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1. Warranty

Ultraview Corporation hardware, software and firmware products are warranted against defects in
materials and workmanship for a period of two (2) years from the date of shipment of the product.
During the warranty period, Ultraview Corporation shall, at its option, either repair or replace
hardware, software or firmware products which prove to be defective.  This limited warranty does
not cover damage caused by misuse or abuse by customer, and specifically excludes damage
caused by dropping the unit or by the application of excessive voltages to the inputs and/or
outputs of data acquisition boards. Due to the complex nature of computer systems Ultraview
boards operation should be verified in the desired host computer system prior to purchasing
multiple units of host system. For example in some systems the reset time is too short to allow
certain Ultraview FPGA-based boards to fully configure before being accessed by the system,
therefore requiring a warm boot before operation is possible in these systems. 

While Ultraview Corporation hardware, software and firmware products are designed to function in
a reliable manner, Ultraview Corporation does not warrant that the operation of the hardware,
software or firmware will be uninterrupted or error free.  Ultraview products are not intended for
use as critical components in life support systems, aircraft, military systems or other systems
whose failure to perform can reasonably be expected to cause significant injury to humans.
Ultraview expressly disclaims liability for loss of profits and other consequential damages caused
by the failure of any product, and recommends that customer purchase spare units for
applications in which the failure of any product would cause interruption of work or loss of profits,
such as industrial, shipboard or military equipment.  In no way will Ultraview Corporation’s liability
exceed the amount paid by the customer for the product.

THIS LIMITED WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES EXPRESSED OR
IMPLIED.  THE WARRANTIES PROVIDED HEREIN ARE BUYER’S SOLE REMEDIES.  IN NO
EVENT SHALL ULTRAVIEW CORPORATION BE LIABLE FOR DIRECT, SPECIAL, INDIRECT,
INCIDENTAL OR CONSEQUENTIAL DAMAGES SUFFERED OR INCURRED AS A RESULT OF
THE USE OF, OR INABILITY TO USE THESE PRODUCTS.  THIS LIMITATION OF LIABILITY
REMAINS IN FORCE EVEN IF ULTRAVIEW CORPORATION IS INFORMED OF THE
POSSIBILITY OF SUCH DAMAGES.

Some states do not allow the exclusion or limitation of incidental or consequential damages, so
the above limitation and exclusion may not apply to you.  This warranty gives you specific legal
rights, and you may also have other rights which vary from state to state. 

WARNING!  To avoid overheating, all Ultraview board s must be installed in a well-cooled
workstation or server chassis, or alternatively in an industrial chassis PC.  Installation in a
PC or workstation without fans at the front end of the card cage may cause the board to
overheat, and resulting damage is not covered by wa rranty.  A minimum of 100 linear feet
per minute is required.  Evaluation boards damaged by overheating will be billed to
evaluator at full value.
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2.  Series Descriptions

Ultraview's PCIe data acquisition boards are complete high-speed A/D systems on a single full-
size PCI-express (PCIe) card.  Designed for low jitter operation in military, scientific, medical and
industrial applications these boards function in PCIe systems having at least one free x16 PCIe
slot.  Drivers and ready-to-use user programs for Linux (RedHat Enterprise 5.0TM (RHEL) 64-bit,
and Centos 5.0 64-bit) and 32-bit/64-bit Windows VistaTM and XPTM are provided.   

The digital section of the these boards includes a Xilinx Virtex 5TM FPGA (Field Programmable
Gate Array), which queues up the A/D data in its FIFO registers, and outputs bursts of  128-bit
wide LVDS data vectors at up to 500 MWPS (8GB/sec) that are transfered into two 2GB or 4GB
DDR DIMM modules capable of storing up to 4GB or 8GB of A/D input data.  Between these
forward bursts of A/D data, the FPGA can burst read data to the PCIe bus interface, allowing for
uninterrupted high speed data acquisition.  These devices require x16 PCIe slots but are only
wired for x8 lane operation.  Peak transfer rate to the host is approximately 1 GB/s, and is
determined by the speed of this 8 lane PCIe interface and is dependent on the motherboard, the
operating system and applications running. All boards in this line have a selective recording input
(Trigger Input) that allows the user to start and stop acquisition in response to an external TTL
input.

All boards support host uploading of new firmware, allowing users to reprogram the on-board
Xilinx Virtex 5 FPGA.  “Live” reconfiguration allows the user to develop,  load, and immediately
execute new firmware without the need to restart, or even open, the host system and without the
need for a programming cable.  Supplied software reads the device's configuration space, re-
programs the FPGA's boot PROM, loads the FPGA, and re-instantiates the device's configuration
space.  Reconfiguration time is typically 2-10 minutes.  Ultraview provides the VHDL firmware for
all boards to customers under NDA so that OEM users may incorporate their own firmware signal
processing on the acquired data.

The FPGA on all boards is an 1136 pin Xilinx Virtex 5TM.  Any 1136 pin Virtex 5TM FPGA may be
specified by the customer at the time the board is ordered.  The default FPGA is an
XC5VLX50TTM  whose resources are approximately 20% occupied when the board is shipped.

All boards are full-size PCIe boards (4.2” x 8.625”).  Due to the excess height of the memory
modules on the board each board occupies the space of two slots.

To avoid overheating, all boards must be installed either in well-cooled workstation or
server chassis.  Installation in a standard PC chas sis is feasible as long as a minimum of
100 linear feet per minute of airflow is provided t o cool the board.     Further, the filler bracket
for the slot in front of the Ultraview board (the slot into which the Ultraview's DIMMs protrude)
must be removed  to allow additional airflow to the board.

2.1  AD8-3000 Series

Models AD8-3000x1-4GB and AD8-3000x1-8GB contain a 3 GSPS 8-bit A/D converter, 4 GB or 8
GB, respectively, of on-board DDR2 DRAM memory and the ability to transfer data directly into
the computer system’s memory at approximately 1000 MB/s.  A/D sampling may either be
controlled by an external clock input between 500 MHz and 1500 MHz (which will cause sampling
at 1000 to 3000MHz respectively) or the 1000MHz on-board internal clock that allows sampling at
2GSPS.  Multiple boards may be configured to acquire either concurrently, for more simultaneous
acquisition channels, or sequentially, for longer record length.  Models AD8-3000x2-4GB and
-8GB are two channel versions of the AD8-3000x1 boards and are identical in all other aspects.
Both channels on the AD8-3000x2-4GB and -8GB sample concurrently at twice the input clock
rate.  



  

2.2  AD12-500 Series

Models AD12-500x1-4GB and -8GB contain a 500 MSPS 12-bit A/D converter, 4 GB or 8 GB of
on-board DDR2 DRAM memory and the ability to transfer data directly into the computer system’s
memory at approximately 1GB/s.  A/D sampling may either be controlled by an external clock
input between 50 MHz and 500 MHz (the A/D sampling rate is equal to the clock frequency) or the
500MHz on-board internal clock (available via an SMA jack).  Multiple boards may be configured
to acquire either concurrently, for more simultaneous acquisition channels, or sequentially, for
longer record length.  Two TTL inputs are also sampled concurrently with the analog input and
stored along with the A/D data. 

Models AD12-500x2-4GB and -8GB are two-channel versions of the AD12-500x1-4GB and -8GB
and are identical in all other aspects. Both channels on the AD12-500x2-4GB and -8GB  sample
concurrently at a rate equal to the input clock frequency.  

2.3  AD14-400 Series

Models AD14-400x1-4GB and -8GB contain a 400 MSPS 14-bit A/D converter, 4 GB or 8 GB of
on-board DDR2 DRAM memory and the ability to transfer data directly into the computer system’s
memory at approximately 1GB/s.  A/D sampling may either be controlled by an external clock
input between 20 MHz and 400 MHz (the A/D sampling rate is equal to the clock frequency) or the
400MHz on-board internal clock (available via an SMA jack).  Multiple boards may be configured
to acquire either concurrently, for more simultaneous acquisition channels, or sequentially, for
longer record length.  Two TTL inputs are also sampled concurrently with the analog input and
stored along with the A/D data. 

Models AD14-400x2-4GB and -8GB are two-channel versions of the AD14-500x1-4GB and -8GB
and are identical in all other aspects. Both channels on the AD14-400x2-4GB and -8GB sample
concurrently at a rate equal to the input clock frequency.  

2.4  AD16-160 Series

Models AD16-160x1-4GB and -8GB contain a 160 MSPS 16-bit A/D converter, 4 GB or 8 GB of
on-board DDR2 DRAM memory and the ability to transfer data directly into the computer system’s
memory at up to 1GB/s.  A/D sampling may either be controlled by an external clock input
between 20 MHz and 160 MHz (the A/D sampling rate is equal to the clock frequency) or the
100MHz on-board internal clock (available via an SMA jack).  Multiple boards may be configured
to acquire either concurrently, for more simultaneous acquisition channels, or sequentially, for
longer record length.

Model AD16-160x2-4GB and -8GB are two-channel versions of the AD16-160x1-4GB and -8GB
and are identical in all other aspects. Both channels on the AD16-160x2-4GB or -8GB  sample
concurrently at a rate equal to the input clock frequency.  

2.5  AD8DA14-2500 Series

Models AD8DA14-2500-4GB and -8GB contain one 3 GSPS 8-bit A/D converter, one 2.5 GSPS
14-bit D/A converter, 4 GB or 8 GB, respectively, of on-board DDR2 DRAM memory and the
ability to transfer data directly into the computer system’s memory at approximately 1000 MB/s.



A/D sampling is controlled by an external clock input between 500 MHz and 1500 MHz (which will
cause sampling at 1000 to 3000MHz respectively). D/A update is controlled through a separate
clock input (800 MHz to 2500 MHz) at one D/A update per D/A clock cycle. An optional internal 1
GHz clock is provided through an SMA output and can be power split to run the A/D at 2 GSPS
and the D/A at 1 GSPS. 



3.  Specifications - AD8-3000 Series

A/D Converter Resolution: 8 Bits 

Signal-to-Noise Ratio 42 dB 

Analog Input Range: -350mV to +350mV   Do not exceed 800mV

Analog Input Impedance: 50 ohms || 2pF

Analog Input Bandwidth DC to 3 GHz (-3dB BW)

Sampling Rate into on-board RAM:
Maximum: 3000 MSPS 
Minimum: 128  MSPS (rates <1000MSPS use decimation) 

Clock Input (AC Coupled)
Frequency 500MHz – 1500MHz (1/2 the sampling rate)
Input Impedance: 50 ohms in series with 0.01uF
AC Voltage Minimum: 0.3V Peak-to-Peak
AC Voltage Maximum: 1.0V Peak-to-Peak

DC voltage must not exceed +/- 5V

Optional Sync Input (AC coupled) : Positive-going edge - rise time must be <2ns 
0.5V p-p min, 1.2V p-p max.

Optional Trigger (Selective Recording) Input: Vil:  0V min, 0.4V max, 
Vih: 2.4V min, 3.3V max.
0V - 3.0V  Do not exceed 3.2V

DMA Transfer Rate: ~1 GB/s (host system dependent)
 

Operating Temperature Range: 0 to +50 Degrees Celsius

Storage Temperature Range: -25 to +85 Degrees Celsius

Power Requirements (board occupies 2 slots): +3.3V +/-5% at 3.3A Max (2.6 A typical) 
+12V +/-5% at 3.0A Max (2.0 A typical)



4.  Specifications - AD12-500 Series

A/D Converter Resolution: 12 Bits 

Signal-to-Noise Ratio 63 dB 

Analog Input Range: +/-375mV (750mVpp)   Do not exceed 1V

Analog Input Impedance: 50 ohms || 2pF

Analog Input Bandwidth DC to 2 GHz (-3dB BW)

Sampling Rate into on-board RAM:
Maximum: 500 MSPS 
Minimum: 20   MSPS 

Clock Input (AC Coupled)
Frequency 20MHz – 500MHz
Input Impedance: 50 ohms in series with 0.01uF
AC Voltage Minimum: 0.7V Peak-to-Peak
AC Voltage Maximum: 4.0V Peak-to-Peak

DC voltage must not exceed +/- 5V

Optional Trigger (Selective Recording) Input: 0V - 3.3V  Do not exceed 3.3V

DMA Transfer Rate: ~1 GB/s (host system dependent)
 

Operating Temperature Range: 0 to +50 Degrees Celsius

Storage Temperature Range: -25 to +85 Degrees Celsius

Power Requirements (board occupies 2 slots): +3.3V +/-5% at 3.3A Max (2.6 A typical) 
+12V +/-5% at 3.0A Max (2.0 A typical)



5.  Specifications - AD14-400 Series

A/D Converter Resolution: 14 Bits 

Signal-to-Noise Ratio 68 dB 

Analog Input Range: +/-375mV (750mVpp)   Do not exceed 1V

Analog Input Impedance: 50 ohms || 2pF

Analog Input Bandwidth DC to 1.4 GHz (-3dB BW)

Sampling Rate into on-board RAM:
Maximum: 400 MSPS 
Minimum: 20   MSPS

Clock Input (AC Coupled)
Frequency 20MHz – 400MHz
Input Impedance: 50 ohms in series with 0.01uF
AC Voltage Minimum: 0.7V Peak-to-Peak
AC Voltage Maximum: 4.0V Peak-to-Peak

DC voltage must not exceed +/- 5V

Optional Trigger (Selective Recording) Input: 0V - 3.3V  Do not exceed 3.3V

DMA Transfer Rate: ~1 GB/s (host system dependent)
 

Operating Temperature Range: 0 to +50 Degrees Celsius

Storage Temperature Range: -25 to +85 Degrees Celsius

Power Requirements (board occupies 2 slots): +3.3V +/-5% at 3.3A Max (2.6 A typical) 
+12V +/-5% at 2.0A Max for -4GB



6.  Specifications - AD16-160 Series

A/D Converter Resolution: 16 Bits 

Signal-to-Noise Ratio 73 dB 

Analog Input Range: +/-375mV (750mVpp)   Do not exceed 1V

Analog Input Impedance: 50 ohms || 2pF

Analog Input Bandwidth DC to 700 MHz (-3dB BW)

Sampling rate into on-board RAM:
Maximum: 160 MSPS 
Minimum: 10   MSPS

Clock Input (AC Coupled)
Frequency 10MHz – 160MHz
Input Impedance: 50 ohms in series with 0.01uF
AC Voltage Minimum: 0.3V Peak-to-Peak
AC Voltage Maximum: 1.0V Peak-to-Peak

DC voltage must not exceed +/- 5V

Optional Trigger (Selective Recording) Input: 0V - 3.3V  Do not exceed 3.3V

DMA Transfer Rate: ~1 GB/s (host system dependent)
 

Operating Temperature Range: 0 to +50 Degrees Celsius

Storage Temperature Range: -25 to +85 Degrees Celsius

Power Requirements (board occupies 2 slots): +3.3V +/-5% at 3.3A Max (2.6 A typical) 
+12V +/-5% at 2.0A Max for -4GB



7.  Specifications - AD8DA14-2500 *PRELIMINARY*

A/D Converter Resolution: 8 Bits 
D/A Converter Resolution: 14 Bits

A/D Signal-to-Noise Ratio 42 dB 

A/D Analog Input Range: -350mV to +350mV Do not exceed 800mV
D/A Output Signal Range: -250mV to +250mV Requires 50 Ohms to Ground
D/A Output Compliance Range: -1V to +1V       Do not connect to DC voltage

A/D Input Impedance: 50 ohms || 2pF

A/D Input Bandwidth DC to 3 GHz (-3dB BW)
D/A Output Bandwidth DC to 2.4 GHz (-3dB BW)

A/D Sampling Rate into on-board RAM:
Maximum: 3000 MSPS 
Minimum: 128  MSPS (rates <1000MSPS use decimation) 

D/A Update Rate from on-board RAM:
Maximum: 2500 MSPS 
Minimum: 800 MSPS 

A/D Clock Input (AC Coupled)
Frequency 500MHz – 1500MHz (1/2 the sampling rate)
Input Impedance: 50 ohms in series with 0.01uF
AC Voltage Minimum: 0.3V Peak-to-Peak
AC Voltage Maximum: 1.0V Peak-to-Peak

DC voltage must not exceed +/- 5V

D/A Clock Input (AC Coupled)
Frequency 800MHz – 2500MHz
Input Impedance: 50 ohms in series with 0.01uF
AC Voltage Minimum: 0.3V Peak-to-Peak
AC Voltage Maximum: 1.0V Peak-to-Peak

DC voltage must not exceed +/- 5V
Internal Clock Output:

Frequency: 1000MHz +/-20ppm
Voltage: 300mVpp (AC-coupled)

Optional Trigger (Selective Recording) Input: 0V - 3.3V  Do not exceed 3.3V

A/D DMA Transfer Rate: ~1 GB/s (host system dependent)
D/A DMA Transfer Rate: ~850 MB/s (host system dependent)

 
Operating Temperature Range: 0 to +50 Degrees Celsius

Storage Temperature Range: -25 to +85 Degrees Celsius

Power Requirements (board occupies 2 slots): +3.3V +/-5% at 3.3A Max (2.6 A typical) 
+12V +/-5% at 3.0A Max (2.0 A typical)



8.  AD8-3000 Series Cable I/O and LEDs

SMA I/O and LEDs on AD8-3000 Series. 

SMA I/O

UNUSED 2.5V CMOS - This I/O is currently unused and should be left unconnected.

ACQUIRE DISABLE (TRIGGER) - This is the selective recording input, the AD8-3000 will
store data to the on-board RAM only when the acquire disable input is LOW (board has an
internal pull-down resistor, leave unconnected if unused). The timing in this mode is not precise to
a single sample and can vary from 0 to 3 samples if the input is not synchronized with the A/D
clock. This input is useful for data reduction for applications such as RADAR, burst signal
acquisition, and pulsed spectroscopy.

SYNC A/D - This input is used to unreset the A/D on the AD8-3000 insuring that two channel
models (and multiple boards) sample concurrently, the input must be a rising edge of (0.5V p-p
min, 1.5V p-p max). Multiple boards can be synchronized using an external clock and trigger
splitter. This unreset signal is available to the FPGA to begin the storing of the data record to the
on-board RAM, and can optionally be used to begin triggered acquisition.  

ANALOG IN 2, ANALOG IN 1 - The SMA analog input connectors accept a single-ended
voltage in the range specified in the specifications section.  Under no circumstances should the
signal supplied to the analog input of ever exceed the specified range as damage may
occur that is not covered by the warranty.

CLOCK -  A single frequency clock must be continuously supplied before any of the user
programs are run. This external clock is useful if acquisition is to be synchronized to an external



source, or if multiple boards are ganged together to sample multiple channels concurrently or
(using external signal splitters for clock, trigger and data inputs) to sample a single channel for a
longer period of time.  

For applications in which an external clock is not available, the board's internal clock can be used
instead of the external clock, the software must select internal clock mode, and t he external
clock input must be left unconnected .   

LED Functions

ACQUIRE ENABLE - Indicates that the AD8-3000 is armed for acquisition and will store data
to the on-board DRAM when the user requests this by means a software command and optional
external trigger.  This LED is essentially a reproduction of the ACQUIRE DISABLE input.

DMA ACTIVE - Indicates the board is  performing DMA transfers.  

ACQUIRING DATA – Indicates the board is storing data into the on-board DRAM. 

T.B.D – Currently unused. 

POWER BAD LED - The red POWER BAD LED indicates the DC power to the DDR DIMMS
and ADCs is out of spec.   This may occur if a fault develops in the board’s power supply, or if the
slot in which it is installed is incapable of supplying sufficient current to power the board.  

ADC CLOCK BAD LED - The red ADC CLOCK BAD LED indicates the FPGA is unable to
lock an internal PLL onto to ADC's digital capture strobe.  If this LED is lit make sure that a clock
of correct amplitude, frequency and duty cycle is properly connected to the CLOCK input. On later
versions of firmware this LED is disabled.  Initiating a data capture without sufficient clock
will cause the host system to hang .



9.  AD12-500, AD14-400, AD16-160 Series Cable I/O an d LEDs

I/O and LEDs on Rev C and later AD12-500, AD14-400, and AD-16-160. 

I/O and LEDs on Rev A/B AD12-500, AD14-400, and AD-16-160. 



SMA I/O

UNUSED 2.5V CMOS - This I/O is currently unused and should be left unconnected.

ACQUIRE DISABLE (TRIGGER) - This is the selective recording input, the AD8-3000 will
store data to the on-board RAM only when the acquire disable input is LOW (board has an
internal pull-down resistor, leave unconnected if unused). This input is useful for data reduction for
applications such as RADAR, burst signal acquisition, and pulsed spectroscopy.

TTL INPUT 0 - This TTL input is sampled and stored along with the analog inputs.

INTERNAL CLOCK OUT - The board provides an internal clock out on this SMA. If an
external clock is not desired, this output can be connected, via a short SMA-SMA cable to the
clock input. Multiple boards can be synchronized by using an external clock splitter. 

ANALOG IN 1, ANALOG IN 2 - The SMA analog input connectors accept a single-ended
voltage in the range specified in the specifications section.  Under no circumstances should the
signal supplied to the analog input ever exceed the  specified range as damage may occur
that is not covered by the warranty.

CLOCK - A single frequency clock must be continuously supplied before any of the user
programs are run. This external clock is useful if acquisition is to be synchronized to an external
source, or if multiple boards are to be synchronized. On Rev C and later mezzanine boards do not
connect a cable to this jack if the internal clock is selected.

LED Functions

ACQUIRE ENABLE - Indicates that the board is armed for acquisition and will store data to
the on-board DRAM when the user requests this via a software command and optional external
trigger.

DMA ACTIVE - Indicates the board is  performing DMA transfers.  

ACQUIRING DATA – Indicates the board is storing data into the on-board DRAM. 

T.B.D – Currently unused, ignore this LED.

POWER BAD LED - The red POWER BAD LED indicates the DC power to the DDR DIMMS
and ADCs is out of spec.   This may occur if a fault develops in the board’s power supply, or if the
slot in which it is installed is incapable of supplying sufficient current to power the board.  



10.   AD8DA14-2500 Series Cable I/O and LEDs

SMA I/O and LEDs on AD8DA14-2500 series. 

SMA I/O

INTERNAL CLOCK OUT -  The board provides an internal clock out on this SMA. If an
external clock is not desired, this output can be connected, via a short SMA-SMA cable to the
clock input.

DA SYNC OUT - Must be left disconnected.

ACQUIRE DISABLE (TRIGGER) - This is the selective recording input, the board will store
data to the on-board RAM only when the acquire disable input is LOW (board has an internal pull-
down resistor, leave unconnected if unused). The timing in this mode is not precise to a single
sample and will vary if the input is not synchronized with the A/D clock. This input is useful for data
reduction for applications such as RADAR, burst signal acquisition, and pulsed spectroscopy.

D/A ANALOG OUT - The D/A analog output, provides the single-ended D/A output and
should be connected to 50 Ohms to ground, adhering to the output compliance range specified in
the specifications section.  Under no circumstances should this output be subj ected to a
voltage outside the compliance range specified rang e as damage may occur that is not
covered by the warranty.

D/A CLOCK - A single frequency clock must be continuously supplied, and must be present
before the system is powered on. 



A/D ANALOG IN - The SMA analog input connector accepts a single-ended voltage in the
range specified in the specifications section.  Under no circumstances should the signal
supplied to the analog input ever exceed the specif ied range as damage may occur that is
not covered by the warranty.

A/D CLOCK - A single frequency clock must be continuously supplied, and must be present at
least 100 milliseconds before sampling is started. 

LED Functions

ACQUIRE ENABLE - Indicates that the board is armed for acquisition and will store data to
the on-board DRAM when the user requests this via a software command and optional external
trigger.

DMA ACTIVE - Indicates the board is  performing DMA transfers.  

ACQUIRING DATA – Indicates the board is storing data into the on-board DRAM. 

D/A ACTIVE – Indicates the board is currently synthesizing D/A data from the onboard DRAM. 

POWER BAD LED - The red POWER BAD LED indicates the DC power to the DDR DIMMS
and ADCs is out of spec.   This may occur if a fault develops in the board’s power supply, or if the
slot in which it is installed is incapable of supplying sufficient current to power the board.  

ADC CLOCK BAD LED - The red ADC CLOCK BAD LED indicates the FPGA is unable to
lock an internal PLL onto to ADC's digital capture strobe.  If this LED is lit make sure that a clock
of correct amplitude, frequency and duty cycle is properly connected to the CLOCK input. On later
versions of firmware this LED is disabled.  Initiating a data capture without sufficient clock
will cause the host system to hang . 



11.  Hardware Installation and Setup

Handle the board carefully – mechanical damage to the board is not covered by warranty.  To
avoid overheating, the board must be installed in a  well-cooled workstation, server or
industrial chassis PC .  Installation in a PC or workstation without fans at the front end of the
card cage  will cause the board to overheat, and resulting dam age is not covered by
warranty.  If after 5 minutes of operation the heat sink on the board feels too hot to
comfortably touch, a system with better cooling is required .

1. Use the shutdown command, turn off the system power, and disconnect the power cord.

BEFORE REMOVING THE COMPUTER SYSTEM COVER OR REMOVING ANY BOARD, BE
SURE THAT THE POWER TO THE COMPUTER, AS WELL AS TO ALL PERIPHERAL
DEVICES IS OFF.  WEAR A STATIC-DISSIPATING WRISTBAN D WHICH IS GROUNDED TO
THE SYSTEM CHASSIS WHILE OPENING OR WORKING ON YOUR  SYSTEM.

2. Remove any screws that attach the computer system cover and remove the cover.  

3. Remove the filler bracket from the PCIe slots the board will occupy and the filler bracket
from the PCIe slot below the board, to allow adequa te air flow across the board's heatsink .

4. Hold the board by the top of the metal bracket and the back of the board (Do NOT EVER
hold or exert any force on the DIMM memory modules ).  Carefully slide the board in so its
PCIe connector mates with the motherboard PCIe connector.  Do not force the board.  If there
is any resistance, rock the board slightly when ins erting it.   Be sure the board is seated firmly
into the motherboard PCIe connector.  Check that no other PCIe/PCI boards have become
unseated.

5. Plug coaxial I/O cables for the analog inputs and/or outputs into the appropriate SMA
connectors on the board.  Connect the free ends of the analog input cable to the signal  sources
to be digitized, and connect the clock input cable to a suitable clock source, if using an external
clock.    

6. Replace the computer system cover, installing all screws you removed.  Reconnect the
power cables to the system and peripherals.  Power up and reboot the system.  The system will
then be ready for software installation.
 
In some systems the configuration time of the on-board FPGA  may be long enough that the
FPGA is not fully configured before the system begins accessing the board. If the board is not
recognized by the system (e.g. not present in the Device Manager (Windows) or not shown using
lspci (Linux)), or the system hangs when accessing the board or other similar errors occur then
this may be the problem. This is particularly possible with board models using the denser FPGAs,
such as the XC5VLX155T, but is still very rarely a problem. If any of these issues are seen the
system will need to be "warm restarted" before the board can be used. The easiest way to do this
is to boot the system to the OS boot menu, then restart the system without powering it off, then let
the system start normally. This allows the FPGA sufficient time to fully configure (a result of
powering on) before it is assessed.  This can be easily done by adding a "reboot" option to the
GRUB boot loader in Linux, hitting this reboot option after the first cold boot, and then allowing the
system to continue to reboot again with its normal default boot option.



12.  Software Installation and Setup

12.1  Software Installation for Windows Vista TM  and XP TM 

To install the software, boot the computer and place Windows release provided onto a directory
on your local drive. If using 64-bit Windows you must hit F8 during boot-up and select "Disable
Driver Signature Enforcement".

Windows should prompt with its standard "New Hardware Found" or equivalent dialog box.
Select “Install hardware from known location” (or equivalent) option, this is usually the second of
two options (the first being to install automatically).  In the dialog box which follows, please include
in the search location the directory the release files were copied to.  Note that Windows will
search for the file AD83000x*.inf, which must be in the directory specified to be included in the
search.  After successful installation, the device driver will have successfully attached to the
device. On 64-bit Windows a prompt may be displayed stating that the driver is not signed and
that the device may not work properly. This message can be ignored.

To avoid data overruns, interruptions in data acquisition, and hanging of user programs, turn off
all system power management options, screen savers,  etc.   The system must not be
allowed to go into sleep mode when the board is run ning.   To run the example programs for
Vista or XP, go to the section below, “Running the Example Programs under Windows Vista or
XPTM”

12.2  Software Installation for Linux (64-bit)

RedHat Enterprise Linux 5 and Centos 5 are the only currently supported operating systems.   

To avoid data overruns, interruptions in acquisition, and hanging of user programs, turn off all
system power management options, screen savers, etc .   The system must not be allowed
to go into sleep mode when the board is running.   Also the system must have at least 2GB of
installed RAM to acquire data records in the multi-hundred megabyte size, at full speed, unless a
suitably fast hardware RAID system is present.

After installing the board, insert the installation diskette and log in as root , copy the file uvdma-x-
y.z.x86_64.rpm  to any directory (x,y,z are integers denoting the current revision of the Linux
release, below the revision is shown as 1-1.1), and type in the following line at the prompt (shown
here as #):

#  rpm –ivh uvdma-1-1.1.x86_64.rpm

The installation script will automatically create a directory /uvdma, and install the software in this
directory.  To insure correct operation of the device driver with your kernel versions you must
recompile the driver module. You must then reboot before going further; to recompile type:

#  cd /uvdma/driver/src
#  make
#  rmmod uvdma
#  insmod uvdma.ko

To uninstall the RPM, as required prior to installing a newer version of software, the following
command is used:

#  rpm –e uvdma



13.  Running the Example Programs

13.1 Preparing to Run/Modify the Example Programs

The source code for both the Linux example programs and the Windows example programs
share an identical section of code that is used to setup a board.  This common section of code
can be compiled under Linux or Windows.  

The two files that abstract the interface to the operating system dependent system calls are
named “ad83000_funcs.h” and “ad83000_funcs.cpp”.  The file “ad83000_funcs.h” contains
several #defines at the top of the file that must be changed to insure the proper compilation
settings.  BEFORE ANY EXAMPLE PROGRAMS CAN BE RUN “AD83000_F UNCS.H” MUST
BE MODIFIED. The comments in the file “ad83000_func s.h” are considered an extension of
this manual and must be read before compiling the u ser programs.   The file
"ultra_config.dat" contains calibration settings (offset/gain) of each board based on serial number,
if the user would like to change these modify this file.

After modifing “ad83000_funcs.h” the example programs can be rebuilt by typing “make all” from
“/uvdma/example_programs”.

The software release has both source and executables for the various example programs, which
can immediately be run to demonstrate the use of the board, and form an excellent basis for
developing your own custom software.  Full source (and Visual Studio project files for Windows)
are provided for all sample user programs, allowing for easy modification and recompilation.  

13.2  The Graphical Waveform Viewer under Windows Vi sta TM or XP TM

The board comes with a basic graphics program, wx3000.exe, that allows the user to acquire a
small fixed amount of data (128 blocks) and then view the data in a waveform window using only
a small amount of host memory (one DMA block). The captured data is divided into DMA blocks
(typically 1MB per block) this means that there are 128MB/(DMA blocksize) blocks of data on the
board. Wx3000.exe allows the user select any one of these blocks and display the data in that
block.  The following are the primary controls used to acquire and view data.

- The leftmost button on the toolbar (a picture of typical Play/Stop symbols) is used to initiate a
new acquire (DO NOT PRESS UNTIL THE PREVIOUS ACQUIRE HAS COMPLETED.  ALSO,
DO NOT PRESS ANY OTHER CONTROLS UNTIL BOARD HAS COMPLETED THE ACQUIRE).
Each time this button is pressed, the board will acquire a fixed amount of data, data after that will
be garbage.

- The rightmost object on the toolbar, a numerical entry box is used to select the block offset in
the boards memory that you would like to display), valid values are 0 (the very first block) up to
4096(4K) (the first block again), the last block is 4K-1 (this is if 4096 blocks were acquired).

NOTE: If this object is not visible, increase the resolution of your screen.

- The large horizontal slider is used to select the sample offset in the currently selected block.
Note that the sample offset is displayed on the horizontal axis with the sample magnitude on the
vertical axis.  The sample offset shown on the leftmost side of the screen is the offset of the first
leftmost sample.  If the leftmost offset reads 0 the leftmost sample shown is the first sample from
the currently selected block.  If the leftmost offset is equal to the blocksize, then the leftmost
sample is the first sample from the next block.  This allows the user to quickly verify that all blocks



are contiguous.

NOTE: AFTER CHANGING THE CURRENT BLOCK THE USER MUST MOVE THE
OFFSET SLIDER IN ORDER TO PLOT THE DATA IN THE NEW BLOCK.

NOTE: No other controls in the waveform viewer should be used.

NOTE: Multiple version of Wx3000_*  may be provided.  The suffix replacing the wildcard
(*) denotes the version.  For example, wx3000_intclock_8bit_1024.exe targets a 8-bit board using
an internal clock (if an internal clock is specified DO NOT CONNECT an external clock), and
acquires 1024 blocks. If no suffix is provided then the program uses the internal clock.
 

13.3  The Graphical Waveform Viewer under Linux

The application “digosc” displays, in waveform format, the A/D data acquired by the board.  This
graphical waveform viewer can be used to read data from a previously stored record on the hard
disk. For usage of digosc perform the following commands and read all statements printed,
further details can be found in the comments in digosc_3000.c.

# cd  /uvdma/example_programs
# ./digosc 

The program will display a blank screen while reading data from the file. To display the contents of
any desired block type the block number into the text field and then click “Plot”.  The scroll bar
then allows any portion of the block to be displayed; note that the number displayed on the scroll
bar indicates the offset in the block of the first sample plotted on the screen.   To display a
different block, hit the up arrow (or type in the new desired block number) and click the “Plot”
button.  The data shown is not valid until  “Plot” has been pressed, the "Plot" button must
be pressed after the program first runs for even th e very first data to be accurate .  Then,
you may scroll through the new block using the scroll bar.  

This example program may be recompiled by typing “make all” or “make digosc”.  This program
requires the GTK2 libraries to be installed, running "yum install gtk2-devel" will install the GTK2
packages.

13.4  Cross Platform Acquisition & Synthesis 
Both the Windows and Linux software releases include the same C source code files that
implement a program to acquire data to disk and a program to synthesize data from disk. The
Windows release includes these files as part of Visual Studio projects and the Linux release
includes these files in /uvdma/example_programs with an included makefile. Under Linux the
driver source code is additionally included, the Windows driver source code is not available.

The example programs, which can be run to demonstrate the use of the board, are also an
excellent (and the only supported) means for developing custom software.  Full source and a
makefile are provided for all sample user programs (in the subdirectory example_programs),
allowing for easy modification and recompilation. 

13.4.1  acquire - acquire data into on-board DRAM, a nd then store the
buffer to disk.



The program acquire acquires a selectable number of DMA blocks of data into the board's
onboard memory and then move the data to a file on disk. 

The program acquire can be used to acquire data to the board’s on-board RAM, followed by an
automatic storage of the board’s buffer to a disk file. For usage of acquire, perform the following
commands and read all statements printed, further details can be found in the comments in
acquire.c.  A minimum of 32 1MB blocks of data can be acquired, there is no maximum.

# cd  /uvdma/example_programs
# ./acquire

The acquire program has several different modes of operation. In the simplest case, the board
acquires to onboard DRAM while continuously reading from the board into a small bounce buffer
allocated in host memory and then writing from the bounce buffer to disk. In this case the board
can acquire up to the size of the board's memory without any limitation on incoming data rate, or
for a very long time if the disk DMA rate is sufficient relative to the incoming date rate.
Alternatively, the acquire program can be compiled to use a large amount of system memory
(typically limited to the amount of system memory minus a couple gigabytes) to increase the
capture length. In this case writing to disk is delayed until the capture is completed, data is
acquired into onboard DRAM and DMA'ed to the allocated system memory until this system
memory is filled then the board's memory is filled until it contains only new data (data not yet
transfered to the host). In this case the acquisition rate is limited to approximately the DMA rate of
the system.

The acquire program can be used to acquire data in response to an external trigger event by first
preparing the board for capture and then arming it to start storing in response to an external
trigger. On non-eight bit boards the trigger input can be selected in software to be used as a level
trigger (or gating input) that can be used to selectively enable/disable acquisition increasing
storage length. Alternatively, the trigger input can be selected in software to be used as a positive
or negative edge trigger that starts acquisition when the edge occurs, with acquisition stopping
when all the data has been acquired. On eight bit boards the triggering must be a rising edge and
is not programmable.

Multiple boards can be armed to acquire data in response to the same external trigger by arming
them using multiple instances of the acquire program. Run the acquire program with no options
and view the output for usage on how to select which board is targeted when running the program.

This example program may be recompiled by typing “make all” or “make acquire”.

13.4.2  da - DMA data into on-board DRAM, and then s ynthesize.

The program da DMAs a selectable number of DMA blocks of data into the board's onboard
DRAM, after which the board will read this data from the DRAM and send it to the D/A converter.
Before running this program make sure a sufficient D/A clock was applied before the system was
powered on, and that the D/A output has been loaded with 50 Ohms to ground.

For usage of da, perform the following commands and read all statements printed, further details
can be found in the comments in da.c. This example program may be recompiled by typing “make
all” or “make da”.

# cd  /uvdma/example_programs
# ./da  



14.  APPENDIX 1 – Installing Clock/Trigger Splitter Boards
 

14.1  Installing The ADSPLTB4 Clock/Trigger Splitter

The ADSPLTB4 is an optional clock/trigger splitter boards that can, from a single clock and
optional trigger input, generate as many as four matched clock and trigger outputs for
concurrently triggering and running up to four boards.   Powered by a “wall-cube” power supply
(included), the ADSPLTB4 boards are connected via short SMA-to-SMA cables to the clock and
trigger inputs on boards that are to be run concurrently

To install the ADSPLITB4 board, make the following cable connections:   

1) Connect the TRIG0 (and TRIG1, 2 and 3, if used) outputs of the ADSPLTB4 to the
TRIGGER inputs on the boards you wish to use.   Be sure that the cables used are as
short as possible (less than 1 foot recommended) and matched to within ¼”.   Also, check
that all SMA cable connectors are firmly hand-tightened onto their respective jacks. 

2) Connect the CLK0 (and CLK1, 2 and 3, if used) outputs of the ADSPLTB4 to the CLK
inputs on the boards you wish to use. Be sure the cables used are short and matched to
within ¼”.  Check that all SMA cable connectors are firmly hand-tightened.

3) Connect the input clock source (0dBm amplitude) to the ADSPLTB4’s “CLOCK IN” jack.

4) Plug the +5V adapter’s cord into the ADSPLTB4’s “DC5V IN” jack.   Only the included 5V
regulated DC (center + terminal) adapter should be used with the ADSPLTB4.

5) Plug the +5V AC adapter into a standard 120VAC outlet.

After installing the ADSPLTB4 board, the acquire disable LED on boards connected to the
ADSPLTB4 should change in response to the single external trigger input, to verify this try
connecting a very low frequency (a few tens of hertz is OK) square wave to the ADSPLTB4's
trigger input.

 

14.2  Installing The TTL I/O, RS232-RS422, Clock/Trigger Splitter

This board connects to an Ultraview PCIe main board via a 26 pin digital connector. The board
can either be powered through this connector or via a separate +5V power supply. The board
allows 4 TTL inputs to be captured along with 12/14 bit data by connecting a TTL signal to the
TTL3, TTL2, TTL1 and TTL0 SMA jacks. There are two additional unused TTL SMA jacks, GC_N
and GC_P which are connected to global clock input/outputs on the PCIe main board's FPGA.
These TTL I/O are shown on the right hand side (RHS) of the figure below.

The 26 pin digital connector which connects the PCIe main board and optionally powers this
board is seen on the top RHS of this board. This connector is shown with a red stripe as the
26 pin connector on the PCIe main board must only b e connected to this connector to
prevent a power short.

The bottom RHS of this board has the same type of 2 6pin connector which must not be
connected to the PCIe main board. This connector is labeled RS-422 and contains differential
RS422 transceivers. The bottom LHS of the board has a DB9 connector with RS232 serial



transceivers.

The top LHS of the board has the SMA connectors for the TTL trigger in, clock in, and clock out.
The LHS of the board has 4 synchronized trigger outputs and 4 co-phase clock outputs that are
buffered versions of the clock in. The clock in SMA must always be driven, if the internal clock is
to be used then the user must connect the clock out SMA to the clock in SMA with a short cable.

The TTL I/O, RS232-RS422, Clock/Trigger Splitter. 



15.  APPENDIX 2 – Host Uploadable Firmware

15.1 Creating SVF files using Xilinx iMPACT 10.1 TM

Creation of SVF files is possible using Xilinx iMPACT 10.1TM. It is important that care is taken
when creating new SVF files if the user does not have a XilinxTM programming cable.
Reprogramming the onboard PROM using SVF files requires working firmware. 

Programming the PROM with an incomplete, non-functi onal or mis-targeted design will
likely require that the PROM be programmed with a X ilinx TM programming cable.

This procedure is only supported if the user starts  with Ultraview supplied Xilinx iMPACT TM

and Xilinx ISE TM project files, and has not modified any of the pro ject settings. 

1. Generate a programming file in Xilinx ISETM

2. Right click the background in the “PROM File Formatter” window in Xilinx iMPACTTM, and
select “Add Xilinx Device.” Navigate to the BIT file generated in step 1 and click “Open”. 

3. In the “PROM File Formatter” window, double-click “Generate File...”

4.  Switch to the “Boundry Scan” window

5. From the menu bar, select Output �  SVF File �  Create SVF file

6. The Ultraview PROM programming application requires that the name of the SVF file is
“ad83000x.svf”. Enter “ad83000x” in the “Create a New SVF File” window and click “Save”

7. Right click on the XilinxTM part in the “Boundry Scan” window, and choose “Set
Programming Properties”

8. Set the following options in the “Device Programming Properties” window:

- Uncheck “Verify”
- Uncheck “Load FPGA”
- Select PROM is configuration master (with 40MHz internal clock)
- Enter the 8 hex digit representation of your device's serial number in the PROM 

usercode field

9. Select the XilinxTM part in the “Boundry Scan” window, and double click on the “Program”
process in the iMPACTTM Processes list. 

10. Once the process completes and the “SVF Program Succeded” box appears, select
Output �  SVF File �  Stop Writing to SVF file from the menu bar. 

11. The SVF created in step 5 will now contain the information needed to reprogram the
PROM using the Ultraview supplied application “load_svf”. Instructions for loading the
PROM using the new SVF file are contained within the next section. 



15.2 Instructions for reprogramming the FPGA using S VF files
WARNING: Interruption of load_svf will corrupt the firmware, and your board may need to

be programmed using a  Xilinx TM programming cable.

15.2.1 Instructions for Windows Vista TM or XP TM[

1. Copy ad83000x.svf to the "precompliled_apps" subdirectory in the Ultraview installation
directory. This directory will contain the program “load_svf.exe”; “load_svf.exe” always
loads the SVF file named “ad83000x.svf”.

2. Open the command prompt (In Windows Vista, navigate to Start Menu �  All Programs �
Accessories �  Command Prompt. In Windows XP, navigate to Start Menu �  Run. Enter
“cmd” and press  return)

3. Change directory to the "precompliled_apps"  directory containing load_svf.exe in the
command prompt. The path to your installation directory is variable, and chosen when the
Ultraview software is first installed.)

4. Execute load_svf.exe by typing “load_svf” in the command prompt.   

5. The software will now upload the new firmware to the PROM on the the board. This will
take a while; depending on the system it may take between 2 and 20 minutes. Do not
interrupt the upload.  Interrupting the upload will corrupt the firmware; if the firmware is
corrupted the board may need to be programmed using a  XilinxTM programming cable.

6. When the message “Programming Took __min __sec” appears, and the command prompt
“....\AD8-3000_firmware_swap>” appears, programming is finished.

7. Shut down your system. Note: It is important to shut your machine down as oppose to
restarting, as power cycling your system will confi gure the FPGA with the new
firmware contained in the PROM.

8. Turn on your system. Your board will now be programmed with the new firmware.

15.2.2 Instructions for Linux (64-bit)

1. Copy ad83000x.svf to the Ultraview installation directory  /uvdma/example_programs/. This
directory will contain the program “load_svf”; “load_svf” always loads the SVF file named
“ad83000x.svf”.

2. Open a terminal in the example_programs directory. 

3. Run load_svf by typing “./load_svf” in the console. 

4. The software will now upload the new firmware to the PROM on the AD8-3000. This will
take a while; depending on the system it may take between 3 and 30 minutes. Do not
interrupt the upload.  Interrupting the upload will corrupt the firmware; if the firmware is
corrupted the board may need to be programmed using a  XilinxTM programming cable.

5. When the message “Programming Took __min __sec” appears, and the command prompt
“....\example_programs#” appears, programming is finished. 



6. Shut down your system. Note: It is important to shut your machine down as oppose to
restarting, as power cycling your system will confi gure the FPGA with the new
firmware contained in the PROM.

7. Turn on your system. Your board will now be programmed with the new firmware.


