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(A Study on the Miniaturization of 3-dB Ring Hybrid Having Arbitrary

Termination Impedance Using Lumped- Equivalent Circuit)
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Abstract

In UHF, VHF new design method of samll-sized 3-dB 00/180c> ring hybrid terminated arbitrary
impedance using both lumped elements and distributed elements is presented. At the center
frequency of 900 MHz, 3-dB 0°/180° ring hybrid terminated arbitrary impedance is designed,
analyzed and tested. Good agreements are obtained between measured and theoretical modeling
results, and at the same time, the circuit area of hybrid fabricated with two dimensional parallel
coupled line, distributed elements and lumped elements is reduced by more than 70% compared
with only distributed-type circuits.

L7 & olo k(4 77.2] VHF (very high frequency), UHF (ul-

£ iy

[’ﬁlﬁé Stolule} vl 2le] slolvgeel 7 tra high frequency) o] Al4®l (HEMVELT, 4R
= T IlER e T O S, et W) B Wik, WA B A PR BoRE] R o))

7] Berrheel st Soll el (s MIC (microwave integrated cricuits) v} MMI.C (m(jn—
A2 A2 Eo] [ HREC SolAe i ol olithic microwave integrated circuits) 2| e

Mk figel odeh

18] 3-dB 0°/180° [ stolvel= 18]

*IEG L, kA IR R ol deiikell vhol (A==l o] AIF alolxz
{Dept. of Elec. Eng., Sogang Univ. } E7b delibfel MiHIEl= ROl RFRAMEe LOMGe

0% 01991 128 20H AN vl as 8% 500 o) tfole el Ay <

(190)

25

Ey



fEEe) #om dlas 2+ 3

26

g1,
Fig. 1.

P

Balancing mixer,

1 /s i
s

Hriar ulolola TR (FR AR wet et
s 2 4GHz #ikoll 4 4.5mASl  EHTE
EalF NEC 18898 silicon epitaxial Schottky barri-
er dioded] AJ) A AE 270 A Xo|v, 350MHz
o4 900 A= olmZ 3-dB 0°/180° [EF slolu g
Z5 FIAStA 4 ity e 2319
™3 e thel2.z et 3-dB 0°/180° slelB l=s}
o] #AE 7t MESITE o] BAMKE slohi wh
2 stoln el thol e =8 @Ehsle] #itd 4+ A
22 RS A il d9daE 2 3-dB0Y
180° [EZ slolm =yl alqa)el el gRE S
W o slolu gl A SRS A M st
2 VHF, UHF fsoll 4 27)7h A= fashel ook
o] B wisEsly] YA #im AL 5000 oA
sho] g FETF 2 EKRE flAsIel BRI HFE
slol v B =E FFHE A=k o] [alfk FA] #
YIdg 7t SHESet, 0101] K @wolMe #AEIRE
ez A7 5 A BRE + Ae £PhFERTF FE
P2 F#slo), 2ol HfESE stelnel=d R
&giet,

1/4A 9] (4% & TEM solv &k %E
Bl wFet wTAlel AEM S oI, 3/44 8] X
Bk F TEM sloly #£hFR 1 HERIEKE & o
shAbol FEpsyol el mFok T Aol FEAR
o] AP 392 HPslojof dlzdl o] ZYPL wt
olz2g glolxof ENFE KA B%kel Bong ulol
232 ~E® ez HBo| AlfEshd, vlel2E ~E
3 fgigel BEHS A7)} ztolxle RS kst
o] B -2 Witk i rAbe]l HEMSQ 3/4A9
(e et RS 7] A7) gl 1/4a 9
3/4x8l EhH g Htkol FE-E FIMsted Giff

A 7]

=2
=

L

3-dB [ steluel=el k[ HEMBE FM

(191)

3 TRHH 9

el B B

A E
—=

9] ﬁﬁ’] ¥ S '4
F stelmElz ol julitE EIE
hFET SEENEE ok
o] bl - ==, % - 2ol HiEel fEffst

L7 wl ol BEE] ¥ MALFREES Tah7l A
A= frel |- 2=, v @BEHEYSE
ﬁ%z" —T— 71 uﬂrOﬂ,/t\ umxd]*i% @ BME s R
Hlslel AAELERES -?3}—5 NE2F Fike BA
0}04 ﬂ:‘f‘fl o @9 Z+e sholuelEe #
ALEEE ko

7z 3-dB 0°/180° [
shod ololl fHfEStE %

A2

=

-_— 2

o]
A

ol IS MR ABRMSS AAEA ANAH
2 {fjjsked NS o) HENS BER mhol
gz AR BAE R féz;.ﬁ%? Fifsted B
Blaladch o] FiTAE (Y fEke B WTS T
Abel o] #ETEREC) 0.50l 28 ukolﬁi AEF9] A
B 3T M alol ATgEsll ol R el e
OGBS 0.28% w3 2kl FATRG MK
HIHEle] BUPES] RIS S, i Tk S AR
olo) &S syl AMAIEI 2 HEE A AsHAH
BUUE il BES tido] B % o 277} Fepd
glomz Kk FwlA #3 #hRF FRMBS
el 2 B8-S shA 3 93, MIC, MMICH  #E
HE 4+ 3

TEe #i A9 As Z= 3-dB 0°/180° A
stoln el #hET FBEEIHKS g bo H
¥ 900MHzoN A b1 2k ol KT AETTRRER
o HAFKE FIAstel MreEd mikel mAS O
Rk wto z ek WER B B stelrelsd it
ated 70%LA Lol AT M S AARgten] HGA
o} —Fsle EHASRE AU

ol o
AR

O ®

FE5el Zo] dal Hixfime [Y]-sleleleto] 9
3 r-F EERE 2829} ow® d=1/44 o™

- AEfEER s 2El3@)e| o, d=3/4A0)H - F
f*‘EIE%»— 28 3(b)o] e

1742 9) {iiigkel % bR T FERIKF 2
23a)et o) uh ok mirAbel QlHElA My es
HfE =] o] 3/41 ¢ BEBK B H£HhFET F
EBE% 7 223l el i Fob wi Akl wE K
oz gkEE] ek T T Alel alHE e
AHE A el Aol BHRKE o} ofe] ol
g sl a7]7h A=l mikel ek 2
BE 3/4A 9 {EEEE oM EhET FEEIHKe
o e £hFE TR JE BBl druE, K

o)
/k}\j_

o) 11

E?Js'o] AA L,



1992 38 BFIHERIGE £ 29% AR 2 3 5 27

«fYo ose pd
@ =—29—= 3 Q1 H—®
%o 7 —> “Eu

8 2. Xsgkkel 8 FHEEE

Fig. 2. n-type equivalent circuit of transmission

line.
L C
Q7@ ®H® a8 s. e T R
Cx =C L L Fig. 5. The establisment of hypothetical port®).
® @ ® @
(@) ;Zf%} . (%) FIFHE 5, HER Aolne mr@st B F@el  180°
fIFHES 2t dolBst M sle] FFsch 2eo
2 HTFOL WmT@O 7@ 2o frfiurE ®of
O3 3. R Eh R EER 2 Qowve MTGE WML wF7F =lo] 28 a9}
(a) d=2a/4 (b d=31/4 Rrow] olol e MAHRIKE PR w

Fig. 3. Lumped-element equivalent circuits,

(a) d=A/4, (b) d=3A/4.
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Fig. 4. Ring hybrid terminated arbitrary impedance {b) lumped-circuit.

(a) existing hybrid, (b} modified hybrid.
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