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Variability classification
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- Variability in 65 nm (L=60 nm, W=140 nm)
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OPC and strain related variabllity
65 nm example Synopsys (SISPAD 06)
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Strain induced variability

After W. Fichtner
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Statistical variability
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- The most comprehensive
~ technology available
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Hierarchical statistical simulation
and verification
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- Performance/powerl/yield trade off is a necessity
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- The |mpact of the transport related varlablllty
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- Generation of target Id-Vg characteristics
4 18 nm MOSFETs
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Generation of full target 1d-Vg characteristics is tricky

Special attention has to be paid to:
Resolution of the individual dopants
Doping concentration and field mobility models
Statistical calibration
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Test bed 35 nm MOSFET
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Two stage parameter extraction
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State machine extraction engine
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QO Speed and flexibility

Q Multiple back end simulators

O Multiparameter/multidevice optimisation
a Direct PCA extraction

Q Direct NPM extraction

OX. JO,

0 Automated RandomSpice library
Q Fully scriptable fitting strategy
0 Parallel statistical fitting
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Comprehensive sensitivity analysis
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Statistical compact model parameter
correlations

Vth0

uo

Voff

g
-'\‘f-‘_q e.'ll -I.. I

Nfactor

Minv

. gx

Rdsw

Dsub




University
of Glasgow

Y
\ ﬁ[}mmc :
PGP

Naive approach vs. PCA
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Naive approach vs. PCA
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Statistical vs. corner analysis
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Statistical vs. corner analysis
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Statistical vs. corner analysis
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Statistical vs. corner analysis
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Voltage scaling — yield prediction
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Conclusions

Statistical variability has to be taken very
seriously at 32 nm technology generation.

Statistical reliability, enhanced by statistical
variability is becoming an important issue.

Statistical compact model techniques are
necessary to support statistical design.

Statistical circuit simulation will allow
performance-power-yield tare off.



