Digital Design : 2020-21
Lab 1

By Dr. Sanjay Vidhyadharan
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Review of Digital Gates
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Review of Digital Gates

AND OR XOR
INPUT INPUT INPUT
OUTPUT OUTPUT OUTPUT

A| B A | B A B

0| o 0 0| 0 0 0 0 0
1|0 0 1|0 1 1 0 1

0| 1 0 0| 1 1 0 1 1

1| 1 1 1| 1 1 1 1 0
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Review of Digital Gates

NAND NOR XNOR
INPUT INPUT INPUT
OUTPUT OUTPUT OUTPUT

A| B A| B A| B

0| 0 1 0| 0 1 0| 0 1
1| o 1 1| 0 0 1| 0 0
0| 1 1 0 | 1 0 0| 1 0
1|1 0 1| 1 0 1| 1 1
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Digital Logic families

> Diode Transistor Logic : 1959
» Resistor Transistor Logic  : 1961
» Transistor Transistor Logic : 1963 Discrete.IC
» Emitter-coupled logic : First-Microprocessor 360
» CMOS :
» 1974 Intel 4004 which had 2000 Transistors
Channel Length of 10 um.
>, '2020°AMB 7 nm has billions of Transistors
Channel Length of 7 nm.
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74XX Series TTL ICs

7400 Quad 2 Input NAND
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74XX Series TTL ICs

7400 NAND
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TTL Gate

o Vce
InputA———» Y
input B
Q4
Do A & D3 R4
1K
& 0 GND

TTL 2 input NAND Gate
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74XX Series TTL ICs

7400 NAND DATA SHEET

Seplember 1886

I
FAIRCHILD Revised July 2001

SEMICOMNDUCTOR M

DM7400
Quad 2-Input NAND Gates

General Description

This device contains four independent gates each of which
performs the logic NAND function.

Ordering Code:

saje9 gNYN Indul-Z pend 00rZNA

Order Number | Package Mumber Package Description
DMT7T400M M144 14-Lead Small Qutline Integrated Circuit (SCIC), JEDEC MS-012, 0.150" Narrow
DMT400M [ RET.Y 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS5-001, 0.200" Wide
Devicas sl awailabds in Taps and Resl, Specfy by appending e sulfn attar 7X° o tha omdening code
Connection Diagram Function Table
Vi ] as va i al 31 Y =AB
] 11 ||z 11 |1u ) |l Inputs Output
A B b
L L H
L H H
H L H
H H L

H = HIGH Logic Lavel
L = LOWY Logic Lawved
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74XX Series TTL ICs

7400 NAND DATA SHEET

Recommended Operating Conditions
Symbol Parameter Min Nom Max Units
Vee Supply Voltage 475 5 525 Vv
V4 HIGH Level Input Voltage 2 vV
Vi LOW Level Input Voltage 0.8 vV
lon HIGH Level Output Current -04 mA
oL LOW Level Output Current 16 mA
Ta Free Air Operating Temperature 0 70 *C
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74XX Series TTL ICs

7400 NAND
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74XX Series TTL ICs

7400 NAND MODEL IN LT SPICE
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74XX Series TTL ICs

MODELS IN LT SPICE
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74XX Series TTL ICs

MODELS IN LT SPICE
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Procedure for Installation of LT SPICE

Installing 74XX SPICE Model in LT SPICE

1. Download file “LT_SPICE_Installation_Files.zip” from
https://sanjayvidhyadharan.in/Downloads

2. Unzip the file. It contains the following files/folder
(a) Itspiceiv.exe
(b) 74hct.lib
(c) Sym (Folder)
(d) Examplel.asc

3. Run the Itspiceiv.exe file to install LTSPICE on to your
PC/laptop.
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https://sanjayvidhyadharan.in/Downloads

Procedure for Installation of LT SPICE

4. Open LtSpice. And open a New Schematic from File tab.
AT LTepice IV
File View Tools Help

5|

I Mew Symbol
= Open...

Mew Schematic

QR EHHBE| 28 M|

Mew Library »

¢2) Print Setup...

1 Ch\Users\.. \Draft2.asc

2 Draft2.asc

3 ChUsers\..\2Znm_VTC.asc

4 Chlsersh, A S0nm_VTC . asc

5 ChlUsersh,. A 45nm_VTC asc

& Dynamic_Full_Adder.asc

7 Domine Full Adder.asc

8 28T_Full_Adder_new.asc
9 28T _Full_Adder_Corrected.asc
0 28T_Full_Adder.asc
1 ChUsersh..\full adder.asc

2 ChUsersh, A 28Tx_FullAdd.asc

Exit
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Procedure for Installation of LT SPICE

5. Click on the Component tab (looks like a AND gate) on the new
schematic window

iT

‘l: File Edit Hierarchy View Simulate JTools Window Help
BE H T £ 0| acal - | HaE t2eh A8 oD+l xDdo
| s —
< Top Directany: C:A\Program Files [#B8EALTCALT spicely™ by ~ >
Iy /
Open this macromodel's test fisture
/
Program Files [xB6\LTCALT spicel'slibhaym

[Comparatars] Fdhect0d b FerriteBe
[Digital] Tdhct0g cap a
[FilkerProducts] Fahct107 CMOE g2
[Misc] T4hct165 CMoEp h
[Opampz] T4hct1ER caw ind
[Optos] Tdhct283 current ind2
[PowerPraducts] Tadhect32 diode LED
[References] Tdhct7d = load
[SpecialFunctionz] FdhctBE a2 load2
Fdhcton bi f Iprp
Fdhct02 hi2 FemiteBead Itlire:
£ >

Cancel Ok

6. Noté the path of the LT SPICE lib file
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Procedure for Installation of LT SPICE

7. Copy paste 74ct.lib file in the folder

C:\Program Files\LTC\LTspicelV\lib\sub
8. Copy paste all the files contained.in downloaded folder
“Sym” into

C:\Program Files\LTC\LTspicelV\lib\sym
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Procedure for Installation of LT SPICE

9. Click on the SPICE Directive tab as shown below:-

LT
‘[: Eile Edit Hierarchy View Simulate Tools Window Help
B |5 # 0] & o e " Eaw s R2EASE LB s3I0 0 a
AT Edit Text on the Schematic: o
Hows to nietlizt this test Justification Font Size
(@) Commen t Left W 1.5[default]  ~
o Cancel
(O SPICE directive [Jvertical Text

Type Ctrl-b to ztart & new line.
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Procedure for Installation of LT SPICE

9. Click on the SPICE Directive tab as shown below:-

LT
‘[: Eile Edit Hierarchy View Simulate Tools Window Help
B |5 # 0] & o e " Eaw s R2EASE LB s3I0 0 a
AT Edit Text on the Schematic: o
Hows to nietlizt this test Justification Font Size
(@) Commen t Left W 1.5[default]  ~
o Cancel
(O SPICE directive [Jvertical Text

Type Ctrl-b to ztart & new line.
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Procedure for Installation of LT SPICE

10. Select SPICE Directive and Type .INCLUDE 74hct.lib

Y iR HROE LB S £ 3 ¥ @y Aa op
AT Edit Tgxt of the Schematic: >
Haw taf nethiztfthis text J ication Fart Size 0K
< () Comment Left w 1.6[default] = |
_ ance
(@) SPICE dirgetfee [ ]Wertical Text

/\
/

INCLUDE ?‘4th
\

Type Ctil-b to gtart a new line.
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Procedure for Installation of LT SPICE

10. Place the SPICE directive on the schematic

iT
'[: File Edit Hierarchy Wiew Simulate Tools Window Hel
B 5 F 0| a o e x| EH=w| $ B LD s3I0 D Aa op
LT Select Component Symbol X

Top Directony: | C:\Program Files (#8565 TCALT spicely™libhapm ~ . I N C L U D E 74 h ct. I I b

Z-input HAND gate

0—
E : :
Open thiz macromadel's test fistune

[F2hciin

C:\Program Files [x86]\LT CALT spicelVhlibhspm®

[Comparators] Tahctod b FerriteBe
[Digital] Fdhctog cap g
[FilterPraducts] PdhetiD?Y crosh g2
[Mizc] T4hct165 Cmosp h

74hct1BE caw ind

7dhct283 cunen i indZ2
7dhct32 diode LED
7dhect7d e load

Fahct3g =) load2
bi f lpnp
Tdhet02 hi2 FeriteBead tire:
Cangel

11. Select the component tab and you will be able to see the 74XX
series gates.
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Fropierr penrnuon 10r po. Ladl

Sample Run
F= AB+C (Implementation with AND & OR Gates)
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Fropierr penrnuon 10r po. Ladl
1

Sample Run
F= AB+C (Implementation with AND & OR Gates)

i«
a Vi .include 74hct.lib
E A u2
- B
) DQ}F
_ V 74HCTOS

2
74HCT32

7 O

2 V3
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Fropierr penrnuon 10r po. Ladl
1

Sample Run
F=AB+C (Implementation with AND & OR Gates)
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Fropierr penrnuon 10r po. Ladl
1

Sample Run
F= AB+C (Implementation with NAND Gates)
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Fropierr penrnuon 10r po. Ladl
1

Sample Run  F=AB+C Implementation with NAND Gates
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Problem Definition for DD: Lab

1
Problem 1: Implement the Majority Circuit

>
vs)
@)

== (= O O (O O B

F= AB+BC+CA+ABC

F= AB+BC+CA

=== =0 00O | O
= =010 = = O M0O
= 1O (= O|= O (= O
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Problem definition for DD: Lab 1

Problem 1: Implement the Majority Circuit
Runl : Implement F with AND & OR gates
Check output for all combinations of Input
F= AB+BC+CA
Hint: Use Three 2 i/p AND,& Two*Z I/p OR GATE

U4

% us
74HCT32®_

74HCT32
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Problem definition for DD: Lab 1

Problem 1: Implement the Majority Circuit
Runl : Implement F with NAND gates
F= AB+BC+CA
Check output for all combinations of Input

Hint WUseiFhree 2 i/p NAND & One 3 1/p NAND GATE
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Submission

gé < vl .include 74hct.lib
% O V3 Sanjay Vidhyadharan
i

PULSE(5 00 1p 1p 4u 8u)

.tran 8u

Upload LTSPICE file to the folder given by your Lab instructor
1. With your name in the schematic as shown above
2. LT Spice File name indicating your Roll number

Eg. 2019H1240056H.asc
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Demonstration

8/24/2021 33
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