Vision of the Department

To produce skilled diploma electrical Engineers with high-quality technical knowledge and
ethical values to meet the needs of industry and society.

Mission of the Department

M1- To provide a conducive environment that enhances the technical knowledge of the
students by furnishing well-equipped modern electrical laboratories guided by highly
experienced faculty members and different industrial visits.

M2- To improve leadership quality, managerial skills, social awareness, and responsibility
towards the environment through different curricular and co-curricular activities.

M3- To give guidance and counseling to students for the growth of social ethics involves helping
them develop a strong sense of responsibility, empathy, and respect for others.

PROGRAM OUTCOMES (POs)

PO-1: Basic and Discipline specific knowledge: Apply knowledge of basic mathematics, science
and engineering fundamentals and engineering specialization to solve the engineering
problems.

PO-2: Problem analysis: Identify and analyse well-defined engineering problems using codified
standard methods.

PO-3: Design/ development of solutions: Design solutions for well-defined technical problems
and assist with the design of systems components or processes to meet specified needs.

PO-4: Engineering Tools, Experimentation and Testing: Apply modern engineering tools and
appropriate technique to conduct standard tests and measurements.

PO-5: Engineering practices for society, sustainability and environment: Apply appropriate
technology in context of society, sustainability, environment and ethical practices.

PO-6: Project Management: Use engineering management principles individually, as a team
member or a leader to manage projects and effectively communicate about well-defined
engineering activities.

PO-7: Life-long learning: Ability to analyse individual needs and engage in updating in the
context of technological changes.

PROGRAM EDUCATIONAL OBJECTIVES(PEO)

PEO-1: To have a wide range of career options in industries, government, public sectors, and
related areas, providing innovative and effective solutions.

PEO-2: To establish oneself as an entrepreneur, one can contribute to research & development
and pursue higher education in the Electrical engineering field.

PEO-3: To communicate efficiently & contribute societal needs & constraints into their
professional endeavours including high regard for legal & ethical responsibilities.

PEO-4: To promote the awareness of green technologies by considering different environmental
aspects and also be able to work in multi-disciplinary platforms for system optimization.
PROGRAM SPECIFIC OUTCOMES(PSO)

PSO 1: The implementation of basic knowledge to establish, formulate, and investigate various
real-time problems of power system engineering, electrical machines, control systems, and
power electronic systems.




PSO 2: The utilization of knowledge of Electrical engineering and laboratory skills for testing,
operation, and maintenance of electrical systems.

PSO 3: The application of recent technologies & software for creating, and simulating different
projects related to circuit designs, machine automation, house wiring, power systems, power
electronics, control systems etc.

Aim of the experiment :- Implement Mode-10 asynchronous counters

Apparatus Required :-

1. Digital trainer kit
2. Decade counter (IC7490)
3. Connecting wires — As required.

Theory:-

- The number of the output states of a counter is called modulus(mod) of the counter and
the number of flip flops used in the counter and the way in which they are connected
are to determine the number of states.

- The maximum number of flip flops in the counter is N= 2", where n is the number of flip

flops in the counter.
- The maximum modulus of an n-bit counter is N=2", A MOD-n counter counts from 0 to

2"-1.

Decade Ripple counter:-

- Indecade counter the sequence is truncated upto ten states, 0000(0 in decimal) through
1001(9 in decimal). The truncation in the count sequence is achieved by the resetting
the counter at particular count instead of going through all of its normal states.

- In case of BCD decade counter, it is to reset back to the 0000 state after the 1001 state,
the resetting of counter is done with the help of reset input of each flip-flop.

- These inputs are activated when desired state is reached in case of BCD counter, reset
input is activated using NAND gate when 1010 state is reached.

HIGH 10 decoder
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Fig.8: Circuit diagram of decade counter
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Fig.9: Timing diagram

Design of MOD-10 Ripple counter :-

- The design of mod-10 ripple counter can be explained with the help of timing diagram.
From the timing diagram it can be seen that Qo is complimented on the negative edge of
every clock pulse.

- The external clock is connected to clock input of the first flip-flop and both ) & K=1

- Qiiscomplemented if Q3 =0 and Qo goes from 1to 0, and Q1 is to be cleared if Q3 =1
and Qo goes from 1 to 0.

- Hence Quis to be connected as clock input to 2" flip flop K = 1 and J should become 0
when Qs is 1 that is Qs is to be connected to J of 2™ flip flop.

- Q2 must be complimented when Q1 goes from 1 to 0.

- Hence Qi1 must be connected to clock input of 3™ flip-flop with J=K=1.

- Finally, Q3 must be complemented when Q2Q1=11 and Q goes from 1 to 0, and must be
cleared if either Q2 or Q1= 0 and Qg goes from 1 to 0.

- Hence 4™ flip flop must be clocked with Qo with its K=1 and J must be connected from
the output of the AND gate whose inputs are Q; and Qa.

- By following the above steps, we can design the mod-10 ripple counter without using

the asynchronous inputs.
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Fig.10: Mod - 10 ripple counter without asynchronous inputs

Procedure :-

1. Make the connections as per the circuit diagram shown in the figure.

IC 7490

Conclusion :-

From the above experiment we implemented Mode-10 asynchronous counters successfully.



Aim of the experiment:- Study shift registers

Apparatus Required:-

1. Digital trainer kit
2. 1C74194
3. Connecting wires — as required

Theory:-

- The binary information data in a register can be moved from stage to stage within the
register or into or out of the register upon application of clock pulse.

- This type of bit movement or shifting is a sensual for certain arithmetic and logical
operations used in microprocessors.

- This gave rise to a group of registers called shift registers. They are very important in
applications involving the storage and transfer of data in a digital system.

- The bidirectional shift register is designed to incorporate virtually all of the features. A
system designer may want in a shift register.

- It features parallel inputs, parallel outputs, right shift and left shift serial inputs,
operating mode control inputs, and a direct overriding clear line.

- The register has four distinct mode of operation: parallel (broadside) load, shift right (in
the direction Qa towards Qp); shift left; inhibit clock (do nothing).

- Synchronous parallel loading is accomplished by applying the four bits of data and taking
both mode control imports, So and S1 high.

- The data are loaded into their respective flip-flops and appear at the output after the
positive transition of the clock input.

- During loading, serial data flow is inhibited, shift right is accomplished synchronously
with the rising each of the clock pulse when So is high and S is low.

- Serial data for this mode is entered at the shift right data input. When Sp is low and S1 is
high, Data shifts left synchronously and new data is entered at the shift left serial inputs.

- Clocking off the flip is inhibited when both mode control inputs are low. The mode
control inputs should be changed only when the clock inputs is high.

Vee Qa Qs Qc Qp CLOCK S1 So




1. Make the connections as per the circuit diagram shown in the figure.

MR

Dsr

Ds.
GND

Vec

Inputs Outputs
t d -
Operition modx CLK|MR| S1 | So |Ds Dsg| Do | Dy D2 [ D3 | Qo [ Q| Q:| Qs
Reset (clear) X10|X|X|X|X|X|[X|[Xx[X]|0o]|lolo]o
Hold(Nochange) | X [ 1 | 0 | 0 [ X [ X | X |X [X | X |Q[Q|Q]|Q
MTIT]O|O)X|X|X|X|X|Q|Q|Q&|o
Shift-left
‘ plafrlolelx{x|xx|{x|alala]1
1lofj1|X|o|X[X|X|X]|o0
Shift-right ! el
AMlrfofr|X|1|x|X|Xx|X|1]|Q|lQ| @
Parallel load Ml 1|11 X|X|Do|Di|Dy|Ds|Do|Dy|Dy| D5
Fig.2. Truth table for shift register
Procedure :-




Conclusion :- From the above experiment we studied shift register successfully.



Aim of the experiment :- To write program for finding 1’s and 2’s complement of a 16-bit

number.

Apparatus required :-

8085 microprocessor kit.

Theory :-

PROGRAM (1’s Complement) -

Find 1’s complement of 5485 H.

The number in the binary form can be represented as follows:

5485 =0101 0100 1000 0101

1’s complement = 1010 1011 0111 1010 = AB7A H

The number is in the memory locations 2501H and 2502H.

The result is to be stored in the memory location 2503H and 2504H.

Memory Address Machine Codes Mnemonics | Operand Comments

2000 21,01, 25 LXI H, 2501 H | Address of LSBs of the
number

2003 7E MOV A, M 8 LSBs of the number
in accumulator

2004 2F CMA - Complement of t8 LSBs
of the number

2005 32,03, 25 STA 2503 H Store 8 LSBs of the
result

2008 23 INX H Address of 8 MSBs of
the number MSBs

2009 7E MoV A M 8 MSBs of the number
in accumulator

200A 2F CMA - Complement of 8
MSBs of the number

200B 32,04, 25 STA 2504 Store 8 MSBs of the
result

200E 76 HLT Halt




Data -

2501 — 85 H, LSBs of the number.

2502 — 54 H, MSBs of the number.

Result -

2503 — 7 A H, LSBs of the result.

2504 — AB H, MSBs of the result.

PROGRAM (2’s Complement) -

Find 2’s complement of 5B8C

588C=0101 1011 1000 1100

1’s complement = 1010 0100 0111 0011 = A473

2’s complement = 1010 0100 0111 0100 = A474

2’s complement of a number is obtained by adding 1 to the 1’s complement of the number.

The number is stored in the memory location, 2501 and 2502H.

The result is to be stored in the memory location 2503 and 2504H.

Memory Address Machine Codes Mnemonics | Operand Comments

2000 21,01, 25 LXI H, 2501 H | Address of 8 LSBs of the
number

2003 06, 00 MVI B, 00 Use register B to store
carry

2005 7E MOV A, M 8 LSBs in accumulator

2006 2F CMA 1’s complement of 8
LSBs of the number.

2007 Ce, 01 ADI 01 2’s complement of 8
LSBs of the number

2009 32,03, 25 STA 2503 H Store 8 LSBs of the result

200C D2, 10, 20 INC GO

200F 04 INR B Store carry




2010 23 INX H Address of 8 MSBs of the
number

2011 7E MoV A M 8 MSBs in accumulator

2012 2F CMA 1’s complement of 8
MSBs of the number

2013 80 ADD B Add carry

2014 32,04, 25 STA 2504 H Store 8 MSBs of the
result

2017 76 HLT Stop

Data -

2501 — 8C, LSBs of the number.

2502 — 5B, MSBs of the number.

Result -

2503 — 74, LSBs of the result.

2504 — A4, MSBs of the result.

2’s complement of the number is A474.

Conclusion :- From the above experiment, we have found the 1’s and 2’s complement of an 16-

bit number by using 8085 microprocessor kit.




Aim of the experiment :- To write program for finding binary addition and decimal addition of

two 8-bit numbers; sum: 16- bits.

Apparatus required :-

8085 microprocessor kit.

Theory :-

PROGRAM (Binary addition)-

Add 98 H and 9A H.

SUM =01, 32 H.

The 15t Number 90 8H is in the memory location 2501H.
The 2" number 9A H is in the memory location 2502H.
The results are to be stored in 2503 and 2504H.

Numbers are represented in hexadecimal.

Memory address Machine codes Mnemonics | Operands Comments
2000 21,01,25 LXI H,2501 H Address of 1%t number in H-
L pair
2003 OE,00 MVI C,00 MSBs of sum in register C.
initial value=00.
2005 7E MOV A M 1 number in accumulator
2006 23 INX H Address of 2" number
2502 in H-L pair.
2007 86 ADD M 1t number +2" number.
2008 D2,0C,20 JNC AHEAD Is carry? No, go to the label
AHEAD.
200B ocC INR C Yes, increment C.
200C 32,03,25 STA 2503 H LSBs of sum in 2503 H
200F 79 MOV A C MSBs of sum in
accumulator.
2010 32,04,25 STA 2504H MSBs of sum in 2504 H.
2013 76 HLT Halt
Data -
2501-98 H
2502-9AH
Result -

2503- 32 H, LSBs of sum.




2504- 01 H, LSBs of sum.

PROGRAM (Decimal addition)-

Add 84 D and 75 D, D stands for decimal number.

Sum =159=01,59D

59 is the LSDs of the sum.

01 is the MSDs of the sum.

The first number 84 D is in the memory location 2501 H.

The second number 75 D is in the memory location 2502H.

The sum is to be stored in 2503 and 2504 H.

Memory address Machine codes Mnemonics | Operands Comments
2000 21,01,25 LXI H,2501H Address of 1%t number in H-
L pair
2003 OE,00 MVI C,00 MSDs of sum in register C.
initial value=00.
2005 7E MOV A M 1% number in accumulator
2006 23 INX H Address of 2" number
2502 in H-L pair.
2007 86 ADD M 1% number +2" number
2008 27 DAA Decimal adjust.
2009 D2,0D,20 IJNC AHEAD Is carry? No, go to the label
AHEAD.
200C ocC INC C Yes, increment C.
200D 32,03,25 STA 2503 H LSDs of sum in 2503 H.
2010 79 MOV AC MSDs of sum in
accumulator.
2011 32,04,25 STAHLT 2504H MSDs of sum in 2504 H.
2014 76 HLT
Data-
2501-84D
2502-75D

Result-




2503 — 59 D, LSDs of the sum.
2504 — 01 D, MSDs of the sum.

Conclusion :- From the above experiment, we have found the binary addition and decimal
addition of two 8-bit numbers; sum: 16- bits by using 8085 microprocessor kit.



Aim of the experiment :- To write program for finding larger of two numbers and largest

number in a data array.

Apparatus required :-

8085 microprocessor kit.

Theory :-

PROGRAM (larger of two numbers)-

Find the larger of 98 H and 87 H.

The first number 90 8H is placed in the memory location 2501H.

The second number 80 7H is placed in the memory location 2502H.

The result is stored in memory location 2503H.

Memory address Machine codes Mnemonics | Operands Comments

2000 21,01,25 LXI H,2501 H Address of 1%t number in H-L
pair

2003 7E MOV A M 1 number in accumulator

2004 23 INX H Address of 2" number in H-L
pair.

2005 BE CMP M Compare 2" number with 1°
number. IS the 2"¢ number >
1st?

2006 D2, 0A, 20 IJNC AHEAD No, larger number is in
accumulator. Goto AHEAD

2009 7E MOV AM Yes, get 2" number in
accumulator

200A 32,03, 25 STA 2503 H Store larger number in 2503
H.

200D 76 HLT Stop

Data -
2501-98H
2502 -87H

Result is 98 H and it is stored in memory location 2503 H.

2503 -98 H




PROGRAM(largest number in a data array)-

The number in a series are; 98, 75, and 99.

As there are three numbers in the series, the count = 03. The count is placed in the memory

location 2500H. The numbers are placed in memory location 2501 to 2503 H. The result is to be

stored in memory location 2450 H.

Memory address Machine codes Mnemonics | Operands Comments
2000 21,00,25 LXI H,2500 H Address of 1°t number in H-L
pair
2003 4E MOV C,M Countinregister C
2004 23 INX H Address of 1°t number in H-L
pair
2005 7E MOV A M 1 number in accumulator
2006 oD DCR C Decrement count
2007 23 INX H Address of next number
2008 BE CMP M Compare next number with
previous maximum. Is next
number > previous
maximum ?
2009 D2,0D, 20 IJNC AHEAD No, larger number is in
accumulator. Go to the label
AHEAD
200C 7E MOV A M Yes, get larger number in
accumulator
200D oD DCR C Decrement count
200E C2,07,20 INZ LOOP
2011 32,50, 24 STA 2450 H Store result in 2450 H
2014 76 HLT Stop
Data -
2500-03
2501 -98
2502 -75
2503 -99

Result —




2450-99

Conclusion :- From the above experiment, we have found the larger of two numbers and
largest number in a data array by using 8085 microprocessor kit.



AIM OF THE EXPERIMENT

To study mul €plexer and Demul €plexer.

APPARATUS REQUIRED

(1) Dc power supply -5V

(2) Panel No. P14

(3) Connecgpg wires (As per required)
Theory

Mul€plexer -

-A MUX is a digital switch that has mul€ple inputs(sources) and a single output (des €na¢pns).
- The select lines determine which inputs is connected to the output.
- Mulgplexer is many into one and it provides the digital equivalent of an analog selector switch.

Mul€plexer using IC74153-

- Itis a dual 4:1 mul gplexer IC. It has four inputs in each sec€pn and Yo, Y1 are the corresponding
outputs.

- The Go and G are the corresponding acye low stable inputs to these secgpns.

- Select lines S1 and So are common both secgpns. IC74352 is a dual 4:1 MUX with output
inverted.

- Pin out of IC74352 is same as that of IC74153. 1C74153 can be used to move data from a group
of registers to a common output bus.

I, —> 4x1

I, ——| Multiplexer

11
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Truth table:-

E Selecgpn Inputs Outputs
- S1 So Y
0 0 0 lo
0 1 0 lh
0 0 1 )
0 1 1 I3
Observa€pn Table :-
Selec€pn Inputs Inputs Output
S1 So E lo l1 l2 I3 Y
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
L=LOW H=HIGH X= ANY STATE.
—o—F < wlhc
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PROCEDURE

- IC7415 is used for the experiment. In IC741 is a dual 4 input mul €plexer. It has two select
inputs, one enable and 4 data inputs.

- Any inputs out of four can be selected by select inputs (So and S1 ) . Enable input can be used
to store the output.

- In other words any data can be connected to the output using select inputs. Sp and S1 when
enable input is zero.

- Connect 5 volt supply to the panel, switch on the supply, Apply various input (select input So
S1, Data input lo-I3 are enable) as given in the table and observe other output in LED. So that
LED will indicate the state of output. All inputs may be given through the terminals marked Hi
and Lo (4 no. Each) . Verify the truth table.

Demul éplexer:-

- A demul €plexer is a circuit that receives informa€pn on a single line and transmits ts
informa€pn on one of 2n possible output lines.

- The selecgpn of specific output lines is controlled by the various values of n selecgpn line.

- The single input variables has a path to all four outputs, but the input informa€pn directed
only one of the output lines.

—> Y3
1 x4 Y,

I ™ De-Multiplexer
— Y,

1]

$1 =y



Truth Table :-

lo

l1

)

I3

EI

So

S1

Output

I3

I>

lh

lo

Enable

EI

Observa€pn Table :-

Selecgpn lines

S1

So
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PROCEDURE

- Demul gplexer is a circuit which select the output for its only input i.e. output is selected
among many address inputs under enable condigpn.

- ICused is IC7415155 (Dual 1 of 4 demul €plexer). It has two select lines spand S; which decides
the output out of Ip, I1, I and I3. Output is low when enable otherwise high.

- Locate the circuit shown on panel no.14, connect 5v supply and apply input condi€pns as h
truth table. Observe output by connecng LEDs and verify the truth table.

CONCLUSION

From the above experiment we concluded that the result of truth table and observa€pn table are

same.



Aim of the experiment :-

Study of flip -flops 1) S-R flip -flop 2) J-K flip -flop 3) D flip -flop 4) T flip —flop.

Apparatus required :-

1. External DC power supply +5v
2. Manual pulsar switch
3. Panelno.13

Theory :-
S-R flip -flop -

-The SR latch can be constructed by using either two coupled NAND gates or two cross
coupled NOR gates, using NOR gates and active high S-R latch can be constructed and using
NAND gates and active low SR can be constructed.

- The name of the latch S-R or SET-RESET designed from the name of its input.

\
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J-K flip -flop -

- The function of J-K flip -flop is identical in that of S-R flip -flop except that, it has no invalid
state like that of SR flip -flop.

- The uncertainty in the state of a SR flip -flop when S=R=1 can be eliminated by converting it
into a JK flip -flop.

Pulse
detector




D flip —flop :-

-The D flip -flop is often called a delay flip -flop. The data (0 or 1) at input D is delayed one
clock pulse for getting output Q.

-It has one data input (D) and a clock input (CLK) and the output are labelled as Q and Q’
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T flip -flop:-
-The T flip -flop has a single control input, labelled T for toggle when T is high, the flip flap
toggles on every new clock pulse. When T is low the flip flop remains in whatever state it

was before.
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Procedure:-
SR flip-flop-
-The S-R flip flop is constructed around IC7400(NAND).
- Make the connection as shown in the circuit diagram.

-Apply +5V external power supply and use manual pulsar switch provided on the master
unit.

-The two different input R and S are brought BS5s with clock input at separate BS5.

-The two output are also out to BS5s as shown in overlay.

J-K flip-flop:-
-The JK flip -flop is constructed in the panel using IC7476 .

-The J and K inputs along with present and clear inputs all are brought on different BS5S as
shown in overlay.

-Apply +5V external power supply and use manual pulsar switch provided on the master
unit.

-The outputs are also out to B35as should in overlay.



D flip -flop:-
-The D flip -flop is constructed in this panel using IC7474 .

-It has D Input along with present and clear inputs, all are brought on different BS5 as shown
in overlay.

-Apply +5V external power supply and use manual pulsar switch provided on the master
unit. This outputs are also to BS5 as shown in overlay.

T flip flop:-

-The T flip -flop is constructed in this panel using IC7476 JK flip -flop when both of inputs are
shorted.

-The he J and K inputs along with present and clear inputs all are brought on different BS5s
as shown overlay.

-Apply +5v external power supply and manual pulsar switch provided on the master unit.
The outputs are also out to BS5s as shown in overlay.

Observation :-

SR flip flop -

S R Qn Qn+1 State

0 0 0 0 No change

0 0 1 1 No change

0 1 0 0 Reset

0 1 1 0 Reset

1 0 0 1 Set

1 0 1 1 Set

1 1 0 X Invalid

1 1 1 X Invalid
J-K flip-flop:-

Clock J K Q Qn+l State

™ 0 0 0 0 No change
T 0 0 1 1 No change




™ 0 1 0 0 Reset
™ 0 1 1 0 Reset
™ 1 0 0 1 Set
T 1 0 1 1 Set
™ 1 1 0 1 Toggle
™ 1 1 1 0 Toggle
0 X X 0 0 No change
0 X X 1 1 No change
D flip -flop:-
Pre CLR F.F Response
0 0 NOT used
1 0 Q=0
0 1 Q=1
1 1 Clock operated
T flip-flop :-
Clock T Qn Qn+l State
™ 0 0 0 No change
™ 0 1 1 No change
™ 1 0 1 Toggle
™ 1 1 0 Toggle
0 X 0 0 No change
0 X 1 1 No change

Conclusion :- In this experiment we studied about SR flip flop, JK flip flop, D flip flopand T
flip flop, and verified its truth table.




AIM OF THE EXPERIMENT

Implement various gates by using universal properties of NAND and NOR gates and verify truth
table.

APPARATUS REQUIRED

(1) Electrical and Electronics system Trainer.

(2) Digital logic Gate Experiment panel.

(3) Connecting wires (As per required)

THEORY

AND gate

- The AND gate performs logical multiplication commonly known as AND function.

- The output is high when both the inputs are high and the output is low level when any one of the
input is low.

A___
A.B
B —
Truth Table
A (Input 1) B (Input 2) X = (A.B)

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

OR gate

-The OR gate perform a logical addition commonly known as OR Function.

- The output is high when anyone of the input is high and the output is low when both the outputs
are low.



Output
B
Truth Table
Input A Input B Output
0 0 0
0 1 1
1 0 1
1 1 1

NOT gate

- The NOT gate is called on inverter. The output is high when input is low and the output low when
the input is high.

Truth Table

A (Input) Y = A (Output)

0 1




NAND gate

- The NAND gate is a combinational of AND-NOT. The output is high when both inputs are low and
any one of the inputs is low.

- The output is low level when both inputs are high.

A
X = (A.B)’
B
Truth Table
Input A Input B X =(A.B)’

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

NOR GATE

-The NOR gate is a combination of OR-NOT. The output is high when both inputs are low. The
outputs are low when one or both inputs are high.

A
Output
B
Truth Table
Input A Input B 0=(A+B)y
0 0 1
0 1 0
1 0 0
1 1 0




EXCLUSIVE OR gate (EXOR gate)

- An EXOR gate is gate with two or more inputs and one output.
- The output is logic 1 only when there are odd number of 1'S at the input.

- The logic symbol for EXOR gate and truth table is.

A'B + AB’
B
Truth Table
A (Input 1) B (Input 2) X=AB+AB’
0 0 0
0 1 1
1 0 1
1 1 0

EXCLUSIVE NOR gate (EXNOR gate)

- An EXNOR gate is a gate with two or more inputs and one output.
- The output will be logic '1' only when there are even number of '0' at the input.

- For all the other cases the output will be zero.

A
Y
B
Truth Table
Input A Input B Output
(8] 1

= |=(0|0

1
0
1

= |0 (O




PROCEDURE

- All the logic gates i.e. AND, OR, NOT, NOR, NAND, XOR, XNOR gates are identified to the trainer kit
and were implemented by using Universal NAND and NOR gate.

- Connection is made as per the circuit diagram.

- The output was observed and the truth table was verified.

CONCLUSION

AND, OR, NOT, NAND, NOR, EXOR, EXNOR gates are successfully implemented using NAND and NOR
gates and the truth table of the above said gate is verified.



AIM OF THE EXPERIMENT

Implement half adder and full adder using logic gates.

APPARATUS REQUIRED

1. Electrical and electronics system trainer kit

2. Half adder, full adder experiment panel

3. Connecting wires (As per circuit diagram)

THEORY

HALF ADDER

-It is a combinational and logic circuit having two inputs and two outputs.

- It performs two bit binary addition and produces the sum and carry.

- The half adder operation needs to binary inputs augends and addend bits; and two binary outputs

sum and carry.

A
Half Adder
B
INPUTS OUTPUTS
A CARRY SUM
0 0 0
0 0 1
1 0 1

Sum

Carry



For carry :- carry=AB

For sum :- sum=A’B+AB’=A @ B

i Ao v




FULL ADDER
- Afull adder is a combinational circuit that performs the arithmetic’s sum of three inputs bits.

- It consists of three inputs and two outputs. Two of the input variables denoted by A and B,
represented the two significant bits to be added. The third inputs Cin represent the carry from the
precious lower significant position.

STUM
A
- Full Adder
C _in C_out
INPUTS OUTPUTS

A B Cin CARRY SUM

0 0 0 0 0

0 0 1 0 1

0 1 0 0 1

0 1 1 1 0

1 0 0 0 1

1 0 1 1 0

1 1 0 1 0

1 1 1 1 1

For carry :- Cou=AB+ACi,+BCi,

For sum :- Sum= A’B’C;,+A’BC’i»+AB’C’;»+ABCi,
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PROCEDURE

- Half Adder, Full Adder circuit is identified in the trainer kit.

- Connections are made as per the circuit diagram.

- The supply is switch on and the output for half adder and full adder is observed.
- The truth table of half adder and full adder is verified.

CONCLUSION

Half Adder and Full Adder are constructed and there truth table is verified.
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Aim of the experiment:- Implement half subtractor and full subtractor using the logic gate.

Apparatus required:-

1. Electrical and electronics system trainer kit
2. Half subtractor, Full subtractor experiment panel
3. Connecting wires (as per requirement)

Theory

Half subtractor

- A half subtractor is a combinational circuit that subtracts two binary bits and
produces two output, difference (D) and borrow.

- The Boolean functions for two outputs of the half subtractor are D=x"y+xy’=xy

A- » » Diff

Input Half-Subtractor Output
Circuit

Borrow

Block diagram of half subtractor

Input Output
X Y Difference Borrow
0 0 0 0
0 1 1 1
1 0 1 0
1 1 0 0

For difference:-
- D=x®y

For borrow:-
B=xy
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Full subtractor:-

e Afull substroctor is a combinational circuit that performs a subtraction between two
bits ,taking into account borrow of the lower significant stage.

e Thethree input A,B and Bin denotes minuend ,subtrahend and previous borrow

responsibly.

e Thetwo output,D and B out represent the difference and output borrow,

respectively .

A ——
Input
B ——m—>

Borrow
In

Full-Subtractor
Circuit

Output

- »Borrow Out




Input Output

A B Bin D Bout

0 0 0 0 0

0 0 1 1 1

0 1 0 1 1

0 1 1 0 1

1 0 0 1 0

1 0 1 0 0

1 1 0 0 0

1 1 1 1 1

D= A’B’Bin+A’BB’in+AB’B’in+ABBin
Bout: A'Bin+A' B+BBin
=z veth
Pwer— Supilis
‘&01“00 -
)‘ |
= Dolecerce.
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Procedure:-

1)Half and full subtractor circuit is identified in the trainer kit.

2) connection is made as per circuit diagram.

3) The supply is switched on and the output for half subtractor and full subtractor is
observed.

4)The truth table of half subtractor and full subtractor is verified.

Conclusion:-
Half subtractor and full subtractor are constructed and there truth table is verified.



Aim of the experiment: -

Verify truth tables of AND, OR, NOT, NOR, NAND, XOR, XNOR gates.

Apparatus required: -

1)Electrical and Electronics system Trainer.

2)Digital logic gate Experiment panel.

3)Connecting wires (As per required)

Theory: -
AND Gate

— The AND gate performs logical multiplication (AND operation). It has two or

more inputs and a single output.

— If all the inputs are high, the output is high, if any input is low the output is low.
— If Aand B are the inputs and Y is the output then Y=A.B

A__|
A.B
B —
Truth Table
A (Input 1) B (Input 2) X = (A.B)

0 0 0
0 1 0
1 0 0
1 1 1
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OR Gate

— The OR gate performs logical addition (OR operation). The OR gate has two or
more inputs and only one output.

— A high(1) output is produced when anyone of the input is high(1) and the output
is low(0) only when all the inputs are low(0)

— If A and B are inputs, then Y output will be Y=A+B.



Output
B
Truth Table
Input A Input B Output
0 0 (0]
0 1 1
1 (0] 1
1 1 1

NOT Gate (inverter)

- It has one input and one output the output is always the complement of its input.
The NOT function is often called as inverter.

- Itis used for generating 1's complement.

- When a high(1) is applied to an inverter, a low level appears on its output and
vice versa.



Truth Table

A (Input) Y = A (Output)
0 1
1 0

NAND Gate

- It has two or more inputs and only one output. It is an AND gate followed by an
inverter.

- The output is high, if any of the input is low.

- The output is low, when all the inputs are high.



X =(A.B)
B
Truth Table
Input A Input B X =(A.B)
0 0 1
0 1 1
1 0 1
1 1 0

NOR Gate

- It has two or more inputs and only one output. It is an OR gate followed by an
inverter.

- It output is low, if any of the input is high.

- It output is high, only when all the inputs are low.



Output
B
Truth Table
Input A Input B 0=(A+B)
0o 0 1
0o 1 0
1 0 0
1 1 0

B
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Exclusive OR gate (EXOR gate)

- An EXOR gate is a gate with two or more inputs and one output.
- The output is a logic(1) only when there are odd number of 1's at the input.
- For 2 inputs EXOR gate, the function can be written as Y= (A)'B+A(B)'=A @ B



A'B + AB’

B
Truth Table
A (Input 1) B (Input 2) X=AB+ AB’
0 0 0
0 1 1
1 0 1
1 1 0
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Exclusive NOR gate (EXNOR Gate)
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- An EXNOR gate is a gate with two or more inputs and one output.

- The output will be logical(1) only when there are even number of O’s at the input.
- For all other case the output will be zero.
- For 2 input EXNOR gate, the function can be written as Y=(AB)'+AB= AOB




Y
B
Truth Table
Input A Input B Output
0 (0] 1
o) 1 (o]
1 (0] (o]
1 1 1
yx i
2 - g Sv ?owcq”
r [} .
)‘r‘ i e 12 Cu, &
BN s
b 1 Z
o Pe—ar
Spe
// =
_|0,
5

PROCEDURE :-

1) All the logic gates i.e. AND OR NOT NOR NAND EXOR EXNOR gate are identified

to the trainer kit.
2) Connections are made as per circuit diagram.
3) The output is observed and the truth table is verified.

Conclusion

AND OR NOT NAND EXOR EXNOR gate is successfully studied on the truth table of the
above said gates are verified.
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