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Logic Foundry Process Roadmap
• FDSOI is utilized in specific nodes due to its high wafer cost.
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Sources: Companies, conference reports and IC Insights
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Wafer-level SOI Process
• SiGe  SiO2 Replacement by High Selectivity removal and ALD.
• Supporter Pillar = Another STI process.
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Wafer-level SOI Process
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• The SOI area and bulk area can be formed without steps.



Wafer-level SOI Process
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• Interface traps can be minimized through thermal/plasma oxidation.
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Pros and Cons of Wafer-level SOI
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• Low cost fabrication.
(Only one- photo layer; supporter pillar process.)

• Easy to control the thickness of BOX and Si.
• The material of the BOX can be changed.

(e.g., SiO2, Si3N4, Al2O3, …)

(Pros)

(Cons)
• The layout design is limited (because it is formed through the 

support pillar and STI).
 Memory Device (DRAM, Flash) is more suitable.

(Design and production are carried out by one company.)
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Thermal Budget Issue in 3D NAND
• High thermal process occurs after the CMOS process.
• Dopant diffusion due to high thermal budget deteriorates transistor 

performance  difficult to make the peripheral area small.
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Vulnerable to Thermal Budget
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Thermal Stability Simulation
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< Simulation Parameters >

• Simulation for thermal stability validation.

< Test flow & Junction profile >



Simulation Result
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• Less deterioration in Swing and DIBL characteristics in SOI.

< Subthreshold Swing > < DIBL >
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Charge Pump Capacitor in 3D NAND
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(c)
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• Program / Erase Operation: > 20V (FN Tunneling)
• High voltage charge pump circuit is required.
• SOI can provide additional capacitors.

Charge pump capacitor
in 3D NAND

Charge pump capacitor
in 3D NAND using SOI



Charge Pump Capacitor in 3D NAND
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Thin Oxide + MIM
Thick Oxide + MIM

0
(Bulk)

+ 30%

+ 41%

1.7

Source: J. Cho, ISSCC, 2021, pp. 426-428

• When configured with SOI, the capacity of the charge 
pump capacitor can be increased by up to 40% or more. 

< CP Cap. by series stages > < Capacitance using SOI >



Thank you
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