CALIBRATION REPORT
.LABS ORDER No_
JANUARY 13, 2021

Excellence in Resistance

PAGE 1 0F 6
MANUFACTURER: OHM-LABS PROCEDURE: CS CAL
DESCRIPTION: MULTIPLE CURRENT SHUNT LAB ENVIRONMENT: 24.3°C /25 %RH
MODEL: MCS CALIBRATION DATE:  13/JAN/2021
SERIAL:

STANDARDS USED

ID DESCRIPTION MAKE & MODEL CAL DUE

AS3195 RESISTANCE STANDARD OHM-LABS 2001 31/MAR/2021
AS3001 RESISTANCE STANDARD OHM-LABS 200 31/MAR/2021
AS3012 RESISTANCE STANDARD OHM-LABS 201 31/MAR/2021
AS3021 RESISTANCE STANDARD OHM-LABS 202 31/MAR/2021
AS3403 RESISTANCE BRIDGE GUILDLINE 9975 28/FEB/2021
AS3407 RANGE EXTENDER GUILDLINE 9923 28/FEB/2021
AS3519 MULTIMETER AGILENT 34401A 07/0cT/2021

COMMENTS:

OHM-LABS, INC, CERTIFIES THAT THIS CALIBRATION IS TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY
(NIST), OR ANOTHER RECOGNIZED NATIONAL MEASUREMENT INSTITUTE, OR DERIVED BY A RATIO TYPE SELF-CALIBRATION TECHNIQUE, AND
IS ACCREDITED TO ISO/IEC 17025:2017. OHM-LABS' QUALITY CONTROL SYSTEM MEETS THE REQUIREMENTS OF ANSI/NCSL Z540-1-
1994. THE REPORTED UNCERTAINTIES REPRESENT EXPANDED UNCERTAINTIES EXPRESSED AT A CONFIDENCE LEVEL OF APPROXIMATELY 95
%, USING A COVERAGE FACTOR OF K=2. THIS UNCERTAINTY IS AT THE TIME OF TEST ONLY AND DOES NOT TAKE INTO ACCOUNT TRANSIT,
USAGE, DRIFT OVER TIME, OR OTHER FACTORS AFFECTING STABILITY. THIS DOCUMENT RELATES ONLY TO THE ITEMS IDENTIFIED HEREIN, AND
IS IN COMPLIANCE WITH ALL REQUIREMENTS OF THE ABOVE REFERENCED PURCHASE ORDER. THE CALIBRATION PERFORMED WAS IN
ACCORDANCE WITH THE CURRENT REVISION LEVEL OF OHM-LABS' QUALITY CONTROL SYSTEM. TRAINED AND QUALIFIED PERSONNEL
PERFORMED THE CALIBRATIONS IN ACCORDANCE WITH THE REQUIREMENTS OF ISO/IEC 17025:2017. THIS CERTIFICATE SHALL NOT BE
REPRODUCED, EXCEPT IN FULL, WITHOUT WRITTEN PERMISSION OF OHM-LABS, INC.

PERFORMED B

REVIEWED BY:, |[ACCREDITED)

CERTIFICATE #2481.01

Ohm-Labs, Inc. 611 E. Carson Street  Pittsburgh, PA 15203-1021  Tel. 866-431-0640/412-431-0640 Fax 412-431-0649 www.ohm-labs.com
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MANUFACTURER: OHM-LABS MoDEL: MCS SERIAL:
MEASUREMENT DATA-1Q/3A
As FOUND / AS LEFT
APPLIED CURRENT MEASURED VALUE UNCERTAINTY
06 A 1.0000159 Q 6.5 uQ/Q
12 1.000 016 4 4.4
1.8 1.000 022 9 5.1
2.4 1.000015 4 58
3.0 0.999 986 4 58
THERMISTOR TEMPERATURE
THERMISTOR UNCERTAINTY TEMPERATURE UNCERTAINTY
10.111 KQ 10Q 24.8 °C 28 °C
8.870 1 28.1 26
6.944 1 34.3 1.1
5312 1 414 1.7
3.291 1 548 2.0
RESISTANCE IN OHMS vS. TEMPERATURE IN °C
T Iy = -7.7126895E-08x2 + 5.1880672E-06x + 9.99933755-01]
1.000 08
1.000 06
1.000 04
10002 | @ g S e
1.000 00
0.999 98
0.999 96
0.999 94 @ First Run
0.999 92 A Second Run
0.999 90
22 24 26 28 30 32 34 36 38 40 42 44 46 48 5H0 52 54 56 58

EQUATION IN ABOVE CHART WAS USED TO CALCULATE VALUES IN BELOW TABLE.

TABLE OF TEMPERATURE VS. RESISTANCE

°C Q °C Q °C Q °C Q

20 1.000 006 7 30 1.000 020 0 40 1.000 017 9 50 1.000 000 3
21 1.000 008 7 31 1.000 020 5 41 1.000 016 8 51 0.999 997 7
22 1.000 010 6 32 1.000 020 8 42 1.000 0156 52 0.999 995 0
23 1.000012 3 33 1.000 021 0 43 1.000 014 2 53 0.999 992 1
24 1.000 013 8 34 1.000 021 0 44 1.000 012 7 54 0.999 989 0
25 1.000 015 2 35 1.000 020 9 45 1.000011 0 55 0.999 985 8
26 1.000 016 5 36 1.000 020 6 46 1.000 009 2 56 0.999 982 4
27 1.000 017 6 37 1.000 020 1 47 1.000 007 2 57 0.999 978 9
28 1.000 018 5 38 1.000 019 5 48 1.000 005 1 58 0.999 975 2
29 1.000019 3 39 1.000018 8 49 1.000 002 8 59 0.999 971 4

Ohm-Labs, Inc. 611 E. Carson Street  Pitisburgh, PA 15203-1021  Tel. 866-431-0640/412-431-0640 Fax 412-431-0649 www.ohm-labs.com
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MANUFACTURER: OHM-LABS MODEL: MCS SERIAL:
MEASUREMENT DATA-0.1Q/10 A
As FOUND / As LEFT
APPLIED CURRENT MEASURED VALUE UNCERTAINTY
2A 99.998 25 mQ) 1.8 uQ/Q
4 99.999 34 1.5
6 100.000 29 3.0
8 100.000 69 23
10 100.001 24 4.4
THERMISTOR TEMPERATURE
THERMISTOR UNCERTAINTY TEMPERATURE UNCERTAINTY
9.908 KQ 1Q 252°C 0.8°C
8.060 i 304 1.3
6.748 1 350 0.8
5.921 1 38.5 0.5
4583 1 454 0.7

RESISTANCE IN MI&.I-OHMS VS. TQMPERATURE IN°C

100.010
100.008
100.006
100.004
100.002
100.000
99.998
99.996
99.994
99.992
99.990

|y = -5.2609999E-06x2 + 5.2129055E-04x + 9.9988424E+01]

W

@ First Run
A Second Run

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

EQUATION IN ABOVE CHART WAS USED TO CALCULATE VALUES IN BELOW TABLE.

TABLE OF TEM

PERATURE VS. RESISTANCE

°«C mQ °C mQ c mQ

20 99.996 75 30 99.999 33 40 100.000 86
21 99.997 05 31 99.999 53 41 100.000 95
22 99.997 35 32 99.999 72 42 100.001 04
23 99.997 63 33 99.999 90 43 100.001 11
24 99.997 90 34 100.000 07 44 100.001 18
25 99.998 17 35 100.000 22 45 100.001 23
26 99.998 42 36 100.000 37 46 100.001 27
27 99.998 66 37 100.000 51 47 100.001 30
28 99.998 90 38 100.000 64 48 100.001 32
29 99.999 12 39 100.000 75 49 100.001 34

Ohm-Labs, Inc. 611 E. Carson Street  Pittsburgh, PA 15203-1021  Tel. 866-431-0640/412-431-0640  Fax 412-431-0649  www.ohm-labs.com
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MANUFACTURER: OHM-LABS MODEL: MCS SERIAL:
MEASUREMENT DATA-0.01Q/30A
As FOUND / AS LEFT
APPLIED CURRENT MEASURED VALUE UNCERTAINTY
B A 10.000 06 mQ 4 uQ/Q
12 10.000 11 7
18 10.000 31 17
24 10.000 24 14
30 10.000 04 14
THERMISTOR TEMPERATURE
THERMISTOR UNCERTAINTY TEMPERATURE UNCERTAINTY
9.322 KQ 10 26.8 °C 1.4°C
8.812 1 28.2 0.6
8.199 1 30.0 1.1
i 1 31:3 0.6
7.499 1 323 0.6
RESISTANCE IN MILLI-OHMS VS. TEMPERATURE IN °C
10.002 5
ly = -2.9041942E-05x? + 1.7254084E-03x + 9.9746450E+00|
10.002 0
10.001 5
10.001 0
10.000 5
10.000 0 A
99995
9.9990
99985 BFirst Run
99980 ASecond Run
99975
22 23 24 25 26 27 28 29 30 31 32 33 34
EQUATION IN ABOVE CHART WAS USED TO CALCULATE VALUES IN BELOW TABLE.
TABLE OF TEMPERATURE VS. RESISTANCE
°C mQ % mQ °C mQ °C mQ
20.0 9.997 54 250 9.999 63 30.0 10.000 27 350 9.999 46
20.5 9.997 81 255 9.999 76 305 10.000 25 355 9.999 30
21.0 9.998 07 26.0 9.999 87 31.0 10.000 22 36.0 9.999 12
2915 9.998 32 26.5 9.999 97 315 10.000 18 36.5 9.998 93
220 9.998 55 27.0 10.000 06 320 10.000 12 37.0 9.998 73
22.5 9.998 76 27.5 10.000 13 32.5 10.000 05 875 9.998 51
23.0 9.998 97 28.0 10.000 19 33.0 9.999 96 38.0 9.998 27
235 9.999 15 285 10.000 23 33.5 9.999 85 385 9.998 03
24.0 9.999 33 29.0 10.000 26 34.0 9.999 74 390 9997 76
245 9.999 49 29.5 10.000 27 345 9.999 60 395 9.997 49
Ohm-Labs, Inc. 611 E. Carson Street  Pittsburgh, PA 15203-1021 Tel. 866-437-0640/412-431-0640 Fax 412-431-0649 www.ohm-labs.com
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SERIAL:

MEASUREMENT DATA - 0.001 Q/100 A

AS FOUND / AS LEFT

APPLIED CURRENT

MEASURED VALUE

UNCERTAINTY

20 A 0.999 975 2 mQ) 8.3 uQ/0
40 0.999 9737 6.2
60 0.999 973 2 6.9
80 0.999 971 2 6.9
100 0.999 964 2 5.5
THERMISTOR TEMPERATURE
THERMISTOR UNCERTAINTY TEMPERATURE UNCERTAINTY
10.607 KQ 1Q 236 °C 1.5
9.880 1 253 0.5
9.083 1 274 0.4
8.047 1 30.5 0.5
6.896 1 34.5 0.6
RESISTANCE IN MIQ-OHMS VS. T=E=MPERATURE IN °g
1.000 20
ly = -8.7136597E-08x? + 4.1121107E-06x + 9.9992616E-01]
1.000 15
1.000 10
1.000 05
1.000 00 -
5—l& = —B-5
0.999 95 - . =i
B First Run
0.999 90
0999 85 A Second Run
0.999 80
22 23 24 25 26 27 28 29 30 31 33 34 35 36
EQUATION IN ABOVE CHART WAS USED TO CALCULATE VALUES IN BELOW TABLE.
TABLE OF TEMPERATURE VS. RESISTANCE
°C mQ °C mQ °C mQ °C mQ
20.0 0.999 9735 25.0 0.999 974 5 30.0 0.999 971 1 35.0 0.999 963 3
20.5 0.9999738 255 0.999974 4 305 0.999 970 5 355 0.999 962 3
21.0 0.999 974 1 26.0 0.999 974 2 31.0 0.999 969 9 36.0 0.999 961 3
21.5 0.999 974 3 26.5 0.999973 9 315 0.999 969 2 36.5 0.999 960 2
220 0.999 974 5 27.0 0.8999737 32.0 0.999 968 5 37.0 0.999 9590
225 0.999 974 6 27.5 0.999973 3 325 0.999 967 8 37.5 0.999 957 8
230 0.9999746 28.0 0.999 9730 33.0 0.999 967 0 38.0 0.999 956 6
235 0.999 9747 28.5 0.999 9726 335 0.999 966 1 38.5 0.999 955 3
240 0.999 9747 29.0 0.999 972 1 34.0 0.999 965 2 39.0 0.999 954 0
1 245 0.999 974 6 29.5 0.9999716 34.5 0.999 964 3 39.5 0.999 952 6
Ohm-Labs, Inc. 611 E. Carson Street  Pittsburgh, PA 15203-1021  Tel. 866-431-0640/412-431-0640 Fax 412-431-0649 www.ohm-labs.com
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MANUFACTURER; OHM-LABS MopEL: MCS SERIAL:
MEASUREMENT DATA—0.0001Q/300A
AS FOUND / AS LEFT
APPLIED CURRENT MEASURED VALUE UNCERTAINTY
60 A 100.004 5 uQ 9 uQ/Q
120 100.003 7 7
180 100.002 7 9
240 99.999 8 5
300 99.989 4 9
THERMISTOR TEMPERATURE
THERMISTOR UNCERTAINTY TEMPERATURE UNCERTAINTY
9.993 KQ 10 25.0°C 1.2°C
9.163 1 27.2 0.5
7.566 1 227 0.5
5648 1 398 26
4 425 q 46.5 2.7
RESISTANCE IN MICRO-OHMS VS. TEMPERATURE IN °g
YRS ly = -4.3157996E-05x? + 2 4453213E-03x + 9.9969598E+01]
100.020
100.015
100.010
100.005
100.000
99995
99.990 B First Run (4]
99.985 A Second Run
99,980
99975
22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
EQUATION IN ABOVE CHART WAS USED TO CALCULATE VALUES IN BELOW TABLE.
TABE OF TEMPERATURE VS. RESISTANCE_
°C HQ C HQ °C HQ °C HQ
20 100.001 2 30 100.004 1 40 99.998 4 50 99984 0
21 100.001 9 31 100.003 9 41 99.997 3 51 99.982 1
22 100.002 5 32 100.003 7 42 99.996 2 52 99.980 1
23 100.003 0 33 100.003 3 43 99.994 9 53 999780
24 100.003 4 34 100.002 8 44 89.8993 6 54 999758
25 100.003 8 35 100.002 3 45 99.992 2 55 999735
26 100.004 0 36 100.001 7 46 99.990 8 56 999712
27 100.004 2 37 100.001 0 47 99.989 2 57 99968 8
28 100.004 2 38 100.000 2 48 99.987 5 58 99.966 2
29 100.004 2 39 99.999 3 49 99.9858 59 999636
END OF REPORT
Ohm-Labs, Inc. 611 E. Carson Street  Pittsburgh, PA 15203-1021  Tel. 866-431-0640/412-431-0640 Fax 412-431-0649 www.ohm-labs.com




