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Abstract : The multilayer chip band pass filter for mobile communication is fabricated and
designed. The size, insertion loss, center frequency and band width of multilayer chip filter are
4.5%4.4%1.8{mmJ, 3.0(dB]) and 700(MHz)* 15(MHz] respectively. The chip filter using BiNbO4
with CuO 0.06wt% +V20s5 0.1wt% was fabricated by screen printing with Ag electrode after tape
casting. Insertion loss and center frequency of the fabricated chip filter are 2.58{dB) and 692.5&
15(MHz]} respectively. The center frequency was lower 7.5MHz) than design result, but other
characteristics of chip filter were similar to the res ults of design result.
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Fig. 1. Flow chart of experimental
procedure of multilayer chip filter

vlelaz A R A7|AGNA A6W A3 (1999)

H7F & F 7ol 15mm? €458 28 L o
8o 1 ton/cm’e] ¢¥oz HAF F 90
0CAM &Z3dT. A3 3 e+ dirE
AZ J L ol o Aty 489 v
dd e wigHle 63: 38E A slurryE A
Z% ¥ green sheet® doctor bladeoZ
°F 50me FAZ tape castingdtgon 9w
e particle size ¥X¥ Laser
Scattering Particle Size Distribution
Analysis (LA-910, Horibaiit)2 2333
ot AgdS & ol &3dt 15-20mz AHT F
A%, dFstgon old gFzAL 60TAA
200Kg/cm®e] ¢¥oz 8% Ft gtasig).
S zALS 300CelA 2413 binder
burnoutd ¥ 900TeA 2412t A28 H
HE AZstgct. 4% 3 " E AFTG ¥
Network Analyzer (8510C, HPiit)E ol &
3to] "Ele) AL 33t Hrlsigth.

3. 5% & Eelo| 7x Y S7kE|=50

O 2« B =%dA FEI FF 3 gy
o F2EA A Fe Ay fAAY =AA
2 A Qg o 32 H2y 3 g
S7 8 2eltt. a9 2614 H3Fe] 7L B
W RF3 offFo] HA HFola a, a
A% 2EYMZ FA7lol: b, Ve U4.&
AEY ANAEHE 4T EQAIToEAM a
bAtolel AEH] o8 4 SMAAE Cor

>~ o

{ Coupling
da’ —~ capacitor layer

o W 2

Top cover
shield layer

a - ll?lanlar
— ine layer
c
Coupling
capactor layer

Bottom cover
shield layer

-_——

Fig. 2. Structure of multilayer chip filter
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Fig. 3. Eaquivalent circuit of multilayer chip
filter

Astn a’s bAtele] AZHYd & &Y A
A CoE AT EAAZ cv HA &
2" loading MIAAIEHZA Comb line
filterYel A s} o] FZ 719 AolE Fol7] 9
g Ao ZA Cn,Ced g8F 3t} =AAF
d, e 2A2L AT Aoz AZY sAAH
Ci28] 9€& 3},

4. 55 § EH dA & #HEH 78

B =8dMe 2EHHY FAVE o188
A%F J "HE dAsided dANge=e
Ad5y UYHE AT F FHFAES 53
o AF 25T d9E5H YHE HARUL
o J-QHEl0] 8% & Hgslo] slojI2t Y
oA Az 7bed EHE AASAT. J-AHEH
o] o] &3t FEHE AAY ¥ Y 2EH
Az o8& A3l dP2EHHA TS
A% 3 gHE AT, 2 2EHHAA
327N A% dFe 2B F HF A
geldM HFHez T e TANF
Wb 3718 1 g2A FHEEH MR
o $R= duolda(Ze) % 7IRE Yol
2 (Zoo) 8 gHeld2HlE o] &3t AHAtsl
0.7 2y HE I 9 dAolgezy
B "He F4F547 700(MHz)oln &3
g 2Eo] 0.2(dB), T#HiHe] 30(MHz],
Ad<Edel 2.0(dBlol3d A3 3} €HE A
At AAA FH&L 40.20]2 3371

2 duoldre 17.5(L2), FA7] Qo
3.4(mm), #2719 ground?te A& t=0.8
(mm)Z 3] AlE#H ol 3|l A gl
27 g=1.3(mm), W=0.9(mm), ¢¥, &9
AAAE 2 Co1=3.46(pF), loading AAHAIE
2 Cn=38.8(pF), 2A72te] A%F AAA-
2 C12=3.47(pF)]& €Uct. 29 49 (a)e
AAE 2 2 T2 SepuiHgeE ¥
B Z=AMT =79 sheetd] FAE AT £
Ansoft jte] wlelZ=2s8 AxF sldzZzay
¢l HFSSE |83l AlEH ol e HE F
22X YE-E AN 3z WRERe A&
40282 AR F FEZEA UFHXLEE A F
stgic. 28 49 (b)) AlEdAH dxEA
FAF5471 700(MHz)olm g ZFe] 30
(MHz)YS & & stk 2% 5+ 4A "¢
Az e AFMPozN (a)e HA H
d (b)e 2EY 2 F17] 4" (o)e 4%
g 2 loading ASjAIE s” o]t}

-104

=204

-30

Sy 1B}

-40 4

-50 -

550 600 850 700 750 800 850
Frequency [MHz]

(b)
Fig. 4. Simulation result of multilayer chip

filter (a) Configuration of multilayer
chip filter (b) Simulation result
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Fig. 5. Electrode patterns of multilayer chip
filter. (a) ground pattern (b) input
and output capacitor and loading

capacitor (c) strip line resonator

pattern
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Fig 6. The particle size distribution of
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Fig. 7. The laminated photograph of
multilayer chip filter.
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Fig. 8. Microstructure of Ag electrode
between ceramic
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Fig. 9. The measured results of multilayer
chip filter. (a) Pass band
characteristics (b) Characteristic
impedance (c) Spurious
characteristics
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