Complete Platform to Teach Telecommunications Concepts
Using a Block Diagram Approach
]

NI ELVIS/Emona DATEx

Telecommunications Bundle NEW!
NI Educational Laboratory Virtual ~ Workstation
Instrumentation Suite (NI ELVIS)

e Design and prototyping platform with resettable fuse board

e Short-circuit and high-voltage protection

for circuits, control, instrumentation, e Variable power supplies with manual or

communication, and programmatic control

embedded experiments * Function generator with manual or

e USB plug-and-play interface programmatic control

e Oscilloscope, digital multimeter, function e +15and +5 V supply available

generator, variable power supply, Bode
analyzer, arbitrary waveform generator,

Detachable, customizable
prototyping board

dynamic signal analyzer, voltage/current ¢ Affordable for student ownership

analyzer with NI LabVIEW source code
e (Open and customizable in LabVIEW

e |ntegrated with Emona DATExX
Telecoms-Trainer 202 (ETT-202)

Emona DATEx

e Fitsina 2- or 3-ring binder

Hardware (included)
e NI ELVIS platform

. . (ETT-202)
Telecommunications Trainer )
o Hands-on experiment system featuring ~ Software (included)
block diagram approach to building e [abVIEW

o \Wide variety of modern communications ~ ® LabVIEW SignalExpress
topics in one compact trainer
e |ocal and remote control via the ETT-202

Soft Front Panel VI on LabVIEW

e Emona DATEx Telecoms-Trainer 202

Overview

The NI ELVIS/Emona DATEx Telecommunications Bundle is a leading
platform for teaching telecommunications system concepts using the
widely accepted block diagram approach. With its integrated suite
including the 12 most commonly used instruments in a compact,
rugged, laboratory friendly form factor; an available USB interface;

and basic telecommunications concept curriculum, the bundle delivers

a complete design and prototyping platform that you can use across

all classes and labs to help students learn telecommunications concepts
in a hands-on manner.

DATEx Block Diagram Approach

Today's telecommunications texts use the block diagram as the
standard notation to describe the implementation of math equations
and modulation and coding schemes. The Emona Digital Analog
Telecommunications EXperimenter (DATEx) is composed of basic single-
function building blocks. There is a one-to-one relationship between the

DATEXx functional blocks and the block diagram, as illustrated in Figure 1.
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Figure 1. Examples of DATEx Functional Blocks

Students and researchers can build experiments by patching
together DATEx hardware blocks according to telecommunications
block diagrams and using NI ELVIS instruments to supply the stimulus
and measure the response. Consider the following example, which
implements an innovative block diagram approach to teach
telecommunications concepts.
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Complete Platform to Teach Telecommunications Concepts Using a Block Diagram Approach

1. Start with math or theory. LabVIEW Accessibility
QPSK = x(t).cos(et).cos((t).sin(ot).

Where xt) and x,(t) are alternate elements of a digital sequence The new NI ELVIS/Emona DATEx Telecommunications Bundle, which

is now accessible from LabVIEW measurement, control, and design

software, includes Vls, or functions, that provide for the individual blocks
on the DATEXx to make building customizable labs very easy. You can also
use NI ELVIS with LabVIEW SignalExpress to design quick measurement

xplt) .IIIII | ‘ setups for viewing system response.

Bl Multidisciplinary Teaching Platform

E ‘ apsk With the introduction of the NI ELVIS/Emona DATEx telecommunications
bundle, NI ELVIS now provides a complete multidisciplinary teaching
platform for hands-on learning in different areas such as measurements,

circuits, control, communication, and microprocessor and embedded

2. Represent it as a block diagram.

Xq(t)

design. NI ELVIS is now supported by several industry and education
leaders in these areas. Emona Instruments has created the DATEx

cosw(t)

H H

telecommunications trainer specifically to work with NI ELVIS to teach
telecommunications concepts. Quanser provides boards compatible
with NI ELVIS for controls. Freescale has a microprocessor board for
education that can be used with NI ELVIS. And Analog Devices offers
the NI ELVIS connector on its BF537 EZ-KIT Lite to conduct closed-loop
learning experiments.

3. Build it using DATEx modules on NI ELVIS.
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Ordering Information

NI ELVIS/Emona DATEx Telecommunications Bundle
With NFUSB-625T ...t 777448-77
WIith NIPCI-6257T .o, 777448-76

BUY NOW!

For complete product specifications, pricing, and accessory
information, call 800 813 3693 (U.S.) or go to ni.com/academic.

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)
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Specifications
Analyzers
Oscilloscope
Channels........ccoveveveeeeeeeeeeee 2
Data storage, cursors, auto scaling
Max input bandwidth ................... 50 kHz'!
Max sampling rate ..........cccccoo....... 500 kHz/channel
Range ..o £10V
Input resolution........cccccceveeevecnne. 12,16, or 18 bits!
Bode Analyzer

Frequency and phase plots

Frequency range and step control
Logarithmic or linear frequency spacing
Data storage, cursors, auto scaling

Frequency range...........cccoovvevvevvecenvn. 5 Hz to 35 kHz!
Dynamic Signal Analyzer

INPUL FaNGE ..o 10V

[Nput resolution ..., 12, 16, or 18 bits!

Impedance Analyzer
Measurement frequency range .......... 5 Hz to 35 kHz

2-Wire Current Voltage Analyzer

Voltage range........cocoovvvevriereenn. 10V
CUrrent range ..o, +10 mA

3-Wire Current Voltage Analyzer
NPN BJT transistor only
Data storage, cursors, auto scaling
Maximum collector voltage............ 10V
Base current resolution .................. 1 pA (16-bit analog output)
15 pA (12-bit analog output)

Digital Multimeter

Resistance

ACCUTACY ..o 1%

RANGE ..., 5Qto3MQ
DC Voltage

ACCUTACY ... 0.3%

RANGE ..o 20V

Input impedance ..., 1 MQ

AC Voltage

ACCUTACY ... 0.3%

Range

Current

DC accuracy 0.25% +3 mA?
AC accuracy 0.25% +3 mA?

RaNGE ..o +250 mA
Shunt resistance .........cocoovoeverieiennne. 05Q
Maximum common mode voltage ...... 20V
Common mode rejection.................... 70 dB
Capacitance

ACCUTACY ... 2%

RANGE oo 50 pF to 500 pF
Test voltage range ... 1 Vpp
Continuity

Resistance threshold ......................... 15 Q max
Inductance

ACCUTACY ..o 1%

RANGE ..o 100 pH to 100 mH
Test frequency........cocoevvreeenn. 950 Hz

Test frequency voltage 1 Vpp
Digital I/0

Digital input resolution ............ccc........ 8 bits
Digital output resolution 8 bits
Digital addressing.........ccccovvrirniene. 4 bits
Source

Function Generator

Manual or software control

Sine, triangle, square waveforms

Frequency sweep

TTL sync pulse out

AM, FM Modulation

Frequency range.........ccoooeereinecenn. 5 Hz to 250 kHz
Frequency accuracy...........ccccoeeoveenenn. 3%

Output amplitude ........cocoovvvvvrrireine. 25V
Software amplitude resolution........... 8 bits
Offset range ......ooveveveeeeeeeeeee #HV
AMVOltage .......cc.ovevveveeeeeeee 10 V max
Amplitude modulation Up to 100%
FM VOItage ..o 10 V max
Amplitude Flatness

TOBOKHZ ..o 05dB

T0 250 KHZ ..o 3dB

Arbitrary Waveform Generator

Two channels
One-shot or continuous generation
Waveform editor

Amplitude ..o 10V
Frequency range.........cccoeoeereeneoncene. DC to 100 kHz'
Output drive current..........cooooevevene. 25 mA max
Output impedance

SIBW Tate...ceeeeeeeeeeeeeeeee

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)
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Power Supplies

+15V Supply
Output current.......co.co.oovevvecvceeeee. Self-resetting circuitry, not to
shut down at or below 500 mA
Output voltage ......c.ovveveierene, 15V at £5% no load
Line regulation...........ccccoooeevinnnnn. 0.5% max
Load regulation.............cccccoeveinnve. 1% typ, 5% max 0 to full load?
Ripple and noise ...........ccccoevvvrenv. 1%
-15'V Supply
Output CUITENt ..o Self-resetting circuitry, not to
shut down at or below 500 mA?
Output voltage ......o.covvevevireine, -15V at +5% no load
Line regulation ..........coooovvirincene. 0.5% max
Load regulation..........ccccocvevrionnn. 1% typ, 5% max 0 to full load?
Ripple and noise ..........c.ccccovvevveee. 1%
+5 V Supply
Output current.......co.co.covevveceeeeene. Self-resetting circuitry, not to
shut down at or below 2 A
Output voltage ......ooovvevevereee. +b V at +5% no load
Line regulation............cccooceveininnne. 0.50% max
Load regulation...........cc.ccccoevevenne.n. 22% typ, 30% max 0 to full load?
Ripple and noise ..o, 1%
Variable Power Supplies
Oto+12Vand-12V
Ripple and noise ..o, 0.25%
Software resolution....................... 7 bits
Current lIMiting.......coooovvvvreirienn. 05Vat130 mA, 5V at 275 mA,
12 V at 450 mA

1Specification depends on data acquisition device functionality.
Proper null correction at the common mode voltage can reduce +3 mA error to 200 pA noise.

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)



NI Services and Support

NI has the services and support to meet
your needs around the globe and through
the application life cycle — from planning
and development through deployment
and ongoing maintenance. We offer
services and service levels to meet
customer requirements in research,
design, validation, and manufacturing.

Visit ni.com/services.

Training and Certification

NI training is the fastest, most certain route to productivity with our
products. NI training can shorten your learning curve, save development
time, and reduce maintenance costs over the application life cycle. We
schedule instructor-led courses in cities worldwide, or we can hold a
course at your facility. We also offer a professional certification program
that identifies individuals who have high levels of skill and knowledge on
using NI products. Visit ni.com/training.

Professional Services

Our NI Professional Services team is composed of NI applications
and systems engineers and a worldwide National Instruments Alliance
Partner program of more than 600 independent consultants and

integrators. Services range
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Certified Alliance Partner

from start-up assistance to
turnkey system integration.
Visit ni.com/alliance.

OEM Support

We offer design-in consulting and product integration assistance if you
want to use our products for OEM applications. For information about
special pricing and services for OEM customers, visit ni.com/oem.

INSTRUMENTS

ni.com ¢ 800 813 3693

National Instruments  info@ni.com

y NATIONAL

Local Sales and Technical Support

In offices worldwide, our staff is local to the country, giving you access
to engineers who speak your language. NI delivers industry-leading
technical support through online knowledge bases, our applications
engineers, and access to 14,000 measurement and automation
professionals within NI Developer Exchange forums. Find immediate
answers to your questions at ni.com/support.

We also offer service programs that provide automatic upgrades to
your application development environment and higher levels of technical
support. Visit ni.com/ssp.

Hardware Services

NI Factory Installation Services

NI Factory Installation Services (FIS) is the fastest and easiest way to
use your PXI or PXI/SCXI combination systems right out of the box.
Trained NI technicians install the software and hardware and configure
the system to your specifications. NI extends the standard warranty by
one year on hardware components (controllers, chassis, modules)
purchased with FIS. To use FIS, simply configure your system online
with ni.com/pxiadvisor.

Calibration Services

NI recognizes the need to maintain properly calibrated devices for
high-accuracy measurements. We provide manual calibration
procedures, services to recalibrate your products, and automated
calibration software specifically designed for use by metrology
laboratories. Visit ni.com/calibration.

Repair and Extended Warranty

NI provides complete repair services for our products. Express repair
and advance replacement services are also available. We offer
extended warranties to help you meet project life-cycle requirements.
Visit ni.com/services.
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