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Figure 1-1  Graph of an analog
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An Analog Electronic System (4:Lad (49 58l alss
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= Original sound waves
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Amplified audio signal

Figure 1-3 A basic audio public address system . agell i ga dublia ol



Digital and Analog Quantities
* Analog quantities have continuous values
(';{s'jl\ d\J.L;) 5 yallina a8 Led Alilaill S
 Digital quantities have discrete sets of values
Anaial) ) (10 e sanne g A3l i)
Most natural quantities that we see are analog and vary continuously.
o) sy paline ISy s s A0S o Ll 1) gmlal o) dlle
Analog systems can generally handle higher power than digital systems.
Aaad ) alail) Lpaa Jalai il @l (e el cilelhain pe dalaill e 5 508 400l okl

Digital systems can process, store, and transmit data more efficiently but can
only assign discrete values to each point.
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Digital and Analog Quantities
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Digital quantities have discrete sets
of values
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Analog quantities have continuous
values
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Digital and Analog Quantities

Types of electronic devices or instruments:

5 SV Gl el 5 dadasV) & gl
* Analog s
 Digital )
- Combination analog and digital = Ll ) e hada

Is mobile device analog or digital or combination of them?
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Analog and Digital Systems

Many systems use a mix of analog and digital electronics to take advantage
of each technology.
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A typical CD player accepts digital data from the CD drive and converts it to
an analog signal for amplification.
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Figure 1-4  Basic block diagram of a CD player 4asall gal ) Jidal pubal 8 gaia Jabada,



2. Binary Digits, Logic Levels, and Digital Waveforms

Decimal Numbers

* The decimal number system has ten
digits: 0,1, 2, 3,4, 5,6, 7, 8,and 9

* The decimal numbering system has a
base of 10 with each position weighted by
a factor of 10:

102110210 10" ho Tho oo
Decimal/
Foint




Binary Numbers

* The binary number system has two digits: 0 and 1

* The binary numbering system has a base of 2 with
each position weighted by a factor of 2:

2 Jalay 45 ) g0 AR S5 2 bl (5Ss AL aall ol Jd

POSITIVE POWERS OF TWO
(WHOLE NUMBERS)
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Binary Numbers

2 bits 3 bits 4 bits 5 bits 8 bits word byte)

« 0O 00 000 0000 00000 00000000
« 1 01 001 0001 00001 00000001
e 2 10 010 0010 00010 00000010
« 3 11 011 0011

¢« 4 100 0100

« 5 101 0101

c 6 110 0110

« 7 111 0111

- 8 1000

« 9 1001

« 10 1010 01010 00001010

2 bits word represents 4 different codes 22=4
3 bits word gives 23=8  codes

4 bits word gives 24=16 codes

8 bits word (byte) gives 28=256 codes,

n bits word gives 2" codes



Digital Waveforms (pulse)

Binary values are also
represented by voltage levels

HIGH -- HIGH —— | —
Rising or > i Falling or Falling or A Rising or
leading edge trailing edge leading edge trailing edge
LOW — —— LOW =-
[, [ [, f
(a) Positive-going pulse (b) Negative-going pulse
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Non-ideal pulse 4dlia & 4y

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

Major parts of a digital pulse
el ) day 8 s ) ¢ 3aY)

« Base line: oY) ha

« Amplitude dadl 5i JUaall

« Rise time (t,) 2yl (1)

« Pulse width (t,) =il (= e
« Fall time (t) Ll ()
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Periodic Pulse Waveforms 4 g (cia sall) cilauil)

Periodic pulse waveforms are composed of pulses that repeats in a fixed
Interval called the period.

Do) oo A A ) ) 8 (e (85 A ) sl Apail) Sl gl
The frequency Is the rate it repeats and is measured in hertz.
el ol s Al 3 s gl ol laill ) S5 Jana g8 23 il

« t,=pulse width =il = e
» T = period of the waveform 4s sl s (

« f=frequency of the waveform as sall 2 3

—T

1 7.1
f == T Clock = periodic waveform

=
The duty cycle of a binary waveform is defined as:
Duty cycle = (%’ijoo/o



A Digital Waveform carries binary information

When the Waveform is high, a binary 1 is represented, When low, a binary O is used.
Each bit in a sequence occupies a defined time interval called a bit time
Al m}@ﬁ@)s)ﬁd&M\@fb&&

The clock: In digital systems, all waveform a are synchronized with a basic timing
waveform called the Clock

Ae Ll slassall Laals) el 31l Ax ga ae Uil e oy il gal) JS Al ) ki) b
The clock is a periodic waveform in which each interval between pulses (the period)

equals the time for one bit.
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Figure 1-10 Example of a clock waveform synchronized with a waveform representation of a sequence of bits.
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Timing Diagram

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

lock I | | | | [ | [
I ] | . | 3 I 4 | S I 6 | 7 [ 8
I | [ I I I [ I
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I | I | |
I e I !
I [ I [
B | [ | [ ‘
I I I I
I | | | | [
I | [ - 1 -
I | | I | |
@ | | | I I | 1
A, B,and CH

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

Figure 1.11 Example of a timing diagram.




Data Transfer «lilud) Ja
Serial and Parallel Data = & Jaig Jodod Ja

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

Computer [ Printer

|
JI()I|I()|()I() -

Ih 1, b I3 ly 15 tg 1y i
Computer > Modem

(a) Serial transfer of 8 bits of binary data from computer to modem. Interval (b) Parallel transfer of 8 bits of binary data from computer to
toto 1, is first. printer. The beginning time is #,.

Figure 1-12  lllustration of serial and parallel transfer of binary data. Only the data lines are shown.



3. Basic Logic Operations

There are only three basic logic operations:

One input D‘) One output

NOT

Twio ar mare Z2222: Cne output
inputs L

AND

Twio ar more

inpite — Clne output




The NOT operation

LOW (0) —>o— HIGH (1)
HIGH (1) >o — LOW (0)

* When the input is LOW, the output is HIGH
 When the input is HIGH, the output iIs LOW

The output logic level is always opposite the input logic level.
ilaiad) Jaal) (uslay Lagd ahiall 7 Ad1 )



LOW ()

The AND operation

HIGH (1) —
I{ }.I'n.."h {0

sls

LOW () ——

LOW ()
— LOW (()
HIGH (1)

HIGH (1) =

JU

— HIGH (1)
HIGH (1) —

— When any input is LOW, the output is LOW
0 zall gl 0 Jalaadl sl (58 e
— When both inputs are HIGH, the output is HIGH
(1) AN 0S¢ (1) sl e DS 465 Lanie



. 1Oy
The OR operation < D
ll”:}: ._|| D HIGH |
LOW (0
b\ A D HIGH (1)
oY) D HIGH®

— When any input is HIGH, the output is HIGH
— When both inputs are LOW, the output is LOW



4. System Concept alaill a ggda

ne Comparison function 4 all

The Arithmetic functions — dutuad) el

ne Code conversion function Jsa Jagas

he Encoding function Jse ) 4

ne Decoding function Js Al &8

ne Data selection function <l (slad)) AL
ne Storage function s A

ne Counting function 2




The Comparison Function

Compares two binary values and determines whether or not they
are equal

(SO e STl g sbun o) jaaal Lagd gl OIS 131 Lad daay g il (e ¢l

Comparator Comparator
A>B — — Binary A>B — LOW
¢ code for 2 &
Two
binary A=B —— Outputs A=B — L.OW
numbers .
L B Bn‘m.ry B
T=ip » code for 5 A<B HIGH
(a) Basic magnitude comparator (b) Example: A is less than B (2 < 5) as indicated by

the HIGH output (A < B)

Figure 1.19 The comparison function.



The Arithmetic Function

« Perform the basic arithmetic operations on two binary
values: 4ull 4ubuall cilleall 2oy

— Addition gl

— Subtraction ¢z _kl
— Multiplication «_ =l
— Division 4eall

Adder Adder
Binary
A : A
. S Sum code for 3 > Binary
h_WO code for 2
inary
numbers C,, — Carry out Binary Copt — Binary |
B code for 9 B
Carry in —> C;, Binary 0 — C;,
Binary
code for 12

(a) Basic adder (b) Example: A plus B (3+9=12)
p

Figure 1.20 The addition function.



The Encoding Function Jxa Al
« Converts non-binary information into a binary code

A ey (G A Cud Sl slaa J s

HIGH

> 9  Encoder
—
— ‘
— Binary code
— for 9 used for
— 4 storage and/or
: g computation
]3] — 1
N [ [ i
1 J(2J3])
o) J4)

Calculator keypad

Figure 1-21  Used to encode a calculator keystroke into a binary code for storage or for calculation.
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The Decoding Function sl &8
« Converts binary-coded information into a non-binary form.

A et JSAI LA B ja je il slaa (e i lSay) Jay

Decoder

Binary-coded input

7-segment display

Figure 1.22 A decoder used to convert a special binary code into a 7-segment decimal readout.



The Data Selection Function
« Multiplexer (mux) (<Y ¢ HLEaY)) Ly
— Switches digital data from any number of input sources to a single output line
2 AN e Lgany s Jalie s (e dsad ) e glae i
« Demultiplexer (demux) &)
— switches digital data from a single input to any number of output lines
Z OB 33 e aaly (o g Jiaae (e dpad ) Qlln g H s

Multiplexer MWULFU—U—U—L—MHML”_ Demultiplexer

Data from Data from Data from Data from
AtoD Bto E C taF AtoD
At At, Aty At
g > | |
Switching Switching
sequence sequence
control input control input

Figure 1.23 lllustration of a basic multiplexing/demultiplexing application.



The Storage Function

* Retains binary data for a period of time
— Flip-flops (bistable multvibrators)
— Registers
— Semiconductor memaories
— Magnetic-media memories
— Optical-media memories

Serial bits
on input line

O0101— O 1 O | O

Initially, the register contains only invalid
data or all zeros as shown here.

First bit (1) is shifted serially into the
register.

O10— 1 01 O

‘ Second bit (0) is shifted serially into
O 1 il O - 1 O register and first bit is shifted right.
Third bit (1) is shifted into register and
the first and second bits are shifted right.

Sl CLC INC

O— 1+=0-l1

Fourth bit (O) is shifted into register and

—_— O ——->1 _>O _>1 the first, second, and third bits are shifted
right. The register now stores all four bits
and is full.

Figure 1.24 Example of the operation of a 4-bit serial shift register. Each block represents one storage “cell” or flip-flop.



The Counting Function i

« Generates sequences of digital pulse that represent numbers

Parallel
MLH_H_H_ output lines
—
SN Counter
[nput pulses

Figure 1.26 lllustration of basic counter operation.

Binary
code
for |

Binary
code
for )

Binary
code
for 3

Binary
code
for 4

o801 i Sl ey ciliasi (pe Sdus Al

Binary
code
for 5

Sequence of binary codes that represent

the number of input pulses counted.




Test and Measurement Instruments

Analog Oscilloscope Ll 3 L3 aul
Digital Oscilloscope &) 3 L) aul
Logic Analyzer fhis Jas

DC Power Supply & _aius 433555 )
Function Generator 3,3} al s
Digital Multi-meter 23zt <8 ) (sl



Key Terms

« Analog * Input
 Digital «  Output
+ Binary + Gate
e Pulse  |nverter
« Duty Cycle * AND
« Clock ! OR
« Timing diagram * Integrated Circuits ICs
e Serial « Fixed Logic Function
« Parallel
* Logic
Text book

Digital Fundamentals by Thomas Floyd, 10t edition
Pearson Prentice Hall
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3
A
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The Inverter

The AND Gate

The OR Gate

The NAND Gate

The NOR Gate

The Exclusive-OR and Exclusive-NOR Gates

The term gate i1s used to describe a circuit that performs a
basic logic operation



1. The Inverter

1
A >o % A—o S X
1
A —O} X 4 —I X
Distinctive shape symbols Rectangular outline symbols
Al X 1
0| 1 A kA
1 [:I x = E " : 1 1
: A
Truth table Boolean expression  © L -
0=LOW Al
1= HIGH X !

- I . ‘d

Pulsed waveforms

The output of an inverter is always the
complement (opposite) of the input.



Binary number
l 1 0 l 0 0 0 l
0 0 1 0 ] l l 0

1’s complement




2. The AND Gate

A — A — =
P E
B B —N

Distinctive shape symbol Rectangular outline symbaol
| |
A 1 0 | 0 |
— | — 4 —
A B |X [ | | X
0 00 — o B
‘ B Ry 0 | 0 |
o 1|0 X = AB __ | | ! .
1T 010 h | I I | | |
1 1|1 Boolean expression | | | : : :
Truth table Ul R N M B s~
| | |
0=LOW i | | | ' ' '
1=HIGH ~ : ;
= 1 0 1 0 , 0 | =
. R e | = :
The output of an AND gate is HIGH Timing diagram shows input

_ output relationship
only when all inputs are HIGH. 5



The AND Gate

3 inputs >>> 8 combinations

_'.._'._'._'.|:||:||:||:|I:|

_'.._'..|:||:|_'..4|:||:|m

= 0= 0O=0=0|7

e I s w4

= F OO

3-Input AND Gate




The AND Gate

4 inputs >>>16 combinations

oy I s oy o s

O— O— O —O— O— CO—C — 0 —

Do — ——— DO~ — — —

A B C D|X

o I s I I B i i e el

>

X =ABCD

4-Input AND Gate



HIGH = On Ignition
LOW = Off/ switch #o—e

HIGH = Unbuckled ~ Seat o
LOW = Buckled belt C l

HIGH activates
alarm.

Ignition on = HIGH for 30 s

Audible alarm is generated to remind the driver to fasten seat belt
T



3. The OR Gate

A A— >1
X == X
B B =

Distinctive shape symbol Rectangular outline symbaol

- |
A B|X J A 1 0 : 0 |
000 N
o ) = .
1 0|1 X=A+B : |
T 1] Boolean expression B 1 : 1 0 : 0 :
sl | o I
Truth table : : : : :
0=LOW :<—tl—>1<-| o 1> 14—>:
1=HIGH | N ITYY |
| | | | |
v 2 W ‘—.‘J '
X 1 1 0 1 "

The output of an OR gate is HIGH

: — )
whenever one or more inputs are HIGH ragrctagram snows

input output relationship



The OR Gate

=== == ™= —

J—O0—d—03r

X =A+B+C

3-Input OR Gate

10



Open door or window alarm mﬁﬂt window

Open door/window
Sensors

using an OR gate.

and a door)

— HIGH activates
alarm.




4. The NAND Gate

B

H vl = =D e
Yo « BAE x = x
B — by A
i — - L
Distinctive shape symbaol Rectangular outline symbaol
T F =
4| ] |

AR 1R I A ——
A BJX QR 1 [ . Doxi
0 0 1 ‘ | : : | | | | | o \
o 111 ¥ = AB B : : : : '_ Bubble indicates
T 01 : : : : : : : : an active-LOW
1 110 Boolean expression ? A ¥y du | output.

= il | |
Truth table B = LAY ~
0=LOW ‘ — =
1=HIGH A and B are both HIGH during these

i four time intervals. Therefore X is LOW.
il B TR Mea. “

The output of a NAND gate is HIGH

whenever one or more inputs are LOW.
12



The NAND Gate

—r— —— — — —

A B C |X

O—0—0—0—

o0 ——0O0——

oo — — — —

L

X =ABC

13

3-Input NAND Gate



The NAND Gate

O

NAND Negative-OR

Inputs | Output

A B X

—] — Output is low when both

0 0 - inputs are high

0O 1 1

1 O 1

1 1 0

Standard symbols representing the two equivalent
operations of a NAND gate.

14



Liquid Level detector, green light off

C /2 &

Level sensor

h 4
Q HIGH <>*‘
LOW Green light

e — N indicates both
HIGH

N A\ tanks are

greater than

Tank B 1/4 full.

\\_/) Level sensor

The Level sensors produce High level of 5 volt when the tanks are more than one-quarter full.
When the volume of chemical drop to one-quarter full, the sensor puts out a Low level of 0 volt




Liquid Level detector, Red light on

I
N, /M

Tank A

NAND Negative-OR

Red light
 Indicates
one or both
tanks are less

than 1/4 full.

the volume of chemical drop to one-quarter full, the sensor puts out a Low level

of O volt



5. The NOR Gate

A 4 —B=
D D LD T
B e T

Distinctive shape symbal Fectangular outline symboal
A
A B|X A
0 01 | ™ | | - X
I [ I I
o 110 . ' B 3 : |
T 010 X=A+B =g P
T 1]o Boolean expression : : : : : :
I I I I |
Truth table | | | | : |
0=LOW I | I | I |
1=HIGH

A

[
N s m S a

The output of a NOR gate is LOW

whenever one or more inputs are HIGH. 17



The NOR Gate

Sl W T

O— O— 20— O

OO0 ——00——

OO Qo — — — —

A B C |X

X=~A+B+C

P a
B
g |

18

3-Input NOR Gate



NOR Gate

T

¢

NOR Negative-AND
Inputs | Output
A B X
|« - Output is high when
0 O 1 both inputs are low
Of L 0
L W) 0
- 0

Standard symbols representing the two

equivalent operations of a NOR gate. 19



part of an aircraft’s functional monitoring system
Indicates the status of the landing gears before landing

+V
Landing gear sensors @)
Extended = LOW
Retracted = HIGH @ i Red LED
X' QGear retracted
=) >
©
—
—G
@ O

Green LED
XAl gear extended

Y4V,



6. Exclusive-OR Gate
e M

Distinctive shape symbaol Rectangular outline symbol
A 1 0 0 1
—_— | T—
| | I | I
A B |X | [ l | |
0 00 ‘ | J ' | |
a 111 [ [ |
1 0l X=A®B h B _ | : 1 0 , 0 |
1 110 Boolean expression ‘ : : : : :
Truth table ,.| : : : : :
| | | | l
0=LOW | 1 | | | |
1= HIGH a0 Rl anlra
[ | | | |
l | | | | |
- A TS TR Y |
|
X l 0 1 0 1

The output of an XOR gate is HIGH
whenever the two inputs are different.




Exclusive-NOR Gate

A A
Bﬂx :

X

Distinctive shape symbal

Rectangular outline symhbaol

A BI|X i |
o 01 :
I X=A@B l ‘ I
T 00 = . B | :
1 111 Boolean expression | |
! |
Truth table : : : |
0=LOW | '
1= HIGH £ Lop
| = —
XNOR

The output of an XNOR gate is HIGH
whenever the two inputs are identical.

A

A

22




3 gaal) cilaydas
Diode Applications

1, D32 Bloquées
02, D Fas=santes

t

L1, 2 Pas=zantes
02, D9 Bloquees

N Juad g 4 9 SN Aigl) (gl 1



Diode Applications
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Diode Applications

Jaall ki .2

&Aﬂ\.a.hmém‘@u\u.bd.b.d\ dad\dwe.mmbiﬁ
aMM‘MauaUﬂ\

Vo PN Y
Pt
e E-Vp-Vg=0
o E=V, +I,R
E R
1
. ID:_E(VD_E)
V, =0= |, ==
E=V, +I4R B i v
KVp @A B ooy =E 5 -
ID:IS(e T —1) Vo E Vb

N Juad g 4 9 SN Aigl) (gl 3



Diode Applications

Rectification :dugsal) 3 L&y ay i .3

Transforme

oirtpuit voltage Hill-wave

rectificd voliage Filtensd vohage Hepulated voluage

i1 i i1 ik
120 W, 60 He
i N |
[
'Y 1
| A I| II
I\ Jis :i_ Tmnsformer ——— Kectilier:. ———  Filler —— Regulator — TP
|

"\

ll"'l I"II Linad

(i) Complete power supply with truonsformert, rectifier, filler, and regulaior

N Juad g 4 9 SN Aigl) (gl

N



Diode Applications

Half wave Rectifier :da sall ciai 2 o m

>

1
+ |
| 1
II l.
il -
in It il
J |
-
| —
T

@l |]'|_|I|!|:_' e posilivg dlernanion o8 nhe= ) Hiz s visllags, ihe it '||||=;|:g|." Ewaks Fike thie Rl
el of the impan volage. The curreml path ix throough ground back 1o the source

- .

» &

=11 A

ihi Dunng the negabive aliernaiion ol the mpei voliage, the curreni s 0, 56 ihe outpal volinge is ol [

i
L

g.ﬁ'.‘... il

v § R, 0= —
rII I

S Jual 2

A g sy durigh Qo

5



Diode Applications

Area
Vavg 4~ 4 _ .. e L
0
P 27 >
V. =V_snat
T/2
. V_
Ve = jv —dt— 7 =0318xV,
V, =V, -0.7

S Judal Lo 4 9 SN Aigl) (gl



Diode Applications

Peak I nverse Voltage : qusall 4ddll 342 m

r|

PIV att,
f""\ 1 ” 0 -
/ \ =0
.r; \ 15 -
Vig 0 g :
| %7 Ry
: +
2V i
PIV =V, -V,

S Jual 2



Diode Applications

g Agaay dagall ai pgia m

2 N=.: N
pri * S P
. -\
|
|

S Jual L L g ) dusigh cpand



Diode Applications

Full wave Rectifier :dlalsll 45 gall a5 m

AN TAWA
oV , Full-}V-ave v O
\/ \/ \/ rectifier 3
-

V. =V sSnat

Vo = jv '—dt—zmi:O.636><Vm

&y Juai . L3 g SN Auatigh (pund 9




Diode Applications

PO g g Ja g Adall g3 §gaa aladiuly dlalsY) da gall asia m

R,

N Juad g 4 9 SN Aigl) (gl 10



Diode Applications

ik rhjq'ill_!; meEntive I1.|II!'--.':i'cI-|;:.L _J']_-. s osrwaeredBissed mnsd .l'.lI i sl

N Juad g 4 9 SN Aigl) (gl 11



Diode Applications

O a2

: l_d{p_ H 4 .

12



Diode Applications

- |
+ ]
A D,
!
4 v
Ry v = ——— 0.7
1Dy j 2
V) Loy o =
- Sl P 1

&y Juai . L3 g SN Auatigh (pund 13



Diode Applications

F 2 i
+100V -— IN4001
L @
V. 0V
\/ i
~100V —=———— = b 10 k€
1N4001

Suj Juai . A g sy duigh (pund 14



Diode Applications

ra gl Cpa e aladiuly ALalsl) da gall asia m

T

N Juad g 4 9 SN Aigl) (gl 15



Diode Applications

A
,fh". ,..J'

® 1§
i |

fa) Dairing the positive half-cyele of the put, £ and O e forward- Blased aod condisct curment
¥y and {2 are revense- ool

ik Diwring ihe repative hall-cyvcle of the inpat, £ and £, ire forward-bisised and comnduici curreni.
£3; omid . afe reverse-hinsed.

N Juad g 4 9 SN Aigl) (gl 16



Diode Applications

+

e )

(a) For the ideal diode model (forward-biased diodes D and D, are
shown in green), PIV= V.

(b) For the practical diode model (forward-biased diodes D and D, are

shown in green), PIV =V, , + 0.7 V.

N Juad g 4 9 SN Aigl) (gl 17



Diode Applications

(VEN{JPN -

HL/\ /\ Full-wave = / \ V o\

\/ rectifier

o— —0

{a) Rectilier without a filter

v, _ Vol e~
i /\\//\ Bneim Filter P

o —_—

(b) Rectifier with a filter (output ripple is exaggerated)

N Juad g 4 9 SN Aigl) (gl 18



Diode Applications

Sy Jual Lo

At g SN Autigh o
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Diode Applications

o \ / e Py N / S
[ ar [ /o fy N Pl 7\
/ / \ \ / / \ \
| \ | \ / \ / \ | \ | \ / \ / \
\ \ | / \ \ | /
I / \ \ | [ \ \
\ \ [ / ! \ | !
/ ! \ \ | / \ \
| : I ‘ ! \ ! \ f : I \ ! \ ! \
[} — | | | (R R /| - LI V| i T R
(a) Larger ripple means less effective filtering. (b) Smaller ripple means more effective filtering. Generally, the larger the

capacitor value, the smaller the ripple for the same input and load.

Same slope (capacitor

Ripple discharge rate)
4 1
I
= /o ' 7~ ~ / |
Fy & A r- X Ir-" ] Iln'
rlr A ! III|I rlr 1 [} 1'| |
|

! 1 Ill | [} y f] ! ;

I h I 1 | /
lJ___I e L e ok s — | - fl
(a) Half-wave f

Ripple /
o y P e £ y ~y Y

0 l il | i i il il il i

(b) Full-wave

N Juad g 4 9 SN Aigl) (gl 20



Diode Applications

ﬁiu\hﬂ\ugﬂe\éahh;\aﬁfcﬁwuhdyaﬂwdﬂeJﬁ\uﬁd\wum

Vo LineA LineB m. = Vmax Lal) ééj RiSal) O :':
T T2 im2 Sl 53 B asiaall
Vmax ...................... :
Vmin l-/¥ ... e -4V = R. C.AV i = Vmin - T-Vmin
mq Vimax my 2V max
| I T T TVgin _RL.CAV _T(2-AV/Vax)
» =+t =—+ = =
T2 . t2= 1/2 2 2 2NVpax Viax 2
{1 AV 1 AV 1 AV
< > R.C—F F Tad" - - (1- )
vt FVJC F R ooV
AV =Vmax - Vmin
A <l R .C Y = 1
\ L max max  Fp
m1=_vmax L) 3y ddiad Sl £y .
RL.C ‘ml Jaall JJAM\ C= max
AV .Fp.R|

G4 Judal .3 A g SN} Autigh (pud 21



Diode Applications

:Qy\ghndaah\g&n\gd&cﬂ\@g@

— o — —— i  m m m— — e —— — — — %

G4 Judal .3 A g SN} Autigh (pud 22



Diode Applications

120V rms . Qutput
60 Hz P
o R
T 1000uF "> 2200
All diodes are 1N4001.
N Juad g 4 9 SN Aigl) (gl 23



Diode Applications

S Jual 2

A g sy durigh Qo
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Diode Applications

2013/2014 4duass cila 3 /10/ :AE) J) g
tslaall (Agllie il T (ot olial (SN Al 5l

3\9)4(2+5) .................................... VOEJL&;\JSJ?“J\;%\ .1
%JJ (3) ...................................... PV u_uS:J\ dadl) RPN L_Lu;\ 2
Fo
+
e v;
2 k2 2 k&2
¥4

&y Juai . L3 g SN Auatigh (pund 25



Diode Applications

S Jual 2

A g sy durigh Qo
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Diode Applications

9] : \
’ ; :sllaall ol Al 5 Al 8
‘;lad\ CJ)A.J\ [PREGI (BJUL}“ BELE JUas \A.L\A) Voyt: C);j\ BJL&) }_‘Sﬁ C.a.a\j JS&U fu.u‘)\(l

R, = 220 ) L (3 el
4a (6) ..................................................................... Q

(3)-g s Jole A ol 1000 U 4508 284 Ry e g5l o 5530 g 3 ) il 2
a

aAJJ (3) ........... Al N CUIDIN/ (Daals Inviarea \/Inltana) o (| dga daa (3

5:1 D, D,
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Diode Applications

S Jual 2

A g sy durigh Qo
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Diode Applications

1 Clippers : ool & s .3

'I -

T /\ ) hAE S PN Sk
VA - _ﬂ

K

{a) LEmiiiag of the positive aliermation. The diode B forwiind-blased duriig thé positive altemation tabove LT 4
and peverse-busad during the negative altermnlion

&

ARA
ey

o s [ ] -
N & N
| . \j C)l | | o7V

() Limdtng of the negative alternation, The diode is forwand-Iased during the negative alicmation (bebow
~{1L. 7 % und reverse-binsed during the pesidive aliernation,

N Juad g 4 9 SN Aigl) (gl 29



Diode Applications

R,

Wy ;

10 k(2

+10V——; |
/\ . R,
V, OV INOT4 AV, b

100 k€

v
-
909V ——- =~
RSP0
0.7V

G4 Judal .3 A g SN} Autigh (pud 30



Diode Applications

S Jual 2
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Diode Applications

i
-l
}
3
=
e
il

L)

. ]
.I +30 ¥V
L TRY
- -V
Lt 7
(b}
+30V
ov
=30V
0,
(d)

()

S Jual 2

A g sy durigh Qo

—1
o M
1\ 2.2 k)
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Diode Applications

+10V /\
V., 0
10V \./

O Juad L2

RI
A
Ay % 3
1.0kQ i .7 Vg -
D, AD
4 — 'L.l.'.; 1':51:'-1 0
= 5V =i
X 5 ST Vg
L 2 O

Diodes are IN914,

A g S duuigh)
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Diode Applications

o——14
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\ RN 1
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i_ul..{lg -

i)
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+ 10 Y 3y
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()

0y

+ 1Y
| { \ !
JQ\W Wk 1,

e LAY

{h}
+101 %
Ve 0V
-10Y
()

o ” —0

L

o % o

o—[I—te——
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Diode Applications

Sy Jlal L

Clampers :4a) N < s .3

Ay g ) Anatigh) 35



Diode Applications
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Diode Applications

Clampers :4af 3y < s .3

e
o
B

S Judai Lo 4 9 SN Aigl) (gl 37



Diode Applications

Sy Jlal L
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Diode Applications

: &) gaal) ?hﬁ“’tﬂ‘ Jaadil) & yla 3
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Diode Applications

V= 0.7V o Lle 401l 3 all Vo dgal) aaa :Jla

E1 40V _» % _.i‘ Fol—

D1 D1 VT = 0.7V‘
)
o — P P s
Do (D liov | D2 10V D2
E1——r = —
1kallr 1KQ IR 1KQUR
I
‘ (O ov ov
Vo=E;-Vp=10 -07 =93V | =E1=Vp _10-07_,. ,
R 1IKQ

Su Juai .3 A g ) Atigh) Gand 40



Diode Applications

A_
D
B_

S 3a
S=A

B

Al ) Ustaa

S Jual L

Addal) Jgaa

A g sy durigh Qo

D1
Vo
E2=0V _|¢
D2
1KQ ] R
E =10V
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Diode Applications

(1)

14—

Ei1=10V
D1
(0) Vo
E2=0V
D2
1 KQ” R
E=10V——
S Jual L

(1)
E1

D1

o——

Vo

O.7i/
|
i 2

r<—1

1KQ| IR

E [10V

Vg =V =0.7V
I _ E—VD
R
=10_O'7=9.3mA
1KQ
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