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Abstract

In this paper, the novel dielectric resonator bandpass filter for Korea personal communication

service channel combiner is proposed. The equivalent circuit of the channel bandpass filter is derived

using the lumped elements. Proposed channel bandpass filter provides compact size, low insertion

loss, two attenuation poles in the stop band, and excellent temperature characteristics. Two channel

filters are combined with proposed dielectric resonator filter configuration to implement the

2-channel combiner. Experimental results show the validity of the proposed dielectric resonator

channel bandpass filter.
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3 Mar 18999 13:36:47
CHL S;;  log MAG 5 dB/ REF @ dB 4 -.1607_ dB
CHZ S318M log MAG @ dBr REF 2 dB 4: -16.292 dB
. o I~ 1] 795, 500 Q@@ MHz
Cor 1= 2 é d B
MARKER < / \‘z _ifa Fip
x.ﬁss Hz/ \ / _1‘7 z
™ |2y g
SRR
I
FRim B S
Cor 2 _1?9
31-,8683 P
t

START 1 78B. 002 23@ MHz STOP | B1@.008 280 MHz

(a)

9 Mar 1999 15:35:45

CHL Sy; log MAG 5 dBs REF © dB 4 ~. 1715 dB
CH2 S &M fog MAG §a dBs REF @ dB 4:-17.4 dB
0 = 1[ 795. ¢e2 @dp MHz
PRm 4
N\

“ 1IN

—20
(I‘ \ I z
™ a|-je g

Ly
\ >[\‘f
FRm 1117743 e
Car 21=r8 7
31~ 7948 o8
t

START i 788.000 QBD MMz STOP 1 8l0. 808 @V0 MHz

(b)



o
o
do
2
oyl
2
44
o
XL

56 PCS Channel Combiner 7-3

9 Mar 1999 17:34:19

PRm

Cor /A
N f

CHL S5;  leg MAG S dB/ REF @ dB 4 -.1B12_ dB
cHz 521an log MAG {p oB- REF @ a5 4:-15.986 dB
0 e 1] 755, |

\ :
2BEE

/
|
|
L

[
1

]

"‘J

PRm GHZ
Cor 2 T 7 £3
37,5844 offf
1
START 1 788.0002 288 MHz STOP 1 810.©080 802 MHz
(©
a2 11 AR erle] LEEA () A2 (b) 60T

(c) -30C

Fig. 11. The temperature characteristics of the
fabricated filter (a) Room temperature (b)
60C (c) -30C.

a3 116 AR slee 2 "ﬂ °°1-’Jr7]€ -3
0C ~ 60T WA AT 2=84S viehiisl
th HE 2= Weldd Fat "'H"-:’u‘ﬂ/] —‘—”‘a] E430
7ol W3l gl i oE 29E el

£ =7elM Ak PCS A combinerg H¥
A5 2= A 2R 95T A5plE o83t
o] 2- Hﬁ PCS A'd combiner® T3slxct 19 12
£ 2 A2 combinerE T3] 4 7 Ad A
A 549 34 A9E Jehich 7 Ad oA E
AlolE junction®Z ZHJsle] PCS Alag]4 2-Ad
combinerg AT 23 134 IR 2 A<
combiner®] &4 A9 A AAE epdict ¥

9 Mor 1999 15:18:08

CHL S;; 1o MAG 5 dB/ REF @ ¢B 2 -18.799 dB
CHZ S37 lag MAG 18 dB, EF © dB 2 -.5596 dB
PRm M é
Car
| MARRER 2
1.pes71 &‘ / \
T
PR 1553 R -
Cor = = £3
T
START | 766.200 280 MHz STOP 1 £10.208 @a8 MMz

(a)

A4 TR AAES oAsble A BEE H

S Mar 1999 15:28:18

CHL S;; leg MAG 5 dBs REF, @ dB L -16.242 dB
CHZ S3) log MAG 10 4B/ REFY® dB 1:-.6398 dB

&

1} 799. 985 @Qge MHz

/ Z[=17 b

-

.[?9998% GHz

3

MARKER 1 /
[
|

/t T z
™

s
N

START 1 788.@02 28D MHz

(b)

STOP . B10.000 828 MHz

a7 12, A7) A ) B4
Fig. 12. Characteristics of the each channel filter.

(316)

1314 03dB9] junction £4-& E3Hsje] ARl

AX) 0] Ex]0 _ _ S =2l E
HAleAl el BEAL 247 -11dB, -13dB9) )33 EX
o]
< w4k

9 Mar 1559 16:008:59
CHL 91]_ log MAG 5 dB/ REF @ dB 4 -.860@ dB
CHZ S31  log MAG 12 dB/ REF @ dB 4  4:-14.698 dB

1w
PRm '\

MARKER 4 |
1.po3t $Hz
i \\\ bl
IdA
Y
-ii+ GHz
=7 2
3|82, 845 42

STRRT | 78E.P288 00 MHz

(a)

STOP | 618.@828 688 MHz

9 Mar 1999 1B:082:12

CH1 511 log MAG 5 dBs REF 8 dB 4 -15.225 dB
CHZ2 S;  log MAG 1@ 4B/ REF @ dB 4:-18.085 dB
PR [T /r
Cor 4 T -fl_’
WARKER 2] 21=T4
1. Bo@s Hz\ / \ L7 o
Ja\FAS) 31755948 a8
: VY L/
Rm "y GHz
Zor “1‘4B i
31~} 4,484 48
t

START | 788. 280 BOOB MHz

(b)

STOP 1 ©.0.988 28@A MHz

4



2000F 4R EFLBEHGE

9 Mar 1999 15:59:19
S dB~ REF @ dB 4 -16.221 dB
1@ dB- REF @ 4B 4:-10.885 dp

A

CHL Syy
CH2 S33

™

tog MAG
1og MAG

3

2\

oo-oeeTHY]
PRm

I

Cor I

7 £3
3 —i37 7 _dB

LRI«

/
[
1

START 1 766.088 880 MHz STOP 1 810.028 @88 MHz

(©)

S Mer 1999 15:59:53

CHL S;;  log MAG S dB/ REF @ dB 4 -15.196 dB

CHZ2 S3] log MAG 1@ dB/ REF € dB 4:-.8213 4B
= y —7

FRm @' LZL L O )

Cor | | T\ /' I

¥

Al &

/4
|

TAN)
}
\

| AL

START 1 768.000 Q0@ MHz STOP 1 B10.228 BEE& MHz

(G))
a2l 13, 739 2-Ad combinere] &3 ZA3}
Fig. 13. Measurements of the  implemented
2-channel combiner.

|

V. =

B EFoA= PCS Ad combiner?] T&-& 913}
A o] Fupe oA T zhs A
A g5y our|E Aljtela, olF ol83e]
PCS 2-#'d combinerd F-&3lck AHAie] 2t
o= 7129 A Asprlet vlasie
5 7R TYE A B 4
Z7)e} AL ARIEAEES Za 2

Uepdigich 7R A A4 B olsirle] AR

(317

B 3T8 TCHR B4 57
vehlisl s, FAFIEelA 25MHz EolAl AR
9] Falpolla] -20dBe] 3t R SAE EE T
olgdch =3 -30C ~ 602 &= el mlg- oF
3F &5 EAS vehsick el PCS Al&EE-
2-2'd combiners TA3p] 1%+ A9 A ojur)
FAFIol  £1.25 MHz Eelal A elA
-27dB )4 A EAE wEslgick AR 2-Ad
combiners 0.3dB2] junction €48 EJFR] Absle
Azt yhakeAle] BA44-E 7bz -11dB, -13dBY] 54

L

L

T 1T
peplisi
R

{11 S. B. Cohn, “Microwave band pass filters
containing high-Q dielectric resonators,” IEEE
Trans. Microwave Theory and Technigue, vol.
MTT-16, pp. 218-227, April 1968.

Y. Kobayashi and M Minegishi, “Precise
design of a bandpass filter using high-Q
ring IEEE  Trans.
Microwave Theory and Technique,
MTT-35, pp. 1156-1160, Dec. 1987.

G. L. Matthaei, L. Young, and E. M. T. Jones,
Microwave  Filters, Impedance Madiching
Networks and Coupling Structure, Artech
House, pp. 217-228, 1980.

B. Virdee, University of North London, internal
report, 1996.

J. E Liang, K A. Zaki, and A. E. Atia, “Mixed
modes dielectric resonator loaded cavity filters,”
IEEE MTT-S, Int Microwave Symp. Dig., pp.
731-734, 194,

C. Wang, H. Yao, and K A Zaki, “Mixed
modes cylindrical planar dielectric resonators
filters with rectangular enclosure,” IEEE
MTT-S, Int Microwave Symp. Dig,
501-504, 19%.

dielectric resonator,”

vol.

[31

4]

(5]

[6]

DD.



58

= B E(EER)

197244, 1998 SRSt A
Agsh sl 20009 e

L ARRFEE AAR 20000 ~ 3 A
olo]xdllzEelA] FokadFa o
. F/4 Hok= Microwave %

& - et AA

B EGEER)
197194, 1998
AgarEt Ak 20000 A sdE
I AR AL 1999 ~3A)
Ansoft Korea, Application Engi-
neer. 34 o= EM-Simulation

9 29y

& % BOEGR) B 3% DI 4 4% 2%
A eAgdsE Axests B
)74

PCS Channel Combiner 7+8-% ¢33 #d3¢ 2

DS IPN ]|

(318

A 37 A s A 8%

HE OERR) % %% DI % 45 W
A AR A7) - AR

b

% E(EER) £ 364 DiF £ 4% 2R
A A A7 - dxeEy
g
th 8 BOEEHR)
197194, 1996 A ek sk =gt &) 19%
WA (Pdeln AdATY. IR Roks &
AA e & Microwave 542} AA|
i B BOEER)
197334, 19069 APt HAkgstst ghal 19%
W~ (PEdoln AddTY FHA Folke &

A7 2e 8 2 mds

& B A(EGR) % 66 DIf 5 121 2
A e A nete) e



