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Short wavelength light source for semiconductor manufacturing: Challenge from
excimer laser to LPP-EUV light source
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The remarkable progress of the latest IT technologies are supported by miniaturization of semiconductor devices such as
CPUs and memory chips. Optical lithography technology used in semiconductor manufacturing processes has contributed to this
miniaturization. Today, excimer laser which emits a beam of ultraviolet light is used as the light source. As a result of making
efforts to meet the market's demands for laser with shorter wavelengths and higher outputs, the Gigaphoton company has been
holding top share in the global market of excimer laser systems since 2014. However, strong requests for further miniaturization
are still growing, and the EUV (Extreme Ultra Violet) light source, which can emit plasma light of a shorter wavelength, is
strongly desired for practical use.

Gigaphoton has been researching and developing EUV light source systems since 2002, and succeeded in developing a
near-product prototype. By using original technologies, a system having high efficiency and high output that can meet market
demands has been attained. The current issue is to establish a production line that can be run stably for prolonged periods of
time at the semiconductor factory by improvement of the engineering aspects. The development is under progress, aiming to
start delivery in a few years.
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Concept . Power scaling
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&% 5% 3%
100 kHz 100 kHz 100 kHz
62%upper 62°upper

Horizontal

{matched to NXE) (matched to NXE)

> T5% 1 week operation 1 week operation

<20 pm 20 um 20=25 um
27 kW 20 kW S kW
picosecond picosecond

validation of magnetic

e mitigation in system
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= i, —

12-2 EUV $REE  Proto#2 S
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EDRRTHERND.

EUV Power Status with Dose Control
00 Proto #2
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.
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5
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: - 85W,0.8h |rtos
- v O A\ "
E wo | 108W.24h(Nov. 2015) - 2R (o 20100 g e,
B % 74W.0.5h (Apr. 2015] hN
* " Pilot #1
o ma=—T =7 #<— |2W26h(Nov.2014) 100W average,5h
14Q1 1402 14Q3 14Q4 1501 1502 1503 1504 16Q1 16Q2 160 (Sep. 2016)

13 XA 74 P EUV REBEBOH DT —4#F

2016 - 6 A 121X 250 W Z i 2 A iEAICERF Tl d 5
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DN ZERESHE, 70— Ky 7 E2NTHEEZRENL
SEEI/ =X —T7T256 W OEIRIZKII L. £7=
CORET, B EEIICL b D TR E
CE=4.0% 0N EH X TW\5. 7272 L Proto#2 HEE OHlFI M
5 IEHR D Duty Cycle 13 50% CTh - 7=.

Open loop, 50% duty Cycle Closed loop, 50% duty Cycle

350 301W 350 5%

w0 & with 4% CE 0w 0%
g2 L} g 25% _E
;zm \ §zoo 20% %
i 150 268W 5 1 256W with 15% dose % i
100 with 3.5% CE £ margin o f

) ; \I—."‘. -

[ o 0%

0% 20% % 80% 0% 100% 0% 0% 20% 30% 0% 50%
€02 RF duty Dose margin
eApr. 2016 mMar. 2018 —+—In-band power —-Dose stabiity

14 Proto#2 SH#IZ &k B 250W sBEzT— 4

727 U Proto#2 BHED T 27 LikEBRDF — % T EUV
H17) 158-132 W (in Burst) T#&CE/E % B L /-
Duty=40-50%C D#J 120 K¢fdfe CLE L2 NT —
(36<0.5%) DR N TS (B 15) .

- n 2o
T S rewer 1
s e
o P— < paxcape i
o = o
- w g
— ot
) o
& w0 o
gt 118 hours G o
" T
2 =
o aw  aw  sw s 0w aww  ew tow mw om
P e Vo
Result: Condition:

In—band power: 158W-132W Repetition rate: 100kHz
Operation time; 119 h Duty: 40/50% =
Number of Pulse:  >17.8 Bpls Average power: T9W-52W

Dose stability3o:  <0.19% With dose control mode
* 10 kpls on/0.15 or 0.1s off

B 15 Proto#2 EUV EROREREEELET—%
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(Gigaphoton GL200E-Pilot) O#f#lz k3. 7777 L
BEIZAIL DM T AN—RIZT Y VA L—H—J & XA
TZXMARD CO, L—V—NEEIh, 71U -1
— AREIC EUV RBARHOTF ¥ N —DELE S D K H IR
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BHIED., TITRXTLLRELNZHITENI T—T
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Driver Laser system

K19 KFSANL—HF—XTL (2F5E)

RIANR—L =P = AT LDON— K LA ZE 19
R LTz, RIANR—VL =PI AT F L AAR—
ZHEHR 11 mx6 mx2.3 m" & IEFITRE VAR, K
CO, L—Y—DHED 4T U THRR¥EZED TS, 7V
VR E CO, DY— KUV R EART D CO-0SC #hid
1L7mx1.7m2milE L ELNTWS. £ CO, L—H—
HANE > 2 7 A ERROFERIIR 20 1277, — F2UL AT
QCL L —%—%f~> CTHERL L, FE3/ID CO, AL
— W, HBEBHIPEEH L L CRESL LR T HO Co,
L= —2 HWEEMEE & TN D.

Power AW

M20 RSA/\L—HY—LZFL (CO, L—H—) P

%BED CO, L=V —L 4T THHH L7z, —ZEEHT
AISHITR L L TR SN2 =y b 4 BZfioT
MR ENTng 2 B 21 1AM %R T, BEO B O
RESLEANTEORESSPBBTEDLERES.

B 21 CO, L—H—RRIBIEHRE &R
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