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Mask

B Pattern on Mask : Pattern on Wafer = 4: 1

Reticle
stage

Reticle

Projection Lens

Wafer stage

https://news.samsung.com/global/eight-major-steps-to-semiconductor-
fabrication-part-4-drawing-structures-in-nano-scale



Technology Node

Line & Space Pattern
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Layer Structure
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Lithography

13.5 nm

10 | 13.5nm EUV
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Year
Advanced Mask Inspection and Metrology N. Yoshioka; T. Terasawa. AIP Conf. Proc. 683, 389-395 (2003)
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Typical spec G

Resolution
| Short wavelength <266nm A

Higher sensitivity : Stable output power | <40.5% d = 2NA
———
Good beam quality | M2=1 i
High throughput ! | - |

‘ ! High output power | =Z100mw . =
No chromatic
aberration | Narrow linewidth <0.017nm Obioct
jectiv
Continuous imaging High repetition rate | MHz or CW (ele;ls Photomask
24/7/365 operation High reliability Lifetime ——
> 1 year 2

DUV laser /I
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Engineering for 24/7/365 operation
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Nikon 193nm3ytiE

W—=1547nm

Er-doped fiber amplifier H DFB-LD

LBO : LBO P
O+ 20 ©+20-3®

s 0 1547 nm
— 2 )~ 773nM

3@ . 516nm
I 4w, 387nm
I 7 )~ 221nm

(EEHRT) = 8w, 193nm

Published Product
in 2003 NSL-193L

8®m=193nm
Average power 140mW 100mW
Repetition frequency 200kHz 400kHz
Spectral width _ <8pm https://www.ave.nikon.co.jp/cp/products/laser/
Beam quality (M2) _ D H. Kawai et al, ” in Conf. Lasers and Electro-Opt.,

CTuT4 (2003)




Prototyped CW 193nm laser (2015)

‘ CW275.5nm laser 276nm %

1110nm
2.2W maxX VYDF EDF 1560nm T
MOPA MOPA 5
L LBO |
C>234nm
B280mW max
<

193nm
120mW max
B CLBO —

Jun Sakuma, et al., Opt. Lett. 40, 5590-5593 (2015)



CW 193nm laser for products (2020~)

1110nm Improved CW 1110nm

5w generator (5W)
>
<>234"m —
B>500mW Improved CW 234nm
< % generator (>500mW)
<&~ <= PDH |
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