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Study of Frequency and Phase Lead-in Phenomenon of Ring Oscillator
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Fig. 2-1 Ring oscillator
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Fig. 2-2  3-stage ring oscillator operation
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Fig. 2-3 SPICE simulation of 3-stage ring oscillator

3. fIfE5|IERAAER

Z OFE TG EIABBEIZOWTHRT Do
(3-1) 2DV > 7 H IR 0]

X 3-1 DX D ICBENE LW 2D 3B o 7 3IERIE D
% —FHZEE C 2N L THEAGSER, ZhiEA tay
—LET TR TRIE L WENICELL T D, 2
DEIE~DEZFOFEFRBEAI XA I T 2T 632 LT
MticA 7y &5 2 BREHRZICAHEORS, 3720
HOMHFAERSEZ S I 2 Lb—Ya I K R L (X 3-
2), I TiX, RIEEY 391ps, (A7 & b 0.2 D
AR LT, R=IMQ & C=1uF 2E3ch v TV o
L7z, M| & IAHBBR AR T AT A L E—F 2D
EREEE2D, ZNBKRETEDLEZOBEBEALNT,
INEFE D LAFAREMIE IS 2 OIS SIATITIRS) L
TLE 9,

X 3-3 (2, NCAHFHIRER & AfEA 7 & > b OBRERT,
T AAHFER A [RIRY A X v T ORI BEFDOE
NN, FIHIBNZED 5% 722 5 £ TORER EEEER) | &
LTI, EY A7y FVNEL, By T I T
HHD/ N EWVIEE | AEEIRERNIE W Z L3005,

X 3-4 12, (AR & o 7V T TH o AD
MR ERT, ZOONMAL 7y M0l EMTHS, =
DELH YTV T AV E—F A FRETECTH/HST
T CHAREEMCOMMEREIZA LRV, ZOHHEICE
WL, PRI & o B — & v AIE O BRI H
D MG (X 3-4),

START1

START2

I
K31 2D 3 V7 BIERBEOEERES

Fig. 3-1 Capacitor coupled two 3-stage ring oscilla-
tors.
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Fig. 3-3 Settling time and phase offset.
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Fig. 3-4 Settling time and coupling susceptance.
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Fig. 4-1 Capacitor coupling between 3-stage and 5-

stage ring oscillators
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Fig. 4-4 Oscillator output waveforms with respect to

phase offsets
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