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Auxiliary equipment 2.2.3 

Name of auxiliary equipment Digital multimeter 

Model / type MetraHit Ultra BT 

DELTA ident no. 36110 

Manufacturer MetraWatt 

Comment Auxiliary equipment supplied by DELTA, who also has 
the responsibility for its correct function and set up. 

Used to measure the input current to the test object 

Auxiliary equipment 2.2.4 

Name of auxiliary equipment Power supply 

Model / type 3000 

DELTA ident no. IE-A190 

Manufacturer Powerbox 

Supply voltage Output set to 24 VDC 

Comment Auxiliary equipment supplied by DELTA, who also has 
the responsibility for its correct function and set up.  

Used for power to the test object 











621-20045-10-R0 
Page 12 of 34 

JANH 

Photo 4.1.1 Test setup regarding immunity to electrostatic discharges. 

Photo 4.1.2 Test setup regarding immunity to electrostatic discharges. 
Discharges via HCP indirect coupling in four directions. 
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Photo 4.1.3 Test setup regarding immunity to electrostatic discharges. 
Discharges via VCP indirect coupling in five directions. 

Photo 4.1.4 Test setup regarding immunity to electrostatic discharges. 
Discharges via VCP indirect coupling. 
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Photo 4.1.5 Test setup regarding immunity to direct contact electrostatic 
discharges. 

Photo 4.1.6 Test setup regarding immunity to electrostatic discharges. 
Sample of test points for direct contact discharges. 
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Photo 4.1.7 Test setup regarding immunity to direct air electrostatic discharges. 
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Criteria for compliance See Section 3.2 

Test result The radio frequency electromagnetic field caused no 
malfunctions 

Compliant Yes 

Setup comments Frequency step: 1 %, dwell time: 1 second 

Comments The test shall normally be performed with the field 
generating antenna facing each side of the test object. 
When technically justified the test object can be tested by 
exposing fewer faces to the generating antenna. 

In agreement with the client, the sides assumed to be most 
susceptive were tested here. 

During the test the EUT case was not separately grounded.

Photo 4.2.1 Test setup regarding immunity to radio frequency electromagnetic 
field for test between 80-1000 MHz. 
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Photo 4.2.2 Test setup regarding immunity to radio frequency electromagnetic 
field. Front side exposed to the field. 

Photo 4.2.3 Test setup regarding immunity to radio frequency electromagnetic 
field. Bottom side exposed to the field. 
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Photo 4.2.4 Test setup regarding immunity to radio frequency electromagnetic 
field. Left side (with cable inlet) exposed to the field. 

Photo 4.2.5 Test setup regarding immunity to radio frequency electromagnetic 
field for test above 1 GHz. 
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Photo 4.3.1 Test setup regarding immunity to fast transients on power + signal 
port. Test object grounded. 

Photo 4.3.2 Test setup regarding immunity to fast transients on power + signal 
port. Test object not grounded. 
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Photo 4.4.1 Test setup regarding immunity to surge transients. 

Photo 4.4.2 Test setup regarding immunity to surge transients on power + signal 
port. Test object grounded. 
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Photo 4.4.3 Test setup regarding immunity to surge transients on power + signal 
port. Test object not grounded. 
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Photo 4.5.1 Test setup regarding immunity to conducted radio frequency 
disturbances. 

Photo 4.5.2 Test setup regarding immunity to conducted radio frequency 
disturbances on power + signal port. Test object grounded. 
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Photo 4.5.3 Test setup regarding immunity to conducted radio frequency 
disturbances on power + signal port. Test object not grounded. 
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Radiated emission. Complete measurement 30 - 1000 MHz 

Final_Result 
Frequency 

(MHz) 
QuasiPeak
(dBµV/m) 

Limit 
(dBµV/m) 

Margin
(dB) 

Meas. Time
(ms) 

Bandwidth
(kHz) 

Height
(cm) 

Pol Azimuth
(deg) 

Corr. 
(dB/m) 

140.220000 19.94 30.00 10.06 1000.0 120.000 116.0 V 234.0 -7.1
182.340000 21.30 30.00 8.70 1000.0 120.000 292.0 H 138.0 -9.5 
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Photo 4.6.1 Test setup regarding measurement of radio frequency electro- 
magnetic field. 

Photo 4.6.2 Test setup regarding measurement of radio frequency electro- 
magnetic field. Front view. 
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Photo 4.6.3 Test setup regarding measurement of radio frequency electro- 
magnetic field. Rear view. 
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4.2 Immunity to radio frequency electromagnetic field 

Test object  D-series upgrade Project no. 622-20134 

Type D-series Date 05 May 2022 

Serial no. 00000 Initials JANH 

Specification EN IEC 61000-6-2:2019 Required 
Perf. criter. A 

Test method 
Characteristics 

EN/(IEC) 61000-4-3:2020 
16 point pre-Calibration  

Temperature 
Humidity 

24 C 
26% RH 

Test equipm. 
0.08 - 1 GHz: EMC Hall B Västerås Setup VIE4 
1 - 6 GHz: EMC Hall B Västerås Setup VIE3 

Uncertainty 1.8 dB 

Frequency range Modulation Field direction Amplitude
[V/m] Passed Remarks 

Front side exposed to the field 
80-1000 MHz 80 % AM 1 kHz Horizontal 10 Yes Note 1 
80-1000 MHz 80 % AM 1 kHz Vertical 10 Yes Note 1 

1.4-6 GHz 80 % AM 1 kHz Horizontal 3 Yes 
1.4-6 GHz 80 % AM 1 kHz Vertical 3 Yes 

Bottom side (with cable inlet) exposed to the field 
80-1000 MHz 80 % AM 1 kHz Horizontal 10 Yes Note 1 
80-1000 MHz 80 % AM 1 kHz Vertical 10 Yes Note 1 

1.4-6 GHz 80 % AM 1 kHz Horizontal 3 Yes 
1.4-6 GHz 80 % AM 1 kHz Vertical 3 Yes 

Left side exposed to the field 
80-1000 MHz 80 % AM 1 kHz Horizontal 10 Yes Note 1 
80-1000 MHz 80 % AM 1 kHz Vertical 10 Yes Note 1 

1.4-6 GHz 80 % AM 1 kHz Horizontal 3 Yes 
1.4-6 GHz 80 % AM 1 kHz Vertical 3 Yes 

Note 1: The display reading had a small deviation below 100 MHz. The deviation of the reading was less than 2 % 
but the measured current was not affected. Criteria A was fulfilled. 
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6. List of instruments 

Setup VEC1 
Measurement of radio frequency electromagnetic field 

Used ID no. Description Manufacturer Type no. Setup uncertainty 
 36070 Software Rohde & Schwarz EMC32 ver. 10.60.15 5.0 dB 
 36205 Measuring receiver Rohde & Schwarz ESW44 
 IE-B928 Antenna Bilog Chase CBL6111A 
 36151 Preamplifier FORCE Preamp 0.5MHz-4GHz 
 36166 Power supply Mascot 6823 Mod. 
 36129 CMAD Absorption clamp DELTA CMAD D25/16-1-4 
 36130 CMAD Absorption clamp DELTA CMAD D25/16-1-4 
 36071 Controller Maturo NCD 
 36072 Tilt antenna mast Maturo TAM 4.0-E 

Turntable Heinrich Deisel DT 440 

Setup VIA3 
Immunity to conducted radio frequency disturbances 

Used ID no. Description Manufacturer Type no. Setup uncertainty 
 36070 Software Rohde & Schwarz EMC32 ver. 10.60.00 1.4 dB 
 E-H908 Signal generator Marconi 2024 
 E-H909 Amplifier Amplifier Research 75A250 
 36148 Average Power Sensor Rohde & Schwarz NRP18A 
 E-I026 -40 dBc Voltage Sampler DELTA-Denmark 
 E-I022 RF attenuator 6 dB  Weinschel Corp 65-6-3 
1 IE-D010 CDN, 0.15-80 MHz Erika Fiedler CDN AF2_1 
1 TE-A543 CDN, 0.15-230 MHz Erika Fiedler CDN M1 
1 TE-A544 CDN, 0.15-230 MHz Erika Fiedler CDN M2 

Note 1: see test sheet for usage of CDN or EM-clamp 

Setup VIB1 
Immunity to fast transients 

Used ID no. Description Manufacturer Type no. Setup uncertainty 
 36035 Software EM TEST ISMIEC ver. 4.10 1.1 dB 
 E-L444 Burst/ Surge generator EM TEST UCS 500 M4 
 36026 Coupling network EM TEST CNI 503 
 E-L443 Coupling clamp EM TEST HFK 

Setup VIC2 
Immunity to electrostatic discharges 

Used ID no. Description Manufacturer Type no. Setup uncertainty 
 29838 ESD simulator KeyTek MiniZap MZ-15/EC 1.1 dB 
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Setup VID5 
Immunity to surge transients 

Used ID no. Description Manufacturer Type no. Setup uncertainty 
 36165 Software EM TEST iec.control ver. 9.2.2 1.1 dB 
 36158 Transient generator EM TEST Compact NX5 bspt-1-

300-16 
 36159 Coupling-decoupling 

netwok 
EM TEST coupling NX5-R bs-3-

480-32 
 E-K534 Coupling module EMC-Partner CN-U 
 E-K536 Decoupling module LF EMC-Partner DN-LF1 
 E-K537 Decoupling module LF EMC-Partner DN-LF2 

Setup VIE3 
Immunity to radio frequency electromagnetic fields 

Used ID no. Description Manufacturer Type no. Setup uncertainty 
 36070 Software Rohde & Schwarz EMC32 ver. 10.60.20 1.8 dB 
 36102 Signal Generator Rohde & Schwarz SMB100A 
 304 Field Strength Meter Amplifier Research  AR-FM 2000 
 IE-B885 E-field Sensor Amplifier Research FP 2000 
 36103 Average Power Sensor Rohde & Schwarz NRP-Z91 
 36104 Average Power Sensor Rohde & Schwarz NRP-Z91 
 36100 Broadband Amplifier Rohde & Schwarz BBA150-D200 
 36101 Broadband Amplifier Rohde & Schwarz BBA150-E100 
 36105 Horn Antenna Rohde & Schwarz HF907 

Setup VIE4 
Immunity to radio frequency electromagnetic fields 

Used ID no. Description Manufacturer Type no. Setup uncertainty 
 36070 Software Rohde & Schwarz EMC32 ver. 10.60.20 1.8 dB 
 36185 Signal Generator Rohde & Schwarz SMB100B 
 304 Field Strength Meter Amplifier Research FM 2000 
 IE-B885 E-field Sensor Amplifier Research FP 2000 
 36186 Average Power Sensor Rohde & Schwarz NRP6AN 
 36187 Average Power Sensor Rohde & Schwarz NRP6AN 
 36184 Broadband Amplifier Rohde & Schwarz BBA150-BC1250 
 36192 Antenna Log Periodic. Schwarzbeck STLP 9128 E 

Antenna Tower EMCO 1050 
Tower Controller Heinrich Deisel HD 100 

Other instruments used 

Used ID no. Description Manufacturer Type no. Setup uncertainty 
 35149 Temperature- and 

hygrometer 
Ecolog TH 1 

 IM-A308 Temperature- and 
hygrometer 

Vaisala HMI31 


