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Physics

* Fundamental Science are divided into major areas as
— Classical Mechanics
— Relativity
— Thermodynamics
— Electromagnetism
— Optics
— Quantum Mechanics
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Mors kodlarinda konusmada tire igin: dot ya da dah, nokta icin dit ya da di kullanilir.

Mors alfabesi, kisa ve uzun isaretler (nokta ve ¢izgiler) kullanarak bilgi aktarilmasini saglayan yontem. 1832'de telgraf
ile ilgilenmeye baslayan Samuel Morse tarafindan 1835 yilinda olusturuldu. 1837'de kullaniimaya basladi. 1840 yilinda
patent igin basvuruldu.



A: Alfa

B: Bravo
C: Charlie
D: Delta
E: Echo
F: Foxtrot
G: Golf
H: Hotel
I: India

J: Juliet
K:Kilo
L:Lima

M: Mike / Mama

Alfabe Heceleme

N: November
O: Oscar

P: Papa

Q: Quebec
R: Romeo
S: Sierra

T. Tango

U: Uniform
V: Victor
W: Whiskey
Y: Yankee

Z: Zulu






Standard We Will Use

* International System of Units — also known as the Sl standard

Distance measured in meters (m)

Mass measured in kilograms (kg)

Time measured in seconds (s)

Charge measured in Coulombs (C)

Temperature measured in degrees Kelvin (° K or K)



Fundamental or Primary Quantities

e 7Sl base units: those from which all others are derived

— meter (m) length

— kilogram (kg) weight

— second (s) time

— ampere (A) current

— kelvin (K) temperature
— candela (cd) luminosity

mole (mol) molecular quantity



Kilogramin tanimi

1889'dan bu yana, kilogramin tanimi "Le Grand K - Buyuk K" adi verilen ve Paris'teki bir kasada
saklanan platin bazli bir kilceyle yapihyor.

Ancak kilogramin baslica taniminin gtinleri sayili. Yillar boyunca yasanan bozulma nedeniyle agirhgi
degisti.

Paris'teki kilogramdan kopyalanan diinya genelindeki kilogramlar ve Blyulk K'nin kendisi arasinda

farkhlikla oldugunu biliyoruz. Bu durum bilim acisindan kabul edilemez. Dolayisiyla, Blyiik K su anda
amaca hizmet ediyor olabilir belki ama 100 yil sonra edemeyecek.

Kilogramin tanimi degisiyor...

Elektromiknatislarin Grettigi cekim gict dogrudan bobinlerine giden elektrik akimiyla ilgili. Yani
burada elektrik ve agirlik arasinda dogrudan bir iliski var.

Alman fizik¢i Max Planck'in buldugu, agirlik ve elektrik akimi arasindaki iliskiyi kuran Planck sabiti adl
bir sayi var ve h sembolliyle gosteriliyor.

Kibble dengesi diye bilinen cihazin bir tarafinda elektromiknatis diger tarafinda da herhangi bir agirlik,
ornegin kilogram var.

Cihazin her iki tarafi da tam olarak dengelenene dek elektro miknatistan gecen elektrik akimi miktari
artirlliyor. Uzmanlar elektro miknatistan gecen elektirik miktarini yliizde 0,000001 hassasiyetle
Olcebiliyor.



Derived or Secondary Quantities

« “Sl derived unit”: derived from base units

— meter / second
— meter / second squared
— newton

— pascal

— Jjoule

— volt

— watt

— ohm

— farad

— henry

— hertz

(N)
(Pa)
(J)
(V)
(W)
(Q)
(F)
(H)
(Hz)

m/s

m/s?

kg-m / s?force
N / m?

N-m
kg.m2.3—3.A—1
J/s

V/IA

Cl/V

V-s/A

1/s

velocity
acceleration

pressure
energy
voltage
power
resistance
capacitance
inductance
frequency



Prefixes for Powers of Ten

Power Prefix Abbreviation
10~24 yocto y
1021 zepto Z
L. 1018 atto a
KARAKTERISTIK SES EMPEDANSI VE SES HIZI 1015 formto f
— 10712 pico p
MADDE KARAKTERISTIK SES ORTALAMA o
SES EMPEDANSI HIZI YOGUNLUK 105 nano n
Wo=c.80 C S0 1076 micro n
Ns/m? m/s Kg/m® 1073 milli m
— > 1072 centi c
Hidrojen 110 1300 8.5x10 -1 .
10 deci d
Hava 415 340 12 s A
10° kilo k
3] ~
Su 1.45x10 1450 1000 10° mega M
Cam Agaci (kuru) 2x10° 4180 370-750 109 gigzt G
Kiremit 6.47x10° 3600 1.8x10° 1012 tera T
Kursun 14x10° 1250 11.3x10° 1019 peta P
18 o 7
Piring 27.4x10° 3200 8.5x10° 10 €Xxa E
21 s .
Celik 39.4x10° 5050 7.8x10° 10 2etia Z

1024 yotta Y




UNITS OF LENGTH

1 inch (1n)
1 foot (ft)

1 yard (yd)
1 meter (m)

1 kilometer (km)

1 statute mile
(sm or stat. muile)

1 nautical mule
(nm or naut. muile)

1 furlong

2.54 centimeters (cm)
3048 cm = 0.3048 m

0.9144 meter
39.37 inches

0.54 nautical mile
0.62 statute nule
1093.6 yards
3280.8 feet

0.87 nautical nule
1.61 kilometers
1760 yards

5280 feet

1.15 statute mules
1.852 kilometers
2025 yards

6076 feet

1/8 mu (220 yds)

UNITS OF SPEED

1 foot/sec (fps)

1000 fps

1 kilometer/hr
(km/hr)

1 mule/hr (stat.)
(mph)

0.59 knot (kt)*
0.68 stat. mph
1.1 kilometers/hr

600 knots

0.54 knot
0.62 stat. mph
0.91 ft/sec

0.87 knot
1.61 kilometers’hr
1.47 ft/sec

1.15 stat. mph
1.69 feet/sec

1.85 kilometer/hr
0.515 mv/sec

*A knot 1s 1 nautical nule per hour.




Units: Inctes Feet Yards Miles Certimeters MMeters:
1 inch = 1 003333333 0027777 73 DO0OMMSTS2E3 254 00254
1 foct = 12 1 03333333 00001893939 3045 03048
1 yard = 36 3 1 | 0000568181 8 91.44 09144
1 mile = 63 360 5280 1760 1)1 4.4 1609344
1 centimeter = 03337003 0.0323808 40 00109313 0.000006213 712 1 001
1 meter = 39.37003 3.2803840 1.093613 0000621 371 2 100




UNITS OF VOLUME

1 gallon

1 fl ounce

1in°

I

3_78 liters

231 cubic inches
0.1335 cubac ft
4 quarts

8 pimts

29 57 cubic centimeter (cc)
or mulliliters (ml)

16.387 cc

UNITS OF AREA

1 sq meter
1 s5q 1n
1 nul

1 acre

10.76 sq ft

645 sq mullimeters (mum)
1,000,000 sq mual
0.001 inch

43 560 sq ft

UNITS OF WEIGHT

1 knlogram (kg) = 2.2 pounds (1bs)
lpound = 045Kg
= 16 ounce (oz)
loz = 437.5 gramns
lcarat = 200mg
1stone (UK.) = 636kg

MOTE: These are the U5, customary (avoirdupois) equivalents, the troy
or apothecary system of equivalents, which differ markedly., was used long
ago by pharmacists.

UNITS OF POWER / ENERGY
1HP. = 33000 ft-lbs/min
= 550 ft-lbs/sec
= 746 Watts
= 2545 BTU'hr
(BTU = British Thermal Unat)

1BTU = 1055 Joules
= 778 ft-lbs
= 0.293 Watt-hrs




Elektriksel Bilgiler
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U U RDireng V Vot A Amper o T
l=— =— U=IR "
R e U Geriim | Akim  Q ohm EJL :
Elektrikte giig .00
P . P U Iy 2
= |=— = — = |="' -— =l I
P=U.I UU|UIH - PR P=I°R P Glig W Watt

Ornek 1: Direnci 48,4 (2 olan bir isiticidan 1000 W Ik giic
elde edilebimesi icin tatbik edilmesi gereken gerilim kag voltur. U= PR = 1484. 1000 = 220V.

Orne_k2: 24‘Volt'lagah§an bir réle.en‘in on "dirfen"cHOOOQ s U 2 20024 A P=Ul=0,024.24=0576 W
olduguna gore geen akim siddetini ve glclnii hesaplayiniz. R 1000



lletkenlik direnci ve iletkenlik mu——  ———————

| T L
G:% letkenlik, |R= P-L |lleteen g Pt letken RS llethen L RS letken

S |direnci, TR okesti 77 }

Gzdirenci D Uzunlugu

T
lletken no L |lotken . L leken . L Oz L=RSK iletken

il
i P |ozletkenligi __ KS|direnci  K.R kesit R.S iletkenli uzunlugu

, 2 ; \ _
o Ondirene 0™ Oh milimetre kareimetre K O fetkerlk —Ts MetiaOhm miimetrekere G Hethenlk
" Qe S Simens
S fletken kesti mm? Milimetrekare L Uzunlk  mMetre R Direng 0 Ohm  kQ Kicohm mS Miisimens
Ornek 1: 6 mm capinda 1000 m uzunlugundaki R = 3. i : =4 2 o 30015, 100 R=0629 Q
A S gd ndf 5,314
bakir telin direnci nedir? o +

Ornek 2: 100 m uzunlugunda bakir letkentibir hattin direnci 1,5 Q olduguna gore kullanilacak fletkenin kesti nedir?

Hat uzunlugu: 100 m lletken uzunlugu: 2.100 = 200 m S-pRL 0 017812 100 31556

=2,37mm® S= 4 mm? segil,



Bl ektrik ckormoman 151 e
fKcal=4185J=4186 Ws kWs=$kcal=0,239kcal=1kJ {kWh=3600-0,239=860 keal=35 MJ  1kWh=860keal

Mot . o o
Q=W, ,.860{1kcal=16.10°Wh Pw%g% |2=t1+Wé?g° W=°216g2 ‘) Elekirikisi Pk..-c%%o—ttm Elekirikgici
et e 00 oM ot 80 e POIc Ked Kiokdor KW Kiowat

m.60 860.P,



Ellkrik e T

L
t P

W s P Giig t Zaman WWatt Ws Watt saniye

W=p.1] P KW kilowatt s Saniye  h saat KWh kilowatt saat

\J=1Newtonmetre (Nm)=1Ws

Ornek1:1200W giiciinde bir itlindin yarm saatte kullandigt enerjinedi? W =P .t=1200.0,5 = 600 Wh = 0,6 kWh.

Ornek 2: 75 Wattlk lamba ne kadar zamanda 1500 Wh Ik enerji kullani? t = g - lg%o- = 20 saal

Ornek 3:6saatte 0,600kWh enerii kulanan televizyonun glict nedir? P=L:I- L300, 0,10kW=100W



The formula that links energy and power 1s:
Energy = Power x Time.
The unit of energy is the joule, the unit of power is the watt, and the unit of time is the second.

If we know the power in watts of an appliance and how many seconds it is used we can calculate the
number of joules of electrical energy which have been converted to sortie other form.

E.g. If a 40 watt lamp is turned on for one hour, how many joules of electrical energy have been
converted by the lamp?

Energy (w) = Power x Time

40 x 3600
14,400 joules

Energy



Example

A consumer uses a 6 KW immersion heater, a 4 kW electric stove and three 100 watt lamps for 10 hours.
How many units (kWh) of electrical energy have been converted.

Total power in kilowatts = 6+4+300/1000.
= 10.3kW.
Energy in kilowatt hours = Power in watts X time in hours
=10.3x 10

= 103 kilowatt hours



Worked Example

A d-c generator has an e.m.f of 200 volts and provides a current of 10 amps. How much
energy does it provide each minute?

Energy = Power x Time
Power =VxI
=200x 10

= 2000 watts
Energy =2000x 60
= 120,000 Joules or 120 kJ.



| Binm elektrik — 1Kilowatt saat (1 kWh)

| kW kapasite (1 saatte | kWh elektrik tireten santral kapasites:)
1000 kW kapasite — 1 MegaWatt (1 MW)

1000 kWh — 1000 kilowattsaat (| MWh)

1000MW saat — | (ngawattsaat (1 GWh)

1000 Gigawattsaat — | Terawattsaat (1 TWh)

ETKB: Ener1 ve Tabi Kaynaklar Bakanlig



CEVARIM KATSAYILARI

Isil Deqer

TEP (K Cal’kg) Joule
TTon  Tagkomurs 051 5100 25539
1Ton Linyit (teshin ve sanay) 03 3000 12560
1Ton Linyit (santral) 02 2000 8374
1 Ton Linyit (Elbistan) o1 1100 4605
1Ton Asfaltit 043 4300 18003
1Ton Kok 07 7000 29308
1Ton  Briket 05 5000 20934
1Ton Hampetrol 1,05 10500 43961
10°m®  Dojalgaz 091 9100 (1) 33100
1 kwh  Elektrik Enerjisi 0086 880 @ 3.6x108
1 kwh Jeotermal Enerji (elektrik) 086 8600 36006
1 kwh Nikleer Enerji 0 2606 2606 10911
1 Ton Odun 03 3000 12560
1 Ton Hayvan ve Bitki Artiklan 023 2300 9630
(1) KCalo® m®
(2) KCalkwh
TEP Ton Petrol Esdederi 10" kCal
KEP Kilogram Petrol Esdegeri 10 000 kCal
KWh Kilowattsaat
MwWh 10° KWh
GWh 10° KWh
TWh 10° KWh
MW 10° KW
TJ . [Terajoule 10" joule 23.88 TEP
1 Kalori |1 [4.1868 joule
MWe Megawatt-elektrik
MW Megawatt-isi (termal)
BTEP Bin TEP




BiRiM DONUSUM TABLOSU

Kuvvet IN=0,101972 kp 1kp=9,80665 N

Basing N/m” bar at=kp/cm” atm=T60Torr Torr=ImmHg
IN/m® 1 10° 1,0197x 107 |0,9869x 107 7,5006 x 107
I bar 10° 1 1,019716 0,986923 750,062
lat 0,980665 x 10° | 0,980665 1 0,967841 735,559
| atm 1,01325 x 10° 1.01325 1,033227 1 760
I Torr 133,3224 13332 x 107 [1.3595x 107  |13158x 107 1

Enerji J=MNm kpm keal (K.Cal) kWh BTU
1] 1 0,1019716 23892 X 10° 277778 X 107 [9.4716 X 107
I Kpm |9.80665 1 23430X 107 [272407 X 10°  |9.2884 X 107
1 keal 41855 426 80 1 1,16246 X 107 |3,96433 )
1 kWh |3.6x10° 0,3671 X 10° | 860,11 1 340977 X 107
I BTU |[1.05579X10° |L0766X10° [25225X 100" |293275X 10° |1

il W kpm/s BG kecal /s BTU/s
1 W 1 0,10197 1,3596x 107 |23892x 10 94716 X 107
| kpmv's 9 80665 1 1,3333x 107 |23430x 107 92884 X 107
1 BG 735,50 75 1 1,7572 x 10° 6,9663 X 107
| keal /s 4,185x 10° 4268 x 10° 5,691 1 3.96433
| BTU/s 1,0558 x 10° 10766 x 10° [ 1,4355 25225 x 10" 1

Swcakhklar: te={9/5 tc+32) , t=(5/9 tz-32) , Te=%5 Ty t=({Tg-273,15)




Watt

e Watt (W) glic 6lcim birimidir.
— Birim elektrik enerjisidir.

 Amper x Volt = Watt
e 1 Kilowatt (kW) = 1000 Watt



Watt hour

* Watt-hour (Wh) enerji birimidir.

— Saatlik Uretilen yada tlketilen elektrik enerjisi
miktaridir.

— Watts x hour = Watt-hours
* 1 Kilowatt-hour (kWh) = 1000 Wh



Amper hour

 Amper-saat (hour) (Ah)
— Elektron akis miktari
— Aku kapasite hesaplamalarinda kullanilir
— Amper x hours

— Amper-hours x Volt = Watt-hours
e 200 Ah Ak, 1A ‘i 200 saat Uretir.
e 200 Ah Akl,10 A'i 20 saat uretir.
100 Ah Akiix 12V =1200 Wh



ENERGY CONVERSIONS

1 BARREL OF OIL

=5.8X10°BTU

=42 US gallons = approx. 159 litres
1 cubic metre = 35.315 cubic feet = 6.2898 barrels
1 tonne of crude oil = approx. 7.3 barrels

Tonne of oil equivalent

The tonne of oil equivalent (toe) is a unit of energy defined as the amount of energy released by
burning one tonne of crude oil.

Mtoe, one million toe
gigatoe (Gtoe, one billion toe).

A smaller unit of kilogram of oil equivalent (kgoe) is also sometimes used denoting 1/1000 toe.

« 1toe =39,683,205.411 BTU

- 1toe=7.11,7.33, or 7.4 barrel of oil equivalent (boe)

- 1 barrel of oil equivalent (boe) contains approximately 0.146 toe (i.e. there are approximately 6.841 boe
in a toe).




Ornek

* Ortalama glnluk tuketilen enerji hesabi icin;

- Calisan cihazlarin gicu ve calisma sureleri belirlenir.

Ornek:

- TV:100 W/h X 6 saat = 600W

- Aydinlatma: 50W/h X 8 saat = 400W

- PC:120 W/h X 4 saat =480 W

Toplam 1480 W Tuketim

Gunlik glic hesabi icin toplam tiketim degeri 1,5 ile carpilir. (Donisim kayiplari, kirlenme vs. kayiplar icin)
1480 W X 1,5 = 2220 W Giinliik Gug¢ gereklidir. Kis aylarinda glineslenme 5 saat kabul edilirse 2220 W / 5
saat = 445 W Panel glicl yeterlidir.

e Ak sayisinin hesaplanmasiigin;

2220 W gunllk glc tiketimi olan 6rnekte giinessiz 2 gin idare edebilmesi icin 2220W X 2 =4440 W giic
gereklidir. Ak verimliligi %80 civarinda oldugu igin depolanan enerjinin 5550 W olmasi gerekir.

12V 100 Ah akl 1200 Wh enerji depolar. 5550 W eneriji icin 5 adet 12V 100Ah aku yeterlidir.



AK GERILIM DEVRELERINDE GERILiM DOSOMU

Bu formiiller ile yapilacak G.Diisiimii, yiikiin omik ve hat
reaktansinin thmal edilecek kadar kiiciik olmasi halinde

(Aydinlatma tesisat hatlarinda oldugu gibi) kullanilabilir. Bakir
T:;in
3 . 100.P 10°.L.P ,
3 FAZ (%] = > = _ o014t
380 V. yqU~ 56.7.(380)° q
1. 2.10°.L.P :

1PAZ e 1% = 2200 __ o074 12
220 V. xqV-  56.r.(220)° q

e [%] =Gerilim Disimi (yizde) g : lletken kesi{mm?2)

P : Aktif Glc (kW) ¢ : Ozile(m/Qmm?2)

U : Fazarasi Gerilim
| : Hat uzunlugu

(volt) 56 m/0Omm?
(metre) 35 m/Omm?







Sayisal Isaret

Sayisal isaret: bit temelinde 0 ya da 1 ile tanimlanan var/yok mantigiyla ¢alisan isarettir. Bir isaret, farkh sins dalgalarinin toplamindan olusur.
(Genislik ve frekans) Frekansin temeli titresimdir. Frekans, bir saniyedeki titresim sayisidir. Tersi ise periyottur. Yani periyot bir tek titresimin
slresidir. Analog isaret, cok sayida frekans bilesiminden olustugundan isareti islemek zordur. O nedenle frekans domaininde islenir. Frekans
spektrumunda isaretin basladigi ve bittigi frekans araligi bant genisligini verir.

Binary Sayilarin Decimal Sayilara Dénugstlrilmesi: (100011),= 2° + 21429=32+2+1=(35),,=(23) ¢
Ondalikh Binary Sayilarin Decimal Sayilara Donustirtiimesi: (111,101 ), = 2242142042-142-3=44+2+1+1/2+1/8=7,625
Decimal Sayilarin Binary Sayilara Gevrilmesi: (172),,=(128+32+8+4),,=(27+25+23+22),,=(1010 1100),=(AC) ¢
Ondalikli Decimal Sayilarin Binary Sayilara Donusturilmesi

(10, 75),0=? (10),4=(23+21),,=(1010), 21=1/2=0,5 22=1/4=0,25, (10, 75),,=(1010,11),

Binary Sayilarda Toplama
. 0+0=0, Sonu¢O, elde0

*  0+1=1,Sonug1,eldeO Elde|1|1|0]J0[1]1]0[0]O0[O]1I[1]0
. 1+0=1, Sonug¢ 1, elde O A il1f1fol1[1]1]o]o]olo]1
. 1+1=10, Sonug¢ O, elde 1 B il1floflofol1]o]jololol1]1
. 1+1+1=11, Sonug¢ 1, elde 1 C if1flo|1]1|lolo|l1]oflol1]o]oO
. A=(1110 1110 0001),=(3809),,=(EE1);s, B=(1100 0100 0011),=(3139),,=(C43)4,

. C=A+B

+  C=(11011 0010 0100),=(6948),,=(1B24),,



AMND

h.

k Kapilar

Dogruluk tablosu:
E i: NOT A[B[OR |AND|[NOT| NOR | NAND EXOR
NAND noR  —So— A+B | A"B | A' | (A+B) | (AB) | A B+A-@B)
0o|0o]| o 0 1 1 1 ]
0|1 1 0 1 0 1 1
1|0 1 0 0 0 1 1
1|1 1 1 0 0 0 0
R —c Simgesi A ; VEYA DEGIL KAPISI
z F EUDEI'I Bi’_c :3:-_,183' A _[:::'3_c Simgesi HZE)"C Simgesi
Gitig ® e
5 Cikag B Cikig a =
Girigler = Girisler cC ic Yapisi [ B Cikag B
L ig Yapisi 5 Wolt 2 Girigler c Girigler
5olt I Yaps 5 Vot
Formiiller 0 Degeri Verildiginde 1 Degeri Verildiginde Sadelestirmeler
A.0=0 A=0ise,0.0=0 A=1lise, 1 .0=0 (A+B)=@B +A)
A.1=A A=0ise,0.1=0 A=lise 1l 1=1 A+B)+C=A+B+C)=A+B+C
A+0=A A=0ise,0+0=0 A=1lise,1+0=1
A+1=A A=0ise,0+1=1 A=lise, 1+1=1 (A.B).C=A.(B.C)=A.B.C
A A=A A=0ise,0.0=0 A=1lise, 1 . 1=1 A+B).(A+OC)=A+(@B.C)
A+A=A A=0ise,0+0=0 A=1lise,1+1=1 ACBYE(ACB) S AS B
AA=0 A=0ise,0.1=0 A=1lise,1.0=0 (A+BY=A"_B
A+A'=1 A=0ise 0+1=1 A =1l O=I1 A.B)=3B.4A)
(A'.BY)+(A.B)=(A®B)
(AY=A A=0ise, A'=1,(AY=0 A=lise, A'=0,(AY =1 (A BY=A'+B



ikili (Binary) — Onaltilik (Hexa) Sayi Sistemi

: Hexadecimal Binary Decimal :
0 0000 0
1 0001 1
2 0010 2
3 0011 3
4 0100 4
5 0101 5
6 0110 6
7 0111 7
8 1000 8
9 1001 9
A 1010 10
B 1011 11
C 1100 12
D 1101 13
E 1110 14
F 1111 15




Bit, Bit/San

Bit: Dijital elektronikte ve binary sayi sisteminde sadece 0 ve 1 degerleri vardir. Tim islemler bu iki deger tzerinden yapilir. 0
ya da 1 bilgisinin her birine bit denir. Bit->0/1 den olusan bilgi

Bits are the units used to describe an amount of data in a network
— 1kilobit (Kbit) =1 x 103 bits = 1,000 bits
— 1 megabit (Mbit) = 1 x 108 bits = 1,000,000 bits
— 1 gigabit (Gbit) =1 x 10° bits = 1,000,000,000 bits

Bit/Saniye: Bit/sec>1 sn. ye de bir noktadan diger noktaya iletilen bilgi. BPS (Bit Per Second); Saniyede iletilen bit sayisina
BPS denir.

Seconds are the units used to measure time

— 1 millisecond (msec) =1 x 103 seconds = 0.001 seconds
— 1 microsecond (msec) =1 x 10® seconds = 0.000001 seconds
— 1 nanosecond (nsec) =1 x 10 seconds = 0.000000001 seconds

Bits per second are the units used to measure channel capacity/bandwidth and throughput
—  bit per second (bps)
—  kilobits per second (Kbps)
— megabits per second (Mbps)



bilgilerin tiriinden bagimsiz bir bellek dlciim birimidir.

Kilo Byte Kb
Mega Byte

Giga Byte Gb
Tera Byte Tb
Peta Byte Pb
Exa Byte

Zetta Byte

Yotta Byte

Byte, Baud Rate

Byte: Bellek boyutunu veriri. Elektronik ve bilgisayar bilimlerinde genellikle 8 bitlik dizilim boyunca 1 veya 0 degerlerini biinyesine alan ve kaydedilen

2710 Byte
Mb

2730 Byte
2740 Byte
2750 Byte
Eb

Zb

Yb

2720 Byte

2760 Byte
2770 Byte
2780 Byte

Bit terimi bellegin 8 bitlik bir degerini isaretleyen ya da tanimlayan en kii¢lik birimi olarak tanimlanmistir. Daha sonra, 1956'da, 6 Bite'tan 8 Bite
gelistirilmistir. Bite, bit ile karistirilmamasi i¢in daha sonra Byte'a ¢evrilmistir. Diger bir kelime agiklamasina gére de, Byte, "by eight"in (Tirkce'de sekiz
kez veya sekiz ile) kisaltilmis halidir. Byte->bellekte 8bitlik adres gézii ya da bellek boyutu tanimlar tanimlanir. 1Gbyte=21°Mbyte=22°Kbyte=23%yte
Baud Rate: Data iletiminde modiilator ¢ikisinda bir saniyede meydana gelen sembol (baud) degisikligine baud hizi denir. Baud hizi baud/sn ile gosterilir.
Baud hizi sinyalin anahtarlama hizini gosterir.
Ornek: Bir veri iletim hattinin iletim hizi 4800 baud/sn olsun. Bu iletim her baud 4 bitle kodlanmis bilgi iceriyorsa bps olarak hizimiz 4800*4=19200 bps

olur.

Baud Rate’i kullanmadaki amag band genisligini daha verimli kullanmak.



BellekKapasitesi (byte)

Bilgisayarlarin belleklerinde saklayabildigi O veya 1 sayisi kapasitelerini belirtir. Bunun icin cesitli birimler
kullanilir:

Bit: ikili sistemdeki en kiiciik birimdir. Bir adet 0 veya 1 icin kullanilir.

Byte: Bir karakter gostermek icin kullanilan sekiz bitlik gruba byte adi verilir. Disk ve bellek kapasiteleri byte
biriminde veya genellikle bytein katlari biciminde verilir.

Kilobyte: Bir kilobyte (KB) yaklasik olarak 1000 (tam olarak 1024) byte. ilk ¢cikan kisisel bilgisayarlarin bellekleri
kilobyte biriminde verilirdi.

Megabyte: Bir megabyte (MB) yaklasik olarak 1 milyon (tam olarak 1,048,576) bytetir. Gliinlimuzde kisisel
bilgisayarlarin bellekleri bu birimdedir.

Gigabyte: Bir gigabyte (GB) yaklasik 1 milyar (tam olarak 1,073,741,824) bytetir. GUnumduzdeki kisisel
bilgisayarlarin diskleri ve anabilgisayar ve sliper bilgisayarlarin bellekleri bu birimdedir.

Terabyte: Bir terabyte (TB) yaklasik 1 trilyon (tam olarak 1,009,511,627,776) bytetir. Bu birim ginimizde
anabilgisayarlarda kullanilan disk sistemleri icin kullanilir.



Bilgisayarin Gucu

Bilgisayar gucleri genellikler Gg birim ile 6l¢tlir: RAM kapasitesi, kelime boyutu ve islemci hizi.
RAM Kapasitesi. GlinimiUizde anabilgisayarlarin ve stper bilgisayarlarin bellekleri GB ve hatta TB seviyesindedir.
Kelime Boyutu

islemci kapasitesi, kelime boyutu yazaclarda saklanabilen, bir defada islenebilen ve merkezi islem birimi, bellek ve yazaclari birbirine
baglayan i¢ (yerel) veriyolundan bir defada gonderilebilen bit sayisidir. 32 bit kelime boyutlu bir bilgisayar bir defada 4 byte isleyebilir. Bu da,
32 bit bilgisayarin 8 bit bilgisayardan yaklasik 4 kat daha hizli olmasi anlamina gelir.

islemci Hizi; Transistérlerin saniyede milyonlarca ve hatta milyarlarca kez agilip kapanmasi dolayisiyla, makine gevrimi tekrarlari bag
donddriict bir hizla gergeklesir. Islemci hizlarinin Gg gesit 6l¢ciim yolu vardir.

Kisisel bilgisayarlar: Her bilgisayarin bir sistem saati vardir. Kisisel bilgisayar hizlari genellikle megahertz (MHz) veya gigahertz (GHz)
cinsinden ifade edilir. Bir komut ¢evrimi, islenen komutlarin karmasikligina gore bir ka¢ saat cevriminde tamamlanir.

Orta boy bilgisayarlar ve anabilgisayarlar: isleme hizlari, giinimiizde milyonlar diizeyinde olan, saniyede islenen komut sayisina goére de
Olcilebilir. MIPS (Millions of Instructions Per Second — saniyedeki milyon komut sayisi) bilgisayar isleme hiz 6lglistdir. Glinimiz ana
bilgisayarlar 10000 ve Ustiinde MIPs hizlarinda ¢alismaktadir.

Super bilgisayarlar: Stper bilgisayar isleme hizlari flops (floating-point operations per second — saniyedeki ondalik say1 islemi) birimiyle
Olclllr. Ondalikli sayi islemleri 6zel bir matematik hesaplama cesididir ve tam sayi islemlerinden daha uzun sirede yapilirlar. Bu birim
mflops (mega - milyon), gflops (giga - milyar) veya tflops (tera - trilyon) bicimlerinde kullanilir. Ginimiz stper bilgisayarlari tflops hizlarinda
calisirlarken, kisisel bilgisayarlar gflops hizina yeni ulagsmistir.

Bu (g 6l¢l birimi arasinda genel bir matematiksel iliski kurmak zordur. Gliniim{izde paralel isleme teknolojilerindeki gelismelerle P4 1.5 GHz
islemci, 1,5 milyar saat hiziyla ¢alisirken 2866 MIPS basarimiyla saniyede yaklasik 2,9 milyar komut ve 882 mflops basarimiyla saniyede
yaklasik 900 milyon ondalik say1 komutu islemektedir. Yani her saat vurusunda yaklasik iki komut ve her iki saat vurusunda bir ondalik sayi
komutu islemektedir.
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MIPS

MIPS (Millions of Instructions Per Second — saniyedeki milyon komut sayisi) bilgisayar isleme hiz 6l¢tsuddr.
GuUnUmuz ana bilgisayarlar 10000 ve ustinde MIPs hizlarinda calismaktadir.

* Kisisel bilgisayarlar: Her bilgisayarin bir sistem saati vardir. Kisisel bilgisayar hizlari genellikle megahertz (MHz)
veya gigahertz (GHz) cinsinden ifade edilir. Bir komut ¢evrimi, islenen komutlarin karmasikligina gore bir kac
saat cevriminde tamamlanir.

e Orta boy bilgisayarlar ve anabilgisayarlar: isleme hizlari, giinimiizde milyonlar diizeyinde olan, saniyede islenen
komut sayisina gore de olcllebilir.

*  Siper bilgisayarlar: Stiper bilgisayar isleme hizlari flops (floating-point operations per second — saniyedeki
ondalik sayi islemi) birimiyle 6l¢ular. Ondalikh sayi islemleri 6zel bir matematik hesaplama gesididir ve tam sayi
islemlerinden daha uzun stirede yapilirlar. Bu birim mflops (mega - milyon), gflops (giga - milyar) veya tflops
(tera - trilyon) bigcimlerinde kullanilir. Ginlimiz stiper bilgisayarlari tflops hizlarinda ¢alisirlarken, kisisel
bilgisayarlar gflops hizina yeni ulagsmistir.

*  Bu g 6l¢u birimi arasinda genel bir matematiksel iliski kurmak zordur. Glinimiuzde paralel isleme
teknolojilerindeki gelismelerle P4 1.5 GHz islemci, 1,5 milyar saat hiziyla ¢alisirken 2866 MIPS basarimiyla
saniyede yaklasik 2,9 milyar komut ve 882 mflops basarimiyla saniyede yaklasik 900 milyon ondalik sayi komutu
islemektedir. Yani her saat vurusunda yaklasik iki komut ve her iki saat vurusunda bir ondalik sayi komutu
islemektedir.



BER

BER: Bit Error Rate (Bit Hata Orani): Sayisal bilgi iletiminde gonderilen veri igindeki bozulan ya da yanlis algilanan bit oranini ifade eder.
BER=Gonderilen hatali Bit Sayisi / Gonderilen Toplam Bit Say!.

Ornek: BER=10-6 olduguna goére 1 milyon bit génderildiginde kag bit hatali gitmis olur?

BER=10-6=1/1076= Gonderilin hatali Bit Sayisi / Gonderilen Toplam Bit Sayi 1milyon bitte 1 bit hatali gitmistir.
Ornek: 512 000 000 bit génderildiginde 16 bit hata meydana geliyorsa bit-error orani nedir?

BER=Gonderilen Hatali Bit Sayisi / Gonderilen Toplam Bit Sayi, BER=16/512 000 000=3,125 x 10-8

Bit Errors; Single bit, Multiple bit, Burst

O changed to 1

-
[o]oJo]oJoJ]oJ1]o}—»{Oo]OJOo]o]J1]Of1]O]

Sent Received

Sent
0O|lO]1]10]10]0]J0O]}11]1

(0]
i l Burst error
1

[t]o]1fofofofJof1]1]
Received




ASCI| Kodlama

Bilgisayarda O ve 1'lerle karakterleri ifade etmek icin ikili kodlama sistemleri kullanilir.

En yaygin ikili kodlama sistemlerinden ASCII ve EBCDIC, karakterleri gostermek icin sekiz bit (bir bayt) kullanir. Yeni gelistirilen Unicode ise
karakterleri gostermek icin onalti bit kullanir:

ASCII (American Standard Code for Information Interchange - bilgi degisimi icin Amerikan standart kodlamasi)
EBCDIC (Extended Binary Coded Decimal Interchange Code - genisletilmis ikili kodlamali onluk sistem degistirme kodlamasi): IBM sirketi

tarafindan ana bilgisayarlarda kullaniimak icin gelistirilmistir.

Unicode: Cince ve Japonca gibi dilleri desteklemek i¢in tasarlanmis onalti bit kullanan kodlamadir. Bu diller sekiz bit kullanan ASCII ve
EBCDIC kodlamalari ile gdsterilemeyecek kadar ¢cok sayida karakter kullanirlar. Unicode kodlamasi, IBM, Apple ve Microsoft sirketlerinin

destekledigi Unicode sirketi tarafindan gelistirilmistir.

Kodlama Kullanimi

ASCII Kisisel bilgisayarlar Sembzl AiC” 1 E?CDIC 1
EBCDIC Anabilgisayarlar 0100 000 00000
Unicode Uluslararasi diller E 8188 8812 11888812
Klavyede bir tusa bastiginiz zaman, tusa karsilik gelen karakter,
bilgisayarin anlayabilecegi bir dizi elektronik sinyale cevirilir. Ornegin, z 0101 1011 11001001
klavyede A harfine basmak bilgisayara elektronik sinyal yollar ve 0 0011 0000 11110000
bilgisayar bunu 01000001 ASCII koduna gevirir. 1 0011 0001 11110001
Dokumanlar degisik bilgisayarlar veya uygulama programlari tarafindan 2 0011 0010 11110010
paylasildigl zaman, ayni kodlama sistemi kullanilmahdir. Kisisel
bilgisayarlarin hemen hepsi ASCII kodunu kullandigi igin bu paylagim 9 0011 1001 11111001
! 0010 0001 01011010

sorun ¢ikarmaz. Ancak, EBCDIC kullanan bir anabilgisayar ile bir kisisel
bilgisayar arasinda bir veri paylasimi s6z konusu oldugu zaman, bir
koddan digerine geviri yapmak gereklidir.



ASCII Character Codes (1)

Hex Name Meaning Hex MName Meaning

0 NUL Null 10 DLE Data Link Escape

1 SOH  Start Of Heading 1 DCA Device Control 1

2 STX Start Of Text 12 DC2 Device Control 2

3 ETX End Of Text 13 DC3 Device Control 3

4 EOT  End Of Transmission, 14 DC4  Device Control 4

5 ENQ  Enquiry 15 NAK Negative AcKnowledgement
6 ACK ACKnowledgement | 16 SYN SYNchronous idle

7 BEL BELI 17 ETB End of Transmission Block
8 BS BackSpace 18 CAN  CANcel

9 HT Horizontal Tab 19 EM End of Medium

A LF Line Feed 1A SUB  SUBstitute

B VT Vertical Tab 1B ESC ESCape

C FF Form Feed 1C FS File Separator

D CR Carriage Return 1D GS Group Separator

E SO Shift Out 1E RS Record Separator

F Sl Shift In 1F us Unit Separator

The ASCII Character set: characters 0 — 31.




ASCI| Character Codes (2)

Hex Char Hex Char | Hex Char|Hex Char|Hex Char| Hex Char
20 (Space) | 30 0 40 @ |50 P |60 ‘ 70 p
21 ! 31 1 41 A |51 Q |61 a 71 q
22 " 32 2 42 B 52 R |62 b 72 r
23 # 33 3 43 C |53 S |63 c 73 s
24 $ 34 4 44 D 54 T 64 d 74 t
25 Yo 35 5 45 E 55 U 65 e 75 u
26 & 36 6 46 F 56 V |66 f 76 v
27 ! 37 7 47 G |57 W | 67 g 77 W
28 ( 38 8 48 H 58 X |68 h 78 X
29 ) 39 9 49 I 59 Y |69 i 79 y
2A * 3A : 4A J 5A Z 6A j TA z
2B + 3B : 4B K | 5B [ 6B k 7B {
2C . 3C < 4C L 5C \ 6C I 7C |
2D - 3D = 4D M | 5D ] 6D m | 7D }
2E . 3E > 4E N 5E ) 6E n 7E ~
2F / 3F ? 4F O |5F _ 6F o |7F DEL

The ASCII Character set: characters 32 — 127.




Sikistirma - CODEC

Daha hizli veri transfer etme
Daha az veri depolama alani kullanma

Codec, Compression ( sikistirma ) ve decompression ( agma ) kelimelerinin
birlesiminden olusur. Ayrica codec, analog sinyali, veri agi Uzerinden tasinabilmesi igin
dijital hale donusturdr.

Kanali verimli kullanma yontemleri: Compression, Reducing, Coding, Modulation,
Canstrator,

Konusurken beklenen araligi degerlendirme, Abone mesguli tablosu / abone yok
tablosu hazirlama ve yayinlama.

Sikistirmadaki amac: Daha az ¢cogullama devresi, daha az band genisligi, daha az iletisim
ortami.



lletisim ortamlari
* Telefon line: iki tel, UTP: 4 ¢ift burgulu tel, Koaksiyel kablo
*  FMradyolar, TV
* GSM;1800/900mhz, 3G;2100 MHZ, Wi-fi /Bluetooth, Wi-Max
*  Uydu, Radyolink
*  Rf-ID; kimlik tanima/OGS, GPS
*  Fiber optik kablo
Hava: RF, Radyo frekanslari, Mikro dalga; infarared-kizil 6tesi, Termal iletisim, Optik 151k



Transmission Mode

Simplex transmission: Only one way communication

Half duplex transmission: Two ways communication, but one at a time; not simultaneously
Full duplex transmission : Simultaneously in both directions

Unicast, Multicast, Anycast, Broadcast

|| Direction of data

- > i
[TATHTATAIT)

Mainframe Monitor

a.Simplex

Direction of data at time 1
Station i - Station i

Direction of data at time 2

b. Half-duplex

Direction of data all the time
Station i Station

A
Y

c. Full-duplex
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Complex numbers

Complex numbers provide a compact way of describing amplitude and phase (and the operations that affect them, such as
filtering)

Complex number z

= x+jy (x and y realvalued; — /—71. )
el — cos @+ jsin @

Im(z)

y 4 ----- . (x,y)

r :
i"=|Z|=\/Wa o .l Re(z)
0 = arg(z) = tan ! > )

x




Analog isaret

Analog isaret, genlikleri ve frekanslari farkli sints dalgalarinin toplamindan olusur.

Frekans, bir saniyedeki titresim sayisidir. Tersi ise periyottur. Yani periyot bir tek
titresimin siresidir.

Analog isaret, cok sayida frekans bilesiminden olustugundan isareti islemek zordur. O
nedenle frekans domaininde islenir.

Frekans spektrumunda isaretin basladigi ve bittigi frekans araligi bant genisligini verir.



Sintizoidal Sinyaller

Suirekli zamanl bir siniizoidal sinyal asagidaki bicimde 1fade edilebilir,
x(t) = A.cos(wyt + 6)

A: Genlik (Volt)

Wy: Acisal frekans (rad)

@: Faz acis1 (rad)

Temel perivot:

Temel frekans:

1
fo= T_o Hertz(Hz) wy = 21 f



Analog Isaret

Analog isaret: isareti belirleyen temel ézellikler genlik frekansi, faz ve
bant genisligidir. Analog isareti; genligi, frekansa ve faza bagl olarak
zamanla degisen isarettir.

X(t) = A(t). sin(2ft +¢)

® f[Hz]

: N\
/

iki sinis dalgasinda faz iliskisi

Q=M sin g

4

b

L

o\,

L

I=M cos ¢



Frekans veya titresim sayisi bir olayin birim zaman (tipik
olarak 1 saniye) icinde hangi siklikla, ka¢ defa
tekrarlandiginin 6l¢limidir, matematiksel ifadeyle
periyodun carpmaya gore tersidir. Bir olayin frekansini
Olgmek i¢in o olayin belirli bir zaman araliginda
kendini kag kere tekrar ettigi sayilir sonra bu sayi
zaman araligina boéltnerek frekans elde edilir. Sl birim
sisteminde frekans, Hertz (Hz) ile gosterilir. Bir Hertz,
bir olayin saniyede bir tekrarlandigi anlamina gelir.
Olayin iki Hertzlik bir frekansa sahip olmasi ise, olayin
saniyede kendini iki kere yineledigini ifade eder.

Frekans

isim Sembaol Arahk - Titresim Sayisi Daleaboyy

Extremely low frequency ELF 3 Hzile 30 Hz 20, 00 ke ile 100, D00 korm
2Hperlow freguency SLF S0 Hzile 300 Hz 1,000 km ile 10,000 km
Ulitra low freguency ULF 300 hz ile 3 Khz 100 km ile 1000, km
Verylow frequency WLF 3 Khz ile 30 Khz A0 ko ile 1040 km

Lowe frequency LF 30 Khz ile 300 Khz A1 km ile 10 km

Medium freguency MIF 300 Khz ile 3 Mhz 100 milel km

High freguency HF 3 Mhz ile 30 Mhz A0 mile 100 m

Very high frequency WHF 30 Mhz ile 300 Mhz Imile10.m

Ultra high freguency UHF 300 Mhz ile 3 Ghz A0 cmile 100 cm
Super high freguency SHF 3 Ghzile 30 Ghz lemile 10 cm
Extremely high frequency EHF 30 Ghzile 300 Ghz A mmile 10 mm

Kati Adi Sembol Kati Adi Sembol
1070 Hertz Hz

1071 dekahertz daHz 1071 desihertz dHz
1072 hectohertz hHz 1072 santihertz cHz
1073 Kilohertz kHz 107-3 milihertz mHz
10”6 megahertz MHz 1076 mikrohertz uHz
1079 Gigahertz GHz 1079 nanohertz nHz
10712 Terahertz THz 10712 pikohertz pHz
10715 Petahertz PHz 10715 femtohertz fHz
10718 Egzahertz Ehz 10718 attohertz aHz
10121 zettahertz ZHz 10721 zeptohertz zHz
10724 yottahertz YHz 10024 yoktohertz yHz




Wavelength: The distance between repeating units of the propagation
wave

. isaretin 1 saniyedeki tekrarlama (cycle-saykil) sayisidir. Birimi
Hertz'dir.

. Frekans f=1/T formuluyle hesaplanabilir. Burada: f = Frekans, T=
Peryot ‘tur.

. f=1 KHz=1000Hz=10"3 Hz, f=1 MHz=1 000 000= 10”6 Hz,
f=1GHz=1 000 000 000=10"9 Hz

. A=lsik hizi / frekans = f / ¢ (metre)

Band genigsligi: ;, Delosvovu @

. B=Veri hizi (bps)/(Kodlama orani x Sembol orani x FEC ), Hz /\ /\]m,g

olarak bulunur.

. Bir isaretin alt frekansi =f1, Ust frekansi=f2 ise isaretin band : .
genisligi BW=f2-f1 dir. m—

e Peryod: Bir x(t) analog isarette x(t+T)=x(t) olacak sekilde T R et
positif bir sayi ise Bu isaret peryodiktir. T degerine periyod ve Ve '/}’ \ H e -
f=1/T (Hz=1/sec) peryodun tersinede frekans denir. Frekans 1 °t SV P —
saniyedeki peryod sayisidir. ;4

Peak-to-Peak




Types of Signals

Analog:
An analog signal is a continuous signal and is often represented by a V(t).

A dimmer light switch continuously increases/decreases the current.

Digital :
A digital signal is a discrete time signal, binary signal.
An On/Off light switch applies a fixed, predetermined voltage.
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Analog and Digital Signals

ANVANYA

—

Digita

+5v

ov/\/\

Analog

+5v

Light intensity
Temperature
Pressure
Flow rate

+5v

ol

Digital
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Time

Analog Signal Digital Signal
V(L) V(L)
A The analog signal A The digital signal
is continuous in is discrete in
time and value time and value
/ | /
W
» Time O '
0011 0010 0100
0001 1010 0111
0101 0011 0110
—
Sensor | Buffer _\_ Sample & A/D Computer
Amplifier Low-pass filter a0 Converter Memory




Voltage Level vs. Logic State

High (1)

Digital Signal has a high noise immunity level —
the level of noise that can be added to the signal without
affecting its state.




Analog Signal vs. Digital Signal

1. Analog signals
Pros: high resolution, efficient transmission
(1 wire, 1 signal), no delay, ‘real world’ signals.

Cons: Difficult to process (perform operations, storage),
susceptible to noise.

2. Digital Signals
Pros: high immunity to noise, easy to process

Cons: needs a lot of ‘bits’ and circuits, data processing
delay



Analog — Digital Conversion

Bit O—\>E

Digital input —3

—5

Bit9 ——

DAC

Analog output

Analog input =7

ADC

—— BitO0
—=

—>
—3

— Bit9

Digital output



Sinusoidal Waveform

s Mathematically it is represented as:

The basic mathematical format for the sinusoidal waveform is

A, sin o

where 4, is the peak value of the waveform and o is the unit of mea-
sure for the horizontal axis, as shown in Fig

. 1807 2w, 360°

& (% or rad)




Sinusoidal Waveform

** Unit of measurement for horizontal axis can be time s
, degrees or radians.




Sinusoidal Waveform

** Unit of measurement for horizontal axis can be time
_deorees or radians.

2 - Vertical projection of radius
JEO— vector rotating in a uniform
o ‘fz_;?l// circular motion about a
T " fixed pnint
, ** Angular Velocity w=12
© £ o 50" =
| o = il
P
@, & = 1.-'-5/ !
0® 457 90° 1357 o
LT N < Timerequired [ _ 2= |:0ne
0° 1807 o . . I
revolutionis T



Frequency of Sinusoidal

¢ Every signal can be described both in the time domain and the
frequency domain.

" Frequency representation of sinusoidal signal

I S . 15 1 kHz signal in the time domain
[ ]

Amplitude
o a

Time {milliseconds)

1 kHz signal in the frequency domain

Amplitude




A periodic signal in frequency domain

/

** Every signal can be described both in the time domain and the frequency
domain.

= A periodic signal is always a sine or cosine or the (weighted) sum of sines
and cosines.

= Frequency representation of periodic signal is:

A
vV

/\/\/\J\/\ >

2fs 3fs 4fs 5fs f




A periodic signal in frequency domain

/

s A periodic signal (in the time domain) can in the frequency domain be
represented by:

O A peak at the fundamental frequency for the signal, f.=1/T
O And multiples of the fundamental f,f,,fs,...=1%f, ,2f., 2*f,

A

//\ = V ‘ | | I |




Non periodic sighal in frequency

domain
* A non periodic (varying) signal time domain is
spread in the frequency domain.

= A completely random signal (white noise) have
a uniform frequency spectra

%




Phase Relation

<  The maxima and the minima at pi/2,3pi/2 and 0,2pi can be shifted to some other angle.

The expression in this case would be: A, sinfwt + &)
A =@ =
p oS o .

¥ 510 O —— -
- - - “/" T L] ] o

_x = > 35 Q2w — &)

- #
2 2 %y 2 Ix
— 0 Y I :.;
o0 " -
- Dgfining the phase shift for a sinusoidal

Jfmmction that crosses the horizontal axis with
a pasitive slope before 0°.

Phase relationship between a sine wave and a
COSTRE Wave.

e

Defining the phase shift for a sinusoidal
Jimection that crosses the hovizontal axis with
a positive slope qfter 0°.

A, sin(wt — )




Derlvatlve of sinusoidal

- Cosine wawe

dr
A .
/ o ot
i/ .
Sine wave
dx dx _
dr dr | dx _ o I
max I “r max
o | L
| | ,
o \
| |
|
I L
1 2] i
i % | ® —E: - wH
2 | 2
|
|

]

n 1 -
‘ &
! “ |“x
# - T .
~ Less slope
.'-TEE‘.JEI. slope

dx
EL -~ Higher peak

1

Megative peak
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.

Smaller negative
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Response of R to Sinusoidal Voltage
or Current

+* Resistor at a particular _  ——— vl
frequency .
§ B oo 0 = I
Fin - ‘Qw,{‘
ey
The voltage and curvent af a resistive element
are in phase.
vV, — IR

Sfor a purely resistive element, the voltage across and the current
thronugh the element are in phase, with their peak valnes relared by
Ol s Taw.



Response of L to Sinusoidal Voltage

¢ Inductor at a particular frequency

and. applving differentiation,

¥r

or Curre .
____@:

i

Opposihon a

funchion of fand L

dip
¥ =L dr

Sfor an inductor, vy leads iy by 207,

oF

diy a .
— = —( Iy 510 wi) = wly cos wi
dt .::'I{ " ) " “ _ )
L: vy leads iy by 907 N
diz Vi ~
Therefore. vi =L r = L{wly cos wl) = wll, cos wt
,.-_*' I A
or vi = F, sinfwi + 907) -
F oge
where P = wll,
. | wll,,
Opposition = 7. 1 = wl ..:!I'.,__-[ S——
™ am

o
Ty
-
E
3
' T\\/L/



Response of C to Sinusoidal Voltage
or Current

¢ Capacitor at a particular frequency |-

d C == V= in
. Ve —
ic=0C
< dt
and, applving differentiation, ©
e R o ) - o a
= —(Vy sin wf) = wl’y, cos wr i leads v by 907,
F
e = ¢ e _ cpur, f) = wC¥, t ¥
o= = ({wly cos wl) = wlCTy, cos w - - ¥
< dr ™ ) ™ I, / - -~
ic = I, sin{wt + 207) — - R "
T g90° i =
In = @CV, Y = —L_
< w

*

Sfor a capacitor, i leads v by 90°, or v lags i by 907



Frequency Response of R,L,C

** How varying frequency affects the opposition
offered by R,L and C

R
1
Xo =
€ aarC
1 I | I_ 1 - 1
[¥] 5 10 15 20 AkH=z) Xef =45 c
m
AN =k
r / Xp = wl = 2a7L = 2xLf
4 y=mx+ b= 2L+ 0
3L L = 100 mH - . .
- In summary, therefore, as the applied freguency increases, the
21/ Increasing I = ot resisfance of a resistor remains constant, the reacrance of an indncror
1t - - increases linearly, and the reacfance of a capacitor decreases
- N nonlinearly.

X, = 0ftatf= 0Hz



Analog Quantities

Most natural quantities that we see are analog and vary
continuously. Analog systems can generally handle higher
power than-ghigital systems.

100
95 b ‘l\
20 (/' 2
o
85 . N
o /! N
" 3
75 Va
70

Time of day
12 3 45 6 7 8 91011121 2 3 4 5 6 7 8 9 10 11 12

A.M

Digital systems can process, store, and transmit data more
efficiently but can only assign discrete values to each point.



Analog and Digital Systems

Many systems use a mix of analog and digital electronics to take
advantage of each technology. A typical CD player accepts digital data
from the CD drive and converts it to an analog signal for amplification.

CD drive

=D

IS o
10110011101 Digital-to-analog f\/\'\/\/‘/\ Linear amplifier
Digital data converter Analog
reproduction
of music audio Speaker

signal

Sound
waves



Binary Digits and Logic Levels

Digital electronics uses circuits that have two states, which are

represented by two different voltage levels called HIGH and LOW. The

voltages represent numbers in the binary system.

In binary, a single number is called a
bit (for binary digit). A bit can have
the value of eitheraO oral,
depending on if the voltage is HIGH
or LOW.

A

VH(max)

HIGH

VH(mir)

Invalid

VL(max)

LOW

VL(min)



Digital Waveforms

Digital waveforms change between the LOW and HIGH
levels. A positive going pulse is one that goes from a
normally LOW logic level to a HIGH level and then back
again. Digital waveforms are made up of a series of pulses.

HIGH - — HIGH — —

Rising or / Falling or Falling or / Rising or
leading edge trailing edge leading edge trailing edge

LOW — - LOW —— 0 3

(a) Positive—going pulse (b) Negative—going pulse



Pulse Definitions

Actual pulses are not ideal but are described by the rise time, fall time,
amplitude, and other characteristics.

/— Overshoot

Ringing

90%

Amplitude tyy

Pulse width

50% ¢«

10%

Ringing
y

Base line

Undershoot

Rise time Fall time



Periodic Pulse Waveforms

Periodic pulse waveforms are composed of pulses that repeats in a fixed interval
called the period. The frequency is the rate it repeats and is measured in hertz.

The clock iIs a basic timing signal that is an example of a periodic wave.

What is the period of a repetitive wave if f = 3.2 GHz?

T_1__ 1 _
= F " 320GHz 913ps




Pulse Definitions

In addition to frequency and period, repetitive pulse waveforms are
described by the amplitude (A), pulse width (t,,) and duty cycle. Duty cycle
IS the ratio of t, to T.

Volts

A

Amplitude (A) | Width
(t\l\l)

T Pulse ‘

» Time

— Period, T —l



Timing Diagrams

A timing diagram is used to show the relationship between two or more digital
waveforms,

cook —1 L L1 L L) L L1 LJ |
1 1 1 1 1 1
1 1 1 1 1 1
] ] ] ] ] ]

A diagram like this can be observed directly on
a logic analyzer.




Serial and Parallel Data

Data can be transmitted by either serial transfer or parallel transfer.

! A
1 0 1,1 o110 1 (0]
1
b b b 5B 4y 5 g b
Modem
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Basic System Functions

And, or, and not elements can be combined to form
various logic functions. A few examples are:

The comparison function

Basic arithmetic functions

Comparator
A>B ——
— A
Two
binary A=B —— Outputs
b

numbers
— B
A<B ——

Adder

Two
binary

numbers Coye —= Carry out

Carry in — C;,



Basic Logic Functions

m True only if all input conditions E}

are true.

@R True only if one or more input é_>f

conditions are true.

@T Indicates the opposite condition. [>
%




Basic System Functions

And, or, and not elements can be combined to form
various logic functions. A few examples are:

The comparison function

Basic arithmetic functions

Comparator
A>B ——
— A
Two
binary A=B —— Outputs
b

numbers
— B
A<B ——

Adder

Two
binary

numbers Coye —= Carry out

Carry in — C;,



Basic System Functions

The encoding function

The decoding function

Bin.

ary in

Decoder

put

Encode
Binary code
for 9 used for
storage and/or
computation
A

]
|

7-segment display




Basic System Functions

The data selection function

muttiplexer  JUUTUUULT LML 1 THHUUUL * pemuitiplexer

A Data from Data from Data from Data from D
Ato D Bto E CtoF Ato D /
At Aty
LML o2 : - - " - V4 S inininh
~ > > > > —A\t,z
c Atz Aty F
Switching Switching

sequence sequence
control input control input
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Analog

Digital

Binary

Bit

Pulse

Being continuous or having continuous values.

Related to digits or discrete quantities; having a set of
discrete values.

Having two values or states; describes a number system that
has a base of two and utilizes 1 and 0 as its digits.

A binary digit, which canbe a 1 or a 0.

A sudden change from one level to another, followed after a
time, called the pulse width, by a sudden change back to the
original level.



A Light Sensitive lighting system

» LED
2l | LR e
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—— BATTERY 10K
{ 42)1'1
R2 ~—~Y'BC547
10K
I



Analog Electronics Systems

¢ Block diagram of an analog electronic system.

Input

Transducer

—

Processor/
Filter

Display /
Digital End /

L A
Interface

fier

Tone-

||||||||||

cccccccccc
.....

amplified

electronic

A Loud Speaker system.
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Typical block chain in an Electronic System

Sensor/Transducer: converts the real-world signal into an analog electrical signal.

Filters: The analog signal is often weak and noisy, so filters are required to remove
noise.

Amplifiers: are needed to strengthen the signal.

A/D converters: if digital processing is required.

92



Typical block chain in an Electronic System

An analog-to-digital converter transforms the analog signal into a stream of 0‘s and 1's.

The digital data is processed by a CPU, such as a DSP, a microprocessor, or a
microcontroller.

Digital-to-analog conversion (DAC) is necessary to convert the stream of O's and 1's back

into analog form.
y))) y)))

1010
0100

1110 10101010
0111 11001111




Op-Amps in electronic system

= Animportant building block used for amplification and filtering is :
Operational Amplifier.

94
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DC Circuit analysis

¢ Circuit analysis is the process of finding the voltages across, and the
currents through, every component in the circuit.

J/

** For dc circuits the components are resistive only and analysis is simpler.

**Ohm Law,

*»*Series, Parallel circuits,

s Kirchhoff’s voltage and current laws,
**Current, Voltage divider rules,
**Thevenin, Norton’s theorems.



DC and AC Circuit analysis

¢ For dc circuits the components are resistive as the capacitor and
inductor show their complete characteristics only with varying voltage
or current.

** One form of alternating waveform is sinusoidal waveform where the
amplitude alternates periodically between two peaks.
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Classification of Materials

Conductors

— The electrons can be freed with very little external force
Insulators

— Materials with complete valance bands

— |t takes a great force to free these electrons
Semiconductors

— Materials with half-complete valance bands
Impedance

— dielectric, conductivity, permability

EGR 101
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Elektrik Terminolojisi

e Elektrik = Elektron akisi
* Potansiyel fark elektron akisina neden olur.
e Suyun akisi anlamak igin en gtizel érnektir.




Elektrik Terminolojisi

* Direnc (R yada Q)
— Elektrik akimina karsi koyma

— Sunlara bagldir;
* Malzeme
» Kesit kalinhgi

e Uzunluk
e Sicaklhik




Elektrik Devresi

Elektrik akimini meydana getiren elektronlar, elektrik
devresinden gecerek alicida baska bir enerjiye donusdur.

Elektrik ahlicilarinin ¢aligmasi icin surekli elektrik akimi
gecmelidir.

Bu akim alicinin devresine baglanan elektrik enerji kaynagi
lle temin edilir.

Enerji kaynaginin bir ucundan c¢ikan elektronlar iletken-
alici-iletken yolunu takip ederek diger ucuna ulasir.




Acik Devre

» Elektrik devresindeki anahtarin acgik durumda oldugu,
devreden akimin ge¢medigi ve alicinin c¢alismadigi
devredir.iletkenlerin kopmasi, sigortanin atmasi, ek yerlerinin
temas etmemesi de agik devreyi olusturur.

1A
L
+| S
S5ihi —'_i:— X L=ov.




Kapali Devre

» Elektrik devresinde, anahtar kapali ve devre
akiminin normal olarak gectigi, alicinin ¢alistigi

devredir.
1A
— o o
+ S
E=9V _-TL @ L=gV




Elektrik akimi cesitleri

e DC=DogruAkim
— FV paneller Dogru Akim Uretir.
— Akl ve piller Dogru Akim depolar.

 AC = Alternatif Akim
— Sebekelerde ve evlerde kullanilir.

Y

Alternatif akim

Dogru akim



Alternatif Akim

» Zamana bagh olarak periyodik bir gekilde yon ve
siddet degistiren akima “Alternatif Akim (AC)” denir.
Alternatif akimin gsiddeti kaynagin glcine baghdir.

» Alternatif akim buyuk elektrik devrelerinde ve yuksek
gucli elektrik motorlarinda kullanilir. Evierimizdeki
elektrik alternatif akim sinifina girer.

SLTERMATIF AKIM [AC)

Trda KO 2
1 1 1 1 I
U ™02




Dogru Akim

» Zamanla yonu ve siddeti degigsmeyen akima dogru
akim denir. Ingilizce “Direct Current” kelimelerinin
kisaltilmasi “DC” ile gosterilir.

» Dogru akim genelde elektronik devrelerde kullanilir. En
sabit dogru akim kaynaklari da pillerdir.

DOGRU AEIM [DC)
Sl [+] o

o

Sl [=] o

hhhum&mg
—t } =
i

i =
0 zn 1zn [Faman]




OzUmin ugrasisi bir kivilcim cakmaktir.

Sorular?

Contact me at:
cahitkarakus@gmail.com

Dr. Cahit Karakus
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