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SCOPE OF ACCREDITATION
registered under NAH-2-0368/2023 accreditation registration number

1) Name and address of the accredited organization:
LightingLab Calibration Laboratory Ltd.
Calibration Laboratory
8200 Veszprém, Diofa u. 13.

2) Accreditation standard:
MSZ EN ISO/IEC 17025:2018
Category of accreditation:
calibration laboratory
3) Validity of the accredited status:
Start date of accredited state (Y.M.D): 2023 May 11
End date of accredited state (Y.M.D): 2028 May 11

4) Accredited fields:
I. Accredited laboratory calibration services at LightingLab Calibration Laboratory:

. Calibration and
Name of the measuring Value or range measured - s
ltem | instrument to be calibrated (or the by standard or capabilit Calibration process
quantity to be measured) reproduced =2 y reference
Electricity measurement DC and AC
1TmV... 10 mV 10 V... 11V
10mV ... 100 mV 1M uv..12uv
. 100mV ... 1V 12 V... 20 uv
1. Multimeters, voltmeters DC voltage 1V . 280V 20 V... 9.5mV LL-VILL-01-2023
280V...600V 9.5mV...20mV
600 V... 1050 V 20mV...28mV
1 pA ... 10 A 20nA ... 22nA
10 pA ... 100 pA 22nA .. 41nA
100 YA ... 1 mA 41nA..0.2 yA
Multimeters, current meters, clamp TmA... 1A 0.2pA...0.2mA
’ ’ 1A..10A 0.2mA..32mA
2. LL-VILL-01-2023
meters DC current 10A..30 A 32mA... 14 mA
With clamp only:
30...1500 A 60mA..35A
15Hz...10 kHz
1mV...1050 V 88 uV..037V
10 kHz...30 kHz
1mV...280 V 8.8 uv..42mv
3. Multimeters, voltmeters AC voltage LL-VILL-01-2023
30 kHz...100 kHz
1mv..20V 8.8 pV..5mV
100 kHz...300 kHz
1mv..2V 8.8puv..03mv
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. Calibration and
Name of the measuring Value or range measured measurement o
ltem | instrument to be calibrated (or the by standard or capability Calibration process
quantity to be measured) reproduced =2 reference
115’3;':1 l?:OHZA 9.3nA ... 442 mA
1 kHiz..SkHz 9.3nA...0.7 mA
. 10pA ... 2A
s Multimeters, current meters, clamp LLVILL-01-2023
. meters AC current 5 kHz.. 10 kHz 030 .. 75 A
10 pA ... 200 mA '
45 Hz...65 Hz with clamp only
30...1500 A 0.3%
2-wire
20..100Q 32mQ...3mQ
100Q...100Q 3mQ...48mQ
0.1kQ...1kQ 48mQ...0150Q
) . 1kQ...10kQ 0.150Q...097Q
5. Multimeters, resistance meters 10kQ .00 kQ 0970 . 940 LL-VILL-01-2023
100kQ ... 1MQ 940..151Q
1MQ...10 MQ 151Q...2kQ
10 MQ ... 100 MQ 2kQ...02MQ
100 MQ ... 1.1 GQ 02MQ... 11 MQ
2-wire, fixed point
75 uQ 18.1 nQ
150 uQ 26.1nQ
6. | Multimeters, resistance meters 1 mQ 1.5 uQ LL-VILL-01-2023
10 mQ 52uQ
100 mQ 1.8 10
10 0.13mQ
4-wire
10..100Q 23 mQ..5mQ
100Q...100Q 5mQ...18 mQ
7. Multimeters, resistance meters 0.1kQ...1kQ 18mQ...0.1Q LL-VILL-01-2023
1kQ...10 kQ 010Q..09Q
10 kQ ...100 kQ 090..940Q
100 kQ ...1 MQ 940..151Q
4-wire, fixed point
7510 18.1nQ
150 uQ 26.1nQ
8. Multimeters, resistance meters 1mQ 1.5pQ LL-VILL-01-2023
10 mQ 5.2 uQ)
100 mQ 1.8 uQ
10 0.13mQ
2-wire
09nS...10nS 9pS ... 20 pS
10nS ... 100 nS 20pS ...0.2n8
100nS ... 1 uS 02nS
Multimeters, other conductance 1uS ... 10 uS 0.2nS...2nS
9. | meters 10 uS ... 100 uS 2nS ... 10nS LL-VILL-01-2023
100 uS ... 1 mS 10nS... 0.1 pS
1mS...10mS 0.1pS...2u8
10mS ... 100 mS 2pS .50 uS
01S..058 50 uS...8mS
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. Calibration and
Name of the measuring Value or range measured measurement o
ltem | instrument to be calibrated (or the by standard or capabilit Calibration process
quantity to be measured) reproduced =2 y reference
2-wire, fixed point
18 0.13mS
108 0.2mS
Multimeters, other conductance 100 S 52 mS
10. | meters 1kS 158 LL-VILL-01-2023
6.667 kS 118
13.33kS 328
4-wire
1uS...10uS 02nS...4nS
10 pS ... 100 S 4nS...10nS
Multimeters, other conductance 01mS..1mS 10nS...0.1uS
M. | meters 1mS ... 10mS 01uS...2uS LL-VILL-01-2023
10mS ... 100 mS 2uS...50 uS
01S..18 50 uS ...29mS
4-wire, fixed point
18 0.13mS
108 0.2mS
Multimeters, other conductance 100'S 59 mSm
12. | meters 1kS 155 LL-VILL-01-2023
6.667 kS 118
13.33kS 328
800 pF ... 3nF 16 pF ... 60 pF
. A 3nF ... 10 mF 60 pF ... 57 uF
13. | Multimeters, capacitance meters 10 mF ... 20 mE 57 WF ... 0.15mF LL-VILL-01-2023
20 mF ... 100 mF 0.15mF ... 1.2 mF
. . Resistance thermometer
Resistance thermometer input characteristics, temperature:
temperature display function of Pt385 (68): _2(’)000 850°C 0.10 °C
multimeters, other resistance C aOnCC RENO T, 0
14. | thermometer input devices (calibration PE%%%O)ZOZSPCC%S(?PCC 8” og LL-VILL-01-2023
with electronically simulated resistance Pt3926; _ZOOOC:::SSOOC 0' 11°C
thermometer) Ni120: -60°C....300°C 0.06 °C
Thermocouple type,
temperature: s
R:-50°C...1767.6°C 0.39°C
S:-50°C...1767.6°C 0.40°C
: B: 400°C...1820°C 0.41°C
Thermocouple input temperature J:-210°C... 1200°C 018°C
display function of multimeters, other T _20006::_40000 0:18 °c
15. | thermocouple input devices E: -250°C...1000°C 0.19°C LL-VILL-01-2023
(calibration with electronically K: -200°C.. 1372°C 0.25 °C
simulated thermocouple) N _ZOOOC::'_BOOOC 0'23 °c
M: -50°C...1410°C 0:20 °C
C:0°C...2315°C 047 °C
D: 0°C...2315°C 0.47 °C
(G2:100°C...2315°C 0.39 °C
Frequency measuring mode of With sine wave (max. 1.5 Vi)
16. multimeters, electrical frequency 15 Hz...100 kHz 35104 % LL-VILL-01-2023
meters 100 kHz...1 GHz 29104 %
Frequency measur.ing mode of With sine wave (max. 1.0 Vpx)
17, multtlmeters, electrical frequency 1GHz.. 1.1 GHz 29104 % LL-VILL-01-2023
meters
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. Calibration and
Name of the measuring Value or range measured measurement L
ltem | instrument to be calibrated (or the by standard or capability Calibration process
quantity to be measured) reproduced =2 reference
. With square wave (max. 10.5
Frequency measuring mode of Vae)
18. multimeters, electrical frequency 01 Hz..1Hz 0.1% LL-VILL-01-2023
meters 1 Hz...100 kHz 38104 %
Cycle time measurement function of
19. | multimeters, other electrical time 0.4ps..10s 4104 % LL-VILL-01-2023
interval measuring devices
With sine wave
1,4 mVex ... 1,5 Vi)
15 Hz ... 100 kHz 0.5%
100 kHz ... 500 kHz 2.0%
0,5MHz ... 10 MHz 2.5%
10 MHz ... 100 MHz 3.3%
100 MHz ... 400 MHz 3.7%
400 MHz ... 1 GHz 4.0%
Analog oscilloscopes, (11 él—Tz Ve '1"11(;/;2) 4.39
20. | Vertical deflection calibration (15 ek 95 Vo) = LL-VILL-02-2023
15 Hz ... 100 kHz 0.06%
(25 Vpx ... 280 Vek)
15Hz ... 30 kHz 0.05%
(280 Vrk ... 390 Vek)
15Hz ... 10 kHz 0.03%
(390 Ve ... 1484 Vek)
15Hz ... 1kHz 0.04%
With square wave
(0 Ve ... 200 Vex. 0.3 %
Analog oscilloscopes, 0.1Hz ... 1kHz)
21. | Vertical deflection calibration (0 Vex... 10.5 Vex. 0.15% LL-VILL-02-2023
0.1Hz ... 100 kHz)
Sine wave (current)
(15Hz ... 5kHz)
0 Arx... 2,5 Ak sine wave 0.13%
Analog oscilloscopes, (15Hz ... 1kHz)
22. | Vertical deflection calibration 2,5 Ark ... 42,4 Arx sine wave 0.07% LL-VILL-02-2023
0 Apk ... 2120 Ark sine wave 0.3%
0 Aex ... 2 Ark square wave 0.3%
0 Apx ... 100 Apk square wave 0.42%
With sine wave
(1.4 mVrk... 1.5 Vrk)
15 Hz ... 100 kHz 0.52%
100 kHz ... 500 kHz 2.0%
0.5MHz ... 10 MHz 2.5%
10 MHz ... 100 MHz 3.3%
100 MHz ... 400 MHz 3.7%
400 MHz ... 1 GHz 4.0%
Digital oscilloscopes, (1.4 mVex.... 1 Vex)
23. | Vertical deflection calibration 1GHz ... 1.1 GHz 4.3% LL-VILL-02-2023
(1.5 Vek... 25 Vek)
15 Hz ... 100 kHz 0.14%
(25 Vrk ... 280 Vrx)
15 Hz ... 30 kHz 0.13%
(280 Vex ... 390 Vrk)
15Hz ... 10 kHz 0.13%
(390 Vrk ... 1484 Vrk)
15Hz ... 1kHz 0.13%
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. Calibration and
Name of the measuring Value or range measured measurement o
ltem | instrument to be calibrated (or the by standard or capabilit Calibration process
quantity to be measured) reproduced =2 y reference
With square wave
— (0 V... 200 V) 0.33 %
Digital oscilloscopes, 04 Hz .. 1KkHz
24. | Vertical deflection calibration 0 Vex .. 105 Vo) 0.15% LL-VILL-02-2023
0.1Hz ... 100 kHz
Sine wave (current)
(15Hz ... 5kHz)
0 Apk ... 2,5 Ark sine wave 0.19%
Digital oscilloscopes, (15Hz ... 1kHz)
25. Vertical deflection calibration 2,5 Apk.... 42,4 Arksine wave 0.16% LL-VILL-02-2023
0 Apk ... 2120 Ark sine wave 0.33%
0 Ak ... 2 Ark square wave 0.33%
0 Apx ... 100 Ark square wave 0.44%
Oscilloscopes, 0.4 us ... 10 s square wave 41049
26. Horizontal deflection calibration period ° LL-VILL-02-2023
40 yW ... 31.5 kW
27, Electric power meters (DC) (22% m\g..13%52)v 0.1% LL-VILL-03-2023
mA...
With clamp only
28 Electric power meters (DC) 40 (%\(/)V ..1.510%72)kw 0.2% LL-VILL-03-2023
40 yW ... 0.1 W 0.2%
Electri AC 0.1W ... 10 kW 0.1%
29 ectric power meters (AC) 10 KW ... 315 kW 02% LL-VILL-03-2023
(0=cosp=1.15 Hz...1 kHz)
With clamp current
measurement
30. | Electric power meters (AC) 40pW...5W 0.4% LL-VILL-03-2023
5W ... 1575 kW 0.3%
(0=cosp=<1, 15 Hz...100 Hz)
Phase shift measurement function of o o 0
31. | electrical power meters -360° ... +360 0.13 LL-VILL-03-2023
Voltage and current 1st - 50th
harmonic (calibration capability
is a function of output current):
Voltage and current harmonics 100mA ... 1A 0.88 %
32. | function of electrical power meters 1A..5A 1.91% LL-VILL-03-2023
5A...10A 1.12 %
10A...20A 0.78 %
20A...30A 0.72 %
0.01uV ... 100 mV 54104 %
Power supplies and other voltage 01V...1V 49:10% %
. g 1V..10V 47104 %
33. sources, callbrators, 10V .. 100V 4.9104 % LL-VILL-04-2023
DC voltage 100V .. 1000V 55104 %
1000 V... 10000 V 188104 %
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. Calibration and
Name of the measuring Value or range measured measurement L
ltem | instrument to be calibrated (or the by standard or capability Calibration process
quantity to be measured) reproduced =2 reference
0nA..2nA1 315104 %
2nA ... 20 nA1 25510* %
20nA...200 nA 1 250:10 %
200nA ... 2 A 1 80-10% %
2pA... 10 pA 25104 %
10 pA ... 100 pA 16-10 %
Power supplies and other current 100 YA ... 1 mA 8104 %
sources, calibrators, 1mA ... 10 mA 8:10* % I 04
34 DC current 10 mA ... 100 mA 11104 % LL-VILL-04-2023
100 mA...1A 34104 %
1A ... 3A 0.01%
3A...10A 0.07%
10A... 100 A 0.15%
100 A... 500 A 0.08%
500 A... 1000 A1 0.08%
15Hz ... 20 kHz
0.1pv..10mV 0.049%
10 mV ... 100 mV 0.013%
01V..1V 0.004%
1V...10V 0.001%
10V... 100V 0.005%
100V... 700 V 0.007%
15Hz ... 600 Hz
500 V... 1kV 37104 %
1kV...5kV 164:104 %
5kV...10kV 356-104 %
20 kHz ... 50 kHz
0.1uV...10mV 0.054%
Power supplies and other voltage 10 mV ... 100 mV 0.020%
sources, calibrators, 01V..1V 0.007% VI O
35. AC voltage ARTEY 0.007% LL-VILL-04-2023
10V...100V 0.008%
100 V... 700 V 0.021%
50 kHz ... 100 kHz
0.1pv..10mv 0.074%
10 mV ... 100 mV 0.041%
01V..1V 0.012%
1V...10V 0.012%
10V... 100V 0.016%
100V... 700 V 0.060%
100 kHz ... 1 MHz
0.1pV ... 100 mV 0.28%
100mvV...1V 0.16%
1V...10V 0.21%
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. Calibration and
Name of the measuring Value or range measured measurement o
ltem | instrument to be calibrated (or the by standard or capability Calibration process
quantity to be measured) reproduced =2 reference
10Hz ... 1 kHz
0.1nA ... 100 YA 118104 %
100 YA ... 1 mA 91104 %
1TmA..10 mA 38-104 %
Power supplies and other current 12)8 mﬁ 10'2 mA 10010+ Z/o
36, | sources, calibrators, 1A 3A 204-104 % LL-VILL-04-2023
AC current 3A...10A 161-10 %
10A...100 A 0.069%
10 Hz ... 100 Hz 0.15%
100 A ... 500 A 0.085%
500 A ... 1000 A 0.085%
100kQ ... 1 MQ 0
1MQ ... 10 MQ 8502
ESD t . . 10MQ...1GQ 0.5%
est equipment, other high- 1GQ .10 GO 0
37. voltage resistance meters 1% LL-VILL-05-2022
100 GQ fixed reference 360
value
Frequency of signal generators, 0.001Hz ... 1Hz 81.65-10% %
38 | function generators, frequency THz...1GHz 5.7710% % LL-VILL-06-2023
generators 1GHz ... 6.5 GHz 1.36-108 %
3 Hz ...300 kHz
. . -100 dBm ... -20 dBm 14.5 dB
30. S|gn§| power of signal generators, 20 dBm .. -10 dBm 0.012 dB
function generators, frequency 10 dBm ... 0 dBm 0.001 dB LL-VILL-06-2023
generators 0dBm ... +10 dBm 0.007 dB
+10dBm ... +70.51 dBm 0.002 dB
300 kHz ...1 MHz
. . -100 dBm ... -20 dBm 8.08 dB
S|gngl power of signal generators, .20 dBm .. -10 dBm 0.0021 dB
40. function generators, frequency 10 dBm ... 0 dBm 0.0017 dB LL-VILL-06-2023
generators 0dBm ... +10 dBm 0.0002 dB
+10 dBm ... +69.91 dBm 0.0004 dB
1 MHz ...10 MHz
. . -100 dBm ... -20 dBm 9.24 dB
S|gngl power of signal generators, 220 dBm ... -10 dBm 0.0032 dB
41. function generators, frequency 10 dBm ... 0 dBm 0.0119 dB LL-VILL-06-2023
generators 0dBm ... +10 dBm 0.0068 dB
+10 dBm ... +33.01 dBm 0.1047 dB
. . 10 MHz ...6.5 GHz
S|gngl power of signal generators, 70 dBm ... -30 dBm 0.14 dB
42. function generators, frequency .30 dBm ... +5 dBm 013 dB LL-VILL-06-2023
generators +5 dBm ... +23 dBm 0.12dB
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. Calibration and
Name of the measuring Value or range measured measurement o
ltem | instrument to be calibrated (or the by standard or capability Calibration process
quantity to be measured) reproduced =2 reference
Measurement capabilities of electrical
safety test instruments 10mV ... 100 mV 1510 % LL-VILL-04-2023
Measuring voltage 01V..1V 5710 %
V.10V 41104 %
10V...100V 60-10* %
100V ... 1000 V 61104 %
LL-VILL-01-2023
AC current 50 Hz 15 Hz...1 kHz 9.3nA.. 442 mA
10 uA ... 30 A
0,
Alternating current with clamp 30...1500 A 0.3% LL-VILL-03-2023
40 uW ... 01 W 0.2% LL-VILL-03-2023
43| Power 01w 10k 0.1%
10 kW ... 31.5 kW 0.2%
(0=cos@=1. 15 Hz...1 kHz)
-360° ... +360° 0.19° LL-VILL-03-2023
Phase shift
100kQ ... 1 MQ 0.2% LL-VILL-05-2023
Insulation resistance 1MQ ... 10 MQ 0.3%
10MQ ... 1 GQ 0.5%
16Q...10 GQ 1%
100 GQ fixed reference 3GQ LL-VILL-05-2023
value
DC voltage:
Direct and alternating voltage hipot 0kV ... 2kV 80mV ... 120 mV
4. | testers 2KV ... 6kV 120mV ... 0.58 V LL-VILL-07-2023
6kV...10kV 058V..188V
AC voltage:
. . . 0kV...2kV 80mV ... 160 mV
.5 tIlélsrieecrtsand alternating voltage hipot 2KV B KV 160mV . 12V LLVILL.07-2023
BkV..10kV 1.2V...356V
(0.1 Hz - 600 Hz)
With power generator, max.
. . 1W Power
46. | Resistance standard (resistance) 04ma . 1M 85.73-10+ % LL-VILL-08-2023
Direct measurement:
1mQ... 10 mQ 0.1%
10 mQ ... 100 mQ 0.01%
. , 100mQ...1Q 11104 %
47 | Resistance standard (resistance) 10. 1MQ 5104 % LL-VILL-08-2023
1MQ... 10 MQ 610 %
10 MQ ... 100 MQ 9104 %
100 MQ ... 1 GQ 23104 %
With power generator, max.
48. | Resistance standard (conductance) 1W Power LL-VILL-08-2023
1uS ... 10kS 61.10-10* %
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quantity to be measured) reproduced =2 y reference
With direct measurementl:
1nS...10nS 23104 %
10nS ... 100 nS 9104 %
. 100nS ... 1S 6:10 %
49. | Resistance standard (conductance) 115 ... 1 g 5104 0/2 LL-VILL-08-2023
15..10S 11104 %
10S...100 S 0.01%
100S ... 1kS 0.1 %
RLC / LCR meter ( AC resistance, Resistance
capacitance, inductance, 110000’28 110’\2(;‘0 881; Z°
50. ?issip)ation factor, qualityf MO 10 MQ 0'0 1 9%‘: LL-VILL-08-2023
actor) with a measuring frequency Py
of 20Hz-300kHz 10 MQ ... 100 MQ 0.2%
RLC / LCR meter ( AC resistance, Capacitance
capacitance, inductance, 188 pE ;gg “E 88;? Z°
51. | dissipation factor, quality 500 ““F 1 OOOppF 0'026°/Z LL-VILL-08-2023
factor) with a measuring frequency '
of 20Hz-300kHz
RLC / LCR meter ( AC resistance, Induktivitas
capacitance, inductance, 1(1) “: 180UHH 8828 Z°
50, | dissipation factor, quality 100 l:JH 10 H“ 0'0 18 %‘: LL-VILL-08-2023
factor) with a measuring frequency 10H 12H 0'033 o
of 20Hz-300kHz '
RLC / LCR meter ( AC resistance, Dissipation factor (g 5) D
capacitance induétance 10% .0 0,00001 ....0,00003
L . L 10 ... 102 0,00003 ... 0,00006
53. dISSIpatI(?n factor, qugllty 102 . 107 0,00006 ... 0,00036 LL-VILL-08-2023
factor) with a measuring frequency 101 100 0,00036 ... 0,0004
of 20Hz-300kHz 100 ... 10! 0,0004 ... 0,00177
' Quality factor (tg 9) Q
RLC /.It_CnR mit:r (tAr? resistance, T00 100 0,00816 ... 000817
capacitance, inductance, 100 10" 0,00817 ... 0,037
54. | dissipation factor, quality 100 102 0,037 ...06 LL-VILL-08-2023
factor) with a measuring frequency 102 108 06...30
of 20Hz-300kHz 108 ... 104 30... 1000
DC resistance:
1mQ... 10 mQ 0.1%
- 10mQ ... 100 mQ 0.01%
Decade, ca!lbrator, other 100ma. 10 11410+ %
55. | Source (re3|stance', 10..1MQ 5104 % LL-VILL-08-2023
inductance, capacitance) 1MQ ... 10 MQ 6104 %
10 MQ ... 100 MQ 9:10* %
100MQ ... 1GQ 23104 %
Resistance (20 Hz ... 300 kHz
. measurement frequency)
Decade, ca!lbrator, other 100 mQ. ... 100 kQ 0.017%
56. | source (reS|stance., 100kQ . 1 MQ 0.018% LL-VILL-08-2023
inductance, capacitance) 1MQ .10 MQ 0.019%
10 MQ ... 100 MQ 0.2%
Capacitance (20 Hz ... 300 kHz
Decade, calibrator, other measurement frequency)
57. | source (resistance, 100 pF ... 100 pF 0.018 % LL-VILL-08-2023
inductance, capacitance) 100 pF ... 500 pF 0.021 %
500 yF ... 1 mF 0.026 %
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. Calibration and
Name of the measuring Value or range measured measurement L
ltem | instrument to be calibrated (or the by standard or capability Calibration process
quantity to be measured) reproduced =2 reference
Inductance (20 Hz ... 300 kHz
. measurement frequency)
Decade, ca!lbrator, other 1 uH ... 10 H 0.053 %
58. | source (re5|stance., 10 uH ... 100 yH 0.020 % LL-VILL-08-2023
inductance, capacitance) 100 pH ... 10H 0.018 %
10H...12H 0.031 %
DC voltage
0,01 4V ... 100 mV 5.4104 %
104 9
Calibrator, electronic DC load, other 01V..1V 4'9_104 o/°
59. | source (DC power) V.10V b LL-VILL-08-2023
10V...100V 4.9-104 %
100V ... 1000 V 55104 %
1000V ... 10000 V 188-104 %
DC current
OnA..2nA 315104 %
2nA...20nA 255104 %
20nA ... 200 nA 250-10* %
200nA... 2 YA 80-104 %
2pA ... 10 pA 2510* %
10 pA ... 100 pA 16104 %
Calibrator, electronic DC load, other 100 pA ... 1TmA 8104 %
10 mA ... 100 mA 11104 %
100mA ...1A 3410 %
1A...3A 0.01%
3A...10A 0.07 %
10A...100A 0.15 %
100 A ... 500 A 0.08 %
500A...1000 A 0.08 %
Resistance
Calibrator, electronic DC load, other 0,1mQ...1mQ 0.5%
61. | source (DC power) 1mQ ... 10 mQ 0.089 % LL-VILL-08-2023
10mQ ... 1MQ 0.058 %
Calibrator, electronic DC load, other 1 m[\j\? po%e'rvlw 0.06 %
62. | source (DC power) : LL-VILL-08-2023

10/27


mailto:info@lightinglab.eu
http://www.lightinglab.eu/

104 W LightingLab Calibration Laboratory Ltd. \\Q&_Zg
LI htln CALIBRATION LABORATORY Iacwrs Al ¢ oa
H-8200 Veszprém, Diofa u. 13. NN | s
I2b e-mail: info@lightinglab.eu, http://www.lightinglab.eu el
- Calibration and
Name of the measuring instrument I
: . Value or range measured by measurement Calibration process
Item to be calibrated (or the quantity to -
be measured) standard or reproduced capability reference
k=2
Temperature
-30°C...0°C 0.066°C ... 0.065°C
0°C ... 70°C 0.065°C ... 0.066°C
Digital contact thermometers 1(7)8g lggg 0'0660C 0'0670C .
63. librated with dry block calibrator) 0.067°C ... 0.073°C LL-HOM-01-2022
(ca y 150°C ... 250°C 0.073°C ... 0.11°C
250°C ... 450°C 0.11°C...0.22°C
450°C ... 600 °C 0.22°C...0.31°C
-30°C...0°C 0.09°C
0°C...70°C 0.09°C
Resistance thermometers 170 o% 1100 o% 0'0910%'” 0091 o% )
64. librated with dry block calibrator) 00 150 0.091°C ... 0.095 LL-HOM-01-2022
(ca y 150°C ... 250°C 0.095°C ... 0.13°C
250°C ... 450°C 0.13°C...0.22°C
450°C ... 600 °C 0.22°C...0.32°C
-30°C ... 0°C 0.09°C ... 0.089°C
0°C...70°C 0.089°C ... 0.09°C
Thermocouples 70°C ... 100°C 0.09°C ... 0.091°C
. ) . 100°C ... 150°C 0.091°C ... 0.095°C s
65 (Ca“brated W|th dry blOCk Ca|lbl’ator) 1500C 2500C 00950C 013°C LL-HOM-O1-2022
250°C ... 450°C 0.13°C ... 0.22°C
450°C ... 600 °C 0.22°C...0.32°C
-30°C...0°C 0.035°C ... 0.033°C
Digital contact thermometers 0°C ... 90°C 0.033°C ... 0.034°C .
66. | (calibrated with liquid bath) 90°C ... 150°C 0.035°C ... 0.07°C LL-HOM-02-2022
150°C ... 300°C 0.07°C ... 0.1°C
-30°C...0°C 0.071°C ... 0.07°C
Resistance thermometers 0°C...90°C 0.07°C .
67. | (calibrated with liquid bath) 90°C ... 150°C 0.07°C ... 0.09°C LL-HOM-02-2022
150°C ... 300°C 0.09°C ... 0.12°C
-30°C...0°C 0.07°C ... 0.069°C
Thermocouples 0°C...90°C 0.069°C B
68. | (calibrated with liquid bath) 90°C ... 150°C 0.069°C ... 0.09°C LL-HOM-02-2022
150°C ... 300°C 0.09°C ... 0.12°C
-30°C ... 0°C 0.035°C ... 0.033°C
Glass thermometers 0°C...90°C 0.033°C ... 0.034°C ;
69. | (calibrated with liquid bath) 90°C ... 150°C 0.034°C ... 0.07 °C LL-HOM-03-2022
150°C ... 300°C 0.07°C ... 0.1°C
Infrared thermometer 25°°C 150°°C 0'7:C MZC
. 150°C ... 200°C 1.1°C...1.2°C ;
70. (siurface type black body radiator 200°C ... 300°C 12°C . 15°C LL-HOM-04-2022
£50,95) 300°C ... 500°C 15°C ... 2.6°C
300°C ... 400°C 14°C...1.9°C
400°C ... 500°C 1.9°C...25°C
Infrared thermometer 500°C ... 600°C 25°C...27°C
(cavity type black body radiator 600°C ... 700°C 2.7°C...25°C HOM-04-
n £=0,995) 700°C ... 800°C 25°C...2.3°C LL-HOWM-04-2022
800°C ... 900°C 23°C...24°C
900°C ... 1000 °C 24°C...4.0°C
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- Calibration and
Name of the measuring instrument I
; . Value or range measured by measurement Calibration process
Iltem | to be calibrated (or the quantity to -
standard or reproduced capability reference
be measured) k=2
Air temperature measuring
72. instruments with own display, -40°C ... 150°C 0.27 °C LL-HOM-05-2022
temperature data loggers
Humidity
H i lative humidit 10 %RH ... 25 %RH 0.73 %RH-0.88 %RH
ygrometers, refative NUMmiaty 25 %RH ... 49.8 %RH 0.88 %RH
73. | meters and transmitters, data 498%RH ... T5%RH | 0.88 %RH-1.13 %RH LL-NED-01-2022
loggers 75 %RH ... 98 %RH 1.13 %RH
Mass
Non-automatic digital scales, where 4
74. Max/d = 5000 000 d < 1 g 1mg-411.111¢g 1.53 ug-7.12mg LL-TOM-01-2022
Non-automatic digital scales, where --
75. Max/ d > 220 000 d <1 mg 1mg-411.111¢g 231ug-7.12mg LL-TOM-01-2022
Non-automatic digital scales, where i
76. 220 000 = Max / d > 34 000 1mg-2522.222 g 0.86 mg - 44 mg LL-TOM-01-2022
19>d=0,001g
Non-automatic digital scales, where '
7. 34 000 = Max /d > 15 000 19-41522 ¢ 0.86g-1.29g LL-TOM-01-2022
d=1g
Non-automatic digital scales, where |
78. 15000 = Max / d 19-141.522 kg 043g-265¢g LL-TOM-01-2022
d=05¢g
Non-automatic digital scales, where i
10 000 = Max / d 100 g — 2600 kg 86.6g9-450¢ LL-TOM-01-2022
79.
d=100g
Torque
0.2Nm-2Nm 0.66 % - 0.14 %
Torque wrenches, torque 2Nm-20 Nm 1.75%-02%
80. | screwdrivers, clockwise 20 Nm - 200 Nm 0.52%-0.18 % LL-ERO-01-2022
200 Nm - 2000 Nm 0.84 % -0.16 %
0.2Nm-2Nm 1.31%-0.16 %
Torque wrenches, torque 2Nm-20 Nm 1.21%-0.21%
81. | screwdrivers, counter clockwise 20 Nm - 200 Nm 0.62%-0.17 % LL-ERO-01-2022
200 Nm — 2000 Nm 1.24%-0.15%
Optics
with reference standard:
Spectral radiant flux, total luminous 0.11m-20 000 Im 1.8%
82. | flux using integrating sphere 0.01 W - 100W with working LL-OPT-01-2022
standard: 2.2 %
Spectral radiant flux, total luminous 11m-100 000 Im 389
83. | flux using goniometer 1W - 1600 W o LL-OPT-01-2022
with reference standard:
Spectral radiant flux, total luminous integrating sphere 1.8%
84. | flux measuring system with working LL-OPT-01-2022
standard: 2.2 %
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Name of the measuring instrument

Calibration and

900nm -990nm

ltem | to be calibrated (or the quantity to Value or range measured by measure:rpent Calibration process
be measured) standard or reproduced capability reference
k=2
Spectral radiant flux, total luminous goniophotometer measuring 389
85. | flux system 0% LL-OPT-01-2022
. illuminance
g6, | lluminance meter 1 I — 4000 Ix 16 % LL-OPT-02-2024
. illuminance
g7. | llluminance meter 1 I — 200 kix 1.7% LL-OPT-02-2024
relative spectral reflectance
g8. | Spectral reflectance standard factor, 0.001...2R 117 % LL-OPT-03-2022
380 nm —740 nm
. - lative spectral reflectance
Reflection measurement capability re
89. | of spectrophotometer factor, 0.001...1R 0.9% LL-OPT-03-2022
380 nm -760 nm
Wavelength accuracy of
90. spectrophotometer 380 nm - 760 nm 0.16 nm LL-OPT-03-2022
91 Focimeter dioptre, - 25D...0....25D 0.44 % LL-OPT-04-2022
, luminance,
92. | Display 0 cdim2— 4000 cd/m? 28% LL-OPT-05-2022
. spectral power distribution,
93. | Display Winm 3.9 % LL-OPT-05-2022
spectral irradiance surface
04 | Spectral irradiance surface power power, 2.3% LL-OPT-06-2022
250 nm - 2500 nm
. irradiance surface power, 0
g5 | Irradiance surface power 950 nm — 2500 nm 2.3% LL-OPT-06-2022
. spectroradiometer: 0
96. | Spectroradiometer 250 m — 2500 nm 2.3% LL-OPT-06-2022
UV power:
g7. | UV power meter 0...15000 pW/crm2 2%% LL-OFT-06-2022
spectral responsivity, A/W,
98, | Spectral responsivity VIW, 2.12-1.42% LL-OPT-07-2022
220nm - 399nm
spectral responsivity, A/W,
99 | Spectral responsivity VIW, 0.66% LL-OPT-07-2022
400nm - 899nm
spectral responsivity, A/W,
100. | Spectral responsivity VIW, 0.76-1.04% LL-OPT-07-2022
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Name of the measuring instrument Calibration and I
; . Value or range measured by measurement Calibration process
Iltem | to be calibrated (or the quantity to dard duced bili ¢
be measured) standard or reproduce capability reference
k=2
Luminance meter, luminance luminance, 3.0%
101. | standard 0 cd/m2 - 5000 cd/me o LL-OPT-08-2022
relative spectral
102. | Spectral transmission standard transmission factor, 0.01T- 0.0006T-0.0012T LL-OPT-09-2022
0.1T 360 nm — 740 nm
relative spectral
103. | Spectral transmission standard transmission factor, 0.0012T-0.008T LL-OPT-09-2022
0.1T-17 360 nm — 740 nm
eal relative spectral
0. gpecﬁra' ransmssion transmission factor, 0.01T- | 0.0008T-0.0011T LL-OPT-09-2023
argiass fint meter 0.1T 175 nm - 900 nm
- relative spectral
105. EZ?Ctlgfs:f rr::tzlfn transmission factor, 0.0011T-0.007T LL-OPT-09-2023
g 0.1T-1T 175 nm - 900 nm
- relative spectral
Jo, | Snectrophotometer liansmission transmission factor, 0.01T- | 0.0005T-0.0011T LL-OPT-09-2023
measurement capability 01T 175 nm — 900 nm
107 R ctrophotometeg tr?nsmiSSion tr;ﬁlsar:':\llsesi)%egrc?(l)r, 0.0011T- 0.007T LL-OPT-09-2023
- | measurement capability 0AT-AT 175 nm — 900 nm
Wavelength accuracy of
108. spectrophotometer 175 nm - 900 nm 0.16 nm LL-OPT-09-2023
Visual investigation booth, test room, | spectral/integral irradiance 06,21 %
109. | ageing chamber surface power el & LL-OPT-10-2022
Visual investigation booth, test room, | spectral power distribution, 369
110. | ageing chamber Winm o LL-OPT-10-2022
Visual investigation booth, test room, S
111. ageing chamger illuminance 1-200 kix 2.0% LL-OPT-10-2024
Gloss
112. | Gloss meter Meas;z;mggi ggso!netry: 1.0 % LL-OPT-11-2022
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Il. Accredited on-site calibration services of LightingLab Calibration Laboratory:

Calibration and

Name of the measuring Value or range measured measurement Calibration process
Iltem | instrument to be calibrated (or the by standard or - P
: capability reference
quantity to be measured) reproduced k=2
Electricity measurement DC and AC
TmV..10mVv 10uV... 11 v
10mV ... 100 mV 1M uv...12uv
. 100mV ... 1V 12 V... 20 pv
1 Multimeters, voltmeters DC voltage 1V .. 280V 204V ... 95mV LL-VILL-01-2023
280V ...600V 9.5mV...20 mV
600 V... 1050 V 20mV...28 mV
1WA ... 10 A 20nA ... 22nA
10 pA ... 100 pA 22nA ... 41nA
100 A ... 1 mA 41nA...0.2 A
Multimeters, current meters, clamp TmA... 1A 0.2pA...02mA
’ ’ 1A..10A 0.2mA..3.2mA
2. LL-VILL-01-2023
meters DC current 10A...30 A 32mA... 14 mA
With clamp only:
30...1500 A 60mA..35A
15 Hz...10 kHz
1mV...1050 V 8.8uV..037V
10 kHz...30 kHz
1mV...280 V 8.8 uV...42mV
3. Multimeters, voltmeters AC voltage LL-VILL-01-2023
30 kHz...100 kHz
1mv..20 V 88uV..5mV
100 kHz...300 kHz
1mV.2V 88uv..03mV
15Hz...1 kHz
10pA .. 30A 9.3nA ... 442 mA
1 kHz.. SkHz 9.3nA..0.7 mA
. 10pA ... 2A
s Multimeters, current meters, clamp LLVILL-01-2023
: meters AC current 5 kHz.. 10 kHz 030A 75 uA -VILL-UT-
10 pA ... 200 mA SelAR

45 Hz...65 Hz with clamp only
30...1500 A

0.3%
2-wire

20..10Q 32mQ..3mQ

10Q...100 Q 3mQ ... 48 mQ

0.1kQ...1kQ 48mQ...0150Q

. . 1kQ...10 kQ 0150Q...097Q

5. Multimeters, resistance meters 10kQ . 100 kQ 0970 . 940 LL-VILL-01-2023

100kQ ... 1 MQ 940..1510Q

1MQ...10 MQ 151 Q... 2kQ
10 MQ ... 100 MQ 2kQ...0.2MQ
100 MQ ... 1.1 GQ 0.2MQ ... 11 MQ
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N . Calibration and
ame of the measuring Value or range measured librati
Iltem | instrument to be calibrated (or the by standard or measure:rpent Calibration process
. capability reference
quantity to be measured) reproduced k=2
2-wire, fixed point
75 uQ 18.1 nQ
150 uQ 26.1nQ
Multimeters, resistance meters 1mQ 1.5uQ VIO
6. 10ma 5210 LL-VILL-01-2023
100 mQ 1.8 uQ
10 0.13mQ
4-wire
10..10Q 2.3mQ...5mQ
10Q...100Q 5mQ...18 mQ
7. Multimeters, resistance meters 0.1kQ...1kQ 18mQ...01Q LL-VILL-01-2023
1kQ...10 kQ 01Q..09Q
10 kQ ...100 kQ 09Q..94Q
100kQ ...1MQ 94Q..151Q
4-wire, fixed point
75 uQ 18.1nQ
150 uQ 26.1nQ
8. | Multimeters, resistance meters 1mQ 1.5pQ LL-VILL-01-2023
10 mQ 52uQ
100 mQ 1.8 uQ
10Q 0.13mQ
2-wire
09nS...10nS 9pS...20pS
10nS ... 100 nS 20pS ...0.2nS
100nS ... 1 uS 02nS
Multimeters, other conductance 1pS...10uS 0.2nS...2nS
9. | meters 10 S ... 100 uS 2nS ... 10nS LL-VILL-01-2023
100 uS ... 1 mS 10nS...0.1 uS
1mS...10 mS 01uS...2pS
10 mS ... 100 mS 2pS...50 S
01S..058 50 uS ... 8 mS
2-wire, fixed point
18 0.13mS
Multimeters, other conductance 1(1)83 520£én S
10. | meters 1K5 158 LL-VILL-01-2023
6.667 kS 118
13.33kS 328
4-wire
1uS...10 uS 02nS...4nS
, 10 uS ... 100 S 4nS...10nS
" rﬁglttelrrr;eters, other conductance 04mS .. 1mS 10nS ... 0.1 uS LLVILL.01.2023
1mS...10mS 01pS...2uS
10mS ... 100 mS 2uS...50 uS
01S8..18 50 uS...29mS
4-wire, fixed point
18 0.13mS
i Multimeters, other conductance 1(1)8 2 SZOﬁSm S LLVILL.01-2023
© | meters 1S 155
6.667 kS 118
13.33 kS 328
800 pF ... 3nF 16 pF ... 60 pF
. . 3nF..10mF 60 pF ... 57 uF
13, Multimeters, capacitance meters 10 mF .. 20 mF 57 WF ... 0.15 mF LL-VILL-01-2023
20 mF ... 100 mF 0.15mF ... 1.2 mF
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. Calibration and
Name of the measuring Value or range measured I
. . measurement Calibration process
Iltem | instrument to be calibrated (or the by standard or capabilit reference
quantity to be measured) reproduced pk=2 y
. . Resistance thermometer
Resistance thermometer input characteristics, temperature:
temperature display function of P385 (68): -200°C... 850°C 010 °C
multimeters, other resistance ' o QEno '
' : - Pt385 (90): -200°C...850°C 0.11°C
14. LL-VILL-01-2023
ety e Galraton | oot 200G AT | of1°C
resistance thermﬁmeter) P:\i?gg ggg;c 33892:0 83)(13 :g
Thermocouple type,
temperature: .
R:-50°C...1767.6°C 0.39°C
S:-50°C...1767.6°C 0.40°C
. B: 400°C...1820°C 0.41°C
Thermocouple input temperature J:-210°C...1200°C 018°C
display function of multimeters, other T _20006::_40000 0:18 °C
15, | thermocouple input devices E: -250°C...1000°C 019 °C LL-VILL-01-2023
(calibration with electronically K: -200°C.. 1372°C 0.25 °C
simulated thermocouple) N: -200°C.1300°C 0'23 °c
M: -50°C...1410°C 0.20 °C
C:0°C...2315°C 047 °C
D: 0°C...2315°C 047 °C
(G2:100°C...2315°C 0.39 °C
Frequency measuring mode of With sine wave (max. 1.5 Vox)
16. | multimeters, electrical frequency 15 Hz...100 kHz 3510+ % LL-VILL-01-2023
meters 100 kHz...1 GHz 29-10* %
Frequency measur.ing mode of With sine wave (max. 1.0 Vi)
17. | multimeters, electrical frequency 1GHz..11 GHz 29104 % LL-VILL-01-2023
meters '
. With square wave (max. 10.5
Frequency measuring mode of Vi)
18. multimeters, electrical frequency 01 Hzp. 1 Hz 0.1% LL-VILL-01-2023
meters 1 Hz...100 kHz 38104 %
Cycle time measurement function of
19. | multimeters, other electrical time 0.4ps..10s 4104 % LL-VILL-01-2023
interval measuring devices
With sine wave
(1,4 mVex... 1,5 Vrk)
15 Hz ... 100 kHz 0.5%
100 kHz ... 500 kHz 2.0%
0,5MHz ... 10 MHz 2.5%
10 MHz ... 100 MHz 3.3%
100 MHz ... 400 MHz 3.7%
400 MHz ... 1 GHz 4.0%
Analog oscilloscopes (1.4 mVex.. 1 Vex)
3 0,
20. | Vertical deflection calibration (11 C;I-\l/ZPK .1 215(\5/:(2) 4.3% LL-VILL-02-2023
15 Hz ... 100 kHz 0.06%
(25 Vex ... 280 Vrk)
15 Hz ... 30 kHz 0.05%
(280 Vex... 390 Vrk)
15Hz ... 10 kHz 0.03%
(390 Vek... 1484 Vex)
15Hz ... 1kHz 0.04%
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Name of the measurin Value or range measured Calibration and
. . g g measurement Calibration process
Iltem | instrument to be calibrated (or the by standard or o
. capability reference
quantity to be measured) reproduced k=2
With square wave
0,
Analog oscilloscopes, (8 YT‘TZ 2(1)0k\|_/|pz;;. 0.3%
21, Vertical deflection calibration (O.VPK 105 Vex. 015 % LL-VILL-02-2023
0.1 Hz ... 100 kHz)
Sine wave (current)
(15Hz ... 5kHz)
0 Apx ... 2,5 Apk sine wave 0.13%
Analog oscilloscopes (15 H; 4A1 kHz) 0.07%
’ 25Apk... 4 PK Sine wave 07%
: i i ibrati ’ ' LL-VILL-02-2023
22 Vertical deflection calibration 0 Apk ... 2120 Apksine wave 0.3%
0 Ark.... 2 Ark square wave 0.3%
0 Apx ... 100 Ark square 0.42%
wave
With sine wave
(1.4 mVrk... 1.5 Vrk)
15 Hz ... 100 kHz 0.52%
100 kHz ... 500 kHz 2.0%
0.5MHz ... 10 MHz 2.5%
10 MHz ... 100 MHz 3.3%
100 MHz ... 400 MHz 3.7%
400 MHz ... 1 GHz 1 4.0%
. ) 1.4 mVrk... 1 VeK)
Digital oscilloscopes, (
23. Vertical deflection calibration 1(1G|€:|f/p+< 1'125?\7;)1 4.3% LL-VILL-02-2023
15 Hz ... 100 kHz 0.14%
(25 Vpx ... 280 Vek)
15 Hz ... 30 kHz 0.13%
(280 Vrk ... 390 Vek)
15Hz ... 10 kHz 0.13%
(390 Vpk... 1484 Ve
15Hz ... 1kHz 0.13%
With square wave 0.33 %
Digital oscilloscopes, (8 YP}_TZ 2(1)0k¥pz+;. Za i
24. | Vertical deflection calibration (0 Vek.... 10.5 Ve 0.15% LL-VILL-02-2023
0.1Hz ... 100 kHz)
Sine wave (current)
(15Hz ... 5kHz)
0 Apk.... 2,5 Ak sine wave 0.19%
Digital oscilloscopes (15Hz ... 1kHz)
’ 2,5 Ak ... 42,4 Arx sine wave 0.16%
: i i ibrati ’ ’ LL-VILL-02-2023
25 Vertical deflection calibration 0 Ask... 2120 Apksine wave 0.33%
0 Aek ... 2 Ark square wave 0.33%
0 Ark... 100 Arx square 0.44%
wave
Oscilloscopes, 0.4 ys ... 10 s square wave N4 0
26. | Horizontal deflection calibration period 410%% LL-VILL-02-2023
40 yW ... 31.5 kW
27. Electric power meters (DC) (Zz%m\g“13%52)v 01% LL-VILL-03-2023
mA...
With clamp only
28. Electric power meters (DC) 40 (lé\(/)v 1 5105072)kW 02% LL-VILL-03-2023
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Name of the measuring Value or range measured Calibration and
. . measurement Calibration process
Iltem | instrument to be calibrated (or the by standard or o
. capability reference
quantity to be measured) reproduced k=2
40uw ... 01 W 02 %
. 0.1W...10 kW 0.1%
o9 | Electric power meters (AC) 10 kW . 31.5 kW 0.2 % LL-VILL-03-2023
(0<cosg<1. 15 Hz...1 kHz)
With clamp current
measurement
30. | Electric power meters (AC) 40pwW...5W 0.4% LL-VILL-03-2023
5W ... 1575 kW 0.3%
(0=cosp=<1, 15 Hz...100 Hz)
Phase shift measurement function of o o o
31. | electrical power meters -360° ... +360 019 LL-VILL-03-2023
Voltage and current 1st - 50th
harmonic (calibration capability
is a function of output current):
Voltage and current harmonics 100mA ... 1A 0.88 %
32. | function of electrical power meters 1A..5A 1.91 Zﬁ) LL-VILL-03-2023
5A...10A 1.12 %
10A...20A 0.78 %
20A...30A 0.72%
0.01 V... 100 mV 54104 %
Power supplies and other voltage 04V..1¥ 49104 %
. 1V... 10V 4.710% %
33, sources, calibrators, 10V 100V 4.9104 % LL-VILL-04-2023
DC voltage 100V ... 1000 V 55104 %
1000V ... 10000 V 188-104 %
OnA..2nA1 315104 %
2nA ... 20 nA1 255104 %
20nA...200 nA 1 250-10* %
200nA ... 2 uA 1 80-104 %
2pA ... 10 pA 2510* %
10 YA ... 100 yA 1610 %
Power supplies and other current 100 pA ... 1 mA 8104 %
sources, calibrators, 1mA...10 mA 8:10* % VI 04
34 DC current 10 mA ... 100 mA 11104 % LL-VILL-04-2023
100 mA...1TA 34-10% %
1A...3A 0.01%
3A...10A 0.07%
10A...100A 0.15%
100 A... 500 A 0.08%
500 A... 1000 A1 0.08%
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Name of the measuring Value or range measured C;E:;tri:;:::’ Calibration process
Iltem | instrument to be calibrated (or the by standard or o P
. capability reference
quantity to be measured) reproduced k=2
15Hz ... 20 kHz
01 WV...10mV 0.049%
10 mV ... 100 mV 0.013%
01V..1V 0.004%
1V...10V 0.001%
10V...100V 0.005%
100 V... 700 V 0.007%
15Hz ... 600 Hz
500V ... 1kV 37-10-4 %
1kV...5kV 164-10-4 %
5kV...10kV 356:10-4 %
20 kHz ... 50 kHz
0.1pV...10mV 0.054%
Power supplies and other voltage 10mV ... 100 mV 0.020%
sources, calibrators 01V..1V 0.007%
. ’ ' LL-VILL-04-2023
% AC voltage 1V...10V 0.007%
10V... 100V 0.008%
100 V... 700 V 0.021%
50 kHz ... 100 kHz
01pv..10mV 0.074%
10 mV ... 100 mV 0.041%
01V..1V 0.012%
1V...10V 0.012%
10 V... 100 V 0.016%
100 V... 700 V 0.060%
100 kHz ... 1 MHz
0.1uV ... 100 mV 0.28%
100mV...1V 0.16%
1V.. .10V 0.21%
10Hz ... 1 kHz
0.1nA ... 100 A 118-104 %
100 pA ... TmA 91-10% %
om 100 mA 3o0° %
Power supplies and other current 100 nr:]A BEN m 100-10* %
36, | sources, calibrators, 1A 3A 20410 % LL-VILL-04-2023
" | ACcurrent A 10A 161104 %
10A ... 100 A 0.069%
10 Hz ... 100 Hz 0.15%
100 A ... 500 A 0.085%
500 A ... 1000 A 0.085%
100kQ ... 1 MQ 0.2%
1MQ ... 10 MQ 0.3%
10MQ... 160 0.59
ESD test equipment, other high- ?GQ 10 gQ 1%6
37. | voltage resistance meters LL-VILL-05-2022
100 GQ fixed reference 3GQ
value
Frequency of signal generators, 0.001Hz ... 1Hz 81.65:10 %
3g. | function generators, frequency THz ... 1GHz 57710 % LL-VILL-06-2023
generators 1GHz ... 6.5 GHz 1.36:108 %
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. Calibration and
Name of the measuring Value or range measured I
It . . measurement Calibration process
em | instrument to be calibrated (or the by standard or o
. capability reference
quantity to be measured) reproduced k=2
3 Hz ...300 kHz
. . -100 dBm ... -20 dBm 14.5dB
39. Signal power of signal generators, 220 dBm ... -10 dBm 0.012 dB
function generators, frequency 10 dBm 0dBm 0'001 4B LL-VILL-06-2023
generators 0dBm ... +10 dBm 0.007 dB
+10 dBm ... +70.51 dBm 0.002 dB
300 kHz ...1 MHz
. . -100 dBm ... -20 dBm 8.08 dB
Signal power of signal generators, 20 dBm ... -10 dBm 0.0021 dB
40. function generators, frequency 10 dBm ”'O dBm 0'0017 dB LL-VILL-06-2023
generators 0dBm ... +10 dBm 0.0002 dB
+10dBm ... +69.91 dBm 0.0004 dB
1MHz ...10 MHz
. . -100 dBm ... -20 dBm 9.24 dB
Signal power of signal generators, .20 dBm .. -10 dBm 0.0032 dB
M function generators, frequency 10 dBm 0dBm 0'0119 B LL-VILL-06-2023
generators 0dBm ... +10 dBm 0.0068 dB
+10 dBm ... +33.01 dBm 0.1047 dB
. . 10 MHz ...6.5 GHz
Signal power of signal generators, 70 dBm ... -30 dBm 0.14 dB
42| function generators, frequency .30 dBm +5 dBm 0:13 dB LL-VILL-06-2023
generators +5 dBm ... +23 dBm 0.12 dB
Measurement capabilities of electrical
safety test instruments 10mV ... 100 mV 1510 % LL-VILL-04-2023
Measuring voltage 01V..1V 5710 %
1V...10V 41104 %
10V...100V 60-104 %
100V ... 1000 V 61104 %
LL-VILL-01-2023
AC current 50 Hz 15 Hz...1 kHz 9.3nA ...44.2 mA
10 pA ... 30A
0, - - -
13 Alternating current with clamp 30...1500 A 03% LL-VILL-03-2023
' 0.2 % LL-VILL-03-2023
Power W10 kW 01 %
10 KW ... 31.5 kW 0.2%
(0=cos9=1. 15 Hz...1 kHz)
o " 360° .. +360° 0.19° LL-VILL-03-2023
ase shi
100kQ ... 1 MQ 0.2% LL-VILL-05-2023
Insulation resistance 1MQ ... 10 MQ 0.3 %
10MQ ... 1GQ 0.5%
16Q...10 GQ 1%
100 GQ fixed reference value 3GQ LL-VILL-05-2023
DC voltage:
Direct and alternating voltage hipot 0kV ... 2kV 80mV ... 120 mV N
4. | ftesters 2KV ... 6 KV 120mV ... 058 V LLAVILL-07-2023
6kV...10kV 0.58V..188V
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Name of the measuring Value or range measured Cni!ta);trl::m::td Calibration process
Iltem | instrument to be calibrated (or the by standard or capabilit refere npc e
quantity to be measured) reproduced pk=2 y
AC voltage:
Direct and alternating voltage hipot OkV...2kV 80mV... 160 mV
4. | testers 2kV..6kV 160mv... 1.2V LL-VILL-07-2023
6kV...10kV 12V..3.56V
(0.1 Hz - 600 Hz)
With power generator, max.
i i 1W Power -VILL-08-
46, Resistance standard (resistance) 0Ama . 1Ma 85.73104 9% LL-VILL-08-2023
Direct measurement.
1mQ... 10 mQ 0.1%
10mQ ... 100 mQ 0.01%
. . 100mQ...1Q 11104 %
47, Resistance standard (resistance) 10 1MQ 51049 LL-VILL-08-2023
1MQ... 10 MQ 6104 %
10 MQ ... 100 MQ 9104 %
100 MQ ... 1GQ 23104 %
With power generator, max.
48. Resistance standard (conductance) 1W Power LL-VILL-08-2023
1uS...10kS 61.10-10-4 %
With direct measurementl:
1nS...10nS 23104 %
10nS ... 100 nS 9104 %
104 9
49, | Resistance standard (conductance) 10(1) Eg 1 gs 2184 02 LL-VILL-08-2023
1S..108S 11-104 %
10S...100 S 0.01%
100S...1kS 0.1%
RLC / LCR meter ( AC resistance, Resistance
capacitance, inductance, 1(1)80mk%--- 110&?)0 881; Zf’
50 | dissipation factor, quality MO 10MQ 00 190/‘; LL-VILL-08-2023
factor) with a measuring frequency o)
of 20H2-300kHz 10 MQ ... 100 MQ 0.2%
RLC / LCR meter ( AC resistance, Capacitance
capacitance, inductance, ]88 pE ;gg “:z 88;? Z°
51 | dissipation factor, quality 500 ““F e OOOppF 0.0%6 % LL-VILL-08-2023
factor) with a measuring frequency '
of 20Hz-300kHz
RLC / LCR meter ( AC resistance, Induktivitas
capacitance, inductance, 1(1) “: 180UHH 8823 Z°
52, | dissipation factor, quality 100 EIH 10 H“ 0'0 18 °/Z LL-VILL-08-2023
factor) with a measuring frequency 10H 12H 0'033 9
of 20Hz-300kHz R
RLC / LCR meter ( AC resistance, Dissipation factor (g 5) D
. . 104 ... 103 0,00001 ... 0,00003
capacitance, inductance, 109 ... 102 0,00003 ... 0,00006
53. | dissipation factor, quality 102 . 10 0,00006 ... 0,00036 LL-VILL-08-2023
factor) with a measuring frequency 10-1 100 0,00036 ... 0,0004
of 20Hz-300kHz 100... 10" 0,0004 ... 0,00177
i Quality factor (tg 9) Q
RLC /.It_CR mgt:r (tAC resistance, 101 . 100 0,00816 ... 0,00817
capacitance, inductance, 100 101 0,00817 ... 0,037
54, | dissipation factor, quality 101 .. 102 0,037...0,6 LL-VILL-08-2023
factor) with a measuring frequency 102 ... 103 06...30
of 20Hz-300kHz 103 ... 104 30 ... 1000
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N . Calibration and
ame of the measuring Value or range measured I
. . measurement Calibration process
Iltem | instrument to be calibrated (or the by standard or o
. capability reference
quantity to be measured) reproduced k=2
DC resistance:
1mQ... 10 mQ 0.1%
. 10mQ ... 100 mQ 0.01%
Decade, ca!lbrator, other 100mQ . 10 11104 %
55. source (reSIStance, 10...1MQ 5104 % LL_V|LL_08_2023
inductance, capacitance) 1MQ ... 10 MQ 6104 %
10 MQ ... 100 MQ 9:10* %
100MQ ... 1GQ 23104 %
Resistance (20 Hz ... 300 kHz
; measurement frequency)
Decade, ca!lbrator, other 100 mQ. ... 100 kQ 0.017%
56. | source (re3|stance., 100kQ . 1MQ 0.018% LL-VILL-08-2023
inductance, capacitance) 1MQ ... 10 MQ 0.019%
10 MQ ... 100 MQ 0.2%
Capacitance (20 Hz ... 300 kHz
Decade, calibrator, other measurement frequency)
57 | source (resistance, 100 pF ... 100 pF 0.018 % LL-VILL-08-2023
inductance, capacitance) 100 pF ... 500 F 0.021 %
500 uF ... 1 mF 0.026 %
Inductance (20 Hz ... 300 kHz
. measurement frequency)
Decade, ca!lbrator, other 1 uH ... 10 gH 0.053 %
58. | Source (remstance., 10 uH ... 100 pH 0.020 % LL-VILL-08-2023
inductance, capacitance) 100 pH ... 10H 0.018 %
10H...12H 0.031 %
DC voltage
0,01 pv ... 100 mV 5410 %
1049
Calibrator, electronic DC load, other 01V..1V 4'9_104({0
59. | source (DC 1V.0RY 4.710%% LL-VILL-08-2023
(DC power) 10V... 100V 49104 %
100V ... 1000 V 55104 %
1000V ... 10000 V 188:104 %
DC current
OnA..2nA 315104 %
2nA...20nA 255104 %
20nA ... 200 nA 250-104 %
200nA... 2 YA 80-104 %
2pA ... 10 pA 2510* %
10 YA ... 100 pA 16104 %
Calibrator, electronic DC load, other 100 pA ... 1 mA 810 %
10 mA ... 100 mA 11104 %
100mA ...1A 34104 %
1A...3A 0.01%
3A...10A 0.07 %
10A...100A 0.15 %
100 A ... 500 A 0.08 %
500A...1000 A 0.08 %
Resistance
Calibrator, electronic DC load, other 0,1mQ ... 1mQ 0.5%
61. | source (DC power) 1mQ... 10 mQ 0.089 % LL-VILL-08-2023
10mQ ... 1 MQ 0.058 %
Calibrator, elect DC load, oth oC powsr
alibrator, electronic oad, other 1mW ... 10 MW 0.06 %
62. | source (DC power) LL-VILL-08-2023
Temperature
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. Calibration and
Name of the measuring Value or range measured I
. . measurement Calibration process
Iltem | instrument to be calibrated (or the by standard or o
. capability reference
quantity to be measured) reproduced k=2
-30°C...0°C 0.066°C ... 0.065°C
0°C...70°C 0.065°C ... 0.066°C
Digital contact thermometers 70°C 100°C 0'06600 0'06700
(calibrated with dry block calibrator) 150°C .. 250°C 0.073°C .. 0.11°C
250°C ... 450°C 0.11°C ... 0.22°C
450°C ... 600 °C 0.22°C...0.31°C
-30°C...0°C 0.09°C
0°C...70°C 0.09°C
Resistance thermometers 170000%“' 1105?00% 00609%%“ 06009;5% B
64. i i i ' R LL-HOM-01-2022
(calibrated with dry block calibrator) 150°C .. 250°C 0.095°C . 0.13°C
250°C ... 450°C 0.13°C...0.22°C
450°C ... 600 °C 0.22°C...0.32°C
-30°C...0°C 0.09°C ... 0.089°C
0°C...70°C 0.089°C ... 0.09°C
Thermocouples 70°C ... 100°C 0.09°C ... 0.091°C
. ) . 100°C ... 150°C 0.091°C ... 0.095°C A
65. (calibrated with dry block calibrator) 150°C .. 250°C 0.095°C . 0.13°C LL-HOM-01-2022
250°C ... 450°C 0.13°C ... 0.22°C
450°C ... 600 °C 0.22°C...0.32°C
-30°C...0°C 0.035°C ... 0.033°C
Digital contact thermometers 0°C...90°C 0.033°C ... 0.034°C .
86. | (calibrated with liquid bath) 90°C ... 150°C 0.035°C ... 0.07°C LL-HOM-02-2022
150°C ... 300°C 0.07°C ... 0.1°C
-30°C...0°C 0.071°C ... 0.07°C
Resistance thermometers 0°C...90°C 0.07°C .
67. | (calibrated with liquid bath) 90°C ... 150°C 0.07°C ... 0.09°C LL-HOM-02-2022
150°C ... 300°C 0.09°C ... 0.12°C
-30°C ... 0°C 0.07°C ... 0.069°C
Thermocouples 0°C ... 90°C 0.069°C )
68. | (calibrated with liquid bath) 90°C ... 150°C 0.069°C ... 0.09°C LL-HOM-02-2022
150°C ... 300°C 0.09°C ... 0.12°C
-30°C...0°C 0.035°C ... 0.033°C
Glass thermometers 0°C...90°C 0.033°C ... 0.034°C .
69. | (calibrated with liquid bath) 90°C ... 150°C 0.034°C ... 0.07 °C LL-HOM-03-2022
150°C ... 300°C 0.07°C ... 0.1°C
Infrared thermometer 25°°C 150000 0'720 1'1:C
. 150°C ... 200°C 1.1°C...1.2°C ;
70. (s_tarfgge type black body radiator 200°C ... 300°C 12°C . 15°C LL-HOM-04-2022
£20,95) 300°C ... 500°C 1.5°C ... 2.6°C
300°C ... 400°C 14°C...1.9°C
400°C ... 500°C 1.9°C...2.5°C
Infrared thermometer 500°C ... 600°C 25°C...2.7°C
71, (cavity type black body radiator 600°C ... 700°C 27°C...25°C LL-HOM-04-2022
£=0,995) 700°C ... 800°C 25°C...2.3°C OM-04-20
800°C ... 900°C 23°C...24°C
900°C ... 1000 °C 24°C...4.0°C
-30°C ... 0°C 0,65°C ... 1,72°C
0°C...70°C 1,72°C ... 2,45°C
Climate chambers, thermostat 70°C ... 100°C 2,45°C ... 2,51°C .
72. | cabinets (temperature) 100°C ... 150°C 2,51°C ... 2,50°C LL-HOM-04-2022
150°C ... 200°C 2,50°C ...2,91°C
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Name of the measuring Value or range measured I
. . measurement Calibration process
Iltem | instrument to be calibrated (or the by standard or o
. capability reference
quantity to be measured) reproduced k=2
5RH% ... 25 RH% 0,51RH%-0,75RH%
Climate chambers, thermostat 25RH% ... 50 RH% 0,75 RH%-0,86RH% B
73. cabinets (re|ative hum|d|ty) 50 RH% ... 75 RH% 0,86RH0/0—1 ,25RH0/0 LL-HOM-04-2022
75RH% ... 98 RH% 1,25RH%-1,38RH%
Mass
Non-automatic digital scales, where .
74. Max/ d = 5000 000 d < 1 g 1mg-411111g 153 uyg-7.12 mg LL-TOM-01-2022
Non-automatic digital scales, where .
75. Max/ d > 220 000 d <1 mg 1mg-411.111¢g 231ug-7.12mg LL-TOM-01-2022
Non-automatic digital scales, where
76. 220 000 = Max / d > 34 000 1 mg - 2522.222 g 0.86 mg - 44 mg LL-TC")M-O1-2022
19>d=0,001g
Non-automatic digital scales, where
77. g4>0100 = Max/d> 15000 1 g- 41522 g 0.86 g- 1.29 g LL-TC")M-O1-2022
=19
Non-automatic digital scales, where
78, 15000 = Max / d 19-141.522 kg 043g-265¢g LL-TOM-01-2022
d=05g
Non-automatic digital scales, where
79. 10 000 = Max / d 100 g - 2600 kg 86.6g-450¢g LL-TOM-01-2022
d=100g
Torque
0.2Nm-2Nm 0.66 % - 0.14 %
Torque wrenches, torque 2Nm-20 Nm 1.75%-0.2 %
80. | screwdrivers, clockwise 20 Nm —200 Nm 0.52%-0.18 % LL-ERO-01-2022
200 Nm - 2000 Nm 0.84 % - 0.16 %
0.2Nm-2Nm 1.31% - 0.16 %
Torque wrenches, torque 2Nm-20 Nm 1.21%-0.21%
81. | screwdrivers, counter clockwise 20 Nm - 200 Nm 0.62%-0.17 % LL-ERO-01-2022
200 Nm — 2000 Nm 1.24 % -0.15%
Optics
with reference standard:
Spectral radiant flux, total luminous 0.1Im-20 000 Im, 1.8%
82. | flux using integrating sphere 0.01 W - 100W with working LL-OPT-01-2022
standard: 2.2 %
Spectral radiant flux, total luminous 1Im =100 000 Im, 389
83. | flux using goniometer 1W—-1600 W o LL-OPT-01-2022
with reference standard:
Spectral radiant flux, total luminous integrating sphere 1.8%
84. | flux measuring system with working LL-OPT-01-2022
standard: 2.2 %
Spectral radiant flux, total luminous goniophotometer measuring 389,
85. | flux system 07 LL-OPT-01-2022
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Name of the measuring Value or range measured Cni!:;trl::m::td Calibration or
Iltem | instrument to be calibrated (or the by standard or capabilit ref process
quantity to be measured) reproduced pk=2 y elerence
86 lluminance meter fluminance 1.6 % -OPT-09-
. 1 Ix = 4000 Ix LL-OPT-02-2024
g7. | llluminance meter fluminance 1.7% LL-OPT-02-2024
: 1 Ix = 200 kix
relative spectral reflectance
8. | Spectral reflectance standard ?é:(t)or:,mo.ogl Or?nF: 117 % LL-OPT-03-2022
. . lative spectral reflectance
Reflection measurement capability re
89. | of spectrophotometer factor, 0.001...1R 0.9% LL-OPT-03-2022
pectrop 380 nm - 760 nm
Wavelength accuracy of
90. spectrophotometer 380 nm -760 nm 0.16 nm LL-OPT-03-2022
91. Focimeter dioptre, - 25D...0....25D 0.44 % LL-OPT-04-2022
, luminance,
92. | Display 0 cd/m? - 4000 cdm? 28% LL-OPT-05-2022
. spectral power distribution,
93. | Display Wihm 3.9% LL-OPT-05-2022
spectral irradiance surface
94. | Spectral irradiance surface power 250 powzeg,00 2.3% LL-OPT-06-2022
nm - nm
. irradiance surface power,
95. Irradiance surface power 950 nm — 2500Fr)1m 2.3% LL-OPT-06-2022
. spectroradiometer;
96. | Spectroradiometer 950 nm — 2500 nm 2.3% LL-OPT-06-2022
UV power:
97. | UV power meter 0...15000 pWicm? 2.3% LL-OPT-06-2022
spectral responsivity, A/W,
08. | Spectral responsivity VIW, 2.12-1.42% LL-OPT-07-2022
220nm - 399nm
spectral responsivity, A/W,
99. Spectral responsivity 400 V/V\i},99 0.66% LL-OPT-07-2022
nm - 899nm
spectral responsivity, A/W,
100. Spectral responsivity VIW, 0.76-1.04% LL-OPT-07-2022
900nm - 990nm
Luminance meter, luminance luminance, 3.0%
101. | standard 0 cd/m2 - 5000 cd/m . LL-OPT-08-2022
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. Calibration and
Name of the measuring Value or range measured I
. . measurement Calibration process
Iltem | instrument to be calibrated (or the by standard or o
. capability reference
quantity to be measured) reproduced k=2
relative spectral
102. | Spectral transmission standard transmission factor, 0.01T- 0.0006T-0.0012T LL-OPT-09-2023
0.1T 360 nm — 740 nm
relative spectral
103. | Spectral transmission standard transmission factor, 0.0012T-0.008T LL-OPT-09-2023
0.1T-1T 360 nm — 740 nm
tral t el relative spectral
- (S;Z‘:C bl transmission factor, 0.01T- | 0.0008T-0.0011T LL-OPT-09-2023
9 0.1T 175 nm — 900 nm
el relative spectral
105. ig‘:cﬁfslstr;‘:ts 2;:?“ transmission factor, 0.0011T-0.007T LL-OPT-09-2023
g 0.1T-1T 175 nm — 900 nm
- relative spectral
jog, | Spectrophotometer liansmission transmission factor, 0.01T- | 0.0005T-0.0011T LL-OPT-09-2023
pabiiity 0.1T 175 nm — 900 nm
107 Spectrophotometer transmission tr;ﬁlsar:':\llsesﬁ)%egr:tl(l)r 0.0011T-0.007T LL-OPT-09-2023
- | measurement capability 0AT-1T 175 nm — 900 nm A
Wavelength accuracy of
108, spectrophotometer 175 nm — 900 nm 0.16 nm LL-OPT-09-2023
Visual investigation booth, test room, | spectral/integral irradiance 06..2.1 %
109. | ageing chamber surface power et LL-OPT-10-2022
Visual investigation booth, test room, | spectral power distribution, 369
110. | ageing chamber Winm D LL-OPT-10-2022
Visual investigation booth, test room, I
11, ageing chamber illuminance 1-200 kix 2.0% LL-OPT-10-2024
Gloss
112. | Gloss meter Measurement geometry: 1.0% LL-OPT-11-2022
20°, 60°, 85°
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