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Design of Push-Push Oscillator Improving Coupling Characteristics
of Resonators
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Abstract

This paper introduces a new type push-push harmonic dielectric resonator oscillator. Proposed oscillators are utilized
by HDRO(Harmonic Dielectric Resonator Oscillator) which ate combined in push-push structure. As a result, funda-
mental signal suppression ratio and output power of harmonic signal has been improved. The increase of phase noise
is compensated by improving coupling characteristic between resonator and parallel microstrip line. The proposed
push-push HDRO shows the output power of 9.32 dBm, the fundamental signal suppression of —47.2 dBc and phase
noise of —99.86 dBc at 100 kHz offset frequency and 18.7 GHz center frequency.
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Fig. 1. Principle of proposed push-push oscillator.
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Fig. 2. Proposed high impedance inverter.
# ol vl & Aat
8 = 21/, L%,
¢ ZZOLY (1)

A7NA, e T FoE, L 45 JIG-RA L
A Y2, Q8 TR FBE, Lo A
54 gy zolnk I 2& Ag
I2HE B %6719} 7%?%‘%
AFHAAZ 50 Lol A 80 &
25 FEsH e BA Zﬂ"h
HAEA BAE Sols ¥ —;;_—
19 3014 BolT gtk %@
ol E/\E% AZ2E o] 'Oriﬂ— 13./&61 old e
2 80 Q9] mlo]aRAE £
s A A Wk 71271 4T
o, FFHCE ARM +2E FHHA
27 9 HAEE AE FAT Aok
el 712 Fejel v} loaded Q7} A
& ¢ Yo oedez ¥, 4% Az
J HA7F 27150 loaded Q7L € 8}
2R A EE 7o B8 YuRsE 2
g 79T & 7 WE)
o

A&O}ﬂi&

0 rﬁ
| ;lo —1}1
16

O oA

A

-

fo ofy Iy K 1@ of
do 2
2
r&ﬂ

4 e 2
=
o
5y

ox it
8%
gy
sy
X
]

WA Fasol WEe] Hon H2oh el
FHA7I0 Lol AL AL Ak 18 41A
ol 5} £217] Aol <] Bo29 Ay

Z‘iolﬂ HEAO Y HIBE
< d=siHth

olelg A
monic Balance) 71%-& ©]-&3}

21187 GHz)¢] =7]

3719 A EAE AAE Push-Push 277 HA

RT3 N s SR e S RTRO SRR .............

IR0 R PR ......... fo ............ - --- 50 ohmline |1

i : —— 80 ohm line
: : : e Thiis WOTK
40 el M
8.0 9.1 9.2 9.3 94 9.5 9.6 97
Freg {GHz}

38 3 () 50 Q Az AFAE ), (b) 80 Q 4
2ot ARYE w, (o) At 72 ¥R ‘
71 57

Fig. 3. Characteristics of resonator (a) coupled with 50
Q transmission line, (b) coupled with 80 Q
transmission line, (¢} coupled with proposed

structure.

Push-Push DRO

J8 4. ArE push-push H2A F217] €27
Fig. 4. Proposed push-push dielectric resonator oscilla-
tor,

e}
o
o
2
o

a
e
b
24
1o
=
o

or [k mx
fd
o PN
-
X
on H
2
o
o

)
o
mn: 4
% o
ofl
wlo
o2 o
Y
m 0
4 2

X
o

L4y
i
t
N

o
1t
e
~
it
o
g
5
a
=
e}
g
=

~
1o
DE e

1"5.)‘-'4 }d L
(o3
>,
)
ot
il
© 1
°
I
=
rir

Uz, off

2L e rir do e o

s
<N \_,m
° 1o
1

ull

[ )

:"% T
S BelF3 ATk f
dBc o]Ato & “H—r

M
I
=,
i
Jui

\

rir ‘lo "\

& 2
ot
o 12
2
i
oX,
tlo
[
2
lo
8=

2
—_
=



BEHERESERGE 188 FIR N007F3A

(a) 123 E7) 4=
(a) Schematic of the oscillator
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(b) Schematic of the proposed oscillator

38 5 #3719 B4y FHE
Fig. 5. Simulation schematic of the oscillators.
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Fig. 7. Photograph of fabricated push-push DRO.
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