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RTL Exploration

RTL Architect
* SM “What-if” analysis

Synthesis + P&R Fusion Compiler

Design Compiler

_’ .
Analysis / Reporting Lyl

* Automated SM insertion
+ Avoid physical cascading failures
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Formal Equivalence Check
RTL - Gate

&1 : R ARHENZEERE

Formality
* RTL-to-Gate or Gate-to-Gate
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Safety

Register Strategy Description Design Example

FF1

Triple Modular * Three registers sample the input state FF1

Redundancy » Majority voting logic MY
(TMR) * Output is self-corrected P |
FF1
FF1
gual el * Two registers sample the input state P Error
CEUITEENEY * Error detection onl
(DMR) y FF1

+ Dual Interlocked Storage Cell (DICE) bJ
Fault Tolerant * Resist SEU event (rad-hard)
(FT) *Reduced area

+ Available in special libraries |_|

[ Parity pes Parity gl [Parity g

Error Protection + Safety applied to register groups / busses - _ -
Scheme - Types: Parity (odd/even), EDC, ECC A8 " " " Gl
(Parity) - Reduced area vs TMR / DMR > P P e
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TMR Physical Supply Taps on Separation of Clock
Distance Separation TMS Registers Network Signals
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Redundant Core Strategy Design Example

* Two cores runin System

lockstep (same Output
instruction sets) Mismatch
- Output of cores System Error/
Dual Core Lock Step (DCLS) produce identical nput Safe State
results

* Any mismatch from
a fault gets detected
as an error
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Clustering of clock element networks should not be shared Routes should not traverse from one core to the other

>

YA\VAVAV/

[El6: DCLS ¥R EEER

i DCLSFE TR R RIS AT > O MEFREZETYIE D BE > M EE AR ARG R E T EZ I — B0 B H iz - A ER
HAKLE 8 SEU PIREE R MIEZ OB IRIEE « UHTRBRL ARC AEBRABMAEALZ 2 RHA DCLS EFEEA) 1B 7 Fim o 1%
DMERZIR SSFISEREERBEETTYIE N B MEGEREESEXOA TAMAE (localize)) » R —EZOZEE EMIZ0BIAIEE
MR R/ ME ©

Fusion Compiler £2 IC Compiler Il FEYH/E ~ Rt &k~ B1E ~ S R [O3R5 1 ZH 2L BT BARZ 2R U ERRTHET
B RAZORIFRE Z 2 HI /48T 2K o

Default Placement (Before) Placement with Repelling Group Bound (After)
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