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Fig. 1. Schematic Diagram of SoP (Ref. Georgia Tech.).
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2. LTCC(Low Temperature Co-
fired Ceramic)
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Table 1. Needs and Advantage of LTCC for Package(Ref. Dupont)

High Performance for High Frequencies

minimal dielectric loss up to 77 GHz

Flat frequency response DC to >100 GHz

Pemmitivity constant DC to > 40 GHz
Low loss to millimeter wave frequencies

High Density Interconnect

Tape + Photo patterning,
Integrated Passives

High Voltage (vs. wireless) and Power

Low TCE, high Thermal conductivity

Well defined lines, fine patterning

Thick Film, Green Tape + Photo Patterning

Technology Integration (Si, GaAs, InP, Analog, Digital, Optical, Electrical)

Compatibility with assembly processes Low TCE, match to Si, GaAs, or InP
Proven reliability

Dimensional & property Stability

Low TCE
Precise patterning
Properties invariant with time/environment

Environmentally friendly

Compatible with Pb-free solders
Halogen free

Table 2. Performance Comparison with Different Materials
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Fig. 4. Need for high elastic modulus and low CTE (Ref.
Georgia Tech.).

3. High Elastic Modulus & Low CTE
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Fig. 5. SoP Warpage with Board Materials (Ref. Georgia Tech.).
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Table 3. Various Type of High K Materials

Supplier Materials er Tan &
Hadeco Epoxy/Y5V Ceramics 36 0.06
Hitachi Chem. - Epoxy/Phenoxy/Ceramics 45 002
3M Epoxy/BaTiO, 2 0.005
Dupont Polymide/BaTiOs 50 -
RN2ATETH BaSINDO-TiO, 40 0001
Matushita NA - 50 0015
Sumitomo Epoxy/BaTiO; 345 0016
Georgia Tech. Epoxy/PMNPT-BaiO; 130-150 NA
Tokyo Tech. Epoxy/BaTiOs;-Metal 60-70 005
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