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1. Background
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1. Background

Lowering of Supply Voltage
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2. Tasks

Emerging of Noise Problem

/1. Signal Integrity(Sl) I
(1) Reflection noise,Crosstalk noise

(2) Skin effect, Dielectric loss
(3) ISI: Inter Symbol Interference
2. Power Integrity (PIl, power noise)
(1) Simultaneous switching noise
(2) Voltage and ground bounce noise
(3) Noise caused by return current
3. EMC
(1) EMI
(2) ESD
4. Composite Noise
Complex noise problems composed of SI,Pl and EMI/ESD etc..
Ex. Deterioration of cell phone antenna sensitivity
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3. Countermeasures
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4. LSI,PCB Unified Noise Analysis %

Occurring principle of Power noise

Equivalent Circuit of LSI,PCB and voltage supply

AV (t) Decouplmg Capacltor
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4. LSI,PCB Unified Noise Analysis

@ High accuracy power noise analysis
V/G impedance Allowable imT}ance

//

| caused by frequency increasing
. and supply voltage decreasing

Allowable impedance decreasing }

a Vi -
‘g /_J Suppressing V/G impedance
= Pl under the allowable impedance
O A become more difficult
Q
S
Frequency[Hz] High accuracy power noise analysis
method iIs required
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4. LSI,PCB Unified Noise Analysis

® LSI1,PCB Unified Noise Analysis

More Detailed Equivalent Circuit of LSI,PCB and voltage supply‘
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4. LSI,PCB Unified Noise Analysis %

® LSI,PCB Unified Noise Analysis
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4. LSI,PCB Unified Noise Analysis

® LSI,PCB Unified Noise Analysis‘
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4. LSI,PCB Unified Noise Analysis

System configuration | Other Layout CAD
3
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4. LSI,PCB Unified Noise Analysis &
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e Power Noise Waveforms
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This method significantly shortens the calculation time comparing to the full
LSI,PCB Unified Analysis with the comparable accuracy.
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4. LSI,PCB Unified Noise Analysis T =S8

Two typical operating flows

LS1 design stage (Pre-simulation flow)

w Optimizing noise countermeasure design of LSl and PCB
LSI 10 selection,Pin Layout,decoupling capacitor,PKG selection
PCB design conditions (layer configuration,topology,decoupling
Capacitor)

LS1 ,PCB design verification stage(Post-simulation flow)

w Noise verification of LSl and PCB taking account of mutual

Interference

f Avoiding LSI remake. Reducing PCB trial production h

Reducing number of parts

% Shortening design and evaluation term
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4. LSI,PCB Unified Noise Analysis & PS8
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4.

LSI,PCB Unified Noise Analysis =
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4. LSI,PCB Unified Noise Analysis & . [P

Evaluation results of analysis accuracy

Accuracy of V/G noise analysis by evaluation LSI and PCB |
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5. Application Results

@ Results of V/G Impedance Analysis
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5. Application Results
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5. Application Results

V/G Impedance Analysis Using Floor Planner

@ Analysis Model ‘
[Specification of Analyzed PCB]
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5. Application Results

@ Calculation Time ‘

(HH:MM:SS)
CAD Data Model Size Calculation Time
19 Good Floor Planner 2MB 0:01:37
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Power noise countermeasure from floor planning stage enables us
to easily determine Power design constraint.

(Decoupling capacitors,V/G layer construction,V/G layer partition)
N J
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5. Application Results

Example of LSI,PCB Unified Noise Analysis

System configuration ‘

FR-V.

Optimizing noise
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design by LSI,PCB

unified noise
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66MHz/32bit
Local Bus

D
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/64bit
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5. Application Results

V/G impedance analysis (without decoupling capacitors) ‘
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5. Application Results

V/G impedance analysis (with decoupling capacitors) ‘
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5. Application Results
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6. Conclusion

B Fujitsu’s LSI,PCB Unified Noise Analysis System were
Introduced and the effectiveness of the system were

explained.

B Further developments of the noise countermeasure
design system to overcome the rapid advances of
technology are scheduled.
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7. Future Tasks

B The LSI,PCB Unified Noise Analysis Technology has been
established as explained today. But,it is difficult to obtain

the various LSl models available for power noise analysis
(DDR,FPGA,ASIC,ASSP - -+ -).

B Sufficient supply of LSI power noise models are required.

B It is one of the most desirable solutions for this problem
that the standard IBIS models available for power noise
analysis are widely supplied by LSI vendors.

B We hope IBIS Forum and JEITA will promote to establish
the standard IBIS model for power noise analysis and
spread it widely as a future task.
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