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M easurement of Dielectric Properties of LTCC Substrate and Transmission
Characteristics of Transmission Lineson LTCC Substrate at 60 GHz

Dong-Young Kim*, Jae Kyoung Mun, Haecheon Kim, and Hyun Kyu Yu

Microwave Device Team, ICCLE, Electronic and Telecommunications Research Ingtitute (ETRI),
161 Kgjong-dong, Yuseong-gu, Dagjeon 305-350, Korea

The dielectric properties a millimeter-wave band(MMW) of commercialy available LTCC substrate were
measured using cavity resonance method. A6S substrate from Ferro has best dielectric properties a8 MMW
bands, and the other substrates adso have good dielectric properties. CBCPW (Conductor backed coplanar
waveguid) lines for MMW were designed and measured. The transmission losses of CBCPW lines on LTCC
substrate with tand less than 0.002 were 0.1dB/mm. Asthe tand of LTCC substrate increases to 0.004, the losses
of CBCPW lines a 60 GHz incresse to 0.15dB/mm. However, this transmission loss of 0.15dB/mm is
aufficiently low in the application of LTCC as a packaging technology &8 MMW band. As expected, the

transmission losses of lines were critically dependant on the dielectric properties of the substrate used.
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Fig. 1. Cavity resonator for dielectric measurement.
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Table 1. Didectric properties at 60 GHz band for various LTCC sheet

er tand
ABS 6.0 0.0016
DP943 7.2 0.0019
RN2 A 6.5 0.0039
RN2 B 5.6 0.0058
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Fig. 4. S-parameter measurement result for CBCPW lines on Ferro
ABS shest.
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Table 2. Transmission loss at 60 GHz of CBCPW lines fabricated on
various LTCC sheet

2 mm Loss 4 mm Loss mm % Loss
(dB) (dB) (dB/mm)
ABS 0.16 0.35 0.095
DP943 0.09 0.26 0.085
RN2_A 0.32 0.61 0.145
RN2 B 0.35 0.77 0.21
DP943* 0.73 141 0.34
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