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g Channabasaveshwara Institute of Technology

INSTITUTE VISION

To create centres of excellence in education and to serve the society by enhancing the
quality of life through value based professional leadership.
INSTITUTE MISSION

= To provide high quality technical and professionally relevant education in a diverse
learning environment.

= To provide the values that prepare students to lead their lives with personal integrity,
professional ethics and civic responsibility in a global society.

= To prepare the next generation of skilled professior@ggﬁ\@ successfully compete in the
diverse global market. \\/ )

= To promote a campus environment that weI;Qn{?e'g and honors women and men of all
races, creeds and cultures, values and inti{lwkctual curiosity, pursuit of knowledge and
academic integrity and freedom. ).

= To offer a wide variety of off-ca@gls’education and training programmes to individuals
and groups. :"’/‘ ’;

= To stimulate coIIabora(J\v}} efforts with industry, universities, government and
professional societies.

= To facilitate public understanding of technical issues and achieve excellence in the
operations of the institute.

QUALITY POLICY
Our organization delights customers (students, parents and society) by providing value added
quality education to meet the national and international requirements. We also provide
necessary steps to train the students for placement and continue to improve our methods of
education to the students through effective quality management system, quality policy and

quality objectives.




Channabasaveshwara Institute of Technology .
g C I T (Affiliated to VTU, Belgaum & Approved by AICTE, New Delhi)
(NAAC Accredited & ISO 9001:2015 Certified Institution)
S NH 206 (B.H. Road), Gubbi, Tumkur — 572 216. Karnataka

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Vision

To create globally competent Electronics and Communication Engineering

professionals with ethical and moral values for the betterment of the society

Mission
To nurture the technical/professional/engineering and entrepreneurial skills for

overall self and societal upliftment through co-curricular and extra-curricular events.

To orient the Faculty/Student community towards the hlgher education, research and

development activities. \Q/

./
To create the Centres of Excellence in t,hé;tﬁld of electronics and communication in
collaboration with industries/UniQ@ities by training the faculty through latest

technologies. QO

L 3

To impart quality tec@éf education in the field of electronics and communication

engineering to meet over the current/future global industry requirements.
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Program Objectives (PO’s)

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

2. 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.

3. 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.

4. Conduct investigations of complex problems: Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of q@and synthesis of the information to
provide valid conclusions. \\/ 4

5. Modern tool usage: Create, select, and apply approprj{té\te?chniques, resources, and modern engineering
and IT tools including prediction and modeling to co@@ex engineering activities with an understanding of
the limitations. !

6. The engineer and society: Apply reasq iggAnformed by the contextual knowledge to assess societal,
health, safety, legal and cultural issggs{y?the consequent responsibilities relevant to the professional
engineering practice. {\;j

7. 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.

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

9. Individual and team work: Function effectively as an individual, and as a member or leader in diverse
teams, and in multidisciplinary settings.

10. 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.

11. 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.

12. 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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Program Educational Objectives (PEO’s)

After four Years of Graduation, our graduates are able to:

® Provide technical solutions to real world problems in the areas of electronics and

communication by developing suitable systems.
® Pursue engineering career in Industry and/or pursue higher education and research.
® Acquire and follow best professional and ethical practices in Industry and Society.

¢ Communicate effectively and have the ability to work in te@@nd to lead the team.

)
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Program Specific Outcomes (PSQO’s)

At the time of graduation, our graduates ;{e%BIe to:

Q

e PSO1: Build Analog and Di’Q/TéI/EIectronic systems for Multimedia Applications,

&

VLSl and Em e&d@d Systems in Interdisciplinary Research / Development.

e PSO2: Design and Develop Communication Systems as per Real Time

Applications and Current Trends.
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NEP, Outcome Based Education (OBE) and Choice Based Credit System (CBCYS)
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SEMESTER - 111
ANALOG AND DIGITAL SYSTEMS DESIGN LABORATORY
Laboratory Code BECL305 CIE Marks 50
Number of Lecture 0:0:2:0 \JSEE Marks 50
Hours/Week Koo
RBT Level L1,L2 L3 \QO Exam Hours 03

CREDITS -0~

Laboratory EXperiments
N
\J

V4
1. Design and set up the BJT common er(@tte\ voltage amplifier with and without feedback and
determine the gain- bandwidth pr@ , input and output impedances.

2. Design and set-up BJT/FET
. . . N/ _
a. i) Colpitts Oscnlatcﬁ,,n) Crystal Oscillator

3. Design and set up the circuits using op amp:

a. 1) Adder, ii) Integrator, iii) Differentiator and iv) Comparator

4. Design 4-bit R — 2R Op-Amp Digital to Analog Converter for (i) a 4-bit binary input using toggle

switches (ii) by generating digital inputs using mod16.

5. Design and implement

a. Half Adder & Full Adder using basic gates and NAND gates,
b. Half subtractor & Full subtractor using NAND gates,
I. (c) 4-variable function using IC74151 (8:1MUX).

6. Realize

a. Binary to Gray code conversion & vice-versa (1C74139),

b. (ii) BCD to Excess-3 code conversion and vice versa

7. Realize using NAND Gates:
a. Master-Slave JK Flip-Flop, ii) D Flip-Flop and iii) T Flip-Flop




i. Realize the shift registers using 1C7474/7495:
b. (i) SISO (ii) SIPO (iii) PISO (iv) PIPO (v) Ring counter and (vi) Johnson counter.

Realize
i. Design Mod — N Synchronous Up Counter & Down Counter using 7476 JK
Flip-flop
ii. Mod-N Counter using IC7490/ 7476

iii. Synchronous counter using 1C74192

Demonstration Experiments

Design and test the following using 555 timer

i) Monostable Multivibrator
i) Astable Multivibrator

10.

Design and Test the second order Active Filters and plot the frequency response,

i) Low pass Filter

i) High pass Filter AN
11. Design and Test a Regulated Power supply \Q;O
12. Design and test an audio amplifier by connecting{a'%’?:rophone input and observe the output
using a loudspeaker. L ’\\M/
Conduct of Practical Examination: '&l\“}

All laboratory experiments are to b i%luded for practical examination.
N
Students are allowed to pick ope periment from the lot.
Strictly follow the instruct'dﬁi:s}agprinted on the cover page of answer script for breakup of
marks.

Change of experiment is allowed only once and Marks allotted to the procedure part to be

made zero.
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Department of Electronics and Communication Engineering

ANALOG AND DIGITAL ELECTRONICS LABORATORY:
Course Objectives and Outcomes

COURSE OBJECTIVES:
The main objectives of this lab are,

1. Understand the electronic circuit schematic and its working
2. Realize and test amplifier and oscillator circuits for the given specifications
3. Realize the op amp circuits for the applications skz@a's DAC, implement mathematical

Functions and precision rectifiers. }\,

4. Design and test the combinational and seqqeh‘tfal logic circuits for their functionalities.

5. Use the suitable ICs based on the spedﬁi,c\ations and functions.

P |
COURSE OUTCOMES: <<

Q

After completing this course t@egiudent could be able to:

1. Design and analyze the BJT/FET amplifier and oscillator circuits.

2. Design and test Opamp circuits to realize the mathematical computations, DAC and
precision rectifiers.

3. Design and test the combinational logic circuits for the given specifications.

4. Test the sequential logic circuits for the given functionality.

5. Demonstrate the basic circuit experiments using 555 timer.




‘Instructions to the Candidates’

Student should come with thorough preparation for the experiment to be conducted.

Student should take prior permission from the concerned faculty before availing the
leave.

Student should come with proper dress code and to be present on time in the
laboratory.

Student will not be permitted to attend the laboratory unless they bring the practical
record fully completed in all respects pertaining to the experiment conducted in the
previous class.

\
¥

Student will not be permitted to atterx(fhé' laboratory unless they bring the
observation book fully completed in a(lmj}spects pertaining to the experiment to be

y
&

Experiment should be sta(te conducting only after the staff-in-charge has checked
L 3
the circuit diagram. </\‘/

conducted in present class.

All the calculations should be made in the observation book. Specimen calculations
for one set of readings have to be shown in the practical record.

Wherever graphs to be drawn, A-4 size graphs only should be used and the same
should be firmly attached in the practical record.

Practical record and observation book should be neatly maintained.

Student should obtain the signature of the staff-in-charge in the observation book after
completing each experiment.

Theory related to each experiment should be written in the practical record before
procedure in your own words with appropriate references.
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Experiment No. 1 Date:

COMMON-EMITTER AMPLIFIER

AlIM:

To design and set up the common emitter amplifier under voltage divider bias with and without
feedback and determine the input/output impedance and gain bandwidth product from its
frequency response.

COMPONENTS REQUIRED:
Transistor SL 100, Resistors, Capacitor, Power supply, CRO, etc.

DESIGN:

If Q point is not given (# Q2), then assume a suitable value, say: (Vce, Ic) = (5V, 5mA).
For SL-100, p =100. Let Vcc = 10V Q)\
N

Re: N
Vre =Vce /10 =10V/10 = 1V ,\\/

i.e. lERe =1V ~\

Re=1/le =1/lc Sincele=Ic ' \/

Therefore, Re = 1/5mA = 200Q. Choose %\&2209) as standard value

Rc: <>

_ _ A
Applying KVL in CE loop, we Q%/ve,}
Vee — IcRc —Vee —Vre =0

IcRc =Vcc—Vce—VrRe=10-5-1, IcRc =4V

Therefore Rc =4/ 1c =4 /5mA =800Q . Choose Rc = 820Q as std value

Ri:

From the above biasing circuit we have

Ve=Vee+ Vre =0.7+1=17V (Vee = 0.7V for Si)
We have Ic = Is So, Is = 50pA

Assume 10Ig flows through Ry
Therefore Rt =Vecc—Ve /101g =(10-1.7) /(10 x 50pA) = 16.6KQ.
Choose R = 18 KQ as Std value

Dept. of ECE, CIT, Gubbi Page 1
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R2:
R2 =Vg/ 9lg = 1.7/ (9x504A) =3.77 KQ choose R2 = 4.7 KQ as standard value

CE: [Bypass capacitor]

Let Xce = Re/10; 1/ 2afCe = Re/ 10 therefore Ce = 10/ 2nfRe

At f = 100KHz, we have Ce =10/ 2 x3.14 x 100 x 220 = 72.34 uF
Choose Ce = 100uF as Std value

Choose C1 = C2 =0.1 uF => coupling capacitors

CIRCUIT DIAGRAM:

+Vece 10V

?—LJ‘?
R1 § § RC -

5
(7]
(D=
W
[DV
m
s
C‘;
)\
25
L
2

To measure Z; :

DRB RC Coupled | il;
i Vo
vi Amplifier \lf

) Q§ RC Coupled )
Vi Amplifier DRB YLO

To measure Zp :

Dept. of ECE, CIT, Gubbi Page 2
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Frequency Response:

A

Avindb e

v

h FinHz —* f
f, —Lower cut off frequencPW=(f2-f1) Hz
f, —Upper cutoff frequency
Av —Voltage gain
Av —Voltage gain at mid band
fo—f1 — Bandwidth of the amplifier

N
TABULAR COLUMN: \Qg)
z'"\./
(»
Input voltage Vin (p-p) = ......... A \/
Frequency | Output | Voltage gain é';n; ) .
. =20 log(Vo/Vi
(H2) ERV | Vovi) oVorvY
&
<>V
P
PROCEDURE: Sudf

1.  Make the connections as shown in the figure.

2. Tofind Q point set Vcc = 10V and without applying the input signal (Vin = 0V) measure
the DC voltage using CRO at the collector V¢ and emitter Ve with respect to ground.

3. Keep the input signal amplitude slightly less than maximum signal handling capacity. (Max
signal handling Capacity is the input voltage at which output gets clipped).

4.  Vary the frequency and note down the output up to 1 MHz.

4.  Plot the frequency response on semi log sheet.

CE amplifier with feedback

» Remove the bypass capacitor Ce. This is a negative feedback circuit.
» Repeat the above procedure.

Dept. of ECE, CIT, Gubbi Page 3
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To find frequency response:

1.

4.

Connect the AC source. Keeping the frequency of the AC source in mid band region (say
10 kHz) adjust the amplitude to get the distortion less output. Note down the amplitude of
the input signal.

Keeping the input amplitude constant, Vary the frequency in suitable steps and note down
the corresponding output amplitude.

Calculate Av and gain in decibels. Plot a graph of frequency Vs gain in dB. From the
graph calculate f., fy and bandwidth.

Calculate figure of merit.

To find the input impedance (Zi) :

1.
2.

To find the output impedance (Zo) "

Connections are made as shown in the diagram.
Keeping the DRB in its minimum position, apply inp @al at mid band frequency (say

3

10 kHz) and adjust the amplitude of the input mgnsl\j get distortion less output. Note
down the output amplitude. ,\\"/
Vary the DRB until the output amplitude Qé&)mes half of its previous value. The
corresponding DRB value gives th(eé'gp/%t impedance.

QO
&

Connections are made as shown in the diagram.

Keeping the DRB in its maximum position, apply input signal at mid band frequency (say
10 kHz) and adjust the amplitude of the input signal to get distortion less output. Note
down the output amplitude.

Vary the DRB until the output amplitude becomes half of its previous value. The

corresponding DRB value gives the output impedance.

RESULT:

Dept. of ECE, CIT, Gubbi Page 4
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Experiment No. 2 Date:

COLPITTS AND CRYSTAL OSCILLATORS

AlIM:
To design and setup the following tuned oscillator circuits using BJT, and determine the
frequency of oscillation. (a). Colpitts Oscillator (b) Crystal Oscillator

APPARATUS:
Resistors, Transistor SL100, 1KQ Pot, Capacitor, Inductance Box, CRO, Power supply

(A). COLLPITT’S OSCILLATOR

DESIGN:
If Q point is not given (# Q2), then assume a suitable value say (Vce, Ic) = (5V, 5mA)

For SL-100, =100 Let Vcc =10V Q}\
N
/'"/‘}./

RE:
Vre =Vce /10 =10V/10 = 1V. i.e. IERe =1V /\\/
Re =1/l =1/Ic Since lg = Ic 7~

Therefore, Re = 1/5mA = 200Q. Choose Re sQ\Z(\)L'f as standard value
N

Re: (<i<

Applying KVVL in CE loop, we haVﬁQ/)c —lcRc—Vce—-Vre=0
Ic Rc =Vece — Vee — Vre =10 #5571, IcRc = 4V
Therefore Rc =4/ I1C =4 /5mA™ 800Q .Choose Rc = 820Q2 as std value

Ri:

From the above biasing circuit we have Vg = Vge + VrRe = 0.7+ 1 =17V (Vee = 0.7V)
We have Ic = Is So, Iz = 50pA

Assume 10Ig flows through Ry

Therefore Rt =Vcc—-Ve /101g =(10-1.7) /(10 x 50pA) = 16.6KQ.

Choose R = 18 KQ as Std value

Ra2:
R2 =Vg/9lg = 1.7/ (9x50pA) =3.77 KQ choose R2 = 4.7 KQ as std value

Let Xce =Reg /10 ; 1/ 2xafCe = Re/ 10 therefore Ce = 10/ 2nfRe
At f = 100KHz, we have Ce =10/ 2 x3.14 x 100 x 220 = 72.34 uF

Dept. of ECE, CIT, Gubbi
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Choose Ce = 100uF as Std value

Assume C1 = 0.01puF, C2 = 0.01pF, f=100 KHz

1 here C= GG, L =500uH
2n+/LC C,+GC,
CIRCUIT DIAGRAM:
+Too

1k
Ceil LJ Vo
1| a1

PROCEDURE: <><</\

1. Make the connections as s éwh in the figures

2. Check the DC bias conditien of amplifier

3. Set the value of inductor and capacitor for designed frequency after connecting the tank
circuit.

4. Adjust CRO to get proper output.

5. Measure the amplitude and frequency of the signal.

RESULT:
Peak to peak voltage of Colpitt’s oscillator =
Frequency as measured in Colpitt’s oscillator =

Dept. of ECE, CIT, Gubbi Page 6
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(B). CRYSTAL OSCILLATOR

AlIM:
To design and setup the crystal oscillator and determine the frequency of oscillation

APPARATUS:
Transistor SL 100, Resistors 27K, 4.7K, 1K, 270Q, Capacitors 0.47uF, 47uF
Crystal, Power Supply, CRO

CIRCUIT DIAGRAM:

Vo

DESIGN:
If Q point is not given (# Q2), then assume a suitable value say (Vce, Ic) = (5V, bmA)
For SL-100, =100 Let Vcc =10V

RE:

Vgre = Vcc /10 =10V/10 = 1V. ie. lgRe=1V

Re =1/l = 1/lc Since lg = Ic

Therefore, Re = 1/5mA = 200Q. Choose Re =220Q as standard value

Rc:
Applying KVL in CE loop, we have, Vcc — IcRc —Vce—Vre =0
Ic Rc =Vcec —Vee—Vre =10-5-1, IcRc =4V

Dept. of ECE, CIT, Gubbi Page 7
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Therefore Rc=4/1C =4 /5mA = 800Q .Choose Rc = 820Q2 as std value

Ri:

From the above biasing circuit we have Vg = Ve + VRe = 0.7 + 1 = 1.7V (Ve = 0.7V)
We have Ic = Is So, Iz = 50pA

Assume 10Ig flows through Ry

Therefore Rt =Vcc—Ve /101g =(10-1.7) /(10 x 50pA) = 16.6KQ.

Choose R1 = 18 KQ as Std value

R2:

R2 =Ve/ Qlg = 1.7/ (9x50pA) = 3.77 KQ choose Rz = 4.7 KQ as std value
Let Xce = Re /10 ; 1/ 2nfCe = Re / 10 therefore Ce = 10/ 2nfRe

At f=100KHz, we have Ce =10/ 2 x3.14 x 100 x 220 = 72.34 uF
Choose Ce = 100uF as Std value

Choose C1 = C2 =0.1 uF => coupling capacitors Q)\
PROCEDURE: \Q)
1. Rig up the circuit as shown in the circuit diagram. \, A
2. Adjust CRO to obtain proper sinusoidal output'yv@eform
3. Measure frequency of oscillations and com9<é~v9|th designed value.

&

RESULT: <>
Theoretical frequency = :'\w/g/
Practical frequency = Q/
Amplitude =

Dept. of ECE, CIT, Gubbi Page 8



BECL305: Analog and Digital Systems Design Laboratory 2024-25

Experiment No. 3(a) Date:

SUMMING AMPLIFIER

AIM: To design Summing Amplifier (Adder) using Op-Amp

APPARATUS:
Name Description | Qty
Op Amp MAT741 1
Resistors 1 KQ 3
DC Power Supply | - 3

CIRCUIT DIAGRAM:

"4
DESIGN: {Q/

N/
Vo= —(V1i/R1+ V2/R2) Q/
Let R1 = R, = Rr = 1kQ

PROCEDURE:
1. Rig up the circuit as shown in figure.
2. Apply input V1=0.5V and VV2=0.5V
3. Measure the output using multimeter and compare it with theoretical value.
4. Apply different values of V1 and V2 and note down the output.

RESULT:
SI No Input V1 (V) Input V> (V) Theoretical Practical
output(V) output(V)
1
2
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Experiment No. 3 (b)
INTEGRATOR
AIM: To design Integrator using Op-Amp
APPARATUS:
Name Description | Qty
Op Amp HAT741 1
Resistors 100 KO L
10 KQ 1
Capacitor 0.01 pF 1
AFO - 1
CRO - 1 Q}’\
DC Power Supply | - 1 Q)
CIRCUIT DIAGRAM: ,\
o\
, \J
c
11
]
R1
—AAA— ‘ Vo
V1
C@ﬂcHz
0.5V +12V
Dept. of ECE, CIT, Gubbi Page 10
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DESIGN: ;
V=1/R 'V dt

0 1 Jy in
For an Integrator, R1C > T, R1C = 10T
Assume C= 0.01pF and T= 1ms then compute R1
Gain limiting can be produced by shunting the integrator capacitor with a resistor

This resistor sets the upper limit voltage gain to Amax=— Re

R1
Choose Rr= 10 R1 then Rr= 100 kQ

Critical frequency is that frequency above which the circuit act like an integrator and it is given
1
by fIOW: .

2nRFC

PROCEDURE:
1. Rig up the circuit as shown in figure.
2. Apply the input Square wave of 0.5 V, 1KHz \\
3. Observe the output on CRO Q)Q)

)
EXPECTED WAVEFORMS: £ O

vik

+0.5v

~Y

-0.5v

Vo

JANIAN
VARV

~Y
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Experiment No. 3 (c)

DIFFERENTIATOR

AlIM:
To design Differentiator using Op-Amp

APPARATUS:
Name Description | Qty
Op Amp HAT741 1
Resistors 100 © !
5KQ 1
. 0.01 pF 1
r
Capacito 1nF 1
AFO - 1
CRO - 1
DC Power Supply | - 1 Q)Q)\
RN
CIRCUIT DIAGRAM: &
A
o CF
11
A
R1 ‘I-"I
[ YVV 1
v
@) 1kHz
0.5V
DESIGN: .
V==RC'V
0 fode T
For an Differentiator, R C KT, R C = _
f f 10

Assume C=0.01pF and T= 1ms, compute Rt
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Assume gain A=50, compute Ry

FricH = . Where Fuicn is the highest frequency for differentiator .

ZTL'Rfo
Hence choose Cs= 1nF

PROCEDURE:
1. Rig up the circuit as shown in figure.

2. Apply the input Square wave of 0.5 V, 1KHz
3. Observe the output on CRO

EXPECTED WAVEFORMS:
vi 4
+0.5v
>
t
-0.5v
A
Vo

Dept. of ECE, CIT, Gubbi Page 13
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Experiment No. 3 (d)

COMPARATOR
AIM:

To test Comparator using Op-amp

APPARATUS:
Name Description | Qty
Op Amp MAT741 1
AFO - 1
CRO - 1
DC Power Supply | - 2
a) Comparator
CIRCUIT DIAGRAM: QJ’\
_Q\'
2 7
741 O
vin @ —L—_:_L
T 2V a
-12V

EXPECTED WAVEFORMS

+Vsatd.

-V sat e
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PROCEDURE:
1. Connect the circuit as shown in the figure
2. Apply the supply voltages of +15V to pin 7 and -15V to pin 4 of IC 741 respectively.
3. Set the reference voltage as 2V DC.
4. Apply sine wave of 10Vp-p with1KHz frequency from the function generator as Vi.
5. Check the output in CRO and calculate the amplitude of the output wave form.
6. Compare the output wave form amplitude with input signal amplitude.

RESULT:
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Experiment No. 4

R-2R DAC USING OP-AMP

AIM: To Design 4 bit R-2R Op-Amp DAC using 4 bit binary input from toggle switches

Apparatus Required:

Si,'_ Particulars Specification Quantity
1. [IC HA741 01

2. | Resistors As per design -

3. | Multimeter - 01

4. | Base board + connecting wires 01 Set

' B\
Procedure: \Q;%)

4.

Check the components/Equipments for thej&vé;’riiag condition.

Connections are made as shown in the ca\'rwc?}wt diagram-6.

Digital input data is given at D3, D ’izl, DO and corresponding analog output
voltage Vo is measured using vo@}l ter.

Tabulate the readings & p@@graph of Vin VIs Vo.
P

Note: @./

D0.D1.D2 & D3 are binary input.

Vo is the analog output.

Binary input Di (i = 0 to 3) can be made ‘0’ by connecting the i/p to ground. It can
be made ‘1’ by connecting to -5 V.

Logic 0- OV
Logicl- +5V
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Observation:

Decimal Binary Inputs Analog O/P Vo(volts) Analog O/P
Value Theoretical values Vo(volts) Practical
Ds | D2 | D1 | Do values
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 |0 |0 |O N\
K%
9 1 o |o |1 N,
10 1 |0 1 |0 A
11 1 o |1 |1 <')<§
12 1 1 0 0 /(\
13 1 |1 |0 |1 {(?
14 1 1 1 0
15 1 1 1 1 <:>
er/
&’
Circuit diagram:
R R R
A ! ANV Wv
10kQ 54kQ 5.1kQ
FN - R
- 10k 1
D0 D1 D2 D3
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Design Specification:

Design 4 bit R-2R DAC for an output voltage, Vo = 5V, when the input is

(10)q [i-e., (2010)y].

D3 D2 D1 Do

(10)w0=(1 0 1 0):2

Therefore D: =1 (MSB), D:=0.D;=1.D;=0(LSB)

Va
Av=—== Vo = A4v. 171
i
R.»Vre
Vo = (1 ——‘) T (Do +2D1 +4D2 + 8D3)
rA) 16

Assume REF=10kQ, Vref=3V

RA=161<€3'7

EXPECTED WAVEFORM:

Analog output r_r_r—r_[

RESULT:

Dept. of ECE, CIT, Gubbi Page 18
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b) To Design 4 bit R-2R Op-Amp DAC by generating digital inputs using mod16

Rr
R R R
AVAYAVE SAVAYAY N
—0
2R 2R 2R 2R 2R \“ET
A B C D
12 g 3 11

Y

4-bit Ripple Counter
R, R. GMND

EEER

] QA QB QE QD
CLKe 741893 5
UL o

fiu — = CLK,

N\
R=5kohm @Q}

- /M
Observation: {

INPUT Binary Inputs Analog O/P Vo(ye /\ Analog O/P
Theoretical v Vo(volts) Practical

O& values
aa
S
)

4

O
w
S
©
O
o

CLK
CLK
CLK
CLK
CLK
CLK
CLK
CLK
CLK
CLK
CLK
CLK
CLK
CLK
CLK
CLK

AN

||l rRr|lr|lolo|lo|lo|lo|o|o| o
PrlrPr|lrRr|rr|lo|lo|lo|lo|r|lr|rRr|r|lo|lolo| o
mr|lrr|lo|lo|lr|lrr|lo|lo|r|lr|lo|lo|lr|rr|lo|o
r|lo|lr|lo|lr|o|lr|o|lr|o|lr|lo|lr|lo|r]|o
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Procedure:

=

Check the components/Equipments for their working condition.

Connections are made as shown in the circuit diagram.

3. The clock pulse is applies to the 4-bit ripple counter the digital outputs are generated in terms of D3,
D2, D1, DO Corresponding analog output voltage Vo is measured using voltmeter.

4. Tabulate the readings & plot the graph of vin V/S vo.

no
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Experiment No: 5 Date:

ADDERS AND SUBTRACTORS

Aim: (i) To realize half/full adder using Logic gates & NAND gates

(i) To realize half/full Subtractor using Logic gates & NAND gates
Components Required: IC 7408, IC 7432, IC 7486, IC 7404, 1C 7400,
Patch cords
Theory:

Half-Adder: A combinational logic circuit that performs the addition of two
data bits, A and B, is called a half-adder. Addition will result in two output bits;
one of which is the sum bit S, and the other is the carry bit, C. The Boolean

)

c=ABD
N\

Full-Adder: The half-adder does not take tﬁ‘e?f:arry bit from its previous stage

functions describing the half-adder are: S=A ¢ B Q/\

into account. This carry bit from its Qte\)'vious stage is called carry-in bit. A
combinational logic circuit that add ’fwo data bits, A and B, and a carry-in bit,
Cin , is called a full-adder. The B

&

(<>~" C=AB+Ci (Ao B)

n functions describing the full-adder are:
S=A@BaCi

Half Subtractor: Subtracting a single-bit binary value B from another A (i.e.
A-B) produces a difference bit D and a borrow out bit Br. This operation is
called half subtraction and the circuit to realize it is called a half subtractor. The
Boolean functions describing the half-Subtractor are:

D=AoB

Br = A’.B
Full Subtractor: Subtracting two single-bit binary values, B, Cin from asingle-
bit value A produces a difference bit D and a borrow out Br bit. This is called

full subtraction. The Boolean functions describing the full- subtractor

are:
D=Aa&B® Ci
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Br= A’.B + A’.Cin + B.Cis

Half Adder
Truth Table:
Al B|S| C
0] 0j0| O
O 1{1| 0
1/ 0[{ 1| O
1 1{ 0| 1
S=A&eB
C=AB

Realization of Half Adder:

vy
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= w AR

1. Full Adder

Truth Table: ,»Q/

>
w

RlR|r|~lolololo
RlR|o|lolr|r|lolo
r—xon—\opopog
Rlo|o|lr|o|r|~r|loln
Rl R|lolrlololo|

@® B @ Cin
.B+ Cin (A + B)

wm
n ol
> >
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Realization of Full Adder:

A3
B——oj- | S

Cin

Cout

AN
Using logic gates Q)Q)
A

: [ P—)
s 1T pf 1 P
>

Using NAND gates
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3. Half Subtractor:

Truth Table:
A |B| D|Br
0[0] 0|0
O|1(1]1
110( 10
111(0(0
D=Aa¢B
Br=AB

Realization of Half Subtractor:

8 DIFF @Q}\

BORROW

Using Logic Gates <§</

0%

Using NAND Gates <</
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DIFFERENCE

BORROW

) 6\./
Full Subtractor: Q/Q&

Truth Table: Q/Q

Fad
A |B | cin| S4Br
010 0 |0] O
0 1|0 1 |11
0|1 0 |1]1
0|1 1 (0] 1
110 0 |1]0
1 (0 1 (0| O
1 (1 0 |0] O
1 (1 1 |11

D=A®Ba& Cin
Br=A’.B+ A’.Ci, + B.Ciy

Dept. of ECE, CIT, Gubbi
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Realization of Full Subtractor: Using
Basic
gates
<b\ Using
Basic gates \)%
(§
VIR
\ 5. R
sl ety )
7400 \o X T oo_L )
i { l:
a 8" : s
7400 y 7400 N
, 7400 }, 7400
LIRS
D 7400 7400 N
Cin’ }) .
7400
Using NAND gates
Dept. of ECE, CIT, Gubbi Page 27
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REALIZATION OF 4 VARIABLE FUNCTIONS USING IC 74151

Aim: To design and set up the following circuit using 4 variable function
using IC 74151 (8:1 MUX)

Components Required: 1IC74151, Patch Cords & IC Trainer Kit.
Theory:

Multiplexers are very useful components in digital systems. They transfer
a large number of information units over a smaller number of channels, (usually
one channel) under the control of selection signals.

Multiplexer means many to one. A multiplexer is a CII’CUIt with many inputs but
only one output. By using control signals (select Ij éé)we can select any input to
the output. Multiplexer is also called as da;a\gg)ctor because the output bit
depends on the input data bit that is selected\\l'ﬁe general multiplexer circuit has
2n input signals, n control/select agnals@ 1 output signal.

4 Variable function using I1C 74151: Q

Y = F(A,B,C,D) = ¥m(0,1,2,7, (.{4,15

{M
Q\w}
V4

D —-Dc +VFC
——q
= EN D, D, D, D D, D; D, D,
Input A So
loai 74151 MUX
ogl‘c B S,
variables
¢ S,
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Truth Table
ABC 000 | 001 ( 010 | O11 | 100 | 101 | 110 | 111
D=0 1 1 0 0 1 0 0 1
D=1 1 0 0 1 1 0 0 1
v 1 | D | o D 1 0 0 1
8:1 MUX Dn=1D1=-ED2=DD3=DD4=1D5=OD5=DD7=1
Data Input

Procedure for Half Adder, Full Adder, Half Subtract & Full Subtractor:

1. Verify that the gates are working. \3

2. Make the connections as per the o(&ut diagram for the half adder
circuit, on the trainer Kit.

3. Switch on the VCC power @Iy and apply the various combinationsof
the inputs according to th éﬁbectlve truth tables.
4. Verify that the outpu;sé\; according to the expected results.

5. Repeat the procedlﬁ/for the full adder circuit, the half subtractorand
full subtractor circuits.

6. Verify that the sum/difference and carry/borrow bits are according tothe
expected values.

Procedure for 8:1 MUX:
1. For the given expression, a truth table is to be written.
An expression in SOP format is to be written.

The connection is made according to the obtained expression.

s W N

The truth table is verified for that particular expression.

Result:
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Experiment No: 6 Date:
(a) Binary to Gray code conversion and Vice-versa (IC 74139)
(b) BCD to Excess-3 code conversion and vice versa

Binary to Gray Conversion

Truth Table:

Binary Inputs Gray Outputs
B3| B2|B1|B0| G3| G2 | G1 | GO
ol ol o o] o 0 0 0
ol ol of 1] o 0 0 1
ol ol 1] o] o 0 1 1
ol o 1| 1] o 0 |~ 0
ol 1| of o] o ,—1\‘ \<<’”)V1 0
ol 1ol 1] o[l | 1 1
of 1] 1] o py1 0 1
ol 1] 1 1/2& 0 1 0 0
11 0] o0 <-§9/ 1 1 0 0
e

\

1 o<<'/ 1| 1] 1 1 1 0
1l 1o o] 1 0 1 0
1]l 1o 1] 1 0 1 1
1]l 1] 1] o] 1 0 0 1
11| 2] 2| 1 0 0 0
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(i) Realization using74139:

1Yy
1Y,
GHND o —
m iv. Gy
_ =5
16 -~ 1Y
B,
B,
L1}
7Y, G,
GHD Fag] —
p— b 3
26 —
[~ T'I";
B, L
1¥4
1¥, Ga
[ag} ::
GHD ﬂ 1Y,
— b 3 —
16 - 1,
G;
B,

Dept. of ECE, CIT, Gubbi

Page 31



2023-24

BECL305: Analog and Digital Systems Design Laboratory

Gray to Binary Conversion:

Truth Table:

o
[ —A |lo |+ |lo|d o |«
1Z]
>
.m.m ol|lo|d|d|o|lo |« [«
-]
o &
WJW_ MVWWOOllll
g )
E '0~
m 1/®\\x4_vllll
@ 110&@\110
) /V
- N7
W.n1._v_ OlllW“\ o
= 1L
> e -
o —A |+ |+ |o |o |o
- O
O
™ A A | |A | | |
O

Page 32
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Realization using 74139:

1Y,
1Y,
GHD i —
! 1Y, By
—_— Lo
=t —
1G 1Y,
Gg
7Y,
2Y, B,
GHD o
m 2Y: -
2G 4
7Y,
Gy
1Y,
1Y, B
m —
GHD 2 1Y. I
— Lo
I
1G 1Y,
G;
Bs
Gs
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BCD TO EXCESS-3 CODE CONVERTERS & VICEVERSA

Aim: To design and realize the following using 1IC7483.
(i) BCDtoExcess-3Code
(i) Excess-3toBCDCode.
Components Required: 1IC7483 ,1C7486, Patch Cords & IC Trainer Kit.

Theory:

Code converter is a combinational circuit that translates the input code
word into a new corresponding word. The excess-3 code digits obtained by
adding three to the corresponding BCD digit. To Construct aBCD-to-excess-3-
code converter with a 4-bit adder feed BCD code to the 4-bit adder as the first

operand and then feed constant3 as the second operand. The output is the

corresponding excess-3code. Q)\
To make it work as aexcess-3 to BCD convertgr\ 'feed excess-3code as the first
operand and then feed 2's complement of 3 é:s.ﬁ?r{e second operand .The output is
the BCD code. ,»6
(i) BCDtoExcess-SCeré&
Truth Table:(.,\f
BCDcl,n;%ts Excess3 outputs

B3 [B2))"B1|B0| E3 | E2 | E1]| EO

o Me|o[o] oo |1]1

0 0| O 1 0 1 0 0

0 0 1] 0 0 1 0 1

0 0 1 1 0 1 1 0

0 1 0|0 0 1 1 1

0 1 0 1 1 0 0 0

0 1 1] 0 1 0 0 1

0 1 1 1 1 0 1 0

1 O] 0] O 1 0 1 1

1 0| O 1 1 1 0 0
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Circuit:
GND Jvcc
B3 B2 Bl—* Ro
4 5 o
| i i l Cin=0
A3 A2 Al ZlLOt r T R
1 3 8 10 16 4 7 i Kl
vce —5
7483
13
GND —12
14 152 6 9
Cout 53 s2 sl s0
&\J
(i) Excess-3-codetoBCD: (<?
Truth Table: <>
-
E s-3lnputs BCD Outputs
E3|E2  E1| EO | B3| B2 | B1| BO
0|01 1 0 0 0| 0
0| 1] 0 0 0 0 0| 1
0| 1] 0 1 0 0 110
0 1 1 0 0 0 1 1
0 1 1 1 0 1 0 0
1 0 0 0 0 1 0 1
1 0 0 1 0 1 1 0
1 0 1 0 0 1 1 1
1 0 1 1 1 0 0 0
1 1 0 0 1 0 0 1

Dept. of ECE, CIT, Gubbi
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Circuit:

GND Ivcc

B3 B2 B1 o
. i i i Cin=1

| a8 e gt |

A3 A2 Al AD : :

1 3 8 10 1o 4 7 = L3 i
vce —5
7483
13
GND —12
14 152 & 9
Cout S3 52 81 SO\/
A

Procedure for BCD to Excess-3: ,&{\)

1. Check all the components for tt@'/ working.
2. Insert the appropriate IC in e IC base.

3. Make connections as s%fg;\ In the circuit diagram.
4. Apply BCD code as first’operand (A) and binary3 as second operand (B )and

Cin=0 for Realizing BCD-to-Excess-3-code:

Procedure for Excess-3 to BCD:

1. Check all the components for their working.
2. Insert the appropriate IC into the IC base.

3. Make connections as shown in the circuit diagram..
4. Apply BCD code as first operand (A) and binary3 as second operand (B )and
Cin=0 for Realizing BCD-to-Excess-3-code:

Result:
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ExperimentNo : 7 Date:
FLIPFLOPS

Aim: To realize the following Flip Flops using NAND gates: Master slave JK, D
and T Flip-flops.

Components required: 1C7410, 1IC7400, PatchCords

Theory:

A flip-flop is a circuit that has two stable states and can be used to
store state information. A flip-flop is a bi stable multivibrator. The circuit
can be made to change state by signals applied to one or more control
inputs and will have one or two outputs. It is the\basic storage element in

N\
sequential logic. Flip-flops and latches are a @g;mental building block of
digital electronics systems used in computefs; communications, and many

other types of systems. AN
\J
A

A flip—flop is a “bit bucké%’; it holds a single binary bit .Flip flops
are actually an application @gic gates. With the help of Boolean logic
we can create memory%;{t;b hem. Flip flops can also be considered as the

n

most basic idea of a Random Access Memory [RAM].

The most commonly use application of flip flops is in the

implementation of a feedback circuit . As a memory relies on the feedback
concept, flipflops can be used to design it.
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J-K MASTER FLIPFLOP:

Truth Table:

o Cleas J K Clock Qi1 Q.41 Status
0 1 X X X 1 0 Set
1 0 X X X 0 1 Reset
1 1 0 0 JL Q. Q, | No Change
1 1 0 1 JL 0 1 Reset
1 1 1 0 I 1 0 Set
1 1 1 1 JL Q. Q. Toggle

Circuit:
Pr
| 7410 7410
T ] }C ]” 7400
| 7400 o0
e
o
Clock Pulze
| 7400 5]
] ( 7400 R
o 740 7410 |
K -+
_ &
Clr
[ 7410 B
L]
D-FLIPFLOP:

Truth Table:

Preset Clear D Clock Qui1 Q.41
1 1 0 sFl. 0 1
1 1 1 Il 1 0
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Circuit:
Pr
A %
& M0 L. | 7410
i = 7400
2 7400 $i
7410 |
| 7400 (]
| | 7400 &
, M0 V| 40 _
ﬁ{
Clock Pulse
o ] 0 4
Ll
T—_FLIPFLOP:
¥
TruthTable: Q/
Preset Clear T Clock Q41 Qni1
1 1 0 JE Qn Qn
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Circuit:
Pr
| T
7410 410
W 7400
| 7400 00
=1
| 7400 7]
] 7400 i
7410 410 _
B &
Clr
Clock Pulse
o 170 1, |
B
Procedure: &\"”

1. Make the connections as shov(tjgﬁ the circuit diagrams.

2. Apply inputs as shown igfﬁ(e’truth tables,
3. Check the outputs of tﬁ@circuits ;verify that the ymatch with the truth tables.

Result:
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SHIFT REGISTERS

Aim: To study IC74S95, and the realization of Shift left, Shift right, SIPO,
SISO, PISO, PIPO operations using the same.

Components required:1C7495,patchcords etc.
Theory:
« A shift register is a group of flip-flops (typically4 or 8) that are arranged so

that the values stored in the flip-flops are shifted from one flip-flop to the
next for every clock.

« Shift registers are used extensively in logic circuits to control digital displays.

+ A classic example is numbers being typed into a calculator. As the
numbers are entered, the digits shift to the left one position. This shifting
is controlled by a shift register. Q)Q;,\

)

Serial In / Serial Qut Dataln -Data Out
Left-to-Right
Right-to-Left

Serial In / Serial Out Data Out

Data In

Parallel In / Serial Out

. | ——
Serial In / Parallel Out Dataln -
\ )

Y
Data Out

Data Out

Dept. of ECE, CIT, Gubbi

Page 41



BECL305: Analog and Digital Systems Design Laboratory 2023-24

SERIAL INPUT SERIAL OUTPUT (SISO) Procedure:

1. Connections are made as shown in the SISO circuit diagram.

2. Make sure the 7495 is operating in SISO mode by ensuring Pin6 (Mode) is set to
LOW, and connect clock input to Clk1 (Pin9).

3. The shift register is loaded with 4 bits of data one by one serially.

4. Atthe end of the 4t hclock pulse, the first data‘d0’appears at QD.

5. Apply another clock pulse, to get the second data bit, ‘d1’ at QD. Applying
yet another clock pulse gets the third data bit,*d2 ’at QD, and soon.

N\
g

<)
TruthTable: K'f—:}rcuitDiagram:
O’\
; N Vee
ct 598 aala <§D
K Al B| ¢, 1
_ ‘,»\// .
1 |do=0| 0 | X X" X rd S 4
2 [a1=1 ] 1] 0o | x
7495 6 —o
= M=0
3 |d2=1| 1| 1| 0 X Mes
4 d3=1 1 1 1 | 0=do 13 12 11 10 7
5 X | X | 1| 1| 1=a1 l 1 l 1 1
6 X X | X | 1| 1=d2
OA OB OC QD Gnd
7 X X | X | X | 1=d3
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SERIAL INPUT PARALLEL OUTPUT (SIPO/Right Shift) Procedure:

1. Connections are made as shown in the SISO circuit diagram.

2. Make sure the 7495 is operating in SIPO mode by ensuring Pin 6
(Mode) is set to LOW ,and connect clock input to CIk1(Pin9).

3. Apply the first data at pin 1 (SD1) and apply one clock pulse. We
observe that this data appears at pin13(QA).

4. Now, apply the second data at SD1. Apply a clock pulse. We now
observe that the earlier data is shifted from QA to QB, and the new data
appears at QA.

5. Repeat the earlier s tep to enter data ,until all bits are entered one by one.

6. At the end of the 4th clock pulse, we notice that all 4 bits are
available at the parallel output pins QA through Q%

Truth Table: /}> Circuit:
£
i Vee
CL Se{/';' Q|Qa|a|ap
K A B C ,& T
¢ |serin 14
1 1 1 | X | X x<<< input 11
P\
y 7495 6 l—e "
M=
’ ° ° 1 )‘S‘(/ Ile—e 13 12 11 10 7
N/
3 1 110 (<1/ X l l l l l
4 1 1 1 0 1 QA QB QC QD Gnd
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SERIAL INPUT PARALLEL OUTPUT (SIPO/Left Shift) Procedure:

1. Connections are made as shown in the SISO circuit diagram.

2. Make sure the 7495 is operating in Parallel mode by ensuring Pin 6 (Mode
)is set to HIGH, and connect clock input to Clk2 (Pin8).

3. Apply the first data at pin5(D) and apply one clock pulse .We observe
that this data appears at pin10 (QD).

4. Now, apply the second data at D .Apply a clock pulse. observe that the
earlier data is shifted from QD to QC, and the new data appears at QD.

5. Repeat the earlier step to enter data, until all bits are entered one by one.

6. At the end of the 4thclockpulse, we notice the tall4bits are available at
the parallel output pins QA (MSB), QB, QC, QD (LSB).

Truth Table: Q}ircuit:
N

cL 3 a|a|a|ap s
K AlB|C I
1 1 | X | X | X | 1 A& o Jo [= |+ 1
_,‘\< 5 4 3 2 14
8 7495 6
2 o | x| x| 1 @f@ ] T —u
\/(/ 13 12 11 10 7
3 1 X | 1,641
&
4 1 11001 1] 1 o @ w] @ &
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PARALLEL INPUT PARALLEL OUTPUT (PIPO):

Procedure:

1. Connections are made as shown in the SISO circuit diagram.
1. Set Mode Control M to HIGH to enable Parallel transfer.
2. Apply the 4databits as input to pins A,B,C,D.
3. Apply one clock pulse a tClk2 (Pin8).

4. Note that the 4bit data at parallel inputs A,B,C,D appears at the parallel
output pins Q , QB, QC ,QD respectively.

Truth Table:
3\
oV
Parallell/P _ParallelO/P
CL |[AB |[C]|D %\{\...VQB Q | QD
K R, C
1 1o |1\ Jo 1 1
Circuit: QQ/Q
.Y
Vee
Al B CW DT T
7495 6 pb—9
Tle— e

I 11 1]

QA QB QC QD Gnd
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PARALLEL INPUT SERIAL OUTPUT (PISO) Procedure:

1. Connections are made as shown in the SISO circuit diagram.

2. Now apply the 4-bit data at the parallel I/P pins A, B,C,D (pins2through5).

3. Keeping the mode control M on HIGH, apply one clock pulse. The data
applied at the parallel input pins A, B, C, D will appear at the parallel output
pins QA, QB, QC, QD respectively.

4. Now set the Mode Control M to LOW, and apply clock pulses one by one.
Observe the data coming out in a serial mode at QD.

5. We observe now that the IC operates in PISO mode with parallel inputs being

transferred to the outputs serially.

TruthTable: \
o)
Mode | Clock Parallell/P

S
M |CLK| A|B|C | D |QA "'8 QD
1 1 101 |1 | o | 1 [ 1
0 2 XXX | X AX] 1] 0 | 1
0 3 X| X | X X|X] 1] 0
0 4 X[ X[ X [ X | X[ X ] 1

v
&
A\ W
Circuit:

Ve

Al B| C DI T

@ 3 4 S 14
@ TA9S (TR
I Lel s v

13 12 11 10 T

QA QB QC QD Gnd
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Ring counter:

Truth Table:
M CLKIQA | QB | Q | @D
C
1 1 1 0 0 0
0 2 0 1 0 0
0 3 0 0 1 0
0 4 0 0 0 1
0 5 1 0 0 0
0 6 0 1 0 0
Circuit:
e A
B &—3 12 | QB \>Q)
cC —14 11 [QC 2
D &—s 10 koo d
7495
Mode §——— &
8 CLK2 14 # vcec
& 9 CLK1 7 |—+8 GND
gy i
JHONSON Counter:
Truth Table:
M| CLK QA QB| QC | QD
1 1 1 0 0 0
0 2 1 1 0 0
0 3 1 1 1 0
0 4 1 1 1 1
0 5 0 1 1 1
0 6 0 0 1 1
0 7 0 0 0 1
0 8 0 0 0 0
0 9 1 0 0 0
0 10 1 1 0 0
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Circuit:
o l
1 SDI
A® 2 17 |QA
B #— 3 12 | QB
cC &—4 11 [QC
D &§&— 5 10 L2
7495
Mode §——— 5
8 CLK2 14 # vCC
[ Le Y CLK1 __§ GND Q)\
7 Q)
&\../
Theory: ”\

A ring counter is a circular sh(%&eglster which is initiated such that only one
of its flip-flops is the state one w ers are in their zero states.

A ring counter is a Shift Reg@/er W|th the output of the last one connected to the
input of the first, that is, @*flng Typically, a pattern consisting of a single bit is

circulated so the state repeats every n clock cycles if n flip-flops are used .It can
be used as a cycle counter of n states.

A Johnson counter (or switch tail ring counter, twisted-ring counter,
walking-ring counter, or Moebius counter) is a modified ring counter, where the
output from the last stage is inverted and fed back as input to the first stage. The
register cycles through a sequence of bit-patterns, whose length is equal to twice
the length of the shift register, continuing indefinitely. These counters find
specialist applications, including those similar to the decade counter, digital-to-

analog conversion, etc. They can be implemented easily using D-or JK-type flip-
flops.
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Procedure:
1. Make the connections as shown in the respective circuit diagram.
2. Initial condition is set by setting up the circuit as shown in the figure.
3. There after all Prand ClIr pins of all F/Fs should be connected to VVCC.
4. Apply clock and observe the output after reach clock pulse, record the
observations and verify that they match the expected outputs from the truth table.

5. Repeat the same procedure as above for the Johnson Counter circuit and verify
its operation

Result:

‘2
>
R\
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ExperimentNo :8 Date:

MOD N SYNCHRONOUS UP/DOWNCOUNTER USING 7476

Aim: To design and test3 —bit binary synchronous counter using flip-

floplC7476forthegivensequence.

Components Required: IC7476,PatchCords&ICTrainerKit

Theory:

A counter in which each flip-flop is triggered by the output goes to previous flip-
flop. As all the flip-flops do not change state s simultaneously in asynchronous
counter, spike occur at the output. To avoid this, strobe pulse is required
.Because of the propagation delay the operating speed\of asynchronous counter is
low. This problem can be solved by triggering @ e flip-flops in synchronous
with the clock signal and such counters are ca([@”synchronous counters.

Q
Procedure: U

» Check all the components for the<i<t/<3/orking.
« Insert the appropriate IC into t{é}lC base.
» Make connections as show\mgﬁ the circuit diagram.

w4

» Verify the Truth Table a%d observe the outputs.
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MOD8 UP and DOWN COUNTER:

UP COUNTER
vCC QcC QB QA
PR
u2a u2B u3a
2 7 2
]~ 1PR — ~2PR —{ 1R
3 15 g 11 4 15
11 19 21 N 119
1 6 1
1> > 1>
16 14 12 10 16 14
1K G — ¥ 1K ~1g
3 B 3
CLK +— 10k l—C ~2CLR ] ~10R
= 741L576N
74LS76N 74L576N
‘ U1A
QC QB QA [ —
!
DOWN C{)UHTEE/ 74HCOBN
Truth Table:
CLK UPCOUNTER DOWNCOUNTER
QC OB QA QC | OB QA
0 0 0 0 1 1 1
1 0 0 1 1 1 0
2 0 1 0 1 0 1
3 0 1 1 1 0 0
4 1 0 0 0 1 1
5 1 0 1 0 1 0
6 1 1 0 0 0 1
7 1 1 1 0 0 0
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REALIZE MOD N ASYNCHRONOUS COUNTER USING I1C7490

Aim: To rig up Mod N asynchronous counter using 1C7490 and synchronous
counter using 1C74192.

Components required: 1C7490, Patch cords, trainer Kit, etc.

Procedure:
1. Check all the components for their working.

2. Make connections as shown in the circuit diagram.

3. Clock pulses are applied one by one at the clock input and output is
observed at QA ,QB, QC and QD

4. Verify the Truth Table and observe the outputs.

N
g

Note: Internal block diagram of IC 7490 ~ \)
%\3
Vee . C
T QA Q. 9 .QD
< 4 E 3 o
5 12 o |z |u
I A
- Mod 2 Mod5
Clk 14 1
10 Y2 3 6 7
— Vp B I R1 I R2 l Sl J <2
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MOD10 Asynchronous Counter:
Truth Table:
CL [QD| QC | QB | QA VLC
K F
0 0 0 0 0 INPUT A
L o] 0o o |1 o—1% LETRAVCC na 2
B 0 0 1 0 Clock p ’ 0OR 8—‘:}09
3 0 0 1 1 7 FCLEH QcC Hy—~QcC
7| RO1 oD /=D
4 0 1 0] 0 | RO2Z 2a40p
> oy ol 7| Rz GND
6 0 1 1 0 -
7 0 1 1 1 : _|1D
8 1 0 0 0 S
9 1 0 0 1 \>Q)V
{M
Waveforms: &\?
o>
cmmesse—ak B T B ¥ y I 0 1 1 ¥ | ¥t
[N
— o o | 1 1 l u} o | 1 1 l o o u}
oo o o | 1 1 1 1 l 0 o o
i3 o a o a [u] o u] o | 1 1 l o
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REALIZE MOD N SYNCHRONOUS COUNTER USING 1C74192

Aim: To rigup ModN asynchronous counter using 1C74192.

Components required: 1C7490, Patch cords, trainer Kit, etc.

Procedure:
1. Check all the components for their working.
2. Make connections as shown in the circuit diagram.
3. Clock pulses are applied one by one a t the clock input and output is
observed at QA,QB,QC and QD
4. Verify the Truth Table and observe the outputs.

Circuit: Count up from 3to 8 \\
o
\})@

O
r 16 +7 T:s T 2 1' 3 D
Ck Vee QD QC QB QA
x/p‘_ ®
Court up Load 11

Vee T4193/74192

o— 4

Cowut Down 5

- Clear =L

— | 14 DATA P

Nlcn 12 Jo Jwo]i]s

NC (0 0 1 1
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Truth Table:
ClkkjQD| QC| QB | QA

0 0 0 1 1

1 0 1 0 0

2 0 1 0 1

3 0 1 1 0

4 0 1 1 1

5 1 0 0 0

6 0 0 1 1)
A

Result: »é\/
Q&
&
<>
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DEMONSTRATION

§ AN
4

\.

EXPE@ﬁMENTS

<&

i

&
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Experiment No. 9(a) Date:

MONOSTABLE MULTIVIBRATOR

AIM: To design and study the Monostable Multivibrator circuit using 555 timer.

APPARATUS:
Name Description | Qty
IC-555 - 1
Resistors 9.1 KQ 1
: 0.1 uF 1
C t
apacitors 0.01 F 1
Digital Trainer Kit | - 1
Patch Cords - -
QO
CIRCUIT DIAGRAM: \Q}
' vC
SV
o)
é |
o9_1K
T
mEUT |\ 8 555 1
2 3 o
1 22 Output
o 1C —1 Thnput I
-1l |
EZE — O_0O1lprF

DESIGN:

Let the time for which output remaining high, T,=1 ms
Tp=1.1RaC, where C=0.1pF. Compute Ra
PROCEDURE:

1.

SAE S Y

Connect the circuit as shown above.

Give a trigger input to pin 2 and observe the output at pin 3.

Observe the charging and discharging waveforms across 0.1 pF.

Note down the value of 2Vcc/3.

Verify the charging period and the ON period for which it is designed
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EXPECTED WAVEFORMS:

Trigger
Input

+Vee

v
-

Output

+5v

Ve \9

)
O\
7

2Vee/3

RESULT:

Theoretical | Practical
Value value
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Experiment No. 9 (b) Date:
ASTABLE MULTIVIBRATOR
AIM: To design and study the Astable Multivibrator circuit using 555 timer.
APPARATUS:
Name Description Qty
IC-555 - 1
Resistors 28K,5.7K,7.2K 1 each
Capacitors 100 pF, 0.1 pF, 0.01 pF | 1 each
Diode IN4001 1
Digital Trainer Kit | - 1
Patch cords -
CIRCUIT DIAGRAM:
,g/ ]
a. ASYMMETRIC ASTABLE MULTIVIBRATOR
Vc
%V
|
RA —1
100uF
2.8K é L "
Z s |
4
- 4 555 |F— o
5.7K § -1 > Output
O
- - 0.01uF
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DESIGN:
Assume Frequency = 1 kHz and Duty Cycle = 60%

T=Ton+Torr=1ms

Duty Cycle= T _ 0.6

ON + TOFF
Compute Ton and Torr
Ton=0.693(Ra+ Rg)C
Tore = 0.693RsC
Choose C = 0.1pF
Compute Raand Re

Result:
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Experiment No. 10 Date:
Il — Order Low Pass and High Pass Active Filters

Aim: Design a second order Butterworth active low pass / high pass filter for a given cut-off
frequency. Conduct an experiment to draw frequency response and verify theroll off.

Apparatus Required:

SI.No. Particulars Range Quantity

1 Op-amp pA741 - 01
Resistors & ]

2. ) As per design -
Capacitors

3. Probes - 01 set

QO
PROCEDURE: \Q}

(A"
1. Connections are made as shown in the circui)@?agjram.

2. Apply sine wave i/p signal of peak amplit@j\S volts.
3. Check the gain of non-inverting amQIgfgler by keeping the frequency of the input signalin
the pass band of the filter. Note§§(/y the output voltage Vo max.

4. Keeping the input signal ampfitu e constant, vary the frequency until the outputvoltage
reduces to 0.707 Vg maxQEtle corresponding frequency is the cut-off frequency

(fc) of the filter.

To find the Roll-off factor:

1. For LPF :- Keeping the input signal amplitude constant, adjust the input frequency at 10fc.
Note down the output signal amplitude. The difference in the gain of the filter at fc and
10fc gives the Roll-of factor.

2. For HPF :- Keeping the input signal amplitude constant, adjust the input frequency at 0.1fc,
note down the output signal amplitude. The difference in the gain of the filter at fc and

0.1f¢ gives the Roll-of factor.
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CIRCUIT DIAGRAM:

11-Order Active Low Pass Filter

\

+Ve.

_<
Q“
|U+

II- Order Active High Pass Filter

+VCC
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Design:- (LPF & HPF)

Assume Pass band gain AV = 2, Cutoff frequency fc = 5KHz

Rf
1. Amplifier: AV=1+ __ =2 then Rf = R, choose Rf = R = 10KQ
R
i o 1 _
2. Filter Circuit : Cut off frequency fc= =5

2R Cy

1
Choose C1 = 0.01uf then R1 = 3.183 KQ
Rt = 10KQ, R;=3.3KQ,
C1 =005,
QRQQm)p = A741
\/
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Tabulation:
High Pass Filter Vip-p = Volts (Constant)

I/P frequency in O/P Voltage Gain Gain
Hz q 4 VO magnitud magnitude
P-P e in DB
(volts) (Vo/Vi) 20log(Vo/V
i)
)
A \/
Roll off = - (G1 - G2) db/decade = Q\‘

Note: The values of G1, G2 are determined f

Decade.

A

Voltage gain in dB

&

]

Pass Band

v
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Tabulation:
Low Pass Filter Vip-p = Volts (Constant)
P frequency in Hz O/P Voltage VO Gain magnitude Gain magnitude in DB
quency P- P (volts) (Vo/Vi) 20log(Vo/Vi)

Roll off = - (G1 - G2) db/decade =

Note: The values of G1, G2 are dete;@/ned from the Tabular Column over a frequency rangeof
3

1 Decade.

Q/w/

Frequency Response for Low Pass Filter

' N

Voltage gain in dB

Pass Band

Roll-off

\. 40 dB/decade

. Stop Band

fu

-
Frequency in Hz=
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Experiment No. 11 Date:

DESIGN AND TEST REGULATED POWER
SUPPLY

EQUIPMENT AND COMPONENTS USED
30 MHz Dual Channel Cathode Ray Oscilloscope

3 MHz Function Generator

0-30 V dc dual regulated power supply
4 % digit Digital Multimeter

230 V/ 9V, 1A Step down transformer

1N4007 Diode

A\
IC 7805 Q)Q)

Resistor 100Q2, YW \~,.,\/
Electrolytic Capacitor 1000uF/25V ”<\ '
. . W
Ceramic Capacitor 0.33pF, 0.1 pF Q&
Breadboard and Connecting wires @@
Cables and Probes {Q/
<&’
CIRCUIT DIAGRAM:
Transformer Rectification
Cr
Y AC Smoothing Regulation
Mains 1 N1 3ouT
L 4 . 4 QDE o +5Y
. l l 2 GMND
. R &Y DC
L Regulated Cutput
T —FSSIJF mﬂr 1000
4 00

- -
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Procedure:

1. Connect the circuit as shown in Figure 2.

2. Apply 230V AC from the mains supply.

3. Observe the following waveforms using oscilloscope
(i) Waveform at the secondary of the transformer
(i) Waveform after rectification
(i) Waveform after filter capacitor
(iv) Regulated DC output

DESIGN
Design a 5V DC regulated power supply to deliver up to 1A of current to the load with 5% ripple.
Theinput supply is 50Hz at 230 V AC.

A}
Selection of VVoltage regulator IC: \Qf%
N\

Fixed voltage linear IC regulators are available in a variatiéﬁf}ﬁ/ voltages ranging from -24V to +24V. The

current handling capacity of these ICs ranges from 0.1A{0}3 . Positive fixed voltage regulator ICs have the part

number as 78XX. A

The design requires 5V fixed DC voltage, so 780§<§;ulator IC rated for 1A of output current is selected.
Selection of Bypass Capacitors: ’

The data sheet on the 7805 series of re Lﬁéfors states that for best stability, the input bypass capacitorshould be

0.33pF. The input bypass capacitor is needed even if the filter capacitor is used. The large electrolytic capacitor

will have high internal inductance and will not function as a high frequency bypass; therefore, a small capacitor

with good high frequency response is required.

The output bypass capacitor improves the transient response of the regulator and the data sheet recommends a

value of 0.1pF.

Dropout voltage

The dropout voltage for any regulator states the minimum allowable difference between output and input voltages
if the output is to be maintained at the correct level. For 7805, the dropout voltage at the input of theregulator IC is

Vo +25V.
Vdropout = 5+2.5 = 7.5V

Dept. of ECE, CIT, Gubbi Page 67



BECL305: Analog and Digital Systems Design Laboratory 2023-24

Selection of Filter Capacitor:

The filter section should have a voltage of at least 7.5V as input to regulator IC.

Vo

A

Vi '
AV
Vi T

time

>

Thatis Vee=7.5V

Figure 1: Output wave shape from a full-wave filtered rectifier
Ripple voltage = AV = Vr
Two figures of merit for power supplies are the ripple voltage,%;Q and the ripple factor,

RF.RF = Vr(rms)/ Ve @
V. (rms) = Vi Ve _ V2 /\\/

e A

\J

Vdc = 2Vm/n = 0.636 V

dc m/Tt m Q&

7 . Q/
Va’c = Vm _% = % <>

Vr =1.X T«/C can be solved {ihe value of C.
The ripple frequency of the full-wave ripple is 100 Hz. The off-time of the diodes for 100 Hz ripple is

assumedto be 85%. T = 8.5mS.
C=ILXTott/ Vr =

Selection of Diodes:
1N4007 diodes are used as it is capable of withstanding a higher reverse voltage, PV of 1000V whereas
1N4001 has PIV of 50V.

Selection of Transformer:

Maximum unregulated voltage, Vunreg(max) = Vdropout + VI =
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Two diodes conduct in the full-wave bridge rectifier, therefore peak of the secondary voltage must be
twodiode drops higher than the peak of the unregulated DC.

Vsec(peak) = Vunreg (max) + 1.4V =Vsec(rms) = 0.707

X Vsec(peak) =

The power supply is designed to deliver 1A of load current, so the secondary winding of the transformer
needs to be rated for 1A.

Result:
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Experiment No. 12 Date:

Design and test an audio amplifier by connecting a microphone input and observe the
output using a loudspeaker.

Circuit Diagram:

Microphone to Speaker Amplifier Circuit

Ak

R2
duF/16V
Electret Mic 1

1]
k2 ca N
’ N

LM386N-1

[GND ° 28

Lid

@~ CIRCUITS DIY
Hardware Components:

The following components are required fe{make Speaker Amplifier Circuit

S.NO Component Value Qty
1. Breadboard - 1
2. Audio Amplifier IC LM386 1
3. Electrolytic Capacitor 10uF, 470uF 11
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S.NO Component Value Qty
4, Resistor 10R, 10K 1,1
5. Speaker 8 ohms 1
6. Ceramic Capacitor 0.1uF, 0.047uF 1,1
7. Condenser Mic — 1
ON
LM 386 IC Pi t
, (Y :
GAIN ——d b GAIN
2 7
“INPUT ey | —— BYPASS
ANPUT e LI
GND ] - Vour
*WZCIRCUITS DIY
Procedure:

(1) Connections are made as shown in the circuit diagram.
(2) Connect the components on the breadboard.
(3) Connect LM386 is an Audio Amplifier IC with respect to pin nos.

(4) Give an audio input signal to the Mic and observe the output in the loudspeaker.

Result:
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Question Bank for Analog and Digital System Design Laboratory

1. Design and set up the BJT common emitter voltage amplifier without
feedback and determine the gain- bandwidth product, input and output
impedances.

2. Design and set up the BJT common emitter voltage amplifier with feedback

and determine the gain- bandwidth product, input and output impedances.

Design and set-up BJT Colpitts Oscillator.

Design and set-up BJT Crystal Oscillator.

Design Adder circuit using Op-Amp.

Design an Integrator circuit using Op-Amp.

Design a Differentiator circuit using Op-Amp.

Design a Comparator circuit using Op-Amp

Design 4 bit R — 2R Op-Amp Digital to Analog Converter (i) using 4 bit binary input from toggle

switches and (ii) by generating digital inputs using mod-16 c%}qter.

© o0 N g W

10. Design and implement @
a. Half Adder & Full Adder using basic gates and NA@EE/}Q/ates,

b. Half subtractor & Full subtractor using NAN!;lgg S,
c. 4-variable function using IC74151 (8:@%5’().
N

<
11. Realize <§</

d. Binary to Gray code co ‘;csi‘on & vice-versa (1C74139),
e. BCD to Excess-3 code conversion and vice versa

12. Realize using NAND Gates:
f. Master-Slave JK Flip-Flop, ii) D Flip-Flop and iii) T Flip-Flop
I. Realize the shift registers using IC7474/7495:
g. (i) SISO (ii) SIPO (iii) PISO (iv) PIPO (v) Ring counter and (vi) Johnson counter.

13. Realize
i. Design Mod — N Synchronous Up Counter & Down Counter using 7476 JK Flip-flop
ii. Mod-N Counter using IC7490/ 7476

iii. Synchronous counter using 1C74192
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IC PIN DETAILS FOR DIGITAL CIRCUITS:

Inverter (NOT Gate) - 7404LS
vee

[1¢] [13] [r2] [o] [vo] [o] []

Dol Lol

) Do Do

Lol L2 [o] L] [s] L]
GND
2-Input OR Gate - 7432LS

Vee

[1e] [13] [i2] [11] [ro] [o] [&]

)

EN
ESlEm=

Lef L2] Lol Lef [5] L]

2-Input NOR Gate - 7402LS
vee

[e] [13] [12] [o] [ro] [s] [s]

H

GND

3-Input NAND Gate - 7410LS
Vee

— [ S

Lo L) B Led Lsd Led L]

GN

o
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2-Input AND Gate - 7408LS
vee

[14] [13] [r2] [or] [ro] [o] [e1

Lt L2f o] L] (o] L]
GND
2-Input NAND Gate - 7400LS

vee

[1e] [13] [i2] [11] [ro] [e] [e]

ElEm=

Lol 2] G Led Lo [ef L7}

CND

2-Input EX-OR Gate - 7486LS
vee

[te] [13] [i2] [i1] [io] [<] [e]

ESREN

Dual 4-Input NAND Gate - 7420LS
Vee

[ta] [:3] [r2] [ee] [ve] o] [

D

Lo L2 30 Led [s) Led 2]

GND
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Quad 2 - Input NAND Gate Quad 2 - Iyt NCOR. Gate Six - Inverter
v
lam1 L MHpewc 1Qm 1 14 1Am1 14f=1TC
B2 / Bl 48 1A w2 7 B 1Qm=42 7 1jm6a
103 4 s B 3 1n 2443 o) B )
gk Out = 4 = Out 4& U
28y 0 up==R e V=4 , 1 Inputs § oo N4 o U Ip|OP
Bs5 o M3 [As]Y 445 .10 Alsl Yy 3A-5 4 100 A |o=3A]
W5 O 3B olol Bt § ™ 9 olol1 36-6 Ofem 44 0 1
G 7 Sh= 30 o 1:11. G 7 8 o 1110 Gl 7 S 40 15
Pin confizwsnon 1 0 1 Pm confizzation 1 0fg o
1 [1]o 1 1] o
A
j b__ B =
B Y=AB V=8
Smibal Symbal
: g s Quad 2 - It AND Gate
Six - Diiver Non Erverter I
o Out]
v Input
. 1A = 1 we 1A 1 e PUE - fput
oy - 1B = 2 4 B2 7 vpRic [A]B]c|Q
Q=2 7 I3fm6A 10 - 3 B U3 4 pf1R [ofofo |
24 ‘ 2 A Out 2 o [
:i ¢ Gk s [w]os o @ | T jou =t a AEt Jojelals
Z 0 g B3 10f= 3A X 5 10p= 38
aads - 1% A | 2 s AJBLO 3 0 ™ loli]o]:
3 / Q=5 3B oflofo Q= 5 O 3C
Q=6 O 44 o1 0 2k % als H B oJ1]1 |1
Gode 7 sk 20 T ! 0j1}]o ' 1 Jojo |1
1 Jof o ;
P = Po configration 1 1 - Pin confimuration 1 Joji]1
QC: Open Callacir 1 11]o]:
OC: Open Collecrar
Opn A 1i1]1]o
:DB Y=A8 gED Y=ARC
Synbd Symbol
7411 Triple 3-Ipe ANDGate | 7413 Dudl 4Tt 40 Dt 4- Tyt NAND Gete
NAND Schmitt Trigeer
v Out
Uts e
lAmf 1 v, ~ 1A= 1 M=, o put
Bei2 7 ic lam 1 e, BEm2 7 DBmla AfSJClOl Y
24 3 4 1Q pus | O IBed 2 7 1= NC= 3 4 DB X |xfx]o] 1
B4y A s 43 4 2R ICms 5 uENC x [ xfofx] 1
xds s [AlBJClY s | N D—s o wFX x| olx I x] 1
0 5 i [x]x]o]o D5 . 0B D= s Of= 2D ~ 9 5 B
Gt 7 3 | xjojfx)o 0= s - Opm 24 Gt 7 Sp=20 N B B B
1
i 7 bl S
= o fxIx]o Pin configrn
1 1 1 1 P casf
Y=ABCD
Symbadl Sy
M7 Tiiple 3 - Input NOR Gate M2 Quad 2 - Inpue NCR Gate | 7447(0C) BCD1o 7 - Segrrent Diecoded
a
b
Inpus g&l:f ~r ———
1A=4 1 14 =7, - Aed 1 14p=, D1 16 4=V, e <
1B 2 7 13p=1IC AlBlCclQ B2 7 13p=dA D=2 7 Bf=t
3 516 = = |- uts Ip [Op
2A-43 4 npE-1Q JOJOJ03!1 Q3 4 =S8 [Tow Tels 4 Wf=z o I
Bads 5 uma JololiJolaads  ulx |l Igmds , ses [DDPR[EEES|C
25‘-5 7 10p=3B 0 1 0o B = ; 10p= 34 A B Y R—B-S - DR=b x| x| x]xj0}|=x 1 8
X s =3¢ JoJi1]1]o Q=6 - om=3B loJo]Jo D6 ' nNf-c [x|=|x|xj=x|xf © |-
Gty 7 :=3R I'iJofofo] | =7 s=32 o J1] D -7 ord GTofolof 1]l ' |0
Pin caiarnm 1Joj1]o Tin cafigmtion 1joj S b °r = foJojo] 1] 1 1
1fi1]o]o 1 1] Pin cafiaration olof1]of 1 T 2]
11 |1 }jo A I EEE EE ERE
'c B Y=AB OC: Open Collecar
v=55% Synbal 1 -1 ]
Symbal 2 D.EEHSS |39I:=—E
0123456 78090INRBHKIL
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(TOP UIEW} - HE Dual J-E Flip flop | 743 45 Rl Adder
W PACKAGE with Preset & Clear
R T 43 Jvee el e
1 £ —_— - v
141 RN = =57 IR EI a1 168
1D| @ 13 |2CLR|| M1 ; BRIQ ‘13 c‘) 4 B4 B ;? S 7 =S
-3 Mp=1D ARELE Ads 4= CY.
1CLK & i3 |2D T P A ! ] I 9 Y Y KR BJ: ; o
V.es | ppx| 1]1]0]0] 0]cia V.5 1ol G
ax«s & npx IO s4s 3 ks
=7 WX 1f1|rftof1]o Bud7 10b= 4
1G4s o= I o Ads =5,
Pin confizration Pre=Presz Arcrdzrom
Qr=0sx
S 4BtCamear | 4% 2Tt EX-(RGee | 7490 Acyrciaeros Decxdeup Cauter
N1 1 “
v 9 B2 7 DBl T_c,_mlt‘g 2 1 5 o3|
= = G 104 3 4 D= B : R =2 7 = NC
(ABIN w 2 7 Ljpm A " ) Alsly %
g - 3 1j=4Q R 43 4 DEQ
(BN<3 4 K-8 sls ® ohu [TTOT10
3 o A - ) M-4 9 H-Q
ABN = 4 8 L= & 6 B r =
i & 2 =6 o= 0f1]1 Vo3 1) pm Ced
@Bar—s o DR A Pead ol 30 5% 0 | B
(ABOUT 6 i B : ’ S EE B o7 ikq
(ABOUT= 7 10p A Fp—— g I
Cnd = § O= B Pin confizmton
PncoSapnm E
b Y=A98
Smbal
N\
¢
R L . 4 Fit Shift Resicter vith Paralled INOUT|
493 Soyndwonows Birery 4.5t Comser S Rickt /L Sifive
@21 sl 0 b By, s Outs _
R 42 7 BN DEBA -2 7 BEROMB N Gbli, — alalala Fdim
Ea3 4 DRRQ E=3 4 DLRQ =3 (= I I T
T T x x] x] xfx]x] 0] Of O0f 0 NoChae
N4 g 1UpF Q Ceds 9 IE=Q
= = = 2 Tl x x| x| xfx| x| Al Bf<|]D Lond
‘,--_‘ 3 !'J-Cﬂi (].SD-_\ 5 xO-Q{m —~
N6 o Q e o ok gl cielalifolof ol | 9si=
e sk Q Cod el 7 She MEEBEBEBEE EBERE EIE
Ll x P x) x| x] xfx]x] 0] 0f 0f 0 | oCa=
NUIE Shiftme left requnes el camectan f Qo A Q0B Q toC
and sd dia s apaed 2D
Y1 \hntiie.\ﬂmi:lm 138 3-Bt Brary 74139 Dual 2-Bit Bmary
wath St Trigger Decodar Demiltfleer. netine Decoder/Demultiplexer. Inverting
” Inputs |Ourput
Qml
B[] © Topats v
NCw—s 2 7 .
a3 4 (o] 1 [ B BT g'f . M | T o
Ay o] 1] | &SB! SEVIETELE (A2 A]e a1 A - o b
T 1 Agl 7 BREQ W ox xl=1x]- 113 R A
Bas 5 S19 ] osma s 9 iy = R 4 13}-2 = 3 B
Q46 Aol = 4 o 3 B N E3 X E3 s 1 SLw [ xEx -
ol £ s BRI Qs 3 DX
? 1jnjv E4s ; ofFoplolololololt) w4s o upX ojojoja
e r—— A RE Eds nfqlofololol ¢l =7 = Jojof1 e
2 1|n]r Qe 8 z.J-Q10001DQ CGried 8 =Xy [C[7f0fQ
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M7 BrayDeons 08D | 448 35t Brary Poanty Bocoder AI51 §1 Dtz SelactaMiltmpleer
Pricyity Brvoder waath Sarcbe
“~ “ o Inputs  JOurput
D=1 160\ bl B 160=1_ = ==
" = \ = <41 16} v ‘
D=3 4 MH~J T3 4 BFG 2 A B x| =
D BT nd: B3k5 Ba3 4 HeD o fofofolofon
s | pkb 45 ! plkn 14 1 5o |o]o]oft]2]=
- 4 =1 E= 2 =il Qo 5 D=1
[ = -5 4 4k > 5 ofjojt|of 22
7 b2 Q 8 B QU 6 npears (-] -|-]-]-
T47 10f T, Q7 10"8— L e EERE
Goit 3 o7 G 3 Q= ;] L 1-1-1-1-1-1=
— — G s o e 14 K1 BN B B B
PnarSgmim Fin cordzumtion [rp——
HIS3 Diel 41 D MI57 Qud21Daa Hi0 Synchronows Deomsl
SelactrMigtplerayvath Soobe SelectarMultlerer Up/donn Counter vath Precst
Dl 16pmV
Q2 7 5] Sl
Qmt3 4 14 = O
= o=t B3 1 Bj=PRC
ISHEB A 1 160=V. SEDD-5 ] Moy
= = Out % LT 108 3 9 =
SR = 1 16p= V. TPuts § put We2 7 SRR Pt Q=6 o Uf=S
MBS w2 7 I5k=5RE EHAIALQ Bo3 4 MWL Qw7 0f= 1
Qw4 By EJYA|B] C po
D43 4 MB=EB[Tfx[x]o0 =13 . < 11 -8 ok
D44 1 B-D rglofofn 21 5 R rp—
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PIN CONFIGURATIONS FOR ANALOG CIRCUITS

Ground Vee

Trigger Discharge
Qutput Threshold

Reset Control voitage

555 timer pin diagram

e S
Offset Null | 1 [ 741 Op. Amp. | & | Not Connected (NC)
—_— -
Inverting ( )? 7 | V+ (Power)
e -
Non-Inverting (+) T T OQutput
(Power) V'~ | 4 5 [ Offset Null
- \/3
Op-Amp pA741 pin diagram
IRF540 Pinout
D o 15 %] ;
s o Lo 4 ’
IRF540 Animation TR /' r’ "'\M’
- IRF540 MOSFET
-8
JFET BFW10Pinout MOSFET IRF540N Pinout
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Additional

\QQ

Experlments
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Beyond the Syllabus
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Experiment No.1 Date:

Frequency Modulation Using 1C 8038/2206 and Demodulation

Aim: To generate Frequency Modulated wave and to demodulate it. Also find
frequency deviation and modulation index.

Apparatus Required:

SI.No. | Particulars Range Quantity
1. IC 8038, IC 565 - 1
2. Resistors & Capacitors | As per design | 1 each
3. CRO Probes - 2 set
Procedure:
1. Check the components/Equipments forQeir working condition.
2. Connections are made as shown in rcuit diagram.

3. By switching off the modulatir;g@?nal m(t) note the frequency of the
carrier wave &\/
at Pin No.2 of 1C-803 .<)

4. Apply the modulgéf{‘g signal with suitable amplitude to get the FM
signal. QO

5. Note the m%i/mum (femax) and minimum (femin) frequency of the
carrier \w:e in FM signal.

6. Calculate the frequency deviation, modulation index and bandwidth.

Feed the FM wave to the demodulator circuit and observe the output.

Note down frequency and amplitude of the demodulated output
waveform.
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Circuit Diagram: FM Modulation

+100
o
Ra §1Dk Rb §1Dk RL § 10k
. a . . JuL
o |_‘? 8038 3] /\/\
i . 2 1n 11 12 z 1 SinesFh
o1 uf
G} mit
Ct = poiuF R g 2
Design:

Specifications: Carrier frequency f. = 3 kHz \
f,=03/(RC/) Where R=Ra=Ro o)
Assume R =Ra=Rp =10 kQ then C;=0.01 uF Q}})

Choose RL =10 kQ, R1=82kQ, Cc=0.1 uF é
™
A\

A

Circuit Diagram: Demodulation: ((/Q

© &70UF
Veec=8V ¢ +”_
3
8 L
=1 OKO
10 5
10uF 1 :
§ oVee- 8V
Fv o bt 2 565 tL
Modulatod Signal ‘ e .
Amplitude=4Vp-p ?5800 10“?]’ I‘lOOu
7 : R
13
ﬁ 1 )
—1
= Modulsting
&00 signa
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Waveforms:

sl )
A /—\\ )

\/ :
1)

/\/\/\/\/\M/\/\ :
o [JTTVVVUY
A A A A :

VWWW 11—

y

Demodulated signal

N\ £ .
N/

<

Tabular Column: (:}
fc= Hz, fm= Hz

Where 81: meaX_fc,azz 1:(:_mein

S|. Vm fc max fc min 81 82 5
No. |[inV |InHz|InHz in Hz inHz |inHz

Br=25+2fm

B=0m |z
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Result:
Modulation index =

Maximum Frequency Deviation = _ Hz.
Bandwidth of Operation = Hz.
Demodulated frequency= Hz.
>
N
\/
R
&&)
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Experiment No.2 Date:

TIME DIVISION MULTIPLEXING

Aim: To study Time Division Multiplexing for 2 band-limited signals.

Apparatus Required:

SI'No Apparatus Range Quantity
1 IC CD 4051 2
2 Resistors As Per Design 2
3 Capacitor As Per Design 2

Procedure:

1. Connections are made as shown in the circuit diagram.

2. Apply a square wave (TTL) carrier signal of 2 kHz (or >2 kHz) of
5Vamplitude.

3. Apply m1(t) and m2(t) whose frequencie
offset) and 2 (400 Hz, with DC offs{f}t/s g
4. Observe TDM waveform at pin',nl{ er 3 of ICCD4051.

2
1 (200 Hz, with DC

5. Observe the reconstructed mésﬁgje waveforms m1(t) and m2(t) at

pin numbers 13 and 14@/?”‘j ICCD4051.
6. Theripplesin the%z/rg;}julated signals can be reduced by increasing
the order of t fﬁl} r or by increasing the carrier frequency.

Circuit diagram: TDM of 2 band-limited signals

+5y +5y
1 ]
1
i a TOM y ’ R1
() ’ i 13 mi)
2V pep, 200H 5K CLE.NF
5v;11<
l £D4051 004051 I
e L R2 20
A
m -W—t
2(1) 31% -
2V pep, 00K 878010
§78 01 -

l C(t)TOKHz
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TDM Waveforms:

TIM Wave ms:
lr {m
m, B
0 —
t
m‘\’c)
(o]
1
(k%)
0
¥
Tt
mlf)
——p—
+
m)
v
3
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Design:
Low pass filter:

a) For messagesignal-1
f. = 1/(2nRC)
Let
f. =300 Hz, C1 =0.1pF.

R1 = 1/(2nx300x0.1x10°)
R1=5.305KQ~54KQ

b) For messagesignal-2
fc = 1/(2nRC)
Let

f.=500z, and C2=0.1pF.
R2=1/(2nx500x0.1x10°®)

V4
A
R2 = 3.183 KQ ~ 3.3KQ ,&\/
N\
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