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DIGITAL COMMUNICATION LAB
OBJECTIVES:

X3

8

To study the signal sampling by determining the sampling rates for baseband signals and reconstruct the
signal.

To study various modulation and demodulation process.

To study the various steps involved in generating and degenerating different pulse modulation techniques.
To study various modulation techniques using simulation process (MATLAB).

To study the generation and demodulation of PSK, DPSK, FSK.

OUTCOMES:

X3
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+ Study and comprehend the basics of Communication system and different Digital Modulation Systems.
¢ Analyze the operation of each device in various types of modulation systems.
¢ Design and conduct experiments of different Digital modulation systems, in order to interpret the results.

7

« Demonstrate the skill to use modern engineering tools like CAD tools.

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COl1 2 1 1
CO2 3 3 2 1 1 1 2 2
Co3 1 3 3 2 1 1 2 1 2 3 1
CO4 2 2 1 3 2 1 1 2 1 3

Minimum of 8 experiments to be conducted (Four from each Part-A&B)
PART-A

Sampling Theorem — verification.
Time division multiplexing.

Pulse code modulation.

Differential pulse code modulation.
Delta modulation.

Frequency shift keying.

Differential phase shift keying.
QPSK modulation and demodulation.

PART-B
Modeling of Digital Communications using MATLAB

PRI AE D=

Sampling Theorem — verification.
Pulse code modulation.

Differential pulse code modulation.
Delta modulation.

Frequency shift keying.

Phase shift keying.

Differential phase shift keying.
QPSK modulation and demodulation.
Channel and its characteristics.
Equipment required for Laboratories:

RN R WD =

e

1. RPS - 0-30V
2. CRO - 0-20M Hz.
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Function Generators - 0-1MHz

RF Generators - 0—1000 M Hz./0 — 100 M Hz.
Multimeters

Lab Experimental kits for Digital Communication
Components

Radio Receiver/TV Receiver Demo kits or Trainees.



R.G.M.COLLEGE OF ENGINEERING & TECHNOLOGY, NANDYAL ~ 518 501
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
Academic Year: 2022-23

11 B.Tech., 11-Semester

w.efr 09-01-2023 2:8«:!?“ : RB3130 m 2 %mw
1 2 3 [ S [ ¥
Period’ Suction 9.00 AM 95 AM | 1100 AM | 11.50 AM 150 PM 2.40 PM 330 PM
Day To Teo Te Teo To To To
S50 AM | 1240 FPM | 240PM | 3.30PM | $200M
A DC IEVISTE | MW&OC DSP DDV VLSID €0l
MON D VLSID MWE&CC DC CO&A MW&EOC Lab'DC Lab
B DSP Lab COgA | VLSID CO1 DC
C MW&0C LabvDC Lab VLSIiD DC CO&A MW&EOC
A VLSID DSP 5] CO&A MW &OC LabDC
TUE [5) DC [ coaa | ©DSp_ |  VLSID DSP Lab
B MWZEOC LabDC Lab MWEOC DC CO&A Dpv
C DDV IEVISTE nse DC VLSID MW&OC CORA
A VLSID CO&A MW&OC DDV DSE CcOl nC
WED D MWZEOC DDV DSE 1E1ISTE MW&OC Lo DC Lib
a DC CO&A | Mw&oC | Dse VISID | Mw&OC | _DSP
C VLSID MW&ROC DSP DC DSP Lab
A MWEOC CO&RA DSP DC MW&OC Lab/DC Lab
THU D DSP_ oc VLSID MW&OC CORA Cou [=5]]
] MW&OC LaDC Lab VLSID COKA DSP L8
[~ DSP ©ouU COl CORA MW&OC VLSID LIB
A MWEOC CORA oc DSP VLSID DDV cou
FRI D DDV DSP CORA VLSID MWZ0C DC LB
8 DSP CORA VisID Dpv DC COt MW&ECC
C MW&OC DsSP CoOl CORA DSP DDV DC
A DSP Lab YLSID DC COXRA i
SAT D VLSID CORA nC MW&0C DSP DDV Ol
B MW&ROC DDV CcouU VILSID DSp IEINSTE D
C PAWEOC Lab/DC Lak DDV VLSID CORA
Sectioe Name of the To Sukiect Sextioz Sovrie of the Faculty
A 3 ! B NIr.S Xachim Neoor Baedes |
A S D Faesh saty | T E T NN A Visgs Kamaleaah |
A STl Maheswarl | L) San 0 Nazma |
A NSV Xeen Rommer | B W K¥ewmils
~ Ir.7 Leala Matendes Ramer | B |Mr.Y S Fomelve |
A A DESTT 1] Mr R Rom: Katshra |
w5 x [OSP GE (53 M RN M SRR SOVRY
A W DRSS S BN X Lab B [MEWARSSETERRTE |
b A N SR ISP Meas GRS | FAWESS b B |MeSRNBEREAET |
A Tes NFSMT EDESTE | 8 | WaNESMrSalE |
A WMha N Foaxla Sulifasa | [Coanocllng A Wiza N Touzis Sulthana
T WNime ol @6 Faculy | S beoct Teshen Wirme of B¢ Facalty ]
[ o MrR Ragemdes Keree (TF 2] Wr Y Piivese Rianar Raddy |
C W S Rieaim Noor Hashe | (RO | 5] WMrS. Kasil Bassan |
T WrC Daasabash | 1> 19 W D Raredh seny
T (VLSID D SHENT RGNS
YR Ane Risiar | TINEA 1+ | T AT T — |
[ BOY 3] W) Lecle Mabmadra Kemer |
“Ale ) ToT 33 Mrlaia Sekw |
45 5 T . TSP TG T G X
S Sl BN ME MAVICMLCD | OO E5) T TSR S WA ]
T M RARSE SRR | AWaOT L T 5 : ‘
[ TEXTSTE 4] s WFstir SAl |
[ T eels Malweradrn Kosar [Comnceliing A MEa N Focsa Soihaes
D".Twn
Principal RAPRASAD
) PR i
RG M Cone"euoe'{:L & Tocot
Autonomosg ) 4
NANDYAL-518 501, Nandysl (D1), A .




STUDENT PERFORMANCE EVALUATION

EXTERNAL EVALUATION (50 MARKYS)

Block Diagram/ Circuit Diagram 10M
Procedure 05M
Connections/Code 10M
Observations/fGRAPHS 10M
Result 05M
Viva voce 10M

INTERNAL EVALUATION (25 MARKS)

Execution 2M
Observations and Graphs 1M
Result 1M
Viva Voce 1M
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(A0481206)DIGITAL COMMUNICATION LAB

COURSE OBJECTIVES:
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To study the signal sampling by determining the sampling rates for baseband signals and
reconstruct the signal.

To study various modulation and demodulation process.

To study the various steps involved in generating and degenerating different pulse modulation
techniques.

To study various modulation techniques using simulation process (MATLAB).

To study the generation and demodulation of PSK, DPSK, FSK.

COURSE OUTCOMES:
At the end of this course the students are able to;

R/
0'0

Study and comprehend the basics of Communication system and different Digital Modulation
Systems.

Analyse the operation of each device in various types of modulation systems.

Design and conduct experiments of different Digital modulation systems, in order to interpret
the results.

Demonstrate the skill to use modern engineering tools like CAD tools.

MAPPING WITH COs & POs:
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | POI0 | POIL | POI2 | PSOL | PSO2 | PSO3
col 2 1 1
co2 |3 3 2 1 1 1 2
Co3 |1 3 3 2 1 1 2 1 2 3 1
Co4 2 2 1 3 2 1 1 2 1 3

Minimum of 8 experiments to be conducted (Four from each Part-A&B)
PART-A
1.

NN B WD

PART-B
Modeling of Digital Communications using MATLAB
1.

A e A A i

Sampling Theorem — verification.
Time division multiplexing.

Pulse code modulation.

Differential pulse code modulation.
Delta modulation.

Frequency shift keying.

Differential phase shift keying.
QPSK modulation and demodulation.

Sampling Theorem — verification.
Pulse code modulation.

Differential pulse code modulation.
Delta modulation.

Frequency shift keying.

Phase shift keying.

Differential phase shift keying.
QPSK modulation and demodulation.
Channel and its characteristics.
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INDEX
S.No Name of the Experiment Page Nos.

PART - A

Hardware Experiments
1 | Sampling Theorem-Verification 1-4
2 | Time Division Multiplexing 5-8
3 | Pulse Code Modulation 9-12
4 | Differential Pulse Code Modulation 13-16
5 | Delta Modulation 17 -20
6 | Frequency Shift Keying 21-26
7 | Differential Phase Shift Keying 27 -30
8 | QPSK Modulation and Demodulation 31-34

PART - B

Modeling of Digital Communications using MATLAB
9 | Sampling Theorem-Verification 35-40
10 | Pulse Code Modulation 41 - 45
11 | Differential Pulse Code Modulation 46 - 49
12 | Delta modulation 50-53
13 | Frequency shift keying 54 -57
14 | Phase Shift keying 58 -61
15 | Differential Phase Shift Keying 62 - 65
16 | QPSK Modulation and Demodulation 66 -71
17 | Channel and Its Characteristics 72 -173
18 | Amplitude Shift Keying 74 -76
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(ESTD.1995)

Objective of Laboratory

The main objective of this lab is to learn MATLAB and know why it is an indispensable tool,
especially for electronics and communication engineer.
Evaluation Procedure for Internal Laboratory Examinations
e  For Practical subjects there shall be a continuous evaluation during the semester for 25 sessional marks and

50 end examination marks. Of the 25 marks for internal, 20 marks will be awarded for day-to-day work and 5
marks to be awarded by conducting an internal laboratory test.
e Day-to-day evaluation:
= The concerned teachers have to do necessary corrections with explanations and evaluate each lab
experiment.
= Concerned Lab Incharge should also enter the marks in index page of the record and observation book
& also at the end of each experiment with signature.
e Internal Laboratory examination:

Ten marks will be awarded for internal Lab exam, the division of the marks as given below:

1. Execution : 02Marks
2. Observations and Graphs : 01 Mark
3. Result : 01 Mark
4. Viva voce : 01 Mark

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

Evaluation Procedure for External Laboratory Examinations

e  This Examination Will Be Conducted During The Last Week Of The Semester As Per The Schedule Given
By The RGMCET. (Autonomous)

e This examination will be conducted by the teacher in-charge of the lab and another two faculty members of
the same department (who have more knowledge in the concern lab), recommended by Head of the
Department with the approval of Principal.

e The maximum marks for this examination is 50.

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

1. Block Diagram/ Circuit Diagram : 10 Marks
2. Procedure : 05 Marks
3. Connections/Code : 10 Marks
4. Observations/GRAPHS : 10 Marks
5. Result :05 Marks

6. Viva voce : 10 Marks
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EXPERIMENT: 1
SAMPLING THEOREM AND ITS VERIFICATION

1. To acquire the practical knowledge of Sampling Theorem.

2. To sample the given message signal at three different sampling rates i.e., under
sampling, Critical sampling and Over sampling.

3. To reconstruct the message signal from the sampled signal.

4. To plot the corresponding waveforms on the Graph sheets.

APPARATUS:
1. Sampling Theorem kit

2. Function Generator
3. Patch chords
4. Oscilloscope
5. Oscilloscope Probes
6. Oscilloscope Probes
BLOCK DIAGRAM:
BFW 10 i
ralin: —MWN——
T A T
led Analog Reconstructed
Sample 560 @ - S.ampled —— 1uf Reconstructe
Output 5Vpp, 100Hz Signal Input Output
Sampling !
pulses
5Vpp, 1KHz v
—_—
CIRCUIT DIAGRAM:

ET 1551 ANALOG SIGNAL SAMPLING AND RECONSTRUCTION

FITI'RE TECH
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PROCEDURE:
1. The trainer kit is to be switched on.

9.

A sinusoidal signal of requiredamplitude and frequency is to be given as the input to
the sampling circuit.

A sampling clock of certain amplitude and frequency is to be given as input to the
sampling clock.

The Frequency of sampling clock is to be varied for Nyquistrate, under sampling and
over sampling.

. The message signal, sampling clock and sampled signal are to be observed on the

oscilloscope.

The Amplitude and frequency of the corresponding signals is to be noted for all the
above cases,

The Sampled signal is to be given as an input to the reconstruction filter and the
reconstructed output is to be observed.

. The reconstruction filter should be designed for R and C values depending on the time

constant of the message signal.
The Corresponding Waveforms are to be plotted on the Graph sheets.

EXPECTED WAVEFORMS

Sampling

Signal

Analog Input

Signal

1 | -l
Sampled / HNh A11] \| A}

Output g | \"“"/u J q f‘./‘ JUILIL .,::,‘_,\,:f—‘;}

Reconstructed

Signal

Dept. of ECE, RGMCET Page 2
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OBSERVATIONS:

Signal:
Characteristic:

Under Sampling

Critical Sampling

Over Sampling

Message Signal:
Amplitude
Time period
Frequency

Sampling Clock
Signal:
Amplitude
Time period
Frequency

Sampled Signal:
Amplitude
Time period
Frequency

Reconstructed signal:

Amplitude
Time period
Frequency

THEORY:
CALCULATIONS:

Under Sampling

Critical Sampling

Over sampling

RorC

DISCUSSION:

ADVANTAGES:

DISADVANTAGES:

APPLICATIONS:

1. Digital audio uses PCM and digital signals for sound reproduction.

2. Sampling rate is necessary to capture audio covering the entire 20-20000HZ range.
3. 3Dsampling is the process of volume reading samples a 3D grid of pixels procedure.

CONCLUSION:

RESULT:

INFERENCE:

PRE-EXPERIMENT VIVA-VOCE:

Dept. of ECE, RGMCET

Page 3
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1.
2.
3.
4.

State Sampling Theorem.

What are the different types of Sampling Techniques based on the sampling rate?
What are the different types of sampling techniques, in general?

How does the reconstruction of the message signal possible from the sampled Signal?

POST-EXPEERIMENT VIVA-VOCE:

1.
2.

3.

What is the Nyquist rate for Critical sampling?

What are difficulties you have faced while reconstructing the message signal for
under Sampling?

What are difficulties you have faced while reconstructing the message signal for Over
Sampling?

For which case,do you suggest for the better reconstruction of the messagesignalfrom
the sampled signal?

Dept. of ECE, RGMCET Page 4
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EXPERIMENT: 2
TIME DIVISION MULTIPLEXING & DEMULTIPLEXING

AIM:

*,

*° 0

» To acquire the practical knowledge of the time division multiplexing &demultiplexing
To multiplex and multiplex 8 digital signals
To plot the corresponding waveforms on the graph sheets

X3

*

*,

A X4

APPARATUS:
< TDMKkit
s CRO/DSO
«» Patch cards
¢ Probes
BLOCK DIAGRAM
&
Prgilias Reconstruction
= filters filters
inputs outputs
1 LPF wr Lo
Synchronized
T S ~ R PR =\
2 \
—d LPF \/ _}(/ \ LPF Lz_._
b Pulse Co ik Pulse 4 T
. { amplitude = mg:::;?""“ amplitude ]
i modulator demodulator K
~ = he SRR
Commutator = Decommutator
Timing pulsas : Timing pulses N

. LPF

Figure 4.19 Block diagram of TDM system.
CIRCUIT DIAGRAM:

OUTPUT
CHANNELS

SQUARE
ouTPUT

DEMOD
OUTPUT

+/= 12v, +/- S5v FIXED REGULATED DC POWER SUPPLIES

FUTURE TECH

Dept. of ECE, RGMCET Page 5
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LOGICDIAGRAM:-
1K 1K
VWA WW\,
i Sisnal 2
1pF —. Output
SL100
1K
TDM Input ———
Switch > ——
Input SK100
SVpp.
2KHz =3
1K 1K
vWW\ VWA
Sisnal 1
T — Output
TDM Demultiplexer
= Signal 2
2Vpp, 100Hz
1K
10K
10K
— TDM ocutput
Switching
Signal -
5Vpp, 2KHz -

1K

Signal 1
2Vpp, 100Hz

TDM Multiplexer

Dept. of ECE, RGMCET Page 6
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PROCEDURE:-
1. ThelKHz clock signal is to be connected to the address generator input.

2. By giving HIGH or LOW signals to the multiplexer channel, as inputs,the output of
the multiplexer and the output of the multiplexer and the output of the multiplexer is
to be connected to the demultiplexer.

3. Suppose, 1000 0000 signal is connected as input to the 8 to 1 multiplexer.

4. Multiplexer selects the HIGH input of channel 1 for each 8 times of the input clock
signal.

5. Once multiplexed, after selection to the particular channel, that channel output is
available at the demultiplexing output until the state of the particular channel changed
be connected.

6. Repeat the same setup for any i/p condition.

7. Connect 10 kHz clock signal to the address generator 1/p.

8. Connect A2 to channel 2 of CRO and trigger with CH-2 -ve slope. Connect the
multiplexer channel HL HLHL.

9. Connect multiplexer o/p(i.e. serial) to CH 1 of CRO and observe waveform.

10. Also connect the mux o/p to demux and observe the i/p channels of the mux and the
o/p of demux.

11. Now give the data generator o/p to different channels and observe the demux o/p

EXPECTED GRAPHS:-
Signal 1

Signal 2 f 1

switchire H MMM

Signal -

TOM

output

THEORY:

CALCULATIONS:

DISCUSSION:

ADVANTAGES:

Dept. of ECE, RGMCET Page 7
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DISADVANTAGES:
APPLICATIONS:
CONCLUSIONS:
INFERENCE:

PRE — EXPERIMENT VIVA-VOCE:
1. Define time division multiplexing and demultiplexing.

2. Draw the block diagram of time-Division Multiplexed PAM system

POST-EXPERIMENT VIVA - VOCE:
1. Enlist the application TDM system.
2. List out the advantages and disadvantages of TDM system.

Dept. of ECE, RGMCET Page 8
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EXPERIMENT: 3
PULSE CODE MODULATION AND DEMODULATION

1. To acquire the practical knowledge of Pulse Code Modulation And Demodulation
2. To calculate

i) Signal Power

il) Quantization Noise Power

iii) Signal to Quantization Noise Power [SQNR]
3. To plot the corresponding waveforms on the graph sheets.

APPARATUS:

1. Pulse Code Modulation and Demodulation Trainer Kit
2. Patch chords

3. Oscilloscope

4. Oscilloscope Probes

BLOCK DIAGRAM:
+3V
0
Analog Input
2Vpp, 100Hz,
Unipalar
14
1 2
.1
3 CD4016 1_
O—1s -
Clock 1Input 7
4Vpp, 500Hz,
20% dutycycle =

PCM Qutput .‘ 2 9K

PCM Modulator

Dept. of ECE, RGMCET Page 9
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S
out[7] 4] out 4
B )
wpuls 1 {E E’] } Inguts 4
Vee [£ [11] Vg, GND
[5] 1
puls E{E % } Inputs 3
out2[7] 5] Out3

LM 324 Pin Connection

CIRCUIT DIAGRAM:

SAMPLING
CLK INPUT PARALLEL TO SERIAL

CONVFRSION SERIAL TO PARALLEL

CONVFRSION
PCM MODULATOR

PCM DEMODULATOR FILTER

+/-12v, +/- 5v FIXED REGULATED DC POWER SUPPLIES

o FUTURE TECH
PROCEDURE:

1. The trainer kit is to be switched ON.

2. The Message Signal at the output terminal (AF Output) of the Signal (Source)
Generator is to be observed on the Oscilloscope and its Amplitude and Frequency are
to be noted down.

3. The Sampling Clock signal at the output terminal of the Clock Generator is to be
observed on the Oscilloscope and its Amplitude and Frequency are to be noted down.

4. Now, the Message Signal and the Clock Signal are to be applied as inputs to Pulse
Code Modulator.

5. The Quantized Output is to be observed on the Oscilloscope and the step height and

Dept. of ECE, RGMCET Page 10
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step-width are to be measured.
6. Then, the PCM signal at the output terminal of the modulator is to be observed on the
Oscilloscope and its amplitude and bit duration are to be measured.
7. The PCM signal is to be applied as input to the demodulator and the demodulated
signal at the output terminal of the demodulator is to be observed at the output

terminal of the demodulator.
8. The amplitude and the frequency of the demodulated signal are to be measured.

9. The corresponding waveforms are to be plotted on the graph sheets.

EXPECTED WAVEFORMS:

Unipalar Sine
wave Input

Sampled Output

PO Output

OBSERVATIONS;

ol oL vl

Tilme,

Hhmﬂﬂﬂhhﬂnm,

Tirme, f

Message Signal:

Amplitude

Time Period:
Frequency

Clock Signal:
Amplitude

Time Period:
Frequency
Quantized Signal:
Step-height :
Step-width

PCM Signal:
Amplitude

Bit Duration

Dept. of ECE, RGMCET
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Demodulated Signal:

Amplitude
Time period

Frequency

1. Time Period:
2. Frequency:

CALCULATIONS:

1. Signal Power:
2. Quantization Noise Power:
3. Signal to Quantization Noise Ratio[SQNR]:

ADVANTAGES:
DISADVANTAGES:
APPLICATIONS:
CONCLUSION:
INTERFERENCE:

PRE-EXPERIMENT VIVA-VOCE:

1. Define Pulse Code Modulation.

What do you mean by “Quantization”?

How do you assign the bits to the Quantization levels?

What is the role of Parallel-to-Serial converter in a PCM Transmitter?
How do you calculate the SQNR of a PCM signal?

What are the advantages and disadvantages of PCM?

POST-EXPERIMENT VIVA-VOCE:

1. How do the amplitude Variations of the message signal affect the Stair-case and PCM
signal?

2. Express the SQNR of the PCM signal generated in your experiment.

3. How can the performance of the PCM system be improved?

SRR R

Dept. of ECE, RGMCET Page 12
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EXPERIMENT: 4

DIFFERENTIAL PULSE CODE MODULATION AND DEMODULATON
AIM:
1) To acquire the practical knowledge of Differential Pulse Code Modulation and
Demodulation
2) To calculate
a. Signal Power:
b. Quantization Noise Power:
c. Signal to Quantization Noise Ratio [SQNR]:
3) To plot the corresponding waveforms on the graphs sheets.
APPARATUS:
» Differential Pulse Code Modulation and Demodulation Trainer Kit
» Patch chords
» Oscilloscope
» Oscilloscope Probes

Block diagram:
|
"\"‘;"‘"". . rinY " {
AU i ] e —-J Quantiyer \___7_ ."_A"”'\ ‘ ] hinT,)
inT, 5 T B Zmammnt ¥ F ne o i, PPCM
| ‘ Yuh
" |
xinT,)

i SHR
Predictor
uinT,)

(a)

Input —_J Decoder

» Qutput

Predictor

(b)
DPCM System. (a) Transmitter. (b) Receiver

Dept. of ECE, RGMCET Page 13
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CIRCUIT DIAGRAM:

FT 1510 DIFFERENTIAL PULSE CODE MODULATION & DEMODULATION

TLOBAU7 TLOBAU7

AF INPUT

FUTURE TECH

PROCEDURE:

D

2)

3)

4)

5)

6)

7)

8)
9)

The Trainer Kit to be switched ON

The Message Signal at the output terminal (AF Output)of the signal (Source)
Generator is to be observed on the Oscilloscope and its Amplitude and Frequency are
to be noted down.

The Sampling Clock Signal at the output terminal of the Clock Generator is to be
observed on the Oscilloscope and its Amplitude and Frequency are to be noted down.

Now,the Message signal and the Clock Signal are to be applied as inputs to
Differential Pulse Code Modulator.

The Quantized Output is to be observed on the Oscilloscope and the step height and
step-width are to be measured.

Then the DPCM Signal at the output terminal of the modulator is to be observed on
the Oscilloscope and its amplitude and bit duration are to be measured.

The DPCM Signal is to be applied as input to the Demodulator and the Demodulated
signal at the output terminal of the Demodulator.

The Amplitude and Frequency of the Demodulated signal are to be measured.

The Corresponding Waveforms are to be plotted on the Graph Sheets.

Dept. of ECE, RGMCET Page 14
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AMSOLZ A TIING
SIRVAL. ISP

OBSERVATIONS:

DESMMODLT A TED
oS F
or o/A
CIOMYENTEN

LPF
oOuUTFRUT

Message Signal:

Amplitude :
Time Period:
Frequency
Clock Signal:
Amplitude
Time Period:
Frequency
Quantized Signal:
Step-height :
Step-width
DPCM Signal:
Amplitude

Bit Duration:

Demodulated Signal:

Amplitude
Time period

Frequency

Dept. of ECE, RGMCET

Page 15




Autonomous

Rajeev Gandhi Memorial College of Engineering and Technology

Department of ECE

THEORY

CALCULATIONS

Signal Power

Quantization Noise Power

Signal to Quantization Noise Ratio [SQNR]:

DISCUSSION

ADVANTAGES

DISADVANTAGES

APPLICATION

CONCLUSION

INFERENCE

PRE-EXPERIMENT VIVA-VOCE:

1.

Ntk w

6.

Define Differential Pulse Code Modulation.

What do you mean by "Stair-case Approximation"?
How do you assign the bits to the Quantization levels?
List out the factors which affects the predictor output.
How do you calculate the SQNR of a DPCM Signal?

What is the advantage of DPCM over PCM?

POST-EXPERIMENT VIVA-VOCE:
How do the amplitude variations of the message signal affects the Stair-case and

1)

2)
3)
4)

DPCM Signal?

Express the SQNR of the DPCM signal generated in your experiment.
How can the performance of the DPCM System be improved?
What is the role of predictor in DPCM System?

Dept. of ECE, RGMCET
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EXPERIMENT: §
DELTA MODULATION AND DEMODULATION
AIM:
1. To acquire the practical knowledge of Delta Modulation and Demodulation.
TO CALCULATE:
i) Signal Power:
i) Quantization Noise Power:

iii) Signal to Quantization Noise Ratio [SQNR]:
iv) To plot the corresponding waveforms on the graph sheets.

APPARATUS:
» Delta Modulation and Demodulation Trainer Kit
» Patch chords
» Oscilloscope
» Oscilloscope Probes

BLOCK DIAGRAM:

Sampled s eln? ) - ] :
input /% A One-biy h(""‘
vin7 r \;J— quantizer Output

AnT M
r T T e e e — . ————
' [
| ‘1
' I
' I
| 4 Delay |
| T, 4
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CIRCUIT DIAGRAM:

FT 1511

EXPECTED WAVE FORM:
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PROCEDURE:

1) The Trainer Kit to be switched ON

2) The Message Signal at the output terminal (AF Output)of the signal (Source)
Generator is to be observed on the Oscilloscope and its Amplitude and Frequency are
to be noted down.

3) The Sampling Clock Signal at the output terminal of the Clock Generator is to be
observed on the Oscilloscope and its Amplitude and Frequency are to be noted down.

4) Now, the Message signal and the Clock Signal are to be applied as inputs to
Differential Pulse Code Modulator.

5) The Quantized Output is to be observed on the Oscilloscope and the step height and
step-width are to be measured.

6) Then the DM Signal at the output terminal of the modulator is to be observed on the
Oscilloscope and its amplitude and bit duration are to be measured.

7) The DM Signal is to be applied as input to the Demodulator and the Demodulated
signal at the output terminal of the Demodulator.

8) The Amplitude and Frequency of the Demodulated signal are to be measured.

9) The Corresponding Waveforms are to be plotted on the Graph Sheets.

OBSERVATIONS:

Message Signal:

Amplitude
Time Period

Frequency

Clock Signal :

Amplitude
Time Period

Frequency

Quantized Signal:

Step-height
Step-width

DPCM Signal :

Amplitude

Bit Duration

Demodulated Signal:

Amplitude
Time period

Frequency
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THEORY:
CALCULATIONS:
1) Signal Power

ii)

Quantization Noise Power

iii) Signal to Quantization Noise Ratio [SQNR]:

DISCUSSION

ADVANTAGES

DISADVANTAGES

APPLICATION

CONCLUSION

INFERENCE

PRE-EXPERIMENT VIVA-VOCE:

1.
2
3.
4
5.

6.
7.

Define Delta Modulation.

. What do you mean by "Stair-case Approximation"?

How do you assign the bits to the Quantization levels?

. What happens to the output signal if the amplitude variation of the message signal is

1. Greater than the step size

ii. Less than the step size

What are the types of Quantization errors in delta modulation?
How do you calculate the SQNR of a Delta Modulated Signal?
What is the advantage of delta modulation over PCM?

POST-EXPERIMENT VIVA-VOCE:

1)

2)
3)
4)

How do the amplitude variations of the message signal affects the Stair-case and
DPCM Signal?

Express the SQNR of the DPCM signal generated in your experiment

How can the performance of the DPCM System be improved?

What is the role of predictor in DPCM System?
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EXPERIMENT: 6
FSK MODULATION AND DEMODULATION

AIM:
1) To acquire the practical knowledge of modulation and demodulation techniques of

Shift keying.
2) To measure Mark Frequency and the Space Frequency of the FSK signal.
3) To calculate Band width & data rate.
4) To plot the corresponding Waveforms on graph sheet.

APPARATUS:
» FSK Modulation and Demodulation Trainer Kit

» Digital Storage Oscilloscope/CRO
» Probes
» Patch cords

BLOCK DIAGRAM:

m(r)

/2

)= /=

Binary wave e (e} Tp cos{2mfyr) o 4 -
(on—off —g : CS Fr;;v
signaling L+ s

form)
mir)
> Inverter ‘ﬁ()_

o2t} = \/% cos(2nfr1)

(a)

r
| J- b <L
0
= B Choose 1it/>0
! Decision _’_{

x(r} :
o (2) device Choose 01 <0

~—-§>—— fon dt x2

$21(1t)

b
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LOGIC DIAGRAM:
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ALTERNATE CIRCUIT:
Carrier-1,
2Vpp, 1KHz

10K
Meszage Input AR
10Wpp, 200Hz

= F5K Output

Carrier-2,
2Vpp, 2KHz

FSK Modulator

15V

Demodulated

Dutpat
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511
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LB o
9 10',(9 12
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330
Fae
5V
*

FUTURE TECH
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PROCEDURE:
1) The Trainer Kit is to be switched ON

2) The carrier signal is to be observed on the Oscilloscope and amplitude and frequency
of the carrier signal are to be measured.

3) Among D1,D2,D3,D4 provided on the kit,any one of the data is to be selected as
modulating signal and its amplitude and Ton,Toff are to be measured.

4) The modulating signal to the datainput and the carrier signal are to be applied as
inputs to the FSK modulator.

5) At the output terminal of the Modulator, the FSK output is to be observed on the
Oscilloscope and the amplitude and the Mark-Frequency and Space-Frequency of the
FSK signal arc to be measured.

6) The modulated signal is to be applied as input to demodulator and the demodulated
signal is to be observed at the output terminal of the Demodulator.

7) The corresponding waveforms are to be plotted on the Graph Sheets.

EXPECTED WAVEFORMS:

Carrier [\ \ [\. fﬁ"l. // F/\ ./\ \ f’f’\. f\'» ;[\\
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TR BYE | | 171 BB BRYBNI ] |
Input 2 IIJiI Ilull I]LII |U[I ILJ !|LII |ILI|| ]iull ||L| ]l_iII |I J|I ||u|| ||I |IIJ ]|u|] .Iull Ilu |ih|| II,I! IIIUII !I llI| |II|
Message “ ’ g !

Input

FSK iﬂ-., A \. A .(L'I rﬁ\ A f{ﬂ \/ IIII1I|= HAWA
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OBSERVATIONS:

Modulating signal(DATA)
Amplitude:
Bit Duration:
Data Sequence:
Carrier signal:
Amplitude:
Time-period:
Frequency:
FSK signal:
Amplitude:
Mark Frequency:
Space Frequency:
Demodulated signal:
Amplitude:
Bit Duration:

Data sequence:

THEORY:

CALCULATIONS:

DISCUSSIONS:

ADVANTAGES:

DISADVANTAGES:

APPLICATIONS:

CONCLUSION:

RESULT:
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INFERENCE:

PRE-EXPEREMENT VIVA-VOICE:

1) What is meant by Frequency Shift Keying?

2) What are the advantages of FSK technique over ASK technique?
3) What are basic blocks of an FSK Modulation System?

4) List out the applications of FSK system?

POST-EXPERIMENT VIVA-VOICE:
1) Draw the constellation diagram of FSK.

2) For the given 8 bit data 10111010 draw the FSK output waveforms.

3) Find the Symbol Error Probability for the FSK signal obtained in the experiment.
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EXPERIMENT: 7
DPSK MODULATION AND DEMODULATION

AIM:
1) To acquire the practical knowledge of DPSK Modulation and Demodulation System.

2) To calculate the Error Probability of DPSK System.
3) To plot the corresponding wave forms on the graph sheet.

APPARATUS:
» DPSK Modulation and Demodulation Trainer Kit.

» Digital Storage Oscilloscope

> Probes
» Patch cords
BLOCK DIAGRAM:

Input (dg ) Amplitude-

RERE Logic level ] Product 0
c:q:::ct‘——.- network shifter modulator [~ si:§:<|

3
(dgy} 1
Delay Vv % cos (2xf 1)
Th b
(a)
Correlator
x(t) Band-

Y

filter device Choose 0

Choose 1
Decision _,_{ if1>0
i 1<0

Y

(b)
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2 x

(ESTD-1995)

CIRCUIT DIAGRAM:

% ° FT1508 DPSK MODULATION & DEMODULATION

s}

CARRIER
INPUT

BC —
! sV 7 [
- S ‘ : =2

BIT CLOC¥

=
s
3
z
w
s
2

{}

Ll

1kpF

el

I3

BIT CLK
OUTPUT

FUTURE TECH

PROCEDURE:
1) The Trainer Kit is to be switched ON.

2) Among D1, D2, D3, D4 provided on the kit, any one of the data is to be selected as
Modulating Signal and its Amplitude and Ton, TOFFare to be measured.

3) The Carrier Signal is to be observed on the Oscilloscope and the Amplitude and the
Frequency of the Carrier Signal are to be measured.

4) The Bit-Clock Signal is to be observed on the Oscilloscope and the Amplitude and the
Frequency of the Bit-Clock Signal are to be measured.

5) The Modulating Signal to the data input and the Carrier Signal are to be appliedAs
inputs to the DPSK Modulator.

6) At the output terminal of the Modulator, the DPSK Signal is to be observed on the
Oscilloscope and the Amplitude and the Mark-Frequency and the Space-Frequency of
the DPSK Signal are to be measured.

7) The Modulating Signal is to be applied as input to the demodulator and the
Demodulating Signal is to be observed at the output terminal of the Demodulator.

8) The Corresponding Waveforms are to be plotted on the Graph Sheets.
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Expected wave form:

ONANONO00L

L ...

MODULATING

DATA W

DIEFERENTIAL

DATA

CARRIER

WM\AM\) opsK

DEMOOULATED
o

OBSERVATIONS:

DPSK Signal waveforms

Modulating Signal(DATA)

Amplitude:
Bit Duration:

Data Sequence:

Carrier Signal:

Amplitude:
Time-Period:

Frequency:

DPSK Signal:
Amplitude:

Frequency:

Demodulated Signal:
Amplitude:
Bit Duration:

Data Sequence:
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THEORY:
CALUCULATIONS:
DISCUSSIONS:
ADVANTAGES:
DISADVANTAGES:
APPLICATIONS:
CONCLUSION:
INFERENCE:

PRE-EXPERIMENT VIVA-VOICE:
1) What do you understand by DPSK?
2) Enlist the advantages of DPSK System over PSK.
3) List out the application of DPSK system.

POST-EXPERIMENT VIVA-VOICE:
1) What is the Error Probability of a DPSK?Compare the theoretical and Practical values
of Pe
2) What are the disadvantages of DPSK?
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EXPERIMENT: 8
QPSK MODULATION AND DEMODULATION

AIM:
1. To acquire the practical knowledge of QPSK modulation and demodulation
2. To calculate the Error Probability of QPSK system
3. To plot the corresponding waveforms on the graph sheet

APPARATUS:

» QPSK modulation and demodulation Trainer Kit
» Digital Storage Oscilloscope CRO

» Probes
> Patch cords
BLOCK DIAGRAM:
b, (r) )/;(\‘\f
@y L2} = \/7,5;603(2-[,1)' ’ "
t'):::::f Demuluplexer O:MS
wave +
bilr)
b, {r) *?
@z le) = \/"if sin{2xf_ 1)
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J_ g . = Decision
= o : device
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T Multiplexer — 10
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f > Kol Decision l
o device
Quadrature channel

Sy (1)
(&)

Dept. of ECE, RGMCET Page 31



Rajeev Gandhi Memorial College of Engineering and Technology
Autonomous
Department of ECE

=
FT 1560 QPSK MODULATION‘_"JEMODULAYION

QPSK MODULATOR :
~'s, A0S,

i 7905 .
3 ”~
5,
7 11 AR
1 (4 x 1N4007)
+/-5V POWER SUPPLY

PROCEDURE:

1. The Trainer Kit is to be switched on.

2. Among D1, D2, D3, D4 provided on the kit, any one of the data is to be selected as
Modulating signal and its amplitude and Ty, Tosr are to be measured.

3. The carrier signal is to be observed on the Oscilloscope and the Amplitude and the
Frequency of the Carrier signal are to be measured.

4. The Bit-Clock Signal is to be observed on the Oscilloscope and the Amplitude and the
Frequency of the Bit-Clock Signal are to be measured.

5. The Modulating Signal to the data input and the Carrier Signal are to be applied as
inputs to the QPSK Modulator.

6. AT the output terminal of the Modulator, the QPSK Signal is to be observed on the
Oscilloscope and the Amplitude and the Mark-Frequency and the Space-Frequency of
the QPSK Signal are to be measured.

7. The Modulated Signal is to be applied as input to demodulator and the
Demodulated signal is to be observed at the output terminal of the Demodulator.

8. The Corresponding Waveforms are to be plotted on the Graph Sheets.
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EXPECTED WAVE FORMS:
f_Lu'—I——\LI\J Phase Discriminator
Outpuat
! . L g
| | I \ l l 10 -'".':-,f:lll,,

L L Ll et

¥ L LI

-——] Delaycd
\ l Reconstructed

Signal
OBSERVATIONS:
Modulating Signal (DATA):
Amplitude:
Bit Duration:
Data Sequence:
CARRIER SIGNAL:
Amplitude:
Time period:
Frequency:
QSK SIGNAL:
Amplitude:
Frequency:
Demodulated Signal:
Amplitude:
Bit Duration:

Data Sequence:
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THEORY:
CALUCLATIONS:
DISCUSSION:
ADVANTAGES:
DISADVANTAGES:
APPLICATIONS:
CONCLUSION:
INFERENCE:

PRE-EXPERIMENTVIVA-VOICE:

1. What do you understand by QPSK?
2. Enlist the advantages of QPSK system over PSK.
3. List out the applications of QPSK system.

POST EXPERIMENTVIVA-VOICE:

1) What is the Error Probability of a QPSK signal? Compare the theoretical and practical
values of P.
2) What are the disadvantages of QPSK System?
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EXPERIMENT: 9
SAMPLING THOEREM-ITS VERIFICATION

AIM:

1) To write and simulate the MAT Lab code for Natural Software.
2) To plot the corresponding Waveforms on the Graph Sheets

APPARATUS:

» PC Installed with Windows XP or higher by double clicking its icon
» Power Supply

PROCEDURE:

1) Open the MATLAB software by double clicking the icon

2) MATLAB logo will appear and after few moments Command Prompt will appear.

3) Go to the File Menu and select a New M-File (File_New_M-File) or in the left hand
Corner a blank white paper icon will be there. Click it once.

4) A blank M-file will appear with a title ‘untitled’

5) Now start typing your program .After completing save the M-file with
appropriatename. To execute the program Press F5 or go to Debug menu and select

Run.
6) After execution, output will appear in the command window. If there is an error then

with an alarm, type of error will appear in red color.
7) Rectify the error if any and go to Debug Menu and select Run.

BLOCK DIAGRAM:

BFW 10
D S 1K

—\W\—

S T| d Anaiog T T Reconstructed
Smp e 60 @ i Sfampled 1 v
utput 5Vpp, 100Hz Signal Input utpu

Sampling
pulses
5Vpp, 1KHz
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FLAT TOP
OuT PUT

AMPLITUDE
AF SIGNAL GENERATOR (200 Hz - 2 kHz )

OUTPUT SAMPLED
SIGNAL
INPUT

©

a A FUTURE TECH

MATLab CODE:

clc;

clearall;

closeall;

t=0:0.001:1;

fm=10;

fsl=fm;

fs2=2*fm;

fs3=4*fm;
a=2;%amplitude of analog signal
Vm=a*sin(2*pi*fm*t);
Vcl=square(2*pi*fs1*t);
n=length(Vcl)

fori=1:n

if (Vcl(i)<=0)

Vel(@)=0;

else

Vcl(@G)=1;

end

end

J%under modulation
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figure(1)
yl1=Vcl.*Vm;
subplot(3,1,1);
plot(t,Vm);
subplot(3,1,2);
plot(t,Vcl);
axis([0 1-0.51.5)])
subplot(3,1,3);
plot(t,Vcl,'r-");
holdon;
plot(t,y1);
axis([0 1 -aa))

Y%critical modulation

Vc2=square(2*pi*fs2*t);
n=length(Vc2)
fori=1:n

if (Vc2(1)<=0)
Vc2(1)=0;

else

Ve2()=1;

end

end

figure(2)
y2=Vc2.¥*Vm;
subplot(3,1,1);
plot(t,Vm);
subplot(3,1,2);
plot(t,Vc2);
axis([0 1 -0.5 1.5])
subplot(3,1,3);
plot(t,Vc2,'r-");
holdon;
plot(t,y2);
axis([0 1 -aa))

J%over modulation

Vc3=square(2*pi*fs3*t);
n=length(Vc3)

fori=1:n

if (Ve3(1)<=0)
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Vc3(1)=0;
else
Vc3(i)=1;
end
end
figure(3)
y3=Vc3.*Vm;
subplot(3,1,1);
plot(t,Vm);
subplot(3,1,2);
plot(t,Vc3);
axis([0 1-0.51.5))
subplot(3,1,3);
plot(t,Vc3,'r-');
holdon;
plot(t,y3);
axis([0 1 -a a])
WAVEFORMS:
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THEORY:

CALCULATIONS:

DISCUSSION:

ADVANTAGES:

DISADVANTAGE:

APPLICQATION:

CONCLUSION:

INFERENCE:

PRE-EXPERIMENT VIVA-VOCE:

1) State Sampling Theorem
2) What are the different types of Sampling Techniques based on the sampling rate?

3) What are the different types of sampling techniques, in general?
4) How does the reconstruction of the message signal possible from the sampled Signal?

POST — EXPERIMENT VIVA-VOCE:

1.
2.

3.

What is theNyquist rate forCritical sampling?

What are difficulties you have faced wile reconstructing the message signal for under
Sampling?

What are the difficulties you have faced while reconstructing the message signal for
over Sampling?

For which case,do you suggest for the better reconstruction of the message signal
from the sampled signal?
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EXPERIMENT: 10
PULSE CODE MODULATION
AIM:
1. To write and simulate the MAT Lab code for Pulse Code Modulation and
Demodulation.
2. To plot the corresponding waveforms on the Graph sheet
APPARATUS:

e PC installed with windows XP or higher Version and MAT Lab Software
e Power supply

BLOCK DIAGRAM:
+5W
Analog Input
2Vpp, 100Hz, | Clock 2 Ifp
Unipolar
14
1 2 5
_I__@_ % 14 —
=~ CD4016 - 7493 =
O—12 + g
11 1
Clock 1 Input 7 ]
-
4Vpp, 500Hz, S22k T22K T2.2K T2.2K
20% duty eycle = /] 5 ey 1 AAR AR
PCM Output g 7 iz = 1K 1K | 1K iun
53 52 51 50
MSB Lse —
2.2K 2.2K

PCM Modulator

CIRCUIT DIAGRAM:

CONV.
= CLKIP

SAMPLING

CLKINPUT = = I PARALLEL TO SERIAL,
e

SERIAL TO PARALLEL
CONVFRSION

SAMPLE & HOLD PCM MODULATOR PCM DEMODULATOR FILTER

CONVFRSION

DC SOURCE

+/-12v, +/- 5v FIXED REGULATED DC POWER SUPPLIES

FUTURE TECH
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PROCEDURE:
1. Open the MAT Lab Software by double clicking its icon.

2. MAT Lab logo will appear and after few moments command Prompt will appear

3. Go to the File Menu and select a New M-File. (File_New_M-File) or in the left hand
corner a blank white paper icon will be there .click it once.

4. A blank M-File will appear with a title 'untitled'.

5. Now start typing your program. After completing, save the M-file with appropriate
name. To execute the program press F5or go to debug menu and select run.

6. After executing, output will appear in the command window. If there is an error then
with an alarm, type of error will appear in red colour.

7. Rectify the error if any and go to Debug Menu and select run.

MATLAB CODE:

clc;

closeall;

clearall;

n=input('Enter n value for n-bit PCM system : ');

nl=input('Enter number of samples in a period : );

L=2"n;

9 % Signal Generation

90 x=0:1/100:4*pi;

% y=8*sin(x); % Amplitude Of signal is 8v

% subplot(2,2,1);

% plot(x,y);grid on;

9% Sampling Operation

x=0:2*p1/n1:4*p1; % nl nuber of samples have tobe selected
s=8%sin(x);

subplot(3,1,1);

plot(s);

title('Analog Signal’);

ylabel('Amplitude--->");

xlabel('Time--->");

subplot(3,1,2);

stem(s);grid on; title('Sampled Sinal'); ylabel('Amplitude--->"); xlabel('Time--->");
% Quantization Process

vmax=_8;

vmin=-vmax;

del=(vmax-vmin)/L;

part=vmin:del:vmax; % level are between vmin and vmax with difference of del
code=vmin-(del/2):del:vmax+(del/2); % Contaion Quantized valuses
[ind,q]=quantiz(s,part,code); % Quantization process

% ind contain index number and q contain quantized values
l1=length(ind);
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12=length(q);

fori=1:11

if(ind(i)~=0) % To make index as binary decimal so started from 0 to N
ind(1)=ind(1)-1;

end

1=i+1;

end

fori=1:12

if(q(1)==vmin-(del/2)) % To make quantize value inbetween the levels
q(i)=vmin+(del/2);

end

end

subplot(3,1,3);

stem(q);grid on; % Display the Quantize values
title('Quantized Signal’);

ylabel('Amplitude--->");

xlabel('Time--->");

9% Encoding Process

figure

code=de2bi(ind,'left-msb"); % Cnvert the decimal to binary
k=1;

fori=1:11

for j=1:n

coded(k)=code(i,j); % convert code matrix to a coded row vector
=i+

k=k+1;

end

i=i+1;

end

subplot(2,1,1); grid on;

stairs(coded); % Display the encoded signal

axis([0 100 -2 3]); title('Encoded Signal');
ylabel('Amplitude--->");

% Demodulation Of PCM signal
qunt=reshape(coded,n,length(coded)/n);
index=bi2de(qunt','left-msb"); % Getback the index in decimal form
g=del*index+vmin+(del/2); % getback Quantized values
subplot(2,1,2); grid on;

plot(q);

% Plot Demodulated signal

title('Demodulated Signal');

ylabel('Amplitude--->");

xlabel('Time--->");
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THEORY:
CALCULATIONS:
DISCUSSION:
ADVANTAGES:
DISADVANTAGES:
APPLICATIONS:
CONCLUSION:
INTERENCE:

PRE-EXPERIMENT VIVA-VOCE:
1. Define Pulse Code Modulation.
What do you mean by "Quantization"?
How do you assign the bits to the Quantization levels?
What is the role of Parallel-to-Serial converter in a PCM Transmitter?
How do you calculate the SQNR of a PCM Signal?
6. What are the advantages and disadvantages of PCM?

POST-EXPERIMENT VIVA-VOCE:
1. How do the Amplitude Variations of the Message signal affect the stair-case and
PCM Signal?
2. Express the SQNR of the PCM Signal generated in your experiment.
3. How can the performance of the PCM System be improved?

Dk W
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EXPERIMENT: 11
DIFFERENTIAL PULSE CODE MODULATION
AIM:

1. To write the MAT Lab code for Differential pulse code Modulation and
Demodulation.
2. To plot the corresponding Waveforms on the Graph sheet

APPARATUS:

e Pcinstalled with windows XP or higher version and MATLAB software.
e Power supply

PROCEDURE:

1. Open the MATLAB software by double clicking its icon

2. MATLAB logo will appear and after few moments command prompt will appear

3. Go to the file Menu and select a New M-file. (File_New_M-File) or in the left hand
corner a blank white paper icon will be there. Click it once.

4. A blank M-file will appear with a title ‘untitled’

5. Now start typing your program. After completing, save the M-file with appropriate
name. To execute the program Press F5 or go to debug menu and select Run.

6. After execution, output will appear in the command window. If there is an error then
with an alarm, type of error will appear in red color.

7. Rectify the error if any and go to Debug Menu and select Run.

BLOCK DIAGRAM:

a - "= o
S.,-rvt“"“ P BRI ") . = —
.r\hl" »"—““F\o )"—"“""“—' ()l‘;l')!'}(-f :“”7" Him ”] &
cinT,! ‘ B £ neadar = s bPCMm
- — iz wWayn

¢ inT,)
x x ;Q~_>

Predictor

ulnT,)

(a)

INPUT ——] Decoder

Qutput

Predictor

(b}
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CIRCUIT DIAGRAM:

FT 1510 DIFFERENTIAL PULSE CODE MODULATION & DEMODULATION

....... A
. TLOBAUT TLOBAU7

AF INPUT |

From
Diff.Ampl.

CLK /P
~12v.

PARALLEL TO SERIAL
CONVFRSION

U13 TLOB4
6
l :

-5V

8K
D 1
3 U13 TLOS4

SUMMER

U14 4053
S CLK

"FUTURE TECH

MATLAB CODE:

predictor = [0 1]; % y(k)=x(k-1)
partition = [-1:.1:.9];
codebook = [-1:.1:1];
t = [0:pi/50:2*pi];
x = sawtooth(3*t); % Original signal
% Quantize x using DPCM.
encodedx = dpcmenco(x,codebook,partition,predictor);
% Try to recover x from the modulated signal.
decodedx = dpcmdeco(encodedx,codebook,predictor);
plot(t,x,t,decodedx,'--")
legend('Original signal','Decoded signal','Location’,'NorthOutside');
distor = sum((x-decodedx).”2)/length(x) % Mean square error
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Original signal
— — Decoded signal

L

THEORY:

CALCULATIONS:

DISCUSSION:

ADVANTAGES:

DISADVANTAGES:

APPLICATIONS:

CONCLUSION:

INFERENCE:
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PRE-EXPERIMENT VIVA-VOCE:

1. Define Differential Pulse code Modulation.

What do you mean by “QUANTIZATION?

How do you assign the bits to the Quantization levels?
What is the role of predictor in a DPCM Transmitter?
How do you calculate the SQNR of a DPCM signal?
What are the advantages and disadvantages of DPCM?

POST-EXPERIMENT VIVA-VOCE:

1. How do the amplitude variations of the message signal affect the stair-case and
DPCM signal?

2. Express the SQNR in dB of the DPCM signal generated in your experiment.

3. How can be the performance of the DPCM system be improved?

ISARNANE N
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AIM:
1.
2.

EXPERIMENT: 12
DELTA MODULATION

To write and simulate the MATLab code for Delta Modulation.
To write the Corresponding Waveforms on the Graph Sheet.

APPARATUS:

PC Installed with Windows XP or higher Version and MATLab Soft.
Power Supply.

PROCEDURE:

1.
2.
3.

Open the MATLAB software by double clicking its icon.

MATLAB logo will appear and after few moments Command Prompt will appear.

Go to the File Menu and select a New M-file. (File _New _M-file) or in the left hand
corner a blank white paper icon will be there .Click it once.

A blank M-file will appear with a title 'untitled'

Now start typing your program. After completing, save the M-file with appropriate
name. To execute the program Press F5 or go Debug Menu and select Run.

After execution, output will appear in the Command window. If there is an error then
with an alarm, type of error will appear in red color?

7. Rectify the error if any go to Debug Menu and select Run.
BLOCK DIAGRAM:
Sampled + r(n}") Rt
put x ne-bit
.l'"(1n Tl‘?' \LJ— R qQuantizer Output
A(nrn‘«
l' T . — e ———
I
1
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I - T
|
e o o S it 00 AR P
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FT 1511 DELTA MODULATION AND DEMODULATION ¢

T 74193-2

74193-1

+/- 12v,+5v REGULATED DC POWER SUPPLY

_FUTURE TECH

MATLAB CODE:

clc;

clearall;

closeall;

fs=20;

t=0:1/fs:1;

am=1;

fm=1;
m=sin(2*pi*fm*t);
plot(m);
d=2*pi*fm*am/fs;
for n=1:length(m);
if(n==1)
e(n)=m(n);
eq(n)=d*sign(e(n));
mq(n)=eq(n);

else
e(n)=m(n)-m(n-1);
eq(n)=d*sign(e(n));
mq(n)=mq(n-1)+eq(n);
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end

end
holdon;
stairs(mq);

WAVEFORMS:

2 I I I I

05 _

A5k .

THEORY:

CALCULATIONS:

DISCUSSION:

ADVANTAGES:

DISADVANTAGES:

APPLICATIONSL:

CONCLUSION:

INFERENCE:
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PRE-EXPERIMENT VIVA-VOCE:

1.
2. What do you mean by "Stair-case Approximation"?

3.

4. What happens to the output signal if the amplitude variation of the message signal?

Define Delta-Modulation.
How do you assign the bits to the Quantization levels?

a. isgreater than the step size.
b. less than the step size

. What are the types of Quantization Errors in Delta Modulation?

How do you calculate the SQNR of a Detla Modulated Signal?
What is the advantage of delta modulation over PCM?

POST-EXPERIMENT VIVA-VOCE:

1.

How do the amplitude Variations of the Message Signal effect the Stair-Case and
modulated signal?

Express the SQNR of the delta modulated signal generated in your experiment.

How can the performance of the Delta-Modulation System be improved?
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EXPERIMENT: 13
FREQUENCY SHIFT KEYING
AIM:
1. To write and simulate the MATlab® code for Frequency Shift Keying
Technique.
2. To plot theCorresponding Waveforms on the Graphsheet.
APPARATUS:

» Pcinstalled with Windows XP or higher Version and MATlab Software.
» Power supply.

PROCEDURE:

1. Open the MAT Lab® software by double clicking its icon.

2. MATLAB logo will appear and after few moments command prompt will appear.

3. Go to the File Menu and select a New M-file.(File_New_M-file) or in the left hand
corner a blank white paper icon will be there. Click it once.

4. A blank M-file will appear with a title ‘untitled’

5. Now start typing your program. After completing, save the M-file with appropriate
name. To execute the program Press F5 or go to Debug Menu and select Run.

6. After execution, output will appear in the command window. If there is an error then
with alarm, type of error will appear in red colour.

7. Rectity the error if any go to Debug Menu and select Run.

BLOCK DIAGRAM:
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FT 1506 FSK MODULATION & DEMODULATION
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FSK DEMODULATOR

+/- 5V REGULATED DC POWER SUPPLY

‘ FUTURE TECH
MATLAB CODE:
clc;
clearall;
closeall;
N=§;
Bit_stream=round(rand(1,N));
fs=100;
t=0:(1/fs):1;
fm=1;
fcl=1;
fc2=3;

datastream =[];

time=[];

carrier_signal1=[];

carrier_signal2=[];

fsk_signal=[];

fori= 1:1:length(Bit_stream);

datastream=[datastream ((Bit_stream(i)==0)*zeros(1,length(t))+
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(Bit_stream(i)==1)*ones(1,length(t)))];
carrier_signall=[carrier_signall (sin(2*pi*fcl*t))];
carrier_signal2=[carrier_signal2 (sin(2*pi*fc2*t))];
fsk_signal=[fsk_signal ((Bit_stream(i)==0)* sin(2*pi*fc1*t) +

(Bit_stream(i)==1)*sin(2*pi*fc2*t))];

time=[time,t];
t=t+1;
end

subplot(4,1,1);
plot(time,datastream);
axis([0 time(end) -1.5 1.5])
subplot(4,1,2);
plot(time,carrier_signall);
subplot(4,1,3);
plot(time,carrier_signal2);
subplot(4,1,4);
plot(time,fsk_signal);

WAVE FORM:
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THEORY:
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ADVANTAGES:
DISADVANTAGES:
APPLICATIONS:
CONCLUSION:
INFERENCE:

PRE-EXPERIMENT VIVA-VIOCE:
1. Define FSK modulation?
2. What are the advantages of FSK system over ASK system?
3. Draw the block diagram of coherent and Non-Coherant FSK system?

POST-EXPERIMENT VIVA-VIOCE:
1. Given a bandwidth of 5000Hz for an FSK signal, what are the baud rate and bit rate?
2. Find the minimum bandwidth for an FSK signal transmitting at 2000bps?
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EXPERIMENT: 14

PHASE SHIFT KEYING
AIM:
1. To write and simulate the MATLab code for Phase Shift Keying Technique
2. To plot the CorrespondingWaveforms on the Graph Sheets

APPARATUS:

e PC Installed with Windows XP or higher Version andMATLab Software
e Power Supply.

PROCEDURE:

1. Open the MATLAB® software by double clicking its icon.

2. MATLAB® logo will appear and after few moments Command Prompt will appear.

3. Go to the File Menu and select a New M- file. (File_New_M-file) or in the left hand
corner a blank white paper icon will be there. Click it once.

4. A blank M-file will appear with a title "untitled'

5. Now start typing your program. After completing, save the M- file with appropriate
name. To execute the program Press F5 or go to Debug Menu and select Run.

6. After execution, output will appear in the Command window.If there is an error then
with an alarm, type of error will appear in red color.

7. Rectify the error if any and go to Debug Menu and select Run.

BLOCK DIAGRAM:
------ R — Binary
Binary Product > PSK
wave = modulator wave
{polar form)

=

¢ (1) -_\/% cos (2nf.t)

(a)

i Choose 1ifx; >0
! Decision | o

iy
L T — o 4t device Choose 0 if x; <0

¢1(1)

(b)
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& FT4507 _ PHASE SHIFT KEYING MODULATION & DEMODULATION &

v

CARRIER . Sl o R B e, I TR

CARRIER
OUTPUT @ _TLO084

THE

= CARRIER GENERATOR

+/- 5V REGULATED DC POWER SUPPLY
& FUTURE TECH
MATLab CODE:
clc;
clearall;
closeall;
N=§;
Bit_stream=round(rand(1,N));
fs=100;
t=0:(1/fs):1;
fm=1;
fc=1;

datastream =[];

time=[];

carrier_signal=[];

psk_signal=[];

fori= 1:1:length(Bit_stream);

datastream=[datastream (-(Bit_stream(i)==0)*ones(1,length(t))+
(Bit_stream(i)==1)*ones(1,length(t)))];
carrier_signal=[carrier_signal (sin(2*pi*fc*t))];
psk_signal=[psk_signal -((Bit_stream(i)==0)*sin(2*pi*fc*t+pi)+
(Bit_stream(i)==1)*sin(2*pi*fc*t))];

time=[time,t];
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t=t+1;
end

subplot(3,1,1);
plot(time,datastream);
axis([0 time(end) -1.5 2])
subplot(3,1,2);
plot(time,carrier_signal);

subplot(3,1,3);
plot(time,psk_signal);

WAVEFORMS:
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THEORY:

CALCULATIONS:

DISCUSSION:

ADVANTAGES:

DISADVANTAGES:

Dept. of ECE, RGMCET

Page 60




Rajeev Gandhi Memorial College of Engineering and Technology

Autonomous
Department of ECE
APPLICATIONS:
CONCLISION:
INFERENCE:

PRE-EXPERIMENT VIVA-VOICE:
1. Define PSK Modulation.
2. What are advantages of PSK System over ASK and PSK Systems?
3. Draw the Block Diagrams of Coherent and Non-Coherent PSK Systems.

POST-EXPERIMENT VIVA-VOICE:

1. Why do we make 180 degree phase shift in PSK and Why not90 or 270? Comment on
this.

2. Given a bandwidth of 5000 Hz for a PSK signal,what are the baud rate and bit rate?

3. Find the minimum bandwidth for a PSK signal transmitting at 2000bps.
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EXPERIMENT: 15
DIFFERENTIAL PHASE SHIFT KEYING

AIM:
1. To write and simulate the MATLabcode for Differential Phase Shift Keying
Technique.
2. To plot the Corresponding Waveforms on the Graph Sheet.
APPARATUS:

» PC Installed with Windows XP or higher Version and MATLab Software.
» Power Supply.

PROCEDURE:

1) Open the MATLab software by double clicking its icon.

2) MATLAB logo will appear and after few moments Commands Prompt will appear.

3) Go to the File Menu and select a New M-file. Or in the left hand corner a blank white
paper icon will be there. Click it once.

4) A blank M-file will appear with a title ‘untiled’

5) Now start typing your program. After completing, save the M-file with appropriate
name. To execute the program Press F5 or go to Debug Menu and select Run.

6) After execution, output will appear in the Command window. If there is an error then
with an alarm. Type of error will appear in red color.

7) Rectify the error if any and go to Debug Menu and select Run.

BLOCK DIAGRAM:
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DATA
OUTPUTS

BIT CLK
OUTPUT

+/- 5V REGULATED DC POWER SUPPLY

FUTURE TECH

MATLab CODE:

clc;

clearall;

closeall;

N=§;
Bit_stream=round(rand(1,N));
fs=100;

t=0:(1/fs):1;

fm=1;

fc=1;

datastream =[];

time=[];
carrier_signal=[];
psk_signal=[];
diff_data=[];
dpsk_signal=[];

z=[1;
y=xor(Bit_stream(1),0);

fori= 1:1:length(Bit_stream);
datastream=[datastream (-(Bit_stream(i)==0)*ones(1,length(t))+
(Bit_stream(i)==1)*ones(1,length(t)))];
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carrier_signal=[carrier_signal (sin(2*pi*fc*t))];

z=[z xor(Bit_stream(i),y)];

y=z(1);

psk_signal=[psk_signal -((Bit_stream(i)==0)*sin(2*pi*fc*t+pi)+
(Bit_stream(i)==1)*sin(2*pi*fc*t))];

diff_data=[diff_data (-(z(i)==0)*ones(1,length(t)))+(z(i)==1)*ones(1,length(t))];
dpsk_signal=[dpsk_signal (z(i)==0)*sin(2*pi*fc*t+pi)+(z(i)==1)*sin(2*pi*fc*t)]
time=[time,t];

t=t+1;

end

subplot(5,1,1);
plot(time,datastream);
axis([0 time(end) -1.5 1.5])
subplot(5,1,2);
plot(time,carrier_signal);

subplot(5,1,3);
plot(time,psk_signal);
subplot(5,1,4);
plot(time,diff_data);
axis([0 time(end) -1.5 1.5])
subplot(5,1,5);
plot(time,dpsk_signal);
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DISCUSIION:
ADVANTAGES:
DISADVANTAGES:
APPLICATIONS:
CONCLUSION:
INFERENCE:

PRE-EXPERIMENT VIVA-VOCE:
1. Define DPSK MODULATION.
2. What are advantages of DPSK System over ASK and FSK System?
3. Draw the Block Diagram of Coherent and Non-Coherent DPSK Systems.

POST-EXPERIMENT VIVA-VOCE:
1. Why do we make 180 degree phase shift in DPSK and why not 90 or 270? Comment
on this.
2. Given a bandwidth of 5000 Hz for a DPSK signal, what are the baud rate and bit rate?
3. Find the minimum bandwidth for a DPSK signal transmitting at 200bps.
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EXPERIMENT: 16

QUADRATURE PHASE SHIFT KEYING
AIM:
1) Towrite and simulate the MATLab code for Quadrature Phase Shift Keying
Technique.
2) To plot the corresponding waveforms on the graph sheets.

APPARATUS:

e PC Installed with windows XP or higher Version and MATLab Software.
e Power Supply.

PROCEDURE:

1) Open the MATLAB software by double clicking its icon.

2) MATLAB® logo will appear and after few moments Command Prompt will appear.

3) Go to the File Menu and select a New M-file (file_ New_ M-file) or in the left hand
corner a blank white paper icon will be there. Click it once.

4) A blank M-file will appear with a title ‘untitled’.

5) Now start typing your program. After completing save the M-file with appropriate name.
To execute the program Press F5 or go to Debug Menu and select Run.

6) After execution, output will appear in the Command window. If there is an error then
with an alarm, of error will appear in red color.

7) Rectify the error if any and go to Debug Menu and select Run.

BLOCK DIAGRAM:
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CIRCUIT DIAGRAM:

U
S| SYSTEM
!i, CLOCK

QPSK DE:MODULATOR

MATLAB CODE:

clearall;

closeall;

data=[0 10111001 1]; % information
9%Number_of bit=1024;
Ydata=randint(Number_of_bit,1);
figure(1)

stem(data, 'linewidth',3), grid on;

title(' Information before Transmiting ");
axis([ 0 11 0 1.5));

data_NZR=2*data-1; % Data Represented at NZR form for QPSK modulation
s_p_data=reshape(data_NZR,2,length(data)/2); % S/P convertion of data

br=10.726; %Let us transmission bit rate 1000000

f=br; % minimum carrier frequency

T=1/br; % bit duration

t=T/99:T/99:T; % Time vector for one bit information

% XXXXXXXXXXXXXXXXXXXXXXX QPSK modulatio
XXXXXXXXXXXXXXXXXXX XXX XXX XXX XXXXX
y=L1;

y_in=[];

y_qd=[];

for(i=1:length(data)/2)
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yl=s_p_data(1,i)*cos(2*pi*f*t); % inphase component
y2=s_p_data(2,1)*sin(2*pi*f*t) ;% Quadrature component
y_in=[y_in y1]; % inphase signal vector
y_qd=[y_qd y2]; %quadrature signal vector
y=[y yl+y2]; % modulated signal vector
end
Tx_sig=y; % transmitting signal after modulation
tt=T/99:T/99:(T*length(data))/2;
figure(2)
subplot(3,1,1);
plot(tt,y_in,'linewidth',3), grid on;
title(' wave form for inphase component in QPSK modulation ');
xlabel('time(sec)');
ylabel(' amplitude(volt0’);
subplot(3,1,2);
plot(tt,y_qd,'linewidth',3), grid on;
title(' wave form for Quadrature component in QPSK modulation ');
xlabel('time(sec)");
ylabel(' amplitude(volt0");
subplot(3,1,3);
plot(tt, Tx_sig,'r','linewidth',3), grid on;
title('QPSK modulated signal (sum of inphase and Quadrature phase signal)');
xlabel('time(sec)');
ylabel(' amplitude(volt0’);
o XXX XXXXXXXXXXXXXXXXXXXXXXXXX QPSK demodulation
XXXXXXXXXXXXXXXXXXXXXXXXXX
Rx_data=[];
Rx_sig=Tx_sig; % Received signal
for(i=1:1:length(data)/2)
%% XXX XXX inphase coherent dector XXXXXXX
Z_in=Rx_sig((i-1)*length(t)+1:1*length(t)).*cos(2*pi*f*t);
% above line indicat multiplication of received &inphasecarred signal

Z_in_intg=(trapz(t,Z_in))*(2/T);% integration using trapizodialrull
if(Z_in_intg>0) % Decession Maker

Rx_in_data=1;

else

Rx_in_data=0;

end

0% X XX XXX Quadrature coherent dector XXXXXX
Z_qd=Rx_sig((i-1)*length(t)+1:i*length(t)).*sin(2*pi*f*t);
%above line indicat multiplication ofreceived&Quadphasecarred signal

Dept. of ECE, RGMCET

Page 68



Autonomous
Department of ECE

Rajeev Gandhi Memorial College of Engineering and Technology

Z._qd_intg=(trapz(t,Z_qd))*(2/T);%integration using trapizodialrull
if (Z_qd_intg>0)% Decession Maker

Rx_qd_data=1;

else

Rx_qd_data=0;

end

Rx_data=[Rx_dataRx_in_dataRx_qd_data]; % Received Data vector
end

figure(3)

stem(Rx_data,'linewidth',3)

title('Information after Receiveing ');

axis([ 0 11 0 1.5]), grid on;

Jo XXXXXXXXXXXXXXXXXXXXXXXXX end of program
XXX XXX XXX XX XXX XXX XXX XXXXXX

WAVEFORMS:
Information before Transmiting
15 T T T T
B O LTCCTI 8- 8- e Y T PP T - SERTR T - ST -
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wave form for inphase component in QPSK modulation
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wave form for Quadrature component in QPSK modulation
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THEORY:

CALCULATIONS:

DISCUSSION:

ADVANTAGES:

DISADVANTAGES:

APPLICATIONS:

CONCLUSION:

INFERENCE:

PRE-EXPERIMENT VIVA-VOICE:
1. Define QPSK Modulation.

2. What are advantages of QPSK System?
3. Draw the block diagram of coherent and non-coherent QPSK System.

POST-EXPERIMENT VIVA-VOICE:
1. Given a bandwidth of 5000hz for a QPSK signal,what are the baud rate and bit rate?
2. Find the minimum bandwidth for a QPSK signal transmitting at 2000bps.
3. What is the practical value of the Symbol errer probability of the generated QPSK
signal?
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EXPERIMENT: 17

CHANNEL AND ITS CHARACTERISTICS
AIM:
1. To write and simulate the MATLab code for a Discrete MemorylessChannel.
2. To plot the corresponding waveforms on the graph sheets.

APPARATUS:
» PC Installed with Windows XP or higher Version and MATLAB Software.
» Power Supply

PROCEDURE:

1. Open the MATLAB Software by double clicking its icon.

2. MATLAB logo will appear and after few moments Command Prompt will appear.

3. Go to the File Menu and select a New M-file. (File_New_M-file) or in the left hand
corner a blank white paper icon will be there. Click it once.

4. A blank M-file will appear with a title ‘untitled’.

5. Now start typing your program. After completing, save the M=-file with appropriate
name. To execute the program press F5 or go to Debug Menu and Select run.

6. After execution, output will appear in the Command Window. If there is an error then
with an alarm, type of error will appear in red color.

7. Rectify the error if any and go to debug Menu and Select Run.

MATLAB CODE:

9%0C=B*log(1+S/eta*B)bits/s.

cle;

clear all;

close all;

s=15;

n=10;

i=1;

for B=0.01:0.1:50
c(1, )=B*log(1+(s/(n*B)));
1=i+1;

end

plot(c); grid; Joplots channel capacity versus bandwidth

title(‘Channel capacity vs Bandwidth’)

xlabel(‘B/(s/n)’);

ylabel(‘Cs’);

THEORY:
CALCULATIONS:

DISCUSSION:
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ADVANTAGES:
DISADVANTAGES:
APPLICATIONS:
CONCLUSION:
INTERFERENCE:

PRE-EXPERIMENT VIVA-VOCE:
1. State Channel Capacity Theorem.
2. What does the Channel Capacity Theorem state?

POST-EXPERIMENT VIVA-VOCE:
1. What is the practical value of the Channel Capacity?
2. What is the Average Information Rate of the Channel you have considered?
3. What is the rate of channel usage for the channel you have considered?
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EXPERIMENT: 18

AMPLITUDE SHIFT KEYING
AIM:
1) To write and simulate the MAT Lab code for Phase Shift Keying Technique
2) To plot the Corresponding Waveforms on the Graph Sheets
APPARATUS:
e PC Installed with Windows XP or higher Version and MAT Lab Software
e Power Supply.
PROCEDURE:
1) Open the MATLAB software by double clicking its icon.
2) MATLAB logo will appear and after few moments Command Prompt will appear.
3) Go to the File Menu and select a New M- file. (File_New_M-file) or in the left hand
corner a blank white paper icon will be there. Click it once.
4) A blank M-file will appear with a title "untitled'
5) Now start typing your program. After completing, save the M- file with appropriate name.
To execute the program Press F5 or go to Debug Menu and select Run.
6) After execution, output will appear in the Command window .If there is an error then
with an alarm, type of error will appear in red color.
7) Rectify the error if any and go to Debug Menu and select Run.

BLOCK DIAGRAM:

CIRCUIT DIAGRAM:

MAT Lab CODE:

clc;

clearall;

closeall;

N=8;
Bit_stream=round(rand(1,N));
fs=100;

t=0:(1/fs):1;

fm=1;

fc=1;

datastream =[];

time=[];

carrier_signal=[];

psk_signal=[];

fori= 1:1:length(Bit_stream);

datastream=[datastream (-(Bit_stream(i)==0)*ones(1,length(t))+
(Bit_stream(i)==1)*ones(1,length(t)))];
carrier_signal=[carrier_signal (sin(2*pi*fc*t))];
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psk_signal=[psk_signal -((Bit_stream(i)==0)*sin(2*pi*fc*t+pi)+
(Bit_stream(i)==1)*sin(2*pi*fc*t))];

time=[time,t];

t=t+1;

end

subplot(3,1,1);
plot(time,datastream);
axis([0 time(end) -1.5 2])
subplot(3,1,2);
plot(time,carrier_signal);

subplot(3,1,3);
plot(time,psk_signal);

WAVEFORMS:

1
05 /
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THEORY:
CALCULATIONS:
DISCUSSION:

ADVANTAGES:
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DISADVANTAGES:
APPLICATIONS:
CONCLISION:
INFERENCE:

PRE-EXPERIMENT VIVA-VOCE:
1. Define PSK Modulation.
2. What are advantages of ASK System over FSK and PSK Systems?
3. Draw the Block Diagram of Coherent and Non-Coherent ASK Systems.

POST-EXPERIMENT VIVA-VOCE:
1. Given a bandwidth of 500 Hz for a ASK signal, what are the baud rate and bit rate?
2. Find the minimum bandwidth for a ASK signal transmitting at 1000bps.
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 Cbservaton Latn:
e "E(C’q/uer)c = |56-25H%

ﬂm'P\Hu e = |.6x2V=32V

Bt duyation = 3-2x3ms =6:4ms
Cavyfer 2fgmal

ﬂmplﬂudc = B.6xav= 12V
“TTrae Pev?od: IXIMS =9mMSs
F'rec?/uencoj = BooH%

.,

Aak S?anal:

Qmﬁl%de = |+6x 2

- 1Tme PC‘TIO = | 2-46MS
F?‘@ﬁ/ienczf = H6-66H%

Lemoedulated olp
. ﬂmPl?—FudC = 3@{
e duvatton = 3-9x2ms= 6-4m3S

Hence conducted —the Aok podulateom and dem-
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Uj‘bp: o wonite a mMATLeb code oy ﬂmP\‘H'ude .gm‘ﬂ‘

| keaﬁna-
f\@ﬁ T (’omPJ"\}1 %wjéﬁm

Softuave’ MATLAB 1-044

———
s ——

\E]C‘O’Y\Lj'-’ * MmP’%de shtrt K‘:ﬂfnﬂ 5 Q'\"SPG of V\mPM,
)EModu\crH'o‘n 10hfch stepresedts the b?m'fg dﬂ_t&
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Cavriey - The b?gavy s‘z’ana’l ohen A2K modulated
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6) ﬁ&‘HX"S{P 92 an E99075 9{6([?4{ 9{—, %
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- CIEQ){ o,u: ’
close all - ]
'ﬂ:g;
bitstveam - qound (jand (1 ,n))/-
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dafaéﬁeam.:(];
me={ I;
PSKS?aF\Q\: []3
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da{agl?eg: = [damgﬁmm (tstsfearn (9= -D}}Fi

ZeY05 ( t, (ema-H—w (-F)) + (b?%-s”ﬁczam (== D*O”qu

.y Lena‘ﬁ'» CB)]: |
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end
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Tale
(EEY
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%1? (n,xmn:
| hold on -

plot (-x,,-n'xnﬁ; |

| ~label ('n"; |
labe| ('1(n’)‘); |

-:??-He Co@'fs cvete e S?anoj e “PS<9'-€m); |

T = -52175 |

= ko i CDSCQ_ak P?-)F No "ﬁm['ﬁf&)j_

SubF\crf: (2,9.;3) ';

Slem (nyn:, |

held on.

plot (ne, xn2;

Xlabel ('n');

Hlobel (*xem 9 ; N

—+3He ( &)?%C:mej_ —me Suanal wrth s = o-fm);

7155"5 i
ANg = CoS C2*9|*03¥~ﬁn[—?85)

SUJ:) D‘l"CQ;Q,Q—(),
Sf_ém Qn;")mZD/’

held on ¢

P[D{' (1’13,’105.)/'
stlabel ('n®);
BLabgl (‘XCﬂ’)'ﬁ))
trHe (' Dtseréte —Hme Sign

| Hence verthied -Hhe 2ampting “theovem ba Luf?ﬂa matteh
gofticare and obtafpéd the Lmye—q%m

S f5> ofm);
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CO- PO ATTAINMENT PROCESS

Academic
Year 2022-23
Regulations | R20
Year 1 Sem I
Batch 20
Branch ECE
Subject(Code
) DC LAB
Name of the | MAHESWARI
Faculty M
Total Final | External
Final Internal
Reg.No. marks(25) Marks(75) | Marks(50) | NCO1 | NCO2 NCO3 NCO4
20091A0402 24 69 45 92 92 92 92
89.333 | 89.3333 | 89.3333 | 89.3333
20091A0404 23 67 a4 33 3 3 3
93.333 | 93.3333 | 93.3333 | 93.3333
20091A0408 22 70 48 33 3 3 3
85.333 | 85.3333 | 85.3333 | 85.3333
20091A0419 24 64 40 33 3 3 3
20091A0435 23 69 46 92 92 92 92
90.666 | 90.6666 | 90.6666 | 90.6666
20091A0436 23 68 45 67 7 7 7
89.333 | 89.3333 | 89.3333 | 89.3333
20091A0437 23 67 a4 33 3 3 3
20091A0439 24 69 45 92 92 92 92
93.333 | 93.3333 | 93.3333 | 93.3333
20091A0450 24 70 46 33 3 3 3
20091A0466 24 72 48 96 96 96 96
94.666 | 94.6666 | 94.6666 | 94.6666
20091A0469 24 71 a7 67 7 7 7
94.666 | 94.6666 | 94.6666 | 94.6666
20091A0470 24 71 47 67 7 7 7
94.666 | 94.6666 | 94.6666 | 94.6666
20091A0471 24 71 47 67 7 7 7
94.666 | 94.6666 | 94.6666 | 94.6666
20091A0472 23 71 48 67 7 7 7




20091A0475 24 72 48 96 96 96 96
97.333 | 97.3333 | 97.3333 | 97.3333
20091A0478 24 73 49 33 3 3 3
20091A0479 22 69 47 92 92 92 92
74.666 | 74.6666 | 74.6666 | 74.6666
20091A0480 22 56 34 67 7 7 7
20091A0488 24 69 45 92 92 92 92
86.666 | 86.6666 | 86.6666 | 86.6666
20091A0490 22 65 43 67 7 7 7
94.666 | 94.6666 | 94.6666 | 94.6666
20091A0497 23 71 48 67 7 7 7
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04A3 22 70 48 33 3 3 3
86.666 | 86.6666 | 86.6666 | 86.6666
20091A04C1 22 65 43 67 7 7 7
20091A04C4 24 72 48 96 96 96 96
97.333 | 97.3333 | 97.3333 | 97.3333
20091A04C9 24 73 49 33 3 3 3
20091A04D3 22 69 47 92 92 92 92
89.333 | 89.3333 | 89.3333 | 89.3333
20091A04D7 19 67 48 33 3 3 3
20091A04D9 22 66 44 88 88 88 88
94.666 | 94.6666 | 94.6666 | 94.6666
20091A04E0 24 71 47 67 7 7 7
94.666 | 94.6666 | 94.6666 | 94.6666
20091A04E5 24 71 47 67 7 7 7
20091A04E6 22 66 44 88 88 88 88
20091A04E7 24 72 48 96 96 96 96
20091A04E8 23 66 43 88 88 88 88
20091A04E9 24 72 48 96 96 96 96
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04F1 24 70 46 33 3 3 3
97.333 | 97.3333 | 97.3333 | 97.3333
20091A04F8 24 73 49 33 3 3 3
89.333 | 89.3333 | 89.3333 | 89.3333
20091A04F9 23 67 44 33 3 3 3
94.666 | 94.6666 | 94.6666 | 94.6666
20091A04G0 23 71 48 67 7 7 7
20091A04G1 24 69 45 92 92 92 92
90.666 | 90.6666 | 90.6666 | 90.6666
20091A04G2 23 68 45 67 7 7 7
97.333 | 97.3333 | 97.3333 | 97.3333
20091A04G3 24 73 49 33 3 3 3
20091A04G5 23 69 46 92 92 92 92
20091A04H5 24 72 48 96 96 96 96
20091A04H7 24 68 44 90.666 | 90.6666 | 90.6666 | 90.6666




67 7 7 7
20091A04H8 24 69 45 92 92 92 92
97.333 | 97.3333 | 97.3333 | 97.3333
20091A04H9 24 73 49 33 3 3 3
94.666 | 94.6666 | 94.6666 | 94.6666
20091A04J0 24 71 47 67 7 7 7
89.333 | 89.3333 | 89.3333 | 89.3333
20091A04J3 24 67 43 33 3 3 3
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04J9 24 70 46 33 3 3 3
97.333 | 97.3333 | 97.3333 | 97.3333
20091A04K1 24 73 49 33 3 3 3
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04K5 24 70 46 33 3 3 3
20091A04K6 24 72 48 96 96 96 96
97.333 | 97.3333 | 97.3333 | 97.3333
20091A04M3 24 73 49 33 3 3 3
90.666 | 90.6666 | 90.6666 | 90.6666
20091A04M7 24 68 44 67 7 7 7
20091A04M9 24 72 48 96 96 96 96
89.333 | 89.3333 | 89.3333 | 89.3333
20091A04N6 22 67 45 33 3 3 3
20091A04N7 24 69 45 92 92 92 92
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04P0 22 70 48 33 3 3 3
94.666 | 94.6666 | 94.6666 | 94.6666
20091A04P8 23 71 48 67 7 7 7
21095A0404 24 72 48 96 96 96 96
94.666 | 94.6666 | 94.6666 | 94.6666
21095A0412 24 71 47 67 7 7 7
93.333 | 93.3333 | 93.3333 | 93.3333
21095A0417 24 70 46 33 3 3 3
97.333 | 97.3333 | 97.3333 | 97.3333
21095A0430 24 73 49 33 3 3 3
90.666 | 90.6666 | 90.6666 | 90.6666
21095A0432 23 68 45 67 7 7 7
20091A0401 22 69 47 92 92 92 92
93.333 | 93.3333 | 93.3333 | 93.3333
20091A0406 22 70 48 33 3 3 3
20091A0410 22 69 47 92 92 92 92
89.333 | 89.3333 | 89.3333 | 89.3333
20091A0411 22 67 45 33 3 3 3
94.666 | 94.6666 | 94.6666 | 94.6666
20091A0417 23 71 48 67 7 7 7
93.333 | 93.3333 | 93.3333 | 93.3333
20091A0418 22 70 48 33 3 3 3




90.666 | 90.6666 | 90.6666 | 90.6666
20091A0426 22 68 46 67 7 7 7
90.666 | 90.6666 | 90.6666 | 90.6666
20091A0427 22 68 46 67 7 7 7
93.333 | 93.3333 | 93.3333 | 93.3333
20091A0438 22 70 48 33 3 3 3
94.666 | 94.6666 | 94.6666 | 94.6666
20091A0443 23 71 48 67 7 7 7
93.333 | 93.3333 | 93.3333 | 93.3333
20091A0444 21 70 49 33 3 3 3
93.333 | 93.3333 | 93.3333 | 93.3333
20091A0447 22 70 48 33 3 3 3
89.333 | 89.3333 | 89.3333 | 89.3333
20091A0449 20 67 47 33 3 3 3
20091A0452 21 69 48 92 92 92 92
20091A0454 21 66 45 88 88 88 88
89.333 | 89.3333 | 89.3333 | 89.3333
20091A0455 20 67 47 33 3 3 3
94.666 | 94.6666 | 94.6666 | 94.6666
20091A0456 23 71 48 67 7 7 7
93.333 | 93.3333 | 93.3333 | 93.3333
20091A0459 22 70 48 33 3 3 3
82.666 | 82.6666 | 82.6666 | 82.6666
20091A0465 17 62 45 67 7 7 7
20091A0467 19 66 47 88 88 88 88
90.666 | 90.6666 | 90.6666 | 90.6666
20091A0473 21 68 47 67 7 7 7
89.333 | 89.3333 | 89.3333 | 89.3333
20091A0476 21 67 46 33 3 3 3
93.333 | 93.3333 | 93.3333 | 93.3333
20091A0484 21 70 49 33 3 3 3
94.666 | 94.6666 | 94.6666 | 94.6666
20091A0485 23 71 48 67 7 7 7
20091A0489 21 66 45 88 88 88 88
20091A0494 21 66 45 88 88 88 88
90.666 | 90.6666 | 90.6666 | 90.6666
20091A0495 21 68 47 67 7 7 7
85.333 | 85.3333 | 85.3333 | 85.3333
20091A0496 20 64 44 33 3 3 3
94.666 | 94.6666 | 94.6666 | 94.6666
20091A04A6 23 71 48 67 7 7 7
90.666 | 90.6666 | 90.6666 | 90.6666
20091A04B0 20 68 48 67 7 7 7
20091A04B5 22 66 44 88 88 88 88
94.666 | 94.6666 | 94.6666 | 94.6666
20091A04B6 24 71 47 67 7 7 7




90.666 | 90.6666 | 90.6666 | 90.6666
20091A04B7 20 68 48 67 7 7 7
94.666 | 94.6666 | 94.6666 | 94.6666
20091A04B9 23 71 48 67 7 7 7
20091A04C0 22 69 47 92 92 92 92
90.666 | 90.6666 | 90.6666 | 90.6666
20091A04C3 22 68 46 67 7 7 7
20091A04D1 21 69 48 92 92 92 92
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04D8 23 70 47 33 3 3 3
90.666 | 90.6666 | 90.6666 | 90.6666
20091A04F2 21 68 47 67 7 7 7
20091A04F7 21 69 48 92 92 92 92
89.333 | 89.3333 | 89.3333 | 89.3333
20091A04G6 20 67 47 33 3 3 3
20091A04G8 24 72 48 96 96 96 96
20091A04G9 21 69 48 92 92 92 92
20091A04H3 20 66 46 88 88 88 88
89.333 | 89.3333 | 89.3333 | 89.3333
20091A04J1 20 67 47 33 3 3 3
20091A04J2 21 69 48 92 92 92 92
20091A04J8 21 66 45 88 88 88 88
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04K4 22 70 48 33 3 3 3
94.666 | 94.6666 | 94.6666 | 94.6666
20091A04M1 23 71 48 67 7 7 7
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04M5 22 70 48 33 3 3 3
20091A04M6 23 69 46 92 92 92 92
20091A04M8 22 69 47 92 92 92 92
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04N0 22 70 48 33 3 3 3
90.666 | 90.6666 | 90.6666 | 90.6666
20091A04N3 22 68 46 67 7 7 7
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04N4 23 70 47 33 3 3 3
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04N9 22 70 48 33 3 3 3
20091A04P7 22 69 47 92 92 92 92
20091A04P9 23 72 49 96 96 96 96
94.666 | 94.6666 | 94.6666 | 94.6666
21095A0411 23 71 48 67 7 7 7
90.666 | 90.6666 | 90.6666 | 90.6666
21095A0415 20 68 48 67 7 7 7
94.666 | 94.6666 | 94.6666 | 94.6666
21095A0416 23 71 48 67 7 7 7




93.333 | 93.3333 | 93.3333 | 93.3333
21095A0425 23 70 47 33 3 3 3
89.333 | 89.3333 | 89.3333 | 89.3333
21095A0427 21 67 46 33 3 3 3
69.333 | 69.3333 | 69.3333 | 69.3333
19091A0412 22 52 30 33 3 3 3
90.666 | 90.6666 | 90.6666 | 90.6666
20091A0405 23 68 45 67 7 7 7
86.666 | 86.6666 | 86.6666 | 86.6666
20091A0407 23 65 42 67 7 7 7
90.666 | 90.6666 | 90.6666 | 90.6666
20091A0415 24 68 44 67 7 7 7
89.333 | 89.3333 | 89.3333 | 89.3333
20091A0416 22 67 45 33 3 3 3
20091A0422 23 69 46 92 92 92 92
90.666 | 90.6666 | 90.6666 | 90.6666
20091A0423 23 68 45 67 7 7 7
94.666 | 94.6666 | 94.6666 | 94.6666
20091A0424 23 71 48 67 7 7 7
90.666 | 90.6666 | 90.6666 | 90.6666
20091A0428 23 68 45 67 7 7 7
90.666 | 90.6666 | 90.6666 | 90.6666
20091A0433 23 68 45 67 7 7 7
20091A0441 23 63 40 84 84 84 84
20091A0442 23 63 40 84 84 84 84
90.666 | 90.6666 | 90.6666 | 90.6666
20091A0448 24 68 44 67 7 7 7
89.333 | 89.3333 | 89.3333 | 89.3333
20091A0451 23 67 44 33 3 3 3
90.666 | 90.6666 | 90.6666 | 90.6666
20091A0453 23 68 45 67 7 7 7
20091A0457 23 69 46 92 92 92 92
85.333 | 85.3333 | 85.3333 | 85.3333
20091A0458 23 64 41 33 3 3 3
85.333 | 85.3333 | 85.3333 | 85.3333
20091A0460 23 64 41 33 3 3 3
20091A0462 22 63 41 84 84 84 84
20091A0463 23 66 43 88 88 88 88
86.666 | 86.6666 | 86.6666 | 86.6666
20091A0492 23 65 42 67 7 7 7
89.333 | 89.3333 | 89.3333 | 89.3333
20091A04A0 23 67 44 33 3 3 3
86.666 | 86.6666 | 86.6666 | 86.6666
20091A04A4 23 65 42 67 7 7 7
90.666 | 90.6666 | 90.6666 | 90.6666
20091A04A5 23 68 45 67 7 7 7




82.666 | 82.6666 | 82.6666 | 82.6666
20091A04A7 22 62 40 67 7 7 7
20091A04A9 22 66 44 88 88 88 88
20091A04B2 20 60 40 80 80 80 80
20091A04B3 20 60 40 80 80 80 80
82.666 | 82.6666 | 82.6666 | 82.6666
20091A04B4 20 62 42 67 7 7 7
86.666 | 86.6666 | 86.6666 | 86.6666
20091A04B8 22 65 43 67 7 7 7
20091A04C2 22 66 44 88 88 88 88
85.333 | 85.3333 | 85.3333 | 85.3333
20091A04C5 22 64 42 33 3 3 3
90.666 | 90.6666 | 90.6666 | 90.6666
20091A04D2 24 68 44 67 7 7 7
20091A04D6 23 66 43 88 88 88 88
82.666 | 82.6666 | 82.6666 | 82.6666
20091A04E3 22 62 40 67 7 7 7
86.666 | 86.6666 | 86.6666 | 86.6666
20091A04G4 24 65 41 67 7 7 7
20091A04G7 23 66 43 88 88 88 88
20091A04H1 22 66 44 88 88 88 88
86.666 | 86.6666 | 86.6666 | 86.6666
20091A04H4 23 65 42 67 7 7 7
89.333 | 89.3333 | 89.3333 | 89.3333
20091A04H6 23 67 44 33 3 3 3
89.333 | 89.3333 | 89.3333 | 89.3333
20091A04J4 23 67 44 33 3 3 3
20091A04J5 23 69 46 92 92 92 92
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04J6 23 70 47 33 3 3 3
93.333 | 93.3333 | 93.3333 | 93.3333
20091A04J7 23 70 47 33 3 3 3
89.333 | 89.3333 | 89.3333 | 89.3333
20091A04N5 23 67 44 33 3 3 3
86.666 | 86.6666 | 86.6666 | 86.6666
20091A04P2 22 65 43 67 7 7 7
90.666 | 90.6666 | 90.6666 | 90.6666
20091A04P4 23 68 45 67 7 7 7
97.333 | 97.3333 | 97.3333 | 97.3333
20091A04Q0 24 73 49 33 3 3 3
97.333 | 97.3333 | 97.3333 | 97.3333
21095A0401 24 73 49 33 3 3 3
21095A0402 23 69 46 92 92 92 92
21095A0403 23 72 49 96 96 96 96
93.333 | 93.3333 | 93.3333 | 93.3333
21095A0405 23 70 47 33 3 3 3




21095A0406 22 69 47 92 92 92 92
94.666 | 94.6666 | 94.6666 | 94.6666
21095A0407 23 71 48 67 7 7 7
93.333 | 93.3333 | 93.3333 | 93.3333
21095A0409 23 70 47 33 3 3 3
94.666 | 94.6666 | 94.6666 | 94.6666
21095A0418 23 71 48 67 7 7 7
21095A0421 23 72 49 96 96 96 96
94.666 | 94.6666 | 94.6666 | 94.6666
21095A0422 23 71 48 67 7 7 7
86.666 | 86.6666 | 86.6666 | 86.6666
21095A0428 22 65 43 67 7 7 7
94.666 | 94.6666 | 94.6666 | 94.6666
21095A0433 23 71 48 67 7 7 7
19091A04B6 21 54 33 72 72 72 72
78.666 | 78.6666 | 78.6666 | 78.6666
20091A0403 22 59 37 67 7 7 7
65.333 | 65.3333 | 65.3333 | 65.3333
20091A0409 18 49 31 33 3 3 3
73.333 | 73.3333 | 73.3333 | 73.3333
20091A0412 22 55 33 33 3 3 3
85.333 | 85.3333 | 85.3333 | 85.3333
20091A0413 21 64 43 33 3 3 3
78.666 | 78.6666 | 78.6666 | 78.6666
20091A0420 17 59 42 67 7 7 7
73.333 | 73.3333 | 73.3333 | 73.3333
20091A0421 21 55 34 33 3 3 3
78.666 | 78.6666 | 78.6666 | 78.6666
20091A0425 19 59 40 67 7 7 7
73.333 | 73.3333 | 73.3333 | 73.3333
20091A0430 21 55 34 33 3 3 3
74.666 | 74.6666 | 74.6666 | 74.6666
20091A0431 21 56 35 67 7 7 7
89.333 | 89.3333 | 89.3333 | 89.3333
20091A0432 23 67 44 33 3 3 3
77.333 | 77.3333 | 77.3333 | 77.3333
20091A0434 18 58 40 33 3 3 3
69.333 | 69.3333 | 69.3333 | 69.3333
20091A0440 17 52 35 33 3 3 3
82.666 | 82.6666 | 82.6666 | 82.6666
20091A0446 18 62 44 67 7 7 7
69.333 | 69.3333 | 69.3333 | 69.3333
20091A0464 18 52 34 33 3 3 3
20091A0468 22 54 32 72 72 72 72
66.666 | 66.6666 | 66.6666 | 66.6666
20091A0474 19 50 31 67 7 7 7




58.666 | 58.6666 | 58.6666 | 58.6666
20091A0477 18 44 26 67 7 7 7
73.333 | 73.3333 | 73.3333 | 73.3333
20091A0487 21 55 34 33 3 3 3
70.666 | 70.6666 | 70.6666 | 70.6666
20091A0491 20 53 33 67 7 7 7
58.666 | 58.6666 | 58.6666 | 58.6666
20091A0499 18 44 26 67 7 7 7
74.666 | 74.6666 | 74.6666 | 74.6666
20091A04A8 21 56 35 67 7 7 7
74.666 | 74.6666 | 74.6666 | 74.6666
20091A04B1 18 56 38 67 7 7 7
66.666 | 66.6666 | 66.6666 | 66.6666
20091A04C7 18 50 32 67 7 7 7
20091A04D0 21 60 39 80 80 80 80
66.666 | 66.6666 | 66.6666 | 66.6666
20091A04D4 18 50 32 67 7 7 7
20091A04D5 20 48 28 64 64 64 64
70.666 | 70.6666 | 70.6666 | 70.6666
20091A04E2 19 53 34 67 7 7 7
20091A04E4 22 48 26 64 64 64 64
73.333 | 73.3333 | 73.3333 | 73.3333
20091A04F4 17 55 38 33 3 3 3
74.666 | 74.6666 | 74.6666 | 74.6666
20091A04F5 17 56 39 67 7 7 7
78.666 | 78.6666 | 78.6666 | 78.6666
20091A04F6 21 59 38 67 7 7 7
20091A04H2 19 45 26 60 60 60 60
41.333 | 41.3333 | 41.3333 | 41.3333
20091A04K0 15 31 16 33 3 3 3
62.666 | 62.6666 | 62.6666 | 62.6666
20091A04K2 17 47 30 67 7 7 7
78.666 | 78.6666 | 78.6666 | 78.6666
20091A04K3 17 59 42 67 7 7 7
66.666 | 66.6666 | 66.6666 | 66.6666
20091A04K7 15 50 35 67 7 7 7
74.666 | 74.6666 | 74.6666 | 74.6666
20091A04K8 21 56 35 67 7 7 7
81.333 | 81.3333 | 81.3333 | 81.3333
20091A04M2 21 61 40 33 3 3 3
20091A04N1 23 57 34 76 76 76 76
61.333 | 61.3333 | 61.3333 | 61.3333
20091A04N2 18 46 28 33 3 3 3
61.333 | 61.3333 | 61.3333 | 61.3333
20091A04P1 17 46 29 33 3 3 3
20091A04P3 16 42 26 56 56 56 56




20091A04P6 19 51 32 68 68 68 68
53.333 | 53.3333 | 53.3333 | 53.3333
21095A0408 16 40 24 33 3 3 3
21095A0410 22 57 35 76 76 76 76
81.333 | 81.3333 | 81.3333 | 81.3333
21095A0413 24 61 37 33 3 3 3
21095A0414 17 51 34 68 68 68 68
77.333 | 77.3333 | 77.3333 | 77.3333
21095A0419 19 58 39 33 3 3 3
78.666 | 78.6666 | 78.6666 | 78.6666
21095A0420 20 59 39 67 7 7 7
21095A0423 21 60 39 80 80 80 80
74.666 | 74.6666 | 74.6666 | 74.6666
21095A0424 22 56 34 67 7 7 7
77.333 | 77.3333 | 77.3333 | 77.3333
21095A0426 18 58 40 33 3 3 3
81.333 | 81.3333 | 81.3333 | 81.3333
21095A0429 22 61 39 33 3 3 3
21095A0431 18 54 36 72 72 72 72




CO-PO CALCULATION

Atainment value 2.98 2.98 2.98 2.98
% of Attainment 97.93 97.93 97.93 97.93
Attained or not YES YES YES YES

co1 2.98 2 1 1

Co2 2.98 3 3 2 1 1 1 2 2

co3 2.98 3 3 2 1 1 2 1 2 3 1

co4 2.98 2 2 1 3 2 1 1 2 1 3
Cco5

Co6
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