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Duplexer Design for the PCS Application
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2% Azt FA71E ol 4T AviMZ 95 Yeld A4S (attenuation pole)d AU F E©HYY ¥H ¥
ME Agstead MARGAMY #AE FRFE £ Ae FEAXM (duplexer) & A A Bgoldesct. FCC
oA 2 GHz ti9ell &3 39 PCSH Block-A.B.C & H3td $£4 9 FAEEe) 2t 378 4 4l FANE
AHgsted AAE FEAM] AE 44 dde ARG 4H 65 dB € 100 dB o149l #AFE vehida
Block-D,E.F.G & #8td $4 3 A8 22 270 9 348 A7 E A183te] dAd REYAS AL 5
A Ade] AR 2tz 50 dB R 90 dB o[44 #4FE el

ABSTRACT

This paper describes a duplexer design method for the application of PCS (Personal Communications Services). Two bandpass
filters of normal Chebyshev response are moditied by adding attenuation poles in stopbands, and are connected to the antenna port
through a branch circuit. The transmission characteristics of these modified bandpass filters are pseudo-elliptic, and the attenua-
tion poles are so located as to obtain the maximum attenuation in stopbands. A duplexer designed for FCC-allocated Block-
A,B,C is composed of a 3-resonator transmitting filter and a 4-resonator receiving filter, and isolation levels of more than 100 dB
in the transmitting band and 65 dB in the receiving band are achieved. A duplexer designed for Block-DE,F.G is composed of a
2-resonator transmitting filter and a 3-resonator receiving filter, and isolation levels of more than 90 dB in the transmitting band

and 50 dB in the receiving band are achieved.
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I.A £

Z1Z9 A 2 QY Fd& A5, W E EHaA
F g AFEY H&F nH7bbA BAMEAE B
o 238 v+ PCS(Personal Communications
Services)Al el FHZI Fo2 <F 2 00098 o4el
g Ao FAHN oy EUAHQ a8 I
o & o FCC(Federal Communications
Commission)olA] 71&el g PCS(900 MHz) %
g4 #dd PCS FHsdgdez Block-A B.C
(1.850-1,890 MHz ¥ 1,930-1.970 MHz ) ¢
Block-D . E.F.G(2,130-2,150 MHz ¥ 2.180-
2,200 MHz )& T3 3tHcH1).

900 MHz tigelA Atgse Fol g srld &8
He FEAM @ AA de §2 BPAA Zel £
= sleb2-7). FEYA AAMYEL vt Fog
ZAE Zol7l Hsld nHAEe] Aty FANE AR
goelzt, F27 AEE o7l S AA BHE A
a3 gleh £ =RAME FEYXY fs} FAE &
ol7] 9l mE FAzld #HHFE wol FINY AF

& Zole WHE A=etn Ao
& 1

7]

FCC oA A s Bid PCSE EAR
Al 8 2072 Block-A.B.C & FZHAME
’%!74]5}&’11%. A ”E(1,850-1.890 MHz)& 3749 &
AANE ALgsd MdASHDT F4A¥"E(1,930-1.970
MHz)x= 4719 2718 283t AAsA. HPA
o] MDS(Microwave Design System) & Al && ol
g An $AgE e A$ FAAH] 1.850-1,890
MHz olq dA% 21&<2 0.1 dB & &A&EA A=A

el =AM (1,930-1.970 MHz)lA 65 dB ol
o AL & F UARR FAEY B¢ %—ﬂ}ﬂl‘ﬂ
91 1.930-1.970 MHz oA dA® 2E9 0.1 dB &
sAErE A ARG FAde (1,850-1.890 MHz)
old 100 dB o9l wi& ¥& #HEE 4 5+ AN
o}

282 Block-D, E.F.G& HFEIAME Block-
A B.CE% FEHMe 22 W g AHgsted AAHY
o, $£49E(2,130-2,150 MHz)e 2709 FA71E
AL getd AdASYn FAYE(2,180-2,200 MHz) &
37Mel FAANE AMEstd HASHTH MDSZ A84
ol 3 A FAHE AL FIHNHI 2,130-
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2.150 MHzol X HA¥ =& 0.1 dBE
ARl #4A WA (2,180-2,200 MHz) 94 50 dB
ojde AAFE ¥& & AN, FAHH 4§ 3
el 2,180-2.200 MHz o4 4A€ &3 0.1
dBE fAsHA AAWE FAWG(2,130-2,150
MHz) o4 90 dB o149 ¥& AHAFE 22 5 U
ok, mekr ¥iE FI AFTE FAFAE B
Fal il 25 ARHAN FaFe] FEEE U
T Ao

FA 8

I wE3AM 47olE

2.1 A3 M6, 7)

a2y 1.(a) o ol FTA7Ist AER NG~ L, &
AglaiA =Y 29 1.(b)e 82 54T Zol wol
Wy 3AEE 23, o0 A8 FRPE A ed. o
gt A% AAg e AHFE e dAET FEld
ZA712AM ALRE 7 dlew, 19 2.(a) & 2o
FA71e HE R AQAEA C, 8 *J‘;Jﬁ}ﬂl He 2y
2.(b)9) MAE A B 3ol wo] WY THE 3
2, oed AP FAHE ALY A opfE AA
o] A 3E e dAET gelo FAVIEAM ALE
& 71 Ao

2.2 & EldY 54 "e9 4A

ojzvleEl A QWHE o &F AMAEZY dF 3
el AAES FE¢ o2 AAGG(8). v
A7) A2 AdYe £ AAEZ Addel mhet
A FA7e F7F A2 2252 setvlE (suscep-
tance slope parameter)7} ZH3 A9 34+ 9
e olenE s Qe vt Aok wed AA
e flshy FR5Edd FHAFE AYEr] faky
Ly 58 C,8 #2437 F058 FAld #H3A 71

2t 2472 A" 2243 geteleg Ax g

| £ ol %@dﬂ HEg e ANs L, ¥ C,.
283 394 % olmolds 5L e AAs) @
s¥. ?—Ffﬂﬁv't 19 AANGE Zzel F

A7 dald 2 3 o2 BEH fREe A1) ¢A
A(4) N2 g, FALE AAAMCE e N o
X 28 4 2 28 fFEsHe A(5) A 4(8) 7
& ubE AE AT, olu WEALE 10-20 B FEW
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Fig. 1. A resonant circuit with a resonator and an inductor connected in
series
(a) The equivalent circuit (b) The susceptance characteristic

(a) (b)

a8 2. 3719 AER ANAE 449 =
(a) 57132 (b) M2 B4

Fig. 2. A resonant circuit with a resonator and a capacitor connected in
series
(a) The equivalent circuit (b) The susceptance characteristic

ZFE33ch. ol=mdx AvElE A9 £& AHRAE

-7, 6
= 749 1% SANz8 Agadld. a2y A% Ly = —202% 5, = 0l.., @)
Axgdel 43¢ AT 3 24 A AR . i
devgs duEsl 2 ARAHE FHHD £ b= tan (s — 1] (3)

A gm g =R oldE Axddel AT 4 :
UL AfolE 2t TG QPR o=Tlda AMEt b= ol
2% JduE2 ALY oA S gu dasl

@il w. L, +Z.8,sec?0, @)
mf,L, 1Cr 1 (w,,Lﬁ,+ZAlan0,)"’] 4

e 978 & AT A7 7, © BA7Y BAANEA(Q)
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Fig. 3. A section of the equivalent circuit having atten-
uation poles in the upper stopband
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Fig. 4. A section of the equivalent circuit having atten-
uation poles in the lower stopband

213 5. AA€ Block-A.B.C & FEIAY Fr132
Fig. 5. The equivalent circuit of the duplexer for Block-A,B.C
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1% 6. M4 ¥ Block-D.E.F.G & FEYr9 S7h32
Fig. 6. The equivalent circuit of the duplexer for Block-D.E,F.G
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I8 7. Block-A,B,.C% FEAMY Fur Y
Fig. 7. The simulated transmission characteristics of the
designed duplexer for Block-A B,C

A B.C % Block-D.E.F.G #2032 HAT HEHA HES E94AA AR #64% d9%83 987 =
E MDS 2 A g% Fo4 $25PE 44 14 2 dAsd o134 4AE FA9 "t 43 34
7% 83 #o, & 2o ¥5E ¥718 2 (branch circuit) 2 A%
Block-A,B,C% FEHAM 2+ FAYH(1,850- NG, AAY FEAME MDSE ANEHH ¥ A
1,890 MHz)& 3719 F2A7& Argdted AujA 2y $Agele A% o9 1,850-1,890 MHz A
W gz "HeHE 4AF F 43 (attenuaation AAd AEY 0.1 dB & AN AAWFA 54
pole) 3718 $ANH(1.930-1.970 MHz)dl Y& e (1.930-1.970 MHz)<lA 65 dB ol49 A %&
2l Eo] Hx2 BAAA AYUe Fetd ¥ (quasi-ellip- 2de & U FA"H A+ FARUEGA 1,930
tic) M%7 eyt HxE A 4@ 1.970 MHz o1& 4A® 8&< 0.1 dB & #A4
o2 $AWE(1,930-1,970 MHz)& 409 FA7NE A AU FAHNG(1,850-1,890 MHz) oA

Abgated AWAZY g HEE AAT F S 100 dB o] w$ ¥ #HFE 42 + A
478 s #Ad9(1,850-1,890 MHz)ol FU % 2 &0 Block-D.E.F.G % %31"14 A Sole $4¥H
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Fig. 8. The simulated transmission characteristics of the
designed duplexer for Block-D.E.F.G
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0.1 dBZ #AsHA AR £AdH(2,180-
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A, -’:*'33‘5191 A% BTl 2,180-2.200 MHz
dlal AdARE 21E 0.1 dBE fFAskEA ARl
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& AdEE 4s 7 ‘”91‘4 uhepa] nlE FR7) R4
Al Ag =% A A oA
Falge] FEHS & F ‘il
L8123} ?r%"’-‘l’ﬁ AAYE(2-T]
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