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In EUV lithography, high volume manufacturing already started using a laser-produced plasma (LPP) 
source of 250-W power at 13.5 nm. However, development of a high-power EUV light source is still 
very important to overcome the stochastic effects for a higher throughput and higher numerical aperture 
(NA) in future. The required EUV power for the 3-nm node and beyond at the maximum throughput of 
future scanners is estimated to be more than 1 kW. We have designed and studied an EUV-FEL light 
source based on ERL for future lithography. This light source offers many advantages such as high EUV 
power (> 10 kW) without tin debris, upgradability to a Beyond EUV (BEUV) FEL for finer patterning, 
polarization controllability for high-NA lithography, low electricity consumption and cost per 1-kW 
EUV power or scanner, as compared to the LPP source. Proof of concept (PoC) of the EUV-FEL light 
source using an IR-FEL constructed in the Compact ERL (cERL) at KEK is also in progress. In this talk, 
I will present the present state of the EUV-FEL light source. 
 

 
Figure 1: Illustration and design parameters of the EUV-FEL light source 
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