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Bapatla Engineering College :: Bapatla
(Autonomous)

Vision

o To build centers of excellence, impart high quality
education and instill high standards of ethics and
professionalism through strategic efforts of our dedicated staff,
which allows the college to effectively adapt to the ever
changing aspects of education.

o To empower the faculty and students with the knowledge,
skills and innovative thinking to facilitate discovery in
numerous existing and yet to be discovered fields of
engineering, technology and interdisciplinary endeavors.

Mission

e Our Mission is to impart the quality education at par with
global standards to the students from all over India and in
particular those from the local and rural areas.

e We continuously try to maintain high standards so as to make
them technologically competent and ethically strong
individuals who shall be able to improve the quality of life and
economy of our country.
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Bapatla Engineering College :: Bapatla

(Autonomous)
Department of Electronics and Communication Engineering

Vision
To produce globally competitive and socially responsible
Electronics and Communication Engineering graduates to
cater the ever changing needs of the society.
Mission
e To provide quality education in the domain of Electronics
and Communication Engineering with advanced

pedagogical methods.

e To provide self learning capabilities to enhance
employability and entrepreneurial skills and to inculcate
human values and ethics to make learners sensitive

towards societal issues.

e To excel in the research and development activities

related to Electronics and Communication Engineering.
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Bapatla Engineering College :: Bapatla

(Autonomous)

Department of Electronics and Communication Engineering

Program Educational Objectives (PEQO’s)

PEO-I: Equip Graduates with a robust foundation in mathematics,
science and Engineering Principles, enabling them to excel in
research and higher education in Electronics and Communication
Engineering and related fields.

PEO-II: Impart analytic and thinking skills in students to develop
initiatives and innovative ideas for Start-ups, Industry and societal
requirements.

PEO-III: Instill interpersonal skills, teamwork ability,
communication skills, leadership, and a sense of social, ethical, and
legal duties in order to promote lifelong learning and Professional

growth of the students.
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Program Outcomes (PO’s)

Engineering Graduates will be able to:

PO1l. Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of
complex engineering problems.

PO2. Problem analysis: Identify, formulate, review research literature, and
analyze complex engineering problems reaching substantiated conclusions
using first principles of mathematics, natural sciences, and engineering
sciences.

PO3. Design/development of solutions: Design solutions for complex
engineering problems and design system components or processes that meet
the specified needs with appropriate consideration for the public health and
safety, and the cultural, societal, and environmental considerations.

PO4. Conduct investigations of complex problems: Use research-based
knowledge and research methods including design of experiments, analysis
and interpretation of data, and synthesis of the information to provide valid
conclusions.

POS. Modern tool usage: Create, select, and apply appropriate techniques,
resources, and modern engineering and IT tools including prediction and
modeling to complex engineering activities with an understanding of the
limitations.

PO6. The engineer and society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.
PO7.Environment and sustainability: Understand the impact of the
professional engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

POS8. Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

PO9. Individual and Teamwork: Function effectively as an individual, and as
a member or leader in diverse teams, and in multidisciplinary settings.

PO10. Communication: Communicate effectively on complex engineering
activities with the engineering community and with society at large, such as,
being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear
instructions.

PO11l. Project management and finance: Demonstrate knowledge and
understanding of the engineering and management principles and apply these
to one’s own work, as a member and leader in a team, to manage projects and
in multidisciplinary environments.

PO12. Life-long learning: Recognize the need for and have the preparation
and ability to engage in independent and life-long learning in the broadest
context of technological change.
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Bapatla Engineering College:: Bapatla
(Autonomous)

Department of Electronics and Communication Engineering

Program Specific Outcomes (PSO’s)

PSO1: Develop and implement modern Electronic Technologies
using analytical methods to meet current as well as future

industrial and societal needs.

PS0O2: Analyze and develop VLSI, IoT and Embedded Systems for

desired specifications to solve real world complex problems.

PSO3: Apply machine learning and deep learning techniques in

communication and signal processing.



20ECL302- Electronic Devices Laboratory Dept. of ECE

Electronic Devices Lab
II B.Tech - III Semester (Code: 20ECL302)

Lectures

0 Tutorial 0 Practical ‘ 3 ‘ Credits

1.5

Continuous Internal Assessment 30 Semester End Examination (3 Hours)

70

Prerequisites: None

Course Objectives: Students will

» Study the V-I characteristics of various semiconductor devices.

» Simulate the V-I characteristics of various semiconductor devices

using Software

» Learn the various bias circuits of B.J.T.

» Simulate the various bias circuits of B.J.T using software

Course Outcomes: After studying this course, the students will be able to

co1 Plot the V-I characteristics of various semiconductor devices

CO2 Simulate the characteristics of various semiconductor devices
using software

cos Design of fixed, collector to base and self-bias circuits for BJT.

CO4 Simulate fixed, collector to base and self-bias circuits for B.J.T

using Software.

Mapping of Course Outcomes with Program Outcomes & Program
Specific Outcomes

PO’s PSO’s
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LIST OF LAB EXPERIMENTS

Characteristics of Silicon and Germanium diode
Characteristics of Zener diode and its regulation characteristics
Characteristics of BJT in Common Base configuration
Characteristics of BJT in Common Emitter configuration.

Characteristics of Emitter follower circuit.
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6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

Electronic Devices Laboratory Dept. of ECE
Output and Transfer Characteristics of JFET
Characteristics of UJT
Design and verification of self-bias circuit for BJT
Design and verification of collector to base bias circuit for BJT
Design and verification of Fixed bias circuit for BJT
Voltage Regulator using BJT
Characteristics of SCR.
Study of CRO.
Characteristics of Triac

Characteristics of Photo Transistor

NOTE: A minimum of 10 (Ten) experiments have to be Performed and

recorded by the candidate to attain eligibility for Semester End

Examination.
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1. Characteristics of Silicon and Germanium diode
Aim:
To find out the V-I characteristics of silicon and germanium diodes in

Forward and Reverse bias configurations.

Apparatus required:

S.No| Equipment/Component Name | Specifications/Value| Quantity
1 P-N Diodes DR25, BY126 Refer Appendix A 1
2 | Resistor 1k 1
3 |Regulated Power Supply (0 -30V),1A 2
4 [pmmeters (0-200 mA, 0-20011A) 2
S [Voltmeter (0-20 V)
1
6 |Cathode Ray Oscilloscope (O — 20MHz2) 1
Theory:

A p-n junction diode conducts only in one direction. The V-I characteristics of
the diode are curve between voltage across the diode and current through the
diode. When external voltage is zero, circuit is open and the potential barrier
does not allow the current to flow. Therefore, the circuit current is zero. When
P-type (Anode is connected to +ve terminal and n- type (cathode) is connected
to —ve terminal of the supply voltage, is known as forward bias. The potential
barrier is reduced when diode is in the forward biased condition. At some
forward voltage, the potential barrier altogether eliminated and current starts
flowing through the diode and also in the circuit. The diode is said to be in ON
state. The current increases with increasing forward voltage.

When N-type (cathode) is connected to +ve terminal and P-type (Anode) is
connected to the -ve terminal of the supply voltage is known as reverse bias
and the potential barrier across the junction increases. Therefore, the junction
resistance becomes very high and a very small current (reverse saturation
current) flows in the circuit. The diode is said to be in OFF state. The reverse
bias current is due to minority charge carriers.

10
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CIRCUIT DIAGRAM:-
FORWARD BIAS:-
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MODEL WAVEFORM:-

Breakdown voltage
p

T Tdma)

Dept. of ECE

Forward Bias

.. g - - Wy = cut in voltage
< [ TN
Ve (V) (V)

Reverse Bias

PROCEDURE:-
FORWARD BIAS:-

In{uA)

1. Connections are made as per the circuit diagram.

2. For forward bias, the RPS +ve is connected to the anode of the silicon diode

and RPS —ve

is connected to the cathode of the diode.

3. Switch on the power supply and increases the input voltage (supply voltage)

in steps.

4. Note down the corresponding current flowing through the diode and voltage

across the diode for each and every step of the input voltage.

5. The readings of voltage and current are tabulated and a graph is plotted

between voltage and current.

6. Repeat the above procedure for Germanium diode also and tabulate the

results.

OBSERVATION:-

S.NO APPLIED VOLTAGE ACROSS DIODE CURRENT
VOLTAGE(V) DIODE (V) (mA)

12
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PROCEDURE:-
REVERSE BIAS:-

1. Connections are made as per the circuit diagram

2 . For reverse bias, the RPS +ve is connected to the cathode of the silicon
diode and RPS -ve is connected to the anode of the diode.

3. Switch on the power supply and increase the input voltage (supply voltage)
in steps.

4. Note down the corresponding current flowing through the diode voltage
across the diode for each and every step of the input voltage.

5. The readings of voltage and current are tabulated and graph is plotted
between voltage and current.

7. Repeat the above procedure for the given Germanium diode also and

tabulate the results obtained.

OBSEVATION:-
S.NO | APPLIED VOLTAGE | VOLTAGE ACROSS DIODE CURRENT

(V) DIODE(V) (RA)
PRECAUTIONS:-

1. All the connections should be correct.
2. Parallax error should be avoided while taking the readings from the Analog
meters.

VIVA QESTIONS:-

. Define depletion region of a diode?

. What is meant by transition & space charge capacitance of a diode?

. Is the V-I relationship of a diode Linear or Exponential?

. Define cut-in voltage of a diode and specify the values for Si and Ge diodes?

. What are the applications of a p-n diode?

S A W N -

. Draw the ideal characteristics of P-N junction diode?

13
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2. ZENER DIODE CHARACTERISTICS
Aim:
a) To observe and draw the static characteristics of a zener diode

b) To find the voltage regulation of a given zener diode

Apparatus Required:

S.No| Equipment/Component Name | Specifications/Value| Quantity

1 Zener Diode BZ7 Refer Appendix A 1

2 | Resistor 1KQ 1

3 |Regulated Power Supply (0 - 30V),1A 2

4 (Ammeters (0-200 mA, 0-200pA) 2

S |Voltmeter (0-20 V)

1

6 |Cathode Ray Oscilloscope (O — 20MHz) 1

Theory:-

A zener diode is heavily doped p-n junction diode, specially made to operate in
the break down region. A p-n junction diode normally does not conduct when
reverse biased. But if the reverse bias is increased, at a particular voltage it
starts conducting heavily. This voltage is called Break down Voltage. High
current through the diode can permanently damage the device. To avoid high
current, we connect a resistor in series with zener diode. Once the diode
starts conducting it maintains almost constant voltage across the terminals
whatever may be the current through it, i.e., it has very low dynamic

resistance. It is used in voltage regulators.

14
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CIRCUIT DIAGRAM:-

STATIC CHARACTERISTICS:-

RPS

Dept. of ECE

REGULATION CHARACTERISTICS:-
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PROCEDURE:-

Static characteristics:-

1. Connections are made as per the circuit diagram.

2. The Regulated power supply voltage is increased in steps.

3. The zener current (Iz), and the zener voltage (Vz.) are observed and then
noted in the tabular form.

4. A graph is plotted between zener current (Iz) and zener voltage (Vz).

Regulation characteristics:-
1. The voltage regulation of any device is usually expressed as percentage
regulation
2. The percentage regulation is given by the formula
((VNL-VrL) / VFL) X100
VnL=Voltage across the diode, when no load is
connected.
VrL=Voltage across the diode, when load is connected.
3. Connection are made as per the circuit diagram
4. The load is placed in full load condition and the zener voltage (Vz), Zener
current (1z), load current (IL) are measured.
5. The above step is repeated by decreasing the value of the load in steps.
6. All the readings are tabulated.

7. The percentage regulation is calculated using the above formula

OBSERVATIONS:-
Static characteristics:-

S.NO ZENER  VOLTAGE(Vz) ZENER CURRENT(I7)

16
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Regulation characteristics:-

Dept. of ECE

Vno(VOLTS) VrL (VOLTS) RL (KQ)| % REGULATION
S.NO
MODEL WAVEFORMS:-
I{mA)
Forward Bias
A
|Rl (A)
Breakdown voltage
vV VR I
— F____ LV
Va¥) Vi) —
Ir{pA)

Reverse Bias

PRECAUTIONS:-

1. The terminals of the zener diode should be properly identified

2. While determined the load regulation, load should not be immediately

shorted.

3. Should be ensured that the applied voltages & currents do not exceed the

ratings of the diode.

17
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RESULT:-
a) Static characteristics of zener diode are obtained and drawn.

b) Percentage regulation of zener diode is calculated.

VIVAQUESTIONS:-

1. What type of temp? Coefficient does the zener diode have?

2. If the impurity concentration is increased, how the depletion width
effected?

Does the dynamic impendence of a zener diode vary?

Explain briefly about avalanche and zener breakdowns?

Draw the zener equivalent circuit?

Differentiate between line regulation & load regulation?

In which region zener diode can be used as a regulator?

How the breakdown voltage of a particular diode can be controlled?

© 0 N oo R W

What type of temperature coefficient does the Avalanche breakdown has?
10. By what type of charge carriers the current flows in zener and avalanche

breakdown diodes?

18
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3. Characteristics of BJT in Common Base configuration

AIM: 1.To observe and draw the input and output characteristics of a

transistor connected in common base configuration.

APPARATUS:

S.No| Equipment/Component Name | Specifications/Value| Quantity
1 Transistor (BC107 or SL100) Refer Appendix A L
2 100Q, 100KQ 1

Resistor
3 |Regulated Power Supply (0-30V),1A 2
4 [Ammeters (0-200 mA, 0-20011A) 2
S |Voltmeter (0-20 V)
1

6 |Cathode Ray Oscilloscope (0 — 20MHz) 1

Theory:

A transistor is a three terminal active device. The terminals are emitter,
base, collector. In CB configuration, the base is common to both input
(emitter) and output (collector). For normal operation, the E-B junction is
forward biased and C-B junction is reverse biased.

In CB configuration, Ig is +ve, Icis —ve and I is —ve. So,

Veg-fl (VcgIg) and

Ic=f2 (VcB,Ip)
With an increasing the reverse collector voltage, the space-charge width at the
output junction increases and the effective base width ‘W’ decreases. This
phenomenon is known as “Early effect”. Then, there will be less chance for
recombination within the base region. With increase of charge gradient with in
the base region, the current of minority carriers injected across the emitter
junction increases. The current amplification factor of CB configuration is
given by,

a= Alc/ Alg

19
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CIRCUIT DIAGRAM

(- 2ﬂﬂ)nu’x (0-200mA

IR s

RPS - Vg -suvf RPS
(0-30)V . }—Z (0- EW’[V\ ()m ‘ T {0-30)V

”\J';/

PROCEDURE:
INPUT CHARACTERISTICS:

1. Connections are made as per the circuit diagram.

2. For plotting the input characteristics, the output voltage Vcr is kept

constant at OV and for different values of Vs note down the values of Ig.

3. Repeat the above step keeping Vcg at 2V, 4V, and 6V.All the readings are

tabulated.

4. A graph is drawn between Vs and Ig for constant Vcs.

OUTPUT CHARACTERISTICS:

1. Connections are made as per the circuit diagram.

2. For plotting the output characteristics, the input Ig iskept constant at 10m
A and for different values of Vcg, note down the values of Ic.

3. Repeat the above step for the values of Ig at 20 mA, 40 mA, and 60 mA,
all the readings are tabulated.

4. A graph is drawn between Vcg and Ic for constant Ig

20
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OBSERVATIONS:
INPUT CHARACTERISTICS:
S.No VCB=0V Vc];: 1V VCB=2V
VEB(V) IE(mA) VEB(V) IE(mA) VEB(V) IE(mA)
OUTPUT CHARACTERISTICS:
IE=10mA IE=20mA IE=30mA
S.No
VCB(V) Ic(mA) VCB(V) Ic(mA) VCB(V) Ic(mA)
MODEL GRAPHS:
INPUT CHARACTERISTICS
Ig (m&A)
Wep =3W =2V =1V
Ven (V)

21
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OUTPUT CHARACTERISTICS

I (mA)

F

T =30mA

Iy =20mA

Tt ioma

| ]
Vg (V)

PRECAUTIONS:

1. The supply voltages should not exceed the rating of the transistor.
2. Meters should be connected properly according to their polarities.

VIVA QUESTIONS:

1. What is the range of a for the transistor?

2. Draw the input and output characteristics of the transistor in CB
configuration?

Identify various regions in output characteristics?

What is the relation between a and 3?

What are the applications of CB configuration?

What are the input and output impedances of CB configuration?

Define a(alpha)?

What is EARLY effect?

o ® N o kW

Draw diagram of CB configuration for PNP transistor?

10. What is the power gain of CB configuration?

22
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4. Characteristics of BUT in Common Emitter configuration

AIM: To draw the input and output characteristics of transistor connected in
CE configuration
APPARATUS:

S.No| Equipment/Component Name | Specifications/Value| Quantity

1 [Transistor (BC107 or SL100) Refer Appendix A 1
2 |Resistor 100€Q2, 100KQ 1
3 Regulated Power Supply (0 -30V),1A 2
4 Ammeters (0-200 mA, 0-200pA] )
> Voltmeter (0-20 V) 1
6 (0 — 20MHz) 1

Cathode Ray Oscilloscope

THEORY:

A transistor is a three terminal device. The terminals are emitter, base,
collector. In common emitter configuration, input voltage is applied between
base and emitter terminals and out put is taken across the collector and
emitter terminals. Therefore the emitter terminal is common to both input and
output.

The input characteristics resemble that of a forward biased diode curve. This
is expected since the Base-Emitter junction of the transistor is forward
biased. As compared to CB arrangement Ig increases less rapidly with Vg .
Therefore input resistance of CE circuit is higher than that of CB circuit.

The output characteristics are drawn between I. and Vcg at constant Ig. the
collector current varies with Vce unto few volts only. After this the collector
current becomes almost constant, and independent of Vce. The value of Vcg up
to which the collector current changes with V cg is known as Knee voltage.
The transistor always operated in the region above Knee voltage, Ic is always

constant and is approximately equal to Is.

23
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The current amplification factor of CE configuration is given by

B = Alc/Al
CIRCUIT DIAGRAM:
(0-200) mA
- +
.
(0-200) mA cl 2/ g
+ - .
T8
ity Iy Q
100 k&2 U
E

+

+ +

+
RPS ' jgt RPS
(0-30)V ;iﬂ @1V ( D @D (0-20)V T 030V

PROCEDURE:
INPUT CHARECTERSTICS:

1. Connect the circuit as per the circuit diagram.

2. For plotting the input characteristics the output voltage Vce is kept
constant at 1V and for different values of Vge . Note down the values of Ic

3. Repeat the above step by keeping Vce at 2V and 4V.

4. Tabulate all the readings.

5. plot the graph between Vggand Ig for constant Vcg

OUTPUT CHARACTERSTICS:

1. Connect the circuit as per the circuit diagram

2. for plotting the output characteristics the input current Is is kept
constant at 10pA and for different values of Vce note down the values of
Ic

3. repeat the above step by keeping IB at 75 pA 100 pA

4. tabulate the all the readings

5. plot the graph between Vcg and Ic for constant I

24
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OBSERVATIONS:
INPUT CHARACTERISTICS:
Vce = 1V Vce = 2V Vce = 4V
S.NO
Vee(V) Is(pA) Vee(V) Is(pA) Vee(V) Ie(nA)
OUT PUT CHAREACTARISTICS:
Iz = 50 pA Is = 75 pA Iz = 100 pA
S.NO
VCE(V) Ic(mA) VCE(V) IcmA) VCE(V) Ic(mA)
MODEL GRAPHS:
INPUT CHARACTERSTICS:
I, (pA)
F 1
Ver =1 =2 =3V
) VEB {G}

25
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OUTPUT CHARECTERSTICS:

I; (mA)
4

le="100 pA

le=T75 pA
le =50 pA
>

Veg V)
PRECAUTIONS:

1. The supply voltage should not exceed the rating of the transistor

2. Meters should be connected properly according to their polarities

VIVA QUESTIONS:

1. What is the range of g for the transistor?

What are the input and output impedances of CE configuration?
Identify various regions in the output characteristics?

what is the relation between aand g

Define current gain in CE configuration?

Why CE configuration is preferred for amplification?

What is the phase relation between input and output?

Draw diagram of CE configuration for PNP transistor?

© © N oo &b

What is the power gain of CE configuration?
10. What are the applications of CE configuration?

26
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5. CHARACTERSTICS OF EMITTER FOLLOWER CIRCUIT

AIM: To draw the input and output characteristics of transistor connected in
CC (Common Collector) or Emitter follower configuration.

APPARATUS:

S.No| Equipment/Component Name | Specifications/Value| Quantity

L' |Transistor (BC107 or SL100) Refer Appendix A 1
2 Resistor 1009, 100KQ 1
3 Regulated Power Supply (0 -30V),1A 2
4 (Ammeters (0-200 mA, 0-200pA] )
5 Voltmeter (0-20 V) .
6 (O — 20MHz) 1

Cathode Ray Oscilloscope

THEORY:

A transistor is a three terminal device. The terminals are emitter, base,
collector. In emitter follower configuration, input voltage is applied between
base and ground terminals and out put is taken across the emitter and
collector terminals.

The input characteristics resemble that of a forward biased diode curve. This
is expected since the Base-Emitter junction of the transistor is forward
biased.

The output characteristics are drawn between Ig and Vce at constant Ig. the
emitter current varies with Vceg unto few volts only. After this the emitter
current becomes almost constant, and independent of Vce. The value of Vcg up
to which the collector current changes with V cg is known as Knee voltage.
The transistor always operated in the region above Knee voltage, It is always

constant and is approximately equal to Ig.

27
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CIRCUIT DIAGRAM:

(0-200)pA
R + -
o1, ) :

mka S/ W
+
RPS | ' e
030V Z (0-20)V Q’FED
PROCEDURE:

E
/_\ sL100
y
C
. +
@9 (0-20)V /{L (0-30)V

INPUT CHARECTERSTICS:

1. Connect the circuit as per the circuit diagram.

Dept. of ECE

+

RPS

2. For plotting the input characteristics the output voltage Vce is kept

constant at 2V and note down values of V¢g for each value of Ig
3. Change Vce to 10 V and repeat the above step.

4. Disconnect the voltmeter from input circuit.

S. plot the graph between Vcgand Ig for constant Vcg
OUTPUT CHARACTERSTICS:

1. Connect the circuit as per the circuit diagram

. With Ip set at OpA, vary Vce and note down the corresponding Ik value.

2
3. Set Iz at 40pA, 80pA and repeat the above step.
4

. Plot the output characteristics between Vcg and Ig for constant Ig.

28
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OBSERVATIONS:
INPUT CHARACTERISTICS:
Ve = 2V Vce = 4V Vee =10V
S.NO
Ves(V) Is(pA) Ves(V) Is(pA) Vee(V) Ie(nA)
OUT PUT CHAREACTARISTICS:
Ie=0pA Is = 30 pA Is = 40 pA
S.NO
MODEL GRAPHS:

INPUT CHARACTERSTICS:

1, (A) 4

Verp =3V =2V =1V

29
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OUTPUT CHARECTERSTICS:

60 |
mA|ie ig =500 pA
0 — T
40 e

= 300 HA
30

=200 uA
20 _ —r=

=100 uA
10—= =

r Uce

0 2 4 b 8 10V 12

PRECAUTIONS:

1. The supply voltage should not exceed the rating of the transistor

2. Meters should be connected properly according to their polarities

VIVA QUESTIONS:

1. What are the input and output impedances of CC configuration?
Identify various regions in the output characteristics?

Why CC configuration is preferred for buffering?

What is the phase relation between input and output?

Draw diagram of CC configuration for PNP transistor?

o 0k LD

What are the applications of CC configuration?
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6. Characteristics of JFET
AIM: 1. To obtain the drain and transfer characteristics of the given JFET

transistor.

2. To calculate rq, gm and p from the curves obtained.

APPARATUS:
S.No| Equipment/Component Name | Specifications/Value| Quantity

1 JFET transistor BFW10 Refer Appendix A .

2 0 oh
Resistor 220 ohm 1

3 2
Regulated Power Supply (0 -30V),1A

4 Ammeters (0-200 mA) 1

5 Voltmeter (0-20 V) 9

6 | cathode Ray Oscilloscope (0 - 20MHz) 1

CIRCUIT DIAGRAM:

(0-200) mA

+ R
A
Ipy 4 {«: jzzu O
Drain

= {zate | —ﬂ
2 vl €> I e A
= Dve
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PROCEDURE:

1.
2.

Connect the circuit as per the circuit diagram.

Dept. of ECE

Keeping Vgs as OV, vary Vpsin steps of 0.1V from O to 1 V and in steps

of 2V from 1 to 15V.

. Note down the drain current Id for each step.

4. Now set Vgs to -1V, -2V and -3V and repeat the above steps for each Vags

value, record the readings in the table.

5. Keep Vps at 4V and vary Vags in steps of -3V till the drain current 14 is O.
Note I4 value for each value of Vags.
6. With Vps at 8V repeat the above step and record the readings in the
table.
7. Plot the drain and transfer characteristics from tabulated readings.
OBSERVATIONS:
Drain Characteristics:
Vos b (Veszov) | > e o Ves™
1v) 2V)
Transfer Characteristics:
Vas Ip (Vps=4V) | Ip(Vps=8V)
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MODEL GRAPHS:

Drain Characteristics:

I (mA)
Chmic Saturation Region Breakdown
20 |-t—p e .
[pss ¢ Ves=0 o]
1
15 ! l Was = -1v
g
1 Vs = -2v
10 I
‘-' | Wis = -3v
T |
5
| Vs = -dv
|
| Cut-off Region
o 1
Ve > Wps {V:l
Transfer Characteristics:
lo (s,
Wi (V)

PRECAUTIONS:

Dept. of ECE

1. The supply voltage should not exceed the rating of the FET.

2. Connections must be tight.

VIVA QUESTIONS:

1. What are the advantages of FET over transistor?

2. Is FET a current controlled device? Explain?
3. What is the operation of a N-channel JFET?
4. Can you compare JFET and a MOSFET?
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7. UJT CHARACTERISTICS

AIM: To observe the characteristics of UJT and to calculate the Intrinsic

Stand-Off Ratio (n).

APPARATUS:
S.No| Equipment/Component Name | Specifications/Value Quantity
| uJT 2N2646 Refer Appendix A 1
2 Resistor 1kQ, 100Q 2
3 Regulated Power Supply (0 -30V),1A 2
4 Ammeters (0-200 mA) 1
5 Voltmeter (0-20 V) 1
6 Cathode Ray Oscilloscope (0 - 20MHz) 1
THEORY:

A Unijunction Transistor (UJT) is an electronic semiconductor device that has
only one junction. The UJT Unijunction Transistor (UJT) has three terminals an
emitter (E) and two bases (B1 and B2). The base is formed by lightly doped n-type
bar of silicon. Two ohmic contacts B1 and B2 are attached at its ends. The emitter is
of p-type and it is heavily doped. The resistance between Bl and B2, when the
emitter is open-circuit is called interbase resistance.The original unijunction
transistor, or UJT, is a simple device that is essentially a bar of N type
semiconductor material into which P type material has been diffused somewhere

along its length. The 2N2646 is the most commonly used version of the UJT.
o
l B2

Circuit symbol
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The UJT is biased with a positive voltage between the two bases. This
causes a potential drop along the length of the device. When the emitter
voltage is driven approximately one diode voltage above the voltage at the
point where the P diffusion (emitter) is, current will begin to flow from the
emitter into the base region. Because the base region is very lightly doped, the
additional current (actually charges in the base region) causes (conductivity
modulation) which reduces the resistance of the portion of the base between
the emitter junction and the B2 terminal. This reduction in resistance means
that the emitter junction is more forward biased, and so even more current is
injected. Overall, the effect is a negative resistance at the emitter terminal.
This is what makes the UJT wuseful, especially in simple oscillator
circuits.When the emitter voltage reaches Vjp, the current startsto increase
and the emitter voltage starts to decrease.This is represented by negative
slope of the characteristics which is reffered to as the negative resistance
region,beyond the valleypoint ,Rg1 reaches minimum value and this region,Ves

propotional to Ig.

CIRCUIT DIAGRAM

éll]l]ﬂ

{0-30)rm A B2
f'\ Kl E
e
1 kD
Ig{mA) 2H2646
V(V) . B1 Z‘+
(0-30)% T —_,L_ﬂ (0-30)% G_f:}} % (0-30)¥
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PROCEDURE:

1. Connection is made as per circuit diagram.

2. Output voltage is fixed at a constant level and by varying input voltage
corresponding emitter current values are noted down.

3. This procedure is repeated for different values of output voltages.

4. All the readings are tabulated and Intrinsic Stand-Off ratio is calculated
using n = (Vp-Vb) / VBB

5. A graph is plotted between Veg and Ik for different values of VgE.

MODEL GRAPH:

vER(W)
YEE = 3V
AT
1

IE(m;)
OBSERVATIONS:
V=1V V=2V Vee=3V
Veg(V) Ig(mA) Veg(V) Ig(mA) VEeg(V) Ig(mA)
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CALCULATIONS:

Vp =nVes + Vp

n = (Ve-Vp) / Ves

n=(m+ n2+ n3)/3

VIVA QUESTIONS
Wha is the symbol of UJT?

Draw the equivalent circuit of UJT?

What are the applications of UJT?

Formula for the intrinsic stand off ratio?

What does it indicates the direction of arrow in the UJT?
What is the difference between FET and UJT?

Is UJT is used an oscillator? Why?

What is the Resistance between B; and Bs is called as?

O ® N ok b=

What is its value of resistance between B; and Bo»

10. Draw the characteristics of UJT?
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Dept. of ECE

8. Design and Verification of Transistor Self bias circuit

AIM: To design a self bias circuit and observe stability by changing 3 of the

transistor.
APPARATUS:

S.No| Equipment/Component Name | Specifications/Value Quantity

1 Transistors with different 3
Refer A ix A 1
values (SL100) efer Appendix

2 Resistor 1kQ, 100Q 2
3 Regulated Power Supply (0 - 30V),1A 2
4 [Ammeters (0-200 mA) 1
> Voltmeter (0-20 V) ]
6 | cathode Ray Oscilloscope (0 - 20MHz) 1

Theory:

A self-bias circuit stabilizes the bias point more appropriately than a fixed

bias circuit. In this experiment CE configuration is used and a self-bias

circuit is designed and verified. By selecting the proper values of R1 and R2,

the Q point of the transistor is located in the active region.
CIRCUIT DIAGRAM:

7}
BE

R2 Re

Cout
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CALCULATIONS:

Given Vcc=15V, Rg=220 ohm Ic=4mA Vcg=6V VBg=0.6V hf=229
Rc=(Vce-Veg)/Ic

Ig=Ic/

Rp= *Rg/10

VeB=Is*RB+VEE *+(Is+Ic)RE

R1=(Vcc/VBB)*RB

R2=RgB/(1-VBB/VcC)

PROCEDURE:

1. Assemble the circuit on a bread board with designed values of resistors
and transistor.

2. Apply Vcec and measure VCE, VBE and VEE and record the readings in
table I.

3. Without changing the values of biasing resistors, change the transistor
with other B values and repeat the above steps and record the readings
in the table.

OBSERVATIONS:

B value Vce VsE Ve Ic=(Vcc-VCE)/ Rc Ie=VEe / R

PRECAUTIONS:

1. The supply voltage should not exceed the rating of the transistor
2. Connections must be tight.

VIVA QUESTIONS:

1. What are the advantages of self bias?
2. What are the various other configurations available for bias?
3.
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9. DESIGN AND VERIFICATION OF COLLECTOR TO BASE BIAS
CIRCUITS

AIM:

To design a collector to base bias circuit and observe stability by changing 3

of the given transistor in CE configuration.

APPARATUS:
S.No| Equipment/Component Name | Specifications/Value Quantity
1 | Transistors with different 8
values (SL100) Refer Appendix A 1
2 Resistor 1kQ, 100Q 2
3 Regulated Power Supply (0 - 30V),1A 2
4 (Ammeters (0-200 mA) )
5 Voltmeter (0-20V) 1
6 | cathode Ray Oscilloscope (0 -~ 20MHz) 1

CIRCUIT DIAGRAM:

Collector-to-base bias circuit

Voo

*IE +IB:IE

Re
O l..l"'c
I.B + Rg c
Vare E¢IE
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CALCULATIONS:

Collector-to-base bias circuit

Given Vcc=15V, Ic=4mA, Vcg=6V, Ve=0.6V

IC=IBB

Rc=(Vee-Veg) / (Is+]c)

Re={(Vcc-Vee-IcRc) B}/Ic } — Re

PROCEDURE:

Dept. of ECE

1. Assemble the circuit on breadboard with design values of Rc, Rg and 3.

2. Apply Vce and measure Vcg and Ve and record the readings in the table.

3. Without changing bias resistors, change the transistors with other 3 values

and repeat the above step.

4. Repeat the above steps using the collector to base bias circuit and tabulate

all the readings.

OBSERVATIONS:

Collector to base bias

B value | Vce

VBE

Ic=(Vcc-Vce)/Re - Is

PRECAUTIONS:

1. The supply voltage should not exceed the rating of the transistor

2. Meters should be connected properly according to their polarities

VIVA QUESTIONS:

1.

2
3.
4

What are the applications of fixed bias configuration?

. What are the applications of collector to base bias configuration?

What are the disadvantages of fixed bias configuration?

41
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10. DESIGN AND VERIFICATION OF FIXED BIAS CIRCUITS
AIM: To design a fixed bias circuit and observe stability by changing 3 of the

given transistor in CE configuration.

APPARATUS:
S.No| Equipment/Component Name | Specifications/Value Quantity
1 Transistors with different 3
values (SL100) L
2 Resistor 1kQ, 100Q 2
3 Regulated Power Supply (0 -30V),1A 2
4 Ammeters (0-200 mA) 1
S Voltmeter (0-20V) 1
6 Cathode Ray Oscilloscope (0 - 20MHz) 1

CIRCUIT DIAGRAM:

Fixed Bias Circuit

S— Cl r
+ N

CALCULATIONS:

Fixed Bias Circuit

Given Vcc=15V, Ic=4mA, VCE=6V, VBE=O.6V

IC=IBB

42



20ECL302- Electronic Devices Laboratory Dept. of ECE
Re=(Vcc-Vee) /I
Rc=(Vce-Veg)/Ic

PROCEDURE:

5. Assemble the circuit on breadboard with design values of Rc, Rg and f.
6. Apply Vcc and measure Vce and Ve and record the readings in the table.

7. Without changing bias resistors, change the transistors with other [ values

and repeat the above step.

8. Repeat the above steps using the collector to base bias circuit and tabulate

all the readings.

OBSERVATIONS:

Fixed Bias

B value Vce Vie Ic=(Vce-Vee)/Re

PRECAUTIONS:

1. The supply voltage should not exceed the rating of the transistor
2. Meters should be connected properly according to their polarities
VIVA QUESTIONS:

1. What are the applications of fixed bias configuration?

2. What are the disadvantages of fixed bias configuration?
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11. voltage regulator using BJT
Aim: To verify the source regulation characteristics for the series voltage

regulator using BJT

Apparatus:
S.No| Equipment/Component Name | Specifications/Value Quantity

1 [ Transistors with different

values (SL100) Refer Appendix A 1
2 Zener Diode BZ7 Refer Appendix A
3 Resistor 1kQ, 100Q 2

2

4 Regulated Power Supply (0-30V),1A
5 Ammeters (0-200 mA) 1
6 Voltmeter (0-20V) 1
7 | cathode Ray Oscilloscope (0 - 20MHz) 1

Theory:

A voltage regulator is designed to automatically ‘regulate’ voltage level. It
basically steps down the input voltage to the desired level and keeps that in
that same level during the supply. This makes sure that even when a load is
applied the voltage doesn’t drop.

Voltage regulators find their applications in computers, alternators, power
generator plants where the circuit is used to control the output of the plant.
Voltage regulators may be classified as electromechanical or electronic. It can

also be classified as AC regulators or DC regulators.
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Circuit Diagram:

O

!

&

v

BE

i

Ry

Model wave forms:

+

2 N
R A

Vm

g

Procedure:

1. Connect the circuit as per the circuit diagram

)
Vf;l il

:

Dept. of ECE

2. Change the RPS voltage at different instants and note down the

corresponding output voltmeter readings

3. Plot the graph between input voltage and output voltage readings.

Tabular colums:

S.No

Vi

Vo

Precautions:

1. Avoid loose connections

2. Keep the input series resistance with a value of 1 k ohms.
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12. CHARACTERISTICS of SILICON-CONTROLLED RECTIFIER (SCR)

AIM: To draw the V-I Characteristics of SCR.

APPARATUS:
S.No| Equipment/Component Name | Specifications/Value Quantity
L | SCR (TYN616) Refer Appendix F 1
2 Resistor 10kQ, 1kQ 2
3 Regulated Power Supply (0 -30V),1A 2
4 Ammeters (0-50) nA 1
5 Voltmeter (0-20 V) 1
6 Cathode Ray Oscilloscope (0 - 20MHz) 1

CIRCUIT DIAGRAM:

0 50)mA

|+

. \ TYNG16 +

i G . _|A0-30)
WA K . /'Zg

* 10k -

T RPS

(0-30)V

1|
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THEORY:

It is a four layer semiconductor device being alternate of P-type and N-type
silicon. It consists os 3 junctions Ji, J2, J3 the J; and Js operate in forward
direction and J> operates in reverse direction and three terminals called anode
A, cathode K , and a gate G. The operation of SCR can be studied when the gate

is open and when the gate is positive with respect to cathode.

Anode

Sate J*

Cathods

Schematic sypmbal

e When gate is open, no voltage is applied at the gate due to reverse bias of
the junction J2 no current flows through R> and hence SCR is at cutt off.
When anode voltage is increased J2 tends to breakdown.

e When the gate positive,with respect to cathode Js junction is forward biased
and Jo is reverse biased .Electrons from N-type material move across
junction Js towards gate while holes from P-type material moves across
junction J3 towards cathode. So gate current starts flowing ,anode current
increaase is in extremely small current junction J2 break down and SCR
conducts heavily.

e When gate is open thee break over voltage is determined on the minimum
forward voltage at which SCR conducts heavily. Now most of the supply
voltage appears across the load resistance. The holding current is the

maximum anode current gate being open , when break over occurs.

PROCEDURE:

1. Connections are made as per circuit diagram.

2. Keep the gate supply voltage at some constant value
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Dept. of ECE

3. Vary the anode to cathode supply voltage and note down the readings of

voltmeter and ammeter.Keep the gate voltage at standard value.

4. A graph is drawn between Vak and Iaxk .

OBSERVATION
Vak(V) Iak ( pA)
MODEL WAVEFORM:
Tag ( BAY
Forward
Conduction
Holding | — — — 7~
Current

&7,
Thresold Ax(V)

Voltage

VIVA QUESTIONS

1. What the symbol of SCR?

2. IN which state SCR turns of conducting state to blocking state?
3. What are the applications of SCR?

4. What is holding current?

5.
6
7
8
9

What are the important type’s thyristors?

. How many numbers of junctions are involved in SCR?
. What is the function of gate in SCR?
. When gate is open, what happens when anode voltage is increased?

. What is the value of forward resistance offered by SCR?

10.What is the condition for making from conducting state to

conducting state?
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13. STUDY OF CRO

AIM: To observe front panel control knobs and to find amplitude, time
period and frequency for given waveforms.

APPARATUS:
CRO

Function generator and probes

PROCEDURE
1. Understand the significance of each and every knob on the CRO.

2. From the given function generator feed in a sinusoidal wave and
adjust the time base knob and the amplitude knob to observe the
waveform as a function of time.

3. Measure the time period and amplitude (peak to peak) of the signal.
Find the frequency and verify if the same frequency is given fro the
function generator.

4. Observe two waveforms simultaneously on the two channels of a CRO.
5. Repeat the above steps for pulse and triangular waveforms.

6. Report the readings and the waveforms taken.

MEASUREMENTS:

Amplitude = no. of vertical divisions * Volts/div.
Time period = no. of horizontal divisions * Time/div. Frequency=(1/T)Hz

MODEL GRAPHS:

Ty
Amp(V)
AN S FN i) A
o '
HH rl:'.. .::;'lli'.::éz.; TREATNE: .':!|1I|!':! el . - — T(msec)
N 0 ) O e
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APPLICATIONS OF CRO:

Measurement of current
Measurement of voltage
Measurement of power
Measurement of frequency
Measurement of phase angle
To see transistor curves

To trace and measuring signals of RF, IF and AF in radio and TV.

© N o g s~ w D RE

To trace visual display of sine waves.

VIVA Questions:
1. How do you measure frequency using the CRO?

2. Can you measure signal phase using the CRO?

3. Suggest a procedure for signal phase measurement using the data
from CRO?

4. Can you comment on the wavelength of a signal using CRO>
5. How many channels are there in a CRO?

6. Can you measure DC voltage using a CRO?
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14. Characteristics of DIAC

AIM: To obtain the V-I characteristics of the given DIAC device.

APPARATUS:
S.No| Equipment/Component Name | Specifications/Value Quantity

1| DIAC ST34BRP Refer Appendix G 1
2 | Resistor 1kQ, 100Q 2
3 | Regulated Power Supply (0 — 30V),1A 1
4 [ Ammeter (0-200 mA)

S | Voltmeter (0-20 V) 1
6 | Cathode Ray Oscilloscope (O — 20MHz) }

CIRCUIT DIAGRAM:

+

()
N
(0-1)A +

(0-30YV)
RPS 7—5 (0-30)V)

030V} | )
yAVA

|||—

THEORY:

DIAC is a diode that can work on AC. The DIAC has symmetrical breakdown
characteristics. The leads are interchangeable. It turns on around 30V. While
conducting, it acts like a low resistance with a drop of around 3V. When not

conducting, it acts like an open switch.
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MODEL GRAPH:
A hl ANODE 1 ANODE CURRENT: + 1y
om::‘: :ounee TYPICALLY 50 TO 200 pA
nrcAUY20T04V | TTTT T T 71
-v :—C_- = : Al
BREAKOVER CURRENT 1
TYPICALLY SO TO 200 pA :
I
TYPIALLY 20 70 /40 ¥
=h
PROCEDURE:

1. Connect the circuit as per the circuit diagram.

2. Change the voltage Vi in steps till 30V and observe Vgoi, the start of break
over voltage. Observe the conduction of PnPn .

3. Change the voltage V12 in steps in the negative direction till -30V and observe
VBoz, the start of break over voltage. Observe the conduction of PnPn’.

4. The characteristics are tabulated and plotted.

OBSERVATIONS:

V-I Characteristics:

Va (V) I.

PRECAUTIONS:

1. The break down condition must be properly verified.

2. Connections must be tight.
VIVA QUESTIONS:
What are the applications of DIAC?
Why is DIAC a gateless TRIAC?
When does the DIAC conduct?

How many terminals are present in a DIAC?

A

Do you notice a similarity of operation as a Shockley diode? If so how?
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15. Characteristics of Phototransistor

AIM: To obtain the V-I characteristics of the given photo transistor.

APPARATUS:

S.No| Equipment/Component Name | Specifications/Value Quantity
1| Photo transistor IR 3MM 935NM Refer Appendix H 1
2 | Resistor 220 ohm 1
3 | Regulated Power Supply (0 — 30V),1A 2
4 | Ammeters (0-200 mA) :
5 | Cathode Ray Oscilloscope (0 — 20MHz) 1

CIRCUIT DIAGRAM:

THEORY:

The photo transistor is a 3 terminal device which gives an electrical current as
output if an input light excitation is provided. It works in reverse bias. When reverse
biased along with the reverse bias current Ico, the light current I. is also added to the
total output current. The amount of current flow depends on the input light intensity
given as excitation. Phototransistor is basically a photodiode with amplification and
operates by exposing its base region to the light source. Phototransistor light sensors
operate the same as photodiodes except that they can provide current gain and are

much more sensitive than the photodiode with currents are 50 - 100 times greater
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than that of the standard photodiode. Phototransistors consist mainly of a bipolar
NPN transistor with the collector-base PN-junction reverse-biased. The
phototransistor’s large base region is left electrically unconnected and uses photons
of light to generate a base current which in turn causes a collector to emitter current
to flow.

PROCEDURE:

1. Connect the circuit as per the circuit diagram.

2. Keep the input light excitation fixed. Then vary the V. in steps of 1V till the
maximum voltage rating of the transistor is reached and then note down the
corresponding values of I..

3. Tabulate the readings. For various values of input excitation record the values
of Vce and Ic and plot the characteristics of the photo transistor.

OBSERVATIONS:

V-I Characteristics:

Vee (V) I. (mA)
MODEL GRAPH:
I | H2
lcaf——————————
g1 |-———= H1
l
|
|
|
l
Vel VeEz Vece

Current vs Voltage Curves

PRECAUTIONS:

1. The photo transistor must be given a proper excitation for a reasonable
current flow.
2. Connections must be tight.

VIVA QUESTIONS:

1. What are the applications of phototransistor?
2. When does the photo transistor conduct?

3. What is the input excitation in a photo transistor?
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APPENDIX - A
Data Sheets

PN DIODE:
Type No 1N4007
Max. Peak Inverse Volts 50
Max RMS Supply Volts 35
Maximum Forward Voltage 1.1 Volts. Peak
@ 1Ampere, DC @ 75° C ) ’
Maximum Reverse DC Current 10UA
@PIV @ 250 C H
Maximum Dynamic Reverse
Current @PIV @75° C 30uA,Average
Zener Diode:
PRIMARY CHARACTERISTICS
PARAMETER VALUE UNIT
Vz range nom. 33175 v
Test current Izt 33076 mA
Vz specification Thermal equilibrium
Circuit configuration Single
ORDERING INFORMATION
DEVICE NAME ORDERING CODE TAPED UNITS PER REEL MINIMUM ORDER QUANTITY
1N4T28A to 1N4ATE1A 1M4T28A to 1N4TE1A -serles-TR 5000 per 13" real 25 000/ box
) 5000 per ammopack
1N4T284 to 1TN4ATE1A 1N4T2BA to 1N4TE1 A-series-TAP (52 mm tape) 25 000/box
PACKAGE
MOLDING COMPOUND MOISTURE SENSITIVITY
PACKAGE NAME WEIGHT FLAMMABILITY RATING LEVEL SOLDERING CONDITIONS
i . APRroK. . MSL laveal 1 o
DO-41 (DO-204AL) 310 ma UL 94 V-0 (according J-STD-020) Peak temperatura max. 260 °C
ABSOLUTE MAXIMUM RATINGS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Valid provided that leads at a distance of 4 mm
Power dissipation from casa are kapt at ambient temperatura Piat 1300 mw
ty = 10 ms
Zaner current Iz Pz ma
Valid provided that leads at a distance of 4 mm
Thermal resistance junction to ambilent alr | from case are kept at amblent temperature Rirua 110 KW
1, = 10 ms
Junetion temperature T; 175 "C
Storage temperature range Tatg =65 to +175 "G
Forward voltage (max.) Ip = 200 mA Vg 1.2 v
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Transistor:

General Purpose COLLECTOR

3
Transistors
NPN, 65 V, 100 mA BhSE

NST846MTWFT EwTER

The NSTE46MTWET is designed for general purpose amplificr

applications. It is housed in an ultra—compact DEN1010-3 with 3 MARKING
TNL‘[[JH.{: [lanks, rccummcndcd_lur tt?c Elultnmrtsuvu indusiry’s upl!tul DIAGRAM
inspection methods, The transistor is ideal for low-power surface
mount applications where board space and reliability are at a premium.
1 1 4BM
Features 1 g o
® Wettable Flank Package for Optimal Automated Optical XDFNW3
. . CASE 521AC
Inspection (AOT)
® NSV Prefix for Automotive and Other Applications Requiring 46 = Spacific Devics Code

Unigue Site and Control Change Requirements; AEC-0101 M = Month Code

Qualified and PPAF Capable

® These Devices are Ph-Free, Halogen Free/BFR Free and are RoHS ORDERING INFORMATION
Compliant
Device Package | Shipping!
MAXIMUM RATINGS (T, = 25°C) NSTB46MTWFTEG XDFMW3 | 3000/ Tape &
(Pb-Fres) Rael
Rating Symbol | Max Unit
MSVTB4EMTWFTBG | XDFNW3 | 3000 / Tape &
Collector - Emitter Voltage Veen 65 Ve {Pb-Free) Rael
Collector - Base Voliage Veso & Vde tFor information on tape and reel specifications,
Emittar - Base Voltage Vepo 5.0 e including part orientation and tape sizes, please
rafier o our Tapa and Reel Packaging Spacifications
Collectar Current - Continuous Ig 100 mA Brachure, BRD&O11/D.
Collactar Current - Paak Iep 200 mA

Siresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limils are exceeded, device functionality should not be
assumed, damage may coour and reliability may be affecled.

THERMAL CHARACTERISTICS

Characteristic Symbol |  Max Unit
Thermal Resistance Junction-to-Ambient Rigga 220 "W
(Note 1)
Total Power Dissipation per Device Po 570 iy
@Ty = 25°C (MNote 1)
Junction and Slarage Temperature Range | T, Ty | -8510 °C

+150

1. Per JESDS1-7 with standard PCB foalprint and 2 oz, Cu.
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JEET:

Description

United Silicon Carbide, Inc offers the high-performance G3 5iC norrmally-
on JFET transistors. This series exhibits ultra-low on resistance (Rpson)
and gate charge () allowing for low conduction and switching loss. The
device normally-on characteristics with low Rogony at Vs = 0V is alsa
ideal for current protection circuits without the need for active control,

as well as for cascode operation.

Features

+  Typical on-resistance Rpgjgn) 1y OF 70mO2

+  Voltage controlled

*  Maximum operating temperature of 175°C
+  Extremely fast switching not dependent on temperature

*+  Low gate charge
* Low intrinsic capacitance
*  RoHS compliant

Maximum Ratings

CASE

D(2)

Dept. of ECE

123 5(3)
Part Number Package Marking
UI3N120070K35 TO-247-3L UJ3N120070K35
Typical Applications
- Ower current protection circuits

. DC-AC inverters

. Switch mode power supplies

. Power factor correction modules

* Motor drives
* Induction heating

Parameter Symbol Test Conditions Value Units
Drain-source voltage Ve 1200 v
poc -201to +3
Gate-source voltage Ve v
ac™ -20 to +20
. Tc=25"C 335 A
Continuous drain current ' I
T.= 100°C 245 A
pulsed drain current lom Te=25°C 85 A
Power dissipation Piot T=25°C 254 W
Maxirmum junction temperature T max 175 C
Operating and storage temperature T, Tere -55to0 175 °C
Max. lead temperature for soldering, N
1/8" from case for 5 seconds Ti 250 ¢
(1)  +20V AC rating applies for turn-on pulses <200ns applied with external Rg > 102,
(2} Limited by T, ma
(3) Pulse width t_ limited by T, ..,
Electrical Characteristics: (Ta = +25°C unless other specified)
Parameter Symbol Test Conditions Min | Typ | Max | Unit
Intrinsic Standoff Ratio n Wezg1 = 10V, Note 3 0.70 - 0.85
Interbase Resistance Rem 40 | 6.0 91 18]
Interbase Resistance Temperature Coefficient oRpg 01 - 0.9 |%~C
Emitter Saturation Voltage VeE1(sat) |VEze1 = 10V, g = S50mA, Note 4 — 2.5 - W
Modulated Interbase Current laapacdy |Vezet = 10V, Ig = 50mA - 15 - A
Emitter Reverse Current legzo | VEzE =30V, g1 =0 - |0005]| 1.0 A
Peak—Point Emitter Current Ip gam1 = 25V - 1.0 5.0 [TE:Y
Valley—Point Current Iy Weopy = 200 Rgy = 10061 Note 4 | 4.0 | 7.0 - mA,
Base-0One Peak FPulse Voltage Viop1 50| 8.0 - W
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SCR (Silicon Controlled Rectifier):

Maximum Ratings (T,

Rating
Paak Repetitive Off-Stata Voltage (Nate 1)
- 40 to 125°C, Sine Wave, 50 to 60 Hz, Gate Open)
On-State RMS Current (180° Conduction Angles; T, = 80°C)

Paak Mon-Repetitive Surge Current
{142 Cycle, Sina Wave 60 Hz, T, = 125°C)

Circuit Fusing Consideraticn [t = 8.3 ms}

Forward Peak Gate Power (Pulse Width < 1.0 psae,T_ = B0°C)
Forward Average Gate Power [t = 8.3 msec, T_ = B0°C)
Forward Peak Gate Current (Pulse Width < 1.0 psec, T,= 80°C)
Operating Junction Temperature Range

Storage Temperatura Range

= 25°C unless otherwise noted)
Symbal

MCR16NG -

(]

5.0

05

20
4010 125
-40 ta 150

Dept. of ECE

“C

Stremses mareeding Masdimam Ratings may demage the deviee. Masimum Fatings are stress rtings mby. Furnclionsl aperatien shove the Reconmended Operating Conditions is not mplied. Edended sposume 1o stresses shove the

Frecommeandod Dperstang Conditiens miny amact devca reliabibny,

1, Vg 2t ¥ for all types: can be: applied on a continenes: hasis. ﬂ:nnmwrphrmnumgmmnlrmhagr howsmes, posithee gate woltage shall net be applind concurment with negative poential on the ancde. Rlocking witages

d‘ulllribe-lmle:lmm & coreiant current source siich that e wll al the devices dind

Thermal Characteristics

Rating Symbol Value
] Junction—to—Case (AC) R 15
Thermal Resistance Junction—to-Ambient R, 62.5
Maximum Lead Terperature for Soldering Purposes, 1/8" from case far
T 260
10 seconds -
Electrical Characteristics - OFF (T_ = 25°C unless otherwise noted)
Characteristic Symbol Min Typ
Peak Repetitive Forward or Reverse Blocking Current T,=25°C b - -
IV, =V, = V.o Gata Open T,=125°C [ ; ;

Electrical Characteristics - ON (T, = 25°C unless otherwise

Characteristic Symbol Min
Peak Forward On-State Voltage (Mote 2) (I, = 32 A} Ly _
Gate Trigger Current [Continuous dc} IV, = 12V, R = 100 0} |y 20
Helding Current {Ancde Voltage = 12V Initiating Current = 200 mA, Gate Open) Iy 4.0
Latch Currant ND =124 |':1 = 200 mA) |l _
Gate Trigger Voltage (Continuous de (V, = 12V R, = 100 0) Vr 0.5

Dynamic Characteristics

Characteristic
Critical Rate of Rise of Off=State Voltage
[V, = RatedV, ... Exponential Waveform, Gate Open, T, = 125°%C)

Critical Rate of Rise of On-5tate Current
[l = 50 A, Pw = 30 psec, diG/dt = 1 Afusec, Igt = 50 mA

Symbaol Min
dh/dt 100
difdt -

Typ

10

25

30
0.656

Typ
300

Max
0.01
20

Max
17

20
40

1.0

50

Unit
"G

°C

Unit
mé
mA

noted; Electricals apply in both directions)

Unit

)
i
i

Unit

fps

Alus

Frodust parameliic peifaimancs is indiated in the Electrical Characieristics Tor the liited tast conditions, unbess ofenwd s noted. Product parlomance may net be indicated by the Blectrical Charsctsniatics il operated under

difarent conditizns
2. Pubse Test; Fubse Width = 2.0 msec, Duty Cycle < 2%,
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