SPECIFICATIONS
NI Digital Systems Development
Board

The NI Digital Systems Development Board (DSDB) was designed for educators to teach digital
electronics. The board was designed around the Xilinx Zynq®-7000 family all programmable

system-on-chip (SoC) architect. This ensures there is plenty of power for students to learn a wide
range of topics ranging from simple combination logic to advanced digital systems and control.

NI Digital System Development Board

»  Digital electronics teaching platform

. Programmable with Multisim, LabVIEW, and Vivado
« Integrates with NI ELVIS II/II+

*  Zynq XC7Z020 FPGA

. 8 LEDs, 8 slide switches, 4 push buttons

«  Expansion connector

*  Capacitive touchscreen

* 3 PMOD connectors
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Peripherals

The DSDB is populated with peripherals found in many products that students can learn to
interface with through hands-on experiments. The DSDB contains the following peripherals:

*  Audio codec in and out jacks

*  Headphone and microphone jacks
*  VGA connector

« HDMI

*  Ethernet RJ-45 connector

*  MicroSD port

* 3 PMOD connectors

. 8 LEDs

* 8 slide switches

* 4 push buttons

*  Capacitive touchscreen

*  OLED 12 x 32 monochrome display
*  4-digits 7-segments LEDs

*  MXP expansion connector

« USBHID

+  Breadboard

NI ELVIS Integrations

The NI Educational Laboratory Virtual Instrumentation Suite II and II+ (NI ELVIS II Series) is
a flexible teaching platform designed for hands-on experiments. By connecting different boards
to the workstation, educators can teach a wide range of topics such as analog, digital, control,
mechatronics, telecommunications and embedded theory. NI ELVIS 1II series has the following
18 instruments, which are accessed by connecting the DSDB to the NI ELVIS II series
workstation. Students can use these instruments, which are configurable in LabVIEW, to
perform an array of measurement and signal generation applications.

*  2-channel oscilloscope

+  8-channel oscilloscope

*  Bode plotter

*  Digital multi-meter (DMM)

*  Function generator

*  Arbitrary waveform generator
¢ Octave analyzer

* Digital reader

*  Digital writer

*  Dynamic signal analyzer
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*  Digital waveform viewer

e Variable supply

*  Audio Equalizer

*  Impedance analyzer

+ DClevel

*  Data logger

e 2-Wire current-voltage analyzer

*  3-Wire current-voltage analyzer

Zyng Features

The on-board Zynq-7Z020 is based on the Xilinx programmable system-on-chip (SoC)
architecture. It contains a processing system (PS) consisting of a dual-core ARM® Cortex™ A9
and a programmable logic (PL) section. By integrating a PS and PL into one single device, you
add system intelligence to the PS and at the same time have real-time data processing decisions
made by the PL. The powerful Zynq chip is loaded with features, making it ideal for learning.

Programming the FPGA

You can program the DSDB using VHDL or Verilog language through the Vivado environment.
The Vivado HL WebPACK software is free for students—the license and software installation
are available from www.x1i1inx.com.

You can also program the DSDB using LabVIEW FPGA, which is a graphical programming
language based on a data flow paradigm. Students with no prior VHDL or Verilog knowledge
can quickly develop applications by dragging-and-dropping 10s and connecting them to
pre-built functions. From the LabVIEW environment, students can compile and program
directly to the DSDB. Visit ni . com/labview for more information.
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Another option for programming the DSDB is to use Multisim, which is circuit simulation and
schematic capture software. It has a Programmable Logic Device (PLD) schematic for students
to build digital circuits using basic gates such as AND, OR and flip-flops. Students can
experiment and simulate different configurations before deploying the circuit to the FPGA from
the Multisim environment. Visit ni.com/multisim for more information.

Software Requirements

The software you need to install will depend on which environment you will use to program the
DSDB.

e Multisim 14.0.1 or later

+ LabVIEW 2015

*  LabVIEW FPGA Module 2015

*  LabVIEW FPGA Xilinx Tools Vivado 2014.4
or
Vivado HL WebPACK 2014.x or later tier

*  DSDB driver

MXP Expansion Connector

The MXP connector expands the DSDB teaching options by providing connectivity to other
products such as the Digilent Motor Adapter, or Quanser teaching products such as the AERO.
The MXP connector provides analog in and out, digital 10s, and PWM signals. It supports
UART and SPI protocol.

Order Information

For complete product specifications, pricing and other accessory information, call 800 813 3693
(US)orgotoni.com/ni-elvis.
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Specifications

For complete specifications, see the DSDB reference manual at ni.com/manuals.

FPGA

FPGA

Cortex-A9 processor
Low speed peripherals
High speed peripherals
Program

Logic slices

Fast block RAM

DDR 3

Power Requirements

NI ELVIS II/IT+

Zynq XC7Z020-CLGA484

650 MHz

SPI, UART, CAN, I2C

1 G Ethernet, SDIO

JTAG, Quad-SPI Flash, MicroSD
13,300 (6-input LUTs, 8 flip-flop)
560 KB

512 MB, 32 bit @1050 MHz

5V

Barrel jack 4.6 V t0 5.4 V, minimum 2 A
Digital IO0s 33V

Clock Sources

FPGA oscillator 50 MHz

Reference clock 125 MHz

General

Ethernet

Quad SPI Flash
Micro SD card
Slide switches
Push buttons

LEDs indicators

NI Digital Systems Development Board Specifications

10/100/1000 full duplex
128 Mb, max. 94 MHz
50 MHz, class 4 or better
8

4
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7-segment display
Capacitive touchscreen
OLED display

3.3V breadboard DIO
3 8-bit DIO PMOD
VGA connector
HDMI

Mic, headphone, line in, line out

audio codec,48 KHz sampling.................

For keyboard and mice

For UART or JTAG

MXP Connector

Output voltage
16 DIO

4 analog input
2 analog output
PWM

Protocol

NI ELVIS

3 analog input

2 analog output

Overvoltage protection AISENSE

Dimensions

4-digit, common cathode

5 inches, 800 x 400 pixel

128 by 32 matrix, 50 MHz SCLK
8

2 connect to PL, 1 to PS

16-bit color depth

Input or output capabilities

USB type A HID
Mini USB

Push button for IC master reset, sub-system
reset, PL reset

33V

3.3V, 5 V input compatible

12-bit ADC resolution, 0 Vto 5V
12-bit DAC resolution, 0 Vto 5V
3

SPI, UART

+10V, 1.0 MS/s, 1.2 MHz bandwidth

+10 V, Update rates 2.8 MS/s, 12-bit DAC
resolution

15V off, 25 V on
8.51n. x 8.5 in.

6 | nicom | NI Digital Systems Development Board Specifications



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 though deployment and ongoing maintenance. We
offer services at a variety of levels to meet customer requirements in research, design, validation,
and manufacturing.

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 a high level of skill and knowledge on using NI products. Visit ni . com/
training.

Professional Services

Our NI Professional Services is composed of NI applications and systems engineers and a
worldwide National Instruments Alliance Partner program of independent consultants and
integrators. Services range from start-up assistance to turnkey systems 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.

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 application engineers, and access to professionals within NI Developer Exchange forums.
Find immediate answers to your questions at ni . com/support.

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

NI Digital Systems Development Board Specifications | © National Instruments | 7


http://www.ni.com/training/
http://www.ni.com/training/
http://www.ni.com/alliance/
http://www.ni.com/oem/
http://www.ni.com/support
http://www.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 for our products. Express repair and advanced replacement services
are also available. We offer extended warranties to help you meet project-cycle requirements.
Visit ni.com/services.

Refer to the NI/ Trademarks and Logo Guidelines at ni . com/trademarks for more information on NI trademarks. Other product and company
names mentioned herein are trademarks or trade names of their respective companies. For patents covering NI products/technology, refer to the
appropriate location: Help»Patents in your software, the patents. txt file on your media, or the National Instruments Patents Notice at
ni.com/patents. You can find information about end-user license agreements (EULAs) and third-party legal notices in the readme file for your
NI product. Refer to the Export Compliance Informationat ni . com/legal/export-compliance for the NI global trade compliance policy
and how to obtain relevant HTS codes, ECCNs, and other import/export data. NI MAKES NO EXPRESS OR IMPLIED WARRANTIES AS TO THE
ACCURACY OF THE INFORMATION CONTAINED HEREIN AND SHALL NOT BE LIABLE FOR ANY ERRORS. U.S. Government Customers: The data
contained in this manual was developed at private expense and is subject to the applicable limited rights and restricted data rights as set forth in
FAR 52.227-14, DFAR 252.227-7014, and DFAR 252.227-7015.
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