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L 2 R 2 Y o NML3APMP# =44 £ R € (Executive Committee, EC)
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TR TEAGRIE A RFI TR P2y EARS o AP & 54 (Chinese
Taipei) %4 » Flycip 1% & 12 Corresponding members £ 42 %82 )b € 2% > € %
PRAFTRTAZHEREAHEAFR A ALLE -

£ RTE 0 L (COVID-19) £ 8 ~ €3 * M RA B> € 3H
107 18 ~22p e H140=M A - &N FH B 4o
> % BE % 55 E CIML ¢ (ki kA2 & o
» CIMLA & 32 2 BIMLZ & 3F 2 OIML-BIPM % | 28 & T4 > 10 % = 2

g b1 i) BEP o
> HABRIEEE QL AEEREBRPERH A LB ERDET -
{

> Fl14 ¢ :xRLMO (Regional Legal Metrology Organization) 2 /# 38 2 » { #7& &
BEBRATE L e

>R ERAE R B RA SR 2 BARR GG d R OE Y HKE
e FRRp ERRDT R kp WP F K- kp CEEMSHE & -
& j{g{a RZemid * 2 % 5 [4-OIML D114-OIML D312 2 &% #* 3t 40
5«}% v EE S TR RAIITREIE cFFPRATD AR SRR DR
s

> -3%2022# % 57ECIML § & #-1? R~ HE 7% 2023 5585 CIML € 3% %

ﬁ_ff REy: PRSI R 100 & Ip B yE . 2025 # #-# 720IML-BIPM

T4 R ATE 0 B ACBIPM-OIMLE: £ 1 %] ® g & = 125# fcOIML = =
103 # > A" WEFEEAER o

(7) MEDEA-APMP-APLMFZ £ 2 #%2_Planning Workshop on Water&t + ¢ 3%

AT €3%776725p 2B > NMLd E4Fap 1 425 4 > g™ LK

#-%tMEDEA 3.0 projectp} 7 & {73#L.f » ¢ 7 MEDEA projectst (7 p #&4r= ;% fr

{8 4 clean waterzk 484p B 2" 5 3 3E o g RETERAAS X o) 2t R

FoOREFANRES N E T el S R B RN REI R KEF
ANERET I HARER Tl 3% 7 RBAM Y IGEARY R B LR

RFRHEHURBE o L H B> o HRFHRT FHTEE AP - R
b ;llgj«flj;{;\: ) {@;?fgﬁi;‘f&,&_tb LE I e T 4 & g;jgu °

(8) 21st Meeting of NMI Directors and Member State Representatives

54
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Bl 2-11 ~ 23 5+ H RBF R E Y ht it
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XYZ##IEH &
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ek k) il
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& B\

UV/VIS © Hg #sga S RN kBB ER

IR: %4 AR
Bl 2-13 FH LR £ E T & E

4213 H L GR LD L5

AEREE | BERRROIED | BE X RGNS

() £ T Y i
(nm) (nm) (nm) (nm)

253.65 253.5 -0.15 253.6 -0.05
365.02 365.1 0.08 365.1 0.08
404.66 404.6 -0.06 404.6 -0.06
435.84 453.7 -0.14 453.7 -0.14
546.07 545.9 -0.17 546 -0.07
576.96 S77 0.04 S77 0.04
579.07 579.1 0.03 579.1 0.03
1547.22 1547.2 -0.02 1547.2 -0.02

o RiARPRRD Y i HAIP kR E 5380 nm 780 nm i 3k T i (i(A))
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o PRI Y Z kG A2 PN
Ffs e B (5~ 20) nm
IR IR D <10%

AP FHERP

(1). = = MER 3 F B+ & RIFaE 2
ABERT ERA AR RRAER DAL AT E e TRWT R

(Inductively Coupled Plasma Mass Spectrometry, ICP-MS) » m/ 7 * & 3 & (7 Mk & 2 K
Bt BRI > TR WRHEIE AT R c BERIES 20 £k RRIER
1.26x108 cm= > 15 nm &3 RizER B S 1.51x102 cm3 > 10 nm &3 Rz ER B 5
4.84x108 cm3 o 2> 15 nm &4 F i BT S 9.93x10° cmBP > EPF PR RS <20
nm-~ kR R <1x108cm3 - Bp 2 me A khée 75 H%E ~ i _&L@;@?ﬁ'xﬁ: g i
FREFRFF RN R RE - FRES L ERETI A G 331x10° cm
WEHEEZI TR 3383% /T AAE L40d 31 PHEHEEI IR <5%-

% 3-1~ 2 ICP-MS >+ 15nm &8+ 2. kR BRI 7 FE TR T » 17 %

*FE TR KR Type | FRE | REI LA | AREEF I AR
Xi u(xi) u(xi)/xi

£ Pk #icE N (particle/min) A 1.74E+3 1.85E+1 1.06 %
Bgcx n (%) A 6.63E-2 2.08E-3 3.14%
.+ f= d (cm) A 1.90E-6 3.33E-8 1.76 %
%R p(glem®) B 19.3 0.01 0.05 %
8 5=+ D A | 6.54E+6 2.54E+3 0.04 %
s P m(g/g) A 4.96E-5 1.06E-7 0.21 %
# Fimig V7 (g/min) A 2.63E-1 1.01E-3 0.38 %
# gV (g/min) A 2.65E-1 9.94E-4 0.38 %
# &+ k& Cj=9.93E+4 (particle/g)

P EREZ IR u(x)=3.31E+3 (particle/g)

B A AR E 2 FEE R u(xi)/Ci=3.33%

PROZARIBRSTFBERDOAACH R ARSI AHOTRRY
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EH RN FF A E R R

FAMAAP SFOHPT R AT A5 AN - AT S SR S E Y T

o L35 5 i % (electrospray aerosol generator, EAG) ¥ 14 & 4 % F e 3k ~ % KA TR 4

BT R AEE o B BSR40 0 20 nm 4423 2% EAG-DMA-CPC i siehdf 42 5 10°

mﬁ’ﬁ$@%¢Wﬁ@ﬁ4“?$ﬁ@# AR AR AR T F (Charger)
b

gL 0 B P KT T BT

[v

s % k7 Bt > 11 EAG-(charger)-DMA-CPC %

B20Nm £k 0 R EEF o p EEF T Behd Tk F 108 B 0 M 10 B
Sk AL o AT MGEHR B & Mt 5 EAG fhi BAkEE AT FLER p

s 4255 % % (collision nebulizer, CN)iE 3% » & * CN #£4 300 & erie i & - ie
Peocit Pl F 120 i 5 F1¥ > 2 B CN-charger-DMA-CPC ki s2(4cffl 3-1 #757) » 113 i3
e SL PR ILIERE o

Collision
Nebulizer Charger DMA
\ |
Filtered ™ 020 P o0 -
air p00 ===k 0, *s0'g 0, e .
o M i CPC Optical
flo
High-voltage detector
power supply
e o
°S ©09Q
Laser light

# 3-1 ~ CN-charger-DMA-CPC i 3.7 &, B

CN gtk E R EAG %2 300 & » %51 BA 4 Rkt 4 4rs o+ » 5 EAG &
7 10 % (EAG = 145 nm ~ CN = 1096 nm) ; F]p* » gL & RIA 2 < ~ ~ 7R3k
CN *t ks # F e 3 1 11 CN-charger-DMA-CPC i 3L jpl2 d3 -k ~ BIIE#H F E4o

B 3-2 #7  9.6x10%Cm3 o 4 £ A B % H > CN (524 > 4c 11 500°C & ~ 4 § 5+ 15
%

’\

3 <3x102cm3 > B e CN* s saF FE7 EF F &P < 1x10°cm®

Droplets Impurity residues
*no
B =R
™ »% 1.2E+05
Yl Condensation D, ——w/o heating
> ® —300°C
- (\ Ko LOE+05 - S00°C 13.6 nm,
{ St 2D, — 9.6x 104 cm™3
© 8.0E+04 4
(2D,,)*” enlargement in volume g
# 6.0E+04
=
. 4
"]
=
> | JL 0 — ] S ——r
. L Jﬂ JLA A V.V 1 10 100
M (o) “ FEE (nm)

B 3-2 ~ 2 35 -k 3% CN-charger-DMA-CPC i svend F 5 iE o
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r2 CN-charger-DMA-CPC s 528 B 10 nm £ 43 Jk B 1538 5. > |18 e fs o & %
#3202 nm > 3 HEALE 10 nm d B o H[EFE < 2 pskig 2 % £ STH R 2
FgF o o RFHREURTR D2 T REE ‘l's%“éf.’ﬁ kR T BRI - A E R
A RTRTR R Y A0t b o B ARTRIS-34p 0 ~ B E % 500 °C s kT 2 16.7nm
= %»}; o AR RS E 45 0m T ' (20.2nm ~15.7nm) ; R @ o m L TR E 2
dORIE A AP B TR T E 12,6 nm o HlETR AR RCT RS 3.1 nm
(15.7 nm ~ 12.6 nm) ° ** A2 ~ 3 F kS gdf4ed ICP-MS 2.8 5 10 nm &5 3
e X {s S pEaR I ER F ARG 875 % BIRE RS A a1
(Riz A g B ) 2 BT IR B e T B 0 Bmdts - X 2 B eni B gl
# o & * CN-charger-DMA-CPC i %3t 10 nm % 15 nm &4+ )k & @ p4&' =5 - 10
nm &4+ 5 2.2x101° cm™ > 15 nm &4 F 5 7.5x10% cm o B2 AR B4Rk SLorr A B i
© A hgR A R KRS gl o o) | o ehR F s 2 DMA-CPC ks ¥ m;; PR LR
SFFAL o R E TR A AT AREA<SIXI®  cmP A PR 2 RS MER 2
R ARGBECFEBAFZEFAFEYN Y U2 ER AR RAE TR R
R R I BB E R :Ff; B+ $L i (Inductively Coupled Plasma Mass Spectrometry, ICP-
MS) > Bl 15 nm &4 F kA 5 9.93x10° ecm@ ~ 2 FE A < Ix108 cm3 et 4 P o 4p
# DMA £ ICP-MS & plHjis > ICP-MS 3t £ h~Z eniCE R Rl F R id hgF TR > &P
PAAFRRIA 2 B F ~ 3 a4 5 10nm s £ BL.DMA » i * 2 ITE Mg G -
ER G W kB TR R RE<2nm e K& 1 > DMA & ICP-MS e
*E A A BT R[] 0 R s MR R EEE R PR

s S A
=RE BEILOE
25E+06 2.5E+06
— 20" —
—ggogc 202 nm — 20.2 nm
20E+06 4| ——500°C 206406 4] — —%
£ £ 15406
5 15E+06 - § 15E+06
| 1
& 1.0E+06 B rine
i 1 I 157 nm
B 12.6 nm
5.0E+05 &
157 n L0es0s
0.0E+00 —d, — SN i U F7AS BN
1 10 100 e 100
HIE (nm) . B4 (nm)
. P
B33 &3 ad—F 2 2 iz ~ 30 10nm &R i s R
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(2. m=&F Rt 3K A4 e

A RIERE Y RS 2RISR ERE T R AR 345 50 #IRUE# FIG ~ 20) nm
g F > khF u g 44 (NaCl)iz iz 24 NaCl k=3 » & * ;3% k& (100 ~ 3000) ppm 2
4R e (B 3-5@) FrgkE i NaClia R kR E A 4 R 5 s abd (555 (8
3-5()) - ~ B>t NaCl djmfer 22 KB B P Bi- Fd LHE AL s 17 R(DMA) »
BRFAARFIORITE D HFA PSR TS5 > &2 4 NaClk 3+ anT i = 5 543 nm »
AR L 86 % ; A FASX T 20 nm pF > A2 NaCl 3 enT a2 5 20.7 nm >
RAELZREES 35%-

DMA 1 Iy DMA 2

Electrospray PR CPC
Filtered air ERIEER 1 1 RCS EiR b Optical
: | detector
| Neutralizer [ | T | | [

1
1
1
1
1
1
= ®@°®_ @ I| ®
TR I
S wes P @ FhrTY g @® r~© 00090,
1
1
1
1
1
1
1

I
|
|
|
|
: Filtered *
L R ey oW © % @8 e e | —
| NPs IEEEEE || ||F ‘I Lljas:tr
g
I ® "
! ®g @@)@ _j
| |
1 Specific size I
Lo o o o o e m o - W oo ____ 1
B 3-4 ~ F IS 2RI AL ZAARIREHRFEE T LE
6.0£406 e 13 -

o 5.06406 1 —ﬁ:‘; 12 -:'- ©

§ 4.06+06 4 g E

£ = g y = 5.9128x0.08%

18 30E+06 1 :; ] R?2=0.9736

A = 10 1

"~ 206406 o N 7

o ]

= £ 9

. 1.06406 ]

0.0E4+00 4 v v N v v e 8 I————r———r—r—r—r—r—r—r—r—r———
5 S0 0 1000 2000 3000 4000
# 4% (nm) NaClLE R iR &
(a) NaClia iz & 4 K FRig o (b) NaCLI&Z & B vs. & A K48

Bl 3-5 & Ad2—F B2 2 a2 30 10nm &5 gt & i §2 58

MIREFF AT 2ZRERPIFREEAZ KRS 7 DMA &4 F & REP T
R RAEEZFIARE RN G 2 F AR G E T RFEE -2 543 0m &

AR o S HRE A FETUR 0.030m ~ AP EHEE 7 FE R 0.57% 5 3t 20.7nm & 4k
G m SRR FER A 0.120m ~ APHHEE 2 FE 2 0.58% o A 4 25 #247(5 ~ 20) nm -
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IHEE I mETAE T EPE <10% 2T AEAE 2404 322 3-3o
% 32-5nm # i* RIS E R FRRTAE AL ITE
AR KR Type | A | BiE | ii}i ey A f;’j}i ipi*ig
DMA & 4 Fl4o& & L (m) A - 2.00E-02| 4.12E-08 | 2.54E-07 1.05E-14 0.0002%
DMA & 4 Fl42t e 7y (m) A - 1.90E-02| 9.06E-09 | -2.38E-08 | -2.15E-16 | 0.00005%
DMA & & Rl /& r2 (m) A - 9.38E-03| 5.18E-09 | 3.60E-12 1.87E-20 | 0.00006%
DMA =& V7 (V) B (387}) | £0.5% [1.69E+02| 4.86E-01 3.01E-11 1.46E-11 0.29%
HEZFmE Os(mYs) B(#E25) | £2% |2.50E-04| 2.89E-06 1.27E-12 3.66E-18 1.15%
Hiw e Co(-) B (387)) | £0.9 % |4.62E+01| 2.40E-01 1.10E-10 | 2.63E-11 0.52%
T 882 AR e n(Pass) | B(#E2)) |£0.04 %|1.85E-05| 4.27E-09 | 9.37E-14 | 4.00E-22 0.02%
THFE q(C) - - 1.60E-19| negligible | 3.16E+10 | negligible | negligible
€45 2P A - 5.43E-09| 6.03E-12 | 1.00E+00 | 6.03E-12 0.11%
# 4k D=543E-9 (m)
BEERET TR u=3.07E-11 (m)
B EPHEET IR w/C=05T%
#.3-3-20nNm F i“ 4R S BRI A FERRE A T 4

3R A e | i | wii | L [weene| CESE | THEY
DMA & 4 Fl4o& & L (m) A - 2.00E-02| 4.12E-08 1.01E-06 | 4.18E-14 0.0002%
DMA & 4 Fl4 2t iE ry (m) A - 1.90E-02| 9.06E-09 |-9.50E-08 | -8.60E-16 | 0.00005%
DMA & 4~ Fl4Lp i2 r2 (m) A - 9.38E-03| 5.18E-09 | 1.44E-11 | 7.45E-20 | 0.00006%
DMA 7T & V (V) B (4&25) | £+ 0.5% |2.61E+03| 7.54E+00 | 7.75E-12 | 5.84E-11 0.29%
HEZF R O(mYs) B (787)) +2% |2.50E-04| 2.89E-06 5.06E-12 1.46E-17 1.15%
i thlk Co(-) B (4&25) | +0.9% |1.19E+01| 6.19E-02 | 1.70E-09 | 1.05E-10 0.52%
T A Rz AR ¥k u(Pas) | B(%75) |£0.04%|1.85E-05| 4.27E-09 | 3.74E-13 | 1.60E-21 0.02%
TFE q(C) - - 1.60E-19| negligible | 1.26E+11 | negligible | negligible
E A7 2 P A - 2.07E-08| 7.31E-12 | 1.00E+00 | 7.31E-12 0.04%
# 4 i D=2.07E-08 (m)
o EAREZ TR U =1.20E-10 ()
L ApEREZ TR u/C =058 %

(3). = =+

BORIHAHTT BB R -

IS LR R R e AT

LR A ek e WA 7 BT

SRR AL

Hapdlfer 2 F

F o B R ORI AEIL H R] A
& B FE o

7
~

AP E R
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A EREERO Qﬁggﬁg_grgrgﬁﬁgaﬁq T AR Y AR - RIS R T

£ 4D P kR B A R B> 10 B~ % 5 el
ASIHE S LA S T ?ﬂk&éﬂﬁm“ipmikﬂﬂow

LeH M T ERIBEIFY

EER LR XML 2DHE S o ST & 4 (Metal Oxide
Semiconductor Field Effect Transistor, MOSFET) » #-i# & & 1 3D 38 #-2x T & 8 (Fin
Field Effect Transistor, FinFET) » @ 2021+# X %48 & % ¢ # 16/ % & %/ & (Gate All
Around, GAA):* T & # > S M MR > A A2l %1‘]& bl - feAg fe 0 B
RAOTFE ERIMEE S Sl ® & tgHte o 0t SR IEI20256F AR S BT
2nm > &M 3 F L 0 19952020 NMLE -4 § & 37 2 Joint Developed
Project (JDP)# % » & | & FE(Pitch) 4% % (Width)» %] % ] 7 20 nm = Pitch = 50 nm
22 10nm =Width = 50nm - fr¥t (Overlay):%4£ -] 570.6 nm » 5147 s it ~ fic)
CERTHALE N2 FRT o M4 MAER T ERIFIELE > FI S F BATOMEER T £

RIPE R XX EMA FE R R
A A4 P 1%

FIREN2 W A2 2 REE - W E 2 Overlay £ Bl 7 K> 2 F g HE L e £ % &
GISAXS/RSAXS#s ~» v £ pIN2® 424 §E : 20nm= Pitch = 50nm > £4 ¥ =< 0.1nm
HMELI0ONM= Pitch = 50 nm~> €4 ¥ =< 01 nm- = GISAXSE Pk 4 1 2
BH B 2 B A 1 0 7 BN R AR SR SR 2 GISAXSH BLECHR » S 3 9 0 /AU %
1R = 01nme A k3 F = 27 B-GISAXS/RSAXSH IFH LR L K 4 7
B.110 # R34 P #

AL E AR PP

* N2 #A2MFEHR & GISAXS et > %% 20 nm = &FE = 50 nm > fE7 & =
0.1 nm

* GISAXS #p] N2 #lfRpEH 520 nm < AfF < 50 nm > R[4 < 0.1

nm

KA R EP

Flet AR g R o RRle ff o SR A ST HERI SR R g
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2 3% o BRNE e 2 b 2 piRst(testkey) % 2 B B A &k (die)r £l P N2
fe2 die £iplG f 5 < (50 x 50) pm? > FtaE B s L4 ks OM ks > @ 2V
%+ (50 x 50) um? pattern size (4] 3-6 #777) o ¥ i=inf4cT  (@).F X k% 2DCCD iz
% > Fg3 CCD F 3 4z 3] X & beam 35z & o (b).#-pin 22 ¥+t X g2 b > 33 5 hexapod »
# pin w=he A 2 3EK(0,0)= % o (C).7* % hexapod z #h - j£_ 2D CCD £ # z # VS. X
Rag B2 WM ERUSH LR FRBUCR 3T ) TR BT kit @

Pl &B- 2 pine T A3 d & 0 @ target pattern >t izt F < fp o B F & target pattern

Rl FEILE B3 47 & target pattern > = & OM XS o

Top view

g oM 7 2
20 pm x 20 ym

B 3-6 8 ¥ f ¥ =2 OM k%%

b REXHE » tEah 2D CCDE
BUEIXFbeampyiEE
XL . L
O — R
Z(p--mmmmmm oo > D¢
! X
Pin s ¥ %5_____1__/3ﬁ{b25'§rﬁﬁ¥ﬁ
————————————————— » 3 mmnn o R
— X = >
Xo X
o
£ 5 C Ry e
"X

B 3-7~ =% v.s. CCD 4z 3| X-ray 5 &
GISAXS 9 2 » 4 9 %tk F-hgrating = & T (7 » &k pF > 2 D detector |z 3] e 464 85

5% > € 2% beam spot size £ A - A2 @ R AT FE > 4oB 3-8 AT o
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GISAXS & #rzen® R > FoRK A & F AR OE o FLRGIRE K5 b kg k
FUoipMniE 2 85 FeiNiE > yofl 39 WP o Bk E10nm 5 K
Tk T A ) ) 3 AT B AR ) (2 T BRI ePSUE 2 iR B 2 Sample (e
BiEdE) e pooh s VLT HRE RANE  FEERFIHAE X £chF % PIURARET
Sk R LR B Q EEIA 0 RIT VR ] o M T Bkm L ] ) 3

b fCb R A (0.42 mm)B | o B R M-k il 1 05 RAE & o

2D CCDAH)  [2pccousimar |

£8.73 mm

B 3-8 ~ ¥E5430 5.2 beam spot size £ &y

=
Sample x

Resolution:10 nm [ [ l ] 1 ]
1 T T

B 3-9 ~ i ki

(1). 2 & N2 25 5EH 5 GISAXS U5k

w4 ] & B X SkdcstHss(grazing incidence small angle X-ray scattering, GISAXS)
FPBHEFTREET L &R X kFrsf(small-angle X-ray scattering) fr X % & &
(diffuse X-ray reflectivity) ik > % &Rl € F 2Rk M= YRR B EZ K R R
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SR o AF & BornAgain T * BrHE (T ASLECRAT T 0 HEREGTE B Wb b
Q 2 FY e 4 sS
47 sin(6)
A (3-1)

PRGN ¥R N (G =k~ ko Bt R Y G EAtke R A
ki b o~ 542 S0 & ek o B o SBELACHE & k| = k| 0 2 Hpit 208 1 S8 A
ArrBEF PRI E s TR E N RFEE B BB BN
= 2m/Q (3-2)
A AT 7 R & S e B 3-10 om0 3 ALEE 50 nm o grating R 5 0 Sk T X-
ray £k 5 48¥e > A £ 0.834 nm s sz B 1079 ph/s > » Bt & 5% o 1P| B 4 SRR
47 R b4t > HEGEARY C BRI BERSIERY TR AL CRARE M HER
TLE T S ARFES0NM L AR WS B iR 0 d LR 0 B
Moo R MR B A 10 mm oo 4k 5 pitch 2k %5 50 nm oo EoE ) Q B X sk
ot R ek rd Q B BEY - X RS pitch 60 nm (B & S8 ) 0 #
I Q B X ki R R > T RLFF Q E¥ k5 pitch 50 nm 1 Q & (F¥p » £ Q
BEEG TR o Aok B ;‘ﬁ@&iz%ﬁ& pitch 58 nm ~ 56 nm ~ 54 nm ~ 52 nm -~
51.5nm... > E 3] Q B EETH & pitch50nm 7 Q & - R pF > M) B EE(0.1nm):A & & -
o R R R S FEAE 10 nm fEdT R o BT R M B BE AR SRR 20 mm o £ 47 ¢
A N & pitch # R T &9 & #4450 nm RiT o AR B R B8 K
SRS 100 mm pF > 7 247 & 0.1 nm oo F]pt 0wt SBcoE 1R F F F D] st
MEL S JEE D MEE o 4oB) 3-11 Aror 0 R BFRSAMEESO Nm (A E ~ AR - 2B A S (P
FORSIEHREE Y 5 B SR 0 B Xoray £ At RS 0 BRI E T T ] A EL
(4cB] 3-11 = F 4TS5 5LE]) @ - F R gii it 2 Q B4 X k408t R Bl (4rF 3-11 =
Tt ) TR lEE N ERHQE (R ARER) TRIREE > BHALK Aot v
BRI EmOAQ - Q AR FHFEDM 4 > ¥ d P F [P AT BT 354 pixel 7 K &
R EE o BHEFYMFEL EZFM A D=2n/AQ H¥ D i MEE HE MRS
50.025 nm - @] 3-12 > % T & AEE 501 nm GAE ~ R B - ~ B E s R B R SRR
EY SRS P PERHI O RBAARAT 3 R BN ERD Q BEivaEs
& AL, ¥ F e S 51.1050m o B 3-13 0 K TR SAREE49.9nm (L&~ R -
MR S RIBEARSIERE Y S FTSE) 0 B EH I Y AEEL 49.906 nm -
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https://zh.wikipedia.org/wiki/%E6%B3%A2%E5%90%91%E9%87%8F

SRS SERS

Si

CE RS SUER D 0.0 nm o SOy g E

PP RER TRFEIET AT NE > LV ED AREEfZTR<0.1nm -

3D |- 15 ]

Bl 3-10 ~ 3LEE S0nm 5 grating 1% &5 H- B

Qz | Linm|

n0on

1013

1010

QUL vs. fuRE

HAT

Pitch= %" = 50.025

B 3-11 ~ & 5% 5 50nm SEE - o $784253e 8 I A EEE 50.025 nm

L2% [ FED
Cly | L]

1o

[[alk

110

1A

155

158

102

109

Ol vs. R R
[k}
s PEE ELETRE TR ’f:. .
o Ly ’f’
[ &4 _,.r’f‘
o o (//

s A3y
o A
wi |

[}

2 1 H 3 L
R Ry

Pitch= %” = 50.105

B 3-12 ~ % &3% T3 50.1 nm HREE > J FeEMELIE Y D RFEE 50.105 nm
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Qi vs MHM

g
035 v 012508 »1ow 5 # wiind

10 o1 amp

025
1ot o o2
os B3
104 ot /
o008

104 c t 3 1 ‘

e

2 | Wam|

1l

2 Qv [Linm] e 2 e PltCh= ZF” = 49906

Formresl  Versad

]l.l‘
%EL\ ‘k A A A A l\ )
= 0.5 925 Q 25 0.5

A

Qv [iinm]

Bl 3-13 ~ &K €5 49.9nm HEE > d Fgs L L AR EEE 49.906 nm

(2). = = GISAXS £ B N2 % 2 3 FEHR 5 P

*EE R - A B4 P B (Silicon drift detector, SDD) & iP| 5% FE 4R &2 HT I EL o
£ E 3 I 2 N TR B SR o B L 278 nm SRR 517 5 %@ SDD £
BIATE M ELZ 7 (T fé_‘)ﬁ‘l?ﬁ#ﬁr%} 3-14 #55r > X kB Rd-E 1°» 53T 278 nm £ 4
R G d R SR B RS FE L RAE LS RETWE GO B 24~ &
X k2 g4k B (divergence angle) » X k37 & 278 nm MFEH &-{5 € & 2 F 52 {To43
FLo Q] - fen SDD o NHTSHIUELA A hh R SR A4 o BB o 278 nm
thde 2 ATH U ELAC ] 3-15 0 X gh s #rds & R #F] > Y $h 5 3050k 3 & (Counts) » ¢ 5.65°

FR - PREZATHAELER I R EASN TV Y R SRE 2525

Slit1l Slit2
Q> \

e

X-ray

ﬂ._&r'r o

Theta fixed at 1

278 nm#R 9B 4k &b

B 3-14 ~ SDD ##5 278 nm R B+ S35 59 Zom & B
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] ] ] i i I.I' i i i i I. i 1 1 ..1" |
5.0 5.2 54 5658 6.0 6.2 64 6668 7.0 7.2 74 7.6 7.8 8.0 8.2 84 8.6 8.8 9.0
Angle (degree)

B 3-15 ~ 278 nm % 5254 SDD # 45 2 $c b0 5

o2 MUE > T I 2N 2 2 B4 F]S (structure factor) S Bic k & 7 o d-ut S 4E
FEY O ABRAAA LA EREIERE B R T Lo
RS ST @I s S h I R
BRI AeH MBS R S b T E NS EREE > 3 E 254t 33158 350
AL E G RE X LR &3 M B RN e 330 3408
s W5 BRHEFS H BRI A B AR 2L RO R AT 2 &
Rk o

A (3-3)
PEBAAGZEES > TN BAF R > B o A X RERE
XAk oyBEZRLAFTFZ QiheE Qb q ST P E SN G AR ATE 0 Aoit 31

T cos d
r sin d (3-4)

Qycenter =

Qzcenter

o B 3-16 771 0 FF AR A MR FTE T F 2 pﬁiq—* Sific o HEer g L ak4prr
Pk B G B —FES R P s RZFEE o B - PEECHE SR F A B R ot 3-
5:20 T LA NEINF TR EKREZ L& %%"Z’ ORI LR
(20)1 2 Foprz »&d R o fr X EEXRAE L > & 258 3132 T el

AR LREEE o
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(Grating 4z :@ 14 3
Ehiar g

structure factor)
v

- qy

¥ 4% 7 R (Edward sph‘ere)

B3-16 ~ 5] BB IRE ZHFIF 407 7 L F

dy1= Qycenter~ T QQMSL(ZB'&)

Qz1= Qzcenter * \/rz - (q}’fﬁ’"f‘f’?' - rcos(Ze—&DZ (3-5)

Ry I 5N E 278 nm 2 % - FEacst & R 555 & 0 & @] 3-15 F Blacs R
S5 RAZR01ER " RFlathEE X LT 22 2 00 R 2 91ig 2 2354 o

AREET 2 PR # % 50 NM AEH 3 R & 4o @) 3-14 2 GISAXS £ R %
BArEIEL > 50 nm 2o s EEHk 5 52 P A NTT advanced cooperation #1# i » H % 54440
Bl 3-17 > &~ [ 5 lem 22 > fR5d § R B {2+ F 5 4 > 50nm REE-
ST o FF200um L3 e

(®) NTTAT

Chip size 10uun square (] Pattern pitch: 20nm
Space Sua| Line: 10um
o gaupupaguyoueee
i1 | L&S arca 200w square |
| —— |
S ———— |
/// | | ‘i
Side view
20 nm
-
Eﬁ nm

B 3-17 ~ NTT 50 nm % jE% &
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GISAXS 1 %% £ RI 7 14 Bl 3-18 2 2 2 8 FARR » Xk d = 3 Guf st » R &
%é}%ﬁ“ﬁ = phrgE i (Hexapod)zig 24 & ~ 8+ & & > &2 F SH4gsgid + 2 2. SDD
o

) 3-18 ~ 50 nm #EE GISAXS # 5% % # 1 AL H)
B13-19 5 F S HE2 RIALE > X %% 50 nm MBS 0 X R 0w 100 5o JEd i
& SDD # 5 47530 5L o
— 4 SDD#F i — 4 3R35%

X sigrating® fi_, SO0

Theta fixed at 1 |
50 nm&g 36 4k oh

Bl 3-19 ~ 50 nm A EE GISAXS 7 5% % # R~ & B

B 3-20 2 i * SDD#H# Q % fif%} 0.26 = 8 z fxs+3 5B > *+ 11.75°F — P & 2
P FEATHIEL ) A B BB E I M SF 42 2 B AR o d FEF SRR AL 0.2°F7 4v
otk A 01% iE o~ h 1172 % 5 50nm REEZ % - FAECH A B R 5 11.66°
BREE 2% - FATsT & R 11.75°%% 0.09°2 34 > & R &F B2 SEER Y 50nm /) o
% - FRcst & B 11.75°d A B MEEE 5 49.17 nm > £ EB < 50 nm { S A FEI
B o

112



R&GHER

2.2°

10° E 1P% 8 5254 B 11.75°

1024 | .

ces | | i

014 | i
100 +—t——t——t—+—1
051 2 3 4 5 6 7 8

Q

B 3-20 ~ 50 nm R FEHR 5-2. GISAXS 478430 5L R

B 3-21 5= R = £ 50nm SMEEZ AT EL - d IH N E HAEEE A B 5
4950 nm ~ 49.50 nm % 49.74 nm > 3 E H R E4F 1 0113 nm4cdk 3-4 0 47 AP
EE < 0.1nm . o kR d £ 4 1800 #/# 1 3600 4 » #% B et o s d Fliea

B - O R ] 28

R & 5%2°
HARRK IR R E
104 v
103—5 :
CPS -
102 — 5%
E — =%
1 — B=#%¥
10t |
os1 2 3 4 5 6 7 8
Q

B 3-21 ~ £ = ¥ 50 nm RFEH SEE LR
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234 24P RESL THEE

FHLH | F-FFAREE(C) | #HE2ZAFEE (Nm)

-1 11.61 49.50

EE N 11.61 49.50

EEE 11.58 49.74
=) 49.58
iz 0.113

e BTk PR 2 B4R 3220 F BB B kR RV N ¥k B 10

-+

s POl PRECH B KR R EPINEREAEAKALT %—; L - B

B RARARELR) -

N R &tsiR2°
RS20 HAMKE g
EAREBERE RAmE )
-t g [\ AR R B A M }\ / | immsrmme A
L A MERHHE 100 4/ |
y e E \ \
3 | ’"N'\ ] \ /
| | \mﬁvv\f/ | MVW{J \\V‘hv
102 - | o 10% - ‘ Aoty
E | 'WNL"\AV\,:. 3 g,
w | o P o %
10" | 102
10° —+ } 1 } l 1 L1 101 +— } l } 1 1 |
os1 2 3 4 5 6 7 8 051 2 3 4 5 6 7 8
Q Q

Bl 3-22 ~ erd ARt {5 2 ST ELE 1 R

scd f2i8 7 50 nm AEEHR &2. GISAXS £ 45149 %k4r @) 3-23 » %12 H 5 H MpE
B4 % 5 49.50nm ~ 49.62 nm ~ 49.65nm ~ 49.61 nm f= 49.65nm - €| £ 45+ 5 0.06 nm
4ok 350 MEETIE 5 49.61nm o 3% 50nm ¥k H-2 FEREEE 0 RRIF LGl k=22
RoR2AEFAE > FAHEIRTA S 012 nm > e pls % 20 49.49 nm 1
49.73nm > E X3 F P ERERSAFE = 50nm BRI E4HE = 01lnme S ERL &
piE s MEEE ORI TP ERI LB G REAET REFFT AL AR A

FREMERT AR TR 10X BRBREFFY .
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B4R °

11 B4 35RAL B

e

b, A“lhl

103—5

CPS g
— =%

102 _ L
E — B=%
] — FwE
- . E

10! ]
o51 2 3 4 5 6 7 8

Q

Bl 3-23~exdmpet fd2 7

et

50 nm A EEHR FA B R

4035 LM T X P IR T E AR

B8 F-oMAaREE ()| #HE2ZAEE (NM)

R 11.605 49.50
EE 11.593 49.62
E 11.589 49.65
E I 11.594 49.61
14 11.589 49.65

T iaE 49.61

AL 0.06

PR YLRRAR YA N2 Az o FIRHEACHD AP 0 BBk F e S SR E F R e
2RI R A FZATORPRIK A ERAIE S MEEMAE T 0 P B RE S RATR ek
e X kBRI LARS > ¥ L ERAAEROERE R EAHRLE<0lnme A2
* GISAXS =i » B N2 fl 4z * 2 SUpEHH 20 nm 2 50 nm > & § %@ T ¥ EEF R
BERUEL 0 ¥ EAFMR R X AR 2 F o ¥Vt AFM 2 GISAXS £l % » 12
AFM £ ;P50 nm 2. S iEH 5 0 £ P% % % (50.0 £ 0.3) nm > GISAXS % (49.61 + 0.72) nm -
%ﬁv‘ FEEnNEEAVCH O EES5025 HiEo ol REAS IR A - R i@

% GISAXS B PISFEZ 7T (74 o
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(4). % = B4 = <t HATRE B R -

O 2PLF=m P2 E U5 Jfd AP R R L X i
Bl T o fREAH R 2 MR AT 2 I B RS > FERE SN S K
RIS 0 RS LA 0 A% o 0 N2 Az r 3D S W RS
H#(GAA) » % 3 K lf# C BRGEFRPC AR JEITR > R P WP a2 xR
*TEM 2R e BRIEPED R LA RRIR R AR T L MR & X R4S
Rl 7 Rl SRR (50 x 50) um? 2 N2 HlAEsGER B 0 1L AT <
0.0nM > A k#def T4t R S HAILT ~ AR RERRERG -

3. MRk g R
LEMALERPE AR YA RATH) N ARSI E LT R
fe AR S P RLATHATE T R D S R P S GRS A SR M e e
IR LT o L AR R AR AR TR o EUVACE AR 5 2 S L RART nmov
T2 A AR 0 B ow EUVATEAS & PEUVR R 2 kg st AR W X o i
ERFIASRRT > RAPAREPFR 0 PR LR B L R DR Sk
SRR A PE Rpth o LR TONEE S MR K R Bt FE 2 ApH
ERELE RGN Lk L EHRR o SHEUVE S FFRE AR -
A 2R F PR
PTEBREHEZEUVERIG S EApM 2 ERIEE ¢ R R EA K BRERIH
Mk Ry SRR B RIHN > B RN X ERE F REUVACR S & 2 kR g S
FoEaHEER o PERD L EMRFEUVAR IR 25 o 2RI A e BIFE
@ﬁ:%—&ﬁiﬁﬁﬁ%ﬁﬁ%%1ﬁﬁﬁaaammamm@ﬁ%@m$§%§w

Pz FE EFHEH 2 AL FFIOMMI IS nm ;& = & FURMEA - kiR G
bk > RFIE B R R A FERIBNT Y ERE G EHE BRI 2 HF

MR AR 2 kB BRI o

B.110 # 23+ % P £
EUV sk i p] B 45 5474 5 B & RIHF
c £ (13505 nm~ & i EF 03 uW I 0.7 W
e LR BIFHA FBREPLS 2% FRHES 5%

116



AP FHERP
AERPRLEZLEFF(L35 £ 0.5) nm 2 ki PR iF S 5B E RIH
EFMAEETARAS 2% LIRS 5% 24 EUV L i B Big oo FHEE PRI F

b

iﬁﬁa%ﬁs%’iﬁaﬁﬁﬁﬂﬁﬁﬁ’uk%%i?ﬁ%ﬁ%@ﬂﬁﬁﬁ
FYEMEER &R RB E R

d 3 e fg sk R A R w0 F]pt I B 73V 2 2 R R 2 (substitution
method)fe it * ;2 » " MR R BRI A FE TR o B AN G2 S SRR R S g
KEUA SIS B R G FREHY B - R
E3 2T REFA X EHl o Fptern EUV R Bl * R A o K 3H4rE
324 N 1T EARE/A5mm-s 2 1358 10 mm x 10 mm 2k i ] B @ @ o
27 MRS 3EI0mMmMx 10 mm-~ 2% E S5 mm-~ 2 13822 mm x 16 mm 2k
BRIFFHBE - LA S RE* AR A EZHET o2 TP RIS

- BRPR ‘\“T PR FCE BRI BRI S FRRE S FRET B IR

Y

r 7
T~

R VR MEREEFREFTRHREPIZFERFEF - A 342 5 PlE* MF
f%ﬁ,ﬁ]‘ﬂl?’f’“i‘l'& BRI ST 0 B BRAE T -
(©

o
S

20 mm 9 mm
« <> N —
26.5 S S H
. 3 mns I S H _][[
24 mm
5 mm 3.05 mm 3.05mm 3.05mm 3.05mm 5mm

A - - - -

10mm  168mm  10.Amm 1295 | | ggmm i 199mm | | 99mm | | 115mm 15mm |

30mm

V12827 )
gr;\m 5
h 0 T 0 v 0 v

BI3-24 EUV % R BRr* A @FER 1+ 58 5 (DEN 2 RERK7H (OFN2
ARG RELA AR RABEET R A P R A2 KR E S A AR
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dON R ST R R AR RN deT LKk 2 B AR R (e 0 46 R S 0
E) o HE N RR T RSH] 0 Sk £ (gold mesh) 2 TR B £ KT IN 0 TR e
Bl HIEHEEFHRLTIN TS RRP L 5L o B 325 ZRRFFHHFHY o
B2 kR ERHA FPRER AATIR LY HFF LR AEHEGTES 5 0 B

3-25(0)viF AR L FE -

B3-25 UV % i Rl B 554 5 PR Ripl o 5 ¥ 52 =B )
@FHigste RG22 ) ()& REEZT 2 %R (C)4 FE
Bl ) RIARLE 5 ()2 292~k S ()R TR -

Pf--}bi;,&f:‘ N% & e (=3t ‘55;37@;28;1% ’ﬁE%ﬁfi%i f';»’; 5m 1z} 1ﬁgg}’g_,
HEMe g3FFHEEREALZ LS > UFRHIEHY %G £ RRIEEZEF R 5

a2 BfFss FRL M RETEXEPE R EREHES L e
R T HEEE RS R G R (T 40m) > 4o B 3-26
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(@ F 2 vple BT LB BT LR HEHE 4 5 Ll
& —E if%ﬁéi e o (b)f%ﬁfiwcg(ﬂﬂ%ﬁ—w@ °

H5%ﬂ§4%ﬁéﬁ5mm~£»LﬁlOmmx10mmHﬁMN$ﬁﬁ§ﬁW@ﬂ%?ﬁ
f?ﬁ%?ﬁ”ﬁié%°ﬁ%%@W$§%5§ﬁm%%ﬁﬁ’&ﬁﬁﬁT—w%
FRIB > R EAFAMER > THZEFRFHR I o T B2 EAFEL T8 540
%36 kRt B2 EAEMERLE 12%-

36~ KT i E2 AR AT

- = 5 - i Er 2 EE o iy I . o

2 % £l £ il £l £l ek L LA
i/i2 1.1945 1.1961 1.1043 1.1064 11953 0.0011 0.05 %
i3/i2 0.9843 0.9913 0.9891 0.9919 0.9891 0.0034 017 %
i3/i4 0.9601 0.9646 0.9779 0.9651 0.9669 0.0077 0.40 %
i5/i4 0.9956 0.9965 1.0083 0.9958 0.9990 0.0062 031 %
i2/id 0.9754 0.9731 0.9887 0.9731 0.9776 0.0075 0.38 %
% - =% % - i Lo EE. 5 i o W .

@ % £ £ 7l £ 1l £ FEE O RFL ) LHR
i1/i2 1.1898 1.2168 1.2077 1.2235 1.2095 0.0146 12%
i3/i2 0.9779 0.9938 0.9907 0.9874 0.9874 0.0069 0.70 %
i3/i4 0.9535 0.9499 0.9651 0.9590 0.9569 0.0066 0.69 %
i5/i4 1.0020 0.9986 0.9915 0.9920 0.9960 0.0051 051 %
i2/id 0.9751 0.9559 0.9741 0.9713 0.9691 0.0089 0.92 %
S | F-ME | FomE | FomE | Fr@E | L. . "

@ il il il o R Ll LA
i/i2 1.2098 1.2023 1.1894 1.2218 1.2058 0.0136 056 %
i3/i2 0.9869 0.9996 0.9757 0.9844 0.9867 0.0099 0.50 %
i3/i4 0.9592 0.9638 0.9461 0.9665 0.9589 0.0091 0.47 %
i5/i4 1.0036 1.0059 0.9983 1.0104 1.0045 0.0050 0.25 %
i2/i4 0.9719 0.9642 0.9696 0.9818 0.9719 0.0074 0.38 %

g SR RIS L & R EUV B Rl 2 B 0R 0 JRd b R B 2

119



2 KR HEE R A RER TR BT FRE A R kR A R

RTERZEEREFERI TR o FlY > S EMSL A TR > L 3T LR

ik
4=

-

BEEMG T FE 2 RN /ﬂ s & & % % g (convolution)3t & K-
FeEFEe] o B R AR 327 2 £ 3T c AR I FEFL > EHRELET

VB E AT BRI R AT RS 05% 0 B L AT D H(<2%) -

750 -
[e) [ ] . [ ]
w700
}é e DI
#2650 e D2
fo
£ ” i ] [ ] ® D3
600 2 s H S oD4
550 . . | *D5
1 2 3 4
B & 13
Bl 3-27 ~ EUV s @ p| BAE 325 £ R1% 5 B
%37~k pBET R EELAFMETR
e kR R ey RURIFEFE | RRRIFLT I E
(L5E) (A/W) £ 3 1£(%)
D1 725 3.4 0.2667 0.5
D2 599 0.8 0.2202 0.1
D3 590 1.9 02172 0.4
D4 617 1.9 0.2270 0.3
D5 615 1.2 0.2261 0.2

VERTRIRG EURBRSFEF TR > NPEEF 2L HEERWAHK PTB >
AR RGEY LR R RIE o B e # R HRIF R 532 0m &4 &
EUV £ 2 R 4T > wa2 532 nm § &FiF 5 3% EUV R B 242 £k - £
3-8 = W kiR B &AW AR E Sk 1R B (AXUV20HSL; #0009) 2. sk & st @8 £
MPAFEEREAY - Fd HFPE A HETZ LGP B(Hrd 8% EF)T 54
kB B ERE 2 o P, A)8E SXUV300C 2 sk i p] BAp st H o g2 sk i jp®
BEAE T AR K> BHRE KRG S (22mmx 16 mm) > A KT R F A& FIA] EUV i

B34 53+ (wafer-type EUV meter) B % » zedv:E i g H 414 o
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% 3-8~EUV L PIE2 22 Pt %

R T T T Y e ke 4
2 i *IAXUV20HS1H0009 i ip] & /i_1& 2 i
@il i+ JAXUV20HS1#0011 |0.9793(0.9890(0.9984| -- |0.9889|0.0095| 0.97%
# il i *|AXUV20HS1#0013 |1.0018 [1.0020|1.0059| -- [1.0032{0.0023| 0.23%
@l i *ISXUV100 #0002 |0.3825(0.3792|0.3798| -- |0.3805|0.0018| 0.46%
@il i+ |SXUV100 #0025 |0.3687(0.3712(0.3882| -- |0.3760|0.0106| 2.83%
@il |SXUV100 #0045 |0.3677|0.3685(0.3737| -- |0.3700{0.0033| 0.88%
@ i i *ISXUV300C #0008 |0.2782(0.2924|0.2843| -- |0.2850|0.0072| 2.51%
@Rl |SXUV300C {0009 |0.2558 |0.2419(0.2499| -- |0.2492|0.0070| 2.79%

IR RRERIBAIL G ol U RIFRRER G AR AT
1«@=ﬂ@lﬂ@l&u) (3-5)

ce(At1) is(At2)

L i) G Gt | eGity) e D w ke e e s N
B R atn) att) Lt - TR RS SR (A )

is (M) EEBL EA S R AR o BIA 7 AT RIR BRI ok P E Y E

BB  2E LR o ap R R B RRR RS F R TR R
FRRpr L 320 AP E P BERAEER KRS IR (L ETRE TSR
B)o MR AR TS A kR F R Rk R BB TR
BETHE T &Y
30 B¢ MHIAEFTRT AR ERBETABL For; B 23 LT AR RET

Bzl G, RAFETAE<IW . & 3-10 Z4* FREELERERAE TP LR F I

Wirz PR kI hok 392 £ 310 £ 3-9 L2 5IFk 4 Fie

(LRATREFHAEA) AR AG IR DA DR A SR R0 Bk % B
PRELTAERE S P SRR BER LR LRERR LD 00 LR

BE<3% -

121



%039 kR TE D

Pfle ik 1mRES

kLT 50
Boal | FRIE kg [ kR E | KM RE | kR E | k4R E
1 2 3 4 5
- i(4, t,) 1.25 % 0.68 % 1.19 % 0.52 % 0.29 %
, i(4t,)
wERTIE | T 0.50 % 0.66 % 1.15 % 0.52 % 0.37 %
e '
i i(A,ty)
&7 : 1.30 % 1.19 % 0.59 % 0.47 % 0.39 %
ig(4ty)
% 3-10~ R pfE i L 842 22 23 B %
e 1 R LRI/ TEE
F im(4, tn) 0.69 %
, Iim (A tmn)
s 3o | e mn 0.67 %
Fg ¥ 5 2 ie(/l, tmn) 0
¥ M 4.16 %
ig(A tmn)
Ry E B 0 =% BEUV 4 BRI 2 JRIRETRE ¢ 2B 2 L ETY

AT REMNE B AT E RKRZ

PEE 23

B

11 2 ] 3-28 5 2 3F L R BEHE R

M2 AT RFTFGFESE D AL ME 2 pHEE I TR S L19% > B EFF P (S5

%) o EUV & k& 5t & 13.5nm 2 7 /g & & 47 % 40 & 3-12 #7571 o

B2 A FET R T

vt 18 (#0011/#0013)

2311 kW pBEHL
A5 AXUV20HSL | & ¢

0.9724

0.9814

0.9866

0.9857

0.9739

0.9679

0.9608

O Nl OB |WIN|PF

0.9545

=
i
=F

0.9729

AP ¥4 2

Sﬂ
i
w

0.0119 (=1.19 %)
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1.00
0.99
0.98

0.96
0.95
0.94
0.93
0.92

& B AR

0.97 .

F3-28 ~ & Tt B R RALE RS %

% 3-12~EUV 4 % Bt r & 13.50m 2 3 R A 45 %

3R UR KR 2ip | wacnge | PEEEIESE ] g
& b RE(F(D) 1 2.090 43
kTRl B F A A 1 0.576 3
; Lo AT 1 1.187 7
jéﬂﬁ@ﬁ;ﬁé B 1 1.591 50
T AR B 1 0.019 50
H ok R £ Eml B 1 0.030 50
PSR B 1 0.001 50
B FF GEid sk B 1 0.057 50
i Sfe et B 1 0.200 50
» bt d B B 1 0.219 50
R B 1 0.035 50
& FRAREER(D) 1 0.972 98
i B 1 0.729 50
FTRALE &£ WA B 1 0.642 50
ERIE (A/W) 0.2194 $oxpd B 61
it BT TR 2.31 % i E F) S 2.00
BRI ETR 4.7 %
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(B) = & THCAETH %83 FEri® Bk 30(U02) | 2 6 3u3k # /R 3 {8 B it

mo DA AT SR IR R kS PR 0 WK E RIER R dod 53

# 5-3 ~ Brid ATt S8k PR bR Rk SRRt R

TR

RIH R e %

#g % 42§ © 10 MHz ~ 110 GHz

¥ Rl% % ¢ ##:10 MHz ~ 110 GHz

ﬁrm’ﬁ%:".xé BNl
10 MHz to 20 GHz >12 dBm
20 GHz to 67 GHz >4 dBm

B e
>15 dBm @ 4 GHz
>10 dBm @67 GHz

b Al S

10 MHz 3 30 MHz <-103 dBm
30 MHz % 500 MHz < -115 dBm
500 MHz z 30 GHz < -125 dBm
30 GHz z 40 GHz < -120 dBm
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. 2-1.BIPM CMC:s, http://kcdb.bipm.org/appendixC/default.asp

SEMI F057 — Specification for Polymer Materials and Components Used in Ultrapure

Water and Liquid Chemical Distribution Systems

. SEMI F104 — Particle Test Method Guide for Evaluation of Components Used in

Ultrapure Water and Liquid Chemical Distribution Systems

The US patent US20200105889A1: Contact Structures for Gate-All-Around Devices and
Methods of Forming the Same, TSMC, 2019.

R. Vest and S. Grantham, “Response of silicon photodiode to pulsed radiation,” Appl.
Opt. 42(25), 5054-5063, 2003.
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OF & |8+ » A ER =S 20 %T;stm;,\ﬁ%ﬁ Ho ¥ 3 Ak w- ERIEM o MER S YT 22 k2 035,097,207 &~ 0 kI & 5 60%HE
(77 3,058,324 ~ R ) o
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S BT R EATERE | BREE(L
g |[FSRESTRRLLAERES | ERERCD 179,820 | 179,820 | 107,892 | 109 | i & © fc# 179,820 = o
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A B R R 2R R . A E B IRk 42
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e e s £ L A )
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(2.1 X3 BHMFEAIL 355 (MSVPL > ~ICT2 & ~ i 4 2 15>)
(32 T BHMFFE R AL 12265 (MSVPO > ~ICTO i ~ HirdR 2 6 )
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Yearly Project Outcome:

® To realize and keep the designed framework of global mutual recognition, and
to establish the international equivalence of national measurement standards.

(1) Completed yearly planned work items for being continuously registered to
the databank on BIPM-KCDB website, to confirm the strength of our
country’s metrology technology and keep the international equivalence of the
highest national standards.

<> Completed the participation in 6 international comparisons among which
1 international comparisons were piloted by NML and 2 comparison
results already published on the journal Metrologia. Within the framework
of CIPM-MRA, it shows on BIPM-KCDB website totally 117
comparisons registered to BIPM-KCDB Appendix B with 84 comparisons
completed and another 33 comparisons still in progress.

< 298 calibration and measurement capabilities (CMC) items have been
registered to BIPM-KCDB Appendix C.

<~ In order to successfully promote the International Mutual Recognition
Arrangement as an honorable and dutiful member, we proactively
proceeded with third party accreditation, along with peer assessed
traceability of our measuring systems in 2 metrology areas this year.

(2) Continuously keeping the interrelationship among the international
metrology institutions to maintain and reinforce the international NMI brand
impression on our strength in NML.

<~ Participated in the related meetings of Asia Pacific Metrology Programme
(APMP) and the International Committee for Weights and Measures
(CIPM) for assisting the linkage and operation among the Regional
Metrology Organizations (RMOs).

— Holding the position of official observers in four consultative
committees, Consultative Committee for Length (CCL), Consultative
Committee for Acoustics, Ultrasound and Vibration (CCAUV), and
Consultative Committee for Photometric and Radiometry (CCPR) ,
and Consultative Committee for Mass and Related Quantities (TCM)
by CIPM.

—Holding the position of Member of Executive Committee (EC/APMP)
and the chairmanship of Technical Committee for Mass and Medical
Metrology Working Group for assisting the operation of APMP.

—Being voted officially as chairmanship of APMP Technical Committee

197




for Materials Metrology (TCMM)Working Group.

® Continuously perfecting the standard transfer from the highest national
standard, providing calibration services to support ten billions TWD dollars of
inspection, certification and testing market.

(1) Maintained the highest national material measures and measurement
standard to provide the quality activities required in our country’s
metrological traceability hierarchy.

<> Maintained the measuring systems in 15 metrology areas and associated
environmental facilities to ensure regular operations and service quality of
NML, providing 4690 primary calibration services, and to transfer
standards and provide secondary calibration services, test and certification
nationwide, and that accrues to more than ten billions TWD dollars of
inspection, certification and testing market annually.

< Provided 134 international calibration reports in English edition certified
under the CIPM-MRA framework to issue manufacturers internationally
certified calibration or certification reports for the expansion of
international market.

<~ Strategically completed 4 system renewing due to expired use or
equipment malfunction/decay and 3 system improvement/refinements to
keep the systems in stable service quality and in precision.

— Complete the heterodyne interference measurement technology of the
shock vibration primary calibration system to make it in line with the
international technology trend, which can improve the accuracy of the
shock acceleration measurement, save the system optical path
alignment adjustment and improve the system stability. The
measurement uncertainty is reduced from 0.8 % to 0.75 %.

— Accomplished alternative calibration chain for candela realization
and luminous intensity calibration. Utilizing detector-based method for
standard transfer and candela realization, a V(A) detector is the now the
calibration artefact and is traceable to the Cryogenic Radiometer
System (a primary standard). The uncertainty is reduced from 0.8 %
(/=1.97) t0 0.43 % (k=1.97) in the range of (70 ~ 10000) cd.

— The data acquision methd during calibrate in NO4 system has been
improved. By importing machine vision image recognition is changed
from manual to automatic. Using the idea of meachine learning, the
accuracy of image recognition can up to 99.5 %, and it improve the

efficiency of calibration.
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— Completed renewing/replacements for the system equitment of
Nanoparticle Functional Property Measurement System (D27), Force
Calibration System (NO3), Microwave S-parameter and Impedance
Measurement System (U02), and renewing/replacements of gas supply
equipment of High Pressure Gas Flow System (F05).

(2) Disseminated metrology technology and knowledge to train and cultivate
the domestic manpower in metrology.

<> Completed holding 2 technology disseminating activities on EUV light
source and nano measurement technology application.

<- Completed 4 metrological education disseminating activities for 147
participating persons. Through the teaching aid trial experience activities
it allows teachers and students to understand the fundamental science
concept of metrology and the importance of measurement standards.

<> Completed 10 rural metrological education disseminating activities in
Penghu. A total of 3 schools and the public were invited to participate,
with a total of 4,990 people participating.

<> Completed holding 12 training courses for 285 attending persons in
advanced professional fields, and issued expertised metrology journal for
6 times, which promoted the establishment of concepts and knowledge in
metrology and quality for industry and laboratory employees, thereby
improving technology and product quality.

< Completed 40 batches of business exchanges, totally 182 people from
domestic and foreign visitors, for promotion and introduction of national
measurement standards.

® Enhancing international competitiveness of the semiconductor industry.

< Developing the "advanced process critical dimension measurement
technology"” required by the semiconductor industry for advanced
inspection. Providing non-destructive inspection methods, thickness
and critical dimension analysis, for solving the measurement accuracy
problem in 2 nm process.

— Complete the production of the test sample with a line spacing of 50
nm and the related X-ray diffraction simulation, and find the best
incident angle range of 0.1°~ 13.7°

—Complete XRR prototype alignment and OM optical path verification,
so that it can be aligned with 50 um x 50 um pattern size

—Complete the N2 process line pitch GISAXS signal simulation study,
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simulate the GISAXS signal with the line pitch of 49.9 nm, 50.0 nm
and 50.1 nm respectively, and then analyze the simulated X-ray
scattering signal in the Q space to obtain the line pitch. The line pitch
are 49.906 nm, 50.025 nm and 51.105 nm. The experimental design
framework can be used to resolve samples with a line pitch difference
of 0.1 nm, and the resolution is < 0.1 nm.

—Complete the 5 repeat measurement of the scattering signal of the 50
nm line pitch. The line pitch are respectively: 49.50 nm, 49.62 nm,
49.65 nm, 49.61 nm, 49.65 nm, and the measurement repeatability is
0.06 nm, achieving the project target measurement line pitch 50 nm,

measurement repeatability < 0.1 nm.

< Developing the metrology for nanoparticle with diameter < 20 nm and
number concentration < 1x10° cm™, expanded uncertainty < 5 %.

— Applying ICP-MS for the concentration measurement of gold
nanoparticle with diameter of 15 nm.

— The uncertainty sources such as particle number, systematic transport
efficiency, paeticle diameter, dilution factor, sample flowrate, amd
particle density are considered.

— Under the number concentration of 9.93x10* cm™, the combined
standard uncertainty is 3.31x10° cm?, and the relative standard
uncertainty is 3.33 %.

— Generateing online, calibrated nanoparticles with diameter range of
(5~20) nm, expanded uncertainty < 10 %.

— Applying DMA for the generation of sodium-chloride nanoparticles
with the size control.

— The uncertainty sources such as the geometries of particle classifier,
applied voltage, sheath flowrate, slip coefficient, air viscosity, particle
charging, and diameter verified value.

—The 5 nm-NaCl particles are verified with the diameter of 5.43 nm,
combined standard uncertainty is 0.03 nm and relative standard
uncertainty is 0.57 %. The 20 nm-NaCl particles are verified with the
diameter of 20.7 nm, combined standard uncertainty is 0.12 nm and
relative standard uncertainty is 0.58 %.

< “EUV radiometry measurement technologies” have been developed for
EUV lithography used in the semiconductor industry, providing the
metrology standards demanded for exposure dose determination. It is
intended to assist the industrial companies to well control the lithography
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parameters and to increase the product yield.

—EUV optical sensor responsivity measurement technology for EUV
lithography. The traceability chain of EUV optical sensor responsivity
standard have been built.

—The wavelength range is (13.5 £ 0.5) nm. The dynamic tange is (0.3 ~
0.7) uW. The repeatability of EUV optical sensor responsivity is = 2
%.

® To comply with the law enforcement agency for proceeding in the legal
metrology technology study for drafting and revising the technical
specifications in terms of legal metering units (devices).

< Evaluate the need and feasibility of static electricity meters for civil use,
and complete the draft revision proposal of the "Technical Specifications
for Type Approval of Electronic Statice Electricity Meters" as a reference
of the national type approval technical specifications for static electricity

meters.

< Accomplish the battery metering research of electric locomotives as
technical references for the government to make electric locomotives

charging/swapping pricing, certification standards, or regulations.

< Complete the development and announcement of the CNMV 206
technical specification for the verification and inspection of the Air to
Liquid Volume Ratio tester, and according to this specification, with the
required functions of the Air to Liquid Volume Ratio tester, the verification
equipment planning and evaluation are completed, and the verification

process and management structure are complete.
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ummol/mol ummol/mol E 2 &
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CsHg in Ny : (0.1 to 50)] GC3Hgin N2 : 0.2 % CH4 in
mmol/mol t01.0% N>
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CF4in N, : (100to 3000)] CFsinN,:0.1%to SFs in
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N,O in N, : (100 to N,O in N, : 0.5 % N,O in
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(2) (CO + CO; + C3Hg) in N3|(2) (CO + CO; + C3Hy) EN2)
CO : (5 to 40)]| inN; EI - |
mmol/mol CO:02%t00.8% (CO+C
CO, (50 to 160)] CO,:0.1 % to 0.5 0,+C;
mmol/mol % Hg) in

N>
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s | c1p| | MMOV/MOl NO in No: 011 %| | _ o
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RIEZH
NGE IR
RS- ”\
28
- (1) 3 to72 E(120°to 5% 0.15" .
RKAER " (2) D ERE
21| D07 |(2) 0.1° to 360° (2) DEH - 0.20 84.06.30 ] 5 | 13 5 11 | 6 o
F&% ] . OER-E:
(3)3 to72 E(120°t05°)|(3) T 2 M B 82 (g o 5 52
1) : 0.04" o
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