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VCO Oscillation Characteristics by Varying the Length of the MSL
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Abstract

In this paper, the authors present the simulation results and the experimental considerations on the
effects of the VCO oscillation characteristics caused by varying the length of the MSL and the
composition capacitance of L.C resonation circuit. Simulation was accomplished by nonlinear RF circuit
simulator for designing and analyzing the RF characteristics of VCO. The samples with 3 different
MSL lengths of which the length is 140mil, 280mil and 560mil respectively were fabricated by screen
printing process. The oscillation frequency of each sample(VCO) was tuned to UHF band(750Mk ~ 900Mt)
by varying the capacitance of LC resonator circuit. The experimental results showed that the values of
phase noise were -82, -93, -97[dBc/Hz] at 50[kHz] offset frequency, the pushing figures were 114, 94,
318[Kk] at applied voltage of 3:+0.15[V} and the harmonics were -21, -16, ~13[dBc] for MSL lengths of
140mil 280mil, 560mil respectively. The frequency and output variation width were 779~898Mt] , -36~
-33[dBm] for MSL with 140mil length; 818~836[Mk], -27.19~-27.06[dBm] for 280mil; 751.54~751.198
[ME], -33.44~-33.31[dBm] for 560mil.

Key Words : MSL(Microstrip Line), VCO(Voltage Controlled Oscillator), Resonator, RF simulator

.M 8 VCO, ¢ty %3 RF& MLCC, 3%94HH F&

E 9__—7 z, A .

53y wwle A wed wae #4 % C LU NI L e e

$5REe £%98 adn 2% 24 AAY AL 48 o BEe N AZAR A
) (G5x48xLamAES] $%& 7 AFAA Aws

A YL o Ann SATHIL olsk o), SLFFA 7 T e Gl Abes]
71 ¥ - AFSHE AAAE A4S AR wES o ’ N
LI ATHNA, 2TRE AR AN 2 Veos) 2yl gel A & JHe FE AR
B SR ATFES REA ARG WE AT zang 3ws 2d9 fzAd AshE 2
Sa gletz. o # vhelazst 4AA ol gsE

e gy zke] FAzlolth & AzlE H AX o ZWA
BREZozr HEAM(duplexer), < E 24 (BPF), Fuo] 22 ALSSEE Brh B ALE AL EHT

* 0 SAYER A7) BE FHu, A7 VCO AA BAd & 9%e FE=2
(B71% 4N BE§ FHdsn B AFsA ARl @ @A d& T4
FAX : 031-220-2326 HlE Qe oA weu &¥d HF {IE

E-mail : dhrhie@mail. suwon.ac kr) o rE o -
o001 118 B 44 019 28 149 13 44 98 planar resonator HEl® 2EYE<¢(strip line)olvt

0024 19 27 23 AAb @ 2002 28 15U HE A g rOlZ2AEREAMSL; Mircrostip line)& o] &%

412



F2717b d8 olgEH 1 ATHI) ey nFE gy
M 2EgEAE FEINEH dold FHEH
ol H2 AEte AZE ol4¥dH EAAFI &
2278 A& 4 rH4-6] =8 FoE FHE
20~258 ¥ LTCCH Al E(sheet)E& AHE3A09
EAAS Bk okl HEY LYIE oF 5 9
& Ag B3 o7l

E dFoME A5 MSL deolg ¥8d 37}
21e] VCOE AFste o dxlEAE 24, vag
oz MSL Zolol ot g HESAL &
#8] RF22 AlE#olelgl Serenade(Ansoft)& ol
439 VCOS 8N E AEdo et 1 A7
2 o439 VCO & HEs HAddey, IFF
Hog AANEY wE 4% VCOE Al#sie 2
E4& NEdolA Ay wlastyrh

2A1E30lH

21 82 34

VCOE dwteoz AN, ¥R, wAR(SH
M2 Aol Hu B dFdMe wHEA ux
T MSL d¥ Zole] d#g HES 7] 3 W
g Aed FFg AIRE o]Fojy yEH
VCOE TAsArt weHREE R WFe] wA
£ v g AAHFE V5 vHAE ¥
BREA VCOY BA4E AN A ro
tho2 =EdME wARE A AN w3
RE ooz VCOE Aztste wal
At

2y 1& dAgsn

A <

Tl 3y VCO9

HAH2x & VERACHEIL
29 2% MSLY ol 140mil, 280mil, 560mil 2
o] Az sz gojolkelrt AedY F

2217

o Ha HEe 7 HRo| qge w

b 110 L1 05 K-
Fig. 1. The oscillation circuit designed.
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Table 1. Simulation result

(tuning voltage 1V, supply voltage 3V).
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Fig. 5. LC resonator circuit composed by capacitor
and MSL.
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Table 2. Reverse voltage capacitance of varactor.
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output on the of length MSL.
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4.07 120
0.99 19
0.05 0.044
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