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« SOI Challenges Overview

 Digital Implementation for SOI

* Timing Signoff

« Signal Integrity Signoff

» Characterization for SOI technologies
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Silicon-On-Insulator for Digital Design

Advantages & Design Challenges

« PD-SOI Offers more performance per watt
— Reduces parasitic capacitance

— Lower operating voltage with the same
performance as bulk

 The History Effect

— Transistor body voltage is dependant on previous
switching activity (history)

— The same device will switch differently depending
on the recent switching activity

— Threshold voltage will change based on body
charge

— Noise analysis becomes more complex

 New cell design and cell-based library

generation techniques are needed

— Must handle history effect during characterization
— Timing and Sl require different approaches
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Agenda C

« SOI Challenges Overview

* Timing Signoff
 Signal Integrity Signoff
» Characterization for SOI technologies
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SOl Implementation Overview éo’m

~
Encounter Ry
Analysis |Badts

« Synthesis & Optimization

— Some libraries may have copies of
the same cell with/without body ties

« Body ties reduce history effect
Issues but Increase area

— Need to determine which cells to
use/ not use

» Floorplanning

— Complex cells are typically smaller
than bulk

— Design area may be less

— May need fewer voltage islands
due to power savings of SOI

* Routing
— New routing rules
— New antenna rules
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SOl Signoff Overview
Encounter ( E

« Signal Net Extraction
— Same as bulk

 Power Analysis

— Power net extraction needs more
Info on diffusion layer

Timing Analysis
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E « Signal Integrity/Noise Analysis
g o B — History effect needs to be
= = addressed
E ¢ — Analysis is more complex for SOI
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— SOl cells can be more susceptible
to noise
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The Good News éor;;ﬂs

« Library IP providers such as ARM & IBM have you covered
— Provide techfiles for routing and extraction for SOI in PDKs - IBM
— Timing and noise models for min-SOIl and max-SOI are also provided
for each PVT - ARM
« (Cadence tools are enhanced to support SOI

— Encounter Digital Implementation System
* Floorplanning, Placement, Routing

— Encounter Timing System
« Signofftiming and S| analysis

— Encounter QRC Extraction
« Extracted RC parasitics

 Minimal flow changes
— Just need to use the PDK provided
— Leverage simultaneous Min/Max mode
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Encounter Digital Implementation System C
Complete RTL-to-GDSII Solution for SOI

sisAjeue youbis

* Ultimate low-power solution — SOI + Industries leading low power flow
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Encounter Digital Implementation System C
Complete RTL-to-GDSII Solution for SOI

TR

SOl ready end-to-end digital implementation and signoff solution
Ultimate low-power solution — SOI + Industries leading low power flow
Enhanced engines for delay calc, timing, SlI, power signoff and optimization

No change to design flow — simple adoption, SOI handid automatically

cadence

(c) 2009 Cadence Design Systems, Inc. Allnghts reserved.




AR : BT e
Encounter Digital Implementation System C
Complete RTL-to-GDSII Solution for SOl

®* SOl ready end-to-end digital implementation and signoff solution

* Ultimate low-power solution — SOI + Industries leading low power flow

®* Enhanced engines for delay calc, timing, SI, power signoff and optimization
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®* No change to design flow — simple adoption, SOI handid automatically
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