


UL Samdluflerr GLosv &L Gleusitemsd Gamser Gamenlsarmsy oysemer Venetian Lines
sTaarHIGmmn @& sridullsmer wemmLLSTL, @&EGammur@h Venetian blind effect ersormiid
IoUssLILGHSME.

GITIJ GUUTLD

Co-Channel interference—eormeb @)&@emmum(® eTmLBSIMS) 66 Gaearedlev epeflLrliLLHILD
@ Goum Hemamiser Cgmmasst &l aummduin Sl s, @eaailameare) soLbHSEng.
TGamID 6, CaaTe LileE sflure S s&@ELmmI, 966l armafensT 9jmiss Galstor(Hl.

43. Only plain raster : No program sound

Caremessr_glg demmullsy Lstaflest (Snow) @levsumns GQaumin GleueflEsn i (Hio
Gamearm) eugy) Plain raster steorliL(h&mg.
SSITIT 6UUTTRIS 61T
1 puermse B, AGC LaTearssniser Sl sarg) @)(msse.
2. wpwerfldl@mhg aleCur @00 uGHsegs G, |.F Cable wire
S1670Tle SSLILIL Lg (Ih&S60ITLD.
g LLL6OTIT LI(LSITE @) (& S60MLD.
Video I.F. Preamplifier, Video |I.F. amplifier, Video detector u@éd) iermesrdlavLaer,
oL Gur@lgeT, Lwrdln s ser, |.F.T. &6, Harcssas6r, qGsamin uwsre
@\(m&s60mi.
Saw Filter uyard @\(ms&eumL.
6llg GLIT n.6TcL1 LGS .8, wirs @\(mhsmsv Llear GoureuGLsn gjem&e Gaustor(hLd.
2 UG FULILMN) ; STOIT &8 alHILIL Ly (h&HS60.
6l GLUIT 60.6Tc%L1, 0.8, sm LOTMAYIL) LM &8 GCeuetar(HILD.
g Guim QlEaISgI GLmsE) (Video driver amplifier) prmeardlsroL it Lommith oyg6ar Liwmem
LAl6STSEmL_&6T LIPS @)(1h&8S60mi.

W

© o N,

44. stlimsmmUiuLLd (Negative picture) e6dl mearm) (Sound Ok)

UL Sl6r S(memll LGHser Glausmmenomgeain, Glaletmsnol LGSSsT &(henLTseaiLn
(61960 SGLITGLmalsar G s5lg61 HLN60NLD LoTENf]) Gameammias sTélfosmmit L b (Negative picture)
sTaTLIL(DSm ).

uLLb 4.7 (24)
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1 efleGuimigl &L LGuwimgedr gimeuLd (Polarity) ompludlméseomi.
2.  95l& AGCbias &NTewToms: @)\(m&semi. 6].89.81 LGS HlaTCHSS LTSN HS&TLD.
3. aflieGur Gumssl uEHuNdEmhe &L HUUL I 6.9.8] LGSHEGS HoLssTs)
@\(m&seom.
4. LO.TWed(mhg SfemarGus glgliLser 67.00.8] LGS&Es SenL&8Tg ©)(hs 860
5. 2 eihg FULLD), STHlT 9i&F& allOILUL g (&6
45. 9185 L@ (Over loading)
Ieorelsorm gjeveug Galiler @ememrlisnu GgmmeauasT Slulls @lmemT&sa| 6T Slemiy
& menLowrd) all(biLn. @sieilensre| eeurGomgmhi sTaTlL(H&NS. (Flo CgTamas s glgafl LLLb
@mafli, 9jeveug L @\wpuid (Pulling)
SSITIT 6UUTTRIS 61T

1. AGC u@d igrmerdlsuLii, learGasdlser LsTdullmssem.
2.  o.8lwrs @mhsme Hsr GeumsuGL s ojarss Geastor(hi.
3. soLfulle m.d.emw mmll Lmiés GestoT(hib.

46. uLLb meTm) 660 (Lpmafigvid @lsbemev (Picture OK; No Sound)
SSITIT 6UUTTRIS 61T

1 suldsasn LMD 9S56T @lamemrliL auurssT wHmid @iy WsrGs&dl (Coupling
Capacitor) gy &wninamns Gamdlss Gealstor(bi.

2. UG HSE slmeT LlETET (LSS SmLSE&TE) @)(H&s6.

Earphone Jack guistT 9&l @\(m&86uri.

QYL 1grmeor FleL &6, Lwmglm 6T &emL &6, 660l &0.6T50 uGSlulled Lpsg

@\(m&s6omi.

2 g FULILD), STLOT 9|&F& ellHILL e (58560

QUTEVLLLLD S680TL_ Gy 6LIGtT 9 ludl(h&S60mLD.

. Flwrs @(mismeo Ler Geumsul sy 9arss Gestor(plLn.

L lullev e.&.emw Lol LMT&e GeustoT(hiLb.

Eall

© N o

47. gjemey Gsmmeurssr 62601 LIL LD medTml (L ow Volume Picture OK)

e G 90 L. LGSSE LTSS SNNIS GMMEITE AITETLD.
suisET LWSTS @) ([HSE&aTLD.

REOILILGS |.ET. &6 , SMUle&sT , SeumTs ojsmevstr GlEFLLLILIL lg (h&ES60LD.
EUMEVILLLD S6t0TL_GITT6L LIPS [@)(15&S60LD.

0IILEGS LTS &SG6T LLSTE @)([HS&6TLD.

2 UG FULILD)I, STLOT 9&F& ellHILL e (8860

. &Ls @\(mhsmey LT (Smrrsb('al_g I|6758 Gevemar(HILD.

gL Fullev e.dlemiw Lol LMT&e GeuetoT(hiLb.

PN O A LN

48. (!,oasasm_g,g,rrg)(.‘?urrm 660l
(Distored Audio) Slen_&img LLLb Bearm (Picture OK)
1 suSser mpmid @smemri LsTG&sE (Coupling Capacitor) Lip&méludlms 6oL,
2. 660 9oL prmeTSlavLTSeT, LTl 6T SemL_&6rT, LileT65& 886 Lip&mul[ms&eumL.
3. 6960l .67l LIg. &6 LIMMILD STWELSET HeumTa osmevedr GIEFILILILILIL lg (Th&E60LD.
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50.

2 QUG FULILNM) ; STLOIT 9|&8 ell(HILL Ly (8 860MLD.
oL lullev e.&.emw ool LMT&e GeustoT(hiLb.

. “@mid” (PL6IT &nigll 660l : LLLD HeiTm)

RMlUGS&E slmsr 6T Wssn dHSSUUGIL uTslmer UGS LGurhser,
LAleTCEH &S SH6T LILSTUI (S E6UTLD.

@ireiTLmeug) aue SO eTGs&E (2nd B’ Filter capacitor) (spedlliL@gluflev 2 smer
LAleTCHSS) LT, S60mLD.

UL Sdlev edlliLemL_s6T GameaTmiged (Sound barsin picture)

e et 1 e ¢ -
e e T
3 Pt PRI

ol Y - W W P |
ety ey L
i

uLLD 4.7 (25)

Qzmame&sT & aummidluils 660l aimn QUTLE UL SE L LML ITSS Ceermin

@suaflsmerey Sound barsin picture sTearLIL(HS M. S66T0TL LI, 60.6TooLllg &6T LOMMILD STUilevsseir
SaUNTS 9| sevl. GlFILLILIL g (h&ES60MLD.

ULsGYrimears  mswurEpLurws 0555 Oemarer  Geustorigw
(psarGleor&&ifl&ema &6i

1

2.

L& Gmuilstr SL&SIL LGS Glosusdliul setresarmiguilsomeng. Yokesr Gumm&S s meme
YOSGLOUTE JTRIS&ESGLNE (PHI&SEE LTE].

CRT Boardgs spnmiGlumpgin, GummSgin GUmipgin Seieronss smaurearGaisr(hi.
@suemsuGliisafley LiL&@Lpmuflesr 2 sl g il suLd.

UL S@Lpmuilsar Gleuafliim oy&eaums L &&lemer 6L g Shield s eLpsuld @IMISSLITSS SLilp
Iiem g, 611 S GlFiiige Cousmar (L. s1id Glaimeailigsy 9i&ls LhlsmarSlii&Slemius GsmhisEL.
somLdl g Germlh pemerullmer sSymmin  (peT 9 Sl CamSWETIT 2 F&
LOl65T60T (PSS S BBV LT HTLILSS60T6mL GSHTE00TL 6VS M Lo eMTEUTSHEMETL LILGTL(HISS)
lgorugmiey Gleii Galsmor(plLn.

UL&@GYmi Geummlors o arargme 9|8 2w CrflLrd 9 8s 9 UWsssTeo
ElGearmagsr (Implosion) soul (R semremrTiy Saieur(HissT Fem 9|mSlieTCearmsniy
sMUlILHSSIBID. 9&6a SaleTongs nsLmsT Galstor(Hi.

uLS@pmuiletmev (Picture tube) ssmubid GlgmesmevsemaTin 9|SHemenr sTeueumm jSsm]
HHWEST, UL SGLprulemerl QuTmSgig) sTaTUmss tlsflhg GsmsrGaumL.
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UL &@rullermed FHUGLL @&Temeus st

N

Brightness control e9& &w_Ligujid Gaemeuumser Gleuafl&sin SlenL &8s

Contrast Control 898 &n_lglLjld GC&HEMELILITETT &(HEMLD 66| HlenL_SHSTE).

Ca0sm(h sTLflegsir Sarihg), LmigemeT 66l Sl LILg).

uLS@upruilsgyer Beofims SuGlum] sToLbisev.

SolleuGlngter” spriLiseT 9y &l Cauaflest SlemLsang).

HSI UL &GPl eummhi@Ld Glumpg usmipi UL S@&pruldlssr rHMGWw surmig Gaustor(hin.
uempw UL SGQruiler Lwrdm leaTearWssn YHIL UL SGPTLsSE 6ummhginmm)

Em&EnST eTetTm LIMT&S Goustor(hiLd. @lsuemsuGliisafled LgIL LIL &@&MiSE eFmmeumy| Liwimems
LiletTsoT (WSS SlemL_&@GLmm Glainu Gausr(hin.

U UL S@mil QUT@GESILD (psom

1

2.
3.

WSedled semL&l g Germ(H (emesTulleneo pervgmiey Glailg) el () spmm Gealstor(Hid.

CRT BOARD, YOKE gy &lwaimnsr seflGw spml el Geausvar(hin.

GaL96arL 1960 QUITHSSLILIL (D6T6T HITeTE KL (h&semarin TUBULAR SPANNER G&mesor(h
sLpnm Gevesor(HLd.

6TITS eIEDT 9|&MnM Geustor(HiLd.

S LLS@LyTufsnerl Qurmsd mrarE KL (HSsamearn Tubular Spanner Glsmetor(H
YPh&s Gaustor(hid.

Geusfliiymts L Ffemerium’ly afe(h aulmy QNSSLTSS Slle SHemer 6TTE GlEllisen
Geuetor(hLd.

YOKE, CRT BOARD gy &lwaimlsmet eeormeoriilear spsrmmasLl Gumhgs Gauetor(hin.
&gl o Germ(h (pemearullement @lemennTsa Goustar(hin. Llsor i aflemiul GlEiigmsy GaemeiLimeT
Brightness,Contrast 9jem6&Gemm(h LILLD &lemL&(@L0.

4.8 Ggrenesam_& CEir Gl&iiigen
LWgl Slse sfGlaiige

Gsramas s g summudlanu Crir Glaiige (Alignment of T.V.Receiver)

R QaTmussr g aurmdlamw gmeer Geiiwea|n siafsv G&lweaD Sps s,

ST SEUTRISET LILIGTLI(H\El6aTm60T.

Losblg. LAL L 1T (20,000 eptderv / Volt AC & DC)

UL 6ulgeum&& (Video pattern Generator)

Cas56aTMH G 9 dlamavGear (Cathode Ray Oscilloscope)
siueill QlenearGrLLim (Sweep Generator of Wobbulator)
Lmi&si GegearGrLm (Marker Generator)
GeurysomsnuGasml (Wobbulsocope)

eusLmienGaml (Vectorscope)

I SIEHEILITG)LD.

wosbig B LI : (Multimeter)

lg.0flemw gjemevetr ClEIlISNE IS 2 emridimer (Sensitivity) GsmeorL LoevlpLi L smiy

LweTL(NSS Geustar(hild. 9)&6tr 2_emriglimear 20,000 Q Volt /AC/DC @)(68 Goustor(hlLd. 9|STas)
@ Geurel 67.&lemwGuum, lp.&l.emwGuimr geriugsme, weolplli’ L flsor semL (Input impedance)
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20,000 915 @Mm&ELD. @6y JHSESSMmL @HHSTE ST Wwelglhi’ L femers Glemesor(H
Lil6tTsaT (WSS SSlenetT, sNMISSafl TS EGD GuTLs), snmlseafls Wisrerss aiipsdl (Voltage
drop) JMLIL L6V @) &ESLD. G6mmibS 2 suuriimett GlssmetorL LosuipLii L eyl LweaTLI(RISS) &.flufleor
lsor GeumreuGL_gn (Pin Voltage) ojemh&imey, .8.LLSmLILS Sn(HID.

2 && Lilstreomss Geursu LbiL i (EHT Voltmeter)

lg.0flufletr HemL & o Germem@ (Final anode (or) Ultor) gefl&suu@mm e o2 &8
LOl65TEOT (WSS S0 JeT&SL LiLsTUHSNS). @& 9jaré L aurio 0-30,000 V AC/DC @gmerr
TSN S SMILS Serenln (Insulation) Gsmeir auwrgsmer LweTL(HSS Gastor(hiLd.
@semer EHT PROBES 6T6tT)| 9j6mLps&Gmmin. 1018 s gidlsiomer wdlinilsy o erar LlearsemL
EHT Probe 6b QgL iflsmsmoriitley @lememar &L Lg (8 &LD.

uLsugeumsdl (@flipGuur Gui_L et GlegearGLr)

lg.6l flFoursemer Cui GewignEWL, srafm Cgimgsn@n UL alparsd Guflg

LWeTL(NSMS). HSDSETS, @)ESFTSHEITL LI6V Al QMISEMETILLD 660l6MILILILD 2 (HUTESS &(HSME.

LILLIGBT &H61T

1 ugdler Geungse, amflemsorLsa Crigd (Linearity) sflwmsr o wimb gy Sliuainsmm
I|LservL” Gloetor GQeciLueTL(bhiEImg).

2.  usdlemenr sflurs swwuliLbhsgise (Centering). siflwumer gng e, e @ easer

I|LservL” Gloetor Gl LweTL(HSmE).

Contrast, Brightness. Focussing gjemesemerd sfliurss SHenL&&& Ggiieam.

RF, IF edlliL@dlsemar Guii Glailieom.

5. s welssafle sflumer serr SlenL&sea|n, Sismn O HUSLILGISSISM (Purity
and convergence adjustment) G&iiiued LweTLHE NS

6. sefliuritleers swwnseafls .ol Ffaemr siafav Qaiwan gsmesr GlEiiwan
LweTL(HSm ).

> W

UL 6uigeumS&luiletr (eiTLISS gjsmioli] Lopmitd 2 LGITSILGSSILD ailsLn
RF Qeuaflufi_ipedmpg (R.F.OUt) Gamr gy&éslws Gallar epewnrs igaluflsy Gummss
Geusmor(hlLd. Attenuator control epeuld RF gjemeuuflear s&&lemi CoumiL(hsEs GsmerareumLo.

6flg Guum GuI_ 65T Qlenear G Lit
| | | | |
Qeuri g S&6d amifgTeso_e Qsuei &meny L uﬁ_{r
i i umien Gam& Gui_L6ir Uil
g6t GuL6iT GuiLeir
<40 .
+ ayr @ ueurm Attenuator @ @ /
RF eyl L
uLLd 4.8 (1)
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1 HORIZONTAL BARPATTERN st LiustTLI(D&&) Vertical Size, Linearity g éliunimilsnesr o) sl
Gl&weomo.

2. VERTICALHATCHPATTERN o1 LiwestLI(i&& Horizontal Linearity ey oysmevsar Gletiiisomi.

3. CROSSHATCH PATTERN soU1 LiestL(Ri& &) amiflgmssorL_ev Lommitd Gleure 60 LiGSleemer Guir
@e&inueomd. Focussing gjemevedr GleLLiLeomLD.

4.  7BARCOLOURPATTERN & LiL6TLI(h&E s6vrt g eil&as6flen euemaremTiiLig Slsemem Gt Gl
giflwmeer 9j6me) auetaTemTLD HlemL&58& Gl

5. DOT PATTERN & uwsru®hsS seor gailufled emupsiub&gih (CONVERGENCE)
IsmevearGlLoewarl Gleiiiieumi,

6. PURE WHITE PATTERN & uwetL(h&d) sevrigafuflsv Black level, White level g ssl
G&lwevmL.

GCa56amH G gy #lomsvGami (Cathode Ray Oscillosecope)

@&ssTgeTd HH&EHLTS &.9r.e (C.R.O) far 9mussiub&ng. @& s maiuller
Slenruiley gjemevagaimigemer (Wave forms) &euoresrmey SiremreoiL.

C.R.O .slstr ueusflaseir

1 srssHntsnmeumm wrmid (Time varying) 9|meely aImisemeT SremTLILILeTLI(HEInG).
8 196 flgurflssr RF, IF, Deflection, Sound gy &l u@glesmer Grir Glaiiwls LwsrL(HIEnE).
&&6u160 Lhl6ITEOT(NSSLD S6vorL_nliLieumid.

196 AFeufleor LpSlemen B&H&L LLETUHSIMS).

VCR. VCP uflétr Lip&lement B&&L1 LiwsrLbHISImS.

6o 9 St leetoTemenoTS &6v0TL MlLLIGVTLD.

Phase Shift ;& sevorLlwevmin.

N ORWDN

sivaill GlegearGriLir (Sweep generator)

9,61 fiFaurfler, RF, IF eedlliL@lasemer ojsmevsar Glaiiig) Response curve &9 CRO aflsy Glum
Car@Ly 9&irkustsflener (Sweep Frequency) oysifl&&img.
Lom&&sit Glegear@riLir (Marker generator)

g6 M&eurflear lemevsser gjemeverr Glalg) s GMIILAIL oySliTGlaustoremflemsnr iflFeurflen
Peak response 9186 &lmL&&& GaluiuwsrLb&ng).

@eumysomsrv@ami1 (Wobbulosecupe)

@s 6@ Wobbulator, CRO, Marker Generator gy &lwaimnleneor o srarL &&lu 6
&ITE6TLOM (G)L0.
QeusLmrevGasmL (Vector scope)
(@& Colour Bar generator, CRO gjL Bl 63(T, STS6ITLOM(G)LD.
IjsmeusiTolster aufleme (psmm
1 wsdle Gurhé spmi&sst (Trap circuits) 9HeHS STl S6flo 9)6mev6dT
@& Geaussor(HLb.
2.  IFu@dlemw gjemevear g Geussor(hLd.
ReILILEGSlemiL gjemevest Gl Geuesar(HLd.
4. ey jemeussr Gl Galssor(Hl.

w
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Cri Q&iind (peir seucflses Goustrigiime

1

&l.ggii.g (C.R.0), avafis GlegerGrLit, 1969 oy Hwinimnilenssr afso I Gailsi (Shielded Cable)
eLpeULD [@)6metT & &6V GerlenaT(HLD.

f&eurr LMHMILD 9|EMETES) STSHETHISERL CUTGINITS 61T GlELILHGM Galstor(HLd.

6060 SMLILG SHetTenln G, STheSS6TEnL [Bl06S 68 lgemTalmy LILATLHSS
Geuetor(hLd.

UL @lenLHlemev 9Hlir@suetor (VIDEO | F) LgdHemu Grir Qe wemm

sl amflemem s oGl ii, AGC uGdlesT gdliuamamn olFw&ses Gl&iigen

Geustor(hlLd. LIL S&le0 &ML lgliiLily @lemenorsd Goustor(hid. flFeurm MM sTeeTRIGmear On Glaiw
Geuetor(hLd.

1

CRO &lsoruflsv Glgflwn ugles (b eusmsmsmer (Response Curve) siflums flenL&8& Gl&iiige
Geuetor(hLd.
QurM&snmissmsT gemevstr G&g LS (h eusmememen (Response Curve) gifliums
SlenL 58§ Geilign Galstor(hiLd.
IFT semer gjemevenr Gaiiig 34 to 38 MHz g SliGleustor surillemer LiseS () ausmemeile
(Response Curve) Flat o486 SlenL&&& sl Gasrhin. eeibleurm 9éliGlaemmsmis s
Marker Frequency & Lommnil 9jemevett Gl&Llgen Geusar(plLn.
38.9 MHz, 50% Lol SlenL&@Lomm gjemevear Gliige Gastor(hiLd.

CRO

. ;"‘L @ |SCumsei
doafi—umiget | BTG * -lo |gendnacy

QupemGri L | SISITCleusgor
CrRO RFOut . ] v
8 ? @ SIS ST Rl &S a6 LGy “ — .___l

| {

o0.6To%L] =
QupsHéE WsrarSsn 50 Hz srvast

uLLd 4.8 (2)

gayeur_ @lemLflemev gjlirGleusior Grir GlFigs(Sound | F Alignment)

wniésit GleerGrL L

? CRO

svafs QegsorGrL Lt 55MHz . LD &5 51
goeuorl GL &
RF f 1Sl Lmlazim” ﬁ Ig
: F6|600TL_ —
H avefil % | N ENVI QL &L \Y; y

@ 56 | GQumsd uCrms 1€

MHz

50 Hz sweep
uLLb 4.8 (3)
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UL S&l60 ST Lpwieumn) @lememrLiLs6m Glam(h&se Goustor(hiL.

ipup eoriflssr Gaoren GlgsusLsnr Gleumieniowimer Gaeraise Lrmmls GlsmsTer GausT(hHin.
Marker Frequency | 5.5 MHz gjereiled emeusggis Glamems Geaustor(plLn.

Sound Trap, Sound IFT Wilemear gsmevear Gl &l 5.5 MHz & 2 &5 gjarailsy SlenL&@Lomm)
& Geustor(hib.

S

giflumeer gjne el (Aspect ratio), LlsiTEagsT 6L GLoewaT. GMLOLLIS SMTbESIEISEN6T
ILagevl Gaiisen, ewliLi(bhiSS)Se0.

1. CROSSHATCH PATTERN augaurs&luile sl hiss Gastr(hi.

2.  oLWSSTHEGmISmST 9 sl Glaiig Pattern s Slemquilser HiGeu HevL &858 Gl

Geuetor(hLd.
giflwmer g ellHsn &85 ClFiige.

1. emflemsorie eleflwrflily sruflsme g sl &g sflurear HaLblsma Crigd

HlenL_ 58§ Geilign Gaustor(HiLd.

2. Vertical Height, Linearity Preset & 9| sevl G&uig &flwmer 2w, edlsflwumfliig

L HRINmME SHenL &85 6lFiign GCalemTHiD.

Llstr@agsir 9 sgeroL_ Glossor_

Uletr@eg6r LHMID IEMETILE SThHemsemer (Ring magnets) 9glemevl Q&g
GuLLrisoT—en euemene. Gmefley @lsusumos HlemL 68 GFiign Cealsr(HLn.

1.2 Qzramessm & aummhid LS STamge (Servicing of T.V. receiver)

(M uThIS LWSTS @H&EGW Curs JSmers STuhss GaiuiuGid auflipsmnm
grefdm stariLOSmS). sTdailn 66TLg) @)(HPSSIL (PEHMSEMET 2 66T SEILS).

1 usmer uGHlmius se(Hiflpsge (Locating the fault)

2. o EsEse (Trouble Shooting)

LsTer LuGSmwus seam@ifipsse (L ocating the fault)

Q@ MRS ahgl UGS LW FHULGETTEI. TaTUmSS &6t (hily & @L
(psomemw Locating the fault eTearhlGomid. surmdluiley smssriu@in Yl@mlemws (Symptom)
G&meuor(H LGSlems seuorLniliieomL.

Gomb&@Ese (Trouble Shooting)

aummailuflev Lip&meer LiGSley 6ThG 1 QLT LWSTH @)(HSEIMS) 6T6TLIMS S S6vorL_MIhg)
Igener Lrmpl surmilem sflurs @uwniss Gan wemm, Gamn Bé@Es e (Trouble Shooting)
sTaTLIL(DSm ).

(M OSTmESEST_& UM LYSTEISNSTET ST 6UuTTRIS6T

IiFls Crrd CETLTEHumrs summidleniuit LeoTLI(h&S)g60.

igleLome lsTeT (PSS THNSTLHE.

I|F& QeuliLiomer @) migefled LL6TLI(HSSISH60.

I|Fls giFliey (Vibration) 2 smer @I _miseflsy (6T.8T. GLI(HES) LIL6TLI(HSES560.
surmudlullesr o L Lmid grel gjemLGev.

gemi&gumenr GgmLrysier (Loose contact) a5 (h el

o0 s NS
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10.

1.

surmlufleor Geuliun GeueflGCwmTseumm, NeTym GimeTsHemar Gievofl, LTedlSer &eurr
GumssrmeumpileoTe eLplg eS1(HGH6V.

LhleoTeorey eTMUIDID Smevraisefley, CalileT LmmId Leur ML @lememTiILSemar 5886
B@sse60.

Lils GousLome GaeaTsusemeT LMHMISE (CILns&Tenflee ipiperiseflsy i (Hib).
amremsussr_Suller eTUm SieneTser eufluTe gevorenoti &lhgis 6.

Mo Cleu@G/TL &6 g ereTe o LUmid 2 6Tem GUTHL &6 SeriESluem_ g (Weak)
GuirtTm LG STTETTTHISETETTED 6(T ClSTEMSESHTL S Ui LLSTSRNHSMS.

@ OsTma&ssT g ummd uwsTsl aillLmoe, (pyhsasmr eieurm urmofling

sTeaTLIEmELI LITTLIGLITLD.

@zmmassT el urmofl&@l wemm
(Maintenance of Television receivers)

1

ok oobd

N o

leTer (PSS TNNSSTe|&alle @Mmhg CSTmN&GSTL S auThSml LUTgIsSTss
sGILuflemevasmirLl LeTLI(H&E6VLD.

CsramassT & aumd 9idls SliaemL Lo LTi§gis Gamerer GolstoT(hiL.
surmudlullesr o L Lmid Camid Grelemit gjp &8l &S & Gastor(hi.

afl_ () euwfifudley ari&d @lemsuoriiL] @levsuroey LIMT&E1& Glsmsimer Geuear(HiLd.

Ui @umiglg Glametori (He @ Glumps, summidludlsr et mid Giewfl, umedlgeor Seur
GuTsTTMEUMMIETTITEL PLIL & LTS

LileaTeaTen sTMLI(HILD Smeuraiehley GasLilsiT LmmILD LTSI @lemstoTLIL|Semsr 15868 Goustor(hiLb.
Cgmemsus s & aummidluflsar Slermid suflims; o sirGer Setorsuatit i) allL_moe LITGISTSS
Geuetor(hLd.

sTeURIETE| SIMUILITES CFTame&ST_ Sl LTTfESSTaID, 6@ eummisuile s
sTU(hemS (poNleid Selli&s @lusms.

(M CammassT &l ammidl LWasTHl LT, 9o qouGid MlGMlmius sealerors

2_6UOTTTh ) L(QSTenT LGS ommitd GlLm(mL&emems; sevorLnleug Lmnl ellifleurs ummiGum. 915m@E
(e, srefdlm Glan Curws TH588 CsmsTsr Goustmgi (psrblerssflsmagmear (pg&adls
IIEgI GamerGeurLd.

CsrmassT & aunmmdmu uwsg searfun Gurwg ahSgS0sTsTar GalsmoipiL
(psarGleor&&ifl&ema &6i

1

CsramassT & aummdlamiu 6068 Cargemer (Static Test) (eummudluiler @liis s Slensor
Bms&H o), 2 L Lmperter GQuTBLSmers Gamdliug) Geinn Glumgl, eummiluiler
ueurasmiL mmi GallsT @lsmemriiisner F&&) aflLGoustoT(hiLb.
UG I8 GCaTgmen GEn er 9 &ls aTarps5s5mes 6568 mausSHsEL0
LileaTGa & lemenr Lilstrealim&asin Gl Geasmor(HILn.
@i Gargsment (Dynamic Test) Glaind GUms (STaugI, eIl @linisE Glsilg)
lsoTeT (S SLn, hleoTGeTmLid o Sweummlemeor oeTiiLg) T HIMHSTEOIUD LoFhHS)
Cerdlss Gouetr(hlLd. @)&6Te0 K& E) LlsTardisd snLbamss sil&semi.
QarmassT & aurmd @unids Gamearmym&@n urws L.O.T. upmih s &
,Georr(h g Hwaimenm mesaflermGem, welgfi L fear Cargmers &wnilemes
QarerGCLT (LrHETHSTaIUTD YihSHHSTOIN) QST S LTg. QT LrollGhs
Wlstrear it & srmu(HILD.
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10.

1.

urnd Qunids GamamyhésGn Ourws, (e Gmpaurs) I &8s
HeTerWsssmES 05685 maussHnesGn arcssdlamer Lsreafins s
QLSS LTg)l. G&igTe Glufliu Clalg 55810 THLDHEUGIL 66T, Ui LpSTe all(HLD.
UL &@GQPTUilenetrs; Sa.eons:s eswmem Gaussor(Hld. UL S@Gmil 2 el w CriflLme, o 6T
@6uigLiL] (Implosion) ermuL(h), SettTenoTie & Sil6voT(HS6T S, I|(HEIIGTETOT SHEMEIT LIVSS
smulLHSSeiGILD.

Uil @IS GlsTeoTie H&@ESLD GlUmWEI, UDM eSS (Soldering) GlFILG & L Tg.
veurelismer ‘B’ UflGlesmL &1fl Gl Gurps) (sl Gl&iin GUrL)s) SeeTms
@& Geustor(Hd. Houmrs gLmevl Geiigmw ‘B’ slemsr s g dlswrdl L
lgymeoTSleroLi&6iT, L.O.T. mmid UL S@&mi Gbmg Chrs&le LWsTe ail_&sn (.
pwsrer Gurmsnar g&nM), LS Gummsnarl GUTHSSID (P6tT, STLomeT GILIT(HETSmeoT
sTeoTLIen S 2 M) Glais Wt GluimmgeGoustoT(hiLb.

weviglfi” LT 2 g6l Gamsor® snmly YaT&EEL GUTLE I|(HSlaIeTar GILIThHL & (@EhL 68T
GmIS&F anm) (Short circuit) G&Lg) ellL&&n L Tg).

on. &), LILGTLI(HSSLILL lg (HhSTe, Liler GeumreoGL gy (Pin voltage) ojerhg) Lmi&s Geaustor(hiLd.
Wlsramm suemruL_G&leor  (Circuit diagram) Lig eThgL fereefley LileoTeT WSS &flwums
sureflsvsmenGuum, QbsL 16T ShSIUTL CuTHLsSmars GCaTdlsg) LSTEUNmHHSTe
ormm Ceuesar(HlLd. senLglurssmsr (Cameallieflsy) s.flemww Ml LuMTss Geausar(HILD.

Csramassm & aummgluieo UL @GssmpurbEeT

CammassTd surmiguie snu@d LG Gammur@hssT, uGd aumfluress E6ip

CaThssUIUL (DeTeTs).

erflwey LGS LMD 1pueomflesmsd HUELD GsmDUTHS6T

1

U AW

ysreflger Wl HiGw Gsrmassr_ g Horuile Cararmsng. @amrsssn wl (I
HeoL&&mg). (Snow only; Noise only)

UL S&lev Lsitarflger CamemrmiSmg). @lenr&seail 6T wlgill 62601 (Snow picture;Noisysound)
UL (LD 6p6dld GlummSSLHMIS Slem&sev (Mismatching of audio and video)

Venetian lines

Gl 2 (meud GameTmigey (Ghost image)

spifl(m, Gaearevs6T L (HILD SHl6nL_&S60.

U @sml_,r_f,lsmm I|SlTGlsusirLiGSulsy eFHL@LD &swmumHa 6T

1
2.
3.

4.

yemerflase L (HIb @lemr&easy wl(Hio (Snow only Noise only)
Leirerfl&s ETHL6T Snlglll LIL LD @6 &ESFaIL 6T &nlgll 69601 (Snow picture Noisy sound)
yereflser @lsvsurosy Geumismiowimesr Gleuafléan i (hio (only plain raster) Hap&d) spedl

(@l6vemev (No program sound)

sTéIfemmLiL b (Negative picture)

sreflunid dyyss s_Guur® LGSl sou@Ld &smmurbsser

1

2
3.
q

YemeflgseT L (HId @emr&aen Ll (hid

Leirerfl& EThL60T Snlglll LILLD @6 ESFaIL 68T &nlplll HSLHES 62601
UL (LD 660lLd GUIMhSSLNMIS SHlenL_&560

g6 Gourig i
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5. er&liemmLl L Lb.
6. Geumsmowmer QeueflEsLid (i (Only plain, raster); HlaLp&d] 660l @lsusmev.

Ll QupsSufiermed HUEL &smpuT@HS6T

1 smemwowmssr ULt (Dark picture); 6pedl meaTm)

2.  Slemmuilev Geuafl&sid @lsusmeu (No raster (light) on the screen); 6pedl mear
3. fLGryev Cambhi&EmL 6T Snigll LILLD; 6260] H65T)

4.  fLGrev Cambhi&EmL 6T Snlglll LILLD; 62601 H63T)

5 Lomigeument LILLD (Poor contrast (or) dim picture)

6 Smeared Picture.

UL &@&pmil smplermsh eFHLIGLD Gsmmum(blssT
(Picture Tube Circuit Faults)

&(ThEMLOLLITEDT LIL_LD

Seomuflev Gleuafl&aLd @levemev

gifluileveurs @allgse (Out of Focus)
LOMIS60IT6DT LIL_LD

ifi_Grerv CaHm(H&6T ol (hid

LG Cam(Hs ML 68T Sn_lpill LIL LD

Geusirarfll Ly &&iL 6T & Lw LLLD (Silvery picture)
8. &aill& gy el auum’ (Switch off spot)

NoOas N

SeoLfleneg glen Uil L@duiled
(Horizontal Section) syou@®ILD GsmmUT(HS6T

1. dlemLbleme s5Huss @iy (Horizontal Sync. Loss)

2. ol @urists flsme (Dead Fault)

3. dlemLflemev Crig&Humm L b (Horizontally Non linear picture)
4. QonE58156sr®H (b Camsarmigen (Vetical line only)

5. dleoflemev ameilsse eflemere) (Horizontal Keystone effect)

6. uLb ellifluyd eSlemerey (Blooming of picture)

7.  Ufsgin (Breathing) eflsmemey

8. dlemLflsmeumssiiLLLD iglhg Gamermiged (Horizontal Fold over)
9. 9s6ud Gemmeurser LILLd (Widthless picture)

10. rfruefimi (Ringing)

—
-—L

sevoreorig L9ley G meaTmid @ (meutd (Mirror image) Guimeb G&meTm)IS60
Criflemeus glemL L Lgufled (Vertical sweep section)

U@L Gsmmur(h&siT

lenLhlemevs GCamr( (Kb Camsarmigen (Horizontal line only)
HeaflomervGasmll (Cinemascope) Lomglifl UL b GameoTmis e

Criiflemev sp&SlILGs @lemipliy (Vertical sync. [oss)

Criiflemev Crir&Sliumm LLLb (Vertically Non Linear Picture)
Criiblemey emallsse allemerey (Vertically Keystone effect)

uLLb Gy St GBS (Vertical Jitter)

UL LD S6meudLnss Gamsrmige (Picture upside down)

NoOakwbd~
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&SI UGS (Yoke Section) smhgmseflerme sHUEL GsmmuUT@S6T
LIL LD emLOILILOTS; (@lsuemev (Picture is not in centre)

Hlsor@eagear eflemere) (Pincushion effect)

Guirev a6 mmevLiT (Barrel shapped raster)

@m& GagGLm (Neck shadow)

Hlemev Lomplw LiLLd (Tilted picture)

ou A LN~

of screen)

Slemmuilesr m(hiedle s GleuaflEatt Lsirarfl Lol (Hio Gamearmigev (A bright spot only, at the centre

7. Qammassr &g Semmuilsr epemsugafle LIL L aismeargev (Bend in the picture at the corners

of the screen)
e&Hwse ifliursr ugdulled (Sync. Separator stage)
U@L GsmmuT(h&siT
1 Qurss es5Huss @iy (Total Sync loss)
ipSLiTeTafIGWILIT SimflsorTed eFHLGILD Gsmmum®
SlenLhlsmev &5ILss @iy (Horizontal Sync. 10ss)
et HCI LT Smfleormed sHLGILD GsmmuT(h
1. GCoiflemev sps5Euss @l (Vertical Sync. [oss)
2. b Gugd &pi GH&se0 (Vertical Jitter)
ilsira&d) LGSHuls FHLEL Gsmour@®

(ponlevid @kisTs Hlsmew (Dead Fault)

Sl L 1b (Shrunken Raster)

“amid” LI smL LommId emLd 660l (Hum bars and Hum in sound)

uL b Gmefl&mgl. (Wavy picture)

UL L Gmedlhg) ClsmsiorGL GLoedlmmgl Sprs (Mhidngl. (Picture rolling and way).
I|S60LD Gsmmeuresr LILLd (Wildthless picture)

gsﬂuugg,luﬂmrrm FOU@LD Gsmmur(®

(ponlsviLd 69601 @lsvemev LILLb meaT) (No sound; Picture good)

UL 5560 eedllILLsmLs6T Gamermigey (Sound bars in picture)

J|oTe Gsmmeureot 660l (Low volume)

S SmLSSTHGELTE 6960 HlemL_Sg6v (Distorted Audio)

amLd 660l (Hum in sound)

Elnr&EFMIL 6T Sn lplll 69601 : LIL LD mearn) (Buzz in Sound; Picture O.K.,)

g@@gﬁlmu.las Qareior(h LgSHlemers &evor_iilg60

o swN =

owp LN~

@\g1eu6m1T 6p610leUT(H LIGSWIgID 6T68TGl6TT6ETEDT LILYSISET 6TMLIL6VITLD 6TEOTLIEHSLI LITTSGSHTLD.
6vfl, s6uGleuT smiL& Glamenor (hlid oumiSlufled o erer Lpdlement eTeveumn) &ifl
% G IS U C jul

Cl&leug) eTaTUEmSL LMTLIGLITLD.

1 e QaTmasst & ammdl wodlwin @uriseilwams (Dead Fault)

f&eusmy guer (‘NO') Gaiig Wer GeusflEspn eealun airaileeme srefley, aimmid)

Wnilaid @unisrs heme (Dead Fault) gy Slwsitarg) sterélGmimin.
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@ouydmer A& WHUELOUTWS SHSS® Gsmerer Gousmoripws
peirQear&sfsmassr :

1

2.

&6y LeursliensT LUGSlmuE Camdlss Gauamm(n. 95NGE WeT @ILLEGSullsmer,
surmudludlear Lmm LG Sseafladlmng seflGw Mgl (1solate) Colsar(HlLn.

I|8ls LilsreT(LpSSHSHmer Ce5EL LlsTess&lgmear sTsfimssn (discharge) Glsw
Geuetor(hLd.

ler o S @y (Fuse wire) usrH@@mHESTOL, GMI&ES Waranm 665D
STOLL Lp (&SNS 16T CETHSS Ij6ueumn) @I(HHST YSemens &ifl Gleiiig earGL Lolear
2 (K @l LHsralaurmsd) @SSl umiss Gaustor(hi.

LpsmeoT Lblsor 2 (& @lemipullesr gyt Griigr GuImGe GLTHSS CUTGLD LSl 2 (HE
@emipuilsor opinfur Griign @\(m&es GauetoT(HiLD.

ueurgliemer sflurg @uukigl L g&dlo, SeLhlime Glauaflui O LGS, SlenLhlsms
Cesgin ugd wonn SoLflmea ymawursHl ugd eearm auflmel Ui
ILuGSHulleyierer CummLsemerd Cardlgg aifl Glain Gaustor(hid.

(15 CBTemaSST& sumhid) (pHMIYILD @ILIKISTSHSNSTET ST EUuTIRIS6T

10.

veurr&Lisner Glauaflufi_igadlmhg LhleTem WSS TSR aITailsusmey sTeuflsv...

LRSI, 9 60T— )Ll sall_& o Sliumeal LSTSmsgeum.

AC Fuse, LGwr(hiser, (pssiu aigsl (i LilsrGsadl (Main Filter capacitor) gy slwsme
LWSTS (B S S60mLD.

Cr&GsuL_LIT ignmeardlaivLIT, 9|setT @Ik LilsargemL_gsi (Biasing resistors), efseriGwim(
I SHsmen Lipsmelullme&seomi.

Q@ GeuL_L 1T, 0.8 wirs @\(mhsmev Lear GeursoGLgsn (Pin voltage) gyerss Geustor(plLo. et
GeureuGL gy &iflms; aurailvemev eTsufley, LoBSLILL L QT semearé Cardlss Galstor(hiL.
2 eurithg FrULILMMI (Dry soldering); smbly 9i&& eSlEILL Ly (S8 60.

L lullev Q@G LiT e.&.6miw LommmLl umiss Gevesar(HiLd.

GO0y : 0.8, wilsneor, el LT epsuld, LWSTE 2 6TETST 6T60TS SHevorMil @Lieoms),
steoTGeu Lommll LM &GS meoT (by replacement) Ldlemsors &ifl Glgiiiw Gaustar(HILb.
veuraLisnear Glauaflufi_ipadlmhg) LOl6TeT WSS GmDaITS @) ([HHST6. ..

110v, 12v, g éluamilear augslly aTCH&H&T M etissl (Weak)
I6OLhS| (& &60LD.

B+ gliemer LMQ&_soL s6umms g smenl G msaeumin LauralisnsT Gaeafluii g 60lmhs)
LAl6STEOT(WYSSLD JISSHLOTE QILST6V.

B+aliemsm LflGla_snL &oumrs gjevl GEilidlm&aemL.

Qr@GeaLlLir iprmaTdleuL e, LilergmL, aTegadlaer, sariamGur®h gy &lume
LWSTSH @)([HS&6TLD.

veuigLlemer Geusfluf® sflurss S ssme, LHM LEGSSEHL T LT SLImeTamIL
@merss  Ceusmr(@d  wHMW UGSHSEHLET  BlmaTssaLer, Gaafluil®
LOl6BTOT (LS SHISHEMET 9658 Garesor(hid.

Qeusfluii_® Weterpssmisear ailpsdl (Voltage drop) gjmiwmns CsTmassT s,
QBTG @ILMISTLOE @)(hHST6V.

SleoLflemev Qeuefluf (b wrmerdlevLii, g er @K gL ser, SlenLflsne
Qeisgih UGS, wnmid SmLhma LTSS LGS GUTHL &6 U6 o))
@\(m&s60mi.

138



1.

12.

13.

14.
15.
16.

wNm UGSHSEHL 6T @lamears @ Qurig Gaaflufi G Wererwssn 110V afpss
ImLigl (Voltage drop) Gsmemsugsm &l (pnmleih @IUIRISTL @) ([HHST6V. ...
SlemL_flemsv Qevaflui” (B ermearefleroLr GL oLt L Gim(h), SoLemerGus; LhlsrCs &, SlemLihlemev
aumaT&@GL Si(meT, L.O.T., TV 20 g Hwnimnled @mis@&snm () UGHS GnIsESEanm)
TMLIL Lo (Ih & &H60ITLD.

(@i TV 20, L.O.T. ommLd e6meT&@Ld S(heTseT GlLmoumyin LGS GnisE&E snmmé
(Partial short) efi(hid. evigLii L flesr 2 ellumaid @laiMamnS Sl0ILTES &evorL
@usrgl. wWesdHer gplusmuile @amnamm ySsrs wrmmll urisggemer (by
replacement) LLpSlsmenTS SevoTL ML (LpigLLjLd.

fleoLflme Gemsgin wrreardlevLr, Werwrmm @uki@ HeargsmLser, @&r
leTCH&HSG6T g SHIsmel LLSTE @)[hs&Se0i.

SlenLhlemen gemeulimse lpnmarSlenLit, @i WersemL s, sarcssdlssT, H.Hold
preset, (9susvg) H. Hold Coil) gy dlusnar Lwsre @\meseomi.

(@MY : HeLHame gemersd 15,625 Hz giemasnil 2 nLSE Gaiiureilips Qaaissin
(driver) mmmitd GQeuaflufi” G0 (Output) ClmSSlsar ol Calsme GlELTg) ; @)&6TTe
suriid) (pmpleid Glawedlpngl afl@HI.

Iemeulm&e) e.&limrs @\mhsmeo Hler GoursuGLsh oem&e GoustoT(hiLd.

2 UG FRULILMN) ; STLOIT 9|&8 aNbHILIL Ly (h&S60.

SOLAINS 9emailrss m.8). uflsmer ol LTT&e Geustor(hiLb.

2. (i L (Shrunken Picture or raster)

uLLD 4.8 ()

UL S&60T 2_LLITLD LoMMILD 986010 RIS SSSHlemeTall& &smmealrss Camermiin. @lsiallmere]

SRS UL 960608 SLUTL SHme Ijere| TmeuLi (Stamp type rester) srerliubh&Sms.
@& @emmur(h GumuTad il (147) Gammesan & surmd) (Portable T.V. receiver) seflsy
TGS

o lersliemsT GsmmasTGan, um@GUGSSIULL uarslmearuilsr Glaumufi”

LiletTeoT (WSS GmmausTGer, @laieilsmare] qHUbENS. (P&, sn6lLlmest LiaTUHSS)
@SS uTT&s GaustoT(hIL.
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& ITI] GUUT [ &5 61T

1 GQrgGelLr wrmeardlevLiser, @unig WeargsmLser (biasing resistors) wlerGs&dlser,
sgorit emL_Guim(h) oy SliLemal LWSTE @)(H&S60mLD.

2. B'9f0sl saumrs o sl GEnuiiL g (h&&60LD.

3. 2 .eihg mulunm; soly 9&8 ellHIuL eSS e0.

amLd L L Lopmi emid eedl (Hum bars and Hum in sound)
ueurgLemsTulsv Gmu Griflssramyin (Pure DC) flenL 6815065 @)&M(E& STTemLomEGLD.

1 Smsgin oL Gurhser, ales (b WlarCssd), Smer Wieromma, (Power Transformer),
LWSTSH @)([HS&6TLD.

2. 2 eihg mulUn; STHlT 958 allHIUL e HSse0.

uLLd 4.8 (5)
4. uLd Greflflmg (Wavy picture)gjsueugy LiLib Greflkg CamearGL O S (rolling)

ueurgLismsTuflsy Gmu Crieramyin (Pure DC) &L &ars6s @sn@Es ST @L.

1 Smsg el Gurser (Rectifier diodes), aug &L (b lsirGas 68, Hmetr LhlssrLomma)l (Power

Transformer) LpsTé) @)\(m&seumi.

2. 2 eihg mulUn; STHlT 958 allHILL e HSS60.
5. QemiE5815 Cam®h (G Camsrmse (Vertical line only)

SenLflemsv Gleuaflui” O LG&ulsv, 9iGnlD SHemLElme aIMETSGSLD &i(h(EHSE lFsgIn
LTenguflev o_eirerm GmbL &6 Lipsmeanev oL (6L @)&@smmur(h TmLHLD. 67 Glsorenfled Slemi_blsmev
Qeusflf_ (), CsnsgInd wLHML YmeWTSEHL UGSHsT WHMlID C&FWIYPHLSTE,
CsramassT &l aurmdluile GeuaflEsGLo (TrevLi) ermuLTg).

uLLd 4.8 (6)
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w

6.

SenLlemsv UEmETSGLD &i(h(EHSEE GlFsugid @lemsaoriiL] auuiseT all(HILL Ly (h&S60mLD.
SlemLflemey eumeTHGL &(hHEHSEG OGTLIT @lenemriidley o 6Ter HlaTCHEE LT 9 &
@\(m&seom;
2 UG FRULILINML; STLOT &8 (HILL e (&S 60.
SlemL_Eleney eUmETSH@GLD Si(h6iT, HlenLiblemev silesflwmflie smufled guietT oy &l @\(H& 60D
(iBle oifig)

SenL_flemev CrisHwmm L b (Horizontally Non-Linear Picture (or) Poor Horizontal

Non Linearity)

1

2.
3.

7.

1
2.
3.
8.

SlenLflemsv edlesfliumfliie &mulled seumms 9 savr Glauiu’ () @)msseomi.
SlemLElene RIMETSEGLD S(HeT LGS GMIGEGE amm L Hulmssem (s ojflg)
L.O.T. upsréuimsesem (e oflg)

SlenL_flemeowirasll L LD ek Camermiged (Horizontal Fold over)

uL1b 4.8 (7)

SlenL_blemeo Gleuafluii (i wrmerdlevi, L.O.T usrd @\msseumi.
lenLhlsmev Gleuaflui’ (it LG Suiled Seummenr WlsaTCH & L SlemsarLi LILGITLI(HSES560.
SlenL_Hlemen aUmETS LD Si(HeT LSTHilm&s60mi.

SlenL_flemev srall&Ese allenerey (Horizontal K eystone effect)
@suafsmeraiimg Horizontal Trapezoidal raster steorm GlLiwimLd 2 6ar(p.

uLLb 4.8 (8)

SlemLElene RIMETSEGLD S(HeT LGS GMISES SHmI 3 &ullm&se0mLD.
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9. uLtb efiflyb eflememey (Blooming of Picture)

uLLd 4.8 (9)

Carmasesr_dl surmdluilear denrlerev St Grmed LMWL  STewTLFTaVL
S600TL_GITe & emaT (LPeIGID Sn L lp6TTe0 LIL SSHI6T 2 T HmID & IS &wnTEL.
UlemirL_sor6ry LOMM)ILD SHITEBOTL_TTOVL S680TL_GITTEVEEMET (SHEMMESST6V, 2_LLITLD LIMMILD 9 SH6VLD (G6MMLLILD,
@esuelemere] “uLLb efiflyn” (Blooming of Picture) sterliubhiélmg.

1. EHT &msd (T.V.20) upsné) @\msseui.

2. L.OT. ssmimgl @(m&s&eumL.

3.  UL&GYML Sihg @\mssend (s 9iflg)

10. Lifaimi (Breathing) ellsmerey

UL SEN6T 2 TP SHV(LPLD STETTSHGR Snle s Gsmmd. @lsueilsneare) If&Sm alsnare)

sTaTLIL(DSm ).

1. EHT 8lmsd), (rectifier), L.O.T, uL&@ymil uipsréuilmsgeumi.

1. g|s6uid Gsmmeureor LLLb (Widthless Picture)

uLLb 4.8 (10)

1 usursusmer Geusflufi () WsrerWssw SHMlg GmMauTs aITeTD; LaIT&LmeTuls,
Q&L (HID LTSS S ST LNSTSH @)([HS&6TLD.

2.  Seoflme Ceusfluii Gl uduiley s6asLifl @mhgl 6 Geiu@Gin SollamarGus
lesrGg & (Flyback capacitor) uwpsmé @) msseomi.

3. dloLhmo amas@n &HEnsES srLfamearillaerer WarCs&sd LwsTa
@\(m&s60mi.

142



4. SmLflime ameT&EL S(hHeT, LGS EGMSEE NNl & @lmesam (fls 9)flg)
12. fiudiki (Ringing)

UL & &l6v Cem© 5815 Car{&er
GCamermieusnsGw frudm (Ringing) etsorélGmmi,
@ s emert (Pictureisin Jail) stesTmitd &» mieugietor(h.

1. SlemLiflemev Gleusflui () prmerdleLii sdlours
(Ieakage) @)\mss60mi.

2. L.O.T. finflgy semiiey (Weak)

3. soummerr eTGssSemu Gurs GuesTsmEL
LIGTLI(H & SIS 60.

4. SleoLflemev edleoflumfllly smilwsEl uss
@emeorullgerer  eTHmL  gueT 9 &
@\(m&s60mi.

uLLb 4.8 (1)
13. sevremrmguiled GameiTmid @ (meud Gumsy GameiTmiged (Mirror Image)

UL @ 1d, susd wrMlgd CarmmuweafliumgeGuw sememrmiguiled CameTmId 2 (HeULD

sTeaTHGmTLD.

uLLb 4.8 (12)
efleuTIT & 8617
| -gflwrer allew_smug CsMMmbeSH&Sn]LD

1. QzmamessT & Ssnmuiley s (psmwwmer UL Cammmaflss em Cibmy. Crr&sla
suGaeufimi auflser CaamauliLBSmE.

9)) 625 3,) 1025 (@) 15625 ) 50
2. sTusLrmer s Slevrulley @LAIES LTS, aoblHES @Il LT&Sa LD
Im&SsLILMUSNS sTeoTm)| GlLILI.
3)) amiflgmssorL_sv srGseoflm 3) Qg &60 G 6DImI
@) @evorL_rGevsru(h eruGasenfims ) E&eueamagliLisy 668 euflm
3) uLS@uruiler BersSn@L, JsasSnELn 2 srar allélsLn LG

3)) Gs6v smef] 9)) aufl&seorGemommLin (@) 9ibs efllgin ) CoiasSmeor
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4)

d)

6)

8)

9)

10)

GaLom g 15687 (LPSLILSSSL 1960 65lLp&&n tg 1l 6aflaGammeurm) Gleuslush WilsarGem_Lid
lemL_LILg)| 9560 sTeoTHIGMITLD.

) sGLSL T GFsioLmsTsin 9y) S(menin LilsoTGeammL Lb

(@) ep6rflemius LOTMMILD G6voTLD  FF) 6260l6MILI LOTMM)ILD (5)650TLD

CCIR — PALB (psnmuflsv efig Guim L smL 986010 LN

o) 10MHz o) 15MHz @) 25MHz ) 5SMHz

aflg Gim L LG LumeaT efip G 80,6111 jemeuufledl(HkS) 26TTd) 9|MEVSEMET bLllp &L Lo
I|meusemens SeoflGw LIifl&Smg.

9)) S L OUUL YmeseT 1) ble GIIT 9jemeus e

@) Y T.6Tcol1 jemEVE6IT ) LIl 9)|6m608561T

CsramessT._duflsy amiflemsor_s 9 SiGlassr LG

9)) 625Hz  9) 50Hz (@) 15625Hz ) 75Hz

Qe &6 auGasefin menL Gum @ITLCILD 9)smeo Caemel.

o) 50Hz @) 75Hz @) 625Hz ) 15625Hz

LOT ulleor Geum) Gt LG

3)) smpaih& s Llerommad 91) 2 wini(h&@ Lilsrommnl

@) o && fererpss Wsrommml ) g1 GLT leTiommnd

suetorenoT  GlgmemeSsTL & UL &@Lyruilsy STEOSLITT6T  GILILITS & &6
LweTL(RSSLILI(hEsoTmenT.

3)) WS 3b) Qe @) eypsim) FF) 67(

- 6 Flov eumiGemgsefled aflemLwerf]

—
b

©ENDUA®WN

G 6uflmi sTeaTMIT6L 6T6TT6DT 2

UL SGUTuile T5sma 6a508T(H LwsTLUhSSUILGSEIDG ?
I|SOULITS L| &8 6T6OTMIT6V 6T60T6aT 2

I eSlE\SLD 6TTMIMEV 6T60TETT ?

@\rstor(h) euemssTeT GaLonT lpuliseflsr GLwrgamens GMIN(Hs.
&m0 LileaTGeaTmL L LD 6T65TMIT6V 6T6OT6DT ?

gL flemeus Ggmemsussaml& flflaurser sTermmsy eTeoTear ?
Lupeoriflsar Lisroflgs6m @MrevoTipsmentss GMILNI(HS.

6l G 191 &L IflsoT Geuemev wiTey ?

10 Geurg &6 Yemeumsluflear Colsmeuiums) ?

11- g Hlov auflgeflsd aflemLwerf]

©ENOU N LN

6uIfl& s 6toTGeToTTLL LD eumITLLINYI.

Q& smyemtl — eSloTd @ e.

sTOSLITTeT GILILTSSlulleor Liswof] wimg;) ?

ST 19115160 &(memLn LAlsaTG6oTTLL LD 6TEITMITEL 6T6DTDT 2

CaramessT & fldlaflsy afip Guir .61, Faystorl .61 gHitGleusimaemar @GmLLI(Hs.
&g Guir oy 10 NaflLwiflser Galemeuser Wwiremeu ?

SmevoTL_TmeruL &mevorL_Giymedlear Lisvofl wimg;) ?

aniflgmssorLs0 gemeuwmsluflear Liemf] wimg) ?

stouailgln o &5 Uararssn anflerard  Gaafllihugduile 2 Huséd
Cainium &g ?

10. Gleurig 60 gjemeviLm&elufleor Liesaf] wimey) ?
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V- e U&HS gjemalfled aflemLwiefl

BN

o

10.

UL &@GLpmuilesT oysmLoLismLi LIL LD e1emThG) LITSRISEMET GM&sa|L.

&L (hUuL gjemeoudlesr LILLD eemrhgl a6l

Lupeorifletr SLLLLLS6mS euemThal |56 66U0leumm LGSlemiLn ailars @ s.

aflp G 121 SLifletr LilsT&memm UMTHG I|GH60T GIFELITL 6D II6MEV 6Ly OLMIG ETHL 63T
oo & 5.

Gleurp &6V LpLisT&HaR6tT LIGSleT LhlsaTgimenm LiL LD euenrhg) elleufl.

CsramassT & Serulle rrevLir (Raster) sFHLLT&SnaSTeT STyamhisamer QST @SS58
(TS5

CarmasasT gl fldlaufle 2 wrh Gemmeursr LLLD HLIHEUSNESTE SITIT6U0THIS6m6T
CSTGSSI 6T(LSIS.

8 CgTamasam g flflaufls Ls THLHIISHSTET STTERISET CSTESS! 6T(LNS)IS-
6LIETOTGTOTTLISEMET SHEVEHEGLD (PENMSENET S LIL IS EHL 68T 651678 (E)S.

QeramsaT. & Moo tearamn LWsEIssT FnUbeISNET6T & T 600 h 8 6m 6T
CST&SSI 6115

9) uLLb elfluyo ellemerey (Blooming of picture)

31) Crihlenew smaisee allenare (Vertical key stone effect)

@) QemiE s 6sr®H Camarmise (Vertical line only)

i) sevoremigliled GameoTmin o (meutd ( Mirror image)

V- efifleuresr eflemLwierf]

7.
8.
9.

UL &@&pmuilest Goausmev GlELd (pemmenil UL SGIL 6T eileurfl.

Geramausam_gl urinll (Television Transmitte) wilesr &L L LLUL S8 anhE af6T8ES.
&@LUy — Ceustemst Ggmemausam &l fdlaufle SULOULSme I|me0 6llgaIMkIS EHL 63T
UG ST (H&S.

&y — Geustemsm QgTemes Tl & fldaufle LGaum LG Ssaflar G&wssamer
oloT e & 5.

Grriblear @lememoriy (Directcoupled) wpemmul uLOGU@GHSSHuflsar (VIDEO AMPLIFIER)
SMIIENETT |EMEVALIY OLMIG ETHL 6T UEDTHS OI6TE 8.

CzmamessT &l (pnilwid @urkisTgsnsmsr (Dead Fault) smramrmigsmar auflmaLiu. &
(TS5

@\GLogy oy TS S\GmeT SMLAINT 1oL N60T LILLD RIMTTHEG I|&60T GlFwsuTsmL oilors @ s.
&g meor STLATT 1pu1Sl68T LILLD eueDTTHE I)S60T GlFweum_ el ailars G s.

SleoLflemev susmers @ smmlemenr (Horizontal deflection Circuit) susmrhg 86T
CEweum_smL 6965 ).

10.Gsremevsar_& fldauflsr Senruiley L(h&sms augsGaT(h wi(HIo (Horizontal Line only)

Q5 f&Mg. JULWSHNETET SMTHTSMmSs Sl Mibg ailairfl.

aflemL&6iT
1.9y 29 3@ 4@ 5r 6.9 7 89 9 100
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5 - geGuim, afipGuIr sTSeTHRISST

(Audio and Video Equipments)
Ilpsd — SiymoesGLimer

@ms&sL 1960 Lle| GaiiLl (DeTer 660l Qjsmeugsmar Tone Arm sTerm LITSSE6T eLp6uLD
LiletTeaTmeVILITS; LomMN)] LITL60&6IT LommILd @lsm&soll G 8 2 Salb sTsarsEnE SlymocsGumsr
BLO smeal) steorm Gl
S0 ula] QZmfled HI LGS :

@\360T (PSS LTSBISSET :

o &y Gene (Turn Table)

62601 (etTmss (Tone Arm)
sT(h58150sT(HsE 0 smeul (Pickup Head)
@& (Motor)

Geous sumIGLUOSS (Speed Regulator)
&lpeuitd Gueme (Turn Table)

@& sul L tomesr oyiLflesfliid () 6Tc%E S LMD GEFLIL L &P LITSLMGLD. @&
Gom L m(mL6tT GrTpITS @lnemrSsLILL g (H&STEI. @Ihe S &L g6t eflafloiiley sp(m @IriLiT
55070 2 rmuyd flemsuile gemussUul (herarg. @Iriur s&sromers Guom L mfler o&aL eor
2 gy flemeoufled @HSEGL. S Sligsr el LSmeell @IriuT F&srsder il L b
GonTsaln, @riur s&srsdHear ol L Smaall GurlLmm g &dear el L @mmaurs
@(m&@LW. Gum Lmflear 9|&8 uawemn ST @ITUILIN F&&TSHMS 6(h (PN &ipsd Glaiiu L.
@riur &SI LMD SLTN SPMID SL L QHLmN Spad &b, @eieimy)
GumrlLmifler speid Smermerg o Frilaler el SPaID Sl SLSSLLGBIST
Gum_Lmifleor Gousld gflsnrs @(mhsTan GO L CaissHlugmsr s S (h SLaILD.
@Ihs SLMID S 1p6TGLI ST6T @lmESSL(HSH6T MEUSSLILIL lg (ThSS)LD.

62601 (strema: (Tone Arm)

@emsss 196T Ged LS emeGE LiweTU(HID UTsMD Tone arm gy@in. @iuEGSuds
Pick up Head (or) Catridge stettm Lig &) @)&68r 2 L 6dT oysmLohSl(m&@Ln Tone armesar 2 gadliuimey
@Ems5sL 1960 LSley GELlILL (D6TeT 660l YemEsemsT 2 Fmiile| LHMID SN FHULE GlElig)
LilstTeaTsmeuasemss Lomm)l LlsrCLm&S&E 2 ataflrs geflsdng @lmas sliger g Needle
FLOLOTS; K& (HEUSNS) IS 6T 63( SPring QUTHSSLILL g (& GLD. 6TearG6 SHiT6T @l6nEFSHSL Lo 60T
gl Tone arm m&pLd Gurg) G LsTSTSSINE THMEUT(T, HE(HLD.

T(h&55150arHSEL Semeoli (Pickup Head)

@s Tone arm et (psmeorudled @(MHSGL LGSHWTGWL. @S crystal slsr 2 gaflwmsy
@ms55L 1960 LSley GELLILIL (D6TET 62601 EMEVESIT LAlGITEITEMEVESETITS LTHMLI Li6TLI(H M.
@uwsd& (Motor)

@a eI L Gausid s Gsmmnbs T wssssln tawusuimino Blower (or)
Universal motor gy@in. &lev eusma Record Player saflsy D.C. Guom_Lmia@hLd LiwstubhiSmg.
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‘Acl/Dc Sup ply-——)f
Fw C D

Field winding

Needle Arm hold
-.‘Ifl’l.l‘lllll'l!"l‘-’_."i
i .uu.r.nuqnué
Turn Table Pick up Head (Crystal)

ULl 5.1 @masSsL (H &mellullstr LTghiser

Gous uREGLILGSE (Speed Regulator)
GurlLrflar Caussdnemer s QUUOSSH @messlige GHIUNL (HsTer GCous
L (LU igemneer LrHme|d Camastasnu GCasmnisamst Lrms6lemsTsma)n Speed Regulator
uwerL(M&Smg. @&l 16 RPM, 35 RPM, 45 RPM, 78 RPM stettm Geussgdlev Grom L miflesr
Goussems Lomml gjemLsseumi. @& et salllglemsar 45 RPM steorm [flsmeuufley smeus&imed siLpsyin

SLLTergl 6 Bl S5ENE 45 &nmISsT SLpayId sTeorm| GILIT(HaTmESL.
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@uriG afgL0

Record Player &g Gaemeumser Wleremin gjeflssea) s switch eg On G Geussar(HlLn.
@nhlmeuileo Record Gur@mssiL_(Hster Turn Table gy g gipe gy molleg. Record-s
MLl (herer CoussHnE smmeurm Speed Regulator-s ommn)l 9emnss Geustr(hin. Lms
Crystal 2_L 6t &n g1 TONEAIrM 61601 LITSS60S @lenFS5L 1960 auiflaigafleb Lidley Qi (hsmsm
6601 omevasemmenrgy Crystal elpeuld Lhlear gjemeulmss LTHMLLOSME. @Lolerr ojemeuiLTeT s
Amplifier-s@ Qensd Gumssiul @ eellureflar Voice coil-&@ o sraflms
IeflssLuOSng). eeliLmearg) 66l gmassmer GasfliLbhiss Cal (b wly 2 s Sng.

5.2 pm_m’ udle] smel (Tape recorder)

udley Qeuin (hsrar Tape & STSaTSSe0 LI sn6.S5E| LITL 086 @leng Lomm|td GLISLD
6601861 G emeulILIHILDGLITE) 63601 jemevsanTas: G & 2 Saln sTSHaTs5ENE Tape Recorder stear)

Gl

60leMrhIE)
EX2 0 0)

o _6Taf(H -~ Y0 @\retoTLmLD PIEDE)
QUGS udley ufar [ @eims
Cu@psH Qu@sE GalLi
19Ger”
Qu@sE
Gusro
QLB
[ ]
Gusro @
g loluim
eIl Qouafui®

eSIILITeaT

uLLd 5.2 mrom uéle| smaflufler s L smioli

eelliLdle| ETLT — ufle| (PODSET S50
Bl uglefer (p&HEL UTSHHRISET

wrLm (Tape)

O O O O 0O O O

el LGd (Head)
WBlesr Gom_mir  (Motor)
Gumasd (Amplifier)
6960l eumriehl (Microphone)
speVliumesr (Loud speaker)
Wletr @lemevorii S0l (Supply wire)
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BrLm (Tape)

@151 GFsu615 augailsy Plastic setorsuormig ufleammsy GlalCILIL g (h&@LD LITL 66T @)eme LommILD
Gusid 660l gemeuser Lley QeiLbhugsnsTs LwaTLbhEng. Brimame (Tape) @\ Ly
8155ETs55l0 Glssdili HevorL flliusr augaile @Mms&E0. @smeu C-30, C-60, C-90 Gumsrm
apamsafley Casette e sdlermer. @emeu @rstor() LUNEFSST gjemwliler g
&ML Lg (h&GLD.

Semeull LG (Head)

mrLmeflear ugley GEinuiu’ (hesear GaussEnE sThmeumm) 6601 gjemevsmiL Sl(m&e GLLisnL
585 LeTLbhEng. mrLmeisr Cousn snml o&snmEGneurGsr gong) @amnunGurGesr
elumewrearg snm eflsHursnrs Csl@w. @saamuliurarg Krreile udle
G@einutin’ (herer eedl gysmevsmiLl Lilear gysmeulLing SlpSE) QLmESSHEF sNNISE sILLSEIDG.
@ws& (Motor)

@susuemLOLILITETS) HTLT QLB LDFSST yenliaml @Quss LwsTUuhiSng. @lame
Guom_LmpL6r Crrpwirs G GlsmsiarTiosy GILISIL eLpsuLD @lemEmTSSLILIL Lo (h&GLD. Ijemeu
G Simetr Gamesor shaded pole motor gjsusug Synchronous motor amsemILE STiThS -
660lIGILIm&E (L oud Speaker)

Qs Sl epeuld 9 HsifSe et L leTeaTsmagmaT Sl(HLLIAID 6260] EMESETTS
Lmmm @& LweTLOSmE.

6260l eunmiihl (Micro phone)

6601 9emeugemar LilaTeaTemeuassmTss Lol GILm&E &MMISE eIl LsTUHISENG. @lsme
LwetrL(R&leTm @SS 7L LisuGeum) epedliommflser LiweTLI(hSSLIL(H\Sl6aTmer.

660l (YPYP58 L ELILGHSS (Volume Control)

6601 g|smevseafletT Simemetr &emMEEGauT 9jeveng SlsfssGar LweTLHSlsTn6T. @ldme
L6V elg RMISATIE) SHlemLSaleTment. @leiaIemLolIL| LOTMILD LA6ITSH6ML QIENSEMIL FTTHSS). 6L L LOT6T
oS Lig) L6 SL &S Glummer g smiuer L && L s (5 os6mis) ssLrerg) hb &l
el TS NGnrearn S5O 2 rmiabugLd CQuTEHSSUIUL Y H&EGLL. @lanning
@eoL_Gw 2 _6mem @lemL_Glauefl @GsmminGuTg) LilsrgemL @emmbg) WleTGermLLb 9 Hsifl& L.
Lletr @lemevorii] &Ll (Power card)

LlstremgarSSnE, LlsrGerT L b ClEa)SsiasnsTs LILGTL(HLD SLSSHlemll SLIenarT LT
IV LeuT &b eTeoTHGmmD. @llev & (mLiL, Sleuliy LmHmID L&Fems L&l eLsiTm) Himmisefls
SLSSGET MUSSHLILL e h&@GLD. @Sl Slailiy urdligal e, sy E&L 16l L&D
u&eng oo @lemsvariin Gleinu LiwsrLhEMS).

Gu@mad (Amplifier)

Gomhs SHmer GamsorL WearCearm L &ms 9flsfss aaltumssse 2 raflms
Iimitu uweTu@&mG. BrLr smelullar wsEw Button gveg Switch ser &6y
GaTH&sLIUL_(heTeTeT.

e Record
e Play back
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Refwind (R.W.)
Front Forward(F.F.)
Stop

Eject

Auto stop

J|emLoLi

@g6r gjemLoiL) LeGeaI) el aIkISETl6L UlaTTeies LMHMILD 6TcsE) &&LLTed Glainlii (b
BrpeeEn. Gsmist @@ Gonhs SnaimLugrsain Aflu alpasdai eo8ms Glués)
(Synchronous motor or Shaded Plate motor) QuTrSSLILL g (H&@GLD. @)S6T (LT LSS50
HTLIT 606U LSILMAIILSNSTS S56| SGhS @enemrlilLer CUTmSSLUILL g (HSELD. @)&6 &L
Ilevaug) GeLmSled HTLT uSle| smallenw QKRS maILSNSTS LU L 6T alms srailser
BmsEEn.QuUsHEE Gonhs WararWsssmse eaTH&s HHmsSs anm I musssL
Ul h&GW. @& wrm Werarpsss5ms Chi lsararwsswnrs wrnml Wer &nmiss
SIS
Gousmev Gaiyd eilgLo

LiletrETS TSNS LiletTGerm L Lb GlEaISsLILL (h STLpabhSE) Wlstr Lmml eLpsuld &mmbs
ory WerGearmrLwrs wrof SHmsd cpon Gommhs wrmbarGearml L sme GCnir
LhlearGeorm_L_Lomss GLom_Lmemy& GlgsormemLwin. Eject steorm Ligdlemin Slmmgy) GLLismu Gum s
HGsm Ll Lemenr QUSSHeL 6T SmelLGd erg HrLrailear g owsgin Hemaulle
QuIrphBGILD. Gm LT sipe grinlilsegin Gm LmwLer @lsmemor&aur (hsmer GlusL eLsuLd
UNESST Qe &Werm KTLTemel haT QEwWdng. HILT BS@L  &@meuruiley
smaliL@Gdlursrg BrLrallsy udle] Gaiiu (sTer 66l gemevenil LilsTsremeulms mmn)
Qumsd anmseE Iaiydng. Oeuamulurarg Gomnhs Hsarme Gumsd
se0lGumsElllear eumilsn sTlNIGE a@iliuSngl. @aiamuliursarg Krrails udle)
@aiuiuc (hersr 660l gemeveniw Geusfliubhisdh Cal (b wy vweaTubhSng. GmssmorL
allgsHl0 BT udle| smelliurearg) @nkiGEng.

LILIGBT&61T

oL (b LblstTuT6m)| ST6aTLONg LILGTLI(H&IMS).

Tape LweTL(h& CamauLTseT LITL60&6T LimmIL @lengsmer CaL8 2 &6ajEng.
AC/DC thlser Supply 6b @liirkiss & lglll 6(I, 6TafllL eemass LileaTam&eurons LiweTL(H\SImE).
aflemeusER& S eTHmeuTn) LGaIN) algaIkisafl Sl &SHns.

5.3 Guetrg B (Compact Disc-CD)

@g1 s eeaflufiwsy (Optic disc) aI LS (H @LD. ieedli L6 ammuiled S&ea186meT
GCaLil&Es 2 Ha1dngl. (&l @lsmea sedlgsmar (Audio) i HiGL CaLil&s LETUGHSSLILL LS.
IimGa LmmS S&e1608EhHi @Sl Callssiu L gl 1982-uge gyieGur CD-&s6iT allhLsmen @
ansgl. @ern(2010) aiemr @8 6(h HESSTLMET ople GIIT LIGlR| FTSHETLITE 2_6T6TE).

8(m heveggriomeer CD-ullesr a9 1b 120mm gy @b, USSLILLTE Iyle Guir CD-& &6
80 HlLIL_Lb susmiy Ihlsusurmiosy sp(HId (700 MB ssauanissma). it CD-&asm LsvGeum) ol L miger
&Lomyrs; 60 (pged 80mm ausmi GlamsteTie (&G L. @leneu Slov kit gefleg CD-gsn
Iavg) Gurdluils @uisSiurea|n Gewsur (h 24 Bl ib asnr gl G GaLbllsmu Clilsng.
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@ermsTa)d Ggmfled mI-ukisearma om&6smareriul (B Ssaun Cabliltinsrs Gey
afiflurssiul L Ggmflsmi unisEnLer . lgw o CD-&sermaussr. CD-ROM(Read only
memory), @ em (i gyle Guir ugle| (Write once audio) wmmid s&eais CD-R. nmiugle;
oam_g1n CD-RW efig Guir GlueirsL (haser (Video Compact Disc-V CD) —¢g, Lt efig G GlLossrsL (b
(Super Video Compact Disc-SVCD) yemssLin. CD(Photo CD) uL Glstrg (& (picture CD) CD-
LOMMILD LI6v.

@ CD 1.2mm ugmuesfley sggwmer umsdlsmiuGsrl eTeorm Memmsivigs GlLmmerme
swrfl&ssIUlLsmeal. @\ger sl 15gm wpse 200m susny @(h&@L. @186 EH LGS 6
glsmar, (Centre or Spindle hol€) a6 smmi auememLLD gysvsug Hpayd (Clamping ring) uGé),
sLOULBSS (Staking ring), @ireser_meug smm) eusmariin (Mirror Band) sseuev upiiy (Data
area) mmit elleflioy LGS gy &iu gmliLssT 6@ CD-60 9jemLohe)[,e@i.

CD-str Guev u@dluilev gmiLdlesfliun g GlelE L, TaILTS SHIGD (LPET(LHLD
welul e m&Gh. @& oyser Urduss@n (Reflection) Qswwissrss GauiLOSng.
Cugib @hs 2 Gors LULNGMS LUTESTES g6 G I uTgsTiY (YIs5E) U s
LeiubhEnsg). seeue afleurs@nllilssr @lge G L&l LSl smaussiLbhiEng. Cumgiaims
CD-e0 958l (pemmssTmaleT. Sleor &G (pemm (Screen —Printing) wmmitd eT&li
91581 (pemm (Off-set printing) g @tb.

CD-ov sseausmer Cahl&s, stevor suflenatitly Sl LISTOTRISET 6T60TM| &nM&&n lglLl
Glsar(Pits) spain el Lluremguiley, urelesriuGeariige S amassUiubhSmng.
GYsEnse(Pits) @lemLGw o srar LGS Hsuw(land) erer gmUYsSsSLILGIENS. 66T,
@l 100 nm guus&lain 500 NM gi&ns58In Semuhdma@Ln. @gsr harn 850nm (&6
3.5um euemiy ©)(h8860MLD.

> ® @O

®

uLLd 5.3 CD UL eug&ler gjsmioliL]

umsdlemLGeT. LLsuSdletr Saeueser LinLssT(bumps) epsuld udiu smeussLLbhiEng.
B. usruer& @ LLsusdle Couar UlTdlusiisding. C. Ge Ly&& usTustiy. D. uLriser Seny—
I|&& GLsy LGSl udHley Gsiige. E. Gosr sdliaiss.

CD-6or Goev LSSSSI60 Ligll emeuSsLILL(h, 9iSeor UlsTLmid 2 6Ter 2 emorie|(Sensor)
LEGSE S LTlLedlsg) LileT ojsmeulLiTs: S&6.60 LTMIS60 ClFILHIEMS). 6610laT(E LITSnS&ELD
@lemL_Gw 2_erer GigTemeue] 1.6UmM gy @ L. CD-60 2 6iTam S&eusaer 780Nm gyemeurberin GlametorL
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GomsLS5S Gesrme, urellsTiuGer. LLgSlar S LuGd aufliurs 2ambHmalubEnsg.
ormucL 2 wrsHe gemwwn GUluGS wnmid Heluriyseaflsar eflemerea], g er GLoe
Uirdlusdlssiu@min safls Geflsmauyn wrmmid. @eusumy wrmubd eeflEGanay Gum_GLm
6oL GLLIIg 68T eLPEVLD SYSTESLILIL (D), HS6L0S6T SL lge0l([Hhg LmiILHEMS.

5.3.1VCD (Video Compact Disc)

alg G GloeTsL(h, YemEWLd UL LD NMID 6edlemius GlsTere m&@. @ VCD-er
sOmMIsGaTsT@Epn GameaTsmere) 74/80 Hlifltb, 650mb/700mb-6 @H&EL CD-&&6T (g
UL SGIL 60T 8w lglll eedlemiid Glumnlm&@n. VCD-s Lwstru@ssiubin ugle) MPEG(Moving
Picture Expert Group) steer gjsou&siub@ngl. @& yleGuim wmmin afip Guir mmin efip Guir
udlasmer Callsg mausHng. VCD-o gmarsg DVD @usdseaflamn (Players)
LwsTU(hSSemn. G @limg semflesll DVD-ROM gjeug CD-ROM gyl Glsor@lummer
IpliuenL @uisdlseaflain (Software based player) Lwstruhi&seomn. @ls DV D-6v 2 erarensLl
GurevGeu Gloggs a6 (Menus) Lmmid um_S6SmELiL(text group)-gemid LLETLOSSUILHISMS.
VCD @ eraflu yemsiur Gser@ly (Photo album) geeng &L mhissmer(Frames), sedl
Wetreareaflear GleusfliLhS& 0 SearemowjsoL gl VHSKEILT gjeliisnL Heflomsmeai CLTaGe,
VCD-y 9|65 Smesflev gyemwngistarg. VCD @omnhs Oseaflaunm serenwemw ol (HiGLo
CumMlm&GL. VCD-sr srsems SVCD, CVD gjeeg DV D-Gur® Ul gjflwsorid.

5.3.2 MP3 CD

& MP3 CD srerugy (Qumgiaums s, CD-R gjiueug) CD-RW) gy @i, @l&led pedli” L6
selger Cariyseafly udHey Gewuinl i m&@Lw. ghlararmma NI5S5s0I0 Lige| I hs
Il @meEGW. @ selblaurm Garalsr Gurgin CD-58&6T (PMILTE S
Coemauilevemen. @lgerme Lilsardlmerr Glgan @GmmssUubdng. RAM (Random Access
Memory)-sv LITLeus6T meygeugsaflen (Skipping) urgisrssln®&ng. Lrcseflsr Bsr&amsL
QTS 6TetoTETOTMML LIM_60&6T LGle| GlFuILG\SEmGI. b STomer opleGuir CD(74 Elfl_Lh)
18 urLevssmst Ldley Gauwn. @ Sseue (data) CD mhissrurar MP3 Garlidls 138
umLsugemenLl Lighle| Glatii.

ID3 sreorm @ememoriiy MP3 Gamlldley uvdumassiu@dng. @& &l
GaweLsSsearme (Players) wlhiGw G @usyn. e @emg MP3 Gamlille Glastrm
Colp Gumieut. MP3-6 gellgsrn CD-6r srémsaill @smney. erblsreflsy LglafsrGumg) &l
@ipriyser o sor_rémgl. MP3 CD-&86T 861608 (L 60T Sn_lg il G&TLILSmaTILD GlLINM)[H6 G
GeusuGeummenr GleweLBSHule (players) stHILMTEEGL NINSSSTD @(HSSTE. &l
FuWnGafl 5561608 ERHL 6T @lsrmd GFwmuLTg HomasE @g serariubhi&ng. e
TOEMASEHEE G @lng ClFWMLOISE MmaISES (PRITS. JIEDEULTEIET. TEEMESE6IT
ILmdw GQuwr Gasmray (File name), giemswor—woigliL(sub-fold) erevemev, Gamiiy s efler
6T600T 6001185618 6T6UEMEV LOMMILD FIMUILGHEMET (&EMMEGSLD LitoTL| Q) SHlisne o @LD.
5.3.3DVD

DV D stetrLig) el L 60 eie G g 6rv&(Digital Video Disc) gjevsug) lesdl L 6v Gleur &L ig6v
lgev&(Digital Versatile Disc) eterr gsmp&asiLbhi@Engl. @18 e susmsiumer sefluiliie s (@),
Call&@E 20m swrs LWaTUGOSNG. ©)& oL Lb—eaumieri srerUarTed Sevor(hilllpSeiul (),
leSlien, Gamenfl, Gamadlum sTaTLmaSATTE eUETTES] GLMMSI. @)&60T (P&ESIL LILGT, LIL LD LoHmILD
&&al&meT CaLlgg) emeugTGL. CD-6r gjamemeai GLTeGEaI DV D-& @i @\(Ha@L. J),60mme
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Cehs@n geme| gemsaill 7 wLmiE s, s Cabilliy gl uin @emer DVD-
ROM, DVD-R, DVD+R(g(m (peom Lo (HiGL uéla) DV D-RW, DVD+RW(re-writable) mmis DVD
RAM sr6or 9j6mndlmsg). ©)616IMESATTE &8616086m6T C&LIS8&0|D, I|fl&ESaID Lo (psmm GlEiiy
@ugn. DVD Gevsrisaflesr gjemeurbarn 650nm gy @. sterGeu eeafluflsr Himin Seuliumre
@m&G. DVD afiGur wmmid gl Guir s GHl&er Ll wnmih 6l CsmELLsmer eaflgre
@grLiy GsmearEnh amsuile alpamussiubhidng. o ams DVD-ssear afipGum
SMmSGIL 6 (concept) ssaasmeann Carsg L] Qeldnsg.

5.3.4. MP4
MP4 erettugeer elifle) Moving Picture Expert Group etetugm@in. 1998-9gy1n 9 6tor(h)
GeuafluifiLiin’Lg.  MP4  sreveomr  ellgumer vsory&ememiyd  ©lsmesor (D66 eumm)

Rl IMSGSILLL . SHeuTg MPA-6r 6@ GaTlL oy eT—emeuesT GBIl L (paTGaTHm&SS6
LWETURSSILGENG. @ SToTeT &, ofeGwr wpmid gyMlelreiorsr GHuik (code)
Ismwlienu GummisTsrgl. MP3 Gurgieurs, srrefl @lemsmrugsar Liletl LrarisEnes Ll
afleoreurer ST&ESS5MS HUOSSHIaTeTg. MPA-6r 9flpsd wWESEHSE CsTLTFHuTs
susTi&Sleml CEBTHISSMS). GCLogYILD 9S60T LGS L TATT 868 2_ITST 660lLITLIL| 26T_&H&56m8
Carh&Sng.

1999-9y1n gpeor(n) MP4-6o1 &b Geumls GunHm SRIGSSTLD AIMLIKSSTS, |EMETSS)
giymeor Gl auEmSWIRID o) FIT—6MEV6T G616 6E0ILITLILIGETIEID eTHMISGlEeMsTaTUILL L ). @\g60T
Hlapaemoli, S LbhuaisEhs@ raflsmes MPA-a LiuaTuhSS), alemaiLgar&Samin LHmio
Le0Geum) LiLeaTLIM leayild GlEWweILL smeusEHmg). auamflessl gdls allhusmersni Glsmesr (o
@1 e smafurs LwsTUOSSUILGENG. GLogid oo CEThE LILGTTETT &(Eh&ESLD, IHS SMe
S&aIN THTIUSGL, oM Cerhs GswansErsEG0n uwaruGln amsuiso MP4
2 (HAUTSSLILHSME.

MP4 @@ BLUSSGSHS LWGTUTL ML, CSmaILTETaITSEhssE GMmNHES UL 6mL
I|505S)60 & mHSmE). 6TearGou 6pevGleM(He(HLD M PA-6oT Liwismenr GlLimeomid. @)sear I Lid GlL_srvs—
Lmii(Desktop) wmmin Laptop-ev oydle Hmemerr 2 (mours@GSHmg. IHs LevsTs i LisGeun)
@enemrugsT Qe Coussdnars MP4A 2 s5a18ns.

5.3.5. yes—Gr—sL(» (Blue-ray disc) s&gieumssr nmid Gsmfls pi” LikigsT

Uesh—Cr—sL_(h (m&sLns BD srer gsmussiubhi@ngl. @) e eeafluiliue st m@Lo.
DVD-6tr 7&ms 2 Wi&S algalemusslllL gl. @18 ISs Lasmer, aflsrésLL higamer
IiFlsns Gelssa|n 3-1 flemsuw Gawsoum_mer (Play station-3) uL eflsmemum’ (hssflgin
SHEINgG!. GCgid wHm S&6160 25GB gefluLsuid wmmin S0GB @)muL_suid g &unimlain @)s)
LweTLBHSEMS. Uesh—Gr—sL®), DVD wmmib CD gjarellGaG SlemLs&@Lb.

Uesh—Gr—gL_(m(disc) ereorm Glwit Lesrm,—Geuar(Blue-Laser) eteorm Glamevsdlsy @\(mhs
@amreorheuriulLgl. 6@ DVD 650nm gsmeferin Gamsore Seully GesemrL
LWETL(HSSISMS. Imsail Gsmmeurser 405nM gjemeubsTSems GlameL Liesh—Goasmi @)s)
uweTUhSGISENg. Guain DVD-o efl 5 wLmig Gaillmu seafluLusdain, 10 wLmkiE
GeLbillismu @), LSSl 9emindsSng). @hs Sl lge LiaTL(HSEID Gesflsr Himid Heulors
(Blue) @\mnsmeih urimeais@ 8 earsm (Violet) fimwreGa Gemarmin. Leap—6r—gL (Hiser,
spaflufined s G sefle(Juke boxes) 9idls G&aie GELANLSMET MaIGHE 9|86 6T
@marssiLbhiEng. @ger Cailliy “CLrm soul(hissmms garsslubhidng. @©8i6a s
2 WG gemey CallLTS Leap—6r—gL_(Hisafled LwsLbhSIns.
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5.4. udley g em_ (Memory card)

udley gl (Flev sww flash memory card geeg storage card erermi
IopssLubh&ng) searug Sl Gabliy oam swom@. @& urLhigsT (text), uLmiger
(pictures) oo Guim MM efie Guir GUTETM L SSaGMmT CalLil6s 2 Sanldng. @8I Lilsan
S, TH&GE &S558 amsUTl YMmLHS (L STSETLMGLW. IHs 2 LsTahISale
@rs Geefliubhisgn udey (Flash memory) vweru@Emg. Goan Lo Ggmfleom L
susr&lllein @Ls Ldle] Y enL LwsTLHSENG. jemeuumsisar, SD(Secure digital card), CF
IlLewL (Compact flash card), evwomi 2am & g emL (Smart media card) , flemerey L emL
(Memory stick) wmmid ue 2em_& giem (Multi Media Card-MMC) sou@i. @leuniems
I eoLs6T GleusiGaumme 9jarey, s msmsmare| LmmILD aflsmevsnilg mimbSms @ L. CFH(Compact
Flash card) SuGully gjereile @m&s@n. MMC wnmin SDC @iyl sumsgsmsu(Stamp)
Ieralley @mSGL. @emauliiysar(hin Cahs@L tsmsTeararey swmr 1 GB(Giga Byte) gjsmallsy
2002- g1 gy eto1(h) Gl meor (Tl L g.

IHs gL 6T, eaflfled wrmrg Hemenwmer uHe| SMeT 2 6T6TEMEUSETTS
feomLs8ng. @lHo udey QEulL’ L $S561086T, GmNhS &M @ILLILSATTE) LTMTLE
Hlemeulrs @\(H&ELW. @s6T Gemnhs nemer FHGELLn|D Caameauisemsv. sblsrefle LSy
IILemL&6T 6 Sliflemsv Glummerm@. @S gemswnd UGSHS6T @losme. @lemeal Sig e
@unSrmigsmrey afHoULTg urSllmu L dlsrmer. SHEUTE TaflsTs 9SNMs 6 lglL
Calhl& @ 2mm smgarmear PC gleL, svwril sri® womid ellemerum’(h udle| oL
Iy élumein Sl sHngl. aflgin yHu g mLser, ANusrsaln Gmnhs Slmer
Comauuigin, 9ls tsmsrararailaid sT(H58IE050N5S558 amsUlnIn Sl sSng.

5.4.1. USB (Universal Serial Bus) &&gieuriseir Lopmitd Gigmfled mil” Likiser

USB sterugy eqp Slmiiy @nliumr@o (Special notes). seflpurn semflesfluflsy o 60r
FTSHOTRISEHSE @lmLGw Csds Geriimu Hnedng. ‘@sr6ia* (Intel) Gswedls
il ereorueunmey Sevor(HlllpSsLLLL . USB, us Gsririseflsy wpmid L& smisefls
queTeurer Lromhismer GFiwg gremhang. USB-gm @lemems @ & eofleof]
ST SEUTRISATITEIEIT. L6, S—CLMT(h), lesdl L 6o GasLorm, LNflevorL g6, Seofl 2am_& Glawev, spearfl
@&l (Flash driver) Geusflum sigeer @uugd (hard driver) gy dliemear oy @L. @leinITmms, Lis
grgarm&afley USB gruomer @iy paopnsamer swmenhdng. USB seflpur
seufleall&Em&&rs algamuw&Essl Ul LTyib, sowril Gurearssr, PDAS wpmid efipGuir
aflsmemiLim”(h 9jsmioliL LmmId Lsveummley Slmetr ClEmISSEeTTs 2 6TaTg).

USB e srumer Um sTesme sTarum@. 1994-0 65 @wWeurs 2 6T6m 67
BlmieieThiS6T @Ihs (LperGarnn&ms LwaTLhSSS. Jemeauuraier, Compag, DEC,IRM,Intel,
Microsoft, NEC wmmub Nortel gylismanumr@in. USB Geusfliymssley o 6Ter smgeormigmer
semflell&EnsE Qlmamsss grem Lub&ng. @\ wnm semfleafluln Ln @lemesmriiLsearms
2 6T6T LIV SLS5HSEHSSE Ldlons LwaruOSmg. o 6raf(h uGdlsmear Gm&iu gjarails
LweTUh\SS, GusrlurmsTaeaflsr Gawsur s ereflsreyn USB uwsatu@i&ngl. (psedls
1995-60 Hledlsamerr @erGlsu(intel) USB swmflssiucLg. 1996-s0 USB 0.1 @nilliy(code)
amlwpaid Qeiuiu’Lg. @hg USB 0.1 gliy wrml gimué @l ssee wdliy, 12mbit g6
@(m& L 1998 Gsliufle Geuaflufi i’ USB 1.1 @iy (code) (p&sv 9&eu LIeaTLImL_ms
Iouhsg. @8 12mb/s ssaie wlsmu s, g flallmrey Cawansrsarorsiu S —
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@ws& (Disc-dirver)-5@ Qar@ssiulL gl Gl Gmnhs Sseue Gas wdliumer 1.5mb/s
SONHS LIl 9885160 tlgwsuLibhid ‘emilsvles ‘ (Joystick) gjeminilgin LwsrLhi&ms.
5.5 ipod(gg—un) s5gieud wHnid Gsmflspi LD

ipod(g-url) ereTug THSHE OFmgin om & Oswmrsds (Player) 96
Rl QIEMLISSILLL Gl @b B Ui 2001 oy etor() &6 TS ClFmSsUuL gyinfer
Camflep LSSt YMlpssd Gauiu’ L g. o9sr 2010—- @Es Glummsr Gogib e siger
@SS gjeliLmLulsy gemLons sm—url Slemmdls(hard drive based ipod classic), Qg m(hin Slemir
sn—LimL” (touch screenipod), efig G Gawesdmear sn—uim (Video capableipod) wmmid sroGu&
so—uim_ (compact ipod) gy SwsmeisGarm(h @ememhsgl. MP3 Gewsubhsslser(players) Gums
{@eusurLoey, 9y te Guum, Rip Guir Gami GLosuressTeniosmiu Glamstor(h 6TaflgTe: GlaIL 9IS &ME).
Ipod-e0 95mGsar Heaflurs algamuEsiulL wonin 2m & Cesriyser 9Lkl
GeTEluTmemar GlsmeaTGL CaMLiLSemeT LIMT&s0aT @IgsGaT (LpiglLL.

oaml_g G&mlyseT sy—umiigenr Ligli (folder) gemwliysefle Crienwwmer &8 616
SMSS60 LmMSS mauSSILGENG. LONSS MUSSILLL $8610, C&Ths Glgwemeryms
w.HiGw enmwmer aiflasmsuin Glasory Wi GausfGw Clemsor(h aurplgiD. 26m_&
Camiysst NnE mstudl udleay CariyssT 9ag Wiglil] ST I6Te| FLPELITS SlIHLLIL
CuPLLBSMG. U6 eLpsaTMMLD HUT LETUT(H&meTSen L Taflgns Ldle| Gl 2am g Gy
s—Lm. 9|snindl&Eng.

L6V lesdl”L_6v @lemea(Music players) Glgwsoumigs 9iSls CaLillIL&meTs &L STSH6TLTS
IeoLmhgsTergl.  ealGeurm wrHflse@n (model) giser Gamerarsmea] LIMUGHENG. @)&e
steuemev 2GB ipod seuggedlev (Shuffle) @mng 160GB ey—url SHemrdl&Hme Gsmetr@®
SUTLILIL L & s9—LmL &L 26m & Gleweouimigev 2 6Tem sn—GLmear (i-phone) mmith e9—Gui (i-pad)
gy &lwammiLsr Gerssuubhdmg. m—Gumer (i-phone) searugl @eme wHmid e Guim
LILIGSTLITL L 60 9—LimL" @ L 68T GISmLiiL) GlsmevoT(H6TaTgl. @) STS60ThIS ETHLD e9—LIm—63T GlFILEmeNE
CawmTaILD, @lsmeal Setflggef sTeammisamstal &maLLbOSnS.

5.6 Gammb SGwi L i

s(m, Slesflomemen SGwi”Liflev QlesoTm LTTSSTSTET FIMLILTS @(HSELD 6T6TN &(HSS)
@erm euemy @MHSG. VCR-61 9ifipsssme Seflom LLmismar aITLmssE dhS6sT
Ilveg OerTheursGar aummd af iwdlmhcs UTTES YiehsG. LTI lg.6f6mu
SOw L Grr(h UL wrwrg. gGarafle 9 sar g&sawrar Sy wHmin &nHme L
spedlieminliL](surround sounds) 9BME SMTETLOMEL. Gl L L6veurg) le.aflulled o smam Fnjlw
Slemruiled (PWSHST_&lSEhL &ML (Lpigimosd e LiGS&6T amms&ULGISEINS. GLai Gmmhs
601ST(LLD @SN SITITETTLOMSLD.

ueorr srissT eihsafle 1p.6il. gmmenil s Cammid G LyTs wrmmiLemLsSleTmeoTi.
@snE e UrmsLii(Projector) mmid Ysnsmsr dHemrsmwn LieaTL(hSgSlearmert. @)8)
I|emioliLig) Lls Glseuemeis & mid, GLogyid sTe0GaTTTEYILD @hS e1ESHlemiL Gl&1iig) C&TETT (LPlgILITS).
Iyeormed Glgmfley B L auemi &S afi1p CeGiu Gemmibg tlFauails S L Taemar 9iemLolILgDETeT
oo eumilysemer ShgeTerg. WSS @lms SHeWLenrall Smudurarsrsaln, s
aESILTaTSTSa|D JHm& Osmersri. &6wLsnrl GuraGa @&l gsasSlamii, 66l
eI Sl &Eng.
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o160l ECH CUTSICUTSE JEmLKhg 6, GHIIL 9|IGemmUTEL. GCammd
SOWL LI eTeTLS) @BNS&ETS AllgamSSLILL L ilsTaranaiiin srsarmismers Glgmstor(h
Sew L fleor gjemiLes Yynflei 6T YMLSSLILLL QLFuTEL. sTemyser ClgTamas s gluils
Aaflurssemer uriiumgei, Camm SHGwLisafl urissau@imn Seflor 90k s
LSS S CST(HSSHMSE).

Gammid SHCWL Ly 9jemwss 2 evorLmer eTetorenrSHlen, SlGwLLifley LwesTLHSSIL
grgermhisemer CLTaGea 6l 1p GaGiL Gemmns ClFuaile gmuwss CaemeLTeaTsne
1. @Quiflw Slenr Glamer Qgmamasam & (&emmhsg 27 inch)
2. Qgsfleure sm_dlemiw Cum GemmHESS) HT6TE) eedlliLmsarger(Speaker)
3. ammeal_L 6eSlILT6ETSEhSE) 66l NIN58I&60sT(H&EGL &SRS
4. Slevflomemen eedlLTLIL oy60608) ClFWLIHSS (Players) Caemeuiuime o)smLoiL|
5. @aumsmmbliLssuid 6ifl S0 mL&s m jemm

UL Ld 5.6(a) Gammid 6w L i smmieu’ L 6edl 7MLl LMMILD 6REOILILIT6ITSH6IT

GCammd SGw'L snr srgrremr gramassr gullelmhg sallsss s (g
IIS60T &HMI QIMETIL 660G oy @LD. SHTeT SHmIQIENETIL 660ILIEMLOLIL] @)T6teTie 60)(hHS)
epeoT)l 660IILIT6T (LP6ITLISSSEeID, @)T6toTiee0l(HHSI eLp6TN) 660lLILITEIT ST LIS S 6L Ly 6YILD
NG HLsE UerunsSHlain muiLGsuT@Ln. Ik G mams U Imaaiflmasemre
Hflssiul (b aluurarsEnsE Oesrhissuubagma, OaaGamTear &6 Lo
spedllLmerTSafladlmhgl Geuafliu@&Hmg). eedluller (pSeTemn LGS (PeTaTTeL 9|m&SSLILIHILD
spedlliLimenfleyiln, Slemyulledr uevg) LSS SS60 2 smameuraeT GLSILD 660l oV LSS eedlliLITelay|Ld,
@ILgI uss Senruiley CusLaTSflsT 660l @IL &I LSS allLmailai CalslLbhEng.
epermmaugl evissT KhHiGo oysraug Soruilar snm S6pr gwag GG
I|m&SILOEMS. @)hS oLl eedlliumsr L& (psalumeg). sblereflsy, @I g wmmib aig)
L& epeVlLILITenfled @)(HBS) (LD 626018 (EHE S HRIS TLTEINGI. @15 I|EN6ITES) LS ETHISENATILLD
Cols maussng. @8 PaTUSESSSN o 6Tar palsSnmer CgTmasaT & Senrullsr
Bhelledlmhg aumamaLturn Cararm maussHng. Nar usESS5S0 Y mus s
speolliumenr g6 Fleoflomeileor Neoruriiy(Background) eedlemw gleusdlinms eedl&Smg).
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2_SMTEmTLINS, BT @GISHELD 660l O Fif, gpsmu elloreT F5S0 YSIINMNE &nMEVMLD.
Cugib @8 Yeruss geluurai s Gamambg Ho BILu gjmesefled el

THS53155HEME! Gleueummi oG, afig G erifl eypeuid MGG &L 6601 HyeMLOLIEML, GCamMLD
SGwLifleor @l LEGSITS & mevrLd.

5.6.1. Lm6uo>L
Lme0c"oLdl, 1g sBlL" 16D 6T60Tm GlLILIT Se56.160 LOMMILD Yple GULIT Lile| BI_LISSl6ir o6&l esmes,
LmeucoLd] %mm&g;g‘;]m TOUGSSIULL QETmTELD. Bg) 2 i Lmedbsul, sl G
el L6) SeaTs 1994—6 Garemrh auriurLgl. G\l Glenemrbgerer Ao G@smiflev
Bi_urigermeler Ll editL 60 EX , Lme0ifl lpafli 6b emeved, Lme0LT) 1gefliieb 1lameno, Limeil
lpBI_L 60 &) , Lm60LS) g o8l L6 @aﬁ]ugﬁlm, LmeuLl Lgefll” L 60 eﬂﬁuﬂmrr LmeuLl lgsfll” L 60 sior AGwT
2 (maumsd) mmih Lmsuidl igedli’ L 60 5.1 2 (HeuT&HE)SEhLD I @L.

uLLd 5.6.(b) anmieu” L symii-Gammd SGwiLfler @swiL@Surs sriLOiuhi&nsg.
Lol 1peBl" L 6b 6T6oTLIG) 6(, GlLmGinumser Glomfliurs gymi Sefls &6 66l gemeaaflanssmi
CamerLg)l. @8 9| srvemes @ alliflaurssiu L Gawsdl L1 S, Cumrgaumer LssrTs 5.1
I|mevaufleng 9L miSli sTEMTemoT 6Teveme GlsmenT 6ellILTsETSERSE (20Hz to 20 kHz)
saupmsiLbhEmg). (right front, centre, left front, rear right, rear left) G e@m Ijemeauflsns
(20Hz to 120Hz) suen RGISSLULLLG. 6 Slenemr 2amsoliur  CEWNSSTS &mnhs
ST Glaustr Spenars SGADS.

Lol sl L6 (seTpSHeiled Lv— g emeveuflens Sleflm alssrs 6&mesor(
auUTLILLC L gl @18 69601 eflemarTegemar eTHLI(DSSaILD, Fleuflom 9jenaeme 2 6TemLOLLITET I6TILIOILITS
S La|b CarsslulL gl @ls afsnrars Seflom CgmLils giemmss g geudliunmeT eTmTs
omilwgl. &nHéurg 2 o8 el gnmS&esmsrariu’L Srrs &nmiellL 660l Lmmo
Heflurssaflain, Gammd HGw L isaflyin LweTuhEng. seaubleur DVD @uusdl(Player)
oM YEp-Cr-sL(h @Qusdsafle, Wloalwear Samsdla wwalll Lo Gasfar wmmin
QawmnemsGaer GlaL_—Lmi(set-top) Glu iy saflgi, oyie G, efie Guir srmiNseflain @Ihs Lmsui
lgadl L 60 EHILLD QUTmSSILGENG. IHs efeGur ellemsmum (Hseaflain, Lmreoldl el L 6
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e CUIT I LSMSE SMHGIETaTG. STRUG (PL Sleaflorelsr smmien L palullsar ST&Hms
6T GFsarmmeyId GMILIC L Lmeull 2 wir&emns GlsmetorLr_surLd.

Ile GUIT 9I6MEVSEIT g Sl L 60 SH&HESETTE LITHMUILILL 6657 (98 6T60oTGaTipmI 9y (S5Lh),
IS S600 LHNSGLULD), UG 56010 CSTLILGSTS, AL LSS 196 NG I 60T—
smevsaflgyiLd SimemLowwirs; 1Nf58150sTHSsILGENG. @Ihs Sl LnE Sl CunaIsnsTs
lp—Ga&m_(De-code) Ganuiin@&imgl. Lmsoldl ipedl L 6v eTeaTLIg;) euemi&d) Gumm sTevorGasimig i, 19—
Cameml B LLTGLL. @8 2 amswwrs Udle| G’ L aellgsamstC Slmou oL &s&
C&LSmG).

5.6.2. DTS (Digital Theater Systerm)

@g1 L gmeaifleng gpleGIT KI' LSMSS GlemeteTL e GTLITEGL. Ll L6 &H)
alL aldsTglle sallddpliy Qupm Imwliyser, amils YonssTsan,
SGw L seflayin, migTGoumflear 2 wWwiihg LeTLIM leH&TSa|D @15 LaTL(HSSILH\EInE). 1995—
6D @18 lesdll L 60l6dT (Lp6tT QjeBILIeILTS GlSmaTaTiLLL g

IpliLenL Lmmid Gurgeurer Glomflugaiors 5.1 gmevaiflns gemunhgsTarg. @)s)
LmeuLfl g efl” L 6b gjeminiil GumeuGeu gy le G 5 (pG6aTsmin gjemeveuflemsILTEalL, @\SmIL 6T 6(h
iy LFE(Low frequency effect) gjemeuauflsmsid glemetmr 26oroLi(h&ETS |6MLHSI6TETS)].

meoL(pemmufley Sl DTSwrmiu L gemwlisefls Sl sEngl. @& 6iT 7 (LpSeoTenio
Il G gemevaiflenan, 9gamier @ LFE nrpur@ser Gurgaimer 9jeiusmLulle
Ieowhg DTS-Gsmi(DTS-core) wmmith elliflaurs@ 580858560 gmubsgl. e Gasmr DTS
S50 RLLSMSL QuTHsHmhses. sHisn ssan Csmaussrs ellifleumsr
L L Sema (Stream) Yl Lommuimmeer Liwesfley &mEImgl.

yélw Geumummer w-Garl UL smsl Yflhg OsmarL w-CesrLm, @ldlsa
Gar@ssuul L auflpamnssfl afiflurssn Gasldng. @hs auflemw s Cemissn(back-
ward) Yemnse @5SImYSHDS.

Sew Liseaflo LweTuOSSH, (perGerme (emmwmer 24 gisvor(h sTe GMuibser,
Gevetrs: auLflms Slemruiley 2 meurisemsT ST_(h&mgl. s LED @ihs sre @muilh s&asusemer
oar(himedl Lig 58 Um@ DTS Gawe S L &HnE Ja@iysng. smo Goui s LwsarLhSE
Semruiles elpns 2 meaumssT DTS galuurmsuile p@mmdmarssiuhidng. Le-
gmaaiflme DTS g Gur ugla, CD-ROM uglailes 1,103Kb/s sreorm gistor( w&linfs
Qainiu®&ng. @ns e Gur ude| SGw L DTS yamsaflgid LisTUHSNG. SGW LT
DTS Qswsu@sdlser CuTs@Garsg dussnfls e6s56550 oeGur s (hismer &g
MEUSSA|LD, Lip &S0 sneusEngl. @hs DTS gjemwoliy Blmieiii’ L g, eeir), @ireur(h 26068
epear) SL(h&efley ugley QeutiLbid &1 0T Sligs LW maussLL L g. DTS-CD-
ROM-&6iflev seummet LLS6mg Seummsar SL(HIL65T GEWLLHISS (PiglLTS).

eflsoTT&8561T
|. sflwrer aflsmsmw GCsibGSH
1. Pemss5sL 1g6T SaID GLme L0 ) 6T
3) TG &850 LN SETE0)
@) Yermeie s S8 IT) SMTL6ET S8
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2. BT LSl6& SHedlulled BT sTLGILIT(HETITE Q) 6uTE).

3) Gy 3b) SISHHTELD LHMID GlHDLEE606mE
0) si5sHTSD ) Sjeviifilafliid
3. mrLm udleys smeailullsy spedlommnlevemasl) LwsTLI(H&mS.
J) SMILET — 9)) SH6OTL 6OTE @) &iflsroL_sv ) 6mL6uTLhlS
4. & mevev syLomenr CD-Saaflsor afl L Ld LG
9) 80mm g 110mm (@) 60mm ) 120mm
5. CD-6v e6uGleum(m udley auiflsEms @M @lem_Gi o 6Ter Gy LN
9) 18um  gp) 1.9 um @) 1.6 pm ) 2.6 pm
6. MP3-60 GailssLn@Ld psdl L ed 6edls6T Lg UGS Sl60 [@)(HESLD.
9) FLLIISHT 9)) Gamiy @) 9L auememor ) LI 6oL
7. @ pOSsT CD MP3 Gamidlsy LML s0&6mer Ligley Gl&tiien
9) 138 o) 18 @) 500 ) 100
8. DVD Gevariseflsar fimLd 916 @(H&GLD
9)) Bemd ) oG @) 9 TEps ) ety
9. (1 FLLSSGHS 586160 CaLillimu GmnEbs LI mL Y Sa&5S5l60 &[HEng.
o) MP3 o DVD @) MP4 m) CD
10. steoTLIg) Sevofleofludley oyS60T FTSHETHRISERSES @l G Gsnd GsmLiamu
THUOSSISNSI-
o) DVD o USB @) IPOD m) MP3
1. gl eurrsemssaflsd allenLwefl
1 @emss5sLiger Gausld sTeusumy) LrmmULHSnE) ?
2. mrLr udle| smafluisy mrmaile udley Gewi’ L el wamnss LiwerL(p Gummer 61 ?
3. CD-&&sr 618 GQummermey swmfl&siubhéng ?
4. e VCD-6or GaLil& G smsTararey wrg ?
5. MPA4-str efifleumr&sin gn .
6. CFC,MMC ummid SDC gy &l udley 9L safler gjaremels &. ).
7. &lerrdlE e—UML g 68T 6TELEMEVEDILS S )L,
8. Gammb HGwL L s6fley GmnEss) T&ESmetT eedlliLmaTasT LILTLHSSUILGOSEING ?
9. Lmeull el L 6b eTEHSHemeT ysmeveriflemaemius GlamesorL g ?
10. S Lisafle SHGUTE LweTUGRSSID 660ILITLIL (LpeBm WTg) ?
1. efim suflseflsd allemwief]
1. @osssL(h GOl asmrs
2. mrLr udleySsemeilulled 2 6Tar LI L 6IT&6meTS Snn),
3. Guers [ (CD) seafley gemLomgisTsT LGS Wirene ?
4. VCD-6iT LILIGITS6METS n )],
5. MP3 ¢tedTmmsv 6TetTenr ?
6. DVD s&eus GaLilliy gjgliLsmLuflsy gemiong Lsvalend DV D-&&6mem gnnl.
7. Uyen—6r-sLige GaLil&@GL jeTayseT UnMl S
8. udley g emL (Mmemory card) umpl ai@éaaamrr&, Gn M),
9. USB uwerLi(hitd Geuny flev quemmuuaasmmaa &n_()].

10. LIUGeM| QIEHSILITET S)—LITL S6DETS Sn M)l.
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V. e uss jemailsd aflsmLwefl

CD-ss61 sumfl&siu@id (enmsow all6TsE).
MP3-6t1 ss6u60 Gaillismurt umpl efleurfl.

MP3,MP4 eifl(hs.

Lierb—Gir—tp6M0& LMl 67(0&-

@i 2em_sgLore USB steusumm) LiwssrLbhi&ms) ?
—-LIM. $58I0US5608 eSleTsE).

gLpseur aflermssEnsE allflurer allenwerf]

< PUupwNE

1. prLmudley smell QUSsSms allsTsE.

2. Gammd SGWw Loy gmus @ alss5ms allarsE,
3. DTS umnil eflen& @

4. Lmeoldl Gsmifled mi L umnl elfleurs gnm.
eaflemL_&eir

19 29 3@ 4m 5@ 6.9 79 8r 9.4 10.9
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6 — lpymedT &It S6iT
(Transmitters and Receivers)

GlgeGumetr, Glgevsdl Gumresr (Mobile) gjevg slfluflsueor (Wireless) Gumesr eTsarm)
IIUSSLILHID. @lmaIs6T 2_6Taf(h o) coT_eTTene GlSTTL, M88(E6T J|LMiGL GLITET I @LD.
i lp60 LWeTU(hSGID Gumer Gume geveumwed @10 eI (hH @L L GmmEs eTSHliilemu
CarhssTaIme L qh5g1E taan aafllsrs @mseln. ailmr el ® GausflGw Gaigsgmrid
G&FsuaYILD LI&SET 6(mEU(HL6IT s(meult GBIt Gsmerer @& isain CeHamaiL(bhEng.

6.1.1 QEFLGLTETSHET SHSGINILD

QesuGumesT 2_smarsmLouiley @\meufl eurGleTTedlgsT QY@ LD. (PHMSIL QITSE LT GLTe
@mHEsTI, gl 918ls (perGermmid GlsTeTL emLoli| 9@ L. B GlgsGLTesflsr nImmhid)
(Receiver) aufiGu GuaLGlLIMg), spedliumenTgy Lidle Glenutin (B eurbleTmsd] o|mesaTTs: LTHmLD
CaltuGhEngl. @hs eurtleTTedl gjemevseT sTmlsy LSS (peeamenLn HlemauiLsls o srem
surmudlemiu (Receiver) gjemL&lmgl. yhblemeuliomers) i gjsomiplisnL, (Call) GgmemsGre aemen
Iemwoti (Telephone Network) epeolonss, mirn QgL Glgmems efl(mLoLh HL(HL 6T C&TLTemL
LSS CLE emasSng). 96s GLTed GeuGimma muIT mLsmio CLEUTlE gyemLp&EL CUTE 9|hs
MEMS, OUMEILMLILIL (P HLSEG MmBle 2 aTer HlamasSsse aung CsmElng.
IhlemeILmIS6T uTGlETTa 9|mESmeT 9&S&LISELETST LUTLLSEHSE I @ILUSngI.
@susumy e L eurlermedl gjemeuser mo GlasuGumsaT eLpeuLd ListaT(hih L1 SEMEVSETTS
LrHOILGSEDS. (PHOSIL STagms el tgntursrasT GgrmaubsmLiiy B Ll Lhs
erGarnmsmsa Gunm gsTmr Krsfle aumpsmsuis Hamawrsarers wrlail L g). oomrs,
QuTmETTSMT S0 THISSLILLL (LpS60 euaTi & Lipiims GlasGLITETS6T SmemLolmeT @)L SemaLi
Ul & l6Temenr.

6.1.2 PCS (PERSONAL COMMUNICATION SERVICE)

geflsur Ggrmy Gasme (PCS) steorig 1900 MHZ steorm sumG@lestmsdl L smL_uSley sseorL,
I|Guflssr womid 9 6wifléss n&Hu Frhsaflsn Ll Lo GCurmus CamasEnssTs
vweTu@SSIUL L. CDMA, GSM upmin D-AMPS  penpseafleo PCS 9 &liGlaustors6m
LwsL(hSsLC L gl FCC mmith Gismfled mr(hsarmeor seorm GLTTMENa &ISSLILLL @lT&eu
98lGlauetor L_sm 1050 -1900 MHZ-g Glamsor(h) Glomsmusy Guimsar Glgwsoum”_enL 1994- gy 1o
auBLSEHN uweTuhSdler. eearefles o smemwwmer Gl&oeaeort  Guimedrs efler
&I QeuesarL_smLwwimear 800-894 MHZ-60 gydlsid &nl L 1d GEHGI6TTGI. @)&6TTe @)(FLISSE
ulemLsemmes GSM Gumersst Smemwwrs Gsweu®mn. 800 wmmin 1900 MHZ
IS Qeusmru oL eow CHih0sH&8 Come QFLdng. sreusurmruilan GSM “2 s
Gumeaseir” (Flev eLpsiTm LI 6ML 60608 HT6ITE UL 6L GUTsITE6T 6T60TN) eDLPSSLILOEME)
steor) Tmml Glemesor oL 9GlfseT, mGrmiur Gursrm FrH&ERSHES Qms PS55I
Geusfluss USA mrsafly PCS GamLiy sgoubhids GSM -1990e LiwuetL(hS&i$ng.

sroLfliflesor (Sprint) steotm sLoues G (Lpsedley PCS susmev gjemiolismL sHLIOSSILS). @S
USA-uileb susmen gjemwoliemul sToLI(hSSIWEG. @& USA-ulled 2 6msm Limevig GLomm —sumedlmiL_eor
@l G GumsdlLetr LiGSulsv GSM -1990 auemev gsmioliilev 2 6memg). Lesearmed Sprint @Ins
susmeviLsmioisnLl (Network) CDMA Ggmifled mi n&Sime ommnlug). Gogyits GSM &1L smLolisnL
spLilenfl Lmullsamie M@ (Omni point) elimuener Glsgg. USAais lnsmsu s T-GlomemLisdlsy 6(m,
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LGSHIWTS @& Imuhss. sH6LTE I 6wflssrailsr v LGdseafleo PCS o &iGlestr
55050&s0UL(H LweaTUOSSILGLENS)
6.1.3. GSM (GLOB SYSTEM FOR MOBILE COMMUNICATION) ep60lLitiy

2 & (Yemm Guramus GgrLrumearg W&sean Wruswmer, rwomer GlomemLus
QTS EISTLITL (PHMILITS 2 &6 2 6Targl. GSM &n L L enLoliL, 9g6r aueTi&Suilsy @)m& @)L
@smfley aurE58e gemoliumser GlomemLisy GLE 2am_smigsT LMD 2 NUISSILITATITSEIT & 60078 &l60T
Lig, 80%e2_ss Glomenue shensulle, @hg sréw LwsTLOSSUILGEDTTSET. 212 Br(Hseaflain
omid U whesflwesr 1IrGsemisaflann gwmm 4.3 1ssdleT & EhsE G GSM (pemmsmi
LweTUBHSSENG. GSM g6 (peTGemigseTTer m&sms O Cuéss aufleums (Speech
Channel) saflsv @81 rmiL” Herargl. s7erGer GSM “@)yssor_mb &meo(penm GlomsnLisy GLimsar
sT6TN)! 67MMIS QEmeTariiL L g . GLogid @& LTEs Jjerels Saeeae eelurTliis LweTLbhSns)
GSM grwerg HsTGaumT LHmID oM Jjemlismu @IS @GLelr @maméEL lsa|n
|G LTS 2 6TaTG. GNhSSaln Gameaiuisn (SMS) s Gmmss el meamL
onULGISG S GSM (psrGermeTs Slep&ng
6.1.4. CDMA (CODE DIVISION MULTIPLE ACCESS) gedlumiy

GOUIH urGuT(h LaImS alflamaeLTTg 6, Caam (R PSILMHSS) Gsmstor(h
BLSSID (peomins, LeGam GCrieGum Ggmmy i uailwedle LwsTu@&ng. @& GlomemLen
Gumerr srmser sermmPSsLULGL CDMA -1 npmin CDMA-2000n@ GQLUULms
sTOL(HSG6He06mev.

R Salss sowealtsaisr Goeare, U
lenmsaTevLilL L T&emer Gamennr(h &salsamer LN
6TeoTm SILLD @ IelmL SSFIID Y @GL. @G L6
LW LTS Eh&E, @ ULML IS05m5
L6 QST Cleuetorgemmas LTHMSSHSNG. @hs 55810600
“evig et e sTaTmenpSsiubhiEmngl. CDMA ureus
sGusLTD I ueilwedlsyid (Spread Spectrum technol ogy)
iy @M b S Lruseflsb Lstof] Cl&iig), LivaIsma; LT
sGILSL T F&emedler gn L LsmliemL Ol metor (Hl6Terg).
sTeorGeu LsorGUOMOILL L GNWh memaser, Geiiis
@arLmsmu el 9é o wWissasmer Gl&msuorL L snL
I|560LD 2 DL LLISTS @)(H5@GLD. Lisvelsns aiLflaimsuilsy 6(m
spLijemiowiment LN7&Slemenr 6THIGEUBTMTED 6(IF O|EDMES)6T
w&EST  Mmeubrm® e@maur  QorLiy  Gsmerer
aflULin@eug CuTaT@GLD. @l&ley ermL(ILD GLLILIGISm6T
&lT&s, &S Cua STGms LImM&6sTeTaTemd (ST LINUTH) G&TalETSTSms
Lrpi&Gsmerareumin (g&iiGleussor mmLr(®) Glomfl ssmsemi wrmhmslsmsaremn (GMlui®H
ur@ur®). CDMA-aflerr spliLjemn SenLd 2 gnremrsms GamsrLgl. Gy Gumflaw Gus
Csfhgarssr w G yflhg GlsmaTE@Epwrmid, LHmeTsaTTH @uarslly GO wemm
IIFLHS(HEELD. JmsL CLTaGaI euTblsrmedl CDMA 6 & (Lpafl6T LILGBTLITL L T6T (&S L (HLD
G@Mi® (Code) udling) GarhissUILBSng. Lo GiluibhisssT 6T Caerame GlsmstoTie (HhSTMILD
Ih5& &L Lemiolniled o emem LiwesfiLmemiagsr Wb 9Bs SOIICL @muiigs Gy
@ meiTar (iguLd
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CDMA LuL6iT&6iT:
6@ CDMA Glomemuish GLimedr

1. GPS—6 @i’ (b um@ur( (nsvip1Semé i) 6a(m (LpsaTsarmey LTLT () Q) @&LD. @& SILpIbS)
Gogyits CDMA spetrniledl(mbg) GLostrsmin GlLimms).

2. CDMA-gstrmmey &hena s lsmstor(h surliul L. Qualcomm (g eumsussin) siyid | S -2000.
Gsureusd s | S -2000stsarLsmg CDMA 2000 6T6armiLd &» mevrTid. @58 SITLD LIV 61608
Goremued GuTetT SLLIes 8 EMhLD, & GaTmLseVLTT ClEFInEm&GSTST alsmaILEMLILILILD CaTThS)
@eng LWTUHSSISING).

OMNITRACS-GswmemssGamst gemwlife @l b ol @I B K LSSl

CDMA uwesru&img
6.1.5. TDMA (TIME DIVISION MULTIPLE ACCESS) 60ty

TDMA (Time Division Multiple Access) stetug) 6 Gaers auflaims psmmulley
L&lThSaflGSILLL 28m_& asmelmLILL I GL. Sl&earema CaiGan s urenguile fleg
L6V Liesfl L TerTi&emé @) 2-storLmenr &mew Lmeng (Slot) ufler 905808 gifisuns Ssruma
urliySlermenti. @& Gr wr&iflumsr ssilurlsmu U HamawnisEnseE usiflibsalssng.
(e-smrsuorid eurblermedl oSliGleustor Gaemey) 96 & Gasredlsar Qsmerareraing &E&Hs,
R0 GULILL ugdlsmw (b LwuaTuhSS JmidHsslubhidng. TDMA, Lo 2G
Gasvgyieu (psmmulley o_6Ter Sl GloemLisy GGTLTL&SmeT 2 68 (smm (Global system) |S- 136,
geofl mum el e GQaseert (PDC) wpmin DECT (Digital Enhanced Cardless
Telecommunications) sywmer, ahss& Gannss.lpw Gursarsaflan LwesTUB SN
CewnmsCaraflsr LUTHS TamaGHT LHMIL MSWL &S GCripGuwm asmeismLoliLseflay
LweTL(HSm ).

I I I I I Data stream divided into frames

4 Frames divided into time slots.

1 3 .
Each user is allocated one slot.

Time slots. contain data with a
guard period if needed for

I
1
! 101010111010101
I
! syncronisation

Guard Periods (optional)
TDMA &l Leowliy sseaus Le Wifle) &L miserman Goan &L HIS6T L ST
ursngwrsen UiflssliuLamg s (hénsg)

TDMA LIGuoTL|G61T:
*  LIUAUHS LILESTL L TaTT&(Em&S) (T S60f158 oamidl giSliblestimenemr LSS &SSHMS.
o U5 eT6flans smswmsTSan g, GemLi&dulsuens eeolLmlisnL Geldnsg.
soLerLhls TDMA —aflew umemgser Gal L auflulled gmnss STiLHIEMS.
*  a Flo @S58l amuhin Glgsusdlsr @lsmLwmigser ally COMAsmea el &somibs Simett
SLHOUTC(h GFaemen GCl&meuorLg).
* 2 WM (HhSlmsarLisnu GgrsrLgl. (CDMA smeu &l iga|in)
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o  Ggev 2 souli Fle 58 setrenin Gsmstorgl. (CDMA smeu SITL LpgyiLd)
o 9 SliGleuetor / LTS 8I5SH FHM| Slg6uTLd
2_smmuili L LAl6TSIM6T SllgGllgLiL| LDHM STSHE0THISEHL6T @lmL_LLL M| THLIHISSILD.
6.1.5 Goremued (psmmaeflsh TDMA
2G (Lpemm
I|8ls 2G Glgsugyieu (psmm&ssiT, GO L ellafevssetr | S.95 —-8r&5mss tlsTer._g.
@emauurain TDMAstr gjelinenLuile 2 smsrgl. GSM, DAMPS, PDC, IDEN wmmin PHS wimej
TDMA Gl&60g)I60rTT (LPEDMESTET 2 SMT6TuTRISETT(SL0. ISITblaueser HenL ullgin mmID 9|86
L emL 660l &eflayin, @lemL W misemer @smm&s GSM o Lsr TDMA @lsnewrdlsorment. @&
QuUTgIeUTET QIS STIILD @lmL_LLMISMET &mN&ESNS).
GSM (yemmullev, s mhidleneunthg GlomsmLsy GCUTEITSST, (p&eaTenL HlemeulSSsT eLpsuL
AUAIBL SSLILL L 2 SSTE|SHEN6T 6TEAIETE] (LP6TaTSTS lgGumeTsarTsy 6edlurliu (pigu|GLom
sl (eTarsTstal 2 S rasmer Gamammh ClFnadle SFTSHmeT LIEDL 5566 S.
@auaurGermedl gmesaflar  alullar HamsCussms srusn 6&la el mnhsg
FHOSIUILOSMS. Cremien CUTETSET ST (PL) ST LUTmSSE 0IUTLIL ClFinIms
ImISliudleme. LeTTe aIblamm &I uTms (Ppelein QI @HRISmmTLS &6
(pearGearTLL Semg &iflllgiig) eeluriy Galdng.

3G (psmm

IFls pssu 3G emseT (paemeniimer CDMA-af6r gjpliLsnL uflsomeors.
amev Llifley @l smassi (Timedivision Duplex) spLinms L guied (Dynamic TDMA) ommitd 6LiLiks
HSH Leveuems S L misain 3G gjemwlitle Sl ssng. CDMA o 1 et @lsmer, @\ Ggmifle
B Lungafledlmhgin 9iSls Kermunser sTh&ss tsmsTdnsg)
6.2. g@&Ffaniy (INFRARED)

Ie&dlaiiy aflsagt (Infrared Radiation) eretug LiletT &b eeflésSIT o1 @Lb. @\g 6
Ijsmeurbarid 0.7 (Lp&ev 300 em&GrTLlL L (h&E6T @)(H&@ELD. @5NE Slomet 9EIiTblassor sTevsmesn
aLmyrs 160mhg 430 THz (Terahertz) susmrs@er @)(m&@ELo.

@\g 6T Qimeurbarid, sevorsnim) eafludlsr Barsmaai gSleLn. oy eTTey 9|560T 9 emeuheTi
QLmr@ani v mwscrr gmeusaflar s afFme ol @emme. tirsrawomer gl sefl
2 (HEUTEGL 6fSaETalEs sL6v oL Slev 18Geom surl / &gy L L (& @Ld GLosurs; @)(h& @)L
@g6or g mmed 527 e’ gi&SSlaIlL SEIT efFSlain, 455 eurl setoramim) eefluflayid mmin 32
UL Lm 2e1ST ST af&FSeIld ©)(h& @)L

&Sy sdliser, allifleurs @irmamiai nnib s HifarsssinELn LwsarLh&nsg.
(@\TmeTmI6L LILIEITLITL Lo 60 2 6iTeTL_rhiliLg), @)608@ 2 Letum(h Glumg Liflfevemer, @)metorL s,
Q&g wHmId Iiudle| g &liumear 9 @GL. @TTEYIRIL 9|FTS LILGTLIT lg6) 9 6T6TL HIILS).
Ceuliugdmesr uT@Lumie], Qau@anr Geilubleme o amrie], GmnES alemTmTuUlle) 2 6Tem
suileoers Gamiy, sefl sabHimarn smel, s ubaiin Hame eTsrmlaliy g &liume
I &L0. euresfliey 9i&5Sleuli) ellsiorblnuafluiled Q)G SLmeT LGSlSaTT6T PGS & M) GLosmise e
om(H(Heuad, U GComarsemer SeorLlua|d, o ewTiajeTer SWTTUGHSSLILLL
QsramaGrrsdullen LweaTuGEng. G uprisTsSe Llulle @Lneluwing He
GummeTsemar LmTsmeuwil_ab LweTLHS NS
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I LSSl 9i&&Slauly gmme GlFwamsuile seeanamst taiaflolsTamTing,
PSR Ml @ LM @MmSloms @uEssSHear auflurs, @ UwesTar )& blessor
QUDTLIMT&HMET @h& MM HleneULLTE) (PEHMIITET FLEST eSS MGemaTl Lnml 9jflug
Cswdmgl. 9s&fal gefl ear@maln s@mell, g SiTbeer wHmId Gamle) pliuemLuie
seUTILLLGILD WwHNID SeTTILGID 9&ESlaL JLMHMED CIEDTILEDITEHIL &6G0TSHT6 &5 SIMS).

Iis&Heuli] (Infrared)sar Glummer Spdleauiy, cogdear Glomflufley ‘infral steotLigeor GlLim(mer
‘&1’ (below), ety (Red) ererug) semamm afluilles 9ds gmebarin ©l&msoorL
RUETITETOTLON G0, |&&Sleul eafliumerg) 9iHle jmeubearid (QLeTTe Gmnbe I|SiGlaster)
G@ameirLg). wesflgerme LTTSsLILGL eeflullsr gmabarsms ol @& 9 dlsL. searGe
@&Game “ giE&SaulIy” sTeTmmeIT )

LIwiesTUIT (D6
I|eFHaly eugslg (Filters)

T};::m.: ) Active-fnfrared on @91 LI6V 62160 & LLIIT 60T Qun@ﬁh Qaarrsn'w@
sWssiubhiEng!. @l emesmsiLmeT LTsdlgs)GLITeT

Hlermenig &sme o maurssULBhSng. @& GeeTmsT
speflulledpi g euqpd Hlmmsmsuemiwt 99% Ge 5hSs)
Hmisg1Eng. Bl pempullsd 2 &b WG ibS
I&s&ESauly  algsLligeml  LWeTUH S SMTI&6T.
@rramiald, sLL BLalSms, gTflhamsms nmid
suremfles LwearuT(hseafled gsFHaily algslly
LweTL(HSm S

@\ sm_& (Night Vision)

sTUGUTEID Gsweu@mid Hlemeuile @) s ELD
g&s&flauliy, @relled sSeamEmSGL ULUULTS
sTLHmwsss. L, gs5faly gmaufarsdse GsLgm
aufliurs Ggeflaurs UTT&ESIpWD. Q@ ILTSSUTeer
@mefled LOMSSILL IR HSGL STLASL @Qhs
Iis&faliy @rey srldl e Seoruilsy Qgeflaurs
uLLD 6.2 (3) gy&&Fdleuly smeoor @uen Geuin gjere| udley & &meal:

@ Sm_4 (Thermography)

g&s&flauly sdHiafseren Geaug
Garemeuailes o srer Glummaflear Glauliu
Blenesow  gilwwpeun.  garGor @)s)
“@arGurdlymil” sarmempssliubhEng.
@5 @IrmTamiaid, CETLAHETEmED LILIGITLITL Lo 60
2 50]8lmgl. X Gulle 360, Ggmeme 2 emriey
sL(huurigev (remote control) 2 emer LED
ufleo Qeueflur@ g &&aily eeflaw
lg Bl 160 GasLonT euLILITS: SITEToT(LlgIL|LD LD 6.2 (b) Qeuliu ey LSley Gl

smefluiley Bruflesr 2 (meuL
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uLLd 6.2 (C) GaLonm auflwrs Gsiflyd LEDwmHg Geausfiiu@n &y epeofl
auflsm L ev: (Tracking)

@5 eTHMIS0l&TeoTL 676 SH6mear aULlSTL (B (pemmemi GLomGlsmetTL S(EL.
Geuliuep’ L 60 (Heating)

I&&faly sdlieiéassT, saearnrs Swmfléssiul L Qealuepl QI epeokisaflsy
LweTUhSMGI. CHmeuTsT @ migGmer @l&sSiTblamsor( GlauiLGimmeurd. Guogd gy s
aflrer @m&mssafle 2 mnhEMmEGL uallsslpullmear 2 MemasEs @68 ST ser
LweTUOSMEI. 66fl 2ambHimeurs (pemmuflsy 2 6mre| FmW&ESAID, (&0LDMaLD, & 2 Wik
GeautiLflemsvsnit GeThissan gs&faly sliaiss LwsrLubhiEnsg. CsmiihsTama 2 HusSEH
wempuiled, gs&feuly Geuluepl L ereTug L& WTULOLTETSTGW. 2 SIS
sustoTevOTLIL &8 SQEILG60, LlaTTenie S6ma 2 (58 S60, LaTTaled LD 6n6.S5S60, O|&8 2 6V 560
LIMMILD Slg TS @ &6 GuTeTm Golemeusemem Glailin 9 s&flaiy Gleuliuep L e LwsTLHSNS)

cumesflemev @ied (M etrology)

uLtd 6.2 (d) GEwnenaGasmem UL LD

IR (Infrared) QewnsmaGsmer LL b oy&GLTUT Tl 155 Cadl 200660 T(HISSLILLL &)
@&lev GLsHCsT ausmar@Lmallssr CLomLG ey (g LpGeom(n QLT mHSIL @)g LO6ITEITEYIL 68T Sn_lg LI
&M0Ws snl L miser srearliubidng. slu Galuflame GewmamsGamsfley CummssiurL
mievoreormiie] Girip G LB L &6, GauiLsems ojangl 9is&faly sdliaismes 2 (mansssng.
@g6r eyeuid e LWiDE Clunm gyieITaTT 9K @ISl 2 6Tar GLsRIGHTI6T nImS WHMILD
I|g6or 2 WL, [Hleud mmin gyiinisy o sirer Biflssr GleuliLblsnevsmiu L Glgefleumsar (Lpigemen
o) (LplglLjLD.
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6.3 SLEp®BS (Blue tooth)

SoL|(EH(BS 6TEOTLIG) 2 IWITLOL L LITGISMLILIL 63T SesflmLm LrLiy ausmevismolifsy (Personal Area
Network PAN), flsmsuwimser Lommild B&TS& Snlpll (MOLIlE) STSHETRISGET CLPEILD &8 61608606
Gonhs grmaaile Lflomls Gamsrer 2 Gajn @ Fnnhs sblluilsanr Ggrifle miu
YopwurG. GLslsmn eflpusmerureryrer erfls&ser (Ericsson) steorusirsy 199460
2 (HEUTESLILLL &I RS-232 6T60Tm &861160 SL_SS)5(S) LITMILIL L STS 2|6ML0&S; sTetorenorLd Glssmetor(h
o HAUTHSUULL @ sliluillvmr gmuiy g Eh. @8 @@mhsmuiin gnubin U
Hir&Slemersemer @lameTSGITaTgl. @l6Tm SUEHEBS R SaMsHs pTaILpeTar &I
GuoeumstoremLn QECILI(hHEMS.

SoLEHBS ererm Gamed “GLerfleiy lerrGLer” (Danish Blatand) eteirm Ge&mededlsir
LB allgaITELD. 10D BTHMTEIoTe 0 GIL6ITLOMT ST QTSI (LP&6VTLD QMITEV(h) 6T60TLIEUIT
GLeoflerv mrigesr LLGoum Wifleurs @MES LPHRIGLUNETT QRETHTS @lMmamTSsSTa @Ihs
IemL_Glmfl srreromuilnm @ser Gummafle, coLEhBS TETUGID 2 &L (PLIRISID (b
SIS S HOLLLOSSIS, (PS50 CISTLITL (LPmmILTS I|mLhSS)

SoL|EH(BS LIETLOSSLILGID surblsarmedl Glgmlsum” L, “ oySltGlevsser Listofl&EGLD LiT6sd
sv@usL b (Spread Spectrum)” eTenr gewYSESLILHENG. @& SSHalasmer L Fmw
gl (HSTSG&HMg. Cugid 1 MHZ gsasdl0, 2402 pse 2480MHZ susnr GlsmesorL
IemevemiL 79U soLsemms Liflgg) ClLimhgistar(hsearms spedlLpi) Fiismgl. @)g) 2 a8 el
2 fflod Gummosy, Ggrfihemems, allEhepmerd wHmId wEmSg e (ISM) Gursarmeunnle 2.4
GHZn@w @mnhs 9 $irblasr L snLuflsy LiwsrLh&ms.

SLEHBS m FLenLLiemu gjplinenLuflsy (Packet based) (pesrGesrmigpwimer omeoLi —
I|ig6min (Master-save) s Lsnlifled @(h&EImEl. 6( LML T 60T SLOILSSHEL 7 9|9 6MLOSH ETHL 63T
Q@amLiiy Cl&TeTeT (lpilLd 6T60TM SS5GIuSSI6T IjgliLimLuiley Golsmev &S, eTaflemiowimenr
jemLLINe0 &H6oflSHS LiTems &L emL_LiemLISMILI LOT6IOLIT, @ITL6mL 6T6toT LITen&UT60 6260ILITLILILD, em6mm
sTetor LITenSiley 69601 sTMLILD QlFIISEMSI. Iji96mLd @SME (PT6ToTUTLT6ST GlFIIETS @TL 6ML 6T6T0T
LTengufled 660l ETM&AILD, MemM 6Tetor LTEMSUT6L REILITLILA|D CFILSMS]. LTI 6T S
SjemLLnlgILd LomeroLiT epedlrLiL) Gl Gumrg) (@)L smL eTesor LTEnSUT6V) Sjlg eMLOILILD 660lLITLIL|
C&LISME) (memm eTsvor LITen&uilsv).

SoL|(6H(BS LUTGISTLILITET euLflufl6d QST ITL| 2_666TL_T&H&aLD, FTSeRISTlEnL GLLU S&6.1606m6T
uflorlé Gsmererayn gnur® Geldlarmer. @onG2 srramrors HFFLL Cidsmer
e Lhlearerrsnn| emgenrin (FAX), Gomsmusy Gumstrser, GlgmemeGLelser, Geoli i, &euflmLit
seutflonfl, 9 &ML srgemd, GPS aums aummilssT, el s GaLonm, afipGuim ellemsmum’ ()
IemLLILs6T GUITETMAINEMME S M6VTLD.

LILIGBT&61T

SLEHEBS @ srwmer Gald Gy erGarmewreargl. @& Gsmmbs LilerSmer
G&memr( &mmnhs sTevsmen GlsmeuoTL gjemLLILITGLD. eFGlaeTmTey @FFTSHeTRISET euTblsormed]
s60lLTLiL Q&g QGTLITY (pemmenil LILGTLI(HSSIS\6TmenT.

IILEHSSILLL 2 WiThg LHSSmeT a6mITLsmM

Class mw dBm (TS my) Hemd
Class 1 100 20 ~100f it
Class 2 25 4 ~10u1" L
Class 3 1 0 ~Lufi i
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gds  gemwulyseafled UwWeETar elEMTWEMTIITET HeTme 2  &ITS60TMhIS 6T

afifleurssiu’ (hererg). Slarmav 1 2 LT @enamnrss Coameuurdlng. @8 2w K LSSmer
Lmmd Slemmev 1 sTgaTSSE sparflLrlin Wlsrgimstr Glamesar (R memiowirs GlEwsLIbhEns)

&SI (Version) S sTevsme (Data Rate)
Versionl.2 1 Mbit/s
Version2.0 + EDR 3 Mbit/s
Version3.0+ HS 24Mbit/s

uLLb 6.2.1 (a) SLEpBS Gomemucy Guimsir Gami Gl

LILIGSTUIT (D& 61T

S| (BS Glomsmusy Guiresr Glaml Gla L merg)

Gomsmusy Gumesfim@iLd, Camear — Lfl — Glaml_ Gl @i (Hand-free-Head set) glemL G

silullever GemLmsmu HLBhSSISNS. @8 snGumsmsw NTLesLmeeT 6w LwsaTLT(h
GL0.

?ﬂﬂguﬁ seuflsmfluflsv (Personal computer — PC) @ mmihs Lo osea8ma Glsmsuar(h

GMINILL sTevsmeuss &6 sLLiluflsusurm auemevlLsmLoLisnL GSTEToTL &)

slulevsor Ggmsmu PC-uflsar 2_srerf(h ommid Gleusiflui(h ey, srailliLesms wmmiLo

915D smalsEnLr NUGSSSDS!.

GCamiysemar rmme|d, eflifleurssr QLY S s&ajn, Ca&l& @l Hiwerd wmmid

Hlemerapl LIS @EWn OBEX srgemisemenr @smemor&Smsg.

Gergemer smeailuiley sl GgTLienu Lmm 9emnsSHnsg). GCoain GPS simll, mSgi6l

smelleer, (Bar Code) gistor() @rsdlu @Gmui®h), mememrmiie] & el wHmin

CuTSGUTSS sLOLIUTH FTeemIsSaflILD LITLHENS.

Sl eNeTOUTRISmET SoLEhESSH O MhE JaILL @i, (RSlaThur STymsemeT

IHSSUBSE)

@ Gamflovs aemalLmLISE6T ST LITEILOTS 2 6T6TS.

= e —
y e —
(o o Ry
i =

uLLb 6.2.1 (0) SLEHBS SFTS60TLD
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6.2.3 GPRS (General packet radio service)

Gurgleumser &L emL_LemL eurGlearmsdl (Packet radio) Gasmeu (GPRS) etéaLIg; 6(1h GlLomemLisy
&1 Gaemeusmil GSM GlmenusGumeT Liefl LTari&EnseE SHmss talnsn@L. @\s)
sTUGUTgID 2.5G staoTGm efleufl&siubhiEngl. |l GusTmTs @TeTLmbd Semspenm (2G)
mmitd essTmmd (3G) SemeuLpemms @ @emLLul L i LT, GSM ausmsuwsnioliileo TDMA
LweTL(NSSTS Caaremsus Glamer(h Hiumuiomsr GoissSl0 saalsamer Liflommmid CEliSng.
Iymiu hlsmevuiley Lmm Srmisemer &y GPRS:m afliflairs gl stetoremtLilhhS 8. Q6T ISNE
ugleors 9hs amewenlismu wreamealln GSM&@ udlihgaflssiulLg). sarGa Gy
suemawmenr eusmevlemliumer GPRS wl (hGw uwesfly 2 sterg. GPRS. GSM o L6t
QRHOLILGSSLILL L &

GSMsrsdlen seumgleter Lismll Ssele Wlsralleng Wsramnm Gsmmilslmng GPRS
Goumii' L g1. GPRSe & smLemu (Packet) ilsirallens eTaarLig) 86160 sl Gaemeuull(ms @)L
Gumgy) oL (HLd, G GaeTsn LIS LILIESTL L e &(E1h&E) LSIThSAISEL (LPmmILMESLD. QIEmSATSSI6
GsLad (Web browsing), @Gloullemsols (E-mail) Glumeyd wmmid 2 1 ey Gelidlemw Gume|n
GPRSg LwstrL(D$GILh 2 STTemrmhigeT gy @L. aipsanre GPRS saeaie pemmuis Glaild)samer
Iiaiiuen Gumea|b e HGer soullpn@ (Kilobytes) aflsmev Hiremrnun Geiwin@Sng. @s)
s lsramm Wsralleng ssaisemsT gjailiua|n Gumead e ellermesE aflsne HifemriuLd
G&ilag) GuITeL g|emLow|LD.

GPRS-60 a1(L1LY 8 6T6aTLIENS 4+1 6T6ITOLLD S M6VITLD. [@)S68T GILIT(HETT 4 LITenSHS61T [@IMS862|L0
(download), 1 umems smme i (upload) udlimhseaflEsiLbhiEnsg. @& 2 meur Ligain (profile)
teuhmasErstanu g dsurs amuGsLle LeaaGor. Osnuiubh&ng.
LwestumL_Lmert Gaiglsemer galitaems ol e-maile gdlswrs Gunea|n @lhs 2 (meemiy
Uigauld LiweTL(H\&SmE).

GPRS-60 su@Liy 10 eTeotLemg 4+2 sTarmin QieopssiuOSngl. @do 4 uramsger
@mé&san (download), 2 urems smmen (upload) gi@ILHGSEILGSDG. I eTTe 5
LTSS EHSE G suwsSlen LwaTLhSgindlomen. o L ey gl Gsldsmer @hs

2_(HEUEHT Ligaus&le (SLpblemeusensGasnu gjsmiiu LsTLhEIng)
spe1lGleum(m, Lmemsn ydlsliLigimser 14.1 SlGsaumemLl / efleormiguisy GlesrmenL &lms)

Download upload
GPRS 4+1 57.6 khit/ s 14.4 kbit /s (class 8 & 10)
GPRS 3+2 43.3 kbit/ s 28.8 kbit /s (class 10)
CSD 9.6 khit/s 9.6 kbit/s
HSCSD 28.8 khit /s (2+1) 14.4 kbit /s (2+1)
HSCSD 43.2 kbit /s 14.4 kbit /s (2+1)

GPRS-60 @(m5g) ss6a160 Gaameu Spsramin Caameaugsemst GEldnsg.

1. yeirefl psev Yerarfl euemiy (point to point)

2. e ysrarfluilev @lmma Lev Lstefls@ (point to multi point)
3. enhEssn Gamet (SMS)

4. yseaufluflsvers Casme

Yletrearmev Lisvement 9 Hsifl&e
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6.2.4 ymauL s@mell (Camera)

2 meumgemem UL Hip&ss 2oy smel GCswurrurgl seflursGeur
@arLrauflemswrsGour, eedlyL Germ, 66l @eammruGeor uLd dahiss afGur Cswrm
vweruG &g, @UGuwr “Gawrm gtisvgrm (Camera obscura) etsirm G&mevedled @)mha
Smedl&aLUILC L gl e getr Gomflulley “Lmis embui” (dark champer) stearmméimg). GaLormaied
(I @)\(HLLITEIT 9j6mm 2_6T6T Sl eV 6( L&aLD 2618 Glemerm 9jerrey| Glevsifl&eLd o sTGer miemipud
Iyerall 6(m Smey 2_6T6TE). JSMS LMILSSLD ST Sleniu UL LD e &8 678 i6ums 6(m GleusiflLimiin
2 quor(h. 2GS gemer $HmeysE G s @lemn GuTeTm gjemLliy 2 eTerg). @& ST Fluflsr
sparflemiw LLLD Np &S Crrsdlen L HiGw 2 6T amIndl&ELn, NneE @smwsnw eLpigail(bHi.
sr_duller eefluflser gierallng srmu @)ser GEITLD gmLouLd.

GaLommeiler epsuld L auLflsafley s dlsaflsr @aliugms gie060llLTs o|emL& s 6L,
steflly euemas GasLogmallsy Mlemsuwimesr @aflwin (Focus) mmin gyseorm Gameserin (Wide angle)
@& mevorL GlsvsdTsrv eLpsuid GMILLILL sTevsmevudley (3 LA L1T) 2_6iTer ojsmenr&g) S dlemwiid sT(H&8
Sl oaref] giememsmin (aperture) Gsmetomie HSGL. @hg ugd) GLmgiars allsnsnsley LmmiD
(I BUIT sossIMEhHL GasLogmailey smserliLBhl&ngl. @lsuanims Garrailsr GGG o9s60T @eailu
sTeusmev eupLLy (Focus range) @MlsaLLL g m&@E L. Galonmsne LieTL(OSSIGourT, GlLimmerflsar
Br&5ms omslss NG Galusms aifl e Geusr(i. He Cawrrailsy @& @uiirs
CarHssLUL iy (m&8L. sTevsme sTemild (range finder) Garmallsar GLosv 2_6Ter @), @)emevoriLimsoT
GevetTagseT epould ST dlemi @Gadlw Ganeomd. s Glvstra: L (hid 2 sirer CaLormaliey o sirer
Gevstre 9|Fls Slmetr 2_6TaTEHTS @(HSEL. @\ GlevstTs: GarTailey 2 srar speaTm GILIT(HEHSES
S|t LHGDTET GeMUSENE SiHSHWID GlensmniLir EHSELD.

uempw Caurrsser seaflmw LLE smaflGor gng UmsluL &L lpGam LLLD
Ulig S&learmer. efip Guim LOMMILD 19 08lL" L 60 GaLoTTSS6T LilstTearsomiailiiey, LilsorGeormmid Glumm (CCD)
@\(, BETSEIRISST eL6ULD 2 (heumigemar LIL LD Lflie 58I e, BrLmeiled CaLilsg) smausElnsg gjsg)
rmn&ng @lens seflefluis udHea) Caiig 1nE Smou Gumeo.

Seoriu Gaorreiley uLriser G auflmauflsy (Sequence) Hemm ST Sl&siT LiLLb
Ui SalLbSng. yemewr yemsiu o (still camera) sih&@w Gawormsmea LLeTLHISS, 6(m
lpTT&HEHI0 9|eMS HETSHS JMSIILD 2 (HEUSMS LIL LD 6T(HES (LlglLd. Hassr lpsdl” L 6o GasLogmailsy
STLIGILITGILD &6T0T&HSVL_BIST @IS SEmLOLIL. [HlemeuiLImeeT LHmID &L Lle| ClEInIm s
@lemL_uilsb oemLomHEGI6TETE).

3D uLrusemer T(H&EW Carmaing svefGur Csrméast srerm) L.  euterflGuwim
Caurmesear 9F&IULLD WHMID HWeh ULR&T dhlsHs @M ClasarassT 9|wm,s |mes
IoussLILOSNE. culeflGwr Gawrmaisrms Glesitg@Geon gF&ssafl 3,4,5 9jag JS5NE
Gpul L ClevsT&&6T 2 _6TameoT.

UL &6 GCarmailed (PsEHL LGSHTaT Seasmer YFHAGD LGS, ahi&sULGILD
yemaLLL Sl Cadlem Cnsipe LSS ule| Calisng.
GaLormeileor Wil alme 6.

Canon

Konica

Leica

Olympus
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Nikon
Minolta
Pentax
Sony

6.25VGA

Video GraphicsArray (VGA) stetréhlm sseuaflesil ssmdl gimin (pa&eompsedlsy 1987-60 IBM-
60 FHMSEHE Gameer( il gl VGAme WerGearme Gummsdiure (perermsy EGA
womid CGA &rmilsen gLri ;& s.mamn. MCGA eerugl s |IBM oy
2 HEUTSSILLL . gyemme @g VGAmeul Gure @mhemmin Jjmeei g eraflniowimet
fllg OISMSS GG TevoTL g)l.

VGA, gimersgiL Lirarfl, iy eTster Sirmilsean Glgiwsaisns wmmib seoefliGium] Gigmils
BICueilwedled LweTLHID 6TpSS, 6Tetor GlFwealems I & @rsmmLwn 9 sif&aHng. e
giromeor Hrmisen ClEwe alemeSemmeeoT

640x480 in 16 colours
640x400 in 16 colours
320x200 in 16 colours
320x200 in 256 colours (Mode 13h)

@msGurey VGA g5 Gswaisms g6 (perGermewimssr EGA, CGA wmmin MDA
L SILOINEDN ST QR(HRISEDLINL @IS, o) eIEITRIGET TN GIFILIN 6ImESEmIL
3,5 MN&SEmg).
G&wed 1 1d

I eueTLileeTS, gperme TuswTear 66 sar GFwmame, X6gwaanimms srer
IemYssiubhi&ng. @& Comenurear Qgmfloplu Cewadll Lhigmesrn &irmissn
STTETRISMATILL 2 (HuTSHGSHNg. @hs Ogweams Gurl 13h-o srgdlulomev.
afwrurysdler 9iHle SasLLomer, HasL SH6lmHg Fov amswr Srmissv QewsoLmbhger
U SHma
um_ Gl&weueims

SLomest &6woflesf] GlsmfleomI L 61L& LmmILD sTetoT&6ifleL @IEs Glswsvanieme 80X25 mmiD
40x25 mrev GEwseImsSIWTD I 6Tgl. elbleurm emmun 16 & amsesafle 8 (peor
IemwlyS @, 8 er gemuliys@L Carhbesh&Essnm. @ger Larlgser st Sl (Hi
(Blanking) sysoLliLmsea|Lb 2 (heur&&eaLd. @lhs seurdlill L s Caiia|s @) T gjemLoliL] &erms
16 seurrsemerid Caire| GleiiweumL.

VGA uwerL(hSgiLediasT &L GleusTemsT ommILd Seuit [T60 GlFiwevalsms @lresoriGLo
CamoghisanTiser. e sy Casmmear glsn LwaTUhSgInlMmea. @& &6t
G&wen Sl L Glev emouey Hlmors LieTLHSSLILHSMS)
anmrHiGeur Gl&wsd

s Gewadll L aumsuile albeur@m SHearun o eamamwuiles 2 UL S6TTs
GO ILGEINGI. @Slev SLprblemev 960608 LIETITL| ML, QINSSLOTEIT LIGTITLISSTS [HEnL (LPemm
LstoTemLl 9emL& @l Lmmin 2 wiiflemey soulLmergl. Sl @) Sms LweTuBhSS LisoGoim)
Hlemeuaemer 9|Smeug) seuii, seuordlil L v, Lstor (Character), gyemioliy Lommid LS
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VGA GaLogr

3|55 1990l L 60 GasLonm&assT LmmILd LilsTsorem) s enmhisafley (CaLorm 2 siaremel) V GA-
allear SMHGLITemSLL SréL LsTLIH SIS @)s6tr Flsv LwsTLT(HSeT @leTmild Fevamniled 2 SHe|Emg.

VGA GsLormeiley 2 ererGaonm Ldle| ojeg Ldle| L DL &6 eLIGILITES 2 (ThHEUMmIS6T
CriflemLwrs CailssluOSngl. Ung @Es 2 maumssT semflafluile g&srs wrmpliuBSng
g TV Heoquiley Gumg) ST umimeus@ GCallst auflurs GsrLry Gesrhissiu®
Senmuil (LR Smg.

VGA s@dluemL Ganm sThi&@n uLmigst 640x480 Siiay Glsmetie (& @ELd.

I1BMRUGI UL SSl6T 9js60id 640 &ene 916 @\mesin. VGA Ganmeilsy fhiseUubin UL migsT
QuHLUTYID GmDHS QI S5ms0I CaLhlss 6T(h&E)S0sTsTEnLD

VGA GaLonm Liwestu(bhid @) kg6

GlFev@uimesr

ellememim’_(h GasLom

o T Gsar L&sne GaLorm
6MLIGBTIT(FH6VIT

VGA suensILITerTS| 9560 9j6ma s L (HiGw sally gise6r tgaflailne @lsemsu. 640x480
Hl&ensv eTsarLig) 0.3 GlossT Ul&ea&e sloomer 2 (hausms tar(hsEL. @hs Ggsfla| L Sms
Qufligré@L GCurg GemmdElng. sreorGot malsr wmsafllLifleo mmid TV Senrseaflsy 1280x1024
ey LweTUHSSLILMHISING).

6.2.6 uLeuems (Pl XEL type)

“Qoar KSmaISsTaT ahams el L&, Lils mee6s mbLms eflmnll pouiubhdng
Ishguesns @g) sTaflg) @lsuemsv. Hl&esy sTemmemnflGeamauisy L smrstflsemsT LTSLILEG)
I|S60T 6060 STLD e6arCMILIMGLD. GLogyild ols LSeeuset sTLICLITSID HeLau&Ts @\(mHLILIlsemev.
Hl&ensdletr LS ISH60T ST 6T6TM| SnMETnlglll, HISH60T AllgAliLIE) GI6060ILILD, &6V GI60EOILILD,
@158 6TIEmE, @EDTEFE, SHEM6V BITDISHESL o GLD. L&6r60l6T @b &L, sTevoreoormm GuIT GLT
oL GIT(hsemers sihsg). @lemea GlevsiTlsr mes SITLD LMHMILD 2 6uoT SHevsmeusmilLl Kl cooTul&e
LwesTL(R&Im&). GuTGLT s Gimgstr gjeredl, CasLorm 2 miiysaflsr i, sfluflsvsurs Hlemsuuilsy
GaLormelger o 6T6m o (HeusSems &ifl Gen GlEwspsmm ClLosrElLTHL ST, 2 (haMhISEm6T
Ul e wedley Calls@n Lgaid Gurearmsnauwd flismruilssiubhslarmer. GoiaiGaim o T
IemLoLiy pmin Gaorreiler augpalsmioli wWraid GlasGain) flemmesamars Galisng.
cuigeiliied GleuedliiL

sulg eilied Gleuedlwild eTemaTemoTmM LN&oved @I SSl6oT 2 6mori Q|emLne| LMD 2 6vaTT
Iisoueilsr SirGeur( Glummpgin GlsusTelsr Simer 9 Swnimemmil Gk GleussT&lsT SlmeoT
Iy Swnmenml GuTheg Jmudng. Siaflsr Ggwe allarfliy eaemn sm e eriug)
STEOTLIST(GLD. @60 FOlEms 6T6oTLIGI Alg ATlILIEL SIVE0IILISEMS (LPeTGeTHMTE), 67Gl6enflsL T(H&HSTS
2 (HEUSEDS 2 (HEUTEHSTG.

&60IT G16060lLILD

&L 26007 YFMLILILSET 6(LRIGLHISSILD &6t GIVENLSMSE Cl&TEToTly (T8 (E)LD. @sne

R N&s0 @Il 9mulnseE @ GuriGLmr smLGumsL wl (G &y (K65 @GL0. Gy
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IS meT snmlater LGHsafl ST(Hh e Geadlunnemeallrs @(m&@ELo. 67blsresfls
seuGleur(m seurir GaaTallgid oMl tls&n&sT gjmstriloans alldypamn gl ufls
SaSEILLILL g (h&@LD. Ul&&6 @)L SHms sTevorentSemailley o laifs@Lnturs) 981 Clasemflsr
(2_6mori 9jemioliL]) eULILTS LIMTSGLD SendTenel &mms L.

Foveon sensorseflsu ewpsarm GUITLGLT L SLIS6T 6 N&&0 @ 9emuliysEs
CamauiL(h&ms). GLogyid gysemTs gyeumisTTLileans seme Sismeal (art facts) @mmss 9idls
SOV GlEVEOILISENS 2 (HEUTEEGSMEI. HSFTSTTETOTLINS 9|S63T Sl6060ILLD FIMLIL| 2 6waTT gjemLoLiEmLI
aflL pemL(empuiled Gsmmeurs @(HSSHNG. @hs LU @ o Casurmssefle wl ([HiGLw
HeoL&Hme)

@WsHs 6TEVEMEV

Hl&aedleor @)L ojsmLoay, gemey LommILD lsmme| smyesefl Site Glein Gum” GLm smLGuimg 6o
I|ore| @emauiiyser(Hid @S ersuemauiley Glufliu ellsmerene FHLMSSIHMSI. JSH\S ST(LpsT6T
2 euori gjme&Gar 9 &ls gealusms CeErH&@ELw. GCuamin Guiflu @u&s asmesmiu
Geusfluire QarHsE L. @& Usgm wdlifls Cailgg RAW Carifs urgisrssUubsng.
¢ mmyu L Fiji film super CCD, super CCD, SR gy &wsmen @)@ Gur_GLT snLGuir(hlaemem
@ Ussn @I 9mwesE LuaTuOSSSNg. 96s i usdnsr Gemer, Gum GLm
soLGurhisssT flpsugsemst gjemaih Geldng 965 &wown Gomnhe I usSmer GuT G
soL Guirhiser 2 wit sparflemi gysmei® Glsidng

6.3 gmr—@in_emL SWNs6EM_my (Half duplex)

|
\_ <</

OR

UL LD 6.3(3) sp(, eTerfli yemr—@irsoL slS6l&TLTY

Rm Ior-@rimL sollsesrry (Half duplex) wem @mdlamesafls
QFLHSOSTLITOL RIPHIGEING!. 6T 6 SIS0 @ Simaulls w HiGw GFGTLismL
AUEBIGLD. 2 SNT6UOTLONS (HeUT 65 emaemaenl Glumm Slmindl geiin ausor g Gy
spedlurLisnul [flmS&) smeusEimgl.

ImT—@IT oL SHINSESTLIL (peomsE 2 STsrons KL Cudlamw (eur&sl-LTsal)
gameumd. @5l @meuLhl eurGleormsdlsms Gumed GlawsLbLD. (P&edlsy GuguaT Cud (Pl SSSILD
“over” steorm Glgmsvsmen S Mlle&s Geustor(pld. LNImGs 9 HiEsauT Gus g, @lipenmuilsy
Q@ FLWSSHN maT bl Hiow Ggriiy Gsmersr i, blareafle @mamn Cus
uweTL(hS& 108 GT oiTbleersmrm@L.

(@151 63 606V 6(THRISEMETITLILITE;, 63(T hsvoTL &remsuuflest @(mHUM(LPLD (1 CUTSHGITSS)
sLUUbSgeuTssT Gein Qswma &5SmEEL0. sSearafllFmswurs Gawauin Qaig
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Qs (pemssT, @\ aflsafl saeassmer @limassing. OFid CSTLILSSTT &iTa
815850, Sigar GUTmLgsT Gama® ysmr—@irlsL snis6sTL sLHULGhSsUILOSDS.
@ g6 Gameauuilears gemaaflems (Channel) @lurkigadlssme. 2 smremrons Hsmeuluin A
(1 (pemearuilev p(h, eileTmy CHTSEl0 S&a.6086m6r 6e0lLITLILILGCUTS), 9|68 sLwGS flemsuiLin
B wmGmm (psmerudled 9|6s allermy CrrsHl Saal&mar eellLTiL JmIndlssiubhSEns.
@susumn) @Ihs sLpmd Wssor(Hid Wetor(hid LweTL(HSSLILOSIM S

6.3.1 -G e sN5@smiy (Full duplex)

<
v

b 6.3(b) sp(m, 616l (L @I emL SHWNSEISTLITL QjemiiL

Y-g@rm_ sollg6sm_iy (Full duplex) Qurgiars msw &8 aurblermalsaflsn
srerLiLl(euglsuens. @ser Glase| nmin Hssmer omulitL @sMnE STTemTmE@L. 6
QY-@riemL sus6sTi] 9sag @\ @ m sulls6sTLIL @\ Smaseaflain 6
suwsSle CsrLimu 9mindl&Eh. gmr—@irlmL sulls6eTLiy Gums 9o, @8
3055058 Hapasmer gmindl&eELo. Hloaifl sl GsmmatLd aemswsmiiin @inhs
YW-@rimL snNs6srLiy wamnGw uwaTuhi&ng. 9Samo @HUsESSSIMID 6T
suwsSle Guaa|n, Calsad ydngl. @G e B HERISMmLILTS @)(mHauhl smeme
CUTEGAITSMS RSS(HEHELD. 2 sMeid, (gTamauGLE GlFaelGud (GlmemLis) oy @GLD.

@mafl GrgCurssermar Yuw-@riome suUSEsTLIY @G Geldmear
sEOlLTILISNE) TMHL algalm&ESLILGENG. @8 6@ ISITGlasmmTensmoTiL, s7ms Geuklmm(m,
ISl Glsusmaremsmorin 6T(H&GS0STaTSME). sTeorCo @snE SITbleustor Lifley @i sm (Fre-
quency division duplex) steorm GlLwii. @& 9Hls SMTRISEHSE We(hin Weirhid eraflsms
@grLiy QamerEn HemownsEehsE allflou®sd er@ssuubsnsg. erblarsrmms
QLA SIS eedlLTLIL TLIGLITSID 67&T6LS) 6(IF ST CleustmTsmemars Glasmsnar(h G SHlemewllsn
Liwewsfl& @L.

Lu-@rmL snllstsriiy g emu aifl Qgr_imu 90ss0h\sg! @\mGaTs sLilesT
eLpsuLd eTMLIGSSISINGI. ChiflemL LT @lemestors @)L sTaeamise e eam GCamy 660 LITLILIOLD, 6(M
Germg sTM&a|D YmLSsLILGSNS. )8 sa|n Snemiowrs, snmi&s,pedle GLomse @lsisuroe
CHLSMEl. @5 5560160 G QsmeraraTsnel @)(HLL RISTSEGSEING.

Imr—-@Ir_mL suls6srLiymu el w-@irlmL &snistgTi 9 dls Lwer
2 _6TETGI. (PSOMTEUSTS @S0 smaud afsmrmaudlevsmey. @l&eurmsy Loml 660ILITLILSE SHevfl FLL LD
(Frame) Gameauufsoeme. sTarGou Gurgn SelissUUG&ENS. @I _TaISTs (L) S0
Gararera|n @@ Hmssafllgin HoLssHng. garafleo Cemsgingin, Guneagid
seflssaflurs BL&SNG. eparmrausTs Hamawmnssr (9$Hie enwwlilereaf) 9h&seur,
EOILITLIEHLI (LP(LPEMLOILITS (Plg.SELD 6UDT SHTEHS|(HE6:8 CoHmauullsemey. eTaTGal @ImiE 6T 6(h
spedlLTLismu L (hid speuGleum(m, SlensHmLLn CamesEhs @ LiLsTUOSNS)
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auTTHN (PSELSSHIOID auMihg, IelitemL pammuis e seuufleaflsear 1960 wmHmid
1970 —saflv g emuhSmenwmuilgin, @ameumn W-@riomL &Ns6sTLimuGw
LwetrL(h&Slenr. s7Glearenflev jemr—@IrsmL a5 6L M6V, LmieedILITLILTey sFHLIL &&n lg 1Ll &lm)
STSGSHMS, OUTESG LNMID LS oyaflEEL S Lmis6r JhLSlsisme.
6.3.2 gjmevauiflems sTevemev (Channel range)

&5dlmaa| Qe L Ggntursrseafly @ saflss emm (cell) erflsv @m Lk
(U7) @r’eoL @rev sysmevauiflema (duplex voice channel) smw GQumiSmg). 9)&Teaus) eerblamm
G&Gumeid erifled s LRIEG Imevaiflenauilsy @kiGEHNG. IGearTTe @lsmeal gLoLhsuem
I|FITGleustoremennTs Glamsnot(Hllg (HHSTEYIL, IEMEUSEHSGET CLITSS&ET @)(HEHSTS.
R BETSHNG 6 me6Ldl 832 oarid) ofliGlustmrensmr LLETL(HDSSISMS)

o saubleumm emmwd @ Hymyliing @@ St smer LwLsTLHSSHSIMS.
BTG @\ Yjsmeveuflauiley @imiGLo. sTerGeol @Ik, spaubleum(m, eamiglin 395 @6
Ijmavauiflemasmi GlummieTeTs).

I|UiLgwimeTTey speriGleum(m, gjemmuLd 56 T Yjemeveuiflemasmi GlLmevTid. @leng 56 L&&sT
607 sLWSSH ShGT Geaturefle GHmLIiL Cl&TaTaTEMD 6TETMILD SnMEVITLD. 6(ThHERISEMLIHS
@Ihg Clgaa (G (LS Semaamniurs (1G) Gl Cudl I uSSl smsULbSEnS!.
@irstor_md Semeupsmm (2G) sreorsueilusema (digital) wpsmmuiled spedluriy QetLGS DS
@sermey gemeveriflemeulils stemoremflsema Slsifl&ssTeng). o gryswroms; TDMA ersuoremnflouss
emm, 3-LLKIEG, RhhusSmarhg popmwallL s&ansmar 168 gmeaiflamauie
sT(h5850F0EMG).

Qeaburarser @Gemmhs Smer ealurlilsamer gGeier sy (H&@EL0. 9SS
G&suGumeTasT @\ HSeme ausdlememius Gl sy (K& @GLWL. Jjemet 0.6 eur’ wHmId 3 aur’
LG LD. 2 6TeahT HlEmeIGT snl GmMES SmeT ealurlilsGar Glaiidsarmer. @l&lo @)
LILIGIT&6IT 2_6T6TSl.

e geluTiyD Hlemeuwid LHMID CUTETSET ShisERSE 2 aorLmar Jemmenw (Cell) ol 6
Gaug g Ceuafluflss Qgmiy Glemerar (igwims). @emel 56 9 EliTblasargmar Lissor(HILd
LweTL(DSE), Bsr&SNET Gamiamu gnUbhSs OsmsTdnsg.

o grgmysor Lhlstrsevent (battery) ilssm e sSmaail @emmhs Lilsrer Ls&6L GleaGLmeT
sedlurliing Cumrgin. Ysmeug Ml WersaGer, mawL &8 6leaGume s Ems @
Gaemel. 66110l6uT (T ST SSeYILD ClF6VEYIEMT ST 9|8 sTetaT6t0 1S emasLLeTaT HlemeVILIGISEm6T
ST GI6T6NT &)

@ Guflu BarD Fronssamssrear Caryrmsamer (Towers) Gsmerig (58 @ L0.
gCarsrmmed BaETSHe Hemw WSS, ST GmMES CFN6| STTEULTS
uweTU(hSHSMITS6T. aublouTm HHT&HSe 2 6Tem eIGTE 2eTTHlUD Q@ Lo
IS5 Csmeary H&Sng. 98 ms gl LGud QusEn miemsn (Mobile
Telephone Switching Office - MTSO) ster gop&SSLILOSENSG. @IHS INIEIVSRISET L
CsrmaGudl @lamemTiLsemer, sTeTremT Hloo jeliLmL (peomuile) s (), I(6n6TSs)
2 eiresthiT Hlemeuimisememid s HILLOSSIHMS.

6.3.3 em&Gudl gfirGleustiraseiT(Cell phone Frequencies)

GseGLTesflsy (HEmSIL STeuLd @)L L meurg) sTeor GlmeTariiL(hSMS). L&S6T 2_svosnLoulsy,

@&sell GgmamaGsmLiiy Smsmwuflsy Himeni’ L eurlsrmedl GgmemauGLe] gLl Shiser
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smiseafle LiLeTL(HSS Hlemersgeurt. eurGlearmsdl —GlgmsmeGLE (radio-tel ephone system) susmasulley
s eoww Gamyrn (tower) marsHer hHiGa ymussiLbhSng. @nhs GCamyrn aufGw 25
Imeaflensgmer Gumerin. @hg mw oy et armelsT Ghrésin, b srifle TG SS
IiFle Smeor Glsmetor eedlLTLiLD. 9|68 &Lwid gysmeralhGL @lmg LaTL(HISS @ILTS).
s7QleTeafleb 9)&60T GHOMES IYsmeveiflens @SME STrewrLD.

(1 el Taiome (Lpsnmuiled Glaesyisom (Lpsmmuiled KETHISST Fml Sl IEBMSETTS
(cell) Ofissluh&ng. @56Cn rarsHnG lure 9 Siiteaismmsamer LwaTUHSHS
II&sEng. sTarGal levedlier seamssmear e ST Gr wwgdle GlesGLTeTsemer
LWeTLHSS (ipwtd. CB aurGlearmsdl gjeveug mLGud (Walkie-takie)smiw eUlipi GCurg) @)s
Hl&ey SnEesns &msLLbEIng.

W @r e — g7 @r L SuNsS6sTT srils men Gual mmib CB surGleTmed]
@rsoor(hid Qjmr— @ITsmL &Ll GG sTgehiGeT 9 @GL. CB aurbleTmsdl (emmuiley @)meurt
0T 9|SITGleustmenemT LiLeTLOSS GmLiiL Gl&meTEnnGuTs), e L HIGW 6 CHr&Sln
QarLienu Gum(pigwin. gy eTmen (PP-@IT L Ss56sTL TN @)m Gaim 9 HiTblaistereemeT
GuaLIITS@EHL GaL_LeimLD LLETU(HSSIaST6, 66T ChTsEl @(meaum QST mu Glum(Lpipi L.
Imeveuflens

8 oL Gudl (ursS-Lr&d)) s Ijemeveuflsmww ol (Hid Cummlm@ . CB surGlsrmedl
40 gemevauflemsuilen @uni@h. @m GenGursarmarg 1,664 oMb 9Hs5nNE G
Iemeveiflemius GlgmesorL g

eTevsmev (Range)

s meoL Gudl (Walkie-takie) 0.25 sur’ spedluriiflemiws Glamesar(n 1 mwsy Glgmsmevey
LTI QFILG & 911Gl JLemSail 9idle Smetr tlemster._grer CB aurGlsarmedl 5 eum’ &lmetr
@amreor(h &wrr 5 mwea Ggrmaailng seluriy &ldng. QFoGUTETST &mhiseT
MM EHSG6TEST @ILKIGSEINS! LHMID Jjene HLOL(LPIRILITES ETEIMEEMILILILD &(HEIMGI. 6(HeuIT
BN OLLSEHSHE ILTED @HHSTHID, ST 2 mIWT_me GO &M (Lpsm& S,
Gasvgyieum (pemmuilsy GlLm(LpigLLLd.

UL LD 6.3(3) geor—@Irl oL sNSGSTLIT LweTLm(p

Imr—@Ir oL ufled @\ eedlurlilsEnéL 66T 9 SliitlastmeameT LILGTL(HSSIRIST
(1 FLIWSSH e(meu L (HGL Cu&(LpiglLLd.
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uLLb 6.3.(0)pp-@r L sSSOSTLT LwessTLm(h

Yu-@rioL sullsetgrLmia @@ urifseEpn @ mGaum o &i6leaemor e er
LweTUHSSIUSTH 6T suSSN @mambn Ggriy Qaramr®h Cus (ipwjb. searGeol
Q50 GLITEIT S ETHLD (1 (PL—BIT oL SLNS0ISTLITL| &TSH6TLMELD.

n&H BErhsafle mmsmubs GenGursar Geriry pempuis &p 800
ISl Gleusmargsmer GLNM HETSHMS SLES LILGTL(HSS IS 6TmeT. 26miSls6T harsHma Fmidlm)
gisr(hssmra (cell) Wif&Hng). speuGeurm glewrOL Gsonnhs ojare 10 &7 MLLSMETS
G&metorie m&&W. @ Gufly gmmGsTsm &L Sl g @ HMiu YmmiGsmemrons
gl (hs6T (QEsvs6T) &mSLILHISMS.

UL Ld 6.3.(C)GFsugeT(hsafler &L L smioliL]

s6uGleur(m gistor(h (cell) e 2 smesmi HlmaSmss Clsmamiy hs&EGL. IYmGs,
60ILTLILSES CaHmeauurer CaTTLD LHMID 6elUTLIL STSHaTmST L hidu Sfliu SLligl (LpLd
@I(mSELD.

1960-gy1d gy emrigsd 9|Gf&Es N&HL BrEsafls  “eurCearmellGud” srerm Glame
Lwesfled @mHsg. @ Gummer @@ auflssflen Cus—gsmem (Push-to-talk two way) sttt
aurGleoTmell auems sTSHETRISHT T, gemuium@L. @& A @yluwrer Glsmaems
surGlearmedl GlgmemeuGLE LommiLd euTGleaTTelCLIEIS: Em S SlemL Gl @)(Hh&8). LphisTagSls @)mefl
aurGlsarmedl Liwesfled @HHSSTS Srevor @levailsuene. 1930— LD 9| 6wTIe 60 69 (I M ETOTHS
QsLds0smLiy @w (Federal communication commission) L eumessfls &TT6ooTmIs EH&ETS
sur@learmedl G memauGLE] @IS G BITSmeT, &Sl gjeLitenLuiled 2 iflemn CET(HSE @Imnis
DEUSS -
eurGlearmsdl GigmemeuGLE] eretrm G (Radio telephone Ver sus phone)

Gumetr etearm GlamELESINEG (PETGETTILIITS (PHMSIL STomge ey US-60 LieTUBSSIL
SLIUT66T GT60 (LPFOMEMILIS S MeVTLD. @I&0lFTs s(mulemsuoThg GTsv (analog voice) sTeTm
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Qurmemers Q&ETHSSTAIN, @ Mmwipwrear GFid CSTLIY (pmm TETn &M sn lg il
ShHSESTLILY 9jeveg Gumiev @muilh (Morsce code) starusm@ sTlrmeargl. @& @) meuLhl—
surQlearmedl gsv68) AU ClETEmESGISTLITL 6T6aTm CISTSHSEGHET YL MIGLD. 2 STT6ETTLoNS
SLM&MT SMihG eumeflsnagsmar Qi LiLeTUEHLD (PTG, @& 9|6n&esT aurblsrmsdl
SoL_Lenwli] womid US-6 o 6rer emridlmeanns tgmmy @ (Federal Communication
Commission) spupmi@emmuiled SITLEILOTEITST(SLD.

6.4WLL (WirelessLocal Loop)

@ CgramaGudluiley, 66l Gerrurearsg, @ el surblermsdl eedluriidl wmmin
sTofemwws Gamesor(® Hmiein@&ng. @s) swiflufsusr CgmemaGud sTermid s mUiLbhiEInG.
sLluileveur o siarf(p setorsuof] (WirelessLocal Loop) stsarm Glamsy sinifuflsvsur Qeilids6lgm iy
steorm GlamauGer(h @lememThegl. smLdl me/ (S mwed @lsmesrlil Glgeafleumser LismLpuw
CsremeGudl Geemeu (Plain old telephone service — POTS) wmmith oys6rm L emL
E@ememriugempd (Wide band Internet) Qg menaGLE e SemaSILTETT & (@& S aUPRISLILGHISEIDS.

Ih55 s euflusmliLSsns, @l gsearm Ll slluilesr aiflasns (BWA),
HlemeveurGleormedl aufleisms (FRA) mmid siofluflsueor aiflasnsg Gursrmsne GCar&ssiLbhEnsg

sLufleveor 2_smef(n sevoremfl (WLL) uflesr srmiser
GlFevsll Gugl (Mobile)
CDMA
TDMA
GSM
UMTS (3G)
sefipui smaGud (emm (Personal Handy-phone system)
IEl6MEILITEIT |6V6VE) 2 6ITEETHIT 6LEMEVLLIETLOLIL
DECT
LMDS
|EEE 802.11, &smmihs eTeusmen Glasusdl (mobile) @lsmemorigamid Lommitd e16mevLLIETLLIL|
alfloims CamasEsTs algalmuSsLULL gl 2 ammuwrar srsdHnsres WLL
@56 @leneTITSSLILL L G).
WIMAX' gjsvevg) IEEE 802.16 6T60TLIS) (LPS6ITEMLOILITEIT D6TL_SHLOTS>
WLL-5@ wrilug). oL pempuils 9dls tewsrmmlgst 802.11 MAC wpmih SGHZ —
60 QEwLbhEMMTS6T. @ls6r Sr&Hms @ler s (Intel) Guaid 2 WTSSILG). et
I|MLLILSEHSSTS CFIWNmSCSHTET @lmemTLgaT aIflaIms 2 6Tars)
6.4.1 QawnenaGamer GgTamaGue (Satellite telephone)

K@ Qawunmatasrar Qgmmatud gang “GCalGumsr (Satphone) sterm oaums,
@&su60lGLe (Mobile phone) eusmssiLm@l. @) ClFwmemsGamens SnNlLETAT QImETLITEHS ML,
Heugdlev 2 6msm fnflt @I S8 @lmemTiLSNE LHors @lensrsSmgl. e &L enLoliler
sefliu’L (sl STESSI. @18 @ GHIINLL uGdlsmw (G saihgl Fnsing.

Q&s60lGu&&6fletT, STSHETHRIGET, (LPEMETSHET 6TETMILD JMYPSSLILGIEIMGI. (PHmSIL
&Meu5g)| CFILNmMSSECSTST CLITEITS6T, MSILL SSLITS|LD, 9|6Ta LimmILD sTenLsmil LILN(HinGLITE)
1980 wmmid 1990-safle LweTUHSSIL Geeel_Gudlemul GuTe @H&ELD. gysrme G
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HrSlueils@in gy erLsarmmels Glameie (hé @M. sNéuTmEW GFwNmeGasTsT GUITETE6T
grgnrenr  GeudlGudullear geremeus GureGear @MH&GW. &6 (LS 6ITEmLOWIT 6T
Qawmnena&GasTst Gus6 fngeme CoumLm(® ewL (@s0euTLosh STamyevT “ervomi Gumesr (Smart
phone) GumerGm @(m&E L. Hlevaufl GeabsmLiy smhiE Sl saainmeaGm, (CaiEgTrin)
IBIGF L elleorears Gaaaeudn “Car GumerasT  LNTL6ULITeTen6..

Q@M slule GEuuanIisEnsE U slula Hamawrs, Qsriy GlasTsm
UEFSILITS (I ML @& ESLD. @Sl 9SS L LhlsTeramiaiiLe) sT&emmigsT GlametoTL
(% jevomifl, umil FS6CSTH @leneTSSLILLL 6 Sling (FnISgin emsGrT 9|6men 9 60T 68TT
I Ssme @\H&E L. @maiura|n teunmeGaremears Gsmeom(h), etTeflFmawTsT uTamasuils
G@&sugid. @meaifl Qewnmstsmear tgmmabsriy Camaus@ Gusrs VOIP LwsruhsE

B Snsg).

eflsorm & &6iT
| .flwmer eflemLsmwg CaimosH
1. GlFeGLTsITS6T 2 suoTsmLouSley NG
3) QETLETT 91) TS Li&s (@) GgramaGue) m)@\meuLhl eurGlesTmsdl
2. QesoGumer aummud) auLfiG G spedliumsarg Ligle Qe (b D|EMOVILITE
LromILOS .
3) LhlesT 9jemev 9,6urGleoTmedl 9|smen
@) sperfl jem6V ) GlgailemrT gjemev
3. 2 08 GuITedT 6T6ITN)| SEMLPSSHLILIHELS) LN
9) CS 9, CDMA (@) GSM m) TDMA
4. 9|558laL &SN eTeTLIS)
3) esfl&ssr 9y lsranmg eafléesit
@) surGlearmedl gjemen ) 661l jemev
5. 2 (meumigemeT LLLD Lflp 58 2 Sald &(medl
9) UmsLLL S(meil 1) sevofleo]
(@) Gl&soGLITesT i) eurGlearmedl Gl 1g
6. VGA GaLonm sT(h&@ Lo LLMuseafler g6me| L5 @HEESLD
9) 640 x 480 9y) 460 x 480 (g)) 460 x 840 ) 640 x 840
7. @ eor—@irlenL solls Gy (Half duplex) Slemesafle
QLS SOSTLITemL epHIG SIS,

2) a® Siws g) U Hws @) Bl Hws ) preTGHmes
8. Hlsvaufl 1001568 TamaGLFsafled LiwsTLHLD gjsmioli &med

3) ST—@IT smL QgmLiy 3 (U-@Ir L
@) sLlluileveors Qsmriy m) GawneamsGamer GlgmLiy
T T T Tl (o0 | ) T— U@ @ITCsoL GTsv (duplex voice) gemeveuiflemasmiL
CumSmg).
9) 1/7 1,5/7 @) 1/8 )7
10. QEwmens6ssTsT sma6GLE] (CEll PNONE) &i(hESLIMG....oeeeesssssmsmnssnnene 6T60T)| QEMPSSLILHEMS).
9)) Gl Gumear 3, GlseuGLITesT
@) Quomemuisd GuimesT meUT&H & LT
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1. @ Hov euriSensullsd aflemLwiefl

1

(LRF AN

G&suGumsaflsb e(HLD oyMLPLIHLI 6TSH60T eLpsuLD HITLD GlLMIHGmTLD
G&suGLmsIT6T 6ThS Slmetr Gl msuarL spedlLTLIlgemsT LiLsTL(HSSISHMS)
Y-@r_smL sUSOSTLIY (pomn&E @\, 2 e GsT(.
@iretorL_md Semeupsnm (2G) GlasoGumeTseT LILSTUHISSILD (LPemm WTg) ?
GEsGuTsnfley LILETL(HSSID jsmeveuiflens eTeualaTe| ?

@Iﬂ@ surflseflsh aflemLwerf]

©CPE NN WN

GlgeuGLITeaT 6T6OTMIMTEV 6T6IT6DT ?

PCS, GSM, CDMA, TDMA aflifi&g stps

CDMA —6l68T LILIGITS6m6TS &n )]

Is&faly sdliser smiblsnhiEg LweaTLhSnS.

SoL|(6TH(D\S TEITMITEY 6T6OT6OT ?

GaLormeilsor Gousmev WwTg) ?

IIEmT—-@ITL6oL, (PU—@IT L sSuNS6sTLIi (pammsmw ek,
Q&u_lg']smaa('sa,rrsir Gumssflev Geusmev WwITg;) ?

WLL erearLig;) 6TedTenT ?

10 WLL srmissT gevaimemm &.m)

V. @@ uSs jemafls allsmLwerf]

1

2.
3.
4.

G&aGuTefley 5581015m8 afleuif]

TDMA eedlurtiL) Lmndl S(H&SLOMS &)l
I|smeveifleme Lmmid eTevsmevassit LM ellaurf]
surGlearmedl GlgmemeuGLEIuilear Glgweoum_smL ellourf]

V. @reior(h L&SEIEHESE Lilsmos aflsnLwiefl

1

GaLogmelletr ausnSSemerT el

2. Q&eGumer — g &iTGlaesorenear aleuifl
3. 3.PIXEL-umn efleurf]
aflemL &6
1.(m) 2. (o) 3.@) 4.(@) 5. (9))

7@ 8@ %  10.(9)
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7. @vssams Seuuflef
(Digital Computer)
7-1 seuflesfl (Computer) (etTegiemiy:
g6tnfleul] 6T60TLIG) 6(T, Lhl6tTsoTemm) &6, afleurmismers Casfsg (psmmliu®&S) Hrn
Car@sdlsrm Goliysafluy G&wsu@Lb. GsrGlummenn & UGummEnn LRl 66T
Iemeu6T LG alp e emLLIL|S6il60 [@)(h8 SleaTmeur.

‘s, srerm Gamalamng semflell absg. ‘Sbuul’ marug ‘Seamssh’
(Bmeu@GeuL) eTeaTm GILITIHET S(HLD. HLD JYETMHTL UTLPSMSUTE ‘SH6ITSSH(HS60’ 6T6TM AIPSES)
IhL085(&) [h60T(S) LIPS SLomear6s; HITLD &n L L 60, SLl&E60, GlLIH& 860 eTaaTenLd S6mflg& GlgisigmariuL
L6V (5, SENTTRISEMETILLD Q|6TMTLLD mSITEHEIGMTLD. sTafll Ser&EH\S6T Gmnbs Chi&Sema 6L
sT(HSGI6 CSTaTERLD. Y ETTE &S SHMETEnaISEHEESE) e ChTD CEHEmeLILIHILD. SH6T8TESL g6
gleoedlwinmenr sflwmer (ige| WS HEWLD. TarGol @mausemarlusemd e im0l s mesor ()
glevedlwnrsean eflmrarsan samssh sl @@ &mellami &etr(HLily &s ol
Lol & 60T o TmiisSudled rHILL_LmeoT. @)G60T eilsmeraureGal ‘Sl LT 6TeTm ST&6T HNInhSS.

D @l6Tm) UMT&GL Sevoflesl] QLTibL STLSSN @HHESMSS SN lgamin CamiLI L ).
SWTEHLD e5miseT, Gaisin, goelun o dunimmlea eerredl mul(HleTersr. hi ETMTL
surpensiley semflesfluflsar Coemen g SlaMSgiaTeng). ellomarmssT, @ruioGer gmmssfls
lp&50s . srude| Celgn, GgrmaGud wmmid leaTesL Lemrn eSS, aumidlsafls
LEETSHmS @I (Hemasaal, dhi&san, nmsgin Ilie|, ameflamea wererlafiy GureTm
slsmmsafley semwflesfluflsar LwesTur( Wl s gSlsLn.

Tl @ LN semnflefléE i ausmrusnm 2 sor(h. weflETaer &6mrs s (hsemer
SMhig 66T GlFIldleTmenT. gy 6T Sevoflesl] STEEDTLD GIT 2em6mLn FTG60TLD. 98 SFlLTs GlEweuL
giflwmer s Lemarsemer @I Geuetor(hld. sTeoTGeugmer mmd sewflenf] sTeusumm QewLBS S
sTeoTLIEm S QMg Glsmerer Geustor(HLd.

7-1-2 galijemin (Analog)

gUil&emen Oeldsamer Lfihg Gamsrer e uemrysefley eliLsmown LweTLBHSIMS).
o gmyeorong eflymi® sromwssunsiluisr yearbn@n Carer garalsmers Glsmemor()
sumetflemey 9|LSSmIGmaT Lflbg Gl&memamsumD. W6 9)W&s GMIsEhL 6T 9|(LpSSLd, 6L L LD,
LOTHMLD MM CLITES IUWSSHSMmEeTs S (H&lsrmer. GUMULGHILD ClFLgssT M @lumiSie
Iareip&emTs wrmmuLbSlermer (660, eefl, Gailiuklme, 9 wWssL, Hameuur® Gumssrm)
soL&GrrGumssfley LmmmUiL(heug Gume WlsTasd LNn s&Eurs rmmubh&nsg.

GUIhs6T 6he 6@ LSS emLwn GQumid. seitleaur Giluihin GlaisGami L
Qurmemers GMI&GW. aGerm GIwWEn GurmEpmLWEs. FHSSSSTLLTS
GeuliLflemevemius @GmM&s s Goursul eTarLg) 1€ ;& @GMSEW. @iLeli’ L gjemwiiils 10
Geusvl_ (6 10 € snujid 10.1 Geureol_(Riserr 10.1€ sujid GHMISSLD.

SUIILH yopwls eUBEGUOSSNID eaTn. @Khs Wmmulle o IjeliumL
Guihseafle @ uemy wroniuGEng. 66 wrmmd (Amplitude) Qewwiu’ B 66l
I|MESATTS LTHMLILHIEMS.

sLILmLD 9|emLoLiL| eTeoTLIS) LileoTeoTemm 9emLoliGLL. a9l L 6v LileoTeoTenm GLITEVELELITLOGY
Iyeoreurd FevLSSlev QSTLimg) mmid Gmluibhiser 2 sremsr. 1pedl L 6 LlsTememiailsy @lresor(H
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Lm0 L hisGer 2_eitement. “ gjeureurd; steorm Qlgmed @M (D@ Lo Geumsvl (hé@ELn @lemL G
2 6rem QmLiemLGL ellers@GEng.
7-1-2 @levssaema (Digital)

lgodl_L 60 FleruL_Lb TeoTLIG) Rlemsuimm LIS emer Glsmstor(h SemTs & (hid GigmLlevmL L.
JLETT6Y LITMT “ gjeoTeuns;’” SlevL sl GSTLihg wdllysmers Gamer(h Gl&dleemer
IS EmmLD. 198l L 60 SlovLGdlev stenrassm Hlemevimmamuilenin 660l&6T, 2 (HeUMhISET MM
IeTai(H&6IT LIMTME&n g ILISTEALD, LITMHTSSTSHEILD (@)(h&&60LD. Lol L 60 6TeaTm GlEmey psdlL” (o)
sl L6 (Tmas@M@L @asser CurflEbern) sarudamhe aubsg. allraser
ST SSH(HSISE LT L STev ‘lesdl L 60 6T6oTm Gl&msy GlLTg TS LilstTeosm) &m&eurmhigefle
GMILILITS @\T6T0TL Ly LOT6IT &600TSE L Lp 60 lp 89l L 60 Iple Guumeilgiin, lpefl" 160 GuIM” GLr&mmufayin
LweTL(HSm ).
7-1-3 ( DC-Digital computer)
@essaims sewfleafluflsr auerisd)

sN&ETusSSle sreoriu@in LaGaim eumswmer seofllGurflsamart umml @) esf
SMEHTGCLITLD 9|maUSET MHSTLD Smemns@ 2 flugmuiamin, algeain, Simer, Hlsnesrea|ssmer
LomLd 2 LGWTELGUNT sTaanfl&mamiul GUTMISS Lo ausmssemTs Lfl&siubhlsrmer.
Curgieurs Weareu(min Wifleyseflsy eumsiLbhiGsLILIbh SleTmen.

1. plsvoremfl sewflenfl (Micro Computer)

@151 Gousid LommLd Casifls @ Hmer jieliLiemL uile sefllGLmuile semL& aimamiE
gmihsgl. @sear CPU ewsGrmirmrssrmrs Gawsu@mn. i@ S owsGrmilyraar
56H&mems Gaemso(h (P& mSGTT S L iUl L . UTaITs 9 &sWTs
uwerL(hSsLILIGIL Sesfipur seuflesfl (PC personal computer) @Ihs auemsmiLg smimbsg. PC
6TTTETLOM6DT (@l6OTLL LOMMID QUL LI STEHEHRISEMET nSITEHSEMG!. 16 9, &0 mmid 32 19,
s Gareeumrd 8 L SlienSlesr euerr&FHGuw. |IBM PC. PC-AT sreorusneuser emwndGrm
S L (55 THSSSHSTL (HS6ET.

2. i semflesfl (Mini Computer)

07 CEr&Ho QaTmI&HE GCLNULL aITST LIETL(HSSIDLIY algaImUSSILLL g @5
I|Fls gjaraile CFldsemer CasiflSs) meassiss0sTarEnn Snsmih Caissg)L s GlgwsLpHILD
Smegin GarerLgl. Cr swwsde LG 2 LGUTELUTETTSHT L alemsulley
LweTL(hSS L emhss). @laamss semflsfl umuaraile alaurmsmars Casfl&ELn
Bimieuermigeflsy LwsTUGHSSILGEIDGI. 2 sTeapi LGS uemflullein (LAN) @l6iniems &s6uflesf]
LwesTL(HSm ).

3. s6b Flemev semfleefl (Main Frame Computer)

@susimss semflefl 32 - emwsGrT Uipresim 9 HGassgi s Gawau®Ld. oHs
Qadssmer GaLilsE0 Smer GlemeT_gl. LGN o LGWTSILTETTSERHD LILGTL(HISSTLD.
CurgiaTs @aInImas semflaflgsT allourmiger enwwiorsiur (b GlgwsuLibhElsrmen. @lsmeaiser
IiseoLiriiy GrGeurgsv (WAN) sl Hilubhisgin smrswflsarms Gawsupdlsormer. DEC, |CL
mmin IBM 3000 eusmas6 @lsvaimnss semfletfls @) sTOS8ISSTL (DS
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4. 2_wiausns5seuflefl (Super Computer)

I981Gas womib ellmawdlsnrer @ubSTn @ gmer. wnm &emfleflsemnL 6T
RUAHLGCUTE @lsunimassflaflsar Caisurss GewsubBL. Lnamssafly Glgwsubi
B LD Q&TsuoTL gl KIHNISS6SsTar muserT HirTesia parCmr(h Q6aTmTs @lmeuTha)
@enmss sefleafll gmiLg Q@M Mms. PSEWLTS (GLUur &emnfleafl eumesaflama
el In@in, 2 uliflue w@mSGIR Y rmissufain CsmmauniyiemeTTsais@L, ailomer
fulg aEMLLILS G LHmId nleilwe, Gigmflemi us gemmullain LweTLbhENS. (T.6m) CRAY
YMP, CRAY 2, NEC SX-3, CRAY XMP wimih @séumeaflsr PARAM.

@ssams semfleflullstr gjipliLienL g6
g 6uufleof] eTedTMT6L 6T6BTEUT ?

seuflenf] sTearLgy 2 6TGem oyemiiLLiLBID LeTefl elleurmissmstr Gasifls g6 0 s metr (D,
Gar@ssiuGny yMeiliysEpstanu fa ammsafled gjsng algaimsaflo (LplgasmeTs
Carh&EGLD 6 LisTsara srger. aams allgsdursnmsar Cosnasmears &L lgu.
goueTiu g SWrflés uwearuOSSarn. I OS5S&aT6n 988 mflaflamw g rmises)
CouemeusGaT gjsu6ug) LilsaTamrLiLL iped SWMfl&EsGoum LweTL(HSS60LD.

5. flememreygimetr (Power of Remembering)

seoflLGumumser g gdlsLomerr Galidlsemer LsTsflalaurmigssmsmin Casifl&s) meaisgis
@& msimEmLD. 6T Gleur (m, GlEiSlemiin semflsfluflsy Cosiflgs) maugs)s tger(h CaemaliLHLD
Qurybganmd gwag um Iarh&er uLweaTubhSSHon. &eofleafler @)&Smer
2 LGrdliumsmflssr CaemeusmiLl CLTNISE! SjemLoLLD.

6. gleySimetr @svemsv (No | Q-Inteligent Quotience)

seuuflenfl e(m 2amemin @uhSITD. 98 2 LGUTSLuafler 2 Ssrellsr srGer erhe
Geusmevemiid Glanumg). o uGITElliueur ger ereoreor Gl Gaussor(HID, 6THS (Lplgeme 6TL L
Geusoor(HILd sTeoTLIENS (Plp] &I Geusior(hid. semfleel] TSGR 6THS (Plgmaud d(H&HS
(Plpwing) wesflsemeors Gumsv.

7. 2_ewriaflstremin (No feeling)

o_GOTT&&156T, WeTblaup&d), smel, 9o LHMID JFEILIID TSIRID &6fleflsslhmev.
BeorCryn Couemen GQFwigmeyid &emflefl semariiusmLauglesnen. 2 LGWTSHGTSILiLIfler
GCoumur Q& EmHLd Gsfurg.

8. Gaaiflly (Storage)

ilsLiLgwrer efleunmsmer Casflsg) enasss0smsrar &&samm) seflefluflsy Gl
sTeoTLILI(hILD 2 6TeaTemLoLiL] 2 6Temg). @ITevorLmeug eusmawmenr Lermi (Floppies) Gumerm
Iemwlflyid afemmsmer Casiflsg) maisss Gsmeraremn. @hs ‘LermiSlgmer’ seuflefls s
GeusfiG emeuS 818 GlgeTsmeumd Goumisemflerlls @) sT(SSIE GlgsueueumL.
7-2-4 semflafluflssr CamHOLpLD auemi&Sliyn (Gener ation)

16 gy BIOHMTEeTee GlST_mIS Sereflefluflsr CaTmHMD SMHELWD HTLD LITT &6
JIT6& G auaTT &S DMl &HSMGI. SMELILILD FHd UTT&&lsTn &etoflesll HLIh& 50 ) sor(hisafls
aflemreument LIMMSMS GUMMIETHTS. @ES ST SLLSmE ‘Seunflefluller eueri&d)’ ereorm
IpuuemLufe 5 diflysarmsl Nflssamn. ‘sl dn s’ 2 nGCuT&LLGHSS)ams
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CUTMISS)I 6e11GleUT ([ STEVSL L (b CoumLBSMS). HTelsTTETNISE STTEfILTS seuGlaTHEITHL
uweTL(Sglemsl Gurmsg UiflssiubhEng. @lsmer GFL TSHS5meT STaLMEL0D ? 6(h
LTS — @ITevor(h) HITL&6T 9j606G e(HeuMTLD ? e Sl semflesfl @leuGaImeemLE (I o
alleurmie Serfleb GaiigON(HILD 6TeaTLIG) 2 60T5ES Ggiflr ? germm Ly CgTamas s gluile mrin
Qafhg Gsmeardlsrm sumsflen (persrilaiiy Gaulubleme, FrOuS0, sTHmlar 9)wWssLD
I Slwemeser LGam @I misafldlmng Cesfsasiul B igemer I Tmimng &eoofleflGuw
Bw&GE terdlngl. @ o Kl mseafle Wsl eufin yarafl ellaurmsmer Casiflgs)
WipeSleners Smams). e ellearmeuiled s(m SevflesflumeTsg) e LlLOILMISESL I SHSLTs
aMleSisenar sTHmI& Glemeter(h GlELIHEME) 6TETLIS) HLIS(E) S, FSTILLITETS) ST60T. 9|S60TT6
semflefllufleor Coussms mwsGrmaasem. 1076 sec gjeag 10~° mrGarmbasmm @hs
Iyerail g e0l(mhg)I 6( Sewoflenil sTeveueTe Gousiomas GlEwLIbhEMS) sTaTLmS nfleomLd.

2. gleuedld (Accuracy)

(meuT CousLoms L HlenLpsEhL s Samssh slnsTs measgIs6lsmerGarL.
gL L (ig6] 2 LGWTSLAlvaTSgI. CaiGmT YIsLh @ m&EINg. 158 79160 IGUUSTS
D655 STEOTLT6D 2 9jlg LomeeT LoTMM) (Lpigsmer 2.141 Semors8 () Glallg 4 9y @) SS(HSSHLTE
Wgemen 2.1428 ereorm) STerGuUMD. @eur 90 @I S5SHmSsLTE 2.142857143
Wigellemer s smevorum. sJerGou Couss0sT(H semflsfluilen gisuedliunmsr, sflumsr iy emeis
SITEUOTEUITLD.

3. asm5510 (Diligence)

semflesflufley semariGum, seouers@emmGaur, CarrGour srouLTgl. Nemipuilerl Lev
LewfICmrLd Gotemev G, LAl6LEOILEYISE JHsLomeT semrsSEhismer GFIlnISTS @)(HhSTaILD
G wrdiflwmenr sflwmer glovdluggiLsr GewsL@L. seflafluilsar @nhssSnamn G
Geusmevemiu SlmLou Slmiou Gl&Glumpg) weflgmerall Aniurss Gslsng.

4. usvlmetr (Ver satility)

seutfleof] eTeaTLIS) SemflsE sweruT(hgemer GousLomss QeI 6 LleTemam & SmaeurL.
JLETITE) QIMSLD Setorly LieSgLomeT GCalsmagmer 9igl GFdngl. JiGmeor L aflgLomeT
&SEHSEGL LG L L Calsnasememd Gl e Lomursmell Gl iy sTarGm Glemsusumin.
Q@ rsmysT eflsamiseE senflefl arug srarmsta GCaswrs GFwsLbLD samr&sdl(HLn
&meil. semflesflemus Lmn) QsfiEs e WaflsmisE Ustaflalurmismers Csmsarh CoasLors
@aweuGd @ @ubSTorgL. Yearafl alurmisamer snmis6arear®), UREGUOISS, o
s6mfl5& Gawesemer grarms6a Gl&iig Hmo ellmuliu (gl smEns.

sTeorGeu Semuflenf] Lsraflallourmisemar rmmId W sTS6aTLMSS Gsmarareum. LsuGam)
urLrusafled Caialley Gumid wHhtlusmaamer Gumermg LsTsflalurmigsT. au@Liisy 2 6Tem
IemerTSG) Lomsmeteuigerflear G, aug), Limedlearn, sTemL, 2 wirld GuTermeme LsTeaflallLirmhiger.
@ Bl lgeT w&&afler aummerd, CalliyssT, peaihiser Gumsarmenel LaTeflaNurmissr.
@& GousmansGanu semfleflsamer aimsLiL(HS &L

yereflelleurmsemer sindlmgl. Cosiflss masgs Gamsméng. amslubhsE mmD
el smeuss&0smaTsngl. Casifsgimausgistst Leraflallurmsemst $lmuollliGium,
i LigaiSEl (Pigsmal uSle| Gal 2 Sadlngl. Weramd um_riseafle &euoflefluflsr
G@&weur@ser unml giSlswrs Yihg C&meTaTsuLd.
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uLtd 7.1 seflpun semflef]

SevuflesfluSleor LigvoTL|GH6IT:
semfleofluflear (ps&u LstoTsemeril LMl @leofl smesoTGLIMD. Gausid, GI60e0lLiLD, 2ar&sin,
Lsu&ImetT LommiLd HlemeerelmGlameTEms e &l Smeligaflsr s @& unnl afairslsaei.

Geussid (Speed)

s eutfleof] CoussLoms& GlaweoLi(blLd 6TeITLIENS KT nfGeurid. LD Loewfl& s emr& ey GLIT(HILD
S5 E(HGmeT e SeflafluTearg @@ S allarmesafln CelLgOSMG. @@ puirn
weflgisaflar errefl LrsamLTETSms samblilyss K usmfEsiIu@SnTL TaTuSTS
M6USHGIS QsTeTGaumd. @snsns [ gaurgeaflear sTeveur aumsILTeT alHLTaETSmSLLD Casifl&s
G6L6T0TIg LL|6TOT S
1. pasmepsmn Semfleflser:

ysugmuuyemn &eflaflsst Gsrblwmer surseasemer (Thermion Valves)
LWETUOSSIG. @Ess&saflalulsar aigansHo uflsraan, gmausaflsr g Twging
Sl EITLITSHAILD @)(HHS6T. @hSSSmepenm &euoflsilsafley ev:

@eflurgs (ENIAC) @ls srear 1946 & 96wflssmaler GluersdlsyGeussflim
LISUS6D60ESLSSI60 S9T60T 6TSEITL LOMMILD SOM6AT LOTS>EH) 6TEOTLIAITEHETITE) SL_LLILIL L (Lp&56v LAl6tT 607600
seflaflur@. @& s rrafls Bluy6luflssa @earl &GriLm wnmib &g omr LT
(Electronic Numerical Integrater and Calculator) srearl Guwfliu’ L eor. @esflurs 30 X 50
Igpharipn 30 Ler eTemLujid, 18000 Geussin 1pu s EmHn, 70000 udleysemerujn 10000
Gaurdl_Liigemarn 1,50,000 eurl Lilsire&d) CaemaLd GismstoTL_gil. @lsTemmLL Lif&eoTey &6unflsof]
‘@eflurs’ me ol s&Haminssrs 2 6Targ) Has Sl ollgaisEle.

s_eurs; (EDVAC) srusLlgmefls wavdifl 91 GLrGuies sl L 19506
alpalmsSILLL gl @& Seaflaflufilar 2 sCarGu yereflefleurmsmer Gesiflgg)
leSisemer LD emiolil smeusSILLL . UeTaflellurmigenn mlallling@nlsEpL
ImEHCGW @mliugm usmflsSmer Cousn g Hafl g seflaflulear o arGarGuw
gleillisemer CasiflEg) maus @ aussli @&l @)(mhegl.

Uim (S0 Semevpenms s euflsuflgsi:
e1_&nms (EDSAC)

sTeu&NTenflE 196 aGLITGrey g GLrGLps sl L ey (Electronic Delay Storage
Automatic Computer) 194960 Galifl s LiuSmaSSLSSSH 6TL.0il.allesa allpaImLSSTIT.
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wesfleurss (UNIVAC), weefleuriash (Universal), oyéaeystamgi (Accounting), sibiul L i
(computer) eT&aIT LMHMILD Lor&60] 195160 6lg QIMLISSLILIL L G).

PS SHemev(LpsmmSeufleafludlear auemTLLEmM (sTEV6MAV):
SLPAUMHEIETT (PSSmEPEnMs Semflesflufler Lp&Hius @smpur(Hiser
1. Gawsoum iger Gousid &S Gemmey.
2. eres8 9dlsh 1(h&e8S0 st g
3. fmeusnE 9Hs @b Coamealii’ L g.
4. yGyr&lrmb Smetr &S Gmmeairs @ (mHSs.
2. @\reuTLMD Semev(LpEmmE; s 6unflsafleir:

195510 gy eior(DleuTSEled “loTmerSlsvLii sTETEID STSETD (NS Smev(LPenmas s eunflsafludlsy
@®HS ‘TSI 19U’ Senar LTHl J|mL&S 2 SeTg). lprTeTSlavLT&HeT L6 gl LIL&emeT aflL
fflwsrsa|n gdls Geweur (HSEHnamib 2 L&) wrmsrdlsvLiflsv WlsreflsmpGuim (filament)
Ieveug Gautin(BSgIn CaHmaiGm @amea. 2 MUSHE CEaa|d ss Gmnel. @aaimy)
s euufleofluflear aulpAILD QRIETELSHE) GONSSLILILL ).

@ireorLmd semepemmulleogmsr Gasrme Wpmedn wefl. (CPU) esrm &@m&sii,
Hlemerra) LG, semflsflufsar Glomfl, 2 61 gemitin ellurmsemer (input) QUDOLGLD (Wiges6T
(output) Gurerrm &m&GIS6T euari&d Gummer. @Lhs sTe SLL Sl Lermdrmmh Glomfl
“GamGumey” COBOL, soGumgrmesr FORTRAN Gumsirmeney euemi &efliienLfhgeor.

@\resr_mb Semev(pemmeseutfleflgafish Flev:
1. IBM 1620 — pseumid gemevpsmmsssemflefllGium® elilihlemsuils @\gi aigailsy fnjlug.

Ileilwe Crr&ssSnE GlLmburad LweaTUOSSILHIENS.

2. 1BM 1401 — @\g6tr auigaid Hniugledmngl BOSST 6TelsE @(mhSE). elumumysdls

IS0 LWeTUHSSLILL L &)

3. CDC 3600 @\gstr auigaid Guifliug). gyiafliue CrrésssnE LwsrLhiSSUILGEDG.
3. eystTmmd SHemeu(psnm Seuufleuflgei:

ePETMITLD Senevpemm Seuofleuflser 196460 YMPsSUILGHISSIULL . Ijemeausafle
@eTOIL&6T L@ s e (1Cs) LwstuLer. @5s |Caser ‘dllav’ (Chips) GlsrgsHissiT
sTeoTLILIC L 6or. 6( Sl | Culleb Lisv ienmeaT&lenvLrigseir, GirdlavLriser, Gleumrdll L6 e, Fnjlw
@oevedli FeOICa 6T HSL 1960 YemLSSLILL (hsmareor. sevflsafluilear augaid Gogyid HnlgsTHiug).
@ns s &L gd IBM-360, ICL-1900, INM-370 wmmin VAX -750 gyélu semfleflasm
aUETTEILEML K601, @hS ST SLL &S0 s ‘Gus’ (BASIC) etemreniid o wiitol L sewoflsof]
Qurfl eueri&dl Gummg. @&sT Sauflaflsar apailen Hdusrsan, Gmmbs
aflsmaimL ST, 9 &6 Hameara|gsdlararsraaln CEwnsnar 9SlsaTarsTsealn
Blbss.

4. BI6ITSITLD SenevLpenm & 6uuflssflgeir:

@lstTemmI SleaTld EHTD LUMTSGL SN&Te Semfleflsear 1975-gjaralld FHUL L HT6TSTLD
Sme(penms seoflesllser. smwsermilyres starl®LD 6 HedlGamer LTS 196 I6mLHS
(LSIC) ooy evGa&H6 @laTGL&CriLm srsuwav @dle 2 arergl. sowserm MrTesiian
suerr&Slullesr smyemrions seutflesfluiley Wlerg sl lpeomer chips eterusmg CPU-afled emeauss
Wehssl. @\&semfleflesT piemaenfilafleer sreriulLer. ererm L SICsemsm mmnl VLSIC
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LwsTU(h&leoTmeet. uTibL BT s6fle 9idle @I mismer o &alNilsg e seuflsflsamer
@UGuTg @ Cumeuilsr g masgeilamb. ustaflufl @m&EL Seflpur &euwflef
HTEITSHITLD &6m6V(LPpsmME;&600fleaf LT @G)LD.

5. i SMDd Semeopenm g euufleuf]

1990-6tr semflellasT MhsT Smapemms &euflaflsar srar gmpsssLLb SleTmer.
@& s emflenf] 9HlGass S0 GewLplLd. 96sT(Hhem L @lemsmrnumrer GeuGmmm Glaweyin Glaii.
Gswpmsuil gfle] YMYsiuGSSULLH STaTTeE6 YpLBsE0 Smer unmgl.
@& s emflenl] @learenin auari&d) Cunmis CleTsmGL @)ms&Hms.

7.2.3 semfleofl Quomflullser auei&dl:

BsN&TSSl0 aTamsl Nrsdamer Sial sramudls, Cumfl WesHw umig
uS&Smg). &emnfleflullar eusrigflemwt GuraGol LGaim WL Mmsafly Gomflrmmid
CuMMm&SmE). semflef] @lstranin aueri&d QUDMIS QsmeETGL @)(mH&SMS.

1. pse smerpsnm Gomfl (@wkSlr Guomfl)

Y& Smamns Seuflafl Gumflufle gmearsg lelllysEnh (SLLmeTser)
(@\retoTLLg LomenT fullp 1SS CoGIL QaT(hi&aLILL L 6. @unSlT Glomfl 9jas e &&6T Gl (Low
level language) eTermemLp&aLILIL L 6aT. @)T600TL Lo LometT alig 0150 CET(HSSLILIL L SL_L eneTdemeT
TGIUSNESHT 9jagl LiglusNGET LSAID SigaTons @lHhSEl. SpaihL @\T6TL LeLoTeT
SLL6D6TenILS S66ofl:

1) 01000011001 2) 010101010011
2. @\ysuorL_md Semeo(penms &emfleofiGlomyfl:

@reioTLmd Semepsmmss SemfleaflGloml, s smerser Hlensras@mlser st ()
Yerrélrm ereflaréssiulLear. @he gemLwrer Qurflss.Lmargst s B Gl
sterlu(h&mgl. @&slLmarsamer HanGommeaudle ereem ‘HGwreafl&ssn’ &@EmnL
@\reoTLLp LomenT SN (&) LormmLILI(hilearme. © 9|GleLnliem” sTearmitd Glom ALl smgerd @kis,
LweTuGhEME). HGLmstfléen” srerain ‘Hleneara s @MU smL sgiubId Yermslirmb ‘Gamis
LGy &lymd’ 6Teor gemps&LLBIEIMS). Gamran LGrTSmLileT @)r6tor_Lp omeoT aligaid ‘o libklesL
LCrm&lymid’ eTeoTUILI(HILD.

Gamisn LGTTSlTTen’ ‘ guliblgs UGrrélymn’ gu6 wrmm oj6lflseger s6Lstor ()
GCam( um @leruiGagsr @lsrL G epd Gumgours LweruBSng. o6&nfsfl Gmflemws
OSITEHEUSNES SLaIHLD 2 SMTaueTld T(hSSISSTL (b

Source Program eg.ADDA, B,R1
l MOVERL1, S
Assembler translated by assembler
Object Program 0101 00101010

0100 00010111
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oL&GIT TTeaTav—e o LGTSHSS) sTe&LTTenfl8: SetorlCrme&smsr LGITHITmsarTs 67T(p&
3@ &nflafl Qomfl yErT&lrmben LiwsTLHEMS.

sr.em satflaflownrssiuc L IrHw@sEn (printer) @k

seutfleoflowrssiu’ L gmsmaGud Nsuedin @leTamin Lisv.
C Qumdl steorugy) UGrmlrmbli Gomflseafley serm. 9 6esnlefl Curflemw &emrsSl L
LweTL(HSm ).
3. eypsirmmd Semeopenm Gomflssr: (2-wimol L Gomflsesir)

eLTMITLD Semev(Lpemm Glomifleer, oy migle Glomfl e wimsrs Gmluib& EmLd 6T600T S ETHLD
LwsTUHSSLILL () Seveflsaf] g ememaraer MimLSlé &L L 6. eLp6iTmITLh Semev(psmm &6woflesflGlomLf
o wiin L Gurflurgln. Qurgerst uwstuGlsiul L o wifleme Glomfl ereoreorGleauesfle
Gum_gmeor (FORTRAN), Guedls (BASIC), GarGumew (COBOL), umevae (PASCAL),
yGrmeurs(PROLOG), & (C), dl++ (C++). @ns Gurflsafl giflelliiyger o srer e
(P(EBLOLITEIT 2_(THLILIg & S LT LGTm&lymd 9jseg Gamisn JGrmalrm ersorml Gl

gflefiiysemer GlEwsL(BSs Camieav LGTT&TTLD 6 QemELLTaTTTGHT 9svsvg) Lifihg)
QameruaITTGem @IT6oTL L 0T6oT AllgaITS LIHDUILGISENG. JpmSlngdln o drar Gamien
LGrrélymeni gy iGlss . LGrTSlmone Glomfl

Tear (RUN) 6T63TM SL_L 6T 6T&6MVE L Lo 60 LIGTTEITTemLn Gmeior(hlmg. 2 LGWIr&iLmeTeniy
@sry” wHUiHsmeT OenssEF GlElg 2 LaTgwrs (pgemel el e wrsfllLfls
GeusfluibhElmgl. e GEwedl LI ems smLLi Glailgiin semflesfl C>,D>, sTsarLisar GUITETMEmELS6mET
& (NGLowmsermey gye|l L smL GlumeorLd. sp(h UGrmélymsnLn seveflssfluflsy GawsL(hss Spaimid
T(HS5SISSTL 6L Seveofl.

epsTmmd Semeopenm &emfleflGlomfluflen GewsuL Spai@md L&t &TH&SSsL
L (heTermeor.

Gammerv yGymlmib
SLoEmLIGVIT
JLN(A: I‘_|'(3ITH'1£]I]TI'L.IJ
sréasfué,ud,l_u;i; LGrmeHirmid

y

0lmIGT

Tear & L|(‘8'I]'I'I'Eﬁ]I]TI'L.IJ
7.2.4. muowE GswessHstr (CPU) psdiu 1Nfleyssr
Spam ULSEHe STl iglilly @ Seflaflurarg gjelusmLulle ohg P&l
Gewessflar usmflsmear QewLdng. @& seuflaflular apaugms QuTMSCsHT TG
CEwiuC L g) steTUmSL CUTMISCHT Zj6u6v.
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S|6M6LS6IT
o o araf(m (Input) sereorm Guwifley 2 sTGar GFMISSLILGIL YeTafl ellurmiger 9)jssg)
SLLEDETEHEMAT 6TDMIS ClST6IT(EmS60
yerefleflurmisenst sers@erCer Casiflsg) smausgis GamerTeaTsy
2 LGWrdliueuflser CaemeussGamu Lsitafl aflurmisamer aismsLIL(HSE60
Geusflui® (Output) stetTm (Lpigemer Ynleil&sen
seufleaflwilesr 2 6TCerGLL 6TEVELTE GlFIWELSMETILILD &L (HLIL(HES6V

@emeu speriGleumsarilear GleFwsuLIm(PsememiLd SLpemLomy) afleurSIiGLTLD
o o garaf(h (INPUT) semfleafluilen ysreflaflurmusemer gemiidl Sl Lolso
seuefleof] sTeoTLIg) BT GETHI&EG L Yetafl allurmusemsT sTmm) eusmsLILIhSES Glewesu(HL.
(1 Lhl6oTeoTEIm) FTSEOTLD 6TEOTLS HL&EGSS Gsifl. eTerGeu (pemmiuimest GlEFLIILITL Lp6dT ELPEILD
‘o siraf(n)’ eTeoTLIg) LsTeflaflurmisemer symm) &evoflesfluflsy smeuligm@ L.

seuufleofl GlFwLE L Lb
SHSH6L6D
NG o o0 NG
S HOur’(h |
S|VG

T
OFwWwe&sLD

sewflg eryemenTs [
[AEEN

uLLd 7.2 :seveflesfludleor oyielinemL Glawevser
Caaflgse(Storage)

seufleaflullear 2 erGer gemiLiLiL@ID Ysitafl afurmisemeriyd, @LOLELWD SLLemaTwLD
2 6rGem Hemeuirs CaLilgs) masgis Gamer@pn LsteflGw suGLrGrsy sTarlLbILD. (LpsmLUTT
uemsfl QaM_miGasnE eréu yerafl ellurmisemer semflesflufle Ceassii Gastor(HiLn. LisTef]
aflurmigemer semnfleflufley GemSsI6UTg CPU—6T Gous gSlewrs @lms@ELn. 6erca
Gesflsslubhugmn afloraurs pajh HoLsEw. @Qnhs CesflsGh G allmrars
GeweuL 9 sntasnmaurn omussiul (Herarar. omarsg LeraflaflurmngsmerwL,
SLLsnersemearid Hemeuwrs CaLil&s) mausgis Gamersng.

yereflellurmisemsmiud, &L ensTaHamaniyn 2 areummid) Casifleg) m6.s g6 0lsmsiTEmLD
IeflefinE agalmLSSLILL (HeTaTS.

Spaumd PSSl uemllseamer CasiflsEn 9E slsng.

IemenrSg) LstaflellLinmhigsneriLd, SL_L sneTsemeariL [Hsmelns CaLhlsg) masss tamersng.
@eLiu L (pesE @nicscw CailsslubhiEng

@&weoLr@® (Processing)

seutfleoflaer 665G CBMTOSSLILLL &nl L6, s5860, CLmsse, aEss0 Gumsr &efls
Qswsssmear sflwumer pepuilsy GsgGon Gawsur®h (Processing) ereorm Gluwi. soww&
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G&wevsd (Central Processing Unit), Gasmeauwmer srey (Data) wmmitd sL_LsmerasT (Instruction)
GaLiliy uESWSlmHg Gunm CeETOSSILLL S LMmaT&SERSSE T S6mnfles GlFLasameT
C&lSmg). G 9Es Sre| LHNID SLLamarser GaLilliy LEGd&eE Slmu JmiuinGSng.
Qeueflui® (OUTPUT)

@gl QaTHssUIU L $T6| HMID &L snaraeflsr (ga| 9 @L. Gogin sevoflsfluflsr
Geousfluiiiigsr HlenL &G0 HHLST G 2 L LGSulle urgsrssiul(h weflgerms
UTHF&E&558m g1l oSS0 &mEng. Cuin Ceauafluilh) SsaissT 9S56T 2 L LmSsln
GaLilsasiu(h pu&sEGS Camanurareuripsg auafluiirel GuniLGhSmg.

SL(Uur@® (Control)

seufleofluley L emaTseT LigliLipuimss HlemmGeummUiL L meid 9)&ear 2 eraf(h mILD
Geuaflulf® Gumsorm QEweUTHST IMaTSgn sLELUTLL&SS0 (control unit)
SLOULBHSsSULOSDG.
@&weoum_(H 9@ (Functional Unit)

GGsv snmiiL’ L gemens g ClEwsugsmerin semflefl serg  GeusuGeoum) LG SHser

epeuld LEITEG Gamer(n GewaubhissiLbhEng. semflefl oger Glawsum sl CuTmISE)
eLpeaT)| G semms LflssiubiSngl. emeuss LlsreamLomm)

1. semflg eyyememrd Qawevaid (Arithmetic logical unit) (ALU)
2. s (huur_L s (Control unit)
3. smwwF GlFweussid (Central Processing Unit)

&6uflg eyeremrd Glaweusstd (Arithmetic logical unit)

mrd seuofleflufle o erafilipsr sraysemer (Data) udley GEnLEUTE 9|8 (LPS6TEmL
GCailly gjedle Csllssiu@Sng. ALU gjsmn s.l L6, sfl&s0n, CL@msse, 618560
Guimsarm 6veflg GlEwLLT(HSEHLD SL_LemaTsEHL HlemmGaummuiLL(h CaemeauumereLTLpg) GaLbli
uG&uilev @mng Geausfluiiral Gupiu’(h 9HSs C&wsur Hi&e LwuaTLhSsSLILGSnS.
SL(HUum_L&Lb (Control unit)

semfleflufler 9hS5SILEGSH SL(Hium_Lsi (Control unit) gy @. 981 sefleflufs
QFWHLHISSILGHID &L METET ImaTsmsin GCunurmmail () @uhESUOSSISDG.
sLGUurLL s seaflaflullar sl Lmarsamer auflmsiuhsd Gewsmubhsdsliubh&mng.
seflaflufley CerhissIu@L S Lemsraemst (pseremn Gabilly uGduile @mnhg Gumm)
SLLMMSEHSE SSHSTHGUTH Imasmst Gaefliil(h 9bh5s5UGEHSE LigliugTs
IIySmgl. Qurgieurs s LU L& 6w Switch board operator Gume GawsLBSmE.
senfleaflemw Lo sridlearme @Cr swwsHen LwaTLHSSHLEUTS 98 IuTssT @EID
SLLm6TSEHES e7MU Glgwsuu (b o smaf(h wnmi Gausfluibsemer S CeTHis&Hmsg.
eowwé GEwevsin (Central Processing Unit)

seuofleofluflsar ALU wmmin CU ugdlser Carmg) snwwng tlgwnsnd 9mypssiubhidnsg.
61606 emLniLG GlFIeELD SemflerflufeT (pSsmamLlLEGS 9 GL. 9|8 semflsflullsr Glawsoum(H
SLLEDETSST LimMILD (P&SEHL CEwngmears Glaildng.
® WS CFLMGD g CFWwELD 6, LilsTeTanFanm o @L. @8 &euofleflufer

sLLemaTsemeT GFwaL(HSSSnE) -
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® L& GlEwesld QT T&Slumer s L mergmer LigliLigims GEwaL(hSgISnsg.
® 956t GaweLpL Gausd s Cawns SpsTrsHo s HILLGHSSLILOSnS.
® soLiuE Glswesld semfleaflullsr s L smearsemsTLpliLigms HenmGaimmiSins.

® (@\stor_suGluetoripuin (Intel Pentium) AMD, dmiiumser enoig Glgwsusin gy @ L.

enLE Glawes 2 mIriL|s 6

® geu0flg eTTemenoTd GlFIWeESLD

® g (HUUML_L &L

® ON board cache memory

® g_(huum L&l (Control unit)

sLEUUT L& ueEn (load) srmug) nmih Seflsseef sl Lsmerasmear ssomis GlsTeTaig)
2HSD.

IhS SLLemeTsH6T e Gl algas5SHn @msEL. 9g machine code ersorm)
IoUssLILHSME.

sThIT GMIUiH (Machine code) ssiTmi& @)L LyMLSSHMESLD @enLLILL L STs @)(h&ESLD.

SL QLU L &L SL L eneTSHemarsearms CsemaliLhioGurg umm| Liglilliguims
C&weL(HSSSDG.

&6uuflg eyemenrd Glaweusin: (Arithmetic logical unit)

ALU gion@ selLey, sfl5s60, bumsEsn, agsse Gumsrm &emfle Glewssmer
QewnLOSHENG. MaTS8 HSLNEEsEDLD Slg6Ts CSMEGLLTSML 6T6tTS6m0185 el ayiLd
2 6T
On Board Cache memory:
coLwE GEFwassHem GlFwsoLm(:

sreysamer RAMeImhg Ounamseil. Gouswrs
2 eTeTgl. 6fFmeTLOme emLWEGFWSD on board cache
memoryenwll GummieTers. 9hs Henerausn e Gausmrs
CewouOssdHng. 98 @ Ehhmeo Cailly ugdHurs
2 _6T6TE). SIS LIHMILD SL L enerseT 9|Slev Lle| Gainiii (b
BU&EEGS Comaurarturipg RAM eypom le Causwrs
sT(h&sLULMOSDG.

UL 7.3 Processor

2 eref(h) Ergewrmuger (Input Devices):

aflemariucens (Key board), siie (MOUSE) (L& edliLieeT 2_6iTa(h STSETRIGET 9| (GLD. I|6m6
semfleoll QT I FTHETHRIGST o) @GL. wmilsvips (Joystick) wmmib game pad
aflemamuT_(N&E) (PSHSIL STSHETLONS 2 6T6TS).

&Lllg (Mouse)

@& owstrreril allarCLrssmer @SS
(Microsoft windows) LisTu(h\SmS). &L lg ETSHETEHMS WSS,
gllgemw raur gL g rersg nturs 98 Semruis
Comarmin 9|5 sUhsmEpsmer SeaofllturdlésE e
lemruiled sm_(HIn. CaemauLime estremm GCaiia| e Gealeorig i
@L&dHev Gligmu maus5g allpufler Gue o 6Ter @I &)
QuTESTEnET 9|(LpS5S GCaustoT(Hid.

ULt 7.4
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eflemaliLeens (Key board)

ST smeT 2 6Tafl @l6Tm 9iFlen LeTUHILD STSHEETD Q) ESLD.
@&l (&S 2_sraf(h sTgeT 9 @GLD. SHevvfleflenw LTLHSSIGaITT
@ns allenaliLemsuiled 2 6Tar 9 higle 6T(NSSISET LOMMILD 6T600TS6m6T

LLLD 7.5 LweTL(h &S SLL&& Gl
LG@r&&i umsbaiv (Tracker Balls):

@& alipuiler geulle Lkhg Gure @MESEGL. 98 SHrmildls
lgem&eorymey LieTLI(hSSLILMSImE (Graphic designer). 9bs Lhens
apmmIGLTg SHeoruilsy Coemaumer @IS LsTaflsmiw gjemLnss

uLLD 7.6 (piptHLo. “\
eu(mlg. (Scanner):

@5 LLRismsTD 2 snreid 2 erafl 2 Seajln. @)&er Lig)
smEUSSLILIL (e STHSSHS60 2_6Tarena; 6(, LIL LTS SevoflLiGLmlufsy .
QaT(H&@)LD. k‘«.,.r ;
Qsr® I smLssiT (Touch pads) uLLb 7.7

@srh I mLser Serwsltle GurmssiubhElnsg.
J18l 9SS &TH&HSHME). FHTH oL &H6T CLTaITs
g7 augalley aflsmaLiLeuemsuilsr gpuilsy @\(mEEL.

seutfleoflem LweTUHSSICouTT SRisaTg aflTeme Gl&T(h
I emLulled Gm&ECs gemeLiugmsn Slemmuile Lismafl mamLn. e
@irevor(n UL sarsser Hlafls G LwsTuBSmE).

ULl 7.8
eefliGueur (Light pen)
Guenrm eugafle 2 smer @& Slemyullerr g (@lemenor&sL

UL lp (H&SLD. @)S6tT (psmeTemil Slemruiletr Lig) smeausSTe 9|hs @I L
spaflpid CrrSems seursEl(h Cusrm Gam(id @b guriLbi.

somileivigd (Joystick)

uLLb 7.9

II6me allemarwir’ Her mmilsvig&Sms LweTL(H S
aflememumLLiL(&lermenr. 9i& seufleall allemarwiml (hseaflsy
Slenmuiley Gumrmemer gemL sl LwaTLHEIMS. 9|8 Sevoflef]
ownrssiu’ L Ggmflhsrmausafly SemLgs 6ThSlmiseflsy
LweTU(RSSUILHEMS).

uLLb 7.10

Geuaflui" (i srgemusgst (Output devices)

sewflLGurmuiedmig Ceaiaflaumn saasmer GauafllilL o Seajb &reeormger
Qeauaflufi’ () ergearhiseT 9 @W. 9|8 &emflsaflyL6r GlamersasUul iy heEL0. @laummle
Seomus o (Monitor) gi&slGummun (Printer) ursusrs LiLETUOSSUILOISMS.
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Slewmusid (Monitor)

IiFls gerailey LwsTLHSSLILEL Gleuaflui’ (b sTserd. @8 S fsslemry eTarlnL.
seueflLGUTNlL 6T @lememTSaLILL g (H&E)LD @18 Ggmamausadl Gy CuTeTn @(H&ELD. )8!
CRT gjemwlienu Gamesr(HeTers.

uLLo 7.1

glLflemev Slemraem (Solid state screens)

glLiblemev Slemrsser LCD (Liquid Crystal Display) steorm gjsmpssUin@éinsg. 9l lss
Sl i rretTerdlavL_rise sparflemiu 2 18lp& GaLSME). 9l 2 (HeuSms 2 T M&EEng). LCD
Slenrser Ll & eutflesfluflsy (Laptops) Lwsruhi&sULbhEIDG.
I|F&UGILm) (Printer)

LsveemssLLITeaT g F&LIGILMIs6T Covar g &&LGlum (Laser), sowigs:
oi&atGum) (inkjet printer), usitef) gyemfl @y&aiGUTH (Dot matrix printer) '
uevelsms SHlmerr Lss Geuafluihsemer 2 evor(blListorsm|flsTment. 9)smeUssiT
susttulp (hard copy) eTeriL(I UL RIS @R 2 my&EhHn &L iucL '
USSRISmETL CLm 2 &6 Hng. Jﬁ

uevsuemsILTer o &F&LGUTuiley Gesr g FsuGumdlssr Gl
Bnaarmsafles LweaTuhSSLILGHSMG. Ijmer y&EFHH bl 9 dls UL 1D 7.12
Smemerrid GousSems LD QUD)IETETS.

uesuems FsLIGLTYISEaflsr eUniH
yeerfl 6] soLLSF & Geuam
IjgaLGLm) IjgaLGLm) SjgaLGLm)
QoL eflenev &ome BOSSID P51
|5E19656 (I
LEESBNE 261 | o
Qa6ve SMme I|FHsLd BEHSSTLD
Geussid &mme BOSSLD P51
I|&\8 SeuoTid
High volume (@)su6men (@)su6men Iy
Elmr&Ss SetTemL I|FlsLD SOMme SOMmeY
S|FESSmeit &mmey BOSSID P51
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uLLb 7.13

susmyeilaer (Plotters)

ausmreflseT e Oleusfluih srgemn @, 918 JFGLGUTM GuTeTm  9jemLoliTs
@msEL. e (uTgnITe: 9 He 2 (HAmSMmET 9559658 2 Sa&ngl. STamer (Paper)
susoyall (peTend LNeTaid YmEsENG. 68 sTeHmmSaL GLEGSHUIlD 66T 960G
IIBNE CunulL GuerTsser sremear (Paper) L(HO&ms aEsHHl0 messain GCLeaTTSSeT
GSgleus (vertical) gimaa| UL LD auemTILa|D 2 Se|flnsg). FlovalmsilTeT eusnrailser aleTeooTL
GueTTr&&6m6rT GlLM)| 611630TCTOTLILIL MHIG6M6IT 2 680TL &L LILGTLI(HSME.

gedliumedr (Speaker s)
semfleofluflen CD epeutd @lemssmwwiyd DVD epeuld LIL Sem& LD

e g 2 euor(HiuetoTemISmgl. semflenfl epsutn Crig G epsflumiiy HlsLpsd

LLLh 7.14 wpmid CsremassT & hspsslsmear Gsl s (LpiglL.

Snsme sevuflesfluflsy CoemaiLime GlLoeaTGILIT(HET 2 6mITHemL
Cealleyemria] gmeagsamer GaTambsTerg. WLOHH DS
GuesrQummer @lems LHMID @ST FLGhISm6T ©ls e (h6iTeTsr.

@smr@Llumssr (Compliers) mmid @ssm_miy L (Interpreters)

Qarglurarssr Hspsdullar sl Lamearsamear wesflgermed Liflh g 6l&msr@mLD
Bevawlledmhg shdlrsdearme Lfihg GsmsrEnn fHlmase wrmmndnsg.Cuain 9ms
Quml@uwmiy Ceisng. 96 g L6ans . Gar® (Object code) srarm YEmUSSILGSENS.
Qg T@LuTeT&sT GLomAGLILMILTETSET 9L @GLD. i8I (L SSaunsmeun (Highlevel language)
s &IT QLomplurs Lommmidmg. Gumiymesr (FORTRAN), Gumiigmsar Ggm@liums LiwsLbhiEms.

ety LigsT (Interpreters) ssalesmsr sThElT GILomLfl 1L smergemTs; LommmiSms.
Gogyid gjems speriGleur(m, aurflurs Lle| Qeldms.
7.3 Quissenm (Oper ating system)

@g vweflLrarm&@LD ausTturmEnsEn (Hardware) s umenms o sTemgl. @18
Blifeurssd MM 9|Ser GlEwuT (H&E P&HSIL SmeTlLTs o 6Tams|.
@& LpemUTleT 6mSS6IT:
@IretoT(h) (PSS @ILISS(LPFHMSET 2_6ITATEIT. I|6TELILITEIETT
geofliu’L e LiusTu(HSGID @ussenm (Single user operating system)
ueort LwssTU(RSGID @sspenm (Multi user operating System)
PussymN&EE 2 smreamiser (Example for operating system)
afleorGLT @lussspemm (Windows operating system)
soleuT&en @lussemm (Linux operating system)
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@sr@Llumer (Compliers) mmid @t mAF LT (Inter preters) eMUIENLOGET

Gmr@LlLmesr @etrLm A L

1. GamEUUTET (PSS SH0I0SEMETILLD @sorLmAT LT &&66086m6T
(AL TN Cumluwigg QsmEssns

2. uglilgirs Q&T@GssLn L GCmAGLWITSOIUL L &86a16086T
&86.6086T 6( el (Disk) eLpsvLd RAM g eGsaiflaasiu (b
CaLilsaIULbISmgI. Guaid Coemauurer | Cmeumssr GlLmps)
Qurps) LETUHSSILGHISMS) LweTL(RSSUILGHEIMS.

3. @ar@LuTsT §56160086T GalsLTs @erLmAT LT S&6.60861T

@&wesL(hEIm. Ggiaurs GewmLbhEnsg.

4. gidls Gumflser Gl @Liumsner & Gsomnhg GlomflesT

@sorLmlyC L LweTL(hSSSmS. LweTU(HSSIS M S

efleurm& &6
|. giflwmer eflemLemwg CaikosH\&ESa LD

1. & eoflenf] 6 (m I,GW. 95 Murhismsr Csafss WomiubGSSH KD

CarhsdHearm @nilysamst Lfibg Glamsorh GlewsoL(hLo.
9|)Ll6TT63T6TD)| ST S60TLD ) hlstrenfliiey FmeeoTid
@) eTITeasliey a6 [T) 2_LISIT6U0TLD

2. semflefl gdawrear Qaldlsamarun, Lereafl allourmigsmeriyd MU G5

Qaarrsir@l_'n.
NS OUILOSSIS0  3) FmiSSIHe0 @) SioLSS60 m) CeaMfsg)

3. seuflenf] e eSleormiguiley ep(m &G gglslugurer gmlellysemer smm)

OlFweoLI(hILD.
9()1000 3),) LhlevedliwieoT (@) 100 ) 5000

4. EDSAC-ssuflesflemis 194960 GCawllflis Lsmas &Ws sl 6T6OTLIGUIT

6Llg OLEMLOSSITIT.
9 M.V.Wilkes ) Wi&6s et
@) J.L sGumi(p [T) QL L6rL [Tl

5. seufleofluflsn ALC ugdliyn CU ugdlin Carmg) 6T60T 9oL &SSLILIMGSME.

3))s6utflg sryereTs gL 1) sLOUUT L&D
@) sowwE GlFwssLn ) [flemeareussil LGS
6. &L lg Sevofleafludlev . SS6m6T @IS LIeTL(HSHMS.
I elem&LiLeusns 31) YF&LGLM)
@) 1g6v& (Disk) ) emL&GrTETlL aflesorGL T

7. semfleafluflen aflemsLiLems semer 2 erafl 9|&le garale LwsTUHSSL

O SImg).

3))&&6L60861T J)) ULBIGET (@) 2 QsLILLLD IT) 6T(SISH60
8. CaL_Gamh GCr—iguiSlsor Sleny 6T60T 9emSSLILMHIEMS).

9| )&lemmwain (Monitor) 1) elleneliLms

@) &g ) Q&F&LGILIm)

195



9. susoyedl (Plotter) ep(m STSEUTLD I GLD.
))2_sef(H 39, b) Gaueflui @) srey ) suredlss (logic)
10. Hlapsfuiler s Lsneargsmar wesflgeor LfibgGsmsTEn Hlemsuufledlmhg) eTh&lrin
Ufihgl G&merEnid Hemes @ wrmmnSns.
3|) Gam@Liumesr 31) YF&LGLM]
@) ellemaliLevms ) lg6ru& (Disk)
|.eqm Sov eumiensuiled allemtwiefl

1. seuoflesf] eT6oTmmev 6T6BTEDT ?

2. CPU -iiflours .

3. ALU —-siifleun&@s.

4. Eirevor(n 2 6maf(h sTsaTRISafl6T GLILTSmeT GMILIHS.
5. eomil, eivig& (Joy Stick) eTsarmimey sTedTenT ?

1. eflap suflsefled aflemwierf]

semflefluilerr Gaaifle gL uGdullsr (storage unit) &l LsteflgemenT 67T()SIs
SLHIUT_L &S00 (PSSl Listl|&Hemar 6T(LS)I5.

ALU u@dluflest Lismflgemar 61085

s7CamID @rstor(® Geuafluih sTgemisaflsr GLTEmeT 67818

sTCamID eystm iFSsLGUTHuileT (Printers) GLTsemerT 6T(Lp&)I8.

V. @ uSS gjemallsh aflemLwerf]

Iyeoreumd (Analog) mmid lessli” L ev (digital) seveflesflaemarts Lpml elleurf.
s7C eI @ITevar(n 2 6meif(h FTSeTTRISEmET UL S&IL 60T aileurfl.

571G eI @Tevor(h Gleuaflui( sTsaThRISmeT LLSSIL 60T afleurfl.
semfleoflullesr & smrmevetTsemear aleuifl.

afleurfl.

1. CPU 2.ALU 3. &L (QIUM_L&Lb

V. aflfleurer allemwiefl
1. semflefluiler suari&Slsmwls Lim eSlers @ s.
2. e senfleflullsr gjeliLemL Qeweur smL SULL L SGIL 6T 65618 Es.
3. o emaf(p Lmmd Qeueflui® srgamsmaTL LLSgIL 6T ailarsEs.

GRLONS @ AN

6Sl6nL_&6IT:
1) o 2) 3) 9 4) o 5) @
6) 7) 3| 8) 9| 9) 9| 10) o
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8 . 55600 QHTmaG6STLIT
(Telecommunication)

Sifipsid
8.1 sperfl @lemip s1019 (Optical Fiber Cable)

sarfl @lemp 019 (OFC) e6tT) 960608 6260TMISHS)
CuhulL Smuuirsmers GlsmerGHleTargl, 9Ll & 60
souLT & eoflLomi&ser Hermevie s 9 H& @G ST
seflsgafliure Anns (penmullsd eLpL L (B LTSISTLILIT6T
2 smmuiled &MHMIS LM UTSHSsTSHTD euflenawrs
Ih&sLILL g (&GS LD.

uLLb 8.1

J|emLoLi

QUTGIRITE SoemULITEST 2 LTS Glwp@ Gumsrm GummarTs YSITFSem SrmiGLD
55560 9MLSSLILL g (H&EGLD. LaTTavies 2 emmILITeL eLpLLILIL g (HSHEGSLD S 2-60m JISNE)
susdlemioemiLiLLd, 6p6ifl speaTndledl(mrhg LmGImTsaTy) 2ar(hmeumoad LTISTSSNg 98 (Cross -
talk) stearm @empurlenL Gmn&ESHngl, eafl @y s (OFC) afiliger 2 61 LEulls
LweruhiSGID CUTE aumaTILSS lp UL SLHSTTR I MmUSSLILL I HESEGL (& mnbS
stemLLeTer fermevie s 2 smm argrmenr Gallarsafly LwsTuOSSLULOSEMG. CoLaflsor
seuGlaur@m pemerufein HAply aums eafl @y (Optical Fiber) @emsmriumerms
@S SLILL g (HESL I8 IhS CaLilemar eedlLTLiL LMHMILD FTMHEGSLD STE6TRIS EhHL 60T 6Tarfllen
@enemrss LweTU(HSInS.

o

ULLD 8.2 weblllp SoemuiLr Gaiileir

bl %
UL LD 8.3 @Lgj : L C/PC @)emewwriiiger
euevg) : SC/PC @)emevoriiLg:6im

GaL6T aImMSS6T

OFC: Optical fiber, conductive

OFN: Optical fiber, nonconductive

OFCG: Optical fiber, conductive, general use

OFNG: Optical fiber, nonconductive, general use
OFCP: Optical fiber, conductive, plenum

OFNP: Optical fiber, nonconductive, plenum

OFCR: Optical fiber, conductive, riser

OFNR: Optical fiber, nonconductive, riser

OPGW: Optical fiber composite overhead ground wire
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8.2 mierewoTemev 69601 LITLILYLD, yMLLD (MicroWave Transmission and reception)

THI6TOT600T6M6V 6Q60ILITLIL] 6T6OTLIS) [hI6T0T6U0T6MEVS6EMET SBILILIRIGILD, FTHLGID SY@SLD. I8
euoTemaTemey @lemetoriiL] eLpeuld GlEFwLOSSLILMEIMS), [EI6UTsaTem60 [@)6METITLIL [F]680T 63T 616V
sumGleormed] 6118 600flemiL [ svaTemaTEmED CAHTLITSHSl6aT GLo6V GILIT(h &) I 6tTsTETEmEV 6601LITLIL] IHl6meULLILD
eLpeuld GlEwLHSSLILHSING).

HlstTenoTsmey eedlLITLIL| Lmfsmey ST GGmflsd Hi' Lid

5 |650T6T0T6m6V 6260ILITLIL] LimTemex &MY GlgmLfleb mi” Lid (L ineof Site) stearm) jemussiLbhiSms.
mistoTemoTemev  eedlurLiy sflwmer emmuiled memL Glum @)Tevor(h [hi6toT6wTemEV 62 60ILITLILY
CamurmisEnsE @emLGw o 6rer sTmm e Snhe Cleuaflure 2 WMhg W&,
&L lgL_migsT Lnmid Caun) eilg GLm(meTTe LosmMESLILILITLO6 @) &e GaletoT(hid . gj6uaT) LoemM
QuTmeT @emLufled @HHSTE 98 HistoTemTEn6 EILTLILISE @lenLw,m ellemarail&EL srerGo
miewoTemremey eeOlLUTLY &S Gomhs Iereilly GewouBSsUuGEHnEg, GCLmse. mu
SITTEITRISETTEY [histoTenoTsmev pe0lLTLIL] L AN 9jeveug) omm CLITSGeTSE) SI6mmeE) STSHELITS
2 66N .
geLiLjsmin (Analog) g @leuss (Digital) (emmaefleh misttremTemev 6p6dl LITTLN6oT LIS

IR I6T0T6TOT6ME) STTSH6BTTRIS6IT I|60T6VMTE LOHMILD Lp SBILL_6D (LpemMUT6D [51680T650T6MEVS6MEIT 660ILITLIL|
C&LISmG).

[L66oT6T0T6M6 660ILITLIL jeaTeud; (pemmuiley 9iHls Glsuailensems Gsmbh&sms. s7GleTsfle
menoremareme 6601 LTLiemu GlEwen(ss LS o usrarmger wnmin uwlnd Curs@anrss)
TSRS CHmaIlL(BSmE.

lgofl L 60 (Lpsmmulley HievorenoTemen epadlLITLiL Lhlse|d eTaflgmarem@L 6rGlaTsafled 1gefl L 60
660ILITLIL LS 66aTMTGLD. 9i5 le oAl L 60 GSTLITL (Lpeom SNSTSSINS THM emSUT6L 2_6T6aTS)
TuTsnoTemev 66001L9l60 2 6iTem Slemmuss(ptd (M onitor ) 96ar EmLiL|sETHLD

[h1660T630T6M6V 6260ILITLIL| (LpemmuSled 98607 660ILITLIL STS6TSHE0 Slemmiuid (M onitor) o_srerg.
60T 2 eiliumed sedlurilley sHUGL Gsmmurhisamer ChHTgWTs: LTSS ULSSME&TeT
ST SmSS S Mibg LWpems B&d Lefl L meris @ HeTenw 2 L 6Tiglums ol
(gD,
isuoTenTemev 6pedlLITILNle0 THLIGLD LpSisemer AmGLITEO® (Ring Polling) epeutd F& @60

I l650T 60T M6 6601LITLIL| El6mEVLLIBISET D|6meTT SGILD 63(IF 6LEMETLL Zj6mLoLiLiley @ siTems;). 6TeaTGeu
Ipl600T600T6mEV 660ILITLIL| [@l6meTtTiLl STSHS0 2 6T6mT HenTILSSHMSWD 9 &6oT Heler GlSmLflen
BLusmswn uwaru®SH el urlfe goubdlearm Gmmpurhsamer i Gumedlm
(Ring Palling) (psomuiled o L soi&@ L6 Hlaur&s) Gei (wpigljd. GiemsmTene Sre|ser (Data)
R0 Boousddlnig 96055 Bmousdng uplupwurs gmuuiubGdng. Cugin
B0l g SrassT upiubhdng. @snE Cussmeln (backhauling) srerm GlLwr.
mietoTemoTsmey Hlsmevid Glaweou g GuTpg) QSTLT IILTILGE S&as6T GFLdsarTs
(Message) @\yetor(h) HlsmeuilmisEnméeE @sLufls gmiuiubhiEng. 9s6r o Salliume 6rmhiE
G&smmUT(h 2_6T6TE) 6TETLIEMSLLLD 6THhS [HlemeulLid GlgwsLL aflsusmev 6TeTLIMSILLD SetorL_hg) &ifl
@& (gL,
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mlstoremrensy eedluriy Hemeuwrugeflstr 2 LsTaUTHRIGmeT LTGSTSEW KDA 864 RTU

KDA 864 RTU ¢r6iLIg;) SM&Taukis6fley [h66TsuTemen 6s0lLITLIL| STSH6ITESHSI60 2_6T6T SHlemiyiLiss
QswssmeT S HLILESSID. @, Qemmagm sLHUIUT®H (Remote) g @Lb. 951 197 gjerasTar
S &S GULIgImed musSILL(Hatargl. oSl 64 9T @lemsmTiLs @b 8 &L HiLm (b
@)emeToT I & EHLD 2 6TaT6OT. 9|5 G epsiTm (S0 9|60E S EHL 6T @60 65T & SLILIL (h
mlenTemremey  eedluTLL Heawssng s SHnmars srhissmg. g 202
GuomLLbssem(M odems  misnoremremev Gusiv Lmesar(iser (base bands) 0-4 wmmid FSK GuomL_tb
4-8, 8—12, Guisiv GuistoT(D&emeT GLMMIETETSI. 9|8 HI6T0T600TEm60 660ILITLIL| &ITSH60TTHIS (6T S) [H6V6V
Snemerrs Car(HsSmg).

8.3 QEwmbameTEEmLD J|S60T LieiTa@Emn (Satellites and their application)

CQewmmss Camearsst g Gar OewouThismert GUTHES Lo amSSHTTS
Uifl&slubhEng. gemeusst alleremfle s GNIUIILL GColsmausasns sreuliLi(H\&lsarmer.

Qewnmes GCamasT auraflma g rmisfle&aTaan eTmasaT &l @efl, 66
UTILSGSE Ijmesemer gysiliLa|n ellsremnflsy erauiLibhdlearmer. osmeauser GamHSasiur L
Geusmevssemer SlmiLi Gl eflgss5o algalmnssL Li(hdlsTmenr.

660TLIG)| euemaILITeTT QlFImens GCamearaer S6Lp L LU (heTears).

el rmmLl Qewnemass Gsmer (Astronomy Satellite)

I omen Gufls sl Gswmenss Gsmer (Atmospheric Satellite)

s sflGaagstr Glewmemas Gamer (Communication Satellites)
mreflsGasner Gawmenss Gamer (NavigationSatellites)

famergsrsv Gawumemnas Gamst (Reconaissance Satellites)

fGLom’. Glgsrendin ClFwmenss Gamst (Remote Satellites)

&g geri Grevsi, tawunmss Gamsr (Search and Rescue Satellites)
srGLsiv eTSeVLIGaTTGTagsT GlFwmemss Gams (Space Explor ation Satellites)
suresflemen Glewmena:s Gasmer (Weather Satellites)

©COoNOO~WNA

1. gL gL GEwnmes Gamer (Astronomy Satellite)

e rmmLl Gewnemss GCamsr e CgTamatrTss (Telescope) gysmilifsy aflstoremfle
Hg&@w Gurg Gsiflyn 95 Wbl eanmid oL 0 urssuilsy Hlaeo HnssiuGEnsg. 98
L LbludlesT smmm) LetorLS&lev Hlsmev FMISSLILIHEUSTEL 9|SH68T LITTeme HLG)| 8600760018 @G it
allg&dle 2 6Terg).

uLLD 8.4 el Crmeur g6l Leir Coeudadley  Liemmd Cammed SeUTET
sl GEwmnene Gasmeaflsor LiwetTa6ir

. ggmerl LaTL(HSS Bl ssdlrmiseaflsr UL sThSsLILGSInS.
. ggmerl LweaTU(hSE) (giflu e Sl 2 aTer Slrsniseafle LLmisamer Nip&s
(gD,
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m 95607 LiweoTmey Lisv &lysmugeflear Gomurillsr siemruLSms fig&s (pigluL.
Gsremag Gemm| CFwunmass Gsrer (Communication Satellites)

Qarmens GsrLiy wepuile Gswunmss GCesmer LwaTuhHSSIULTellps KT
CarmassT & hHepsdssr mastudl, ermatudl, Cusseav, Guer, aurlsrmsdl GumsTm
fapsdlsmer LILETUOSS (PigwTg)l. gblsarafle Gsrmans sy Cawnmses CamsT Hog
UTPSmSWIE (PSS SmANUTS 2 6TaTS).

@sramens sy tewnmas Camer eurlsrmsdl Lnmid CgTamassT &, GgmameaGLd]
Gurmsary smellsaflsr spedlurlisnu el &Sle0lmngl LnGnTm @I 5HNE ImiLdnsg wHmio
sTN&Img). QEwnmses CameT @lans Sruss. L hiseafls Cgmsmas gL glemmsnl GlgTemen
SMrs5HnE LTSS Yiewrs oo @mESg. CreGur womid aurGlsrmel 9|mes T
CrisGarign Gemnasra Osunmss Csmarser Lblule snmiuramsguils Hleme
Bneiubh&srmer. ewnmatatst Cameal lLTILSE s How (pemmuile o &alirs
2 arargl. CFILNmEs Camer CSTmuSOSTLITLL @6 (WSS STE6TNS o 6Temg) . 6blereflsy
3i81 gjemasmer Lyiblufler eflSSelnhg LHGPTG GLs5NhE JA@MILSNS @ &6
Cswnemss Camsraer lrmsrevumstorLi (Transponder) sterliL(bd Ll6TeTem &5 6TS5Hms
@UMMIETETEIT. Lo TTEITOVLITEIOTL TSH6T jemevsemear s7mmey, allifleums @Sy mmid o) eedlLITLiL
@&z Lsflssrs LaTLHSSUILGISEDG.
prellsGaagsr Gawnmsscsmer (NavigationSatellites)

@anms Gswnmss Camsrser 1950 o 2 MHAUTSSLIULL Gl |SH6T 2 Saflme
sLLssaflsr Geweur(h seuramemnflesiul L gl G 96 2 saillume hb(Hi&sL 66 Gl
sluuesaflar ewsur® Luledlmnrg uriss @uwers Hlamaulle o erer &LiLies eflsr
GEWweLT 6D S600TSME0N&HE (LplgILLD.

cunarflemsv GlFwWMHMES Gamer

suresflsmev GlawmengsGamaflsr Gsmflsupi L Gsmmas6sm iy Cewunsmss Camaflsr
Qgmfled B L Gy rSifliumsTame 9y @ L.

suresflemey Qewmenas Gameaflar Geweur smL LETLHISSH 2 sS5SH0 6The @SSl
Geutiuflemsuenwn W& ellmrale sar@OUllpss (g CSTmSSTLE HlmevinissT
IseTmTL_Lb euesflsmev IHlsmevemin GevedliLiLoms HL&(S) Glsflallsflerme 9l eureflsnsn Gewmemns
Gameflear Lk LS (LPSESILILITETT ST GLD

cunarflemev GFwWmenss GasmaflssT LGS 6T

suresflemey QEFwLMensGamer cpeuld 2 dler L LEG&safled GQeauliLflsmesni gl
Y émg).

suresflemen GEwmens Gamer epsld auTeflemen Y ni&ms emL, L, &L FHmLd
saluanemm Ggeflaurs Cgiflhg Gsmsaremi.

8.4 gm_mt (Radar)

TTLITIT 6T60TLIS; 6(Th, GLIM(m6T @)(H& @)L @I SH6ms STl 2 Sa JemlILTELD. e
HleTemhg oemessT LweTUhSSU LbhSlearmer. o gemerll LweTUBHSS) allomeorid, SLiLe,
CurlLrr srgearmseaflar Gewsurh 9 sTaug g&ar Gaushn GFamin s @irsor @
ANLTETTTRIS eSS @)enL Gl 2_6TeT ClgTemeve] (LpSeluninsmm &ie0elums seuT(hiile &8 (LplpILjLD.
L eTeoTLg; (Radio detection and ranging) gy @to. i ( Range and Direction Finding) eTer

Curgiaurs 9mssiLbhi&nsg. 200



T gjemioli] 6(h spedlurLisnud Glsmsuar(hsmerg 915 GrpGwim gjsmegemsT 2 MUSS
QelLdng. s Imesemer LwTUHSSH CuTmer he Hemaulled 2 6TaTg TOATLMSS
SI060ILILOTS SevoTL Ml (Plgld 9HS Ijemeua6rT LiswoT(HI 6( &l6v oS\ GlaetoT Lom)IS 608 ETHL 68T
LieT oSG DHS EMEVSET GMMHS FSHSILIL 68T L6 621(H6UST6V 67158 6881] LommILd eTmLSlgemerLl
LweTUMSS s Imaser afllflurssiubh&mngl. @eusurm promt GUTmsT 6ThIGeTaTS)
6TeOTLIENE S6vorL_liLjld, GLogy|ld GILIT(HET 6TMRIEG6TETE; 6TEITLIENS 69601 6MEVSET 9e06vG)| e6iflemiLl
LSS QummeT sevorL M. grLmflssr 2 gaflwmed sLe gyemeuuilear LT CUTSG6TSS)
sLEUUTH), @irmemield Glgwsoum(h (pgeoluaimsnm Seoor_pli (Plglb .
cUITeLITO)

aflgpeEpmeflassT Lmmid QUTLIlLEEIMIETSATTE) TTLTT 6llpeIEMLOSSLILIL L ).
189560 9|GleusamsmorLit GLITGLImen (Alexandar Popou) stearm mesww @irmsmmieils Lsteflem Gamhs
@uwimi Nwed Gurgemssmumem Gamelami gyt (coherer tube) eTeotm LilsaTsaTey 2_ssoTL_M@GLh @IS leor
SMTSmSemL SetorL_nld s mellenius setorLpihST.

' 5NG 05 yeor(h 1897 6 svumis Gl
le AT L 6miT 9)HleL @lemenor 58| @letor(hlLd epGry
@ILsSl @mEsTe 98 GurGarmavGLies
@u&esm (Monostatic operation) gy @Lb.
lermersulflCL (p, MHeumn seflssaflurs
EmEsT 9 G mumGLes @ussn (bistatic
operation) o@Lb. L I FTeTeOLL L T EhLD
I|6060g] Liev flleuss(@rpLd LILETLI(HISSLILIL L T6L 9|5
wevlgenGLIe & @ussn (Multistatic operation)
LG L. QuLuTeI GameorTiaer GLrGeaTavGL Ly &
EWsssSH GlgwsuLbhlsTme.

I Glg6) GETETTTGHT LIGLEN (606086061
2 Musd CewudHng & ‘Wns (PING) erer
ImYPSSLILHSME. 3|8l LisgoT (HILD
sTHErTell&EaIUL (b eT56sT (enho) gemeserTs
LrMENGl. IHS IjmeuseT GUTgeTs LilsTers)
SO 2 (HEUTSSLILMS S

ULt 8.5 gmmflesr gjemioliy
grmfledr LILGITS6T

rmmiflear Glaweom_smL L1 LeTL(RSS) 9getr SHlenruiled GlLmmeflsor Glgmsmevsmen s evorLniliu
Wiewd. gremflesr Qawsur® v gGemmsafled LwaTUOSDG. S Gswsurh Pl
Eirmemiaisgenmulley L blufler @GOILC L @)L rhiseT 6ThIGeTaTs)| SL60 9jemLoLiL] AJLomeaTLd Lm&s 60
umml eSleurmigs, sLL CUTSEMTSS! LHMID sTameseT LNl ellaurhisemer jliiLplgi|L,
I|g60r 2_gailumey 9S)s Liesfl el LLb o 6Ter @l misaflgid Gummsnar GlgefleursLLmT&e (LpipiLn.

suunusmL Wil LWETUGSSILGILD TTLITEST @ITar(h SLLNSERSE @l G o arar
Cprmeemen searLihg Iemel eeTMIL 6T 66N GLTEHTLH @MH&SGLW Hlamaemi
2 ML T&GSMG. GCumid sLelle Gasue Gousmrg @lasams Ggaflaurs Gsflhg GlamsTer
(Plplld 9S60T 2 SalLme SL60 CLTEGMTSmS Glgaflare ST (gL,

201



uLLd 8.6 gmmifletr eyb6mfl gjemioli]

S&gleuLd (Principles)
rrmifled LweTL(RSSILGILD learv (dish) gievsug) 678 6uefl euTGleaTmsdl gjemeugemer 2 MLISE

Q&g @I L @sms Crred gmiLdnsg. onhs Ijmeuseaflsr Wem oD SeTamLsmiL

LwesTL(HISS) Glummerflsor Seotsmin, @ _1n, 9&60T GlFwsLm(h oy &lieimemm Qibg) CsTeTaT (LpigiLd

56T QEweur (h&E IiSle semflemf] LsTLhSSUILGEDG.

Gameormi (Sonar)

Gemeormit (Sound Navigation and Ranging) sTeoTLIG6T Si(h&a&L I @&Lb. il jemndl "L 6o
S5gId LeTUROSIMS. @& @TetoT(H B e SLILVSERSE @lenL Gl 2 6T6T ST LMHMILD
&L 60l6tT 9 1056m8 Sevor_Mlwl LieTLHIEME). Gamsar gseor GlgwsoLm’ (Hid Glumm&g) @\revor(h
susmswTsL UIflssliubSng.

1. ur&leu Gamesrm (Passive Sonar)

2. 9y &lg61 Gameorii(Active Sonar)




Gamermflstr Qaweuum oL Smorefls@Ld smyemflssT (Perfor mance factor)

GameormfletT sevor(hlilie H560, @HLLIL Hemasmw g6, AmeILGSSISH ISImel
gl LETLHSSLILGID NG 2 LISTEmThISET LHnId SHnI&S:peolsr Heamesmw GLmmiss)
joL&Smg.

Guogyid 9 sigen Gamearmileor eeOllLITIL sTSHeETD Juag Lrslsu Gamsrmlsr @mliil L
@&ms gLt YyerLiLbid edlemw CuTNISE Semdns.
eedlemiu Qs UL 6v (Sound Propagation)

Gameormiflear Qaweoum( sedluflesr Gous LrmUTL LT LTEHSSLILOSNS. QuTgTs
mearenfiflear Goey LiGSHiley sL6v Hemy il Goussd Gsmmeurs 2 ererg). spedluilear Goussin Hifleor
eLpeS &nleir GG LI LGSiLme LTSsslLbhidnsg). Gumumsyin Bifler eLpsudan. m Qauliuflemeo
LHNID YWSSSSTH LUTSH&ESILGSEDS).
2L, Glg6u Gamermi (Active Sonar)

I, 5lge)l Gamermfley &5 9jemeusseT lgTmeotsroLil L flgyid M&laifgyi waTLHSSILHISME).

UL 8.8 g Sigen GamemifleoT GlgwsoLm(hlger

&) 6T Ir & & 61
|. gflwrer eflewLemw CHiHGSH\&S0|LD
1. [LI600T6UOT6M6V 660ILITLIL| 6T6OTLIG; [5|600T6T0T6MEV (@Q)6METUTLIL| CLPSULD SeBILIL|eISILD,
THUGID DhGLD
3)) uTElETTE)l IEMEVSHEMET ) [5I6T0T 60T 616V S 66T
@) 99 GIT YjEMEVSEmET ) LTHGLL 9meuser

2. 5 |630T 60T 66V 6R60ILITLIL| sT6oT)| eSS SLILIGHEIMG),
3)) umiemeu T QSmflevmIL” LD I1) QD @)e@memn T )@lememoTLiL

3. [G|6TOT6T0T6M6V STSHETTHISET {6TTEVTS LOMMILD Lp SBILL_60 (LpemmleD 516507600766V ES:6M6IT
(O
3) S@LSngl ) LIHDISNS @)esdlurtiy ) Glememoriiyy

4. mienTemremey  SHleorws  GEsweur. (hseE uwaTUuGHSSULGL CSTmagTTS
SL_(Hum) LG

o) KDASBARTV o) KDABI2RTV @)KDA83BRTV ) KDA 846 RTV
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C&wmems&Camerser allsremflsy sm GO L Colmevssms

9) Wis&ding gp) saiudsng  G)EssLLGENg, ) BnSsIuGEDG.

e rmmLll (Astronomy Satelite) GlawmensGameT e(m, S|emLoligle eletorsuafley
188 @ELéurg) GgifluL.

J)) OUETTHGNT  9)) Lkl @) u’Ln, ) QsTamaGhTSS.
@sramasesrLiy tewunmaesessT surblsrmedl Lnnid CsTamassT &, tgmamaGLe
Gumstrm sGeflsaflsr gl 5860Gha! wptpm® G s5nE Siaiiung.

3)) &&lomma 31) eedlurisnu @) srey ) Qeldlser

T gemioliL] 63(h epedlLTLismL Gl menor(hsmemg) 9s! 2 NUGE CFLEmG.

3)) Crg G gjemevgemer 31) Y61 |6m60

@) 919 GIT YEMEVSEMET i) LrHGoLL g|smeussiT

TITLITIT 6T6OTLIG | 62(Th EImS&EL0D @)L Sms sl 2 Sa| gmLLILITEG)LD

9)) GQur@er  91) gEme @) B ) 2 Geursin

I, Glge) Gamermifley lpnmsareroLfi L flgid Mefleurfleyin LiwssTLHISSLILHISEIMG.

9)) LS mSET ) 6961 @) SjemeveLIpAILD [T) 60.6TLI 9|6M6V

6 e eumi_emgseflsd aflemLwerf]

OFC susomum)

@irsor () aflg OFC GaLlsraafleT GLTsemarT 6T(L0S)S.
[5,|630T630T6M6V ()6METITLIL| 6LI6DITLLIM)|

@irsior () 698 ClEwnme:sCamsTaafled GILILITSEmET 6T(08Is.
TITLITIT 6T60TMIT6V 6T63T60T 2

@5 Flev euflsafley allenLwefl

[5,/630T630T6M6V 660ILITLIL| LOMMILD 6TML] E6MITLLINY].

@sramas ety Gawmnsms Camsflsr LesmflgsT wWirene ?
TrLmiflédT LILLIGSTSH6IT [@)T600TLp 6M6TT & &n_0)18.

Gemeormiflear Glgwsoum smL Siomesll&@L smremflasT LnMl eI
mraflsGerags GlEwLmms&Gamer Ln) auemTLM)

Q@ LSS gjerallsy allsmLwerf]

I} |650T600T6M6L 660ILITLIL| LommILd 7ML L) 6il6Ts & 8.
@aramas gty Gawnmsstsmer unml aflsrsEs.
afifleureor eflemwierf]

rrLmiflesr GEwsoum( umal ellers @

Gemeormiflar GlgwsoLm® Lmndl eSl6ms @ s.

9l6mL_S6IT:

log, 29 3.9 49 59 6F 79 89 99 10 9
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9. WmSGI6 LOGITGTSIY] &ITE60TThIS 61T

(Medical Electronic Equipments)
9.1 g|fipssLd

LS srgarmser Crmular searemwem gMliwe|n amslLBHSSaD I/
LSS0 ElenugemsT mSIITATAID 2 &0l&dn gl alemsWle allpalmssLILHSETmET. @lme
QuTgIAITS SHIENILTET UTSISTUILS SIS EHL 6T 6llg 016 S ILH\S6TMET. L0(hSSI0E
STSHETRISET (LSS0 Camlenl us CamEduile 2 6TerLmidLg).

LHSSIUF FTSHETRISETI6 LIS jiglILIHL. 6LGNESHETTELEIT:

Crmuilssr gMl@mlemw M STEHETHRISST WHSSIe UL Dl &S @ILhSITmhIg EhL 6T
2 6TOTL MIILIG).

2 _ST6UuTL: LAlsmesGwmsd (ultrasound) wimits MRI @uikdlrmugst PET wihmib CT Eistorsmrmiiey
(Scanner) mmid er&enGry (X-ray) @iubSlnmissr.

Crmib&d (therapeunic) sTgeTmsEmL6T 2 L6t 2 6TaTL_midugl. o U LHISSID Gl
(interior Pump) w@sgie Gesr wmmin LASIK gmimel &lél&ms @unbSlmigsT gy @L.

o W o576 sTeHaTh&H Grrurafluier 2 L GFwUTH &M LTSISTSSa|0
2 Ha|ENGl. @&l 2 6TaTL RISl FTSHETHRIGATTAINT: (HSGIR! QT (I),6SM60T) FT&6mri,
(Ventilater) wrggiCurad Qe @uibdin (Anasthetic) @dle miemrulired @uinbdmn ECMO
mmid Biflfle) Grmi glun @uikéiTn g Sliueme oy @Lb.

LSS0 ausmsLILT(HSET LS8 Lssflwumerigst Crmumsflufsar Hemsvsemer gjerail
I|ILHE5EHME). emSILHISSLGLD OT6|SETTE6T:

Crmumsflear 2 wiiklemen g MlGMl LHMID LHM HVGSET @ITSSSSIL 6T &60hS6T6T
OUITIL| & S6T.

LHSSIO YUa|GHE L FTHOTRIGH, @T&Hsn, SmbT WwHmID WOrUemDIs s emsT
SETEl 1FMEITS VG| TG Il 2_SelSmg.

Crmuilssr il M LHSSI0 FTSETHRISST, o CHT&ESMSERSESTS Al lp GeGiL
LweTU(RSSUILHEMS).

2_SMY6EUTLNS: wEh&sT smomeme wnmin Hiflfle) CrMi sLOUUGSSID &Hels6TTs
(I 2T LopS G161 &rgers Gsmfled B ugle| (Bio medical equipment technician — BMET)
steorLIgy 2 wilimhlemev 9yflujid &meNuTs o ErTSHEIL e GG (Wenmufle @\(HeSmg.
9.2 eTeu&LGym—asmig Guim Hymil (Electrocar diogr aphy)

@51 @sWSgIeliLsamer (Ceweur. snL) T 9emev GilpLIL|S6TTs LITMMILD &(hHeIlumE@LD.
@sWsSeT QUEISHM SliglL&Hmer (Ssa85mmeT) GauafliuGssdng. @\g o L aler o 6T
2 miysefle, Sreunisemer GauaflCLnMGaur gjag 2 L LGSs6m G&wn GLpmurseain
@Ir5s KremmhismeT SalaflsELh Jausrsaln nmin Grruilsr glgnlsw gmikg CsTsTamea|n
LweTh&mgl. YSTr&SleT Himasgsearmumu 2 nS6sL Gmmhe I SITblalebT 6ueme
SeuFlunrdng o wir gyHisusr udle| wonm msmswlmng sefliul L uwsesrer ECG
OEFMSHSET GLITEL Ly &Tsmflsener sren GFisng). g sTT&6SM Lg 6T HlenelmmsseorenLn
QamLi ey serenwuisr wrmmSalmng QTouissng. @& serealsmawuns 6o
Hlemeuwimesr o &MTT&GSHTL g 60T SMlenears Gamme&msg.
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Crmurefluilesr 2 L 60l GuTmSsLILGLD e @lemstariiL sumiigseafled @(mhbg GumILHILD
ILMMe&6T LiEH GCaiin) GFin aflmeseE arbhssiubEng. et arEmTSE epauld
@nhs mems wrmuT@h Cumssssaflsr Msar LGHGWTH @emsmssULBEIng. (Lpeorhems
Cums & (pre-amplifier) mmsor@ rmur® Gumss (differential amplifier) flemsusemrs 2 6Tamg).
R sSaflymearyLsar @nhs OumssiulL Oaeaflufl) mems Sner GumsHls G
QarhssULGHSENSI. @Ihs dner Glums&lulsr Gausfluih seuflpsne, sTLgIGCaT @IIKEITSS6
QurmssLLGHENG. 9 HiGaustr Csiia ausmswenioliy (network) s R-C gjsmwolium@Lo.
S TEOLOWITEDT 6T(LPSIGSHTEL YemLoLiL] 2 6T (H) MEFMESHE 6THL HlemeITeT STHSSHS Ijmaene
©fisSg.

@&ipemm:
*  @ememrLil SLSSHls6T CrmuTeafludedr (LpeiTens; LHMID ST60S EHL 68T @)n6wT S SLILMBEMS.
o Gorin Gels @I_sdlsr Garalsr G ECG saflibemu 9)psd), Sauli] Himwm@io aieny

Co1&8 GouetoT(hiLd.

o Grpmumaflufssr GLosmauiled 2 MILIL|SEm6T @)6m6mTs G0 SHeuailsnil 9)gear Lilsa(LpsneTsGamm(hH

2 6T @lsmemorLisnL SeiliT&e Gaustor(hLd.

e ON/OFF Qurgsmmer 9058 Gousr(hin.
o dlmear ON eler&:() siflujid. 6T(GIGSHT (LpsmeaTemiL HHIILIGSHESE) ClsTetor(h surGausT(HILD.
e g miublme (Start) ursgTeneT QUSSR 6T STEISI HHTS GlebIGLD.
Im V-2 9sd NG awsitsmn Gauiuflmeaemiu sl Gasmm@hin. sLgdlufler
Hlemevemiul Ga e GlaiinGeussor(hLd.
LiweorLIm(bY:

@sWwsEle ermu(Ld LTmUT(hSemsT SevarL il LiweTL(hEIng.
PVC

M Normal

Normal

t.-._r--/(\‘

Ectopic beat
uLLd 9.2 srgmrenr ECG gjemev eulgaild

9.2 flig. svGasetr LOMMILD gL &Faysvor (C.T. scan and ultra sound)
sy 11~ GLrGorSims (C.T)

&lig. evGa6ar @UULSITID 6TeTLS 6 ML euemaiLmer X—&&T @IUhSITTEGLD. 6
grgrrenr X-s&lif  Gawsuriigs o L gt @ saflss X-sdi snemmemw
CnI5s8NELS, LIy Camsmumiseafle flamausmin UL LD Hlig&5s 2 S5a&Hns.
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eLpemsudledrT @ (HeuSems UL Glie&Hs nmeuTn) aligalsmussiubhid&ng. snturs @\s)
@stTamILd (6T GeTHMLIEDL [h& GlEFILIBLLITL Lp6b 2 6Tamg)l. 2 L 60l6v Gl&wwed 2 (meutd (Virutually) @lsusurs
6TIh& [HlemsvsmiLiid LLLD 1lig&58 2 Sa|Hms.

s( Grmumsifluflsar e euHmi LGemiu svGaer Glaiw Gaustor(hGloeafley, LfGaTsemenr
Qe et gy weoefl GrID eusny GrmuTafl sTHIRID TN &8 LTg) 66 snmULbIEnS.
oS EHEE “GCamerlGrm Siminisar « (gastro grafin) Ll Lsvesflvsur LosweT(aTer X -t
gmu glraud 45 Kl 550G (6T Gless arhi&sUILOSNS. 6 Sl swiunigsfls @) iy
oard] eLpeuld GlENISSILIGENSGI. @8 GL 60 LGSl Ggeaflamss s L o saj&ng.

suGaefleor UL LTTILSMHE e, Guflu Nemanhs Ly Gume @G LD. auGseT
Cawnwiu@m Grmumreafler 2 L6, ol Lomer @ema Gureartm gjueang evGaserfler Snns
Il Liu@duiler 2 smer L(HGmaWl LHSS maussLILGSNg. IHhe Lb&me LULLD dhHs
GIUTS (el WleTan Ka@mn. @hs Geweur g Crmumrafluilar 2 L6 maswme
@am_lubaudlevsne. LaGam Cameammgafle OSSULMGILD LLMhiseflsr eTsuorsonflsmaemiL
CurmIs s @)&FCsTameuleT FaTld emLowLd.

semfleflufley o 6Tem &L (OLLGHISGID 2 hg (control bus) eypsid smeuid, g GeTT(Hh
lstreorpSSin (KV ) wmmid &Sl Wlsrermmmed (Ma) gy Ssme s HLULGSSUILGHISMGI. 9|58
Wlsttear WSS Glemesor. DC Wilsorglmesr X—-&Slt @lus@Smg.

LILIGSTUIT (D& 61T

e m(h HILOY Lo6BOTL 6ULD, 6TEYILDL LmMICHMIL mmid iy uGdlsemer suGaer GlaiwL
LweTL(HSm ).

e gamim (abdomen), @HIIL LHMID &WSSIN LGSl 66T Glslsng.

o aurGlermedl (leranhg) gjeme fH&sme (Radio theraphy) S Lruseflsy LiwsrLIbhEIMS.
GLogyiLh &Flig. eGasetr Gievedlioment LIlGETSHemetTILL 63T GlSTLTLsmL WS, @) GummiLjsTer
S6M6UIL|61)| S SBIGENET 2_(HEUTEESME.

9.3 (b) gjevL g Feyeor (Ultra sound )

ILTT S6leuorl  eTeTLG Leflgerme Cols&sen gl 2 WKL sTasme GlametrL
ST GlouctITmemT S ST lgmid &S WELLMLI, @6 SPMID 0] IYWSSLTSD @5
spedleuTiLImenT g eeubleum(, HFLHSGSL SESHSTHCUTR LTMILL S Sulgllsl. GIS6T FNSHSTL
Siemeumssr 20 KHZ epedlemil heev 2 1 60 9 GrTéSiugSlen @)HLILIRITSEIT. @I6TLD QILISIETT WITa(THLD
GaL_s6umid 6T6arG6u 20 KHZ 6T60TLIS) 9|60LITIT S62|610TI9 60 63 (I (5EMMIHS 6TEVEMEVILITS S MLILIHSIMS.
SILIT &F6euoTl 2 (Heurs&n LeGaun) @l miefle LweTLHEIMS). 2 STTeToTs 26m &8l
om(Hpeyld, rHlusllsE@n S&aum, o s5Hlar 2 s Lmulmy  alaTSswnTs
Ceuaflliu@SgHME. WHmsmssT vwaTUHSGID, o2 STraTLTs  GlalaTaIT &6
GoulsmL wm(heugma&Ts LILeTL(HISSID 6960], 63( UL &6 600TL ListoTenLIS (OlST6uoTL SHTGLD.

Medical and Destructive

Lowbass notes Animals and Chemistry Diagnostic and NDE

I 20Hz| Iﬂld-lzl l El-l:zl EungHz ’

Infrasound Acoustic Ultrasound

ULt 9.3 () () 660 jemeverIfleme sTeLEMEV
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IOLITT &asuorig6dl 65 (PS&&luomeer Liwsstum(h ‘GCamGsarmlrma’ (Sonography). @\s
smlerr s(mLsmLLI6 aueTTESILEDL TS S(malledr LLhisemsT 2 (eSS sméngl. G @8
&8 eTenorennflSemasuiled LisuGaum| LILIEITLITL 1960 2 66T,

uLtb 9.3 (b) (ii) CamGeormeilymal eLpeuld uLtd 9.3 (b) (iii) $lps© Geinesfluflsy
sTh&sIULL gmullsT auulmplev T(HSSLILLL QUL T F66toTL C&FTE6meuTLILIL LD

9.4 \fstreoremy @IrSaL LIIGETHmeT gmgenn (Electronic Blood Pressure Appar atus)

Wlererem @r&sL LuflGargemen sTerLg emsullerms @USSLILGILD SenTlemLoLiL,
weeflesl () Brm, aflarge L sy (dia ) gereih géwunmamns Gsmsmr®), @rs5s
I|WEHSMS udle| Geid sTHmTELD. BITSS WSSSS6T sTaTTamT Hlene, 9l wnmit
GonEs Hlamasamst gerall LweruhEmgl. aflpCat @ssmallmw tsmar®h @QIrss
IWSSSHeT Hlemevsmi Hlenruiled epeuid Gieveadwoms s, el L 0 BITES I|(LSSH
&MmeNIS6T K6 (S eUemssafley HemL SSME). IjemeugaTmaleoT
urd) gjerey etresflFemawurs (semi automatic) Gawesu®Ld smal
W T8 SessllFmawns Gawsupid &meall
ewll&&s (5 elems Small
WP OjsTey SetTerlFemaiuTs —7 Hemeraygeflsy (7- memory ) Ggwesu@hin small

@hss &malseT WTaD @ITSS JUWSSSMS str meuflsar Cuaugdulle @sw

Ll L SSHNEG Qurmssiul @ sflwrear geralley samsSGHidng. @hs I|6Ta|S6T WTajLD,
Slemmuilerr epeuioms; LGIGaI 1g6b LS emeUSSILGLIEINS 68 HFA D CleuaflGw &mems.

9.5 @&s (pemm GeuliLiblemevlomsefl (Digital Ther mometers)

leadl_L 60 Gl semL Lilerseuin ( Thermistor ) Gurgieurs 2 ereaf(h (built in) gjer&@Ln
sLSSemwud (probes), o sorieyl_ly (sensor ) semeriy Gl&mesr H6TaTS. SI06ILLTE
Ieraflajid, LIHNLLLTS amsuimin swrflssiu@Sng!. walll L el Germsdl
(Thermocouple ) gr&GL sSLSHGaTTR QUTHSSILBID THS Q@ &M ESlemwwn
sTMIS0ISTET(ERLD SIm&mILS GlsmsaoT(HaTargl. @lsme 6(h GlausGaum) GlauliLblsne sTavsmevEmILIS
G&memrLg)l. gjemen K—auems, T—aums.

K-euema GauliLiblsmeviomsaf] 9— gjmi@ev sTevsmevuiley GlauliLiblsmevsmin gyemei® Geldms.
@\(HemESEHLD GICVEOILLITE, HETHTE JIETEISHEMET IATEHGL. 660 lpedl L 60 GG SemL
thlsarseutd ( Thermistor ) wreyld seusmrumISSILLL o staf(h SLSSlsmear Cl&TarL gl SLSser
2 soLhgme Geublmmm ysu GeuliLflemsulomesflemugsmer LiLeTLI(HSS Gaustor(HLd.

@euliflearCerms &, 19efl Lo Qauliuflsmeulomssf] sTHILMTSGL ST&HMSS &(HS NS
oMy QUTHSSILEL SLSEHST CSTHISEG LT, 9|56 6Tmeamils GlsmeTle (h&@EL.
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Imarsg QA flmaflnssiuL, 2 wihs srn Gsmer, GauliuflearGearmsd, el L
Geutiflemsuiomesfludley oylas mLoLl&emasuiley LiweTLbHEIMG.

CauliussemL el L Warsmn 2086 Iarels usrUuulL TS5l
sWM&siUbhEng). JmeTsg) pliLisnL uflsy, QuTmsTaamear CardHsEHng). @) s6mTe migTGauTT
L6VVSTLOM6DT GILIT(HEMET UMTRIS (Lplp &SI,

9.6 610G 66T HLIGETT &l (EEG —Electro Encephalo Graphy )

EEG etstrugy) Lisv mirLoyserflesr Geweouim_enL LleTearmmmeunss 2 (Heurs s, 63601 SL S
LGS&G aPRIGL @ GCuaklmau g muiUTEGL0. @5 eL6Tn aImESWTeT Ll6ITeUTLLS6T
(Electrodes) gjsmailL_& Gametr(herars. ojsmeu SemsuGLosuLIG S, S s6b Ligd (cortical) mmiLo
IPILEGS) sTSTTeTLONS epensTuilsar (Cortex) Fmu@Gin jmas ClSm@GLILsSeT

UL 109.6 (8) sTeusL_ Gy eT6oTE BLIGETT EliymL

1. e gjemev : 8 ssd 13Hz, 20-200uV GeusfiiugHufsir (Occipital region) ugley.
@& Qurmer grmiEL flameuiley gemeser Camermrs). Gummeflsr HemeoLommmL L Ted
@gl6 L0 LTmL(HLD.

2. BiLr gemeo | pmud |1z 14 a0 30HZ  susmir. epemer @kiEGLGLITE jemeoufsdr
IITGleussor S0Hz. fLm | eypemer GewsLECUTE wenmhg WLT | gemavemi
Camhmeils@Ln. @Iudlel, paTusSSSNIn nmid o GO L @I misafls (I
SlevL&@Lo.

3. SLLm gewev : 4 s 7THZ euwy gls 2 eriddl Geusflium’igsir (emotion)
IWSHSS5STe CHTETMID Yjsmev. @15 Hlemevuilevems CHTETMESn lgIll LGS

4. gyebur gjemev: 3.5Hz &) 915 SM&sEHT CLTGILD, HShHETNS QewdU@LD GLTgILD
Gamearmid epemaruilesT LmUILIGS LmmId SpLiLiGSlulle Gamemiin.

1
5 MWW i
{a}

| |
Then WWVUM_NW WA Al A Y



6(HraIdlememrLiL] sTeaTLIg) mLLS6ifler ClFweseT oysmeaTSHmain nmemliL(hSSI6Is).
Heormiigd (Synaptic) o emaf(p @lemsmorliLser Lmmid @&T Geau@dlsaflar o | Gewasamer
660TMlEMETITLILI T (SHLD.

Umewpemaruilest LIGeuN) LGSHS6T, G rdiflursr Gewsgsmer GausfliLbh&gEns.
@5n© Fev gmetrL_ev 2 sTaf(h&sT CaemaiL(HSms. KismmalsneaLilsrsre Gl&wsanimss (reticular
activation system—RAS) @5 “CusivGLssi” (pace maker) (pepmeniL aLEIESEnS).

Pt o |

WMWPMWWI
%MWI

WWMWI
Deep sboep

] B ul

uL109.3(b) EEG gjemev auigaumiser i@ Gurs)
EEG ue auemswrer el Crmisemer gyrmue|m, ey Grril o @em@L
eLpsmeTLILGSlemil Crr&sain LisTLhEmE.
@nGrmuilsor allsnareursy HIDLSeTL 9Hle WSS 2 o _TEng. @& CIrlip@ser
(reticular) Qeweoum”Hipsmmuliley, swmeflssiLbhSEns.
@\ suemsILT6T 6UEIIL|S6M:
1. Qumrgleumesr suedlii) (generalized epilepsy)
2. uEd suedlliy (partial epilepsy)

ek

UL 109.6(d) Gumgieumser euedliL| gjemeveligaild LiGS) euedlLiL |MEVELIg ALLD
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9.7 Qs (pewm (Digital) X—adlige:

lpofl L6 X—-&&IT @ubdlrssle, sm X—adii @Gyl womid X-s&ii @& (driver)

LI LGdlaer gL RSN mH&EL. X-sdliast Crmurafluilsr 2 L sdle sarhiman GUTE), ihs
2 (heuSems Lileeormed o 6Ter Gaogm UL Nig&H@Gh. fov PSS el X—&SiT GLpmil
& OULHSSISNG). G @8 2 HeukismeT gpliie| Gsiig CRT gmruis Clsifiu meais&ng.
lg8BlL"L 60 G&HLOTT @B 2 (HeUSMS GlLM) 19l L 60 emEFMEHSATTS LMl emLISeLIT 6arflufleb SL_SS)
epsuid (PSS (Main base station) sLgg16mg.

W&Sw giemoliy (Main base station)

X-sglif @urmi @ussan, sLOUUOSSD Csl&ng). muSeUm Gl euflurs
lgofl” 60 GasLogmayLetr Gsmiiy Gamerémg.
slger HL(H (hard disC) uLmigemar M GEwLOUT 19M&Ts CaLilsg) emasSng.

=l |

B

Digital Camera

9.7 ol L0 X—&Hifledr SLLLILLLD

Imars5g SLOUUGOSSH pemnsamern 2 meu Ggafleiinsrs GgmLiy Gamersr
C&LISmG).

2 (HEUmIGEMET QMGG Siger Sllge (hard disc) Geafsg), @memeaiu L. CRT
Slenruiled X—-s&t 2 meumigmsr ST (h&lng.

Key to Lattice Solutions

[LatticeSc || ispPAC || FPGA || CcPLD || Power Manager |

LILIGBTLIDILD &7 S 60TTRIG6IT:

WesreoriL” L &b (lattice sc)
FPGF

LOl6aTImetT LIS

CPLD

NlstreoriL” L &b (1attice sc) GlawevLm(h:

lgofl 60 (psmmuiley CCD- 2 16t QgTLTemL Gl&T(HSSHMS.
seofliumid GogmLemr Chres GeTLim Glsmer.gi.
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LILLIGBT & 61T

LevemSUTleaT LITLIMLIS (&mm&Smg.

CML CriflemLwwirs GeugmLetr G&mLisnu sTLhSSISHms.
G&wedlsr CrrSHmss GmNESENG.

2 wihg SERDES G&wev, gysowlifsr sr&ms 9dsiflssns.

isp PAC GlFwsouim(p:

CCD gL &L ifletr QeuliLflemevemil UTGISTSSMS.
srefliumig Gesrm Simer sL_HILILTL mL& ClsTsuoTL_g.
Gevarr emL_Guimgstr (pipeilsd — life flag 2_erarg.

LILLIGOT G561

* QREsSMUGLS Warar L s OGS sufliurs Hnns Cawe menL CumSing.

lgadl L 60 GlauliLiblemen gjemioliL] GsmenorLg.
H-19f1sp 2 L 6tr eTeifli Q&mLrismu sTHLHSSISHMS.
Gouarflev 2 smer smLGm( — soLGir(®) mmiuT(hsemar soer GEl&ms.

FPGA QaweoLim(p:

supssLomenr DSP, FIR wmmi 1R euigliLimesr
ADC —2_L 6t QgL
Gerg L sy (Gluelogic) : Hemereaummmed QST

LILLIGOT G561

steflgment eTeflgmen Sismeu aupmiGSEInG.

Ges @ (pemm (Gluelogic) 68ms 988 Caissms SmHangl. 9H0as s HLILGHISSILD
(buffer) GosumetaremLo.

LeVaLemS 2 WWiiThd Glawey Gamssor. MAC (Multipliy & Accumulate Primitive).

DSP eypeuid Geusifluii_emL gilalLbhSsSng.

@wss -l (On-chip) PLL, Crr&mss sLOLBhSSaID @il @)memTiiLS T &6 LD
2 6IT6T .

CPL D Q&weoLim(p:

CPU 2_hg1(bus) flemeuwmser @i dr&Cam® sy Gsmetr(herers.

LevssmSILITeT Hlemeare & GsmLiemL, ORT42GS &n. () GgwsuLi(h&g FPGA wmmin CPU
2 L 60T 67HLI(HSSISMGI.

SDRAM Q&L L.

LILLIGET&6IT :

DSP, CPU Q&weurleL sr&sHmsEn Hemasst (wait states) @lsusumiosy
SPBILOSSIH DG

ueuglemm (Multi-port) SDRAM @iptiy @leveurs @lussin Gaisng.

FIFO Q&wsdl L mmid sseaie uflombm w&iLsEn&sns, Camssa|n, QUTmSsan|n
C&LSmG).
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LilsirHimetr Goeumetoremio GEwsoLm(H:
I|emer& g GlFwsum M@ CemeauLme LlsTSHMemetT aIpHIGSHMS.
LILLIGBTS61T:
o LeeSUTleT LTLMLS &mméSns.
* SIEMS 2 TSSHIANSI.
¢ GausfliLBhSsId Crr&ms GmnsSHnsg.
9.8 mrGeumm Ggmflsd B L (Nano technology) Lmmid LiwesTLIMH\S6T

ErGerm @smfle I LD &mEs0rs “Hréerm I LD aar ymusslubhidng. @&
Qummerseaflsr gjaTeme, 9| LHMILD ELPEVSS M) JjeTalNE SLHLLGLISS QST HI LLMESLD.
@Ihg I ub 1 1psev 100 susnr o smem BTG gl Gummerseflsr gjesg sTemgsf s
sLLemwlsnu Gl&mer(h aumSns.

BrGeorT Ggmflsy [I L FmLiL STS6TRISEHS&TS aNfleuTSSILLL 65 LS pLpeu&sn n)
swslLewlle gemunhg @ ouflu Hmuusmss OslgsTarg. @nhs mrGerm
IlereCamedletTLie 9eminhg 6(h LS GummstasT ChiflmLwwirs gjam geralls sL_HLLGSS
CerdsslnHSng.

@Ihs Lgu Gsmfle iU eT&IT sTausle meus GUITL Lpsow THLIHISSID. @hS HI LSS
2 (HEUTESLD CILIT(HETSHEHLD STHETRISERHD SS II6T6| LILGTLTL Ig6d 2 6TETE. 2 SMT6uurLons
msglai lsreremiailus, 2 uflfl @uibgrailiue wHmid 9 mme 2 HaIT&EL.

HGmT aumsuiley, HrGsrm Gsmled B L v yHw Gsmfle B unigmann &L
Q&SN Gl. YmenuTalsT, hEsSSHaTsm (toXicity) woHmid snM&EsLN allmara|ser. @hs
It Lfibglenm Cl&ILD & &8 EmL 6T GLITL igemill sTHLIGISSIHMEI LHmId Seofl&SimiiLsemer
seuefl&g) mrGsrm I usSnE smarmeflsSng.

-

UL LD 9.8 (8) (1 &S LomerT HRsSSler (100) ComLm &L emioLiL,
se1Gleurm(m, Senfl gsmmiaflsar gemlienns s (h&ng.
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6( BGeorm LBLLiT (NM) eT6aTLIS) 62(1h LilsbedliListT 9js0eug 10 (LpsSeL 9 euEmTLIIE 2 66T 6(Th
ETGeTT GlgmLled BI LGSl LwsTLHILD v 9|6m)IE (penmsaTmelsT, SLflmng Gosv (bottom —up)
eSS & MG 0lsmeaTamsuflsr gjelitiemi uilsd GILTHETSET LMD STSHETHRISET WTOJD PLI6VEEn )]
Garumgemer Gamer® Srearms6a GCaudluiun iy &L 6H Gardlearmer. whemmm
I|5m)& (Lpsommssr Gosdlmmg S (top-down) (pemmuiled BrGerm GIUTHL ST sl L SSle0
sL(Wum® @lsusmosy e(m, GlLifliu o suaremio fHlemevemiul Himia|Smg.

usLilesflsroLisoLievsuiflear C606teorm LSSITe (buck ball) s sufiBL SHrs Smiuesr
I|EOLLILITET 9|NcbLi6VsuIfleoflev o 6mamg)l. SoLjsvsuiflesT o 6imem speuGlaum(m LGS 6 (PSS
&meurs BrGerm GlgmLley mI U @GemLufler S aumSEng.

BrGenTm B LiLwesfler (P& smSE “ There is plenty of Room at the Bottom™ ersarm
SemeuliLilev, 1959—1b g 6t67(h) lg FLOLIT 29—60 &TEVGIL_& 6T60TM @_SEl6L L5 |Glnfl&a @lwumi ey
ol sLL Sl fEsil emuSesrGuer (Richard Feynman) eteorm @lwumiilied eevsyisori
6TeaTLIEUTT6Y GUELILIL L &)

IJ|SHEOMGLD. STTL6T — SMTL6T @lensmrid Herd 9jag @@ Iamieilse 2 srear
L& an misaflsr @lem_Glausfl 0.12 (pgeb 0.15nM gy G Ld. @& Caim) nimsuTlsh 2 uilifl GlgsseflsT
Lh&& SN 2|6T6)| 6TEOTMILD &n MIEUITLD. DEMGTTETOTLON S LTSleflLmaileT gjare| 200NM o) @&Lb. GLogyiLd
mrGeorm L flsor gjeremey, Lihlemit 9Hlev 2 6mem e Fliu H60GTH QUMD IjeTouTsHE
&n_6UITLD.

ueellgwrear @O SMHSSHSHT, @HS GMNESUIULL  I6Te|lpammuis
GeusfliLGLslLBHEG!. @Sl esrmms LsTaflufiws—@uunSiruilsy ellensmelssT LHmID LGS
@ Slreilus ellenera|ssT s mib &HS58 “LE&GS—Ilarey allemare)” (Quantum size effect) M Fin.

mrGeorm gjerallsy Gsmm&sLuL L Gummerseflsr GleusiGaim ListorLser 968 Gl mearTso
@urflin gjemaliley Gsmeir(h SWrflSsUU L Q@mhdamenthg UsLstarm(h sl lLhi&nsg.
2 gmresrd, 6efl 2am(heurs QuTmeT HMHGLITE) 66fl 2ar(himeayd (Copper) siger Gumme sTifld
(auminium) semurs GumrmsT sepwn (gold), @lemaGliusisumd BrGerm GlEmLfley KL LSS
TSI NS

meferr Qewnsms Ceuglufiedlsy, kg e(m JjsmmIedlaid 6(m Flnli pLPES Sn M 2 (THEUTES
Wlewjd eTeoTm Ysmaflemw gemLhglsTargl. @hs S auflpammser, GleisGaim wmhs)
swimflinlein LwesTLbhEmE).

eLpeuS&nm)| HrGeorm GlgmLfled mi LD, mrGsorT B LG LweTL(RSSID GUmmimeT T &emTsy
“epeud s SWTl” gemussLLOSngl. epadsn n sl KrGsrm Glemfls i L&sL 6T
geofl sl Lenwliemu HUBhSSEHNG. @8 Comauwumsar sLmwlille @uwhSirm s mer
fllg aEMLSSHIME). HTGerT 2 MuSSUTe0 2 eirar swmfliy &mSsrearg Gamiiser geofl&mii
@amfley Bl LSHOBmHg Csaflours CamubBssiLBSng. G @smea mrGerm Ggmifle
B uSSHe 2 nusSlemw CFiSng. gemanTealeT, STiLeT HTGsTT @il wnmd Krésrm )
@um(mLse.

LIGOTLIT(h&61T

91818 LweTLIT(HS6IT, Flev sTauemas6T GlmeiTGL LILGTLI(HSSISTMEDT. “(pS60 Sme(Lpsnm”
(First generation) GeweuBhSgin HTGeTT GUTHL&6T, L L Teflun—emL - &Hmadh 2 erer
tgifllu s&linemmey Gum@mearms (Sunscreen) LwsTL(BSME). G 9@ QUITIELSsT WLHMLD
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2 soore|LIGILIT(HeTSeT, SmiueT LmGaummienn algaid =Gsm mrLm (gecko tape) 2 mus$Hs @
LwssTLOEIMG. Flsveurt (GleusafiLib) 2_smra LiGILTHeTSHmsT SL(HeugmaLn (pack) gisufleEm& @)L,
Grmil Oy wHmid ofi (K 2 uGwrel ur@marTaan LWETUOEING. SISSHTS o) &mE([H&ST
tgifl emmeyt GummeTTsea|d (Sunscreen), Um L, &&&eT, Guufsiormaea i, Qeueafluilsy gjemLouwin
Br&MeeEnhe@ Leliubin ameaflas gu&éan whmin Sifwn (cerium) gy seme@ erfelummer
aflemeoniu ST LD LiwsoTLI(hiSl6TmenT.

BrGerT I USEH6T @ PSS LWETUTLTS, LaTaransd gemmuie LweTu@i
MOSFET- 60 &nfl mrGeerm sLgdlser ~10nm FerSlev 2 erars. @Ini@ sLSSS6T Lhs&Smiu
wrGeorm gjerelley 2 sreargl. SHGLTEMSIW HTGeTT GUITHETSET G0 FHULTS amsLiley
surf&siu@&ng. o srrerons Heoeuflar o mrGerm Gum@msT STayemy (Snacks)
swriliysemer &eor(h g SGi6Temg. @& STy FHUGID STHETHNSMS &Wel &G&&L
Qewwrwtat Gmmnsdlng. Guain Hoour KTGarm G @ ser. UTsleflinismer
femoliLbhSGLmeUSaTTS STiUeT QUT@HsT LRSI STaurhmgamsT FlamsLlusnsL
LweTL(HSm ).

afleur & eI
|. giflwmer eflemLemws CaikoisH
1.GmmuilesT SemmemLosmil LIL LD Llig S81SSTL(HiD &(medl

3) &lig.60Ga 60T P2 LLHSSID Sl

@) miemyuiired smell  F)ECMO
2. e 19 Geuiwl Crmuflstr flemevemiuis &L (HILILI(H&S6MLD.

3) @\SWCHLI ILDEHSET SHITLTEN6

@) ymmICrsmi i) 660l Crpmiil
3. @sIWSGIL smeugemar LilsTsrensullrs LTHYISS D &mell

3) eI L e X-&&IT small I Gauiurblensunmestl
@) lersmrsml QIrSs SWSHS HG 7)) ECG
4. wesflgeurmey 2 srriLI(HILD HISSEGmNES ELTT Fastorl 9smeuliled sTeusmev

9)) 20Hz 3y 2kHz (@) 20kHz ) 200kHz
5. 9L S6|6u0Tip60T 69(h (LPSHESIL LiweaTUT(h)
3)) WerGrelzm PSS WSS

@) @sws Camemmm) ) CamCeormelyma
6. LilstreoTemm) @758 LNGaTSHmens smalluflsr gemaih el

9)) QUL LD 1) FGINLD @) Glgeuain iT) [56T6UL_L LD
7. 6T00&LGrm—6TeaT & SSLIGATT Syl (EGG) eTsorLIg) G&weoLmemL LblsaTsITTMMEVITS
WIDNISS BHEWS.
3) @b S)eLpEmeIT @) mmoy ) euufimmILEGS)
8. LI glemev 6TELEMEVEDILIS GlSITETITL 5.
3) 4 ypsev 30Hz ) 4o 7Hz @) 8 s 13Hz m) 3 yge 3.5Hz
9. mrGeurm mIL LD sueDT HTGITT 9udled CILIHETSHEMET Alp e IEMLISEHIMS;)
3) 1-100 91 10-100 @) 1-10 i) 100-1000
10. snGUTsmSIL HTGTT HI LSS0 FTSEILLOTET 66TMITS sperfl oem(h\(meumrg Gum(meir
sparfl oer(H\(mHaLD CLIT(HETTS 2 6T6m S
3) SISSEHTSL LN TN @) smisLD i) 9jeiLhlesfliin
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1. @@ e eungensullsd aflemLwiefl

Crmufl Grmudlesr i@ nlemw gl LwssTLbILD SmellseT @ITetoT(h &nml.
sTevarL_meruGamL smeall wmrmeo sTLIGUTS) sevor(Hlilig SaLil L &) ?

ECG allfi5g18 s-m).

lgadl"L 60 GeuliLblsmeviomsflulear @@Gmaasmu_l TSI ?

. BTGeuTT LILGITLITL Lp 6D (&H6D S(hSmSS Sn e wimr ?

g wN S

1. epfim euflsafley aflemLwerf]

1. Lhl6tT6uTETn) LO(HSGI61 FTSHERISET Fleueunenme Tnm)

2. &lig.e0Ga60T LiLedT @)TevoT(h &nm)

3. EEG etstrmimev sTedTenT ?

4. EEG —6 LwetL(hd mmetT(@) 6S1SL0meeT 9|6meusemends &n )|
5. 1990l L 60 X—&&IT gysmioli LMl &Sm)

6. mrGearm GGy K LD 6T6ITMT6L 6T6AT6OT 2

V. 6 LSS jerailey aflenLwerf]

1. ECG gjsmiol1 steusumm) Geweon(&img) ?

2. &lig.evGaer Gawsoum snL afleurfl.

3. gjeuLgm — sajetor GEwesL(d elsLn s

4. EEG ereorGamgemesmwili Limndl afleurf]

5. 1ol e X-ad smellulsr LiusTsamsT QSmESs s»m)

V. @rstor® L&sEIEHSE Wlsmosw aflsnwierf]

1. mTGeorm GlgmLfley mI LD LMD 9 SHeor LiwsTsemarin ellifleurs &.m|
2. CaemId MT6IT() 6LMSILITET Lo(hS g6 LilstTerTsmn)| Sm&Hemigser LN &(h&sLms afleurf]

aflemL &6
log 29 37 4@ 57 6.9 7 8m 9 .9 10.9
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ol eSleormggmeir

LE\6OTGUT G ST E560TTRISH6IT

@miyid : 3 Loewaf] &HIIGILeTTS6T: 200
LGS -3

steveurT eleTTS8(EHSE allemLwweflse 15x1=15

|. sflwrer eflsmLsmw CamBEsOSS! 6T(LSIS.

1. 6(Ih VTedl&860 &M, @ITetor(h @605 eLpsaT)—66aTm)| LI 6TETITS6IT ELPEULD En-(h&6M6V

C&LSmG).

3) ojeorsnLle 3 (P& LIy ©)) @soTeur LIt IT) SLplLILITeoT

2. 9IrGleustor LisvorGLIMM 2amilufleoT 9T GlastoT smaemaUileaT sTommH Gumey LommLI(HILD.
3) 9&rGlevstor 31) Yemm @) 9560 ) 655 &

3. L5 eteflemLoiwiment surGlearmed] symil LGl

9) Slfleroev e7mll ) 67. 671D, 67MLY @) 67511 611D, 7ML FF) @My eymLdl
4. aurGleormedl sTmflemi o6 GlFISGID auisafn sS5sLTE Mhs alle b arTailge
T LS 6TeoTLI(HID.
9) 2 WTHM LS <) 2 Wl geer UWS
@) eI Gl ® QewhLGSe /) G6omiks 660l LS
5. stusLrmenr ST Slevrufled @I LOHHS aeLTSAID aIHHS BILLTSA|D  oaT&HsL
L(USHES sTeaTm) Gl

3) amflamer_s suGsefin 1) Olaurig &&60 sGsfimI
@) @erL_Gsur(h) evGaenfim ) Hl&@euetTelien 6nGs eoflms
6. CCIR-PAL — (psmmuiled afig G L' smL 986010
9) 10 MHZ g 1I5MHZ (@) 25 MHZ /) 5 MHZ
7. euetoTsnnT S0l TS ST & LIL&@GLpmuiley STOVSLITTET GILLITSSIS6T LILeTLI(hSSLI
L\ SleaTmeur.
9)5 o) 2 @) 3 m) 7
8. mrLm udle] smadlufley mrLm 6T60TM GILIT(HETIT6D o)) 60T &I.
3) Gy ) SISSHETSL LHNID GHLDL Seveney
0) si5zHTS ) Sjevitfilenfliid
9. GeeGumer summidl euflGL Guad spedliumerrgy) LGley Qi (b |MEVSETITS
LrpnULGSnE).
9) Lhlear 9jemev 1) urGlesrmedl gjemev @) ep6rfl Qiemev ) Glgailujsmant 9jsmen
10. 9s&flaly SSNT eTeTLS)
3) esfl&ssr gy WeTemhs eeflésait
@) surGlearmedl gjemen ) 661l jemev
1. semfleofl glaomer Geiigaamarn Lsmafl aflurmisemsmio sT(D5818 Ol T6T(EmLD.
) sLOLGSE gy HmisE @) Geafsg) ) OfiSs
12. GswmensGamer emasGudl (Cell phone) sm&sLors 6T6OTM)|  S{6MLPSSLILIHILD.
9)GaL Guimeor 31 Gl&ed Guimsar @) Glomemuey Gumesr ) UTEHE LTSS
13. seuflesfluflsv ALC @&y CU ugdn Garmg 6T60T oS SLILIMHSDS.
I)as6uflg eryemenrs GlFwssLn 91 SLEUUT L &l

@) eoow& GEwesLn m)flemeTeusLiLE
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14. prnm gyemioliy epedluTLiflev 2 NuGH QFISNnE.

)Gy G gjemev 31) e G 9jemen
@) em&GrmGeausy gjmev ) Lr(HGsL 9jemev
15. smGUTEmsIL HTCeTT HI LSSl FTSHSILILITET 66TMTS sarfl ear(R(meur LI Qum(meir
sparfl oer(H\(mHELD CILIT(HETTS 2 6TET S,
3) SISSEHTSL 3 Smiblyin @) smsL ™) Qevibleafliid
1. eiflgp eumiSemsuiley aflemwef] (sTbevmr afleorTs & EmEELn ) 15x1=15
16. eLPEITN)| 66MSs Losblg smeuLIGTL L T&eiflsar GlLwigsmer @M.

17. SOTSATEHSI0 IMUSSLILIMHILD 9y soor6lL_6orT 6Tg) ?

18. W&edlev 9 eoorGlLsormemen Sever(blLilie S eur wirr ?

19. Llbnr oyt Glevetor 6TaTMITEV 6T6DTETT ?

20.  (erGumsE TetTMT6 6T6DTETT ?

21. UL SGUuiled THsmaI 6508 T(hissT LwsTLhSSUILIbh SleTmen.

22. 9|56ILNE &5 6T6OTLIS) 6T6oT60T ?

23.  @massLiger Gausid steueumml LmmmULI(hiEng) ?

24.  Gemmbd G Lisefler @mmhsg! TéSeme sedllILmsTseT LiLsTL(HSSLILHSTmE) ?
25.  @yetorLmd Semsupsmm ( 2G) GleeGLmeTeT LILGTLIHISSILD (LPemm WTg) ?
26. QY-@r oL snlSOSTLT (PomnsE @\ 2 Smremrin &

27.  @Wrsor(h 2 smaf(h STSHETRISEMETS Snn)l.

28. CPU, ALU -aflaurfl&g 6(ps

29. (WL 6T6ATMITEV 6T60TEDT ?

30. Gmmilsr gMi@nlemw it 2 e smellser @irer(H S ml.

)
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