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Beam Pointing Stability of Extreme Ultraviolet Lithography Light
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Abstract A beam alignment system for extreme ultraviolet lithography light source system is designed to meet the
requirement of beam pointing stability of extreme ultraviolet lithography light source system and ensure the
conversion efficiency of extreme ultraviolet light. The alignment system is composed of two parts, the beam jitter
detection module and the beam alignment module. By analyzing the beam jitter mechanism and beam control
principle, a closed-loop alignment system with detection and control is built based on the virtual instrument
development software LabVIEW. The experimental results show that after the beam passes through the alignment
system, the jitter amplitude in the horizontal direction is less than 2 pm, the jitter amplitude in the vertical direction
is less than 4 pm, and the pointing stability is less than 6 prad, which meets the requirements of the light source
system for the beam pointing stability.
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Schematic diagram of laser beam jitter. (a) Ay;

(b) AG; () Ay + AG

|<_

T

L

lens Sensors

P2 A i g k00 ks 1A
Fig. 2 Schematic diagram of angular deviation measurement
S i B R FR I
Z W E AR bn e, 6 AHR 10 B8 P £ £, OB
Ff1 1 B8 Bl B9 2 A8 AR DT 25, WOE R A RS B a0 =
&/ foay— G/ FHERIE RO bRUE Ty 2R T
A EATIHIT,
s=gta=(a-%) (7). @

S;= 206/ (n=1), (3)

P XY S R TS AR AR €, N E, AR PR
EGEI A8 F I 2 RO O EN XS Y
J7 1) A AR AE

DI AR S OAER o B A= W = R e

& =V2S./f. (4)

2.2 EEFRE

R R s — 287 D LR AT o L, T R
A I A, A R R R R, DR O o T i
— NTEA R EAL FRZ NIEY, 55— S 55 i
B FRZ IS . R R 9% & it R
1 375 BT B N O B A s — R 0 T R I O R
Blahim BT Y L 3 00 B CE ZLAN AL, o
iy ML 32 2 PR R I 5 57 B S A, G S AR AL 2
LR Ok K I e AR A 1) R S &, AF LabVIEW #K {4
S 2 BROAE AL P B O R BE O L L TH AR O

2
]

1714004-2



TR S50 S N7 g A A ) i 5 A A Sy Ot e v
L5 B0 A A D 22 . 45 SR T AR 3l 7 B
ZEAE R N BN SO B K Bl 4R AR A 9 AR
T, S BN BOL i 1] 59 v B ) G5 B 5 e Ot R
R A ETER H Y.
2.3 REHEMIFI

Pl 3 0 2 7 NCHR I i Sz A5 149 0l SRAG 0 -5 4 A 4]
WARGRER . % B RGBT H AR AL AR
TG A ETAR T L AT LA S8 A 0 2 6 oA 7 R
SR RE Sl AL ] R | v A b 5 v A L IR
WO AT IFOC AL fr . Z R G PRS- M, —
SO TR B B W I A B, TR R TR B . OBt

£ 584 F 1781/2021 £ 9 B/HAEXBFEHE

28 WS T4 TR A B RS i 422 58 DR1.DR2 )5, &
1o 15 S B BS T E A PR S A I B, 7E S R
B R AR B vy 5 B AT X OGO R i i — 2P
Ik Ak B /N LG IR DG i B OGRS il 58 B % 3
Z MO, 502 7 WA BS2H G 3 M, — R
AT R A, 7 — Ra B R A ALY
TR A%, FG b I 3 BRI 25 2R 7 A B LA 3 R
mRMAAEA L . WWREROLHRE RS,
LabVIEW &4 352 P I 25 't S b 4S5 T i 15
L3 S AR VYL A R A B O B B0 R
B, PR AR SO D' TR 5 4 1 Bk i A s oL B R
i 12 58 1) 455 1 45 L S 3P PO TROME T AR

alignment :
b module ’
(]
ro. | N6T03]
ol q — i
aser :
4 ..................... d.
X lens :
EUV
. @
...... ‘
BS1: 99:1 beam splitter :
BS2: 50:50 beam splitter (]
BC: beam combiner : PY-IV :
SDT: Sn droplet target ¢ monitoring 0
PZT: piezoelectric (] module '
I w——
AT: attenuator : : 1" | o
DG: diaphragm ' PY-IV lens ] || LabVIEW <
DR: driver (] (]
(] (]
(] (]
(] J

3 LA IS 4 s 2 1R

Fig. 3 Schematic diagram of beam monitoring and control
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Table 1 Jitter of center of mass before and after beam
alignment
) Before After
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