
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

THE EFFECT OF 
MICROWAVES ON THE 

HUMAN BODY AND
MEDICAL EQUIPMENT

Can microwave radiation cause damage to the human body? 
 
 
The main concern of radio frequency radiation is having wavelengths comparable to the 
size of the human body, or parts thereof. 
Since BEA's microwave motion sensors operate at a frequency of 24.150 GHz, i.e. a 
wavelength of 12.4 mm, it is necessary to verify their safety. 
 
The only way to verify the safety is to position the problem with respect to international 
standards related to this subject, to measure or compute physical values mentioned in 
these standards, and to compare these values with the allowed limits. 
 
The EC recommendation REC 1999/519/EC specifies that, for a frequency range of 2 GHz 
to 300 GHz, the radiated power density must not exceed 10 W/m². 
 
According to EN 50382 for microwave equipment, the evaluation of the field can be done in 
the far field area using the far field computation rules. For all our applications, the human 
subjects are located in the far field of the antenna. At this distance from the sensor, the 
electrical and magnetic fields can be regarded as being established and a spherical wave 
as being diffused. 
 
All BEA sensors comply with standard EN 300 440-2, which prescribes an EIRP 
(Equivalent Isotropic Radiated Power) of 100 mW.  At the axis of the antenna where the 
field is at its maximum and is located 10cm away from the antenna, the maximum 
measurable power density is therefore obtained by the following formula: 
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With regard to these results, it can be stated that in the worst-case scenario the power 
density generated by the sensor will never exceed 1/10 of the maximum permissible limit. 
 
 
The revised ANSI C95 standard specifies also safety standards for RF/microwave 
exposures. For frequencies in the range of 1.5 to 100 GHz, the power density limit, 
measured 5cm from the emitting surface, must not exceed 50W/m². 
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If we use the same formula (even if we are a little bit in the near field of the antenna), we obtain: 
 

( )
== 205.04

1.0
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WD  3.2 W/m2 

 
 
Once more, we can see that the sensors are in full accordance with the ANSI Safety 
Standard.  
 
Obviously, by the inverse-square law, the emitted power density at usual distances of use 
from a motion sensor is well below the near field value (a few thousands lower). The sensor 
therefore has potentially no influence on persons crossing the doors.  

 
 
DO MICROWAVES INTEREFERE WITH CARDIAC PACEMAKERS? 
 
This question is typically in relation with the Electromagnetic Compatibility (EMC) concept. 
The problem has to be analysed as follows: do BEA's microwave motion sensors generate 
electromagnetic interferences likely to disturb the function of a pacemaker? 

As a first point, it is important to note that pacemakers are devices with very high levels of 
interference immunity. They have to comply with very severe immunity standards. 

On the sensor side, it must be pointed out that any electronic equipment is likely to generate 
2 kinds of interferences: 
 

• conducted interferences through the power supply connections: they are not to be taken 
into account, because pacemakers are not connected to the mains. 

• radiated interferences: they can influence a pacemaker in the vicinity of the device causing 
interferences. 
 
Once again, it is necessary to position the problem with respect to international standards 
related to this subject, not only to measure or compute physical values mentioned in these 
standards, but also to compare these values with the allowed limits. 

BEA has received the approval of its equipment according to the European Directive relating 
to electromagnetic compatibility 89/336/EEC. All the sensors comply with the requirements of 
the European standard EN 301 489-1&3.  

This standard imposes limits of emission levels in the frequency band from 10 MHz to 1000 
MHz. Within this band, the maximum emission level does not exceed 1nW. 

Furthermore, the carrier frequency output power of the motion sensor (24.150 GHz) is not 
likely to generate any disturbances to pacemakers for the following reasons: 

• The transmitted power level is relatively low compared to other sources of disturbances like 
mobiles. 

• The sensor uses a non modulated carrier which is much less disturbing then amplitude 
modulated carriers, due to the rectifying action of semiconductors in the perturbed 
equipments. 

• The absorption rate of the skin at 24 GHz is so high that only a very small portion of the 
radar signal could reach the pacemaker. 

 

We can therefore conclude that there is virtually no possibility of 
BEA's motion sensors interfering with pacemakers, especially 
because of the extreme low power emitted in the range of interfering 
frequencies, and because modern pacemakers are unsusceptible to 
such interferences.  

 
 

Until now, a complaint has never been raised. 



 

Can BEA’s microwave motion sensors interfere with medical equipment ?  
 
To begin with, it is important to note that medical equipment has a very high level of immunity to 
interferences. They must conform to very severe standards of immunity. The secondary 
radiations of our sensors are very low and in conformity with the EMC directive (Electromagnetic 
Compatibility).  
 
Compared to other sources of disturbance such as mobile phones for example, the level of power 
transmitted by BEA sensors is very low (mobile phone: 3W – BEA sensor: 10 MW).  
 
Moreover, the sensors use a non modulated carrier wave which causes much less disturbances 
than a carrier wave with amplitude modulation as used in mobile phones. This is due to the 
capacity of demodulation of this modulated carrier by the semiconductors constituting the 
disturbed equipment. The variations of radio frequency amplitudes detected by these 
semiconductors generate low frequency signals which disturb the equipment. In the case of our 
radars, the absence of modulation avoids this disturbance.  
 
Therefore we can say that there is relatively little risk that BEA sensors disturb medical 
equipment. They do not disturb the monitoring equipment, because they have another frequency, 
a very low power and a non modulated carrier wave (CW) and the measuring equipment is not 
disturbed thanks to their high level of immunity.  
 
Moreover, BEA radars do not have any influence on general electronic equipment which is far 
less protected. On the other hand, the sensors are in most cases installed in the corridors or on 
the entrance doors, and therefore far away from medical equipment.  
 
It is therefore safe to conclude that there is practically no risk that our motion sensors 
create interferences with medical equipment, in particular because the emitted power is 
extremely low and modern medical equipment is insensitive to such interferences. To date, no 
complaint of this type has occurred. 

 

YVES BORLEZ, R&D Manager 
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