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Practical No.6: Implement 2 input, 3 input Adder Circuit.

Practical Significance

In many computers and other Kinds of processors, adders arc used in the arithmetic
logic units (ALUs). They are also used in other parts of the processor, where they
are used to calculate addresses, table indices, increment and decrement operators

and similar operations.

Industry/Employer Expected Outcome(s)

Students will be able to test the functionality of the digital circuits/system.

Course Level Learning Outcome(s)
Develop combinational logic circuits for given applications.

Laboratory Learning Outcome(s): ,
1. Verify the truth table of Half and Full adder CII‘CUItS for the given input.
Relevant Affective Domain related outcome(s )
ldentify PIN configuration of IC. e
Handle the components and equ1pment carefully
Follow all safety precautlons

Relevant Theoretical Background , /
A half adder is a digital logic circuit that performs bmary addltlon of two smole bit binary
numbers. It has two inputs, A and B, and two outputs, SUM(S) and CARRY (C). The SUM
output is the Jeast s:gmf"cant bit (LSB) of the result, while the CARRY output is the most
significant bit (MSB) of the result, “indicating whether there was a cairy-over from the
addition of the two mputs “The half adder can be lmplemented usmg one EX OR gate and

one AND gate. The C outp' tis 1 only When both inputs are 1

A =1 ety SUM
lnputs Ha“ Adder Outputs
58— ' —> Carry

Fig 6.1:Block Diagi‘am of Half adder

The full adder is a combinational circuit which is used to perform addition of three input bits.
The full adder adds the bits A and B and the carry from the previous bits addition called the
carry in (Cin) and the outputs the sum bit (S) and the carry bit called the carry out (Cout). The
variable S gives the value of the least significant bit of the sum. The variable Cout gives the
output carry.
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Fig 6.2: Block Diagram of Full adder

VII Circuit diagram .
a) Sample circuit
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Fig 6.4: Full adder Circuit Diagram
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b) Actual circuit

;2 Name of Resour | Speci Quantity
| Digital Multimeter | Di tal Multim 3.1/2 digit display. 2
5 DiOit/a/l.IC Tester v Tests awide range o.f Digital ICfs such as ' ;
ST T | TA Series, 40/45 Series of CMOS IC’s. /| «
3| DC power supply, |+5 V Fixed power supply i 1
4 | Breadboard ~ [:5.5cm X 17 em i % 1
5. IC 7486, 7408,7432. \ 1 Each
6 LED Red /Yellow color’5mm. 1
7 | Connecting wires | Single strand 0.6 mm Teflon coating As required
8 | Resistor 1KQ/330Q As required

IX

Precautions to be followed

1) Check IC before use.
2) Set power supply to 5V (Variable DC Power Supply) before connecting.
3) Check all the connections as per circuit diagram
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X Procedure
1. . Test the IC using Digital IC tester
2. Mount the IC on the breadboard and Make the connection as per figure 6.3.
3. Connect the +5V to +Vee pin of IC and GND pin to ground
4. Observe the LED (on or off) for cach combination of input as per truth table
5. Verify the truth table
6. Repeat the procedure for figure 6.4.
XI Resources Used
= FF o | omoes |
' No Name of Resource Suggested Broad Specification | Quantify

U piada | mudbiceter| Ve gk o\\"sD\uu

f iﬂtacﬁbeawc)-' 5, B0 Q%\-[ C\I)_
g X

4 Redishoy

XII Actual Procedure

.........................................................
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...........................

XII1 Observation: <&z iz, 2 ;
; Table 6.1:'Observation Table for Half Adder

Inputs ' | - Output

Sum

Carry

Logic Level Output voltage Logic Level

Output voltage

1) M S ) (1/0) v)
0 V) | 00V) @) / OV o O
0(0v) | 1(5V) /\/ 4, SV 9 Ov
15V) | o0(v) ’ Y. 5V 0 oV
16Y) | 16V) O OV ‘ Yoy |
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Table 6.2: Observation Table for Full Adder

]
r—///</¥ B Output
Inputs e |
S R Sum I o S‘EEL/
A B C Logic Level L Logic Level Output voltage
voltage (1/0) (v)
(1/0) ) | -
ooy | oo | v | O ' pv | O | %\/\7—_‘
o) | 0oV | 16EY) bois | Mlisy L. O

PR

0(0V) 1(5V) 0(0V) \ L\. SV O 'L____O,V,’__‘
0(0V) 15V) i) 1 O 01V I e 4 N R UX o VA \
1Y) wev) | OV \ Y. S\ =l @) _—49,\/_'__‘
vy | ooV | 16V) 0 oL\~ § Y.rvy |
1(5V) 1{5V) 9(0V) Q52| oV \ Y S\ J'
1(5V) i5v) |, 1(5V) Vv sl ‘;!/'5' vV | Y.y |

XIV  Resuli(s)

,.’emm q\;;a;&::::&{e;;d::f&b ......................
=2 \ﬂQLﬂi..xﬂdd%...C\TLWd‘ ..... e

XVI Conciusion and recommenu‘ttlon

...............................................................
.......................

......................
................................................................
.................................

XVII Practical related questions
Not.c: Below given are a few sample questions for reference. Teachers must
design more such questions so as to ensure the achievement of identified CO.
1. State drawback of Half Adder circuit.
2. Draw half adder using NAND gates.only.
3. Design Half Adder using K-map,
4. Draw Full adder circuit using Half adder circuits.
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Total (25 Marks)

XIX
F Performance Weightage |
! Indicators |
Process Related : 15 M, 60 % |
[ T Randling of the components 10% A
5 | identification of components 20% |
3 | Measuring value using suitable instrument 20% i
" 2 | working in teams i el B 10% B
Product Related: 10 Marks 40% 1
5 | Calculated theoretical values of given component 10%
| 6 | Interpretation of result e 05%
' 7| Conclusion b 05%
f 8 | Practical related questions = 15% |
"9 [ Submitting the journal in time 05% ‘
100 %

. /. Marks Obtaiﬁed i F -
Process related | Product related Total Dated signature of Teacher
(15) (10) (25)
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