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Introduction
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Emerging Simulation Challenges

SoOCHRETDHROBEERFEDI DI TIYVIDXRHABENERITZOEAMUTOER/—REeFERLTEEER7FAO7IPERET LR
NIERSBNWTETT, ZDfcsd, PFOAVERENBEDEKE TCHWRBIARN Y I A PRHRF2FEREI I, 7707 - THA
VEREIURIINIERDERA, ZORR. REHEET—7- P T7Z/0Y - FOEXPAdvanced Node 7O RDH#EE (A5, BEE
AYwY) zFfALTFFOVKEEZEETDZLSIC, BBRBREZ7—FT 7 F v D oBUOEXDZNENHDET,

New architectures

INSFHLWF—FTIFviE Y22l —YICBBIEHZERLE T, TO—A T BEEBTRFES /A X2 @ITS 2H—DAE
F oYYV N ERITUCRERZ 7V IENL. BEREONE ZBRBEROINE CERT S ETY, COBEDENIE. I
VIRL—5 DA Tty NEEDBEITHSPLLOVCODF v UTL—>ay =715 —DRBREOER3. 4], 5ICE. TL2TY
ZILPLL[S. 6]F T SEIFAREIZTHERAINE T, A INSDOFLWF—FF U F vid, SEIEBEEE—NICRWTERRIE
EEANRERZDERDSEHSNSIcoH, PFOVOERERIIDDELRDET, BEYI 2L —FF Z<ORBZBEDOI I
L—YaVvhRITTEELIICHBICREEZEZDIENTERA T IV ER DL BVRBRENKRDHENET,
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More than Moore
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Spectre X Simulator

» 3-10X performance

» Up to 5X additional capacity

» Golden accuracy maintained
Liberal Spectre APS
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+ Simulator Presets

Runtime Factor (Performance)

Conservative

Error Preset (% accuracy)

1: Spectre X Simulator vs. Spectre Accelerated Parallel Simulator

Introducing Cadence Spectre X Simulator
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Using Spectre X Simulator for Analog and Custom IC Design and Verification
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Massively Distributed Simulation
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Ease of Adoption
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Conclusion

R SPICEY S 2 L—% T#HBCadenceDSpectre X Simulatorid. U TZ &, FZICKETBHNEB I 2R EICTLT LS ITHR
SnEL,

» BT BNV VRO KB IENN
» TORR-RT—UV I DEEEZERTBIHDHULWT Ay F—FF O F v DEE
» BITY BT\A R EIIRDRCE AR F DI MM I8N

Spectre Accelerated Parallel Simulator&[@#kIC. Spectre X SimulatorldBEF D Spectre Simulation Platform LIciB&Ex, EA O
AR ZRNRICLT, FIR I —bBHRICHEVAEEEBI DI ENTRETT,

Spectre X SimulatorlclFFHTUWIZS— - FU Y M EAINTVWET, INSDIT— - FUtyhcED, THrVICEDETEIDER
BIZTaL—a3y NI7A—TYVREBEDRBELH AIEE T, Spectre X SimulatorLY IV (TiE, T/INA A EFILERIANLAT Y
Ne2Zal—YavOHUWRBCEENMEFAENTVETI REOH 2V I 1L —YavBEEZREBNS/N T+ —T Y R%EM L
9B ENAEETY, Spectre X Simulator@ 75V ILIN—IE, REDTFIVILN—=E R U TBBDOI I aL—yay - Fv /T %F
S>TWETY, Spectre X Simulatorid. R —Z IR KRIBEDE I 2L —Y 3V DETHNFIEETT, Spectre X Simulatord®XscaleT
/A= BRFOAVE1—4% - \—RO7ZFBLT BH2ZVIVEDI28AT7ADOMENBARII 2L —ya v EAREICLE

9, Spectre X Simulatorld. JTFE DR ET ORI DIRILDERBICEDED 7 SOV KA ER LN RIAICKFTEDELICIH X S
HICHRINEL,

References
1. G. Moore, "Cramming More Components onto Integrated Circuits,” Electronics, vol. 38, no. 8, p. 114, 1965.

2. M. Miyahara, Y. Asada, D. Paik, and A. Matsuzawa, “A low-noise self- calibrating dynamic comparator for high-speed ADCs,"
Proc. IEEE Asian Solid-State Circuits Conf. (A-SSCC), Nov. 2008, pp. 269-272.

3. Kok-Foong Chong, Liter Siek, Benjamin Lau, “A PLL with a VCO of improved PVT tolerance”, in Integrated Circuits (1SIC) 2011
13th International Symposium on, pp. 464-467, 2011.

4. D. Collins, A. Keady, and R. Farrell, “Fast frequency calibration of VCO's in phase-locked loops,” IET Irish Signals and
Systems Conference (ISSC 2010), Cork, 2010, pp. 147-151.

5. G. Marzin, S. Levantino, C. Samori, and A. L. Lacaita, "2.9 A Background calibration technique to control bandwidth in digital
PLLs,” 2074 IEEE International Solid-State Circuits Conference Digest of Technical Papers (ISSCC), San Francisco, CA, 2014,
pp. 54-55.

6. S. C. Hong, "An all-digital phase-locked loop system with high performance on wideband frequency tracking.” [EEE Trans.
on Circuit and Systems, vol. 52, no. 10, 2009.

7. David Axelrad, “What's in the Future for High-Speed SerDes?”, Design & Re-Use Magazine, [Online].
Available: https://www.design-reuse.com/articles/40028/high-speed-serdes.html. [Accessed April 30, 2019].

8. B. Fuller, " Parasitic Extraction Tips for Advanced Nodes,” ARM Community SoC Design blog [Online].
Available: https://community.arm.com/developer/ip-products/system/b/soc-design-blog/posts/parasiticextraction-tips-
for-advanced-nodes. [Accessed April 30, 2019].

9. H. Aochi, “BiCS Flash as a Future 3D Non-Volatile Memory Technology for Ultra High Density Storage Devices,” 2009 /EEE
International Memory Workshop, Monterey, CA, 2009, pp. 1-2.

10.A. Nitayama and H. Aochi, “Bit Cost Scalable (BiCS) technology for future ultra high density memories,” 2013 International
Symposium on VLS| Technology, Systems and Application (VLSI-TSA), Hsinchu, 2013, pp. 1-2.

11. K. Park et al., “Three-Dimensional 128 Gb MLC Vertical nand Flash Memory With 24-WL Stacked Layers and 50 MB/s
High-Speed Programming,” in IEEE Journal of Solid-State Circuits, vol. 50, no. 1, pp. 204-213, Jan. 2015.

12.C. Kim et al., "A 512-Gb 3-b/Cell 64-Stacked WL 3-D-NAND Flash Memory,” in IEEE Journal of Solid-State Circuits, vol. 53,
no. 1, pp. 124-133, Jan. 2018.

13.B. Fuller, * Circuit Design Trends: 3D-ICs Extend Scaling,” [Online]. Available:
https://community.cadence.com/cadence_blogs_8/b/fullerview/posts/circuit-design-trends-3d-ics-extend-scaling.
[Accessed April 30, 2019].

www.cadence.com 6


https://community.arm.com/developer/ip-products/system/b/soc-design-blog/posts/parasiticextraction-tips-for-advanced-nodes
https://community.arm.com/developer/ip-products/system/b/soc-design-blog/posts/parasiticextraction-tips-for-advanced-nodes

Revolution by Evolution: Getting to the Next Technology Breakthrough in Analog Simulation

14.R. Dennard, et al., "Design of ion-implanted MOSFETs with very small physical dimensions,” IEEE Journal of Solid-State
Circuits, vol. SC-9, no. 5, pp. 256-268, Oct. 1974.

15.M. Ramezani and C. Choi, “A Better Tool for Functional Verification of Low-Power Designs with IEEE 1801 UPF.” [Online]
Available https://www.cadence.com/content/dam/cadence-www/global/en_US/documents/tools/system-design-verifi-
cation/low-power-wp.pdf [Accessed May 30, 2019]

16.H. Xu and A. A. Abidi, “Analysis and Design of Regenerative Comparators for Low Offset and Noise,” in IEEE Transactions on
Circuits and Systems I: Regular Papers.

Cadence is a pivotal leader in electronic design and computational expertise, using its Intelligent
System Design strategy to turn design concepts into reality. Cadence customers are the world’s

- ® most creative and innovative companies, delivering extraordinary electronic products from chips
c a d e n c e to boards to systems for the most dynamic market applications. www.cadence.com



https://www.cadence.com/content/dam/cadence-www/global/en_US/documents/tools/system-design-verification/low-power-wp.pdf
https://www.cadence.com/content/dam/cadence-www/global/en_US/documents/tools/system-design-verification/low-power-wp.pdf

