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Research progress of high aluminum-silicon alloys in
electronic packaging

XIE Li-chuan, PENG Chao-qun, WANG Ri-chu, WANG Xiao-feng, CAI Zhi-yong, LIU Bing

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Basic requirements of electronic packaging materials were reviewed, the characteristics and research situation
of the high aluminum-silicon alloys were discussed, and the advantages and disadvantages of the preparation processes

that include casting, infiltration, rapid solidification powder metallurgy and spray-forming were analyzed. Moreover, the

development tendency of high aluminum-silicon alloy electronic packaging materials was pointed out.
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Table 1 Property data for materials used for electronic
packaging!*®
. CTE/ Conductivity/  Density/
Material . . -
atena (10°K")  (Wm'K) (gem?)
Kovar 5.8 17 8.2
Silicon 4.1 135 2.3
Aluminium 23.6 230 2.7
Copper 17.6 391 8.9
Molybdenum 5.1 140 10.2
_750,
Copper-75% 8.8 190 14.6
tungsten
Lo
Aluminium-68% =, 150 3.0
silicon carbide
_Q%0,
Copper-85% 6.7 160 10
molybdenum
Silicon-50%
aluminium (CE11) 1.0 149 23
a2
Silicon-30% 6.8 120 24

aluminium (CE7)
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Table 2  Standard Osprey Controlled Expansion(CE)alloys and of their main physical properties!

CE alloy Coni)li)(gtion CTE@ Density/ coigz:ility Bend Yied Elastic
designation (Volume (2571? 0 ,lc Y (grem™) at 25 C/ strength/ strength/ Modulus/
fraction) (10°K") (Wm™ K MPa MPa GPa

CE20 Al-12%S1 20.0 2.70
CE17 Al-27%S1 16.0 2.60 177 210 183 92
CE13 Al-42%S1 12.8 2.55 160 213 155 107
CEl1 Al-50%S1 11.0 2.50 149 172 125 121
CE9 Al-60%S1 9.0 2.45 129 140 134 124
CE7 Al-70%S1 6.8 2.40 120 143 100 129

1 Osprey CE7 & 4544
Fig. 1 Osprey CE7 housing!®
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Fig. 2 CTE of Osprey CE alloys as function of temperature!"”’
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Fig. 3 Effect of Si particle size on thermal expansion

coefficient of Siy/Al composites!"”!
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Fig. 4 Effects of particle size and Si volume fraction on

thermal conductivity of Al-Si composites!"”!
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