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.ABSTRACT 

The project!s ;.:tbrmt ttlt design and construction of a m.obik ~;;d1 pnone 

>;:harger. The device i" designed h.l ;;:harge diffi:n:.mt brands of roobHe phone:.:; knowing 

thi.7 have different po,;ver rating. The device has an lCNE555 timer 'Ivhi;:;h i::; 

responsible tor. charging and monitoring the voH.agt kvd ofthe battery '<vhkh md the 

maximum fequir.eroent for the cdl of the lnobile to be charged, 

The cdl supplying the input voltagl~ is backed up with H charging drcuit so 

that it cnuld be charged fforo the AC main::; supply to l'i:::gain its voltage capacity, 'rhe 

Gulpm of this device can t")e us<.>.d to charge any mobile phnne sim;.e it is varL~blc, 

This design '~'iil! go a long way to help mobi1e phone users in the rural areas 

·wh<.>.re thefl~ is no electricity and also in the cine::; \v'hen ever there is power failure 

because it gives mobile phrmes a special backup, 
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CHAPTEHONE 

1.0 INTRODUTION 

living of rnanklnd varying liom provision nf ek:ctricity, !.~.decommHnicanon to 

mention but f: ri.~\i.,· and .at affbn:bbk rates. Toda;:: cv<::n th;; smillles!. company can 

conduct global. bw:;mes~ with the tight equip11<:nL Laptop computers, ceBulaI' 

phones, longer luxurIes fbr tt)P <::x<x;utlVi::s or rnega 

companies, they arc necessitIes enabling 'workers at every kvcl tn prod,Ke 

Since tlK inv<:ntL:.m of the TRA.t<iSlSTORin 1948, the :.,ize and po\ver 

consumption if electronk: equipm;-;nt has drastically red w.::.ed , r.,Aany types nf 

e1edrcHlk equipment \vhi~.::h havt betn operating Gn main suppiy were redesigned 

to operate on batterie::; brought lite to the field of battery use in the society, 

btst bu~;iness tool in the \vor!d useless, Because or thIs incrt'as(;d usc of r(lobik 

technology, rechargeable batterieS have accounted tbr a larger share of the battery 

Batteries arc a dependent commodity, USd0:';S without chargers, ~v{any 

chargers arc so inetl1cient: they actually d::stl'G)i the b:.rUedes s1m'ljy, or cuntributc 

contInuously, its halter} goes Oat after a 'Nhik making the cdl phoni..~ useless, a 



nearest rday station increases, A v:ay to repknish the lost nf the ce1l phone 

battety during the tinw ()f opermhm brought the guest fix a battery charger. 

A ,,:vell designed ch2:rger must he 2:bk to charger iast, ensure a kmg life and 

ch~'H'gef Hwt provides the benefit of ;,1 cond]tione,,'fhe leNF555 tin-WI' monitors 

voltage and current kvels 2:$ the cdTph-:mt battery i::; b(:ing dlHrg~;;(i. adjusting the 

chargIng algmithrn t<) condition Ow battery through put the entire process, 

When charging is complete, a light emitting db::k (LED) illuminates and the 

charging halts at:wmaticu!ly. delivering the battery in peak condition without 

overcharging. If the bMlery is len on the charger, the charger wiH maintain 

barkry's voltage ltvel using a proprietary process. This i'dlcl'8s tlK: batteries. to be 

ktl on the dnr$lcr inddinitelv, 
~ .. ' ." 

The (:{::ll phone charger would be compact and relatively cheap fi:Jr <;very 

mobile eel! phone owncr to have at hom;;: and do (tway with the :4ress of hx)king 

conveniently charge til( phone anythne, <H1y'<-"hcre, ~~ach time the chargt level b 

1,1 OBJECTIVES OF THE PROJECT 

This d~.::sil:m work is aimd at deshminQ a moblk eel! !Jhone chart:ier suitable 
,~;, .... ~... . .. '" 

fix charging any bmnd of mobile phones and purposely to solve th;;: problem of 

Phone charginll fttccJ h'</ ever',,' p,hone Hsers In the nI,,:!! environrn(:nt where 1tl1.::re 
...... .:.;;.- .0:- -/ 

is no dectrit1cation or in an arca \vhe:-e po\'Vtf ::;upplyl:~ irregular. 
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This designed prqjecl \vorkwH! tremendous!yas~i~t lnobile phone bw.;he:=;s 

operator:=; In the rural area a~ \vdl as in the (:ities he~ause this ;:krrg~;;r \,vould be 

voltage. should it nm down, it (;~n be dwrg<:>.d fro:m theAC mains through the 

charging circuit designed fi~v iL 

1,2 CONTRAINTS OF THEOESIGN 

representation, fi.}rmulation and calculation of the value of varl<.w$ components used 

purpose for \vhieh this project w{)rk was desigw;;d, it is also necessary to stale here 

thut a battery compatibility problem \-vas 1..':IH.:.ountefcd since the battery siz.e tequired or 

tit fbI' this project has to i:Y..') (w;tom made, During this design analysh, tht foHowing 

tos! of dedgn 

caS<": of mainknaHce 

::;ize and simplicity 



2.1 BATT'ERIES AND CHARGERS 

Why the ned {(.If a d18xger? 

To IWfkrstand the reason why a charg<.>.r is necessnry. take~ a glimpse un{; the 

hi:,;toryand working of,~ batkry, 

A bM;teryis a combinmion of chemicals that are devoid of excess energy in 

their natural state However, these chem.icals art capable of stnring ilnd releasing 

energy through cbernjca/ r~~acti()ns, Em~rgy storing ions are generated by an hDux 

consumed and the battery sknvly deteriormes to its n(lturaI stak, 

A battery consists of two electrodes, a posiliv;.;: (mode and a negative cathode, 

baHi.~ty sh{wts out and brc<)mes ust!<zss, The electrodes and separahx exist in an 

electrOl}k solution that has an initial cOlKemratlon of ions that supports the 

fhemical reaction rate i.md provide a nKdiul1l r;:;<r ion:,t<msport 

As baH<zry is discharged, its internal eb:::trocbzmical process result,; in transft:r 

of ions from one dectreJe to the olher through the <zkctrdyte, When the b;lH\:~ry is 

<.::han:ed th(1)roc;;:s~.; is revtTsed and the ions trawl in the ormosik direction, ~ v ~ A 

reaction that generm;;:s these ions at nne electrode and consumes them at the 

Olmosite ekx:.tmde, FIGw \vdl this process is carrkd out has an effc(:t on the . , . 
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2.2 FACTORS AFHtCflNG HATTERY PEHFQRM.ANCE 

rrhe chemical readkm rate at tb: ekctrode thai h com;uming kms is Hmited 

wdl the ions arc able to move through the :;;upporting ekctrdyk and sepanltoL !f 

n::a(:tion rate 'Nill not be unifonn: leading to the devc!oprnem of dendrites: 

gW\\i through the separator and the electrode can corne into contact shortIng out 

tb;; batkry_ The dwrger addresses these problem:;; by preventing dendrite build up 

and maintaining even ion concentration. 

2.2.2 CRYSTAL STRUCTURE OF ELECTRODE: 

the size of the crystals to in;;:reasl: n:ducing the surfai;e area P(T unit of volume and 

Umil recently, emphasis V·ins piac:cd on the in:prov~~menl and rnodification of 

batteries. Original (:quipment manubctufers (OEM.s} \vant. to replac~.: their nick.e! 

cadmium (NiCd) baH,:;;rks with lighter, higher~ capacity, and most importantly, 

reliable tjattery. Battery research in recent years has developed nickel rnefa! 

players, HOW~;;Vef these improvement:, are not \'>'itholit drmvback, high co~~L short 

5 



In spite of the en1crgtHct:: of these nev,: battery types ofli;;ring increased po\ver 

true that they (;(In demonstrate probkm$ such as C) memory effect 'vVhk:h redw;;e 

charge C;;!pc!ty and (~yck lite with proper handl1ng ,md charging, Nicd \vlwH not 

in use regular1:,{ developed dendrites (thin conductive crystals) causi.ng internal 

short circuits and premature battery nd!un:. long before the 800·· lOOO 

be cleared by applying a brief high (;Uff~;;nt charging pulse to individual celis but 

Secondly N iCd battery' when not U$ed rcgubdy developed dendritt:s (thin 

C(mdH(:tiw~ crystals) c(w::;ing internal short circuit and prcmature butkry failure, 

bng betore the 800-1000 charge! discharge cycles claimed by most vendors 

sometime~; this dendrites can be cleared hy appJying brief high current charging 

pube to individud o..'lb but once dendrites haw bcgun t(l tbrnl, they will typically 

2NiO (OU) + Cd +21-120 .. · 2Ni fOE) 2 +Cd()H)2 

Liyions arc a typ~;; of rechargeable battery cornmrmly used in consumer 

de(:tfonks, They at.;; cH',~;;ntly one of tht mrx,; popular types of baHery, \vith one 

when not in uSe, T1K~Y can bi::. dangerous if mistreated. however and unless care is 

taken they may hav<:. a shorter lifespan compare to other battery types, .U~lons are 

lighter, sman and mobile und It does not suffer 111cmory effect, it also has a low 



A, unique draw back of the U-ion is that its nt~~5pan is dependent upon agIng 

frorn time of manufacturing (shtlf life) reEardks~ of weather it wa~ chan.!td and 
~ . _. ~ 

b,;Htcrie:.< are not as durable ,IS Nickd ~Aetal hydrides or Nid~d Cadmium d{~slgn;;, 

C6 -+ Li CoOL 

atknlion is paid to the charger, This "little conlpanion box" tkt cornes with thL 

products may be the cause, and cventually the so!uf:on to many of this battery 

critical to stHying on .lob, A suitable charger was developed in response to the 

fw::;tratbn heard from thc fk~ld, Publk safety, gov~~mment military and utility 

professionals, ~erviGc alike has asked f(}r a solution to battery woes that hindcr 

te;;:luwlogy that not onl): <::IHlrgcs more effkkntly and thus H!ster than other 

produns but that provide::; a dependable, maximum cap;;\('ity cbarge eyery tkne 

\vhilc extending battery ne. 

13 TRICKLE CHARGER 

The standard OEM {Original EquIpment M;:rmlC!cturer) or consumer" priced 

battery chargtris a C(Hlstant current trickle charg<;:!'. A. trickle charw:.r op<.?r:,rtes by 
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CC)Hcentrate on one sid,;:. and creaw Dohrization whicb Ck111ses heat t!eHerntion, 
A . V ~ 

This slow "overnight charger" reUes upon the user to stop them w'hcn the 

about ten huurs. The.y are inexpensive and simple to design but {b:y do n'Jt 

optimize the perf(")rn1ance of the b:1ttery. In tact they actually c'Jutribute to 

premature disposal of the batteries. The knv charp.:: rate alk;ws the <;hemkal 

reaction tr; be localized nn the eki.::lf{xk surf:\ce leading to <kndrit,;; growth. There 

is high iikdihood of over du~rging and in (:1,;;;: c:fNiCd and Nim!L YOit;1ge 

depression or "mernory eHecf'. 

battery L repeatedly charged without being fully di<;charged, opewting time and 

per£orm~HKe deteriorates and it app1.?<JfS to die bdbre its time, Most electronic 

equipn1ent \viH stop operating beJ(xe the battery can reach a lov'/ enough per-cd! 

voltage to feCOV'zr 1he voltage depression, so k"v txHterles are fUly discharged 

mte, (:harging the battery in only rwo CH' thre<:. hours, They either have 

rudimenWTY circuitry that wm'linates 'Nhi:':n the battery is fally charged or they 

deuease tbz cn.anle current vvhen the hatterv reaches a certain v()lta~:e. usually '" ........ ..'....... 

about 80% - 90% charged, Hov>/ever charging ,H a high constant cUrren! rate 

ignores the ekctrndwm lea! process w'ithin the kHtety. which OVertime causes 



("',~r-rM'(;<'lt'i""< tl' r~, ",,,,),., -r:"r 'll'"' t)'lY;"""d f ';;'j P:~}~), w}.~ . .... ·u ......... \,.,)v ...... ~ .... ~. v Ls- ~';'lo,.'S) ~ __ '. 

2,4 PVLBE CH,\.RGER 

const:.mt-current trkkle charge, Fulse charging Gperates on tht' principie of s 

pmver atc intersj.JerseJ with rest periods lasting <ih·wtion of a sctond, interrupting 

the pulse current gives km~., a chance to diffm;e Hnd distribute rnore evenly 

of the negallY( effects of trickle charging. Although it \Vas developed tf; address 

the thernkal process of batteries, pulse ch<lrging sOU ignores the chemica! 

reaction and physical phenomenon taking pkKe in dw battery, It provides short 

term Hxes, i,e, charged batkries, but the costs are heavy, shortened batkry !lie and 

shorkr charged cycles ,;vhkh trmdates into in~H;k;qwlk power to support 

equipmt'Ht tbl' the rCi,;:Glmnended duratinn. 

'!"he second generation of pulse charging en1ergt'd in the 1970s to co!.wtel' the 

probkrn of recharging barterie:~ tbat have not funy discharged. This method U~;e 

only in seb:ted commen::b.1 charger augment::; tbt) r\~st period by adding a ~,hor{ 

frequency cngineering vvas busy se<in.::hing fi::;r a soluHcm to the problem plaguing 

hls rechargeahle b<'ttt-;o;ries when he developed the DEW techl'h)bgy. 

Podnv.hansky, advanced charger technology's vice presldent of f~.:5::;earch 
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tfaDsport:.-uiofl problem in tk negative direction <lsweH as excessive discharge of 

shorkr, multipic, negative puSbes wfth a hig:her magnitude eliminates charging 

The brief high current rapidly balances the ion concemratlnn and improve:;; the 

;:rystanine structure of the dectrodes. In NiCd batteries. the curn:.m momemarily 

pu!!s the battery volt~~ge. dO'vvn. resulting in a reversal of vOltage depresslOD~ 

possIble and actu;;l!1y conditioning batteries as they .ilre charged, elirninating the 

need to discharge first 

In cnudusion, the charger b design\~d to work in harmony with bnth 

whkh can charw:. a r<iCd cellular phone battery in as little as five minutes 



CHAPTER THREE. 

3,0 STATISTICAL ANALYSIS OF CHl\RGING REQIHEj\lENl OF 

VARIOUS BRANDS OF MOrULE PHONE 

The bask charging requirements i<)f the cell uf rnobik phon(~s are the charging 

voltage and the charging CUfn:ni. whose critkal statbt\c(l! 8na!ysls forms the basis of 

this vvorK. This analysis H:;prcsuHs the immediate fk;,t in the design pn)cedun;;::; ofthc 

The wbk belm\' ShO>NS the different brands ofmubile phones and the spedfkd 

Table 3.1 shmvs chutging requirement il,x bnwds of mobile phon;;:s. 



3.1 DESIGN ANALYSIS. 

ThL; ;:hilpkr prilnarily deals '~vith six major sections: (I) The pov,er unit (2) 

volwg<.>: sensing twit 0) regulation unit (4) 'flw Ootput arlit (5) uppcr lin~dt (6) 

kwcr limit, 

fig. 3.1 CIRCUiT BLOCK OIA.GRArvIS 



3.Lt THE POWER UNlI' 

fbI' the cunversion nf energy from one kvcl to the other M the fi'equenz:i¢s (voltage 

tmnstlxrner e.tc, the volt.;ge tmn:,forn,er cmdd either be a st~T' up m step down, 
". .' 

drpending on the tum ratio between its primary and secondary w1ndings bntkr the 

energy level is charged from a higher kv;;;:! to a 10,ver Lwd (220 ~ I :~v), at the ::;()me 

rectifier and Its \'v'ork is to convert uc voltage n'om the tran::;fnrmer into a pulsating DC 

voltagt. The reason behind choosing a bridge rrctiikr over thr other type 1s that 

unlike in the other area, smaHer translbrmer would be required fhr the same output 

because it utilizes the transJbnncr output (~e(:ondilry) cuntinuously and no centre tap 

transtoliner is required 

The filter circuItry perf(wn1s the ()pemtiGn of f'.)moving the fluctuations Of 

pulsating (ripples) that might be present in the GtHput voltage [rmn the rectifier. 

Though there has not been any t1lter thut had bo:.n aHe to compktdy H;!110Ve r!pp!e~ 

associated wlth rectifier output, but it can be reduced to the minima and that is\vhut 

A typical circuit diagram of a prnver .supply as used D:.H' this projed ~vnrk is shown 

below 



r-:: 
220\/150Hz:' 18V/50Hz 

L)~ .. 
4 .. 

D., 

c 

Figure 3.2 A TYPICAL POWER SlWPLY CIHCVLf 

3,1.2 J\10DE OF OPERATION 

When pc)\ver is supplh:d to the prlrnary of the transf;:mn<:::r from the mains 

(PHCN) due to mutual' induction hetv<i<.'.(:n the 'Ninding:,; of the translbrrner (primary 

and se~ondary \vindings) on the :,;ame core, voltage is induced in tb;; secondary and it 

is given as an outpm at the secondary winding,This output ;:.;\vings about a p{Y!ni, 

therd)y having positive {+ve} and negative (-ve) half cyde~~, During the fIrst pGSitiv~' 

half cycle, knnina! T of the step down tranSfl)rmer secondary is more positive <:11;;1 

terrninal U is neg3,tive., therehy enab!ing diodes DJ (JndU3 to be Fmvard !}iascd and 

02 , 04 arc revcrsd hence curr<.'.nt fknvs through point TABEFDCM it is as sho,vn 

in Hg 3.2, 

During ttH:: Hrsi. negative cycles, the se~Gndary terminal U becomes n1l.")!T 

positive compared to T and so e died;:::=; D2 and D4 are hnvard biased and diodes 01, 

03 , b~;;cGmes reversed biased. This time current no,v;; through points UCBEFDT fig 

33 it'NGuld be noticed that in buth cases of half cycies the current now through point 



rnilxirnum ;:U:. voltage. This in 1.um maintain:, const:.mt fk~\,; of z:urn.::ni. in the drcuit 

through b~Jth cycles. 

+T 

o 
220Vllr 18\/ E 

-u 

U+ i 

Fig.3.4 Current path during Ilcgath't half cycle 
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3.1.3 CALCULATlON 

Neglecting Hw losses in the ctilL the rim; Vahl(~ of the induct~d e.m.f in the 

\vholi:. primary viindbg is equal to tbi:. product of thebdnced e.m.f imd nun:her of 

prhnary tWT\S (01), I.e. 

F;l "~4A·4fNd3 '* ;\ ................................................................... 3.J 

Sirnllarly. the nns vdue of the indnc<:xi emf in the ~~econdary "NindIng is equal tn the 

prodwA of the induced e.m.f and the number ofthe secondary turn::; (Nl), I.e. 

E2:::;4,94fN~ B ~ A ... ",,,, .. ,, ........ ,,,, ................................ , .... 3.2 

Thus, trnrn these t'NO equatkm:>, it can h<.~ deduced that 

1(, ............................................... 3.3 

Where El ~z.mJ induced In the primHry \,vindlng. 



f 

Number ofwms of coil in tt...:; primary. 

B 

voltage trans!brmation ratl<). 

transf(xm(~tion ratio is 12: 2: 

Abo, f(x an idea! transfi.:m1ler 

\Vhere, 

I, cnrrent in prim<lry v.;inding, 

j, 

voltage in secondary 

For the purpose of this project work, these arc tb: p"mHDetcrS for the transformer 

used. 

Primary voltage V! 

Secondary voltage V:; ::" 

Prifnary current 

Secondary (:Ufrent r ). 

nov, 



eLl x 1l} 
220 

"" OJ)655A 
l~'f()(» the t'f',,·,<.:.t'i-··rl·l'pl' th,., r,)<l';nll~' V'~l(; e""rln'~('t,,{i t',-, i}:i" l>"I','-sO,., "",,--<-j'f1',.'!' '.;;,1',,-,:,,," {),.,Yp". ;" ~".J J-, .~ ... n"J"" . ( ..... ~ " ........ s... ~.~/ t -? .. "'~ ... v.... .... .... , ..... ~ }'.' ~ ...... ~ .. _:.1 ••• .J 0 ..... ~ .......... t .... ...... ! ~I ~ ...... <) .... '. :"::!., o;.l~. J: .. , 

(UN times the r.nu;. voltage at the input-

Vrccnncd n.89un.s ............................ L5 

in choosing 8. ;:apacitor for the purpo~;e of nlt::')ring. i'NO things are put into 

consideration, nmndy: 

I, Voltage rating. 

') 

The purpose of tlltering is to rcroove any pubatkm rippks that are present in recdfied 

volwge. The '.:ssence of this is to increase the uscfdness of the rectified voltage by 

level lng out pulses and producing current at a steadkr nte, 

3,},5 VOLTAGE RATING, 

Tbe rcason tbr puning into consid{.~rmion vdt(lge rating m tbe sekctlnn of 

manuhcturers r.ated voltage, and if this happens, the c;;tpacitor could explnde which 

can be very hazardous. 

rn choosing a capacitor. it is always better to mea;;;ure the output from the 

rectifier with a voltmek~r on NO LOld) because <H this point in tirne the maximum 

voltage is always across the terminals (rectifier). Vihenever on load, there is ahvay; a 

drop in the voltage value, In the ;;;election nf a capacitor r;Jr a circuit, the voltage 

mtingis given helmv 

Voltage rating of capacitor <.""",.3.6 
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and the reason been that 

Frorn the equation 2,7, 

Vc 

11.5 

Ve 

Fwrn this calculation the voltage value to be chosen is apprnxin1atcly 30V but in tbe 

variou:;; voltage rating:~ of a ('apacitor, the closet tu thbv(l!ue Is 25 and 35V and that 

3.1.6 C/\.PACITANCE V ALlTE-

Basically the property {)f tapacitor is to oppose changcsill voltage, It is 

therel-bre nece::;sary to note that (l bigger eapadtalH.:e iyould tend tn n::duce the ripple 

m.agnitude increases Vde to\'</ards th~;; limiting value of Vip, thereby resulting in a 

J,L7 VOLTAGE SENSING UNIT 

Fig 3,6 diagram fbI' seleclion of different output volt!lge~: 
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The arnlngt:ln~;;nt ab<we i$ fix the sdection of diffcrtnt charging voltages Elf' di fferem 

products, Z.D1, ZD2, ZD3, art difkrenl zelkT values that dt.krrnint: the output 

voltages for diiterent product 

3,1.8 Voltage fefirenc(~ section: 

/"" 

Fig 3,7 voltage ret~~n:~nce diagram 

This Hrrang{,~ment provides a rekrence voltage tor the upper comparatcH' of the 

555 timer and is directly conne;:~kd h} the 2/3 v point of the voltage divider 

network. Zener diode as a voltage rderence shnply pn")vides a roughly constlnt 

current, done with a resistor horn a hiffJH:.'f supply voli(~gc f:3fming the roost 

primitive kind of regulated supply, The 5.6v Z~;;ner diOi.k is used to achieve higher 

voltage, The current druvm by the 555 timer inpm is ln1;'\, The value of tb;; 

rtSlstof tueJ b 

12 + II.. 

\Vhere 

Vr; "" Diode Voltage, 
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R"~ YL5/J ..... 
(1S...:.· 1) mA 

4000hm3 in tbe markeLR is conntcted in series with z,..::ner diode so as to hold 

Zener dind<.:~ fh.H11 l.w~~rbeatlng 

uc 
i--~ 

i Vee 27K 

~::,,': 'P'~::'!" 1>---[ : 
~ Gnd l ... ~ ...... ~ S 

20K 

! 
47K 

Fig 3.8 Diagram of the upper cornparntor of the 555 timer 

structure of the 555 timcr- The output ::;eb the nip flnp in th(. 555 timcL This 

arnwgemcnt senses the output terminal voltage ofthc hattery mId ,;:ompurcs it \vith 

the reference voltage 5.6v, 'The vl.")!tagc at Pin 5 m:lkes it pc,ssiblc to vary the 

threshold cornrarato(~, trip point above Dr below the 21) of Vee depending on tb.:; 





The network above also senses the termind voltage and compares it to 1/2 of 

the rderence voltage, The Lc is tbt [mYel' comparatornfthe 555 timer. 

Pin :1. can be varied through 20k variable re::;kor Low 

o to ... ..!.fL .. '" l2 
20+3~J 

r~~.Q .. *" 12 
23~3 

It :,enses tlK: lower level orthe voltage wl11:H Pin 2 input has dropped bc!n\v 2.8 v 

depending ()D the pre~et value or point The hlp ncp is s~,t therefore, taking the 

In sunul1ary. the upper comparator reset the output to end the charging pro<>;;ss 

while the lower comparator, sets the circuit to commence the charging proCtss. 

An LED must have a resistor cnnncd.ed in series tn limit tb;; current t1ov""ing 

through the LED otherwise" it \vi!! bum instantly, The output i::; the normal 55j timer 

1<.2'~ V<)!,iL:: .. YIEQ 
J 

1 (},,3 ":.X~L __ , 
20mA 

.K"}, 
ISmA 

553.3n 
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BC547 

39[J/VV 

The above is a series regulator. Th~.:: b<,tC;e voltage is rnaintalned at 1"hed voltage 

by tIE: voltage drop anw;s the Z.ene1\ If the bad current lm:re<lses fbr some reason, 

there wiH be an increase in voltage across the transhOL c{Hf,':dngit t;J conduct hader 

and k~ndlng to maintain the output voltage at a constant vah.le, 

The load voltage f()f charging the battery Is 5.6 ~ 0.7 "" 4,9v, where 0.7 is the Vm:,. 

This vcdtage is sutlkient to charge Nokia phone \\'hose dmrging voltage is about 4> 7, 

suiwble om'. In this <ksign, three voltages (l;'e apparent These voltages include 42, 

3.6 and 5.6 volts (l)r produ<.:tswhose charging vdtages ate arrnmd these values, 



upl'cr comp.aratnr of the Ie senses the OUWllf tenninal vn1mf~e of the battery <H1J t'" ... '..... 0' 

Zener diode The trigger input pin drops bdow 1/3Vcc (4\1) depending on tht: p\'.sd 

appr~;dated and goes above 2!3 \lcc, t!w. output becmnes !m"" und seh thc nip tkp to 

zero, thereby terminating the <:harging proccss Ub;; LED goes orr indkating that the 

charging process ha~;; ended} it should be noted here tha!: aner multi usage of the 

charger, the voltage goes 10\'>,' and may not charge effectively. The <.;-harger batteries 

would henc(: require charging. The charging rwce~,s fi)r mobile phone dHlrw~r 

connected 10 the AC mains, the transtbrrner unit steps down the vo!taw~ th.1111 220V 

to i 2V which Is ~uitablc i(x tharging 01<;; mob) k tJ1aqY';f batteries. The rectifYing 

:;;ignal fhJH1 the tnmsfonner into a pulsating D.C vo!tagl; whkh cbarges the batteries, 

An LED Wuminates, indic.;lting that the baH¢ry is fuHl' charged, 

3,2.0 CONSTRUCTION 

in the construction of the project, certain things were put intf) uSe :~uch as 

breadtx)ard !project buard, 'Nhich is ustwily a w'hitc red:.mgular kind of board with 

~;nrne tinning bdes that conduct vertically and horizontally, 

The eSSelKe of the breadboard is tG assemble whatever the deSign is and carry 
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adjut:;tment made bdbre i1 is tran~fer to <l Vero~ boar! where soldering b finally 

being done, 

Among other things used W8S the :~oldcr;ng iron l'iJr the purpose of soldering, 

board, nnto which the individual components \vere mounted and soldered, It ha:~ both 

(:omponenL and soldering parts, Other thing~ llsed during the process of COl1stwi.:t!on 

are pliers, 5kh:: cutter, connecting win:s eJ,c, 

J.2JFllNCTIONS HI" EACH COMPONENT USED IN THE C1R(:Urr 

are series resistor~ insen~,d into a circuit to lImit th~~ current to the prescribed value 

RESISTOR Rl (390 ohms)··· is a current limiting resistor connected in series >;vith a 

Z·ener diode, This is nectssary to prevent the current from exceding maximum 

al!mvahk values which \vhen surpas~ed, ,,'<'ould C,Hlt:;~;; the Zener diode to crmduct 

extessivdy, therehy ovcrheHting, It simply holds back exo~;;sive current 

RESISTOR R:. {680 ohrns} ~ Resistc!r R2 is also a limiting resistor ccmnected in series 

v;,ith the LED tn limit the curn:nt through the LED so as to avoid int4am bum out of 

the LED. 

RESISTOR R3 09 ohms) ... resistorR:-; is critical in providing the required current kH' 

charging. 

RESISTOR It, 000 ohms} -. resistor R71imits the current f.Lw:ing into the tra:ns.istl.)L 

Uncontrolled CHm~m into the tmn~istor can damage ir. 

RESISTORS R4• Rs R::; (17k, 471<., 3.3k) ····I-brm a divider iwt\Vtxk fbI' pin 2. and 6, 
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VARIABLERES!STOR 1 and 2 (20k ea;:b) are re::;istors whos;;: values can be varied 

prcdetermini::d level. 

CAPACITOR C2 (O,OlllF) ... capacitor C;:, removes ~;pike~ generated in the circuit 

cspeciany during :wv'itching operations 'Nhich Ls carried nut in the 555 timer. 

CA.PAcrrOR C3 (4,/FF, 25V} .... capacitor C3 L: a smoothening !;;apadtor. It removes 

any p(l~slble A£:. H also nIters any j.Xlssibh:; glitch created by a standard 555 timer (!li 

supply when their output changc$, 

ZF.\lER DIODE, lD j , ZIh, ZD~ {SA 42, 3.6} : thf' lfncr diode provides pin 5 'Nith 

variable resistors. 11 also prevents back 1low of current. 

TRANS!STOR (Be 547) .... the transistor is used to enhance the ;:harging CHrrent. 

re NE 555 'Timer ... this is u$ed to charge and rnonitor the voltage leve! the battery, 

TRANSFORl'vfER (Voltage translbrmer) ... the tnmsJonner b w:;ed to ::;tep down a 

nov vo!tagt:.~to 12'1 voltage. 

BRIDGE RECTlFIER tHODE ... the bridge f!.::d.itler (;i)nn~rt the AJ~ signal into 

pubatlng D.C voltages, 



Fig 3.9.3 CIRCUIT DIAGRAM OF A MOBILE CELLPHONE CHARGE: 
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CHArTER FOVH 

4J} TESTING AND OBSERVATION 

At the end of the \vhok cOHslrudiun of the proH:t viork, a cdl phone battery 

W<'IS connected across the output terminaL V>/hen a cdl ph,me b(~Hery was cOnl1(xkd 1:n 

the charger the 1.,[,D turned on indka1;ng Owt the battery is charging, and \'<'hcn. the 

tell phone biltt~~ry W<IS fully charged, the LED \veni. oil, 

Secondly, the redlargeabk dry c~::H batteries of dw mobile phone charger were 

recharged via A,C mains, This was necessary, since it c~m be obviously deduced that 

into the AC nwins socket ThL; action s'vVitched ninhe LED indicator. After a \vhi1t\ 

signifying th~;; batwry i", fully charged. 

4.1 RESULTS 

The J()Umvlng n::suHs were obtained at the end ofthe construction. 

Output voltage from the rectlner- 14 V 

Circult current rating 180mA 

Circuit current rating wh~;;n Zener diode 1 is H:~~::d IJ)OW 

Circuit current rating when Zener diode 2 15 used 0.76\\/ 

Circuit current rating ,\vnen Zener diode .3 is used O,65W 

Transformer output --, 12V' 
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4,2 DISCUSSION OF RESULT 

CnrnpHring the expected result (theoretical) ',vith the resulb obtained at ih~;: end 

which might not give the exact v~"due~ 

43 TROUBLE SHOOTING 

Troubleshooting can simply be deHncd as a process of ldentitying problems 

'<Yith a vk\v to f1:nding possibk solutions to them .. A problem can be described as a 

dtyiatirm from a standard. such as malbnctioning and inopcrabk product; .. When the 

~ause of a probbn has heen klentifJed, then the dedsic>n on bow to repair it klk,"VS~ 

One approadl crr troubleshnutIng is: denne the prnUem,investigak the problem, 

andy?e the inf';Y"nation and determine tht c·au\e ofthe pn:'>bkm. 

'fhe ohrnmder is probahly one of the most important in 5tH lee. This meter is 

having continuity has resistance ncar zero while those having no (:ontin\llty \vould 

read infinite, For the purpose of this dn.:uit, the 1-bHrnvlng (;omponents can be 

RESiSTOR '" 'fhe mnst C'Jmmon detects of res1stnrs arcphyskai cracking and 

charring, When excessIve current and heat tend to incrGL,e ~he reslsmnce, the resistor 

CAPAC1TORS '" A capacitor bdvN 25jlF doe:> not shmv readings on an 

ohmmct~:L A near zero reading indicates a shorted capdtoL \Vhen check1ng the 

i"l.p.'''·';:f)l' ""1'·>'":" ~!'i'- '",,".J' ,- q)"'·l'I"'· "!'111!11»r'~I' ""<'0"'5 rh,> j"("jJ:", 'i!.'th,> {'J.. f';:l"~l'tr)'r \~jhc.~·" r!1!',,-.... -.:.. / .. .(.,..,. ...... "':0 1-' ~,....w .... s ...... : ..... '.:;:i. • .., .... :. <I.,.. t .. ~s ".o...~ ...... ~~"".~ ....... ...,. .• '0,,-. ... s~.~ -.. . .1-, ...... "'"' .' .......... ~ • ~,""'~,J. .. ~ V' 



be w;ed in troubleshooting c.apadtors: Resistance measurement, <>flp8citance 

measurement, sp,mk test bridging and substitution. 

BATTERIES ~ The correct output V{)jwge of ,1 batte:), is very important. An ~~xccl1ent 

L5V, 

TRANSISTORS --- :\re usuaUy che;;ked by dt1H~r <l tmnsbtor che;;::ker or by ~m 

ohmmetec A to~) high reading indicates an open tr<lnsbtor whik too If;>,,,,, rei'!dings 

Ie NE 555 Tin-wry The lk4 step in troub1eshooting any Ie is it} use physical dam<lge:~ 

\vith Of aH.H.Hld it Look LH' obvious problem areas ~;uch as corroded, deh;cdve or 

d<lmaged phs, sockets or solder connections, The Ie mn.:';t be completely inserted in 

its socket and must he correctly positioned, Touch, is Of~e of the techniques used in 

trouh!e;:;;hooting the Ie so a" to note its temperature. A hot Ie is a good indication ora 

dd;;xtiVi..~ Of shorted component r\1ost les should kcl cool or warm to a touch. One 

('ould simply measure the voltage at each pin of the !e and corn pare the v,l1ue with 

that of the manuJllcturer:=; operating voltage. An incom~ct voltage reading probably 

indicates a J~1U!ty Ie. 'Nhen a defective f(' is found, replace \vith an exact 



CHAYHDR FIVE 

5.0 RECOMMENDATION 

i:\ny prcdect work!:.> nd an end to itself but <1 drmvn of another invention, it i::s 

:.:;hould ;;.oncl;;tArate on ,nodiHtation of the circulI.. Uh:wi::;e digital dbpl~~y moduk: 

cmdd also be in<'::Grporated $0 that the outpm vohaW) could be dL;pl~1y(.'d and l'l.'S(.'t to 

the n::quirl;;d i::hurging voltage of th~ mobile phone since the output is an ;;\(tjlhtabk: 

If this prc:lect is mass pr<Jdw:.ed. cost of production would bt greatly reduce<t 

H is suggtsted that the school provides th,:. means wb:re by pnJject \vork ofthis nature 

are commercially mass produced, this will make a good S{mfCt. (If money. 

5.1 CONCLI)SJON 

From the \I,hole v,fork, though there were diffkulties along the way, it cnu!d be 

c<;)ncludeo that the aim of the project was achie'v'etL, dWl ii:>, (l portable and inexpensive 

charger was cow4ruded and the charger would ch<:rrge a eel! phone battery up '<vlthin 

nvc, to three hours of >::hargi.ng \vhich is fairly 0.1<, and at a full chi:rrge the LED goes 

olT 

HL thtreby ro..::ommendd tor both privak~ and comn1i.~rda! rnGbi1e phone users Hi 
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COMPONENTS USED 
LED 
Zener diode 
Resistors 
390n 
l.GOn 
680n 
390 
27k fl 
'~7kn 
33kil 
10k {2 Variable Resistors 
C.'ipac i tors 
0,01 d~ 
IlOO!;.;F 
4,7!tF 
leNE 5.5.5 Tirm:r 
Transistor BC547 
Switch 
1.5 Volt Hattery 
Output T:::)rminal 
'rrans!lwrncr 
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