3 GSPS Instrumentation
ADC/AFE Reference Design

1.0 Design Description

This reference design platform provides a quick and easy
method for evaluating the ADC083000 Analog to Digital Con-
verter along with all the necessary clock generation and con-
ditioning and front end amplifiers. The design includes an
FPGA and local processor to provide an interface to National
Semiconductor's WaveVision software to allow data capture
directly to a PC. The design only requires a signal source,
which should include an in-line passive filter, and a USB cable
to connect to a PC. The WaveVision software will configure
the board and allow the user to make changes to the system.
Optionally an external clock source can be used if alternate
sample rates are required.

2.0 Features

Functions and Capabilities
On the input side :

3.0 Schematic

National Semiconductor
RD-143

Data Conversions Applications
September 2007

The user can use the on-board clock source or provide

their own clock source and operate the ADC under various

sampling frequencies

The analog input has two ports, one for single-ended

sources and one for differential sources

On the output side :

B The USB port is provided to transfer digital data from the
ADC to a PC for processing

B The Expansion connector and trigger input allow digital
data to be ported to the user’s platform for proprietary post
processing

Other capabilities :

B Thereis a JTAG port for the FPGA to enable programming
and debug of FPGA functions.

B There is a Mictor connector that allows access to the

digital data/clock stream by a logic analyzer.

BIG3GIG EVALUATION BOARD
ADC083000, ADC08B3000

MANUFACTURING KIT / REFERENCE DESIGN

National Semiconductor GHz 8 bit ADC + XILINX Virtex 4

SPECIAL NOTES

SYSTEM CONFIGURATION

These schematics reflect the current state of product development.

Module Configuration Description

This design had NOT yet been fully tested at the time these schemati

Since this product is in development, the user of this document isstrongly advised to check for the latest revision.

FRONT END
UG AC AND DC COUPLING OF SIGNAL PATH

DIFF. / SINGLE ENDED

National Semiconductor reserves the right to make changes to thisproduct.

CLOCK

SOURCE SINGLE ENDED

LMX2531LQ1500E

ALL parts labeled "NA" are NOT ASSEMBLED.

Prin

se A3 or 11x17" paper size.

FPGA XC4VLX15-10SFG363C - 363 PIN BGA

-Te printout, we u 1 %
-When printing from this PDF file, to check the "Shrink to fit” box.

USB IIF CY7C68013A EZ USB

FIGURE 1.

schematic43
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5.0 Board Photos

boardphoto2

FIGURE 14. ADC083000 Board Photo

6.0 Quick Start

Quick Start IMPORTANT NOTE :

Install the Wavevision Software before connecting this
product to the PC.

1. Connect the 12V DC power source (included with the de-
velopment board) to the power input

2. Push the Power Switch to the ON position and check that
the Green LED between the switch and the power connector
illuminates.

3 Connect the USB cable (included) from the USB port to a
PC. If this is the first time the board has been connected,
Windows may install the drivers for this product at this time.

4. Obtain a stable analog source capable of supplying the
desired frequencies at up to 8 dBm. Using a band pass filter,
connect this source signal to the single ended input (J2). The
exact level needed from the generator will depend upon the
insertion loss of the filter used.

5. Start the Wavevision Software

6. Once loaded, the “Firmware Download” Progress bar
should be displayed.

7. Upon Firmware Download completion, the control panel for
the board should automatically be displayed on the PC and
the CLK LED on the front panel should be on and blinking at
a 50% duty cycle indicating the ADC has locked onto the clock
signal.

8. Set the signal source for the analog input to 8 dBm at the
desired frequency. Observe that the Out of Range, (OVR)
LED is illuminated. If this LED is not on, increase the input
signal source until it is. Now, reduce the signal source level
until the OVR LED just turns off.

9. Re-Calibrate the ADC using the button in the lower part of
the System Settings window. This should be done after about
20 seconds or more after initial power up.

10. From the Wavevision window pull-down menu select Ac-
quire and then Samples. The system will then capture the
input waveform and display the results in the time domain.

11. For FFT Analysis click the FFT Tab.

7.0 Hardware Description

Board Assembly

The ADC083000DEV development Board comes as a plain
board with rubber standoffs and requires no assisted cooling
due to its low power consumption. The ADC on board is con-
trolled entirely through software.

Functional Description

Input circuitry

The analog input signal to be digitized should be applied to
the “Analog Single-Ended Input” or the “Analog Differential
Input” SMA connectors. These inputs are intended to accept
low-noise analog signals. To accurately evaluate the dynam-
ic performance of this converter, the input analog signals will
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have to pass through a high-quality and pass filter with at least
10-bit equivalent noise and distortion characteristics.

The single-ended input is converted to differential signals on
board via a transformer connected as a balun and provides
the single-ended to differential conversion for the ADC. The
differential PCB traces to the ADC input pins have a charac-
teristic differential impedance of 100 Ohms. No scope or
other test equipment should be connected anywhere in the
signal path while gathering data. The Trigger input is buffered
and connected to the FPGA. The intent of this input is to allow
users to expand the existing capabilities of the current system
by providing an input for external triggering of a data capture.
The Trigger input has no functionality in the provided FPGA
firmware. A JTAG header is available for FPGA programming
and debug. The FPGA JTAG interface is also available at the
Expansion Bus interface. See the Developer’'s Guide for fur-
ther information.

ADC reference

The ADC083000 has an internal reference that can not be
adjusted. However, the Full-Scale (differential) Range may
be adjusted with the Software Control Panel.

ADC clock

The ADC clock is supplied on board and is fixed at 1.5GHz.
An external clock signal may be applied to the ADC through
the SMA Connector labeled as “Clock Input”. The balun-
transformer (T1) converts the single ended clock source to a
differential signal to drive the ADC clock pins. Note that it is
very important that the ADC clock should be as free of jitter
as possible or the apparent SNR of the ADC device will be
compromised.

Digital Data Output

The digital output data from the ADC is connected to a Xilinx
Virtex4 FPGA. Up to 4K Bytes of data per channel can be
stored and then uploaded over the USB interface to the
Wavevision software. The FPGA logic usage is low allowing
further code to be written and tested for product development.
A Mictor connector allows for analysis of the digital data and
clock stream on the FPGA output.

Expansion Bus Interface

The Expansion Bus interface provides an alternative method
to data capture, ADC and FPGA control versus the USB in-
terface. The connector uses FutureBus components and the
pin mapping for the connector is tabulated in Section 12.2.

From the pin mapping you can see that the Expansion Bus
can control the on-board EEPROM, the USB controller, the
FPGA, multiple ADC synchronization. See the Developer’s
Guide for further information.

Power Requirements

The power supply requirement for the ADCO83000DEV Eval-
uation Board is 12V at 800mA. Most of the regulators on board
are switching regulators for increased power efficiency. The
board typically draws around 500mA but it is always good
practice to have extra power reserve in the power supply over
the typical power requirements. A Universal 100-240V AC
input to 12V DC Brick Power Supply is included with the de-
velopment board.

Power Supply Connections

Power to this board is supplied through the power connector.
Itis advised that only the supplied PSU is used with this board.
The ADC supply voltage has been set to 1.9V, £50 mV using
on board regulators.

8.0 Test Results

Obtaining Best Results

Obtaining the best results with any ADC requires both good
circuit techniques and a good PC board layout. For layout
information for this product please contact you nearest Na-
tional Semiconductor representative.

Clock Jitter

When any circuitry is added after a signal source, some jitter
is almost always added to that signal. Jitter in a clock signal,
depending upon how bad it is, can degrade dynamic perfor-
mance. We can see the effects of jitter in the frequency
domain (FFT) as "leakage" or "spreading" around the input
frequency.
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Notes

National Semiconductor's design tools attempt to recreate the performance of a substantially equivalent physical implementation of the
design. Reference designs are created using National's published specifications as well as the published specifications of other device
manufacturers. While National does update this information periodically, this information may not be current at the time the reference
design is built. National and/or its licensors do not warrant the accuracy or completeness of the specifications or any information contained
therein. National and/or its licensors do not warrant that any designs or recommended parts will meet the specifications you entered, will
be suitable for your application or fit for any particular purpose, or will operate as shown in the simulation in a physical implementation.
National and/or its licensors do not warrant that the designs are production worthy. You should completely validate and test your design
implementation to confirm the system functionality for your application.

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves
the right at any time without notice to change said circuitry and specifications.

For the most current product information visit us at www.national.com.

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYS-
TEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL COUNSEL OF NATIONAL SEMICON-
DUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems which, 2. A critical component is any component of a life support device

(a) are intended for surgical implant into the body, or (b) support or system whose failure to perform can be reasonably expected
or sustain life, and whose failure to perform when properly used to cause the failure of the life support device or system, or to
in accordance with instructions for use provided in the labeling, affect its safety or effectiveness.

can be reasonably expected to result in a significant injury to

the user.

BANNED SUBSTANCE COMPLIANCE

National Semiconductor certifies that the products and packing materials meet the provisions of the Customer Products Stewardship
Specification (CSP-9-111C2) and the Banned Substances and Materials of Interest Specification (CSP-9-111S2) and contain no "Banned
Substances" as defined in CSP-9-111S2.

Leadfree products are RoHS compliant.

National Semiconductor National Semiconductor Europe National Semiconductor Asia National Semiconductor Japan
Americas Customer Customer Support Center Pacific Customer Support Center Customer Support Center
Support Center Fax: +49 (0) 180-530-85-86 Email: ap.support@nsc.com Fax: 81-3-5639-7507

Email: Email: europe.support@nsc.com Email: jpn.feedback@nsc.com
new.feedback@nsc.com Deutsch Tel: +49 (0) 69 9508 6208 Tel: 81-3-5639-7560

Tel: 1-800-272-9959 English Tel: +49 (0) 870 24 0 2171

Francais Tel: +33 (0) 1 41 91 8790
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