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Abstract

A realization method of the microwave oscillator is proposed by the inherently stable transis-
tor with a cavity resonator feedback loop. The real part of the output impedance of the inheren-
tly stable bipolar transistor can be made 10 be negative at the resonance frequency by the high-
Q cavity feedback loop, and the oscillation condition can be obtained with the matching secton of
the load. In this work the microwave transistor oscillator is realized with a silicon bipolar tran-
sistor HXTR 2101 and a reentrant cavity, and characteristic of the output power 10m Watts at

2.33 GHz osc. frequency can be verified cxpevimentally.
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Fig.2. Block diagram for designing the oscillator.
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Fig.3. Graph for finding the oscillation point.
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Fig.4. Graph for the re-entrant cavity.
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Fig.5. Manufactured re-entrant cavity.

50nline Semi Rigid Cable
Port I1
7.35 7.1mm
loop
_
Cable
loop line

Aol 2] «E 1 2.25mm
.93 ghealel 281 0.3mm
aale w9 AgE Al
Fig.6. Loop coupled cavity.

2. TR®] S—sjelujed #iw
TR} S - spebvle] @ [l
mighg igs sk 1B S—shele) e E piar ¥ fm
5wt Fok sl TR Ml el o] 509 ekele
ZJOIQL JEwgg o] Aolrk ol S, S» v #HifH
& = J'ﬁu} S5 Sya. S,oub TRubiR] 2R, 5

1zl 73k 32 bias

11 4° & whfgsl o= =ik
A%
6700
Vec= 22V
Vee=Q.4V
Io=21mA
77
87, TRel S—sfetuje] H P3| o] upelo]s 3|2

Fig.7. Bias circuit of the circuit for measuring

the S-parameter of the TR.

el Ad) S—slelole]-

S 3[0‘41&2.5“ 0.126 /78.6° —
|

1

2.51 /47.1° 0.355 J

ofu},

o] S—sleluleE A elelob TRE| digfiel g3t
ol 6., 8, ubF PIMS WMEAIZL S-selrid e
whE Ft 2 S—shepvled y-shebulele b
5 Meieie) y-stebolelE ol A your & HELH
b gk EA ke 6., 0. F K & 4 ek

3. B (P
£ }ﬁh" O]’O‘ T é}" 8. g, %O‘]’(“ G,
10°, 20° , 30° ol aﬂ"l}"‘ 1004 skl

6. Smith chart4bol 4 ey
1 E stub?] o), MY A FH nHsl A 6
2 st 6,=30°, 8,=170"° 2=} 7}11— oFutu},
ol 2] your = —2.77+j0.230]3L R ol 2]
) ye=2.77-70.23¢] =] o} ye '?’ 50Q o ¥ &
2.8 8 2] Smith chartoll
4 sksf H.w series stub £] 7o]i- 0.085A8, shunt
stub?] #el& 0.1323Ag7F sich
2.33GHzoll 4 Ag==89. 16mmol L2
Series stub®] #He|=7.58mm

Shunt stub 2| Zlo|=11.8mm

19 8k 7ok,

Al717] ¢35k stube| Hel&



24 MNale] FFFel KT vhelazsl Egkxze] BRSG
8,=30° ¢y =7.43mm A, B #1®:2] 0.1mmebaizt AA” 2}ol9} BB #}o]
6. =170° — £ =42.1lmm 7} Hrh o ;Ao ulojolAfg o r fi& uks|¥13 D. Crb
ol #EEZ FIFNA MKS Mk we 1Y 99} A A7 fe#e el
7}, Zela TRe Co 3ol JfffFgwdl TR # it
N TITLE lmc. NO. o en e
[BMITH CHARY Foma 33017560 11| GEMERAL RADIG COMPANY, WESY CONCORD, Tars bl ]
IMPEDANCE OR ADMITTAI COORDINATES Yous —2.77 +70.23
Yy = 2.77-)0.23
;' ':"‘:':"“‘—’ ’::‘w:'"‘;: :I::: k:‘l.t .t I'I:HIHSE
LX) [ ] ¢ 3.3 3 3 AR TR [ RN :E:
FEREMN PR ] :és::“:-u [4 [N 8 il
Jgs.
Fig.8.
< slsh4 TRel oiel - (emitter) o} =hiEol £
s A R ok
ol o] e & %2 Ag/4 open stubE H
ol e A 2o duiEdol® gl zich
V. M3 B[ER M
ﬁ%‘ rESr EEERS Y wiak Roh ol BiREC] W
209, WAy 32 S JEms A e ol sk B A Mg B
Fig.9. Oscillator circuit. ﬁﬁf A7l A s R AR LR S
Ag-=oll ol vhebdeh
1% 99 MEEKAlA ASt B mme A2y ool 2 MIE iy WFs BRI R MK
o3 xow uoloA BES D.C7F HASE AL 7} 2.33GHz i},
AebEHAIE 0. 1ombE 50Q 2helS T A4l E BESB Y vloloj2E sMEAlIH A & EiREe

B A et

Hin-2 1103 Ak



19824 100 Ef108@it F19% F 5 9%

Out put power{ DBM}

5 10 1% 2025 30 Ic[;A)

g0, Hlzhgl 9o 49

Fig. 10. Out put power of the oscillator.

Ab R s Al )

Photo Realized oscillator.

TRO| upolojsrt Ve =4.93V, Ic=10mA3=] %
B B0 tAfESI -l Ve.=10.92V, Ilc= 27mA [
e Icd MnaAdAs v o’k W spslsb K
5]z eFokt

ol9} 7o TR FEHS FATIKEE(9V, 20mA) ol 4
10mW el Hij)8 38 &= dat gk ) 12, 5mW 7}

A A% 4 ek

L=t

V. # =R

Muleldd MR F-97% RIS
TR HXTR 2101 (Hewlett Packardyl %4{F) ¢ S—s}
elelel ol s wlel ] S~ afetelel e Foel {1 HETS S
Qo o] {1 ol olsbed FEedfbol Al kitet
WG4 2.33 GHzoll 4] 10mWe| ))& 2= oigkel 42
wEEl AR gES = ok

oA TE gdte] Frataatm o FEkak) net-
work analyzerE o]&3lslow %4 F4be] W

WA e AabE maheh s o @iF

ofe] s 8 gl o] B,

1

1981 W od T2 AQule] 2lstel = 5[l G}

2 #F XK

[ 1] V.G Gelnovatch, T.F.Burke, “Computer aid-
ed design of wide ~band integrated micro-
wave transistor amplifier on high dielectcic
substrates”, IEEFE, Transaction on Electron

Devices, July 1968,

[ 2] P.M. Olivier, “Microwave YIG-tuned oscilla-

tor amplifier design”; application to c-band”,
IEEE, Journal of Solid-State Circuits, Feb.
1972,

[ 37 R.S.Carson, High Frequency Amplificr, John
Wiley & Sons, Inc. 1975,

{47 A.P.S. Khana, J.Obregon, “Microwave os-
cillator analysis”, [EEE, Trans. on Micro-
wave, Short Paper, Jun, 1981,

[ 57 J.Helszajn, Passive and Active Microwave
Circuits. John Wiley & Sons, Inc. 1978,

[67] Kurokawa, An Introduction to the Theory of
Microwave Circuits. Academic Press, Inc.,

1969.

{7771 M. J. Howes, D.V. Morgan, Micromwave De-
vices, John Wiley & Sons. Lid, 1976,

[ 8] Ramo Whinnery, Van Duzer., “Field and
waves in communication electronics” John
Wiley & Sons, Lid ., 1965,

[ 9] L.G. Wilson, C. W. Schamm, J. P. Kinzer, High
Q Resonant Carities for Microwarve Testing,
Bell System Technical Journal

[10] T.S. Saad, Microwave Engineers’ Handbook,

vol. 1, Artech House Inc., 471,
[11] R. E. Collin.

gineering, McGraw-Hill Book Co., 1966.
[12] D. S. James, G.R. Pinchaud, W.J.R. Hoefer,

Foundation for Microwave En-

“Aperture coupling between microstrip and
resonant cavity,” [EEE, Trans.on Microwave,
May 1977.

[13] Microwave Transistor Bias Consideration.

Application Note 944 — 1 Hewlett— packard.




