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ABSTRACT 

antenna is one of the most widely used antennas in It  is compact in 

consumes power and high power. One major of a P1F A antenna is 

that it can designed for muitiband applications using small dimensional structures. In our 

project, our primary objective was to a planar inverted F antenna which is small 111 

and which will provide tri band coverage for GSM In our project the PIFA was 

to fit on an eye-glass frame specifically to support mobile application. We present 

a complete architectural layout thc mobile phone in the frame. We also analyzed the 

of various on the performance and tried to their impact. 

To software which uses method). In 

application we of eye frame Ie and briefly d 

parts our proposed eye frame Ie application. 
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1.1. motlvanon 

The growth 

techno 

( Planncr 

mobile telecommuni cati on i s  day. Future wireless 

wi ll  demand very smalt antenna In l imited s pace, P1FA 

F i s  wi dely i n  wi reless appl ication due to 

robus t form factor. Our was to s uch a small PWA whi ch we can 

i n  an eye frame with ease along with other mobile components; i n  s hort we want to 

a mobi le It  can potentially makc our and i cated I 

and i s h, away the to use a hand to hold the or any pockets to hold 

the devi ce. Our mai n objecti ve i s  to find the opti mum that can placed i n  a s mall area 

which wi ll support PIFA antenna for standard GSM and also support the 

electri cal ci rcuitry and devi ces the cellular I n  our 

mobile concept detai ls and also provi de architectural detai ls 

Our poi nt i s  that thi s  eye mobi le system wi ll only 

we propose the eye frame 

the eye frame mobile 

ci rcuits transmi s s i on and 

mi ni m to usage and ci rcui t complexi ty; no s pecial features 

for now s uch as vi deo, mp3 and radio, 

1 reVlew 

In past, many research papers have publi shed on PIFA. In thos e papers analyti cal equati ons 

which are not expli ci tly gi ven. In previous papers researchers 

have PIFA antennas different us i ng d as coup I 

s ource pm etc. approach allowed the development of antennas meet GSM 

bands mobi le appli cati on. In F igure 1 we s ee one s uch antenna [1]. The PIFA antenna i s  

generally used to reduce the area of patch. we also use load for 

tuni ng the rcs onance In Fi gure 2 we s ee another antenna whi ch has two 

patches. Onc is located i ns i de and the other i s  i n  Between the two patches there 

no phys i cal eontact but they are located very near to other res u  Iting i n  

coupl Accord to the paper, thi s i s  respons i ble tor bandwi dth 

They also use multiple short p i ns .  In another paper we s ee they antenna patch which 

l ike In many paper, we see to i ncrease the bandwi dth and the 

or Electrical and Electronic East West 9 



resonance antenna. also try to develop equation for 

article [3] & [4] discuss about the multiband resonance frequency within a 

Figure 1: PIFA antenna by Kulkarni [1] 

01 

Figure 2: PIFA antenna by Pan--Lintfort [2] 

Department of Electrical and Electronic �Hf"""�''"'' East West 10 
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1. Working principle of mobile system: 
1.1. �����e-¥��� 

cell phone is composed parts, such as the Power and energy 

unit, Application processor, Audio and u,""",><.<",,,,, system. part has its individual 

working principal and importance. In Figure - we state the internal architecture of a typical 

cell phone. 

RF Unit:-RF unit is build of an 

signal MS to 

Processor and which is to transmit and 

processor controls all the processes including transmitting and 

_",,","'<.4'''. Bluetooth, WLAN, Infrared can used to and receive data in short 

distances between two devices. signal processing is also done in this section. 

3: Internal architecture of Cell phone 

Application processor: The application processor controls the application which is used in 

cell phone. This is composed the DSP, ARM core, graphics or video accelerator 

internal RAM. In the DSP (digital or speech signal are 

processed to data from analog signal. Analog signal are compressed and then 

Jp-n"rtrr,pnt of Electrical and Electronic �H!;ll".'" East West University 11 



u 

ADC to d ARM core is a known as 

the A dvanced mobile phone has at least one A RM core. ARM processor is 

of IS one the most important usage concerns for a mobile IS 

needed to run cpu, memory chip, RF hardware, LCD display, mobile application and audio 

system Multimedia is a part mobile application. Tn this part we use different type 

players audio and video playback and to play video games. All these 

appJ ications consume ificant amount of power running down the battery I time. Power and 

energy distribute power to parts a eelt phone [6]. It works to 

provide better the power supply to all this work vcry 

To minimize powcr reduction mechanisms are vital, such as the Low Power 

Processors, Power for Displays and 

Power Management Unit 

1. 

The audio 

transition, SIM 

suppotts microphone and It manages FM 

A V All these parts to one another 

2.2. GS�1 band 

GSM (Global mobile 

it is used worldwide. 

standard is by over 3 billion 

telecommunication but 

phone are cheaper and consumes 

cell phones I CDMA. Also A 

is a standard for mobile communication. Now 

telecommunication system is based on This 

in more than 2 countries worldwide. There are other 

are not as much as GSM. GSM supported cell 

then other telecommunication standard supported 

equipment, more complex network 

more power control to manage near-far problem, orthogonal 

and a hardware complexity and synchronization Upgrade 

If'''""''',,,,," of Electrical and Electronic East West 
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because it needs only upgrade. It can also support large number 

short, implementation of GSM infrastructure is 

Table 1: The GSM standard [8] 

Different standards use different of modulation 

FDMA. whole band is 

subscribers. In 

and 

channel. For user a band is allocated. technique was implemented in 

the multiple access technique in cellular communication. TDl'viA. a single channel is shared 

with users. users utilization will 

TDMA is implemented in second mobile communication. CDMA is known as third 

generation multiple access technology. A 1 frequency band is for all users. 

user transmit with a unique code PN sequence. Table 1 shows GSM 

specification followed worldwide. use different band in GSM 

Therefore, for common access we multi band frequency support in cell phones. 

this we can use multiband antenna or frequency tunable antenna [8]. multiband there are 

different frequency bands which an antenna supports and in tunable 

antenna can be tuned as required. 

Department of Electrical and Electronic East West 
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r· 
.I.1t"lW:'''H'-;r fI'€'(Juency 

I freql1eufY 

,/ 

tunE' 
FDMA TDlVl<\ 

time time CDMA 

4: Overview of multiple access 

Different kinds of antenna 

Of all antennas used in 

most widely used in 

This antenna has 

++",r"""'+ communication 

4 shows a 

Figure 5 shows a PIF A antenna. 

micro strip patch antenna or a PIF A is 

view of micro strip patch antenna. 

Below the dielectric material 

connects is a ground 

the ground 

our patch 

with 

strip 

which is not """"'(,Pl!"tt in the micro antenna. In 

antenna the pin is through a transmission line. But the 

is situated to couple the input to antenna. 

IS Micro strip patch is That is why IS in mobile devices. 

Dielectric 

5: General micro patch antenna 

Department of Electrical and Electronic East West 14 
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Top Plate 

Ground Plane 

Figure 6: General PIFA structure 

2.4. Design software - HFSS 

HFSS (High Frequency Simulation Software) is a numerical tool which is used to model and 

simulate electromagnetic behavior of a structure. The primary advantage of this Ansoft software 

is that it performs analysis at high frequency in three dimensions. Here I can specify the material 

characteristics for each object and identify the input output ports and special surface 

characteristics. This software mainly generates the necessary field solution and port 

characteristics and S-parameters. This software can calculate resonance based on the geometry, 

materials and boundaries model of the structure. HFSS allows you to specify whether to solve 

the problem at one specific frequency or at several frequencies 'rvithin a range. By using this 

software; we can perform the following analysis: 

o 3D Full-wave Electromagnetic Field Simulation 

o Basic electromagnetic field anal sis - radiated near and far fields. 

o Characteristic port impedance and propagation constant simulation. 

o Generalized S-parameters and S-parameters renormalized to specific port impedances. 

HFSS software analysis is based on the FEM (finite element method) numerical method. It is a 

numerical technique for finding approximate solutions of partial differential equations (PDE) and 

the integral equations. The approach either on eliminates the differential equation completely or 

renders the PDE into an approximating system of ordinary differential equations 

Department of Electrical and Electronic Engineering, East West University 15 
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3. PIFAANALYSIS 

3.1. Introduction of PIFA 

The planar inverted F antenna (PIF A) is well-known in antenna designs. These antennas have 

reduced size compare to traditional micro strip antennas. This is because the resonance frequency 

for traditional micro strip antenna happens at half the wavelength, while the PIF A resonant 

frequency is achieved at quarter wavelength. 

PIFA is an upgrade version of IF A (Inverter F antenna) which consists of a short feed with a 

monopole shown in Figure 6. To increase bandwidth wire is place by a planar horizontal plate 

and it is short circuited on the other end. The short circuit plate increases the effective length of 

current flow. PIF A consists of a rectangular planner element which also can be circular or 

rectangular (based on design) located above a ground plane, one or more short circuiting plate or 

pin and a feed. The short circuit pin of the PIF A plays a significant role. The length of the 

ground plane of the PIFA generally qUalter (A/4) of the operating wavelength. If the length 

higher than this we find increasingly multi lobed radiation patterns. If it is shorter than the 

overall performance degrades and tuning becomes difficult. 

Ground plane Jti' 
Vertical element 

:7 · . 
· . 
· . 
· . 
, . 

i: 

!� 
Coax feed 

Figure 7: Upgrading ofIFA to PI FA 

3.2. Radiation efficiency 

Radiation efficiency is a critical parameter for an antenna which measures the performance of the 

antenna system. In sununary efficiency characterizes the amount of energy being transmitted in 

the far field region. It is the ratio of the radiated power in far field region and input power: 

Department of Electrical and Electronic Engineering, East West University 16 
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Radiation 

W here is t he radiated power and  is  t he i nput power. If t he input impedance 

point is pcrfectly matched with t he output impedance of top plate, then most the power from 

the source will be tra nsmitted i nto space, T he a nte n n a  is very dependent o n  

t he i nput 

transmit 

of t he feed w hich defines t h at how muc h power is transmitted out To 

maximum t he imped ance of t he pin and  t he imped a nce patch 

s hould be matched The 

impe d a nce matc h in g  [9]: 

1 r 
VSWR=--: 

1-, ' 

W here, J' is reflection 

Stand Wave Ratio (VSWR) 

the total radiated power (TRP) is measured t he a nte n n a  

absorption a nte n n a  the anten n a  

xO 

t he quality 

is 

n without power 

are by 

If IS then the antenna we need to antenna 

gain to efficiency. An antenna power 1I1 

t he Antenn a  when antenna IS 

However, 100% radiation efficiency is because of enviro nment and  

the c ha n ge a ntenna characteristic [1 

3.3. 

W he n  electrical energy IS to a n  t he antenna will convert t his signal into 

wave iate the e nergy i nto outer lila [1 J]. PIFA 

iation pattern c a n  be represe nted t hree dimension al polar plots. A radiation 

the v ariation of t he power radiated by a n  ante n n a  as a function direction away 

of' Electrical and Electronic East West 



from anten na. t his we will measure how much p ower is 

certain direction. This power v ariation is observed in 

ineident ang le. 

fi 

into the o uter s pace i n  

region a s  a function of 

8: 3D Radiation Pattern 

pattern is commo n ly to as the 

presented in the form of o n  a s p herical 

antenna at  the  point  of 

the PIFA which is a antenna.  In o ur 

radiation pattern in the far fie l d  regio n. In 8 we see that along t h e  

i s  

antenna with 

lated 

i.e. fad iatton 

vertica l ly over the antenn a, very litt le  p ower IS transmitted In the x-y p l ane which is 

p erpendicu lar  to t h e  the fad iation is  maximum. 

Sdelobe 

Beam 

- • Half Power 
Points dB) 

Null 
DirechoD 

9: Polar Radiation Pattern 

of Electrical and Electronic East West 18 
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l'igure 9 is polar plot the rad iation various such as main 

side lobc, minor and back lobes. Here the beam defines the d of the maximum 

radiated 

d 

is shown in 9.  lobe defines the radiated power in undesirable 

the smaUer than main radiation 

pattern include power flux 

over which the of radiation decreases by 

or -3dB is called the half power width. Null direction is when the of 

rad ialion to zero which is infinity dB away from the main beam. From 

2 we sec several Null directions. 

3 

If the angular field distribution is normally independent distance from 

far field The source a maximum overall dimension D. It is 

filed 

the source wherc A IS 

is commonly taken from at distance 

Here the radiation beam is 

is the radiated field. the field and 

to and propagation power can be modeled as 

source that is called 

compare to the 

2D from 

are 

waves. Id 

of an antenna. the angular' distribution is independent distance from antenna. 

the outer boundary is in ite. 

of Electrical and Electronic 
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er\ln� 
antelulil 

10: Far field measured from an antenna 
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Where, R is the rad i u s  a n  ante nna, I" i s  

here assume is i s  

a n d  D i s  di mension an antenna. 

rad to be 

3.5. Directivity 

t han 1120 of  

The amollnt of  energy transm i tted i n  a d irection d ep e n ds on d i recti vity and the 

effici ency of an ante n n a. Directiv i ty is  a fundamental antenna It  measures the 

of the antenna to power In a d An antenna rad equall y  

i n  al l woul d  have zero d irect i v i ty or 0 . Based on the d irect i v i ty, antenna 

can be d i v i d ed Ornn i d i rectional and d irectiona l .  ante n na i s  a d irect ional  antenna. 

i s  because FA antenna p r i m ar i ly rad 

antennas rad i n  the shape 

i n  e i ther one or two d 

lobes that 

In slich way d 

i nto space or field region. 

The good n ess d i re ct i v ity ante n na measlires the n arrowness the radiated beam. 

Anten n a  wiJ l  have h i g h  o f  d irec t i v ity when the beam IS narrow i n  e it her  or  

vert ica l  To h igh  d i re ct i v i ty, an antenna i s  i n  one p l ane. ft 

depends on antenna a pp l ication. to average value 

over a sphcre. Basically d i recti v i ty i s  calculated t h i s  

D=-

D is antenna d 4n: i s  and IS beam angle. 

3.6. field 

A property that e l ectr ic e n e rgy densi ty III a space surroun ded e l ectri ca l ly  

i s  as known fiel d .  i s  exerts a o n  other ele ctr ica l l y  

Electr i c  fie l ds l ow the superposi t i on pr inc iple. 

of Electrical and Electronic East West 



Figure 11: Electric field distribution 

more one is present, the total at is to the vector sum 

of electric fields that each object would create 

is defined as the force per unit would 

absence of the others. The 

experienced by a stationary 

at a location in the field. 

The current 

conserved 

the design of 

1(r,t) is 

n(r,t) is 

q IS 

F 
E 

q 

q is the charge. In a space with a 

as one move away from 

From the edge of the plane 

field distribution 

filed is 

of an antenna is another important parameter. 

density. The charge is the electric. 

and electronic systems as the distribution of flow 

current IOc;ancm r at time t 

volume at location r at time t 

with density n 

p(r,t) qn(r,t) is the 

vd(r,t) is velocity at position r at time t 

reduces 

electric 

area flow of 

is important to 

The current is fed at a point on 

distribution may not be equal at 

antenna and then it is distributed to the antenna plane. 

It depends on the conductivity of the 

Department of Electrical and Electronic t-<n(1!r11',prll'O East West University 21 
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4. 

1. PIEA 

(iSM (Global for mobile) is 

in section 2.2 about the GSM bands 

tri band small factor antenna 

band 

ized which is followed all over the 

In Project we 

1900 MHz 

and frequency which we state in means planner 

General of this antenna is F. 

13 with spectrum. 

of Electrical and Electronic 

we first design a 

PIF design 

13: of our fist PI FA 

East West University 

is shown in 

We state 

to a 

with Uplink 

F antenna. 

12 and 
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fn Figure 12, the width of patch is 17.5 111m and the length is 47111111 which is actually small in 

si/c. Using this antenna wc do not get the desired frequency spectrum. In this design wc only 

find support for two bands, i.e. 900MHz and [800 MHz. We get proper uplink and downlink 

I'requcncy for the 900Mz but do not get full support for 1800 MHz. We see that if we increase 

the electrical length of the antenna the resonant frequency of the antenna decreases [111. So we 

divide the patch into two slots to increase the electrical length. Here we also use dielectric 

materials to support the patch and also increase the bandwidth, which we explain later. When we 

modify PIFi\ design to support our application, our focus is to reduce PIFA's width and length. 

Our rcviscs PfFi\ structure is shown in Figure 14, along with its SI 1 plot in Figure 15. 

Slated patch 

Figure 14: PIFA design only for one band 

An<;of! C:orporatlon XY Plot 3 

Figure 15 : S parameter for 900MHz 

Department of Electrical and Electronic Engineering, East West University 23 



For the antenna 10 14, the PIF A supports only one frequency band. band. We 

then p serpentine shapes in place of PIFA patch, shown Figure 16. We also vary the source 

, short pin and patch width length 

17 S 11 plot. 

position look like in 

Source 

Feed pin pin 

... 

pane 
1 

65mm 

16: PIF A design two bands 

XY Plo! 8 

",1 

Dielectric 

17: S parameter for 900and 1800MHz 

In we don't get the and downlink 

The bandwidth very narrow. In this design 

our application. In the next iteration 

of Electrical and Electronic East West 

a very 

our 

patch get below 

MHz J 800 MHz 

plane which is not as 

we all design 

24 



Un 

considerations 00 the of the antenna. We also introduce a coupling to 

the band width of the antenna. We also model d 

application Ii ours. final design is shown 

Inductive 
Source 

pin Feed pin 
Patcl12 load 

.� --34.5mm 
.,. . 

18: The final PIFA 

XY Plot 3 

Patch 1 

19: S parameter of our final PtF A 

For using the inductive we find the 

of Electrical and Electronic East West 

which is 

Ground 
plan!, 

mm 

Dielectric 
material 

� 
10 

,mm 

, 

.�m�" 

bandwidth at higher band, 

25 
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4.2. Effect of parameter 
4.2.1. Source pin effect 

Sou rce pIn is common in applicati on wit h  similar antennas. In PIFA our PIFA des ign we use 

lumped port as a source pin, which is used as the port to receive and transmit s i gnal. Source pin 

has two effective parameters . One is width & another is t he position of source pin, both of wh ich 

affects the resonance frequency, band wid th and return loss of antenna .  Below we discuss how 

the width and pos ition o f  source pin affects the performance of antenna . 

4.2.1.1. Source Position Effect on Antenna Performance 

The source pin position of PIFA is vital for tuning t he resonance frequency o f  antenna [\2) . In 

our PI FA design we c h ange the position of the source pin and observe the lower and higher band 

frequency effect with respect to posit ion of source pin. In our  below Figure 20 & 21 we provide 

the return loss plot for both higher and [ower band frequency as we vary t he position of source 

pin and observe the change of antenna characteristic . 

Ansoft Corporation 

'" 

0.00 
J 

- - - � 

a -7.00 

-8.00 

900 

XY Plot9 

I I I 

I I 
" I 

J�J 

HFSSDesigni 

-\0.00 �. � I -- � �'�-'l�---��-' I �-���TI����'-����rl �----� 
0.60 0.70 0.80 0.90 1.00 I 0 0.50 

Freq IGH� 

Figurc 20: Position based effect for lower band frequency. 
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A:1S�ft C�rporallon XY Plot 5 

2 I: Position based effect for band 

HFSSO€Slgnl 

Figure 20 the return plot lower band frequency. We 

is towards patch 2 means with the source situated 

that if the source 

return loss increases. 

impedance 

pin position. 

IS very 

is very low and the transm power is 

is band\·vidth very little variation with to 

two 

means the value of 

short 

&1 we that the return loss . when source pin away 

from patch 2. This causes 

return 

In casc, we also that shifting 

resonance frequcncy of antenna. 

Our is that wc ld a 

of Electrical and Electronic 

resonance frequency to 

the 

however, 

of antenna. 

source pm not significantly affect the 

the source pin in front patch. 

East West 27 
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The source pin width is an the resonant 

of antenna. Yn both higher & frequency which 

s with to width the source pin. 

XY P:ot 6 

22: Width based effect 

XY 

23: Width based effect for 

of E!cctrica! and Electronic East West 28 
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We see that the source pin width does not significantly lower band. We observe that 

vary lhe width the source pin maintains the resonance frequency, bandwidth and return 

I.e. very little is changed. we the change of bandwidth, resonance 

and thc return at higher band By the source pin width 

the resonant which we observe in Figure 22. 

source pin in such a position where we find our interested band. 

of both and width the source is not significant at lower band but 

of band. And we generally plaee the source pin in front such patch IS 

higher band to high return loss if we want to the resonance frequency at 

h band we should increase the width the source pin. 

4.2.2. Short pm 

Short pin is a uniqe In a typical microstrip anteena ShOl1 pin are not 

Short pin connect ground to the patch, effectively short-circuiting the two. [t is very important 

parameter of PIFA. The S 11 plot of our designed PIFA without any short pin is In 

24. 

24: 

or Electrical and Electronic 

Xy 

without short effect. 

East West 29 
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llere we observe that we don't any resonance frequency in 900 and 1800 MHz, which existed 

when we had the short pin i n  our antenna. We however see a resonance at 1900 MHz . .  Short pin 

adds load in the anteena but the eapatitive load is removed without the pin and this 

shifts the rcsonaee shifted. So the removal of the short pin causes the our 900 MHz 

resonance sh to 2000 MHzWe also know that if we reduce the the 

quality and the bandwidth decreses that is 

We sec in 24 that as we remove the short pin the bandwidth which is prove in 

equation. 

Now we the effect of 

of'multiple 

1. 

the short 

. . 

pm posltion 

& width. We 

Tn PIF A we know that if we vary the position, the resonance shiftsvary. 

find a rclation resonance the variation of short 

the 

we try to 

. Two 

. So we add a short pin in common position of two PIf A 

we first d in our proposed PIF A \Ve also the short 

pin position and observe the cr'lc-.:t on the resonances at 900 . 1800 and 1900MHz. rcsu It 

this analysis is shown in res 25 &: 26. 

25: Position based short pin effect for lower band 

of Electrical and Electronic East West ]0 



XY Plot 1 2  

26:  Position based short effect for 

2 5  t h e  S I I a ro u n d  900 observe that  

whcn the s h o rt p i n  i s  m oved to p a tc h 2 and h i gher when 

o r  resonancc freq uency 

between , 5 m m  to 3 1  m m .  We fi rst 

is very I i tt Ie w h e n  

a PIFA 900 M H z  w h  

another  IS for 1 800 M Hz w hich l S  

I S  

the  

I .  But  t he  

of the short p i n  i s  

h I a n d  then add  

between . 5  m m  to 3 1  mm,  i s  2 I S  1 80 0  MHz. Th i s  be  

b le  low v a r i a t i o n  resonance 

p i n  d oes not  have  a n y  effe c t  on,  as shown i n  

ca pac i tance and t h e  c o up l i n g  

bandw i d t h  and the  s hort posi t i o n .  

1 80 0  & 1 90 0  M Hz, w e  t h a t  the 

We a lso observe t h a t  the  var ia t i on short 

2 5 .  w e  patch i nd uctance, 

we may find some corre la t ion  

two resonance fre q u ency 

the short I S  toward s  t h e  p a t c h  2 .  We to  the  gap 

both betwe e n  two reso nance 

1 80 0  

t ha t  w e  

a n d  1 900 

n e e d  v e ry h ig h  band w i d th 

downl ink freq ue ncy . .  We stated 

t hat there a 

h re sonance freque ncy, we know the v a l uc for resonance freq ue ncy is i n ve rse ly 

proport iona l to patch l e n gt h .  So the  two reasons are respon s i b le merglllg 

two band . 

of E lectrical and Electronic East West 3 1  
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S ho rt Pin width is very vita l 

pin wi dth we can find t he 

pin -width 

tuning the resonance 

of GSM band. I n  below in 

the s ho rt 

27 & 2 8  we statc 

the for 90(L J 800 & 1 900 by s hort pin width in the range Q , 5 mm to 1 .5  

m m  our 

XY Plot 1 5  

2 7 :  S nort vvidth effect in lower frequency band 

i\nsoft Corporallon XY Plot 1 3  

\ 

28 Short width effect i n  

o f  Electrical and Electronic East West 

band 
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I n above p lot we observe  that the  the  w i d t h  o f  the  s hort  p i n  we can i ncrease t h e  

rcsonant freq uency o f  

frequency i s  v e ry sma l l  for 

band ,  B u t  we 

band freq uency,  

the s hort  w i d th is  n ot a ffected in 

above that  the of resonance 

u lt i mately the m a i n  ing p o i n t  i s  that 

statement  is not true for h ban d ,  

F i g u re 28 s hows t h a t  h i gh e r  bands, the variat ion o f  S hOlt p i n  width  h a s  s i gn i ficant effects , 

We observe that at s 111a l l  w i d th s ho rt pin the  gap pn"!PF'n two h ig h  band resonancc freq uencics  i s  

h i gh.  The g a p  i s  red uced proport i o n ate ly as we i ncrease width unti l  I m 111 and 

thcn i ncrease the gap two h i gher H e re we also o bserve that the  retu rn loss  and 

t h e  bandw i dt h  w ith  w id t h  t h a t  occurrence d oes not  h av e  a 

I\!tultiple pm 

p atte rn ,  , 

We state that add i n g  the pin means add capac i t ive  l o ad , [f we a d d  mu l ti p l e  s hort 

p i n  the resonance s h i ft more compared to when we h a d  one capacit ive load , I f we add 

sho rtcr pin the resonance 

w h ere we add two & short p i n ,  

o f  Electrical and E l ectron ic  

more [ 1 3) .  I n  below & 30 we state two p lots 

XY Plot 6 

29: Effect after 2 short pin , 

East West 



XY Plot 7 

30:  Effect after 3 sholt 

i f  we compare that  the p l ot in  29& 

o bserves 

resonance 

the resonance 

band at 900 

band we fi nd 

resonant 

resonant  freq u ency fu rthe r  to 1 . 6 to 1 . 5 A n  extra short p i n  

G Hz. A fter the s hort the s h i fted b u t  a d d  short 

sh i fted is s m a l l er .  

4.2.3 .  Ground 

plane  p lay a ro le  in ante n n a  operat ion .  It i s  use as a perfect e n e rgy reflector in  

A .  The i s  o ne wav e length the ope rati n g  wh ich  

i s  - .  r 1 4 1  I n  our des ign,  the o pe rating wavelength shou ld  be around 84m m .  We have used a 

5 5 l11 m 

we the 

wh i c h  i s  l e ngth of the base in our  a p p l i catio n .  I n  

l e n gth a n d  its effect  o f  ante n n a  ch aracter i s t ic .  

o f  Electrical and  E lectron i c  East West Un iversity 

3 1  & 32 
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X y  1 7  

3 1 :  Ground effect o f  PIF A for lower band 

Ansoll CO'fJOrali011 XY Plo: 1 9  

3 2 :  Ground e ffect o f  PI fA for 

Tn the ror lower  band w e  o bserv e  that the band w i dth 

band 

HFSSOesIQn"' 

the in the 

of the p l ane .  We a l so o bserve an increase in the reso nance frequ ency tho u g h  the c hange 

i s  not s I I ere w e  a l so see that return i nc reases w i t h  i ncrease ground 

p l ane i s  a l so very because ret u rn means high 

i nc ident  power t ran sm i s s i o n .  B u t  h band fre q uency bandwid th d o es n ' t  

the  i ncrease o f  p lane.  t h e  resonance w ith  i ncrease 

of E l ectrical and Electronic East West 



u 

gro u nd 

resonance 

Thus a trad e  off m ust be made.  I f  w e  i ncrease the ban d w id t h  of s igna l  the 

s h i ft .  th i s  reason i t  is rather d i ffic u l t  t o  atta i n  t h e  frequency 

D i e l ectr ic  mater ia l  i s  a very essentia l  clement the antenna.  f n  one l ight  i t  i s  used to support 

the patch mechani c a l l y  from the var iat ion the m ater ia l s, i ts w i d th 

and othcr phys ica l parameters, we ean tune  the resonance freq uency.  w e  the 

d ie lectr ic  and cffe c t  ante n na. 

I n  our PIFA 

a p p l i c atio n .  In  

4.2.4. 1 .  

we u se a mm d 

& 34 w e  shown S 

w h i c h  i s  u s ed as 

to o b serve  t h e  

materi al  o n  resonant  fre q u ency for both h i g h e r  a n d  lower band frequency .  

Anso� COljlOialion XY Plot 1 2  

3 3 .  D ie l ectric size e ffect of PfFA for lower band 

of EJ ectrical and E lectronic East West 

base of our 

d 

HFSSDesign i 

36 
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i\llsofi CorpOfalion XY Plot 1 0  I IFSSDesigr.1 

3 4 :  lF�li>,�rrll' s ize effect 0 f PIF A for band 

I n  h band freq uency, return toss p lot shows that the  resonant 

w i th the i nc rease i n  

but not i n  a 

I n  lower band  

d ie lectr i c  m ateri a l s ,  Ho\\ ever. 

d id see an  ano m a l y _  

We k now if the d has 

and we a know that the q u a !  

of d We 1 11 bandw idth 

a l so 

( d i e l ectr ic  

w i th the i ncrease the 

3 5  3 6  

constant v a l u e  i t s  store energy more than 

p ro port io n a l  to energy stored t hat  i s  [ 1 5] 

we 

i t  

B u t  the qua l  factor i s  proport i o n a l  to ban d w idth ,  so u l ti m ately if we the 

d constant o f  

F i gu res 3 5 &  3 6  we 

t h e  

the p lot 

of E l ectrical and Electro n i c  

whi c h  i s  not  d e s i rab.le. As shown i n  

d 

East West 



In  

d 

e S1S 

Ar150ft COrpcrali01' XY Plot 1 4  HrSSDcsignl 

rnS 

3 5 :  S parameter for D ielectric constant 1 .2 

XY Plot 1 3  

3 6 :  S parameter for diel ectric constant 3 .2 

3 5  & 36 w e  t h a t  t h e  reso nance w ith the 

co nsta n t  of materials .  We however seen 

the i d t h .  Here we observe 

of El cctrica I and El ectronic East West 

increa s i ng the 

b u t  that  

constant w i l l  

I S  very 

3 8  
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4.2. 5. Coupling effect 

Cou p l i ng i s  a c r it ica l  physical phenomenon for the PIFA antenna.  By coupling we can increase 

the band w i d t h  of the antenna.  Coupl i ng effect can be i ntrod uced by add i ng capac i t i ve or 

i nd uct iv e load to the patch or gro u n d  p l ane . We i ncrease cou p l i ng by p l ac i ng the capac i t ive or 

i n d uct ive l oad very c lose to patch or gro u nd .  We can also p lace the two patc hes very c lose to 

each othcr. H e re i n  our  des i g n  we add an i n d uct ive load between two patches to i ntroduce thc 

cou p l i n g  effect. I t  i s  v ery i m portant becau se by ad d in g  coupling effect, varies its position and 

vary its width  and le ngth we can vary the band w i dth and tu n i ng the resonance freq uency .  I n  our 

design before add i n g  the ind uctive load , we observe in our return loss p l ot  that bandwidth 

resonant freq uency i s  low . A fter ad d i n g  the i nd uctive load we fi nd i mproved bandw idth which 

can be seen i n  F igure 1 7  & 1 9 . 

4. 3 .  Current field distribution on PIFA 

P ! FA s urface current d i str i but ion var ies for d i fferent w i d th of ShOll c i rc u i t  p l ate and a l so 

pos it ion .  The c u rrent d i str ibut ion is also d i fferent for d iffe rent  freq uenc ies .  I n  our d es ign P I FA 

the 3 D  p l ot o r  c u rrent  d i str ibut ion for d iffe rent freq uency is sh own i n  F i gures 3 7  & 3 8  . 
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Figure 3 7 :  Current distribution for O.9G H z  
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Figure 3 8 :  Current d istribution for 1 . 8GHz 
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F i gure 39:  Current d istri bution for 1 . 9 G H z  

Here we observe that  the source p in effect o n  the current d istr ibu t i o n  I S  high .  At 0.9 GIlz the 

current d istr i b u tion is s i gn i ficant at patch 1 w h i c h  was a targeted patch des ign for 0.9 GHz. The 

cou p l i n g  effect is s ign ificant fo r the lower leg at 0 . 9  G Hz.  At 1 . 9 and 1 . 8 GHz the current 

d i stri butions  s i gn ificant  ncar the source pin ,  their a lso ex i sts the cou p l ing e ffect but not as 

s ign ificant as at 0 .9  GHz. 

4.4. 3D Radiation pattern 

Three d i mcns iona l  rad i at i o n  patterns s how how much power is rad iated in a particu lar d i rect ion 

or in what d i rccti o n  the po wer i s  h ighest. This rad iatio n  pattern is measured i n  the far fie ld  

reg ion . Bas ica lly wc can see  from t h i s  plot that how much power i s  rad iated i n  d ifferent d i rection 

measu r i ng i ts d i rect iv ity. Here we show the three d i ffe rent  rad iat i o n  pattern for 900, 1 800 and 

1 900 Mllz 

Depal1ment of E l ectrical and El ectron ic Engi neer ing, East West University 40 
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Figure 4 1 : Rad iation Pattern at 1 . 8 G H z  
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Figu re 4 2 :  Rad iation Pattern at 1 .9 GHz 
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____ v 

From Fi gures 4 1  and 42 we see that the power ra d iation is high in d i rect ion normal  to the 

antenna plane.  From the fi gures we a l so see that the rad i ati o n  d i rectiv i ty is  ch anged with 

frequency. The d i rect i v i ty o f  the rad i ation patte rn for 0 .9GHz i s  less comparat ively 1 . 8  and 1 . 9 

GHz which i s  shown i n  F igu res 40, 4 1  & 42 . From these figures we can a l so calcu late the 

d i rect i v i ty . 
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r 

J .  

i n  th i s  patt the we u se our p roposed antenna  to des ign a p h o n e  i n  an eye fram e  . .  We 

in trod uce the pro d uct  u s i n g  a sma l l  form factor PIF A in  the handle  of the  eye fra m e  w h i c h  we h a ve 

not seen in the m arket.  W e  want to the w h o l e  system i n  a s i ng l e  eye There 

are many issues t h at m u s t  be cons ide red  w he n  w e  s u c h  a n  i n teres t ing  product.  The issues w e  

to a rc :  how w e  the mob i le I C  c h i p s  i n  a s m a l l area, how d o  we red u ce the  

battery s ize a nd i t  i n  the s m a l l  area, w h at should be eye and eye frame mater ia l s . 

.Here u p  a d i s p l ay i s  i mposs i b le, w hat is the  a l ternat i ve to the d isp lay .  I n  thc next 

we try to a n s we r  q u est ions  p ro v i d e  an 

p roposa l  for the  eye m o bi l e  phone.  

1 .  Design a mobile systenl in eye 

v i ew o f  the c i rcu it and  

Here we d the basic b lo c k  mobi l e  A m o b i l e  p h o n e  genera l ly 

• A N etwork U n i t  that  pro v ides  con nect ion to var ious networks,  e.g. B l u etooth and 

WLA N, b roadcast i n g  fu nct ion a l it ies and locati on-based 

• A RF u n i t  that c o n s i sts of RF s witch and  

(GPS). 

• A power contro l u n i t ,,:vh i c h  a battery and b attery contro l  

• A pp l i cati o n  u n it w h ic h  cons i s ts of 

d e v i ce a nd s o  o n  

• An external  memory u n i t  

keyboard , d i sp camera , U S B  

Our proposed eye 

is p roposed here 

mob i l e  w i l l  con s i st of o n l y  call rec e i v e  and d ia l  r e l ated features . No d 

t h i s  I for m  factor struet u re so the on how a n  i nd iv i d u a l  

senso r  

a 

a 

a c a l l .  So we i n troduce here a vo i ee sensor part .  T h i s  pa lt 

sw itch for the vo ice  sensor .  When a nyone wants to ca l l  act i v ate thc vo ice  sensor 

d e v ice by the ON/OFF at  sw itch and then say out the w h i c h  w i l l  be recogn ized by 

the vo ice recogn i t i o n  s o ftware i n  the  I phone .  Then p u s h  another  sw i tc h  wh w i l l  be u sed to  

c a l l  the d i a led  n u m ber. 1 n  here  we a l so propose to pro v i d e  some p o rt u se 

keyboard ,  externa l  and  d is p l ay .  W e  p ropose t o  use here SOC on e h i p) tec h n o logy 
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lUse without this it is impossible to all the ICs a factor. we do not 

Jose to use any external memory network. Such application which uses power will not 

:1 this application to help reduce the battery The Architecture view o ur propose 

Ile mobile is given 43 . 

43 : Architecture view of our propose Frame mobile 

(t section we a brief description about SOC, battery, frame material standard and 

to construct the propose design. 

5.2. Frame and material 

90n1m Om.m 

Figure 44: Width and length of Frame Leg 

length of should be about at l east 90 mm or In our proposal 

in the first half near should at least 1 4mm, as shown i n  
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\. antenna we use a plastic material with dielectric constant 3 .  Most of the eyeglass frame 

�rial s are poly carbon which dielectric constant is 2.9 to 3.0 .  

5.3.  Base band 

� band is the Heart of any Mobile Phone. In normal mobile cell phones, base band of the phone 

Power energy management system, Audio management system, Memory, RF processor and 

hcation Processor. We need ICs to control the activities of all the different parts and manage 

� coexistence. Now a day the cellular mobile uses the technology which called system on board 

re separate processors exist for separate Unit. Because of this requirement our mobile can 

)me very large which is not possible in our design as the avai lable real estate in the eye frame is  

I I .  Here we use system on chip technology where all the IC for different units are embedded in a 

;le Ie. So this save area and that is suitable for OlIT proposed mobile system. In Figure 45, we see 

:xample of System on board and comparison with system on Chip technology. Here we see that 

em on chip requires very little area as compared to System on board. 

Processore 

Bios fl ash C h i p  

1:' I nteg rated Ethern et chip co 
0 

.0 
c:: 
0 I n teg rated aud i o  codec ch i p  
E 
2 
en 

B i os fl a s h  C h i p  >-
U) 

Mem ory 

H i t  s i n k  

Figure 45: Difference between system on board and system on Chip 

= (System on Chip) technology is a very novel technology which is yet to be mature. A typical 

:em on chip is not only a chip but it is very much like a system. The SOC has hardware and 

ware element [ 1 6]s, hence, SOC = Chip + Software + Integration 

SOC chip includes: 

• Embedded processor 

• ASIC Logics and analog circuitry 

• Embedded memory 
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J� Softwa re i nc l ud e s :  

.. OS, c o m p i ier,  s i m u l ator, firmware,  d r i vcr, p rotoco l stack I ntegrated d ev e l opment  

o the  

.. (debugger, l i n ker, ICE) A p pl icat ion  asse m b ly) 

.. The  SOC I n tegrat i o n  inc ludes :  

.. The whole  system so l u t ion 

.. consu l t a n t  

• Tec h n ic a l  S upporti ng 

o ffered by SOC techn o l ogy i n c l ud e :  

I )  H s i n c e  a l l  the c i rcu i ts w i J l  be o n  a 

Sma l l e r  space 

lower  m e m o ry 

4) I I  re l iab i l i ty; and 

Lower co n su m er costs .  

eh 

In o u r  proposed d e s i gn we have n o t  provi d e d  any appl icat ion  u n i ts c a me ra o r  v id eo p laycr. We 

a lso have not  pro v i d ed any LC D d isp lay .  Here i n  a p pl ica t ion processor we need a ny 

graphi c/v i d eo acce l e rator a n d  a lso in memory area we need very Low memory because w e  don ' t  

provide a ny opt i o n  w h i c h  n e ed h igh memo ry l i ke camera , audio & video p l ayer  and LCD d isp lay. 

H e re we an A S IC w i th A SIC me a n s  A p p l i ca t i o n  

Ci rcu i t  wh i c h  I S  an IC for c lls to m i ze app l icat ion.  Here w e  

a v a i l ab le  in  n o r m a l  m o b i l e  

the  a l l  

A n  I e  i s  a very sen s i t i ve d e v ice wh ich  m lls t  b e  packaged for p rotec t ion .  A typ i c a l  d ie i s  

a re 

very sma l l .  Its packag i n g  i s  4 or 5 t imes  the  c h i p .  Hence needs a a rea.  In o u r  

propose app l ica t ion  the a v a i l a b l e  area i s  sma l l  so opt imizi n g  on the  s izc i s  c r i t i ca l .  H ere we 

propose to li se  CSP (C h i p  sca le  package) tech nology w h i ch a very sma l l  The 

area i s  around 1 . 2 t i mes that  the Another c r i te r i o n  to q u a l i fy these a s  

CSPs i s  that  t h e i r  b a l l  p i t c h  shou ld  be no  more than ! m m  
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.6 mm 

46 :  Typical Chip size before & after 1J'""""'fo,,", compared with a coin 

.re 46 the cornp8ln the chip after lJu,,'�a��,", and "'"+"' .... ,, lJa,,'�a��,", of a CSP 

19uration IC 

5.4. SIM 

[ means subscriber identity module, which we can simply say is a communication identity 

lule a user. S1M card c ontains a unique serial number, internationally unique number of the 

user (IMSI), security 

ted to the local network, a list 

al use and PUK for unlocking) ( 1 7] .  

and i nformation, temporary information 

serVIces user has access to and two passwords (PIN for 

a small memory chip which contains all the 

vant information which we above. The structure SIM i s  shown figure 47. 

Care Body 

Table 2: SIM card standards 

Chip Metal contacts 

r 
Su bstrate 

Figure 47: Internal 

I I 

Bond wire 

of SIM 

Mini-UICC 

H otmelt 

re is  three standard of SIM card. These standards are shown in Table 3 .  Our propose design 

)an use micro S I M  which is  very small form factor and suitable for o u r  proposed eye 
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. mobile. In Table 2 there are some information on the standards of SIM cards. The table 

lrovides information on various SIM card dimensions. 

5.5.  Battery 

5 .5. 1 .  Power consumption area 

ry and its size is the one of the main concern of our proposed design. We have earlier 

ssed a typical multimedia handsets block diagram. A breakdown of the power consumption 

fferent components in a typical multimedia mobile phone is given in Table 3 [ 1 8] .  

Table 3 :  Power consumption i n  Cell Phones [ 1 8] 

Subsystem application A�lication energy distribution 
NV Transport 4.4 % 
Video Encode 9.9 % 
Audio 1 5 . 5  % 
Modem processing 9 .8 % 
Multimedia 39.5% 

Modem processing 8.3 % 
Receive 5 . 0 % 
Transport 8 .2 % 
Memory 1 9.4 % 
LCD Control 3 .7 % 
LCD driver 1 3 .9 % 
Other Peripherals / units 2 %  

lrding to Table 3 we see that the maj or power consumption is in the application units, which 

ist of Modem processing Multimedia, AN transport, Video & Audio encode. The total 

�r consumption by the appl ication units is 39.5 %. In our propose eye frame mobile system 

id not include any application part, hence most of the power dedicated for such areas will be 

:l. However, there exists audio part for calls receive and dial . S o  if we here take out the 

cation part, excepting the audio circuitry, we can save 24 % of the application power. We 

observe that the power consumption of LCD is 1 7. 6  %. But in our proposed eye frame 

Ie there is no display, therefore we can save 1 7. 6  % power consumption. Another high 

!r consume area is memory, which in a typical phone can consume up to 1 9 .4 % of the 

ry power. In our propose design there is no external memory. Also, there is no display, nor 

player, nor video device, all of which require huge memory. But some internal memory 

tment of Electrical and Electronic Engineering, East West University 47 
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such as cache), wi l l  be req u i red,  such as in the CPU and voice sensor cash & register memory 

That i n ternal memory consu mes very l i ttle power. Therefore, by remov i n g  any external memory 

'eq u i re m e n ts, we can save appro x i m ately J 4% Energy . In our  pro posed des i g n  we use sy stem o n  

: h i p  tec h no logy. The S O C  saves s ig n i ficant amount o f  power i n c l ud i ng power saved d u e  to 

lbsence of i ntercon nect bus .  If we sum a l l  the power saved, we can red uce power requ irement by 

lpproxi m atc ly 5 8%, which  means power need for our propose design w i l l be 42% of norm a l  

m o b i le system . We know that t h e  power consumption i n  standard CMOS c i rc u i t is  dependent o n  

speed, w h ich i s  g ive n  b y  

P = axCeff x y2x f 

There fore one way to red uce power i s  to reduce the operat ing frequency of the c i rcuit .  I n  our 

proposed design we don't  need h igh speed fo r faster p rocess i ng, as w e  do not have any advanced 

feature such as MP3 or v ideo proces s i ng req u i rements . .  So by lowering speed we can save power to 

con sumption .  

5.5.2.  Battery type 

There are va rious types of m o b i le rechargeable battery that are avai lable i n  the market. In tab le-4 we 

ment ion severa l c o m m o n ly u sed rechargeable battery w ith the i r i m portant characte rist ics .  From the 

d ata we can say the U- ion polymer spec ifical ly the Li  -ion Phosphate has the des i red characterist ic 

which best  s u i ts our pro posed des ign . Ni based N i -Cd battery was the fi rst to be ava i la b l e  i n  the 

market. I t  has severa l d i sadvantages fo r which we have not se l ected th i s  battery . Some of the 

d isad vantages are [ 1 9J ,  

• Low power dens i ty 

• H ighly toxic material, very bad fo r e n v i ro nm e nt .  

• R e l at ive ly high self-d ischarge - needs frequent rec harg ing .  

• Re l at ive ly heav i er 

• I J igh m a i ntenance need 

• H i gh fro m factor 

rOI' above reasons, the demand for N i  based rechargeable b attery is d ropping day by day . L i- io n  

polymer battery i s  the fastest grow ing battery system; i t  offers h i gh-energy dens ity, low we ight; low 

from factor  it no need to mai n tenance and it  has low toxic ity . For these reasons L i- ion based battery 

is  ga i n i ng pop u l ar i ty very q u ickly.  The Li- ion  battery is  best  su ited for our  proposed eye frame 

m o b i le ,  which meets o u r  need low tox ic i ty, h igh energy d e ns ity and low weight .  Another important 
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Ir is battery life time . To increase the life time of a battery we need to use a battery efficiently. 

efore, good and efficient energy management is needed. 

Table 4: Characteristic of Commonly used Mobile rechargeable battery [ 1 9] 

Nickel Nickel Li -ion Li -ion Li -ion 
cadmium Metal hybrid cobalt manganese PhosRhate 

imetric energy 45-80 60- 1 20 1 5 0- 1 90 1 00- 1 3 5 90- 1 20 
ity (Whlkg) 
nal resistance 1 00-2001 200 - 3001 1 50-3001 25- 751 25-501 per 

) 6V pack 6V pack Pack per cel l  cell 
1 00- 1 3 0 pe 
cell 

e l ife 1 5002 3 00-5003 3 00-5003 Better than 300- > 1 000 
5 004 

charge time 1 h  typical 2 - 4 h  1 .5 - 3 h  1 h  o r  less I h or less 

voltage 1 .255 1 .25 7 3 .6-3 .7 V :, Nominal 3 . 6v 3 .3 V  
minal Average) Average 3 . 8V 
i current peak 20C 5C < 3 C >30C >30C 
result 1 C  .5C or lower 1 C  or lower 1 0C or lower 1 0C or 10V\ 
'ating Temperatun -40 -60 °C -20- 60 °C 
;harge only) 

ntenance require 30 to 60 days 60 to 90 days Not required 

ty Thermally Thermally Protection Protection circuit recommenc 
stable, fuse stable, fuse circuit 
recommended recommended mandatory 

unercial used 1 950 1 990 1 99 1  1 996 2006 
e 
icity Highly toxic, Relatively Low toxicity, can be disposed in small 

Harmful to low toxicity, quantity 
environment should be 

recycle. 

ternal resistance of a battery pack va ries with mAh rati ng, wiring and n u m ber of ce l l s. Protection circuit of l ith i u m 

I d d s  about 100mW. 

Ised on 18650 cel l size. Ce ll  size and design determines i nternal resista nce. Larger cel ls can have an im peda nce of 

nOh ms, 

'cle l ife i s  based on battery receivi ng regular  mai ntenance. Fai l i ng to apply periodic fu l l  d ischa rge cycles may 

ce the cycle l ife by a factor of t h ree. 

'cle l ife is based o n  the depth of discharge. Shal low discha rges provid e  m ore cycles than deep d ischarges . 

Ie traditional nominal  voltage i s  1. 25V; 1 . 2V is m ore commonly u sed to h armon ize with l ith ium-ion (3 in series = 

) . [19] 
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5 .5.3.  Battery size 

iize of battery also is critical given our small form factor for our proposed application. The 

al Li-ion battery size is generally 40X 40 mm [20] . Therefore, this battery is impossible for use 

r propose eye frame mobile. However, there is also available Li- po lymer battery which has a 

small form factor, which can be quite comfortably used in our proposed eye frame mobile. Here 

ssume need of 42% power of a normal cell phone battery . The power required for a normal 

ry IS 

3 .7 * 650mAh = 2 .405wh 

he power need for our propose mobile is 42% of normal battery that is 

2 .405* 42% = 1 . 0 1  wh 

! don 't change the voltage, the current for our proposed design is 

1 .0 1  wh/ 3 .7V = 273 mAh 

·efore, for our proposed eye frame mobile, we basically need a battery which needs to support 

er of 1 .0 1 wh or 3 . 7  V and current of 273 mAh . .  According to EEMB Company (address), such a 

!ry will look like the one in Figure 48.  

Figure 48 :  A typical Li  - polymer Battery from www.XXXXXX 

company is one of the largest battery manufacture company the battery in Figure 48 has the ID 

D 1 250 (www.XXXXDXO). 

battery thickness is 7mm, while the width = 1 2mm, length =50mm and weight 7gm. Battery 

�nt rating is 3 5 0  mAh and voltage is 3 .7 V. So this is the battery which we can adj ust easily in 

Jropose eye frame mobile 
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6. DISCUSSION AND CONCLUSION: 

.n th is thes is  we des ign a s m a l l  fo rm facto r tri band PIFA fo r m o b i le app l ications .  Our  des igned 

PIF A bandwidth supports T -G SM900, GSM 1 900 and GSM 1 800 .  However, i t  does not support 

the u p l i n k  frequency of GSM 1 800.  We particu l arly des igned th i s  PIFA to support our  p roposed 

app l ic at ion,  wh ich is an eye frame w ith mobi le ce l l u lar  p hone app l icat ion .  In  t h i s  mechan ical 

des ign we have l i m i ted l e n gth  and w id th w i th in  wh ich the complete set of features of  the phone 

lll ust  be acco m mod ated . We know fro m our ana lys is  that if we were to i ncrease the length o r  

ground p lanes the band w i d th o f  the antenna increases. Hence, we could have succeeded i n  

supporting t h e  u p l i n k  1 800 if w e  could have des igned a very l o n g  gro u n d  p lane. Also w e  have 

used h i gh d ie lectr ic constant mater ia ls  w hich we t hi n k  also respo n s i b le for the bandwidth 

problem.  H e re i n  analys i s  p att we d id not analyze the effect of d i e lectr ic mate rials h e i ght, nor 

the short and source p in posit ion, as  i t  i s  v i rtually fixed fo r any part icu lar appl ication . The 

period ic ity of the antenna resonant frequency with changes in i ts d i me n s ions  meant too large a 

variat ion in antenna parameter wou ld res u l t i n  an unpred ictable shift i n  the antenna performance. 

We had to therefore study the effect of d i fferent parameters by using smal l incremental  

variat ions.  We also wanted to i mplement  our antenna d es ign and test i t  in  a lab,  however, d ue to 

lack of mate r i a l s  and l a boratory support we d i d  not manufacture the proposed PIFA design.  
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7.  FUTURE WORI( 

Our d c s i g ncd P I FA antenna was not a b l e  to su pport the tri band featu re. The s i m u lated res u l t  o f  

th e antc n na showed that t h e  antenna d o e s  n o t  support the upl ink frequency of GSM- 1 800.  The 

ncxt step for th i s  thes is is to mod i fy the antenna to support the upl ink freq uency of 1 800.  Based 

on our experience, we bel i eve th is  can be ach ieved in a short time. New generation d evi ces w i l l  

al ways seek designs w h ich w i l l  al low w i l l  b e  very easy t o  carry and a lso b e  sty l ish .  Therefore, 

we propose this  eye frame w i th mob i l e feature. We have not been a b l e  to lo cate s i m i lar designs 

in the industry, we believe th is  w i l l  be a very promis i ng prod uct. I n  o ur pro posed des ign, a l l  

p arts are ava i l ab le  except t h c  S O C  ch ip,  w h i c h  has t o  be c llstom des igned.  
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