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Analysis of characteristics of TRL(Transmission line) in LTCC
(low temperature cofired ceramic) system
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Abstract

In ceramic systems using LTCC, many components including embedded passives and TRL's are used

for composition of 3-dimensional circuit. So the exact analysis on this compenents must be performed.

As for the TRL's, material properties including electrical conductivity of metal, loss factor and

effective dielectric constant of dielectric material and geometrical factors like roughness of surface,

vias, dimension of TRL structure have a large effect on the charactersistics of transmission lines.

Such properties of materials have different values in each system with ideal ones presented in text

book. In this research, the effective material properties in each system are examined and the effect of
material properties and geometrical factors on the characteristics of TRL’s are analyzed and quantified

by simulation and measurement.
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Fig. 1 The shape of stripline structure
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Fig. 2 The characteristics of ideal stripline
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Fig. 2 Characteristics of stripline
in the variation with electrical conductivity
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Tabal 1 DCR in the variation with width and tength
of stripline( unit : Q)

g Ay

1=8mm | 12mm | 16mm | 20mm

w=100um| 0.2545 | 0.4195 | 0.564 | 0.7325
200 0.113 | 0.1655 | 0.2345 | 0.3025
300 0.0705 | 0.11 0.157 | 0.2075
400 0.0545 | 0.085 | 0.116 | 0.151
500 0.04 0.0566 | 0.0905 { 0.123
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Tabal 2 Comparison of attenuation between
measured and simulated
{(E) DC 1.583 3.351 6
Ac(meas.)| -0.166 | —0.326 |-0.5047|-0.7724
Ac(sim.) | -0.164 | -0.325 | -0.505 | -0.775

9je] AFBE AJNAEE 4 x10° S/m, tan §
=0.003(6 Ge)! Z$Ad SAHAXS A9 dX3}xn
AL & = Jub griMg AVHAEZxE DC A
g F& APAMY @ A AL Jn F
AR dgs A gy F A dsS ¢
F 9t 2EQY @S HET o o] FHU EAA
gx olgd HAANES FEF3d AT A 2
A7 AEE A3 45T ¢ UASE G F 3

o}.
32 njojaz Aeq = M

olojaz ~EYL /|E9 PCB 24 =29 7
2 wo] AMgH g3 3xY MY EEAME
22t AL Y3l AHE WES ME L &
259 shtojt) o] Azt HA AY) Axxe {A
A £ 97 gke] me|FHojoF ol 2EFHA
A8 AR FE ANAZEE FE7] 9
A¥E Agsgdt. 2ol 40 mm, 4% 300 um, F
A 3 um® ZVNE ztE vlojazg 2EY HAZE o
Hog FE ANAZEE F2F 23} F 1.3x10
S/mZ 2E QoA rnr} wk o3tz - g g
usitt. ole XAl Hlol2E AAY HIAEEE
Edsivizln 491 AV, =X d@E Uiy 5
S99 F2He 9% ETFF AL 1 HF Fhol
2atd £ JSg ouisith Yol AFTH iz A
AA o] g HE3lol FF H4F &
A B AZg AR dimension 48 E3 A
A B4 dudaE 54 Q oUx: &A FL 551
Q o2 1 a7t 2 % WolA & A

¢ % Atk ol 2EQeAS wl@ri2 2o
oz 24y AW A Be] WrAHoRE st
A Agstn Yee ovigo sojaz 2EY @
o] A AR Y ARNE vnae nBge
W 2 Azt AAFe] Uk

E.3olojlaz A3 2jel MMt g
Tabal 3 Comparison of
measured and simulated

f(Ck) DC 2 4 6

Ac(meas.)|-0.2678|-0.3884| -0.509 |-0.6296
Ac(sim.) | -0.2691|-0.3776|-0.4861| -0.5945
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Fig. 3 The Experiment for the extraction of
characteristics of vias
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