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Analysis and measurement of a self-offset Phase-Locked Loop

BAO Feihong, GUO Wei, LI Zhipeng, BAO Jingfu
(School of Electronic Engineering, University of Electronic Science and Technology of China, Chengdu Sichuan 611731, China)

Abstract: The self-offset Phase-Locked-Loop(PLL) structure, which is considered to have the ability
to improve the phase noise performance of the PLL, has gained much attention. In order to verify this
viewpoint, a reconfigurable circuit board is designed and implemented based on the basic theory of the
PLL. The phase-locked loop structure can be switched among the conventional, self-offset and offset
topologies, whose phase noise performances are measured by Agilent signal source analyzer, respectively.
The in-band phase noise performance of the conventional PLL is better than that of the self-offset one by
6 dB, and the phase noise performance of the offset PLL is improved about 14 dB compared to the
conventional one. The experimental results indicate that the frequency dividing-ratio in the feedback path
of the loop has not been reduced in self-offset PLL compared to conventional PLL, thus the phase noise
performance has not been improved.
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Fig.3 Microwave frequency synthesizer architecture using an self-offset PLL
P&l 3 T A i 8 B PR Y TR AT B IR 454
P 3 1Y A i U B 5 P 2 A 3K e B B DA TN R ZAMIAR IR A5 5, TR B — DA VCO i th 1)
L 53 W5 S IR & AR A, DT I 25 AR 1 R R A . Herh LBy — S H K s R R g, e BT
ZI N x, B L=K+x, WS4 I 0 rhosi s S s
_&_&:&_ Sout _ X
S = K L K K+x 1<(1<+x)f°“t )
i th AR IR fou IS HRAIRE f ZHBCERN
NLK
foul :ﬁfpd (4)
1R 1 B R AT LA, TEAH R S AR AR fo L LR fou RO OLT L BT A N 22 B8R (BN Neerroffset
A (1) 5 (4) 15
L

N,

=—— ==N. (5)
conv self-offset self-offset
L-K X



%3 B XIS %E . — M B R E BRI R BB H S 5 iR 423

Hﬂﬁ(s)ﬂ%u ) EH:J: L %g/l\tt X j(E/‘Jﬁy %ﬁ*ﬁ%%%qj Nﬁﬂ%ﬁﬁ@ﬁ Nself-oﬁset‘{}ﬁ/J\jj ]vconv[é[/‘:I x/L /ﬁ:‘r’ :J:IEIL:)‘{
ﬁm%m@maﬁﬁﬁw%ﬂ@%mﬁﬁﬁw%mmihmcmmémmm%%c@%m%%ﬁﬁ—%mﬁ%c

self-offset
BRI 2 — D AHAZ A R i R ge, WL 4, BIURH 2R 04 SO0t 4 45

1
HGs) =5 (6) o) ¢ 6 ) |

Ky | Z(s) —» Ks
K N Rk 55 % Z R AE L, B A A AR B
b Af B, o3 AR AL AN o B IR B A S AR

TEHE SR UL S 22 AL 2019 N o Bei TR ARz 1 UN-

7 A B A 9 DG B AL T /NI S RO AR B, B Fig.4 PLL phase negative feedback system model
R 3Ea5 o X & 1 AR 035 0 A IR 25 4, AR Ak 4 PLL AR B2 f5ee
I3
N, eq_conv — KN oy (M
XFF L2 Fos 038 58 BB ER T AR SR [ B, ma@)nrA, Ml AR A, B, S AR M
HANN My = o+ BFHIIIE
KNoffset
N, eq_offset =KN offset (8)
XPTE 3 R A w BB, KM L B EE, kAR Af, B, 2 (4) R SRR A 3R AR AR Ry
- L-K . B A N L O
Afpd LKNself_oﬁsel .fout ) El] #)dl JJ %)! tt j‘j H
LK LK
N, eq_self-offset — m N, self-offset — N, self-offset (9)
NG UV EN O LIS
LK x fo Lk o
N, eq_self-offset Tz N, conv — KN, conv (10) ' N P h
in LK out
A By H AT 2R K R A [ 1 8 o Ei>——*;;—*
T Al R B R B I ] e 2 ot
AL 5 SO PR 6 AR s 1 Fig.5 Equivalent divider model of the self-offset circuit
AR . SERR B, K 5 AfRE [E1'5 1 (i F 1) S5 AR S AR AR
BRH B0 Y F O R A Y VCo
T, RN RN 1 {5; fou
R B R R E A J

QY

-K°
AR 45 M A R i 3% 5 1 A oz N g0 «C%ij:4‘ +2
a7t *J
fofsel
=5

2 RIIIE

Fig.6 Self-offset phase-locked loop circuit
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