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Resurgence of Simulation
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Figure 1.11 Gate drive versus technology node.
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| Numerical Simulation in EDA |

e SPICE (analog): 70s
e DC, AC, transient, DC noise

e RF: 70s-90s

e periodic steady state, time-varying AC, time-
varying noise

e interconnect, interference (digital): 80s-00s
e LTI model reduction
e foday's challenges:
e variability
e scale (“fast SPICE")
e proliferation of experimental devices (nano)

e system-level: macromodelling
e applications outside EDA
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| System Level Abstraction |

High-level models

Low-level models =
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Computational Macromodelling
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Computational Algorithms

Push-button Consistency/ Accuracy vs Size
generation (fast) Fidelity tradeoffs
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Circadian Biological Oscillators
(Human Sleep/Wake Patterns)
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Circadian Rhythm Oscillators
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Interacting Cellular Clocks

* 16x16 grid of
coupled
cellular clocks

Speedup: 240x
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scienceblogs.com
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Circadian Systems
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Excerpt from SPICE3's dioload.c

#ifdef SENSDEBUG
#eﬁz:ﬂtfi";glqznzégz }I/’ Ve i Sensitivity analysis code

goto nextl; :

} AC analysis code

1f (ckt->CKTmode & MODEINITSMSIG) {
vd= * (ckt—->CKTstate0 + here—>DICvcltage); _

} else if (ckt->CKTmode & MODEINITTRAN) Transient
vd= * (ckt->CKTstatel + here->DICvoltage); analysis
else if ( (ckt->CKTmode & MODEINITJCT) = <
(ckt—>CKTmode & MODETRANOP) related

&& (ckt->CKTmode & MODEUIC) ) { code
vd=here->DIOinitCond;
else if ( (ckt->CKTmode & MODEINITJCT)  && ‘here~>DIOoff)

vd=0;
else if ( ckt->CKTmode & MODEINITJCT) ({
vd=here->DIOtVcrit;
else if ( ckt->CKTmode & MODEINITFIX && here->DIOoff) {
vd=0;
} else {
#ifndef PREDICTOR
1f (ckt—>CKTmode & MODEINITPRED) ) {
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Modular Software Infrastructure for
Research in Simulation

Device
Models

£

Analysis Core
Algorithms ~ | Numerics

e foster collaborative research, effective teaching
e modular (reflecting mathematical structure)

e open source, freely distributed, effectively documented

> reproducible research

e short, high-level code (MATLAB/Octave/Python)
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