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Abstract

We presents a BGA(Ball Grid Array) package for RF
circuit modules and extracted its electrical parameters. We
constructed a BGA  package of ITS(Intelligent
Transportation System) RF module and examined electrical
parameters with a HP5475A  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 68.6fF,
self inductance 146pH, mutual capacitance 10.9fF and
mutual inductance 169pH. S parameter measurement with
a HP4396B Network Analyzer showed the resonance
frequency of 1.55@k and the loss of 0.26dB. Thus, we may
improve electrical performance when we use BGA package
structures in the design of RF circuit modules.
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II. Electrical parameter extraction of

BGA interconnection
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Calculation
mﬁaS’EI%IR;lCnt °f(1f)(ir(’2‘)“13 I:{xebtz};;gas()f
Self inductance 146.7 1131 149.1
[pH] 100% 7% 102%
Self capacitance 686 669 73.3 ]
IfF] 100% 97% 107%
Mutual inductance 169 143 282
[pH] 100% 85% 167%
Mutual capacitance 108 6.8 83 _—1
{1 100% 629% 49% ]
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III. Conclusion

B =L RF B RS FHSE WHLE BGABal
Grid Array) W71 Fx& AAsa, Fg 942 729 A7)
2 HEvielg %891 RF BGA #71A F2E #9A
25 949 Aol o - 28 9E P& Fe W4 Ho)
o} & 928 94 UEE ¥4I R AAANA
zozN 5HUGA F¢ Y &40 002dBE 714 H
wlel7} 686(F, 146.7pHZ 714 del L9 AGANE2E F
d 4 9Jo] RF &8 ¥4 WHeE BGA #7x Fx& A
£3 ol A B4 AN 293 a2 FeA g
& ¢+ A

FAaEd

[1]1 P.J. Zabinski, BXK. Gilbert, P.J. Zucarelli D.V.

Weninger, and T.W. Keller, "Example of a

Mixed-Signal Positioning System(GPS) Receiver using

MCM-L Packaging,” IEEE Trans. CHMT, B, vol. 18,

no. 1, pp. 13-17, 1995,

Y.L. Low, Y. Degani, K.V. Guinn, T.D. Dudderrar,

J.A. Gregus, and R.C. Frye, "RF Flip-Module BGA

Package,” IEEE Trans. Advan. Pack, Vol. 22, No. 2,

pp.111-114, 1999.

JH. Lay, “Ball Grid Array Technology,” McGraw-Hill,

pp.4568-459, 1995.

M.V. Schneider, "Microstrip Lines for Microwave

Integrated Circuits,” Bell Syst. Tech. J.,, vol.48, no. 5,

p. 1421, May 1969.

E. Bogatin, “Design Rules for Microstrip Capacitance,”

IEEE Trans. CHMT, vol. 11, no. 3, p. 253, Sept. 1988.

C.S. Walker, “Capacitance, Inductance and Crosstalk

Analysis,” Artech House, pp.46-48, pp.62-64, pp.92-94,

pp.100-101, 1990.

W.T. Weeks, "Calculation of Coefficients of

Capacitance of Multi-conductor Transmission Lines in

the Presence of a Dielectric Interface,” IEEE

Transactions on Microwave Theory and Technique,

MTT-18, pp.34-43, 1970.

D.M. Pozar, "Microwave Engineering,”

Addison-Wesley, Pub., pp.183-190, 1987.

R.E. Collin, "Foundations for Microwave Engineering,”

McGraw-Hill International Editions, pp.83-89, 1992.

[10] W.B. Boast, "Principles of Electric and Magnetic
Fields,” Harper and Brothers, pp.205-210, 229, 311,
1956.

111 R.J. Mohr, "Coupling between Open Wires over a
Ground Plane,” IEEE Symp. EMC, pp.404-413, July
23-25, 1968,

(2

{31

{4]

8)

16

[7]

(8!

fal



