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02 Motivation & Fundamentals
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02 Motivation & Fundamentals
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02 Motivation & Fundamentals
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03 Evolution Timeline
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04 GAAFET & Variants

GAAFET : What & Why?

GAAFET(GATE-ALL-AROUND)2, 22 AHI0|EJ} 2H3| E2{M= 2=
o TBI7F? - > FINFETE) 1S HolMi 28t H7 Hof -> 2 SS, %2 DIBL, O %2 9 Mg Z

GAA ZAUZ 48%}), IMECAS &
/

|% SEAL Channel Channel

= = S o Ne) Gate Gate
te Gate
. e -
1) B |

Channel Channel

FINFET Gate-All-Around

3 Gates on channel 4 Gates on channel

SHCfS 7| Feks ok AR NOVA



04 GAAFET & Variants

GAAFET : Fabrication Overview & Key Modules

ZI2Fot 3 1Y - epitaxy (B8 22 4%, 7|2 FE HMS) - finetch(XE, T, A=H0| 3D HY
Ho|sto] AXL AL AHIO|E HY &H) — cavity etch (HIO|EZH IHEE S2Y £ = S2HAMM) -
inner spacer (7|4 HIAHA AE 2ol gf2 EH AH0|M HAH) - dummy gate removal

(HSE Qsl MiUT O] AHO|E M7H) » HKMG(HI0|E g e ZA) — contacts(&e)

S8 1E2 O g6t 0= T

SHOfSty H7|Zos shs A2 NOVA



10

04 GAAFET & Variants

GAAFET : Benefits and Manufacturing Challenges
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04 GAAFET & Variants

GAA Variants — Designs to Improve Density & Matching
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05 CFET / 3D Stacking

CFET /3D Stack: Concept & Why it matters
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05 CFET / 3D Stacking

CFET Fabrication Strategies — Sequential vs Monolithic
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05 CFET / 3D Stacking

DTCO, Circuit Impact & Major Challenges
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05 CFET /3D Stacking
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06 Vertical Transistors

Vertical Transistors — Concept and Advantages
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06 Key Process & System Challenges

Key Process & System Challenges — Overview

1. High-quality epitaxy & selective etch

2. Inner-spacer formation & HK/MG fill (multi-VT)

3. Parasitic resistance / capacitance and sub-fin leakage

4. 3D interconnects, isolation & thermal budget for stacked devices

5. Thermal management & reliability / yield
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06 Key Process & System Challenges

Epitaxy & Selective Etch — Channel Quality & Selectivity
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06 Key Process & System Challenges

Inner-Spacer & HK/MG — Parasitics and VT Control
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06 Key Process & System Challenges

Parasitic Resistance/Capacitance & Sub-fin Leakage
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06 Key Process & System Challenges

3D Interconnects, Isolation & Thermal Budget
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06 Key Process & System Challenges

Thermal Management, Reliability & Yield
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06 Key Process & System Challenges

System & Design Implications —DICO/STCO
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06 Key Process & System Challenges

Recap — What matters most?
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06 Conclusions & Future Directions

Conclusions — Core Takeaways
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06 Conclusions & Future Directions

Conclusions — Core Takeaways
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06 Conclusions & Future Directions

Future Directions
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