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Fabrication: Embodied emissions

* How do we estimate embodied carbon footprint of a CPU? e
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Binning: different products, same die /

« Low end » « High end »

AMD Ryzen 3 PRO 4450U AMD Ryzen 7 4700G
« 4 Cores — ? « 8 Cores

» Clock 2,4Ghz _— » Clock 3,6GHz

« TDP: 24W  TDP: 65W
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Al data centers’ share of global CO, emissions (%)
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Computing carbon emissions \g
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SEMICONDUCTORS FOR DATA CENTERS - TOTAL FORECAST
IN US$B AND % SHARE, COMPARED TO THE SERVER MARKET

Source: Data Center Semiconductor Trends 2025 report, Yole Group
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Binning process 7
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CPU co-production \,g
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Naive

Carbon allocation \d

Scapegoat
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Proposed allocation (MIPS) 4
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= Match the progression
observed with series average

kgCO,e
R
CPU5 « Tllt »
CPU1
M I:PS
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Proposed allocation (MIPS) 4
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“Tilt” allocation model \4
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No allocation
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= Simple to calculate
= Objective

* How about CPU efficiency?

IPC
Cache
Pipeline
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Generalized formula:

K;

C; = Cavg ' K
avg

K;: bin-value

Relevant metrics
e MIPS
* Benchmark score
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Results (Price) /
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Gaussian yield /

A 4
_ Kmin + Kmax ESOS
Bins don’t have the same size ! K 2
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“Tilt-yield” model:
« Sensitive to yield hypothesis
 Depends on series distribution
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“Tilt-yield” Results
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Take-away /

We propose new models for CPU embodied carbon
“Tilt” model: operational model for IC co-production
Avallable results: https://gitlab.insa-rennes.fr/esos/cpuallocation

Extensible to other circuits:
« GPUs

 FPGAS

« NPUs ?
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https://gitlab.insa-rennes.fr/esos/cpuallocation
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MIPS-based allocation

1)
~
@)
@,
Cﬂ 10 ,'"
) ° Ib(
E ) qr.;)é‘* o
Q "SR %
45 $ ‘ g’ ‘o & o
8 1 ..j.;g)g“)%‘l‘:' s
- 78 ) ’ -
o
O 3
—
©
@)

0.1 100 1000 10000

Author : Olivier WEPPE

Launch price($)

10

0.1

Cross-allocation \4

Price-based allocation

10K 100K

=
\ "
ESOS

48




