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• A 3 nm CFET SRAM Design
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• Conclusions and Summary
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*Scotten Jones, “TSMC and IMEC on Advanced Process and Devices Technology Toward 2nm”, VLSI Symposium 2021.
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*“Chinas integrated circuit development roadmap”, National integrated circuit innovation center, 2019.
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3 nm CFET BEOL（loose）

* limited by EUV photon absorption stochastics
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3 nm CFET BEOL（tight）

* limited by EUV photon absorption stochastics
** indicates worst numbers across the pitches where the Restrictive Design Rules (RDR) may apply



2 nm CFET BEOL（loose）
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* limited by EUV photon absorption stochastics
** indicates worst numbers across the pitches where the Restrictive Design Rules (RDR) may apply



2 nm CFET BEOL（tight）
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* limited by EUV photon absorption stochastics
** indicates worst numbers across the pitches where the Restrictive Design Rules (RDR) may apply



1.5~1 nm CFET BEOL
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* limited by EUV photon absorption stochastics
** indicates worst numbers across the pitches where the Restrictive Design Rules (RDR) may apply



• Assuming 0.33NA EUV cost 
takes ~45% of the total 
process cost

• Assuming 0.55NA EUV 
costs about 2X as much as 
the 0.33NA

• Total cost is estimated for 
M1~M3 layers

• It seems that starting at the 2 
nm mode, the 0.55NA EUV 
cost will be lower than that of 
the 0.33NA.
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Area: 0.0115 mm2
• A 3 nm CFET SRAM cell 

design with relatively “loose” 
design rule

• The Fin and Gate layers are 
made with 193 nm SAMP

• the metal layers are made with 
0.33NA EUV SALE2 process 
(with cut)

• the via layers are made with 
0.33NA EUV LE2 process 
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Metal Lithography：0.33NA

K1：0.586
P（min）=48 nm
Trench CD=24 nm
LWR(unbiased)=2.7 
nm

(a) (b)

(c) (d)



Metal Lithography：0.33NA

K1：0.50
P（min）=40 nm
Trench CD=21 nm
LWR(unbiased)=2.7 
nm

(a) (b)

(c) (d)



Metal Lithography：0.55NA

K1：0.57
P（min）=28 nm
Trench CD=14 nm
LWR(unbiased)=2.1 nm 

* Yanli Li et. al., IWAPS 2021

(a) (b)

(c) (d)

(e)*

(f)*



CT/Via Lithography：0.55NA vs. 0.33NA

K1：0.73/0.59
P（min）=36 nm/48 nm
CT/Via CD=20 nm/25 nm
LWR(unbiased)=2.1 
nm/2.7 nm

(a) (b)

(c) (d)



• We have done a study of the logic 3 nm and 2 nm design rules with a CFET 
SRAM design. 

• We have studied the BEOL metal and via layers with both 0.33NA and 0.55NA 
EUV lithography process with a self-developed simulation model. 

• With the simulation study, we have put together a simple calculation on the 
process cost for the metal 1 through metal 3 layers. We have confirmed that for 
the 3 nm technology node, the 0.33NA EUV is the cost effective way to go while 
at 2 nm and beyond, the 0.55NA EUV is a more viable solution. 



我们的目标是星辰大海，诗和远方。。。。。。


