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Effect of conductor thickness on microwave properties of LTCC circuits

HOU Qing-jian, ZHANG Zhao-hua, HU Yong-fang, CUI Kai, XIE Lian-zhong
(Nanjing Research Institute of Electronics Technology, Nanjing 210039, China)

Abstract: Precious metal conductor is the main part of low temperature co-fired ceramic (LTCC) cost, so
reducing the amount of precious metal conductor is one of the important ways to control the cost of LTCC.
Metal conductors of different thickness were obtained by screen printing with different mesh count. The
influence of different conductor thickness on the microwave properties of stripline was studied. The T/R
module with low thickness was prepared and its microwave properties was tested. The results showed that
the conductor thickness control above 5 pum has little effect on the insertion loss and return loss of the
stripline, and has little effect on the key indicators such as the output power and receiving gain of the T/R
module. Controlling the thickness of conductor film can effectively reduce the cost of LTCC without
affecting the microwave properties of LTCC circuit.
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Fig.1 The principle block diagram of typical T/R module
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Fig.2 Schematic diagram of the Evaluation circuit
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Fig.3 The block diagram of LTCC process
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Tab.1 Screen parameters
o A F T AT T S A A BE
FFO/um  J3/(N/em) JERE/um B /um B /um
300 56/32 35 52 20 72
400 40/23 35 37 15 52
500 32/18 35 29 13 42
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Tab.2 Conductor thickness and resistance with different screen

95 22 A(H) B 5 P /um FLFH/Q
1* 300 10.34 0.56
2# 400 8.50 0.67
3 500 5.65 0.99
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Tab.3 Return loss and insertion loss with different conductor

thickness
o [ 3% 351 #E (dB/cm) 1l A FE(dB/em)
1~26 GHz 8 GHz 20 GHz
300 <-45 -0.105 - 0.280
400 <-45 -0.114  -0.282
500 <-45 -0.120  -0.329
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Fig.4 Test result of 300 mesh count
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Fig.5 Test result of 400 mesh count
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Fig.6 Test result of 500 mesh count
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Fig.7 Relation diagram of skin depth to frequency

1E X P B (8~12GHz), HLF&EIRIAREZSZ) 0.8 um,
BRI A TCRE R, AR 5 A5 R IR L 1)
BrHER 00, & @ 52 1 )5 B2 S 2R /DA R 4 pm DA
o SRHH 300, 400 F1 500 H [ B % AR Z 4331
91034, 8.5 A1 5.65um, 7 4um BLE, B

RS bk v 28 1 o AL PR e R AN K

K AR S5 2 ELRE ) LTCC JEAR 25D X 3
BCVUiEiE T/R 4F, AT DhER . Bl as 550
BEFR RS LI, I R 8 A 9 Fior.

CHO1 300 M
== ==CH02 300 M
------- CHO3 300 M
— - =CHO04 300 M
———CHO01_400 M
—===CH02 400 M
------- CHO3_400 M
— - =CHO04_400 M
8 ———CHO01_500 M
====CH02 500 M
T e CHO3_500 M
— - —CHO04_500 M

HWHTER/W

8 9 10 11 12
$i%/GHz

Bl 8 [F 22 BRI FL B T/R 24t HY Dh 3
Fig.8 The output power of T/R module by

screen printing with different mesh count
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Fig.9 The receiving gain of T/R module by

screen printing with different mesh count
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