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Optimization of Critical Dimension (CD) Measurement Metrology

Student : Min Hsien Huang Advisor : Dr. Chia-Fu Chen

Program of Semiconductor Material and Process Equipment
National Chiao Tung University

ABSTRACT
The minimum width in the semiconductor process is called the critical

dimension(CD) generally. The CD monitor in the semiconductor industry is
usually using sample survey to measure the CD value, so as to represent group
CD value. It is the most important topic when the CD more does slightly, may
allow the variation is also smaller, therefore the sample survey about the CD
measurement can effectively .demonstrate.group CD value .

The primary substance-of this research is to establish a estimation model to

choose the optimization of CD measurements. The process of this estimation

model is : 1. Defines purpose of the CD measurement; 2. Choice the CD

measurements that want to estimate; 3. Establishes each experiment parameter;
4. Manufacture exceptionally wafers; 5. Measures the CD value after advance
process control system feedback; 6. Establishment the estimative criterion; 7.
Carries on the estimate; 8. The estimate result and analysis.

According the process of this model, focused on the dispersible
measurement, 9 point measurements, 8 point measurements, 6 point
measurements these four commonly used CD measurement and analyzed. The
analysis result that the optimization of CD measurement is the dispersible
measurement. The dispersible measurement main characteristic is to cover

process index and SEM loading after both sides, in each estimative criterion has



a more balanced performance, therefore comments the estimate result for the
optimization of CD measurement

Following the process of this estimation model, can estimate the different
CD measurement by objective and quantifiable, estimates the optimization of

CD measurement to conform to the demand.
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FRBALALSLI  ATETNBLASZ S BEFLRM Bk E
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BRFHE S £ 2 2T TS P foF)5 ok dic o

2.5.1.3 #]3 & #7(Factor Analysis Method)

FrREBEHY BB PFF h B 5% d 2 R~28 7 CE
BMAFEERD B FREL DL PIF L B AF- M - B2

F_&

BB FAE S ARG i KA LTS AR LR
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FlF AT E L A A TN Rl A F AR E K- B E ok
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2.5.1.4 # & & #7(Cluster Analysis) :

¥ A 47 2 - faficiE A #2 (Numerical Taxonomy). 5 iE 7 % & B 4E L

AR > R At E g R LR EAR IR E & Bk

- HEP o FEF AT AR F LA R RN T op R

|~

5
P
F_&
%?

B RBEEHE LA S SRR - BEEPN PRENLG B

B ehle B2 (Homogeneity) » @ 7 e 35 B L 20 A1 % & R T2



(Heterogeneity) » 8973 e T4 085 & o

- R A AT A A A X5 P & M (Hierarchical) ~ 2215 & 14
(Nonhierarchical) » # @ 2bps B f2 3% 4452 2 4 & (k3 * R 7 H %
A TR AT T R EIT S RIF R EEE A4 2 L £ R
RRPEOTOR o AR EE AT 2 F R blde B - R s

> s T swarddk | R 25 o AR LB EFEET ST

F_*

FREA) IR T RSN Aotk MR RIETIE A R EL

17 M AR s FFE(HL1000 2 F ORI EGE T ZERE A SV R AT o

AT ED 5o B P IRGARRARRE T I v hiRAR P L E B foF * o
BECTURTNFLI G AP FFH CASEF MBEE
PATRER S FRARAI G AT URELLLET o B A B H
W~ EEE GO L R S .
BRI EALG - LB R PR AT e S A w A AT

T3 A7 RAF A AR BOEG  BEHER o A5 S

22



ERE S EBE R SRR S S L et ok S IS o Tl e

REFGAOE R > PR o B AR T g AR RAR

N
o1
N
A

+

IR A
% & p] ;45 (Multiple Criteria Decision Making, MCDM) £_¥ 12 ¥ e+

Rt LR TN SRR R E TN § JIE

—\

PO k- BYEA S ERER- B AL

2.5.2.1 % p &4 ¥ (Multi-objective Decision Making)

SPHERAK VAR BARFEEAT A L 0 v anEE B
Eh gt Sl vodbE B EE s A- RGP aNgERA o #3
2o @ P RRPEFARNP > AR F IR ERDES o B2

0

ERERAFTEI R KiFit ST H AN fuﬁﬁkgﬁﬂ%&;‘i—‘ﬁiﬁi@; A
WAFen T B FlE R~ o AT 0 5 PRGNV A2 %

A£G B SRR 2 g T e 50
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2.5.2.2 % %4 (Multi-attribute Decision Making)

FRMEARK T EE FTE AR TR LR TR
5 A2 o 6)4-AHP [Saaty, 1980] > i * G ABF A2 E P
- PERRAETG LB HEIEH  REF TN ET S &
PEREDS R o BT A %Jﬁﬁ—«‘iﬁ—ﬁ\? ¢ drs P Y G MLATh o
FHRMAR G AR F B A RipaIlhe B R AR B

Bt ke Gle - BRAIE LAV AL 7

.3\
ik

-4
o sy

YRS Gl e 1 T

N
rmk
&
RS
B
|l

LEHRER A BT AR R ZoE g
TR HPIZF o et AR - TR BEA T RS T ke
T L R € & 7 P AR enE g 3 ehP~ 34 (Trade Offs) 2 % o
2523 % #&p|3 2
(1))WSM (Weighted Sum Model » 4 #:2): % * B p £(H 2B A it

KR B B P HR(5 AR R R R E AR g
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REBAT AT e B) o bR Y o F - BERBEAFT - BE 0 L

R Do AR E R A - BRERE R T R ST R R

|

- G ReE - BRI R RFUBEREL TV EE - B RARELS R

B EAE - S k2 WEALA M R A A 2L F -

(2WPM (Weighted Product Model) © & 02 4c 4272 :E 22 % d ~ - ie F]
LR HBE T ZT UK S RERE R 11T e
IR0 A B APRT (72 K o

(3)AHP Method ( AnalyticsHierarchy Process Method > & s 4 4772) :
Satty(1980) # 74k 2. f B i i = 3 T h L B RERE R 4 A LT e
J o BB BT REA O BT VB E B s aufp L p b
d At RELEDPHELD 4 NEE ERBELEEF T X5 4K
g 2 ke FAIF - REER AT RPN A RET R ehe Bl 2 S

GentdL > 2 @ o) 2 0.1
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31 HMIKRE

3.1.1 #i&s 5 (Stepper) :

—~—

Nikon E14 # 24 5 » 1 B #uo a8 75 el R L@ 4g o

Scanning reticle Stage
Max. Scan speed 1000mm/s

Stage accuracy 0.6nm

.

Focus System Elﬁj

Real time measuring

*High power KrF laser{cymer6400)
Repetition rate :2000HZ
Average output power 200

2
Q.{\ . .
: *Projection Lens

Yariahle NA=055-0.68

{in the slif)
‘ Projection Lens

Auto FocusiAuto
Leveling Optics

X-axis 63 -3l

interferometer

Y-axis
interferometer

B 3-1 Nikon & 4 & & 4 B

3.1.2 f@ﬁ%ﬁ% & (Track) :

o

RS
o
—

TELACT-8 @ 5 > 1 & 5 i F M A f TR

T WA -
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e

Developer
Bl 3-3TELACT-8 @4t & i & %M
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AR R RGP

FRAESFT o AP HRET D O POTR COE Sl R - R
ARNRTLE AT HRAAML A FBIcA PR~ LIFGFEE )P R - i
AWM WERAFHREEFIHTRLALE o

NF &R AP e 20 248 o (Stepper) - @ﬁi%ﬁ;& & (Track)¥r SEM # =5 >
MR RS EER P2 LR

FHREMD T EASFAZFGRFFLAR) - FRFAZKERZTAZE

S4TSR E i S P

32 THEAM &

AR AT AR RBP4
% ¥ (Mask)CD % 3+ & : 0.22um
CD p & & : 0.255+/- 0.02um

&R Fuk 5tk fe (Bottom Anti-Reflective-Coating, BARC) : DUV42P-6_% &
0.06um
% Fe_(Photo Resist, PR) : SEPR-402_% & 0.593um

T8 R $uk Sk 1E (Top Anti-Reflective-Coating, TARC) : Seal-Al_% & 0.04um
g% -k i¢ & (Exposure Energy, EE) : 25mj

& #E(Focus) : 0.1um
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3.3 R &WHFRRR
3.3.1 #lzi 4 454 CPK
R R A > AR Y s Ry o AR B R F TS
- HEBIRA LS FERT o T IS T e iRk Lk R dicdy o
BreR 2 HHmE > DR H R8> 03 U2 5 s Rz ¢ 4 (Statistical
Process Control, SPC) & 32 » * 1 &z @ AR 8 T4 o @Aza 4 35 #(CPK) i+

TR E R fl’r';J[’Flﬁ:o

i A 'f EARHE

>

4 G{SIEHEE »
<« HFEAE ”

B 3-4 sty
Ca: fapirmk = (T5E-p H&E)/ (Rt £/2)*100%

CaisTimEep ﬁr"‘fﬁ 4

J
(w
]

LB R RrEr- LepRfad o e T
a2 et BE4%) > &7 Wieis

BAxE @ CaidoiEe
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Cp: B At R = (Rt L)/ (6 RAEE L)
Cp aRfe 2Lk 6 iRl L 1o R L L 2 clf2 PR &

) 2.

FREEAR] AT UM RREARGE > CpEH A
CPK: @iz 4 dp#k =(1-[Ca|)*Cp

)
—~ |Bp ©

332 & 2ERE

FORMM AR AL S Bk PR RAES ISP F -

v

pPw s b BT 2L 50 CDbar % 0 & 252 CD AL A 5 & Rl
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AR HIEG2 4 FERR G ERB CD 2EEE Y 2 AP 4ok
CRIENER el R &

2 31 28R 2ERE N CDIERE P 2 fpytie

BN BRI
73 FrE R 2,6,15,19,23
8 K= HRN* 4,9,11,12,13,14,19,24
9 Rk 4,9,11,12,13,14,15,19,24
6 R EHHEE 2,6,10,15,19,23

333 E#HFH2 CDEBIZ

COEBI>iEiHF-F4

503k %5 B9k % (Shot)» # — B shot £ 1~5

RS

Z.CD o &R HFL * i@z shotz shot f 7 28 > 2577 i 2
CDER?iZ5 AHTE R 8 BLEdRl2 ~OBLERIZ ~6BLERIZ > T
:r~wJ-+ ASEEERGES G ERP

(D)A4cERLE£R> 2 5 HF¥3 A~ 2 5% shot> # [ shot £ ] =
EAAApR o A3 ZIRBEIFER AN EHECD B2 FlF o hokfeis
B~ SRR S 4% % #93 +(Lens Uniformity) ~ -k T 2 4 (Stage Leveling) % >
i E RS FICD M- f2 &g ke b ER5 2 & RIEER > B 2P

CD g2 @Az 4 4y B CPK + € s §ip| = 2 978 12 CPK i ¥ Flg

TRl B CD M- e g T SRR - ASER A
RS 0 AR ET S CD RS

()8gE iz Ep>iz 5 EHFFE 4B shotz ¢ wshotph Hz- &
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o4 gE? wshotH s 34T ARP 2 EILT

By EREE R4 2 shot p E_F -k 2 ¥ (Stage Leveling) - 7 i 7] &

7 & shot ¥ < gL s 2 & 4040 7 353 4 (Lens Uniformity) » ® & P 8 gk#-

ERRSPERF - P SEM A it -

Notch

Bl 364 Fc & Pl

Notch

B 3-7 8 g&pli2
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(3)9 =& pliE  Ep
EE S St
B FlP o shotd %48 - 2 CD>

TlenE ¥ s 2B 55 LRE

35 3 M (Lens Uniformity)2_ £* 4%

N

FERE MR NG SEM A R L 2

BEZ e

= L 8ELE P

-

) P S

Notch

Bl 3-89 8%

BES

(4)6 BEE RliZ ¢ 2RI E Z ARTRRNE 2%

WENSMER=E L SR BT LA RHPY oS

shot p 4p fF i &

o g3 N RS N, v § ol

Fi- EMMEEL o T AT s RE
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Notch

Bl 3-9 6 B2 RlZ

334 HLREE

FPECDEZ AR > B EL TRINCD 7 - ReFulgF A 7 5 kT
£ % (Leveling Issue) ~ 4% & 32 3 ‘B (Lens Uniformity Issue) ~ :# % £ % (Edge
Issue) o A F %A * FE =B RER EHUAFE > HirTAe A CD R ¥
Mg HFL 108 WEEEHRE A
(1)-k-= B ¥ (Leveling Issue)
(24 * 23 B «# (Lens Uniformity Issue)
(3)i# % 2 % (Edge Issue)

(4) s & B « (Total Issue)
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3.3.5 £iRl% =
fI* B 3-10 2 Fohinfe Bk TR B PHIBF 4GB F oy

LEFEe BCDEF M A2 SHF AN A FERZZERE - » HFHA

~ 2. 32 2. N2 ,‘1 4L 212 = EH 3 s —:‘J. 55
BTN E BRI ERE > Bk AEET APC i s £4F B3 o 3o
= S o2 N . ’ 2 = _EL 217 W s 27 N "‘: £
REFANE AP SN o L UATOR B RS T B4 EHAE

M0 RFlYmest TEINe 2 CDEVRAFTHRZFTH > B & -

7

Il

ERH%EFrAER D NERIHRACDE 2 CD -

B1 FwaferiEA 2 H1HH 21 wafer2 SR HIH
\
APCEHE 1 Fr ol i
/
=2 waferif A BHIHE 2 2F wafer 22 B #IH
\ —
APCZ 582 [HlfEE

v APCE H 9 EIEE \/

=510y waferi A& HHE =10 waferZ e B HllE

Bl 3-10 § %% Z ik A2

3.3.6 FALA

¥ o CDREFMEFHR2Z T8 28 CPK~ 4 CPK~ 4
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2 > 58 CPK 4% ~ CD 4z 1! %% (Out of Spec, OOS) 1 *& » £ 4r » SEM £ 7|

¥ RE PR Hi e REEAZZ CDERSE -

34 &7 %i-E plE
3.41 -k & ¥ (Leveling Issue) ¥ 2%
kEE g R AT A2 A ERF - BRKE(Shot) = +
@ CD eh AR % 3 - o gd s T AR I RIEATH shot v #x [

b oshot po o g ERPSAF RS -

B 3-11 kT2 ¥ 7 % B

RIE10 ¥k FRF L @7 29 &=L OD £irl2 % £ ik 0 F %

ﬁ‘%?ﬁuﬁi » ¥ 2P P E APC AR S o 2 7@ CD &R BRI e

TE e
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I gldga 4 gl B 2

R RERT B FRT w46 CD £ RS N

Z e 2 2R CD 2 CPK o %8 2478 RliZ 2 6 28 BliZ 2 tk & CPK

2 2B CPK R#E- 3> 27 CDEPRZZEZH2H A LM HGE -8 2E

Bl QBEE RIZ 7 it 2 A CPK» 24k & 27 288 CPK A% # 4 » £ 7

@5 B CD £ipl% 2 A CO 4l R 2SR AL &
%32 kT2 W 2%CDEPLESE
7

Bl H 8 | Slot#l | slot#2 | Slot#3 | Slot#4 | Slot#S | Slot#6 | Slot#7 | Slot#8 | Slot#9 | Slot#10
P Il 10.2539 | 0.2560 | 0:255540:2528 | 0.2575 | 0.2522 | 0.2556 | 0.2509 | 0.2598 | 0.2477
L 10,0012 | 0.0075 | 0.0049--0.00451:0.0068 | 0.0069 | 0.0053 | 0.0044 | 0.0042 | 0.0043
BB Il 10,2561 | 022560, 0.2561 10,2569, 0:2563 | 0.2564 | 0.2574 | 0.2555 | 0.2566 | 0.2551
s 10,0061 | 0.0059 | 0.007670.0050 | 0.0061 | 0.0067 | 0.0072 | 0.0079 | 0.0053 | 0.0054
O ki T [0.2557 | 02561 10.256240.256410.2564 | 0.2558 | 0.2581 | 0.2541 | 0.2584 | 0.2532
L 10,0058 | 0.0057 §0.007410:0049 | 0.0058 | 0.0066 | 0.0068 | 0.0075 | 0.0050 | 0.0051
o s T [0.2538 | 0.2578 | 0.2546 | 0.2548 | 0.2553 | 0.2542 | 0.2543 | 0.2526 | 0.2593 | 0.2484
L 10,0011 |0.0074 | 0.0044 | 0.0040 | 0.0064 | 0.0063 | 0.0048 | 0.0039 | 0.0040 | 0.0043
= i H8r | Slot#] | slot#2 | Slot#3 | Slot#4 | Slot#5 | Slot#6 | Slot#7 | Slot#8 | Slot#9 | Slot#10
s T 0.2536 | 0.2567 | 0.2548 | 0.2547 | 0.2567 | 0.2525 | 0.2573 | 0.2540 | 0.2596 | 0.2504
L 10,0051 | 0.0054 | 0.0064 | 0.0063 | 0.0056 | 0.0066 | 0.0063 | 0.0056 | 0.0044 | 0.0054
3 BRI T 0.2536 | 0.2542 | 0.2548 | 0.2547 | 0.2527 | 0.2535 [ 0.2533 | 0.2530 | 0.2551 | 0.2534
L 10,0051 |0.0054 | 0.0064 | 0.0063 | 0.0056 | 0.0066 | 0.0063 | 0.0056 | 0.0044 | 0.0054
o s Tl [0.2536 | 0.2547 | 0.2548 | 0.2547 | 0.2532 | 0.2535 | 0.2538 | 0.2520 | 0.2566 | 0.2514
L 10,0051 | 0.0054 | 0.0064 | 0.0063 | 0.0056 | 0.0066 | 0.0063 | 0.0056 | 0.0044 | 0.0054
6 i T 0.2536 | 0.2572 | 0.2538 | 0.2567 | 0.2552 | 0.2540 | 0.2558 | 0.2560 | 0.2586 | 0.2504
L 10,0051 | 0.0054 | 0.0064 | 0.0063 | 0.0056 | 0.0066 | 0.0063 | 0.0056 | 0.0044 | 0.0054
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73 BB BRI 9%’[‘5 M 6%: T

Bl 3-12 -k *+ 2 ¥ 9 % CD 2 CPK

342 4 %3535 2 ¥ (Lens Uniformity Issue) g =%

rkrl"._F.i',. Ljitx

_@;ﬁf

:‘.}FE{E %:y(_q.__ 'I;;FF"'U ﬁ:(ShOt)P\

oo [f]_H Rim*TF shot =
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\..s

WiF10 #4523 #BH]FJI"QQF*@%LIPNCD&/?J /i‘ll’li%}%

F NI T RRIIIGEAPC v > LA CD £R]2 2 2RIk &

=
\\q‘-&.‘_

S

i
o

I fAza 4 ity o REEF I EFERT o2 ECD 2R
SN2 HEARE 2 CD2Z CPKe %87 A 4cBR22 6 2R 2 k4
CPK 2 > % CPK -k - 5% » 27 CD #3282t 2 BiE -8
LERZE OBERIZ G 2 A CPK» itk &2 248 CPKAEE A >
1 ien A CD 2R 2 2 A CD it » it 2Pt 227 it o

% 33 H/FHIBEFVFHRCDERISH

H = EeN gl ﬁl

Bl H 8 | Slot#l | slot#2 | Slot#3 | Slot#4 | Slot#S | Slot#6 | Slot#7 | Slot#8 | Slot#9 | Slot#10

Tl 0.2561 | 0:2544 110.259717012512 {0:2593 | 0.2514 | 0.2577 | 0.2505 | 0.2618 | 0.2467

Y -
FEESE | (0.0065 | 0.0069 [0:0063 | 0.0066%| 0.0049 | 0.0070 | 0.0021 | 0.0029 | 0.0042 | 0.0037

T ]0.2563 | 0.2564 | 0.2556 | 0.2577 | 0.2560 | 0.2565 | 0.2573 | 0.2551 | 0.2567 | 0.2554

TR —
FEYESE 10,0042 | 0.0049 | 0.0043 | 0.0037 | 0.0043 | 0.0045 | 0.0044 | 0.0048 | 0.0040 | 0.0036

IS 0.2554 1 0.2559 | 0.2559 | 0.2566 | 0.2561 | 0.2558 | 0.2580 | 0.2531 | 0.2589 | 0.2518

e
FEVEZ 10.0047 | 0.0054 | 0.0041 | 0.0048 | 0.0049 | 0.0055 | 0.0042 | 0.0054 | 0.0039 | 0.0038

fifi0.2550 | 0.2556 | 0.2567 | 0.2531 | 0.2561 | 0.2539 | 0.2555 | 0.2502 | 0.2617 | 0.2474

6 BB [
FEYEZ 1 0.0064 | 0.0062 | 0.0061 |0.0065 | 0.0061 | 0.0064 | 0.0027 | 0.0041 | 0.0041 | 0.0034

= i H8r | Slot#] | slot#2 | Slot#3 | Slot#4 | Slot#5 | Slot#6 | Slot#7 | Slot#8 | Slot#9 | Slot#10

il 10,2551 10.2554 1 0.2578 | 0.2526 | 0.2587 [ 0.2516 | 0.2593 | 0.2541 | 0.2614 | 0.2493
57 ks

FEYESE 1 0.0057 | 0.0049 | 0.0045 | 0.0048 | 0.0050 | 0.0062 | 0.0047 | 0.0061 | 0.0039 | 0.0051
i

8 N fifi 10.2551 | 0.2554 | 0.2558 | 0.2561 | 0.2532 | 0.2546 | 0.2543 | 0.2541 | 0.2564 | 0.2543
= lgl‘\ 5+

FE¥EZ 1 0.0057 | 0.0049 | 0.0045 | 0.0048 | 0.0050 | 0.0062 | 0.0047 | 0.0061 | 0.0039 | 0.0051
il 102551 10.2559 1 0.2563 [ 0.2561 |0.2542 | 0.2551 | 0.2553 | 0.2531 [ 0.2589 | 0.2513

9 BfEHHIE
gﬁ FYEZ 1 0.0057 |0.0049 | 0.0045 | 0.0048 | 0.0050 | 0.0062 | 0.0047 | 0.0061 | 0.0039 | 0.0051
5l 102551 10.2564 1 0.2558 1 0.2556 | 0.2572 | 0.2546 | 0.2578 | 0.2551 [ 0.2619 | 0.2503

6 B ——
FEEZ 10.0057 | 0.0049 | 0.0045 | 0.0048 | 0.0050 | 0.0062 | 0.0047 | 0.0061 | 0.0039 | 0.0051
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Bl 3-14 47323 & ¥ 9 % CD 2 CPK

< ABF T - ROQREF RES
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FWiF10 PFHE A HF > ¥ 2P %2 CDERZ 2

HFpoAz > ¥ RRITIE APC w AL > LA CD 2Rl 2

—_

L
B o

En
il gWAR L S
2 A% 28 CD2 CPKo 2% 87 23782 -6 28

2 oELg P2 etk A CPKR BT R 2472 RZE0%E

c1 EL

E ORItk A B2

Bas KRG F T w46 CD

i R

7

BliE ~ 8 BLE PIZE

B2 ch > 48 CPK

B L > 4 7EA B CD BRI 2N ARG o
% 34 5B V7% CDERRES

Bl H 8 | Slot#l | slot#2 | Slot#3 | Slot#4 | Slot#S | Slot#6 | Slot#7 | Slot#8 | Slot#9 | Slot#10
P T ]0.2512 | 022556 [0.2532:10.2536 [0:2536 | 0.2528 | 0.2528 | 0.2519 | 0.2565 | 0.2478
ez 10,0056 | 0:0060 10.007340.0053 | 00044 | 0.0053 | 0.0080 | 0.0028 | 0.0061 | 0.0059
BB Tl |0.2526 | 022578 £0.2515-[0:2588 [0:2517 | 0.2575 | 0.2532 | 0.2565 | 0.2533 | 0.2553
L 10,0058 | 0.0062 F0:0055 100055 | 0.0040 | 0.0029 | 0.0063 | 0.0052 | 0.0046 | 0.0055
O ki T 10253102569 | 0.2535 0.2573 [ 0.2529 | 0.2559 | 0.2552 | 0.2539 | 0.2560 | 0.2528
L 10,0057 |0.0058 | 0.0060 | 0.0052 | 0.0038 | 0.0028 | 0.0066 | 0.0049 | 0.0048 | 0.0053
o s Tl 02514 | 0.2567 | 0.2538 | 0.2536 | 0.2530 | 0.2534 | 0.2522 | 0.2516 | 0.2573 | 0.2474
L 10,0051 |0.0067 | 0.0067 | 0.0047 | 0.0042 | 0.0050 | 0.0072 | 0.0026 | 0.0055 | 0.0055
= i H8r | Slot#l | slot#2 | Slot#3 | Slot#4 | Slot#5 | Slot#6 | Slot#7 | Slot#8 | Slot#9 | Slot#10
S TS 10,2517 | 0.2580 | 0.2527 | 0.2561 | 0.2543 | 0.2544 | 0.2557 | 0.2567 | 0.2574 | 0.2517
L 10,0051 [ 0.0051 | 0.0048 | 0.0046 | 0.0038 | 0.0046 | 0.0055 | 0.0049 | 0.0043 | 0.0047
3 BRI Tl 10,2517 102570 | 0.2517 | 0.2576 | 0.2493 | 0.2559 | 0.2507 | 0.2557 | 0.2534 | 0.2547
L 10,0051 [ 0.0051 | 0.0048 | 0.0046 | 0.0038 | 0.0046 | 0.0055 | 0.0049 | 0.0043 | 0.0047
o s Tl [0.2517 102560 | 0.2527 [ 0.2561 | 0.2503 | 0.2544 [ 0.2517 | 0.2532 | 0.2554 | 0.2517
EZE 10,0051 | 0.0051 | 0.0048 | 0.0046 | 0.0038 | 0.0046 | 0.0055 | 0.0049 | 0.0043 | 0.0047
6 i TS 0.2517 | 0.2575 [ 0.2527 | 0.2561 | 0.2543 | 0.2544 | 0.2547 | 0.2567 | 0.2579 | 0.2507
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