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ABSTRACT

In this paper, a 5-coupled BPF with teflon substrate is presented. In general, for less than 1 GHz frequency, the narrow
bandwidth &s well as the good characteristic in the rejection frequency band could be realized using lumped elements.
However, for higher than 1 GHz frequency, the distributed elements such as microstrip lines need to be used for the design
of the desired BPF. For less than 2 GHz, the FR4 shows good filter characteristic at low cost. However, in the range of
2 GHz ™ 10 GHz, the filters with FR4 show a big difference between simulation and measurement results. Thus, in such
a high frequency region, the teflon is more preferred to the FR4. The center frequency (fc) of the proposed filter is 2.3
GHz, the insertin loss (IL) is 1.2 dB, the return loss (RL) is 30 dB, bandwidth (BW) is 100 MHz, and the size is 83 cm
X 49 cm.

JEH

BPF, IL, RL, microstrip, teflon

LM B Holl AHgste FHAZA FR4E 2 GHz7HA Y vl

3 e FoF J9oMe ARG 27 A2

Abg #3447} 1 GHz o9l F34 o)A 3
F 2A4F o183 WYFo] Wi$ F& WHE 7Y
¥ % ok 28U ALg 2347 1 GHz o149 F3}
% 49011 AF A48 o183 By FEL 0% of
Aok W 1 GHz o199l Fu4olN Satsie By
& TUSHE PO AEYL o8 vhojaz 2
EY 29 728 72 o §aTHI[2] Holaz 2

YAFY 2 GHzol ol Me AAXY FAX)Abo]o)
Atol7 BoE 2 FR4 Al B ZES AREsiT)
Al AMRRE HEZEe gd §182 25 &4
BHEE 00025 AEZ wj$ doh 38 F207] Alo]
o AEYE o] &3 " A gloi AZY Zo
o AL oS FAIH3) A AEY ZolE =A
oz F4 FoHrE FHY 5 Utk Yurzez



HITZS

o]&% 23 GHz ¥dq d9EadUH

_._g A} &
bl T:H@llﬂ Folce
AA EXE 39 19 E*—lzﬂﬂi Eada}%it}. Zd?%l«l
REL Ao nlo]laz AEY RN 29 A
ABoz sty A4E2 vlo]lag 2EY g8l Ao
% Xt AAE WA £ YFgoez B
¥3e o Z 24L 98E 2Fe s vk

38 1 AZYAM e MA, AA X M

I d A

I 2= "ee] 4AS "ee guxg yehdoh
ol &7 HFS 4 FA7 16 mm?l metal2 &Y
o} ol E e HAY, H5L vholaz A2EY N 9
& 3l metald} metal Alo]olE HZEe] YX|3i;
AAe] AFES B ZEL2 CGP-502E AFEAM A &
HEL 25 ¢4 BAEE 00025, TAE 500 umelth.

{16 um

h =500 um

16 um

a9 3¢ YH 9 top viewo|th AEYH L AE
g 7te] AT A4S Folv] st I AZYL 0°
2 WAstPeh o] 2ol HeE 4749 F72
TAHUL, 50 2 S AT vlo]l2R 2EY
o] Z(W)& 4 (1), 9] 9} 1.4 mm=Z 3AH5]

371 (1)
= 17
Veor(1.393+ F + 2 10 (W 1.444)
é"‘eff: €Y2+1 + er——l (1+12 %V) —Qé)
318 feed lme-4 7]°](L)% 10 mm, &4 F347}
2.3 GHzol 7] 93 AE8 Zdol(L1)+ 222 mm, &

WA gap Sl)ﬂr A
7He-d gap(S3)& WY
3t 1.6 mm=E 9ok

O9 4= EAE gH A9 &4, T E4E Y
btk F4 F349 2.3 GHzolA 49 &40 1.2
dB, ¥kAb &4& 30 dB, ¥ E-2 100 MHzY & 3l
& 4 3ot

gap(52)& 0.1 mm=E Z3,
9] 100 MHz7} HEE 8}7)

-20

.30

A0 Ty T

28 4 A E HElQ

el

W

— ;- --— Qutput

Sz

a8 3 =E{Q top view
W=14,81=82=0183=16 L =10, L1 = 222 mm

- 149 -



FIAYYEF

A3 2002 FAFEHEUNEA A6 A2

9 27 s
SR RS

o Zo]7] A3ME S32
S3& WF A 3d AEY

EEEXS
9%, S
o Azl

n &3 4

H|m@

29 58 As BE Y top viewE JEI Ao
A Z7]& 83 cm X 49 cmelth 1% 62 simulation
Aaet 4 Ane] F4 Fog 2 AY 48 a9
Z2 Jeld Zolx olF F 1o X2 Yehhd
ZX AT F4 FUsE 0 Roli g B My}
oY, ddELe 30% £33, AYEdL 6 dB 9l
402 AlEH ol uld Aol o] AHAS LS
& & Ak ol R AEY 1HF9 Aol g Aoz
’“1, Algdo)l Ay Yo AEY 4 0.1 mms} A A
g W 2t7 01 mme o tE2A A4 Jehd
#io|t}. oo Ui Yo 2E A AN

2RS4 goldq FAX I Fu F

RS
&40] & ol F4E 71537, B A

li‘ tlo

(2 ol r
r)J

A

-

a8 5 A

bet "E{9 top view

M2
0=2.276GHZ

mT
freq=2.300GHz
dB(S(2,1))=-6.347

d.[B(T 2.3.5.S(21))=-11

- \
a0 A

40

dB(T_2 3_5.5(21
e

e
L~

T LELILEL SN NL AL SIS B LA I
20 21 22 21 24 25 20

freq, GHz

[

a8 6 Al23old Zatet £ Hale

B4 Foe 9 Y 24

Simulation & 3} |

E 1 A o 3 Mgeas )
AlE2{0|M £y
ZA Fnl (GHz) 23 2.278
Aje] &4 (dB) 1.184 6.847
CoAZ (MHz) 100 70

24 AgHH ¥ ) ABUold A AT 23
sl 2429 2e B 2047 AU W AZY
24E oA Al A% R 39S thlg,

v. &8 o}

¥ =EAAM AL e Y F4 FR-E 23 GHz
24 IMT20000] A& < Slch AME-% teflond] 4
o fFA&L 25 &4 @AEE 00025 F7 500 um
o1, ¥¥ A7)= 83 cm X 49 cmo|t}t. £4 Fut
F, U9 E A9 &AL AlEdold de 24 Ax
Atolo] B2 zolrt fled olRAE AZY A 2
ol g Folmg AEY VAL AZA Fo=4
T A% Aolg €Y F UL Aotk

[11 T. P. Budka, E. M. Tentzeris, and S. D.
Waclawik, “An  Experimental  Theoretical
Comparison of the Electric Fields above a
Coupled Line Bandpass Filter”, MTT-S, vol. 3,
pp. 1487-1490, 1995.

2] R. Aidam , J. Geerk, G. Linker, F. Ratzel, ]J.
Reiner, R. Schneider, R. Smithey, A. G. Zaitsev,
E. Gaganidze, and R. Schwab, "Y-Ba-Cu-0 thin
films on 3" sapphire wafers for microwave
devices”, IEEE Trans. vol. 11, pp. 357 -360,
2001.

[3]1 I B. Vendik, A. N. Deleniv, V. O. Sherman, A.
A. Svishchev, V. V. Kondratiev, D. V.
Kholodniak, A. V. Lapshin, and P. N. Yudin,
“Narrowband Y-Ba-Cu-Q filter with quasi-
elliptic characteristic’, IEEE Trans, Appl
Supercond., vol. 11, pp. 477-480, 2001.

[4] L. Bretchko, "RF Circuit Design”, Prentice Hall

[5] J. S. Hong, "Microstrip filters for RF/ Microwave
applications”, John Wiley & Sons.

- 150 -



