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Accelerating Monte Carlo Analysis at Advanced Nodes

By Lucas Zhang, Sr Principal Software Engineer; Hongzhou Liu, Software Engineering
Director; and Steve Lewis, Product Management Director, Cadence
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Accelerating Monte Carlo Analysis at Advanced Nodes

Introduction
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Why Traditional Methods Face Difficulties at Advanced Nodes
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Advantages of a Variation-Aware Design Methodology
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File Option Format Help cadence
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BAHDEETDMRICOVWTIE, INFTHEIFSNTULET, (Scaled-Sigma Sampling DimX L. &
3 2016 IEEE Donald O. Pederson Best Paper Award #=E L £ L7, THlE. BE 2 FIIhi?
Transactions on Computer-Aided Design of Integrated Circuits and Systems ICHEWTT 73w &
LTROBNZHDTY, BEER4)
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x :process parameter
Q : failure region

0.0)

& 10: Scaled-Sigma Sampling DZX D& =
§ 77 IOR—ASLY T RNTDNIX =KD DEDEZZNHT B3E, —MICAEEP (ZENL F T

HIEHE ORI —HIBRE, O, ROACK VBEDREZHACT DA TEET,

1%nga+ﬁmgg+€%

ETILDOFRE (a,B)E. LVEWsTOEVYTFALA-YIal—varhsRELONES, A%
T4 T AT LIzRIC, EBROBERIZ, UToL)IckInxd,

P(s=1) = exp(a +7)

COFEIFZ BVWESEEBEIYAEAMRELETIRFICOWTERBOHIBEAHRLE T, RTOBERIZ. T
LWROBREBUTHHIAAFNTWAZ EA D, B, BVWRTEFOERICHLTH, EEOHDBELHE
RLTWE T, Scaled-Sigma Sampling (&, %< DF X FEEPERE OB THONTWET, (K
Bli, &K 2Pk 3%5EICLTTFEL,) Scaled-Sigma Sampling ®F £, #ista—F —DERPH
BFYOBRIEOMAICH L THBETEZENTEET,

Test Case True Yield Estimated Yield 90% Conf Interval
Linear 6.0 5.89 5.27 6.63
Spherical 6.0 5.88 546 6.40
Parabolic 6.0 6.23 547 7.21

£ 2. 7000 #> ZILFH > /-7 X FEIEETDHE

Test Case True Yield Estimated Yield 90% Conf Interval
SenseAmp Delay 5.0 4.83 429 578
SRAM Column Delay 4.5 4.66 427 5.05
OpAmp PSRR 4.5 4.63 420 5.12
OpAmp Random Offset | 4.5 4.44 4.06 4.99

F 37000 > 7L FH - /- FE ]S D iR
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Summary

FTim7AER -/ — FERFTTIRATRERRY XX MR Z LA 77 MCES Z &2 HRICT 208D H Y
FINELVLEFTRT Y2 — LT ABALOMET Y T 2L -2 a Y ORTEFOFRMBIEH Y £ A,
B EImTAER -/ —FDigE. 777y R = RHT 27 2ILERAEITO Ot X :_j—_
DEFETIE, BEZ LD ZEDDHIICPHETT, TDHRTA b+ R=/—7TF, R4 3 —F—1ERk.
WA A T DET, £ LT, E%ﬁ?N4X%%%ﬁot%ﬁ7Dﬂz-/—Fﬂﬁwiﬁﬁ%&%ﬁ
ZHLVTZRA—IZOVWTIHBALEL, ZO7A—IE #BETHHBEVOBRELZERT 572024
BEREROEBREEZHERERICTSZ7 77y U —ICX Y AR SN FRZRHIHLET,

For Further Information

1 Virtuoso Variation Option

2 Virtuoso ADE Product Suite

3 Speed Up Monte Carlo Analysis for TSMC 16FF+ Design with the Virtuoso Analog Design
Environment Webinar, Cadence event page

4 Scaled-Sigma Sampling paper:
S. Sun, X. Li, H. Liu, K. Luo and B. Gu, “Fast statistical analysis of rare circuit failure events via
Scaled-Sigma Sampling for high-dimensional variation space,” |EEE Trans. on Computer-Aided
Design of Integrated Circuits and Systems, vol. 34, no. 7, pp. 1096-1109, Jul. 2015.

bAFURIE. B EBFHRIIE AT O— L EEHEREECL. SEDILIRO=SR
WEEEHHT DI CEELBEERILTOES ., BEEETATURDYTRYTT . /—
— ® RoT7 .  HBHAEAP) . /ONIEFRALT. SHOENMLT IV r—2ar 95 9R7TY
Cca d ence b—a  ARITFAETFAT I —asERE  RIETEE T, www.cadence.com/jp
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