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A Study of Broadening the Bandwidth
of Pair Diplexers

by Yiji SHINADA

Among the diplexers used to furnish common loads with the output power from
two transmitters, there is a kind of diplexer named pair diplexer consisting of a balun
and an unbalun. Several circuits are considered to compose the balun and unbalun,
but it needs an adequate pair to get the diplexer by connecting each other. The limit
of broadening the bandwidth of these pair diplexers is pursued theoretically, and it is
shown that the specific bandwidth of about 100% was attained to a certain pair diplexer.
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[ 4 (c) D " #f5MEH 575 % unbalun &, X5(b) D
=AM BN DS IS balun MR AHE THRTE
Bh, COMBREHEEKIDb) O MWD-B THY,
SEREBEHREN ~1 7 ) » F-) v 7k, MWD- ¥ l j,%f l
B 12 35\ T balun D =M T T="13=0 (F— The |1
DR A D —ARDREI D L 2 T 5), Tee=73=0
(=, F=OMB L EHWHR»OMT) LLAET,
unbalun 0 ~ 4 MR O MRS B2 BRMICFCT (b)
HZEBOBETHD, LD L EHHHAFHEDOMD, T AL R —
BEAT 135°—45°=90° TH h, FOFABEEICKT S Fig. 12. Reverse-phase side of MWD-B
REAfS 90° LB T, HOMIRIEIZ 100% 1S5S s W
A MWD-B O EH O —fl% X 131257,

~

7. ®WFyATLI Y —DLEFRIE

K9 () oxtx 47 v 27+ — MWD-A IXakHD
CXOMRIhTWD, KiZAE—- 13, 4F LW
i Ry=R, TR L= & ¥, OB Bl=r/2) T
DAE~F1L, 2OANA VY E—XFVALHEHLET, K-
b1, 2 DR Ry Ry ¥ X TU B, Ll o B AR MU RRAG R

Fig. 13. Example of a realization
AN ve— 2y ARFOEERCETE BT v e of the ideal MWD-B.




WEA4 TV —DIRHRILZBET 5 # % 111

— XA (BECELEPLANEE TIPS v e - AV ARRETH Y, PORERICKT
HERIED Z &) CHFE LW EIXRS R, BB 3 2 v AKIRIC X ) LA EE O %A D
HEXMDZ ENTE D,

S L WYL Ry, Ry R L TRy, NPEOM € — F & LA XD DI,
E= P 3 ACBFINPHE~FOEBT F I 2 v A Yo rV BT — FOLH Yo D 4 fFiT7
L v, 2O ERKXRM)IRLTHD, O ENFLEAEBCERI UL, ATTHE—
D A AL D R BURE M VP O R B DA 5 TR ORI AR & l o1
5, 1 4

247 v 7+ — MWD-A ® balun % 5K 3 5 = # &5 % :
KEWT, AHBREELL ) ICE e boMks BiEAC

I

7777}
14 MWD-A o balun

L, WOBE=ZMPE—-REMr B IO5CT2 (K14 &, =0 WO ERF
Ktk 7 F 3 2 v 24550 T (3, Fig. 14. Realization of
a balun part of

Te="The =T =0 (53) MWD-A.

DUBEXETH, ZOBBKICKT S balun Geff (he=0,%="s) #{LAL T balun #D 7 F <
v AiHERD, H— 1t 105 OFHE— FHANOEEFESRET D, ZOFEIZOL
TIRFE6FHEDORK 42) X FH L e kL 2L AKTH 21 HEMT 5, %7 unbalun L5 6 &
DA (40) L &L AETH D, ThbwHWTHE~ 3, 412k} % FM, NEHEE— Ficxd
HLYBRT ¥ I 2V A Yo, You (258 6 DK (43), (45) & &< Ak HETRD L R,

Yoo = - N@loa s ¥ i+ 2T (e e 275 12 275 (54)

You = 24T+ 700) (e 224 7) (55)
O R B fo TR (54), (55) DEIZANE TH 5 AR IEIXFFEL,

Yolfo) = A= Puallaet s+ Tt 270 (56)
You (ﬁj) =2 7/{e(77{e+7/2e) (57)

TR AT A— 20D 5%, MBRHEELRD O balun Db 0, BEFEETS
b DX unbalun DO LD TH 5, SHEL RHBEIICHL TEAD ENDENF Yu=4Y0 &
e X8 5T, "
Ne(Me+72e) = 273 (T2e+T1e+ 273+ 2712) (58)

VT Mo, Tae, Tz -2 5 & Ths 13K (58) R TR®D B h, BIRFRFABRES D,

AL TV I — DR E R B DI AN A — MR FAEBA I 2 v AL Y RE
AL WEERYEET S, MWD-A oW TEEHA—F 1250 FPHEEERL O
[ A — b 2205 OREHHERERIE (54), (65) 25 & bICEEBGEMBIZLTH Y, L WiAEED
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FALALBERD LS ICRDLID,

2 _ Tt Ttz

-ch = 27/13 (59)
R 4y 3 7729

B e (60)

FfiE— FO L« Wi AEREE LTURHBIET 5o, K69 kT Ty, e ELICH
o3 % 2 it unbalun OWMEXERTHALF IRV, Lo LEENLEGLL T T,
T BICTHILRHEh, TOLE 0 TRMEE LS,

2 il nie
(an) min — 27713 (61)

Z® L ¥ unbalun O L x WiEEK 20 3F i b, 2EPGEBMCIE S, 1M LIED
b & TR D G K (58) 13,

72 = 235 (Mot 27s5) (62)

Lich, SORMD,

L A5 2L _ o1 (63)
le
(%) min = —J%Ll = 1618 (64)

CorEFAME- F 2250 EHELREEAIEEAY ChroBANLATHEND, £/

PWC p=0 &ichA, EMAE—FLHEOEHEEREIR (64) X 5147 kLU0 128°13" 1

LoWiBEAEEL, Liso GBI (128713 —51°47)/90°=85(%) &7t %.
COX 5 RicET 51, balun & T="5=0, T2.="s, =0 &, Qo HREITT

B4l Mae(=73)=Tn=0 X b, balun XK T % =MMEMRK . ] e
BoB—EEkE, B—BegsRessaLTRR® TR0 0 1 b2
i) 2o - AT RS (Chiakiee [T 4 e

DEICERD o\, BRI G RERE Y %R T 2). 15 MWD-A 0K kit.o ER
# 7- unbalun KT 5 AR O M G237\ X Fig. 15. Limiting case of broad-
S lED e AT T D T, £ 7L 7 — OB baading il MWDz Ac
K151t & 5275, £ L T balun #D 73 & unbalun D 7, £13K(63) THE2ZHR5HH
RICEDRETH 5,

K16 (= EH A~ b 1 ORKEHEH o OB AEEZ R T, FHA— ~ 2 ORHRE 02 (3
CETH D, K16 D a OFFEREAFHRTSY, Z Aud sk (63) DBIFRE IR L T Do Yia/Tie
#3 (63) THEZ M A 0309 X h A LAENEIESE, o DRHEIFOEETH H 20
BRATECLTHIENTES, K16 Db, i T/l Dffix 04, 05 ICEAI L ED p DR
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40° 50° 60° 70° 80° 90° 100° 110° 120° 130° 140°
Bl
16 MWD-A o K§HEHEORA
(@) 7h3/Te = 0.309 (b)  713/Me = 0.4 (¢) Ma/Me =05
Fig. 16. Limiting reflection characteristics of MWD-A.
@) Ta/Me=0309 (b) Tha/Te =04  (c) /71 =05

SABETHD, COLERPHE- FIoRL T (RFERT) TE¥ALRD L5 RIS

e, FHiE— FioxT a7 K3 &y AWk T/l Ofips 0309, 04, 05 CHL TLhth

90°, 63°, 55° CEMiE— FOWET F I 2 v AL—BL, aRThbDORTHFICLS, Shik

K16 cnTilmbh Thob, b LRSHEE Y 33% £ TifT/h, 19D a, b, coHT2HML

HESRIEIL Tie/ 271 D75 0.309, 0.4, 05 1R L TENE h 8%, 97%, 107% i=ig b, FLHd

LN O R TR & b OOHNRAFIERED L O X ) HHRIEA IR 72 b,
MWD-B ic s\ T b Ak BEE 2785 &,

1 a4+ 7+ 712

YS = 1 Tyt gt Nyt s [2 (34750 + [(7733‘*‘ N+ 711+ 712) (Te+ 2o+ T3+ 7as)
- 2(7113+f123)2} 2 Z] (65)
s (U3 t+"s+ Di4-M2) (Thet Yoot Tz +Tas)
= 2y P ! ohy
Ygu = 4(”3e+vzs+)7{e> {(7/3e+7/‘23) 272+ v;e} (67)
Nae+7
@, = 2T (68)

#e Ak You=4Y0 OB ECHEMAL T,
Do (N3e+ Ny +71e) (Me+Tae+T13+73) = 2 (Mgt 753l (N33 + 1+ s+ 712) (69)

MWD-A D4 & A balun #HOH A HESE, H—, = Kb+ oL
T =Thy="pg="he="pe=0), X5IC unbalun FOH—, “MEDKEEZHRIED (712=0) &
BEEHEND,

—
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’
e

e — 1445 (70)
13
L = WA
2 _ Me _ 1445
(2%) min = My 5 (71)

Qo ZFE Y, ERMEESMC %,

LLED X 5ic MWD-B iz kW T MEHEEIE, F—, ZMeRKitinb ol
F2L, FORRIE MWD-A offREFEUCIccbd, LaL MWD-A %Mo ikER 2 B AR
HIRE A1 7V v ¥V v 7 OBEGEST T, 100 %0155 2 &k, X (69) D
Lo Wi BAEEO&ME -1+ 1, 210k 5B ELENDARHETH D,

8. & 9 U

Wfx ATV 7 —ORERE L OBIEORE AR, ThEMKT 5 balun & unbalun ®
HEK A 2%, wx AT v s —nfEELTMWD-A ©ixh, =, ZOBEEHXIIRL 7,
MWD-A ¥t MWD-B icoW T B EHOREOHIC L » THiADREEDO L DOH[EL R
Bh, IE#EEHEEY BIRL CERERYEAL L X, LTETRFHRASERTE DL RN
7oy FOERE MWD-A ©4 MWD-B ¢4, FH+A— r22RRBCEASELE, P
£ — FOLSERIEL85% &1ch, *1o MWD-B i HIKEK ~1 7V » F- U v 27E 0T
B L Xy, P, TEfE— FOL « WA EY -BI¥D I LNTE, HIFKiE% 100% 1<
THENTES,

Alford <> Tatsuguchi ®~4 7V » FEIFKIZOWTOMEITSEC b,

Bl B

BHCAPRCHL THEL 2 THES, @EEXEHDL> TWARFERBAKTL
FoOhrbERHOEXRL T,

X ik
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