Journal of the Microelectronics & Packaging Society
Vol. 9, No. 3, p. 7-12. 2002

LTCC 7% A|A8Ie]l D=Fnl SN H|

OlPAl - LA - uNy - WS
AALEATY DAY EATAE

A Comparison of High Frequency Properties of LTCC Substrate Systems
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Abstract: In the measurement of the RF properties, the LTCC substrate must be considered as a system
including various conductor patterning processes. In this paper, the LTCC substrate system is compared
with a conventional PCB(Printed Circuit Board) substrate such as FR-4, Duroid and Teflon, etc. The
microstrip resonator method is employed for the measurement of the RF properties in the range of DC
to 20 GHz. Experimental results show that the ring resonator method is suitable for system loss
measurement, and the series gap resonator method for dielectric constant measurement. The process of

conductor patterning and its effect on the system loss were also studied.
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Fig 1. Ring resonator and series gap resonator in fixture.

Table 1. The employed substrate systems for experiment(Substarte height(H) is 500 um for LTCC, Duroid, 800 um for

FR-4, and 625 um for Teflon)

Substrate Conductor Patterning process ID
9599 DuPont 6146(Ag/Pd) Screen printing [6K]
DuPont 6142D(Ag) Screen printing [2K]

42 9086LS (Ag) Screen printing [DI]

Screen printing [3K]

(Ph(fo“iﬁj’;g‘eiﬁfj AD Photo lithography(Cofiring) [F1]

Photo lithography(Post-Firing) [F2]

DuPont 951AT DuPont 6142D(Ag) Screen printing [2D}
FR-4 1 OZ Cu Etching [FR]
Teflon 1 0Z Cu Etching [T]
Duroid RO3003 0.5 OZ Cu Etching [RO]
Duroid RT5880 0.5 OZ Cu Etching [RT]
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Fig. 2. Broad band measurement of Series gap resonator.
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Fig. 3. Narrow band measurement at 4 GHz.
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Fig. 4. Effective dielectric constant (&4).
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Table 2. The example of measured results of substrate system, [F1]
Fr{GHz] 1.000 2,001 2998 3994 4982 5965 6.948 7919 8891 9.851 10.825 11.770
3dB BW[MHz] 9.5 16 20 30 32 43 47 54 60 74 70 80
Qu 105.76 126.38 15248 135.63 159.73 142.50 151.99 151.24 152.62 136.66 158.74 150.93
a[dBfinch]  0.049 0.083 0.103 0.154 0.163 022 0241 0276 0308 0382 0362 0415
tand 0.00427 0.00428 0.00353 0.00499 0.00394 0.005 0.0045 0.0047 0.0048 0.0056 0.0046 0.0051
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Fig. 10. The line morphology comparison as to patterning processes.
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Fig. 11. System loss as to patterning processes at high
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