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X-Band Oscillator Using SIW Cavity Resonator Based on Planar Circuit
Technique
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Abstract

The substrate integrated waveguide (SIW) structure can be approximated as the rectangular waveguide using common
dielectric substrate with via-holes. To realize reflection-type resonator, 50-& microstrip line can be used for coupling with the
center plane of the cavity. The oscillator is designed to operate at 9.45 GHz using the reflection-type SIW cavity resonator. The
phase noise of oscillator shows -98.1 dBc/Hz at 100 KHz offset. In experiment, the reflection type SIW cavity resonator
improves the loaded quality factor making the low phase noise oscillator possible. Due to the entirely planar structure of this

resonator, this technique can also be adequate in oscillator applications for a low cost and low phase noise performance.
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II. SIW Cavity 3-%17] 2 ®x17] A7
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<JZ 1> SIW Cavity 2} rectangular waveguide 2| 7=
H(x (a) SW cavity (b) rectangular waveguide
<Fig. 1> Comparison of The structure of SIW cavity
and rectangular waveguide (a) SIW cavity
{b) rectangular waveguide
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FRAFHFAA AA7]H AR SIW cavity 2
via-hole & TE 5= metallic wall W39 F2 A9
A=, o33 EAL ulgle g FAFIE 9

A AR EAE Z2E SIW cavity F7]1E A7
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<Ozl 2> 2BtAo| SIW Cavity =&17]
<Fig. 2> Typical Structure of a SIW cavity
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<38 3> SIW Cavity 3Z17| LiRe| M7|H 2% (a)
12E (b) 22E
<Fig. 3> Distribution of electric fields for the SIW
cavity (a) mode 1 and (b) mode 2
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<32 4 50-2 O0|ZZ2AEEECln HELZE
Zt= SIW cavity SZE17|

<Fig. 4> Coupling structure of the SIW cavity with
50- 2 microstrip line

(a)

<8 5 BIIEME = SIW cavity 27| R
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<Fig. 5> Distribution of electric fields for the
reflection-type SIW cavity resonator
{(a) mode 1 and (b) mode 2
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<32 6> SIW cavity SX17|9| Ro|AIE Za}
<Fig. 6> Simulation results of the SIW cavity resonator
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<Table 1> The Design parameters

Parameters SIW cavity resonator
fo (GHz) 9.45
Werr (mm) 12.16
Lesr (mm) 15.67
b (mm) 1.18
D (mm) 0.6
s (mm) 0.19
& 2.54
h (mm) 0.54

<2 7> Z|ZA| ks X-band EE7|Q F=
<Fig. 7> Schematic view of an X-band oscillator
circuit with the series feedback topology
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<2l 8 A HESE SIW cavity 2XI7|S o|E8 EXI7|
<Fig. 8> Photograph of the fabricated 9.45 GHz
oscillator with the SIW cavity resonator
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<Fig. 9> Measurement results of the oscillator (a)
second harmonic suppression (b) output
power level (c) phase noise characteristic
(VDS=3.97 V, ID=44.6 mA)
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<Table 2> The comparison SIW cavity with hairpin

resonator
Usuing SIW Using hairpin
cavity resonator resonator
Osc. (Vos=397 V, | (Vps=2.93 V,
Ip=44.6 mA) Ip=42.4 mA)
Oncillation 945 GHz 9.174 GHz
frequency
Qo (Simulation) 126 115
Output power 13.48 dBm 9.78 dBm
Second
harmonic -34.33 dBc -36.60 dBc
suppression
Phase noise
(100 kHz -98.1 dBc/Hz | -95.32 dBc/Hz
offset)
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