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3D-stacked back-side CMOS image sensor (CIS) Ex

®eHybrid-bonded CIS, Sony, ®eCIS/DRAM/Logic, Sony
8-4, iedm 16 ® https://techinsights.com/about-

techinsights/overview/blog/Sony-Launches-First-Three-
Layer-960-fps-Camera-with-Sandwich-Stacked-DRAM/
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0.5-um pitch 3-layer CIS, Samsung, 40-1, iedm23

Top-wafer Mid-wafer Bottom-wafer

(a) (b) BEOL Process b BEOL Process ‘ BEOL Process
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Fig. 3 Schematic of bonding process
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Fig. 2 SEM images of the 3-stack structure at longitudinal
view: (a) pixel array and (b) peripheral region

Fig. 8 Sample image of this work
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Fig. 15. Images captured under fluorescent light (visible) and 1550-nm light (SWIR) at 40 degrees Celsius
by the prototype InGaAs image sensor with1280x1040 pixels at 5-um pitch.
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Fig. 1: Simplified product life cycle of an IC logic chip showing the high-level
system boundaries of this study.
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Fig. 5. Total emissions per scope as defined by the
GHG Protocol. Scope 1 emissions occur from
sources that are owned or controlled by the virtual
fab. Scope 2 emissions occur from the generation
of purchased energy consumed by the virtual fab.
Scope 3 emissions are a consequence of the
activities of the virtual fab but occur from external
sources [20].

Life-cycle assessment (LCA), imec, 28-1, iedm23

® LogicskiRbIIR(CH TS
RIE&faIScopes 1, 2 & 3

GHG emissions [kgCO2eq/wafer]

N

Fig. 6. Direct GHG emissions per 300 mm wafer
assuming IPCC2019 Tier 2c abatement with
combustion [17]. The GHG emissions are
expressed in kg CO, equivalent using the IPCC
ARG characterization factors [7]. SF¢ and CF, are
prominent contributors to direct emission due to
their high GWP and relatively low Destruction or
Removal Efficiency (DRE). NF; is another high
GWP gas used in abundance for chamber cleaning.
It is however effectively utilized in Remote Plasma
Clean apparatuses. DRE and gas utilization have
improved from IPCC2006 used in [6] and
IPCC2019 used here.
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Fig. 3: Examples of software infrastructure
for scientific computing purposes using
HW accelerators, from high to low levels.
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Fig.1: Illustration of integrated heterogeneous computing system consists
of CPUs, various hardware (HW) accelerators, embedded and/or high-band
width memories and high-speed data links.
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Fig. 11: Examples of continuum-level partial differential equation (PDE)
problems: (a), (c) gas pressure and streamlines in a chamber and
structured matrix pattern under finite difference (FD); (b), (d) FinFET and
unstructured matrix pattern under finite element method (FEM).
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eIntelligent fab, Samsung, ®Restructuring TCAD,

28-4, iedm23
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Fig. 1. Streamlines inside a cleanroom, colored by the velocity magnitude.
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Samsung, 18-2, iedm21
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Fig. 2. An example of (a) original mesh, (b) interpolated
and (c) interpolated mesh that has a long gate length. T
interpolated mesh bigger than the actual scale. Regardless
is constant while the size of the interval depends on the s
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Fig. 17. The results of electron current density. /s is well suppressed in the typical
process, whereas unexpected current flows at the substrate in the fast process. All
method shows the possibility of the leakage current.
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® https://www.meti.go.jp/policy/mono_info_service/joho/conference/semicon_digital/0005/04.pdf
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