BEVUFBRAGE B 158 H4H 00F 45 WX 200415412
2 $A¢ ol 4% 58 GHz 49 Fo4 47
5.8 GHz Band Frequency Synthesizer using Harmonic Oscillation
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Abstract

A low cost solution employing harmonic oscillation to the frequency synthesizer at 5.8 GHz is proposed. The
proposed frequency synthesizer is composed of 2.9 GHz PLL chip, 2.9 GHz oscillator, and 5.8 GHz buffer amplifier.
The measured data shows a frequency tuning range of 290 MHz, ranging from 5.65 to 5.94 GHz, about 0.5 dBm of
output power, and a phase noise of —107.67 dBc/Hz at the 100 kHz offset frequency. All spurious signals including
fundamental oscillation power(2.9 GHz) are suppressed at least 15 dBc than the desired second harmonic signal.
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Fig. 1. Frequency synthesizer using a fundamental
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Fig. 5. Bias circuit.
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Fig. 6. Schematic of the designed VCO.
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Fig. 7. The filter characteristics at each node.
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Fig. 8. Block diagram of the designed frequency
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Fig. 10. Output power versus the tuning voltage.
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Fig. 11. Power spectrum at the VCO output port.
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Table 1. Measured data.

234 9% wel | 334
Supply Voltage [V] 5
Frequency Range (PLL) [MHz] | 5650~5940
Output Power Level (PLL) [dBm] | -1.5~0.83
Current Consumption | (VCO)
[mA] 36
(PLL)
Sub-Harmonics (PLL) [dBc] -17.33
Super-Harmonics (PLL) [dBc] -29.17
5.8 GHz Phase Noise | @10 kHz - 81
[dBc/Hz]
@100 kHz -107.67
Channel Spacing [kHz] 500
Reference Frequency [MHz] 10
Lock Time fms] 6.583
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