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Nonlinear Design of Engineering Model Oscillator
with a Very Low Phase Noise for Satellite Transponder
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Abstract

An engineering model VCO with a good phase noise for Ku-band satellite transponder is designed using a
nonlinear design methodology. It generates frequencies from 1,745 and 1,755 MHz with control voltages from 0
to 5 V DC. This unit requires 7 mA of current from 5 V DC supply voltage. Phase noise characteristics of the
manufactured VCO exhibit 114 dBc/Hz @10 kHz offset and - 131 dBc/Hz @100 kHz offset and its output
power is 5 dBm.
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Fig. 4. The predicted oscillation power versus RF
drive level (I, = .71 232°).
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Fig. 5. The bias current versus RF drive level
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Fig. 8. Y. and CBE contours.
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Phase Noise Deviation [dBc/Hz@10KHz)
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Fig. 10. Phase noise at 10kHz offset versus 10%
variation of circuit elements.
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Tabie 1. Specification and measured performance.

Parameter Specification Measured performance
Supply Voltage [V] 5 5
Supply Current [mA] 15 Max 6.9
Control Voltage Range [V] 0~5 0~5
Operating Frequency Range [MHz] 17485 1748 5
Output Power [dBm] 5+2 5.2
Phase Noise at 100Hz [dBc/Hz] -
Phase Noise at 1kHz [dBc/Hz) -85 -89
Phase Noise at 10kHz [dBc/Hz] - 108 -114
Phase Noise at 100kHz [dBc/Hz] -130 -131
Phase Noise at IMHz [dBc/Hz] -133 - 145
Harmonics [dBc] - 15 Typical -15
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