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Design of Local Oscillator with Low Phase Noise for

Ka-band Satellite Transponder
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Abstract

The EM(Engineering Model) LO(Local Oscillator) is designed for Ka-band satellite transponder. The
VCO(Voltage Controlled Oscillator) is implemented using a high impedance inverter coupled with dielectric
resonator to improve the phase noise performance out of the loop bandwidth. The phase of VCO is locked to
that of a stable OCXO(Oven Controlled Crystal Oscillator) by using a SPD(Sampling Phase detector) to improve
phase noise performance in the loop bandwidth. This LO exhibits the harmonic rejection characteristics above
43.83 dBc and requires 15 V and 160 mA. The phase noise characteristics are performed as —102.5 dBc/Hz at
10 KHz offset frequency and —104.0 dBc/Hz at 100 KHz offset frequency, respectively, with the output power
of 13.50 dBm=0.33 dB over the temperature range of —20~+70TC.
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Fig. 1. The block diagram of LO.
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Fig. 2. The structure of VCO.
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Fig. 3. The equivalent circuit of dielectric resona-
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Fig. 4. Zg curves for around resonant frequency
(Thin lines: 50 £ microstripline coupling,
Thick lines: 80 € microstripline coupling).
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Fig. 6. Su and Sy for buffer amplifier.
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Fig. 7. Insertion loss and harmonics suppression

for LPF.
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Table 1. Electrical performance of LO.

Parameter Requlr JyMeas ]Comp.
Frequency {GHz] 1 C
Supply Voltage [V] 15, -8 )15, -8} C
Supply Current mA] 200, 20 |<l160, 20| C

13 13.50
Output Power [dBm] +1 033 C

T ~—
Test Port Power [dBm] - 1 l C

I
Phase Noise at 100 Hz
(dBo/Hz] 63 77 C
Phase Noise at 1 kHz

-83 -93.5
[dBc/Hz] 8 l ¢
Phase Noise at 10 kHz “,

- - 102.

}_[dl}c Hz] 93 025 C
Phase Noise at 100 kHz W
(dBe/Hz] -95 ~104 C
Phase Noise at | MHz

-95 ~120
(dBe/Hz] | 9 12 C
Harmonics @2 fo [dBc] 30 43.83 C
Spurious [dBc] 1 70 >70 C
Source Impedance [Ohm] L 50 S0 C #
Power Consumption [W] l - <26 C
Weight (g] - 144 g C
Acceptance Temperature [C]} ~15~65|-20~70} C
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