The Appendix is an integral part of

Certificate of Accreditation No. 412/2017 of 14/ 07/ 2017

Accredited entity according to CSN EN ISO/IEC 17025:2005:

Exova Metech, s.r.o.
Calibration Laboratory

Touzimska 767, Letiiany, 199 00 Praha 9

Field of measured quantity: Length

Calibration: Nominal calibration temperature: (20 + 1) °C
| Calibration and Calibration
ng:;::ll) Measured quantity l Measu;:]l cLuantlty Measurement procedure
g Capability [+]? identification
LIII-DO01
1 Slide gauges 0 to 300 mm (30 +30L) um (DAKkS-DKD-R
4-3 Blatt 9.1)
LIII-D002
2 Micrometers 0 to 100 mm (3 + 10L) um (DAKKS-DKD-R
4-3 Blatt 10.1)
LIII-D003
3 Setting gauges for micrometers 0 to 100 mm (2+5L) pm (DAKKS-DKD-R
4-3 Blatt 4.4)
LII-D004
4 Cylindrical gauges 2 to 100 mm 1 um (DAkKkS-DKD-R
4-3 Blatt 4.1)
LIII-D005
5 Thread gauges 3 to 100 mm 3.5 um (DAKkS-DKD-R
| 4-3 Blatt 4.8)

Explanations:
L [m] /characteristic dimension /

Measured instruments or devices:

(In accordance with the above list of measured quantities and their range of measurement, it is possible to

measure the following types of devices and equipment)

Ordinal

- Measured instrument/device type

Slide gauges up to 300 mm

Micrometers up to 100 mm

Setting gauges for micrometers up to 100 mm

Cylindrical gauges from 2 to 100 mm

L S S

Thread gauges from 3 to 100 mm

" e

il
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Field of measured quantity: Electrical quantities
Calibration: Nominal calibration temperature: (23 +3) °C
i PO ek S SO ey | oot vathos
[ Capability [ +] 2) identification
1* | DC resistance — measurement LIII-006
0Q1t00.1Q - | 68 uQ2
0.1to1 Q2 - 0.0020 %
1Qto10Q - 0.0020 %
10 Qto 100 Q - 0.006 %
100 Q to 1 kQ - 0.0014 %
1kQ to 10 kQ - 0.0014 %
10 kQ to 100 kQ ' - 0.0014 % ‘
100 kQ to 1 MQ ‘ - 0.0032 % .
1 MQ to 10 MQ | - 0.015 %
10 MQ to 100 MQ - 0.083 %
100 MQ to 1 GQ - 0.87 %
2* | DC voltage — measurement LIII-001
10 mV to 119.9 mV - 0.00075 % +1.0 uV
120 mV to 1.199 V - 0.00055 % +1.0 pV
12Vt 1199V - 0.00055 %
12Vto 1199V - 0.00087 %
120 Vto 1 kV - l 0.0016 %
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oo ety ] gy Slbrtonand |y enitaion
Capability [ ] ?
3* | Direct current — measurement LIII-004
100 A to 1 pA - 0.47 nA
1 pA to 10 pA - 0.3nA
10 pA to 100 pA - 0.0097 %
100 pA to 1 mA - 0.0064 %
1 mA to 10 mA - 0.0064 %
10 mA to 100 mA - 0.0077 %
100mAtol A - 0.021 %
1Ato10 A - 0.029 %
10At020 A - 0.030 %
20Ato30 A - 0.031 %
30At040 A - 0.032 %
40 At050 A - 0.038 %
4% AC voltage — measurement LIII-005
1mV to 11.99 mV 1 kHz 4.5V
12 mV to 119.9 mV 1 kHz 11 pVv
120mV to 11.99 V 40 Hz to 1 kHz 0.027 %
1 kHz to 20 kHz 0.030 %
20 kHz to 50 kHz - 0.043%
| 50 kHz to 100 kHz 0.096 %
12Vto 1199V 40 Hz to 20 kHz | 0.035%
. | 20 kHz to 50 kHz 0.048 %
| | 50KHz to 100 kHz 0.14 %
120 Vto 700 V 40 Hz to 20 kHz 0.075 %
5% Alternating current — LII1-002
measurement :
10 pA to 119.9 pA 45 Hzto 1 kHz 82 nA !
120 pA to 1.199 mA 45 Hz to 5 kHz 0.49 pA !
1.2 mA to 11.99 mA 45 Hz to 5 kHz 0.26 %
12 mA to 119.9 mA 45 Hz to 5 kHz 0.26 %
120 mA to 1 A 45 Hz 10 5 KMz 0.28 %
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n:l):::: ]1) andl\lila(rgs: zt;'dn'll;:ﬁ:yment Frequency Meaitt?{%j?n:;aiility : ideI::[tfiti](l:z‘tiion
6* | DC voltage — generation LIII-001
0mV to 220 mV - 0.00075 % + 0.4 uV |
220mVit022V s 0.00048 % + 0.7 uV
22Vt 11V - 0.00044 %
11Vto22V - 0.00037 %
22 V10220 V . 0.00065 %
220 V to 1000 V . 0.00081 %
il Direct current — generation LITI-004
0 pA to 220 pA - 0.004 % + 6 nA
220 pA to 2.2 mA " 0.0032 % + 7 nA
2.2 mA to 22 mA | . . 0.005 %
22 mA to 220 mA | . 10,0069 %
220 mA to0 2.20 A . 0.013 %
8* DC resistance — generation LIIT-006
10 0.0087 %
190 | 0.0096 %
100 | 0.0022 %
19Q ' 0.0022 %
L1000 | 0.0010 %
190 © 0.0011 %
1kQ 0.0008 %
1.9kQ 0.00086 %
10 kQ 0.00078 %
19 kQ 0.00079 %
100 kQ 0.0011 %
190 kQ 0.0011 %
1 MQ 0.0019 % |
1.9 MQ 0.0021 %
10 MQ 0.0039 %
19MQ ' | 0.0047 %
100 MQ 0.012 %

N rd
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Ordinal

Measured quantity

T
| Calibration and

2.2 mV to 22 mV

500 kHz to 1 MHz
10 Hz to 20 Hz

20 Hz to 40 Hz

40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

0.44 % + 20 pV
0.038 % +4 pV
0.022 % + 4 pV
0.014 % + 4 pV
0.029 % + 4 pV
0.056 % + 5 pV

; 100 kHz to 300 kHz 0.13 %+ 10 pv
‘ 300 kHz to 500 kHz 0.16 % + 20 uVvV
‘ 500 kHz to 1 MHz 0.32 % + 20 uv
22 mV to 220 mV 10 Hz to 20 Hz 0.085 %
20 Hz to 40 Hz 0.042 %
40 Hz to 20 kHz 0.038 %
20 kHz to 50 kHz 0.05 %
50 kHz to 100 kHz 0.12 %
100 kHz to 300 kHz 0.18 %
300 kHz to 500 kHz 0.25 %
500 kHz to 1 MHz 0.49 %
220mVto22V 10 Hz to 20 Hz 0.05 %
20 Hz to 40 Hz 0.018 %
40 Hz to 20 kHz 0.0085 %
20 kHz to 50 kHz 0.013 %
| 50 kHz to 100 kHz 0.015 %
| }OO«kH’zTo%OQ\ 1.<HZ 0.078 %
| /38 0.19 %
0.32 %

|
number and range of measurement ' Ereiuetcy Measurement Method identification
; Capability [+] *
9* | AC voltage — generation ‘ LIII-005
0Vto22mV ‘ 10 Hz to 20 Hz 0.079 % + 4 pv
| 20Hzto40 Hz 0.076 % +4 pv
40 Hz to 20 kHz 0.044 % + 4 uv
| 20 kHz to 50 kHz 0.085 % + 4 pV
! 50 kHz to 100 kHz 0.13% +5uv
i 100 kHz to 300 kHz 0.26 % + 10 uv
300 kHz to 500 kHz 0.28 % + 20 v

s s
& o
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Ordinal

number

Measured quantity ‘
and range of measurement

Frequency

|

Calibration and
Measurement
Capability [ ] ?

Method identification

9*

AC voltage — generation i
22Vto22V '

22Vt 220V

220V to 1000 V

10 Hz to 20 Hz
20Hz to 40 Hz

40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

100 kHz to 300 kHz
300 kHz to 500 kHz

500 kHz to 1 MHz
10 Hz to 20 Hz

20 Hz to 40 Hz

40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
50Hzto 1 kHz

0.049 %
0.018 %
0.0075 %
0.013 %
0.022 %
0.060 %
0.19 %
0.33%
0.049 %
0.018 %
0.0085 %
0.015 %
0.028 %
0.023 %

T
|

LIII-005
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oy ey gy | Calbratonnd | o esitenton
| Capability [ £] %)
10* | Alternating current — | LII1-002
generation |
? 20 nA to 220 pA | 10 Hz to 40 Hz 0.041 % + 18 nA
40 Hz to 1 kHz 0.036 % + 8 nA
1kHztoSkHz | 0.047%+12nA
5kHz to 10 kHz 0.11 % + 65 nA
220 pAto 2.2 mA 10 Hz to 40 Hz 0.059 %
40 Hz to 1 kHz 0.049 %
1 kHz to 5 kHz 0.095 %
5kHz to 10 kHz 0.39 %
2.2 mA to 22 mA 10 Hz to 40 Hz 0.045 %
40 Hz to 1 kHz 0.031 %
|  1kHzto 5 kHz 0.057 %
5kHzto 10 kHz 0.32 %
22 mA to 220 mA 10 Hz to 40 Hz 0.045 %
40 Hz to 1 kHz 0.028 %
1kHz to 5 kHz 0.046 %
5 kHz to 10 kHz 0.15 %
220mAto 2.2 A 20 Hz to 1 kHz 0.046 %
1 kHz to 5 kHz 0.083 %
5 kHz to 10 kHz 0.70 %
= : ;
11 fﬁgﬁl:st::‘leemrzgttiu]anun depth | | LITI-050
L Carrier frequency Modulation frequency
10 % to 90 % 150 kHzto I0MHz | 2.7 % 20 Hz to 50 Hz
3.8 % 50 Hz to 50 kHz
10 MHz to 1.3 GHz 1.6 % 20Hz to 50 Hz
3.8% 50 Hz to 100 kHz
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Ordinal Measured quantity Calibration and : ; ;
number V' | and range of measurement Frequency Measurement Method identification
Capability [ +] 3
12* | Distortion of LF signal
LIII-056
(THD) — measurement
0.001 % to 0.1 % 20 Hz to 20 kHz 0.04 % abs Signal level
0.1%to3% 0.15 % abs 50mVto 300V
3% to30 % 0.42 % abs
0.001 % to 0.1 % 20 kHz to 100 kHz 0.11 % abs
0.1%t03% ‘ . 0.32 % abs
3%t030% ‘ | 0.90 % abs
Seetiond, Measured quantity Method identification
number and range of measurement
13*  Reflection coefficient —
measurement
0 0.02 0.1 0.2 0.4 0.6 0.8 LIII-055
to to to to | to to to N type 50 Q
0.02 0.1 02 04 | 06 0.8 1|
Frequency Calibration and Measurement Capability [+] ?
30 kHz to 300 kHz 0.010 0.011 0.012 0.016 0.020 0.026 0.032
300 kHz to 1.3 GHz 0.010 | 0011 0.012 0.017 0.023 0.030 0.039
1.3 GHz to 2 GHz 0.010 0.011 0.014 0.021 0031 | 0044 0.059
2 GHz to 3 GHz 0.013 0.014 0.017 0.024 0.034 0.047 0.062
3GHzto 6 GHz | 0.023 0.026 | 0.031 0.044 0.062 0.084 | 0.1
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Ordinal Measured quanti
number ') and range of miasurgnent | Hethof It
13*  Reflection coefficient — measurement
0 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 |LII-055
to | o | to | to | to to to | to to © | Ntype50Q
01 | 02 0.3 04 : 0.5 0.6 0.7 | 0.8 0.9 1
Fr(eunHezx;cy Calibration and Measurement Capability [+]?
0.05t0 0.1 0006 | 0.006 | 0007 | 0.010 | 0.015 | 0021 | 0028 | 0036 | 0.046 | 0.057
0.1t00.2 0.006 | 0.006 | 0.007 | 0010 | 0.015 | 0.021 | 0.028 | 0036 | 0.046 | 0.057
021t00.5 0,006 | 0.006 | 0.008 | 0011 | 0015 | 0021 | 0028 | 0036 | 0.046 | 0.057
05t01 0,006 | 0.006 | 0.008 | 0011 | 0015 | 0021 | 0.028 | 0.037 | 0046 | 0.057
l1to2 0.006 | 0.007 | 0.008 | 0011 | 0016 | 0.022 | 0030 | 0039 | 0.04 | 0.06
2103 0,009 | 0009 | 0.010 | 0013 | 0017 | 0023 | 0030 | 0039 | 0049 | 0061
Jto4 0.009 | 0.009 | 0010 | 0013 | 0.017 | 0023 | 0.031 | 0.039 | 0049 | 0.061
4105 0.009 | 0010 | 0011 | 0013 | 0018 | 0023 | 0.031 0.04 0.05 | 0.061
5106 0011 | 0011 | 0012 | 0014 | 0.018 | 0024 | 0.031 0.04 0.05 | 0.061
6t07 0.020 | 0.029 | 0029 | 0031 | 0033 | 0036 | 0041 | 0048 | 0.057 | 0.067
7to8 0029 | 0029 | 0029 | 0031 | 0033 | 0036 | 0.041 | 0048 | 0057 | 0.067
8§t0 9 0.029 | 0.029 | 0.029 | 0.031 0.033 . 0036_3 0.041 0.048 0.057 | 0.067 '
910 10 0.029 | 0.020 | 0029 | 0.031 | 0.033 | 0036 | 0.041 | 0048 | 0057 | 0.067 |
10to 11 0020 | 0029 | 0.029 | 0.031 | 0033 | 0.036 | 0.041 | 0048 | 0.057 | 0.067
11to12 0.029 | 0030 | 0.030 | 0031 | 0.033 | 0037 | 0042 | 00s8 | 0057 | 0.067
12to0 13 0.029 | 0030 | 0.030 | 0031 | 0033 | 0037 | 0.042 | 0048 | 0.057 | 0.067
13to 14 0.030 | 0.030 | 0031 | 0032 | 0034 | 0037 | 0.042 | 0049 | 0057 | 0.067
14to0 15 0.030 | 0.030 | 0031 | 0.032 | 0.034 | 0.037 | 0.042 | 0049 | 0057 | 0.067
15to0 16 0.030 | 0.030 | 0031 | 0032 | 0.034 | 0.037 | 0.042 | 0.049 | 0057 | 0.067
16t0 17 0.030 | 0.030 | 0031 | 0.032 | 0.034 | 0037 | 0.042 | 0040 | 0057 | 0.067
17t0 18 0.030 | 0.030 | 0.031 | 0.032 | 0.034 | 0037 | 0042 | 0049 | 0.057 | 0.067
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Ordinal Measured quantity Method
number and range of measurement identification
13*  Reflection coefficient —
measurement
0 | 01 ‘ o | 0 |04 | 05 | 06 | 07 | 08 | 09 |LII-055
to to | to to | to to to to o [3.5mm50Q
01 | 02 | %3 |04 | 05 | 06 | 07 | 08 | 09 1
Frequency (GHz) Calibration and Measurement Capability [ ] ?
0.05100.25 0.007 | 0.007 i 0.010 | 0.014 | 0.021 | 0.029 | 0.039 | 0.051 | 0.065 | 0.08
0.25t00.5 0.008 | 0.008 | 0.010 | 0.015 | 0.021 | 0.03 0.04 0.051 | 0.065 0.08
05to01 0.009 | 0.009 | 0.011 | 0.016 | 0.022 | 0.03 0.04 0.052 | 0.065 0.08
1to2 0.012 | 0.012 | 0.014 | 0.018 | 0.024 | 0.032 | 0.042 | 0.054 | 0.068 | 0.083
2t03 0.013 | 0.013 | 0.015 | 0.019 | 0.024 | 0.032 | 0.042 | 0.054 | 0.068 | 0.083
3to4 0.014 | 0.014 | 0.016 | 0.019 | 0.025 | 0.033 | 0.043 | 0.054 | 0.068 | 0.083
4105 0.017 | 0.017 | 0.018 | 0.021 | 0.026 | 0.034 | 0.044 | 0.055 | 0.069 | 0.084
5t06 0.018 | 0.018 | 0.019 | 0.022 | 0.027 | 0.035 | 0044 | 0.056 | 0.069 | 0.084
6to7 0045 | 0.045 | 0.046 | 0.047 | 0.049 | 0.054 | 006 | 0.069 | 0.08 | 0.004
7t08 0.045 | 0.045 | 0.046 | 0.047 | 0.049 | 0.054 | 0.06 | 0.069 | 0.08 | 0.094
8to9 0.045 | 0.045 | 0.046 | 0.047 | 0.049 | 0.054 | 006 I 0.069 | 0.08 | 0.094
910 10 0.045 | 0.045 | 0.046 | 0,047 | 0.049 | 0.054 } 0.06 | 0069 | 0.08 | 0.094
10to 11 0.045 | 0.045 | 0.046 | 0.047 | 0.05 | 0.054 | 006 | 0.069 | 0.08 | 0.094
11012 0045 | 0.045 | 0.046 | 0.047 | 0.05 | 0.054 | 006 | 0.069 | 0.08 | 0.094 |
1210 13 0.045 | 0.045 | 0.046 | 0.047 | 005 | 0.054 | 0.06 | 0.069 | 0.08 | 0.094 i
13t0 14 0.045 | 0.045 | 0.046 | 0.047 | 0.05 | 0.054 | 0.06 | 0.069 | 0.08 | 0.094
14to0 15 0.045 | 0.045 | 0.046 | 0.047 | 0.05 | 0.054 | 0.06 | 0.069 ; 0.08 | 0.094
15t0 16 0.045 | 0045 | 0.046 | 0047 | 005 | 0.054 | 0.06 | 0.069 | 008 | 0.004
161017 0.045 | 0.045 | 0.046 | 0.047 | 0.05 | 0.054 | 0.06 | 0.069 | 0.08 | 0.094
17t0 18 0.045 | 0045 | 0.046 | 0047 | 005 | 0.054 | 0.061 | 0.069 | 0.081 | 0.094
1810 19 0.045 | 0.045 | 0.046 | 0.047 | 0.05 | 0.054 | 0.061 | 0.069 | 0.081 | 0.094
19 to 20 0.045 | 0.045 | 0.046 | 0.047 | 005 | 0.054 | 0061 | 0.069 | 0.081 | 0094
20 to 21 0.045 | 0.045 | 0.046 | 0.048 | 0.051 | 0.057 | 0.065 | 0.076 | 0.09 0.11
211022 0045 | 0.045 | 0.046 | 0.048 | 0.051 | 0.057 | 0065 | 0.076 | 0.9 0.11
221023 0.045 | 0.045 | 0.046 ;‘0043 0.051 | 0.057 | 0.065 | 0.076 | 0.09 0.11
23 t0 24 0.045 | 0.045 | 0.046 | 0.048 | 0.051 | 0.057 | 0.065 | 0.076 | 0.09 0.11
241025 0.045 | 0.045 | 0.046 00480051 | 0.057 | 0065 | 0.076 | 0.09 0.11
251026 0.04s | 0.045 | 00467 0048 | 005, 0.065 | 0076 | 009 | 0.11
26 t0 26.5 0.045 | 0.045 E_ﬁm 0.065 | 0.076 | 0.09 0.11
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Ordinal Measured quantity Method
number and range of measurement identification
13*  Reflection coefficient —
measurement
0 0.1 * 021to 0.3 0.4 | 0.5 0.6 0.7 0.8 0.9 | LIII-055
to to 03 to to | to to to to to 2.4mm50Q
0.1 0.2 ! 04 0.5 ! 0.6 0.7 0.8 0.9 1
Frequency (GHz) Calibration and Measurement Capability [ =] 2
0.05t00.1 0.010 | 0.010 | 0.010 | 0.011 | 0.011 | 0011 | 0.011 | 0.012 | 0.013 \ 0.014
0.1t00.5 0.010 | 0.010 | 0.010 | 0.011 | ©.011 | 0.011 | 0.012 | 0.013 | 0.014 | 0.015
05t01 0010 | 0.010 | 0.010 | 0.011 | 0.011 | 0011 | 0.012 | 0.013 | 0014 | 0.015
1to2 0.010 | 0.010 | 0.010 | 0011 | 0.011 | 0011 | 0012 | 0.013 | 0014 | 0.015
2t03 0.011 | 0.012 | 0.012 | 0.012 | 0.013 | 0.014 | 0.016 | 0.019 | 0.022 | 0.026
3to4 0.012 | 0013 | 0.013 | 0.013 | 0.014 | 0.015 \ 0.017 | 0.020 | 0.023 | 0.027
4105 0.013 | 0013 | 0.013 | 0.013 | 0.014 | 0.015 1 0.017 | 0.020 | 0.023 | 0.027
5t06 0.013 | 0.013 | 0.013 | 0.013 | 0.014 | 0.015 ; 0.017 | 0.020 | 0.023 | 0.027 |
6t07 0.013 | 0.013 | 0.013 j0.013 0.014 | 0.015 ; 0017 | 0020 | 0023 | 0.027 |
708 0.013 | 0013 | 0.013 | 0.013 | 0.014 | 0.015 | 0.017 | 0.020 | 0.023 | 0.027
8109 0.013 | 0013 | 0,013 | 0.013 | 0.014 | 0.015 | 0.018 | 0.020 | 0.024 | 0.028
9to 10 0.013 | 0013 | 0.013 | 0.013 | 0.014 | 0.015 | 0018 | 0.020 | 0.024 | 0.028
10to 11 0.013 | 0.013 | 0.013 | 0.013 | 0.014 | 0.015 | 0.018 | 0.020 | 0.024 | 0.028
11to12 0.013 | 0.013 | 0.013 | 0.013 | 0.014 | 0.015 | 0.017 | 0.020 | 0.023 | 0.027
12t0 13 0014 | 0014 | 0.014 | 0.015 | 0.015 | 0.016 | 0018 | 0021 | 0024 | 0027
13 to0 14 0.014 | 0.014 | 0.014 | 0.015 | 0.015 | 0.016 | 0.018 | 0.021 | 0.024 | 0.027
141015 0.016 | 0.016 | 0.016 | 0.016 | 0.017 | 0.018 | 0.019 | 0.022 | 0.025 | 0.028
15t0 16 0.016 | 0.016 | 0.016 | 0.016 | 0017 | 0.018 | 0.019 | 0.022 | 0.025 | 0.028
16t0 17 0.016 | 0.016 | 0.016 | 0.016 | 0.017 | 0.018 | 0.020 | 0022 | 0.025 | 0.029
17t0 18 0.016 | 0.016 | 0.016 | 0.016 | 0.017 | 0.018 | 0.020 | 0.022 | 0.025 | 0.029
1810 19 0016 | 0.016 | 0.016 | 0.017 | 0.017 | 0.018 | 0.020 | 0.023 | 0.026 | 003 |
191020 0.016 | 0.016 | 0.016 0.017]‘ 0.017 | 0.018 | 0020 | 0.022 | 0.025 | 0.029
20to 21 0.017 | 0.017 | 0.018 | 0.019 | 0.022 | 0.026 | 0.032 | 0.039 | 0.047 | 0.057
21t022 0.017 | 0.017 | 0.018 | 0.019 | 0.022 | 0.026 | 0032 | 0.039 | 0.047 | 0.057
221023 0.017 | 0.017 | 0.017 | 0.019 | 0.021 | 0.026 | 0.031 | 0.039 | 0.047 | 0.057
23 to 24 0.017 | 0.017 | 0.017 00191 0.031 | 0.039 | 0.047 | 0.057
241025 0.017 | 0.017 | 0017 :0010 0 0.031 | 0.039 | 0.047 @ 0.057
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no:::l]::: | Mesanred quancity Method identification
n | and range of measurement
|
13*  Reflection coefficient —
measurement
0 | o1 | 02| 03| 04 05|06 07 08 | 09 |LII0S5
to to to to to | to to to o to 2.4 mm50Q
0.1 02 | 03 0.4 0.5 [ 0.6 0.7 0.8 0.9 1
Frequency (GHz) Calibration and Measurement Capability [ +] *
251026 0.017 | 0.017 : 0.017 0.019 | 0.021 0.026 | 0.031 | 0.039 | 0.047 | 0.057
26 to 27 0.018 | 0.018 | 0.019 0.02 | 0.023 | 0.027 | 0.032 | 0.039 w 0.048 | 0.058
27028 0.018 | 0018 | 0.019 | 0.02 | 0.023 0.027 | 0.032 | 0.039 L 0.048 | 0.038
281029 0.018 | 0.018 0.019 i 0.02 | 0.023 | 0.027 | 0.032 | 0.039 \ 0.048 | 0.058
29 to 30 0018 | 0.018 | 0019 | 002 | 0023 I 0.027 | 0.032 | 0.04 | 0.048 | 0.058
30t031 0.021 | 0.021 | 0.021 . 0.023 | 0.025 | 0.029 | 0.034 | 0.041 | 0.05 0.06
31to32 0.021 | 0021 | 0.021 1 0.023 | 0.025 ‘ 0.029 | 0.034 | 0.041 ‘ 0.05 0.06
321033 0.021 | 0.021 I 0.021 J 0.023 | 0.025 I 0.029 | 0.034 | 0.041 I 0.05 0.06
33 to 34 0.021 | 0.021 E 0.021 ‘ 0.023 | 0025 | 0.029 | 0.034 | 0041 | 005 0.06
341035 0.022 | 0022 | 0.022 | 0023 | 0026 | 0.03 | 0.035 | 0042 | 0.05 0.06
351036 0.022 | 0.022 | 0.022 | 0023 | 0.026 | 0.029 | 0.035 | 0.042 | 0.05 0.06
36t037 0.024 | 0.024 | 0.024 | 0.025 | 0.028 | 0.031 | 0.036 | 0.043 | 0.052 | 0.061
371038 0.024 | 0,024 | 0.024 | 0.025 | 0.028 | 0.031 | 0.036 | 0.043 | 0.051 | 0.061
38t0 39 0.024 | 0.024 | 0.024 | 0.025 | 0.028 | 0.031 | 0.036 | 0.043 | 0.051 | 0.061
39t040 0.020 | 0.020 | 0.020 | 0.022 | 0.024 | 0.028 | 0.034 | 0.041 | 0.049 | 0.059
40 to 41 0.023 | 0.023 | 0023 | 0.025 | 0.029 | 0.035 | 0.043 | 0.053 | 0.064 | 0.078
41t042 0.023 | 0.023 | 0.023 | 0.025 | 0.029 | 0.035 | 0.043 | 0.053 | 0.064 | 0.078
42 t0 43 0.023 | 0.023 | 0.023 0.025 | 0.029 | 0.035 | 0.043 | 0.053 | 0.064 | 0.078
43 1044 0.021 | 0.021 | 0022 | 0.024 | 0.028 | 0.034 | 0.042 | 0.052 \’ 0.063 | 0.077
44 t0 45 0.031 | 0.031 ‘ 0.032 | 0.033 | 0.036 ' 0.041 | 0.048 | 0.057 [ 0.068 | 0.08
451046 0.031 | 0.031 \ 0.032 | 0.033 | 0.036 ‘ 0.041 | 0.048 | 0.057 \ 0.068 | 0.08
46 to 47 0031 | 0031 | 0.032 | 0.033 | 0.036 | 0.041 | 0.048 | 0.057 | 0.068 | 0.08
47 to 48 0.035 | 0.036 | 0036 | 0037 | 0.04 | 0045 | 0.051 | 0.06 0.07 | 0.083 |
48 to 49 0.035 | 0.036 | 0.036 | 0.037 1 0.04 | 0045 | 0051 | 0.06 0.07 | 0.083 |
49 to 50 0.035 ! 0.036 | 0.036 | 0.037 | 0.04 | 0.045 | 0.051 0.06 0.07 | 0.083
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i il W s
14*  HF power — calibration factor
e — I\;glge 24 r;gngmale | 2.4 rsn(r)anale LIII-052
Nominal level 1 mW 1 mW 1 uW
Frequency (GHz) Calibration and Measurement Capability [ ] ?
0.01 2.0 % - -
0.03 1.6 % - -
0.1 1.6 % 24 % 2.5%
0.3 1.7 % 24% 2.5 %
0.5 . | 25% 2.6 %
1.0 7% | 25% 2.6%
15 7% | . :
2 17% | 25% 2.6%
3 | 1.7 % L 25% 2.6 %
| 4 ; 1.7 % 25% 2.6 % 1
} 5 ' 2.1% 25% 2.6 % |
| 6 O 21% 2.5% 26% |
! 7 L 20% 2.5% 26%
} 8 2.0% 2.5% 2.6 % ;
| 9 22 % 2.6% 27% |
f 10 , 23 % 2.6 % 2.7% @
11 | 22 % 1 2.6 % 2.7 % i
12 , 2.5% 2.6 % 2.7% 1
13 ' 2.6 % 2.6 % 2.7 % |
14 2.7 % 2.6 % 2.7 % |
15 23 % 2.6 % 2.7 %
16 2.5% 2.6% 2.7%
17 2.9 % L 26% 2.7 %
18 43% 6% 2.7 %
19 - i 2.6 % 2.7%
20 s AN 26 % 2.7%

. i\__
n“,_hs.‘

I o
Siscaradla &

VR
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Ordinal
D

number

Measured quantity
and range of measurement

Method identification

14*  HF power — calibration factor

o im N male 2.4 mm male 2.4 mm male
50 Q 500 50Q
Nominal level 1 mW 1 mW | 1 pW
Frequency (GHz) Calibration and Measurement Capability [ + | =
21 - 2.8% ; 2.7%
22 - 29% | 2.7% |
23 - 2.7% } 2.8% 5
24 . 2.8 % } 2.8%
25 | . 28% | 28%
26 | - 2.8% 28%
27 ' - 2.8 % 29% |
28 . 2.8% 2.9% |
29 . - 2.8% 2.8% ;
30 . . 3.6 % 2.9 % f
. 31 - 3.0 % 2.9%
| 32 - 3.0% 2.9%
33 . ; 3.0% 3.0%
34 - 3.0% 2.9 %
34.5 . 3.0% 2.9 %
35 - 29% 2.9 %
36 - 3.0% 2.9 %
37 - 3.0% 2.9 %
38 = 31% 3.0%
39 - 3.1% 31 %
40 - 32% 3.1%
41 . 32% ; 3.2%
42 | 2 33% 33%
43 - 3.7% 3.3% '
44 2 i 3.7% 35%
45 7 t0 ArN\36% 35%

LIII-052

O Page 14
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Ongina) Measured quantity Method identification
number and range of measurement
14*  HF power — calibration factor
CoRiEaE N male 2.4 mm male 2.4 mm male LIII-052
50 50Q 50Q
Nominal level I mW 1 mW 1puW
Frequency (GHz) Calibration and Measurement Capability [+]?
46 - 35% 3.5%
47 - | 36% 3.6 %
48 - ‘ 3.7% 3.6 %
49 - 5.8% 3.8%
50 t - | 4.8 % 4.1%
) gttty L by T s denincon
1 Capability [ ] ? ;
15*% | Power output — } |
measurement [ |
; 0.7 mW to 30 W I 400 MHz to 4 GHz 32%+0.10mW | LIII-054
05mWtol5mW | S50MHz 0.6 % | LII-059
Ii ‘ |
; -20 dBm to +20 dBm - : 100 kHz to 12 GHz 0.12dB | LII-054
’ 12 GHz to 18 GHz 0.14 dB ;
18 GHz to 26.5 GHz 0.20 dB
26.5 GHz to 47 GHz 0.23 dB
47 GHz to 50 GHz 0.29 dB
-50 dBm to -20 dBm 100 kHz to 4 GHz 0.13dB
4 GHz to 6 GHz 0.14 dB
6 GHz to 31 GHz 0.19 dB
31GHzto40GHz | 0.20dB
40 GHz to 43 GHz I 0.21dB
4¥GHzto 43GHz | 0.23dB
/4 Grizio 50 Gz,  0244B

s N

 Page 15 5F 24
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Ordinal

Measured quantity

Calibration and

\
| Method identification

measurement

0 dB to 10 dB
10 dB to 20 dB
20 dB to 30 dB
30 dB to 40 dB
40 dB to 50 dB
50 dB to 60 dB
60 dB to 70 dB
70 dB to 30 dB
80 dB to 90 dB
90 dB to 100 dB
100 dB to 110 dB

2.5 MHz to 1.3 GHz

0.11 dB
0.14dB
0.15 dB
0.20 dB
0.20dB
0.20 dB
0.25dB
0.37 dB
0.56 dB
0.56 dB
0.65dB

number and range of measurement Frequency Measurement
Capability [+]?
15* | Power output
measurement |
-80 dBm to -50 dBm 2.5 MHz to 10 MHz 0.28 dB | LII-054
10 MHz to 26.5 GHz 0.15dB
-110 dBm to -80 dBm 2.5 MHz to 10 MHz 0.33 dB LIIT-054
10 MHz to 26.5 GHz 0.23dB
-120dBm to -110 dBm 2.5MHzto 1.3 GHz 0.41 dB LIII-054
Ordinal Measured quantity Calibration and . . .
number | and range of measurement Frequency Measurement Bachod idantiticstion
Capability [ =] ?
16* | HF attenuation —

LIII-057
(Method A)

Uncertainties for
2-gate 50 Q
devices with "N"
connector
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Ordinal Measured quantity Method
number and range of measurement identification
16*  HF attenuation — measurement
0dB | 3dB | 6dB | 10dB | 20dB | 30dB | 40dB | 50dB | 60dB iLm-oss'
to to to to to to to | to to ‘
3dB | 6dB | 10dB 20dB‘30dB 40 dB 50dB160dB 70 dB .
Frequency (GHz) Calibration and Measurement Capability [+ ] ? | (Method B)
0.0003 to 0.003 0.03 0.05 0.07 0.12 0.17 022 | 027 0.32 0.37 | Uncertainties for
0.003 t0 0.25 003 | 005 | 007 | 012 | 017 | 022 | 027 | 032 | 037 i;igﬁ?tflg? :snﬁ’cifjrs
0.25t0 0.5 0.03 0.05 0.07 0.12 0.17 022 | 027 0.32 0.37
05t01.0 0.03 0.05 0.07 0.12 0.17 0.22 0.27 0.32 0.37
10to 1.5 0.03 0.05 0.07 0.12 0.17 0.22 0.27 0.32 0.37
151020 0.03 0.05 0.07 | 0.12 0.17 022 027 0.32 0.37
20to25 0.04 0.05 0.07 0.12 0.17 i 0.22 0.27 0.32 0.37
251030 004 | 005 | 007 | 012 | 017 | 022 | 027 | 032 | 037
30t03.5 0.04 | 0.05 0.07 | 0.12 0.17 | 022 0.27 0.32 0.37
351040 0.04 0.05 0.07 0.12 0.17 0.22 0.27 0.32 0.37
401045 0.04 0.05 0.07 0.12 0.17 0.22 0.27 0.32 0.37
451t05.0 0.04 | 0.05 0.07 | 0.12 0.17 | 022 0.27 0.32 0.37
501055 0.04 0.05 0.07 0.12 0.17 0.22 027 0.32 0.37
5.5106.0 0.04 0.05 0.07 0.12 0.17 0.22 0.27 0.32 0.37
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Ordinal Measured quantity

1)

Method identification
number and range of measurement

16*  HF attenuation — measurement

0dB | 10dB | 20dB | 30dB | 40dB | 50dB | 60 dB | LIII-057
to | to to to to | to o
10dB | 20dB | 30dB | 40dB | 50dB | 60dB | 70 dB
Frequency (GHz) Calibration and Measurement Capability [£]? | (Method B)
0.051t0 0.1 0.04 | 006 | 008 | 0.2 | 0.16 | 027 | 0.56 |Uncertainties for

0.1t002 004 | 006 | 008 | 012 | 016 | 027 | 0.56 \2N i%;tf]\?? i::ggf:rs
02100.5 0.04 | 006 | 008 | 011 | 016 | 025 | 044
0.51t01 004 | 006 @ 008 | 0.11 | 0.16 | 025 | 044
1t02 004 | 006 | 008 | 011 | 016 | 025 | 044
203 004 | 006 | 008 | 011 | 016 | 025 | 044
3tod 013 | 013 | 014 | 017 | 020 | 028 | 046
4105 013 | 013 | 014 | 017 | 020 | 028 | 046
506 013 | 013 | 014 | 017 | 020 | 028 | 046
6t07 013 | 014 | 016 | 020 | 024 | 032 | 050
Tto8 013 | 014 | 016 | 020 | 024 | 032 | 050
8109 013 | 014 | 016 | 020 | 024 | 032 | 050
91010 013 | 014 | 016 | 020 | 024 | 032 | 050
100 11 013 | 014 | 016 | 020 | 024 | 032 | 050
111012 014 | 015 | 017 | 022 | 030 | 047 | 0385
1210 13 014 | 015 | 017 | 022 | 030 | 047 | 0385
13 to 14 014 | 015 | 017 | 022 | 030 | 047 | 085
141015 014 | 015 | 017 | 022 | 030 | 047 | 085
1510 16 014 | 015 | 017 | 022 | 030 | 047 | 085
161017 014 | 015 | 017 | 022 | 030 | 047 | 085
1710 18 014 | 015 | 017 | 022 | 030 | 047 | 085
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Ordinal Measured quanti . . s
) 1) 9 ty | Method identification
number and range of measurement .
16* HF attenuation — measurement

60 dB | LIII-057
to

Uncertainties for

2-gate 50 Q devices
with 3.5 mm connector

0dB | 10dB | 20dB | 30dB | 40dB | 50dB

to to to to to | to |

10dB | 20dB | 30dB | 40 dB 5GdB‘60dB 70dB |

Frequency (GHz) Calibration and Measurement Capability [+]? ‘
0.05t00.2 0.06 0.07 0.09 0.13 0.17 0.27 0.56
0.2t00.5 0.06 0.07 0.09 0.12 0.16 0.25 045
0.5to1 0.06 0.07 0.09 0.12 0.16 0.25 045
1to2 0.06 0.07 0.09 0.12 0.16 0.25 0.45
2t03 0.06 0.07 0.09 0.12 0.16 0.25 045
3to4 0.14 0.14 0.15 0.17 0.20 0.28 0.46
4t05 0.14 0.14 0.15 0.17 0.20 0.28 0.46
5to6 0.14 0.14 | 0.15 0.18 0.21 0.28 0.46
6to7 0.14 0.15 0.17 0.20 0.24 0.32 0.50
Tto8 0.14 | 015 | 017 | 020 | 024 | 032 | 050
8t09 0.14 0.15 I 0.17 0.20 0.24 0.32 0.50
9to 10 0.14 0.15 0.17 0.20 0.24 0.32 0.50
10to 11 0.14 0.15 0.17 0.20 0.24 0.32 0.50
11to12 0.15 0.16 0.18 0.22 0.30 0.47 0.86
12t0 13 0.15 0.16 0.18 0.22 0.30 0.47 0.86
13t0 14 0.15 0.16 0.18 0.22 0.30 0.47 0.86
14t0 15 0.15 0.16 0.18 0.22 0.30 047 0.86
15t0 16 0.15 0.16 0.18 0.22 0.30 047 0.86
16to 17 0.15 0.16 0.18 0.22 0.30 0.47 0.86
17t0 18 0.15 0.16 0.18 0.22 0.30 047 0.86
1810 19 0.15 0.16 0.18 0.22 0.30 0.47 0.86
19 to 20 0.15 0.16 0.18 0.23 0.30 0.48 0.86
20t0 21 043 043 0.44 0.46 0.51 0.68 1.3
21t022 043 0.43 0.44 0.49 0.56 0.75 1.5
221023 043 043 0.44 0.49 0.56 0.75 1.5
23to 24 043 043 | 044 0.49 0.56 0.75 1.5
24t025 0.56 0.75 1.5
25t026 0.56 0.75 1.5
26 10 26.5 0.56 0.75 1.5
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somber? kg M AT
16*  HF attenuation — measurement
0dB | 10dB | 20dB | 30dB | 40dB | 50dB | 60 dB | LIII-057
to o to to to to to
10dB | 20dB | 30dB | 40dB | 50dB | 60dB ‘ 70 dB
Frequency (GHz) Calibration and Measurement Capability [ ] D
0.05t0 0.1 0.04 0.06 0.08 0.12 0.16 0.27 0.56 | Uncertainties for
0.1t00.5 004 | 006 | 008 | 012 | 016 | 027 | 056 i:igtﬁt;.io H?n d::;iiitor
0.5to1 0.04 0.06 0.08 0.11 0.16 0.25 0.44
lto2 004 | 006 | 008 | 011 | 0.16 | 025 | 044
2t03 004 | 006 | 008 | 0.11 | 0.16 | 025 | 044
3to4 0.04 0.06 0.08 | 0.11 0.16 0.25 0.44
4105 0.13 | 013 | 014 | 017 | 020 | 028 | 046
5t06 013 | 013 | 014 | 0.17 | 020 | 028 | 046
6to7 0.13 0.13 0.14 0.17 0.20 0.28 0.46
708 0.13 0.14 0.16 0.20 0.24 0.32 0.50
8109 013 | 0.14 | 016 | 020 | 024 | 032 | 0.50
9to 10 0.13 0.14 0.16 0.20 0.24 0.32 0.50
10to 11 013 | 014 | 016 | 020 | 024 | 032 | 0.50
11to 12 0.13 0.14 0.16 0.20 0.24 0.32 0.50
12to 13 0.14 0.15 0.17 0.22 0.30 0.47 0.85
13to0 14 0.14 0.15 0.17 0.22 0.30 0.47 0.85
141015 0.14 | 015 | 0.17 | 022 | 030 | 047 | 085
15t0 16 014 | 015 | 017 | 022 | 030 | 047 | 085
l16to 17 0.14 0.15 0.17 0.22 0.30 0.47 0.85
17to 18 0.14 0.15 0.17 0.22 0.30 0.47 0.85
18to 19 0.14 0.15 0.17 0.22 0.30 0.47 0.85
19t0 20 0.14 0.15 0.17 0.22 0.30 0.47 0.85
20021 014 | 015 | 017 | 022 | 031 | 055 | 13
21022 014 | 015 | 017 | 028 | 038 | 0.63 1.4
221023 0.14 ; 0.15 0.17 0.28 0.38 0.63 1.4
231024 0.14 | 015 | 017 | 028 | 038 | 063 | 14
24 t0 25 0.14 0.1_5;“0.17 028 | 038 | 063 | 14
251026 01477, Q5> | 201 038 | 063 | 14
261027 0.38 0.63 1.4
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Ordinal Measured quantity

1
number | and range of measurement

|

Method identification

16* HF attenuation — measurement

0dB | 10dB | 20dB . 30dB | 40dB | 50 dB | 60dB LIII-057
to to o to to to to
10dB | 20dB | 30dB | 40dB | 50dB | 60dB | 70dB
Frequency (GHz) Calibration and Measurement Capability [ ] )
271028 0.14 0.15 0.17 0.28 0.38 0.63 1.4 | Uncertainties for
281029 014 | 015 | 017 | 028 | 038 | 063 | 14 |28aie30Q devices
i with 2.4 mm connector
29 to 30 0.14 0.16 | 0.19 0.31 0.41 0.65 1.4
30to 31 0.14 0.16 1 0.19 031 0.41 0.65 1.4
31t032 0.14 0.16 ‘ 0.19 0.31 041 0.65 1.4
32t033 0.14 0.16 ‘ 0.19 0.31 0.41 0.65 1.4
33 to 34 0.14 | 0.16 0.19 0.31 0.41 0.65 1.4
341035 0.14 0.16 | 0.19 0.31 0.41 0.65 1.4
351036 0.14 | 016 | 019 | 031 | 041 | 065 | 14
36to 37 0.14 0.17 0.2 0.31 041 0.65 14
371038 0.14 0.16 0.1 0.31 0.41 0.65 1.4
381039 014 | 016 | 019 | 031 | 041 | 065 | 14
391040 0.14 0.16 0.19 | 0.31 0.41 0.65 1.4
40 to 41 0.19 0.21 024 | 041 0.59 1.2 35
41 to 42 0.20 0.21 0.24 0.41 0.59 1.2 35
421043 0.20 0.21 024 | 041 0.59 1.2 35
43to 44 0.20 0.21 024 | 041 0.59 1.2 35
44 t0 45 0.20 0.21 0.24 | 0.41 0.59 1.2 35
451046 0.20 0.21 0.24 i 0.41 0.59 1.2 35
461047 020 | 021 | 024 : 041 | 059 | 12 | 35
47t0 48 0.21 022 0.25 |' 042 0.60 1.2 35
48 to 49 021 | 022 0.25 0.42 0.60 1.2 35
4910 50 0.21 0.22 0.25 0.42 0.60 1.2 35
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Measured instruments or devices:

(In accordance with the above list of measured quantities and the ranges of measurement the following
types of instruments or devices can be measured.)

3:::;:, Measured instrument/device type
1 Flectrical resistors
2 Direct voltage power sources and calibrators
3 Direct current power sources and calibrators
4 Alternate voltage power sources and calibrators
5 Alternate current power sources and calibrators
6 Direct voltage meters
7 Direct current meters
8 Electric resistance meters
9 Alternate voltage meters
10 Alternate current meters
11 Amplitude modulation generators
12 LF signal generators
13 Active and passive HF instruments
14 HF power meters
15 HF power generators
16 HF attenuators and cables
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Field of measured quantity: Frequency and time
Calibration: Nominal calibration temperature: (23 + 3) °C
n(:::::ﬂ) Measured quantity Measured quantity range Cl\?i:::—l:;:;td Bctlind ABqAEsIaI
Capability [ ] ?
1* | Frequency— 0.01 Hz t0 0.1 Hz 2.0x10°% | LHI-0s3
measurement |
0.1 Hz to 1 Hz 20x10% |
1Hzto 10 Hz 2.0x 107
10 Hz to 100 Hz 2.0x10°
100 Hz to 1 kHz 2.0x 107 ,
1 kHz to 10 kHz 20x10° |
10 kHz to 100 kHz 2.0x 107 ‘
100 kHz to 1 MHz 70x10% |
1 MHz to 1.3 GHz 50x10M |
1.3 GHz to 10 GHz 20x 107
10GHzt0265GHz | 2.0x10™"
2* | Frequency — generation 10 MHz | 20x 10" LIII-053
|
3* | Time interval — 10 ns to 1000 s 15 s | LII-053
measurement
4* Frequency modulation
frequency swing — LIII-051
measurement ;
Carrier frequency Frequency swing i Modulation frequency
250 kHz to 10 MHz 50 Hz to 40 kHz 2.6 % : 50 Hz to 100 kHz
10 MHz to 1300 MHz 50 Hz to 400 kHz 1.5 % : 50 Hz to 100 kHz
10 MHz to 1300 MHz 50 Hz to 400 kHz 6.1 % 20 Hz to 200 kHz
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Measured instruments or devices:
(In accordance with the above list of measured quantities and the ranges of measurement the following

types of instruments or devices can be measured.)

S:::;:: Measured instrument/device type
1 Frequency generators
2 Frequency meters
3 Time and time interval meters
4 Frequency modulation generators

D Asterisk at the ordinal number identifies the calibrations, which the Laboratory is qualified to carry out
outside the permanent laboratory premises.
2 Expressed like uncertainty in accordance with the requirements of the document EA 4/02 at k = 2.

Explanations:
LII-xxx Calibration Procedure (Internal)

THD Total Harmonic Distortion
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