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Lab no 06: XOR gate and Half adder using a NAND IC
The purpose of this Lab is to:
o Design an XOR gate and simulate it on Proteus simulator.
o Use NAND IC to implement an XOR gate on the breadboard.
o Design and Implement Half adder.

Required Components

e Breadboard.

e 5V battery.

e Jumper wires.

e 330-ohm Resistor.
e LEDs.

e 2 NAND IC 7400.

Parts:

1. Logic Gate Simulation.
2. Design and Implement an XOR gate using NAND IC.
3. Design and Implement Half adder.
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Part 1: Logic Gate Simulation

In this Part, you will learn to use proteus for circuit simulation.
o Download Proteus software (Here).

o Install Proteus software. (Steps)

o Open a new project

click file -> new project or

Qpen Project |New Project ) Import Legacy Design  Open Sample

Recent Projects

o Add device and select the following items
1. Logic-toggle (switch)
2. 7400 (NAND IC)
3. Logic-probe (output)

Project - Proteus 8 Professional - Schematic Capture

lit View Tool Design Graph Debug Library Template System Help
Y AEEE@E - @ +|+BQ6Q D@ FhA|ZEE I};)“* A B ET A

chematic Capture x

Pick Devices ? x

Keywords Resulls (251) 74500 Freview
nand D

A || Schemstic Model [74NAND2 MDF)

Match Whole Words? O Cu ut Posil
Show only pans with models? [} | 7450000 S Quadruple 2-Input Positve-NAND Gates
4SO0IEC 745 Quadniple 2-nput Posilive-NAND Gates

= 74503 748 Quedruple 2-nput Fosve-NAND Buffer With Open-Collector Outputs
CMOS 4000 seres 74803 1EC 748 Quedrple 2-input Posiive-NAND Buier with Open-Collectar Outputs
Modsling Prvicves s Triple Hnput Posite-NAND Gates 1
toslectanics ; o
R‘fmhm' e e 12 Inp\e Finput Ftn%\rve*NANz §mes 3
TTL 74 eorine 74 Tiple Hnput Positive-NAND Gates 2 2
TTL 74ALS series 748 Qued 2-nput Schmit-Triggered NAND Gales =
TTL 7445 series 748 Quad 2-nput Schmit-Triggered NAND Gates
?L Zf“FI;"' - 748 Cluad Z-input Schmitt-Triggered MAND Gates
T b e 745 745 13nput Positve-NAND Gi
TTL 74LS series 7451330M 748 13Hnput Fr
TTL 745 series 748133 IEC 748 13Hnput NAND Gates
748134 748 12-input Positive NAND Gete With Tristate Output
1 7451340M s T2-input Positive NAND Gete With Tristate Qutput
MSIMIEC 745 124nput Positve NAND Gate With Trista
745140 745 Dual 4input positve-MAND 50-Ohm line RE AT
245140 DM 748 Dusl &input posirve-NAND 50-Ohm line drivers
745140 [EC 748 Dual 4input posilive-NAND 50-Ohm line drivers
74520 s Dual 4nput Pasitive-NAND Getes
745 Dusl 4Input Pasitive-NAND Gates
I Dusl 4input Posiive-NAND Getes
748 Dusl &-nput OperrCollector HAND Gale
Sub-caiegory 748 Dual 4-Input Open-Colledior NAND Gale
s Dusl 4npul OperrCallector NAND Galte
745 Binput positve-NAND gates
745 ve-HAND gates
245 positive-NAND gates
748 Quad 2-input positve-NAND bufiers
s Qued Z-nput posittve-NAND buflers
745 Quod Z-nput
I Qued 2-4nput positive-NAND buflers wih open collector ouputs 3
Manutactirer: 24SIIEC 748 Quad 2-nput positve-NAND buters with open collector oulputs
74540 748 Dual 4-Input NAND Gate With Buflered Ouiput
74540.0M s Dusl 4npul NAND Gate With Buflered Output
4SA0IEC 745 Dual 4Input NAND Gate With Buftersd Qutput DE "
NAND ACTIVE  Simpli 2 Input NAND G
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https://drive.google.com/drive/folders/1u8BetHA6FxWgylGntXkzlJKgvWMOLriT?fbclid=IwAR3NH4paqkEhMjA1bdD5RT9j5rCOe94NPd21WA-BJj6vEcQlchucLiCYh2s
https://www.youtube.com/watch?v=pzpF5FGlklY
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o Build the XOR gate using NAND gates, as shown in Figure.1. Where
A and B are inputs and Q is the output.

A

Figure 1: XOR using NAND

o Connect inputs (A and B) to the logic-toggle, as shown in Figure 2.

o Connect the output (Q) to the logic-prob, as shown in Figure 2.

o Run and Simulate the XOR-gate Circuit.

o Verify the XOR-gate output(Q) by toggling the inputs (A and B).
U1:D

13
\d A | 1
12

7400

U1:A U1.C

7400 7400

U1:B
4

D" =D

7400

Figure 2:XOR using NAND gates on Proteus Simulator.
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Part 2: Design and Implement an XOR gate using NAND.
A 7400 is a quad NAND gates chip. This means it contains 4 NAND gates

inside it, as shown in Figure 3.

o = 1a TV — 1 l I —
SN 7500N =3 f’i r |
l | T T T I 1 T T I ]Q{ | T l%
e A== L
Y = AB
A B Y
741500 OUTPTU V- NAND 0 0| 1
A y 0o 1|1
> 10|12
Y=4B oo

Figure 3. NAND Gate IC, Schematic, Pin Configuration, and truth table.

In Figure 4, Input A is represented by the green wire and Input B is
represented by the yellow wire.
Steps:

1) As shown in Figure 3, 7400 Pin 7 is the ground and Pin 14 is VCC.
So, Connect 7400 Pin 7 to the ground line, and Pin 14 to the 5V
power line, as shown in Figure 4.

2) Connect the Inputs of the first NAND gate, Input A1 (Pin 1) to the
Ground (logic 0) the yellow wire (A), and Input B1 (Pin 2) to the 5V
power (logic 1) the Green wire(B).

3) Connect the Inputs of the second NAND gate, Input A2 (Pin 4) to
Output Y1 (Pin 3) and Input B2 (Pin 5) to the Ground (logic 0) the
yellow wire (B).

4) Connect the Inputs of the third NAND gate, Input A3 (Pin 9) to
Output Y2 (Pin 6), the purple wire. Connect Input B3 (Pin 10) to
Output Y4 (Pin 11).

5) Connect the Inputs of the fourth NAND gate, Input A4 (Pin 12) to
Output Y1 (Pin 3), the orange wire. Connect Input B4 (Pin 13) to
the 5V power (logic 1), the green wire (A).
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6) Output Y3 (Pin 8) represent Q (output XOR), Connect the output
to a LED, as shown in Figure 4.
7) Verify the output of the Circuit. When LED is ON/OFF?

Exafe)
[zl ©

[

gll _

Figure 3:NAND IC to design XOR gate in breadboard.
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Part 3: Design and Implement Half adder.

The half-adder accepts two binary digits on its inputs and produces two
binary digits on its outputs—a sum bit and a carry bit.

Inputs | Outputs

Simple Binary Addition

0+0=0 Zeroplus zero equals zero

Pl
0
1
1
0

- =00
- 0O—-=0

0+1=1 Zero plus one equals one
1+0=1 One plus zero equals one

1+1=10 One plus one equals zero with a carry of one

Simulate Half-adder on Proteus:
o Connect inputs (A and B) to the logic-toggle, as shown in Figure 5.

o Connect the output (SUM and CARRY) to the logic-prob, as shown in
Figure 5.

o Run and Simulate the Half Adder.

o Verify the Half Adder outputs (SUM and CARRY) by toggling the inputs

(A and B).
UTA
D* -
2
74LS00
u1:B U1:D
4 13
z o 2 )'—. - sum
74LS00 74LS00
u1:c
o 10 3
D 9

U2:A

1
2 CARRY

741500

Figure 5: Half Adder using NAND by Proteus
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In Figure 6, Input A is represented by the green wire and Input B is
represented by the yellow wire.

Steps:
e connect first nand ic

1) As shown in Figure 3, 7400 Pin 7 is the ground and Pin 14 is
VCC. So, Connect 7400 Pin 7 to the ground line, and Pin 14
to the 5V power line, as shown in Figure 6.

2) Connect the Inputs of the first NAND gate, Input A1 (Pin 1) to
the Ground (logic 0) the yellow wire (A), and Input B1 (Pin 2)
to the 5V power (logic 1) the Green wire(B).

3) Connect the Inputs of the second NAND gate, Input A2 (Pin
4) to Output Y1 (Pin 3) and Input B2 (Pin 5) to the Ground
(logic 0) the yellow wire (B).

4) Connect the Inputs of the third NAND gate, Input A3 (Pin 9) to
Output Y2 (Pin 6), the purple wire. Connect Input B3 (Pin 10)
to Output Y4 (Pin 11).

5) Connect the Inputs of the fourth NAND gate, Input A4 (Pin 12)
to Output Y1 (Pin 3), the orange wire. Connect Input B4 (Pin
13) to the 5V power (logic 1), the green wire (A).

6) Output Y3 (Pin 8) represent SUM, Connect the output to a
blue LED, as shown in Figure 6.

e connect second nand ic
1) Connect the Inputs of the first NAND gate, Input A1 (Pin 1)
to Output Y1 (Pin 3) in the first ic and Input B1 (Pin 2) to
Output Y1 (Pin 3) in the first ic
2) Output Y1 (Pin 3) represent CARRY, Connect the output to a
red LED, as shown in Figure 6.
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Figure 6:NAND IC to design Half Adder on breadboard.

Lab XOR gate using a NAND IC video ( Here )

Install Proteus software (Here)

Example on Proteus (Here)

ICS datasheets, Simulator, Proteus download (Here)
XOR using NAND Gate

XOR using NAND Gate | Tinkercad

Half Adder using NAND

half adder using NAND Gate | Tinkercad
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https://youtu.be/IFkYr_RONfI
https://www.youtube.com/watch?v=pzpF5FGlklY
https://www.youtube.com/watch?v=9QDDvUuuHg8
https://drive.google.com/drive/folders/1u8BetHA6FxWgylGntXkzlJKgvWMOLriT?fbclid=IwAR3NH4paqkEhMjA1bdD5RT9j5rCOe94NPd21WA-BJj6vEcQlchucLiCYh2s
https://www.tinkercad.com/things/4IkdseX400N
https://www.tinkercad.com/things/d4lGOInVOI3-half-adder-using-nand-gate

