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Microstrip Patch Array Antenna Using Low Temperature Co-Fired
Ceramic Substrates for 60 GHz WPAN Applications
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Abstract

In this paper, a low temperature co-fired ceramic cavity backed antenna in order to improve the performances of
radiation and bandwidth for the antenna with high relative dielectric constant is proposed. Low temperature co-fired
ceramic cavity consisted of several ground planes with closely spaced metallic vias connected. It is shown that the
size of a low temperature co-fired ceramic cavity has the effects on the performances of radiation and bandwidth for
the antenna. The proposed 2x4 low temperature co-fired ceramic cavity backed antenna is 10x20 mm’ in size. Measured
results show antenna gain of 11.8~14.1 dBi and bandwidth of 13 %(7.9 GHz) in the 57~64 GHz band.
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(a) AI2HE LTCC cavity backed $teiLte] FHE
(a) Top view of the proposed LTCC cavity backed ante-
nna
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(b) Side view of the proposed LTCC cavity backed ante-
nna along the reference line A-A'
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Fig. 1. Configurations of the proposed LTCC cavity
backed antenna,
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(b) E-plane radiation patterns for LTCC antennas

8 2. 60 GHz LTCC cavity backed QFENLFS} cavity
b $hE relue] AL shEl Wl

Fig. 2. Comparisons of radiation patterns for a 60 GHz
LTCC cavity backed antenna and an LTCC an-
tenna without a cavity.

I8 3. LTCC cavity backed Stelvte) 948 g
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Fig. 5. Layout for 2x4 LTCC cavity backed array
antenna.

# 1. 2x4 Wi Qe A B E(S9: mm)
Table 1. Design parameters for 2x4 LTCC array an-
tenna(unit: mm).
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(a) Feeder and radiator for the fabricated LTCC antenna
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(b) Antenna with a metal block in order to measure the
radiation patterns
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Fig. 6. Photograph of the fabricated 2x4 LTCC cavity
backed array antenna.
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Fig. 7. Comparison of measured and simulated return
losses for 2x4 LTCC cavity backed array an-
tenna.
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Table 2. Comparison of gains for 2x4 LTCC array an-

tenna(unit: dBi).
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