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2-3. EFEA ALEHA
- FFEA AF T 9 AFM, SEME AHgSte] ZEEAE S YrnTRAE F
F3te WS Ade.

- EEEAY A ATFHE S D oA wAHE T o ALHE A
Eia=g

2-4. IHj-& WA T2

s A ZE0) 5709 X (P~Ps) D YR~ SRS 4Fstd wg
7199 AF@H vlaste] dAnjge] wis 9 exAlo] ngHT

- 7% 99 (nput Data) A E : 57} DX(P~Py) B URW~) SATE A
- ¥]& 1A (Magnification Calibration) AE : 5712 IX|(P~Ps)ell tg AZ3H A
”% |aste] wil& wAgAF7E AlskE o] YEehfol i

- 23X WA (Offset Calibration) A E. :

5748 vnl(m~-mws)ell thddk Asa SAw<

Lo}oq o= BAAGT} AE] YER)ol AT

- CD E& (CD Correction) A E. :
(W~ tgk At 4
H CD ko] 4=t

uA Awe] (DE 2
oA 2oizl Wig 8 oA
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3. ¥A3 @ v 73 (Atomic Force Microscope) 57
.3 2049 o] THle WAL EEEFKRC-HMC-100) W 3 Zol 9%
gt U7z 4ol FHoR AR EEE 2H A &HEFE=T

AZAL A Ao met AEEH HAFH §31S AEstay EH
FAF BFE xF WFoE HdAsta Ve |TE HAsE $, Ul 57H7}

TF #FAEHEE AFM o|HAE A= (9 scan size: 2 um, scan rate: 0.3 Hz)
AFM A ZAL A Aol whel o]m]A] Flatten A& 3t AFM oW A|(Z1 &
4(a))E A=t} (Flatten 3] Al FHE 39S Leveling 3+c}h)

AFM olu|X[ oA Yxi¥ 7& S F4 3 1_53%:}4‘: (line proﬁle) =
d7g A FIHRONCNA ] Bgrol o3 AE H 4b)E &
13 59 o] FHOZHRE 20 nm Z—] ]°ﬂ 6H%H‘E‘ x5 HOEHE 57 X
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F AL A A8 v] 7 (Scanning  Electron Microscope) 37

- E9W 924 gl HMC(ME wH BEFEAE AR

TEA L] el FHor AXES AP
A ZFAL A Aol w2} Chamber pumpingS 78§ ghe},

- U TzA d4Ae FAor FEST

TR A olrAE de

SEM A ZFAL A Z A o] E}E}

3L A2 H

_O_
=

=
2L

2 Wl £(ex. 80,000x)°14 <2l 57

] ]| A& contrast proﬁlei H g3k}
1Y 33} o] Contrast proﬁle/] F peak A MO xZFS o] &3le] 57 FIhe]
B Pitch g2 A=) (Pitchd] AZF 99X 183 Fadin)
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—
o
N—
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5. BFEdE ol8d g A Cp =
@A A2l Agshe A&

ol MEnGAT, LA YAT 2 CD RA#ES de T

5-1. % Data ¥

- 34 9 4dHoA dojRl SAHZ S AFTH B ZEIYW W 1 Sheet(FHA Y
g AE)d 43}
- EEFQ BEEgx

htt] msreference.com/

Inputing Zone : Fill the biue cells
Enter Pitch data for the Magnification & Uncertainty(for sheet A) : KRC-HMC-100
No. Pl{nm) | P2(um) | P3(um) | Pd(nm) | P5(nm)
Certified value 1457 304.4 4752 6574 B52.6
Expandgi-& 1.00 1.00 1.00 140 1.88
1E ij 147.62 305.99 47926 662.88 25844 '
2 145.63 306.52 47873 660.80 85604 Wi W2 W3 Wil WS
3 146.35 30734 47849 661.33 85753 B I3 el " [
3 14671 30623 17829 66231 85852 N N ]\ﬁ B B L\ L\
5 146.84 305.45 477.40 660.42 355.86 Bk IR R N\ J
Average 146.63 30631 478.64 661.65 85746 .__p_L pa p3
sSD. 0.73 0.70 0.83 1.03 111 L * P4l o
Standard u 0.35 031 0.37 046 0.50 N — = - —
Enter Width data for the Offset & Uncertainty(for sheet B) or CD Measurement & Uncertainty(for sheet C) :
No. Wim) | W2(m) | Wiam) | Wiom) | Ws@mm) Unknovn
Certified value 26.4 9.7 538 66.7 79.7 No. Width
Expanded U 0.5 0.5 0.5 0.5 0.5 {nm)
1i(2) 0z 6331 7834 8053 10201 1 (3) §3.53
2 4801 6335 75.12 .39 10242 2 8050
3 43.62 6242 7319 87.3% 102.60 3 3294
4 4696 61.31 1307 88.56 100.63 £ 8122
5 30.07 62.20 76.46 89.77 102.63 3 8130
Average 48.79 62.56 16.04 88.53 102.07 Average 8230
sD. 1.40 0.73 1.41 1.13 0.82 sD. 201
Standard u. 0.63 0.35 0.63 0.51 0.36 Standard u. 0.20
No. of measurement| 5
<" 7. 8% A48 NE W SAF dE 4>
6
A1 QP-14-08(0)
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5-2. Hj-& 2173

1) W 2AZAT: 2F=E A JASBREP.cn) T SERP)= BlaLste] T3t

- UemiE e 92 JIS@ 9 EEESEE <1H 89 O dHHo] AlFdrh

- ZFE=EAA SAR s/ AA SAHUP~P)S SBE A" NEE 79 O)
of A3y, #l& nA AETH 8> Dol)oll A5o2 AHE o] ALAT

- A AZZ PP SABPHY A AN DOERE wlE&nAAS(F) 2
57 AE o2 AAHEn. (42, 3; F52, 3 Fx)

m = b1Pcry T by GRY
P—b (1 —b
PCRAIZb—loz(b_l)'Pm+(b—10) (*12)
_ (1 2]
= |— A 3
e (bl) (1 3)

A7 b WHEEAA Y 12 AT, b LEZA(Z] A ] dH)

- A9 HoE <O9 89 @ wlEnAHAT() ¥ FHESEU), @ 7E AL 2
FEFAA Y Ag, 8908 FFESE, 88 ARE, FEATE) ® 3A4
aE S Z:iJJr%kOl A5 072 ArEH)

() W& oA Wy

- wAE WlE&(M,: calibrated magnification)2 -8 8] &(M,,)° W& AT
()5 woteq dojxith.

cal f appl (A 4

o Expirarion date : 2023
Corp. ( Email : shkang/@lkimsreference.com & klim@krissrekr )

Result Zone ; Find the Calibration factor & its Uncertainty from white cells!!

5 [ Correction Factor of Maguification( 7, ) and its Expanded Uuncertainty :
@ f. = 09943 + 04 %
95% Couf = w

KRC-HMC-100

<% 8. W& nAH AE>
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53. 23X WA

(1) A wZAS: Yl |nl ASEBWicr)¥ S8, PlaLste] 7o

- UidjE el vHl IS# 2 EFEd s 1Y 89 @d A" AT

- EFEdAM S84 78] A" Ul SAG )= SRR 4Y AIE(CH 49
@)l A8, LA Y AE(TLH 89 @ol)oll Asoz Y E| ALtd

- URl JASUWer)™ SAUT)S AZ SAAAH DeZFE LA A GA s
(c) B 2857t Absom AAddn. (F52 Fx)

W, = b1 Wegp+ by 4 5)
W, —b 1 _bo)
Wy = —— = [—| - W, + 2 6
CRM bl (bl) m bl ( )
_ i - _b" Al 7
fc_ bl , €= bl ('"' )
-ARAH R @ A wAHAT() B FHAESEU), @ 7IE AL A3 A2
o A%, 20 BFRIAE, 20d ARE, FEAGE) 2 © A4 1d=
T Aol A=Y
(2) 2=Al A8 3

- 232 wAATF (o= ©H 540 et AdAl vRlEg QA S48 AEE 9y
=

oA LA WAATE ot & F o
VVcal = Wm+c (éj] 8)

Calibration of Offset and its Uncertainty

om Espiranion date - 2023.04.04
Sorp. ( Email - shiang @kimsreference

Inputing Zone : Data from Input data sheet f! Result Zone : Find the Calibration factor & its Uneertainty from nhite cella!!
1 No. of regression dataln ) 1 s A. Correction value of offset( ¢ ) and its Expanded Uuncertainty :
- RegresslonEqw:  r=bix by e = 2283 £ 158  om
2, Regression data : 95% Confidence Jevel, & 2%
e Standard = Repeambility o7

B. Regression Coefficients and their Standard Unsertainty :

1

KRG-HMC-100
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5-4. CD(Critical Dimension) E. %3
A 2] Si U HjES —/I.i A= 739, 71 CD 3} =
2 o]lgsle BAZ 4 R

;gd«l 75‘% =9 279 FE]% ARgSlofof e EE0)|a TE 4 27 94
=

%@a R

(1) CD EAAS . FFEHAA SHE 5719 AE vn SAZ~w;) 22588 F
A= e RAAS() D 2T wFZAF(ORFEE T,

- vz Al#Ee] Y8l H|(CD: critical dimension)= 2]5 ~ 479 wel YiedH
Bl JAS8BWicen) R SHUW ) SZFEH i LA WA () D &

WAAAF()ZHE BAF] Tt

- Urairle] Ynl 1% ¥ EFESEE 1Y 99 @< @ A4 vE dEE
o] AEHT

- FFE=AAA S48 5709 Y Unl SAR )= SAH 48 AEEE 49
@)°ll ¥Fstd, cp B AEDH 99 ©)°l AFo=Z Qi s Abdt

- UH JASHWa)™ SAUWS AE B AA (A5 ZFE 273 Zo] &

7<4741¢r(c) 2 e AAF()E Aser AAHEY ©F4 wAZAT 2
, @374 2=, @34 2 EEEEE HY 3 O34 e 8

%E-—1-J—7]’ AEHETY

(2) CD X% 4w

(A

O e m
i o v

e F

- BAR Yl (W,e A9sh 2ol Wl Aol MenBARE) D e
AAAF(OE A eshel FAAY 17 99 @o EAH
W= W, tc (2 9)
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CD measurement and Its uncertainty

Expirarion date 2023-04-04

Kims Refirence Corp. ( Emal : shiang@himsreference com & Hkim@hrissredr )

Resule zane ¢ Find the Result & its Uncortainty from white cells!!
wred vakue of width of wakmors sample (5 ) =D T — eidr <] 996 |m Selsten of = y= bi % by
of repeated mensurement of unknows samplel L < ) 2. Standard uncertaintrtotal) 1 (x) wixye| 086 ] em Aemseneat vaku, = o 9130
bivh
4. N of regrersion data(n )t (m=2 = n = 30):
. i Level, 95%): £
5, Regressiondata ¢ 31 Coverage fact (k=1-valug, confidence Lerel, 95 %) 1 & Sandnrd Cacutaiay o
32 Effctive degress ol Fraadoms{round-dows) = —
= B
Mo, | G Vot st wiam, Rrpowse vidts, e
d " e wiars, ogxs| A Coefficionts and Standard Uncertainty of Coeff a Rogression Expressi
e 5 = Order v T 1
04 =5 Wb | 1 [TH
e ©s )
Toio s ks B, Gragh  Full sad partial .
7 {c) d) Regreesion line
1 = @ Standard uncertainty of Measured value by factor
I
7
I £ o
< o © w 2
B Reference Value g ot
s H
0 Standard uncertainty interval R
= 10 g
T = 1 T
= £ o E
3 - £
7 g o 0
£
s Ea o
- L 5 s P 50
s 0 2 = 0w
~ Measurement result of unknown sample
B Reference Value
2

<719 9. CD A AE>
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