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What is VAMAS?

* Formed as one of 18 cooperative projects at the
1982 G7 Economic Summit to stimulate trade in new
technologies — only project still active

« Supports trade in products using advanced materials through
pre-standards research

 Researchers drawn from VAMAS and non-VAMAS countries
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VAMAS mission
VAMASD w3y

To support world trade in products dependent on

advanced materials technologies by providing the
technical basis for harmonized measurements,

testing,

specifications, and standards.
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VAMAS E&NE-#is current membership

Brazil . Mexico . Chinese Taipei . South Africa . Australia . Korea . India . China

Australia ltaly

Brazil Japan
Canada Korea
China Mexico
Chinese Taipel South Africa
France UK
Germany USA

India EC

Original Members RiNSEE v

VAMAS
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MoU with other organizations

(Te] * 1SO—2014

v g

International Organization for Standardization
129 ° |[EC-2014

International Electrotechnical Commission

o  |[EA—-2002
1€a International Energy Agency
' Wa ° BIPM- 2008
Sl S Bureau International des Poids et Mesures

=<
z

“@r . WMRIF - 2008
WMRIF World Materials Research Institute Forum \\Vy

VAMAS



VAMAS accomplishments
VAMAS D i &

Work has led to 85 national, regional or international
standards

~50 VAMAS reports
Five ISO Technology Trends Assessments
~600 publications resulting from VAMAS work
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VAMASEE) : BT {EEE &
(Technical Work Areas TWA)Z &L T=E

TWASs are created through proposals to the VAMAS Steering Committee

Requirements are participation from at least three members and
iIndustrial need

TWASs led by individuals from a number of VAMAS member states
Each TWA have one or more projects underway
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VAMAS IZEITHEEDED S

« Work within TWAS typically consists of interlaboratory
studies which lead to new or improved test
procedures or reference materials.

 Results of TWA activities are submitted to ISO or
Regional or National standards bodies.
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EFREIGE 2= — XA O RER 3 b

WEDNTIVIDBEMELIVEZHNEREITHNT 52 EFBMELT:
MBEEUVAEEHFEOIT. BRI T 5= DEFERIZG AR L8 (Inter-
Laboratory Comparison: ILC) DIREMNKRO LN TULNET,

Covid 19 - Call for Proposals T

Proposals are invited for international interlaboratory
comparisons (ILC) to characterise and validate materials and
methods aiming to address therapeutic and diagnostic challenges
of the current pandemic.

Covid-19i5%&-1 SARS-CoV-2M D= DA—T)—RASRIBLELLTOMES
N7 —V XTIV IA—LDIEERREE

Covid-19 Response - 1 Cross-validation of an integrated, phage-derived platform
as an open-source reference standard for the diagnosis of SARS-CoV-2

Covid-195&-2 DIFURESIUIMIAHFZHDI=ODSHEMELLTDDA
ILABRRLF OB T AT 7)Y \V/
Covid-19 Response - 2 Physicochemical profiling of virus-like particles as v

reference materials for vaccine development and virus particle diagnosis kA
[AMAS



VAMAS X F— LD g D451

EE : BHA)

|I|n

+ ISO TC201 (RE1{tZFH#7) 19925237 (5%
MEIDORME - SREOMER. KRR BiE. M. HERE%
JRFEL ~NILDY; %Eﬁ%’(%ﬁ/\‘%?ﬁf [fEELNR T <, B
2] PITITIEDIRE

+ VAMAS TWA2 (ZRELF 2. 1985$ iZ) RHERE LT
ISODFHRTCE L THA UJISC) o

XEIEFERDITETEEFEERELELRZES

(JSCA) 199244 H:&%AL
National Body T#Hh 4B AL EZEFE= JISC)DETDERNEZFZHA

VAMAS



VAMAS X F— LD g D451

ain

JSCA BFRENEZEFZRER
SKE—  KRKF H4~H10

1ISO/TC201 (RELFES 1) Eff &R
SIR—%E WME - MR H11~H14

1ISO/ TC201 (R ML F 0 #T) Bl E R
—MN{EE EERINREMZ A H15~H19

N
Pl
St

1SO/ TC201 (RE L F 7 47) EffiE &K

YE - AW

N

H20~H25

.
-~
5
¥
4
\ |
(

N

y'a - Mt

H26~R03

it

VAMAS



HEREmTERARR
T EORBRET MR BT 2 ER BRIV R

KELFIMERB=HE
*—¥ i IO R AL
Technical Report on

Surface Composition Analysis
by Auger Electron Spectroscopy

1989%

VAMAS-SCA Technical Working Party in Japan
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Early History of VAMAS-SCA-Japan

1. IUBHIC
VAMAS % Versailles Project on Advanced Materials and Standards (Fr#f#l & EH#EIZRET 5

A 2xT7av s b)) OBTHS, VAMAS-SCA 3£ DH DIEXE X (Technical Working
Party-TWP) ®—2 T % Surface Chemical Analysis (SCA) DBETH A", D7l =7 b
iZ Versailles £ W) REASTRTE V19824 6 AICKE T »EDOERAE T - THESI NNV
A2H Iy MCBWTRRSINZLDOT, Tmbol, ik, BRICKATA2EXH= (TWP) &
RETAHAZLTREELAIZON, EDREWRTHS, AFEZAICEE I HNOEXRAEKVHES
hize TDE & VAMAS EEZB KA RA»N, ZEEINVERBRIZO W TORKR 2 BRET AT
Eha LA, RABECSmT 2E8ERROBEP T 2obNz, ThODKERIZ, 19854 1
AliliTb7: VAMAS EEZE S TERRESINS LA, WO DT—<DHRTYH Sur-
face Chemical Analysis, Wear Test Methods, Polymerbrends 3 X 7N Ceramics IZ4FICEE TH
HZENHERIN, SEHKBVWTRRIEXEHRERDICALIIERI2INL, LK
VAMAS-SCA % C. J. Powell (NBS) % Chairperson (23§42 L, | M. P. Seah (NPL) [#% Co-chairper-
son & LTHEL VAMASOFTH RO EKHERB AR ZEI TR - L. ThEXT
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Early History of VAMAS-SCA-Japan

KkEREEICBVTIZS & b EHEICBWT ASTME-42 Committee % NPL-BCR program ?
ERGMEFEH 2 ERIF - TVEILLH-T, ZOMIIIRETH o720 THICKLTH
PETIX, TNExZTABELLLXEZMAEI %L, Powell PLDOBFB=ZDHEIEIZIH-T, ®
7 BREMIRRLEMERTBES "4 70 —-L47+Y Y 2, (ftF, LB ELKHE)

MelLasZ iz h, 259 <%E 1M VAMAS-SCA-TWP JAPAN|DOR#IZZ DT 7- D75,

19854E12H|TdH - 720
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B A REH R ZORRELX T LD-HDTH %,
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Original Members of VAMAS-SCA-Japan (1989)
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AMBERL: VAMAS-SCA-Japan (1986~) — ISO/TC 201
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SPM Standardization

By D. Fujita as Project Leader
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Standardization for SPM data management
ISO/TC201/SC3 Data management and treatment

SPM Manufacturers / Users: 2004 ~ Study Group
Original Data Formats (binary)
et J Leader: Dr. D. Fujita (NIMS)

NWIP 2006
Standard Data Transfer Format

1 : WD 28600 2007
(Information Header + Image Data) CD 28600 2009
Author Information Measurement Specification DIS 28600 2010
Environmental Conditions J Probe Specification IS 28600 2011
Sample Specification Image Treatment Specification
Standard Data Processing
2 Procedures for SPM
Dimensional Calfibration
Tip Characterization i
Image Reconstriction, efc. ..
- . ™
Final Goal:
3 Integrated SPM Database w,
with common data-processing V
L environment )




INTERNATIONAL ISO
STANDARD 28600

First edition

2011-07-01
Open Data Conversion
A Software is Available
from NIMS.

eeeeeeee

TTTTTTTTTTTTTT

Surface chemical analysis — Data
transfer format for scanning-probe
microscopy

Analyse chimique des surfaces — Format de transfert de données pour V
la microscopie a sonde a balayage

VAMA#



VAMAS TWAZ2 RRT Report
Project A15

International RRT for Reproducible Restoration Methodology
for AFM Topography Images using Probe Shape Function

PL: Dr. Daisuke Fujita

NIMS, Japan
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Probes and the Reference Material

Containerbox

-

p—— .\ﬁ

. A I — — -
!

PAO1

§ ¢
NCHR (1), NCHR(2)

— -

Probes
PPP-NCHR, NanoWorld
Typical value of curvature radius is 8 nm.

Porous alumina (PAO1, MikroMasch).

Spike Curvature 2-3 nm
Partition thickness <5nm

Cell pitch 100 + 10 nm
Pore depth 40 £5 nm

——

.50 nm

Hig HIM Image o 'A\S
Spikes with ~50 nm high can be found in

the 500 nm field of view. VAMAS



AFM Measurements on the Reference Material
Porous alumina

(a) Normal probe-tip (b) Worn probe-tip
Z range:68.3nm Z range: 74.0nmi

IEET Rt EEFELT-ER &t




:.I: f‘l’f‘ﬁ ﬂ?’lﬁ@..- o Blind tip estimation

Blind estimation of probe-tip shape:
Extraction of reflected probe-tip shape and its line-profile along X axis

(a) Reflected Probe-tip shape

Zrange: 59 nm

X Line-profile

Curvature r, 11 nm

Z height [nm]

10 20 30 40 50 60 70 80 90

X distance [nm]

ISR B Ret IR \V/
(Blind Reconstruction: BR)[Z&% SA7aIJ74)L v
PREHTim D AR VAMAS



AFMIBDO B FERL Reconstruction of Height Image

Identification of topmost point of nanospike and line-profiling

Z range: 683 nm Z range: 68.3 nm

-

Raw height image Reconstructed imag

AFM &SR AFM &R V
E5T—45 RAREHFSIRE AV THBR
VAMAS




A AT (validity) DF&REE: S SIBHRDRE
Confirmation of Conservation of Nanospike’'s Height

Extract horizontal line-profiles including topmost points of nanospikes for raw and reconstructed
images. Then confirm the conservation of the nanospike’s height.

(a) . Raw heightimage

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

_______________________________________________________________________________________________________________
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(b) . Reconstructedimage
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VAMAS RRT Project : SEM Images of NCHR Probe

Diameter (SEM) = ~13 nm

I
X 100,000 15.0kV SEI




Test of Validity
Good Agreement of Curvature Radii between BR and FE-SEM

Tip Curvature-Radii (nm)

i Relative deviation Deviation
18 ~10% | 1.1+£0.9 nm
16
14 - | |
12 p——
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2
0]
1 2 3 4 5 6

™ Curvature Radius Extracted by Blind Reconstruction
™ Curvature Radius Measured by FE-SEM



Test of Validity

Conservation of Nanospike Height is ~100% Confirmed.

Height Change of Nanospike (nm) by Erosion

ayvijation
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error = measured value - true value

g=X-X

BRE(c) = RIEME(X) - FE(X)

MARUZEN & WILEY

KERfEE SR

AIFEDENS LS &(Fah

BH OEITR
NC.\—T3—F &
(N.C.BARFORD)

HEpRA L
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Experimental
Measurements:
Precision,

Error and Truth

N.G.Barford
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S BT # AR

) I2 5 X BR

RMAF B HIR

ZINERE=E R

2 1ty B B H AR AT

3o BhRg

IE §1. HIEEERE
faxiiRE = BEE—HEE
HxeE = H[E - EEorAIFEE
Z ¥R ZE (systematic error):

FePEY. B AR, EEREY
N=kY (bias)
{BSRERZE (random error):
Al ERY . 22 ELEIE . fBE
(L5 D (dispersion)
EHE: BRATEIZSTS=EE
{mZ (deviation) = AIE{E — F31{E

J&Z (residual error) = BIE{E — &xIEE




(PEED) “TRkES"ICKHE

TS, BER,

JISZ 8103:2019
& - accuracy

FAZ S, FEE : precision

EFES, EE trueness

UM, (GRIZED) B, (RIZED)
BHTHEE : E5oE: EEEE: Af=kY
repeatability dispersion reproducibility bias

{BIRIRE (random error)

R IRE (systematic error)




Terminology used in error analysis

small random error
&
small systematic error

True Value
1
1

W
o
J

(a)

Occurrence
N w H
D

A
o
(T

o

4 6 8 10 12 14
Variable

FRES(O) & EFES(O)

large random error
&
small systematic error

True Value

15+
§ y
g 104
- ‘
3
O 5-

0 —

4 6 8 10 12 14

Variable

RES(X) &IEFHES(O)



Terminology used in error analysis

small random error
&
large systematic error

TrueIVaIue
1

40 4 (c)
30 -
3 ‘
& 20-
o
§ q
O 10+
0- ———— '
4 6 8 10 12 14

Variable

FRES(O) & IERES(X)

large random error
&
large systematic error

TrueIVaIue
1

15+ (d)

Y
o
L

Occurrence
(6]

4 6 8 10 12 14
Variable

BEES(X) &QIEFES(x)



FHHV: mistakes

Occurrence
3 8 8

—
(-
)

o

bad data points, gross errors, erratic errors

HiE
True Value

outliers

nnfe

£

misreading scales or
malfunction of apparatus

Measurements
ana TRl

Uncertainties

cal Guide to Modern Error Al

6 8 10 12
Variable

14 IFAN G. HUGHES

& THOMAS P. A. HASE
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Guide to the Expression of Uncertainty in Measurement

AEICRETORBEOERCERATENEL>TUWV 0, BREEHRAR (CIPM)
EFETFHAMEDEFEEORTEZCELZDOR—THnl,

1993%. ISO. IEC. BIPM. IUPAP . ICPAC. ILAC. IFCC. OIMLO #ZE&L T,
[EHRIZH T ERENSDOREBH AR IFIAT
(GUM; Guide to the Expression of Uncertainty in Measurement)

GUMIZHEITAT GAIED) FENS IDES:
GAIEDIERIZHBELT-. BEMICAEEICHEUMTITONEBIEDIESDER
D ITA/INSA—A |

FREIZTEEMICRITT HDIEAARE: EFICIITEEI1ZHSEIETELZLD G,
AREMBENTELRWEEINSENT, BITEDNTYTDIEEZEELI-EE,
THENSDORBEZEZERETRT EEIE EEEREMNSIELD,

PAP
1EC O\I ,J];L




“TRENE" I & DEEA

GRISE®D) [(X5DZ : dispersion GRISE D) Hr1=&Y : bias
{B5K352 (random error) RILIRE (systematic error)
ARLT DRHEI S (FEETR A E) BRA T DARREMNS FEHETHAE) -
type A uncertainty evaluated by -_ o type B uncertainty evaluated by
statistical methods \\\ ,/’ non-statistilcal methods

BELRENS:

1
1
1
standard uncertainty i
1
1

SRIRETRRELS:
combined standard uncertainty
l, ____________ BB RN S:
coverage factor K
IRIREREMIS:

expanded uncertainty
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F—SDEDHE

— R DIEDHDRBNFEETEARNIVIR

James N. Miller

s

R R R
S TANISTICS AND
Il METRIES

OR ANALYTICA
(‘* » ) /
= B
i HiR

EENTICHITHRE

Gross Error EFH DN (mistake)
Random Error {BAAIRE

Systematic Error %R {fiZRZ (bias)

Jane C.Miller # |

4.12 INFEH S uncertainty

FE—EIZEWT. nHERIIEBARE
ENATADHEICEEINSETEFE
AT, RIEIZIES T, AT EEEF IR R
DO RIZODVWVTENLEES RS

— DDHETRI ENDEEMRZRE

ERAY So ] [ AXY i

MERDIENSIE, ETORESLHZE
ZEICANTI=DA T, HHTEAZTRIT M
[ETHY. COEZTGFYEAE THEIL
SNTLS,
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KERT—F &
IEULIRDTEHIC

{EFEARES W

{E# R A

3.3.2 RHEMIELRE

GUMTIZX, kAL -REIZRHH T,
REEME (uncertainty) ELVDIEEENEAS
nr-.

FENSELOBRZEEBRTEE. EEIC
[TEEELAGNREIEWVWIBEZZRET
T AIELEDNESDEIDHEMRELTE
LI HERBEZBELTNS,

BRRELSNDIESDOZDERBEET D
ELVDRT RFICHILEREOREREND
ZOM AIEDARENEEZRKDLHELDC
EICHHLUL, EHESZEDHAH. TEHLR
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An Introduction to Uncertainty in Measurement:

“BIE DAHENS" A

20064E

Les Kirkup and Bob Frenkel |

An Introductionto

Uncertainty in Measurement

3.1.10 Uncertainty

BE AETORRADEEN DR HOER.
ZTONRITAERIZAENSTEAHT L,

REMNS  BIEE (measurand) ERE CHAL,
RHENIDEE A SN=-HETHNF LT ER,

RRIEEE & FEMNDOHEL:
(Ex) ¥R FDEHA(2.255) & BIE FFEHE(0.055)
Period of the Pendulum = (2.25 + 0.05) s

RFORHODEEIX. HhHELVFER(EFEK
#) T 220000230 REBDIEICHS. &
R TES,




“BEDFHENS XGEEELDOH, ?

OEE&TA
[FHEMNSIZRAVT. EE
OKXIE:

OFEE: HERDE

O F&H: HE

Oft#k:

AENREDFTRITITERETIESE.
AEEDHELT ( TDEDLDEEMELEFHADOE D mZE

HIZRT I E

HEDAENS EREAZICEHR T I E,

RmltEeREEE

BHIEICTAEDRHENS"DNBE,

Y

+H

Zmf-LTLSh ., DHIFEIZHE,
ENITRITEHREICRE,




ABAT DA HEH D%

Standard deviation as a basic measure of uncertainty

OMETRIEITIC KL SIGHE -

AR ROBE W THIL AR UAIEE X (X, Xgy -one Xp)

, _ 1
NEFAIEDFEE: X = ~ D=1 Xi

SHaEBERES: 2= — N0, (X — Xp)?

THEORTEERENS U = —
ND




B&A T DAREMNSD %

OthDETHDIFRERN-FENSDHETE,
OAFBERMEEICLI-HZHIMICKY ., HBF-(IIBERELLTHE,

OAFTHIHEHDHI:

(1) LRIOEHAT—%

(2) FHAIFRACETBIBEES 2R S RN ORRER
(3) EHAIBFONEED LIRS

(4) RIEGIAZIZRE IN=-T—4

(5) E. ARSINTWSIEHR-T—4

OEFEELENSDETH:

EHASE B D EBELGLE . FEINSDOLEETRULNEETELLMES,

KRKOBDEHNEIEETXEARWME L) DETHIZAS. B (—HR) DfhE
R7E

— BRSO HE: a’/3

—BHERAROEERENIS:  a/V3
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Combining standard uncertainties

OMMAIZHEBIDEL (mutually uncorrelated) DZEH X, X, ... x;
o Xy DEAB f TROGNDAERREY :

B f IRy Zeidb T HHXETIL
y = f(x1»x2»"‘» Xir* xn)

BRIRERENS U () D2EX, BRDEHDZREFENS
D2FMELTRENS (RHEHSDITHREAD .

n

9 2
HOEDY (%) u(x)

i=1

Y RERMEL DL X Ay (THTSEBOREERT)

axl-




LR A FEO <D FE i

Expanded uncertainty, U

OFAENFHT ARRERHEI SXANTRE:

iR AFEMNS U: FHRIDFERNHOMHER (SFE/KEE level of
confidence) TR [y- U,y + Ul RIZHFEET H_LFKRAT S,

U= ku,
Coverage factor @ =Z{R# K: EFE/KEEZRIT HZRH

k=2:{5E/K¥E X% =95% GEAFERL\S)

K=3: EHE/K%E X% =99%




Summary: ERRZEEDTTH

- FEHEM FIRAT FEHRICRET S
O EMH P FICHITIEXRHF HDOHMEF-ML

@A/ R—aVEXZ A HET RN AT DS iRk
-ERNEHE=—X~DOREME (Covid-19 Response)

E

FRIZEEDHEAE

- VAMASZ# B L - “EF1ZEZE 1 A#” Don-the-jobE ik

OT LIZ#E L EFR R

=

ReBLI=RVrT—IFEE

OISO/IECEIA~DBEL (AMDYITI )

- BRENSTFEMN S Uncertainty in Measurement
OETRI 7 #T D EERIIEREE D FFM A~



The velocity of a wave, V, is written in terms of the frequency, T,

and the wavelength, A, asV =T A . An ultrasonic wave has f = 40.5
kHz with a standard uncertainty of 0.15 kHz and A =0.822 cm with
a standard uncertainty of 0.022 cm. Assuming that there is no
correlation between errors in f and A, calculate the velocity of the
wave and its standard uncertainty.

Answer

v=~fA= (40.5><103) X (0. 822><10'2)— 332.9 m/s
) = (2) w2 + (2) )

G -

u*(v) =80.9, ulw)=9.0m/s




