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Abstract

The impact of via arrays on power and ground planes is
examined. Measurements of the plane impedance were
made on a 8 x 8 via array as a function of via pair location.
The results from full-wave field solution are compared to
measurement data and excellent correlation is obtained.
The results show that the impedance and effective
inductance is a strong function of location within the array.
The lowest impedance and inductance is measured on the
array perimeter. A 4 X increase in the impedance and
iInductance occurs in the array center. By parameterizing
the antipad diameter in simulation it is found that the
Impedance increases sharply when the antipads overlap.
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Test Board Design
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Sets of 8x8 via arrays with alternating P/G via
pairs on 2.5” x 10” board
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[ Test Board Measurements ]

« HP 4396A VNA, 100 kHz-1.8 GHz

« Semirigid coaxial probes on opposite sides of
the board

* Full two port calibration

[ Simulation Conditions ]

 Ansoft HFSS 9.2.1, 3D FEM solver
* Fully parameterized project
e 2.5” x2.5” board with 64 vias was simulated
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Simulation vs. Measurement
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Simulation vs. Measurement
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Measurements on the
Diagonal (1/3)

Impedance magnitude [ohm]

1.E+00 -
D4,E4
€303 B2,C2
d4,e4 1.E-01 MBI
c3,d3
b2 : C2 1 _E-02 stand-alone
a1,b1 v

1.E-03
1.E+06 1.E+07 1.E+08 1.E+09
Frequency [HZ]

Impedance increases moving
towards center
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Measurements on the
Diagonal (2/3)

Inductance [H]
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Measurements on the
Diagonal (3/3)

Equivalent Inductance Ratio [-]
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Full Matrix Measurement (1/2)

Impedance magnitude [ohm]

Measured impedance mag of entire array at 1 GHz.
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Full Matrix Measurement (2/2)

Equivalent inductance [H]

Equivalent inductance of entire array at 1 GHz.
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Parameterization (1/3)
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Simulated equivlent inductance at the two

locations as a function of antipad overlap.
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Parameterization (2/3)
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Simulated equivlent inductance at the two
locations as a function of antipad overlap.
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Parameterization (3/3)

Equivalent Inductance Ratio [-]
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Ratio of the inductance at the two locations

as a function of antipad overlap.
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Conclusions

 Measured and simulated data on via arrays showed
that plane perforation can increase the impedance
and inductance of via pairs within the array.

* Very good correlation was obtained between
measurement and simulated data.

 The impedance in the array was found to be spatially
dependent.

It was shown that this variation is a strong function of
antipad overlap. These results indicate that antipads
in power/ground via arrays should not overlap in
order to reduce the impedance and maintain a more
uniform impedance across the array.
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