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Abstract — In recent years, there has been increasing 
public concern about the health implication of 
Electromagnetic (EM) wave exposures due to the mobile 
phone. For this reason, various public organizations in the 
world have been established safety guidelines. This paper 
focused on the investigation or study of human health 
effect that cause by the used of 900MHz and 1800MHz 
mobile phones. For the purpose of the assessment, Finite-
Difference Time Domain (FDTD) is used to find the 
Specific Absorption Rate (SAR) value of mobile phones 
that absorbed into human head. The minimum SAR value 
stated by International Commission on Non-Ionization 
Radiation Protection (ICNIRP) is 4W/kg. When the limit 
is exceeds, it produces human health effects where it can 
caused reverse cell membrane polarity, alter brain waves 
and brain chemistry and damage DNA. This leads to 
cancer and memory loss. However, mobile phones are 
designed with low power and operate at high frequency 
where the value of SAR is lower than the limit that stated 
by ICNIRP. Other temporary biological or potential 
human health effects produce by mobile phones are 
heating, headache, fuzziness, fatigue and nausea. By the 
way, further studies or researches are needed in order to 
draw more complete picture of health risks that cause by 
the use of mobile phones. 
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I.       INTRODUCTION 
 

Mobile phone also known as cellular phone 
which is short  range, portable electronic device used 
for voice or data communication over a network. 
According to the research, by the year of 2007, the total 
number of mobile phone subscriptions in the world had 
reached about 3.3 billion or equivalent to half of the 
human population. The increasing number of mobile 
phones users had contributed to health issues concern 
among the public. There are numerous researches and 

studies have been carried out onto the adverse health 
effects of electromagnetic radiation exposure [1-4].   

 
A fundamental parameter for discussing the health 

risks of electromagnetic field power absorption in the 
human head is the specific absorption rate (SAR)[5,6]. 
SAR is a measurement of the rate at which radio 
frequency (RF) energy is absorbed by the body when 
exposed to radio frequency electromagnetic field over a 
given period of time. It also can be defined through 
mathematical approach as the equation 1.1 below with 
the units Watts per kilogram, W/kg [7,8]. 

 

ρσ /2ESAR =                                       (1.1)                               

Where σ the conductivity of the tissue, E is is the 
electric field density in the tissue and ρ  is the density 

of the tissue.   

II.        METHODOLOGY 
 

This paper mainly investigate human health 
implication by the used of 900MHz and 1800MHz 
mobile phone. Finite Difference Time Domain (FDTD) 
is used to simulate the modeling. There are three option 
of SAR value in FDTD. They are SAR distribution, 
SAR in 1g weight and SAR 10g weight. This 
investigation covered SAR distribution only for a 
model of human head. SAR distribution was calculated 
for the distance between the monopole antenna and the 
head in the range of 10mm. The frequency used for the 
simulation was chosen to be 900MHz and 1800MHz 
with mobile phone radiated power of 0.6W.  

First, the mobile phone is modelled with the 
guide of FDTD manual. Then, it is simulate in order to 
get the radiation pattern of the 900MHz and 1800MHz 
mobile phone. After that, human head with the 
attachment of mobile phone is created for the next 
simulation purpose. The radiation pattern of mobile 

Proceedings of the 2009 IEEE 9th Malaysia International Conference on Communications 
                                    15 -17 December 2009 Kuala Lumpur Malaysia

978-1-4244-5532-4/09/$26.00 ©2009 IEEE 146


