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Abstract

We presented a BGA(Ball Grid Array) package for RF circuit modules and extracted its electrical
parameters. As the frequency of RF system devices increases, the effect of its electrical parasitics in
the wireless communication system requires new structure of RF circuit modules because of its needs
to be considered of electrical performance for minimization and module mobility. RF circuit modules with
BGA packages can provide some advantages such as minimization, shorter circuit routing, and noise
improvement by reducing electrical noise affected to analog and digital mixed circuits, etc. We
constructed a BGA package of ITS(Intelligent Transportation System) RF module and measured
electrical parameters with a TDR(Time Domain Reflectometry) equipment and compared its electrical
parasitic parameters with PCB RF circuits. With a BGA substrate of 3 x 3 input and output terminals,
we have found that self capacitance of BGA solder ball is 686fF, and self inductance 146pH, whose
values were reduced to 34% and 47% of the value of QFP package structure. S11 parameter
measurement with a HP4396B Network Analyzer showed the resonance frequency of 1.55GHz and the
loss of 0.26dB. Routing length of the substrate was reduced to 39.8mm. Thus, we may improve electrical
performance when we use BGA package structures in the design of RF circuit modules.

Index Terms - BGA package, RF circuit modules, time domain reflectometry, electrical
parameters
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Table 1. Table of comparing calculated results.
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Capacitance ¢t : FemtoFarad
69 68 0 68 32 0 0 0 0
68 669 683 372 368 3 0 0 0
0 683 669 0 3712 68 0 0 0
68 372 0 669 68 0 68 371 0
372 683 372 683 669 683 372 68 a7
0 -372 6% 0 683 669 0 3 63
0 0 0 63 37T 0 669 68 0
0 0 0 683 31 372 683 669 68
0 0 0 0 372 68 0 63 69
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Capacitance

Table

ct2 : FemtoFarad

686 -109 0 -109 X 0 0 0 0
-109 686 -109 X 109 X 0 0 0
0 -109 66 0 X -109 0 0 0
109 X 0 686 -109 0 109 X 0
X -109 X -109 66 -109 X -109 X

0 X -109 4} -109 686 0 X -109
0 0 0 -109 X 0 686 -109 0
0 0 0 X -10.9 X ~109 686 -109
0 0 0 0 X -109 0 -109 686
Inductance ¢t : PicoHenry
1467 169 0 16.9 X 0 0 0 0
169 1467 169 X 169 X 0 0 0
0 169 1467 0 X 169 0 0 0
169 X 0 1467 169 0 169 X 0
X 169 X 169 1467 169 X 169 X
0 X 169 0 169 1467 0 X 169
0 0 0 169 X 0 1467 169 0
0 0 0 X 169 X 169 1467 169
0 0 0 0 X 169 0 169 1467
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Fig. 15. An equivalent circuit of a 3X3 BGA package.
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