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The Vision of the Institute 

 

To emerge as a leading Technical Institution by imparting knowledge in 
field of Engineering and Technology to its pass outs to make them Industry 
employable and self enterprising so as to serve society in order to achieve 
harmonious relation between Human habitant and Nature in an Eco friendly 
environment 

 
The Mission of the Institute: 

 

• To deliver knowledge at par with cutting edge technology& promote 
academic growth 

• To facilitate a creative and independent learning environment 
• To develop a co-relation between academia, industry and society through 

various consultancy and testing constructional materials. 
• To transform individuals by inculcating values, ethics and leadership 

qualities 
• To establish an atmosphere where management principles and techniques 

will nurture in fulfilment of institutional aims and objectives 
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            GOVT. POLYTECHNIC NAYAGARH -752081 

                Department of Skill Development & Technical  Education   

                                    Govt. of Odisha, Bhubaneswar 

                                         PROGRAM EDUCATIONAL OBJECTIVE 
 

PEO 1: Students are able to apply knowledge of basic science, computer 

fundamentals and basic principles of electrical engineering. 

 

PEO 2: Students are able to enhance their analytical and problem solving 

ability using theoretical and practical knowledge to solve real time 

problem in electrical domain. 

 

  PEO 3: Students become adaptable to work in multi-disciplinary 
environment through continuous development of technical skills, 
professional efficiency. 

 

                                    PROGRAM SPECIFIC OUTCOME 
PSO1: Ability to apply domain knowledge in testing and maintenance 
of electrical machine and equipment 
 
PSO2: Ability to prepare design and estimate of various electrical 
installations. 

 
 PSO3: Contribute for the generation and utilization of green energy to meet 
the increasing demand of the society 
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GOVT.  POLYTECHNIC  NAYAGARH -752081 

Department of Skill Development & Technical Education  
Govt. of Odisha, Bhubaneswar 

 

                               THE VISION OF THE DEPARTMENT 

 
Empowering Electrical Professionals with strong ethical values and sound 

technical knowledge and unique set of skills which will enable to a rousing start 

to fulfill the future demands and needs of the industry and society to achieve 

sustainable development. 

 

                                THE MISSION OF THE DEPARTMENT  
 

• To align the teaching learning process and to provide basic foundation for 
the students to adapt to the changing industrial needs. 
 

• To provide an atmosphere of Independent learning where they can be 
nurtured with qualities like leadership, responsibility and optimistic.  
 

• To update the curriculum and learning materials in consultation with 
industry professionals to make students industry ready.  

 
 

• To enrich with the latest developments through seminars, guest lectures, 
workshop and industry visits through interaction with industry 
professionals. 
 

• To develop professional competency and technical expertise individually 
and through team effort thereby exhibit leadership in industry. 
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     Inverter Gate (NOT Gate)  7404LS                      2-Input AND Gate 7408LS 
 

   

 

 

 

 

2-Input OR Gate   7432LS                                                2-Input NAND Gate  7400LS 

 

 

 

 

 

 

 

 

2-Input NOR Gate  7402LS                                           2-Input XNOR Gate   74266LS                                                                                                  

         

 

 

 

 

 

 

 

       2-Input XOR Gate  7486LS      
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Experiment No:1                                                                                   Date:     /   /   

 

Aim: - To Verify truth tables of AND, OR, NOT, NOR, NAND, XOR, XNOR gates. 

Apparatus Required: - 

1.All the basic gates mention in the fig. 
2.IC Trainer Kit 

Procedure: - 
 

1. Place the IC on IC Trainer Kit. 

2. Connect VCC and ground to respective pins of IC Trainer Kit. 

3. Connect the inputs to the input switches provided in the IC Trainer 

Kit. 

4. Connect the outputs to the switches of O/P LEDs, 

5. Apply various combinations of inputs according to the truth table and 

observe condition of LEDs. 

6. Disconnect output from the LEDs and note down the corresponding 

multimeter voltage readings for various combinations of inputs. 

             

                 Inverter Gate (NOT Gate)  7404LS                       

 

  

 

 

 

 

 

 

A O/P 

0 1 

1 0 
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                      2-Input AND Gate 7408LS 

 

 

 

 

 

 

 

                    2-Input OR Gate  7432LS                              

  

 

 

 

 

 

 

                      2-Input NAND Gate  7400LS 

  

A B O/P 

0 0 1 

0 1 1 

1 0 1 

1 1 0 

 

 

 

A B O/P 

0 0 0 

0 1 0 

1 0 0 

1 1 1 

A B O/P 

0 0 0 

0 1 1 

1 0 1 

1 1 1 
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                    2-Input NOR Gate  7402LS                                            

 

  

A B O/P 

0 0 1 

0 1 0 

1 0 0 

1 1 0 

 

                  2-Input XOR Gate  7486LS                              

 

  

 

 

 

 

 

                2-Input XNOR Gate  74266LS                              

  

 

 

 

 

 

 

Conclusion:- 
Truth table of logic gates are verified. 

A B O/P 

0 0 0 

0 1 1 

1 0 1 

1 1 0 

A B O/P 

0 0 1 

0 1 0 

1 0 0 

1 1 1 
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Experiment No:2                                                                                 Date:     /   /   

 

 

Aim: - Implementation of various gates by using universal properties of NAND & NOR gates 
and 
Verify truth table. 

APPARATUS REQUIRED 

1. Digital IC trainer kit 
2.  IC 7400 (NAND gate) 
3. IC 7402(NOR gate) 

 
THEORY: 

NAND OR NOR gates are sufficient for the realization of any logic expression. because of 

this reason, NAND and NOR gates are known as UNIVERSAL gates. 

1. For NAND gate as universal gate 

PROCEDURE: 

1. Make the connections as per the logic diagram.  
2. Connect +5v to pin 14 & ground to pin 7 of IC 7400 
3. Apply diff combinations of inputs to the i/p terminals.  
4. Note o/p for NAND as universal gate.  
5. Verify the truth table.  

 

 

 

 

  

 

 

 

 

A Ā 

0 1 

1 0 

A B AB 

0 0 0 

0 1 0 

1 0 0 

1 1 1 
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A B A+B 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

 

 

  

 

 

 

 

 

 

  

 

 

 

 

 

 

  

 

 

 

  

 

A B  

0 0 1 

0 1 0 

1 0 0 

1 1 0 

A B A⊕B 

0 0 0 

0 1 1 

1 0 1 

1 1 0 

A B AʘB 

0 0 1 

0 1 0 

1 0 0 

1 1 1 
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2.For NOR gate as universal gate 

PROCEDURE: 

1. Make the connections as per the logic diagram.  
2. Connect +5v to pin 14 & ground to pin 7 of IC 7402 
3. Apply diff combinations of inputs to the i/p terminals.  
4. Note o/p for NAND as universal gate.  
5. Verify the truth table 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

  

 

 

 

 

  

A Ā 

0 1 

1 0 

A B A+B 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

A B AB 

0 0 0 

0 1 0 

1 0 0 

1 1 1 

A B AB 

0 0 1 

0 1 1 

1 0 1 

1 1 0 
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Conclusion:- 
We have constructed and verified truth table of all gates using universal gates NAND and NOR gate.  

 

 

 

 

 

 

 

A B A⊕B 

0 0 0 

0 1 1 

1 0 1 

1 1 0 

A B AʘB 

0 0 1 

0 1 0 

1 0 0 

1 1 1 
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Experiment No:3                                                                                 Date:     /   /   

 

 

Aim: - Implementation of  half adder and Full adder using logic gates. 

APPARATUS REQUIRED 

1.IC 7486, IC 7432, IC 7408, IC 7400. 

2.Digital trainer kit. 

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

Full-Adder: The half-adder does not take the carry bit from its previous stage into account. This 

carry bit from its previous stage is called carry-in bit. A combinational logic circuit that adds two 

data bits, A and B, and a carry-in bit, Cin, is called a full-adder. The Boolean functions describing 

the full-adder are: 

                                     S = (x ⊕ y) ⊕ Cin                    C = xy + Cin (x ⊕ y) 

Procedure: - 
1. Verify the gates. 
2. Make the connections as per the circuit diagram. 
3. Switch on VCC and apply various combinations of input according to the 

truth table. 
4. Note down the output readings for half and full adder sum and the carry 

bit for different combinations of inputs. 
 

Half Adder using basic gates:- 
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Full Adder using basic gates:- 
  

 

 

 

 

 

 

 

Half Adder using NAND gates only:- 
 

 

 

 

 

 

 

Full Adder using NAND gates only:- 
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                                     K-map for half adder  

 

 

 

 

 

  

                       K-map for full adder 

 

 

 

 

 

 

 

 

 

Conclusion: - 
Half adder and full adder are constructed and their truth tables are verified. 

 

 

 

Half adder 

A B S C 

0 0   

0 1   

1 0   

1 1   

Full Adder      

A B Cin S C 

0 0 0   

0 0 1   

0 1 0   

0 1 1   

1 0 0   

1 0 1   

1 1 0   

1 1 1   
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Experiment No:4                                                                                Date:     /   /   

 

 

Aim: - Implementation of half subtractor and Full subtractor using logic gates. 

 

APPARATUS REQUIRED 

1.IC 7486, IC 7432, IC 7408,IC7404, IC7400. 

2.Digital trainer kit. 

 

THEORY: 

Half Subtractor: Subtracting a single-bit binary value B from another A (i.e. A -B) produces a 

difference bit D and a borrow out bit B-out. This operation is called half subtraction and the circuit 

to realize it is called a half subtractor. The Boolean functions describing the halfSubtractor are: 

                                             D =A ⊕ B                                                 Br = Α̅ B 

Full Subtractor: Subtracting two single-bit binary values, B, Cin from a single-bit value A produces a 

difference bit D and a borrow out Br bit. This is called full subtraction. The Boolean functions 

describing the full-subtracter are: 

                                           D = (x ⊕ y) ⊕ Bin                                       Br = Α̅B + Α̅ (Bin) + B (Bin) 

 

Procedure: - 
1. Verify the gates. 
2. Make the connections as per the circuit diagram. 
3. Switch on VCC and apply various combinations of input according to the 

truth table. 
4. Note down the output readings for half and full subtractor difference and 

borrow bit for different combinations of inputs. 
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Using X – OR and Basic Gates (a)Half Subtractor 
 

 

 

 

 

 

Full Subtractor 
 

 

 

 

 

 

 

 

 

Using only NAND gate (a)  Half subtractor 
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(b) Full Subtractor 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Half Subtractor 

A B D Br 

0 0   

0 1   

1 0   

1 1   
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Conclusion: - 

Half subtractor and full subtractor are constructed and their truth tables are verified.  

 

 

 

 

Full Subtractor     

A B Bin D Br 

0 0 0   

0 0 1   

0 1 0   

0 1 1   

1 0 0   

1 0 1   

1 1 0   

1 1 1   
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Experiment No:5                                                                                Date:     /   /   

 

 

Aim: - Implementation of a 4-bit Binary to Gray code converter. 

 

APPARATUS REQUIRED 

1. IC 7486 

2.Digital trainer kit 

 

THEORY: 

Gray Code is one of the most important codes. It is a non-weighted code which belongs to a 

class of codes called minimum change codes. 

In this codes while traversing from one step to another step, only one bit in the code group 

changes. 

The input variable are designated as B3, B2, B1, B0 and the output variables are designated as 

G3, G2, G1, G0. 

 

Procedure: - 
1. The circuit connections are made as shown in fig. 

2. Pin (14) is connected to +Vcc and Pin (7) to ground. 

3. In the case of binary to gray conversion, the inputs B0, B1, B2 and B3 are given at 
respective pins and outputs G0, G1, G2, G3 are taken for all the 16 combinations of 
the input. 

4. The values of the outputs are tabulated. 
 

 

TRUTH TABLE: 

Binary Input 

 

 Gray code output 

B3 B2 B1 B0  G3 G2 G1 G0 

0 0 0 0 0 0 0 0 

0 0 0 1 0 0 0 1 
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0 0 1 0 0 0 1 1 

0 0 1 1 0 0 1 0 

0 1 0 0 0 1 1 0 

0 1 0 1 0 1 1 1 

0 1 1 0 0 1 0 1 

0 1 1 1 0 1 0 0 

1 0 0 0 1 1 0 0 

1 0 0 1 1 1 0 1 

1 0 1 0 1 1 1 1 

1 0 1 1 1 1 1 0 

1 1 0 0 1 0 1 0 

1 1 0 1 1 0 1 1 

1 1 1 0 1 0 0 1 

1 1 1 1 1 0 0 0 
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K-Map for G3: 

 

 

 

 

 

 

 

 

                                           G3 = B3 

 

 

K-Map for G2: 
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K-Map for G1: 

 

 

 

 

 

 

 

                        

 

 

 

K-Map for G0: 
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LOGIC DIAGRAM 

 

 

 

 

 

Conclusion: - 

4-bit Binary to Gray code converter is constructed and their truth tables are verified. 
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Experiment No:6                                                                                Date:     /   /   

 

 

Aim: - Implementation of a Single bit digital comparator. 

 

APPARATUS REQUIRED 

1. IC 7404,IC 7408,IC 74266 

2.Digital trainer kit 

 

THEORY: 

Magnitude Comparator is a logical circuit, which compares two signals A and B and generates 

three logical outputs, whether A > B, A = B, or A < B. 

Procedure: - 
1. The circuit connections are made as shown in fig. 

2. Pin (14) is connected to +Vcc and Pin (7) to ground. 

3. The inputs A,B are given at respective pins and outputs A > B, A = B, or A < B are 
connected to the output LED. 

4. The values of the outputs are tabulated. 
 

                                                                                                                 TRUTH TABLE 

 

 

 

 

 

           INPUTS                  OUTPUTS 

A B A > B A = B A < B 

0 0 0 1 0 

0 1 0 0 1 

1 0 1 0 0 

1 1 0 1 0 
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LOGIC DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Conclusion: - 

A Single bit digital comparator is constructed and it’s truth tables are verified. 
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EXPERIMENT  NO: -7 
 
 

AIM:  - 
 

To study Multiplexer and Demultiplexer. 
 

APPARATUS REQUIRED: - 
 

SL NO. COMPONENT SPECIFICATION  QUANTITY  

1 4x1 MULTIPLEXER IC 74153 1 

2 1x4 DEMULTIPLEXER IC 74156 1 

3 BREAD BOARD - 1 

4 RESISTOR 220Ω 1 

5 BATTERY 9V 1 

6 LED - 1 

7 CONNECTING WIRE - AS PER REQUIREMENT 

 
THEORY :  - 
 
MULTIPLEXER  : 

Multiplexer generally means many into one. A multiplexer is a circuit with 

many inputs but only one output. By applying control signals we can steer any input 

to the output. The circuit has n-input signal, control signal (m) & one output signal, 

where 2耀 = 翿�. One of the popular multiplexers is the 16 to 1 multiplexer, which 

has 16 input bits, 4 control bits & 1 output bit. 

4x1 Multiplexer 

The 4x1 Multiplexer has four input lines I0, I1, I2 and I3 and one output line 
Y. The selection of a particular input is controlled by set of selection lines, S1 and 
S0. 
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TRUTH  TABLE 
 

 
Selection line Output 

S1 S0 Y 

0 0 I0 

0 1 I1 

1 0 I2 

1 1 I3 
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PIN DIAGRAM  OF IC 74153 
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IC 74153 Truth Table 

 
The truth table of IC 74153 is given below 

 
Select Inputs Inputs (a or b) Output 

翿�翿� 翿�耀 翿�̅ 翿�翿� 翿�耀 翿�耀 翿�耀 Z 

X X H X X X X L 

L L L L X X X L 

L L L H X X X H 

H L L X L X X L 

H L L X H X X H 

L H L X X L X L 

L H L X X H X H 

H H L X X X L L 

H H L X X X H H 

 
 
 
    H = High voltage  
    L = Low voltage 
    X = Don’ t care  
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DEMULTIPLEXER:  
 

Demultiplexer means generally one into many. A demultiplexer is a logic circuit 

with one input and many outputs. By applying control signals, we can steer the input 

signal to one of the output lines. The circuit has one input signal, m control signal 

and n output signals, where2耀 = 翿�. It functions as an electronic switch to route an 

incoming data signal to one of several outputs. 

 
 1x4 Demultiplexer 

The 1x4 Demultiplexer has one input I and four outputs Y0, Y1, Y2 and Y3. 

 

TRUTH  TABLE 
Input Selection line Output 

I S1 S0 Y3 Y2 Y1 Y0 

I 0 0 0 0 0 I 

I 0 1 0 0 I 0 

I 1 0 0 I 0 0 

I 1 1 I 0 0 0 

 
CIRCUIT DIAGRAM OF 1  x 4 DEMUX  
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PIN DIAGRAM  OF IC 74156 
 

 
 PROCEDURE: - 

 
1. Connect the circuit as shown in figure. 

2. Apply VCC & ground signal to the IC. 
3. Observe the input & output according to the truth table. 

 
PRECAUTIONS: - 

 
1. Make the connections according to the IC pin diagram. 
2. The connections should be tight. 
3. The VCC and ground should be applied carefully at the specified pin only. 
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OBSERVATION:  - [L=logic 0, H=logic 1] 

 
4x1 Multiplexer 

 

Input line Selection line Output 

I0 I1 I2 I3 S1 S0 Y 

H L L H L L  

L L H H L H  

H H L L H L  

L H L H H H  

 
1x4 Demultiplexer 

 

Input Selection line Output 

I S1 S0 Y3 Y2 Y1 Y0 

H L L     

H L H     

H H L     

H H H     

 
RESULT: - Hence, the truth table of 4x1 Multiplexer and 1x4 Demultiplexer are 
verified and found ok. 
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Experiment No : 8 
 

AIM:  

To verify the characteristic table of RS, D, JK, and T Flip flops . 

APPARATUS REQUIRED: 
 

S.No Name of the Apparatus Range Quantity 

1. Digital IC trainer kit  1 
2. NOR gate IC 7402  

3. NOT gate IC 7404  

4. AND gate ( three input ) IC 7411  

5. NAND gate IC 7400  

6. Connecting wires  As required 

 

THEORY:  

A Flip Flop is a sequential device that samples its input signals and changes its output states only at 
times determined by clocking signal. Flip Flops may vary in the number of inputs they possess 
and the manner in which the inputs affect the binary states. 

RS FLIP FLOP: 

The clocked RS flip flop consists of NAND gates and the output changes its 
state with respect to the input on application of clock pulse. When the clock pulse is 
high the S and R inputs reach the second level NAND gates in their complementary 
form. The Flip Flop is reset when the R input high and S input is low. The Flip Flop is 
set when the S input is high and R input is low. When both the inputs are high the 
output is in an indeterminate state. 

D FLIP FLOP: 

To eliminate the undesirable condition of indeterminate state in the SR Flip Flop 
when both inputs are high at the same time, in the D Flip Flop the inputs are never made 
equal at the same time. This is obtained by making the two inputs complement of each 
other. 
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JK FLIP FLOP:  

The indeterminate state in the SR Flip-Flop is defined in the JK Flip Flop. JK 
inputs behave like S and R inputs to set and reset the Flip Flop. The output Q is ANDed 
with K input and the clock pulse, similarly the output Q’ is ANDed with J input and the 
Clock pulse. When the clock pulse is zero both the AND gates are disabled and the Q 
and Q’ output retain their previous values. When the clock pulse is high, the J and K 
inputs reach the NOR gates. When both the inputs are high the output toggles 
continuously. This is called Race around condition and this must be avoided.  

     T FLIP FLOP: 

                 This is a modification of JK Flip Flop, obtained by connecting both inputs J 
and Kinputs together. T Flip Flop is also called Toggle Flip Flop. 

      
     RS FLIP FLOP 
     LOGIC SYMBOL :  
 
 

 
 
 
 
 
 
 

CIRCUIT  DIAGRAM : 
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CHARACTERISTIC TABLE:  
 

CLOCK 
PULSE 

INPUT PRESENT 
STATE (Q) 

NEXT 
STATE(Q+1) 

STATUS 

S R 
1 0 0 0 0  

2 0 0 1 1  

3 0 1 0 0  

4 0 1 1 0  

5 1 0 0 1  

6 1 0 1 1  

7 1 1 0 X  

8 1 1 1 X  

 

D FLIP FLOP 

     

   LOGIC  SYMBOL: 

 

CIRCUIT DIAGRAM: 
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CIRCUIT  DIAGRAM : 

 
 
CHARACTERISTIC  TABLE: 

 
CLOCK 
PULSE 

INPUT 
D 

PRESENT 
STATE (Q) 

NEXT 
STATE(Q+1) 

STATUS 

1 0 0 0  

2 0 1 0  

3 1 0 1  

4 1 1 1  

JK FLIP FLOP  

 LOGIC SYMBOL:  
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CHARACTERISTIC  TABLE: 
 

CLOCK 
PULSE 

INPUT PRESENT 
STATE (Q) 

NEXT 
STATE(Q+1) 

STATUS 
J K 

1 0 0 0 0  

2 0 0 1 1  

3 0 1 0 0  

4 0 1 1 0  

5 1 0 0 1  

6 1 0 1 1  

7 1 1 0 1  

8 1 1 1 0  

 

T FLIPFLOP 

LOGIC  SYMBOL: 
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CIRCUIT DIAGRAM: 

 

CHARACTERISTIC  TABLE: 

 
CLOCK 
PULSE 

INPUT 
T 

PRESENT 
STATE (Q) 

NEXT 
STATE(Q+1) 

STATUS 

1 0 0 0  

2 0 1 0  

3 1 0 1  

4 1 1 0  

 

PROCEDURE: 

1. Connections are given as per the circuit diagrams. 

2. For all the ICs 7th pin is grounded and 14th pin is given +5 V supply. 

3. Apply the inputs and observe the status of all the flip  flops. 

RESULT :   The Characteristic tables of RS, D, JK, T flip  flops were verified. 
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AIM : 

Realize a 4-bit asynchronous UP/Down counter with a control for up/down counting . 

 

APPARATUS REQUIRED :  

Sl. No. COMPONENT SPECIFICATION QTY 

1. JK FLIP FLOP IC 7473 2 

2. IC TRAINER KIT - - 

3. PATCH CORDS  - 30 

 

THEORY: 

UP-COUNTER : 

Asynchronous counters are the circuit that used to count the binary numbers in prescribed 

sequence. In asynchronous counter the flip-flops are not triggered with common clock pulse. Except 

the first (least significant) flip-flop others are triggered by the output of previous flip-flop while the 

first one is triggered by the clock pulse. Hence asynchronous counter is also called as ripple counter. 

When inputs set into logic high the JK flip-flops are continuously present in the toggle condition 

which complements the output continuously. This cause to prevent the circuit from triggering of two 

adjacent flip-flops simultaneously.  

DOWN-COUNTER : 

Asynchronous down counter performs the reverse operation of up -counter which counts the binary 

number by decreasing one when the flip-flops are activated by the clock pulse. First flip-flop 

triggered by clock pulse the remaining flip-flops are triggered by the inverted output of previous flip-

flop. It is an only difference from up-counter.  
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PROCEDURE : 

1. Connections are given as per the logic diagram. 

2. Apply the clock pulse and verify the truth table. 

 

 

RESULT : 
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AIM : 

Realize a 4-bit synchronous UP/Down counter with a control for up/down counting . 

 

APPARATUS REQUIRED : 

Sl. No. COMPONENT SPECIFICATION QTY 

1. JK FLIP FLOP IC 7473 2 

2. IC TRAINER KIT - - 

3. PATCH CORDS - 30 

 

THEORY:
 

SYNCHRONOUS UP/DOWN COUNTER
 

:
 

Up/Down counter is a circuit which perform the logic count either up or down by increasing or 

decreasing a number by 1. Synchronous
 

Up/Down counter is a circuit which executes the counting 

operation either up or down with a commonly clocked flip-flops. In a counter the progress of Up and 

Down counting operations are selected by the control signal. After selecting the counting operation 

by enforcing the clock pulses to the flip-flops desired counting operation is executed. If the control 

signal is logic low (0) then the counter counts in the decreasing order that is down counter. When 

the control signal is logic high (1)
 

then the counter counts in the increasing order that is up counter.
 

 

PROCEDURE :
 

1.
 

Connections are given as per the logic diagram.
 

2.
 

Apply the clock pulse and verify the truth table.
 

RESULT :
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AIM : 

Study shift registers . 

 

APPARATUS REQUIRED :  

Sl. No. COMPONENT SPECIFICATION QTY 

1. D FLIP FLOP IC 7474 2 

2. OR GATE IC 7432 1 

3. IC TRAINER KIT - 1 

4. PATCH CORDS  - 35 

  

THEORY : 

SHIFT REGISTER : 

Shift register is a group of flip- flops that has the capability of storing and shifting the binary 

information. In digital system the binary datum are re quired to shift in the register from one position 

to next position. Shift register performs the logic operation shifting of binary data from one flip - flop 

to next flip- flop. In the shift register, the shifting operation is controlled by common clock pulse. All 

the flip- flops employed with shift register receives the clock pulse that helps to shift the data from 

one position to next. 

 

SERIAL-IN-SERIAL-OUT SHIFT REGISTER : 

This shift register is constructed in the way of connecting the output of one flip- flop to the input of 

next flip- flop. All the flip- flops are connected with a common clock pulse. The binary inputs are 

applied in the input terminal of first flip- flop in series and the outputs are obtained from the output 

terminal of last flip- flop in series. 
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SERIAL-IN-SERIAL-OUT SHIFT REGISTER : 

This register accepts the binary data in series to provide the output in parallel. In logic diagram the 

flip- flops are connected similar to SISO shift register that logic diagram is constructed in the way of 

connecting the output of one flip- flop to the input of next flip- flop. The binary inputs are applied in 

the input terminal of first flip- flop in series and the outputs are obtained in parallel from the output 

terminal of each flip- flop employed with register. Hence this configuration is called serial -in-serial-

out shift register.  

PARALLEL-IN-PARALLEL-OUT SHIFT REGISTER : 

This register accepts the binary input in parallel to provide the output in parallel. All the flip- flops 

present in the register are triggered with common clock pulse. The binary inputs are applied in 

parallel to all the flip- flops and the outputs are obtained in parallel from the output terminal of each 

flip- flop employed with register. Hence this configuration is called parallel -in-parallel-out shift 

register.  

PARALLEL-IN-SERIAL-OUT SHIFT REGISTER : 

This register accepts the binary input in parallel to provide the output in series from right most flip- 

flop. The logic diagram is constructed by flip- flop and combination of logic gates. The combinational 

logic gates are functioning as a control circuit to load the input of shift the stored binary information. 

A control signal ‘shift’ is an active high signal i.e., when the control signal line is activated with logic 

high input a shift register performs the shifting operation. A control signal “Write” is an active low 

signal i.e., when the control signal line is activated with logic low input a shift register loads the 

newly appeared input signals into the flip- flops parallel. These logic operations are controlled by the 

combinational circuits. 
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Experiment No :- 16000000B)1 

AIM: 

Traffic Light Controller using 8255  

INTRODUCTION 

In this modern life, the number of vehicles increase more day by day. The increase of vehicle may 

cause accidents and other problems on the road. Controlling traffic at regular intervals of time with 

accuracy and uniformity has become a necessity to avoid accidents, discomfort of drivers. The 

microprocessor controls the traffic signals very effectively and with accurate timings. 

CIRCUIT DESCRIPTION 

In this Traffic Light Module one square is shown which has four ends called East, W est, North & 

South. The Traffic Light Module is interfaced with Port A and Port C of 8255. Port A is connected with 

North and South LEDs. Port C is connected with East and West LEDs. Each end has four LEDs called 

STOP, START, GO STRAIGHT & GO LEFT.  

PORT-A 

NORTH SOUTH 

PA7        PA6         PA5        PA4 
GO-        GO-      START      STOP 
LEFT       STR 

PA3        PA2        PA1        PA0 
GO-        GO-      START      STOP 
LEFT       STR 

 

PORT-B 

EAST WEST 

PA7        PA6         PA5        PA4 
GO-        GO-      START      STOP 
LEFT       STR 

PA3        PA2        PA1        PA0 
GO-        GO-      START      STOP 
LEFT       STR 

 

HARDWARE INSTALLATION  

 Connect Traffic  Light Controller Module to 8255-l of 8051/8085/8086 Trainer kit through 26 

pin FRC Cable. 

 Be sure about the direction of the cable i.e. Pin No. 1 of Module should be connected to Pin 

No. 1 of 8255 connector.  

 Connect +5V, GND from the Trainer kit ( +5V & GND signals are available in the 25 & 26 pin of 

FRC 8255-l Connector) 
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