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Abstract: As mobile communication devices use wide bands for large data transmission, Low
Temperature Co-fired Ceramic(LTCC) has been a candidate for module substrate, for it provides better
electrical properties and enables various embedded passive devices compared to conventional PCB. The
LTCC, however, has applied in limited area because of non-uniform shrinkage. Hybrid heating was
developed to raise sample temperature uniformly in a short period of time. This leads to unidirectional
sintering which enables sample to be sintered layer by layer from the bottom, resulting in more stable
shape of interconnection at the top surface of the sample than conventional electric furnace heating. When
sintering properties of substrate and electrical/mechanical properties of interconnection were compared,
hybrid heating showed possibility to be applicable to substrate miniaturization and interconnection
densification superior to electric furnace heating.
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Fig. 1. LTCC substrate.
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Table 1. Heating condition

Heating method  Electric heating
850°C/24 hr

Hybrid heating
850°C/38 min
330°C/2hr

Heating rate

Burn out No burn out . .
(electric heating)

Sintering 850°C/10 min 850°C/10 min

Cooling 8 hr 3 hr
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Table 2. Shrinkage and density

Heating method ~ Electric heating Hybrid heating
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Fig. 3. Surface of LTCC matrix: a) Electric heating b)
Hybrid heating.
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Fig. 2. XRD patterns: (a) Electric heating (b) Hybrid heating.
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Table 3. Dielectric constants with frequency

Measuring frequency 100 MHz 1GHz
Electric heating 6.92 6.94
Hybrid heating 6.89 6.94
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Fig. 4. Grain size on Ag line surface: a) Electric heating b)
Hybrid heating.
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Fig. 5. Line clarity on Ag pad & line boundary: a) Electric
heating b) Hybrid heating.
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