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Integrated Design Flow | Simulation and Virtual Instrumentation

Part Schematic Design Layout & Prototype Test
Evaluation & Capture Simulation ' )| & Validation
Research
NI Multisim NI Ultiboard — NI LabVIEW
« Integrated capture and simulation Flexible, easy-to-use PCB layout tool * Graphical development environment
environment Design tools optimized for manual control or * Tight integration of real-world I/O
. Interactive mixed-mode simulati automated speed - Easy measurement analysis, and
nieractive mixed-mode simulation Integration with NI Multisim data presentation
» 20 SPICE Analyses ni.com/ultiboard * ni.com/labview

o 22 Measurement Instruments
* ni.com/multisim
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http://www.ni.com/multisim
http://www.ni.com/multisim
http://www.ni.com/ultiboard
http://www.ni.com/ultiboard
http://www.ni.com/labview
http://www.ni.com/labview
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NI Multisim | Schematics Simulation and Analysis

» Graphical based schematic capture and e e —
integrated simulation S ———
= Rapidly build and simulate circuits T Bl
= Analog and Digital co-simulation (SPICE/XSPICE) er | el

« Thousands of components immediately A T T
ready for simulation | ] f ot
= Place components, wire and click run to startthe ... .|~ it g

simulation =

 Integration with Measurements
= Simulation is an mathematical approximation
= Measurements are the REAL answer

* Virtual Instruments for immediate testing
» Advanced analyses for design validation
* Integration with NI Ultiboard for Full PCB Design
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What is SPICE? | Examples

Schematic Representation Equivalent SPICE Netlist
- Example 1: Voltage divider netlist
R1 * Voltage Divider - comment
» 1kQ vwW11012

=12V 2 rR112 1000
R2 rR22 0 2000
2kQ

0

Example 2: Subcircuit model

.subckt biplarjunctiontrans base collector emitter
R1 base n100 200
C1n100 emitter 1.000E-9
D1 n100 emitter DX
e1 base n100 collector emitter 12.842917
R2 collector emitter 10
.MODEL DX D(IS=1e-15 RS=1)
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SPICE and Virtual Instrumentation

Simulation, Measurements and Automation __

R Bandpass Filter

« Bring Measurements inside of Multisim
= Readily available instruments emulate a test lab
= Custom LabVIEW instruments for everything else

« Compare Simulation and Measurements

= Improve Design Process |  smem
= Troubleshoot and debug circuits I i
povtom 7 T
» LabVIEW Multisim Connectivity Toolkit 1.
= Multisim API Controls simulation 2 ooty -
- Create Virtual DUT and test with LabVIEW\ ol gl e -
= Run, pause, stop simulation bqy ﬁﬁ“' e — )
= Change components, view circuit = = —
= Setinput, view output 2| = e et
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Improving Analysis | Custom LabVIEW Instruments

« Define custom Measurements Step 1 Design a circuit, Step 2 Create custom instruments
and Multisim analyses —inthe simulate and analyze in Multisim in LabVIEW for simulation
simulation stage. o S a——

= Fully leverage simulation =l ‘
= Advanced characterization T' T

= Analyses outside the realm of
traditional SPICE analyses

ls
i By

* Instruments can be defined as

input and/or output
Multisim | Part Evaluation, Schematic
) Capture & Simulation
* Instruments can import and LabVIEW | Custom
export real signals to simulation Analysis Instrument

= Built-in virtual prototype
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Measurements in Multisim

o oer v wcoum sk @ O [ lst vj'_:|
%{b%ﬂﬂ%wm.@.\(‘uﬁ;‘
[Elx]

655X Digital Wfm Generator.

Bandpass Filter

e TP 4 et Pk Use AC Analysis to see the frequency response _
ﬂv 8 j* (G CHiDocuments snd settngslpanck, | & of the filter at various points in the circuit -
Sampl & Deskiop|Demonstrations| Choose Simulate/Analyses/AC Analysis
Ep=S NI6S5¥Generatorl6551 Test Pattern bt
amn |
- NI 655X Clock and Sampling Information o1
Delayed Channels 8
Digital Clock. Y Output High 1 Jowpe
#*2.587 as channels  Togal 1 IFI
= ul
Data Delay (G-100} v Output Low j’ B
F — o1
; L 75 U
Repeat Data R2
+
3.98K0
4 7
o c2

Amplitude
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Improving Simulation | Virtual Prototype

Step 1 Create a real signal and Step 2 Save as signal to the LVM Step 3 Simulate in Multisim
connect to LabVIEW format and transfer to Multisim with a real signal
4 @
—r
A E S

Step 4 Improve the design in

Design Envi
esign Environment Multisim BEFORE prototyping

LabVIEW | Measurement Multisim | Part Evaluation, ‘ Ultiboard |
Schematic Capture & Layout &

Simulation Routing
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NI for Custom Designs

» Customizing the NI Platform Products

= RIO Products Series, cRIO, sbRIO

= DAQ, Instruments

= Products Can be Customized [Ex. Test Fixtures, Embedded Targets]
 Solution:

= NI Multisim and NI Ultiboard provide an effective hardware design solution
for customizing NI's embedded platforms

« Examples:
= NI Connector Database

= sbRIO Custom daugther card reference designs
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Hardware Design References in Multisim

EE
-+ DAQ_M_Series,

1
3
2

* Multisim and Ultiboard = Circuit Design Suite | e
= Complete low cost and easy to use schematic and |
PCB layout tool

« NI SW and HW Connectivity
= Multisim interface toolkit for LabVIEW
= NI Connector Component Library

* Multisim Design Examples
= sbRIO Daughter Card Architecture
= cRIO Module & cRIO Accessories
= Custom NI connector boards
= DAQ Accessories & Test Fixtures

JJJJJJ

ewp_7]
YAQ_M_Series_6251

Ex: sbRIO Daughter Card Reference Design
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Multisim | Recap

nnnnnn

uuuu

Design and Prototype = " Test and Validation

« Multisim is integrates simulation and validation with LabVIEW

 |Improve design models by using real measurements with simulation
 Troubleshoot design errors through correlated simulation and measurements
Programmatically automate and control Multisim with LabVIEW (Virtual DUT)

 Easily create custom Nl interfaces and hybrid embedded platforms
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NI Multisim | Where to Learn More

¢ NATIONAL
INSTRUMENTS'

ELECTRONICS WORKBENCH GROUP

* For product information: ni.com/multisim

* Circuit Design Technical Library
&9 N1 Ml - Products and Service - ational Intruments - Microsaft Inrnat Explorer

= SPICE Simulation fundamentals o g T T e 7
o Q= - Q [ [ QP foree= @3- 5 # - JE
= Example Circuits e [ oty

NATIONAL

i 3 W isw cart | help | ssarch | Produss & samioes [v] [sq]
= Custom LabVIEW Virtual Instruments INSTRUMENTS X
Ryl | Contact NI Prndunls& Services Snppnrt NI Developer Zone Acadnmin Imﬂlm

Hi Home » Products & Services > Measurement & Automation Software > NI Circuit Design Softwars » NI Multisim Canada

= User Guides and Manuals

NI Multisim Questions? T Call (800} 433 3488

What I NI Multisim?

= Interactive Discussion Forum "
NI Multisim

See what's new >>

why Simulate Circuits?

= Support Page

Test-Drive Multisim

MI Ultiboard - PCB Layout

+  For product information call: 1.800.263.5552 |~ i e

The NI Electronics workbench Group {formerly Electronics Workbench) equips the professional PCB designer with world-class
tools for schematic capture, interactive circuit simulation with industry-standard SPICE, board layout with autorouting options,
and integrated prototyping and test. Questions? Speal: with a Multisim technical expert at 1-800-263-5552.

NI Multisim Development Systems

Power Pro Full Base

+ Premisre devalopment platform + Standard development platform + Engineering schematic capture &

+ Schematic capturs and SPICE - Schematic capture and simulation introductory simulation
sirnulation + 11,000+ components

= Interactive virtual instruments
+ 16,000+ components = Ability to export to Ultiboard for

layout
= Integration with NI LabVIEW for test

= Integration with NI LabVIEW for test

||+ Girouit wizards and model makers « Formerly known 5 Mulisim

- Full suite of analyses Professional
- Formerly known as Multicap
Compare | Buy Compare | Buy
Comnpare | Buy
| Highlights
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