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CISPR 25 ED. 5.0 [1]

• Emission Measurements 150 kHz – 5.925 GHz

• ALSE Validation – Long Wire Antenna Method 150 kHz – 1 GHz
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Reference measurement on OATS Reference simulation with 4NEC2 [2]
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Measurement 
Setup
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Development of Validation Setup 1 GHz – 6 GHz

Radiated emission setup Proposed validation setup
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Transmit Antenna [3]
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Validation Setup inside ALSE

Horizontal polarization Vertical polarization
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Investigation of 
Simulation 
Method
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Simulation Model
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Antenna Factor
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Measurement Uncertainty Simulation Method [4]

dB

Probability 

distribution 

function

Positioning of antennas δAANT ±0.10 Rectangular 0.06

Positioning of cables δACP ±0.50 Rectangular 0.29

Stability cable attenuation δACA ±0.05 Rectangular 0.03

TX Mismatch δMTX ±0.16 U-shaped 0.11

RX Mismatch δMRX ±0.04 U-shaped 0.03

M0 Mismatch δM0 ±0.01 U-shaped 0.01

Stability signal generator δVSG ±0.05 k=1 0.05

MA Receiver reading MA ±0.10 k=1 0.10

M0 Receiver reading M0 ±0.10 k=1 0.10

Antenna factor kAF ±1.20 k=2 0.60

Simulation model Eeq,max,ref ±1.63 Rectangular 0.94

Expanded uncertainty (k=2) 2.34

Simulation Method Quantity xi Symbol

Uncertainty of xi

ciu(xi)

𝐸𝑒𝑞 = 120 + 𝑀𝐴 − 𝑀0 + 𝑘𝐴𝐹 + 𝛿𝐴𝐴𝑁𝑇 +  𝛿𝐴𝐶𝑃 +  𝛿𝐴𝐶𝐴 +  𝛿𝑀𝑇𝑋 +  𝛿𝑀𝑅𝑋 +  𝛿𝑀0 +  𝛿𝑉𝑆𝐺

Δ𝐸𝑒𝑞,𝑚𝑎𝑥 = 𝐸𝑒𝑞,𝑚𝑎𝑥  − 𝐸𝑒𝑞,𝑚𝑎𝑥,𝑟𝑒𝑓
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Results and 
Comparison
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Maximum Equivalent Field Strength

“The equivalent field strength is the field strength that would be received, 

when a signal with 1 V is injected in the input of the transmit antenna.”

𝑬𝒆𝒒 𝒅𝑩 µ Τ𝑽 𝒎 = 𝟏𝟐𝟎 𝒅𝑩 µ𝑽 + (𝑴𝑨 𝒅𝑩 µ𝑽 − 𝑴𝟎 𝒅𝑩 µ𝑽 ) + 𝒌𝑨𝑭 𝒅𝑩 Τ𝟏 𝒎

𝑬𝒆𝒒,𝒎𝒂𝒙 = 𝐦𝐚𝐱(𝑬𝒆𝒒,𝒉𝒐𝒓𝒊𝒛 , 𝑬𝒆𝒒,𝒗𝒆𝒓𝒕)
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Maximum Equivalent Field Strength
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Evaluation of Results

Reference Measurement 
Method

Simulation Method

ALSE ALSE - OATS ALSE - Simulation

OATS OATS - Simulation

Δ𝐸𝑒𝑞,𝑚𝑎𝑥 = 𝐸𝑒𝑞,𝑚𝑎𝑥  − 𝐸𝑒𝑞,𝑚𝑎𝑥,𝑟𝑒𝑓

−6 dB <  Δ𝐸𝑒𝑞,𝑚𝑎𝑥 > +6 𝑑𝐵
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Validation Results

Reference Measurement Method Simulation Method
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Conclusion

Reference Measurement Method Simulation Method
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• Applicable for ALSE validation

• High accuracy

• Additional cost for reference cal. on OATS

• Applicable for ALSE validation

• No reference calibration on OATS required

• Only valid for a certain TX antenna model
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System Check / Proficiency Tests



Classical Approach New Approach

Classical Comb Generators vs. new Approach
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• Generates narrow pulses at a fixed 

repetition frequency (e.g., 5 MHz)

• Creates simultaneous spectral lines at 

multiples of the base frequency

• Generates frequencies sequentially rather 

than simultaneously

• Each frequency is valid for a specific 

dwell time before cycling to the next
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RefRad 18 Settings

• Frequencies
the frequencies generated have defined steps

frequency range 1 - 6 GHz or 1 - 18 GHz

• Time
each frequency is generated for a fixed

dwell time of 500µs or 4ms

• Output
Radiated via integrated antenna or coaxial connector

• Level
can be selected between high or low output level

7. 7. 2025l  Seibersdorf Labor GmbH  l Michael Trischitz24

Frequency range Frequency steps

1 - 4 GHz 50 MHz

4 - 8 GHz 100 MHz

8 - 18 GHz 200 MHz



Measurement Times
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Frequency range
Number of 

frequencies
Dwell time RBW min tC min tM min

1 - 6 GHz 81

500 µs 4 kHz

40.5 ms 3.3 s

1 - 18 GHz 151 75.5 ms 11.4 s

1 - 6 GHz 81

4 ms 500 Hz

324 ms 26.2 s

1 - 18 GHz 151 604 ms 91.2 s

Please note that all given times do not include the spectrum analyzer / receiver processing time.

Real times will be longer, depending on the instrument used.



Output Power Integrated Antenna

RefRad 18 Key Advantages

• High output power

• Flat frequency response

• Dual-level output (HI/LO)
• E-plane Pattern

• H-Plane Pattern
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Thank you for your Attention
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