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20 GHz Push-Push FET

Design and Realization of 20 GHz Push-Push FET Dielectric
Resonator Oscillator

* Hk

Jae Kwon Jung” and Ihn Seok Kim”~

Wilkinson T 20 GHz Push-Push FET
. 10 GHz 2
20 GHz Push-Push TEos GaAs MESFET
H = 20 mil(e,=2.52) . Wilkinson
20 GHz 5.67 dBm, 29.33 dBc,
100 kHz offset 105.5 dBc/Hz , T
20 GHz 1.17 dBm, 17.84 dBc, 100 kHz offset
-102.2 dBc/Hz
Abstract

Electrical characteristics of two types of 20 GHz Push-Push GaAs MESFET dielectric resonator
oscillators having Wilkinson and T-junction power combiners for the output stage have been investigated.
The Push-Push oscillator for suppressing fundamental frequency 10 GHz and enhancing 20 GHz has
b
een designed and realized in microstrip configuration on 20 mil thick RT-Duroid(e, = 2.52) teflon
substrate. Two different types of power combiners, T-junction and Wilkinson, have been
considered. Whenever one type of the combiners has been adopted for the output circuit, output
power, phase noise and fundamental frequency suppression characteristics of the oscillator have
been measured. When the Wilkinson power combiner was used, a maximum output power of 5.67
dBm, a phase noise of 105.5 dBc/Hz at an offset frequency of 100 kHz and a fundamental
frequency suppression of 29.33 dBc have been measured. When the T-junction power combiner
was used, a maximum output power of 1.17 dBm, a phase noise of 102.2 dBc/Hz at an offset
frequency of 100 kHz and a fundamental frequency suppression of 17.84 dBc have been
measured.
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Q(Quality Factor)
MIC(Microwave Integrated Circuit)

Fig. 2. Coupling between microstrip line and dielectric

resonator
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Fig. 3. Equivalent circuit of the coupling structure

between microstrip line and dielectric resonator
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Fig. 5. Push-push oscillator structure using T-junction
power combiner
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Fig. 6. Push-push oscillator circuit configuration using
Wilkinson power combiner
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Fig. 7. Push-push oscillator structure using T-junction

power combiner
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Fig. 8. Push-push oscillator circuit using Wilkinson
power combiner
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HP ATF-13786(GaAs ME-

SFET) ¢,=38 Murata DRD051UE022
€,=25, H = 0.54 mm,
7=0.018 mm Teflon
9
10 ,
20 GHz 1.17 dBm, 5.67 dBm
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Fig. 9. Total RF spectrum of Push-push oscillator

using T-junction power combiner
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using wilkinson power combiner
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Fig. 11. Output power of Push-push oscillator using
T-junction power combiner(Span 100 MHz)
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Fig. 12. Output power of Push-push oscillator using
wilkinson power combiner(Span 100 MHz)



, : 20 GHz Push-Push FFT

HTTEM dfsR aFERE =LAZ FdRsH®
sl )] L3R L O b Hip

|
N

CEMTER 2l 48GididHs AN L. BRdriHa
HHE [ O HEe Vs ] R SRFE HD Py

13. T

Fig. 13. Phase noise characteristic of Push-push
oscillator using T-junction power combiner
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14. Wilkinson

Fig. 14. Phase noise characteristic of Push-push
oscillator using wilkinson power combiner

Fig. 15. Photographs of the oscillator using T-junction
power combiner
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16. Wilkinson

Fig. 16. Photographs of the oscillator using wilkinson
power combiner

17.84 dBc, 29.33 dBc
11 12
Span 100 MHz

, 13 14 100 kHz Offset
102.2 dBc/Hz
105.5 dBc/Hz . 15 16

1.

Table 1. Comparison of measurement result according
to power combiner structure

T Wilkinson
(dBm) 117 5.67
(dBc/Hz 102.2 105.5
@100 kHz)
(dBo) 17.84 29.33
2. Push-Push
Table 2. Comparison of the other oscillators
Output Power
Frequency(GHz) [dBm] [«
This Work 20 5.67
Sinnesbichler [7] 58 1
Sinneshichler [8] 38 115
An-Sun [9] 18 1.67
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PLL (Phase Locked Loop)
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