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PULSE & DIGITAL CIRCUITS LAB - 14AEC16
Objectives: . )
To familiarize student with

1. Generation and processing_of sinusoidal and non-sinusoidal signals.

2. Fundamentals of basic logic gates and._its applications.

3. Analysis and design of various multivibrator circuits. o
4. Design and analysis of UJT relaxation oscillator and boot-strap sweep circuits

Outcomes:
After the completion of the lab, the student

1. Will be able to Generate and process sinusoidal and non-sinusoidal signals. = .

2. Will be able to understand fundamentals of basic logic gates and design applications.

3. Will be able to design and analyze various multivibrator circuits. o
4. Will be able to design and analyze UJT relaxation oscillator and boot-strap sweep circuits

Minimum Twelve experiments to be conducted:

1. Linear wave shaping (RC Integrator & RC differentiator).
Non Linear wave shaping — Clippers.

Non Linear wave shaping — Clampers.
Transistor as a switch.

Study of Logic Gates & Some applications.
Half adder & Full adder.

Sampling Gates.

Astable Multivibrator.

9. Monostable Multivibrator.

10. Bistable Multivibrator.

11. Schmitt Trigger.

12. UJT Relaxation Oscillator.

13. Bootstrap sweep circuit.

14. Constant Current Sweep Generator using BJT.

Nk WN

Equipment required for Laboratories:
1. RPS: (0-30) V
2. CRO: (0 —20) MHz
3. Function Generators :( 0 — 3) MHz
4. Components
5. Multi Meters
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Exp No: 1 Date:

AIM:
1)

LINEAR WAVE SHAPING

(RC INTEGRATOR & RC DIFFERENTIATOR)

To design and verify an integrator (Low pass RC) circuit.

ii) To design and verify a differentiator (High pass RC) circuit.

COMPONENTS REQUIRED:

1.

6.

o &

Resistors 1kQ, 10kQ, 100k
Capacitor 0.1 uf (1No.)
Bread Board

Connecting wires

CRO & Probes

Function Generator

THEORY: The process in which non sinusoidal signal is altered by transmission through a linear

network is called “Linear wave shaping”.

i)

i)

RC INTEGRATOR (or) LOW PASS FILTER: A Low pass circuit is a circuit which transmits
only low frequency signals and alternates (or) stops high frequency signals at zero frequency, the
reactance of the capacitor is infinity (i.e. the capacitor acts as a open circuit). So the entire input
appears at the output i.e. the input is transmitted to the output with zero alternation. So the entire
output is same as the input i.e. the gain is unity. As the frequency increase the capacitor reactance
Xc = 1/2unfc decreases and so the output decreases. At high frequencies the capacitor virtually
acts as a short circuit and the output falls to zero. RC Integrator can be operated in three different
modes i.e. Large Time constant(RC > T), Medium Time constant (RC =T) & Short Time
constant (RC < T).

RC DIFFERENTIATOR (or) HIGH PASS FILTER: In a high pass RC circuit, at zero
frequency the reactance of the capacitor is infinity and so it blocks the input and hence the output is
zero. Hence this capacitor is called the blocking capacitor and this circuit also called the capacitive
coupling circuit, is used to provide DC isolation between the input and output. As the frequency
increases the reactance of the capacitor decreases and hence the output and gain increases. At very
high frequencies the capacitive reactance is very small so a very small voltage appears across
capacitor and so the output is almost equal to the input and the gain is equal to unity. Since this
circuit attenuates low frequency signals and allows transmission of high frequency signals with

4
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little or no attenuation, it is called a high pass circuit. RC differentiator can be operated in three
different modes i.e. Large Time constant(RC > T), Medium Time constant (RC = T) & Short

Time constant (RC < T).

CIRCUIT DIAGRAM:
i) RC INTEGRATOR (or) LOW PASS FILTER:

R = 1kQ, 10k, 100k

T VWV P

Vi (From function generator) ——  Vo(Outputin CRO)

C=0.1 pf
ii) RC DIFFERENTIATOR (or) HIGH PASS FILTER:

| =
Q | |C0.1_uf . Q

P
<«

Vi (From function generator) Vo( Output in CRO)
<R =1k, 10k, 100k

& &

PROCEDURE:

A

1. Connect the low pass circuit as per the circuit diagram.
2. Connect the function generator at the input terminals and CRO at the output terminals.
3. Apply a square wave signal of 10V amplitude and 1 KHz frequency at input.
4. Observe the output waveform of the circuit for different time constants.
Large Time constant(RC > T), Medium Time constant(RC = T),Short Time constant(RC « T).
5. Repeat the above procedure for high pass circuit also.

6. Draw the graph for both low pass and high pass circuits for above three cases of time constants.
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MODEL GRAPH:
i) RC INTEGRATOR (or) LOW PASS FILTER:

PDC lab manual

AV V i(Input square wave)
+5v(
/ V o(Output) Large Time Constant (RC > T)
|
|
/I\/ t (in m Sec)
0 | I d
| \:
|
| |
| J
-5V S
AV Vi (Input square wave)
+5V | __ . _ _
| Vo, (Output) Medium Time Constant (RC = T)
A/
0 : I » t(inm Sec)
| |
| |
| |
= 5V L ___________ J
vV, Vi (Input square wave)
+5V
%_/ V o (Output) Short Time Constant (RC < T)
t (in m Sec)
0 >
-5V L&
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ii)) RC DIFFERENTIATOR (or) HIGH PASS FILTER:

/ Vi (Input square wave)

V, (Output) Short Time Constant (RC < T)

0 » t (in m Sec)
-5V
\Y
A
+5v. N l«— Vi (Input square wave)
/V o (Output) Medium Time Constant (RC = T)
|
0 : : » t(in m Sec)
|
|
|
-5V é
V A
+5V — V i(Input square wave) = V , (Output)
Large Time Constant (RC > T)
0 > t (in m Sec)
-5V

RESULT:

Hence the RC Integrator & RC Differentiator circuits were designed and output

waveforms are verified.
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Exp No: 2 Date:

NON LINEAR WAVE SHAPING - CLIPPERS
AlIM:
To design and verify waveforms of different clipping circuits with different reference

voltage.
COMPONENTS REQUIRED:

1. Resistors 1kQ (1No.)
Diode 1N4007 (2No.)
Bread Board
Connecting wires
CRO & Probes
Function Generator
7. Regulated Power Supply (0 - 30V)

o o~ D

THEORY: The non-linear semiconductor diode in combination with resistor can function as
clipper circuit. Energy storage components like capacitor etc. are not required in the basic process of
clipping. These circuits will select part of an arbitrary waveform which lies above or below
some particular reference voltage level and that selected part of the waveform is used for

transmission. So they are referred as voltage limiters, current limiters, amplitude selectors or slicers.

There are three different types of clipping circuits.
1) Positive Clipping circuit.
2) Negative Clipping.
3) Positive and Negative Clipping (slicer).
In positive clipping circuit positive cycle of Sinusoidal signal is clipped and negative
Portion of sinusoidal signal is obtained in the output. If reference voltage is added, instead of
complete positive cycle that portion of the positive cycle which is above the reference voltage value
is clipped.
In negative clipping circuit instead of positive portion of sinusoidal signal, negative
Portion is clipped.

In slicer both positive and negative portions of the sinusoidal signal are clipped.

11
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Operation can be explained based on equations as shown below:

1. When Vi< Vr + V,, Diode is reverse biased (OFF). Output follows the input.

2. When V> VR + V,, Diode is forward biased (ON). And the Output is equal to (Vr + V).
Here Vi is Supplied input voltage, Vr is connected reference voltage, V, is diode cut-in voltage
CIRCUIT DIAGRAMS

MODEL GRAPHS
Input Waveforms Output waveforms
1) Positive clipper:
1KQ
f VV YV T Vi Vo
PN \ V,20.7
¥ IN 4007 ¢ Vo o\ .t o e — —
—’ = i 1.| II‘I \ ; ,‘I ,'I \ | |'I I" — 1
& Y 'l\”."' / ,\le’ ll“. /‘,’. \ /
2) Positive clipper with positive reference voltage:
T l\/\/\/ T Vi VO
| Vg+ V.
Py i ey
e YAV RV
I
3) Positive clipper with negative reference voltage:
1KO
——AW\- T 1y ?
T A\ ; /-\“ ‘\'v'c
maoor W ) - |
I/, V" II .' ! '. o ! _ —
T l \ /) A N T A S A T
- “-_/} I'\ / \ / '.l
' v \V} \/

12
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4) Negative clipper:
1K0
_ A ,'.' _ )
f ||‘.l [vl ‘; f T A \/: ‘ ;
| | |l‘ , | _— "r ‘,Il ‘|| '," "r |
V. N 4007 A Vs — 1 | ' { | J,’ | [ | >t
| \ 4 + . § \
l’ ' ' \ T — L e
5) Negative clipper with negative reference voltage:
TN
IN A0N7 / {0\ —>1 | [\ \
V. ‘ Va A'\ ,"' 1'lI / T 1" "“ ,‘( I'| "' \. e 1
’ / v/ f | S, 1/ T vev
| v = | A | =
{ L1 :
6) Negative clipper with positive reference:
2 1}
——\W\ -
Vi
Vo
IN 3007 A -
7) Slicer (Two level clippers):

1 KQ

WA

T

IN 4007 i %N 4007
Vi —_
T

IR

V Vg

S

13
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THEORETICAL PRACTIAL VALUE
VALUE
I. Positive Clipping V=07V
II. Positive Clipping with Vr+ Vy
el o 2 =0.7+2V=2.7V
Positive Reference Voltage
ITI. Positive Clipping with V-V
=_0.7Tv+2v
Negative Reference Voltage _10'%: EZ
IV. Negative Clipping Vy=-0.7v
V. Negative Clipping with -Vr-Vy
-0.7v-2v
Positive Reference Voltage 2_,: =
VI. Negative Clipping with Vr-V,
Negative Reference Voltage 2v-0.7v
1.3v
VII. Slicer V,+Vr
=0.7v+2v
=2.7v
V,-Vr
=0.7v-2v
=-1.3v

PROCEDURE:

1. Connect the circuit elements as shown in the Circuit Diagram.

2. A Sinusoidal voltage of 10V and frequency of 1kHz is applied

to the circuit as an input.

3. Note down the corresponding output wave forms from C.R.O and

Enter the values in table.

4. Plot the graph from above readings.

RESULT:

Hence different clipping circuits were designed and corresponding outputs were verified.

14




Department of Electronics and Communication Engineering,SVCET PDC lab manual

g
¥

1
i

¥

i

1}
184

3 03
i

$4481 L44bEEAa0E budes

133 BREN BREII anEsi En
11

31181855t

113385

1381 (3331L

1

333
133513
$3381 138

¥

HStidtitsstitteiitsstittttid

§

8ieieR

51138

1338 3R

13
3351138

}

13311
13351 385333353 13831
S TS PETRE T ISP PTIRE
§n s

3
i

1313353335 13583
SR04 ISEEE880]1 IS ETIRaLE tERRLISEEE L8RS

besaBiisast

55 13 ESIR 135
IPttatetaiitasstttepittassstaieiessatss et

it

199e
. s
+1i8btetss

4

Shiesabet tabeainnit tane

i

BRI

TIIeeTTITeT

EEi 138

1

48

¥
SEIT IS

eisieh

HIE2H 1
t1iee
See

HIEHEINRHIE
11

!HHE_

33t

IR PI IRttt 180121 eet 19rte

11858

§

|

141

3

‘
dqesbis

11

Peesbesi serrans
abiitashiie

tetetbitattitsatitas:

Pt

IR BEIFBRIBEIEE EES

13

<bei3icr

133k
disbisanes

R33N

S444 55484 SI4880144 6




Department of Electronics and Communication Engineering,SVCET PDC lab manual

1!

33351 33353333

et iigitiise
1 EH

31355 1333

F1382 133383
jeetes:

t :
i

Ris

e
3 E3E
33331 13338

151

33
$31333
1543

1!

SEETISEE 12T
i

15583

1381118

S EAabbatnnt tanstes

Siisss

3335 REETI5ET
issiaiesiig

f

H::ZI
1

I3k

{

113381333 et
1133¢
s

.l:::!l
1113

13

{

11

seadissiaaiia

i

Lesasasiiiis
.
33535 13553

eRiissstiteRiitest

PritisRtiee:

i33sktiisetiishiiss
'

it

48814

§

11332

11
i

1eeeyst
HAREIH RSN EEEsaEEauEg
33584318

$51 1388

1153

il

fesbiianes

¥

tespitans iy

3
3

3533 BRI I HITI R 135133

<
v
biieeRisstitssRiisesty

. *’
JIRstIiarrtaatterany

313388

aaet

t1iitetidsttiiseti

'

i

e
35318

prtarettanrtesenhiee

333843
deebis

3

2133 53¢




Department of Electronics and Communication Engineering,SVCET PDC lab manual

It ieesttd

1313

3 e

.siiixsi....“....

{ Histi

o

33 R33E338] BRI 1933

331 33353338
esilsssteas

Rl

'.u
13351 138

i

13811338
3351 138333

:
3335 13E5E
skl iy
et raney
4488
v
33181 115
513

1

1

IEERIERE IRR IR 35T

133513335 1155+

HHnn
113881 13

3o 4e]

s i

1

11

1

y...“..zm..v....

‘

11t

$Ei133)

312841 1errsittes
1

{
§13318

3

Sasaned s

$iH i

1484

ST 1R ITTRS
512

1IshIsEn s

i3

$333E
1335883
IsstissRti3s:

St
S5 &
133
o
48]
1443

3

Hissitssttiitttd

Hi3aee ¢
Hitig| it

4

1

ZE:I:.ZXZZZ(

3313353383333

i
335133 S I33R5 134 1513335131 %

13355%

13t

3338

sdessidisiiaiiiiagi

1

¢

s44222131 128
1
$8i315s

Rihidss

i
3351333

335133858

I
I
13

133881
4

jaEn
122

353333 8353




Department of Electronics and Communication Engineering,SVCET PDC lab manual

Exp No: 3 Date:

NON LINEAR WAVE SHAPING - CLAMPERS
AlIM:
To design and verify the characteristics of different clamping circuits with different reference
voltage.
COMPONENTS REQUIRED:
1. Capacitor 10 p F (1 No)
Diode IN4007 (1 No)
Bread Board
Connecting wires
CRO & Probes
Function Generator

o g~ w DN

THEORY:

“A clamping circuit is one that takes an input waveform and provides an output that is
a faithful replica of its shape but has one edge tightly clamped to the zero voltage

reference point”.

There are various types of Clamping circuits, which are mentioned below:
1. Positive Clamping Circuit.

Negative Clamping Circuit.

Positive Clamping with positive reference voltage.

Negative Clamping with positive reference voltage.

Positive Clamping with negative reference voltage.

S e

Negative Clamping with negative reference voltage.

18
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CIRCUIT DIAGRAM:

1. Positive Clamping Circuit:

10pF

T :
1 MO
Vv, D R § v,
IN 4007

|

|

INPUT WAVEFORM

“NAMD

VYUV

2. Positive Clamping with negetive reference voltage:

10uF
: | | .
|
C
D 2
v, IN 4007 R <.:: Ve

| -z
| 5

WAL

PDC lab manual

MODEL GRAPH:

OUTPUT WAVEFORM

3. Positive Clamping with Positive reference voltage:

100k

-

IN 1007 R <§f=-

v -
N =
Ve —

K

Vo

l/\w

VY

vl OV

19
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4. Negative Clamping Circuit:

10pF

|| S
C v, -
1 MQ

A A
IN 4007

— N —— e

5. Negative Clamping with positive reference

10LLF

AL
VUV

voltage:

AN

Vo

2V,......

Vo \/\ ,

Ve

|
= V;
vy L
b IN 4007 R ",'_'_-_: v,
% 1 1m0 l
_T_

VYV

6. Negative Clamping with negative reference voltage:

10uF

PDC lab manual

v

NAAD
VY

Va

VYV

t

20
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PROCEDURE:
1. Connect the circuit elements as shown in the Circuit Diagram.
2. A Sinusoidal voltage of 10V and frequency of 1kHz Hz is applied
to the circuit as an input.
3. Note down the corresponding output wave forms in C.R.O and
plot the graph.

RESULT:

Hence different clamping circuits were designed and outputs were verified.

21
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Exp No: 4 Date:

TRANSISTOR AS A SWITCH
AlIM:
To construct and verify the switching characteristics of the transistor.
COMPONENTS REQUIRED:

1. Transistor BC 547 ---------- 1No

2. Capacitor 10 g F ------------ 1No

3. Resistors 1009, 1K Q, 2.2KK Q ---- 1No each
4. Bread Board

5. Connecting wires as required

6. CRO & Probes

7. Function Generator

8. Regulated Power Supply (0 - 30V)

THEORY:

The operation of a transistor as a switch can be illustrated using circuit diagram. When the
input voltage is negative or zero, then is in cut off and so no current flows through RC. Hence the
output voltage is equal to V.. When its voltage jumps to the voltage “V”, the transistor will be
drawn into saturation.

Thus the transistor can turn off depending upon whether input voltage is positive or negative.
Thus the transistor can acts as a switch. When no signal is applied the transistor will be held in

saturation by the connection of base to supply voltage through the resistor.

25
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CIRCUIT DIAGRAM:

—0

= Vo
Bk BC547 Output
(In CRO)

Vi E
Input
from FG

MODEL GRAPH: TRANSISTOR PIN DETAILS:
AV
+5V
BC
Input 547
Waveform | 0 %
Tt
-5V
1 1 1 1 B E
+10V
Output
waveform
0 »
ot
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PROCEDURE:
1. Connect the circuit elements as shown in the Circuit Diagram.
2. Applying the square wave voltage of 10V and frequency of
1kHz Hz is applied to the circuit as an input.
3. Observe the corresponding output wave form at the collector
of the transistor.
4. Note down the corresponding values from C.R.O and plot the graph.

RESULT:

The switching characteristics of the transistor are verified and output waveform is plotted.

27
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Exp No: 5 Date:

STUDY OF LOGIC GATES
AlIM:
To verify the truth tables of different logic gates.
COMPONENTS REQUIRED:
1. IC’s 74LS08, 74L.S32, 74L.S04, 74L.S00, 74LS02, 74LS86 ( each 1No)
2. Light Emitting Diode (LED)
3. Bread Board
4. Connecting wires as required
5. Fixed Power Supply (0 - 5V)
THEORY:

A logic gate is an electronic circuit which makes logical decisions. To arrive at this
decisions, the most common logic gates used are OR, AND, NOT, NAND, and NOR gates.
The NAND and NOR gates are called as the universal gates. The exclusive OR gate is another
logic gate which can be constructed during basic gates such as AND, OR and NOT gates.
Logic gates have two or more inputs and only one output except for the NOT gate, which has
only one input. The output signal appears only for certain combinations of the input signal.
The manipulation of binary information is done by the gates. The logic gates are the building
blocks of hardware which are available in the form of various IC families. Each gate has a
distinct logic symbol and its operation can be described by means of an algebraic function. The
relationship between the input and output variables of each gate can be represented in tabular
form called truth table.

AND: This operation is represented as ‘dot’. The IC number of AND gate is 74LS08. The output of

logical operation AND is 1 if and only if both inputs are 1 in all other cases it is 0.

Z=A.B
Inputs Output

A B Y
A 0 0 0
Y 0 1 0

B
—] Y=A.B 1 0 0
1 1 1

74 LS 08
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OR: This operation is represented as ‘plus’. The IC number of OR gate is 74LS32. The output of
logical operation OR is 1 if any one of the input is 1. If both the inputs are 0, the output is 0.
Z=A+B

Inputs Output

| OO |
R, |, |O

Y=A+B

74 LS 32

NOT: This operation is represented by a ‘bubble’ before a common gate. The IC number of NOT
gate is 74LS04. The output NOT gate is 1 if the input is 0 and vice versa

Z=A
Input | Output
A Y
A Y 0 1
Y=A 1 0

74 LS04
NAND: This operation is a compliment of the AND function. It is graphically represented by an

AND gate followed by a bubble. The IC number of NAND gate is 74LS00. The output is 1, if any
of the input is 1.The output is O if both the inputs are 0.

7K B Inputs Output
A B Y
0 0 1
0 1 1
A
Y 1 0 1
B
— 1 1 0
Y=A.B

74 LS 00
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NOR: This operation is a compliment of the OR function. It is graphically represented by an OR
gate followed by a bubble. The IC number of NOR gate is 74LS02. The output of logical operation

NOR is 0, if any one of the input is 1. The output is 1, if both the inputs are 0.

Z=A+B

<
1

A+B
74 LS 02

Inputs

Output

Rl |lo|lo| >

R O|—,|O |

oO|o|O|k

EX - OR: The EXCLUSIVE - OR gate has a graphic symbol similar to that of OR gate except for
the additional curved lines on the input side. If both the inputs are same the output is 1 otherwise the

output is 0.

Y

Y:A@B

74 LS 86

Inputs

Output

RlRr|lo|lo| >

RO |, |O|

Ok, |k, | O
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PIN DIAGRAMS OF ALL LOGIC GATES:

PDC lab manual

AND GATE OR GATE
14 13 12 11 10 9 8 14 13 12 11 10 9 8
| | |J
Vce Vce
) IC 74 LS 08 IC 74 LS 32
GND ] ~D_ GND
E | =
| | | |
1 2 3 4 5 6 7 1 2 3 4 5 6 7
NOT GATE NAND GATE
14 13 12 11 10 9 8 14 13 12 11 10 9 8
| |
Vce Vce
) IC 74 LS 04 IC 74 LS 00
] "] " leNp GND
| | \_l \_l |
1 2 3 4 5 6 7 1 2 3 4 5 6 7
NOR GATE EX - OR GATE
14 13 12 11 10 9 8 14 13 12 11 10 9 8
| H |
Vce jo Vce

) IC 74 LS 02

R=ll A=

/ /
IC 74 LS 86

D1 oo

| |

2 3 4 5 6 7
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PROCEDURE:
1.The IC’s are placed on the bread board.
2. A voltage of +5V is applied to pin no.14 and —\Ve is applied to pin no.7.
3. Inputs and Outputs are connected according the gates which are taken.
4. For the input 1 we have to connect the input terminal to +5V and for 0
to —Ve.
5. Output is verified in LED. If the LED is ON the output is 1, if OFF output is 0.

6. According to the Logic gates truth table we have to verify the inputs and outputs.

RESULT:

The truth tables of different Logic gates are verified.
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Exp No: 6

Date:

AIM:

HALF ADDER AND FULL ADDER

To design and verify the truth tables of Half adder & Full adder circuits.

COMPONENTS REQUIRED:

1.

2
3.
4
5

Light Emitting Diode (LED)
Bread Board

Connecting wires as required
Fixed Power Supply (0 - 5V)

. IC’s 74LS08, 74LS32, 74L.S04, 74L.S00, 74LS02, 74L.S86 ( each 1No)

THEORY :
Half Adder:

A logic circuit used for the addition of two one-bit numbers is referred to as half adder.

It consist of an EX-OR gate(Output is sum) and AND gate(Output is carry).

CARRY C=A.B
SUM S=AB +A B=A @

Full adder:
A logic circuit which is used for the addition of three bits is full adder

Let A, B, C are the three inputs of full adder. Outputs are Sum and Carry which are given by

Sum=A@BHC
Carry=A.B + C (A®B)
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CIRCUIT DIAGRAM:
TRUTH TABLES

Half Adder:
A 1
|
O 3 Carry =AB nputs Outputs
O A B Sum | Carry
B 2
0 0 0 0
1, 0 1 1
1 0 1 0
2 1 1 0 1
Full adder: A=Bitl, B=Bit2, C=Bit3
BITS
BIT1® 1 2 3 [CARRY SUM
BIT 2 / ¢ 81 ;
0 1 0 0 1
\ 0 1 1 1 0
|4 (B)carry 1 0 0| 0
10 1 1 0
BIT3(3) ¢ 11 0] 1 0
11 1 1 1

Sum=A@BeC
Carry=A.B+ C (A@B)

RESULT:
The truth tables of half adder and full adder are verified.
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Exp No: 7

PDC lab manual

Date:

SAMPLING GATES

AIM:

To construct and verify the Sampling Gates and its output waveform.

COMPONENTS REQUIRED:

1. Diode IN40Q7 --------===nmmnmmmmem-
2. Capacitor 0.01 uF ------------------
3. Resistors 1 KQ ------mmmmmmmmmmmmeee
4. Bread Board
5. Connecting wires as required
6. CRO & Probes
7. Function Generators
THEORY:

A Sampling gate is basically a transmission circuit, which allows an input signal to pass

through it during a selected interval and block its passage outside this time interval. A sampling gate

is sometimes referred to as time-selection gates.

The circuit uses a diode D, with certain polarity, a capacitor C and resistors Ry and Ry.

Capacitor C;1 and R: from together an integrating circuit, with the voltage levels V1 and V- the diode

gets heavily reverse biased respectively.

With the diode reverse biased, there is no conduction and hence the output is zero. This is

equivalent to the open switch. When the gate voltage rises abruptly from Vi to V- , the positive

going input signal causes the diode to be forward biased. The diode conducts and the input voltage

across Ry. If the conditions are assumed to be ideal, then there is neither attenuation nor distortion of

the input signal. The output voltage would be an exact replica of the input signal.
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CIRCUIT DIAGRAM:

R: = 1IKQ D = IN4007
A
|
+ Vil Vo
Soursel __ [ C=0.01pF R2 = (Output in CRO)
1KQ
+
o Vi?2
Sourse 2

v
O
MODEL GRAPH: ju—
V A
Input
Signal
0 1 1 :

\Y | ! ! !

Gate R e e e e

Waveform : : '

0 |

t]

\4 ! ! ! !

Diode

Forward A : | : :

Bias 0

: ! N Pt
v | i i i
0 ! ! ! ! >
Diode t
Reverse ! ! | |
Bias 1 i ! ! :'

v




Department of Electronics and Communication Engineering,SVCET PDC lab manual

PROCEDURE:
1. Connect the circuit as shown in the circuit diagram.
2. The square wave signal of 4 volts is to be applied at the resistor R1.
3. The another signal of sine wave signal of 4 volts is to be applied
at the capacitor C.
3. Obtain the output wave forms for the given input signals across the

resistor R. from the CRO and the graph was plotted.

RESULT:

The Sampling Gates was constructed and the output wave forms are verified.
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Exp No: 8 Date:

ASTABLE MULTIVIBRATOR

AIM:

To study and verify the characteristics of an astable multivibrator.

COMPONENTS REQUIRED:
1. Transistor BC 547 ------------------- 2 No’s
2. Capacitor 0.01 p F ------------=-----—- 2 No’s
Resistors 1IK'Q, 33K QQ ------- each 1No
Bread Board
Connecting wires as required
CRO & Probes
Function Generator
Regulated Power Supply (0 - 30V)

© N o g &~ w

THEORY:

Astable multivibrator has two quasi — states and it keeps on vibrating between these two

states by itself. No external signal is needed. The astable remains indefinitely in any of these two

states.

Assuming that the multivibrator is already in action and is switching between two states. Let
it be further observed that at the instant considered Q1 is OFF and Q2 is ON. Since Q2 is ON, the

capacitor is charged through RC1 and capacitor C discharges through R1 the voltage across C: when

it is about to start discharging in V.

As capacitor C; discharges more and more the identical at the point A becomes more and

more positive, and eventually Va = V; the cut in voltage Q: states conducting. When Q1 is ON Q2

becomes OFF.

Similar operation repeats when Q1 becomes ON and Q2 becomes OFF and vice versa.
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CIRCUIT DIAGRAM:

? +Vce

Rei = R2= Ri= Rc2 =
1KQ 33KQ 33KQ 1KQ
C.=0.01pF C:1=0.01pF

C | | || ? D
| |
C C

Ql: Q2:

BC 547 m B W BC547

TRANSISTOR PIN DETAILS:

BC
o547

]
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MODEL GRAPH:

A

VB Q20N Q1 ON
Q1 OFF Q. OFF

v

~
t
C
Dis charging

»
»

4 Square wave
output

<
(@]
—

Vce (SAT)

v

v

<«— Square wave
VCE (SAT) output
[
|

<

[
»
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Vg = Input Voltage at base of Q2
Vc = Input Voltage at collector of Q1
Va = Input Voltage at base of Q1
Vb = Input Voltage at collector of Q2

PROCEDURE:
1. Connect the circuit as shown in the circuit diagram.
2. Take the output across the collector considering Q1 is OFF and Q2 is ON, we get V2.

3. Now connect the wire across the base also and take the output Vg2 and repeat with Q1 ON

and Q2 OFF.
4. The required waveforms are taken from the CRO.

RESULT:

The astable multivibrator is studied and its output waveforms were verified.
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Exp No: 9

PDC lab manual

Date:

AIM:

MONOSTABLE MULTIVIBRATOR

To conduct and verify the monostable multivibrator and draw the waveforms.
COMPONENTS REQUIRED:

THEORY:

1.
2.

© 0o N o g b

Transistor BC 547 ---------- 2No’s
Capacitor 0.1 pF ------------ 2 No’s
Resistors 1 KQ -------------- 2 No’s
10 KQ -----nemmme- 4 No’s
Diode 1N 4007 -------------- 1 No

Bread Board

Connecting wires as required
CRO & Probes

Function Generator

Regulated Power Supply (0 - 30V)

A monostable multivibrator has one stable state and the other state being  quasi — stable

state. Normally the multi is in the stable state and when an external triggering pulse is applied it

switches back to its original state, without any triggering pulse.

The output of the monostable multi while it remains in the quasi — stable is a part of duration

T, whose value depends upon the circuit components. Hence the monostable multivibrator is called

as ‘pulse operator .

The monostable multivibrator is also referred to and ‘one shot’ or ‘uni vibrator’. Since only

one triggering signal is required to revert to the original state of stability, that is the stable state.
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CIRCUIT DIAGRAM:

? +Vee

PDC lab manual

Rc1 = R: =
1KQ 10KQ
C1 =
0.1pF
C
Q1=
BC 547 m B
J R3 _
E 10KQ
O
— 1.5V

D=
IN4007

Rco =
1KQ

R, =
10KQ

Q2=
BC547

Trigger
Pulse
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Vc2 = Voltage at collector of Q>
Vg2 = Voltage at base of Q>
Vc1 = Voltage at collector of Q1
Vg1 = Voltage at base of Q1

PROCEDURE:
1. Connect the circuit as shown in the circuit diagram.
2. Usually a +Ve supply voltage of about 10 V is applied as source voltage to V¢

3. In the normal operation transistor Q2 is ON and output voltage across the base and

collector are noted.
4. Then an external triggering is applied from the high-pass filter circuit.

5. Then the transistor Q. is OFF state, and then the voltage across the junction of the

transistor Q1 is noted.

6. The output waveforms are plotted for Vi1, Vi1, Vcz, Vez2 which are observed from the

CRO.

RESULT:

A monostable multivibrator is studied and output wave forms were verified.
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Exp No: 10

Date:

AIM:

BISTABLE MULTIVIBRATOR

To conduct and verify the Bistable multivibrator and draw the waveforms.
COMPONENTS REQUIRED:

1.
2.
3.

THEORY:

© o N o g &

Transistor BC 547 ---------------- 2 No’s
Capacitor 100PF, 0.01 pF ------ 1 No each
Resistors 680 Q) —------=-----=---- 2 No’s
10 KO --mmemmmmemmeeoees 2 No’s
15 KQ -rmmemmmmemmeeoes 2 No’s
220 KQ -=-nnmnmmmmnneee 2 No’s
Diode IN 4007 ---------mmmmmmmm- 2 No’s

Bread Board

Connecting wires as required
CRO & Probes

Function Generator

Regulated Power Supply (0 - 30V)

A Bistable multivibrator has two stable output states. It can remain indefinitely in any one of

the two stable states and it can be indeed to make abrupt transistion to the other stable state by means

of suitable external exitation.

It would remain indefinitely in their stable state by external triggering.

Bistable multivibrators are also tuned as binaries or flip-flops. A binary is sometimes referred

to as cutter-Jordan circuit. The transistors are identical: their quiescent currents would be the same

unless the loop gain is greater than unity.
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CIRCUIT DIAGRAM:

%cc

PDC lab manual

Rci = § § Reca =
680Q R: = R, = 680Q
15KQ 15KQ

» C
Qi = m B BV Q, =BC 547
Rg1 = Re2
0KQ 220K
R3 =
R4 =
10KQ (L 10K’
Al Z8v A
Dy = D, =
nE _\V IN4007 IN4007 [ e
p— K K p—
| | | |
C1=100 PH | | C2=0.01pF
O

Vin Trigger Pulse
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MODEL GRAPH:

A

Vee (SAT)

A

Vce (SAT
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Vg2 = Voltage at base of Q>
Vc1 = Voltage at collector of Q1
Vc2 = Voltage at collector of Q2
Vg1 = Voltage at base of Q1

PROCEDURE:

1. Connect the circuit as shown in the circuit diagram.

2. An external triggering signal across the cathode terminal of the diode
was applied.

3. The output voltage Vc2 across the collector Q2 considering that Q: is off
and Q2 is on was taken.

4. The output voltage Vg2 across the base of transistor Q2 was collected.

5. The above steps were repeated for Q1 is on and Q: is off.

6. The output waveforms from the CRO was noted down and the graph

was plotted

RESULT:

A Bistable multivibrator is studied and output wave forms are verified.
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Date:

SCHMITT TRIGGER
AIM:

To construct and study the characteristics of Schmitt Trigger.

COMPONENTS REQUIRED:

1. Transistor BC 547 ---------------- 2 No’s

2. Capacitor 100 pF, 0.01 pF ------ 1 No each

3. Resistors 100 Q -----------------—- 1 No
820 KQ -----------=---- 2 No’s
1 KQ - 4 No’s
10 KQ -------mmmm - 1 No

4. Bread Board

5. Connecting wires as required

6. CRO & Probes

7. Function Generator

8. Regulated Power Supply (0 - 30V)

THEORY:

Schmitt trigger is a special type of Bistable multivibrator

in which it differs from basic

binary circuit in that resistive coupling between the output of Q2 and the input of Q; of the basic

circuit is missing, although the collector of Q: and the base of Q are coupled. Therefore Schmitt

trigger can also be called as Emitter coupled binary. The emitters of Q1 & Q2 are joined and they are

grounded through a common resistor Re . The input voltage source V; is given to the base of Q: .

The value of input voltage which makes Q1 conduct is termed as Upper triggering point or Upper

trip point (UTP). Similarly the value of input voltage which makes Q2 conduct again is termed as

Lower triggering point or Lower trip point (LTP).
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CIRCUIT DIAGRAM:
R3 = §
1KQ
Ci= R, = C

100p F 82%

R4
1K€ =+ O
Rs =1KQ
e Q
(] Vo

1 T
R1:
+ 1KQ
Vi

1002

56




Department of Electronics and Communication Engineering,SVCET

PDC lab manual

MODEL GRAPH:
. A
Vin
UTP
. LTP
i 1 —
0 L
Vo i i
N
DC Shift
0

The values of UTP & LTP is given by
UTP =V, +ic2cRe and
LTP = Vee (acTive) + i c2 Re
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PROCEDURE:
1. Connect the circuit as shown in the circuit diagram.
2. Apply the voltage Vcc = 12V.
3. A sine wave of amplitude 10V is applied as an input to the circuit through the base of Q1.
4. The values of UTP and LTP were noted down from the waveforms obtained from the CR

and the graph was plotted.

RESULT:
Thus the Schmitt Trigger circuit was constructed and UTP, LTP values were noted.
UTP = \Y
LTP = V

0]
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Date:

UJT RELAXATION OSCILLATOR

AIM:

To construct and verify the UJT Relaxation Oscillator and its output waveform.

COMPONENTS REQUIRED:

1. UJT 2N2426 ----------------------- 2 No’s

2. Capacitor 200 PF ----------------- 1 No

3. Resistors 47 Q -----------mmmmo—- 1 No
680 'Q -----mmmmm oo 2 No
56 KQ -----—----mmmme- 4 No

4. Bread Board

5. Connecting wires as required

6. CRO & Probes

7. Regulated Power Supply (0 - 30V)

THEORY:

The UJT Sweep circuit is as shown in diagram. We studied that a UJT is off as long as VE,

VRI1 the peak voltage. Hence initially when UJT is OFF the capacitor “C” charges through resistor

from the supply.

It is seen that when capacitor voltage rises to a certain value the UJT readily conducted when

UJT raises on the capacitor discharges and its voltage falls. When voltage falls to the valley point the

UJT becomes off the capacitor charges again to Vp.

The cycle of charging and discharging of the capacitor repeat and as a result a saw tooth

wave form of voltage across “C” is generated.
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CIRCUIT DIAGRAM:
%‘VCC

Ry = 56K’Q§

§R82:47'Q

PDC lab manual

B> CAP
S 2426
O B1 Output
I of R B,
Output | C= RB1=
of Vec ___.___ 200 PF 680Q §
Output
of R B:
l v
O
UJT PIN DETAILS: N
uJT
2N2426
N
\r_/
B, B;
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MODEL GRAPH:
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PROCEDURE:
1. Connect the circuit as shown in the circuit diagram.
2. Apply the voltage Vcc = 12V.
3. The output wave forms of emitter, basel and base2 are noted from the
CRO and the graph were plotted.

RESULT:

The UJT relaxation Oscillator was constructed and the output wave forms are verified.
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