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An Antenna-Integrated Oscillator Design Providing Convenient
Control over the Operating Frequency and Output Power

Dongho Lee, Jongin Lee, Moonil Kim
2 %

FAFgE GA 2T 4 e AZAAE- gHEY (Antenna-Integrated Oscillator) AAEPH S A70gc) A
oksl= 32 FoiHoa FAAEE 2 5E3| 2 (Negative-Resistance Circuit)@} s x|Qtel 2 F-3-=0, 2
Adolele] FaFules eyl 33l Faez AAECh ol#idt Tkl whye olElviel eAl#HolEle] EAF
I BUXZE QR EHuee A JbeAE EY 5 k= Alokske AdAMPHCA qlEUe] Feed A%}
Feed 2}]19] ZolE ZA3le] Ao FHIANE ¥ 4 252 Load-Pull AEoldoz #elslgich. C-band,
X-band 3|25 Z}z} A2, S o]F F3te] AP el FHssich

Key Words : Oscillator; Patch antenna: Active antenna; Load-Pull

ABSTRACT

A new design for easily controlling operating frequency of an antenna-integrated planar oscillator is
introduced. The oscillator circuit consists of a broadband negative-resistance active part and a passive load
including a patch antenna. The patch resonance is used for determining the oscillation frequency. This design
reduces the possibility of mismatch between antenna radiation and oscillation frequencies. To achieve optimum
output power, load-pull simulation for the negative-resistance circuit is used. The Load-pull simulation shows the
feed point and the delay of feed line can affect the oscillation power. Two negative-resistance circuits capable of
supporting oscillation over full C-band and X-band are fabricated. The oscillation frequency, output power and
phase noise for different patch antennas are measured.
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Fig 1. A patch-integrated oscillator configuration.
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Fig 2. Measured and simulated reflection coefficient for
X-band negative-resistance circuit
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Fig 3. The phase of the reciprocal number of measured
reflection coefficient for negative-resistance circuit and
simulated the phases of reflection coefficients for
various patch antennas.
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Fig 4. Load-pull simulation for output power of the
designed negative-resistance circuit.
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Fig 5. Load-pull simulation for oscillation frequency of the
designed negative-resistance circuit.

& 2v]A AE (Smith Chart) o vepligic) &2
s} EAIEe] QA e Als AHE QKR oo
<2 Negative-Resistance Circuit3} ZA3Fslc]zle (1)
Z7& WEIA] FE3] ool d#lEA] ket
Whzle] 7bsdt dHH oA E k9= x|ek
Bluke] HRAAISe] Z7)of tha oekE Wk, $JAt
<+ EAHS o= 324 93e 4] 3e F



AT W Sk 2Ao] foljt AL <lElv A

¥ 4 itk FHHQEME] v =27
Feed Point, 9|42 Feed 2}Ql Zol(2¥ 1. @o)=
Z7 7}Vsst=2 AE] Negative-Resistor Circuit
oA FHNEHIe = oliF F 7R AHEE =4
gl d& 4 9ok

V. &3

C-band, X-bandellA] z}z} R-AAEFS Ze
Negative-Resistance Circuitel]] ©}FgF =7]2] 3
| el E A ZH7e] EAL Falsty
. 2f6e Z47te] AZAALE qteivie wAl
Fo}4, £%3}9], Phase NoiseE lepia 9]
th. 23 69 ¢HHY FH5E TE5IEE AY
& <t FA FAFIHS (Center
Frequency)E “tepllc}. ol 5-3kule} zho] 3|29
WAl Fagrt QY F3FgeE 27 o
71 €712 BE2E 7L nalr. o3 7]&7]
apole] 72 17 3ol 4] ol S3F vle} A X3}
o, ¥ Q-Factor®] x5 Al&3ld 7]~
°lg £49 % stk

z}zke]  3]|Z9°] Negative-Resistance Circuit3}
Feed Line Zo| (¥ 1. @)= A gli
Feed Point®] J¥]¥lA= 300-Ohm AHE=R -HA}s}
ol wel 7h 32 A Faidd we) gy
¥ ci~9] Resistances= -4}8}3, Reactancey= =}
ol7} Witk ¥ 45 F3lo] 77 32e] &9
= 54 #4$19 Reactanceol| A= frARIARE 2 ]
& vy o dee 358 4 Uk F
Al 32e] AT dige] E99]s dA
sARE, 2 W9 Hou ok deElxle ez
oA AFEIc). ol=i’t A2 A AT} UX|j)

Phase Noisei= "tz F3j<o]|4|2e] 221 Q-Factor
o d3e yromz Aok 3Rl Fx|gkE
1}e] Q-Factor7} Phase NoiseS- ZAAIgIc) aj x|k
o] Q-Factor 341 FAlFdpel] TAHIARE #
A} weba AdPelx] 33 FAlFase} wxlFa)
47} 4x& o o] Phase NoiseE ehfgich
I, Y3h= FulrellA] #A9] Phase Noisex SHel
o] Feed 2j9le] ZHolE A3 44 9L 4
ek

Vi, ZE

W 1 71 © T 7

12

10

Frequency
GHz

(o)}

Output Power
dBm
W EETIE PR B

TFTTREY YT TIY T T i rrry Y

dBe/Hz

885‘%\&0013“5

@ 100KHz

D | JS VR [ T
012 016 0.2 0.24
1/ Antenna Size . mm!

Phase Noise

o
o
@©

2% 6. 5 79| Negative Resistance Circuitel] tjekgk =
71¢] <leluiel At 3|2e) ATl £l Phase
Noise 54173}

Fig 6. Measured oscillation frequencies plotted together
with the simulated patch resonance frequency. The
measured output powers and phase noise for various
oscillators are also shown.
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