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Abstract: The major objective of the cell phone signal booster is to  enhance the reach of the signal to remote areas such 
as regions with thick walls, hilly terrains etc. The function of the cell phone signal booster is to take an existing cell signal, 
typically found outside your home, office or vehicle, amplify the signal and then broadcast it to an area which has weak or 
no signal. A cell phone signal enhancer system consists of an external antenna, a signal boosting amplifier unit and an 
internal antenna, with cables connecting all of the components. 
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I. OBJECTIVE 
 
The aim is to develop a signal booster circuit to 
enable even the remote areas to obtain the signal. 

 
Fig1. Signal without enhancer 

 

 
Fig2. Signal with enhancer 

 
II. PROJECT DETAILS 
 
A. Pre Requisite: 
1. Dead Zone: 
 A mobile phone signal (or reception) is the signal 
strength (measured in dBm) received by the mobile 
phone from  the cellular network (on the down link). 
Depending on various factors, such as proximity to 
a tower, obstructions such as buildings or trees, etc., 
the signal strength will vary. Most mobile devices  

 
use a set of bars of increasing height to display the 
approximate strength of the received signal to the 
mobile phone user. 
Areas where mobile phones cannot transmit to a 
nearby mobile site, base station, or repeaters are 
known as dead zones. In these areas, the mobile 
phone is said to be in a state of outage. Dead zones 
are usually areas where mobile phone service is not 
available because the signal between the handset and 
mobile site antennas is blocked or severely reduced, 
usually by hilly terrain, dense foliage, or physical 
distance. 
 
A number of factors can create dead zones, which 
may exist even in locations in which a wireless 
carrier offers coverage, due to limitations in cellular 
network architecture (the locations of antennas), 
limited network density, interference with other 
mobile sites, and topography. Since cell phones rely 
on radio waves, which travel though the air and are 
easily attenuated (particularly at higher frequencies), 
mobile phones may be unreliable at times. Like other 
radio transmissions, mobile phone calls can be 
interrupted by large buildings, terrain, trees, or other 
objects between the phone and the nearest base 
station. 
 
2. Antenna: 
The following antennas are most suitable for mobile 
communication: 

I. Directional and Omni-directional 
GSM antennas will be either directional or omni-
directional. Omni-directional antennas, also known 
as helical antennas, can receive signals from any 
direction. Directional antennas usually have more 
gain, that is, more sensitivity to signal, than omni-
directional antennas. Directional antennas 
accomplish this greater sensitivity because they are 
able to focus their energy patterns onto a smaller 
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area than omni-directional antennas. However, to 
receive signal, directional antennas must be pointed 
in the specific direction from which the signal is 
emanating. 

I. Monopole Antennas 
Monopole antennas consist of a small pole placed 
upon a planar piece of metal or a series of wires 
radiated out from the pole. Monopole antennas are 
omni-directional in nature and have equal gain in 
all directions so that we can use it outdoor. 
 

II. Yagi-Uda Antennas 
Yagi-Uda antennas, more often referred to simply as 
Yagi antennas, are directional antennas made up of a 
dipole element, a reflector dish and one or more 
director elements. Yagi antennas are much more 
complicated in design than most other types of GSM 
antennas. 

III. Multiband Antennas 
Multiband antennas can also be used to pick up GSM 
signals. They are able to pick up many sorts of 
different signals, including the GSM frequency, 
which is usually the 800 MHz or 1900 MHz bands. 
Multiband antennas can come in many different 
models. Tri-band antennas can be tuned to pick up 
three different bands, while duo-band antennas can 
pick up two different bands. 
 

 
Fig3. Antennas 

B. Description 
Wireless (GSM/CDMA) networks enable network 
operators to offer users a wider range of more 
advanced services while achieving greater network 
capacity through improved spectral efficiency. 
Services include wide-area wireless voice telephony, 
video calls, and broadband wireless data, all in a 
mobile environment. Additional features also include 
High Speed Packet Access (HSPA) data transmission 
capabilities able to deliver speeds used for GSM 
applications. 

The coverage of a mobile system depends 
significantly on the geographical nature of the 
covered area. The signal propagation can be 
dramatically different in downtown area with many 
high buildings than in a building free area. Wireless 
cellular (GSM/CDMA) repeater is a simple, low cost 
solution in extending Wireless network coverage for 
enhanced connectivity.    

 

 
Fig. 3Block diagram 

 
C. Abbreviations and Acronyms 
 
GSM is “Global System for Mobile communication”. 
The uplink frequency range specified for GSM is 
933 - 960 MHz..The downlink frequency 
band 890 – 915 MHz. GSM is a digital system with 
an over-the-air bit rate of 270 kbps. 
 

C. Table 
Specifications of GSM module: 
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III.    PROJECT DELIVERABLES 
 
The major advantage of this system is that it 
enhances the applicability of mobile phones. 
Although mobile phones have got greater reach in 
today’s world, the lack of cell phone signal still 
remains its major short coming. This Signal 
enhancer circuit will be useful in overcoming this 
demerit. In times of disasters, the cell phone signals 
become very weak. This system would enable 
communication even in times of crisis 
 
IV. OTHER RECOMMENDATIONS 
 

1. FEMTO CELL 
A femtocell acts like a miniaturized cell tower in 
your home, creating an access point for both voice 
and data that provides better reception than what you 
might be getting from the nearby cell tower. In 
addition to the femtocell device (available from cell 
providers), you need an Internet connection and a 
home LAN (wired or wireless network). After 
plugging the device into your network, your cell 
phone uses the femtocell's radio frequency to connect 
to your cellular network. When you leave the house, 
your phone will automatically switch over to 
communicating over the normal cell towers. 
 

 
 

2. CELL REPEATER 
A cell repeater can also help in boosting reception. 
Made up of a few more parts than a femto cell, a cell 
repeater includes an antenna, an amplifier, and a 
coaxial cable that connects them. The antenna is 
placed either outside your building or on a window 
and then you can string the coaxial cable to the most 
convenient spot to place the amplifier. Some cell 
repeaters include an additional indoor antenna, but 
many of them integrate that into the amplifier.  
 

The antenna grabs a range of supported frequencies 
and then retransmits them with a stronger signal 
from the amplifier. When you make a call or use data 
when within the cell repeater's range, the indoor 
antenna picks up the signal from your mobile phone 
and transmits it through the outdoor antenna. 
 

3. CAR ANTENNA 
The ideas discussed so far can be used for signal 
reception within a closed area. A car antenna may be 
used to enhance signal inside a moving car. That’s 
because cars insulate cell phones from the external 
GSM signal, an unwanted artifact known as the 
"Faraday Cage." This Cage can sometimes result in 
poor voice quality and even dropped calls. A well-
installed external car antenna usually fixes the 
problem. And if you’re in a rural area that’s on the 
periphery of the GSM coverage range, or even in a 
building that tends to block GSM signals, there are 
some novel antenna solutions available. 
 

4. SOLAR  
To provide the power for the enhancer a solar panel 
(renewable source) can also be used. A solar panel is 
a set of solar photovoltaic modules electrically 
connected and mounted on a supporting 
structure .The solar module can be used as a 
component of a larger photovoltaic system to 
generate and supply power to the enhancer circuit. 
The power generated by the photo voltaic cells is also 
used to charge a rechargeable battery which will 
power the circuit during night times (No light 
condition). 
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