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1. Motivation & Problem Statement 4. Proposed Solution
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— Models generated with 2 different accuracy settings o o
- XMODEL_1: level _dc=max_idsat’, level ac=1 for digital — On-chip (linear and switching) voltage regulator (VR)

circuits supplies, high and low frequency oscillators, bias generator

2 . M O t I V atl O n &. P r O b I e m St a.t e m e n t (2/2) « XMODEL_2: level dc='pwl:3’, level _ac=3 for analog circuits — Validated individually and in the context of SoC level

— As a proof of concept, idea extended to have analog defects DMS/AMS co-sim.
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* How much to model? - Fidelity vs. Accuracy » Not true to implementation > Implementation bugs

- Conventional scalar real numbered (RN) modelling cannot be identified in DV

— Can only represent either voltage or current quantity - SV EEnet . Incomplete model validation = |mp|ementati0n VS.

can help overcome this : , .
— Some analog functions require both voltage and current modelling model functlonallty mismatch
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« Case-Study-1: GPIO

— Good match between autogenerated models against
Spectre simulation
— A pilot analog defect/fault simulation capability

established LDO VR1 01:40:44 500 98.61% 99.87% 69.44%
LDO VR2 01:3459 1500 97.67% 99.65% 19.44%
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4
7
2

(% of DMS

Creation AMS AMS Runtime w/

Runtime) Runtime) STIEE I

(days)

3. Proposed Solution g

« MODELZENU!0: An automatic SystemVerilog model generator for analog circuits

0 . . Oscillator-1 00:02:05 5000 63.76% 99.80% -28.06%
60 to 99 /0 runtime Improvements Observed at Oscillator-2 01:40:00 5000 81.58% 96.14% -516.67%

standalone MSIP level simulations Bias

More than 90% runtime improvements against AMS co-  Generator i — | |
sim. at SoC level - Orders of magnitude improvement in the model creation effort

. : : - = 100x (1-2 weeks to 1-2 hours)
Significant improvement against conventional model + Orders of magnitude improvement in runtime compared to

run_tlmes_ at _SOC level DMS CO__SIm' _ SPICE/AMS co-sim. with 4 CPU multi-threading = 1000x or
Switch circuits (DCDC and oscillators) degrade in more

performance - No perceivable runtime impact against conventional models >
Better accuracy for model generation to be pursued 0.5x on most cases, 1.2-5x for oscillators and switching circuits

Several issues found and fixed natively in MODELZEN  * Increased quality with negligible or no overhead
Functionality including current consumption, loading effects,

2X Osc. frequency mismatch Observedz manua”y settling behaviour are all automatically captured
Work.ed'around by custom frequency divider (t00| debug » Pioneering analog defect simulation capability in event driven
for given technology node simulator established

00:06:21 5000 99.14% 99.65% 19.44%

« Each unique device characterized and mapped to SystemVerilog based XMODEL!%
primitive
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