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The effects of Mo doping on Electrical Properties of BiNbOs Ceramic
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Abstract

We fabricated thick film monopole antennas using Mo-doped BiNbOs ceramics and investigated their
electrical properties as a function of the Mo-doping concentration. Compared with undoped BiNbO4

ceramics,

10 at.% Mo-doping improved microwave dielectric properties of ceramics by increased

sintered density as well as decreased space charge density. Further increase in the Mo-doping

concentration caused formation of Bi2MoOs phases,

resulting in deterioration of the microwave

characteristics. The gain and bandwidth of the ceramic monopole antenna were also greatly affected by
the Mo-doping concentration. When Mo-doping concentration was 10 at.%, highest gain of -0.7dBi

with lowest bandwidth of 30% at 2.3GHz was obtained.
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Fig. 1. The schematic of ceramic monopole
antenna.
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Fig. 2. The microwave dielectric properties of Bi{Nb;
-6xsM0x)O4 ceramics as a function of Mo-doping

concentration.
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Fig. 5. DC electric conductivity of Bi(Nbj-sxsMox)O4

ceramics.

Fig. 3. SEM photographs of Bi(Nb;-xsMox)Os ceramics.
(a) x=0, Ts=1000T (b) x=0.1, Ts= 1000
(c) x=0.2, Ts=900C (d) x=0.3, Ts=850TC
(e) x=04, Ts=800T (f) x=0.5, Ts=750T

Return Loss (dB)

x=0.5 ' 15 20 25 30 as
750 Frequency (GHz)
x=0.4
800T ) .
Fig. 6. Effect of Mo-doping on the return loss of

; W Bi(Nby-6,sMox)04 ceramic monopole antenna.
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Fig. 7. Impedance bandwidth and Gain of monopole
antenna with Bi(Nb;-6x5Mox)Os ceramics as a

function of Mo-doping concentration.
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Fig. 8. Measured radiation patterns{x-y plane) of
monopole antenna with Mo-doped BiNbQO;
ceramics.
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