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LSI-Package-Board Power Delivery Network Modeling for Capacitor

1.

Placement Optimization at 15nm Node

TosHIKI KANAMOTOY® Kokl Kasat! MasasHI IMATY  ATsusHI KUROKAWA!
MASANORI HAasHIMOTTO? CHEN JUN?2 HAJIME KANDO?

Abstract: With the advancement in shrinking of MOS-FETs, the operating voltages of System-on-a Chip
LSIs for mobile application becomes low. Since it leads to lowering the operating margin against the voltage
variation, placement, implementation, and high-frequency characteristic of de-coupling capacitors, as well
as distribution, are getting more important. The authors establish an LSI-Package-Board power delivery
network model using NanGate 15nm PDK and the corresponding model parameters, which will contribute
to evaluating and optimizing effects of de-coupling capacitors for fine scale low voltage LSI. In this paper, we
present the constructions of the power delivery networks, as well as the method to determine the parameters
of the on-chip network.
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Fig. 1 PDN model consists of LSI, Package, and PCB.
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Fig. 2 PDN model for LSI.
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Fig. 3 Equivalence circuit for CPU core capacitance.
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Fig. 4 Fitting to AC analysis.
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Fig. 5 Package and PCB model.
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Fig. 6 Package and PCB cross-sectional view.
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Fig. 7 Voltage regulator.
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Fig. 8 Transient analysis result.
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Fig. 9 Frequency spectrum.
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