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Parasitic Elements Analysis and Filter Design for LTCC Multi-Layer Filter
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Abstract

In this paper, we present a equivalent circuit considered parasitic elements about LTCC multi-layer BPF structure
that was studied previously and a process of extraction of the element value using SOC technique. By applying
extracted element values to equivalent circuit, 2th LTCC filter was designed and fabricated that was applied to satellite
DMB. The filter was fabricated of Dupont951 substrate with relative permittivity of 7.8, the dimension of the fabricated
filter is 2.4x3.8x0.378 mm’. The measurement results indicate 1.4 dB of insertion loss and 32.3 dB of return loss,
which are in good agreement with simulated ones.
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Fig. 1. LTCC multi-layer bandpass filter.
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Table 1. Physical parameters of LTCC 2 BPF.

s | Vi | Ve
t 0.006 mm h 0.09144 mm
i 1.524 mm l 12192 mm
Wy 1.4732 mm b 0.8128 mm
s 0.2032 mm (11339 (11.221566 I?nl?n)
Wy 1.016 mm N 0.9652 mm
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Fig. 2. Physical structure of the VIC.
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Fig. 3. DUT model and equivalent circuit of VIC.

B ES Hlol B2 53 JAPOEZN F AYE §
"6‘@‘3}. T3 24 Alojo] Hdl o 22E AY
gt CsE HAATA doh G710, A5 TA 9
IRE Aol AW ZH Ao 93k 217) A HE A9}
a1 A7) AY-AEY 98 Al A"El A g9
Lt 7k AT AAE 39 L= B
o Ao AT VIC FZoA 1o th3t Qe
oo 2 st A E JE dYuag g5
Aok T3 4 e 948 Y8 e
feed linedt vias 18 19 F2ol&= A AA
of & 240lBE T9 )} 2ol FENE T2
& L error boxZ A EETE G202 SOCE 3
J‘ls}ﬂl s, Algdolde §¢ AA A, B, C,D

S4ZRHDUTHY #E 828 78 &+ gk

l%éfﬂ M $2¥ DUTY A, B,C,D 2 249
I8 30y Bl 571829 7+ AxEHS BAAE
A ()~@l B3t

A =14+ jwCs _ ,(GwLs+1/(jwCs)) (1
B = jwLs+1/(jwCs) ()
C= ]M)CS -l +]WCS -

+ (jwCs _ 5 YjwCs _ )/ GwLs+1/(jwCs)) (3)

732

12

10} .-
") i
08 |
-~ without SOC
06} — with SOC
e EM Simulation

Return Loss and Insertion loss [dB]

0.0

Frequency [GHz]
() 42 FeuEe A% ¢

(a) Magnitude of the scattering parameters

200
BoooZ
LIRS Y
150 | | ... without SOC [
——— with SOC S
; o
t

100 e EM Shnulation

Return Loss and lnsersion Loss |[dB]

Frequency [GHz]
(b) 42 TAvIEY 4 S
(b) Phase of the scattering parameters
a8 4. A SeugEe ¥
Fig. 4. Comparison of the scattering parameters.
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Fig. 7. Comparison of the scattering parameters.
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Fig. 8. Physical structure of the inductor coupled line.
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BPF.
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Table 2. The element values of equivalent circuit of
LTCC 27 BPF.
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MM(nH) 8.169 3.79
CulpF) 0.08383 0.1807
Cs(pF) 1.143 1.083
L(nH) 1.168 0.5126
Li(nH) 1714 1.479
Ly(nH) 1.884 1.364
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CI_pi(pF) 0.5538 0.4694
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