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Helping You Achieve Greater Performance

The FPGA Development Kit is a complete environment for the design, verification and implementation of real-time, user-defined signal-
processing algorithms. This software bundle is intended to eliminate all prerequisite design tool flow configuration, effectively reducing
up-front investment and minimizing risks.

The FPGA Development Kit combines capabilities to:

- Achieve multi GS/s real-time processing on a full digitizer framework by leveraging the full density and speed of the FPGA
- Shorten your time-to-market with turn-key, easy-to-use development flow and debug

Key features

FPGA
The Keysight U5340A FPGA Development Kit: Calibration Digitizer

- Allows you to integrate your advanced real-time signal - o
processing algorithm within Keysight high-speed — g §8 h
digitizers £ =

- Addresses the critical need for repeatable, - cé o > . %8 —
predictable, and efficient firmware design flow = e -~
coupled with unprecedented hardware capability 2 . : §8 —

- Allows a direct interface to digitizer hardware :g:, —
elements such as the analog-to-digital converter 8 §§ —_
(ADC), memory resources (DDR3) and host interface
(PC|6) System Monitoring | Clock/Reset Manager

l |

Create custom real-time processing

With the FPGA Development Kit, you can configure the
custom real-time processing area of the FPGA that resides —
within the Keysight high-speed digitizer. Keysight IP cores 1 DC Real-Time
that surround the processing area let you access the full j Processing
power of the digitizer, while maintaining unmatched analog
data conversion capabilities.
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Focus on solutions

To help you focus on solution creation and quickly turn ideas
into designs, the FPGA Development Kit includes: - e Digitizer Card
- Set of intellectual property (IP) cores
- Library of building blocks, ranging from basic
gates to dual-port RAM memories ——
. . . Host computer OS (Windows)
- Variety of ready-to-use scripts, handling all R A e mm—

aspects of the build flow Keysight
IP Cores l

Get everything you need

The FPGA Development Kit runs on a Windows host ‘
computer, interacts with two embedded engines and |

communicates with the FPGA in the digitizer module. f= ety )\ N \

The embedded Mentor Graphics engine supports design, ir— B S

synthesis, simulation and validation of your algorithms. ~— - — R

The embedded Xilinx engine fits your design into the

FPGA, and it also provides debug and in-FPGA logic Figure 1. The included Keysight IP cores interface directly to underlying

hardware elements. By predefining the placement of the IP cores, the
FPGA Development Kit maximizes the space available for your algorithms
within the custom real-time processing area.

analyzer capabilities.

www.keysight.com/find/u5340a
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Reducing Development Time

Enhance your design efficiency

Additional elements built into the FPGA Development Kit further
reduce development time and help improve your overall design
efficiency when compared to a standard FPGA design flow.

We provide an integrated and automated environment with
predefined capabilities, enabling you to reach the levels of
performance needed to implement your real-time processing
functions.

The Keysight high-speed digitizer R&D team makes use of these
same capabilities to create the firmware built into many of our
products.

Standard FPGA Development Environment

— Vendor libraries of building blocks

Leverage our proven environment

All of these capabilities have been developed, tested and
debugged by Keysight, and are being used within off-the-shelf
PCle® based products. You too can achieve the same level of
functionality using the FPGA Development Kit, and accelerate
your development work as you implement your own algorithms
(Figure 2).

Start faster with a design template

By using the Get Started design example, you can build your first
design in just a few hours. The firmware design example provided
with the FPGA Development Kit exercises most of the user-
accessible interfaces while providing simple real-time processing
of sampled data, including a FIR filter. Real-time processed data
and raw data from one of the available channels are stored in the
on-board memories for later read-out by the host computer.

FPGA

Major elements needs to be configured L Xilinx ISE tools
and validated in order to interface the

FPGA with the hardware.

Development and configuration time is
required before you can implement your
own algorithms.

Keysight U5340A FPGA Development Kit
FPGA

Calibration Digitizer

Major elements are pre-
configured and validated
within the FPGA.

ADC Interface

Custom
— Real-Time

You just need to implement | Processing

your own algorithms.

System Monitoring | Clock/Reset Manager

— Mentor Graphics tools (for optimized design)
— Configuration and settings trial & error

— FPGA low-level design
— Calibration algorithms design

— Process flow creation
— Get started template design

Development time is reduced by

providing everything you need to
implement your processing algorithm.

Time

Figure 2. Comparison of FPGA development time: standard versus Keysight FPGA Development Kit.

www.keysight.com/find/u5340a
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Providing the Resources You Need to Succeed

Keysight U5340A FPGA Development Kit
The FPGA Development Kit ensures fast and efficient
creation of advanced algorithms with a framework that
includes:

- Script-based development environment

- IP cores database and a library of predefined

components

- Functional partitioning with locked floor planning

- Get Started example design

- Embedded calibration digitizer

- Integrated debug facilities

- Specific software API

All these elements are empowered by our automated flow
using state-of-the-art tools from Mentor Graphics and
Xilinx.

Script-based development environment

Scripts optimize and accelerate the development process
by automating each step of design and verification.

The simple command syntax lets you implement your al-
gorithms using the FPGA cores database. We also provide
functional simulation models for all of the interfaces.

IP cores database

A complete IP core database compliant with the AMBA
AXI4 standard is provided. The FPGA Development Kit also
allows smooth integration of third party IP cores such as
the function-rich Xilinx Logicore IP libraries.

Functional partitioning and floor planning

The Keysight IP cores which interface to the underlying
hardware are functionally partitioned in an area optimized
floor-plan. These cores are provided as pre-synthesized
netlists with area-locked constraints (physical placement).
Together, these technigues improve overall runtime and
enhance repeatability of results.

Get Started example design

The FPGA Development Kit also includes a fully
operational example that is aimed to be used as a design
tutorial. The example provides all the material needed to
generate the target bitfile. In addition, it also contains a
tutorial on how to download the bitfile, and a Get Started
program on how to operate with real hardware.

Embedded calibration digitizer

Complete calibration capabilities are embedded into each
design ensuring the unmatched analog performance of
Keysight digitizers when used with end-user firmware.

A powerful FPGA design flow

Automated
Test

Bench
(scripted)

Pre-defined
constraints

Automated
Building
Flow
(scripted)

High-level
Algorithm

Add user
constraints
A

Firmware bitfile
ready for loading -

Figure 3. The grey areas represent the automated process, which is
scripted. This means you can concentrate on your algorithm design - the

rest is automated.

www.keysight.com/find/u5340a
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Providing the Resources You Need to Succeed (continued)

Embedded engines

The U5340A FPGA Development Kit runs on a Windows host computer, interacts with two embedded engines from Mentor Graphics

and Xilinx, and communicates with the FPGA in the digitizer module.

@ Design Entry

The embedded version of the Mentor Graphics HDL
Designer is a powerful HDL-based environment
used by engineers worldwide to analyze, create and
manage complex FPGA designs.

BnELGNOEHE

@ Simulation

Mentor Graphics ModelSim’s easy to use and
unified debug and simulation environment provide
today’s FPGA designers both the advanced
capabilities that they need and the environment
that makes their work productive.

@ Synthesis

Mentor Graphics Precision Synthesis offers an
intuitive environment with advanced synthesis
optimizations to deliver superior quality of results
and analysis to eliminate defects.

@ Implementation

The embedded Xilinx ISE Design Suite provides a
tight connection between the design flow and the
hardware to ensure that your design will fit inside
the FPGA, and also provides debug and ChipScope
capabilities.

T e e

@ Generate Programming file

The file generation process runs BitGen, the Xilinx
ISE generation program, to produce a bitfile for
the specific device as configured within the FPGA
Development Kit.

www.keysight.com/find/u5340a
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Providing the Resources You Need to Succeed (continued)

Integrated debug facilities

The Xilinx ChipScope Pro Analyzer can be easily integrated into

the firmware design, allowing you to view any internal signal or KEYSlGH.T
node. Signals are captured at the speed of operation and brought M9203A Firmware bitfile
out through the JTAG debug interface. Captured signals are e ready for debug
displayed and analyzed using the ChipScope Pro Analyzer tool. A
simple micro USB cable is all that’s needed to gain access to the
debug interface.
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Specific software API

A full set of direct and indirect I/0 functions provides complete
and detailed control of your design. In addition to this low-level
access, a high-level APl allows simple and protected user access
to a set of common board-control functions.

In hardware debug
with Analyzer

This simple API has three key advantages:

- Reduces the need for detailed hardware knowledge of the
common control functions (e.g., register mapping, control
state machines)

- Enables fast and easy integration of custom processing

- Avoids erroneous operation by protecting against prohibited
actions

Debug results
actions to solve

& XILINX.

Figure 4. In the PCle and AXle high-speed digitizers front-panel, a micro
USB connector allows in-system debugging.

Making Implementation Simple and Efficient

Within the FPGA Development Kit, the cumulative benefits of AMB
several key elements make implementation simple and efficient,
in summary: The benefits of using AMBA AXI4 interface include the following:
- Complex FPGA flows are masked and simplified by internal - Consistent: use the same transfer protocol
scripts - Fully specified: ready for adoption
- Keysight IP cores have a standard interface that is compliant - Standardized: includes standard models and checkers for
with AMBA AXI4 designers to use
- Development libraries contain AMBA AXI4 blocks and general - Interface-decoupled: the interconnect is decoupled from the
building blocks interface
- Fast scripted functional level simulation environment - Extendable: open-ended to support future needs
- Optimized flow improves reusability and repeatability of
results One key result is the ability to create algorithms that are reusable
- Example design is ready to used as template across technology, product families and platforms.

- C++and MATLAB Get Started examples are included
- Creation of a bitfile which can be downloaded to the digitizers
via a simple API call

www.keysight.com/find/u5340a
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Configuration and Ordering Information

Ordering information

Model Description

Typical product configuration

U5340A FPGA Development Kit for High-Speed Digitizers

Ub340A-ANY 1-year floating license with support,
advanced bundle

Ub340A-ARY 1-year floating license with support,
advanced bundle - renewal

Related products

M9703A  AXle 12-bit High-Speed Digitizer/Wideband Digital Receiver
www.keysight.com/find/m9703a

M9703B  AXle 12-bit High-Speed Digitizer/Wideband Digital Receiver
www.keysight.com/find/m9703b

M9203A  PXle 12-bit High-Speed Digitizer/Wideband Digital Receiver

www.keysight.com/find/m9203a

U5340A-WIN FPGA Development Kit, Windows installer on DVD

Please contact Keysight to discuss your need and find the best
solution using the U5340A FPGA Development Kit:
digitizers@keysight.com

I Dtﬂopment Kit

Technical Specifications and Characteristics

System requirements

Topic Windows

Operating systems Windows 7 SP1 (32-bit and 64-bit)
Available memory 4GB

Available disk space 30 GB available hard disk space'

1. Because of the installation procedure, less disk space may be required for operation than is required for installation. The amount of space listed above is
required for installation. The .NET Framework Runtime Components are installed by default with most Windows installations, so you may not need this

amount of available disk space.

www.keysight.com/find/u5340a
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Evolving Since 1939

Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.

myKeysight myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

http://www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.

KEYSIGHT SERVICES ~ Keysight Services

e e ML AP . keysight.com/find/service
Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality

and lower costs.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans

Up to ten years of protection and no budgetary surprises to ensure
your instruments are operating to specification, so you can rely on
accurate measurements.

ASSURANCE PLANS

Keysight Channel Partners
www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and
product breadth, combined with channel partner convenience.

www.keysight.com/find/u5340a
www.keysight.com/find/high-speed-digitizers

Keep in touch with Keysight high-speed ADC technology
evolution and applications, visit the blog
http://high-speed-digitizer.blogs.keysight.com/
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For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas

Canada (877) 894 4414
Brazil 55113351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific

Australia 1800 629 485
China 8008100189
Hong Kong 800 938 693
India 1800 11 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 18003758100
Taiwan 0800 047 866

Other AP Countries (65) 6375 8100

Europe & Middle East

Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
[taly 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3(IT)
United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-9-7-17)

R tified

IS0 lanagement System

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2015
Quality Management System
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