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LCA of electronics
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Global Warming Potential example /
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Plated Through-Hole (PTH) FR-4 PCB ESOS

Copper

Fiberglass
+ epoxy
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Carbon impact of PCBs in the Literature
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1 Gate-to-gate scope
JEnergy

JGHG emissions
J Scope 1 : direct
 Scope 2 : indirect (energy)

JAnalyze 25 manufacturers
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TOP 25 PCB SUPPLIERS MANUFACTURING LOCATIONS

FACTORY LOCATIONS

Company

Zhen Ding
Unimicron

Dongshan Precision

Americas| Europe | Japan

China | Taiwan

<

Korea | Thailand |Vietnam |Malaysia India

Nippon Mektron
Ccmpeq

TTM

Tripod

Nan Ya PCB

AT&S

Ibiden

Young Poong Group
Shennan Circuit

Kingboard Group
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SEMCO
Shinke
Kinwoog
FLEXium
WUS Group

<

HannStar
Simmtech
BH Co

Maikeo

Kinsus
Victory Giant
Gold circuit
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= Mew facility £ investment either announced recently or still in construction
+ Existing factory that can pivol production or volume production
Source : PRISMARE PARTHMERS LLC : The Printed Cirouit Report, Third Ouarter, Novermber 2023

https://investor.kce.co.th/en/download/one-reports
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111 companies
135 samples over 4 years

Large variance
127 kgCO2e/m?
1383.41 kgCO2e/m?

JAverage
111.8 million tCO2e (4y)
184.7 million m2 (4y)
1139 kgCO2e/m?
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Average stackup /

-

JPrismark PCB annual report ESOS

dSampled in Thailand + Taiwan + China

JPTH FR-4 PCBs (68% world production)

2021 PCB PRODUCTION ESTIMATION (AREA)
Multilayer
Rigid 4 6 8-16 18+ Package
(M m?) Paper Composite DS Layer Layer Layer Layers HDI Substrate Flex Total

Americas 0.1 0.2 1.0 0.7 0.5 0.6 0.1 0.2 0.0 0.9 4.3
Europe 0.1 0.9 2.4 1.1 0.5 0.1 0.0 0.2 0.0 0.5 2.9
Japan 0.6 3.7 0.6 1.6 1.1 0.6 0.1 0.7 1.8 3.4 14.2
China 42.2 44.6 66.3 88.8 41.1 17.2 0.7 12.9 3.0 33.3 350.2
Asia (xJP/CN) 9.9 9.6 9.8 10.1 8.0 5.0 0.3 5.5 7.5 23.8 89.4
Total 52.9 99.0 80.2 102.2 1.2 23.5 1.1 19.4 12.4 62.1 464.1

JAverage stackup = 3.9 layers
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Production location \g
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JPCB manufacturing : 86% based on electricity ESOS
JLocation based on electricity mix (ecoinvent v3.10 EF v3.1)

PCB manufacturing

Scope 1 14%
JAverage TH + TW + CH
1139 kgCO2e/m?
Scope 2 92% 86%
DAVGI’age Global Electricity Electricity
1109 kgCO2e/m?
13.9 layers
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Locations examples /

4
Optimistic / Average / Pessimistic evaluation of PTH FR-4 PCB ESOS
1 Gate-to-gate scope
25% quantile Average |75% quantile
Region kgCO2e/m?
Global 60.73 109.03 153.51
Asia 77.54 139.23 196.03
China 79.93 143.52 202.08
Talwan 65.03 116.76 164.40
Europe 26.91 48.31 68.02
France 6.27 11.26 15.85
Germany 36.20 65.00 91.52
USA/Canada 36.78 66.04 92.99
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