A Low Phase Noise Design of Voltage Controlled Dielectric Resonator Oscillator
and Reliability Analysis
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ABSTRACT

The VCDRO(Voltage Controlled Dielectric Resonator Oscillator) with low phase noise is designed using
nonlinear analysis, and its phase noise characteristics are compared with that of Lesson’s equation. The
microstripline coupled with dielectric resonator is realized as a high impedance inverter to improve the phase
noise performance, and the quality factor of resonator circuit can be transferred to active device with the
enhanced the loaded quality factor. The worst case and part stress analyses are achieved to obtain the high
reliability of VCDRO and the reliability analysis is accomplished to estimate the probability of operation at the
end of life. The developed VCDRO has the oscillating tuning factor of 0.56MHz/V for the control voltage
range of 0~12V. This VCDRO requires the DC power of 136mW. The phase noise characteristics exhibit good
performances of -9418dBc/Hz @10KHz and -116.3dBc/Hz @100KHz. And, the output power over 7.33dBm is
measured. '
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Fig. 1. The configuration of VCO
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Fig. 2. The equivalent circuit of dielectric resonator
coupled with microstripline and Zg curves for around
resonant frequency (Thin lines: 50 ohms microstripline
coupling, Thick lines: 80 ohms microstripline coupling)
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R5 | Chip 1kQ Power | 50mW 25 0 0%
Cl Chip | 1000pF | Voltage 50V 25 6 12%
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1 y=1 for matching network factor
1 o=0.5 for JANTXV reliability style
1 z=0.5 for Space Flight

B r=0.002 for base failure rate
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Table 2. Failure Rate of part

Item Failure Rate
Capacitor 3.348E-10
Resistor 9.660E-10
Varactor diode 1.098E-09
HEMT 6.705E-09
Total FR 9.104E-09
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Table 3. Reliability of VCDRO

EOL Reliability
1 year 0.999920
5 years 0.999601
10 years 0.999202
15 years 0.998804
20 years 0.998406
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Table 4. Electrical performances of VCO

Performance Target Measurement
Supply Voltage [V] 3 8
Supply Current [mA] 17 17
QOutput Power [dBm] 70210 7.33:0.7
Control Voltage [V] 0~ 12 0~ 12
Qeerne L | 03 | 0w
Phase Noise
@ 10KHz [dBc/Hz] -93 -94.18
@ 100KHz (dBc/Hz] -95 -1163
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