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Design and Implement of the Frequency-Shifting Module
for the Improvement of Phase Noise Performance

B E KW OE BT -6 BT A K E RY
(Jong-Dae Byun - Tai-Woong Ha - Jin-Soo Kim - Jun—-Seok Park - Jae-Bong Lim)

Abstract - This paper analyzed the phase noise characteristics of frequency-shifting module by figuring out the
relationship between the phase noise components of 1st and 2nd local oscillator composing the frequency-shifting module
and those of RF output signals shifted in frequency. Also, frequency-shifting module with the improvement of the phase
noise performance was designed and implemented by means that the phase noise components of 1st local oscillator were
cancelled in the output signal. Output signal has been affected by only phase noise of 2nd local oscillator, which had
excellent phase noise performance than that of the 1st local oscillator.
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Fig. 1 The schematic of frequency-shifting module
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Fig. 2 The block schematic of frequency-shifting module
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Fig. 4 Repeater module using IF-conversion method
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Fig. 5 Proposed frequency-shifting module P, = cos (wm N ¢M)t
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Fig. 6 Schematics diagram of (a) conventiona! frequency-shifting module (b)
Proposed frequency-shifting module
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Fig. 7 The graphs resulted from comparison of phase noise
simulation test (Modi : Conventional frequency-shifting
module, Mod2 : Proposed frequency-shifting module)
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Table 1. Resulted from comparison of phase noise simulation
test (Mod1 : Conventional frequency-shifting module,
Mod2 : Proposed frequency-shifting module)

Marker | Modl RF Out (dBc/Hz) { Mod2 RF Out (dBc/Hz)
50Hz - 61.00 -89.35
100Hz - 59.06 -94.47
500Hz - 6520 -97.42
1kHz - 75.27 -102.20
10kHz - 101.62 -113.60
25kHz - 10812 -112.70
100kHz - 117.65 -117.20
500kHz - 131.23 -130.60
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Fig. 8 Photograph of the implemented proposed frequency-
shifting module
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Table 2. Resulted from the phase noise measuring of (a)
Conventional frequency-shifting module, (b) Proposed
frequency-shifting module

Marker (a) dBc/Hz (b) dBc/Hz
50Hz - 61.83 -93.53
100Hz - 5691 -97.28
500Hz - 64.93 -97.17
1kHz - 75.12 -102.21
10kHz - 102.53 -114.87
25kHz - 110.06 -116.17
100kHz - 121.14 -120.92
500kHz - 136.22 -134.81
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