Certificate of Validation for Centrifuge
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Model F\C‘“ 4° Serial No. 'Fb aH 1N 34!‘

1. Measuring instruments

T|X|§ YEio[E] HIOKE 7 DT4212 R1000897 fues o] 20244 019 299
Cxs deA SINCON 7 DWL-80E 160415991 ey 1515 202449 019 19
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1. 2| 8| %} (Client)

71 & Y (Name) ot DS (F)
FE A (Address) A= HEA DES OlEKE 16

2. & % 7|(calibration Subject)
71 7] & (Description) c A8 0| E(C|X " ZHEA)

HEE AL 3 HAY
(Manufacturer & Model Name)

717|HZ (Serial Number) : 160415991 / QT-HI-15
3. =YXl (Date of Calibration) | 20243 01& 31Y

: SINCON / DWL-80E

4. AREA (Environment)
£ & (Temperature) (206 + 0.2) °C &5 (Humidity) D(46 + 2) % RH.
I EaA (Location) c W IFEEY (Cal-lab Lab) [ 0|5 A% (Mohile Lab) 0 #&3H (On Site Calibration)
£ A (Address) D MEA 2ET AMEAZ 606 LAY CIERA BE 85

5. 5P BEEL &34 (Traceability)

=]

nEeY gl 234 M (Calibration method and/or brief description)

#71 7171= A2 0EH A0 M EE 1AL HFEMCLAB-TM-10306-208)04 T2l S/HEHBESR7| O 2R 539 AZ40| A2 E ofgo]| ZENH(S 0f
0] LY ASLICH

Yo A8 S EEF] HM (List of used standards / specifications)

2171 HIEB| AL 3 B4 7718z X7 ndogy nE7|
Description Manufacturer & Model Serial number Due date of cal. Calibration Lab.
5| Ho|E MOORE TOOL/1971-ALL LRT1237 2025.03.11 e R E N
Y et B / (1 500 x 1000) mm? 1510020 2026.01.23 Eeibies)
6. 11 % & 3 (Calibration Results) CEEAD AR
7. ZHEEE (Measurement uncertainty) AN R
|

ox ol

g ol =T} (Measurements performed SIxt (Approved by)
> e 12 (Title) e ARt
(Affirmation) M (Name) 2yt & (Name) "EF a

9 dFME FHAEZ 2 HE M (International | aboratory Accreditation Cooperation) 4% MM (Mutual Recognition Arrangement)0f A28t 201K 7|
THKOLAS)E FE| Zote Zopol ngHatg ok

20244 029 06

Ehsi =
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s fr
sogzz oy PIOAME® omoE|FE|
S|RAS
B0 d¥ME EW7I WYHR 0| JTE DN E Q4SS 25, S5 5)0 SHE Y37 ST A0 23t 2
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1. 9| | X} (Client) [E1gg%r 5]
7| B B (Name) ZAIB|AF RLO|RW BRI
A (Address) CHE UEA DES OIS E 16, 5F

2. £ ¥ 7|(Calibration Subject)
7| 7| ¥ (Description) D EMA

RIZHEI AL 9 A
(Manufacturer & Model Name)

717{¥3 (Serial Number) : 1908050
3. Y YX} (Date of Calibration) 120234 048 04Y

4. B EA (Environment)

CASIO / HS-3

2 & (Temperature) 1 {230 + 04) °C & (Humidity) 1 (50 + 4) % R.H.
WEE (Location) cm AHEEH (Cal-lab Lab) [ OIS H% (Mobile Lab,) 1 & WH (On Site Calibration)
= 2 (Address) CMEA BHT MM 606 tfYCIES| A BE 85

5. Z-WBF9| &g (Traceability)
mEHYY 3 AF4H M2 (Calibration method and/or brief description)
470 217|= M2t E 57| 9 RAIA W ELO|0 DR HE A (CLAB-TM-30106-068)0 Ti2t SIS EE7|Bo 2L E M 2340 &=9 ofgfel
EFTH|E 0j83}0] nHEYSLICH
wHo] ALEet EEE] HM (List of used standards / specifications)

217y HEZ AL A H 717|18= A7 oY o7

Description Manufacturer & Model Serial number Due date of cal. Calibration Lab.
Stop Watch Calibrator Witschi / Q Test 6000 5217 2024.03.24 oA RE

6. 1 %4 & 1} (Calibration Results) C R EHE

7. S E8E (Measurement uncertainty) mi < n S E

LN

g ol EH 7} (Measurements performed py) S2Xt (Approved by)
s / 9 (Title) 7lEM YRt
{ :rmatlon) ;‘\3%4 (Name) ;(-{X]%t Ac.—}uoi (Name) LI'%":‘_‘:I

oL

H 4B ME THAE7 2O M (International [ aboratory Accreditation Cooperation) 2% 28 & H (Mutual Recognition Arrangement)0ff A E$t o5 Q1% 7|
THKOLAS)ESE Zei2 2ol wyzatait|ct

20239 04% o5¢

ehes =

sg2ogriz oy SFRAUME omoEiFE
S|RfS

Hankook Cal-Lab Co., Lid.
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7

Yy = 696x10° =+ 167 x10

ASHKS HTHAZHRLZ) () RBE THR = A2 7|FEAZHO) dish B2 AlZHS BAJStCHE o|ojojrt

Of) 7IZAIZHMOl 1 000 s AUYSW O] 2F UK = LHg 8 AAlBHCL

{ 1000006 96s * 0.000 167 s}

o NAZY FFEZE= O Mo FO T ZHo|Ct
KAZE = (1+y)xT =(1+ 696 x10%) x 1000 = 100000696 s

dEE = ZX[1OOOX{].67><‘IO‘7)/2] = 0.000 167 s

o
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¥ Measurement uncertainty : &8[F 2495 %, k= 2. &

X RII7|2EEY DA TREON U F7MEY2 st X H(KOLAS-G-008), 1 &St BHZT|: 24 HE
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1. o] 2| X} (Client)

7 T B (Name) ; SHATFSEAA(Z)

£ 2 (Address) A7z AEA DEZ OIS E 16
2. £ % 7|(Calibration Subject)

71 71 ® (Description) B el P = |

HTEAL o " )

(Manufacturer & Model Name) - LINESEIKH / TM-5000

7I7|#3 (Serial Number) : 143-0049
3. @YX} (Date of Calibration)  : 20244 018 29Y
4, D EA (Environment)

=2 & (Temperature) S (219 £ 03)°C &5 (Humidity) 1 (30 + 4) % RH.

W HEA (Location) M 2HEEA (Cal-lab Lab) [ 0517 (Mohile Lab.) W EE WA (On Site Calibration)

= 4 (Address) A7lE YEA AES O12RE 16
5. EHBEL 22/ (Traceability)

El

e 9l ~Zd ME (Calibration method and/or brief description)

71 7171 2 o 45 0EYPHEAM(CLAB-TM-30203-071)0] T2t S 7IEHREEI| AR 2H 39 4
e

o) AP EEZH] YA (List of used standards / specifications)

S0} 228 oZfo] RETH|E 0l 8si0] I

7171 M| Ar 3 @y 71718z Mragogd nyP7
Description Manufacturer & Model Serial number Due date of cal. Calibration Lab.
Standard Frequency Generator SRS / SR-625 406 2024.05.30 SR
Function Generator HP /33258 2847A05206 2024.12.28 SR UHS
Photo Signal Generator SP-Tech / SP-02A 156849 2024.11.22 a2t ]
6. 1. & A 1} (Calibration Results) AN FHE
EZH-EEY T (Measurement uncertainty) : 2EZD H=
g ol Etad 1} (Measurements performed byl & 01X} (Approved by)
AffT' q El2 (Title) 7lEM ARt
(Affimation) Mo (Name)  HAY 4 (Name) LA~

A H4EAME IRAMY 7|2 AFH R M (International | aboratory Accreditation Cooperation) 4% 217EE H(Mutual Recognition Arrangement)0ff A H%h st 21E 7|
=3

FKOLAS)ZEE Z0iet2 2opo| wMZANYLICH

rot

B0l HNME £Y7]2 YUTYSE BYE OX= 2@RE, 22, S5 §)0 S0 W7t Bde 220
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CAL-LAB CALIBRATION RESULTS
g o &

MEM HE 1 2401707-2 Page:2/2

1.3 3H &9 nyAa}

STD. Value Measured Value Correction Value Measurement
uncertainty
300.00 min™ 300.0 min™ 0.0 min™ 0.1 min™
600.00 min™ 600.0 min™' 0.0 min™. 0.1 min™
3 000.00 min™' 3 000.0 min™ 0.0 min™! 0.1 min™
6 000.00 min™’' 6 000.0 min™ 0.0 min™ 0.1 min™
30 000.00 min™ 30 000.0 min™ 0.0 min™ 0.1 min
60 000.00 min™ 59 999.9 min™ 0.1 min™ 0.1 min™
90 000.00 min 89 999.9 min™ 0.1 min™ 0.1 min™

¥ Measurement uncertainty : MEl4F 94 95%, k =2. &

X D772 EFE DA TRHOA U FIHHE Qs X H(KOLAS-G-008), 1F 2T uH 7| 12 /g
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1. 8] 2| X} (Client)
7| % (Name) S DS AR ()
F A (Address) A71% duA DEE oltEE 16
2. £ 3 J|(Calibration Subject)
7| 71 ¥ (Description)  OlX) " HED|E
pRES -1 PN =T Y ]
(Manufacturer & Model Name) - HIOKI / DT4212
7171 (Serial Number) : R1000897
WYX} (Date of Calibration) 20244 018 29Y
4. B8 E A (Environment)
2 & (Temperature) : (220 + 0.4) °C & (Humidity) 2 (31 + 3) % RH.
M %2 (Location) IYEFEA (Cal-lab Lab) 0|£ 17 (Mobile Lab)) W ®Z R (On Site Calibration)
F 2 (Address) : %’7IE AZEMN DEZ OlEIEE 16
5 ZHEEFL 25 (Traceability)
mgee ol &34 AF (Calibration methad and/or brief description)
#71 717 o2 /CIX Y HE|D|E| DY YEBEZM(CLAB-TM-40419-116)0]] T2} 2ASHBEFI | UL 2LH ST ATHO0| SR O1gfe) EETH|E
o|gsto] mAE| &Lt
BHO| AME5t TEEH] HA| (List of used standards / specifications)
7171y RESIAL B A 271z AZlngoy g Yy
Description Manufacturer & Model Serial number Due date of cal. Calibration tab.
Calibrator Fluke / 5500A 9490029 2024.07.20 el ol o
n H Z 1} (Calibration Results) CDEEI EE
7. ZHEELE (Measurement uncertainty) n¥EI} EHE

s ol AT} (Measurements performed gv] ;
(Affirmation) A% (Name) Ao

Fl 4EME SHAET
T-KOLAS)ZRE Folete 8

ofel WPHAYLICL

g=elys o

0| HEME 371 FUHBEO| HYS NINE 2@, S5, 88 50 2

F-QP014-003 2020.10.20 REV.02

£ QX (Approved by)

& (Title) 7| elxt /]CHP'
Loz

“d49F (Name)

|2 QI E E M (International taboratory Accreditation Cooperation) A% 23 H(Mutual Recognition Arrangement)0ff A H e =015 7|

20249 028 014
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1. DC Voltage Calibration.

Range STD. Value Measured Value Correction Value Measurement
uncertainty
400 mv 390.00 mv 390.6 mV -0.6 mv 0.2 mV
4V 39000V 3894 vV 0.006 V 0002 v
0V 10.000 vV 999V 001V 002V
20.000 V 19.97 V 003V 002v
30.000 V 29.95 v 0.05V 002V
39.000 Vv 38.94 V 006V 002V
400 V 39000 V 3893V 07vVv 02V
1000V 9000 V 901 Vv 1V 2V
2. DC Current Calibration.
Range STD, Value Measured Value Correction Value Measurement
uncertainty
400 pA 390.00 pA 391.2 pA -1.2 pA 0.2 pA
4 mA 3.900 0 mA 3.908 mA -0.008 mA 0.002 mA
40 mA 10.000 mA 10.00 mA 0.00 mA 0.02 mA
20.000 mA 20.01 mA -0.01 mA 0.02 mA
30.000 mA 30.02 mA -0.02 mA 0.02 mA
39.000 mA 39.02 mA -0.02 mA 0.02 mA
400 mA 390.00 mA 389.8 mA 0.2 mA 0.3 mA
4 A 3900 0A 3.902 A -0.002 A 0.004 A
10 A 9.000 A 8.99 A 0.01 A 0.02 A
3. Resistance Calibration.
M
Range STD. Value Measured Value Correction Value easurement
uncertainty
400 Q 100.00 O 1000 Q 0.0Q 02Q
4 k0 1.000 O ko 1.000 k0 0.000 ki 0.002 k0
40 k0 10.000 ko 10.00 kO 0.00 k0 0.02 kK0
400 k0 100.00 k0 100.0 kD 00 k0 0.2
4 M0 1.000 0 M0 1.000 MO 0.000 M0 0.002 MO
40 M0 10.000 MO 9.98 M0 0.02 M2 0.02 M0

F-QP014-004 2020.10.20 REV.02

Hankook Cal-Lab Co., Ltd.
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CALIBRATION RESULTS AN
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4. AC Voltage Calibration. (100 Hz)
Range STD. Value Measured Value Correction Value Measurement
uncertainty
400 mv 390.00 mv 390.6 mv -0.6 mv 0.3 mv
4V 39000V 3.900 v 0.000 V 0.003 V
40V 10.000 V 9.99 v 001V 002V
20.000 V 19.99 V 001V 003V
30.000 V 3000V 000V 003V
39.000 V 39.00 vV 000V 0.04 v
400 V 39000 V 390.1 Vv 01V 04V
1000V 900.0 vV 03 v -3V 2V
S. AC Current Calibration. (100 Hz)
Range STD. Value Measured Value Correction Value Measurement
uncertainty
400 pA 390.00 pA 390.0 A 0.0 uA 1.1 pA
4 mA 3.900 0 mA 3.900 mA 0.000 mA 0.008 mA
40 mA 10.000 mA 10.00 mA 0.00 mA 0.02 mA
20.000 mA 20.00 mA 0.00 mA 0.06 mA
30.000 mA 30.00 mA 0.00 mA 0.07 mA
39.000 mA 39.00 mA 0.00 mA 0.08 mA
400 mA 390.00 mA 390.0 mA 0.0 mA 0.9 mA
4 A 39000 A 3.900 A 0.000 A 0.007 A
10 A 9.000 A 9.00 A 0.00 A 0.02 A

F-QP014-004 2020.10.20 REV.02

Hankook Cal-Lab Co., Ltd.
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CALIBRATION RESULTS

CAL-LAB
g # 8

MEM WS : 2401707-14 Page:4 /4
6. Frequency Calibration.
Range STD. Value Measured Value Correction Value Measurernent
uncertainty
50 Hz 50.000 Hz 49.98 Hz 0.02 Hz 0.02 Hz
500 Hz 60.00 Hz 60.0 Hz 0.0 Hz 0.2 Hz
100.00 Hz 99.9 Hz 0.1 Hz 0.2 Hz
500.00 Hz 499.8 Hz 0.2 Hz 0.2 Hz
5 kHz 5.000 O iz 4.998 KM 0.002 ki 0.002 iz
50 ki 50.000 i 49.99 ki 0.01 0.02 khz
500 khz 500.00 4999 ks 0.1 ki 0.2 iz

¥ Measurement uncertainty : M-8 2 o5%, £ =2 L.

X I77|&HEE IA T 9 FIE™EE Ao A& (KOLAS-G-008), 0 23T EF7| 12 g
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Hankook Cal-Lab Co., Ltd.




