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Trends in product carbon footprint 20nm/30nm/40nm processes
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Product life cycle inventory for 2023 was completed. We used staple product S430 memary to show the ratio of 14
tems of environmental footprints in stages of raw materials and manufacturing process. Manufacturing process
at factories accounted for about B1.86% of greenhouse effect, and procurement of raw materials accounted for
around 18.14% of greenhouse effect.

Proportion of total emissions accounted for by raw materials and manufacturing phases of SA30

Acid rain
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Greenhouse effect
81 BB

Ozone depletion
20.949%

Eutrophication-water body

80.36%

Eutrophication-land

64.08%

lanizing radiation-human health effect
75 409%

Photochemical effect Freshwater ecotoxicity

64.3T% 68.20%
Particulate substances/respiratory

non-organic substances Land use
52.63% 57.19%

Human taxicity-non-cancer effect
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Water resource depletion
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Abiotic depletion - Fossil fuel and minerals
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Human toxicity-cancer effect
64.64%
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Green Product Design

Manya has been dedicated to the research, development, manufacturing, and sales of DRAM, becoming the
fourth largest DRAM compary worldwide. Moving towards the smart era, DRAM is a key component to be used
in the applications of smart city, smart home, smart office, unmanned vehicles, internet of things (lo
artificial intelligence (Al). With continuous promation of independently developing process technology, Nanya
started researching and developing 1A and 1B nanometer technolagies in 2017, and planned the development
of praducts with high integration, faster speed, and lower energy consumption, such as BDR4/DORS. Different
from the past methads of cooperating with other DRAM companies an technology development or technalagy
licensing, Manya independently developed 1A/1B technalagies. Product verification far 1A technology was

completed in 2022. 1A technology is the first 10nm-class DRAM technology of a Talwanese company, proving
that Taiwan's DRAM technalogy development ability is amang the top companies across the world. Meanwhile,
we have constantly expanded aur existing praduct lines into diverse applications, providing clients with whale
product solutions to become the best memery partner in the smart era. Product verification of 16 technology is
expected o be completed in 2024. 18 technalogy is the second generation 10nm DRaM technology independently
developed by Manya Technology, and product development will fecus on 16 Gb DDRS and 16Gb LPODRS/LPDDRA.
Driven he demand for 56 eammunications, cloud, Al, and smartphane memary upgrade, DDRS and LPDDRS
{low povier double data rate memory) became the main supply of new generation memory. Campared with
current mainstream memory, new generation memory possesses faster transmission efficiency while saving
energy due to lower operating valtages. When comparing DDR4 with DDRS, average power is about 16% lower, but
bandwidth is doubled

g

DDRS & LPDDR

saving bandwidth speed

Voltage Average. Power Bandwidth/Speed

DDR4 DDRS DDR4 DDRS DDR4
11V
18% 35%
v
WOx1E
LPDDR4X LPDDRSX LPDDR4X LPDDRSX LPDDR4X LPDDRSX
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