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Influence on cell
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What are the effects on human body which 
require an EMF safety approach … 
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Short Term Effects

Short term effects are the base for 
many limit values, e.g. ICNIRP
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How the effects can be separated … 

Long Term Effects



Copyright - Narda Safety Test Solutions GmbH, Germany

Absorption of energy created by Exposition 
to high-frequency EMF

Body heating
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Effects of High Frequency fields

Exposure to homogeneous
field, unmodulated signal:

Low absorption +
Medium absorption ++
High absorption +++

Brain ++
Lens of eye +++
Teeth fillings +++

Lungs +
Heart +

Skin +
Internal organs +

Kneecap +++
Metallic implants +++
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From where are EMF limits derived from ?

Physics: What are the effects?

Risk potential?

Derived limits

Medicine
Biology 

Economics 
Politics

Basic limits
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Basic Limits
ELF: Current density J [mA/m2]

RF: Specific absorption rate - SAR [W/kg]

Basic Quantities & Derived Units

Derived Limits / Action Values
E field [V/m] 

H field [A/m] or Flux density B [T] 
Power flux density S [mW/cm2]

Model computations,       experiments & worst-case studies

Tesla (T)
Milliwatt (mW/m)

Milliampere (mA/m)
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RF - Typical SAR Values

Base value (body at rest) 1 W/kg 
Light activity 3 - 5 W/kg
RF therapy 10 - 50 W/kg
1 °C body heating 4 W/kg

Base value (body at rest) 1 W/kg 
Light activity 3 - 5 W/kg
RF therapy 10 - 50 W/kg
1 °C body heating 4 W/kg

Basic limit from ICNIRP (worker)  0.4 W/kgBasic limit from ICNIRP (worker)  0.4 W/kg

Safety factor 10

Basic limit from ICNIRP (GP)    0.08 W/kgBasic limit from ICNIRP (GP)    0.08 W/kg

Safety factor 5
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Definition of Terms

Reference level:
The reference levels are derived from the basic limits (biological, 
difficult to measure) of exposure to electromagnetic fields by 
computations, experiments and worst-case studies.
Measurements below the reference level guarantee that basic limits of 
exposure are not exceeded.

Decision level:
The decision levels are thresholds set by the administration to allow for 
measurement uncertainties. They are x dB below the reference level.

Reference and decision levels refer to either ICNIRP or
national limits!
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Different approaches around the world

Differentiation:
• Low Frequency
• High frequency

Precautionary approach - Decision level or precautionary levels
• For Working safety
• For General public

e.g. Switzerland or Italy regarding General public
Direct approach – using “directly” the suggested derived levels by 
e.g. ICNIRP or IEEE

In all cases more and more low levels are required to be evaluated
Beside the need for Broadband measurement equipment more and 
more the need for
Frequency Selective measurements up to 6 GHz occurs

Narda Safety Test Solutions has in its portfolio suitable equipment 
for all cases:

• Measurement equipment 
• Simulation Software 
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Want to know more about this subject ?

Visit Narda Safety Test Solutions @ 
http://www.narda-sts.com

Find many more useful links
Find applications notes and 
technical articles about: 

• Biological effects on human body
• measurement techniques
• Recommendations for RF safety 

trainings
• Compliant measurement 

equipment to international 
standards

• etc. … 
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Please contact us locally … 

In case of further questions please contact for Switzerland 
our sales partner:

emitec ag, 
birkenstrasse 47, 
6343 Rotkreuz
tel 041 748 60 10
fax 041 748 60 11
info@emitec.ch
www.emitec.ch

Thanks for your attention !Thanks for your attention !


