Lab 10
MultiSim Tutorial and Logic Implementation

OBJECTIVE:
(a) To understand the MultiSim.
(b) To Implement the Digital Logic Equation.

THEORY:

Multisim is the schematic capture and simulation application of National Instruments Circuit Design Suite, a suite of EDA (Electronic Design Automation) tools that assists you in carrying out the major steps in the circuit design flow. Multisim is designed for schematic entry, simulation, and feeding to downstage steps, such as PCB layout.

In order to start Multisim
[image: ][image: ][image: ][image: ]Click to Start	All Programs	National Instruments	Circuit Design Suite	Multisim
[image: ]
Figure. 2.1: MultiSim 10.0 Runtime Process Window

[image: ]
Figure. 2.2: Start Menu Path for MultiSim 10.0 (Circuit Design Suite)

Menus & Toolbars:

2. Menus are where you find commands for all functions.
3. The Standard toolbar contains buttons for commonly-performed functions.
4. The Simulation toolbar contains buttons for starting, stopping, and other simulation functions.
5. The Instruments toolbar contains buttons for each instrument.
6. The Component toolbar contains buttons that let you select components from the Multisim databases for placement in your schematic.
7. The Circuit Window (or workspace) is where you build your circuit designs.
8. The Design Toolbox lets you navigate through the different types of files in a project (Schematics, PCBs, reports), view a schematic’s hierarchy and show or hide different layers.
9. The Spreadsheet View allows fast advanced viewing and editing of parameters including component details such as footprints, RefDes, attributes and design constraints. Users can change parameters for some or all components in one step and perform a number of other functions.
From the above toolbar the most commonly used toolbar is component toolbar:
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[image: ]
Figure. 2.3: MultiSim – Working Environment

Components Toolbar:

[image: ]The buttons in the Components toolbar are described below. Each button will launch the Place component browser (Select a Component browser) with the group specified on the Button pre-selected.
Figure. 2.4: MultiSim – Component Toolbar
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PROCEDURE:

Open/Create Schematic:

1. A new schematic circuit 1 is automatically created.
2. To create new schematic circuits click on File- New- Schematic Capture.
3. To save the schematic click on File/Save As.
4. To open an existing file click on File/Open in the toolbar.

Place Components:

Now place the components which are necessary to perform the experiment.

Steps to place the component:

1. [image: ]To Place Components right click on circuit window and then select Place Components, (Ctrl + w).
Figure 2.5: MultiSim Environment depicting “How to Place Component”
2. On the Select Component window click on Group and then select the Family in which your component is. Let suppose I want to place the VCC select the following:
Group: Sources Family: Power Sources Component: VCC
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[image: ]
Figure 2.6: MultiSim – Component Library
8. Then Click OK, now component is on your mouse tip clip any where on circuit window to place the component on the schematic.
[image: ]
Figure 2.7: MultiSim Environment depicting component placed on Grid
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How To Make Your First Circuit And Perform Simulation:

1. Now I want to see the simulation of basic gates on multisim…like AND gate…

2. First of all place the components which are necessary to perform the experiment.

3. Place AND-gate, supply (VCC), switch (SPDT), and indicator (PROBE or LED).

	
	GROUP
	FAMILY
	COMPONENT

	SUPPLY
	SOURCES
	POWER SOURCES
	VCC

	SWITCH
	BASIC
	SWITCH
	SPDT

	AND GATE
	TTL
	SELECT ALL
	7408N

	
	
	FAMILIES
	

	AND GATE
	MISC DIGITAL
	TIL
	AND2

	PROBE
	INDICATOR
	PROBE
	PROBE



[image: ]
Figure. 2.8: MultiSim Environment depicting components placed on Grid

Now connect all the component and then starts simulation.
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[image: ]
Figure 2.9: MultiSim Environment depicting designed Circuit

Simulation:

To simulate the completed circuit Click on Simulate/Run or F5. This feature can also be accessed from the toolbar as shown in the Figure 10 below.
[image: ]
Figure. 2.10: MultiSim Simulation Toolbar

Digital Logic Equation Implementation:
Logic Equation is a combination of basic, universal and / or exclusive gates that results in a specific functionality. Each digital circuit is represented by the equation that can be verified by a verification table known as Truth Table. So, in order to implement the equation, the appropriate gates needs to be connected in the way as the equation describes. The implemented circuit should verify the Truth Table associated with the equation.
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Example 1: (A + B) (C) + A’. (B + C’) + ABC






[image: ]
Figure. 2.11: Circuit Diagram – Example 1

TABLE 2.1: Truth Table – Example 1

	A
	B
	C
	Output

	0
	0
	0
	1

	0
	0
	1
	0

	0
	1
	0
	1

	0
	1
	1
	1

	1
	0
	0
	0

	1
	0
	1
	1

	1
	1
	0
	0

	1
	1
	1
	1





̅̅̅̅̅̅	̅̅̅̅̅̅	̅	̅̅̅̅̅̅
Example 2: A’ BC + AB’C + A’B’ (B + C) B’C



[image: ]
Figure 2.12: Circuit Diagram – Example 2

CONCLUSION:

TABLE 2.2: Truth Table – Example 2

	A
	B
	C
	Output

	0
	0
	0
	0

	0
	0
	1
	1

	0
	1
	0
	0

	0
	1
	1
	1

	1
	0
	0
	0

	1
	0
	1
	1

	1
	1
	0
	0

	1
	1
	1
	0




1. Easy way to implement the circuits.
2. Easy to troubleshoot.
3. Less time required.
4. Complex circuit can be implemented very easily.
5. No need to purchase expensive component to implement and verify the operation of a circuit.
6. Digital Logic can be represented in the form of digital equations.
7. Digital Equation is a combination of gates.
8. Logic Circuit can be verified by the Verification / Truth Table.
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QUESTIONS:

1. Verify the operation of NOT, AND, OR, NAND and NOR Gates using MultiSim and attach the circuit snapshots?

2. Implement the following equations on MultiSim and verify through Truth Table. (Attach the circuit snapshots)


--	--	--
a. ABCD + A ( B + C) + BCD + ABD+ BC
--	--	--	--
b. (A+ B + C). (A + C+ D).(B+ C + D)



[bookmark: _GoBack]
43

image6.jpeg
o« O

My Computer tine_table_,

X B

avastiPro multisim_Jab
Antivis

|

MATLAB 7.0 IabLaumult

Administr

|
Internet
Mozla Fr
|

Natianal Instruments

a
: v P -
irstat £ © @ [[Ohaeiin ity [mow s . [ 7 e I v [ motsm





image7.jpeg
1o oo o cne 00 e e ok s o e 50

Component
Toolbar
Dgag t
o Virtual Component Toolbar
Ammeter/ B
Voltmeter
Toolbar

L . afjs asFrma- der
S = (i B-5-8 85 EES 8
cvssscernnm

— Z

Simulation Toolbar

Place Your Circuit
Here

Instrument
Toolbar

B TR





image8.jpeg
Button Description

+

‘Source button. Selects the Source components group in the browser.

| Basic hution. Selets the Basic components group in the browser.

4| Diode bution. Selects the Diode components group inthe browser

| Transistor butian. Selects the Transistor components group inthe browser.

Analog bution. Selects the Analog components group in the browser.

TIL button. Selects the TTL components group in the browser.

CMOS button. Selects the CMOS component group in the browser.

& [ || |%

Miscellaneous Digital button. Selects the Miscellaneous Digital component group in the browser.

%] Mixed bution. Selects the Mixed component group inthe browser.

(]

Power Components button. Selects the Pawer component graup infhe brawser.
@] Indicator butian. Selects the Indicator componen graup in he brawser.

s Miscellaneaus buton, Selects the Miscellaneous component graup in the brawser.
Electromechanical button, Selects the Eleciramethanical companent group n the browser.

RF button. Selscts the RF component group inthe browser

L

Place Advanced Peripherals bution. Selects the Advanced Peripherals component group in the browser.

Place MCU Module button. Selects the MCU Module component group in the browser.

@t




image9.jpeg
Fle Edt Vew Plce MCU Smiate Transfer Took Reporis Optins Window Hep ER

[ppswen hecc |[BRea|[ETES B- MU % @ blnwew- 7| e
[+ s rpBapyBEo=aY8|§|%r

EE|

0De
Creatt
creutt

oceschomatc ,
oceGraic 5

(3 Plece Comment

7 e |

B2 Copy. ChrC

s iy

X Delete Delete
Select All ek

e Toggle NC Marker
% CloarERC Marlers

a5 Subcirelit

Replace by HerarchialBlock — Ctrshift+H

Replace by Subehcut cltshiftss

Fort.

Ctism

F MR BEAn s E MR BT

52

Histarchy [Visbity | Froject View E]
Place Component. F r r T





image10.png




image11.png




image12.jpeg
[Circuit1]

Ble Edt Ve Face MCU Simuste Transfer Took Reports Options Window belp 181X
[ppsuen:vecc|Beaad|eees @- @@ vl nuwes- | |Em
|[+=#xnpBrgyBo=mYe|F|%r

[[» u[me
X
-
vt

B crauitt Select a Component ?
Datsbase: Companent Symbol (4NS1) =5
[Mosrbabose =] Ve B
o A POVER =
e =
Faniy o =
Pl |srouno i =
[ e THREE_PHASE_DELTA =
{63 POwER_SOURCES THAEE_PHASE WYE =
L = Function: -

@ sisNaL_voLTagE S0

3 i < TTL Supply

@ sonal_cupREnT s [V =

[ CoNTROLLED VoL TA
[ CONTROLLED_CURRE. -
T CONTROL_FUNCTION. |
el manut 1D -
W=
T =
o
Hyperi o
£
earchos I

" &
Hierarchy | Visibilty | Project View Circuitl <|»

T




image13.jpeg
Yoo o von foce B smute Tarier Tods Bepons ptens Wndw b I8l
[ozswan ¢ CEETET-EEY M- R e e

[+wssxrpBapyEo=aY8|§|%r

[[» ufme

\ﬂe&w‘

R rrT R RE

& £ .
Histarchy [Visbity | Froject View Creutt * 5
T T





image14.jpeg
e Edt View Place MCU Simulate Transfer Took Reports

Options Window _telp

lopswsan &

acaamEssw

|r=#xnpBgyBo=myYe|F|%r

Key = Space:
a2

g o

Key = Space:

Histarchy [Visbity | Froject View Creutt *

[[» ufme

e

=
&)
B
=
=
5
=
=
bl
]
=
E
%
=
LT
=
=
=
e





image15.jpeg
le Edt View Place MCU Simulate Transfer ook Reports Options Window Help

Qa@x@h\ﬁm%ar

o

R e ———

[ lurwie

«ﬂw&b‘

[Run resume si

wee!
5V i
vee 1 ,
Key = Siidce
2 5 o AND2
Key = Siidce

mudation (75

R T T T L R

Run / resume simulation

If > T
ety [Vt Propetvion] | BB creuet =
i f TTTTIIT





image16.jpeg
RUN

sTop

PAUSE




image17.jpeg




image18.jpeg




image1.png




image2.png




image3.png




image4.jpeg




image5.jpeg
NATIONAL
INSTRUMENTS™

ELECTRONICS WORKBENCH GROU?.

464444
Mutisim Power Pro Edtion

Version 10.0

<% NI Multisim 10





