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olailll dyilii daljll cinlaw 4.7.6.2

digliall cillaw glc Aaioi alalac

abhell aMaw aldayh’

3.6.2
4.6.2
5.6.2
6.6.2
7.6.2

8.6.2
9.6.2

daopll Jilall Ghiollg SW gJl dordog 5513l

aMlngall oludil j5lgh ealio
(RAM) o lgrirell Jgngll 8y315
(ROM) (dlgiiiell Jgngll 81413
hda selydll 1.3.7.2

PROM 2.3.7.2

EPROM .3.3.7.2

Jinla 8541

8y51Al uuwgi

ya1all dnlall glgilll
FIFO.1.6.7.2

LIFO 2.6.7.2

drublioallg drigall j5lgill
CPLDg SPLD :daopll Jilall ghiall
BpuAll LAl

1.7.2
272
372

472
572
6.7.2

772
8.7.2
972

FPGA daopll Jildll Ghiall .10.7.2
daopll dlla dydhio aloy 11.7.2
aldyhill 12.7.2

alssssall dyalitl alyig Sl

AbyATl dyAi
(Mg juia Gdjdo
SAIRC aliasio
uinlgs uddo
SAILC abiio
Jiwjs addo

1.8.2
282
382
482
582
682

7.2

8.2
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dplwlll dyaggill yilgall 4.2

didalgi yilga

adgill Ghiall yaiy

NOR g NAND cililgul dolell dinlall

NOR g NAND cililgy go o dalgill Ghiall
dpauill aljlhdll aly didhiall gilgal Jiodi
drahiall golgall

drwlwlll golgall .1.6.4.2

dyjlgioll dyilitll golgall 2.6.4.2

Jronill go dalalll algai .3.6.4.2

alijlaoll
padill da sjanl
Bl

1.4.2
242
342
442
542
.6.4.2

7.4.2
8.4.2
9.4.2

jgopl aillgao .10.4.2

Jlll alsaeo 11.4.2
ebadll 1242

aldyhill 13.4.2

ulidgallg Flip-Flopsg Latches

dpulul p1alao
Latches

2liall go (G|l Flip-flops
Flip-Flops J dilioumill jailnAll
Dggi 2541

JK ggi 2541

L§Abﬂl Jdiwoll

pdiwall

555 ciagall

alaphill

1.5.2
252
352
452

552
.6.5.2
752
8.5.2

dugliodl crMauwg alslaell

Joljiall pell saell dadag
goljiall slaall dayhg
$lni 1262

ilii 2262

1.6.2
262

5.2

6.2
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alg (eago wani juy 1.3.6.9.2

dlolall dagoll ga pinill piy puy 2.3.6.9.2
cc/cc allgao 4.6.9.2

Joiwoll jlLill ce/ce Jgaall .1.4.6.9.2

galyl cc/ce Jgaoll 2.4.6.9.2
wuilell .ce/ca allgao .5.6.9.2

dayjoll dagall Jgro .1.5.6.9.2

PWM Jgao 2.5.6.9.2
il po ca/ca allgro 6.6.9.2

coh /4l p427.1.6.6.9.2

Jghll ga panill 2.6.6.9.2

eupitill drigagaall alusyill clymsll algi 102

duigngpasd!l duwadiill dalhll plaj aligbo 1.70.2
dpuaiill dalhll o4 dordo 2.10.2
diigngiaall duwoudill délnll alitio cayini 3.10.2
[aily dailéd aldyhi 1.3.10.2
d4uill dlniall alayghill 2.3.10.2
aloglooll phil dyinill dyidll pnlic .4.10.2
dpulwll ailnall dpaaddill dall 1.4.10.2
duwadll algllll 2.4.10.2

ahioll 3.4.10.2
alylaul ¢lgil ¢ilaslyall 4.4.70.2
Jgaall 54102

d4uiully dlniall aldyhill 5102
doadiall 1.510.2
dauilly Jaioll digng@sll duvaddill dalhll plAi pnlic 2.5.10.2
laubung d4uill dlniall diigagiasll alitioll proni 3.5.10.2
duodd déaa proni 4.510.2
wilioll (g8 daorall Giliiioll proni 5.510.2
clyadll ¢4y go slitiall Jelai 6.5.10.2
el 63gag dlainall alilfhnll Jilai.7.510.2

Hjleallalyj .7.8:2
555 c1dgall 8.8.2
Jiolll gaill glc dyloell 1.8.8.2
Jramrl é;bﬂl Jiaunill 2.8.8.2
aljlall 3.8.82
duilull BODE alhhio .9.82
<ol 1982
dlayall 2.9.82
Jignill waillhg 3.9.8.2
alwAlellg jgimplill allgaog jgimplill :dalall aliigyiall
doadall .1.9.2
Jgaall pgarao 2.9.2
allgaoll glgil 3.9.2
allgaoll caungi aloleo .4.9.2
dyjga o)l .1.4.9.2
wiojll Jlaall Jiiai.2.4.9.2
il Jlao Juini.3.4.9.2
dalhll cillngo oluiil 592
lliall pniell 1.59.2
duilitll alolonll 2.5.9.2
Jgiwplill .3.5.9.2
(GTO (Gate Turn-off Thyristor .4.5.9.2
(BJT (Bipolar Junction Transistor .5.5.9.2
MOSFET .6.5.9.2
(IGBT (Insulated Gate Bipolar Transistor .7.5.9.2
alannill joiwall juill /3ajiell jLill allgao .6.9.2
eyl pgaraoll 1.6.9.2
dinnio ¢ cilogéo 2.6.9.2
Alg (92go wani jua . 1.2.6.9.2
dlol4ll dagoll jua .2.2.6.9.2
.dog4no cilogdo 3.6.9.2

92



23laill cang .2.5.3
allnill oa jlaiill dails dyhi Guhi gle Jlio .2.5.3
diagall nilnall dyilgiell alilagll
dyilgiell dilooll pgado 1.6.3
aliloell catini 263
Jgtuipll gguilnalil 3.6.3
dy\laiwllg alill 463
diagoll alhuwgiall 5.6.3
dngeglll 663
draghll pilnAll diilghiell alilaell
dordall 1.7.3
dalhll dalis cah 273
délhll diaghll dalisll nilna 3.7.3
dldlill blyijllg 6pxdll cagh gy alalell 3.7.3
ailnall dahilllg alylill
allilll g dordo 1.8.3
dohilll g8 doxdo 2.8.3
dohilll 0 dpulwll pilnall 383
drhall 1383
dojll ailiill 2.3.8.3
dnnull 3383
alill 4383
6y51all 5383
wlbeilll dills 6.38.3
dyilgriiell anlasall aly dhall doilll
dghall dahilll aluwlwi 1.9.3
dyilgdiell aljlill dihall dahilll dilaiwl .2.9.3
diilgsic clngn ald dail 3.9.3
plaill dilaiwll diaghll pilaall 493
&)1l dajag gealaall clngall Glhi yaye .5.9.3
clagnll jano dadoi 693
LTI dalil
doxdall 1.10.3
dohatall diiojll LTI dakil 2.10.3

6.3

73

8.3

93

103
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clyadll dilaiwl alwld 85102
sliltiall (g4 dyjloallg dollwll 9.5.102

dihall dohilllg dyflguiell aljlslll .3 6aagll

ddlainlll diphi 1.3
allainll elha ddloialll pgado .1.1.3
dldiwall &halllg @byl Jlaiall 2.1.3
Bayes diapo .dulAll alleialll dyai 3.1.3
lgip ahlial.dsjell gylaill 413
dyilguitell alpeiall 2.3
ilguell poiall caypei 1.2.3
dylloinlll cileyjgi 2.2.3
dpuipl aleyjgill 3.2.3
duilguiell alpoiall Jlgy .4.2.3
wilguell poiall allhnl 523
alalgall waillhg .6.2.3
dyilgiiell alaniell 3.3
ilguell aqioll cajpei 1.3.3
dyidioll gijgill 2.33
dutolall aleyjgill .3.3.3
dingpitall cileyjgill 4.3.3
(HHeio Ju ohAll hLill 533
alpeiall yeio sophll gijgill 6.3.3
dyilgiiell aliloell 4.3
ladngg diilgutell diloell cayei .1.4.3
ghdioll gojll ga diilguell alleell 243
jotuall gojll (a4 &jaimall dyilgdiell ailjlaoll 343
dilill alleell 4.4.3
dpuglell ailyloell 5.4.3
cagijlo ailyloc 6.4.3
allailll ga JUjlll dyhai 53
doadoll .1.5.3
drulul pralao 253
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drailallg dialuwll cilduil

4G g 3G g 2G Jgoaoll wilall aloaig cilduy 1.8.4
5G Redes.2.8.4

alapill ga golll

alllnill ga golll guwl 1.9.4

Jangll oé p4aill 29.4

dahilll gol 394

paiill ple alulwl 4.9.4

il gdgill 59.4

il 85 oL goll cllgSgigy

(VPN) dunljialll dnlall aldwddlg IP glof .1.10.4
SSL/TLS plxiiwly cugll glof .2.10.4

8.4

9.4

dadyll dokilll .5 8aagll

iguodll eayhgll pyhiillg dpulwill pyalaall
dpwlul pyalao 1,15

Higuadll sjanll warhgll Jasall 2.1.5
dllll dol pgado .3.1.5

JiguoAll el cayngil dpwlwlll cloleall 415
Jiguo4ll cangl draralaoll ciligimwall 5.1.5
alliiiwll 6.1.5

dlll ggiwo glc cilogloall Jiiai

doxdall 1.2.5

wgnill gpye 2.2.5

(ASCII) American Standard Code for Information Interchange jopl .1.2.2.5

Unicode jojll .2.2.2.5
algnll Jiiai 32,5

byl Jyini 4.2.5
dyhaill jgnll 1.4.2.5

alaaiall hilh 2.4.2.5
givall Juioi 52,5
dradyll alibyl Juiai 6.2.5
danllalacll Juiai 1625
draranll slaclll Jiiai 2.6.2.5

1.5

2.5

LTI joiuall cidgll dakil 3103
LTl dohil pilna 4.10.3
dunlaill allsleally dagngall dakilll 5103

il ele Jiguadll alby

cupiillg aldpil 1.4

Jgdgigpll iy .2.1.4

allgagigpllg adgaill .1.2.4

SMTP g FTP ailoay .2.2.4

DNS doxy .3.2.4

HTTP Ji2uii pigai 4.2.4

HTTP il aildpuii 5.2.4

dordiall cullwlll 2o Jelaill .6.2.4
aldoall gy Jolgill 1.3.4

SCTP g TOP : Jlnitll aagall Jaill 2.3.4
ojllg pilgall Jasii . 1.4.4

(6v g 4IP)v Jgagigy .2.4.4

angill alojjlga .3.4.4

blyjll ddih

l@anig elhalll cais aliidig Lol dah 1.5.4
allgagigpllg saeioll Jgngll hulgy 2.5.4
blyijll ggiuo digic 3.5.4

LAN cil4uds

daull ¢lgil 1.6.4

hiljillg dapill ynlic 2.6.4

IP digic

Subnetting dicyall allanillg IP digic .1.7.4
HTTP wlh :dolc daol 2.7.4

24

3.4

44

5.4

6.4

7.4



2-CODE p4aill 6319 6)g .2.4.5.5
2-CODE J (gué J4dy daopall panill 6319 proni 3.4.5.5
alaliiiwll 555
Spidll laallg Jalaall
2JAallg Jalaall pthii 1.6.5
2Lall/ Jalaoll Juodti poly 1.1.6.5
2Jlall/ Jalaoll Agliall dalleo .2.1.6.5
2lall/ Jalaoll Jai alidi 3.1.6.5
dpulwll byl J5La 265
suuall 365
Hguosll jlanl glall J4iall 4.6.5
PICs g déydall alodaiall
doxdiall 175
déapaall alodaioll duulwll pilnall 2.7.5
PICs  drulwlll pilnall 375
déaaall alalleallg PICs g ddyaall alodaiall gy alailiall 4.7.5
Jlediwll 8jasig ol @lilill Jaoll
aljlisll cliy 63lelg aligell Al 185
wodll olilaill Jaoll 2.8.5
délhll allghog jlediwll 6jaal 385
dpwlwll dragll aljlill dalleo 4.8.5
il olilaill Jyall dpubwll dolailllg jilgall 5.8.5
dasanll paniall plii daop
alihiig gigyiallll plhill prani 1.9.5
dsilao algal plaatuwl Guaall p4aill als dodyll dohilll pghi diy ugsi 2.9.5
Gudall pAniall Jud o dorituoll dolll cang 3.9.5
Guaall paniall caillhg daopy 4.9.5
plill gilaill gronill 5.9.5

DSPs g FPGASs :doadiall diadyl dakilll .

splll dordiall dradll dahilll cang 1.10.5
FPGAs J duulwlll yailnall 2.10.5

6.5

7.5

8.5

9.5
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wydill 12625
dnla alllh 2.2.6.2.5
alaliiiwll 725
Higuoall Jac draral ghihAill pull
doadall 1.3.5
Aleall dulalall pnliell 2.3.5
Higuadll lall elsUl Julwi 33,5
alall alaglei syla] 4.3.5
jadll aloglet 8)la] 1.4.3.5
6gall cilayleig diiyigyl alalléall 8jlal 2.4.3.5
alelhailll 535
alliiiull 635
ol dolg dllll sgiuo (gle jiguodll cang
CISC g RISC cilalleo :doadio .1.4.5
2-RISC: CODE pllooll 2.4.5
2-CODE ciljpo .1.2.4.5
2-CODE J dllll dol cang .2.2.4.5
2-CODE dlll doly polpl eliivi] dinaio .3.2.4.5
2-CODE guoaill ol cang 4.2.4.5
(32-bits 1A 32)lIntel cilalleo :CISC dlilc .3.4.5
Intel dlilc (o cilalleall jghi 1.3.4.5
86x80 ailalleall dlilel quwlwlll J41all 2.3.4.5
alyigall glgilg alogloill Gruiig wibyill 3.3.4.5
86x80 cilalleall dlilel duwlulll ailogeill gajo 4.3.4.5

64101 gdgo jang gonall wilaagi.53.4.5
alaliiiwll 4.4.5

dntonig plleall pihii
2-CODE plloall proni e dordio 1.5.5
2-CODE 2lleally p4aill aljlis] 2.5.5
alilyl dlleo 813 proni 355
p4aill 6a1g ploni 4.5.5
@183 JAsiu daopollg drdlull péaill alang 1455

3.5

4.5

5.5
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Jiaeill clag granill 1.3.4.6
angill 2.3.4.6

sxoiall Jlull 3.3.4.6
alhyall

caungil

albylall glgil

446
546
.6.4.6

dihall alitanill .daliill allaill

dpwlul pyalao

(AM) dsudll uani

wngill 1.2.56

uleall 2256

dieill dla / ganill 32.56
293jall quilall Glhill uan
wngill 1.3.56

Juloall 2.35.6

dueill da / gronill 3356

1.5.6
.2.5.6

.3.5.6

il alal anill 4.5,

cangill 1456
Juleall 2456
Juaeill dla / granill 3456

wdlill quilall oill 5.

cangill 1556
Juleall 2556
daaeill dla / granill 3556

(QAM) xoleiall qJlnall (pontll 6.

angill 16,56
Juloall 2656
Jieill da / gionill 3.6.5.6

dybLill oSt b clagall 7.

hihAill 1.7.5.6

5.6

DSPs I duwlwlll (pilnall 3.10.5
djaalll cang alal 4105

Jlailll diphi .6 8aagll

Jaill dahilg alllailll dokil :dordo

dordall
aylillg drwluwlll pyalacll
alllnill dokil

Jaill dakif

1.1.6
216
3.1.6
4716

ojLall capngi

dyilgiitcq dyoin &)L

dyjgs jeg dyjga oyl

gall gl dalhll o)L

wllall Glhillg gulwlll Glhaill &)L
8Ll dulwll alaleall

dhuwgiall doyall 1526

6)adll huwgiog délhll .2.5.2.6

dllodll doyéllg sgnadll doyall 3.52.6
8l dalidg daghll dalhll 4.5.2.6
dyoiyléglll alaagll oa 6padll ulwa 55.2.6

126
226
326
426
526

Jiill dohil gd albljhsl

dulliall cilgidll pe Jaill
ablpanll dying

sl aygibill

i poll ayguill

JUaiwlllg aljlbll Jalai
clagall

clagall ¢lgil 1.6.3.6

waungill 2.6.3.6

G Glhil Glaill yyoi aljli]

1.3.6
236
.3.3.6
436
536
636

.7.36

pualdall dyhliill aUlnill

dodall
dololl pualaall
gulalll §lini Jéi

1.4.6
246
3.4.6

16

2.6

36

4.6



SNR uluin 4.3.8.6
alorill 5.3.8.6
wungill 6.3.8.6

M-PAM dahil .4.8.

1uleall 1486

d14¢5 2486

Jiolll gdlinll 3486

(BER) cull hA dyllainl 4.4.8.6
aqioll elaall Jpawi

odll ponill Guldill 8fhino diags
M &liit) cillidino

586
.6.8.6
.7.8.6

dadl alionill glell §laill godpl Juull dwodgl allaill

doadiall

ASK (ronill

wangill 1296

Juloall 2296

Juaeill dla / guanill 32.9.6

1.9.6
296

QAM ranill 3.9.

wangill 1396
Juleall 2396
Juaeill dla / granill 33.9.6

PSK (uonill 4.9,

wngill 1496
Juloall 2496
Juaeill dla / granill 3496

FSK guanill 59

gl 1596
Juleall 2.59.6

9.6
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293jall uilall Glhill od clrgnll 2.7.5.6
ailall Al granill gd clhgall 37.56
dowll J)aeoi ga clngnll 4.7.5.6
dyglill ailironill dyhliill alllaill 6.6
Myillg jghll ot .1.6.6
@l @lhill dyglill grani 2.6.6
whllglua 366
Juaeill elag ailgill 4.6.6
clngall go sqljll Jiaeill cla 5.6.6
Jghll Jiaei ga clngall 6.6.6
Jagall 3jill o4 clagall 7.6.6
dybliill ailisonill g dijldoll 8.6.6
Jaill 23loj doado .dradyll alllnilll 7.6
doadoll 1.7.6
dpulwlll alaleall 2.7.6
dadgll dahilll aljoo 3.7.6
drodyll dahilll xqia 4.7.6
PCM dohil 576
dpodll dahilll g alipanill 6.7.6
dpadll dahilll g Jpeill da 7.7.6
ulwlll Glhill gadl cull doayl alllnill 8.6
ayiliill PAM dohil .1.8.6
waingill 1.1.8.6
&yl alyioljly 2.1.8.6
athll 3igaill 3.1.8.6
dpulwlll aligell 3L gilif Judiwl lay 2.8.6
ohill &ilii NRZ .1.2.8.6
thdll &JliiRZ .22.8.6
{hall dylainl 3286
Jiolll oJliill Judiwll jlay 3.8.6
Gl 1.386
lhall Jloial ulun 2386

Jldtuwlll auitjol Jiolll pronill 3.3.8.6
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&jluall dakail 2.3.7
dihliialll doilll 337
jgpoll 44 dadai dahil glc dliol 4.3.7
Jgsoll 45 8)h]g dorall 53ga tiliojjlga
doaill 63ga . 1.47
plsjll LT 2.47
plhujll o8 pAnill 3.47
Jgsoll @5 didlyo 4.4.7
Jjgsell dap 61y ailwojjlgh 5.4.7
dewlgll dapiill ol Jgngll alidi:Jgngll alhu
@lhill dewlgll alauill 157
WAN d4ui oJ] Jangll aliidi 2.5.7
xDSL oll Jgnall 357
FTTH @Jl Jangll 457
goljiall pe Jaill gng oJll alpnll sjan
goljioll pe Jéiill grg doxi 1.6.7
Jgbgigull diiy 267
dydhiall gJUl calyall sjaai allnil 3.67
Joljiall pe Jaill gag Lla 467
goljioll pe Jéill grng Lils Jlaiil 5.6.7
Ul lynll sj@al aloas alia 667
aillgdgigull axeio cildnloll Jyai :MPLS
MPLS doaéio 1.7.7
MPLS Jigiiti 2.7.7
aldnloll 377
VPNs 477
e e Jlail d4ui A4ii ggpiio
alogleall gl Jgnall 187
hihaill 287

plhill aani 1.2.8.7

47

5.7

6.7

7.7

8.7

Jureill ela / gionill 3596
sl dgodll alijonill 6.9.6
doayl alijanill gy dijlaall 7.9.6
gossllg bl pwll ES diijliall .dgadpll alllaill 10.6
doal alijanill gy dijlall 1.10.6
alijanill 6gdg dalhll 1.1.10.6
Ihynall 21706
21250l 4o dylaall 31106

oathll 23gaill 4.1.706
alidll jroyi ¢iliidi .5.1.10.6

goljill ailjlil 6.1.10.6
SNR joj tha dyllaial 7.1.10.6
3gao (3 Glhi ald algid 2,706
jgodll gu Jaaill 3106
wangill 1.3.10.6
qudll 2.310.6
jgop! u J3aill ggs PAM (aa Jiolll gdiliall 4.10.6
el alhhio 5106

alllaiill duiaill dyidlg cil4widl Jyati .7 6aagll

aldpill Jagi oa doxdo 1.7
duill aliidi 117
drlall LAN alduh 2.1.7
Jlugll hilwgg aliaglgighll dealyo .3.1.7
Jugaill cilpwlul 417
hpwgll ol Jgngll G 517
d4pill gl Jungill alxeo 6.1.7

FRg ISDN cil4wds . Jyasill diisg Jyaaill ailuidi 2.7
dugnill aldud 1.2.7
alyiall aaill ol 2.2.7
RDSI 327
ol Jygatll cildpis 4.2.7
FR 527

G4l eyl Aaniq jgiall d4pn aloleo 3.7
Jgpol! duulwlll pralaoll 137



08l 23g0i dealio 3.2.8

TCP/IP Jgagigy diis dealjo 4.2.8
Jgonoll wilall dauh Jaia 5.2.8
dlaitall allaill galo

alyilgall ¢lgilg gledilll 1.3.8

abajill plaiiwl éale] 2.3.8

6yl jLngil .3.3.8

oulwillg Jlgaill 4.3.8

Meioll Jgngll alidi .5.3.8

dadjg dyyhlii dohilll 638

alila 7.38

duinll alanlgllg diidlg duidill pilnall :GSM alanh dealjo
GSM pliai 148

GSM plhil dyiaill jailnAll 2.4.8

GSM d4uilr diiy 3.4.8

GSM ¢ilgid dyir 4.4.8

GSM alaalg 5.4.8

GPRSg GSM aillgagigp dealjo

doadall .1.5.8
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