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Smulation design of tem mal open— circuit type nterdigital band— pass filter

12 . 1 . 1
DU Yong ~, ZHENG Jia— chun, CHEN Zhi- yong
(1 School  Infom ation E ngineer Jinei Unwersity, Xiamen 36101, Fujian, Chig 2 Department of E kctronic Engineer; X imen Uni
versity, Xiamen 361003 Fujian, China)

Abstract The nted gital band— pass filter based on suspended lne w ith bw pass— band nsertbn precie
selective and h gh out— band attenuatbn, whih is ofien used nw ireless ransceiver and radar canm un cation
systan. In order to design band— pass filierw hich hangs to place the open— circuit type of the lne tem ina)

the traditbnal calculate method is canbined w ith the m icrowave ADS sofwarg the self~ capacitor, mutual
capacitor and the nitial value of the geanetry parameter of the interdigital band— pass filter are obtained ae-
cordng to the exact desgn theory of the nterdiital band— pass filker by buiding mode] sinulation, and
optin izatbn ad pusiment the final value of the geanetty parameter for the filter is gotten The method is sim—

ple in desenng filter and easily available for engineering applications
Key words ovethanging ling open— circuit type of the tem ina] interdigital filker ADS sofivare

0

[1-3]

[4-8]

ADS
[

Q 975~ 2 025GH z

¢ 2009- 03- 21

(2006 J0410) ; (2008H 0032).
(1971- ),

E—-mail - duyeng200l@ mu. edu cn



462 ( ) 2009 28
, L [i], W [i] S [i i+ 1],
ADS
1 2 4 n-1
N . . 2
! ] 1| 7
(w1 W[2] W3] w4 Wirl] {\\p,”
‘J S[1,2] S[2,3] ,\'[1.4‘_ [S[r-1,4)
2 Sy A1 5 = ﬁ k T
’ g5 Y, |
1/4
B 1 0 A A 25 i A% P R T AT 7 B (P % i i)
, [9- 11] Fig.1 Sketch of rectangle pole wide interdigital filter
(1) - (5)
() - 3cosh ' "
NoO2as— e (1)
Z s
-1 Jl+ Q?
cos | ——
Jl+ Q)
LA s 1 o
: N ; 8:(10] —ﬂz, L. ; Q= tan 0 = tan 20)()1
T .
=3k 0= g{;; f o P oa= 107 L
G 376 7Y[ 1-@
A
e e L2/
Cc Cc
L2 _ 376 71/4]1[% _ ﬁ—l
L _ 36 7m[1j , (2)
€ k=3~n-2 JE Y
Ci_ 376 72{{&-}_&&
€ JE Y, €
Co 36171 1- JH
Y
\ 2 & Zn ZA
(2) s (3)7 (4) > 8k
, (,01/: 1
T 9 I Q
0 = —— = R
I 2 o 2[1 2}
Ji w1 _ gz
YA k=2~ n-2 0 kglﬁ.l
, (3)
]n—Zn— 8082
rngnJrl
N | _ JJJI;HI 2+L°’1,gztan91 :
[ Vi b1 le=2-n-2 _YA, —ng J




4 463
AR
Z_Al(*)l gog i tan 0
Y, (*)llgz J2
X\: ng tan91+N23—YA
Y, Jeie  Jewa (4)
— = =Nk +Nppr — -
[ PR N
Yu _ ml’(zgogn—l — &1 ) tan 6 + N _ Ju-2 w1
Y - nggn+1 et Y
Zn /
7 = ('O] gng11+] tan e]
L4
(9
Co_ 3167,  Jh
= A
€ JE, Z1/ZAJ
Cuier _ 3167, h[mﬂ , (5)
€ li=2-n2 JE Y,
Cn— n
. _ 376 712[ ﬁj
(€ le \z.7z
(2) (5) e e ) .
V/[ 772277 z ; 77777).
; |
’ G == o4
C/[) /<\' 1 “ %T\ B
e 7727777 5t V00T |
¢ ¢ Lo Lo Yo
t . G v T ‘
B Z 7272 8 2
W ’ |
S ( 2 PR AERA & A AR PR b
) c 1, Fig.2 Brim and panel capacitance in the parallel coupling rectangle pole
s s 0
S 1 K, + 1
B
B m [KZ—J
% — _1[1__5] x ﬁ C-,fek—l.k C.,félgk»,] (6)
Bliw, 2 B 2e7 e €
=L gL
\ 4 fo JE,
G w
€ B(l- B)
Ch% €/ xIn(l+ tanh) (7
e = N(l-iB)l2
(7 G
(e N(1-1t/B)
(2) (5) (6) (7) s w. L
AC /; G AC €
=10 = — = - =
¢ » o 0= TS /28, K e‘P[ Kﬂ’ K=o =B n2 e~ ¢



4064 ( ) 2000 28

2
. fo= L 5GHz: : A= (fam fi) fo=T0k,  fo-fi= 1 05GHz
: a1 dB . Q8GHz 30 dB : :
50 Q
21
A= 0%, o
, L., Q1 (1) N =8

cgo=1 gi=11897 go= 14346 g3 =21199 g
L5640 g7 = 19444 g3 = 08778 go= 1 3554.

16010 gs=2 1699 g

22
3 s B , 1 ,
s h
: T - !
C,/€ Cir/ M| i
g € & %i‘ﬁ [ : vanavind] e
€u2 € . | - i
(8) (9)
€l = Be _B4?8r -1 + 05, (8) K3 BELNHIR
€o= (1+ &) /2. (9) Fig.3 Inner dimension of overhanging line
€=246 t=1 6mm, B =15 8mm. (6) (7), (8) (9)
B, 1 W [i, L [i] (i=1
~8) S [i i+1] (i=1~7) 1
1
Tah 1 Inital value of conductor gean etry param eter n nterdigital filter
i W [i] fmm S[i i+ 1] /mm L[ i] lmm
1 3 2004 1. 209 8 48 9764
2 3 0734 3.454 4 48 9764
3 3 2004 36322 48 9764
4 3 2258 3.708 4 48 9764
5 3 2258 36322 48 9764
6 3 2004 3.454 4 48 9764
7 3 0734 1. 209 8 48 9764
8 3 2004 0 48 9764
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Fig.4 Simulation principle diagram of open-circuit type interdigital filter
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Fig.5 Prime simulation result of interdigital filter
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Fig.6 Final results of the overhanging line interdigital filter
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Tah 2 Final value of conducor geom etry paran eter in interd igital filter

i W [i] /mm S[i i+ 1] /mm L[ i] /mm
1 3 0994 0. 7346 46 6482
2 2 9594 3.3647 46 6482
3 31023 3.57238 46 6482
4 3 2126 3.8752 46 6482
5 3 2126 3.57238 46 6482
6 31023 3.3647 46 6482
7 2 9594 0.734 6 46 6482
8 3 0994 0 46 6482
, 2 037GH ¢ -0 226dB; m; L 512GHz -Q 371 dB; 0.8GH z
30(18 ’ ) )
6 (b) : 0.975~2 025GHz , S (L 1)
-5d8B ,
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