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�� Introduction to mobile phonesIntroduction to mobile phones

�� What is mobile phone radiation?What is mobile phone radiation?

�� Production of mobile telephone radiation?Production of mobile telephone radiation?

�� Measurements and assessment of mobile Measurements and assessment of mobile 

phone radiation.phone radiation.

�� ConclusionConclusion
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800 800 -- 900MHz900MHz

1800MHz1800MHz

800 800 -- 900 MHz900 MHz

1800MHz1800MHz

5  5  -- 12GHz12GHz

5  5  -- 12GHz12GHz
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40 – 100 meters from the ground
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�� To carry messages, data, pictures between To carry messages, data, pictures between 
mobile handsets and mobile base stationsmobile handsets and mobile base stations

�� Replacing wires and cables and make a Replacing wires and cables and make a 
telephone mobiletelephone mobile

�� Mobile telephones cannot work without Mobile telephones cannot work without 
radiation. Therefore when using mobile radiation. Therefore when using mobile 
telephones one cannot avoid from getting some telephones one cannot avoid from getting some 
exposure to the radiation.exposure to the radiation.



• It is called radiofrequency radiation
– similar in nature to the radiation 
used in cordless telephones and many 
remote control devices

• It is NOT radioactive

• It is NOT x-rays

What is mobile telephone 
radiation?
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�� Around mobile handsetsAround mobile handsets

�� Around mobile base stationsAround mobile base stations

�� Around hundreds of other RF and microwave sources Around hundreds of other RF and microwave sources 
e.g. radio stations, TV stations, cordless telephones, e.g. radio stations, TV stations, cordless telephones, 
remote control systems, walkieremote control systems, walkie--talkies, paging talkies, paging 
systems, radars, microwave ovens etc.systems, radars, microwave ovens etc.

�� It shows that the radiation exists everywhere even It shows that the radiation exists everywhere even 
without mobile telephones aroundwithout mobile telephones around

�� Their presence can be proven through measurements.Their presence can be proven through measurements.
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POWER TO PRODUCE RADIATION POWER TO PRODUCE RADIATION 

	


�� 	





��

�




�� �





��

	




�� 






��

�

�� 	





��

��	


��

	
�� ��	

��

	�� ���


 	��


 !�� 	��



Some Basic Facts on Mobile Phone Some Basic Facts on Mobile Phone 
Radiation Radiation 

RDIATION 
STRENGTH 

DISTANCE

RADIATION DROPS BY DISTANCE
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Some Basic Facts on Mobile Phone Some Basic Facts on Mobile Phone 
Radiation (2)Radiation (2)

RADIATION CAN EASILY BE ABSORBED BY BUILDINGS AND TREESRADIATION CAN EASILY BE ABSORBED BY BUILDINGS AND TREES
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Antenna

RADIATION FROM A MOBILE 
BASE STATION
) �����������������������������

Side view



RADIATION FROM A MOBILE BASE 
STATION
) �����������������������������

Top view

Sector 1

Sector 2

Sector 3



Parabolic Antenna

Beam~ 2
0

RADIATION FROM A MOBILE BASE 
STATION
) �����������������������������
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RADIATION FROM A MOBILE RADIATION FROM A MOBILE 
HANDSET HANDSET –– OmnidirectionOmnidirection



Electric field strength of a 
mobile phone placed in 
vertical position near a human 
head.

AVI-Movie, Microsoft MPEG-4 Codec, 384kB

Electric field strength of a 
mobile phone placed in 
horizontal position near a 
human head.

AVI-Movie, Microsoft MPEG-4 Codec, 
463kB

Near field of a mobile phone at 
2.1GHz. The electric field strength is 
shown.

AVI-Movie, Microsoft MPEG-4 Codec, 527kB
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Radiation energy received by base station
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LOCALISED

MUCH HIGHER 
RADIATION RECEIVED 

WHOLE BODY

MUCH LOWER 
RADIATION RECEIVED
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1 ���������������� ������������������
1 ���������������� ������������������
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�� 900 MHz     900 MHz     -- 48.5 V/m48.5 V/m

600 microWatt/cm2600 microWatt/cm2

�� 1800 MHz 1800 MHz -- 62 V/m62 V/m

1000 microWatt/cm21000 microWatt/cm2
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�� Radiation cannot be sensed/detected by usRadiation cannot be sensed/detected by us

�� Radiation can only be measured using Radiation can only be measured using 
special instrumentsspecial instruments

�� MINTMINT has carried out measurements/ has carried out measurements/ 
radiation survey on more than 170 mobile radiation survey on more than 170 mobile 
base stations and more than 30 radar, base stations and more than 30 radar, 
ground satellite, TV and radio  stations ground satellite, TV and radio  stations 
throughout the countrythroughout the country
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RADIATION FROM  ROOFTOP RADIATION FROM  ROOFTOP 
STRUCTURESSTRUCTURES

CELCOM ( Centr al  Region)
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RADIATION LEVEL FROM  RADIATION LEVEL FROM  
ROOFTOP STRUCTURES ROOFTOP STRUCTURES 

(uW/cm(uW/cm22))
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RADIATION LEVEL FROM  RADIATION LEVEL FROM  
TOWERS (uW/cmTOWERS (uW/cm22))
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RADIATION FROM MOBILE BASE RADIATION FROM MOBILE BASE 
STATIONS IN DIFFERENT COUNTRIESSTATIONS IN DIFFERENT COUNTRIES
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MOBILE PHONE RADIATION FROM A MOBILE PHONE RADIATION FROM A 
ROOFTOP STRUCTUREROOFTOP STRUCTURE

Radio signals- all channels (0.85%)

Tv signals - all channels (0.52%)

MTBS signals of interest (0.30%)

Other mobile Phone signals (38.45%)

Other signals (59.80%)

Other mobile phone signals (52.61%)

Wireless Phone (4.09%)

Radio s ignals - all channels (1.86%)

Tv signals -all channels  (0.16%)

MTBS signals of interest (3.93%)

Other signals (37.35%)

$�3����	

Mobile phone signals (17.12%)

Tv signals - all channels (0.29%)

Radio signals - all channels (1.80%)

Wireless Phone (4.43%)

Other s ignals (76.36%)
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RADIATION FROM MOBILE BASE RADIATION FROM MOBILE BASE 
STATIONS (uW/cm2)STATIONS (uW/cm2)
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150 – 400 m
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RADIATION FROM MOBILE BASE RADIATION FROM MOBILE BASE 
STATIONS AND MOBILE HANDSETSSTATIONS AND MOBILE HANDSETS

1 W/kg

0.1 W/kg

0.01 W/kg

0.001 W/kg

0.0001 W/kg

10 W/kg

threshold point

2,250 mW/cm2

450 mW/cm2

hazardous

0.4 W/kg

0.08 W/kg

4 W/kg

10 mW/cm2

(occupational exposure 
limit)

(Public exposure limit)

1 mW/cm2

3300 mW/cm2

600 mW/cm2
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TV & RADIO

MOBILE 
PHONE 

SATELITE

SECURITY

MEDICAL

MICROWAVE 
LINK
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THE AMOUNT OF RADIATION WE RECEIVE THE AMOUNT OF RADIATION WE RECEIVE 
EVERYDAYEVERYDAY
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STUDIES ON MOBILE PHONES AND STUDIES ON MOBILE PHONES AND 
BASE STATIONSBASE STATIONS

�� WHO 1998 and 2006WHO 1998 and 2006
�� WHO, UNEP, ICNIRP, ILO, IEC, IARC, NATO, WHO, UNEP, ICNIRP, ILO, IEC, IARC, NATO, 

USA, UK, Japan, Sweden, GermanyUSA, UK, Japan, Sweden, Germany

�� ““ None of the recent review of the scientific findings None of the recent review of the scientific findings 
have concluded that the RF exposure from mobile have concluded that the RF exposure from mobile 
telephones and their base stations causes adverse telephones and their base stations causes adverse 
health effects.health effects.However, there are gaps in However, there are gaps in 
knowledge that have been identified for further knowledge that have been identified for further 
research to better assess health risksresearch to better assess health risks”” ..



STUDIES ON MOBILE PHONES AND STUDIES ON MOBILE PHONES AND 
BASE STATIONS (2)BASE STATIONS (2)

�� Independent Expert Group on Mobile Phone Independent Expert Group on Mobile Phone 
(IEGMP), UK ; April 2000(IEGMP), UK ; April 2000
�� 99�!��������������,�����������������**������!����!��������������,�����������������**������!���

�1 ����������	���������������"�����������0������1 ����������	���������������"�����������0�����
*�������������������������,�����!����!������������� !��*�������������������������,�����!����!������������� !��
*������� � �������*������� � ������� 88::

�� ““We conclude that We conclude that the balance of evidence indicates the balance of evidence indicates 
that there is no general risk to the health of people that there is no general risk to the health of people 
living near base stations on the basis that exposures living near base stations on the basis that exposures 
are expected to be small fractions of guidelinesare expected to be small fractions of guidelines”” ..



STUDIES ON MOBILE PHONES AND STUDIES ON MOBILE PHONES AND 
BASE STATIONS (3)BASE STATIONS (3)

�� ICNIRP ICNIRP 
�� ““There is no substantive evidence that adverse There is no substantive evidence that adverse 

health effects, including cancers, can occur in health effects, including cancers, can occur in 
people exposed to levels at or below the limits people exposed to levels at or below the limits 
recommended by ICNIRPrecommended by ICNIRP”” ..

�� ARL, AUSTRALIA, May1997ARL, AUSTRALIA, May1997
�� ““There is no scientifically substantiated evidence There is no scientifically substantiated evidence 

that exposure to RF radiation at levels typical to of that exposure to RF radiation at levels typical to of 
mobile telephone towers will have an adverse mobile telephone towers will have an adverse 
health effectshealth effects”” ..
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�� RF radiation exists everywhereRF radiation exists everywhere
�� RF from mobile handsets <0.1 % of Exposure RF from mobile handsets <0.1 % of Exposure 

LimitsLimits
�� In most accessible places around mobile telephone In most accessible places around mobile telephone 

base stations, the total RF radiation levels are very base stations, the total RF radiation levels are very 
low (<1.5% EL) and comparable to what is existed low (<1.5% EL) and comparable to what is existed 
in the environment anywhere (background).in the environment anywhere (background).

�� On the rooftop outside the beam, the radiation is On the rooftop outside the beam, the radiation is 
comparable to the levels on the ground (<1.5% EL)comparable to the levels on the ground (<1.5% EL)

�� 1 1 –– 2 2 metresmetresfrom the antennas in the beam, the from the antennas in the beam, the 
radiation level is approaching exposure limits forradiation level is approaching exposure limits for
public.public.

�� For further enquiry: For further enquiry: www.mint.gov.mywww.mint.gov.my
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