Experiment No: 1

P-N JUNCTION DIODE CHARACTERISTICS

=

To plot Volt-Ampere Characteristics of Silicon P-N Junction Diode.

To find cut-in Voltage for Silicon P-N Junction diode.

To find static and dynamic resistances in both forward and reverse biased conditions
for Si P-N Junction diode.

Components:

wn

Name Qty
Diodes IN 4007(Si) 1
Resistor 1KQ, 10KQ 1
Equipment:
Name Range Qty
Bread Board - 1
Regulated Power 0-30V DC 1
Supply
Digital Ammeter 0-200pA/20mA 1
Digital Voltmeter 0-2V/20V DC 1
Connecting Wires
Theory:

Donor impurities (pentavalent) are introduced into one-side and acceptor impurities
into the other side of a single crystal of an intrinsic semiconductor to form a p-n diode with a
Junction called depletion region (this region is depleted off the charge carriers). This Region
gives rise to a potential barrier Vy called Cut- in Voltage. This is the voltage across the diode
at which it starts conducting. It can conduct beyond this Potential.

The P-N junction supports uni-directional current flow. If +ve terminal of the input supply is
connected to anode (P-side) and —ve terminal of the input supply is connected to cathode
(N- side) then diode is said to be forward biased. In this condition the height of the potential
barrier at the junction is lowered by an amount equal to given forward biasing voltage. Both
the holes from p-side and electrons from n-side cross the junction simultaneously and
constitute a forward current (injected minority current — due to holes crossing the junction
and entering N-side of the diode, due to electrons crossing the junction and entering P-side of
the diode). Assuming current flowing through the diode to be very large, the diode can be
approximated as short-circuited switch.

If —ve terminal of the input supply is connected to anode (p-side) and +ve terminal of the
input supply is connected to cathode (n-side) then the diode is said to be reverse biased. In



this condition an amount equal to reverse biasing voltage increases the height of the potential
barrier at the junction. Both the holes on p-side and electrons on n-side tend to move away
from the junction thereby increasing the depleted region. However the process cannot
continue indefinitely, thus a small current called reverse saturation current continues to flow
in the diode. This small current is due to thermally generated carriers. Assuming current
flowing through the diode to be negligible, the diode can be approximated as an open
circuited switch.

The volt-ampere characteristics of a diode explained by following equation:

I =lo (" - 1) where

I=current flowing in the diode lo=reverse saturation current

V=voltage applied to the diode

Vr=volt-equivalent of temperature=kT/q=T/11,600=26mV (@ room temp).
n=1 (for Ge) and 2 (for Si)

It is observed that Ge diode has smaller cut-in-voltage when compared to Si diode. The
reverse saturation current in Ge diode is larger in magnitude when compared to silicon diode.
Circuit Diagram
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Procedure:

Forward Biased Condition:

1.
2.

3.

4.

Connect the circuit as shown in figure (1) using silicon PN Junction diode.

Vary V: gradually in steps of 0.1 volts upto 5volts and note down the corresponding
readings of Is.

Step Size is not fixed because of non linear curve and vary the X-axis variable (i.e. if
output variation is more, decrease input step size and vice versa).

Tabulate different forward currents obtained for different forward voltages.

Reverse biased condition:

=

Connect the circuit as shown in figure (2) using silicon PN Junction diode.

Vary V. gradually in steps of 0.5 volts upto 8 volts and note down the corresponding
readings of I

Tabulate different reverse currents obtained for different reverse voltages. (Ir = Vr /
R, where VR is the Voltage across 10KQ Resistor).

Observations

Si diode in forward biased conditions:

Sl. Forward Forward
No RPS Voltage across current
Voltage the diode through the

V+ (volts) diode I+ (MA)




Si diode in reverse biased conditions:

Reverse Voltage Reverse

Sl No RPS Voltage | across the diode thcurrek*]ntth
Vr (volts) nrough the
diode Ir (nA)

Graph (Instructions):

1. Take a graph sheet and divide it into 4 equal parts. Mark origin at the center of the
graph sheet.
2. Now mark + ve x-axis as Vs
-Vex-axisas Vi
+Vey-axisas If
- vey-axisas I

3. Mark the readings tabulated for Si forward biased condition in first Quadrant and Si
reverse biased condition in third Quadrant.

Calculations from Graph:

It (MA)

A

V; (volts) / " Vi(volts)

v

Ik (LA

Static forward Resistance Rgq =V 1 Q

Dynamic forward Resistance rac = AV ¢/Alf Q
Static Reverse Resistance Rda =Vi/lra



Dynamic Reverse Resistance rac = AV /Al + Q

Precautions:

1. While doing the experiment do not exceed the ratings of the diode. This may lead to
damage the diode.

2. Connect voltmeter and Ammeter in correct polarities as shown in the circuit diagram.

3. Do not switch ON the power supply unless you have checked the circuit connections
as per the circuit diagram.

Result:

1. Cutinvoltage=......... \Y
2. Static forward resistance = .......... Q
3. Dynamic forward resistance = .......... Q

VIVA-VOCEQuestions

1. How depletion region is formed in the PN junction?
2. What are trivalent and pentavalent impurities?
3. What is cut-in or knee voltage? Specify its value in case of Ge or Si?
4. What is maximum forward current and maximum reverse voltage? What is it
required?
What is leakage current?
How does PN-junction diode acts as a switch?
What is the effect of temperature in the diode reverse characteristics?
What is break down voltage?
9. What is incremental resistance of a diode?
10. What is diode equation?
11. What is the value of V1 in the diode equation?
12. Explain the dynamic resistance of a diode?
13. Explain the phenomenon of breakdown in PN- diode?
14. What is an ideal diode? How does it differ from a real diode?
15. What are the specifications of a diode?
16. Temperature co-efficient of resistance of
(1) Metals (ii) Intrinsic semiconductor (iii) Extrinsic semiconductor
(iv) FET (v) BJT
17. What is the internal impedance of
(i) Ideal current source (i) ldeal voltage source (iii) Ammeter

Specifications:
For Silicon Diode IN 4007: -

Max. Forward Current =1A
Max. Reverse Current = 30pA
Max. Forward Voltage =0.8V
Max. Reverse Voltage = 1000V
Max. Power dissipation = 30mw

Temperature = - 65to 200°C



Experiment No: 2

MMON EMITTER NFI RATION
AIM: To study the input and output characteristics of a transistor
In common emitter configuration.
mponents:
Name Qty
Transistor CL 100S 1
Resistor 220KQ 1
Resistor 560Q 1
Equipment:
Name Range Qty
Bread Board - 1
Regulated Power 0-30V DC 2
Supply
Digital Ammeter 0-20mA /0-200pA 1
Digital Voltmeter 0-2V/20V DC 1
Connecting Wires
ifications:
For Transistor CL 100S: -
Max. Collector Current = 0.1A
VcEO max = 50V
. . f . ]
Emitter Base

Collector




ircuit Diagram:
1) INPUT CHARACTERISTICS

Rc 1KQ

Rs 100KQ g (0-200pA)
AAYAA +@ —

Ves + VBE +

v;é' (0-20V)
0-30V T

_|_
7 Ve
~ == 0-30V

2) OUTPUT CHARACTERISTICS:  (020m) Re 1k

Rs Ig (0-200uA)
— AMWA__ Tty — e
100Ka ) L CL-100S

Ves +

(0-30\2#— (0-20V)

Theory: =
The basic circuit diagram for studying input and output characteristics are
shown in fig (1) & fig (2). In this the input is applied between base and emitter
and the output is taken from collector and emitter. Here emitter is common to
both input and output and hence the name common emitter configuration.
Input characteristics are obtained between the input current and input voltage
taking output voltage as parameter. It is plotted between Vge and Ig at constant
Vce in CE configuration.
Output characteristics are obtained between the output voltage and output
current taking input current as parameter. It is plotted between Vce and Ic at
constant Ig in CE configuration.

Procedure:
Input Characteristics

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



5. Keep output voltage Vce = 0V by varying Vcc.

6. Varying Vg gradually, note down both base current Ig and base - emitter voltage
(VBE).

4. Repeat above procedure (step 3) for Vce =5V.

Output Characteristics
3. Make the connections as per circuit diagram fig (2).

6. By varying Vgs keep the base current | g = 20pA.

7. Varying Vcc gradually, note down the readings of collector-current (Ic) and collector-
emitter voltage (Vce).

8. Repeat above procedure (step 3) for [e=40pA.

rvations:
I Vee=0V [ Vee=5V 5= 20pA s = 40pA
J:! VBE Is VBe Vce Ic (mA) VcE lc
A VM @A (V) V) (V) (mA)

Input Characteristics Output Characteristics



Expected graph:

s ()
Vee=OV Vee=3Y Vo5V le{més) 4 lg=  Jua
lg=  Ops,
lg= Dp&
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3. Plot  Input Characteristics and output Characteristics: the input

characteristics by taking Vee on Y-axis and Ison  X-axis at constant Vce.

4. Plot the output characteristics by taking Vce on Y-axis and Ic on  X-axis by
taking Ig as a parameter.

Calculations from graph:

2. Input resistance: To obtain input resistance find AVge and Algat constant Vceon
one of the input characteristics.

Then Rj = AVee/ Alg (Vce constant)

2. Qutput resistance: To obtain output resistance, find Alc and AVce at
Constant Ig.

Ro = AVce/ Alc (Ig constant)
Inference:
1. Medium Input and Output resistances.
2. Smaller value of Vce comes earlier cut-in-voltage.

3. Increase in the value of Ig causes saturation of the transistor at an
Earlier voltage.

Precautions:
4. While doing the experiment do not exceed the ratings of the
Transistor. This may lead to damage the transistor.
5. Connect voltmeter and Ammeter in correct polarities as shown in the
Circuit diagram.
6. Do not switch ON the power supply unless you have checked the
Circuit connections as per the circuit diagram.

7. Make sure while selecting the emitter, base and collector terminals of
the transistor.

Result:
1. Input Resistance (Ri) = Q



2. Output Resistance (Ro) = ....ccevvveneen. Q

3. B=Ic/Ig |[vce=constant

Viva-VoceQuestions

. Two discrete diodes connected back-to-back cannot work as a transistor, why?
For amplification, CE configuration is preferred, why?

. To operate atransistor as amplifier, the emitter junction is forward
biased and thecollector junction is reversed biased, why?

. With the rise in temperature, the leakage collector current increases, why?
. An electronic device transistor is named as transistor, why?
Most of the transistor are NPN type and not PnP, why?

. The forward resistance of emitter junction is slightly less than forward
resistance ofcollector junction, why?



Experiment No: 2

MMON EMITTER NFI RATION
AIM: To study the input and output characteristics of a transistor
In common emitter configuration.
mponents:
Name Qty
Transistor CL 100S 1
Resistor 220KQ 1
Resistor 560Q 1
Equipment:
Name Range Qty
Bread Board - 1
Regulated Power 0-30V DC 2
Supply
Digital Ammeter 0-20mA /0-200pA 1
Digital Voltmeter 0-2V/20V DC 1
Connecting Wires
ifications:
For Transistor CL 100S: -
Max. Collector Current = 0.1A
VcEO max = 50V
. . f . ]
Emitter Base

Collector




ircuit Diagram:
1) INPUT CHARACTERISTICS

Rc 1KQ
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Theory: =
The basic circuit diagram for studying input and output characteristics are
shown in fig (1) & fig (2). In this the input is applied between base and emitter
and the output is taken from collector and emitter. Here emitter is common to
both input and output and hence the name common emitter configuration.
Input characteristics are obtained between the input current and input voltage
taking output voltage as parameter. It is plotted between Vge and Ig at constant
Vce in CE configuration.
Output characteristics are obtained between the output voltage and output
current taking input current as parameter. It is plotted between Vce and Ic at
constant Ig in CE configuration.

Procedure:
Input Characteristics

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



5. Keep output voltage Vce = 0V by varying Vcc.

6. Varying Vg gradually, note down both base current Ig and base - emitter voltage
(VBE).

4. Repeat above procedure (step 3) for Vce =5V.

Output Characteristics
3. Make the connections as per circuit diagram fig (2).

6. By varying Vgs keep the base current | g = 20pA.

7. Varying Vcc gradually, note down the readings of collector-current (Ic) and collector-
emitter voltage (Vce).

8. Repeat above procedure (step 3) for [e=40pA.

rvations:
I Vee=0V [ Vee=5V 5= 20pA s = 40pA
J:! VBE Is VBe Vce Ic (mA) VcE lc
A VM @A (V) V) (V) (mA)

Input Characteristics Output Characteristics



Expected graph:
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3. Plot  Input Characteristics and output Characteristics: the input

characteristics by taking Vee on Y-axis and Ison  X-axis at constant Vce.

4. Plot the output characteristics by taking Vce on Y-axis and Ic on  X-axis by
taking Ig as a parameter.

Calculations from graph:

2. Input resistance: To obtain input resistance find AVge and Algat constant Vceon
one of the input characteristics.

Then Rj = AVee/ Alg (Vce constant)

2. Qutput resistance: To obtain output resistance, find Alc and AVce at
Constant Ig.

Ro = AVce/ Alc (Ig constant)
Inference:
1. Medium Input and Output resistances.
2. Smaller value of Vce comes earlier cut-in-voltage.

3. Increase in the value of Ig causes saturation of the transistor at an
Earlier voltage.

Precautions:
4. While doing the experiment do not exceed the ratings of the
Transistor. This may lead to damage the transistor.
5. Connect voltmeter and Ammeter in correct polarities as shown in the
Circuit diagram.
6. Do not switch ON the power supply unless you have checked the
Circuit connections as per the circuit diagram.

7. Make sure while selecting the emitter, base and collector terminals of
the transistor.

Result:
1. Input Resistance (Ri) = Q



2. Output Resistance (Ro) = ....ccevvveneen. Q

3. B=Ic/Ig |[vce=constant

Viva-VoceQuestions

. Two discrete diodes connected back-to-back cannot work as a transistor, why?
For amplification, CE configuration is preferred, why?

. To operate atransistor as amplifier, the emitter junction is forward
biased and thecollector junction is reversed biased, why?

. With the rise in temperature, the leakage collector current increases, why?
. An electronic device transistor is named as transistor, why?
Most of the transistor are NPN type and not PnP, why?

. The forward resistance of emitter junction is slightly less than forward
resistance ofcollector junction, why?



AlM: To study Drain Characteristics and Transfer Characteristics of a FET.

Experiment No: 3
FET CHARACTERISTICS
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v
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mponents:
Name Qty
JFET BFW 10 1
Resistors 47002 2
Equipment:
Name Range Qty
FET Trainer Kit - 1
Digital Ammeter 0-20mA 1
Digital Voltmeter 0-20 V 2
Connecting Wires
ifications:
For JFET BFW10: -
Gate Source Voltage VGS = - 30V
Forward Gain Current Igr = 10 mA
Maximum Power Dissipation Pp = 300 mW.
Io (0-20mA) 1kQ
— T AW
68KQ G D ~
AA AN BFW10
> S
Vee —+ Ves Vbs -+
(0-20V)

|THT|\+ )

1



Pin assignment of FET:
Source

Theory:
The basic circuit diagram for studying drain and transfer characteristics is

Shown in figure.

Drain characteristics are obtained between the drain to source voltage (Vbs) and drain current

Gate
Substrate

(Ip) taking gate to source voltage (Ves) as the parameter.

Transfer characteristics are obtained between the gate to source voltage (Ves) and Drain

current (Ip) taking drain to source voltage (Vps) as parameter.

Pr

DRAIN CHARACTERISTICS

1.
2.
3.

4.

Make the connections as per circuit diagram.

Keep Vgs = OV by varying Vee.

Varying Vpp gradually, note down both drain current Ip and drain to source voltage

(VDs).

Repeat above procedure (step 3) for Vgs = -1V.

IRANSFER CHARACTERISTICS:

Keep Vps = 2V by varying Vpp.

Varying Vg gradually from 0 — 5V, note down both drain current (Ip) and gate to

source voltage (Vas).
Repeat above procedure (step 2) for Vps = 4V.

Qbservations:

DRAIN CHARACTERISTICS:

VGs =0V

VGs =-1V

Vps (V)

Io (MA)

Vps (V)

Io (MA)




TRANSFER CHARACTERISTICS:

Vps = 2V Vps =4V

Vas (V) Io (MA) Ves (V) Ip (MA)

Graph (Instructions):

1. Plot the drain characteristics by taking Vs on X-axis and Ip on Y-axis at constant Vs.
2. Plot the Transfer characteristics by taking Vs on X-axis and Ipon Y-axis at constant Vps,

Ip (md) T : pinch offregion I (ma)
1
VW

O F T

DRA
IN CHARACTERISTICS TRANSFER CHARACTERISTICS
Calculations from Graph:
Drain Resistance (rq) . It is given by the ration of small change in drain to source

voltage (AVps) to the corresponding change in Drain current

(Alp) for a constant gate to source voltage (Vgs), when the
JFET is operating in pinch-off or saturation region.



Trans-Conductance (gm)

Amplification Factor (n)

Inference:

: Ratio of small change in drain current (Alp) to the
corresponding change in gate to source voltage (AVes) for a
constant Vps.

Ogn = Alp / AVes at constant Vps. (From transfer
characteristics)

The value of gm is expressed in mho’s () or siemens (S).

> It is given by the ratio of small change in drain to source
voltage (AVps) to the corresponding change in gate to source
voltage (AVes) for a constant drain current.

u = AVps/ AVags.

pu = (AVps/ Alp) X (Alp / AVgs)

w=rg X gm.

1. As the gate to source voltage (Vgs) is increased above zero, pinch off voltage is
increased at a smaller value of drain current as compared to that when Vgs=0 V

2. The value of drain to source voltage (Vps) is decreased as compared to that when Vs

=0V
Precautions:

1. While doing the experiment do not exceed the ratings of the FET. This may lead

to damage the FET.

2. Connect voltmeter and Ammeter in correct polarities as shown in the

Circuit diagram.

3. Do not switch ON the power supply unless you have checked the
Circuit connections as per the circuit diagram.
4. Make sure while selecting the Source, Drain and Gate terminals

Of the FET.

Result:

1. Drain Resistance (rg) = .............

2. Transconductance (gm) = .............

3. Amplification factor (n) =...............

Viva voce Questions

1. Why FET is called as a unipolar transistor?
2. What are the advantages of FET?
3. What is the difference between MOSFET and FET?

4. What is Trans conductance?

5. What is amplification factor?

6. Why thermal runaway does not occur in FET?



7. State weather FET is voltage controlled or current controlled and also state the reason?
8. State why BJT is current controlled device?

9. Why current gain is important parameter in BJT where as conductance is important
Parameter in FET?

10. Why we plot input and output characteristics? What information we can obtain?



Experiment No: 4

HALF WAVE RECTIFIER WITH & WITHOUT FILTERS

AIM: Study of Half — wave rectifier with & without Filter and to finds Ripple Factor.

EQUIPMENT:

Name Range _
Quantity

Transformer 9-0-9V/12-0-12V 1
Bread Board 1
Digital Multimeter 1
Resistor 1kQ,10kQ 1

Connecting wires

THEORY:

The conversion of AC into DC is called Rectification. Electronic devices can convert AC
power into DC power with high efficiency
Consider the given circuit. Assume the diode to be ideal i.e. Vf=0, Rr=c0, Rs=0. During
the positive half cycle, the diode is forward biased and it conducts and hence a current flows
through the load resistor. During the negative half cycle, the diode is reverse biased and it is
equivalent to an open circuit, hence the current through the load resistance is zero. Thus the
diode conducts only for one half cycle and results in a half wave rectified output.
MATHEMATICAL ANALYSIS

(Neglecting Rfand Rs)
Let Vac = Vm sinwt is the input AC signal, the current I flows only for one half cycle i.e.
from ot = 0to wt ==, where as it is zero for the duration

n<ol <2n

Therefore, laa= Va/R =VmSinwt/R
= Insinot O<ot<n

= 0 n<ot<2n
Where | = maximum value of current
Vm = maximum value of voltage
AVERAGE OR DC VALUE OF CURRENT

27
lae = 1/27 [ Im (Sineot) deot
0



T 27

lee =1/2% | sinot dot + [0 dot Im/ n
0 T

Similarly

Vdc:Vm /TC

The RMS VALUE OF CURRENT

Irms = 1 2=
21 | 1.2 dot

0
= [ Lo
21t | 12 sin 2dot
0
= In® 7 1 cos20t m
2n | —— dot = 2
0 2
Similarly
RIPPLE FACTOR:
VI’I’T]S = ?

The output of a half — wave rectifier consists of some undesirable ac components known as
ripple. These can be removed using suitable filter circuits.

Ripple factor is defined as the ratio of the effective value of AC components to the average
DC value. It is denoted by the symbol

'Y = V ac
\Y de
V2ims = VZac + Vg
Y= \/ Vms - VZac
\Y dc

Converting V ms and Vg into its corresponding Vm value, we get
y=121

RECTIFICATION FACTOR:

The ratio of output DC power to the input AC power is defined as efficiency

Output power = I%6R
Input power = 12ms(R+Ry¢)



Where R¢— forward resistance of the diode

— Pdc — Izch
Pac |2rms (R+Rf)
R
n= 4 X
n? R + Rs

= 40.5 % (if Rf < < R, Rfcan be neglected).

CIRCUIT DIAGRAM:
Half Wave Rectifier (with out filter):

Idc (' = %)mn

1N4007
-— N )=
« V o 6 T
AC INPUT l\ RZEZ To
230V ,50Hz DMM
1N4007 I (@ 1))
e N+
I S

AC INPUT
230V, 50 Hz

To DMM




Half Wave Rectifier (with  C-filter):

a
N3007 LR 7 I ) aal
1N4007 R (0

AC TipuT e = % )
230V, Soz =K TODMM

o
|
- - P J;

PROCEDURE:
Make connections as per the Circuit Diagram.

Note down the AC and DC Voltages and Currents without Filter and with Load.
And again observe the AC and DC Voltages and Currents with L & IT Filters and

with load.
Observe the Voltage across the secondary of the Transformer.

=

wmn

&

Tabular Column:

Vac = (Voltage across the secondary of the transformer)

Condition Vac Viac |Vm | R

Without Filter

Condition Vac Ve Vm C R

With C Filter




ALCULATIONS:

} Vac
Ripple factor y =
Vdc
EXPECTED WAVEFORMS:
Input Waveform
Vac A
Vm
2 3n 4 t

\4

HWR WITHOUT FILTER:

A

Vm

HWR WITH FILTER:

A

A A
Vr
Y

Vr = Ripple Voltage



RESULT: -

© N o g B~ w DN oE

10.

Parameters Without | With c - Filter
filter
Ripple Factor
Efficiency
VIVA-V E ion

Why are rectifiers used with a filter at their output?

What is the voltage regulation of the rectifier?

What is the ideal value of regulation?

What does no load condition refer to?

What are the advantages of bridge rectifier?

What are the advantages and disadvantages of capacitor filter?

What are the applications of rectifiers?

What is the regulation for a

() Half - wave circuit (ii) Full-wave circuit

What is PIV? State it value in case of (i) Half wave (ii) Full wave (iii) Bridge

rectifier.

What is the output signal frequency in case of (i) Half wave (ii) Full wave (iii) Bridge

rectifier?




FULLWAVE RECTIFIERWITH & WITHOUT FILTER

AIM: To Study the Full — wave rectifier Circuit & to Find its, Ripple factor

EQUIPMENT:

Name Range _
Quantity

Transformer 9-0-9Vv/12-0-12V 1
Bread Board 1
Digital Multimeter 1
Resistor 1kQ,10kQ 1

Connecting wires

THEORY:

The conversion of AC into DC is called Rectification. Electronic devices can convert
AC power into DC power with high efficiency
FULL-WAVE RECTIFIER:

The full-wave rectifier consists of a center-tap transformer, which results in equal
voltages above and below the center-tap. During the positive half cycle, a positive voltage
appears at the anode of D1 while a negative voltage appears at the anode of D>. Due to this
diode D; is forward biased it results in a current lg: through the load R.

During the negative half cycle, a positive voltage appears at the anode of D, and
hence it is forward biased. Resulting in a current lq, through the load at the same instant a
negative voltage appears at the anode of D; thus reverse biasing it and hence it doesn’t

conduct.

MATHEMATICAL ANALYSIS (Neglecting Rf and Rs)

The current through the load during both half cycles is in the same direction and hence it is
the sum of the individual currents and is unidirectional
Therefore, I=1lg1 + la2

V, =V,sinot



The individual currents and voltages are combined in the load and there fore their average
values are double that obtained in a half — wave rectifier circuit.

AVERAGE OR DC VALUE OF CURRENT lgc

T 27
lac =1/27 | Im (Sinet) dot - [ Im (Sinet) dot =21In/m
0 T
Similarly,
Vdc = 2Vm /TC

The RMS VALUE OF CURRENT

= 1 2n
21 | 142 sin 2 ot dot

0
B 7\/27:
- V
Similarly, V, =—"4=
Y N2m
RIPPLE FACTOR

Ripple factor is defined as the ratio of the effective value of AC components to the
average DC value. It is denoted by the symbol y
\

kv

Vdc
(y=0.48)
RECTIFICATION FACTOR

The ratio of output DC power to the input AC power is defined as efficiency
Efficiency, n



P *
de Vdc Idc

*100
Pac Vrms\/lac2 + Idc2

n = 81% (if R >> Ry . then Rf can be neglected)

Where R¢— forward resistance of two diode

Peak — Inverse — Vol PlV
It is the maximum voltage that has to be with stood by a diode when it is reverse biased
PIV = 2Vn
Advantages of Full wave Rectifier
1. yisreduced
2. misimproved
Disadvantages of Full wave Rectifier
1. Output voltage is half the secondary voltage
2. Diodes with high PIV rating are used
Manufacturing of center-taped transformer is quite expensive and so Full wave rectifier with

center-taped transformer is costly.

Wit ter):

e B

Idc r

L
]

AC INPUT
230V, 50Hz

CRO/ DMM

(With C -Filter)

1N4007

AC INPUT
230 V, 50 Hz IN 4001 | | T

000uf ———
1000w —
\JF

—\
4,




PROCEDURE:
Make connections as per the Circuit Diagram.

. And again observe the AC and DC Voltages and Currents with Filter and with load.

5
6. Note downthe AC and DC Voltages and Currents without Filter and with Load.
-
8. Observe the Voltage across the secondary of the Transformer (i.e. Vims).

T lar Column:

Condition Vac Vae | Vm | R

Without Filter

Condition Vac | Vac | Vm C |R
With C Filter
CALCULATIONS:
Ripple factor vy = Ve
Vdc

ici Pac Vo * |

Efficiency n=_% = dede * 100
Pac \/rms\/lac2 + Idc2
VL — VR

Percentage of regulation= ————X 100 %

VEL

VL = Voltage across load resistance,
When minimum current flows though it

VL = Voltage across load resistance, When maximum current flows through it.



EXPECTED WAVEFORMS:

Input Waveform

Vac A
Vi

0 T 2 3 4it t

<,

FULLWAVE RECTIFIER WITHOUT FILTER:

Vac A
Vm

4r

FULLWAVE RECTIFIER WITH FILTER:

A

Vd

\ 4

A A
Vr
¥

Vr = Ripple Voltage

\4



RESULT:

1. Adiode should not be employed in the circuits where it is to carry more than its
maximum forward current, why?

2. While selecting a diode, the most important consideration is its PIV, why?

3. The rectifier diodes are never operated in the breakdown region, why?

Parameters Without | With C Filter
filter

Ripple Factor

Efficiency
E i

4. In filter circuits, a capacitor is always connected in parallel, why?

In filter circuits, an inductor is always connected in series why?




ap. No: 5

efully identified.

1ed and then

SIMULATION AND HARDWARE REALISATION OF CLIPPING
AND CLAMPING CIRCUITS

S(a).CLIPPER

M:
To construct a Clipper using diode and to draw its performance characteristics.

PARATUS REQUIRED: »
S.No Name Range Qty

1. | Frnction Gen - 1

2 Diode IN4001 2

3. Resistor 1KQ 1

4. Bread Board - 1

5. Capacitor 100pf 1

| 6. CRO - 1

0

per circuits have the ability to “clip” off a portion of the input signal without distorting
f remaining part of the alternating waveform. The half wave rectifier of the previous
eriment is an example of the simplest form of diode clipper. Depending on the orientation
My diode, the positive or negative region of the input signal is “clipped” off. There are two
eral categories of clippers: series and parallel. The series ¢ configuration is defined as one

e the diode is in series with the load, while the parallel variety has the diode in branch
allel to the load.

reuit Diagram:




PRECAUTIONS:

1) The primary and secondary sides of the transformer should be carefully identified.

2) The polarities of the diode should be carefully identified.

3) While determining the % regulation, first Full load should be applied and then

it should be decremented in steps.

RESULT:

The Ripple factor and the % regulation for the Full-Wave Rectifier with
and without filters are calculated.

1. The Ripple factor of Full-Wave Rectifier without filter is

2.The Ripple factor of Full-Wave Rectifier with filter is

3.The % Regulation of Full-Wave Rectifier without filter is

4.The % Kegulation of Full-Wave Rectifier with filter is




he Positive peaks

5(b).CLAMPER

To construct a Clamper using diode and to draw its performance characteristics.

ARATUS REQUIRED:
S.No Name Range Qty
1. Function Gen - 1
2 Diode IN4001 2
3. Resistor ; 1KQ \ 1
4. Bread Board - 1
5. Capacitor 100uf 1
6. CRO - 1

fimes you may want to leave the waveform unchanged, but modify its DC level up or
B To accomplish this, you use a clamper circuit. The beauty of clampers is that they can
st the DC position of the waveform without knowing what the waveform actually is. The
Bive clamper shown in the figure below works as follows:

% positive half of the first cycle, the voltage across the capacitor cannot change
antancously; therefore as the voltage on the input moves up, the voltage on the top of the
Me has to follow this voltage. This reverse biases the diode causing it to act as an open,
the output voltage follows the input voltage. As the input voltage drops into the negative
Fof the first cycle, the diode is going to be forward biased. In the positive half of the first
e, the voltage across the capacitoriéarmot change instantaneously; therefore as the voltage
e input moves up, the voltage on the top of the diode has to follow this voltage.

i reverse biases the diode causing it to act as an open, thus the output voltage follows the
it voltage. As the input voltage drops into the negative half of the first cycle, the diode is

» to be forward biased. This causes the diode to behave like a wire, which cannot

sipate any voltage. This causes to inter-related effects. First, the output voltage is held

@dy at OV. Second, because there are 0V dissipated across the diode (and resistor) ail of

voltage has to be dissipated across the capacitor. This charges the capacitor to the
gnitude of the input signal.

drcuit Diagram:




Model Graph:
Output characteristics:
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Procedure:
Clipping Circuit:

1. Connect the circuit shown in Figure.

2. Ensure that the variable DC is at minimum and the source is at 10VP.P.
3. Observe and Sketch the input and output waveforms.

4. Increase the variable DC voltage to 4V, and notice to what voltage are the Positive peaks
chopped off, sketch the waveforms.

Result:

Thus the static characteristics clipper configuration is studied.



Result:

Thus the static characteristics clamper configuration is studied.




Model Graph:

Input Characteristics:

Output characteristics:

C

Procedure:

. Connect the circuit shown in Figure.

2. Ensure the variable DC is at minimum.

3. Set the sine wave generator frequency to 1KHz and its output amplitude to 10VP.P

\

4. Observe and sketch the input waveform with the variable DC at minimum,

5. Sketch the output waveform.



Model Graph:

Input Characteristics:

Output characteristics:

C

Procedure:
. Connect the circuit shown in Figure.

2. Ensure the variable DC is at minimum.

3. Set the sine wave generator frequency to 1KHz and its output amplitude to 10VP.P

\
- %

4. Observe and sketch the input waveform with the variable DC at minimum,

5. Sketch the output waveform.



-

1. Connections are made as per circuit diagram.

2. Keep the input voltage constant at 20mV peak-peak and 1kHz frequency.For
different values of load resistance, note down the output voltage

3. Calculate the gain by using the expressionA, = 20log(V(y/ V;) dB

4. Remove the emitter bypass capacitor and repeat STEP 2.And observe the

effect of feedback on the gain of the amplifier.

For plotting the frequency the input voltage is kept constant at 20mV peak-

peak and the frequency is varied from 100Hz to IMHz.

Note down the value of output voltage for each frequency.

All the readings are tabulatedand the voltage gain in dB is calculated by using expression

A, =20log (Vo /V;)dB
A graph is drawn by taking frequency on X-axis and gain on Y-axis on semi log graph

e

Moo
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