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KE equipment revenue by application
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Schematic of ALD process. (a) Substrate surface has natural functionalization or is treated to functionalize the surface.. recnres =) E::v} ol ez
with surface, {c) Excess precursor and reaction by-products are purged with inert carrier gas. (d) Precursor B is pulsed and‘ reacts wnh surface. (e} XSS
precursor and reaction by-products are purged with inert carrier gas. (f) Steps 2-5 are repeated until the desired material thickness is achieved.
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ALD AS ENABLER OF NEW MATERIALS - ASM@

KEY STRENGTHS OF ALD
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Challenges for High Aspect Ratio (HAR) Etching
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Key Modules in 3D DRAM

Stack formation | H N CMOS wafer bonding to enable CbA

A AR  CbA

Cell Transistor formation

Capacitor formation e =t
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Cost per bit scaling
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Key Modules in 3D DRAM

Stack formation

CMOS wafer bonding to enable CbA

AI"' L oA

.

Cell Transistor formation

Capacitor formation
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(a)

Gate oxide

(b)

Gate oxide

Insulating oxide

(@) The traditional planar MOSFET design leading to an inverted surface

channel and (b) the FinFET or tri-gate design where a Si fin that is covered
by the gate oxide from three sides becomes inverted from the surrounding
gate oxide, thus increasing the overall inverted volume CC"“\Da!‘?:_'J[I!r}}'E‘fﬁ,Eﬁ

) e e o .vr'.

planar design for the same gate voltage.
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Logic GAA creates new ALD/Epi opportunities
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