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Research progress in alumina ceramics substrate material for
electronic packaging
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Abstract: The elemental requirements for electronic packaging substrate materials were summarized. The polymorphic
transformation and typical properties of alumina were introduced. Three synthesis methods of alumina ultrafine powder
were discussed, namely solid phase, gas phase and liquid phase methods. The effect of alumina ceramics sintering
additives and six kinds of sintering technologies were analyzed, namely pressureless sintering, hot pressing sintering,
high temperature isostatic pressing, microwave sintering, microwave plasma sintering and spark plasma sintering. The
development trends of alumina ceramics substrate materials were pointed out.
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Fig.1 Transform of four main polymorphisms of alumina
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Table 1 Properties of four main polymorphisms of alumina
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Table 2 Typical properties of alumina ceramics substrate with different contents of alumina

W(ALOS)/% Density/(g-cm ™) Hardness(HV)/GPa Elastic Bending
modulus/GPa strength/MPa
>99.9 3.97-3.99 19.3 366—410 550-600
>99.7 3.65-3.85 15-16 300-380 245-412
>97.5 3.78-3.90 15-16 275-340 275-340
>94.0 3.69 15 275 275
W(ALOS)% Thermal coefﬁcie@nt of ej;pzfsion at Thermal conductivit}jlat E?om Dielectric Sintering c
200—1200 C/(10 °K ™) temperature/(W-m K ) constant temperature/ C
>99.9 6.5-8.9 38.9 9-10.1 1 650—2 000
>99.7 5.4-8.4 30 1 750—1 900
>97.5 8.1 24 9.5
>94.0 8.1 19-20 9.2 1 600—1 650
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