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TABULAR COLUMN:
	Channels
	Amplitude (Volts)
	Time period (sec)

	
	Input
	De-multiplexed 
	Input
	De-multiplexed

	CH0

           CH1

           CH2

           CH3
	
	
	
	


1. SAMPLING AND TIME DIVISION MULTIPLEXING

AIM:

To study the process of sampling and time division multiplexing of four signals using pulse amplitude modulation and De-modulation and to reconstruct the signals at the receiver using filters.

Apparatus Required:

1.Communication trainer kit: DCL-002

2.Multi Output Power Supply.

3.Patch cords.

4.CRO(60MHz)

THEORY:

Sampling is the process of converting a continuous-valued, continuous- time signal into a continuous-valued, discrete-time signal. 

Four input signals, all band limited to FS​ by the input filters, are sequentially sampled at the transmitter by a rotary switch or commutator. The switch makes FS​ revolutions per second and extracts one sample from each input during each revolution.The output at the switch is a PAM waveform containing samples of the input signals periodically interlaced in time. The samples from adjacent input message channels are separated by TS/M, where M is the number of input channels. A set of M pulses consisting of one sample from each of the M-input channels is called a frame.

In TDM, by interleaving samples of several source waveforms in time, it is possible to transmit enough information to a receiver, via only one channel to recover all message waveforms.

The conceptual implementation of the time multiplexing of N similar messages fn(t) where n= 1,2,3,…..N is illustrated in fig 1. the time allocated to one sample of one message is called time slot. The time intervals over which all message signals are sampled atleast once is called a Frame. The portion of the time slot not used by the system may be allocated to other functions like signaling, monitoring, synchronization, etc. 

The four channels CH0, CH1, CH2, and CH3 are multiplexed on a single line TXD with the aid of a electronic switch CD 4016. The CD 4016 latches one of the four inputs I0-I3 depending on the control inputs C0, C1, C2, C3 which are generated by a 2: 4 line decoder. The decoder, depending on the A0 and A1, which start from 00 to 11, generates 0000 to 0011 on the output lines Y0, Y1, Y2 and Y3. On receiving the control signals, the CD4016 latches the first information signal I0 on the first count 0000. In the next clock, the control inputs change their state to 0001 and the input II is latched to the output on the same line. Similarly, all the information signals are multiplexed without any interference on the line 

                   FIGURE: 1 CHANNEL MULTIPLEXING LOGIC   

Unity Gain Buffer                                                              

[image: image2.wmf] 

C1

 

0.01u

 

1

 

 

Vcc

 

5v

 

R1

 

5.6k

 

AFO

 

Vm

 

(200Hz,dc,2Vpp)

 

                                                                          CD 4016 Switch

CH0                                                      I0                                  O1

[image: image3.wmf]R1

4.7k

Vcc

12Vdc

C1

0.001u

1

2

Q2

BC107

Message Signal

(2Vpp,dc)

R5

1k

R4

4.7k

R3

100k

R2

100k

C2

0.001u

1

2

Q1

BC107


CH1

                                                              I1                                  O2

TXD

CH2                                                      I2                                   O3                                         

CH3                                                      I3                                   O4           

                                                              C0   C1    C2       C3                                                 

[image: image4.wmf]R1

22k

RL

1.2k

R2

1.2k

Re

1.2k

Vcc

10v

Rc

10k

Q1

BC107

C2

0.01u

1

2

C1

0.1u

1

2

Vc

10kHz

3Vpp

Vm

1kHz

1Vpp

                                                                                                                     TXCH0                        

[image: image5.wmf]C1

10u

1

2

C

0.01u

1

2

1N4001

R

15.9k

[image: image6.wmf] 

C1

 

0.01u

 

1

 

 

Vcc

 

5v

 

R1

 

5.6k

 

AFO

 

Vm

 

(200Hz,dc,2Vpp)

 

                Y0   Y1   Y2   Y3                      

                CP   74LS128                    

                    A0              A1 

                                                                                                        TXCLOCK                                                      

  

                      74LS74 Delay   flip -flops 74LS74                                  

       32KHz

                       CP     Q                        CP      Q              

                      D         Q                       D          Q   

 FIGURE: 2 CHANNEL DEMULTIPLEXING LOGIC                                                         

                                                               CD 4016 Switch

                                                          I0                             O1                     RXCH0                             

                                                          I1                              O2                     RXCH1                                                                         

RXD

                                                           I2                             O3                     RXCH2                                                             

                                                           I3                            O4                      RXCH3                                                       

                                                                                                                     RXCH0                              

                                                                                                                     RXCH1                                                                           

                                                                                                                     RXCH2                                                                                                                                                                

                                                                                                                     RXCH3                                     

         Y0 Y1   Y2  Y3                                                                                                                                              

          CP                                                                                                                                                              

             A0                A1                               

RXCLK

  32KHz   CP      Q                      CP        Q                                                                                                                                          

               D MR Q                        D MR   Q                                                                            

                                                                                                        RXCH0    

 TXD. The TXCH0 acts as the channel identification information at the receiver and the TXCLOCK provides for synchronization.

The time division multiplexed PAM signals are conveyed over a single line. At the receiver, the multiplexed signals are to be de-multiplexed to yield in signals. Successive low pass filters out the high frequency components to recover the original signals.

The figure-2 shows the de-multiplexing logic implemented.

The De- multiplexer at the receiver again employs the CD4016 switch for De-multiplexing the multiplexed signal RXD. The switch extracts the individual signals depending upon the control signals, which are again generated by the 2:4 line decoders. For achieving the synchronization between the transmitter and the receiver, the clocks for all the devices have start at the same time. Hence, the TXCLK is sent along with the data on another line.

For frame synchronization purposes, the channel identification information in the form of one of the channels RXCH1 is sent on another line, which marks the starting of the frame and starts the flip-flops at the beginning of the frame.   

This method calls for an additional two lines, which is very impractical and uneconomical for longer distance communications.

Hence other methods of deriving the clock and the identification information from the data   itself are realized.

EXPERIMENTAL PROCEDURE:

1. Connect the 4 channel inputs of 250Hz, 500Hz, 1 KHz, 2 KHz to the Multiplexer inputs CH0, CH1, CH2, CH3 respectively.

2. Observe the time division multiplexed PAM waveform at the output of the Multiplexer.

3.  Observe the four different signals placed in their respective time slots.

4.  Vary each of the amplitude of each channel and see the effect on the TDM waveform.

5.   Also observe the demultiplexed signals.

OBSERVATION:

From the above set up, we can observe that the four different signals are interleaved in their respective time slots without overlapping each other. Their positions and identification can be highlighted by reducing the other signal amplitudes to zero and then gradually increasing them to observe them occupying their positions.

INFERENCE:

From the above observations, we can infer that it is possible to convey different signals in different time slots using a single channel.
RESULT:

      Thus the four continuous-time signals are sampled and samples are multiplexed then transmitted at transmitter by channel multiplexing logic, then signals are reconstructed from the samples at the receiver by channel

de-multiplexing  logic.                               

TABULAR COLUMN:

	         Signals


	 Amplitude (Volts)
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Vmin =
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	          On


	          Off
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Vmin =
	
	


                                      2. PULSE AMPLITUDE MODULATOR

Aim:

To design and test a PAM generator circuit.

Apparatus Required:

NPN Transistor (BC107)



 -2Nos

Resistor (100 KΩ, 4.7 KΩ, 1 KΩ)


 -2,2,1 No

Capacitor (0.001(F)



            -2Nos

AFO with dc shift (0-1MHz)

            -1No

CRO (0-20MHz)



            -1No

RPS (0-30v)




            -1 No

Bread Board & Connecting Wires

Specifications:

BC107- 50V, 1A, 3W, 300MHz

All resistors are 1/4watt carbon film resistors.

Capacitor :0.001µF-ceramic capacitor.

Theory:

Pulse Amplitude Modulation (PAM):


                    Pulse amplitude modulation is defined as an analog modulation technique in which the signal is sampled at regular intervals such that each sample is proportional to the amplitude of the signal, at the instant of sampling.

CIRCUIT DIAGRAM:
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PROCEDURE:

1.The circuit connections are made as shown in figure.

2.The free running frequency of the astable multivibrator is measured using CRO. 

3.The input sine wave (dc) is given from the AFO.

4.The PAM waveform is noted from the CRO and plotted.
RESULT:

Thus PAM is designed and studied.

TABULAR COLUMN:

	         Signals


	 Amplitude (Volts)
	            Time period (sec)

	   Message
	Vmax  =

Vmin =
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	          On


	          Off
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                               3. PULSE WIDTH MODULATOR

Aim:
To design and test a PWM generator circuit.

Apparatus Required:

IC 555




-1No

Resistor (5.5KΩ)  


-1No

Capacitor (0.01µF) 


-1No

AFO with dc shift (0-1MHz)
-1No

DSO(Digital Storage Oscilloscope)-1No

RPS (0-30v)



-1 No

Trigger source                               -1 No

Connecting wires and breadboard

Design for Monostable:

T           =1.1RC

0.06ms  = 1.1 x R x 0.1µF

R           =           0.06 ms                              0.06 x 1000

                  ▬▬▬▬▬▬▬▬▬▬▬▬               =         ▬▬▬▬▬▬▬▬▬▬▬▬  
                    1.1 x 0.01 µF                                  0.011

              =   5.45 KΩ    =5.5KΩ

Specifications:
IC 555: 4 to 18V, -55 to 125 C

All resistors are 1/4watt carbon film resistors.

Capacitor: 0.01µF-ceramic capacitor.

Theory:
Pulse Width Modulation (PWM):


           Pulse width modulation is defined as an analog modulation technique in which the width of each pulse is made proportional to the instantaneous amplitude of the signal at the sampling instant.

Pulse Width modulator circuit shown is basically a monostable multivibrator with a modulating input signal applied at pin-5. By the application of continuous trigger at pin-2, a series of output pulses are obtained, the duration of which depends on the modulating input at pin-5. The modulating signal applied at pin-5 gets superimposed upon the already existing voltage (2/3) Vcc at the inverting input terminal of UC. This in turn changes the threshold level of the UC and the output pulse width modulation takes place. The modulating signal and the output waveform are drawn in fig. It may be noted from the output waveform that the pulse duration, that is, the duty cycle only varies, keeping the frequency same as that of the continuous input pulse train trigger.

CIRCUIT DIAGRAM:
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PROCEDURE:

1.The circuit connections are made as shown in figure.

2.The Ton and Toff of the monostable multivibrator is measured using CRO. 

3.The input sine wave (dc) is given from the AFO.

4.The PWM waveform is noted from the CRO and plotted
Design for astable (trigger source):

T         =0.1ms

TON     =0.08ms; TOFF     =0.02ms

TLOW  =0.69RBC

0.02ms=0.69 x RB  x 0.01µF
RB           =                 0.02 ms
                          ▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬
                         0.69 x 0.01 µF

            =   2.898 KΩ ~ 3KΩ

THIGH    =   0.69 ( RA+RB)C

0.08ms =  0.69 x 0.01µF( RA+RB)
(RA+RB) =           0.08ms
                     ▬▬▬▬▬▬▬▬▬▬▬▬
                           0.69 x 0.01µF

 RA           =   11.59KΩ-3KΩ

             =   8.59KΩ

RESULT:

Thus the PWM circuit is designed and studied.

MODEL GRAPH:
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TABULAR COLUMN:
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                                 4. PULSE POSITION MODULATOR

Aim:

To design and test a PPM generator circuit.

Apparatus Required:

IC 555




           -1No

Resistor (39K(, 3.9k()

           -Each 1No

Capacitor (0.01µF)


           -1No

AFO with dc shift (0-1MHz)

-1No

DSO(Digital Storage Oscilloscope
-1No

Connecting wires and breadboard

Design for astable: 

T                =   0.565ms 

TON            = TOFF  =   0.2825 ms

TLOW          =0.69RBC

 0.2825ms  =0.69 x RB  x 0.01µF
RB                     =           0.2825      ms
                             ▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬
                           0.69 x 0.01 µF

   RB            =        39 KΩ 

THIGH                =   0.69 ( RA+RB)C

  0.2825 ms =  0.69 x 0.01µF( RA+RB)
(RA+RB)      =         0.2825   ms
                        ▬▬▬▬▬▬▬▬▬▬▬▬
                           0.0069 x 10µF

 RA                     =      3.9      KΩ    

Theory:

Pulse Position Modulation (PPM):

Pulse position modulation is defined as an analog modulation technique in which the signal is sampled at regular intervals such that the shift in position of each sample is proportional to the instantaneous value of the signal at the sampling instant.

Pulse-Position Modulator:

The Pulse-position modulation can be constructed by applying a modulating signal to pin 5 of a 555 timer connected for astable operation as shown in fig. The output pulse position varies with the modulating signal, since the threshold voltage and hence the time delay is varied. It may be noted from 

CIRCUIT DIAGRAM:                                                  +5Vcc
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the output waveform that the frequency is varying leading to pulse position modulation. The typical practical component values may be noted as 

RA=3.9K(, RB=39K(, C=0.01µF

Vcc=5V (any value between 5V to 18 V may be chosen)

Specifications:

IC 555: 4 to 18V, -55 to 125 C

All resistors are 1/4watt carbon film resistors.

Capacitor: 0.01µF-ceramic capacitor.

Procedure:

1.The circuit connections are made as shown in figure.

2.The Ton and Toff of the astable multivibrator is measured using CRO. 

3.The input sine wave (dc) is given from the AFO.

4.The PPM waveform is noted from the CRO and plotted.

RESULT:

Thus the pulse position circuit is designed and studied.

5. LINE CODING TECHNIQUES
AIM :  

To study different line coding techniques.

Apparatus Required:

1.Communication trainer kit: DCL-005

2.Multi Output Power Supply.

3.Patch cords.

4.DSO(Digital Storage Oscilloscope)

THEORY:

   We need to represent PCM binary digits by electrical pulses in order to transmit them through a base band channel.

 The most commonly used PCM popular data formats are being realized here.

1. Non Return To Zero signals:

These are easiest data formats that can be generated. They are called “Non-return to zero because the signals do not return to zero with the clock. The frequency components associated with these signals are half of the clock frequency. The following data formats come under this category.


a. Non-return to zero – LEVEL
NRZ – L


b. Non-return to zero – MARK   
NRZ – M



C. Non-return to zero – SPACE
NRZ – S

a. Non-return to zero – LEVEL coding (NRZ – L)

This is the most extensively used waveform in digital logics. The data format is very smple where all 1’s are represented by high and all 0’s are represented by lows. The data format is directly got at the output of all digital data generation logics and hence very easy to generate. Here all the transistors take place at the rising edge of the clock.

b. Non-return to zero –MARK coding (NRZ – M)

This waveform is extensively used in magnetic tape recording. In this data format, all one’s are marked by change in levels and all zero’s by no transitions., and the transitions take place at the rising edge of the clock.

                                       74LS08                              

                  NRZ –L                                                                       NRZ-M              

                      clock                                         CP           Q                                        

                                                   

                                      AND gate      1           D             Q                                                                                                                                                                                                                                                                                 

                                                                           Delay flipflop                                         

                               1   0   1    1    0    0   0   1   1    0   1                                                     

                        +v                                           

                        -v                                                                          NRZ -L                                                                               

                    +v                                                                       NRZ -M                 

                     -v                                                                                          

c.   Non-return to zero – SPACE coding (NRZ-S ):
This type of waveform is marked by change in levels for ‘zeros’ and no transition of  for ‘ones’ and the transition take place at the rising edge of the clock. This format is also used in magnetic tape recording


                                  NRZ- L                            NRZ- L*                                                  

                                      74 LS 08                         74 LS 74                                                         

                 NRZ-L*                                                                                                                                                                                                                    

                                                                    Cp           Q                NRZ-S                                                                                                                                  

                    Clock                                 1                                                                                                              

                                    And gate                                                                        

                                                                    D              Q                                                                                                                                                                                       

                                                                            Delay   flip flop                                                               

                        1     0   1   1   0    0    0   1   1   0   1                         

                +v                                    

                -v                                                                     NRZ - L                        

                 +v                                                                     NRZ -S                                                   

                 -v                   

.

2) Return To Zero Signals:

These signals are called “Return to zero signals”, since they return to ‘zero’ with the clock. In this category, only one data  format, i.e., the unipolar return to zero (URZ) signal is discussed in “DCL-005” and “DCL-006”.

a.   Unipolar Return to zero coding (URZ) :

With the URZ, a ‘one’ is represented by a half bit wide pulse and a ‘zero’ is represented by the absence of a pulse.


                      NRZ-L                                      URZ     

                       Clock

                                                                           

               1    0   1    1   0   0    0   1   1   0    1                                 

         +v                                                                      NRZ -L

         -v                         

          +v                                                                         

                                                                                     URZ     

          0v                                                                               

3) Biphase Signals (Phase Encoded Signals) :

a) BiPhase – LEVEL (Manchester Coding)

b) Biphase – MARK and

c) Biphase – Space Signals

These schemes are used in magnetic recording, optical communications and in satellite telemetry links. This phase encoded signals are special in the sense that they are composed of both the in phase and out-of-phase components of the clock.

a. Manchester Coding (Biphase –L):

  With the Biphase – L, a ‘one’ is represented by a half bit wide pulse positioned during the first half of the bit interval and a ‘zero, is represented by a half bit wide pulse positioned during the second half of the bit interval.

                                       X-OR               Inverter   

                 NRZ -L                                                 

                                                                                      Biphase- L                                                     

                  Clock      

                     1    0   1    1   0    0    0  1   1    0   1                                                                                                                                                                                                                                                                                            

               +v                                                                        

                -v                                                                        NRZ - L                           

               +v              

               -v                                                                         Bi-phase - L                                

b. Biphase Mark Coding (Biphase –M):

With the Biphase – M, a transition occurs at the beginning of every bit interval. A ‘one’ is represented by a second transition, one half bit later whereas a zero has no second transition.

                                             74 LS 08                                                    2                                         

               NRZ - L                                               Cp           Q                 BiPhase- M         

                 Clock                                                                                                                                                                              

                                                                1                               Clk/2                               

                                             Clock*                  D              Q                                                                                                                                            

                                                                                    Delay flip-flop                     

                                                                          74 LS 393            


                                    Clock*                               2Q0                       Clk/2                                                                            

                                                                Binary ripple counter      

                               +v   1  0   1    1   0    0   0    1   1   0   1                                                 

                                                                                                              NRZ -L                                                                     

                               -v                                                                                  

                              +v                                                                              

                                                                                                        Bi-phase - M                                                      

                               -v                                                      

c. Bi-Phase Space coding (Biphase –S):

With a Biphase – S also a transition occurs at the beginning of every bit interval. A ‘zero’ is marked by a second transition, one half bit later, where as a ‘one’ has no second transition.

                                74 LS 08                                                                                                                                            

              NRZ - L                                                                              
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     4   Multi level signals:

Multilevel signals use three or more levels of voltages to represent the binary digits, ‘ones’ and ‘zeros’ – instead of the normal ‘highs’ and ‘lows’.

           Return to zero – Alternate Mark Inversion (RZ-AMI) is the most commonly used multilevel signal and under the category of multilevel signal .

Return to zero – Alternate Mark Inversion Coding (RZ-AMI):

This coding scheme is most often used in telemetry systems. This scheme comes under both the category of return to zero scheme and multilevel scheme. The one’s are represented by pulse width of half the bit  duration existing in the alternate direction whereas zero’s are represented by absence of the pulse.

                                             74 LS 08                          74 LS 74                                              

                       NRZ - L                                                                                   OUT-1                                            
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                                                                                D              Q                                         
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                                                                            CD 4051(Analog MUX)                                                             


                                                                                     A1            A                                                                                                                          

                                                                                     A0            E                                                

                                                                                                     S2               

                                                             -5V                  A2                                                                                                                                              


                                                                        OUT-3   OUT-4           

PROCEDURE:

1.Give the connections as per the experimental set up. 

2.Observe the clock signal & the data and measure them.

3.Observe the standard data & the coded data formats and verify with the known formats.

Result: 

Thus different coding techniques are studied.

CIRCUIT DIAGRAM:
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                                                                                FIG: FSK GENERATOR
6. FSK MODULATOR

Aim:

To design and test a FSK generator circuit.

Apparatus Required:

IC 555




-1No

PNP Transistor (BC 557)

-1No

Resistor (4.7KΩ, 600Ω)

-1No

Potentiometer (50KΩ)

-2Nos

Capacitor (0.01µF)


-2Nos

AFO with dc shift  (0-1MHz)
-1No

DSO                    


-1No

RPS (0-30v)                                  -1No  

Connecting wires and breadboard

Specifications:

IC555- 4 to 18V, -55 to 125C

PNP Transistor- 50V, 1A, 5W, and 150MHz

All resistors are carbon film ¼ watt resistors.

Capacitors :-0. 01µF-ceramic capacitor.

Theory:

Frequency Shift Keying (FSK):


Frequency shift keying is defined as a signaling technique in which the amplitude of the carrier signal is keyed or switched based on the incoming data or signal. 

In digital data communication, shifting a carrier frequency between two preset frequencies transmits binary code. This type of transmission is called frequency shift keying (FSK) technique. A 555 timer in astable mode can be used to generate FSK signal.

The standard digital data input frequency is 150Hz.when input is HIGH, the transistor Q is off and 555 timer works in the normal astable mode of operation .The frequency of the output waveform is given by

                  f0     =            1.45

                                

                                 (RA+2RB)C

In a tele-typewriter using a modulator –demodulator (MODEM), a frequency between 1070Hz to 1270Hz is used as one of the standard FSK Signals. The components RA and RB and the capacitor C can be selected so that fo is 1070Hz.

PIN DIAGRAM(top view):-


   Ground         1                                                                         8 Vcc

   Trigger         2                                                                         7 Discharge  


     555

   Output         3                                                                          6 Threshold

                                                                                                     5 Control voltage

  Reset          4

MODEL GRAPH:
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                                                                                    T(msec)                            

                         CARRIER SIGNAL

Ampltude (V)

                                                                                  T(msec)                              

                         FSK SIGNAL                                                                                         

Amplitude (V)              

                                                                                         T(msec)
When the input is LOW, Q goes on & connects the resistance Rc across RA. The output frequency is now given by 

                                           1.45

                  f0     =                                        

                                    (RA       RC)+2RB

The resistance Rc can be adjusted to get an output frequency 1270Hz.


Procedure:

1.The circuit connections are made as shown in figure.

2.The free running frequency of the astable multivibrator is measured using CRO. 

3.The input square wave (digital data) is given from the AFO.

4.The FSK waveform is noted from the CRO and plotted.

Result: 

          Thus the FSK generator is designed and studied.

                           7. PHASE SHIFT KEYING MODULATION & DEMODULATION

AIM: 

To study the principles of phase shift keying and the essentials of PSK Demodulation techniques.

Apparatus Required:

1.Communication trainer kits DCL-005&DCL006

2.Multi Output Power Supply.

3.Patch cords.

4.DSO(Digital Storage Oscilloscope)

THEORY:
In the PSK modulation or Phase Shift Keying, for all ‘one’ to ‘zero’ transitions of the modulating data, the modulated output switches between the in phase and out-of-phase components of the modulating frequency.

The frequency and phase components chosen for BPSK modulation are as follows:

1.0.5MHz ( 0 degrees ) sine wave carrier for representing 1.

2.1 MHz (180 degrees ) sine wave carrier for representing 0.

The PSK modulator also utilizes a 2 to 1 Multiplexer for switching from inphase  to out of phase components for all ‘one’ to ‘zero’ transitions occurring in the transmitted data stream. 

Now the in phase reference carrier can be recovered by dividing the frequency of the squared modulated carrier by two.

Once the carrier is recovered, the data can be detected by comparing the phase of the received modulated carrier with the phase of the reference carrier.

The l9ogic for the above is built around flip-flops where a PLL is used for squaring the modulated carrier, which is illustrated below.

The phase Detector works on the principle of squaring loops. The biphasic splitter basically doubles the frequency component of the modulated data and also ensures that the out of phase component of the modulating does not reach the PLL. The PLL recovers the carrier from the frequency the output of phase splitter, but the frequency of the recovered carrier is twice that of the transmitted carrier. So a divide by 2 counters is used to divide the frequency of the PLL output by 2, thus recovering the reference carrier. The delay flip-flop is used to compare the phase of the incoming data and the reference carrier thereby recovering the data.

                                                        2:1 Analog MUX

              SIN 1(0.5 MHz) I/P 1

                                                                                                   PSK wave

             SIN 2 (0.5 MHz) I/P2             

                                                                       Control I/P          

Procedure:

· Maintain the setup as for the other keying experiments 

· Connect SIN2 to INPUT-1 of the modulator. The amplitude of SIN2 can be adjusted by means of the potentiometer P2.

· Connect SIN2* to the INPUT-2 of the Modulator. The amplitude of the sine wave can be adjusted by means of the potentiometer P3.

· Connect the scope to the control Input of the modulator and the Modulated Output.

Observations:

Observe the PSK Modulated output with respect to the control input. Observe the phase shifts in the frequency during each transition in the data.


                                                              Out-1         Q                                                                                

                                                                                                                                   PSK modulated         Schmitttrigger                                           Modulated data-D                                          

 Wave         C                                                                                                                              

                                                                           Monoshot -1                                 

                          5v                                                                                                                              

                                                                                  Q                                                                       

                                     PSK modulated                                                                                            

                                          data                           

                                                                       Monoshot -2

                                                                            PLL out                                               

Modulated data      Phase                                                                    Q                                                         

                             Detector                    LPF                             CP                

                                                                                                  D        Q                                                                                                                                                                                          

                                               VCO                                                                                                      


                           R-Carrier-D    Cp              Q        Recovered data


            PSK modulated wave                       Q

RESULT:


Thus PSK modulation and detection is performed and the results are plotted.

 8.AM RECEIVER CHARACTERISTICS

AIM: 

To transmit a modulating signal after amplitude modulation using VCT-08 and receive the signal back after demodulating using VCT-09.

APPARATUS REQUIRED:

1. VCT-08 trainer kit

2. VCT-09 trainer kit

3. CRO

4. Patch cards

THEORY:

AMPLITUDE MODULATION:


Amplitude Modulation is a process by which amplitude of the carrier signal is varied in accordance with the instantaneous value of the modulating signal, but frequency and phase of carrier wave remains constant.


The modulating  and carrier signal are given by

 Vm(t)  = Vm sin(mt

VC(t) = VC sin(Ct

The modulation index is given by, ma = Vm / VC.


Vm = Vmax – Vmin and VC = Vmax + Vmin
The amplitude of the modulated signal is given by,

VAM(t) = VC (1+ma sin(mt) sin(Ct

Where


Vm    = maximum amplitude of modulating signal


VC     = maximum amplitude of carrier signal

Vmax  = maximum variation of AM signal

Vmin   = minimum variation of AM signal
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TABULATION:

	Waveform
	Amplitude (V)
	Time Period (msec)
	Frequency

	Modulating Signal

Demodulated signal


	
	
	


PROCEDURE:

1. The circuit wiring is done as shown in diagram 

2. A modulating signal input  given to the Amplitude modulator can also be given from a external function generator or an AFO

3. If an external signal source with every low voltage level is used then this signal can be amplified using the audio amplifier before connecting to the input of the AM modulator 

4. Now increase the amplitude of the modulated signal to the required level.

5. The amplitude and the time duration of the modulating signal are observed using CRO.

6. Finally the amplitude modulated output is observed from the output of amplitude modulator stage and the amplitude and time duration of the AM wave are noted down.

7. Calculate the modulation index by using the formula and verify them. 

8. The final demodulated signal is viewed using an CRO at the output of audio power amplifier stage. Also the amplitude and time duration of the demodulated wave are noted down.

RESULT:

 The modulating signal is transmitted after amplitude modulation using VCT-08 and the signal is received back after demodulation using VCT-09

 9.CHARACTERISTICS OF FM RECEIVER

AIM: 

To transmit a modulating signal after frequency modulation using VCT-12 and receive the signal back after demodulating using VCT-13

APPARATUS REQUIRED:

5. VCT-12 trainer kit

6. VCT-13 trainer kit

7. CRO

8. Patch cards

Hardware description of FM transmitter trainer VCT-12: 

The FM transmitter trainer kit VCT-12 has the following section:

1. On-board sine wave generator

2. MIC pre amplifier with a socket for external dynamic MIC

3. Audio amplifier for amplification of low level external input signal

4. Frequency modulation 

5. Telescopic whip antenna

SINE WAVE GENERATOR:

A sine wave generator acts as an on board modulating signal source  and generates an audio frequency sine wave .The amplitude of this sine wave generator varies from 0-5 V. However the output voltage from this source is controlled using a Trim pot to get an output signal in the range of 0-3V.The frequency of the signal varies form 300Hz to 15KHz.Since the amplitude of the source is large enough to modulate the carrier  it need not be amplified ,instead it can be directly connected to the input of the amplitude modulator .

MIC PRE AMPLIFIER:

The MIC pre amplifier is capable of accurately amplifying even a very low level signal, picked up by the MIC to the required level to modulate the carrier. This section has a EP socket at its input stage 
 where, in an external dynamic MIC can be plugged in the gain of the stage can be controlled by the user by adjusting the potentiometer Pot4.The maximum gain of this stage can be achieved in this is 200.The maximum level of the input signal to this amplifier, so as to produce an amplified output without saturation is 60mV.

AUDIO AMPLIFIER:

The audio amplifier stage has a BJT common emitter configuration. This audio amplifier can be used to amplify any lower level external modulating signal whose voltage level is below 100mV.The gain of this stage can also be controlled by the user by varying the pot meter POT-5.The maximum gain of this audio amplifier is 10.

FREQUENCY MODULATION:

The frequency modulator circuit is constructed around a BF495, high frequency small signal BJT. The collector circuit of the transistor consists of a tank circuit formed by a inductor and capacitor. This tank circuit together with the transistor acts as an oscillator and produces the carrier frequency .The transistor circuit appears to the oscillator as a variable capacitance. This capacitance adds to the capacitance of the oscillator-tuned circuit.

The size of this capacitance depends on the change in the collector current which occurs for a given change in base voltage and this is determined by the Trans conductance of the transistor .The transistor transconductance depends on the bias voltage applied to the transistor base. The larger the bias voltage, the larger the value of gm and the larger the value of gm and the larger capacitance which is added to the capacitance of the oscillator tuned circuit consequently the transistor circuit behaves as a voltage variable capacitance .The bias voltage applied to the transistor base determines the overall capacitance seen by the oscillator and hence the frequency of the carrier. This resulting in FM signal 

TELSCOPIC WHIP ANTENNA:

A telescopic whip antenna is used to radiate the AM signal generated by the amplitude modulator.

HARDWARE DESCRIPTION OF FM RECEVIER TRAINER 

The Fm receiver trainer VCT-13 has the following sections 



1.FM super heterodyne receiver



2.Buffer and filter 



3.Audio power amplifier


FM super heterodyne receiver:

The FM receiver is built with the dedicated FM receiver IC-CXA1619IC consists of the following sections namely RF amplifier ,Mixer and oscillator , IF amplifier and quadrature  detector .The circuit details and the description of IC-CXA1619IC are given in appendix

Buffer and filter:

A buffer is used to prevent any loading to the previous stage .The filter section consists of a BPF with a Pass band to 20KHZ –15MHZ.A notch filter is also included to eliminate the 50Hz power supply noise
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AUDIO POWER AMPLIFIER:

               The Audio power amplifier
is constructed using ICTBA810 to increase the power level of the demodulated message signal to the required level. The gain of this amplifier can be adjusted by the user by varying the pot meter POT-1.the maximum gain of this audio amplifier is 25. The amplified signal can be given to a loud signal which can be extremely plugged into the VCT-13 trainer

PROCEDURE:

1.The circuit wiring is done as shown in diagram 

            2.A modulating signal input  given to the Frequency modulator can also be given                     


from a external function generator or an AFO

3.If an external signal source with every low voltage level is used then this signal can be amplified using the audio amplifier before connecting to the input of the FM modulator 

4.Now increase the amplitude of the modulated signal to the required level.

5.The amplitude and the time duration of the modulating signal are observed using CRO.

6.the amplitude and time duration of the modulated signal are observed using a CRO and tabulated.

7.The final demodulated signal is viewed using a CRO Also the amplitude and time duration of the demodulated wave are noted down

RESULT:

 The modulating signal is transmitted after frequency modulation using VCT-12 and the signal is received back after demodulation using VCT-13

    10.DELTA MODULATION

AIM: 

To study the encoding process of a linear delta modulator.

PREPARATORY INFORMATION:

Delta modulation is an encoding process where the logic levels of the transmitted pulses indicate whether the decoded output should rise or fall at each pulse.

The figure below shows the linear delta modulation process.

                   Intelligence signal

                                                                                            DM digital signal           

                                                Digital 

                                                 sampler                



          Clock





                                                                                         Integrator


                                              Feedback signal 

The delta encoding process samples, quantises and encodes the intelligence signal into a digital signal. The instantaneous voltage of an intelligence signal is compared to the feedback signal. The result of the comparision is quantised and encoded and appears as a logic 1 or logic 0, depending on which sample voltage is greater. The encoded logic levels make up the digital signal. Delta  modulation requires simple hardware for encoding an intelligence signal. The encoding process consists of a digital sampler and an integrater as shown in figure.

The digital sampler consists of a comparator and a D- typr flipflop. The intelligence signal drives the non-inverting input of the compaartor. The feedback signal from the integrator drives the inverting input of the comparator. During each clock signal the comparator compares the present sample voltage of the intelligence signal  with the feedback signal. The feedback signal is an approximate voltage of the previous intelligence signal sample. If the intelligence signal is greater than the feedback signal, the comparator outputs a logic 1 to the D input of the  D-type flip-flop.


If the intelligence signal is less than the feedback signal the comparator outputs an negative signal to the D-type flip flop. The Q output of the D-type flip-flop is 0v on the leading edge of the next clock pulse. The Q output of the D type flip-flop is the digital signal. The digital signal contains the information needed by an integrator to generate the approximate intelligence signal (feedback signal).

 This is shown is figure below.


                   Volts

                                                                                               Digital signal

                                                                                                                       t        

                                                                                              Integrator output

                                                                                                                       t     

The integrator outputs an upward sloping ramp as the feedback signal when the digial signal is at logic 1. when the digital signal is at logic0, the integrator outputs a downward sloping ramp as the feedback signal. The digital signal is the difference between the intelligence and feedback signals

EXPERIMENTAL PROCEDURE:

1. Connect PLA1 to PLAA

2. Connect channel m1 to CRO to TPA1/TPAA; adjust VR1 to minimum to get zero level signals.

3. Connect channel 1 to TP1 to channel 2 to TPB1 and adjust VR2 to obtain square wave half the frequency of the clock rate selected (output at TP1).

4. Connect channel 1 to TP2 and set voltage /div of channel 1 to mV range and observe a triangle waveform, which is output of integrator. It can be observed that s the clock rate is increased, amplitude of triangle waveform decreases. This si minimum step size.(clock rate can be changed by depressing SW1 switch).

5. Connect channel 1 to TPA1, TPAA; adjust VR1 in order to obtain a 1KHz sinewave of 500 mVpp approximately.

6. Signal approximating 1KHz is available at the integrator output(TP2); this signal is obtained by integrating the digital output resulting from delta modulation.

7. Connect channel 1 to TP2 and channel 2 to TPB1; it can be observed that the digital high makes the integrator output to go upwards and digital low makes the integrator output to go downwards.

8. With an oscilloscope displaying three traces, it is possible to simultaneously observe the input signal of the modulation, the digital output of the modulator and the signal obtained by the integration from the modulator digital output.

         Notice that, when the output (feedback signal) is lower that the analog input the digital output is high, whenever it is low when the analog input is lower that the integrated output.

9. Increase the amplitude of 1KHz sine wave by rotating VR1 to Vpp and observe that the integrator output follows the input signal.

10. Increase the amplitude of 1KHz sine wave further high, and observe that the integrator output cannot follow the input signal.

11. Repeat the above-mentioned procedures with different signal sources and selecting different clock rates and observe the response of the linear delta modulator.

RESULT: 

                    Thus  the encoding process of linear delta modulator is studied.

  Dipole                  Half-Wave Dipole

 
     Antenna                Antenna


               
                d

  SETUP FOR HALF WAVE DIPOLE ANTENNA
OBSERVATION:

	Angle (Degrees)


	    Halfwave   Dipole

 dB(v
        dBm
           diff

	0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

360


	
	
	


                 11. RADIATION PATTERN OF HALF WAVE DIPOLE ANTENNA

AIM:

To plot the radiation pattern of Half wave dipole antenna on polar plot and to measure the 3 dB beam width.

EQUIPMENT REQUIRED: 
•  Antenna transmitter, receiver and stepper motor controller 

•  Dipole & Half wave Dipole antenna

• Antenna Tripod and stepper pod with connecting cables, Polarization  

   Connector

THEORY:

Half wave dipole or (/2 dipole antenna is one of the simplest antenna and is frequently employed as an element of a more complex directional system. It is the fundamental radio antenna of metal rod, which has a physical length of half wavelength in free space at the frequency of operation. It is also known as Hertz antenna or half wave doublet.

 A dipole antenna is a symmetrical antenna in which the two ends are at equal potential relative to mid point. The radiation pattern is doughnut shape.

PROCEDURE:  
1. Connect the Dipole Antenna to the tripod and set the transmitter frequency to 600 MHz and attenuator downwards to avoid receiver saturation. Set the length of the antenna to 24cm end to end. Keep the antenna in horizontal direction. 

2. Now connect the half wave dipole antenna to the stepper pod and set the receiver to 600 MHz. Set the attenuator upwards for maximum sensitivity. 

3. Set the distance between the antennas to be around 1m. 

4. Now rotate the Half wave dipole antenna around its axis in steps of 20 degrees using stepper motor controller. Take the level readings of receiver at each step and note down.  

5. Note the maximum reading out of the whole set of readings. This will form the 0dB reference reading. Now subtract all the readings from this reference readings and note down. Now use this new set of readings for drawing a plot. 

6. Plot the readings on a polar plot. 

7. The -3dB or half power beam width is defined as the angular width in degrees at the points on either sides of the main beam where the radiated level is 3dB lower than the maximum lobe value. 

8.  From the polar plot measure the angle where the 0dB reference is there. This shall also be the direction of main lobe or bore-sight direction. 

9.    Measure the angle when this reading is –3dB on its either side.

10. The difference between the angular positions of the –3dB points is the 3 dB beam width of the Half wave dipole antenna. 

RESULT : 

1. Antenna Test Frequency (f) = ____________MHz 

2. Antenna Test Wavelength (λ)=____________m

3. Distance between two antennas = ____________m 

4. Beam-width (3 dB) of the antenna  =______________degrees 
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SETUP FOR YAGI ANTENNA
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YAGI (4el) DIMENSIONS AT 600 MHZ

                       12.  RADIATION PATTERN OF YAGI (4el) ANTENNA

AIM: 
To plot the radiation pattern of Yagi antenna on a polar plot and to measure the 3 dB beam width.

EQUIPMENT REQUIRED: 
•  Antenna transmitter, receiver and stepper motor controller 

•  Dipole antenna, Yagi (4el) antenna.

• Antenna Tripod and stepper pod with connecting cables, Polarization Connector.

THEORY:

Yagi-uda antennas are the most high gain antennas. It is an array of a driven element or active element where the power from the transmitter is fed and one or more parasitic elements or passive elements which are not connected directly to the transmission line but electrically coupled. 

The driven element is a resonant half-wave dipole usually of metallic rod at the frequency of operation. The passive elements of continuous metallic rods are arranged parallel to the driven element. The parasitic element in front (whose length is lesser than (/2) of driven element is known as director where as the element at the back with a length greater than (/2 is known as reflector. The driven element radiates signals, which are reflected by the reflector and directed by the directors. 


PROCEDURE:  
1. Connect the dipole antenna to the tripod and set the transmitter frequency to 600 MHz and attenuator downwards to avoid receiver saturation. 

2. Now connect a Yagi antenna to the stepper tripod and set the receiver to 600 MHz. Set the attenuator upwards for maximum sensitivity. Set the length of the antenna according to figures shown. Keep the antenna in horizontal direction. 

3.Set the distance between the antennas to be around 1m. 

4.Now rotate the Yagi antenna around its axis in steps of 20 degrees using stepper motor controller. Take the level readings of receiver at each step and note down. Note the maximum reading out of the whole set of readings. This will form the 0dB reference reading. Now subtract all the readings from this reference readings and note down. Now use this new set of readings for drawing a plot. 

5.Plot the readings on a polar plot.

6.The -3dB or half power beam-width is defined as the angular                 width in degrees at the points on either sides of the main beam where the radiated level is 3dB lower than the maximum lobe value. 

7.From the polar plot measure the angle where the 0dB reference is there. This shall also be the direction of main lobe or bore sight direction. Measure the angle when this reading is –3dB on its either side.

8. The difference between the angular positions of the –3dB points is the 3 dB beam-width of the Yagi antenna.

RESULT : 

1. Antenna Test Frequency (f) = ____________MHz 

2. Antenna Test Wavelength (λ)=____________m 

3. Distance between two antennas (d) = ____________m 

4.3-dB Beam-width of the antenna=______________degrees 
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             SETUP FOR LOOP ANTENNA

13.RADIATION PATTERN OF LOOP ANTENNA
AIM: 
To plot the radiation pattern of Loop antenna and to measure the beam width (3dB).

EQUIPMENT REQUIRED: 
•  Antenna transmitter, receiver and stepper motor controller 

•  Dipole antenna, Loop antenna 

• Antenna Tripod and stepper pod with connecting cables, Polarization connector 

THEORY:

A loop antenna is a radiating coil of any cross section of one or more turns carrying radio frequency current. It may assume any shape (rectangular, square, circular or triangular). Since its dimensions are nearly always much smaller than a wavelength. They find wide application in radio receivers, aircraft receivers, direction finding and UHF transmitters.

PROCEDURE:  
1. Connect the dipole Antenna to the tripod and set the transmitter frequency to 600 MHz. 

2. Now connect loop antenna to the stepper tripod and set the receiver to 600 MHz.  

3. Set the distance between the antennas to be around 1m.  

4. Now rotate the loop antenna around its axis in steps of 20 degrees using stepper motor controller. Take the level readings of receiver at each step and note down.  

5. Plot the readings on a polar plot.

6. From the polar plot measure the angle where the 0dB reference is there. This shall also be the direction of main lobe or bore-sight direction. 

7. Measure the angle when this reading is –3dB on its either side.  

8. The difference between the angular positions of the –3dB points is the beam width of the antenna. 

OBSERVATION:
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 RESULT : 

1. Antenna Test Frequency (f) = ____________MHz 

2. Antenna Test Wavelength (λ)=____________m 

3. Distance between two antennas(d) = ____________m

4. 3 dB Beam-width of the antenna  =______________degrees 

                                                  14.PULSE CODE MODULATION

AIM: 

                 To study the operation of the analog-to-digital converter

PREPARATORY INFORMATION:

                  The analog to digital converter converts the samples to digital bits. The device performs both the quantizing and encoding operations. The analog to digital converter   IC,AD 673 forms the heart of this logic

.

Quantizing and encoding:

                 The signal level of the input signal is assumed to vary from 0 to 4.99  volts. The entire level is divided to 4.96/128 = 40 mv.

The quantizing level is chosen to be midway of the steps. If the signal level falls below the quantizing level then the signal is rounded off to the lower level. If the signal falls above the quantizing level, then the signal is rounded off to the next quantized level. This type of quantizing is called uniform quantizing, where the step levels are assigned to the 0 to 4.96V.

Thus the anal9og to digital converter assigns the code words for allo samples. For further understanding of the analog to digital conversion principles. Refer the data sheet of AD 673.

EXPERIMENTAL PROCEDURE:
1. Connect the DC signal DC1 to the CH0 and DC2 to CH1. Adjust their amplitude to be the same.( for this CH0 and CH1, connect any one of the Dc signals to the channel).

2. Set the speed selection switch to the slow mode.

3. Vary the amplitude level from 0 to 4.96 volts and take at least 10 readings.

4. Observe the amplitude level of the analog to digital converter input at TP 20 using the oscilloscope.

5. Study the ADC output at the LEDS. (note that the LEDS will be ON for logic ‘0’).

	ADC inputs m(in volts)
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	Digital data(Practical)
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                              40           120           200      ………………      4960……

Inference: 

As the amplitude of the analog to digital converter input varies from 0 to 4.9 volts, the output data varies from  0000000 to 1111111; Draw  a graph between the A/D input voltage and the ADC output data based on the tabulations, from the staircase waveform derived, determine the quantising step, which is about 40mv for AD 673.

RESULT:

      Thus the operation of analog-to-digital converter is studied.

15.AMPLITUDE MODULATION AND DETECTION 

AIM:
To study and understand amplitude modulation circuit and calculate modulation index for various modulating voltages & To design and test the AM detector using the diode OA79.

APPARATUS REQUIRED:


Transistor 

BC107




- 1 No



 diode 


OA79




- 1 No


Resistors 
(61k(,4.7k(,10k(,1k()


 - each 1 Nos

            Capacitor 
   (0.01(F,47(F, 100(F)


  - 1, 2, 1 Nos


 CRO


(0 – 20MHz)



            - 1 No


Audio Frequency Oscillators

(0 – 1 MHz)

 - 1 No

Radio Frequency Oscillators 




 - 1 No

Bread Board & Connecting Wires
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BIAS DESIGN:

Since voltage amplification is done in the transistor amplifier circuit, we assume equal drops across VCE and load resistance R​C. The quiescent current of 1 mA is assumed, we assume a standard supply of 12 V.

Drop across RE is assumed to be 1 V. The drop across VCE with a supply of 12 V is given by 12 – 1 = 11 V.

 
It is equal to 11 / 2  = 5.5 V


Now the voltage across the resistance RE is 5.5 V  

 

VCE = 5.5V

 

Vc = 5.5V

 

Ic = 1 mA

 

Rc = 5.5V/ 1X 10-3 = 5.5 K(
Instead of using 5.5 K(, we can use a standard value of 4.7K(
It is assumed that RBB ( ((dc + 1) ( RE / 10

Hence RBB / ((BB + 1) is neglected when compared to RE.

Hence VBB = IERE + VBE

Hence VBE is neglected when compared to IERE
Hence IE = VBB/ RE

Design of R1 & R2
Voltage Drop across RE = VRE = 1V

Drop across VBE = 0.7 V

Drop across the resistance R2 = VBE + VRE = VR2

VR2 = 1.7 V

R2 is assumed to be 10K(
VCCR2 / (R1+R2) = VR2
1.7 V = 10X12X103/R1+ 10 X103
R1 = 60.5 K(
R1 is rounded to 61 K(
AMPLIFIER DESIGN:


The amplifier is designed from the bias circuit point of view. For this design the Q point of the amplifier does not vary with ( variation of the transistor. The amplifier is not designed by the voltage gain consideration , this is because additional amplifier stages can be cascaded if the single stage is low voltage gain.
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The theoretical value of the voltage gain = 
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Because hib =



where hib = 


1 + hfe



        q IE


IE ( DC emitter current under Q conditions the amplifier is designed with Q current of   1 mA.

hib = 26 mV / 1 mA = 26 (
Hence the theoretical values of voltage gain


-RC
      -4.7 K(


=

= -180.77



hib

26

Design for demodulator


The cut off frequency of the LPF is given by f = 1/2(RC

Let C = 0.01(F.  the modulating signal frequency is 1KHz. Therefore 

R = 1/2(fC = 15.9K(
PROCEDURE: (modulator)

1. The connections are made as per the circuit diagram (fig 1).

2. The power supply is given to the collector of transistor.

3. The carrier signal VC  at 1MHz and 2 Vpp is given to the base of the amplifier.  The carrier signal gets amplified.

4. The modulating signal Vm at 1KHz &0.5 Vpp is given to the emitter of the transistor.

5. The amplitude modulated output is taken at the collector of the circuit.

6. By varying the amplitude of modulating signal corresponding Emax and Emin are noted and tabulated.

7. The practical modulation index is calculated using the following formula.

PROCEDURE: (demodulator)

1. The Connections are made with OA79 as shown in circuit diagram(FIG 2).

2. The amplitude modulated signal from the AM generator is fed into the circuit.

3. The demodulated output is measured through the CRO.

4. For various values of AM signal frequency, corresponding demodulated Vge and frequencies are noted and readings are tabulated.

CIRCUIT ANALYSIS:


ICQ = 0.93mA


RL(ac) = RC    RL = 10K(    1.5K( = 1.3K(

Ac emitter resistance re’=       25mV






ICQ 


Gain (Ao) = RL(ac) / re’


At any instant,



A = Ao (1+ m sin (mt)



A max = Ao (1+m)



A min = Ao (1-m)



m = (Amax - Amin ) / (Amax - Amin )



m = Vm / Vc
8. The theoretical modulation index was calculated by using the following relation.



m = (Vmax - Vmin ) / (Vmax + Vmin )

9. The practical and theoretical values of modulation index were compared and verified.

RESULT:


The amplitude modulation circuit was designed and its modulation index was calculated for various modulating voltages and was compared with theoretical values.

An AM detector using OA79 was designed and demodulated output was measured for various values of modulating signals.

                                16.FREQUENCY MODULATION 

AIM


To generate a frequency modulated wave using IC566 .

APPARATUS REQUIRED:



Power Supply(0-15v)



- 1No



IC NE 566





- 1No

 
           Audio Frequency Oscillator  -  (0 – 1MHz)
- 1No



Resistors  
-
(5.6 K(, 2.5K(, 39K()
- each 1Nos



Capacitor 
-
(0.01(F)


- 2 Nos 



Bread Board





- 1 No



Digital Storage Oscilloscope & probes

- 1 No

CIRCUIT ANALYSIS:

fo =  2 (VCC  - VC)

 
VCC R1 C1
Let VCC = 12V, C1 = 0.01(F, VC = 7/8 VCC
( fo = 0.25/R1C1
let fo = 10 KHz;  C1 = 0.01(F

R1 = 0.25/(10 x 103 x 0.01 x 10-6)

R1 = 2.5K(
VC = VCC x R3 / (R2+R3)

7/8 x VCC  = VCC x R3 / (R2+R3)

Let R3=39K( then R2 = 5.6K(
CIRCUIT DIAGRAM:

                                                                                                             +12v          

                                                 R1

                                               2.5K(                                                                   

                     R2         

                5.6K(                            

    


 

                                                                                                          Triangular o/p                     

               0.01(F 

                                                                     IC 566

                 C

                                                                                                              Square o/p                                                 

                        R3                                                                                    

                   39K(                                    

1KHz                                                                                 

  2V

                                                          C1                                                           

                                                   0.01(F                                                                                                                 

THEORY:

Voltage Controlled Oscillator:

The IC NE566 is a general-purpose voltage controlled oscillator (VCO) designed for linear frequency modulation.  This provides triangular and square wave outputs simultaneously at frequencies up to 1MHz. Sinusoidal waveform can be obtained by shaping the triangular waveform using external circuit.  Fig 2 shows the functional block diagram of NE566.
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Fig.2: Fuctional Block Diagram of  NE 566.

An external capacitor C is connected between pin 7 and ground. R, is an external resistor connected between terminal 6 and supply voltage VCC. VC is external control voltage applied at pin 5.  the current source I charge and discharges the capacitor C.  the value of current source is determined by

 



I = (VCC – VC) / R

 
Typically the value of VC lies between 3VCC/4, VCC and that of R lies between 2K(.  The operation of the circuit is as follows:-

 
Initially transistor Q3 is off and the current I charges C through diode D2. When the voltage across C reaches the upper trip point of Schmitt trigger, its state is changed and Q3 becomes on.  This grounds the emitters of Transistors Q1 & Q2 and current I now flows through D1, Q2 & Q3 to ground. But the base emitter voltage of Q1 & Q2 are the same and thus an equal amount of current flows through transistor Q1. This current is used up in discharging capacitor C (since D2 is reverse biased). The capacitor discharges until the lower trip point of the Schmitt trigger is reached at which the cycle repeats. Same amount of current flows through the capacitor during charging and discharging. Therefore the charging and discharging rates are same. The charge and discharge intervals are given by.




T = VH C / I seconds

 
Where VH  is the voltage difference between the upper and lower trip point of Schmitt trigger. In the design of Schmitt trigger, VH is selected very nearly 1/5th of the supply voltage VCC. 

 
Substituting the value of I in T and putting VH = VCC / 5,

 
T =     VCC C R

 
       5 (VCC – VC)

Hence the frequency of operation is

 

fo = 1 / 2T = 5(VCC – VC) / 2 VCC RC
 
Where T is assumed half of the time period.  In practice the value of control voltage VC is fixed by means of a voltage divider connected between the supply voltage terminal and ground.  By such connected VC becomes a fixed fraction of supply voltage and thus the frequency of oscillation fo becomes very much independent of supply voltage.  By adjusting VC (for constant RC product) within allowable range, the frequency can be swept over 10:1 range.  Similarly, for a fixed VC and constant C, the frequency fo can be varied over a 10:1 range by the choice of R between 2K( & 20(.


In the fig.2, both the output waveforms are buffered using output stage, so that the output impedance of each is 50(. The typical amplitude of triangular wave is 2.4 VPP and that of square wave is 5.4 VPP.

 

Fig.3 Shows typical connection diagram for 566 device.  In this  arrangement, the RC combination determines the free running frequency, and the control voltage VC​ at terminal is set by the voltage divider R1 – R2.

 

The modulating signal is ac coupled with the capacitor C1 and must be less than 3 VPP.

The fo can be varied over a 10:1 range as described above.  The maximum output frequency is 1MHz.  A small capacitor C2 of 0.001(F is connected between pin 5 & 6 to eliminate possible oscillation in the control current source.

PIN DIAGRAM:-





     GND      1


    8    Vcc


 


        NC    2


    7     C1

    
       SQUARE WAVE     3
      IC  566        6     R1



        OUTPUT

 
        TRIANGUALR
      4

               5     MODULATION INPUT

 
       WAVE OUTPUT


Frequency deviation:

 




(f = ½    fO – 2 {Vcc – (Vc + Vm)}/ R1C1Vcc


PROCEDURE: (modulation)

1. The circuit was connected as shown in the circuit diagram in fig 1.

2. The free running frequency fo is measured at pin 3.

3.  The modulating input is given to pin 5 through a coupling capacitor and the corresponding changes in digital storage oscilloscope is noted.

4. For various amplitudes and the modulating signal, corresponding DSO readings were noted.

5. Frequency deviation and modulation index were calculated.

6. Frequency modulated output was drawn on a graph sheet.

TABULAR COLUMN(Modulation):

	Vm (p-p) Volts
	fmax (KHz)
	fmin (KHz)
	Modulation index

	
	
	
	Practical
	Theoretical

	
	
	
	
	


MODEL GRAPH:


Carrier signal

Amplitude(V)

                                                                            T(ms)

Amplitude(V)
                                                  Message signal

Amplitude(V)                                                        T(ms)
FM wave

                                                                            T(ms)

MODEL CALCULATION:


Vm = 0.25V;

Vc = 8.75V;

fm = 1KHz

THEORETICAL:


(f = fO  - 2{Vcc – (Vc+Vm)} / (R1C1VCE
   = 10K – 2{10 – (8.75+0.25)}/10x2.7x103x0.01x10-6  =  2KHz

(Th = (f / fm = 2K/1K = 2.

PRACTICAL:


(f = fmax –fmin / 2  = 13.32K –8.88K / 2 =2.22K

(Pr = (f / fm = 2.22K / 1K = 2.22.

RESULT:



Frequency modulated wave was generated and its output graph was drawn.
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