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Ultraviolet Radiations: A New Application of
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The semiconductor industry relies on Moore's Law to drive the advancement of transistor
performance. Extreme ultraviolet (EUV) lithography is a key technology in achieving this goal.
EUYV radiations have short wavelengths (10 —121 nm), allowing manufacturers to etch nanoscale
circuit patterns on chips, thus advancing semiconductor technology and ensuring the continued
relevance of Moore's Law. With the availability of various types of EUV light sources, beam
diagnostics of the radiations has become critical, rendering the detector a crucial component. This
article discusses an innovative EUV sensing and imaging device that uses fluorescent nanodiamond
(FND) films as a scintillator to convert EUV light into visible light and produce images. The
diamond-based scintillator is not damaged by high-energy radiations and is useful for assessing
beam quality and monitoring its spatial positions, providing comprehensive information for in-
depth analysis and wide-range applications.
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JEE R 6 R i S R AR HERT o F i EE R FE RS (integrated circuit, IC) AJZSAR
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AR o RERIHE NS BRI T S BT DUAANAY E AR E - ([HRI g e
BRI RST RN » St s O T AT 2RERE - 5 TH TR W ROE LRI E R AR
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K& (high harmonic generation, HHG) °
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(2) R E#HFEESE (DPP) 2l Byl sk E i E R e P AT E A B - e e
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R S E R ERE TR o LR AP E T IEE IR A S E R e E B A
BT WA R A ERRE R Z 5 Y EUV ST -
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BIAHATAKER - LTEEA SR eSS ER, - (LR EIENERAZE - 2
ArRER R R IR EUV IRS MR -

77T - B A2 EE P SRS (scintillator) KR EUV HF- » G ORI 75
Sy BRGNS - PIATRT R - SERE T e A S (R E N S I B R RAT RS - SHiE
BB R EE A A R R AV EE - HRES EBaR I i N R EFE M e 1O TERERR E - IS8
FEE R e B RS WU PO BERS (R A g e B -

HMEARREAOLLZ T BRI RS B A S E TEIRSCR - (LR EAFDETRER
BT - A REE T ERAERE - HEREERERINSE - WA R E &S E
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FEUE—(ERERIA) EUV BBICE - BSENGEEAE CPIEEIR - PR R A
AR TR - BUERYEERIHE - RS (EOUREEREREDE) - MZEHERTE
EHZERBTAE « N2 EEFRA - AT e E Aok oS ERT &
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70 - FND RYREREASF14E

2005 4 ARUFFEEIBR T — M SRR - B E KA (fluorescent
nanodiamond, FND) » B ZEREEI® - 2008 4 - ST EE - Hi R NE—IE TIFEEEHE
FasrgHES TR — 220 (nitrogen-vacancy center, NV) | BRI HAZ - FME T4
BT —EVEETRE (40 keV) HYBETIIEES KRB SR IEARERL - AR — 22
E KW FND KESUWERATTT1E® -

OB FRIEE © FND HETREEWE ST © (1) A ERSBEERAEEH AR R
FIREAEL » #3810 MeV B IS DUZE 225k 5 (2) 78 800 °C HYEZZHHEIT =K » 58
L S RS B RN F A B AE A R — 2R L W E R GRS © (3) TEZ2R A 450 °C
TEfL - ERREAREERE FEAAEEEE  RRESECER FND -
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HRNSE  GIVRTERET O NV ANV - SEEE IR (> 100 ppm) FIHEH £
LERE TR NV Ul HAEEE BB TR B R 637 nm -+ IH{EAUERE (< 10 ppm) I
BB 2R B RS TR NVO FUL » I B AR 575 nm (B 3)10 « BRI
2+ 2% BUV/SXR JEHREHS - FND ther 3 AL &t - &tk sia s » T okl
LIS R IO O » 522 NV s (B 4)0 -
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4. 2 | FF 344 684 0F - FND & A w3k - B dgsbfinz
W AR (k) S 6.2 eV (3 200 nm) £ 1200.0 eV (& 1.0 nm)"'"

[ (f) 206.0

FND FEEA ey g1« (1) EREAEEINEIR IR - 375 1-225 nm » H
B EUV SEETHEIE - F2F] SXR » &M A iR U B ds o (E R g PO EERs 5 (2) 5SlIeY
LS R HIE Ry 500 —800 nm » B HLAYA] ROERGHITTAESE ERIFEED 5 (3) il
L= m] FOEEFEIANCES - 78 13.5 nm WEE » B RIFIVEFEESER ;5 (4) IR
[ (responsivity) » BNREHIEE » LERREE S 5 (5) HOLINESIFRIAE (~20 ns) » ELTEF
HY Ce-YAG POBERELLER - FND HYSIERR » FIFRFEERZ BRI 2T r] DLZRE 5 (6) BE[E H Ak
ViEEs 8 - R THESEERZE - FND B G I E 2 S mMEHE EUV )G -
JEOETTHRIRE ST R R -

h - BEEREMRIN

2023 4F - AWFFCEIB LR BTSRRI — FEEE R (eletrospray deposition) * 1]
HBULE 210 FND Y o A BUV RIRZEEEOEREIER AR (< 100 nm) - [KHhH
EIEEE#] 1 um B FND HIEFERESE AR FTE EUV R EEHYEGIER B - A9 B B R i (=
{LEE R - DIEREMIETEE 2 Himal - (e MHe s b M AR EE R i iy Al SRR ARG HE T -
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FND IR R E & i = R » 5 H FND R RERES AR 22 S FH o B Fy
LA NTRL T NRI AR MR EEE M QA L#i - 1TO) L& o 7B ERER
BB EER - TR - RIS EZRR T BAT58L B AT DU i B v R e
VTR ARG MR RER B A - S5 n] DI Rt R i E 300 nm - [FITEHEE 10
mm X 10 mm B35 5] EE -

5 R T BEEE MRS R - B BECEFN FND BRI ASE - 7F
ERUERS - S ERE (+4 kV) JEII{ESHEE o [ 1TO M@ Z0 8 - B3 - (Z R
TR B R FEAR R » BB REE IETE 1TO L - &P EEZ BEGR - BN 10
mm ° JEERTR 1 um o BT BOEEAERT 50% BUEE - REPEEER 100 nm /24 -

(@) ITO

Syringe FND
solution

5.(a) B EM KRELEFEE 0 (b) FND BB £
ITO 3% LW R A » (o) REMMEERR - (de) HHXETH
MEERAE (A E@ ;e M @) FND G4 REEL 1 um™ -

BRIV BT EEZAEREE - Fhl R EREE YRS B A&
AP o EERS AR UREAR - SR ] DRSS B R IR - BAR
IFRIEYIMAERIRRE 1 - NMEEREHFEHTEM A I EREE 5% - SR FERCHTHY E A sk
FEFERE N H A E R s TP M A - RACHIBT SR AN B R e IR R L &
W5 - (EEE ZAIFTAE R -
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7% » FND-EUV R g3 s

FEIR S WEERE T 3T - BUV SEZIE R AR AR B2 A FE I 5 HEREVZ RATE - 4R
M7 PR & P BBy EUV R a5 T & = E R R AR A S B R - (R T HAE
HIRERTREENE - ATRE RS 7 BUV [REBEKE - 55 T ER R AT
JEERRT - el EEAkE - BEERIRR - IFINH & A S A — Z=Hk0HY FND R R PR
fiz i BUV SRR Ry rT ROt - A REEOETTrFRALEZ © 55— 8 R MTRES I EA R
REEAETSAFITER BEUV B8 - BHRZEERER SR - WS - 8225
TS 5T -

It FND-EUV G EEERFAIEERSSER - AlE 6 Frr -« REHEE—(HrEEERE
M (flange) ERYSZZRE FNDATO Hehr » —ERRLEGTHDLELRIT (R EE AN FRILEAE
#8) » AR BRI R FND Frag iyt - DUk — (B BUAY T OB E RIS (20 CMOS) © #8H
LTI FEIER - FMIRESTE TR IR EUV SURAVAER » i H BN m A HO R B
TR T(E5R -

6. FND-EUV &% g2/ -

{1 FH B %2 [F] 27 82 53 10 (National Synchrotron Radiation Research Center, NSRRC) FYY: 3
i TLS21B2 » F ¥ A FND-EUV RGECE ST T 2 mAIMERE MG EE RS o FRAFTET ]
1SRy 13.5 nm AY[EPHESOC R BEGE - R mES M - VT - FifsiRE
S ZERANTE s 30 um (B 7)1 -

BEAh - IR EN T BRI ERIRER  WEE FND PO EHIE T AR - FIFFH SR
GBI R R 22 AR AT ISR L E © MENZE AT AT RE S B UER SRR BRI ESK - (H
PEEEE R DU 2 BN AL AR A BV BRI E 7K - R EBAERUE -

FHELHATH I EE B BUV (HHIER - AREEEMEHE/ ) - BRI - FIRFRES R S R g
IRE » MEREHITEZZ R HESFAF RO R RIS AIEST BB S - DUERERR S I Bk
RO BEAHEOWYTSREESIBERES) < EBERETEM R ARG Da% et HIEEE M
R RMAVEEE R R IR E M TIF - AESREEREFRIFEIEE - ENMEEFRAR
HEEH RO R B R A 1 EE A E R R BRI TR I B BRI 28 - #R G B
#h > X FND-EUV UGl fErG A LIER T B A EE R e -
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[ 7. YA FND-EUV &A% % & #28) Fl 5 %84 (13.5 nm) #9835 7
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AFFERTBAFERT FND-EUV RGEEE - @l H Ry TG » St Figifee
PR RERETI LU R BARRt  [RE TEM SN TR R mEZERE T - Al
AR EEE -

AWHFEE IR ORI E R PIGES - TEEHSE) T EUV BB RIRT A2 - 2
B IIRBHFERT— R FEARA B B
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