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A New HTS Microwave Filter Using Dual mode
Multi- zigzag Microstrip Loop Resonators
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Abstract: A new HTS planar microwave filter using duak mode multt zigzag square loop resonators is developed. A method for

the accurate calculation of the coupling coefficent between two degenerate modes in this structure is presented. The results of the full

wave analyss of the 4 pole filter have shown that the filter has high perfomance, selectivity, and substantial size reduction. A 4 pole

HTS bandpass filter with the bandwidth 1. 8% at a central frequancy 1.396 GHz is designed, fabricated and

reement between theoretical and experiment results is good.

[1~ 6]

measured. The ag

Key words:  HTS multr zigzag square loop filters; planar degenerate fikers; miniaure narrow microwave filters

0 , LaAlO3

1 1998 16 26;

HTS

: 1999 05- 03

24,

1GHz

(HTSF)

TM 100

TM o10.

™ nm0>
HTS



2 2000
1 A ,
; dxd. d#0 (VQ)+ 1= B+ (f/f)*= 2fo/f)?=0 (3)
: k= Lu/L.fo= V(20 JIC), 1/ Q= 1/ Qo+ 1V Q.=
’ Ry @L+ Re/ @oL, Qo Q. Q Q
dx d
, d ,
o (fo/f1.2)= 1% [k 170 (4)
(4) , E2VQ ,fia k= 1/
wi 0, Ji=fo=fo k> 1V Q
A k= L= ra rs v (5
T"_i k< 170, , (3) k,
cl ’
| [ U . 3 () (5 :
[ C2 W
L — VQ k. ., k=150
<1 35%, k=1.2/Q 100%, k=
L) 1/Q , k>3.4/0
\ 5%.
w2 (5) f
(a) () ~ ’ !
fr QO k.
! Sonnet software
Lm
Ro (o Co Ro 3
’ ke Ly fr Re I(a) 1(b)
(@)
L C L4
fO: I/(ZT Ro Ro ’ b
JIC) Re Re d, S1
g, $2.
. , /4
) X, X 14
s Lm Cm 08 0 ’
7 h ’ >0
k= (fi- f3)/(fi+ f3) (1) . J
f2 fi . , ’ '
(1) , , , ,
) , k= 1/0=1/Qo+ 1/ ’
0. fi=fo=fo. (1) k=0, d - ’
1% , ( 52 1/4k . ,
) : : (1) fo ,
) (1) s Sonnet software
, 2 ’
RO Re ;
(mm).
Im g= 24, h= 0.5 LaAlOs , YBaCuO
(HTSF) , , ;
T fo= 1. 38GHz. 1( a), W=

Zi= [ Lonf 2Rt j (R4 [©( L= L) = 1/ 9C][O(L+ L)
— YV CL)JJ LR+ [O(L+ Ly)—1/0C]*)] (2)

015, a= 1.2 b=0.8,¢1=0.96,¢c2=29, W= 7.5, Wo= 10.0,
s1=3.8 d= 064 s2= 10.0, d= 0. 56,



1 i

2 (HTS) 3
di= 2.4, s X = 68 4.
¥ =
= 8
] >
3 g 8
= =
5 ; :
& i
= =
] H . s . sl : i
1152253354 455556 1600 1200 1400 1600 1800
AE REKVQ) $FE /MHz
3 (1) 4 ko d/W 5 HTS
4 b
41
() (5 . Sonnet 6 HTS
) 77K
) d 2 1. 32dB, 1 9dB, 1. 396GH z,
3,45, 8mm, &= 8 h= lmm, 25MHz 1. 8%, 25dB.
W= 3. 98mm, Q
Sonnet , kAW HTS &
4 . ,d/W=0.5 k ,d/
w s k R d/W> 0.8 5
, HTS
42 g=24, HTS s
5
s fo= 1.38GHz, 1. 38%,
0.05dB  0.3dB, 40dB.
1940 , 1964
. 1991 1995
50 s s
511 fog MAG 5dB/ REF O dB | =25 046 dB
8§21 log MAG 5 dB REF O dB | -1.3478 dB
| [ | 1.399.000 000 MHz
- | | e X . . ) . N
., [yeArkER | |__ [ 1] D.Zhang,G. C. Liang, C. F. Shih, R. S. Withers, M. E. Johansson and
il .'-ULIJ GHaz | | A.D. Crw. Compact forward coupled superconducting microstrip fik
|

Ripple=0.2TdB

YECO —
T
20dBm
fL=134
BW=1.3T%

I

STAT 1 300,000 000 ML

6 HTS

STAT 1

SO0 000 000 MMz

[2]

[3]

[ 4]

ters for cellular communicaton. 1994 Applied Superconductivity Conf. ,
Boston, MA, Oct. 1994

L Wolff. Mcrodrip filters using degenerate modea of a microstrip ring
res- onator. Eledron. Lett. , 1972, & 302~ 303

U. Karacaoglu, I. D. Robertson and M. Guglielmi. An improved duat
mode microgrip ring resonator filer with simple geometry. 19% Proc.
of European Microwave Conf. : 472~ 477

J.S. Hong and M. J. Lancaster. bandpass characteristics of nev duak
mode microstrip square loop resonators. Electron. Lett. , 195, 31( 11) :
891~ 892 ( 13 )



2 :RIP 13

. ISP
o R R —— TN

4 43 RIP
s RIP
332 ( ) ’ ’
( 2).
INTERFACE, INTERFACE
333 >
5 Winsock RIP
: ( RIP TCP/ TP .
) TRUSTLIST MARTIANLIST . Winsock . RIP
5 , 1P Uubp s
RIP s 6
5 RIP s
RIP s
4
41 [ 1] Chrstian Huitenma. Routing in the Intemet. , 1998
[ 2] M.F. Amett, M. Coulombe. Inside TCP/TP. , 197
> ’ [ 3] C.Hedric. Routing Information Protocl. RFC 1058, June 1998
’ ’ [ 4] s s . Windows Sodket
, , . VOD , 196
s [ 5] G.Meyer S. Sherry. RFC 2091, Jannary 1997
42 90
ISP s ISP
ISP s
( 3 ) HTS Satellite systems. IEEE Microwave and Guided Lett. , 198, 8( 8) :
[ 5] J.S.Hong andM. J. Lancaster. Microsrip bandpass filters using degerr 275~ 271

erate modes of a novel meander loop resonator. [IEEE Microwave and [ 7] J.S.Hong and M.]. Lancager. Coupling of microstrip square operr bop

Gu ided Wave Let. , 1995, 5( 11): 371~ 372 resonators for aoss oupled planar microvave filers. IEEE Trans. Micr
[ 6] Z. M. Hejazi, P. S. Excell and Z. Jiang. Compact duatmode fikers for owave Theory and Tech. , 1996, 44( 12) : 2099~ 2109



