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ABSTRACT

The oscillation frequency tuning range of waveguide Gunn oscillator and its stability
depend sensitively on the dimensions of the resonator. Therefore the embedding
impedances with the various dimensions of the resonator for Q-band (33 ~ 50 GHz)
Gunn oscillator are calculated by using HFSS (High Frequency Structure Simulator).
In this paper the comparisons between theoretical results of embedding impedances
as a function of frequency and that of experimental results are described. And the
oscillation frequency range could be predicted by using the theoretical evaluation
methods which were proposed in this paper. It shows that post size has an effect on

the frequency tuning characteristics of Gunn oscillator.
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LA 2

A28 FR A7 GEEE LA E £ Fos AFER FL FE 5
2 dane g oA AHR 5= 3 tho] 2 & (Gunn diede) & F2 33
Hd EA ol Deljeelm H27jo del &&= o

dejvea oo ¢V =03y A 277 £ 2 AHEEHL oo, o] dt G| 3
Fob W9 Fulg AP = 71g TAsE TRV Y T2 et o2 AFEA W)
utebd o2 7hA] Bejo] FR 7] Fe B2 A7t ¥ ) (Hayd! 1983, Jethwa & Gunshor
1972, Holzman & Robertson 1992). ©]2{ 3t 23 7]2] Fel= A 23 (disc) B3} TAE (post) F
o] Atk dNtH o2 23 L F T 60 GHz o|4He] L3 7)ol AHLE &= Wb oll, TAE YL 60 GHe
o] 3le] FI 7)o AHEE 1 Qloh.

AF7A oA 74A] Fefol HAVE FR7] F2 e IS H Aol o A7 A
FANE AR AEE B3t FHH AT wHgkA B =FolAE FIA7E AASA gn F3
7} FZo) s A7 2ol 9w o3 B2 (embedding impedance) ol th 3 o] 2 A A& F3}
o BX78 HAFHLE AFT £ e DHE A A F)

B 2 =EolA+E Qband(33 ~ 50 GHz) S #7]8) 7] 720 ©h& FAF3h4 A3}
Z 7R3 EAES 0|83 ZAJE AR5 2 stdnt 283 A thole =g v @@ A7)
o JAEAE A= 337 2R BE HAFay HHE o|EH 22 FAF37] A3 HFSS
(High Frequency Structure Simulator)E o]&3to] Al E# o] &5t Al g o] B3l g Bates
& Ko (1990)2] 23} gta}h v]nsto] Al g ol d whie a3 dE A5k

E =EdAE ojjgt Algdold ANE nlRez A AAVE 2A-AFSGAS AR Q-
band £ 3% @R 7] = vlo]ol A & 3 (bias choke), £ HF ¢ 3 W2 M3 7] (waveguide impedance
transformer), &3 EAE (resonance post), =35 2 W4 E (frequency tuning backshort) 2
Aol o, ZF KR gigt AAYg AASATE 2e)3 o] 4 Aol uet oy 71A
X2E FT2E A 1o up 35 W st A3 a2 AdFA-E A A

2. oA K HE

2.1. AEs} Qeje) A7

A QE3} FE (low-pass filter)d 7|52 3= Hlojoja 239 vus: 17 13 Zoh 1Y
194 o= 27 FHE ()01, 6. & HHEE (teflon)2] FHE (2.08)EN vlojoj~ 2371 2 BE
(block)® &5 o] vlo]o] A Hgto] thet (short)H = AL YA 3= 4L Itk ALAEH =
Lidholm (1977)2} 2@ 3 2} (2000)7F A A3 oz AA AT

HFHoz AARAGEH BEl= 5T 2R 45 dow, 28] A4+ D=3.0 mm, d1=2.9
mm, d2=1.2 mm= ARGt e A5L AESF Y I3 e 4 dFdAE AAsigot
A A, 3 20A B £ QR0 HIALF A 33 GHzolA 50 GHztH ol 24 d3ldag
ABFPEL Aol gof] AIH PSS HolF gt} o] AL BT o] BdAAF A o] upo]o]
2~ 238 B8 FARA gt AL JEhE, d¥AA A4EH DEe) 542 BAdY. =%
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7198 FFoll= Siegel et al. (1984)cl 28l AHE KPS HA¥H oz WAZIE AY A A5}
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2 ANG A 9B AT Y] AE T 4o AA AT Fo5 EA <A 33 GHzol A 50 GHz7HA]
= A AA e} ¢l VSWR (Voltage Standing Wave Ratio)©] 1.3 of&te|o] F4 tfgofl &3+ 35
GHzol Al 45 GHzol 4= VSWRo] 1.2 ol3t7} )0 o]ol thab whal&ale o 20 dB ol 4bo] H 3tk
getd JuEa 2Rl o8 2AAAY 4] Arke A& T & Ak

A gtx17] B2zl AW uHA (embedding impedance)

A ¢A7E A ol=e] AN YA Zpony,,g. + 5 Xdicde 2 THO] LEF A2 & =obF vjol T
AE 3z o) 23t Y (embedding) T YL Zear,;,ouir + I Xecircus: 7t 22 ] #3& oA ¢
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o dF A HEr|o 2 TAEE T}

Barth (1981)9} Haydl (1983)° &3t 31 7]8} AN G2 Tat@d F37)9 7R E}— o3y
7R 270 o3 2etA A "l B 2R s T2E 279 dlo) g AAZAL
A ZHA 3t FR172 T2 WE FIFTre APF LR FHAFAAT, E =M= Al
B o dg B3 TAE I Wzl @2 FAF s BB E Solr ghr)
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D H 1 a b
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A npe} Zo| Bl A9 Co A9+ =5 3479 dudart A geje s gudase] Aol
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