-6FDA-PDA 2.64 |3 9.8 400 1.14
Poly(arylether) 2.94 | 61 1.8 275 1.36
Fluorinated 2. 69 52 2.6 340 3.00
poly(arylether)
Polyphenylquinoline 3. 01 52 2.6 340 3. 00
Polyquinoline 2.8b 55 1.9 250 0. 86
Hydrogen silsesquioxane | 3. 00 NA NA 450 2. 20
Methyl silsesquioxane 2. 86 NA NA 450 1.31
Porfluorooxyaliphatic 2.24 84 1.7 100 0
polymer
Dopont 2.06 NA NA 210 0.4

polytetrafluoroethy-len
e-based copolymer AF2400




%2 Al RBHEY life time &7 iy F 4

Cu-Oxide Cu-SiLK
225°C p¥ e life time (s) 559340 417510
250°C ¥ e life time (s) 310430 209130
275°Cp¥ e life time (s) 157610 104740
300°Cp¥ e life time (s) 54100 28891
D) 0. 89 0.71
# 3 SiLK 4e Si02 st #[10]

(i SILK SO,

Young's Modulus(GPa) | 2.45 72

Strength(M Pa) 90 100

Hardness(GPA) 0.38 7.5

Toughness(MPa-m“?) | 0.62 0.75

Thermal 0.19 1.4

conductivity(w/mk)

Dielectric Constant 2.65 3.9




%4 Lift-off ils#3# ¥ R FLE R A HEHEPUFF A 5

= TH(E A
H () 18.1
A% (i) 14.0
4 % & A (2000 A) 21.5
4§ E & (2500 A) 17.3
4 /% & A (3000 A) 9.3
barrier layer(iz) 0
barrier layer(Ta) 5
barrier layer(TaN) 43.2
o = di(= % ift) 12.5
P x F(Pes X)) 19.0
Hox ® (- iF) 16.7
B B R(x) 14.2
PR BB RGER) 18.8
B B & (]) 15.2
B pE (2] BF) 16.3
B pE (4] BF) 18.6
B pE (8] BF) 13.2
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