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Abstract

In this paper, we propose a novel phase noise measurement method using Keysight's 4-channel 10-bit digital oscilloscope MSO804A
and National Instruments' Labview™. Precise phase noise measurement equipment is generally expensive and not universal, whereas
digital oscilloscopes are universal. Therefore, via the method proposed in this paper, it is possible to perform precise phase noise meas-
urements inexpensively and easily. To evaluate the proposed phase noise measurement method, the phase noises of three types of source
under test (SUT), Keysight's function generator 33600A, synthesized signal generator (SSG) E8257D, and Z-comm's VCO were meas-
ured with Keysight's signal source analyzer (SSA) E5052B, and compared to those measured using the presented method. Note that
SUT 33600A and E8257D have lower phase noise than that a general-purpose spectrum analyzer can measure. The comparison results
showed that the difference in phase noise is approximately +3 dB, and the results are close to the phase noise measured with ES052B.
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Table 2. Samphng rate and minimum number of sample length.
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Table 3. Digital IIR lowpass filter specifications.

Type Elliptic
Order 16
Passband frequency 5 MHz
Passband ripple —0.1 dB
Attenuation at 10 MHz —120 dB
50 0
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T T T -1000
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Fig. 7. The frequency response of the digital IIR lowpass
filter computed using Labview™.
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Table 4. Comparison of this work with other digital phase
noise measurements.

Items [4] [6] [19] This work
ADC bits 14 14~15 16 10
Bandwidth *1

NA 1~30 | 80£7.5 8,000

(MHz)

HW ADC, ADC, Data Data

implementation FPGA FPGA | capture capture

Smnpllng cl.ock External 9 0CXO Internal
implementation source clock

fs (MHz) 65 75~105 100 ~20 GHz”
Sampling clo?k No Yes No Yes
PN compensation

PN floor "

—125 | —173 | —155 —160”
(dBc/Hz)

! BandPass filter of 15 MHz bandwidth is employed.
2 MSO804A maximum sampling frequency.
3 £=10 GHz, M=10,000.

£3)o] v)a) # A 2Hbit-5+ AR 9k 20 dB ©]AHS] H}
NGRS d3h ), & = vt RS UE
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