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The Effect of Phase Noise from PLL Frequency Synthesizer
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Abstract

In this paper, we analyze the effect of phase noise from PLL frequency synthesizer on 64 QAM when detecting
corrupted signals. To predict the phase noise of an oscillator very accurately, we assume that the oscillator is
linearly time-varying when the input impulsive current to the oscillator is small. The performance of the detector
which detects the corrupted signal by oscillator phase noise is compared with that when the detector is only
affected by AWGN and then analyze how much the phase noise degrades the system performance for 64 QAM.
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Fig. 1. 5-stage COMS inverter ring oscillator.
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A71A, i) = 4¥E F& AR

¥ 29 $7M29 33 S Helth

FAREEFE FAETo)7) dE Y 6)#
24 Fgo 448 veid £ Jod.

I'(wyD=cy+ z:lc,,cos(nwor-i- 8,) (6)

AINA, cr BE, 0.8 nilA TZTHe 94,
Web A @) A )9 A 2] 29 94 oF
L 4 (M 7o) dEd £ g,

#() = ——l—[ cof i Ddr
+ 216;1 f_wi( ) cos (nw, Ddrl ¥

AFot A™ AR (0=l cos [(n wo+ Jo]E Q)
ZH2E o FE7) g8 JoBt & FHFHNE
71_47} AEE gurdoR AE F549 A4

dETo] Fasth Z, 4 (8)0] Bk

H)~ I,C, smz(lfth) ®)

meb 9A7) 29 HE9) 44 LR 4 ®)
W3] A4 Feol e SSB AHEYS FHY
4 ©)s 7o

i @ ¢,
£{ 4w} =10 log 4"q £ ©)
I}
o 714, =7 Af , (4f=1Hz )o|H,
T YRS g AT FeAagoln.
o714, A (Parseval) H2]E o]Lsid 4

(10)3} 2o,

o)

PLL 334 BI04 BB A48 99

Fans

fixy

e

’—i——' "
Tues z

d8E 3. 8 wAvle) tiE 2A8E FFLE B9
53

Fig. 3. Approximate waveform and ISF for a ring
oscillator. ’
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1. 11g 3 22719 944 2
Table 1. Phase noise of 11-stage ring oscillator.
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Fig. 7. BER curves, affected by phase noise.
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