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| Introduction and background | [ Prior work and our contributions ]

The information and computing technology (ICT) industry ACT: Architectural carbon modeling tool [Gupta et. al. ISCA 2022]
contributes to 3-5% of the world’s total carbon footprint (CFP) ||+ Modeled embodied carbon
The industry has focused on optimizing power, performance, ||*® Assumed constant packaging overheads

and area of chips but has neglected environmental impacts Our key contributions:

Embodied CEP has increased over time due to: Proposed heterogenous integration (HI) for sustainability
» Lower yields in newer technology nodes Developed a tool for CFP analysis for heterogeneous systems

» Increased time required for design closure Developed CFP models for advanced packaging technologies
Raw materials so.urcingm Embodied cost | ~ Operational CFP Developed CFP models for deSIQn
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Lifecycle of silicon chips [Source] Apple integrated into a single advanced package to sustain Moore’s law

sustainability reports

[0}
o

-~
o

(o))
o

[9)]
o

End Use

R R L &S
Assembly & : '
packaging E

Kgs of CO2,,
Monolithic
architecture

9.1N3123)iIydJe
ICT[e][Vig

N
o
1

-
o
1 L

o

[ Hl as a path towards sustainability ] [ ECO-CHIP framework: Total CFP model ]
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\ Operational carbon
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Operating specification } Power model
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[ ECO-CHIP: Embodied CFP models ] [ Key results and conclusion ]
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