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Introduction

Baseline
« Lower technology node:
_ _ Sub-Chip, Sub-Chipy
— Design complexity Block., Biocke
— Increased runtime "Blocka, “Block,
— increased resource usage -Blocky -Blocky,
. . . Optimization Optimization
« Break chips into Sub-Chips
— Introducing pipelining and parallel PPA optimization
_ _ ECOg ECOg4y |---| ECOy; ECOp, ECOy,; |---|ECOp;
— Reduce runtime of each job
Implementation Implementation
Block,q | Blocky, | |Blockg; Blockyq | Blocky, | |Blockp;
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Challenges

 block instantiation in different Sub-Chips

— Block,,4ster 1N the figure

— Introduces serial dependency
— Turnaround time increases because of wait-time

— Implementing same block multiple times

— Unnecessary resource usage
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Baseline

Sub-Chip,

-Block,
-Block;
'BlOCkmaster

Optimization

ECOg49 ECO,; ECOmaster

Implementati

on

gy || -Blocky

Sub-Chipy

-Blocky;
'BlOCkmaster

Optimization

ECOmaster2 | |ECOpo ECObj

Implementation

Block,q | |Block,;

BlOCkmaster

Blockgster | Blockyg | Blocky;

_

SNUG SILICON VALLEY 2024 7




<A NVIDIA. @

Proposed Model

SNUG SILICON VALLEY 2024 8



Proposed Model: PRO-ME Snvioia Q

Case 1: with one shared block
PRO-ME
* merge step
— Merge ECO feature in Tweaker tool Sub-Chipg Sub-Chipy
-Blockgy -Blocky,
-Blockg; -Blocky;
. -Blockqster -Blockmaster
 Remove serial dependency
Optimization Optimization

* Remove unnecessary implementation job

ECOmasterZ ECObO ECObj

EC an ECOai ECOmaSterl

Merge

Implementation

Blocky;

Block,y | |Blockyg; Blockpygster Blocky,
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Case 1: with one shared block

* merge step
— Merging ECOs of a block from different optimization
sessions
— Conflict analysis:
— Logical connectivity conflicts
— Physical conflicts

tweaker > load netlist collaterals

tweaker > slackin —nlcmd ECO,,,45ter1
tweaker > slackin —nlcmd ECO,,,45ter2
tweaker > source —skip_conflict ECO,,,4ster1
tweaker > source —skip_conflict ECO,,,4ster2
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PRO-ME
Sub-Chip, Sub-Chip,
-Blockgy -Blocky,
-Blockg; -Blocky;
-Blockmaster -Blockmaster
Optimization Optimization
ECOq ECOq; ECOmaster1 ECOmasterz | | ECOpo ECObj

Merge

SNUG SILICON VALLEY 2024

10
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Case 1: with one shared block
PRO-ME
* merge step
— Merge ECO feature in Tweaker tool Sub-Chipg Sub-Chip,
-Blockgy -Blocky,
-Blockg; -Blocky;
. -Blockpygster -Blockmaster
 Remove serial dependency
— Sub-Chip, and Sub-Chip, use same netlist for PPA Smtmization ETT—

— Run PPA optimization simultaneously

ECOmasterZ ECObO ECObj

EC an ECOai ECOmaSterl

* Remove unnecessary implementation job ——

— One ECO file for Blockgster
— Only one implementation B

Blocky;

Block,y | |Blockyg; Blockpygster Blocky,

SNUG SILICON VALLEY 2024 11



Proposed Model: PRO-ME SANVIDIA
Case 2: multiple shared blocks
* Multiple instantiation
Sub-Chip, Sub-Chip, Sub-Chip,
-Blockgg -Block -Blocky
'B'ZOCkoi -BIOCklj b 'élOCknk ECOB[OCkmasterMp
'BlOCkmasteroo 'BlOCkmaster10 'BlOCkmasterno
'BlOCkmasterox 'BlOCkmasterly 'BlOCkmasternz ‘
Optimization Optimization Optimization — —
Blockmaster BlOCkmaSterp
ECOBlockOO ECOBlock10 ECOBlocknO
ECOBlockoi ECOBlockli oo ECOBlockm-
ECOB[OCkmasteroo ECOBlOCkmasterlg ECOB[OCkmasterng
ECOB[OCkmasterOX ECOB[OCkmasterly ECOB[OCkmasterny
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Results

» Testcase:
— Two sub-chips, each with 12 blocks
— 2 blocks are instantiated in both sub-chips

* Runtime improvement

 Better Quality of Results in timing

< NVIDIA.
Metric Value
% Runtime Improvement 47.32%
% Resource Reduction 4.35%
Metric Setup % Hold % Transition %
Improvement | Improvement | Improvement
Worst Negative Slack 58.66% 45.27% 0.02%
Total Negative Slack 97.54% 98.06% 86.87%
Endpoints 89.50% 95.13% 39.12%
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