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A Miniaturized VCO Using Multi-layer Ceramic Technology
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Abstract

A miniaturized voltage controlled oscillator using multi-layer ceramic technology at PCS frequency
band is designed and fabricated. To improve the phase noise characteristics and to reduce the size,
the strip line which is embedded in a high performance multi-layer ceramic substrate is used as an
inductor of VCO. And the fabricated VCO is very small size (6mm X 6 mm X 2mm). At the bias
condition of 3.3V and 9mA. the output power and phase noise in the operating frequency range
of 1,720~1,780 MHz are -3.7dBm and -95dBc/Hz at 10 KHz offset from the carrier. respectively.
The phase noise and size are better than the conventional VCO using glass epoxy substrate.
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Table 1. Design specifications for VCO.

3 = o4
Frequency range 1720 ~ 1780 MHz
Tuning voltage 03 ~30V
Output power -5dBm °]4

Phase noise -90 dBc/Hz ©}&}
(10 kHz offset)
Spurious response -10 dBc °lsk
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Fig. 1. Equivalent circuit of voltage controlled os-
cillator.
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Fig. 2. Simulated results of C/N according to Q.
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Table 2. Designed values for the VCO.

7 E a4 A% 5 E qA @
Ci 47 pF Cuwo 3pF
Cs 2.7pF Cu 100 pF*
Cy 2 pF Ci 1pF
Cs 15pF R; 100 2
Cs 0.5 pF Ry 1 K@
Cr 47 pF Rs 33KE
Cs 1 pF Rs 56K2
Cs 1 pF Li. Lo Ly | strip line
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Fig. 6. Pattern of the designed strip line inductor,
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Fig. 7. Photograph og the fabricated VCO.
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Fig. 8. Oscillation spectrum of the fabricated VCO.
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Fig. 9. Phase noise characteristics of the VCO.
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Table 3. Measurement results of the fabricated

VCO.

¥ B # A
Frequency range 1720 - 1780 MHz
Tuning voltage 03-30V
Output power -3.67 dBm
Phase noise -85 dBce/Hz
(10 KHz offset)
Spurious response -25dBe
Power supply 33V, 85mA
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