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Wideband and Low Phase Noise Voltage Controlled Oscillator Using a
Broadside Coupled Microstrip Resonator
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Abstract

In this paper, a novel VCO (Voltage Controlled Oscillator) structure is proposed to achieve the characteristic of low phase
noise and a wide frequency tuning range. The proposed scheme adopts an impedance transforming technique to change a series
resonance into a parallel resonance for maximizing the susceptance slope parameter. The manufactured VCO shows a frequency
tuning bandwidth of 600MHz from 10.1GHz to 10.7GHz with a tuning voltage varying from 0 to 9V, an excellent phase noise
below -119dBc/Hz@1MHz offset. The harmonic suppression is measured above 28dB.
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<Fig. 1> A conventional X-band VCO schematic using a
microstrip resonator

0. 33t 23 wpo]az2EY F317|

il

)
o

AEEs 5480 9Fs F+= 2
A oY AFg A yf Fe, TR
o] F2; Aol o) AR EHE *

233k ¥ 3Hup-conversion), ¥Z17]8] FZ
S NS F5o] HFHHY, shaping)
I dAo] 8. AFu FFEol @2 47
SiBITY SiGe HBTS°] %<& S4& Holn
1} 10GHz tEoXe 802 AR &= Qe
AAH(discrete device)7} BX] ol XWiE ) dd
o|5o] & ZAoZ &2 MESFETY} HEMT
5 AMEstar ok dukA 0 2 MESFETO|W HEMTH=
Si-BIT&Abe] s A3} & FF°] 10dB~20dB
AE7b & o2 49A Ut AFg Fee F
o A wEe axto) wlAdy F2 o o8 A
£3] -$-2Heven-order) o o3 Asa 7
o] Mo As WaHT Ak Wy

=}

N
o T

o

in o fo
)
ﬁ»» b1

N
o%
=2

_g]

3o fl 2

fr & |o r{r

xS

R A w4

o 22 32 met gee mool g
; i

o
o Y F5e EHprofileyS WA frA135}7]
Al =

N

1719 Qzkel Alwol wirlet

42 4HA Aok B =T G437 9
2 FE 7R o4 shAThel BA919) Qae &
ol WS AL gt BT MY QFt
Fagol g YuHAY AR 1 A9l
S olehel 4 ()3 ol Edo| ALk [
2 2|e|2
1bol)F = w2ADZ|8X/é)wI2 M
A71A lele W B9, Aox BZ A5 A7)

£ 9Jv]gir}. Kurokawa®] 94 F5 A o258 2o

B2 AR 2 Fabpd] digh 718718 F HHE

Adetd AFFSL 6dB7t MAES € 5 ATt [6
<1 1>9] gAY LRy LR AHEE 2

Vol.8 No0.4(2009. 8)

The Journal of Korean institute of Intelligent Transport Systems 47



|

- G ——
O———t

Z Yinz

(b) Zl'ﬂf
<2l 2 (@) 2 ZE M, (b) ZEMRO| 57132
<Fig. 2> (a) A two-port coupled line section,

(b) Equivalent circuit of the coupled line section of Fig 2(a)

FARE <T¥ 2> 7 AHE Y 9=)/4 HEV|Z T
e 571828 38T 5 AT 7] <28 2>0A z
T SAY9YL, o= A M2 A7 A
5, A Y9dx QyE, A ol=EnEA AWESY
#& Yehdth oj=udA AWE A= olgie} )

Z, —Z

oe 00

= ®

X-thgel A uheE tele= b AsjAE st
43z 429 Qg o) 4F 3A =22 §
gt v toleEd ARAE 002 i,
AY A29 dol7t o= ezt <19 29 7} ==
AN 97 P29} ol=rEat 2

_4

_ S TE
)/inZ_ Yinl_ ZL (4)
, & 2% o

ole, 191 4 @ANA 9=1/4Y W z =k o]BZ

Jp=KJK ©)

B AU K fla TS MeH ol LN
Rs
Jr ELS 5 I L
r £ 90° Cs [-'Lp CPTG,D<’
O ———ar:

<8 3 JHEE 0185 XESTI=|=2

HHITIS|Z0| Het

<Fig. 3> Transform series resonant circuit to parallel
resonant circuit using J inverter
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<Fig. 4> (a) Gap coupled microstrip resonator,
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Reactance [Ohm]

..........

Frequency [GHz]

<38l 5 SAFEEEAMIML| Am|HHA HH
<Fig. 5> Impedance plot at a resonant frequency
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