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| HRR&D E27I% Hu2 HEEA o7 |

10, HBE0RY MES APMUE BT HE

14~231 7]EtE A1EE ATATES M8 Fopie AR Heb| SREERo}
HR7HA 2 TR0 ATHE00.0%)0] 59, 9 % olg o] Fg2 BHow
WSt F71E AR AEFY 49 FIEHOE 8.3% /1= ek,

o W2 0.14%

1z
1.38%

JlE 222
828%

#a
0.69%

Se. Y Yo
89.52%

(O2d 72] MBR0IE MES A71dUE 22 o

90



| Haw 271 S8 715 STt 4B |

H4g =71A-1E S5-715 itE dSEY

107 4THE % Shuel EEL A 20219 A5 A A= ] AAA A= 1
QU EEL T R, 2, FREZOE L] JREZY B 2 AYLolA

a0 9] AE7H=2 & AA HEoiAH 1 584 E3 28 LA Stk
F2HEFE =77 3% HolH & & 4= 9o 59 X7t Bg6t7] = sHA|T
A2 HEE TS 714olA Argoll 83 A = 243, ool ¥hel S #E9
8% 71e4 4THEo] obd ek AJih=ol| 7HgaL s Ad e o] of A vhEoi AL
E%Qt A] ogfst7] off& SHo] Ut whEhA] Tkt A QA W A=
ojsfo] thgt 87} qlof At 49 HSE4]o] a5ttt
O]‘?i A= 1A SHEZY FY, o 70d, &4 713 € A4 v 3=
5ol Bl AAlstar S -?4 712082 AR EoF F IFR(FE FAE,
"ol I 459 S AAls] AHEIT EF A HIE AA
A = ZHH(Bureau Internamonal des Poids et Measures, BIPM) KCDB(Key
Comparison Database)?ll 5%, -F-A], 47} o] 24 o|F X1 A 7|&7id g
&g A= Z35te] S FEZO) ek LubEQl olsfE =0l AL ST
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Ot

Seube We 5 2 EET BT A0 F/HEEY o] Jom oY e
A1 A3 3500 thw SEES 4] 8 ob|& HofolA] B4l
Fo] ZHTY T BT e Aoy, AAE, HE L AA] Yt

7Eo ABEE BAHE, 247)7], B2, S EE 2AAS 2o

2 gojska §A157] 1% HEe} 3 o2 23] St
& 2 % gtk 220 that o A4 ol A 28
Sof i3

@ ST 712

SI sASAE= AlA HE =7 FRste §¢E 3F AA=R
s} 41g] Rolo 4 BUT B9IS MR 4 S sl BA|TE0IT Sk 7719
|2&9i(dol, A, AR, AR, 298 2%, E4F, Fo)E FEHY 74
|Eetol B4 Eolge) 720l Bt =YHel §o)E 2

20184 7§ SIofA = o5 7| EHE A 9] &5 A4 (Planck constant:
h, elementary charge: e, Boltzmann constant: k, Avogadro constant: NA
)0l 715tsto] A ojete] whet J-A o2 A 7 GAAE ZFA Hu
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| Hax 2710 S8 -7 15 H1t2 AERY |

187549 A AA &4 #E9] Aol sidst= mlE gl AA=HAoH 3719
713o] & Pt . HA FAEFFEI(CCPM)«= 2l¥= A5 &
BlojAolm SI e o] 17, T ot A& 5 231 JAHE 7| Ftolth thE o=
A =FFG L3 (CIPM)Z 189 AE7IE 45 *FHHg ol 2zt Fopd
AEAEI(COE HA=cte 9ge Zeth "HAYHe® BIPM2 =4 54
A Ao|R} ARl ST 4], =4 Bl AA], KCDB 2% 5 Y75 $H3

19909t 58] 7=t =715 571 B NMD o] AAR O] Ho] Uil 7ok
A 2e A FHY AFE GEE 4= It ]9 19994 212 CGPMeYIA
CIPM AZAAHAFEMRAP] F4og2 AHEon Z= NMIZF 2R3
7SR 1 30l 728 Wtk Y-S AR FA14 s AR
1G5k AS HHE Shlth BIPMY} A G #E7]7HRMO)7F =85t =A4] - A9
A4 H|la(Key Comparison) 215 Hig o8 Z}=2 NMIZF AAR AAsH=
CMC(Calibration and Measurement Capability)E& S5 FAE(peer
review)sto] & 5I=H BIPM KCDBo| Z7HstA et & KCDBol| A€
CMCe a1g NMI7F &4 H9 2 £ 2 WS T 5 Avhe =4 A4S &2lo]
=g

CIPM MRARFC 2= AA| Aol A 2ol= AlY -1y JAA 9 22 A=E
A9 4 glof o =A 18 ¥ 7|42 ILAC(International Laboratory
Accreditation Cooperation)o] &gttt ILACS AlY -1 -2 A|E - FAF
71HEE QAo 77 17 719l 2l @ Aol 20009 3671 /14 71+7F
%= ILAC MRAE A5t 2001 EFE AE- w473 gt 45 2170l
IR = ILAC MRA= 74 =710l A Q-2 A -1 7|3/9] A& o &
7t A drotEth= A4 A7t "
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| Y2RED 52715 IS 2N A7 |

Ot

@ =4 71

S-2uteke] NMIR! KRISS+= ST ©919] AT} S 453/ AAE YA 1L Sl
BIPMY] o8 CC 59 &5 &3l =A Bl aof Frofstal 1 AxE vt o = tefset
CMCE KCDMe] SAfste] =4 142 ¥l ok, f-2luete] 573781l
771 REAKATS)Z AR RE(KS)E 2 =7H4dEE AAE
ZdolH 1 AFHY] FE Q1A 7]+E&2 KOLAS(Korea Laboratory Accreditation
Scheme)7} Slt}. KOLASE= ZHS 1 - Al I 7|85 A w240l wet Q17gstar
ILACS] 3] ¥o|A MRA A7 7| & & S5t gF 9] QI o= H A|A oftf ALt
FEE= A2 HHE 3t} & KRISS7F Al5gt =7 SHEE0] gt &5 3
HFO 2 KOLAS 5917|304 dragst AJ8- w4 &A= ILAC MRA 3|9
HEY AEE 4 4 Sl
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| Ha 27107 S8 715 ST HE RN

BIPM KCDBOl| &% CMCE 71Ed9] ¥ E&]3Fo] wtet 34| 97H] Fofz
v‘i%ﬂt} 0] % 52 8A|H1 Ql= CMC 9= B327} H|w 2 YL 4 HolelHio] Q.
ZA5F Holof| tfsf Hot zpA|5] A H ot

rﬂ
r

H CMC T U2 2 - L AEF o] ARIE ohE}
,IE, B & =7F 8 Ak Aeke] W4 Aol AA] =1 KOLAS
713 tiH-20] KRISS 2582 7IHEO.=2 AH|AE ALkl At ©] & B2
t2] photometry®] &30l 71 @] E8H= SHFOR, A A A
g9 o} D RERE ZAZE-ZVRE/A] EYL W99 4 $95
FgH o= A9sta gl ARE AWET(100-500 Ix), AHFAE(300-500 Ix),
=& #% 5(20,000-100,000 lx), 2FE= £(10-2,000 Ix) & THggt *Wﬁ
22& ob¢EH, oRF FAAE Bl 8FEE 10ux 29 SAX
FIANA7IA AF & 2 AS AAE BRI Ao oJAH F2= éxcijié%
Adl- A9 27 #59] T4 GH, gAEHo] 49 e I, - A1 B
S =7F A ARG A GAE SEska ol

r
Q.

FRE S5t Lyeks 10 Ix $2 08 AEo] 9lor o] Aly-AlQ] ut
2 4 19, A 8 A2 AF 5 U 289 99% oS AL
APk o] FES Eoloh AAI- L 2= F5(10 plx), HI=H-52(0.001 1x) 5Ol

.l

2AZE G 5 YT QoL o] 22 ok BALE Au] B
4% 5 9% 55 2x9| oo, Seltet 44| of Hoke] Sy 4 27l
tiH|sto] ShehE W= 7ledE XY Solth. FRE ARA T Suds
10,000 IxE 3414 0.2 Alg5tH, o= AUl 21, 1&-273 2= B7F A8 28

& oA 23t B =E AlFstaL At} #A1°K100,000 Ix),
u]=4(70,000 Ix) S QB 2yl B2 7153 2900 =0 2 A= ol uf &>
7410 444 878 FHeR
1FE AS Ve AAH R sl Qi S oA S uEte] 24
Bow 1%t B 4Y AR SzAL od *JilE% Agake grolw,
37 £A(0.4%), 11F FH0.5% 5 AT £z @A 27 A4 o7}
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| Y2RED 52715 IS 2N A7 |

Ot

ZAstet. 22yl o]u] decade-level 9] P& &4 AlA
A Y- AE7] dug =4S 53 A
4 ST oo i FHE79 v E4E Folote A A HE, 1714
=93} Bty A H|E H@HT. T FASA FAAA Ffjo] ot S35t
Y At BF e BE 5 QA AAF R 31 glom S uets
EUV-MIR A 9904 SHREE Fotoiet. 2-2uzh= 300-1000 nm +7Hl A
AFIA ghgA]o] 71 22 4] I o] EES QPP A o7 SRlst o T 5=
Hegk 2 NRCEHYE, PTB(EY), NPL(¥=) 50 © Y2 JI9LS Adste
Ao, ol 71EdE Qlzetet 7EHdFEY AolE wPet Aoty Lyt
gdohs VISNIR @92 tAaZdo] -2 -FAlA 4 5 =W Ay 8.9
FAEE o|F 1 th A 8 71 HEL
PTB2} NMIJ(¥E)= EUVZHA] 45t =52
7180 & 0.12 nm7HA] Eg@5t= Al A T
NIST(9]=)% 300-1000 nm HA S

&
k=l
&
19
1y
ﬁ
o

=

2000 nm ©}149] MIR G4 A AlA FL3t HE BR 7| HO2 &
e AEGESE(k=2) HZAE Syets &F 1 % $5
AR AU E SHEsta Qloh 8 7| FolAE PTB7F 7 £
GAIFIAL glon, Holo] NIST2F NPLo] &2 7]&8S Kol Qi

FEA R T o] WA Akl WO Al71E ERH(W-m ™ -nm ™),

FEO NMI= 12 SAE 7€ 02 Fa2 et 258092 52 Tungsten
LampZt AMEEH, 57} 7t 93k &7 7Hs oy 9ot g4 7hse S B
71} 20259 7% CCPR BFEALR & Holol= 237]=, & 114719] CMC7}
S2x]o] 9JoH, o] = 98717} Tungsten lamp 715 A o|c}. ZF 2719] uhy WS
¥ w3t A3}, L2 uek= 250-2500 nm AA 9L &4 755, A AlA 71
Z Ad B 1Y E S5t T 19 28 &3t AdE SHOlME 250

m G4 CMCE 71 147 7139 SAHESE (k=2)5 vl w3t A, S-guehs
5 39 £EY W2 B E G4t FAFHCE AT 4 Qe AUEE
HE5kT Qlok. B9 2500 nm YA E CMCE E-f-e 107] 718 Bl wshd,
- yEtes A AlA 299 digets B3 E 25k At

FEEA BEobe BEEAT A 2 HEY EFEAHCE A, CMC 5A
71¢o] EA ot FE2 F 217H0|t}. o] T 4

X,

o)

R O 1 -

ARARE, 2% AR, ool EAA(

¢
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| Hax 2710 S8 -7 15 H1t2 AERY |

M| AZ B Hct CCPR 671 key comparison % 2717F SHHARE I} £31-8-0]
N g T840l =k L HvEE @4 16719 CMCE KCDBoY| 5A5k
Rom, F9 SFFE SHUY B - AF FA7F FEE] 1 5] BF
ZAHPARS-2 KRISS Sharp-Little A&7 7|9 CMC®} NIST SRM &5 CMC7}
L5 z9tEo] Qi EF SARAREC] s ZF NMIS| CMCE w3t A,
SHuets FAF o2 A9 dol HAE 7 HET 563 £ IS ERota
Aol geldrt. B SR CMCE SAF 1971 7138 &, UV~SWIR &
ol A CMCE =3t 712 KRISSE 3| & 57H(NRC, $= NIM, NMIJ,
42 AIST, NIST)EC|t. 53] ¢-24#h= 360-900 nm oA CMCE SAsHL
Ao, AR IREEL 2000 nm7HA] ofH] 528 FolH, o]= FF Peer
Reviews &3l KCDBol| &t 542 o olct. X 15 EFF=A 9 4
871 3A S7F wet 24 H9E 250-2500 nmE EFEI gloH,
S-2vehs @A NIST 284S 7IREo 2 AH|AE A F6ta St $o = =4
A FHE oA 250-2500 nm A tHE-E oF-2= A EGHANE A RS
7o) F=Aolt},

AR 2ok FEA B AlA AP E of 2} ket Hk 4Hd 9] 7R 7=
E8=H, Al FAEAL, FAAA 5 vl 71&o A e A S gttt o]of wfet
B Fofo A= F83 JH o2 A Fa ok 77 S EE7]To| FHsfop &
F8 272 PR 28, o, Zol, &4 5ol JloH, 214 Fd BAIS 915
AR, HPRERA 5 g B4ttt 4D S IF¥x 5Folth A
MAH Oz FH-F EZ A (Fibre Optic Power Meter)?] CMCE 548 NMI=
2078 713#o]H, o= FBAl- FAHSAL- Al FRIE Hlo] A 5 vl HA] AH] Fofof A
BAR #HEY F8A0 ANEHHCeE I Ys2 HoEt EF
APMP(o}FA o} B} B oF) 2| o] A= KRISSE E33t 67] 7|#o] CMCE HA-511L
Uom, o= ofAlold FFAl 7|&9] whE A4 A LUt A1 HE9
FAFOE 7|5kl S ulgitt FAR 5419 A TRl 1310 nm, 1550
nmollA thF-E2] 5717 CMCE SA1 7Hel, |83 519 g5 713 53t
544 71€92 7|9t = 850 nm 7R sttt APMPolA = NMIJ9}
A)7FE NMC7} 850 nm7HA] E+H.511 9121, NIST= 672 nm~1650 nmo] 0|2
ohRo] I E FEH o R FAot] AlA H 1L =29 QlnetE HojE &Y
HAE vl w5k, NISTE 1 pW~2 WeH0.1 mW Zdighe] 13 w4L Al
71 W2 1S ALdstar 9ok NMIJ= AH] 719k E85) 1 pW~1 mW, 1 mW~1
W9 & #7h gHotH £ fA R Y2 1A E BRgith o|9t vl sf, Sutete

0l
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| HRR&D E27I% Hu2 HEEA o7 |

1 nW~10 mWE v]=1 4 & oh329] 49| #Hol™, NIM-PTB- H#HE MIKESSH &+
A £ 529 H2 A& HYE fAI6kL iet o 19 T CMC £
ohd 4] =8 188 7|20 E B, Ul AR BEAl 4] @gollA 87E=
HRE olv] P H o= AYPstal St EF T SHOIAE NMIJ(0.23~0.33%),
PTB(0.3~0.6%), NIST(0.4~0.6%)7} &9d< F43t S2vah= 0.1 mW
A& 0.7%, AA 1 nW~10 mW #7014 1.3%Z NIMI} A 243t
FE2 FAsHH, ECPR 7|59 A& Qzmehs P& o g 29dstal it
u)=-Edo] ACR(Absolute Cryogenic Radiometer)& 334dH HE7]71A
sto] AA 1 29 HELE SRS HS notd, EuEt: FF ACR
718 335 48 A28, Ge/InGaAs EY HE7] 71 A EE, 2~y
22850 nm, 980 nm, 1480 nm, 1625 nm), 100 mW ©J4e] 1&3 ¥ 5=
2E3 997t 9ot

@ Hjole AT Fof

EZ % (Amount of Substance) 7|8t 2 X &
A 713 7 ASE|ndE Eos 9
AFAALRE BRI g4t vlo] @ ojok Az -EAM ] 1k, THY &
HZQME 49 9] F7tof upet HJaotal Ayd HF
gfjzlo] gt} E5] 5 B4 S0 S, Alm AA ], AR A, Al
Aol met A gebd 4= Qlo], A3ke] 443} vl Vs A S EE S &
SHREY ggo] Fasith

‘Hio] @ EATF & YAA = E= Hhol @ F4 AlRoA 54 EE(analyte)
T S ot i A4S 7 I A IRA Ao A sto] 2443 v
7t S EHok= &5 AFhE oJu|glt), Hio] @ Hof H&F2 Alm A7t B9t
mjZol, A7 HAE oA J4g- &4 Bt AT 4 9y, BEHE9]
Qrg/gdol AgtHA 4= k= HollA F7]-35)8 =35+ A

5] E:3
Agtct. Hio] @ BT 9= AR HA G thAA - S 2R A
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| Hax 2710 S8 -7 15 H1t2 AERY |

HokR A, 2% WY Ay gAtol eHAZE S o Ak TRt e A ETH B
YT AeB7HITE - 5ok 5) 54 Ae 4% e Ay dZ240]
I3te= 3571 Ut

uho] @ Hopo] 4 CMCO] Oz Theedt o1 F717k obuleh, Q-4kg) otol
27 A% Ane] AEe i AHsAe BAHoR ANsE TR
sl % 9lrk. Tk CMCE 37 753t wsle) Astols], ek
ot B E dgo] 5Y £E0E A -NGEHA g & k. gEA B

P02 54 A4 B ALA B F oot T

HEEACRM/RME A3 Ate] 244 ot A4 7J410] 914 E7oltt.
J} ol AR wid S37F 33 BAE QP Aol Alghe 4= gloH, 27
w2} vbg S4o] 9eb 4 ik, £ T vl gk Qelo| i EEE o)
WY A=} FARRE 34 ASS Eol=A(FH4, commutability)7 23
7Fedd A€t A4t AFolAs AA(FE 58), Bl A, B
SiAo]l 8 AHoR AL ol wEt EEEE AYE MY A4E
AAs71 Hk, 218 e A, AS ZAES T/ /AA Y IF B, 3+
A &/g 0 2 AAHE - ARG A1 29, AA] A 2H4Ee] A (EQA/PT HHY 55
Zstx o7 B g Ut 9t E35] ©7] §-X|(Short shelf-life) 252 Hfo] @ Hof
E542 wdsiop S dhE Felolth AR EEBAS 3] AH4 Tl
A0 ol GRYI70] AL e FFE 4 gon, A B AT
sfo] @7 B 715 A 48 ol A 414 482 7FsoiA sh W St
A}, T} ] $4) BE2e] 4T 3 W] Aol ot A (rolling) AAHTH
2E 7+ AZ(lot-to-lot bridging)< &3l Bl1 7Hsd= A5t A& TF6=
G AA A LgH

2001-20054 7|7t Hio] @ g5Fo] 7|Hto] nfE = A7| 24, 535 S #
oA Hio] @ B4 9] Al ot U] S T e 4do] HAH o g A7 = TA
£ 5 Utk A4 Aol A FF HlolE 9] 82 S E = Ao Y, 71
23 B 7/ SRS AT AAA FERA A= A 0lUS 7HsAdol Ut
] ] /H_HL_ TEEZY ;‘éll- éz%;ﬂx}_,] 7HL# z%% al z7] 7\4_9. /\].a] H’I—-g-o] oﬂ/u
Aoz AFS A0 A AR tiit 2 e H k= Al A8
U7 A8, AR Bl 5) FEH = Hehd 7FsAo] 21, o] Al7|E #E 8.9 4
HAE AAXA7]= o] BFFsitt. o] Al719] AAPEE 7] SHAA = 2/ A A 2t
SHAE 2R E A AAT E a7t Qltk= Holt
2006-20124 717 QAHIekt 4kg) S8 Shefo] whet % B WaAol
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| HRR&D E27I% Hu2 HEEA o7 |

TASHE L, A R EC] Ao HA B0 A7 i E = 2AR £ 4 o
W T A&l soldF 71w Al 1 B3 AR FA7E EHELREH, ol
et 714 -4 tg 775713 o] Al7loll= B e, AA Y 93 BA,
i HeHd =2l & B8] 4 Aol Bt geteid 4 et B3 H| - S
20| Fa/go] B = I AREAF 28 A |7l = - 1) 9] BaAo] SHE=
o] Uerd 5= 3t o] AI71E BE 8 S E Lot Y E of gt
T2 A EA%E s 2R & 5 A
©

MoE BEEdo] drhd A&SHA 2=, o)A ofgA AREEY, 2E
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BAHoR AAE: dARZ & 5 Atk
2021-20254 7|7k vio] Qo] o -Hio| e 57 F¢e] 277} AotEH EE0]
A A o A AT A E s 7 JnEE /I EHE dAR & 5 o
A AT 0] FFE ot 22, AR, ST T2 S EwA,
A3 A2daes 274 dHolHe 4w 4%
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| Ha 27107 S8 715 ST HE RN

( BIPM KCDB

KCDBY & 542 WA 74| SP1E 557 (equivalence)d] Foltt. A
AA NMIE©°| ZtAte] 20| ohE 3} S50ttt st Add A7t
85t KCDBe =AM w A9 235 A|AH & Hefsto] &Y FA414
YIS Y5k b o & NMIS| CMC 34] F3o]H zF NMIZF 54 #9], 573
E9E, £ YHoE nA -5 ARAE AT & Aokl Adsts W-8ol
CMCeJtt. KCDB< °|2fet A& A4 2 &2 A5 A5k °l= CIPM MRA
A 719 AS QA AFHCRE AAE =7 7F w AHA AR,
oA A AT G50 A G FEE o]0zt

KCDB9 4 84 = Key Comparison (KC)& Z} =7}9] &4 50| du}
L= =R 5 RIckH= FA B[ o] al M NAZH R 3 ATt 2P == F=E 7|
Algolr NMIQ] CMC 917 "= A Z ARE-E T} Supplementary Comparison
(SO AYEE7H &2 EF 7|&doA #Pst= Ex Huolw CMCE
SISl A-A 272 E8Htt CMCE= CIPM MRA AHAoA 71 5935
AR F stuolH S4%, AW, Y B9, &54 7|5 &7 A, A&
Al - 178 A7 gt A 71e = ofof gttt CMCa= Tt AH| A EFo] ofy 2t
=719 £471& 52 AA7 34 A 22 A5t A olth

A AA NMIE2 =71 A+4Z 3 AA 5o KCDB W T CMC 7Bt
8=, At 7E (TR 5, 71F 5)= U 585 B &0 EE
CMC7} th4=2] e CMCE T o 2 2Jn|5 7hIt. CMC 25 3= KC
Zroj7t E4Aoln] R H| W= 109 7|25 AX B2 AAA Atoef st E3t
Z st}

N
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| HRR&D E27I% Hu2 HEEA o7 |

= 4%

=

)

oj

)

KCDBE SAIste #E2 Gt AvL 55 =iV} ofyd}, 42
H= SHEE 55(Evidence of Equivalence)= X 57| 93t £
Ax}olt}, KCDBoY| 5% CMCE CIPM MRA A|A| oA A5, A4
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