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PCB Design Flow
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Case Study for Decap Optimization
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Decaps

[
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2. Pickup possible decap combinations based on Design of Experiment
approach ( 1 hour for this design )

Bulk caps
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3. Simulation of impedance for all 45 combinations one by one.
( 1 hour per combination. This takes about 45 hours in total. )

Impedance [Ohms]
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4. The best scheme, based on performance and cost, is identified
by engineers. ( This typically takes 4 hours. )

v

A typical project takes 50 hours
for decap optimization.
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< OptimizePI
IS now used Instead >

ST-BASED POWER DELIVERYS
SYSTEM DESIGN

1. Automatically identify the best scheme in 1 hour.
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2. Result with OptimizePl enables engineer to quickly select the best
scheme from the 23 candidates

EBXRPARR-SRIRRIBREZE 334

Performance vs. Minimum Cost

............................................. Cost | Per

formance Trade-off

24 26 28

——+— (Peetoemance va. Cost HI}

3 32 34

Minimum Cost

—+—(Performance vs. Cost H2)

Impedance (Ohm)

T3

Impedance vs. Frequency

TS

o 51050, PPV.OND Origial Scheme)
S0 PRV GND Schamed)

S0PV BN

Impefdancée Res

ults

Toed LS
Frequancy (GHz)

— TE0E0.PPV.AND Schenal)
) Schemati)

= OZ1050 PPV OND, SchameZ}
——— (L0 PPV GND Schamet}

om

003 a1

e AT PPV AND Schemed)
—— T80 PPV GND Schama )

TOSHIBA

Leading Innovation >>>

13



TOSHIB

OptimizePI gives results in 1 hour compared
to 50 hours Toshiba spent before.

It is also important that Toshiba’s basic flow
IS the same. OptimizePI adoption
does not require a flow change.

OptimizePI results match with prior method
for accuracy.
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Methods to determine the target impedance
for PDN optimization

- LSl vendor provides — We use their information.

- LSI vendor doesn’t provide — We make our own
calculations.
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CAE Effort by Semiconductor group at Toshiba
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CPM Model

The total chip power current is extracted

current Currentb ! from all the power pin current observations.
alls
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The current spectrum in frequency domain
IS used to calculate target impedance.
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Apache Silicon <
Integrity Platform
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Importing CPM

CPM and SPEED2000 used together
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Edit Definition
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5 EMI simulation by SPEED2000 with CPM
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EMI measured results

Frequency

CPM model used as a noise source in SPEED2000 simulation.
Far Field results show good correlation to measurements.
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Summary

4 CAE Utilization in PCB Design

- Decap optimization flow with OptimizePI
- CPM can help in calculating target impedance

- CPM can be used with SPEED2000 for EMC analysis
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