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1. H2H9Y
o] AxtxE= Y3 &u| 7 (Atomic Force Microscope: AFM) A1 9] »~70 % HxKDisplacement

deviations) 2 %= Z wA(Orthogonality) % H7}ol 283t}

2. 08HE

2.1 ISO/IEC Guide 98-3, Guide to the expression of uncertainty in measurement (A &%
xd A3, 2008.

2.2 KRISS/SP-2010-105, KRISS guide to the expression of uncertainty in measurement (KRISS
Z8gE %4 A3, 2011

2.3 ISO 11952, Surface chemical analysis-scanning probe microscopy-determination of
geometric quantities using SPM:calibration of measuring systems, 2019.

2.4 ISO/IEC 17025, General requirements for the competence of testing and calibration
laboratories, 2017

2.5 KRISS-SP-2008-022, Internal vocabulary of metrology - basic and general concepts and
associated terms (=4 FAs & - 7|& 2 It /Hd #A &), 2008.

2.6 1SO 5436-1, Geometrical product specifications (GPS) - surface texture: profile method;
measurement standards- part 1: material measures, 2000.

2.7 1SO 25178-601, Geometrical product specifications (GPS) - surface texture: profile
method-nominal characteristics of contact(stylus) instruments technical corrigendum 1,
2025.

2.8 ISO 12179, Geometrical product specifications (GPS) - surface texture: profile method;
calibration of contact (stylus) instruments, 2026.

2.9 ISO 21920-2, Geometrical product specifications (GPS) - surface texture: profile
method-terms, definitions and surface texture parameters, 2021.

2.10 ISO 21920-3, Geometrical product specifications (GPS) - surface texture: profile
method-rules and procedures for the assessment of surface texture technical
corrigendum, 2021.

2.11 IEC/TS 62622, Artificial gratings used in nanotechnology — description and measurement

of dimensional quality parameters, 2012



AR S2HS PE-AFM-001-2026
Gl PE| MSEI} MAIA e n
KRISS| axd S0i29 Ay 75 HAf & AR Y 2026.09.02
IES @A MSTH)} ERIA HZF AA-AAY 2026.09.02
3. 20{2 Xl
L o] A AFLEH= fo] B Aol SO 11952, 1SO 18115-2, IEC/TS 62622 2 #dw =74

B35 38 Ao e

- 2704 F(scanner bow): xy W& 27 A BAYsHE BTl z W3 He.

- 24 F==(ook-up table): 279l & =AW RAAFE AT &

- &2} Eo|(step height): B E&FH 9] Eo] == 9| o],

- ¥ 3llevelling): AW} 270 HHA Abolo] 7|&7|E BASHE AA.

- X2 H(tip): Y& o]8ste] Al FWFA] F4& F5AEE AEeE THLA

- 91X H<E7](position detector): Z2H O] 3 == F WHIE 7] A2 WHEs= A

- A3 &-(specimen holder): &4 AH-& 1At BQ3TE A AXE 2H3e ZA.

1 943 dw]7 (Atomic Force Microscope, AFM)

AP AL BH AR TE Aolo] A& Ad 1 EE BA 1 YL AEFe] AR E
ol i U B3 EAS A= FAEI AR A (Scanning Probe Microscope, SPM)9] 3+ =
Folth &3t A Alole] THA xy W ol 2 B WAF o g5l A wHo| 37
Y ARE g530 (29 D
T
—
" A
Z,
Laso! LS | Scanner Display
Y
v
Photock X
Sample Cantilever

O% 1 AFMe] =4 d Y

= A Al ISO 18115-2914 AFMe] +A4 Q4= =ZA ©3(Probe), <*%+X]7](Position
detector), z-27)4(z-scanner), xy-27(x-y-scanner), £ ZClZ Ho] Qt} (1Y 2).
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1 x-y-scanner
2 z-scanner

3 position detector
4 probe

5 specimen

6

coarse z-approach, i.e. move the probe or the specimen in the vertical direction to bring it close enough to the
specimen or probe, respectively (afterwards, start automatic approach techniques)

7  coarse x-y-positioning, i.e. move the specimen or probe laterally close to or into the region of interest on the
specimen

a9 2. AFMe] 4 94
3.2 271 (Scanner)
e B3 e ARE X, vy Bz o HIsH| o|FA7I= AFMY -5 AX|olth. ARtk
2o g2 tAAAHpiezoelectric element) S AFE3H, xy 2AUE 3 ko] FAF &% (raster

scanning)<, z 2U= 2 e W AojE s

-Y

b

+Y

+X Z X
13 3. AFM9] Tube scanner

3.3 xy 2709 (xy Scanner)
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3.4 27 ¥¢] (Scan Range)

30 B WA SRZDNN 2L ol83] TEE & AL xF, vE, 0 25 POz

o o]F/HY] Ao HLE vty 2~ W= AHEHE 20U, 75 Y, 34 &5 ¥ 9

=u) 2ol neh g2k 4 o

3.5 29l & HA} (Scanner Displacement Deviation)
2y T HARE xyF olF A} 25 WY UAE FAET, 290U o]/ AT w
A FAA 4 7|55 (Dimensional standard)S o] &3te] A& 2A] W Alo]e] o]
AFoll= 27l o] HIAEA, s|zBlgAl 2, Az B S 3 WAk Ik Foll o3

Y-
-
g % 9ok

oR L
Lo
=)
e
i)

o]

3.6 27/l % A= (Scanner Displacement Accuracy)
2709 T AZEE 206 A" Hrt 7]
UEtl= A S0tk dutzloz SAHREFS JASHY

£ ol&3ty Hrith

7
=
.ll}lv
O_|_4
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3.7 A A4 (Correction Factor)
WAATE 20H AAGE o] T9d AFEH« AA WHYzter BAS] s FAF=

BAQ B Aol xE yE B 23] wAASE 47 €. ¢ 2 C2 BN & Yok

EE T AR ZIEwdA FL3 34 Ze A TEREY WS HA Aol AdE

ojmRitt. x & yFe| VA= 47 p, B op, = FASHH, xy2A o] e wgol] ARSI

FFoltt AS5H JV]%A“’ AFMe. 2 =43 g3t mlasty xy 2o BAAS, 8
S

#}E% AnAe BIRE o A
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19 4. Platinume 2 I8 H AFME 27l A &2 (v]= VLS A&

3.10 A4 (Orthogonality)

a2 Xy 27 o] HH FHEA Fol A x=F olFH} y—:-%— o]&o] o4&l Azt AAE §A =
AEE ATk T o) oleg B3 AA FHo| TR W o) 2wk 907 oA Hold
ATE AuwA AR == v wAd oz FHrisith

3.11 ¥1&] A (Non-orthogonality)
HIZ A2 xy2l 9] x5 y& Abol] AAl Z =7} oAl Azl 90° oA Hlojd A=E
oumgith. okl At FFO| F AR WE Abol] ZAnE S35} s, 71% 7, = UeERd
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3.12 A=A} #¥ (Grating Vector)
Az WE = 22k AAF 71E %Oﬂﬁ HHE o] Wk 715 Uil W otk Xk v
o] Az wHE 27t o 2 ay 2 Yehfin, 5 "W Alo]d] AEE o]&ste 2] AwA

X
& Brlw,

3.13 27§ "] ¥4 (Scanner Nonlinearity)

20y B PARL 2 VtEE s AlEe Al HAG W] Al AT oAl A
g BAA By @S onigith BlAdEde 20 X9 270 W9l wEt tE2A Jehd
T At

3.14 3] 2HIgJA|2 (Hysteresis)

S|z e §UT TF BT AVHEEERE 2d ] o) F W e o TE ojfdl W
g} A2 & WUt BAss FS it dukRo g Ay ek 2o S E 9
A e dole Aoz e = Utk

V AZ

| i

1% 6. Voltageo| @2 z scanner?] 3|2H A= &

3.15 =8 = (Creep)

zel=e 2sde] T gkl A WAE Folx 2e] W7 FA dAsEA o3
A7kl e} F7he wWakehs @Y % ojmatth, Zelme 2 A% A% ZAE olm o] Waol

b 91x exE AL S ok

V., AZ Va AX
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1% 7. Voltageol] @& 27|49 A= @4
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o oo

SYZEE QT SHEANAE AT Aol wek G- AR Aole] Hf 917k HAHOE
WEhe @Y otk FE gule] 98 gy, Fu LEwst 2 A Y] JFL
e,

= 3wk AL 7 Fo 2 E 7EE W RS 32 e = W] HeTE FAC &

sk BEE dridh AE ol x& TH0l 93 yE EE 25 el Foh W BAY £

3.18 271\ & (Scanner Bow)
2y L xy o g 27Tt o] o WSt o EtA &2 z4EY FUF HAE 9ng
ot 2~y 8-S HA vk % (out-of-plane motion)olZ1 % 3, HHI A|BES AT w I

Fejo) v AEZ Jelhd ¢ Aok

3.19 +%3} (Leveling)

3= o)A Alge] oAl xy HHI AFM 270 HWH Apolo] EAFE 4 e 7L A
AE T BAste 4 vlolH AA Y #Aolth F£HI; AAo] AA 25U &, nAdFEA
= 38 oY 72E dEEA ¥xF FEs BATTY A A48 d9S AHEs] A
o

3.20 54 Ho]E (Look-up Table)

54 HolE2 20 ¥, 20 £5, 75 HF 2 2 A T O A 2dd e )
Y BA AgE AT Folth AFM Alo] A2EE £¢ HolES o]&ste] i e] HldEA
4 92 )& HAE EAT + Utk
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3.21 ¥AZA8 (Centre-of-gravity Method)

BAFANE Z4E AR TRe] APM o]nlA A5 FHREEVE 7 AR FUHEE A
sha, AHT AAHAAN FURE Aole] AE o] kel A WA wE oY WS BE

WAL 1F A T Atk AA 4 olmlA Aole] FBBAF Aol B T2 9
At Yot Autow Felo) WML Jo Agsin], 4w vz 9

FASA S ol&ste AA 1145 AF=E3ith
3.23 23434 (Metrological Traceability)
a8 54 A7t 47 SAHESEIE WAE BoAA] e wAHe AME Fot =S

a
REF B FASHEEY BAD 5 JE 4D oJn@h

3.24 =3 B3 = (Measurement Uncertainty)

>
zRBGEE 24 Ave] BAste] o] FelHow ALY & U o) A B 5
e o ARM 270 mAoAE SRR AFQ 24 WEA,

i
ojm A &4, &7 W3}, =ezE gl A As 5o dTFE st FriRith

ASHEFE=EL 3l o) EAgke]l SAHTA o= [agt At we} 2AF A, e 543k
ZH]ESE 2 ZHAFAo] AFA o HAE mEEZo|th AFM 2~7Y w Ao += AIS5H I3
T Oxpgks 2k A4 £FE (Dimensional Standard)g AFEE S it
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¥ VL1 Standards

Standards

Surface Topography

STAY ON TOP OF 3D PROBE CALIBRATION. The Surface Topography Standard (STS) uses

a comblnation of step helght and plich to enable three-dimensional callbration of optical
interferometric microscopes and AFMs. Multiple pitch gratings take calibration further,
allowing characterization of scan linaarity. On high resolution tools such as the

Atomic Force Microscope, traceabllity to SI units through NIST calibration can be achleved,

driving your equipment to its full potential.

The Surface Topography PRODUCT SPECIFICATIONS
Standard, shown at right, « Dimensions

conslsts of an etched silicon 12 mm x 8 mm silicon die
dioxide “waffle pattern” on &

silicon substrate, | * Marssialy

PRODUCT DESCRIFTION

The Surface Topography Standard consists
ofa 12 mm x 8 mm silicon die with a pitch
cluster patterned in a layer of silicon
dioxide, The pitch cluster contains three
distinct grid patterns. Each grid pattern
measures approximately 270 pm x 270 ym
and consists of an array of alternating bars
and spaces with an extremely uniform pitch
in both the X and ¥ direction. Two modeis
are available: the STS2 has pitches of 1.8
pm, 3 ym, and 5 pm; the 5T53 has pitches of
3 pm, 10 pm, and 20 pm. Each model is
available with vertical step heights of either
1B nm, 44 nm, 100 nm or 180 nm. Our
precise manufacturing technigue ensures a
very regular topographic pattern, allowing
accurate measurement across the entire
working area of the standard.

Silicon Dioxide on Silicon coated with
Platinum (except STS2-10005 & 5TS2-
18005 models)

Nominal Pitch Values (X and Y)
STS2: 1.8 um, 3 ym, and 5 pm
(all on one standard)

5T53: 3 pm, 10 pm, and 20 pm
(all on one standard)

» Nominal Height Values ()
18 nm, 44 nm, 100 nm, 180 nm

« Traceability
Traceable to 51 units through NIST

1% 9. AFM @3 A4S 93t 434 (NIST-traceable) Tz} &<
(m)=+ VLSI A3

kd
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Key

1 measurement standards for verification purposes
la flatness

1b  probe shape

2 measurement standards for calibration purposes
2a 1D and 2D lateral

2b  step height

3 calibration of the measurement standards by reference instruments (certified calibration, measurement value
including uncertainty)

7% 10. 1D, 2D A#HS §3 AFM ZH| H7F 38 3y

4.2 xy2AY 7% W3 9 Hwy Fot
xyzAHe 75 WAt 2 AL AFE YAFS e 93 = oA 1 4R V|FEES
3 6

olg3te] WG W AA F1FE I, WA, P 9 F4 YL [ECTS 6262200 whe} &
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o SAXAE 7153
- Az 2359 BWA, dews 9 A5k
- 270 =379 JA 5
-2 E5 =E 3 Fa
- Xé Bo]' 'ol: t%] gljluol' 'o]: i\—ZH_
- 20 4=
- D= o) 53} HAgk
- HFX Ao 2 By 7]Fe] HE& AR

= Az 279 A% X AFMO 2 =A% 9 X3k xto|2 Hr}3k
o x=3% y= J%kgl Aoz g FiHake o534 o] Axkgith 2(G)e Zel, djH At
+ AFMO g2 SA3 JX g3 A £F2 AF A4k Abele] ApolE UehdTh oA A=
216)37 Zo] AHAE JAFHSE Uro] 7|F ZAolo vla] oA Eo HE&E A/} EA
A=A Y= whs w3
ADy = Dy omeas ~ Paorer ()
A Dy = Dyomeas ™ Pyorer

_ px,meas - px,ref

&p, = x 100 )
px,ref
pi meas_pi,re
op, = e Frrel 100
. pyyref

A7 p, = AR BE AF Aol 1L, p,, = APMO R FHF FF 1A gtol o,
7

xy2AY BAAGE AN} o] AN 5 Tk

Ps, by,
. = xref, Cy:ﬂ 7

px,meas py,meas

HAATE A& F $LF =AM AA 7|ES A SAS] IFHEAE A0
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7.5.3 ISO 5436-1 7%t HAAF
b

% 2 We A% B, Fo wiuw EE 5ERo) ARWS C2 44
st AQ} B 7z Z*&Oﬂ gal AH o WA, Co AA TE E wel o 138 7)E
o2 3¥ 9 B P LFHES =YV A AR, LHFE, 20 A% F
2% 9 eggge A

3
< A - | 1
2W/3JW/3 w/3 IW/?lIWB W/?il 2w/3 - | 2
A J { :
\ 4

C

a9 20. @k S8k A4 (KS B 1SO 5436-1:2000 Z+a1)

% 229} o] Aold W Ao A, B, C EE 24 wolEd tate] 4 (o2 %A

‘T4 Zd(segmented line)’ =& o] &3 HAAFH(east square method) FXgtES
B3t 1 Fho]l dojAH, @tk H=2,0] HATh
z=aXz+B+hxd (14)
1 AelA zot x&= @A A4S SAHS D 52 BEFH 8 BEFe] SAHFES JEiL
a, B, he HLAFHORE grFste] 78 m A9 Aot 6= A, B F2olA= +1, C 72
ANXE -19 e zZren HAaAFEE HS ol&sto A4td d@xige 4 (15 9F 2o
CLE z;+ bz (xizl)-l— CZ (2252)
Hl — i=1 1=1 d i=1 (15)

71 A,
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n

a Z—Q{igxiz (2,6,)— Z&Z:ﬁ}

i=1 i=1 i=1
b= 2{712 (1'1'51')_ Z%E@}a
i=1 i=1 i=1
n 2
CZ—Z{nZ:rZZ— },
i=1

i= Sy enl Sy S| 2SS e S5 512

i=1 i=1 1=1 i=

n

D

i=1

Ot

9 HolA ne Aol ALE AA HolE A%, 29 o MA HolHe) £E Y} 53
g 27 etk 5 A dolEst A, B o sigsiE +1, C R d3s

[e]
e A=t

L
O

Sk

e
O

(g

-1

Lo

754 3 2ETIHY

3 A AREs sEde] tess T e wag s
ek 2 w36 oistel Aol wime] Au ool S|P ¥ol PR MAHT, AP T3
o wolgtel] TF TAFAL ABT RS HEUANN Aoih T TAFAY HolE B
A o2 AEFT)

97 sxE, el 3k oA FoR WASE A% WA A
ofof @t} e Ml ARo] AET A5 FUAR AHW mE AFANNE 97 we =
olgkol @b F2EIW FAst WolAAY MUH Ao WP F gor, Ao me 3
tel Bzt o AR B8 5 Aok o2 s 24 wel uE ¥ol @ TAFA X7}
shol it wolo] AAH ZHLA} VAT & vt

W7 Ase RAS Bt AR A, YA 5o o FFA S AT AT 8 AT Fu
G FIGoR AT F FAB $H 2 IF AR BASE AHe] 7 eE
ARG gakel 1% BHel @ 14 B nAL AeAT olF 21 FAW 2mAoy
gt ZEo| HEHE Aot WA AAILL AN BRRE /O FAW FF ®
14 #4 nAe % A48T 2o bow 5 HARA AF WG] WaaA =
AsHe Aol ool oot A3 ek RYe HET 5 Yo, A EW Aol whi
o7t AAHA YEF F=F 1} B LS AFD)

B4 Folt HR@ sEwo] 7zt 83 BeaA fAHEA FAsha, Eol HAELY
AN T vlze] E3} Pe) JHE AETh NP BAY DA w3 Ao wolAE WA
AE Zol ofUst ZAWe FHE 7127 D AT WA RS AAs - spwe
WE BolE AsshA st o Atk Tk B ARAR AL g BHe A4 Bolgt 4F



HAAA TEHS PE-AFM-001-2026
E-T"SHI g%’g” EXIM A-NAHE 01

KRISS | axfe ®0/E9 %4 75 Hh 2 AR Y 2026.09.02

IEZ QA MsST) FAIM HE NR-HAY 2026.09.02

of 88k dom, Fo] FAo FEE 5 Ue FL WHESE AATH

z-range 131 nm

104 um

E
=S
yEe — :
uy B, =, b= T4890m A= 87.52nm.
b, = 75, 60nm
| = 62100958
3
E
=2 |
ffmpm 0 pum 30 40 S0 60 70 80 90 100
5 %
Key
1 height, in nm

2 frequency of the measured height values
3 thresholds

NOTE The continuous curve is the integral of the frequency distribution. hy, measured step height, he
reference value from the calibration certificate of the measurement standard,

a9 21 sl 2Ead U (YA Hoissol Al JAIG: ol el FATA)

8. Wil ST 43

AXRY AR AAFME AE EWe] FAme opet Uiy 529 93 ¥olE Aunon
24T 5 k. webd el A%e A WA B SAE RAY SHANE o
o] EmEUA AHe JEHe HET, AT gol FRHE ZARIEE A P o
Foh B AOAE AN nA A% BB ZPRS PO EZOR AU AZHE
AR, 24 wEy, e 34, J1EAH 2 B42A 5 2 BRE 29 WY @
RHEFEHEY FABIEE ST o2 Fa 4FH AZgY BRE: AXYANA
o) 7% 2 BAT B 23 45BNE A% JFoR BEY 5 AT

0S¢,

cosfl, cosl_,

1

P, = —[(@x=2)c, + Pape +0Pprip T Pise T Puip+ 0]

N +0p,, +0pgr,;  (16)
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Q) HEAFEE o183 Z 291 75 "X}

z27)Ue] 75 BAE AR UE UAF GRS e 2o 93 TEABS S35, UF

D}x}%kﬂr AFM S48k Atelel BAE HaAFHoR Frieit. g3 2F2AH] JASHS =

HHSZ stal AFMO 2 SA3 B dAgs SHEUTE 8t a3 22 A% 2dS &
%?‘{hﬂr.

z; =a+tbH +¢; an

iR B2k FEAAL A= 2= iHA Ta BEAH e AFM B A, o=

82 ¥XEE EI= 49 EH
D FASAHEE o]&3 X-Y 290 75 ¥4 & HAui 37
op

<= wote vA &l B8k 7|7

-

7t AEF 2, o BEFEIE u(z) o ZEAF ¢ =

S5

€T

u,(p)= ¢ u(z,) (18)

up)= | 3 [eu(x))’

i=1

e Apolol AR o] glod QD o] @A

n n

u’(p) = Zc?uQ(a:i)—l- 2 cicju(:l:i,:cj) (19

Q) H2AFEE o183 Z 290 75 HA
HaAFwHe ol&ste] A iiA &ak wolalA e z2 Y FE e tEe SARD
= Uehi.

Zscannerj = Zi —a— b[{z + Z 5]‘ (20)
j=1

A7, 2= AFMe =2 AT A B Sagh, e i 93 A AFE, o 3



M =1Ir: b3 HA2AM TENE PE-AFM-001-2026
s HAZHl dsHII XM AN = 01
KRI=>S ITre! A0jA9 AJY PS Wk AR 2026.09.02
IHZ QA ASTIF ™M HE AAR-FAY 2026.09.02
aAlsm A A9, be HaAw IAHA] 71, 6 54 wEA, e, EEA
H #AE, 258t S 2E, wolzx 9 7|e g tish RATS YeRdT
TEAGE e gol T ¢ AUtk
aZé(/(l””f’7 L azs()(ln”l(”r-i
o, = —mneri 1o i @D
0z; oa
azsca,nner‘,i azs((l”"(” [ ZSCUV'H/NQT',i
G, = ab :_[{i,CHi:T]{Z _b C&] Tzl

wetA HAAE ash b Afole] BRAL TR 22 TE WA FHARERAEE 0L
3 o] UEhdt,

u(2 (Zs(l,ame,,,i) = u2(z,i)+ u?(a)+ H,iQuQ(b)—i- bu Q(HI)—O— 2Hu a,b)+ Z 5 ( ) (22)

83 EZEBHE HEY AL
9 AEARE o §F UAAVIAY ol wHR AF Y AWl BF S FUT 3

HlolA &% (23+0.1) C9 % (40+5) % RH.E §A5

L xyzd 2 Awy 2

A4Y AvFY xy2AUE BAS] 3] AZ7)BeIA AF WL vu) AH
of Akt Unl NEATe] AHANE AZg Aok AFG FF BT Gh=2504
() 2T AFE e AT Yok,

A=)
O
S
n.]O
>
O%D
ol
ol

Exél 7—’”4: = = (23)

(24)
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UHl A5 7EEA L 593 YA % 23+0.D CTE A== $AdA FHo| o
Fol it webA, Adul SAZA TAsE x, y=2o Unl EAA otz o] CRM< &Fall T

=
g & g

P
T

% 8. VLSI STS2-180P CRM Zgt3} 84 Bas
=E oo 9% P F3 289 07
=8| (visrsTS2-180p) | DIV (em) ()
1 Pitch 1.8 sm NIST 1.799 0.023
2 Pitch 3.0 sm NIST 2.999 0.027
3 Pitch 5.0 sm NIST 1.99% 0.030

Xy HHlol & o

771 -2 FOVe A QoA 270 wHeko] whel sttt ynl Alxke FAISAH S 535
AARS FEstg o =AHE ZF =9 Av= Hr X FEe] 1007] ol HdS E3) 2~ HY
o BE BEFE ok weh 2ol FT & YTt
-xZ9] ZAo & BIzke g 2o
£ 9. VLSI STS2-180P CRM A% =99 v 1007] x= 7% =47
7| FE _ _ _ — ,
& (]VL: 2449 | 2499 | 244 | WAy 7 | REEIE u(F)
) 30 60 90
STS2-180P) Hm Hm Hm (umn) ()
Pitch 1.8
1 e 1.752 1.810 1.791 1.784 0.024
#m
Pitch 3.0
2 e 2.972 3.020 3.035 3.009 0.027
#m
Pitch 5.0
3 e 5.021 5.017 5.051 5.030 0.015
um
vy&9| ZHo| e EI=ge ey 2
¥ 10. VLSI STS2-180P CRM Al# 2] =AY U 1007 y= Ix =A%
7]%1: _ - - _ — _ /
% (VL§ 2R | 234 | 2B | HEEAR P, | EFEEE u(p)
il 30 60 90
STS2-180P) A H H (um) (o)
Pitch 1.8
1 e 1.832 1.768 1.813 1.804 0.027
#m
Pitch 3.0
2 e 2.972 3.030 3.061 3.021 0.037
#m
Pitch 5.0
3 e 5.021 4.961 5.035 5.006 0.032
um
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losScSSSEaERGRRES
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XA AR RN RN R0 0}
losSseSsccaascsssss
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15

¥ Range: 30 pm

X Range 30 pm

% 22, 30x30 pm® =

[

¥ Range: 60 um

-30

0
X Range: 60 pm

19 23. 60X60 pm?

Y Range: 90.0 um
0

45.0

1% 24. 90x90 pm? =

=]

‘U EEEES
AR RERNNRNN D
ssesasssss
( E R R R ENEEERR)
X XEEXXEEERTS
‘0000000000
A R R R RN
sssseessss
-on.---o-q

¥ Range: 30 pm

X Range: 30 pm

o

A 3 x| gk 1.8 pm, 3.0 pm, 5.
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SsseSSARESERSESERESS
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SSSsSeESTSSSOOSARARES
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X Range: 60 um

B89l i WA el A X 2
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¥ Range: 90 pm
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¥ Range: 30 pm
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IHEE XM MsT)L =AM HAF NE-FAL 2026.09.02

¥ 11. VLSI STS2-180P 7|&FEE o] &3 HAASFY Ay &8

7|EE - — - u(K)
el Z}E 2= A4d B —
(VLSI STS2-180p) | o BAAST K I
_ X = 0.992 0.008
1 Pitch 1.8 um -
y = 1.003 0.007
, X % 1.003 0.008
2 Pitch 3.0 zm -
y = 1.007 0.009
_ X % 1.007 0.009
3 Pitch 5.0 gm .
y = 1.002 0.007
) qu] HE 2A g X = 1.001 0.008
(C,C) y = 1.004 0.007
xsh yol @ARS O 9 ¢ & T 5 Ak olF Fol 33 Avle BIE ge 7T 4 9
oo SehE mEle Fa US4 988 FE AL ast FUH UM T 416
4% FLeA E@ o] st

1

0S¢,
P.’L’ = ]_v' [(mN_ gjO) GL + 5pAbbe + 5pDrift + 5pN07756 + 6ptip + 5pnl] .

cosd_cosd P T OPrr - (25)

A7, A Al dFE F= BAATL Pawer Worifir Poviser Wi 0 ©1H NEE LHF01 A4
& Ao et FEFIe AR & X FEFe F= BAEZLS oy, 0pg,r 7F HH, A A

Bo| 0§ B8% B Ue3} o] ojHr yule] BIE BAHL 5 um 39 23
e =l

\LI
oL

O ul@) £ 2,3 =z, Al AXAA Felsoz At HAAR

)= 2.746 nm
V3

O u(pyy,) E WM 2953} 244 2930 Yxetx] &g o HYIT AAZH SY A

7b L Al AT Sl o HF 712 AY S Ho] Jokn A Ly, ~ La o &4

12.12 nm

V3
O ulpp.p) € AFM Z# e 92 W3, 29 AIZE &3 o], 914 AlAe] g3 W3

o8t
A
b

s Fel

=1.585 nm, 7| H Ao 5Tt 17T E 27] wZo] N=17°] Hth

7} wART ANAYEEE 7447 2ol ule)=

=6.997 nm ©] Ht}
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At gAe) AT 9% W, AE R L

EE LDrift = Vdrift2‘:measurementi 7:"/\"-%@ L% %i] Oﬂ /\i /\]Z—]-oﬂ [q—% H]—ET %@% 71(_]_3(9 6‘}04

- - _ 2
O ulp,) = B2 vlmd o2 &4 wWss Jepad. u<pt,.,p>—°ﬁ nm =~ 0.115 nm.

c . ZLL%_L A =F A ArEo] wl$ 2olA ¢ i: i:0.059i ®3d
wir N cosf,,cosf, . - whip TN 1T
1=
O ulp,) £ Tolz 2A ool Arpaetel Ak vlasin gopr RAHE 2L o
N 4.028
o sttt u(p )= —— nm=2.325 nm ©] ©c}
(pnl) \/§
- - p7'71€
0 6,5 FATEH A2 44 B3 Aolel =g vepdth  p,, =2 dehin
Ty
. 1x107° _
ptrue :pscan COS¢$1/E ﬁ?ﬂ_%ﬂ- u(¢xy):u2352><10 ' %q-
V3
- ) 001077 .
0 6, & A®e x Wake] 7171 tehack u(ﬁgﬂz):%x?-%“o C

O 6,5 AASTH AA xF =AY 245 x 204 438 HPstr dod olF A

o 1x107° i
HEE oA I u(@sm):ux&fﬂxw =t}

V3
O ulp,) © AR =71 7IE2=¢ t2W  Fx9 IA3ASrr wWHeldoh
6p,, =90x2x107% X2 nm=0.36 nm 7} F T}
O ulpr,) © AV A FAEE Uepdth gdepa Y Alge 34 X met 9%
Fhol Zpolzhk AE 4 7], oA A A ¥hE ZAHG AR FEFUAE o] &5t
0

2
Aol AL Hrlstgh AlHe FAAL upm,)e:%: \/% nm ~ 0.027 nmZ 2

g8ttt
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CITEH| MSWIF KM et =
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ES XpA NS =M HAZ NA-FY 2026.09.02
¥ 12. VLSI STS2-180P CRM Al#He] SAHS U x, y= ZE=AHA}
SAH9 x= W EFHA y= U 2FH1A}
(pm) (nm) (nm)
30 0.024 0.027
60 0.027 0.037
90 0.015 0.032
B 0.022 0.032
S gy
0.027

O]Q] %78]7—]1' 911/%::‘ 7:“/1\_%&]:]' A=) j’r_‘ Yoy = x.v_efefi H]Z}jﬂ@% 7:”,1\4@_1:]_ 0”/(:9000]
B2 y,=0,-9%" 2 R8Y F vk F AW w27 207)9) HolEE S w

3£ 13. VLSI STS2-180P CRM Ale] SR W 2070 =98 4 4=
% NEE 239 | 23 | WY | BEIIR | mEEd=
W | (VLSI STS2-180P) | 30 xm | 60 xm 90 sm 6,,,7,,) u(6,,)
1 | Pitch 1.8 xm 90.22° | 90.52° 90.82° | 90.52° , 0.52° | 0.245°
2 | Pitch 3.0 ym 90.19° | 90.71° 91.02° | 90.64° , 0.64° | 0.342°
3 | Pitch 50 pm 90.52° | 91.02° 91.32° | 90.95°, 0.95° | 0.329°
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E'_I'lxo*t" gggj} IE*II'A'I ;q]ﬂ]xé@ﬁ 01
KRISS X! d0jEe] AJY 13 WA & AL 2026.09.02
XX XA M=IH7J} X A= NA-gAd 2026.09.02
[0 9% 5 gm, 270 MY 90 pm AR A5 B35 %= WEW S 2o}
X 14, A 5 pm, 2270 HL 90 mm AA A5 BT %

N _ AEH WL _ N )
R B BFEE ()= A AFEE BT E ulp)=554 1sAz=
A 2+5H)

AT | EE= | E8= J|AHF
£3= 949l FA 3k B
G ulw,) | wlp,) = |efulz)
A A B 2 x16bit-DAC 1585
(o, )= E ) ° sensor | AAZH(FE) | 0.059 ' 0.093 nm
’ 2.746 nm o
Abbe 2.} 0 - 6.997
u<pAbbe> (Eag) A (+H5) 0.059 o 0.413 nm
Drift 0.1
0.1 nm A (-~ 2h 0.059 0.006 nm
u<pDrift> nm
o]l x 4.1]_/( L o]lx% 12
ol ]u( 1 | 1.2 nm AFCFH-A1H 0.059 0.071 nm
p[\bise) nm
=3 83 } 0.115
uhE & 0.2 nm A (+H5) 0.059 0.007 nm
u(p“p nm
AA WA i
u( ) 4.028 nm AL (HFS) 0.059 2.325 0.137 nm
nl
Ax A8zt . o 5,030 3.52 %
’ Ty
AlE 71€7 4= } -5,030 5.00 <
° AL 7S (L=
" E) u(9m> 0.0573 A (+H5) m 10-7 0.003 nm
MM Z3E A% . oy | 2030 | 352X
Z—,“E U(GSJJ 02 X’}/\]—Z_]I-sg(ﬁvs) nm 1076 0017 nm
o 53 %} 0.004
u(p,) 2 K A H-A1D) 1 m 0.04 nm
th
AlE e A FHEE 0.27 nm 0.0027
AT 2k ) )
U<p301> (100§) o‘ﬁL( ]’T ] ) 0997 nm 00027 nm
u(p,) 2.466 nm
k 2
SAA3p,) 5.030 pm Uk=2) 4.932 nm
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2) zz= BA
A3 Fw Ao z2~MHE BASY] Y =T BAA e ©xal 71F AH(CRMS A

g3kl WAt B NEARe AAAdE AZE A9 AFg %Y 2IgE g

g
T
ol
ofr
IS

~

g
s
A
ol
rlok
o,
ro
b
=2
lo
o
N
=
@
N
o
—
=
o
@
wn
A
o)
=t
5
o)
=
lo
=9

o)1=z sz B3 o
—f_v:l{"]_ 7]%% %%711 L.OH}\L-HO =0 =5 U(}IU)
(nm) (nm)
1 VLSI STS2-1000P NIST 100.8 1.5
2 TipsNano TGZ2 PTB 110.12 1.98
u (]{0) = \/U (HNAII tool report of Cal. )2 tu (HVLSI or Tips Nanotool report of Cal. )2 tu (‘HS()JVI]JIE repeatability ) ’ tu (}[sample uni formity ) :
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A3 An|Ae wat A 2r= AR A 22 =3 Ao o3 An B3 gl
Q1% AWe BFAAT =7 HMEEE 713 5 gtk 2 (29) oA B%o] u(H)E= w3k 7
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U (Ztool) = \/U (Znoisc )2 + U(Zrcsolution )2 +u (Zthcrmal expansion )2

o u(H,)*
Z]_-rr._l_- v = 1 7 1 1
H“ U (Zfool ) u (‘H(-), Uni ) u (}](),Rsp )
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(nm) (nm)
1 | VLSI STS2-1000P | AFRZE | 789 100.972 0.637
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& S =A% P, EFEZE u(P)
H (um) )
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2 | Pitch 3.0 um 3.009 0.027
3 | Pitch 5.0 um 5.030 0.015

- 3% AA ZEEo U y= BEF 9A FA#H 2 2= e 2o

& - =A% P, BEFEYE u(P)
i (pm) (pm)
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- AR AN FEE s 2gAS 2 g 2EE
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L B A &
el AH] BAA S = w3t AT u(K)
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K
. FHE= HAA S X = 1.001 0.008
(c,.qG) y = 1.004 0.007
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W

- AR A 2% TE BAAS 2 g s

By B
E_ 2=
£ | AW BAAF A u(K)
K —
K
1 25 BAAT C 0.997 0.009

_5"_




| & (Cer. No.) :2026-AFM-01

AL IS8 2N

PERFORMANCE EVALUATION REPORT

472 1

XY 2% .
2E 7% =A% =
90° 90.70° 0.305°

E(End of the report).

_52_

()& F(2)%




20XXd 004 00¢

KRIS s ragzuaaas

e P pvh bpoes o' Tesieds ol ke

of AL TATNGAEE, ABEAIG L L F ABF AI0EA3FYl hE AP
SHIE ARAR WIITE S glolt BA] ARRIE W8T} AL
MEY 4 g

_53_




<& >

Ne

J

8

Aole] A g T4
7} 2%

o

3

Ry

37}

L k)

7F M8

-
[

3
Aoy

1. 4
A

1.
2.1.

AU

o~
T

Bl opel AnpA el Bxe d% wEd

o
N X
W
L
‘ﬂo’.o mﬁ ) o
‘l_x L-O OW
B i o
g% w7 =
o0 = gl X
SO B AR R
N S & < ®
JJo JJo JJo Nfo B ) e
O .

_54_




	260902 AFM 연구장비 성능평가 절차서(COMPA 제출)
	책갈피
	1. 적용범위
	2. 인용 표준
	3. 용어의 정의
	4. 시험내용
	6. 소요장비
	7. 교정 방법
	10. 유효성 검증방법



