FPGA Board Programmable with NI LabVIEW and Xilinx ISE
Tools and Integrated with NI ELVIS 1I/11+

|
NI Digital Electronics FPGA Board NEW!

Teaching platform for digital electronics
Programmable with both LabVIEW and
Xilinx ISE tools

JTAG-over-USB connectivity

Full integration with NI ELVIS 11/1l+
design and prototyping platform
Access to all NI ELVIS instruments
including:

= Qscilloscope

= Digital multimeter

= Function generator

= Power supplies

= Digital reader

= Digital writer

= 500,000-gate Xilinx Spartan-3E FPGA

= 8 LEDs, 8 DIP switches

= 4 push buttons

= 2 seven-segment LED displays

= large breadboarding and prototyping
area included

= 12-bit ADC and DAC included

= 6 Pmod connectors

Required Software
= [abVIEW

= LabVIEW FPGA

= Xilinx ISE tools

= NI-ELVISmx!

'Software for access to NI ELVIS [I/1l+ instruments

Overview

The NI Digital Electronics FPGA Board is designed to help educators teach digital
electronics with access to real-world signals and instrumentation for test. Based
on the Xilinx Spartan-3E field-programmable gate array (FPGA) architecture, the
board includes the necessary 1/0 to teach basic to advanced digital electronics.
Table 1 shows the I/0 available on the board.

Because LabVIEW is based on the graphical, dataflow paradigm, students can
quickly design and prototype their systems on the FPGA without having to learn
new languages such as Verilog or VHDL. LabVIEW and LabVIEW FPGA feature
full support for the 1/0 on the board, making it easy to include any I/0 on the
board that students may want in their designs with a drag-and-drop interface.
LabVIEW also provides a one-click compile, synthesize, place, and route design.

Interactive Front Panels

1/0 Number

LEDs 8 Educators also can create interactive front panels in LabVIEW that interface to
DIP switches 8 . .
Push buttons s the FPGA, change the parameters, and see the results of their designs reflected

Seven-segment LEDs 2 immediately on the front panels. For example, Figure 1 shows an interactive
Pmod connectors 6 front panel of a traffic light design that has been implemented on the NI Digital
ADCs/DACs 2 AI'ADCs and 4 AO DACs, 12-bit resolution .
Encoder 1 rotary encoder with push-button shaft Electronics FPGA Board.

Table 1. 1/0 on the NI Digital Electronics FPGA Board 13 Traffic Light.vi on Traffic Light.lvproj/FPGA Target

File Edit Wiew Project Operate Tools  window  Help

.»

Programming Experience
You can program the NI Digital Electronics FPGA Board with Xilinx ISE tools and
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the NI LabVIEW graphical system design environment.

Xilinx ISE tools work with both the Verilog hardware descriptive language
Walk Light 2

Figure 1. Interactive Front Panel of a Traffic Light Design Implemented on the
NI Digital Electronics FPGA Board
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and VHDL so educators can reuse their curricula, port it for use with the
NI Digital Electronics FPGA Board, and take advantage of the prototyping and

breadboarding area as well as the added instrumentation capabilities with the

National Instruments Educational Laboratory Virtual Instrumentation Suite
(NFELVIS).

Educators teaching students unfamiliar with Verilog or VHDL can also use
this board for digital electronics instruction. With the LabVIEW FPGA Module,
educators can target the NI Digital Electronics FPGA Board from LabVIEW.
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FPGA Board Programmable with NI LabVIEW and Xilinx ISE Tools
and Integrated with NI ELVIS II/11+

NI ELVIS Integration

Ordering Information
The NI Digital Electronics FPGA Board is fully integrated with the NI ELVIS 9

. . . NI Digital Electronics FPGA Board............ccooveveveeeeeeeceee 781025-01
platform, which features 12 of the most commonly used instruments in the )
. . . , . . NI ELVIS 11+ Basic BUNdIE.........c.ovvurieriiieecsssecc 780378-02
laboratory including an oscilloscope, digital multimeter, function generator, )
. L . ) NI ELVIS 11 Basic BUNIE...........cooovereiecieiieecse 780378-01
variable power supplies, digital reader/writer, two- and three-wire current- Includes NI ELVIS Il workstation, NI ELVIS If prototyping board,
voltage analyzers, and a Bode analyzer. Integration with the NI ELVIS platform NI LabVIEW, and user manuals.
gives students the ability to build comprehensive test benches and analog NI ELVIS Il instrumentation design and training platform............. 780380-01
mixed-signal circuits that can be designed and tested in one platform. Figure 2 NI ELVIS I prototyping board 188432-01
shows the NI Digital Electronics FPGA Board plugged into NI ELVIS II. The board
works with both NI ELVIS 11 and NI ELVIS Il+. For more information on the BUY NOW
NI ELVIS platform, visit ni.com/nielvis. For complete product specifications, pricing, and accessory information,

call 800 813 3693 (U.S.) or go to ni.com/nielvis.

Figure 2. NI Digital Electronics FPGA Board Plugged into NI ELVIS I

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



FPGA Board Programmable with NI LabVIEW and Xilinx ISE Tools

and Integrated with NI ELVIS II/11+

Specifications
Specifications listed below are typical at 25 °C unless otherwise noted.
FPGA
FPGA ..o XC3S500E-4FTG256C
SyStem gates.......cooovvvverveceereen 500 k
Logic CeIIS......veiiiie 10,476
USEI /0 o 190 maximum
/0 output drive .....ovoeeeeeea 12 mA
Logic family CMOS
Platform Flash configuration PROM........ 4 Mbits
SPI serial Flash (STMicro)
for FPGA configuration storage......... 6 Mbits

Onboard USB-based FPGA/CPLD download/debug interface

General-Purpose 1/0

GPIO NS 32 general-purpose digital 1/0 lines, 3.3V
Analog Output
DAC oo SPI-based
Channels........cccoeveeeoeiiieeeee 4
Resolution ... 12 bits
Range
DACO, DACT ... 0to3.3V
DAC2,DACS......ooeeee. 0to25V
BITON o +1.5mV
Generation...........cccovvnninirsiers Single-point
Analog Input
ADC oo SPI-based, with programmable gain
amplifier with serial digital interface
Channels.........cccoovveoioiiiiiie, 2
Resolution ........cccoeeeveeveeeeee 12 bits, simultaneously sampled
Range ...o.oveeveeeeeeeee e 0to3.3V
OFfSEt ermor......ovvveeeeee +1LSB
GaIN BITOT .o +5LSB
Sample-and-hold acquisition time....... 39ns
ACQUISITION ... Single-point
Flash
Platform Flash ........cccccoovviiiiiieici, Xilinx XCF04S
Platform Flash frequency ..........ccc......... 25 MHz CCLK

Oscillator
Clock osCillator...........ccoccovvirieiincinnes 50 MHz clock oscillator
Output duty cycle ....oo.oovvreeer 40 to 60%
Oscillator accuracy.........cocooovvevevecnnce. +2500 Hz or +£50 ppm
General
ON/OFF power switch..........ccccccovunaee. 1
Reset button........ccccovviiiiiii, 1
LEDS o 8, discrete
Slide SWitches........cccoovvvviivieiciccn, 8
Push buttons........ccccoovviniii, 4
LED display.......ccooovvoveeeeiececeeceeen 2-digit, 7-segment
Rotary encoder with
push-button shaft ...........c..ccccocoe..... 1

12-pin expansion connectors (Pmod).... 6, Digilent

Signal breadboard area

FOr NFELVIS oo 1

For FPGA ..o 1
General-purpose breadboard area........ 3e
NI ELVIS connector interface ................ 1, PCl type

Bus Interface

USB e Full-Speed USB

USB connector.......ccoovviveiieicici, Mini-USB Type B

Power Requirement

DC power SUpPIY ....c.ovevveieerine. 15VDC, 650 mA

Physical

DIMeNnSIoNS.........cvveeeeeeeeeeeeeeeee, 20.95by 21.59cm (8.25 by 8.51n.)
283.5g (10 0z)

Maximum Working Voltage
Maximum working voltage refers to the signal voltage plus the
common-mode voltage.

Channel-to-earth......... +12 'V, Measurement Category |

Channel-to-channel +24 V, Measurement Category |
Caution: Do not use the NI Digital Electronics FPGA Board for connection

to signals in Measurement categories II, lll, or V.

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

SERVICE and development through deployment and

NEEDS

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 from

¢ NATIONAL
’ INSTRUMENTS'

Certified Alliance Partner

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

System Assurance Programs

NI system assurance programs are designed to make it even easier for you

to own an NI system. These programs include configuration and deployment
services for your NI PXI, CompactRIO, or Compact FieldPoint system. The NI Basic
System Assurance Program provides a simple integration test and ensures that
your system is delivered completely assembled in one box. When you configure
your system with the NI Standard System Assurance Program, you can select
from available NI system driver sets and application development environments
to create customized, reorderable software configurations. Your system arrives
fully assembled and tested in one box with your software preinstalled. When
you order your system with the standard program, you also receive system-
specific documentation including a bill of materials, an integration test report,

a recommended maintenance plan, and frequently asked question documents.
Finally, the standard program reduces the total cost of owning an NI system

by providing three years of warranty coverage and calibration service. Use the
online product advisors at ni.com/advisor to find a system assurance program
to meet your needs.

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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