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(A0491203) ELECTRONIC DEVICES AND CIRCUITS LAB

COURSE OBJECTIVES:
¢ This Lab provides the students to get an electrical model for various semiconductor devices. Students can find and
plot V_I characteristics of all semiconductor devices. Student learns the practical applications of the devices. They
can learn and implement the concept of the feedback and frequency response of the small signal amplifier

COURSE OUTCOMES:

«+ Students able to learn electrical model for various semiconductor devices and learns the practical applications of
the semiconductor devices.

« Understand and analyse the applications of PN junction diode (Clipper, Clamper, Half wave rectifier and Full
wave rectifier with and without filters)

« Understand the application of the Zener diode experimentally.

Analyse the characteristics of different electronic devices such as PN diode, BJT and JFET

Analyse the characteristics of MOSFET and CMOS inverter.
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MAPPING WITH COs & POs:
POl PO2 PO3 PO4 PO5 PO6 PO7 POS PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO1 3 2 3 2 1
CcOo2 3 1 2 2 3 2 1
CO3 3 3 2 2 1 2 3 2 2 2
CO4 3 1 1 1 3 1 2 1
CO5 3 2 1 2 2 3 2 1 1 1
(For Laboratory examination — Minimum of 8 experiments)
1) PN Junction diode characteristics.
2) Zener diode characteristics and Zener as a Regulator.
3) Design a clipper circuit using PN junction diode.
4) Design a clipper circuit using Zener diode.
5) Design a clamper circuit using PN junction diode.
6) Rectifier without filters (Full wave & Half wave).
7) Rectifier with filters (Full wave & Half wave).
8) Transistor CB characteristics (Input and Output).
9) Transistor CE characteristics (Input and Output).
10) Design and verification of BJT biasing techniques
11) FET characteristics.
12) MOSFET characteristics.
13) Design and verification of MOSFET biasing techniques
14) CMOS inverter
Equipment required for Laboratories:
1) Regulated Power supplies (RPS) - 0-30v
2) CROs - 0-20M Hz.
3) Function Generators - 0-1 M Hz.
4) Multimeters
5) Decade Resistance Boxes/Rheostats
6) Decade Capacitance Boxes
7) Micro Ammeters (Analog or Digital) - 0-20 pA, 0-50pA, 0-100pA, 0-200pA
8) Voltmeters (Analog or Digital) - 0-50V, 0-100V, 0-250V
9) Electronic Components - Resistors, Capacitors, BJTs, LCDs, SCRs,

UJTs, FETs, LEDs, MOSFETsSs, Diodes
(Ge& Si type), Transistors (NPN&PNP type)
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Evaluation Procedure for Internal Laboratory Examination

e For Practical subjects, there shall be a continuous evaluation during the semester for 25
internal marks and 50 external (End Examination) marks. Out of 25 marks (internal), 15
marks will be awarded by observing day-to-day performance and 5 marks will be
awarded by conducting an internal lab test at the end of the semester and 5 marks will be
awarded for any creativity/innovation/additional learning in lab beyond prescribed set of
experiments etc.

e Day-to-day Performance evaluation:
The concerned Faculty has to do necessary corrections in the observation book of
each student with explanation and has to evaluate each lab experiment.
Concerned Faculty should enter the marks in index page of the record and
observation book & also at the end of each experiment with signature.

e Internal Laboratory examination:
Five marks will be awarded for internal Lab exam and the distribution of the marks is as

given below:
1. Circuit Diagram : 01 Marks
2. Procedure and Expected Waveforms : 01 Marks
3. Observations and Graph : 01 Marks
4. Result : 01 Marks
5. Vivavoce : 01 Marks

Internal lab exam will be conducted by the Faculty member in-charge along with
Associate Faculty members

Evaluation Procedure for External Laboratory Examination:

e This examination will be conducted by the External examiner (from other college),
internal examiner (faculty in-charge of the lab) and one faculty member of the same
department (who have more knowledge in the concern lab), recommended by Head of the
Department with the approval of Principal.

e The maximum marks for this examination is 50.

e The distribution of marks for the evaluation is as follows.

1) Circuit Diagram : 10Marks
2) Procedure and Expected waveforms : 10 Marks
3) Connections : 05 Marks
4) Observations and calculations : 10 Marks
5) Result with graphs : 05 Marks
6) Vivavoce : 10 Marks
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STUDY OF CRO AND IT’S USES
AlIM:

1) To measure the frequency and amplitude of different waves (sinusoidal, square and triangular).
2) To measure the unknown frequency of the signal.
3) To find the phase shift introduced by an RC network.

APPARATUS REQUIRED:
1) Cathode Ray Oscilloscope (CRO)
2) Function generators —2, Connecting wires-15, CRO probes: BNC-BNC type- 2 nos. & BNC-Crocodile
Clips type — 2 nos.
3) Resistor -1 KQ
4) Capacitor — 1 pF

CONNECTION DIAGRAMS:

CRO

FUNCTION . -

GENERATOR : ’ - s
r_‘_-i-l:ij - k& b & . @@ “
- Nag® D®®

FUNCTION
FUNCTION .
GENERATOR © Wi T4 GENERATOR

‘sewee @

e

®

Figure 2 Connection diagram for Measurement of unknown frequency
CIRCUIT DIAGRAM:

FUNCTION @ Ch-1
GENERATOR C ) I
5V, 1 KHZ + *

Figure 3 Circuit Diagram for Phase shift measurement

| L
I
e
=)
0
v
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PROCEDURE:

Measurement of amplitude and frequency
1) Verify the functionality of CRO, Function Generator and CRO probes.
2) Connect the output of the function generator to one of the two channels of CRO as shown in fig. 1.

3) Adjust volt/div, time/div and Var. knobs such that the wave forms displayed in CRO are observable in all
aspects.

4) Measure the amplitude of the signal in divisions and volts/div value. Note down the values in corresponding
columns of the observation table.

5) Measure the time-period in divisions and time/div value. Note down the values in corresponding columns of
the observation table.

6) Fill up the remaining columns of the observation table through the calculations.

Finding unknown fr n

1) Connect the signal of known frequency to X-channel and the signal of unknown frequency to Y-channel of
CRO as shown in fig.2.

2) Keep the CRO in X-Y mode and vary the known frequency of the signal in X-Channel until we get
observable Lissajous patterns

3) Note down the number of loops along the X-axis and number of loops along the Y-axis and calculate the N
value using the formulae:

_ number of loops along the x-axis
number of loops along the y-axis

f

y

4) Then calculate the unknown frequency using the formulae N =

Tangent Horizontal tange ne ies

X

Verucal
Langenics
Figure 4 Measurement of unknown frequency using Lissajous patterns

Measurement of phase shift
1) Make the connections as per the circuit diagram of fig.3.

2) Connect input signal of the circuit to the X-channel and it’s output signal to the Y- channel of the CRO and
keep the CRO in XY-mode.

3) Adjust the Volt/div knob to get the ellipse

4) Note down the values of A and B from the ellipse on the CRO screen as shown in fig.5

5) Calculate phase shift using the following expression Phase shift ¢ = sin ™ (B/A) (refer fig.5)

6) Calculate theoretical value of phase shift using following equation Theoretical phase shift ¢ = tan™( ®RC )

7) Compare theoretical and practical phase shift values.
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A

sin® = —

({ = Phase Angle

Figure 5 Measurement of phase shift from CRO.

QBOSERVATIONS:
Table 1 Measurement of amplitude and frequency
Ampli . S Tim
sno | Typeofthe | F_)mwde Volts/div A”I‘Dpﬂtgde Samein | Timeidiv periog Freq;enc
signal divisions (S) (volts) (D) (S) T=D*S F=1T
(D) (seconds)
1
2
3
4
5
6
7
8
9
10
Table 2 Measurement of unknown frequency
. fr':;Seany Lissajous | py _ No- of loops along x-axis #Q;ﬁ:ﬁ'g; fge“q‘ij“e%"(\;’;‘
f patterns no. of loops along y-axis f,= N.f, From EG*
1
2
3
4
5
6
7
8
9
10

*FG — Function Generator
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CALCULATIONS:

N = No: of loops along x-axis
no. of loops along y-axis

f,=N.f,

Phase shift o= sin * (B/A)
Theoretical phase shift ¢=tan™( ®RC )

IHEORY:
DI 1ON:
CONCLUTION:
VIVA QUESTONS
[1] Whatis CRO?
[21  What are the uses of CRO?
[3]  Which effect is employed by the CRO?
[4] Whatis the heart of the CRO.
[5]  To which plates of the CRO the signal which is to be displayed is connected?
[6]  What signal is connected to horizontal deflection plates CRO?
[71  What is the example for electromagnetic deflection?
[8] What is deflection sensitivity?
[91  What are the various potentials used for various anodes of CRT?
[10] What electrical quantity may not be measured directly by CRO?
[11] What are the applications of CRO?
[12] What is the charge of an electron?
[13] What is the mass of an electron?
[14] What is the path of an electron in uniform electric field between plates?
[15] What is the path of an electron in uniform magnetic field?
[16] Define electrostatic deflection sensitivity of CRT?
[17] Define magnetic deflection sensitivity of CRT?
[18] Write the equation for the electrostatic deflection of an electron beam on the CRT screen.
[19] Write the equation for the electrostatic deflection Sensitivity of CRT.
[20]  Write the equation for the magnetic deflection of an electron beam on the CRT screen.
[21]  Write the equation for the magnetic deflection Sensitivity of CRT.
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VI-CHARACTERISTICS OF PN JUNCTION DIODE

AlM:

1) To establish the electrical equivalent model of the given device by obtaining the forward and reverse
characteristics of the PN-diode.

2) Tofind the type of material used for manufacturing the diode.
3) To obtain the static and dynamic resistances of the diode from the characteristics.

APPARATUS:
1) OA76 Diode, BY127 Diode, DR25 Diode, IN4007 Diode

2) Ammeters (0-10m.A), (0-500uA)
3) Voltmeter (0-1V)

4) Regulated Power Supply.

5) Resistor- 1 KQ and

6) Connecting Wires.

N4007  (0-100mA)

RPS ~1 VDD
(0-30V)

Figure 1 Measurement of Voltage and current in forward biasing

100 0 IN4007 Ir(0-0.1 mA)
RPS Vg
(0-30V)
—

Figure 2 Measurement of VVoltage and current in reverse biasing
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PROCEDURE;

1)
2)
3)
4)
5)
6)
7)
8)
9)

Connect the circuit as per the circuit diagram of fig. 1.

Set the RPS to minimum position and switch on.

By slowly varying the RPS observe and tabulate the values of VVoltmeter and ammeter.
Take the voltmeter reading at which the current starts raising as cut-in voltage

Plot the graph between Vs, and Is.

From the graph calculate static and dynamic resistances ( Fig. 5)

Repeat the same procedure for another diode.

Find the type of diode depending upon the cut in voltage.

For reverse bias characteristics connect the circuit as per the diagram of fig. 2.

EXPECTED GRAPHS:

Ir(mA) Ge S1

A

759

SO~

25+

Knee Voltage

> Vr(Volts)

0.3 0.7

Figure 3 V-I characteristics of Ge and Si diodes in forward bias

Reverse Breakdown Voltage (Vs)

Reverse Voltage

Vr(Volts)

2

Break down region
lll——

Reverse Current

¥ R

Figure 4 V-1 characteristics of Ge diode in reverse bias (Ir is in nano amperes for Si diode)
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Table 1 Forward characteristics

S No

Diode voltage
Ve in volts

Diode current
Irin mA

Table 2 Reverse characteristics

S No

Diode voltage
V; in volts

Diode current

CALCULATIONS:

Electronic Devices and Circuits Lab
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Figure 5 Calculation of Static and Dynamic Resistances

Static resistance = Ve/le = A/B (from fig.5)
Dynamic resistance = AV /Alg = (C-E) / (D-F) (from fig.5)
I

( e(v mvr) _1)
Where V1 =26 mV - Volt equivalent of temperature, n= 1 for Ge & n= 2 for Si

Reverse saturation current |, =

RESULT:
Cut in voltage of Ge diode =

Cut in voltage of Si diode =

Static resistance of Ge diode=

Static resistance of Si diode =

Dynamic resistance of Ge diode =
Dynamic resistance of Si diode =
Reverse saturation current of Ge diode =

Reverse saturation current of Si diode =

THEORY:

Dl 1ON:

CONCLUTION
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VIVA QUESTIONS:
1) What are the applications of diode?

2) Define the cut-in voltage of the diode.

3) What is the cut-in voltage of the silicon diode?

4) What is the cut-in voltage of the Germanium diode?

5) What is the typical value of depletion region width?

6) What is the reverse saturation current of diode?

7) What is forward biasing?

8) What is reverse biasing?

9) What is doping level of an ordinary diode?

10) What are the specifications of diode?

11) What is P1V rating of diode?

12) What is depletion region?

13) What is potential barrier?

14) What happens to the depletion region on forward biasing?
15) What happens to the depletion region on reverse biasing?
16) Define static resistance of the pn-junction diode.

17) Define dynamic resistance of the pn-junction diode.

18) Define breakdown voltage of the diode?

19) What is varactor diode?

20) What is tunnel diode?

21) What is Zener diode?

22) What are the differences between normal and Zener diodes?
23) Draw the VI-characteristics of normal diode.

24) Draw the VI-characteristics of zener diode.

25) Draw the VI-characteristics of tunnel diode.

26) Write the diode current equation.

27) Define rectifying and non-rectifying junction.

28) How the depletion region penetrates into equally doped p- and n- type materials?
29) How the depletion region penetrates into unequally doped p- and n- type materials?
30) What is Schottky diode?
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VI AND LOAD CHARACTERISTICS OF ZENER DIODE
AIM:
1) To study the VI-Characteristics of given Zener diode.
2) To study the load characteristics of given Zener diode.
3) To calculate the Zener resistance of the given Zener diode.

APPARATUS:
1) 1Z5.1 zener diode.
2) Ammeters (0-30 mA) -2
3) Voltmeter (0—10V)
4) Regulated Power Supply (RPS).
5) Resistor- 1IKQ
6) Decade Resistance Box and Connecting Wires.

IRCUIT DIAGRAM.:

1z (0-30mA)
1 KO i
& ?
+
—7512135 1Z5.1 ZE @) Vz (0-30 V)

(0-30V)

T

Figure 1 Circuit Diagram to study the VI-Characteristics of Zener diode

0-30mA)

.
1KQ T!

RPS
- 30V

Figure 2 Circuit Diagram to study the load characteristics of Zener diode
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PROCEDURE
ZENER CHARACTERISTICS
1) Make the connections as per the circuit diagram of fig. 1
2) By slowly increasing the input voltage, tabulate the readings of Voltmeter and ammeter.
3) Plot the graph between Iz and Vz (VI-Characteristics).
4) The voltage at which the current starts increasing is called the breakdown voltage.
5) From the breakdown region calculate the zener resistance of the Zener diode.

LOAD CHARACTERISTICS

1) Make the Connections as per the circuit diagram of fig(2)

2) Setting RPS value to 30 V vary the load in steps and tabulate the readings of total current, load current and
Zener voltage.

3) Plot the graph between I, and V; (load characteristics).

EXPECTED GRAPHS:
Figure 3 VI-Characteristics of Zener Diode
4 Falze conduction
I (mA) region

44— True conduction
region

>

Vz (V)

Figure 4 Load Characteristics Zener Diode

Vz
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Table 1 VI-Characteristics

S No

Zener Voltage
Vz (Volts)

Zener Current
Iz (mA)

O (N[OOI B[W[N|F

[EY
o

Table 2 Zener diode load characteristics

S No

RLinQ

Vzin volts ILin mA

ITin mA

I+-1. :|zin mA

O O N|OO|O| B W[(N| -

[y
o

CALCULATIONS:
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+
+ -
K Zener diode
reverse biased
Zener a |_ in use
voltage
V, J
=¥ b +V
f 1mA approx.
Al
s I,max
AV \\Operatlng_ region gives very small
change in reverse voltage AV
for a large change in current (Al)

Figure 5 Calculation of Zener Resistance from VI-Characteristics

Dynamic resistance = AVz /A I

VIVA QUESTIONS:

What is Zener diode?

What are the differences between normal diode and Zener diodes?
In which region the Zener diode normally operates?

Name another diode which has a similar region like Zener diode?
Explain Zener breakdown?

Draw the VI characteristics of Zener diode?

What is the significance of Zener diode coding 1Z 5.1?

Name any diode which has different doping levels?

=

© 0 N o gk wDd

What are the applications of Zener diode?
10. What is Zener diode voltage regulator?
11. What is regulation?
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HALF WAVE RECTIFIER WITHOUT FILTER

AlLM: - To find the ripple factor and percentage regulation of the half wave rectifier at various loads.

APPARATUS:
1) Transformer
2) Diode BY 127
3) DC ammeter- (0-500 mA)
4) DC Voltmeter- (0-30) V
5) DRB
6) AC Voltmeter- (0-30) V

IRCUIT DIAGRAM.:

BY127 Ide 2E
5 N . |
|

(0-200mA)

Mains S 1 \
ains Supply
RL Vdc Vac

230V, 50Hz 7 (0-10V) (0-10V)

Figure 1 Circuit diagram of Half-Wave Rectifier without filter
PROCEDURE:

1) Make the connections as per the circuit diagram fig.1.

2) Tabulate the readings of DC ammeter and DC and AC voltmeters for various values of load resistance.

3) Find the no load dc voltage by opening the load and note it as Vo ioad.

4) Also observe the output waveform across R on CRO screen.

5) Calculate the ripple factor for all load resistances.

6) Calculate the percentage regulation for all values of load resistances.

7) Plot the graphs for Vg Vs la, percentage regulation Vs g, ripple factor Vs lgc.

EXPECTED GRAPHS:
Soge
Regulation
Wdc(V) A . 4

-\\ Factor K\.

>

Lde(mmA) ldc(1mA)

Figure 2 Plots for Vg VS lg, ripple factor VS lgc , %ge regulation VS Idc
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Vi(t)

Vo(t)

*

O -
>—----
-

— t(ms)
Figure 3 Input and output waveforms of Half-Wave Rectifier without filter

BSERVATIONS:
Open circuited dc voltage Vo load = -------
S No R lac Ve Vac Ripple factor % Regulation

ALCULATIONS:
% regulation = ((VNo load — VFull toad )/ V Fuliioad) X 100
Ripple factor = Vao/ Vi

RESULT:

THEORY:

Dl 1ON:

NCLUTION:
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VIVA QUESTIONS:
1) What is the average current of the half wave rectifier?
2) Whatisthe R.M.S. current of the half wave rectifier?
3) What is the efficiency of the half wave rectifier?
4) What is the ripple factor of the half wave rectifier?
5) What is the disadvantage of half wave rectifier?
6) What is advantage of full wave rectification operation?
7) What is the transformer utility factor?
8) What is the main drawback of full wave center tap rectifier?
9) What is the remedy for High PIV rating necessity in half wave rectifier with center tapped transformer?

10) Why bridge rectifier is preferred compared to full wave rectifier?
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FULL WAVE RECTIFIER WITHOUT FILTER

AIM: - To find the ripple factor and percentage regulation of the full wave rectifier without filter at various loads.

APPARATUS:

1) Transformer

2) BY 127 diodes --2

3) DC ammeter (0-500 mA)
4) DC Voltmeter (0 - 30V)
5) DRB

6) AC Voltmeter (0- 30 V)

CIRCUIT DIAGRAM:

L= . Byigz | B 2uF
—D—T & 1€

(0-200mA)

+
@
(o- 10'\2) @ @ Vac

(O-10V)

Mains Supply
230V, 50Hz

8

00000000000

Figure 1 Circuit diagram of Full-Wave Rectifier without filter

PROCEDURE:

1) Make the connections as per the circuit diagram of fig.1.

2) Tabulate the volt meter and ammeter readings for various values of load resistance.

3) Find the no load dc voltage by opening the load and note it as Vo toad.

4) Also observe the output waveform across the load resistance on CRO screen.

5) Calculate the ripple factor for all load resistances.

6) Calculate the percentage regulation for all values of load resistances.

7) Plotthe graphs for Vg Vs lqc, percentage regulation Vs lg, ripple factor Vs lgc.

EXPECTED GRAPHS:
loge
Regulation A

\ Factor \

» - »
Idc{mA) Ide(mA) Ide(mA).

Figure 2 Plots for V4 VS lqc, ripple factor VS lgc  %ge regulation VS Idc
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&

D

Vo(t)

—

NS

T Sy

—p t(ms)
Figure 3 Input and output waveforms of Full-Wave Rectifier without filter
QBSERVATIONS:
Open circuited dc voltage Vno load = -----
S No Re Ioc Vbc Vac Ripple factor % Regulation
CALCUIL ATIONS:

% regulation = ((Vno toad— VFull 10ad)/ VFull 10ad) X 100

Ripple factor = Vad Ve

RESUL T:
THEORY:
DI 10ON:
NCLUTION:
VIVA QUESTIONS:
1) What is the average current of the full wave rectifier?
2) Whatisthe R.M.S. current of the full wave rectifier?
3) What is the efficiency of the full wave rectifier?
4) What is the ripple factor of the full wave rectifier?
5) What is the disadvantage of full wave rectifier?
6) What is the transformer utility factor for full wave rectifier?
7) What are the applications of rectifiers?
8) What is the main drawback of full wave center tap rectifier?
9)

What is the remedy for High PIV rating necessity in half wave rectifier? with entre tapped transformer?

10) Why bridge rectifier is preferred compared to full wave rectifier?
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FULL WAVE RECTIFIER WITH FILTERS

AIM: - To find the ripple factor and percentage regulation of Full-Wave Rectifier with filters at various loads.

APPARATUS:

1)
2)
3)
4)
5)
6)
7)
8)

Transformer

Diodes BY127--2

DC ammeter (0-500 mA)
DC Voltmeter (0 — 30V)
DRB

AC Voltmeter (0- 30 V)
Inductor 100 mH
Capacitor 1000uF

CIRCUIT DIAGRAM:
With IT- Section Filter:

Mains Supply
230V, 50Hz

N\

BY127 TT-SECTION
0. N I R e et Jaoe L, d

QQQ]

/

2000000

) /i
Vac
Ro (0-10V]

'
!
|
|
'
|
'
'
BY127 |\ C2
:
'
I

Figure 1 Circuit diagram of Full-Wave Rectifier with TT- Section Filter

With | - Section Filter

_ L-SECTION
BY127" L lisolodss -  lde 2uF
, N TriN—
Sl
b=, ] | - (0-200mA)
Mains Supply &) *4 ; "
- O —g X ' +
230V, S0Hz RIS ' c =~ Vde r Vac
S BY127 || (010 2 RL (0-10V)
—?-D!——i ]
] ]
1 1
1] 1 4 B (0¥
' | I ———— ' r
A\

Figure 2 Circuit diagram of Full-Wave Rectifier with L-Section Filter
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PROCEDURE;

1)
2)
3)
4)
5)
6)
7)

Make the connections as per the circuit diagram of fig.1.

Tabulate the volt meter and ammeter readings for various values of load resistance.

Find the no load dc voltage by opening the load and note it as Vo load

Also observe the output waveform across the load resistance on CRO screen.

Calculate the ripple factor for all load resistances.

Calculate the percentage regulation for all values of load resistances.
Plot the graphs for Vg Vs la, percentage regulation Vs g, ripple factor Vs lgc.

EXPECTED GRAPHS:

Uoge
Regulation
Vdc(V) A 4
> »> >
[de(mA) [de(mA) Ide(mA).
Figure 3 Plots for V4 VS lg, ripple factor VS lg , «ge regulation VS Idc

OBSERVATIONS:
Table 1 With IT - Section Filter Open circuited dc voltage Vwo load = --------

S No Re lac Ve Vac Ripple factor % Regulation

Table 2 L-section filter Open circuited dc voltag Vo ioad = ----------

S No RL lac Ve Vac Ripple factor % Regulation

Electronic Devices and Circuits Lab
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CALCULATIONS:
% regulation =(( Vo toad — VFuil 1oad )/ VEull 10ad) X 100

Ripple factor = Vad/ Vac

RESULT:
IHEORY:
DI 10ON:
CONCLUTION
VIVA QUESTIONS:
1) What is the average current of the full wave rectifier with filters?
2) What is the R.M.S. current of the full wave rectifier with filters?
3) What is the efficiency of the full wave rectifier with filters?
4) What is the ripple factor of the full wave rectifier with filters?
5) What is the disadvantage of full wave center tapped rectifier?
6) What is the PIV rating of full wave rectifier?
7) What is the purpose of filter in rectifiers?
8) What is the reactance offered by the inductance to AC component?
9) What is the reactance offered by the capacitance to AC component?

10) What is the reactance offered by the inductance to DC component?
11) What is the reactance offered by the capacitance to DC component?
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NON-LINEAR WAVE SHAPING-CLIPPING CIRCUITS

AlM:
1) To study the operation of different clipping circuits.
2) Toobserve and plot the output wave forms of various clipper circuits for sinusoidal input.

APPARATUS REQUIRED:
1) Diodes (IN4007) -- 2 Nos.
2) Transistor (BC-107) --1 No.
3) Resistor-10KQ --1 No.
4) Zener Diodes (12 5.1) -- 2 Nos.
5) TRPS -- 1 No.
6) Function generator --1 No.
7) CRO --1 No.
8) CRO probes -- 3 Nos.
9) Connecting wires. -- As required
10) Bread Board --1 No.

IRCUIT DIAGRAMS AND EXPECTED WAVEFORMS:

a) Positive Peak R . input
Clipper Yy

+ 10kohm | o1 T Vi —
10vpp 1194007 * .
u]

) kHz Valt) - : : 5
Ve J— l \ t

, Vi output
T
bl egative
Peak o A
Cli 10kohm \ i
pper | ~ T —_— /‘h N
6, 10Vpp 1N4DD?* V() /\ 7\
" 1KHz | /\ / \ t
" v 7 \
Ve — 3 l Ve N/
I

i
!
/

c) Biased -Megative
Clippe: Vo

mkuhm * T W ‘T‘
10v m A /
PR 1M4007 Vol /\ /\

1KHz
>t
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d) Biased Positve

R
Clipper n 1ka o T Vi . .ff,_.ﬂ.ﬁ
10%pp 1R4007 '
1kHz l Yoit) ¥ y ‘ >t
- /
Ve — Ve - . "
= 4 m VN
L Wo
] Slicer R
e A
o o | A
+ B
114007 s .
G“ ey v ety Tez N— Va \\ ok
= z — : . \
A __I__ 2‘;1; l m N i
| T ;
fI Clipping at two
independent Levels R
1|ka-;‘;1\:|-.“w D1 | = A Vi
+ * g D2 +tn ; .‘// . /go
G, 10vpp = voify Ve | -
— TkHz Vi J_ J_T\Fr._' . >t
— _— Vi | N
T . Vm :
g) Zener Diode MR | } Vi
Clipper 10k Ohrm_5 % T+ i /
+ 12;5.1*31 +Vin Vo
20 Vpp Vat) el / PN
6 1KHz VAR / y -
- R l Vel | "
T I - -YVm
k) Transistor Clipper Vo / Wi
Rb acm?a 1 Ok Ohm_% a S
+ | Goput) +Vm §! J T f‘ Ve (output)
<J> 1|IIkI:Ihm 5% Vesteat) . . .
o 104 pp 12 oy ' -
=77 1KHz ‘ l "'T (output) 3
' 4 {input) -Wim
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PROCEDURE

1) Make the Connections as per the circuit diagrams shown in figure.

2) Set the Function Generator to produce sinusoidal signal input voltage of 10 V., and 1KHZ frequency. (For
Zener diodes clipper, 20Vp.p, LKHZ frequency sinusoidal signal is required).

3) Observe the output waveforms on CRO and plot them on the graph sheet.
REVIEW QUESTIONS:

1) Define nonlinear wave shaping?

2) What is a Clipper Circuit?

3) What are the types of Clipper Circuits?

4) What is Positive Peak Clipper?

5) Draw the Diode Positive Peak Clipper?

6) What is Negative Peak Clipper?

7) Draw the different Clipper circuits using diodes and their Input/output waveforms?

8) Draw the Zener Diode Clipper?

9) Draw the output waveform of zener diode clipper in question (8)?

10) What is Slicer Circuit?

11) Draw the Slicer Circuit and it’s output waveform?

12) Which circuit will convert sinusoidal input to trapezoidal output? Draw it?
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NON-LINEAR WAVE SHAPING-CLAMPING CIRCUITS

AlM:-
1) To study the operation of various clamper circuits.
2) To observe and plot the output wave forms of various clamper circuits for sinusoidal input.

APPARATUS REQUIRED:-
1) Resistor-100KQ --1 No.
2) Function Generator --1 No.
3) Diodes-OA76 -- 2 Nos
4) TRPS --1 No.
5) CRO -- 1 No.
6) CRO probes -- 3 Nos.
7) Capacitor-0.1uF -- 1 No.
8) Connecting wires -- As required
9) Bread Board -- 1no.

PROCEDURE

1) Make the Connections as per the circuit diagrams shown in figure.
2) Set the Function Generator to produce sinusoidal signal input voltage of 10 V., and 1KHZ frequency.

3) Observe the output waveforms on CRO and plot them on the graph sheet.
IRCUIT DIAGRAM EXPECTED WAVEFORMS:-

] 1, 2WVmp o Outpm/\k
0. 1uF R D vﬂl# itrput
1 D"'v"'DFJ 100kokbm l//\ }/\ >{
1KHz OAT6 l \ N
| | / he
=
{a) Posttive Clamper
[
I 4 * v mput AN
10% 0.1uF o | /N -
1HH§péP oonn % W oa7¢ ‘“"i':’ AR UrAN
y — Vm i’ \1 e J ' F:L cutput
L \.V. \-"\_.f
(b Megative Clarmnper
c
Il output
0.1uF o 1 | ~. P . input
+ 100ko hm§ : OATE [, at ,/\ -
10Vpp ’x) A AN W24 N
1KHz = VRi \ M/
- T 4

(C) Biased Postive Clamper
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I
I y P
+ 0AuF o . Input
10vppso R *oms Vel ~
L\:\J gmﬂkohm 7N
= J Vo 0 AW '
1 Ve 1/ S
— v
T )

{d) Biased MNegative Clamper

REVIEW QUESTIONS:

1)
2)
3)
4)
5)
6)
7)
8)
9

Explain Clamping operation?

What are the other names of Clamping circuit?

Classify the Clamper Circuits in detail?

State Clamping Circuit Theorem?

Draw the Positive Peak clamper circuit?

Draw the Negative Peak Clamper Circuit?

Draw the Clamper circuit to clamp the positive peak at +2 volts?
Draw the Clamper circuit to clamp the positive peak at -2 volts?
Draw the Clamper circuit to clamp the negative peak at +2 volts?

10) Draw the Clamper circuit to clamp the negative peak at -2 volts?
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COMMON BASE CONFIGURATION OF BJT
AlM:
1. Tostudy the input and output characteristics of the transistor in Common base configuration.
2. To obtain the h- parameters of the transistor in CB configuration.

APPARATUS:
1. CL 100 s transistor
2. Resistor 1K Q
3. Ammeters [(0 —30 mA)—2]
4. Voltmeters [(0 —30 V)]
5. RPS unit
6. Connecting wires

CIRCUIT DIAGRAM:

CL100S Ic(0-20mA
1k [2(0-10ma) : ( )

M—®+.¢- (A}

Ic

RPS B

_ _ Vcc
(0-30V) jug VEE +
72! VBE ®vc3 -—1_1 RPS

(0-1V) Y, (0-30V) I (0-30v)

—
—_—
-

Figure 1 Circuit diagram for studying input and output characteristics of CB Transistor

PROCEDURE:
Input characteristics:

1. Make the Connections as per the circuit diagram fig.1.

2. Keep Vceconstant at 5 V and vary Vee to tabulate the

readings of voltmeter(Vse) and ammeter(lg) .
3. Repeat the above procedure for Vcg =10 V
4. Plot the input characteristics as shown in fig.2 and calculate h-
parameters hiy, hip from the input characteristics.

Output characteristics:

1. Vary Vee to keep the input current Iz constant at 2 mA.

2. By varying Vcc, tabulate the readings of voltmeter(Vcg) and ammeter(lc)
3. Repeat the above procedure for e =5 mA.
4,

Plot the output characteristics as shown in fig.3 and calculate h-parameters hg, ho, from output

characteristics.
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EXPECTED GRAPHS:

&

IE(mA)

6v
10V Vce=5V

VBE(V) -

Figure 2 Input Characteristics

OBSERVATIONS:

" 3ma

VCE(V) —»

Figure 3 Output Characteristics

Table 1 Input characteristics of CB Transistor

S No Ve =5V Veg=10V
Vge in volts lein mA Vge in volts lein mA
Table 2 Output characteristics of CB Transistor
SN IE:2mA le = 5mA
0 Vg in volts Ic in mA Vg in volts lc in mA
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CALCULATIONS:

hib = AVee/Ale [Vcs constant
hm = AVee/A Ve | e constant
hto = Alc/Alg [Vce constant
hob = Alc /AVce | Ie constant

YIVA QUESTIONS

1) What is a transistor?

2) Why itis called Bipolar Junction Transistor?

3) How many types of transistors (BJTs) are there?

4) What are the differences between npn and pnp transistors?

5) Why npn transistor is preferred in practical applications over pnp transistor?
6) Define (| ?

7) Definep ?

8) What are the three operating regions of BJT?

9) In which operating region the BJT acts as an amplifier?

10) How to use the BJT as a switch?

11) How connect the BJT as a Two-Port network?

12) Which configuration of BJT is suitable for voltage amplification?
13) What are applications of transistors?

14) What are specifications of transistors?

15) What is base width modulation?

16) What is early effect?
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COMMON EMITTER CONFIGURATON OF BJT

AlM:
1) To obtain the input and output characteristics of the transistor in common emitter configuration.
2) To obtain the h-parameters from the graphs.
APPARATUS:
1) CL 100S transistor
2) DC Ammeters [(0-500pA), (0-20mA)]
3) DC voltmeters [(0-1V), (0-30V)]
4) Resistors [47 KQ,2.2KQ]

IRCUIT DIAGRAM:
Ic(0-20mA)

— +

47 KQ

RPS ";'Zt
(0-30V)“| VBB

Figure 1 Circuit diagram for studying input and output characteristics of CE Transistor

PROCEDURE:
Input characteristics

1) Connect the circuit as per the diagram.

2) KeepVceatsV.

3) Now vary Ve in steps and tabulate the values of Is and Vege.

4) Repeat the above procedure for Vce =10 V.

5) Plot the graph between Ig and Ve for various values of Vce.

6) Calculate hie, hre from input characteristics .
Output characteristics

1) By varying Vgg keep Ig at 100 pA.

2) Now vary Vce with the help of Vccand tabulate the values of Ic and Vce

3) Repeat the above procedure for Igat 50 pA.

4) Plot the graphs between Ic and Vce.

5) Calculate hre, hoe from output characteristics.
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EXPECTED GRAPHS:

Ic(mA) 4  Active Region

BuA) #  Ves=s5v ,/f"/ 60pA
Vee=10V Saturation A0pA
Region
[e=20pA
' >
> A VCE(V)
Ve (V) Cutoff Region
Figure 2 Input Characteristics Figure 3 Output Characteristics
OBSERVATIONS:
Table 1 Input characteristics
S No Vee=5V Ve =10V
Vee In volts Ig In A Vge In volts Ig In A
Table 2 Output characteristics
Ie=50pA Iz =I00pA
S No Vce In volts Ic InmA Vce In volts Ic In mA
ALCULATIONS:

hie = AVee/Alg |V ce constant
hre = AVee/A Vce| s constant
ht = Alc/Alg |V ce constant
hee= Alc /AVce | Is constant
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THEORY:

CONCLUTION:

YIVA QUESTIONS

1) What are h- parameters?

2) Define a?

3) Define ?

4) Explain transistor working?

5) What are the three regions of operation?
6) What are applications of transistors?

7) What are specifications of transistors?
8) What is base width modulation?
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DRAIN AND TRANSFER CHARACTERISTICS OF JFET

AlM:
1) To obtain the drain and transfer characteristics of the given FET,
2) To calculate drain resistance rqand transconductance gm of given FET,
3) To find the pinch off voltage (V) and drain to source saturation current (Ipss).

APPARATUS:
1) FET - BFW10

2) Ammeter (0-20 mA)

3) Voltmeter ( 0-30V)

4) Diode — OAT76

5) Regulated Power Supply (RPS)
6) Bread board

7) Connecting wires

8) Multimeter

CIRCUIT DIAGRAM:
ID (0-20mA)
— +
&
BFW10
OATGE D

e e +

G’ vDs VDD
O—SDV"E"
RPS & Vas fp— S 4 " RPS
+

(0-30V) " | vac (0-30W) Y (0-30V)

" -4

Figure 1 Circuit diagram for studying drain and transfer characteristics of given FET

PROCEDURE:
Drain characteristics

1) Make the connections as per then circuit diagram of fig.1.

2) Keep the Vs and Vpp at minimum position before switch on the RPS, i.e., Vee = 0 and Vpp = 0V.

3) Now vary the Vpp and tabulate the values of Vps and Ip.

4) Repeat step 3 for Ves = -2V and —4V.

5) Plot the graphs for Vps Vs Ip for various values of Vs .

6) Calculate rq from drain (static) characteristics.

7) When Vgs= 0 the minimum value of Vps for which the Ipis constant becomes the pinch-off voltage(Vr)
and this constant current becomes the drain to source saturation current (Ipss). Note down these values for
the given FET.
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fer ct .
1) Keep the Vpsconstant at 5V and Vgsat 0V by varying Vpop and Vg, respectively.
2) Now vary the Vgg and tabulate the values of Ip and Vs,
3) Repeat the step 2 for Vps= 10V.
4) Plot the graphs for Vps Vs Ip for different values of Vgs and Vs Vs Ip for different values of Vps.
5) Calculate gm from the transfer characteristics.

EXPECTED GRAPHS:
+I?[ﬂ“’*-' Ios(mA)
1
Vos=0V *
IDss Ioss
-2%
-4V Vo = 5V
- f
- Ve
—» Vos(V)  Vaes(V)
Figure 2 Drain Characteristics Figure 3 Transfer Characteristics
QBOSERVATIONS:
Table 1 Drain or Static characteristics
SN VGSZOV VGs:-ZV VGs:-4V
-NO Vbps In Volts Io (mA) Vps In Volts Io (MA) Vps In Volts Ip (MA)
Table 2 Transfer characteristics
SN Vps=5V Vps=10V
0 Vs in volts Ipin MA Vs in volts Ipin mA
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RESULT:

Pinch- off voltage (Vp) = ---------- volts

Drain to source saturation voltage (Ipss) =---------- mA

Drain resistance (rq) = AVps/A Ip| at Vs constant = ---------- Q

Transconductance (gm) = A Ip/AVgs | at Vps constant = ---------- mhos

Amplification factor p = rg X gm

IHEORY!

CONCLUTION:

VIVAQUESTIONS:

1)
2)
3)
4)
5)
6)
7)
8)
9

Classify the FET family?

What is the advantage of FET?

What are the biasing of FET junctions for active operation?

What are the disadvantages of FET?

What is meant by pinch —off voltage?

What do you understand by the term Drain to source saturation current?
What is the impedance of the FET at input?

What is the impedance of the FET at output?

What are applications of FET?

10) What are specifications of FET?
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APPENDIX

Resistor Identification:

Inexpensive resistors
usually have 4 bands
and looser tolerance

560k

with /£~ 10% tolerance

1| L

Better resistors usvally 237 Q)
have 5 bands and with + 1% tolerance
narrower lolerance | ‘ ‘ I ﬁ
Color 1%t Band 2" Band 3" Band Multiplier Tolerance

White 9 9 9
Gold x.1Q +- 5%
Silver x.01Q +/- 10%
1 04 1% Digit | 2™ Digit | 3" Digit (rare) | Multiplier | (10 with 4 zeros)
1 0 4 =100k Q

Surface-Mount Resistors
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INDUCTOR:-

Capacitors:

- )

Modern capacitors, by a cm rule.
Standard Switches:
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Type of Switch

ON-OFF

Single Pole, Single Throw = SPST

A simple on-off switch. This type can be used to
switch the power supply to a circuit.

When used with mains electricity this type of switch
must be in the live wire, but it is better to use a DPST
switch to isolate both live and neutral.

(ON)-OFF

Push-to-make = SPST Momentary

A push-to-make switch returns to its normally open
(off) position when you release the button, this is
shown by the brackets around ON. This is the
standard doorbell switch.

ON-(OFF)

Push-to-break = SPST Momentary

A push-to-break switch returns to its normally closed
(on) position when you release the button.

ON-ON

Single Pole, Double Throw

=SPDT

This switch can be on in both positions, switching on
a separate device in each case. It is often called a
changeover switch. For example, a SPDT switch can
be used to switch on a red lamp in one position and a
green lamp in the other position.

A SPDT toggle switch may be used as a simple on-
off switch by connecting to COM and one of the A or
B terminals shown in the diagram. A and B are
interchangeable so switches are usually not labelled.
ON-OFF-ON

SPDT Centre Off
A special version of the standard SPDT switch. It has
a third switching position in the centre which is off.
Momentary (ON)-OFF-(ON) versions are also
available where the switch returns to the central off
position when released.

Electronic Devices and Circuits Lab

Circuit Symbol

Example

SPST toggle switch

Push-to-make switch

l‘ "';
]]IK SPDT slide switch

(PCB mounting)

SPDT rocker switch
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Dual ON-OFF
Double Pole, Single Throw = DPST

A pair of on-off switches which operate together —O""/
(shown by the dotted line in the circuit symbol). ' o—
A DPST switch is often used to switch mains |
electricity because it can isolate both the live and —/D—
neutral connections.

DPST rocker switch

Dual ON-ON
Double Pole, Double Throw = DPDT

A pair of on-on switches which operate together
(shown by the dotted line in the circuit symbol).

A DPDT switch can be wired up as a reversing
switch for a motor as shown in the diagram.
ON-OFF-ON

DPDT Centre Off
A special version of the standard SPDT switch. It has
a third switching position in the centre which is off.
This can be very useful for motor control because
you have forward, off and reverse positions.
Momentary (ON)-OFF-(ON) versions are also

From o To
available where the switch returns to the central off Supply o Motor

position when released. Wiring for Reversing Switch

f\

i O 12

:x

DPDT slide switch

Special Switches:
Type of Switch Example

Push-Push Switch (e.g. SPST = ON-OFF)

This looks like a momentary action push switch but it is a standard on-off
switch: push once to switch on, push again to switch off. This is called a
latching action.

Microswitch (usually SPDT = ON-ON)
Microswitches are designed to switch fully open or closed in response to
small movements. They are available with levers and rollers attached.

Keyswitch
A key operated switch. The example shown is SPST.
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Tilt Switch (SPST)

Tilt switches contain a conductive liquid and when tilted this bridges the
contacts inside, closing the switch. They can be used as a sensor to detect the
position of an object. Some tilt switches contain mercury which is poisonous.

Reed Switch (usually SPST)

The contacts of a reed switch are closed by bringing a small magnet near the
switch. They are used in security circuits, for example to check that doors are
closed. Standard reed switches are SPST (simple on-off) but SPDT
(changeover) versions are also available.

Warning: reed switches have a glass body which is easily broken! Foradvice
on handling please see the website.
Photograph ©

DIP Switch (DIP = Dual In-line Parallel)

This is a set of miniature SPST on-off switches, the example shown has 8
switches. The package is the same size as a standard DIL (Dual In-Line)
integrated circuit.

This type of switch is used to set up circuits, e.g. setting the code of a remote
control.

Multi-pole Switch

The picture shows a 6-pole double throw switch, also known as a 6-pole
changeover switch. It can be set to have momentary or latching action.
Latching action means it behaves as a push-push switch, push once for the
first position, push again for the second position etc.

Multi-way Switch

Multi-way switches have 3

or more conducting

positions. They may have

several poles (contact sets). ,//
A popular type has a rotary :
action and it is available \A\é:/'

with a range of contact 3 —
arrangements from 1-pole / Multi-way rotary switch

12-way to 4-pole 3 way.
The number of ways o Sl—
(switch positions) may be reduced by adjusting a stop under the fixing nut.

For example if you need a 2-pole 5-way switch you can buy the 2-pole 6-way o—
version and adjust the stop.

Contrast this multi-way switch (many switch positions) with the multi-pole j O
switch (many contact sets) described above. 1-pole 4-way switch symbol

Breadboard:
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DIODES:

e e
- - I -
anode ’ | cathode
o ——

Rectifier Diodes

Power Transistors:
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—“— Diode

—{ |- Capacitor
AWL Inductor
—MW\— Resistor

+_ DC voltage
-
'_ source

AC voltage
source

C
B B

E C

npn Transistor pnp Transistor

D D Bo—,
G G
S S 0B1

n-channel JFET  p-channel JFET Circuit Symbol of UJT

SILICON CONTROLLED RECTIFIER (SCR)

Anode

I Anode
P P
M M M _;Z
— P —
Gate P P
M M Gate
C atl'lDdE Ca‘thDdE
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EXPT NO:  VI- CHARACTERISTICS 0F | Dodes .
1 PN JUNCTION DIopE  &ellolez

Aim 2 ) To establish the electvical equivalent mmodel
O&thc 631‘\76\(1 clt\?fcc B&] obtai'niv\a the
forward and Yeverse chavacteristics of the PIV-
diode- L e b
2) 10 {f-nc] the tuﬂbc oﬁ— wateriol used for. .
— Monufactuving the diode. |
3% obtain tne static ond dynamic tesistances
of the diode from the chavactenistics.

APpotadus- 4 150n36 Diode 5 BY)123 Diodes DR25 Divde ,
'INUoot Diode o
2) Armime tey S CD—]OMQBJ (0~ H5e044R)

3) voltimeter (o-N)

o)) ’chu[a’tccl PpouxT SQPP(‘:I
5) Resistoy —1ka- and

&) Conhecting Lo1Yes..

'“fﬁeor\j * A PN TJunction 15 formed Btj di’Husihg
| - P-t4Pe matevial to ome half side, and
N-type other half side-Yhe plame/Junctio

dividing the two Zones is knownas o

functions - wohen Voktage © Mot applied acYoss

i-l:hc diode depletion WV’MS as fenowon,
{ i the fiqure  wh oltage is,applied .-
e uoceny Hie Ew0 Hermainals 8 the dicde
canode € cathode) bwo  Junetions deperding

_on_Polarity of DC Sopply.

N
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FOYLUCLYd Bias:- when the po&th\)c terninal O;,C
the entive external Bcﬁc'tﬂ*fﬂ 15 Connec’ccd 1 20)
the P-veqion and megative texm nal 95 connecteg

l £tO N-region, Then it 15 Caped Fovrward Bias.
Rewevse Bias:- when the Mnegative tevminal of
the Ba{:tewj 15 Connec’teo\ +0 Poen trve terrminal
15 connected to N-¥egion: *rlms is colicd as

— i — — —— i —
—

‘Pc\)tYSc. 'Bms | " -
f ocedu\'e 1) cor\nect Jchc civeuit as per the cn’cwt dmg'm'm

L phdihssn jaamisin i
| 2) Sex -EF\G RPS, ‘LOW'lm'smum ]3051{1014 ahclswftch
| on:- o 3

i 3 By ‘s{ow[g\ vm«jmg e RPS Observe ond

I robatote the values of Voltmetey & ammetey.
w) Yake +he VoHmeter ‘Yeaolmg at which the
Cuvrent Stoves Ycu&fha as cut-in- oo\kaae

" =) Plot the qvaph beteoeen Vi & Ty

&) From ’chcfgmpg calculate sw’cfc and

[

| G[QY\Omnc, wcmswnccs L s
1) Repeat the same proceduve -Sfo'r omo?:ﬁc-r

1

C diode-

‘fcg) Find Lhe h:jpc 0%:110&11’. Ofﬁ}?enc[mg upon
| t N e2 | ‘

| &ECU\_)Q& 5 CS Conncct

q) For vc.\)evchoxas CF\aYao—tchb
-[;F\ﬁ circuit Qs PC‘Y“ tF\e_ O[’Oﬂm\m

.’ “
1 2

I -’

e

N\
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!@‘1' R. G.M; College-of Epgineering and Technology (Autonomous), Nandyal - 518 501
M e ' ESTD-: 1996 TR




kxpﬁc’%ed GTOXF\S- '[‘ N ' TR (T :;‘.".;l\v‘!-.;.
' g '\J \‘Ip(m % 't"f"-\‘-qzm

‘ .
RIS T Vo S : NN P
. B Tl L)

SR oy

O inarropyy e

x L5 iy -
SESTR NS .)’ ‘\(/i ! .':\'\ ~
2 9150

45

knee. Voltoge

(] ) ” ,

J

T~

! \ i = Fuf..u Ry "-l ;-
/ % 7 oY (?,."‘-i;f'

) = \- \/FCVOH:S_)

‘.\(' [.’f ! ..:an,(f \HQ“%(T fl\ ;'-..Quq: .."J-n_ o 1Jf;\s il

Fiquve ¢ 3 :- y.1 charo.cteristics of Qa& &5 diodcs in forward

lll. i’l’ 5 L 1| ‘ - bfa ¥
D erde T s Reverse Voamqe Brea kdowd U/B )
4—

VR( | B
R }!O(J.kﬁ\’) LY 5 ' . v L —Tl 'L._'E-"-I""-';".':- ol ('l," f“'(" {‘(‘

-

NGRS T ) f‘; i ol f') ,-“)U.] VAR (B SRISIN; \x L
s NN, Io7

|
‘Ml}' H )t,.,/‘, L[ L)Hf"\ﬂ)f‘ F\:I"\,”Jl((' f,,-" ,- *jf/_,“.‘“‘ [
LJ tios l P-F1sn 2n l‘: RrEY AT f"(',-}‘:-? ST TR

/SIS ,\/ COsaoa oy ."IC"T:".I- Y itk b P

T H \.5’

)
brens atgndd 33nlirgim b sl e i (o
_ P IIRG
’ W Reverdé ' Sivent
Fi%o*(c,sr ,J; chavocteyistics OFGe gk
d\qd rrReOR)L o
O e § ' 'L’PG?VQ%F Bv{-q 3 snid 4n r’r\\’f'

\

AI\ o
.'3’)'\|“\
Ivagu t. r} 'T'TI*" ﬁj)‘(‘ ;'TC‘;' Jj ‘4;‘ J')Jf;{ (.f""
T B S P 3(”; )r‘ I $i17 ,,'
'\f RSN, & f,g SREVIUDY AT

| “
C Tl ; l AV 0 ) "
1 )r[/ . ([l [ e 02 I j/,.)_,)”_.J ¥l }

A
l
c. =

|
ol E A
r—‘a\/

Caleu lortion o4 siatic & Dynamie Pes\stames




Calculations:

stotic “esistance = VE U f gombigs)
Ir B

D\jmm\({YCSW'ECWlCCE‘% = € (tomHFg-s)

Al D-F
Pevevse Sotuvation Céifent To= <F
=0 Vv
[cm )

where V= 26mV - volt equivalent temperature
)=\ forGe €& V):?/R‘w si.

stotic yesistonce -fm' Si dloa\a = \/F = 060

IF 2-5x|6
y =23U-33-n
(FOP qé: '-Y'E" = 0.50,. L =FE N T ¢
uE= uxieg 2 .
Dyhamic Yesistonce oY 5.4
- _él _ O‘:l— LLO 60 — = ||~t.,(1_-f)_'
AT .

|3Y|o —-2—5)([0

-FOYQC_ A\/ .- | a4 . ) Y _
= <L A3 e ) %)
'2}'035 o\ D

&5 X 15— UxIS>.

Yhavr_y

ReVevse Sortuyation cuwent o=

) =5 e -
for ST = 2:5x 18 = 2l4 36 x 16T (nn)
00

Fov ge - ux1o
03D
(f,hz_CXHf ‘)

= 0- 03899 UA
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Table 1+ Fonwavel chayo.cteristics
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Reverse Bias
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Result

conelusion

{ Cut in VOH:CL%C, Of Ge, dfodg = 0.6V

1 Hence, estollished the electnical equivalent

¢

‘ Cutin VOHZQC:]C of s drode = o 6oV

| static Resistance 0f Ge diode = 15+

| stOtc Resistance of s 1 diode = 234 33-N-
Dyromic Resistonee ofGe diede = 1+ 11 -
Dynamic Resistonce OF ST diode = 1hy2 - |
' Reverse Saturation Cuvvent of Ge i"0d¢=o7‘4'36 né
Revevee satuvation (uwent of- &1 dicde=o- 038qu

mnodel Of the. ¢jiven device by cbtairing
the fovward €. revevse Characteris tics o+f
PN Junction dicde and also deteymined +he
static & dynamic YesTstances of diode fiom
yhe chavactey (tics by ST Ge bype of
nolerial Used for  monufo.ctving the

diode-

I
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Apporatus § 1) T7 5ed zener diode

- ——— - — = - @ - —

EXPT Nos VI AND LOAD CHF\F?ACTEP"‘:}TICS Date;
2 | OF "ZENER DIODE = ' 93 o] 22

Airn \) To stucly the VI chavactey s—hcs..o-f qfven
| -‘Aenev D'!ode \

1) Yo gsmd\j the load chavauttevi shcs of given

Zeney Dwde

390 colculete the ener Yems%ame of the
1| given Zeney Dnode L g

2y Anmneters (G—30mA)-2 B

| 8) vol’c'meter (o~ 10V)

*) Qccaulatcd ch‘ Supp\;—y Ceps) | \.:_ o
5) 'Qesﬁstéwr—\w’— 2 e\

f‘)F‘CO_“j : dener diodes ave 'nowrfmmlg used in only
f2iesboemn Yeverse bia' s ﬁiweotfbﬂ Tt 'Yﬂe@mg -1;{10’: ovede.
ugt Ge connected s the hc,qcﬂ:\?e side of
| voitoge sgurces and the cathode mugt be
2 tonnected €6 ‘Pasihoe Side 4t 15 Pmmonfﬂ
‘f | u,sed £o Yeau,rator ciﬁcuwt \)oli':age, as it has a

Con stant Vn. |
Tn forward bias, the zenerdiode behaves
like an ovdinary sitidhn diode . .

, | Tn Reverse Bras, there 5
| yevevse  Current flowd ur\btl ‘Hwe breah doton

&) Decade Ees\s-tonac Rox. amd Conncc{mg w!res1

L yowage 14 venched  when -tf'nS OLCUrs
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Figure 12 ¢ircutt dnaqvam-to Sty the

v-L charac{ensﬁcs oﬁ fene'r

\J

diode ‘ \
1k oh 0 Ty (D-30mA)
VI
R% el ! y ‘.r = "
7 fg &
(o 30W) i (0-3 0 mA)

: ). ju- Va (o-lov )
?;—;i‘51
€ ' =.= ’ 4 f

p‘quye 22 (‘churt DlanQ

JCO studg:‘ﬂac Load Charac’cewsbcs of

2 cc{ed Gl %'encr p.od
xPec ‘3"‘:’5‘ o e T
' V'L(:) Vg . '
¢ N S I ’ - :‘LWP‘)“*
G e 5/ false
i e T g R e
\’cg\on
3 41 f ‘t\f 1i - A )
=" * b < Tiue cornductio
i i T e e Yegion
Xz omAy T
7 () | W
H90V¢3 V,L char'acterstntscsf- Vo CV)

2encr Duod e

e BnvisFlgore W 10ad
“chaideteristics of-2ener
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k2%

- —— = o = A —"

%V\c\fc is o sF»onr]J nevease in ‘Ye\)evse
| ,cuvvmt-

" hen veverse~ bicised votage is applied
0o -ZCP’\EY‘ d1odc; 1-; ol owos Oﬂh.j a smadf
oomount. of- Ymkaae; Cuv\r:,n-l; unti( the
\70\‘@136 1 S {ess than Zéner Vorage-

A A

Proceduve ¥ %ehev cﬁavac’cewsucs. |

, i) Motee -H\c Conncc‘d ons as Pc,v “the cm:wt
daoqram N A

2) By slowoing reveasing the input Voo qe”

walate -Hm ‘(eaohnas of \)o[‘cmctex and

amnmetey-

3) Pist the graph Getoeen Tz and A

CVI - chom:\o’cew stics) .

W rhe Vo\{—aag ot uol:ndh the Cuwent Stovts

increasmg. 1 called. the break dou)n Voo ge.
5) Frorm the Break dowon Yegfon calcu ate
the #eéner Yesistance of the zener diock .

chagmm ; | |
) %c—kbnq rRPS value to 30V \/anj e [oad in

steps and  tabulote £he reacling S of+otal
evrrent 7 load cuvrent ond zener Vokage
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Resyrt

conclusion

calculotons § Pynamic Resistance R= AVz

AIZI
= -2~ =)0 ka
— )
2ex|5— 3% o
& R= -@o—“z.o'l_ “‘"}\‘@C)K—O’
[ (3-€-2) x>

@P\O’c the qvaph belwoeen T & V2 CLoad-_
characteristcs)

 Hence, detevmnina the VI- chatactenstics -
of qiven Zener diode ond +he load chamcteristi
| of given Tener diode € -the zener fesistance

| of-the gioen zener dfodwﬂed .

P
o
LY

0\(\?_ \?
\%\vf WV /
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e

=

R. G. M. College of Engineering and. Technology (Autonomous), Nandyal - 518 501

ESTD : 1995



| EXPT- NO: ‘ HALF WAVE RECTIFIER Dote:

—

| 7-};-’3930

- facory f The falf wave rectifier” converds” the A inio

Aot O pUrE D C T 18 copulsating Dveet curient

WTTHOUT FL LTER 2]10l22-

PN

vequ.lation of the half waVe yectifier at

|
% To fimd the vipple factor and pevcentage
|‘ various (oods.

t Y 'fmns{ovmcf -
2 Diode BY 2%

) DC oammeter - (6- 500 MA)

) Dc voltmetev-- (6~ 3(:)\/

@ DRB
6) Ac voltmeter = (b6-3a)V

P as

' D¢, - But the obtaimed be at the ocutput i's

The pu[sol:mq Pirect: cuvent s Mot a *

| constont- Tt fluctuotes with respect to time.
wohen this Lluctuating DC 1S aPpHcd to any
e(ccmc, d(01cc e device W\atj ot wo'rﬁ
?Yo ey ly Sometimes the device Moy olse
be dQYY\Clcjto\ So the fluctuating Heis mot
uscyul in most of the appliances.

‘“l’%cxe,{ovc, we need o Dc that does not
—gbAchuate oith respect 0 time. The only
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Log

. Eptte o -
.Xou? W ol

o —bQ‘\\’OUlE]F\ the. COL?GCJH.O'Y” €e Charaes [ o This

- solution for this io 5"“09*?@',3(\3\ the
fluctuoting DG - This can be achieved bj
using a filter caltéd Frlter i

The pulsating Dc containg poth Acand Dc
comnponents K Componerts are useful but AC
componcnbs ave ot useful » Sor we mneed ‘470
yeduc e the AC Com])oncm:s- B‘ﬂ using thefiltey,

we con yeduce the AC comPoncn‘cS at e

- The filter 16 an _c[ccﬂOﬂTLAﬁbice thet allows

| dc COFY\]D(jﬂc.h'L'S €L {OICICA’-SI the. ac compon ents
lofg the veclfier output: 1'{ﬁo_£l?1§tm‘sg 'madcup
0§ o compination of components S.jchas
| CaPaCﬂ:OTS; vesistoTs € inductoTs - Tﬁ; ca PﬂCHOr
| ac % blocks the dc. The dnductor

allows
| allows de € blocks thg ac - |
\ e passage o} ac components through the

‘ Capac{to'r 15 V’lo\cﬁing' Eut c?\argrnj Of 'kf\c
capacitoy: 1IN sionple. LoV 7 Lhe ac component |
| o nothing but an EXeess cuvtent that §lows

nange. in the Voltage

Preyents any eu'dclﬁ-
at the outpue’ : a

¢ 3) Make the, Connections as per the Circuit

| diagram as fig1

1) Tobulate the readings of De ammeter and
"~ be_g AC_volkmetals for_ yarious Val E
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(oad vesistance-

»Fmd the mo loao\ de \Dolfaae 5‘:1 D?cnmg tﬁc_
(oad and note 1t as'Vno tads

W Rlso observe the output waveform across R
=l "lon CRO S€reen - -V i

3 M s) caleiate the xipple fac{m‘ for a(C [oao\ 1:55%ancc
8) colcuboite the pevcentoge regulation for alf
walues of load -Yesistarices.
4) Plot the qvaphs for Vac Vs Tdc,. :percen-tdge
'chulohon of Y& Tdc, xipple {actor Vs Tde.”

calewlations: fegulaion = CVNo Load"‘ VEul) Load)
— » 0O

- g CVFuH Load)
~ Ripple factor = \lac
h Vdc,
! V_e—c- = :I'_i]_:: o2
Vdc 6
z 3_;_@5 = 12
7
3+ 920 |2
35
ur S = )18
30
5. L1 =12
%0
6 o’“% )2
¢
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7. 99/10 =1"2
g-99/i0 =12
q- a9 /lo = "=
1o 80/lp0 = 1%

7 REQUISHED > (Votood - Vit )

Veullload

3. €°5-6 xipp =UI66
¢

2. Be5-F xjoo = 2l°Y
n

3. %05”105)('00 L ]3:3
15

U 825 -80xjpo= 625
80

5. 38 B0 100 = 625
&0

¢ §+5—%0 x100=6+2S
@0

} @5—2%0 xloo= 625

~ &0

¢ B15-80 g0 =628
@0
q. g«s"—-g‘D |00 =
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10 5—80 xloo = 635
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Condlusion |

Result 9 At Ri=500-1
\A—ff“h-../

Ripple factor = Vac _ g9 _j.y

-—

Vdc %0
4 Requlation = 6.5/

. Hence the ripple factor and percentage
requlation Of the half wave rectifrer at

\ QYTOVS \oad TSW

(A

:@ R. G. M.
L Ch,
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EXPT NO:

N

ok

FOLL WAVE RECTIFIER Date:
WITHOUT FILTER | 2|10l22-

M L Yo find the yipple facton and  percentage

Apporatus

'

Tequiation of the full woove vectifie worthout
filter at vavious {oods-

) Transformer

2) BY 12% diodes-z
3) DC ammeter (6~ 500MA)
u) D¢ volmeter (0-30W)

5) DRB
&) Ac Nvormeter (0-30V)

}

Pﬁﬁ&ﬂﬂ ¥ "eull duove Rectifier 15 a diode cticuit Which

4 used 10 tvansform e complete cycle

b>§ ‘M’c&rﬂaﬁnﬂ \)o\ltoﬂeic’m é}jp;ﬁ[g) to Pirect
voltage LOC Sopply) - Tin fuUll wave vect!fications
curvent Slows dhrough the load in the
somme ditection for the Comp[itc cytle of
.ﬁnput'_‘;A.C’,SUPP-’ﬁ:‘, ; |

A vectifier (@f&ﬁb’ut‘ £ 5 woith Jundomental,
vipple Arequenty al o twrce the mains
frequency, has Mpple factor Of O'Ug2 &
Powcer  conversion, efficiency equal toglw27-

R. G. M. College of Engineering and Technology (Autonomous), Nandyal - 518 501
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y

Procedure-

| MNAAA—

b 2) Tabulate the voltmeter and armetex

| Y eadmci\es Lor VOVIOUS

The $ull -wove vectifter consists Of o
Center-tap tonsformer, which vesults

equol Loltages albove and below the center-
lap. Puring the. positiVe (olf tycles o
Positive voltage OPpPeaYs at the anode of
D, while o viequtive voltage appears at the
Tode 6F Die Due t0 s dicde Dy 45 fovword
bioEed T YESUIES im Q. Current Idy thvouah the
\ood R. |

Puving the neqative hai cycles o positive
voltoge appeats ot the vode OF D, and hence
1t 1o forwavd biased- Qesul'tinﬁ ‘n a turrent
T4, thvoudn the foad ot4he Same Mstant o

Negotive voltage appears at the anode of D1
us vewevse biasing it and hence it doesn't

conduct \
1) Moke Jcﬁe Connections as pey the eicuit
diagrare Of Figd. ‘

1lugs of food resisiang

3) Fivd the o load dc '§éf%ag¢" by opening
the [ood and mote 1t 05 Vnoload:

W Nlso , obsev e _-l;ﬁc O\)d:p\lt woave form

F
-

@ R.G

- T
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]+ Vesistonces-

acvoss -"che foad tcswi:aﬁce ov). CRO. Scveen:
) Catcu(aLe the npple foetoY foy au lead

g é,) ca(cu(ate the: 'PCYCCV) wﬂe mc%u(ahoﬂ :fé'f
all Values o}load resiStances: '

) Plot the gmphg Vdc Vs Idc, Pevcen {':O«jc

vequlation Vs Tdc, Spple factor Vs Ide.

Lcwlabions: . Regudotion= [ VNoread — VFUll Load
= | ¥loo
( Vry)\ loac)
lep\b factor— Vac
Vde
D \.I_q—c- = ri_@ =05
Ndc e
2._) L@ :Og
g0
5_) WO -o09
%0
W U0 _os
g0
Sj __'_], =0 S
€0
& \.i._l, =0'S
> -0
50
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%<0

VYul o5
@ ©O

fo rzequlaHonr-CNoLoad- Vral load

VFu)jlead
1o \G5
8'5-F xi00 =21y
%6
2 $-5-% %x100= 625
€
3 855 Xl00=625"
G

U 8:5-8 xi0o0=62$"

123
5 8"5'8 X\O0 = 6525-
3
6- 85 -§ wloo:é"?r\‘;
e =0
15
F 8°S-% x\00:z628
el il
g
8: 5 -% X|po= 625
€

qg. %°5-% 00 26‘25-
S

X100
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Resut 1 Ak Soo-T
prpl& fac-wr: V‘Eee = U,’] = O.s’

—

Vdc @0
- Regulation =6-257-

ronclusion | Hence the vipple factor € Pmcen{:age
N . \t‘\
~egqulotion of the fulf wave vectifrer without

fitver at Various foods 16 Verified -

¥y,
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ESTD : 1995




I%

—

EXPT- NO
S

-

|

Rim ¢ '“(_O Smd%;, ripple foctor ond percentoqe

ﬂppwa’wst. Y Tanstormer
' 2) Diodes BY 123} --2

FULL WAVE RECTIFIER Dotte:
WITH FILTERS alnla

'quu(at{bﬂ of Full-wave Rectifie with filkexs
ot Various foads: I

3) DC ommeter (o- 500 MA)
L) be Voltmeter (6~ 30V)

5) DRB % .

&) Ac Vokmetex (0-30V)

3) Inductor 10O mMH

AYW:\COH:I :

A S )
|

The full wxve vectifi Conslists a}a;centm,
tapped  trans{ommes, which results w equal

| the P

%) cap Qcitor .lc?oo JUF

. The conversion of Ac o ?ulsatmg Be sl
colfed Rectification: Electonic Devices com

convert AC poweY into  DC power UJ‘(’H‘\ Cﬁg& '.

e&ﬁdencﬂd. '

Joltaqes ko € below  the center todp: Puring
eitive half Cycle, Coposttive \oltage
appects at the C”'?Qd& Of’ D1 w\m‘lef Qa negotwe
\ikagqe appeas. ab the anode; of D,.

R. G. M. College of Engineering and Technology (Autonomous), Nandyal - 518 501
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Giveuit  Diagvams: -
with Ti= Section fitey:-

I~

Main Supply,
230V, o Nz

L -seckon.
V\f rr—k il ">r Tdc
| et 4 4] ) Sy
I‘ | : | :Cofzoomﬂ) '
| . g1
Main 50pP\Y , |
“pa0N 1GORT | '
| - /I_ I +
1 o ez
| ! I (‘_Oi\O‘) - R
| l
l |
7 |
_I Ll
K | —
PO antE 4L oy g
| Figuie 27 circult diaqram of Full-wove Rect fiey with

L-section {£1lten
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f—

'

P*(OCeAUY@‘} 0 Ma ke the connections as Ppex the. civcunt

Due +0 this diode P15 forward  hbiosed- It
Yesults o cuvient Idi through the loed R.

puing the -ve halg cycle , e ve Voragde appears
ot theanode of Dy .

diagam of {4(31'

2) Tabulate the votmeteY e ammetey Teadinﬂs
for vanous Values Of (ced resistance.

3) find the O load dC-VO(%Clge bg opening the
(oad and vote a5 Nnoread .

‘W Also  obSerVe the. output WAVELOMM 0% the

| bod lesistance on CRO KLreen
& Calculote the vipple fador for ot foad
| yesistancees | ‘

'¢) calculate the, percentoq
values of 1ood Yesistonces: .

;:, yplot e qm?ﬁe fov Vdc dde p:v_c;ntagc
| r{%c},ua(:ior\ Ne Jdc vn’ppM{Cszov Vo Tdc.

e equlation for all

| 9. Regulertiort = (VNbload — VFullioad )

o CViiien

Ripple factor - e
Vde

Xloo

—

==k
TETE - 1 )
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Expected Gvaphs:-

.09 ¢ Requition

Vdc ’ " B S .» o T
CV) R R\\Ppt _____
IS e ST ‘&U‘c%d \- i
— Ly L2 —
Tc de crapy Idccrmé)
; CmA)
ObSe,wations | | J
with TT-gection Filkér open circuted dc volage VoL oed = 1g-s V
oNof T RE TIdC Vdc Vac . [Ripplefactor| 7 Reyuion
loo g 1To. OOl .| 00058 [ys-9,
f s o e LD —{ 20! —0005& | =22-U3
300 ‘*L 170 Ol | 0'005¢ | 2y-x9
~oo 10 OOl _|,0'005¢ & -9
SO0 3 170 20 | a-005% 162 |
600 2% e Ol | niopsg | V3l
100 4 170 OOl |opoost | 13€)
g T B e AR | G00ge (10|
Ac0 9. }1“0 00! | n-gpsg | O8]
1000 el M0 1 09| gloozk | © €%
L-Section {Hlter | | opeﬂ Civevited deNotage Yo lgod 6.5y
| : cmy\
Ru Tdc \ec_ Vew Ru‘ppt:-factor - Requiatorn
100 <8 /(0 - w9 o 33-3
~ - ’ Z.'q-\z
- 200 Ul o f2-0 wll oy
00 5:%/ oS U0 | o6 202
. I 120 _nF9 AY 2\~2
- éoo 1€ |y o 3.2 0238 IS
450 1y 1S 0 30 | 536 | 909
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Result

AL soo S+
Jor m-Section 7 Regulation = @+& 2
Ripple fOctor = 00058

for L—Section: /-RQulation =%019
Ripple factor =02

conclusion § Hence, the vipple foetor £, pevcentage Regulotion

of the full wave. Yectiiet ot NAYiOUS \oads is,

vevifled - I _
J I|r b
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EXPT No:
06,

Doate:

NON- LINEAR WAVE SHAPING-
‘- | lls)\zl 22

CLIPPING (TRCULTS

A

—

Apparatus
Requred

Theory

) "fo s-kud‘lj 3&\6 OPCYQHOY\ Of’ d’\{f@(ﬁﬂt C&PP l\ﬂﬂ

CAYCULES

2) To observe € plot the output wove £OMS
Of vavious cli pper Civeuits for sivausoidal fnput-
D Diocles ( INHOOF) — 2.NoS

2) Trarsistor (Bc-10%) - 4 No.

3) Resistor - lokn ~ 1. No-

W) zener Diodes (I2S5+1) - 2 Nos

is ) TRPs _ 1 No-

Ié) Function generator . 4 No-

:l) CRO - 1 NO-
€) CRO PVObﬁS — 3NOS
q) conrecting wires — As Yequired

t0) Bvead Roard - 1 NoO-

s A civcudt :WIMQe above or kelouo
ave. both : pe Citied feve] 7¢ called "Cl,'Png“,
A clipper which Yemoves o porlion of fositive

Palf cycle of 4he input signal fe called
ositive clipper”

-

R. G. M. College of Engineering and Technology (Autonomous), Nandyal - 518 501
e=r,

-
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ESTD : 1995




Positive peak .clipper *~
2
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—— N ) p
10k o) Dy L \/7\ et
¥ - \ }-———] H
@ v XNUFDD"‘ SJZ v ; 5 -

. R Z . - Vow)
R — |
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-L m
Negartive. peak C lipper : — ‘
R
- - i |
" ik ' ~\
. Do =
10 Vp?
T4 00t

Y
10,

ARPT

.

Vs Vo[:k) | ' ‘ "l:
g 2 b L,
_ \ 7\,
Nm =

Biased — Negative clippers
‘ ey

tok ohm Ve
,Dfa e ’\m .—_'r\ \10 . 4/-\—-
/ .
Ty 0oL~ Ve T e

% \oNe? { b | \
7 ’ l
re ﬂ‘\’\ / v Vo ) - A | =
Ve T \
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(—

I signals 15 QoiMg 10 be altered By bansmittind

A c\fppor circutt J&\at Ye,mo\)és Q\& nccaatf\)e
falf cycle 15 calted Megative clipper:
The PIOCESS where by the form of Sinusoidal

Awough o Mon-(inecar yetuwork s called

N - faivtear wave shopimg* Non (incar
lerments (fike diodes, transistors ) in combi
_nation - with yesistors (an function as clippex
civeuwt either the sPape of the wave s

sdenuated (on the de level of the wave 15
oliered im the NON-(inear WAVe shaping clippen
clippers are bagically - wave shqpir\ﬂ Circ Uit S

wat contol Hheshape of an output wave form.

T4 onsicks Of hear & Mon — (inear eflements

but doesmnot contaim. energy SJcOancj elernents

w bias Voltage 16 Pbccd N Series with diode
ther the civeuit ds calfed  Giased clipper .
Nhio Bias determives the poimt where the dide
begqime © conduct &, duvation of conduction .

W{—kﬁ bfa%) C(i'PPmC] ( & done Lo any Peveento
the input S yargimg from 17 0 W7

e construction of the, Seyfes positive clipper voth

wios 16 almost similar £0 the Series fositive

L1}

AP
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Resul,

;'C\,ippevs ave studied €. _ﬂf_.aph 15 ]D[otfcd, Gti

C\fPW‘ThC On(\j difference ic avy esttra
eflement called battery is used iy Beries
Positive Clipper with bias-

Yhe zener diode 15 acking [ike a biased dinde
clipping civcuit with the bias Voltage being
e,q/ua\ 16 the zener loreak dowon VOltaat

clipping circuits Arealso called assficers" o
hmp[*f’cude Selectors”,

Proceduve Make the connections as per the circult dfaqyam

| dhown inthe figure:
3)get e Funckion Genevator to procliic e Sinusoid

| S"@Y\Od 'iv‘wput \Oltoge. of 10 Vp.p € 1 kHz frequence.
,hC]:ov' zeney diodes clipper, 20 Vp-p; | KH2
frequencsd sinUsot da siqu fe, Yequired)

:’6) obewerve the output waveforms 0N CRo &

| pot them on the gqraph Sheet-

L B

Hence different mon (inear woave shapings of
dW"diﬂﬂ all W( %"asmcj’/s +o C[IP]DCTS‘

2 &)

Ve

'

g

1R4TD . ¢ )
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TTNCT NON- LINEAR WAVE @HAPING . | bate
O+ CLAMPING (IRCOLTS 22]1);
M ? 1) Yo Studkd the, ope:ratfow of Vanous
dam'pew* civeuiks:
2) Yo obsexve g plot the output wave forms
of Various c\orﬂpex civcutts for sinusoidaf
'ﬂnpu\:-
@@@s D) Resistor —100k — 1 Np-
Req-uired | 2) Function Genexator  _ 1o
/ 2) Diodes ~OAI  _  ,Nos
| u) TRPS - 1NO-
'8 CRO - = INO-
!g) CRO probes - 3 Nos-
| 3) Capacitor O-UF - INo -
8) Connecting wives - As Yequired
q) Bread Board - 1 No-
Th@g POA Cam‘per is an electrontc Ut’cwe that
| «g\u% either the. positive LOV) ‘V\t%atl Ve ‘pcak,
EXCUTSIONS of o gignal to a wed Voltage
by aclcllﬂ? o) VOW (or) Megative
Dc VOWage +0 |
The, process where sinwsoidal signals are. doing
1 0 be ablered by tYahSmiUcing through a
: @ RL G. M. CollegeofEngineeringandTechnology(Autonomous), Nandyal - 518 501 ’
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non- (inear Metwork s called mon - [ineay
Loave Shapiﬂ‘a* NoN - linear elements (like diode;
I combimation with resistors and apacitors
can function as claampmg circuit: Clamping.
circuits add @ Do level 1o an Ac $ignal -

If the circwt pusﬁcs the ngna( upwavds then

when the signal is pushed upwards, the
negative Peak of the. signal mneets the tero
FC\/C\. oNn +he other ﬁar\d; 'Tf +Hhe civewlt Pu‘&ﬁf’s
the Signad dowon wards then the civeut s Sadd

to be a " Negative clamper

Procedove; 1) Make the connecliomns as per the circuit

Result

Amqmms as shown im the {fgure.
unction Generator to pVOciucg

2) Get theF
S\Y‘U»SOHQ( input Voltage of 1O Vp-p & 1leH Z
Pregprenc

2) Observe, the output woveforms on CRO &
Plot them on the graph Sheet-

¢ Hence different woa shapfn%t‘,s of Clampers

ave. studied g graph 15 plotted by glving
Possib) e lofasm% to clamp

\%/ _

Ahe citcutE 19 said to be o * Positive domya “

-’

\
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| EXPT- No COMMON BASE CoNFIGiuRATION

e N NP

06 OF BJT_ 12]1]

M | L /TO Sjtud:j JCF)C 1('\]:)Lﬂj &Y\O‘ Outpu.‘t
chovaucteristics of +he tranzistor M the comm

Fose, configuvation.
2-To obtain the h-parameters ;nep

Configuration:

m{&g 4. CL 100 5 transistor

2+ Resistor | ks

3- Ammeters [(0-30mA) 2]
U- Vohmeters [(o-30v) ]

%+ RPS unit

6 Conﬁec%inca wlres

j@@ f In common base. configuYotion, emitey 7
The {npu’c terminaly eolfector is the output
rerminal and koase derminal 15 connectey
as o common terminal for both input €e
output: That ymeans the emittes terminal &

common Bose terminal are known as input
ermina(

Yerminals whereas the. collecto

dﬁo\ common kaseAetminal are. knownt ags

putput terminals .

In B tonfiguration, the Ease termina

_J

»

e
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ﬂ% 1 Civewut d\ouamm foN" e’cudgmg 1n]3u-\; e
outpuk c\mcmo\:crstlcs of LB Transistor

i E)(poct_co‘ wﬁg ’
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| Tl | =

—
—
///IE;\mH\
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Figore 2+ Inpdt chavoscteristics Figoea: OuWpUE

charae terstics

TE mA)
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corespording  output signal i taken acrose

15 giounded  So-the. common base. config Uk
is also known as greorded base, configuratior

dometimes common base. confiquration 15
Yefexted t0 as Common  base amplifiey, ¢B

amplifies .

'ﬁ)c inPU't signo} i5 app\fcd bettoeen +he
emittey @ base  terminals while the

the collector € base terminals . thus e base
erminal of & transistor is common for otk
| rnput and output terminals ard hence it ¢

"- named as Common kase configu->ation -

Procedore L Tnput ¢ lhara

9. Keep VeB Constant At sv and Vary  Ngg

:“rhe, Supplgj \IOH:flge, between the base €
emitter is denoted ‘59‘\/65 while he SUPPB
vohog e betwoeen Collector and base s denoted

by Vg -
In (B configuration, Lie hbage ernittes

Junction Tg is forward biased 2 colle ctor.

boase junckion Je ig—veverse biaged .

cterigtics:.
Make the connectoNs as per the Civeutt

| diogram.

=
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12 Tnput Chowa

ceristics of (B Tonsistor

Toble
: VBE inVORS Ig inonA | NBE N yots | Ty o mbr |
1 ol ° _ 0| =
2
o % @) 02 O .
3 0:3 () 0:3 y )
Y ~ .
6| o) oYy s
.5‘ 0:S o) oS 2-0
6 . 1 0SS 2.5
1 4 1705 = 0'6 - 80 |
8 O 62 K3 0§ 2~ 30 0 '

' | -
Table 2: output charo.cteristies o (& Transistor

Sl TE=2mA IE=Smn
Ve invols | Tein oA | veBinma T tn MA
! s )2 [ u}o
2 fe) 'S 10 U2
LR 1S |5~ J/i’;\ Uns—
y | 20 s~ | 20 Qs
S 25 20 2y W
6 30 2+ 0 30, S-0

o
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ey |

'C:alw\a :
-tong

Yo takulate the veadings of Voltmeter (Vie)
ond ammeter (Tg)

a-Repeat the alkove procedore Veg - oy

u- Plot £he input characteristics as shown iNFiq 5
and calcuwl ate h Pommdccvs H;b, hrb from the
input oo teri Atics -

output charocterigticss

1. Vary Vee t0 Keep thein put correntle
constant ot 2MA -

2+ By Vorying Veo, yabdlate the readings of
vottmeter CVew) and ammeter (1)

8 Repeat the above procedOre fov €= 5MA-:

y- Plot the, outpu’c characteristics @b shown in

»FILJB . and calclede the h-parameters b hob

£yom output ¢ haracteriAtics .

- hib = AVpe
Arg

VB conatauvux

hib = 0:62-0°5 1508 &AL

@g-zmﬁ )

heb = OVBE .

heh - BIC )
AT |vep condtout

AVR |LE (onAOME =

R. G. M. College of Engineering and Technology (Autonomous), Nandyal - 518 501
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Te(mA) Thout _characteriskics
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L

Input € output characteristics of

Honsigtor im common ge configuration
studt ed - h—pamm etevs O | tansi sy 1M

Result 3

.\._x/_‘\/"“f_

cB confiquration 15 desefomined.
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Apporatus t b ¢ L1005 Transistor

Theory |

No:| SOMMON  EMITTER CoNFLGURATION | D2

. OFRIT f“L:VLLzr-

O{Jc?)e transistor i commoen emitter
Cor\rﬁa uation -

D) DC Ammeters [ (o-500UA) , (0-20 Ay
2) DO Votmeters [ Co-ND, Lo~3C)V)]
u) Resistovs (Ut kn-y 2:2kn]

AN this confiqurotion, emitter 15 used as
Common terminal for poth input and ouput -
The common emitter configuration 1s om
mverting amplifier civcuit- Here the input 15
appiech Between boge — emitter 1egiom amd the
output is Yaken Getwoeen co[[ccchj‘ omg\ ermitte

terminals: In this configurodton the input
fonameters ave Vpg-and Ig and output
Porarneters are VeE andTe. -

This type of configunations are mos%(y Used
im e applrmﬁom Of tronsistor basedl

 1)To obtain I%ﬁa inpu& and ou’cput chavacteristg

2) To obtam the F\"W’TO»YY\C‘\‘CTS from the qraphs}

-

amplifiers. )

R.G. M. College of Engineering and Technology (Autonomous), Nandyal - 518 501
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Civeuit Diogram :- S

Ukt  Ig (0-olmA)
»—\NW\.__*@' B \‘Q |
o ~ M
= +  (Looe 1€ + ;Z_Z
,l VRE §D‘ 6} VcE R Ps

- Co0-30v> |
Rps . Co-\\\) o f :

(0-3N)

|

i

Fig12 Aircuit diagreomn fon gud ying fnputarncl, output
chavacteristics Of (E Tansistor

Ej&e.,ciﬁfd Graphs: A ‘ (9&0{\/
)\)j\) N ol
W A ’ i a
Ne=> {(}C (,oim
N CE -:\O\/ -.G} MF
SERK o
{Q% 420
A
e N
'V V |
Fig2: Input ot o
chavacteristics

Fig3: outpu t
Characteyistics
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In this configuration the emitter current 1s

equal to the coM of small bage current and
large collectov current we know thdatthe vatio
Fetdeem Collector current and emitter current
gives CWrent 30{% alpha . common Base

condiq urotion -

This confiqurodion s mostly Used one among
all the three configurations- Tt has medium
input and output iMpedance. \alues. F also
nas the medium cuvrent ard voltage %cﬁns -
But the output gignal has o phase shift lgoo fe
Both the 1 nput € output ave inverse to cach
othey-
The typical (E chavacteristics are Similar

to dhat of o forwavd Yoiased of p-n diode -
But 06 Vep increases the Gase Wt decreages

Procedure ;' Tnput characterigtics .

D comnect the civeuit as per the, dn'aqmm ,

2) Xeep Ve at 5V- =
3)NOw Vary VM—mbmbtc the values
Of Ipard Vpg

u) Repeat the alove procedore {ov VCE = \oV

=y

x@; R. G. M. College of Engineering and Technology (Autonomous), Nandyal - 518 501
1BaTe: 1) ESTD: _1995




Obseryation s

Toble 1: Input characteristics -

oN O VcE=0V Vg =SV
VBE in volts| B in .ub | Ve involts Ts inaun
s 02 100 0 2 102-
: 03 a1 0-3 s
Y oY 200 oy 196
S 0'S 230 0'S, 350
6 | osv 310 065 | 23¢
i 0:¢ Solp. Ll __ i __20°
3 . Jemer ] sls
q 06y 320
10 ‘ 066 soo |
Table2- output characteristics
1B = Soup Ip=to0u b
SNO " | :
V(e Vols| _IC‘n ™A | Ve invohs Je in mH
! 2 6-0 ; fQ_ . .20 i
3 1o oo 1o 2
L e Sl . o T M Sl =
6 25 240 ISR g
s _q, 20 e -==-=—'--._..__.T3.-..6.._‘-.. . - r




R%

—

“/...__M.r"‘-—-

folculotionst hie = Avgg I

5) plot the groph betocen Ip and vge for
\ariovs values "Of e .

5) calculate hie hve fiom input chara.cteristics

Output chavacteristics:
D By Varying Vpg keep Ip at 100MA

the values of T and Vce.
3) Repeat the above procedure for Tg at 55.0.
W plot e graphs between I and Vce.

="

= 06-03 = |
VCE constant  (306-150) X I5°

ATR

hoe = AT _ ZU=% q =
“’E{E (lo-s) X106

2) NOW Nary V(e with -Lhe. L’)C[p Of \/CC dh(‘l ‘&Olbbl(o‘f_e

b) calculate -the ‘*Fe, ho e from outpdt haracteri
—Sties|

hre = AVBE L0603 o006
AVCE | TR congtant lo-5
=6
= [loo-1SO) X16°> -~ i
hpe = 23€ : ¢ lso)x)c“é)}(
AT | VeE constant (30

22 K‘u—/

R. G. M. College of Engineering and Technology (Autonomous), Nandyal - 518 501
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-

Reait.

t Input & output chavacteristics of. tonsistor

M covmon gmitte  congiguration 15 studied
1- paramekers of bransistor i Commort

Ennittey cnfiqoration s dcimn/d‘

9.
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Oycewt Diagram:-

Tp(0~20m®

oA T6
_DI SN o
K_/ T
5 e el
?5 < COFSD‘D o
& 7"—/4 —T\/QS RYS ;
Ve (o-300
(-0

4

———
———

Figore 1 circuit dvogram for studying /drz,m and
tirensfes, character Istics of TrET

e
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r

PPTNO™ | Dyain and Trongfer chawcteristics of
0 TFET |
Aimn 11) To obtaim the diaim and Transfer characteristic.
| of the given JFET:
|1)‘T0 calculate the drain resistance 14 and tanscordu
-ttance 9m of the qiven TJFET,

'2) o §ind the pinch off voltaqe(Vp)ard drain +o
Source Saturation corrent (Ipeg).

Date -

2]2]22

Appoiatuss: 1) FET- BFW 10

120 Ammeter (o-20mA)
]!3) \oltmeter (0—30V)

' U) Diode (0A F6)
's) Requiloted power Sopply (RPs)

i'l 6) Bread Boord

7)) Connecting LOIYes

1 £) Multimeter
'Thfo“j # The Junction field effect transistor (ov) JFeT
5 & Norage controlled thres Lerminal unipolay
Semi conductor device available in h-c hanne( €

P-chonnel configorations.

In the Bipolar Fuinction transistor | he OUPU -
colector cuvrent Of the transi Stor is proportiona| 1o
dhe inpat Current-

whe drain-Source Voltage Vps is zefo, there

— —

—

s
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Obsexvations:

| Tabled ¢ Drain or Static

characteristics

Tansfer ¢havacten'stics

[S-No Vbs=5y
Vas(volts) | TP ()

! O | 65

= oS ._.i‘f?h___w_
3 l 3-0

Y e | -2

5 2 | 59

sl 2 | o
7 3 oS

« 3T 02— |

Vas= |
$NO Vas=0V . ___.,-....____C'l§_2._\[_.£_———-
Vps involts | IDCmA)  [Vps (Vois) Ipimh) |
- g y q ‘
=1 2 &0 | 2
3 | 2 o ___6 5 _ __:é# _ _
o frge v (T BT T
s 9 6+ q
6 | SOL L
s ey s
A ™ I B TN - T
A 68 2]
w9y B 0 T e PR
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Focedve Draine characteristcs:

no pote,nhOl ot 'W’)c dram) 8O NO corrent:
flows iNSpite of-the {ac% that the chanpel i<
fully open So, Ip=0

For small applied voltiige Vps, the n— the bar act
as Simple. Semiconductor tesistor, and the drain
Lcorrent increases linearly wih the increase of

.l VDs opts the knee PoiNt:

This region. to the left of the knee point Of the

corve i called the ‘ohmic region os in the region
the JFET  behaves lite as an odinavy Yesistor -
! The Yegu)n of-tf\e, characterstic 'n which drafr
! covwvent IpD Yemalins (onstant s called the Pinchth
| Yegion- Tt Is alss called the amplifier tegr o, |

D Malee the connections as per the circutt dfagmm
| oo
9 Iceep the Ve ond Vpp at minimomy Positions before

.! Switch on-the RPs qu:o, Vpp=0OV
?3) Now Vary the Uppand tabulote the values of
|

- \ps andIp-
\9 Qcpegt Step3 for Vqs=-2V € -UV

{S)Plbt ‘the» %W :ID ’fOY various VGIUCS

| of Vs
\ ¢) Calculate d fomdrain (static) Characteristes.

|:D Lohen \/qg,o the aninimum Value Of‘VDSfoy

_],__

R. G. M. College of Engineering and Technology (Autonomous), Nandyal - 518 501
ESTD : 1995

—J



‘; Expected —Qraphs,,-

{

e e e s e i D .

)]
(SOG:\ IpscmA)
NGs =0V A
2V |
i & uv Tpgs
, [
\J
\JDS ;6
| y € ;
| SRR, |
Ivpl Vpscovy  Véscyy |
Fges, praio Fiq3: “Tansfer |
charaoteristics - choracteristics '=,
' |
|




R6

:a_\wlaﬁd’s

which the Ip is (onstant becomes the pinch - Oﬁj
volkage (Vp) and thic Constant  Coent becomes
he drain to Sovrce Current Tpss) « Notedown
these. Values fov the given JFET

Pranafer Characterstics

) keepthe. Vps (onstant at SV and VGs at OV

|

- by Varying Vop and Vag respectively -
|

) Now Navy the Vag ang tabulate the values of
'l Ip and Vas

|

'3) Repeat the Step - 2 for VDs= 1OV

) Plot the qraphs fov Vos V5 Ib Lor different values
:I ot \VGs and Vgs Vs Ip for different Values of Vps.

' 5)caleulate gm from the transfer characteristics .

{

|

. Pinch-off voitage (vp)= 3~ 5

T

| Drain 10 Source voltage (Ipse) = 625 A

. Drain Yesistance (d)= AVps -2 = gk
| Aps|T 65 Oxis?
| V@as constant

[ o u' O° "5 . )
" Transcorductance (gm)s 4ID = T__fﬁ&c/ 0
' AV(:LS 5—-0‘;5

Ampli{ Tcation factor U= YdxGm)

| A= X0 x 11X1G°
e e ' e _12aC - )
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\_QQ@QH Hence . obtained the dvaim and transfer
creristics of givenTFET, and calculoted 4he

n yesistonce vd ond trons corductarce 9

chaveu

- d
' of given TJFET

e —ee————— e ————e

- A L

>
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CO-PO ATTAINMENT PROCESS

Academic year: 2022-23

Regulation: R-20

Year & SEM: Il B.Tech., I SEM

Batch: 21

Branch: Electronics and Communication Engineering

Subject code: A0491203 - Electronic Devices and Circuits Lab

Name of the Faculty: Dr. M. Chennakesavulu

Final .
S.No Reg.No. Internal 11;,;’::::(“7‘;; l\f::ﬁ?(‘;‘(l]) NCO1 | NCO2 | NCO3 | NCO4 | NCOS5
Marks(25)

1 21091A0401 18 55 37 7334 | 7334 | 7334 | 7334 | 7334
2 21091A0402 22 65 43 86.67 | 86.67 | 8667 | 8667 | 86.67
3 21091A0403 17 20 3 2667 | 2667 | 2667 | 2667 | 2667
4 21091A0404 19 51 32 68 68 68 68 68
5 21091A0405 19 55 36 7334 | 7334 | 7334 | 7334 | 7334
6 21091A0406 21 61 40 8134 | 8134 | 8134 | 8134 | 8134
7 21091A0407 23 63 40 84 84 84 84 84
8 21091A0408 21 62 41 82.67 | 8267 | 8267 | 8267 | 8267
9 21091A0409 23 69 46 92 92 92 92 92
10 | 21091A0410 22 44 22 58.67 | 5867 | 5867 | 5867 | 5867
11 | 21091A0411 23 67 44 89.34 | 8934 | 8934 | 8934 | 89.34
12 | 21091A0412 22 67 45 89.34 | 8934 | 8934 | 8934 | 89.34
13 21091A0413 18 39 21 52 52 52 52 52
14 | 21091A0415 20 46 26 6134 | 6134 | 6134 | 6134 | 61.34
15 21091A0416 23 66 43 88 88 88 88 88
16 | 21091A0417 22 62 40 82.67 | 8267 | 8267 | 8267 | 8267
17 | 21091A0418 20 51 31 68 68 68 68 68
18 | 21091A0419 19 45 26 60 60 60 60 60
19 | 21091A0420 24 65 41 86.67 | 86.67 | 8667 | 8667 | 86.67
20 | 21091A0421 22 61 39 8134 | 8134 | 8134 | 8134 | 8134
21 | 21091A0422 21 64 43 8534 | 8534 | 8534 | 8534 | 8534
22 | 21091A0423 23 71 48 9467 | 9467 | 94.67 | 9467 | 94.67
23 21091A0424 21 66 45 88 88 88 88 88
24 | 21091A0426 22 55 33 7334 | 7334 | 7334 | 7334 | 7334
25 | 21091A0427 23 63 40 84 84 84 84 84
26 | 21091A0428 22 59 37 78.67 | 7867 | 7867 | 7867 | 7867
27 | 21091A0429 22 68 46 90.67 | 90.67 | 90.67 | 90.67 | 90.67
28 | 21091A0430 21 64 43 8534 | 8534 | 8534 | 8534 | 85.34
29 | 21091A0431 22 65 43 86.67 | 86.67 | 8667 | 8667 | 86.67
30 | 21091A0432 21 46 25 6134 | 6134 | 6134 | 6134 | 6134
31 | 21091A0433 19 40 21 5334 | 5334 | 5334 | 5334 | 53.34
32 | 21091A0434 22 64 42 8534 | 8534 | 8534 | 8534 | 85.34
33 | 21091A0435 24 68 44 90.67 | 90.67 | 90.67 | 90.67 | 90.67
34 | 21091A0436 20 49 29 6534 | 6534 | 6534 | 6534 | 6534
35 21091A0437 20 36 16 48 48 48 48 48




Final

Total Final

External

S.No Reg.No. Ml:ll:ﬁls‘l(l;l; ) Marks(75) | Marks(s0) | NCO1 | NCO2 | NCO3 | NCO4 | NCO 5
36 21091A0438 20 30 10 40 40 40 40 40
37 21091A0439 19 62 43 82.67 82.67 82.67 82.67 | 82.67
38 21091A0440 22 64 42 85.34 85.34 85.34 8534 | 85.34
39 21091A0441 22 50 28 66.67 66.67 66.67 66.67 | 66.67
40 21091A0442 23 52 29 69.34 69.34 69.34 69.34 | 69.34
41 21091A0443 21 23 2 30.67 30.67 30.67 3067 | 30.67
42 21091A0444 17 30 13 40 40 40 40 40
43 21091A0445 21 45 24 60 60 60 60 60
44 21091A0446 20 41 21 54.67 54.67 54.67 5467 | 54.67
45 21091A0447 21 68 47 90.67 90.67 90.67 90.67 | 90.67
46 21091A0448 24 72 48 96 96 96 96 96
47 21091A0449 24 68 44 90.67 90.67 90.67 90.67 | 90.67
48 21091A0450 21 31 10 4134 | 4134 | 4134 4134 | 4134
49 21091A0451 24 70 46 93.34 93.34 93.34 93.34 | 93.34
50 21091A0452 23 70 47 93.34 93.34 93.34 9334 | 93.34
51 21091A0453 20 50 30 66.67 66.67 66.67 66.67 | 66.67
52 21091A0454 23 70 47 93.34 93.34 93.34 93.34 | 93.34
53 21091A0455 23 70 47 93.34 93.34 93.34 93.34 | 93.34
54 21091A0456 24 69 45 92 92 92 92 92
55 21091A0457 22 48 26 64 64 64 64 64
56 21091A0458 23 55 32 73.34 73.34 73.34 7334 | 7334
57 21091A0459 22 44 22 58.67 58.67 58.67 58.67 | 58.67
58 21091A0460 23 67 44 89.34 89.34 89.34 89.34 | 89.34
59 21091A0461 24 70 46 93.34 93.34 93.34 93.34 | 93.34
60 21091A0462 23 71 48 94.67 94.67 94.67 94.67 | 94.67
61 21091A0463 22 63 41 84 84 84 84 84
62 21091A0464 19 29 10 38.67 38.67 38.67 3867 | 38.67
63 22095A0402 24 69 45 92 92 92 92 92
64 22095A0403 24 66 42 88 88 88 88 88
65 22095A0404 24 65 41 86.67 86.67 86.67 86.67 | 86.67
66 22095A0406 24 72 48 96 96 96 96 96
67 22095A0410 24 72 48 96 96 96 96 96
68 22095A0416 24 64 40 85.34 85.34 85.34 8534 | 85.34
70 22095A0420 24 72 48 96 96 96 96 96
71 22095A0424 24 49 25 65.34 65.34 65.34 65.34 | 65.34
72 22095A0427 23 67 44 89.34 89.34 89.34 89.34 | 89.34
73 22095A0433 18 63 45 84 84 84 84 84
74 21091A0465 20 61 41 81.34 81.34 81.34 81.34 | 81.34
75 21091A0466 18 30 12 40 40 40 40 40
76 21091A0467 21 46 25 61.34 61.34 61.34 61.34 | 61.34
77 21091A0468 18 25 7 33.34 33.34 33.34 3334 | 33.34
78 21091A0469 20 61 41 81.34 81.34 81.34 81.34 | 81.34
79 21091A0470 23 53 30 70.67 70.67 70.67 7067 | 70.67
80 21091A0471 22 56 34 74.67 74.67 74.67 7467 | 74.67
81 21091A0472 23 44 21 58.67 58.67 58.67 58.67 | 58.67
82 21091A0473 22 63 41 84 84 84 84 84
83 21091A0474 18 44 26 58.67 58.67 58.67 58.67 | 58.67




Final

Total Final

External

S.No Reg.No. MI::EIS‘?;\EI; | | Marks(75) | Marks(s0) NCO1 | NCO2 | NCO3 | NCO4 | NCO5
84 | 21091A0475 22 48 26 64 64 64 64 64
85 | 21091A0476 21 64 43 8534 | 8534 | 8534 | 8534 | 85.34
86 | 21091A0477 21 47 26 6267 | 6267 | 6267 | 6267 | 6267
87 | 21091A0478 21 35 14 4667 | 4667 | 4667 | 4667 | 46.67
88 | 21091A0479 21 49 28 6534 | 6534 | 6534 | 6534 | 6534
89 | 21091A0480 17 41 24 5467 | 5467 | 5467 | 5467 | 54.67
90 | 21091A0481 21 64 43 8534 | 8534 | 8534 | 8534 | 8534
91 | 21091A0482 23 70 47 9334 | 9334 | 9334 | 9334 | 9334
92 | 21091A0483 22 46 24 6134 | 6134 | 6134 | 6134 | 61.34
93 | 21091A0484 21 32 11 4267 | 4267 | 4267 | 4267 | 4267
94 | 21091A0485 21 48 27 64 64 64 64 64
95 | 21091A0486 23 68 45 90.67 | 90.67 | 90.67 | 90.67 | 90.67
96 | 21091A0487 21 46 25 6134 | 6134 | 6134 | 6134 | 61.34
97 | 21091A0488 21 57 36 76 76 76 76 76
98 | 21091A0489 21 45 24 60 60 60 60 60
99 | 21091A0490 19 42 23 56 56 56 56 56
100 | 21091A0491 21 61 40 8134 | 8134 | 8134 | 8134 | 8134
101 | 21091A0493 21 42 21 56 56 56 56 56
102 | 21091A0494 21 52 31 6934 | 6934 | 6934 | 6934 | 69.34
103 | 21091A0495 20 45 25 60 60 60 60 60
104 | 21091A0496 22 49 27 6534 | 6534 | 6534 | 6534 | 6534
105 | 21091A0497 20 56 36 7467 | 7467 | 7467 | 7467 | 7467
106 | 21091A0498 20 42 22 56 56 56 56 56
107 | 21091A0499 21 62 41 82.67 | 8267 | 8267 | 8267 | 8267
108 | 21091A04A0 21 60 39 80 80 80 80 80
109 | 21091A04A1 22 48 26 64 64 64 64 64
110 | 21091A04A2 22 49 27 6534 | 6534 | 6534 | 6534 | 6534
111 | 21091A04A3 23 50 27 6667 | 6667 | 6667 | 6667 | 6667
112 | 21091A04A4 21 57 36 76 76 76 76 76
113 | 21091A04A5 22 45 23 60 60 60 60 60
114 | 21091A04A6 21 48 27 64 64 64 64 64
115 | 21091A04A7 23 56 33 7467 | 7467 | 7467 | 7467 | 74.67
116 | 21091A04A8 23 62 39 82.67 | 8267 | 8267 | 8267 | 8267
117 | 21091A04A9 22 49 27 6534 | 6534 | 6534 | 6534 | 6534
118 | 21091A04B0 23 43 20 5734 | 5734 | 5734 | 5734 | 57.34
119 | 21091A04B1 20 45 25 60 60 60 60 60
120 | 21091A04B2 22 46 24 6134 | 6134 | 6134 | 6134 | 61.34
121 | 21091A04B3 22 63 41 84 84 84 84 84
122 | 21091A04B4 22 61 39 8134 | 8134 | 8134 | 8134 | 81.34
123 | 21091A04B5 22 50 28 6667 | 6667 | 6667 | 6667 | 66.67
124 | 21091A04B6 21 43 22 5734 | 5734 | 5734 | 5734 | 5734
125 | 21091A04B7 22 64 42 8534 | 8534 | 8534 | 8534 | 8534
126 | 21091A04B9 23 50 27 6667 | 6667 | 6667 | 6667 | 66.67
127 | 21091A04C0 23 67 44 89.34 | 8934 | 8934 | 8934 | 89.34
128 | 21091A04C1 22 46 24 6134 | 6134 | 6134 | 6134 | 6134
129 | 21091A04C2 22 45 23 60 60 60 60 60
130 | 21091A04C3 22 66 44 88 88 88 88 88




Final
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External

S.No Reg.No. Nll::ﬁls‘l(lgé ) Marks(75) | Marks(50) NCO1 | NCO2 | NCO3 | NCO4 | NCO5
131 | 21091A04C4 23 48 25 64 64 64 64 64
132 | 21091A04C5 23 60 37 80 80 80 80 80
133 | 21091A04C6 23 68 45 90.67 90.67 90.67 90.67 | 90.67
134 | 21091A04C7 22 46 24 61.34 61.34 61.34 61.34 | 61.34
135 | 22095A0407 23 67 44 89.34 89.34 89.34 89.34 | 89.34
136 | 22095A0408 23 53 30 70.67 70.67 70.67 7067 | 70.67
137 | 22095A0409 23 57 34 76 76 76 76 76
138 | 22095A0411 23 67 44 89.34 89.34 89.34 89.34 | 89.34
139 | 22095A0413 23 66 43 88 88 88 88 88
140 | 22095A0415 23 61 38 81.34 81.34 81.34 81.34 | 81.34
141 | 22095A0417 23 66 43 88 88 88 88 88
142 | 22095A0422 23 69 46 92 92 92 92 92
143 | 22095A0428 20 64 44 85.34 85.34 85.34 8534 | 85.34
144 | 22095A0429 23 68 45 90.67 90.67 90.67 90.67 | 90.67
145 | 22095A0435 22 49 27 65.34 65.34 65.34 65.34 | 65.34
146 | 22095A0436 23 51 28 68 68 68 68 68
147 | 21091A04C8 18 54 36 72 72 72 72 72
148 | 21091A04C9 24 67 43 89.34 89.34 89.34 89.34 | 89.34
149 | 21091A04D0 15 21 6 28 28 28 28 28
150 | 21091A04D1 19 45 26 60 60 60 60 60
151 | 21091A04D2 16 45 29 60 60 60 60 60
152 | 21091A04D3 19 41 22 54.67 54.67 54.67 5467 | 54.67
153 | 21091A04D4 24 65 41 86.67 86.67 86.67 86.67 | 86.67
154 | 21091A04D5 20 43 23 57.34 57.34 57.34 5734 | 57.34
155 | 21091A04D6 19 51 32 68 68 68 68 68
156 | 21091A04D7 21 63 42 84 84 84 84 84
157 | 21091A04D8 23 64 41 85.34 85.34 85.34 8534 | 85.34
158 | 21091A04D9 14 40 26 53.34 53.34 53.34 53.34 | 53.34
159 | 21091A04E0 24 67 43 89.34 89.34 89.34 89.34 | 89.34
160 | 21091A04E1 18 45 27 60 60 60 60 60
161 | 21091A04E2 19 52 33 69.34 69.34 69.34 69.34 | 69.34
162 | 21091A04E3 20 52 32 69.34 69.34 69.34 69.34 | 69.34
163 | 21091A04E4 23 68 45 90.67 90.67 90.67 90.67 | 90.67
164 | 21091A04E5 15 28 13 37.34 37.34 37.34 3734 | 37.34
165 | 21091A04E6 17 38 21 50.67 50.67 50.67 5067 | 50.67
166 | 21091A04E7 23 63 40 84 84 84 84 84
167 | 21091A04E8 22 64 42 85.34 85.34 85.34 8534 | 85.34
168 | 21091A04E9 24 67 43 89.34 89.34 89.34 89.34 | 89.34
169 | 21091A04F0 21 57 36 76 76 76 76 76
170 | 21091A04F1 22 63 41 84 84 84 84 84
171 | 21091A04F2 24 60 36 80 80 80 80 80
172 | 21091A04F3 25 56 31 74.67 74.67 74.67 7467 | 74.67
173 | 21091A04F5 22 49 27 65.34 65.34 65.34 6534 | 65.34
174 | 21091A04F6 13 23 10 30.67 30.67 30.67 3067 | 30.67
175 | 21091A04F7 25 71 46 94.67 94.67 94.67 9467 | 94.67
176 | 21091A04F8 20 60 40 80 80 80 80 80
177 | 21091A04F9 24 61 37 81.34 81.34 81.34 81.34 | 81.34
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S.No Reg.No. MI::lils‘l(lzl; ) Marks(75) | Marks(s0) | NCO1 | NCO2 | NCO3 | NCO4 | NCO 5
178 | 21091A04GO 10 25 15 33.34 33.34 33.34 3334 | 3334
179 | 21091A04G1 25 53 28 70.67 70.67 70.67 7067 | 70.67
180 | 21091A04G2 18 48 30 64 64 64 64 64

181 | 21091A04G3 12 29 17 38.67 38.67 38.67 3867 | 3867
182 | 21091A04G4 15 24 9 32 32 32 32 32

183 | 21091A04G5 22 53 31 70.67 70.67 70.67 7067 | 70.67
184 | 21091A04G6 22 58 36 77.34 77.34 77.34 7734 | 77.34
185 | 21091A04G7 19 35 16 46.67 46.67 | 46.67 46.67 | 46.67
186 | 21091A04G8 21 53 32 70.67 70.67 70.67 7067 | 70.67
187 | 21091A04G9 17 47 30 62.67 62.67 62.67 62.67 | 62.67
188 | 21091A04H0 21 63 42 84 84 84 84 84

189 | 21091A04H1 18 59 41 78.67 78.67 78.67 78.67 | 78.67
190 | 21091A04H2 18 34 16 4534 | 4534 | 4534 4534 | 4534
191 | 21091A04H3 20 51 31 68 68 68 68 68

192 | 21091A04H5 21 53 32 70.67 70.67 70.67 7067 | 70.67
193 | 21091A04H6 20 60 40 80 80 80 80 80

194 | 21091A04H7 19 57 38 76 76 76 76 76

195 | 21091A04HS 19 36 17 48 48 48 48 48

196 | 21091A04H9 25 68 43 90.67 90.67 90.67 90.67 | 90.67
197 | 21091A04J0 25 69 44 92 92 92 92 92

198 | 21091A04]1 23 54 31 72 72 72 72 72

199 | 21091A04J2 25 53 28 70.67 70.67 70.67 7067 | 70.67
200 | 21091A04)3 25 61 36 81.34 81.34 81.34 81.34 | 81.34
201 | 21091A04J4 25 62 37 82.67 82.67 82.67 82.67 | 82.67
202 | 21091A04J5 22 54 32 72 72 72 72 72

203 | 21091A04J6 20 50 30 66.67 66.67 66.67 66.67 | 66.67
204 | 21091A04)7 25 67 42 89.34 89.34 89.34 89.34 | 89.34
205 | 21091A04J8 24 59 35 78.67 78.67 78.67 78.67 | 78.67
206 | 21091A04J9 22 64 42 85.34 85.34 85.34 8534 | 85.34
207 | 22095A0401 23 67 44 89.34 89.34 89.34 89.34 | 89.34
208 | 22095A0405 23 58 35 77.34 77.34 77.34 7734 | 77.34
209 | 22095A0412 23 57 34 76 76 76 76 76

210 | 22095A0414 24 58 34 77.34 77.34 77.34 7734 | 77.34
211 | 22095A0418 22 65 43 86.67 86.67 86.67 86.67 | 86.67
212 | 22095A0419 22 62 40 82.67 82.67 82.67 82.67 | 82.67
213 | 22095A0421 24 67 43 89.34 89.34 89.34 89.34 | 89.34
214 | 22095A0425 24 59 35 78.67 78.67 78.67 78.67 | 78.67
215 | 22095A0426 25 60 35 80 80 80 80 80

216 | 22095A0430 23 56 33 74.67 74.67 74.67 7467 | 74.67
217 | 22095A0432 24 66 42 88 88 88 88 88

218 | 22095A0437 9 20 11 26.67 26.67 26.67 2667 | 2667
219 | 19091A04N9 22 58 36 77.34 77.34 77.34 7734 | 77.34
220 | 20091A04A1 10 18 8 24 24 24 24 24

221 | 20091A04M4 24 64 40 85.34 85.34 85.34 8534 | 85.34
222 | 21091A04K0 24 68 44 90.67 90.67 90.67 90.67 | 90.67
223 | 21091A04K1 20 65 45 86.67 86.67 86.67 86.67 | 86.67
224 | 21091A04K2 22 68 46 90.67 90.67 90.67 90.67 | 90.67
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S.No Reg.No. Nll::ﬁls‘l(lgé | | Marks(75) | Maris(s0) NCO1 | NCO2 | NCO3 | NCO4 | NCO5
225 | 21091A04K3 22 65 43 86.67 | 8667 | 8667 | 8667 | 86.67
226 | 21091A04K4 20 30 10 40 40 40 40 40
227 | 21091A04K6 10 15 5 20 20 20 20 20
228 | 21091A04K7 16 52 36 6934 | 6934 | 6934 | 6934 | 69.34
229 | 21091A04K8 21 61 40 8134 | 8134 | 8134 | 8134 | 8134
230 | 21091A04K9 19 49 30 6534 | 6534 | 6534 | 6534 | 6534
231 | 21091A04MO 21 64 43 8534 | 8534 | 8534 | 8534 | 8534
232 | 21091A04M1 22 69 47 92 92 92 92 92
233 | 21091A04M2 24 64 40 8534 | 8534 | 8534 | 8534 | 8534
234 | 21091A04M3 22 62 40 8267 | 8267 | 8267 | 8267 | 8267
235 | 21091A04M4 15 47 32 6267 | 6267 | 6267 | 6267 | 6267
236 | 21091A04Mé6 24 72 48 96 96 96 96 96
237 | 21091A04M7 24 71 47 94.67 | 94.67 | 94.67 | 94.67 | 94.67
238 | 21091A04M8 22 57 35 76 76 76 76 76
239 | 21091A04M9 17 47 30 62.67 | 6267 | 6267 | 6267 | 6267
240 | 21091A04NO 22 57 35 76 76 76 76 76
241 | 21091A04N1 20 31 11 4134 | 4134 | 4134 | 4134 | 41.34
242 | 21091A04N2 20 60 40 80 80 80 80 80
243 | 21091A04N3 19 52 33 6934 | 6934 | 6934 | 6934 | 69.34
244 | 21091A04N4 23 69 46 92 92 92 92 92
245 | 21091A04N5 22 63 41 84 84 84 84 84
246 | 21091A04N7 17 54 37 72 72 72 72 72
247 | 21091A04N8 23 69 46 92 92 92 92 92
248 | 21091A04N9 24 68 44 90.67 | 90.67 | 90.67 | 90.67 | 90.67
249 | 21091A04P0 18 51 33 68 68 68 68 68
250 | 21091A04P1 23 70 47 9334 | 9334 | 9334 | 9334 | 93.34
251 | 21091A04P2 23 69 46 92 92 92 92 92
252 | 21091A04P3 24 70 46 9334 | 9334 | 9334 | 9334 | 93.34
253 | 21091A04P4 21 57 36 76 76 76 76 76
254 | 21091A04P5 19 54 35 72 72 72 72 72
255 | 21091A04P6 23 67 44 8934 | 8934 | 8934 | 8934 | 89.34
256 | 21091A04P8 24 70 46 9334 | 9334 | 9334 | 9334 | 93.34
257 | 21091A04P9 23 68 45 90.67 | 90.67 | 90.67 | 90.67 | 90.67
258 | 21091A04Q0 22 65 43 86.67 | 8667 | 8667 | 8667 | 8667
259 | 21091A04Q1 23 70 47 9334 | 9334 | 9334 | 9334 | 93.34
260 | 21091A04Q2 22 61 39 8134 | 8134 | 8134 | 8134 | 8134
261 | 21091A04Q4 23 62 39 8267 | 8267 | 8267 | 8267 | 8267
262 | 21091A04Q5 21 58 37 7734 | 7734 | 7734 7734 | 7734
263 | 21091A04Q6 20 50 30 66.67 | 6667 | 6667 | 6667 | 66.67
264 | 21091A04Q7 21 62 41 8267 | 8267 | 8267 | 8267 | 8267
265 | 21091A04Q8 22 63 41 84 84 84 84 84
266 | 21091A04Q9 21 48 27 64 64 64 64 64
267 | 21091A04R0 10 36 26 48 48 48 48 48
268 | 21091A04R1 19 49 30 6534 | 6534 | 6534 | 6534 | 6534
269 | 21091A04R2 21 56 35 74.67 7467 | 7467 7467 | 74.67
270 | 21091A04R4 21 49 28 6534 | 6534 | 6534 | 6534 | 6534
271 | 21091A04R5 24 68 44 90.67 | 90.67 | 90.67 | 90.67 | 90.67




Final

Total Final

External

S.No Reg.No. n/:::ﬁzl(l;é) Marks(75) | Marks(50) NCO1 | NCO2 NCO3 NCO4 | NCOS5
272 21091A04R6 18 61 43 81.34 81.34 81.34 81.34 81.34
273 21091A04R7 21 51 30 68 68 68 68 68
274 21091A04R8 21 51 30 68 68 68 68 68
275 21091A04R9 24 70 46 93.34 93.34 93.34 93.34 93.34
276 21091A04S0 17 56 39 74.67 74.67 74.67 74.67 74.67
277 22095A0423 24 70 46 93.34 93.34 93.34 93.34 93.34
278 22095A0431 23 66 43 88 88 88 88 88
279 22095A0434 24 60 36 80 80 80 80 80




CO-PO Calculation

co1 CO2 Cco3 Cco4 CO5
No. of . No. of . No. of . No. of . No. of .
students W;Lgil;ttasge students W;lo“""il:lttasge students W;lf‘il;t;ge students W;Lgil;t;ge students W;Lgil;t;ge
Attained Attained Attained Attained Attained
>60% 235 3 235 3 235 3 235 3 235 3
40% to 60% 30 2 30 2 30 2 30 2 30 2
<40% 13 1 13 1 13 1 13 1 13 1
il s ! 278 278 278 278 278
students
AN 2.80 2.80 2.80 2.80 2.80
value
0,
% of 84.53 84.53 84.53 84.53 84.53
Attainment
Al YES YES YES YES YES
not
CO | CO Attainment Value | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 |PO7 |PO8|PO9 | PO10 | PO11 |PO12 | PSO1 | PSO2 | PSO3
o1 2.80 3 2 3 2 1
Co2 2.80 3 1 2 2 3 2 1
Co3 2.80 3 3 2 2 1 2 3 2 2
CO 4 2.80 3 1 1 1 1 3 1 2 1
CO5 2.80 3 2 1 2 2 3 1 1 1
EDC LAB | 2.80 | 2.80 [ 2.80 |2.80 [2.80 |280| - | - [280| - [280| - | 280 280 | 2.80 |




	1
	2
	3
	4
	5
	6
	7



