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ABSTRACY

The project s about the design and construction of z mwobile cell phone

-

gharger. The device is designed o charge differen %)!;ii’ds of mobile phones knowing
hey have different powsr vating, The device has m HONESSS imer which
reaponsible for charging and monitoring the voliage level of the battery which rest the
maximun reguirernent for the coll of the mobile 1o be charged.

The ool supplying the fnput voltage is backed up with a charging cireult so
that it could be charged from the AU roains sepply (0 regain s voltage capavity, The
cutput of this device can be used o charge any mobile phone sinee it s variable,

This design will go a long way o help mobile phone users in the rurgl areas
where thers is no electricity and also in the cities when ever there i powsr fatlure

Because i gives mobile phimes 3 special backup.

o
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CHAPTER ONE
18 INTRODUTION

Basically . Engineering 15 sil sbout invention amd making life convenlert for

Hving of mankingd varving from povision of elecirichty, ieleconynunication o
mention but & fow and 2t affordeble rates. Today oven the smallest company can
conduct global busivess with the vight equipment, Laptop computers, celfular

phones, fwo-way radio are no longer hisuries for fop exenulives or mega

companies, they wre necessities onsbiing workers at every lovel o produce

Sinve the invention of the TRANSISTOR in 19480 the size and power

A
%

consumption i clectronic cquipment has drastically reduced, Many types o
glectronic equipment which have been operating on madn supply were redesigned

to operate on batteries brought 1t o the Held of batlery use in the socisty,

Batterigs  designed  fo power obile  squiprment seldom perform o

manufacturer’s standards after the frst fow uses, s weakpess that can render the

vy

host business too! in the world useless, Because of this increased use of mobile

technology, rechargeable batteries have accounsted i a larger share of the battery

C/?

narket in recent years and bave become a muHibiilion dollar business,
Hatieries are o dependemt commaodity, useless withont chargers, Many

chargers are so inefficient; they actunlly destroy the batteries slowly, or contribute

.~

1o performance probloms that bave beoome the nemesis of poriable conveniencs

Charging of the cell phone battery is 3 big problen while wraveling as power

-~

supply source i3 not genorally sccessible. I the ool phone is switthed on

cominponsty, 115 battery gogs flat after 3 while making the cell phone useless, a

distance from the

fully charged batiory become necessary especis




1.3

negrest relay station increpses. A way 1o reple mei the iost of the cell phone

Y
- < ¥

battery during the time of operation brought the goe ”; for a battery charger.

v

A well designed charger must be able to char

>

gor faxt, ensure g long ke and

many cireles hefore the battery becmme unservic vab

This i what has led 1o the design of this projoct, a2 12V mobile cell phone
charger that provides the benefit of a condittongr, The HUNES3S dmer monitors
voitage amd current fovels as the celiphons batiery is being charged, adjusting the
charging algorithm fo condition the batiery through oul the ontire process.

Wher charging is complete, 2 light emifting dicde (LED) iHominates and the
charging balts awomatically, delivering the battery In peak condition without
overcharging, 1F the battery s left on the charger, the charger will malutain

batery’s violtage level using a proprietary process. This allows the batteries o he
et on the charger Indetinitely,
The ¢l phone charger would be compact and velatively cheap for svery

mobile cell phone owner 10 have at home and do awey with the stress of looking

for where to charge the phone while rosin supply fails, insivad one can

N

i

convenientdy charge the phope anvtime, anywhoere, sach time the charge leve

tow, This will saves cost,

ORIECTIVES OF THE PROJECT

This design work s aimesd st designing a mobile cell phone charger sultable
for charging any brand of mobile phowes and purposely to solve the problem of
phone charging faced by every phong users in the raral evvironment where there

is o cleptrification or in an ares where power supply §s uregubar,

&3




This designed project work will remendoushy

;?;'L‘an.ibfi suobite phone business
operators in the rural arca as well as in the oitfes %wi,ai s this charger would be
ever seady andd reliable, as long as the power sowee is giving out the re egyired
vodtage. should it vun down, it can be charged from the AT mains throu igh the

charging cirenit designed for i

LY CONTRAINTS OF THE DESIGN
The maior constraints faved during this work were the  mathemasical
representation, formulation and caleudation of the valoe of various componerds used

in this desi

# owhich mast be practically mansferred :mo construction as mesting the
puspose for which this profect work was designed. B is also necrssary to state hers
thit a battery compatibility problem was encountered singe the battery sixe required or
fit for this project bas 1o be custom made. During this design analysis, the follow ing
faotors were considered.

- sost of design

- itw suttability for the purpose of design

- egse of maintonance

- size and stmplivhy

- retiabifity and availability

- Modifications and efficiency.

e




CHAPTER TWQ
28 LITERATURY REVIEW

U BATTERIER AND CHARGERS

Why the need for a charger?

Teo understand the reason why a charger is necessary, takes a glimpse inio the
history and working of o batter

A battery 15 a combination of chemicsls that are devoid of excess ene srgy in
their natural state. However, these chemicals are capable of storing and releasing
energy through chemical reactions. Energy sioring tons are generated by an influg
ot electrons, When they gre released, electrisity is gzoersted, excess electrons are
consumed and the battery slowly deterfories 1o s natural stats

A batiery consists of two electrodes, a positive anode and a negative cathode,
with 2 porous separator in between, I the cloctrodes contaol sach other. the
battery shorts out and becomes useless, The slectrodes and separgtor exist i an
electrolyte solution that has an inhial conventration of inns that supporis the
chemical reaction rate and provide s medium for ion ranspost,

As batiery is discharged, s internal clectrochemical provess resulia in travsfor
of fong from one electrode to the other through the electinlyte. When the ba sty is
charged the process is reversed and the lons wavel in the opposite direction.
Puring this electrochemical process, each electrode goss through a chemical
seaction that generates thess lons at one electrode and consumes thers @ the
opposite electrode. How well this process is carried ont has an offest oo the

&

overall performance of the battery 151




2.2 FAUTORS AFFECTING BATTERY PERFORMANCE
221 EASE QF MOVEMENT OF 1ONS:
The chemical reaction rate at the electrode thal s comuming ions is Hmited

wonceniration i< relaied 1o how

by the concentration of the lons at s surface. This
well the tons are able 1o muve through the supporting electralvte and separator, 1
he fon concentration across the surface of an elecirode is uneven, the chemicsl
reaction vate will not be uniform leading o the development of dendrites:
outgroovtls of material from the elecwode. Unchegked dendrites can eventually
groow through the separator and the electrode can come into contact shorting ouwt
the battery. The charger addresses these problems by preventing dendrite buiid up

and mainia i'?i'i!?. e¥en ion concentration.

S22 CRYSTAL STRUCTURYE OF FLECTROBE:

Fine grain structure rodoves intgrnal resistance and incrvase thy surfce arean.
Under extended, low current condition the slower chomical reastion rafe can causs
the size of the orvstals w increasy reducing the surface arcs por unil of vohame and
a potentinl drop in overall battery capacity and ap Increase o infonal
resistance. This increase o futernal resistance wil] resudt in lower battery capacity,

Until recontly, omphasis was placed on the improvement and musification «
batteries. Original squipment manufaomrers {OEMs) wany to replace their nickel
cadnsiem (NICd} batierios with lighter, higher- capacity, and most importantly,
religble buttery, Battery research in rocent years has developed picke!l metal
hydride (NimH) batteries, Hithiom-ton (Li-ion} battevies snd 8 few uthey smaller

plavers, However these improvementa are not without drawback, high cost, short




$

i spite of the emergence of these new battery types offering increased power

3

density, MiCd batiertes etill hold the lons share of the market and will continue to
do 50 berause of cost, poteniial life cyveles and e uvm performers. Although it s

>

true that they can Jemonstrate problems such as § {13 memory effect which reduce
charge capacity and cyele life with proper handling and charging, Nicd when not
i use regularly developed dendrites (thin conductive erystalsy causing bvternal
short chenits end premature battery fallure fong hefore the 800 - 1000
charge/discharge cycles claimed by most vendors. Sometimes, this dendrites can
be sieared by applving a brief high current char rging pulse 1o individual cells but
oo dendrifes have begun to form, they will typicaily reocour thereatter
secondly NiCd battery when nol used regulardy developed dendrites (thin

saductive orystalyl causing internal short oircuit and premature battery fathue,
tong before the 800-1600 charge/ discharge cveles claimed by mwost vendors
sometimes this dendrites can be cleared by appiving z brict bigh current charging
pulse to mdividual cells but once dendrites have begun to form, they will typically
recuy soon thereatter, MiCd can continmue their rolz as the atfordable. rechar rgeable
workhorse, Chasnical reaction of NiCd is:
INIO (OH) + Cd H2H20 - 2MUOH) 2 4002

Lastons are a type of rechargeable hattery commoniy used in consume

clectronics. They are currently one of the most popular tvpes of batier ry, with oue
of the best energy to welght ratio, no memory offest and 2 slow loss of charge
when not i ese. They can be dangerous if mistreated, bowever and unless care is
taken they may have a shorter Hifospan compare t other battery types, Li-ions are

(e

Highter, small and mohile and & does not sulfer *:s:nms’v effect, it alse has 3 low

.
R




A unigue draw back of the Livion is that g i%ﬁ%?{mf‘z is dependent upon aging
froms time of wanufsctwring {shelf Hife) regardiess i weather it was charged and
ot just on the number of charge/discharge ovelss. This makes Li-ions baseries
noxt suitable for back up application compared 1o Jead acid batteries. Li-ions
batteries are not a5 durable as Nickel Metal hydrides or Miske! Cadmiom designs
and can be exiromely dangerous i mistreated and they are usngily more expensive

&l

L O+ 003Gy 0 Ch+ L Cofll

Fronicatly, sven though OEMs improve and releass new products every year, little

sttention i pald o the charger, This “litle companion box” that comes with this

products may be the cause, and eventually the solotion o many of this battery

sh

OHCOon

oy

2s.
For mrofessional users of all portable products, dependsble batiery powser is
critical to staving on job. A suitable charger was developed i response o the

fustration heard from the field, Puldic safety, government. military and utibity

provfessionals, service alike has asked for 4 solution 1o batiery woes that hinder

produciivity and compromise safety, The charger was desigoed (o provide a new
' . oy

wwchanlogy thit not only charges more efffciently and thus faster than other

products but that provides o dependable, masimum capacity churge every time

while exiending batiery e,

I TRICKLE CHARGER

The standard OEM {Original Equipment Manufachiver) or consumer - priced
hattery charger is 2 constant curront trickle charper. A wickle charger operates by
delivering a stzady, low level, positive curvent thr as long 95 1 is connected in g

¥

sowver supply. fons are genersted at one slectrode in battery celf and must move 1o




¥

the other elecirade, H the carrent 18 sustained over g extend ed period, the lons

Concentrate on one Side and creste podarization whic uses bewt generation,

oy

inadequate charging canae ity and a shorter e for % battery.

¢
This slow “overnight charger” relies upon the user to st them when the
batiery has reached is maximum sapacity. They generally charge 2 battery fully in
about ten howurs. Thev are nexpensive and simple o design by they do not

optimire the performance of the battery. fn fact they actuatly contribute o

premature disposal of the batteries. The low charge mie allows the chemical

}%

reaction 1 be Incalized on the ole eirede surface feads i o dendriie growth, There

©“r
g

e
s

migh lkelihood of nver charging and in case of WiCd and Nin, fage
eprassion or “memory effect”,
Memory effect is the great mposter” that causes promature dismiss of

batteries. When NiCE batterics ase oot arged before they gre fully dis charged,
electrodes passivate, decreas ing the ability of the cells to acc cept a charge. When
battery ix repeatedly charsed without being fully discharged, operating thne and
performance deleriorates and it apprars 1 die beftwe Hy time, Most electronio
squipment will stop ope ating before the battery can reach a o woenough percell
voltage 1o recover the voltage depression, so fow batteries are figd ty discharped
bafore they are recharged.
Mast OFMs upgrade fass chargers operate by fmoreasing the conatant current
5

rate, charging the bagtery In only ren or three howrs,  They either have

&t ,., ~ e

ridimentary chrouliry that serminates when the batiery is fally charged or they

i

decrease the charge current when the battery reaches u certain voltage, usually
abowt BO% - 90% charged. Howeve charging @ a high constant current rute

tunores the electrochemical process within the battery, which svertime caases




significant deteriovation, shvilar or worse than that caused by the irickie charger.

The resul 35 reduced capacity with each char untimnely wear down and

abbreviated life oyele for the battery {5].

24 PULBSE CHARGER

Palse-charging, introduced in the 19605, was the first improvement (o the
copstani-current rickie charge. Pulse charging operates on the principle of s
urging power o the batiory in pulses of electrical current. One second pulses of
ponver are intersporsed with rest perfods lasting » fraction of a second, interrupting
the pulse current gives ious g chance to diffise and diswibute more evenly
throughout the batlery and returns to normal lovels routinely, thus reducing aome
of the negative effecis of wickle charging. Although ¥t was developed 1o address
the chemical process of batteries, pulse charging still lgnores the chemical
reaction amd physical phencmenon taking place in the battery. It provides short
term fixes, Le, charged batteries, but the costs are heavy, shorened battery 1ife and
shorier charged oveles which wauslates ndo inadeguate power 10 support
equipment o the recommended duration,

The second generation of pulse charging emergeed in thel®70s 10 counter the
problom of recharging batteries tha have not fully discharged. This method use
oufy in sefocted commercial charger augments the rest period by adding g showt
negative discharge mdse interspersed with the positive charging pulse,

Podrazhansky, a Bussian immigrant with g backyground in elecirical and radio
frequency engineering was basy searching for a solution to the problem plaguing

his  rechorgeable  batteries  when  he developed the DEW  technolog

Podrazhansky, advanced  charger technology’s vige prosident of research

4




discovered that the ¢ aegative discharge in pulse w.ﬁgzsm ca cavse negative effert

e the reverse direction. Stugle. high magnin da aegative polie cause ion

fransportation problent in the negative dirpction as j«.wi’i a5 excessive discharps
the battery, which increases of harge thye. ?{;e;’ir;z;:fhz‘iz;zisk}' found that appiyving oven
shorter, multiple, segative puSlses with g b gher magnitude sliminates charging
problems and actually  henefits battery chemisiries. The higher magniude
discharge pulses are inher ently focused bn the ares of dentrides and help 10 remove
them, When alowed to bajid ap, dendrites can short-cirouls hameries o Hectrodes,
The brief high carrent rapidly balances the o concentration andd iniproves the
arysialing structure of the olectmdes, In NiCY batteries, the curren momeniarniy
putls the battery voitage down, resalting in a reversal of voitage depressinn,

Fhe boproved balncing of jon concentration leads 1o an efficient charge
process that enables higher charge currents, viglding the shostest charge imes
possible and sctually conditios nring battories as they & ¢ charged, eliminating the
need 1o discharge first,

ocomchusion, the charger s designed ¢

glectrochemical process and composition of

o e

which can charge 2 MiCd cellubar phone baitery in a5 litke as five min HEes

provides the break theg sugh in battery charging awaited by g mobile winrkforoe] 8],




CHAPTER THREE

JRETATISTICAL ANALYSES OF CHARGING Ré’;’i%}ﬂi}%‘;}%ﬁ?ﬁ’{: 3

YVAREOLS

The basic charging requirements for

viftage and the charging

=

i
-""\
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o

project work.

The table below shows the

charging regnivement.

BRANDS OF MOBILE PHONE

the pell of mué:»

k. This analysis represents the immediate £

o
s

tinthe d

oy

different brands of mabile

=3
:.?

o phiones are

> the charging

A whose oritical statistica] analysis forms the basis of

esign provedures of the

ey and the specified

Table 3.1 shows charging requirersont for brands of mobile phones.

Mobile phone brands

Charging voltage (V)

: Mokia 37 ERN
Samsung 3.0 THO
Rird 5.4 LA

Sagem

4

Y

s

Trivm

L

~3

SonyEricson

- Motorola 3.8 378
Weo 4] S5
Fricson 3.7 355
Sy SA NiES

i
T4
o

Phitips

$n

8

484

1420

Supermasier 3:
Sendor S0 3




Aleatel T i

- Sharp 38 A

Siemen 5.4 A

A3 3.4 G54

ek

Panasonios Y 430

3.3 BESIGN ANALYSES.
This chapter primarily deals with six major sections: {13 The power anit {2}
voliage sensing unit (3% regulation unit {4 The Chiput andt {3) upper Himit {8}

bwwer it

P&ij o
ALl g"”‘ Upper
Maing j i

i 7y Yoliage |1 Regulation
oy SERSING it

. B unit
Batiery i - :

Recharch

abie i
N { Lonwer t

ouiput

faaannrnn,

M LI AP
Hivit

Coraann

Fig, 3.1 CIRCUYY BLOCK DIAGRAMS

M
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L1 THE POWER UNIY

The power pack s just & unit in the system that s responsitle for voliage
eomversions Huough the use of tanstormer, r&ctiﬁc::zié%m, through the use of diodes
and filtoring through the use of capaciiors.

Transformers could casily be defined as electrival device that is responsible
tor the conversion of energy from one level to the other at the frequencies {voitage
transtormer), There are other types of tramstormer for different porpose e current
transformer e.te. the voltage transformer could elther be a Siop up oy step down,
depending on the Burn rauo between IS primary and sovondary windiogs but fr the
purpose of this project, & step down transformer domsstic type 15 used since the

vy
53

energy level s charged from a higher Tevel to a lower foved {220 — 123}, ot the aamp

frequency of 3ha,

The veetitving unis, consist of four diodes connscted together 10 form 5 bridge
rectifior and its work s to convert e voltage from the gansformer into a pulsating DO
voltage, The reason behind choosing a bridee rectifler over the other Dype
untike in the othor arey, smaller wanstormer would be required for the same 3
hecause 1 utilizes the transformmer ootput (secondary) contingously and no centre 1ap
transformer is required

The fliter chpuitry performs the aperation of removing the fluctuations o
pulsating {vipples) that might be present in the output vollage from the rectifier
Though there has not been any filter that had boon able to completely remove ripples
sesnciated with reciifior outpst, but it can be reduced to the minbma and that is what

the filter nued in this prodecs work has been able to achievel !

e
f—
N

A vypical ciroult dtagram of a power supply a5 used for thiz project wark is shown
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Figure 3.2 A TYPICAL POWER SUPPLY CIRCUIT

312 MODE OF OPERATION

Whan power is supplied to the prinsary of the transformer from the maing
{PHUN} due 1o matual 'induction between the windings of the tansformer {primary
and seeondary windings) on the same core, voltags s induced in the secondary and it
is given as an outpit at the seeondary winding, This st swings abogt 3 poing,

thereby having positive {(+ve) and negative {~ve) half cyolen, Dring the st posiibve

hatf cyele, termingl T of the step down transformer secondary i3 more positive and
tevoinal U is negative, thereby enabling dindes DY and D33 1o he forward Plased and
[0, B4 are reversed  hence current flows through point TABEFDOM it is as shown

During the frst negative oyeles, the secondary terminal U becomes mors
positive compared to T and so | dindes D2 sud D4 are forward blased and dindes D1,
033 . becomes reversed blased. This tme current flows m" uf’h points UCBEFDT fig

oy

3.5 it would be noticed that in both cases of half sycles the current flow through poi




apacior, that i the capaciior fs o

E gnd ¥ thereby maintain constant eharging to the ¢

magamn acvoltage, This Inowrn malniains constant fow of current in the cirouis

through both oveles,

Fig 3.3 Curvent path during positive balf vyele,

-

§ -

L

Fig 3.4 Cuvrent paih daring negative half evele
o » =3 >

R4
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o fig 3.4 sbove the various waveforms from the cathode ray osciliossope is
showsn gs foltows:

. ag owavetor,

o

b, Posidve half ovele waveform for dlodes D and D3,

Negattve half cyole waveform fiw diodes D2 and D4,

Pl

d. Wavetorm of the pwo combined,

e. Wavelorm across the capacitor,

v{){n&

v{‘; U

%
“fjaaﬁ

¥
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Tiseo }

Fig 3.5 Wavelorm diagranms,

IEICALSLATION
Negleoting the losses in the onil, the s value of the induced et in the

whols primary winding i equa to the product of the induced ean and number of

privnary s (M}, Le

Sumitarly, the rms value of the induced emf in the secondary winding is oy

LSS 3 Alhg, B

ud 1 the
product of the induced euntl and the number of the secondary fms (N2, Le,

EE RS

o d BN B Al

Where B, g induced in the primary winding,




£y ek induced in the seoondary wmii:‘,‘:g;

f frequoncy of eperation.

WY Mumber of wrns of eoit in the p mm’\

Wy Number of turns of coil in the cecondary,

5 Maimam fux density,

& voltage transformation ratio,

-

v

of this particular project My < My simce o ostep down wansformer whose
transformation vatlo i 12 20 4
Aduos, for an ideal sranstonmer
Inpua power (YA} = (hput power { VA e 3.4
Where,
i = current in privoary winding.
iy curpont in secondary winding,
Y = voltags in primary winding,
e YOitage in secondary
For the purpose of this project work, these are the parspeters for the wansformer
ased.
Primary voltage vV, = 220Y.
Secondary voltage ¥y = [FAS
Primary curren

Secondary comrent b §.2A.




s

stormer, the cutpul was connected to the ”swdgf‘ rectifier whose output in

.49 times the rans, voltage at the input,
Yryectified {3.8% ms 3.3
334 FILTERS,

in choosing o capacitor for the purpose of t filtering, teo things are put oo

comsideration, narnely:

b Yoltage rating,

2, Lapacitance value,
The purpose of filtering is 1o remove any pulsation rippies that ave present in rectified
voltage. The essence of this is to norease the usefuluess of the restified volt tage by
fevel ing ot pulses and producing current st a steadier rate,
LA VOLTAGE RATING.

The reason for putting inte consideration visage rating in the selecting of
capacitors Is %o avoid charging up the capacitor with a voltane higher than the
manyfacturers rated voltage, and 1f this happens, the capacitor could explode which
can be very hazardous,

I choosing » capacior, it is always betier o ;{E’:G?ii??i}?‘é,‘ the output fom the
vectifer with a voltmeter on NO LOAD bevause at this point in thme the maximum
voltage Is always across the werminals (rectifier). Whenever on Inad, thers & 5 always a
drop in the voltage valve. In the selection of 2 ¢ capaciior for a circull, the voltage

rating is given below

Yoltage rating of capacitor . = Y2¥rams IO ¥ <




For the purpose of this project work, the selected ”g sacitor is 25%/ 1 hmicrofarad,
and the reason been that,

From the eguation 2.7,

Ve o= Y2 Vrmag
Yy = 218

Ve o= Y2x205
Ve o= 04

From this calvulation the voliage vahus 1o be chosen s approkimately 30V b in the

various volisge valings of & capacitor, the closet 1o this value is 25 and 35V and tha

¥

was wity 33Y capacitor was chosen because 25V is lower in vaiue,
216 CAPACITANCE VALUE.

Basically the property of capacitor 35 to oppose changes in vo dtage, B s
theretore necessary to noie that a bigger capacitance would tend 1o reduce the ripple

magnitude nereases Vdo towards the limiting valoe of Vip, therehy resulting in g

better de. supply for the cirenit {11,

L7 VOLTAGE SENSING UNIT

YA\ AN

Fig 3.6 diagram for selection of differont output voltages




The srrangament above Is for the selection of differs szuiw; g voltages for differem

products. ZI1, 2D, 203, are different vensr vahies thas dederming the sxaiprst

~%

vistages for different produs

3. 1.8 Voltage refererse section:

i

~
!

™

Fig 3.7 voltage reforence disgram
This arrangement provides a reference voliage for the upper compuarator of the
555 timer and s divectly connented o the 373 v poimt of the voltage divider

1 e &
i

metwork. Zever diode as a voltage reference simply provides a roughly constang

currest, done with @ resistor from a higher supply voltage forming the most

‘

primitive kind of regulated supply. The 3.6v Zener diode is used to achievs higher

voliage. The current drawn by the 335 tmer nput is ImaA, The value of the

restsior used is

Where
¥ = voltage supply.

Yy Diode Yoltage,




Fig

Ix = Zener Current,

Resistor (R = 4000hms,
380okyns value rexistor is chosen and used because it is the nearcst value to
430chmis in the market. B i connected in series with Zener diods so as to bold
back excessive current or Hmit the current 0 2 proscribed valos and prevent the

£

Zeper dinde from overheating
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3.8 Diagram of the eppor comparator of the 333 tmer

3 P

From the diagram abhove the UL is the upper comparsior of the internad
structure of the 338 thmer. The output sets the fiip fop in the 555 dmer. This
arvangeent senses the output erminal voliage of the hattery and compares it with
e reference vollage 5.0v. The voltage at Pin § mukes & possible to vary the

M

iy

]
threshold comparator’s frip point above or below the 273 Lof Ver depe ding on the

preset value of the 20k varisble resisior,

o
ks




The minimum out when the serrinal voltage is 12y oant be caloulated based on

she vohtage divider theorem.

PAE YR

PAET TR P
$While the murcpen i

74 * gy RA v,

TF+47+EE

When a fal battery 8 conpocted across ihe charging termingis, then the outpit

terrainal voltage {of the batery chargery drops. Normstly the il through Pin &

B3

of the Upper LOMPATADY which senses the tepmminal vollage drops helow the

coference yohage of Pind The out whes the referance a3 is higher is negatives

hence the cutput has po effect on the flip fop. When the viitage has sppreciated

and s gone sbove the ceference voliage Le. 8.6 v, 100 st By DOROTCE
positive and yest the flip op 0 290
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Fig 3.9 Diagram of the lowsy somparaior of the 553 Gmer.
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Fhe nenwork above also senses the terminal voltane and compares it o 172 of
the reference voltage. The Lo is the lower comparator of the 555 tmer.

el P A n v =2y

Pin 7 can be varied through 20k variable resfstor from

e

w
ST Y 2 e Y.

Ny T )

M{} 5.2 FAR

5
-t
Hoaenses the ower level of the voltsge when Pin 2 input has dropped below 2,

e
-

2

depending on the preset value or point, The flip flop is set. therefore, mking z 8

Pech
o~
(o)

ouiput high

in summary, the upper comparator reset the cutput 1o end the charging process

while the lower comparator, sets the clrouit to commenre the charging proc

st

st

Fig 3.9.1 Connecting of LED.
An LED must bave a resistor conngcied in serios t limit the owrent flowing

through the LED otherwise, it will burn instantly, The ouwput is the normal 335 timer

outpust which is g approximately Yee = 12,

Yoot = 10,3 v,
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Fig 392 Series Regulation

s a series regulator. The base voltage is maintain

ed at fixed voltage
by the voltags drop across the

Zener. Hthe load current increases for SO PREKON,
there will be an &

cregse i vollage across the fransistor, causing it to condust hardes
ansk tending to maintain the outpu volage at o constant value,

\“f’;_ Yo V;_Q';v

The load voltage &

e 3.7 is

ging the battery Is 5.6 - 0.7 = 4.9y, wher 5 the Yo,

This voltage is suffic

ent fo charge Nokia phone whose charging vo
For other products fike Motorol

g voltage is sbowt 4.7,
3, Samsung amd Sagern, the Zener i3 roplaced with a

suitable one. o this design, three voltages

£. es are apparent, These voltages include 4.2,
3.6 and 5.6 volis for products who

‘hose charging veltages are around the

nese values,

3
LA




3.1.9 MODE OF OPERATION

When a cell phone was cowneried acress the oulput terminals: the lower and
upper comparator of the 10 soases the ouiput torming ai vis Hage of the hattery and

sompares it with the reference voltages 3.6Y, 4.2V, 3.0V provided by the reference

ner diode, The rig

gr input pin drops below 1/3Veo (4V) depending on the pre

valug, theroby tsking the

cutput pin 3 high, at this point charging commences (The
LED Hiunnnates indieating that the battery i charging). When the voltage has
appreciated and goes above 273 Voo, the ontput becomes fow and sets the Hlip flop to
zero, therehy wrminating the charging process {the LED goes indicating that the
chargd dy. B oshould be noted here that afior meitt usage of the
charger, the voltage goes low and may not charge effectively. The charger batieries

hence require charging. The charging process for mobile phong charger
s a stmiiar patisrn, When the outlet of the mobile phone charger i5
connected 1o the AL mains, the tansformer unit steps down the voltage from 220V

t 12V which is it

suitable for charging the mobile charger balteries, The 3%
civenit of four diodes connected together to form a bridge rectifier, converts the AC
aignal from the ransformer into o pulsating B0 voltage which charges the batteries,
An LED thoninetes, indicating that the battery is fully ¢h

324 CONSTRUCTION

in the construction of the project, certaln things were put Into use sush a3

=
el

breadboard fproject board, which is usually a white rectapgular kind of board with

s tinning holes that condact vertically and horizontally.

The essenve of the breadboard Is (0 assembile whatover the design is and carry
out anything possible and ascertaln the praciicability of

of the project with netsssary




sdpstment made  before B is tansfor @ g Vero- boaris:i wherg soldering is finglly
being done,

Among other things used was the solde ering fron inz the purpose of soldering,
teasd suckers for secking molten lead during the seldering. also used was 2 Vero
board, ento which the individual components were mourted and soldered, 1t has both

somponents and solderiog parts, Other things osed during the process of construction

are pliers, side cutier, connect ng wires ed.o.

3.2, FUNCTIONS OF FACH COMPONENT USED IN THE CIRCUIT
Resiators (R, Ry, R, and Bo) are current iy sting resistors, Corrent Hmiting resistors

are series resistors insened into a olreuit to tmit the cumrent to the mresoribed value

RESISTOR R, (390 olyns) -~ Is & corrent limiting resistor connected i series with a
Zepor diode. This is necessary 1o mevent the current from excending maximum
attowable valges which when surpassed, would cause the Fener dinde 10 conduct

exeessively, therehy overheating, It simply holds back sxcassive current,

P o N

STOR Ry (630 olims) - Resistor Ky i also 3 Hmiting resisior connectad in serfes
with the LED to it the current through the LED so a3 to avoid nstant burn out of
the LEE

HESISTOR Ry (39 ohms} ~ resistor Ry s orities! i providing the re sgaired curvent for
charging.
BRESISTOR Ky (100 ohms) ~ resistor Ry limibis the corrent fowing into the transistor
Ungontrotled cureent into the transistor can damags it

RESISTORS Ry, Ko Bs {27k, 47k, 3.38) - form a divider network for pin 2 and 6.

27




VARIABLE RESISTUHC § and 7 (20K each) ave resistors whose values can be variod

either continuously or in steps. B sels the voltages meeded by pin 2 and pin 6 0 2

CAPACTTOR O (001uF) ~ capaciior O, removes spikes gengrated in the cwou

'.« B

espueially during switching oporations which is carried sut in the 5554

;.-\

UAPACITOR (5 (4.7pF, 25V} - capacitor C; is 2 smoothening capaciior. [ removes
. i ¥

any possible AL T also filters any possible glich created by 2 standard 355 timer on

suppdy when thelr output changes,

2

LENER DIGDE, £y, 210, 230456, 4.2, 363« the Zs ner diode provides pin & with

seference voltage and reguiated charge volisge due 1o varving current produced by the

3
variable resistors, #t also prevents back flow of currens.

TRANSISTOR(BOC 547) - the transistor 1§ used 1o enhance the charging current,
HOONE 555 Timer - this is used to charge and monitor the voltage level the battery
FTRAMSFORMER (Voltage transtormer — the wansformer is used 1o step down
2240v voltage 1o F2v voltage,

BRIDGE RECTIFIER DIODE - the bridge rectifier convert the A signal into

puisating D.C voltages,
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Fig 3.9.3 CIRCUIT DIAGRAM OF & MOBILE CELLPHONE CHARGE




CHAPTER FOUR
4.8 TESTING AND OBSERVATION
A1 the end of the whole construction of the projevt work, o cpil phone hattery
was connacied atross the output torminal, When a cell phone battery was connesied 1
the charger the LED turned on indicating that the battesy is charging, and when ihe
cell phone battery was fully charged, the LED weni off)
Seconidly, the rechargzable dry cell batteries of the mobile phone charger were
echarged vie AL mains, This was necessary, since it can be obvinusly deduped that
the charger cannot continue to charge indefinitely. The mobile charger was plugged

o the AL, mains socket, This action switched off the LED indicator. Afior 3 while,

aay, 2-3 bours depending on the freguency of osapp the indivaior comes on,

stgnifying the batiery is fully charged.

4. RESULTS

The folowing results were obitained af the end of the comtruction,
Ouiput voltage frovn the regtifier- 14 Y

Cironlt current rating = 180maA

Chroudt power raling . = 2. 6walls

Clhrondt current rating when Zener diode 1 isused = PRESAYY
Chroult current rating when Zenor dingde 2 s used . = 3.76W
Crreuit corvent rating when Zever diode 3 s ased . = 3.63W

Tramsformer outpt = 12V
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4.2 DISCUSSION OF RESULY
Comparing the expected result {theoretical} with ié esults obiamed af the end
of the work, there were some Hitle differences which was not o much anyway,
These differences might be dus o wierance vahue of the various components used

which mighd s give the exact value,

4.3 TROUBLE SHOOTING
Troubleshooting can simply be defived a3 a provess of entifving probdoms

with g view o fnding possible solutions to them. A problom can be desoribed as 8

».w

dation from a standard, such as maifinctioning and moperable products. When the

cause of o problem has been identitied, they the decision on bow 1o repair it follows,

One approach of woubleshooting ist define the probleny, investigsie the probdem,
grnatvee the information and determing the cause of the pré‘rbiem.

The ohnuoster is probably one of the most important iy service, This meter 5
used Iy messuring continuity or resistance fu g componsnl of circuil, & component
having continuity has resistance near zero while those having no continuily would
read infinite. For the parpose of this cirouit, the following components can be
froubdeshonted,

RESSTOR -

h‘v(

‘e most common defeots of resistors gre physical eracking and
charring, When excessive current and heat tond 1o increase the resisiance, the resistor
opens. A sharred or discoloured resisior should be repluced singe the resistor would
aften road well with an chmmeter, but open under voltags in the clroult

CAPACITORS - A capacitor below 25uF does not show readings on an

chunmeter. A wewr zero weading indicates a shoried oa g goitor. When checking the

capaciion, place the leads of the chmmueter across the miw of the capacitor. When this

T3
e




is done, the needle deflects upwards and slowly drops back down to near zero. Failure
of needie deflection indicates » shorted capacitor. The following technigues can also

be used in troubleshs

capacitors:  Resistance  measurernent, capaciiancs
measurement, spank test, bridying and substiution.

BATTERIES ~ The correet output voliage of & battery is very important. An exvelient
faftery should exceed 85 rgte valug eg 2 new dry cell battory rated 1.3V do should
measure between 1.8 10 L6 V. On the other hand, wesk batteries would resd less than
1.5V,

TRANKISTORS —~ A ususlly checked by either a iransisior checker or by an
ohmmeter, & 100 high reading ndicates an open transistor while too low readings
indicate shorted transistors.

HO DME 585 Timer- The Deat step in rogbleshooting any IC s 1o use physical damages
with or wround 1 Look B obvious problom arcss such as comoded, defective or
damaged ping, sockets or solder connections. The K nusyt be completely inseried in
it socket and must be correctly positioned. Touch, Is one of the technigues gsed in
troubdeshooting the K so as o note s temperature. A hot 10 15 & gond Indication of 2
defzctive or shoned component. Most ICs should foel cool or warm io a touch. One
ould simply measure the voltage at zach pin of the 1 and compare the value with
that of the manufacturers operating voltage., Avn incorrect voliage reading probably
idicates o faully KO When a defegtive 10 is found, replsce with an exast

seplacernent] 3]




CHAPTER FIVE
58 RECOMMENDATION

Any project work 15 ot an end o fsell bt g dravn of another invention, #

jeely

i
expected that others will continue Brom here, S0, sabseqguent wink on this subix

. on

should concentrate on modification of the ciroui. Likewise dighal display muodule

could also be incorporated so thar the output voliage vould be displaved and reset 1o

the required charging vollage of te mobile phone since the output s an adjustable
H this project is mass produred, oost of production would be greatly reduced,

it §5 sugpesied that the school provides the means whore by pratect work of this nature

are commerciaily mass produced, this will make a good sourcs of mongy

8.3 COMNOLUSION

From the whole work, though there were diffienltios along the way, it could be
convhuded that the abm of the projec was achigved, that ia, & portable and inexpensive
charger was comtricied and the charper would charge a colf phone batiery up within
w10 three hours of charging which is fairly G, and a1 o full charge the LED goes
off.
It is thereby recommended for both private and commercial mobile phone users in

both oities arwd roral areas,
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APPENDX

COMPONENTS USED UANTITY USED
LED 3

Fener diode 4

Resistong
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33540
20k £ YVariable Besisiors
Capacitors

3.01uF

G001k

4. 7uF

HOOWE 335 Timer
Fransistor BOA47

Saiteh

1.5 Vol Battery 4
Cutput Terminal ;
Transformer
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