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Models 7750, 7750D Quad/Octal 200 MHz, 16-bit A/D with Virtex-5 FPGAs - x16 PCIe

Clocking and Synchronization
The Model 7750 architecture includes

a flexible timing and synchronization cir-
cuit for each bank of four A/D converters,
allowing the A/Ds to be clocked by
internal or external clock sources and a
multiboard timing bus.

Each timing bus includes a clock, a sync,
two gate or trigger signals and a PPS signal.
The timing bus can be driven by an internal
crystal oscillator, a front panel reference
input or the LVPECL bus.

One or two fr ont panel 26-pin LVPECL
Clock/Sync connectors allow multiple
modules to be synchronized. In the slave
mode, each accepts differential LVPECL
inputs that drive the clock, sync, gate and
PPS signals for the internal timing bus.

In the master mode, the LVPECL bus
can drive the timing signals for synchro-
nizing multiple modules. Up to three
slave 7750s can be driven from each
LVPECL bus master, supporting synchro-
nous sampling and sync functions across all
connected modules. More modules can be
synchronized with an external clock and
sync generator.

Memory Resources
Up to three independent 512 MB banks

of DDR2 SDRAM are available to each
processing FPGA. Built-in memory
functions include an A/D data transient
capture mode with pre- and post-trig-
gering. All memory banks can be easily
accessed through the PCI interface using
the on-board DMA controllers.

 Custom user-installed functions within
the FPGA can take advantage of the SDRAM
for many other purposes.

PCI Express Interface
The 7750 includes a multiple port,

48-lane Gen 2 PCI Express (PCIe) switch
with integrated SerDes. The switch pro-
vides x16 wide connection to the PCIe
interface, allowing high-speed data trans-
fers to and from the motherboard. Switch
ports each include buffer memory to mini-
mize bottlenecks, with two 4X PCIe
connections provided to each FPGA, as
well as one 4X connection to each 64-bit
PCI-X interface.

Option -5xx adds two full duplex 4X
gigabit serial paths on high-speed con-
nectors, supporting PCIe or other gigabit
protocols.

Specifications
Front Panel Analog Signal Inputs

Input Type:  Transformer-coupled, front
panel female SMC connectors
Transformer Type:  Coil Craft
WBC1-1TLB
Full Scale Input: +8 dBm into 50 ohms
3 dB Passband: 250 kHz to 350 MHz

A/D Converters
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Internal Clock:  200 MHz crystal osc.
External Clock:  10 to 200 MHz
Resolution: 16 bits

A/D Data Reduction Mode:  Data from the
A/Ds can be decimated by any value
between 1 and 4096

Clock Sources: Selectable from onboard
crystal oscillators, external or LVPECL
clocks

External Clock
Type: Front panel female SMC connector,
sine wave, 0 to +10 dBm, AC- coupled,
50 ohms
Sync/Gate Bus: 26-pin connector, clock/
sync/gate /PPS input/output LVPECL
bus; one gate/trigger and one sync/
PPS input TTL signal

Field Programmable Gate Array
Processing FPGA: Xilinx Virtex-5
XC5VSX50T (one  for 7750, two for
7750D); optional FPGAs include:
XC5VLX50T, XC5VSX95T, XC5VLX155T
and XC5VFX100T
Interface FPGA: Xilinx Virtex-5
XC5VLX30T (one for 7750, two for
7750D); optional FPGA: XC5VSX50T

Custom I/O
Available only with SX95T, LX155T
and FX100T FPGAs
Option -104:  Provides GPIO with 16
LVDS pairs to each processing FPGA
and 16 pairs to each interface FPGA

Memory
DDR2 SDRAM:  Up to 1.5 GB in three
banks per processing FPGA (3 GB max.)

PCI to PCIe Interface
PCI-X Bus: 64-bits, 100 MHz and 64- or
32-bits at 33 or 66 MHz
DMA:  4 channel demand-mode and
chaining controller per PCI bus
PCIe Interface: Gen. 2, x16 width
PCIe Ports: two 4X ports per FPGA

one 4X port per PCI bus
one 16X port to PCIe motherboard

Environmental
Operating Temp: 0° to 50° C
Storage Temp: –20° to 90° C
Relative Humidity:  0 to 95%, non-cond.

Size: Full-length PCIe , 4.38 in. x 12.3 in.

Ordering Information
Model Description

7750 Quad 200 MHz, 16-bit A/D
with Virtex-5 FPGAs -
Full-length x16 PCIe

7750D Octal 200 MHz, 16-bit A/D
with Virtex-5 FPGAs -
Full-length x16 PCIe

Options:

-104 FPGA I/O through the
GPIO connector(s)

-5xx Gigabit Serial I/O - two
full duplex 4X paths
(Model 7750) or four full
duplex 4X paths (Model
7750D)

Contact Pentek for additional
available options.
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Pentek, Inc.

Model 7850 Quad 200 MHz, 16-bit A/D with Virtex-5 FPGAs - x8 PCIe
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Features
■ Complete software radio

interface solution
■ PCI Express 2.0 (Gen. 2)

Interface up to x8 wide
■ Built-in fan for added

cooling
■ Four 200 MHz 16-bit A/Ds

■ Up to 1.5 GB of DDR2
SDRAM

■ Two Xilinx Virtex-5 FPGAs
■ Up to 2.56 seconds of data

capture at 200 MHz
■ LVPECL clock/sync bus for

multimodule synchronization
■ Up to 32 pairs of LVDS

connections to the Virtex-5
FPGAs for custom I/O

General Information
Model 7850 is a high-speed data con-

verter suitable for connection as the HF or
IF input of a communications system. It fea-
tures four 200 MHz, 16-bit A/Ds. These are
supported by an array of data processing
and transport resources ideally matched to
requirements of high-performance systems.

 The 7850 attaches to motherboards
with half-length PCI Express (PCIe)
interface slots for installation in various
PCs, blade servers and computer systems.

A/D Converter Stage
The front end accepts four full scale

analog HF or IF inputs on front panel SMC
connectors at +8 dBm into 50 ohms with
transformer coupling into Texas Instruments
ADS5485 200 MHz, 16-bit A/D converters.

The digital outputs are delivered into
the Virtex-5 FPGA for signal processing or
for routing to other module resources.

Virtex-5 FPGAs
The Model 7850 architecture includes

two Virtex-5 FPGAs. All of the board’s data
and control paths are accessible by the
FPGAs, enabling factory installed functions
including data multiplexing, channel selec-
tion, data packing, gating, triggering and
SDRAM memory control. In addition,
users can install their own custom IP for
data processing. Pentek GateFlow FPGA
Design Kits facilitate integration of user-cre-
ated IP with the factory- shipped functions.

There are two FPGA types on the
7850: processing and interface. The pro-
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cessing FPGA serves as a control and sta-
tus engine with data and programming
interfaces to each of the on-board resources
including the A/D converters, DDR2
SDRAM memory, interface FPGA, pro-
grammable LVPECL I/O and clock, gate
and synchronization circuits. The process-
ing FPGA can be populated with a variety
of different FPGAs to match the specific
requirements of the processing task. Sup-
ported FPGAs include: Virtex-5 SX50T,
SX95T, LX50T, LX155T and FX100T.

The SXT parts feature between 288
and 640 DSP48E Slices and are ideal for
demodulation/modulation, decoding/
encoding, decryption/encryption, digital
delay and channelization of the signals
between reception and transmission. For
applications requiring more FPGA logic
cells, the Model 7150 can be optionally
configured with an LX155T in the process-
ing FPGA position for 155,648 logic cells.

The interface FPGA provides board con-
nections including PCI-X or PCI Express.
Implementing the PCI interfaces in this
FPGA keeps the processing FPGA resources
free for signal processing. The interface
FPGA can be configured as an LXT or
an SXT family part, providing not only
interface functionality, but processing
resources up to an additional 640
DSP48E Slices.

Option -104 installs a GPIO connector
with 16 pairs of LVDS connections to the
processing FPGA, and 16 pairs of LVDS
connections to the interface FPGA for
custom I/O. ➤
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Pentek, Inc.

Model 7850 Quad 200 MHz, 16-bit A/D with Virtex-5 FPGAs - x8 PCIe

Clocking and Synchronization
The Model 7850 architecture includes

a flexible timing and synchronization cir-
cuit for each bank of four A/D converters,
allowing the A/Ds to be clocked by
internal or external clock sources and a
multiboard timing bus.

Each timing bus includes a clock, a sync,
two gate or trigger signals and a PPS signal.
The timing bus can be driven by an internal
crystal oscillator, a front panel reference
input or the LVPECL bus.

A front panel 26-pin LVPECL Clock/
Sync connector allows multiple modules
to be synchronized. In the slave mode,
each accepts differential LVPECL inputs
that drive the clock, sync, gate and PPS
signals for the internal timing bus.

In the master mode, the LVPECL bus
can drive the timing signals for synchro-
nizing multiple modules. Up to three slave
7850s can be driven from the LVPECL
bus master, supporting synchronous
sampling and sync functions across all
connected modules. More modules can be
synchronized with an external clock and
sync generator.

Memory Resources
Up to three independent 512 MB

banks of DDR2 SDRAM are available to
the processing FPGA. Built-in memory
functions include an A/D data transient
capture mode with pre- and post-trigger-
ing. All memory banks can be easily accessed
through PCI interface using the on-board
DMA controllers.

 Custom user-installed functions within
the FPGA can take advantage of the SDRAM
for many other purposes.

PCI Express Interface
The 7850 includes a multiple port,

48-lane Gen. 2 PCI Express (PCIe) switch
with integrated SerDes. The switch pro-
vides x8 wide connection to the PCIe
interface, allowing high-speed data trans-
fers to and from the motherboard. Switch
ports each include buffer memory to mini-
mize bottlenecks, with two 4X PCIe
connections provided to the processing
FPGA, as well as one 4X connection to the
64-bit PCI-X interface.

Option -5xx adds two full duplex 4X
gigabit serial paths on high-speed con-
nectors, supporting PCIe or other gigabit
protocols.

Specifications
Front Panel Analog Signal Inputs

Input Type: Transformer-coupled, front
panel female SMC connectors
Transformer Type: Coil Craft
WBC1-1TLB
Full Scale Input: +8 dBm into 50 ohms
3 dB Passband: 250 kHz to 350 MHz

A/D Converters
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Internal Clock: 200 MHz crystal osc.
External Clock: 10 to 200 MHz
Resolution: 16 bits

A/D Data Reduction Mode: Data from
the A/Ds can be decimated by any
value between 1 and 4096

Clock Sources: Selectable from onboard
crystal oscillators, external or LVPECL
clocks

External Clock
Type: Front panel female SMC connector,
sine wave, 0 to +10 dBm, AC- coupled,
50 ohms
Sync/Gate Bus: 26-pin connector, clock/
sync/gate/PPS input/output LVPECL
bus; one gate/trigger and one sync/
PPS input TTL signal

Field Programmable Gate Array
Processing FPGA: Xilinx Virtex-5
XC5VSX50T; optional FPGAs include:
XC5VLX50T, XC5VSX95T, XC5VLX155T
and XC5VFX100T
Interface FPGA: Xilinx Virtex-5
XC5VLX30T; optional FPGA:
XC5VSX50T

Custom I/O
Available only with SX95T, LX155T
and FX100T FPGAs
Option -104: Provides GPIO with 16
LVDS pairs to the processing FPGA and
16 pairs to the interface FPGA

Memory
DDR2 SDRAM:  Up to 1.5 GB in three
banks

PCI to PCIe Interface
PCI-X Bus: 64-bits, 100 MHz and 64- or
32-bits at 33 or 66 MHz
DMA:  4 channel demand-mode and
chaining controller per PCI bus
PCIe Interface: Gen. 2, x8 width
PCIe Ports: two 4X ports to processing
FPGA; one can be alternately routed to
interface FPGA

one 4X port to PCI bus
one 8X port to PCIe motherboard

Environmental
Operating Temp: 0° to 50° C
Storage Temp: –20° to 90° C
Relative Humidity: 0 to 95%, non-cond.

Size: Half-length PCIe , 4.38 in. x 6.6 in.

Ordering Information
Model Description

7850 Quad 200 MHz, 16-bit A/D
with Virtex-5 FPGAs -
Half-length x8 PCIe

Options:

-104 FPGA I/O through the
GPIO connector(s)

-5xx Gigabit Serial I/O - two
full duplex 4X paths

Contact Pentek for additional
available options.
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Pentek, Inc.

Model 5350 Quad 200 MHz, 16-bit A/D with Virtex-5 FPGAs - 3U VPX
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Features
■ Complete software radio

interface solution for 3U VPX
systems

■ Supports Gigabit Serial
Fabrics including PCI
Express, Serial RapidIO
and Xilinx Aurora

■ Four 200 MHz 16-bit A/Ds
■ Up to 1.5 GB of DDR2

SDRAM
■ Two Xilinx Virtex-5 FPGAs

■ Up to 2.56 seconds of data
capture at 200 MHz

■ LVPECL clock/sync bus for
multiboard synchronization

■ Up to 32 pairs of LVDS
connections to the Virtex-5
FPGAs for custom I/O

■ 3U VPX form factor provides
a compact, rugged platform

■ Compatible with several
VITA standards including:
VITA-46 (VPX Baseline
Standard)
VITA-48 (VPX REDI)
VITA-65 (OpenVPXTM

System Specification)
■ Ruggedized and conduction-

cooled versions available

General Information
Model 5350 is a high-speed data con-

verter suitable for connection as the HF or IF
input of a communications system. It features
four 200 MHz, 16-bit A/Ds. These are sup-
ported by an array of data processing and
transport resources ideally matched to require-
ments of high-performance systems.

 The 5350 features built-in support for
PCI Express (PCIe) Gen. 2 over the 3U VPX
backplane. A unique fabric-transparent
crossbar switch configuration adds gigabit
serial data paths for Xilinx Aurora or Serial
RapidIO applications.

A/D Converter Stage
The front end accepts four full scale

analog HF or IF inputs on front panel SMC
connectors at +8 dBm into 50 ohms with
transformer coupling into Texas Instruments
ADS5485 200 MHz, 16-bit A/D converters.

The digital outputs are delivered into the
Virtex-5 FPGA for signal processing or for
routing to other board resources.

Virtex-5 FPGAs
The Model 5350 architecture includes

two Virtex-5 FPGAs. All data and control
paths are accessible by the FPGAs, enabling
factory installed functions including data
multiplexing, channel selection, data pack-
ing, gating, triggering and SDRAM memory
control. In addition, users can install their
own custom IP for data processing. Pentek
GateFlow FPGA Design Kits facilitate
integration of user-created IP.

There are two FPGA types on the 5350:
processing and interface. The processing
FPGA serves as a control and status engine
with data and programming interfaces to
each of the onboard resources including the
A/D converters, DDR2 SDRAM memory,
interface FPGA, programmable LVPECL I/O
and clock, gate and synchronization circuits.
The processing FPGA can be populated with
a variety of different FPGAs to match the
specific requirements of the processing task.
Supported FPGAs include: Virtex-5 SX50T,
SX95T, LX50T, LX155T and FX100T.

The SXT parts feature between 288 and
640 DSP48E Slices and are ideal for demodu-
lation/modulation, decoding/encoding,
decryption/encryption, digital delay and
channelization of the signals between recep-
tion and transmission. For applications
requiring more FPGA logic cells, the Model
5350 can be optionally configured with an
LX155T in the processing FPGA position for
155,648 logic cells.

The interface FPGA provides board con-
nections including PCI-X or PCI Express,
preserving the processing FPGA resources
for signal processing. The interface FPGA
can be configured as an LXT or an SXT
family part, providing not only interface
functionality, but processing resources up
to an additional 640 DSP48E Slices.

Option -104 provides general purpose
I/O to VPX-P2 with 16 pairs of LVDS con-
nections to the processing FPGA, and 16
pairs of LVDS connections to the interface
FPGA for custom I/O. ➤
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Pentek, Inc.

Model 5350 Quad 200 MHz, 16-bit A/D with Virtex-5 FPGAs - 3U VPX

Clocking and Synchronization
The Model 5350 architecture includes a

flexible timing and synchronization circuit
for each bank of four A/D converters,
allowing the A/Ds to be clocked by internal
or external clock sources and a multiboard
timing bus.

Each timing bus includes a clock, a sync,
two gate or trigger signals and a PPS signal.
The timing bus can be driven by an internal
crystal oscillator, a front panel reference
input or the LVPECL bus.

A front panel 26-pin LVPECL Clock/Sync
connector allows multiple boards to be syn-
chronized. In the slave mode, each accepts
differential LVPECL inputs that drive the
clock, sync, gate and PPS signals for the
internal timing bus.

In the master mode, the LVPECL bus can
drive the timing signals for synchronizing
multiple boards. Up to three slave 5350s can
be driven from the LVPECL bus master,
supporting synchronous sampling and
sync functions across all connected boards.
More boards can be synchronized with an
external clock and sync generator.

Memory Resources
Up to three independent 512 MB banks

of DDR2 SDRAM are available to the pro-
cessing FPGA. Two of the banks support
built-in memory functions include an A/D
data transient capture mode with pre- and
post-triggering. These banks can be easily
accessed through the PCI interface using
the on-board DMA controllers.

Custom user-installed functions within
the FPGA can take advantage of all three
banks to support various applications.

Fabric-Transparent Crossbar Switch
The 5350 features a unique high-speed

switching configuration. A fabric-transpar-
ent crossbar switch bridges numerous
interfaces and components on the board
using gigabit serial data paths with no latency.
Programmable signal input equalization
and output pre-emphasis settings enable
optimization. Data paths can be selected as
single (x1) lanes, or groups of four lanes (x4).

PCI Express Switch
Model 5350 includes a PCIe Gen. 2

switch. The switch provides a total of 24
PCIe lanes to the Fabric-Transparent Cross-
bar Switch on 6 ports. Dynamic lane width
negotiation within the PCIe switch allows
for x1, x4,  x8 or x16 widths. These can be
selected in any combination.

Specifications
Front Panel Analog Signal Inputs

Input Type: Transformer-coupled, front
panel female SMC connectors
Transformer Type: Coil Craft
WBC1-1TLB
Full Scale Input: +8 dBm into 50 ohms
3 dB Passband: 250 kHz to 350 MHz

A/D Converters
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Internal Clock: 200 MHz crystal osc.
External Clock: 10 to 200 MHz
Resolution: 16 bits

A/D Data Reduction Mode: Data from the
A/Ds can be decimated by any value
between 1 and 4096

Clock Sources: Selectable from onboard crys-
tal oscillators, external or LVPECL clocks

External Clock
Type: Front panel female SMC connector,
sine wave, 0 to +10 dBm, AC- coupled,
50 ohms
Sync/Gate Bus: 26-pin connector, clock/
sync/gate/PPS input/output LVPECL
bus; one gate/trigger and one sync/
PPS input TTL signal

Field Programmable Gate Array
Processing FPGA: Xilinx Virtex-5
XC5VSX50T standard; XC5VLX50T,
XC5VSX95T, XC5VLX155T or
XC5VFX100T, optional
Interface FPGA: Xilinx Virtex-5
XC5VLX30T std.; XC5VSX50T optional

Custom I/O
Option -104: Provides GPIO to VPX-P2
with 16 LVDS pairs to processing FPGA
(SX95T, LX155T or FX100T only) and 16
pairs to interface FPGA

Memory
DDR2 SDRAM: to 1.5 GB in three banks

PCI to PCIe Interface
PCI-X Bus: 64-bits, 100 MHz and 64- or
32-bits at 33 or 66 MHz
DMA:  4 channel demand-mode and
chaining controller per PCI bus

Gigabit Serial I/O:
Processing FPGA: Two 4X ports to Fab-
ric-Transparent Switch; one can be
alternately routed to interface FPGA
VPX-P1: Four 4X ports to Fabric-Trans-
parent Crossbar Switch
PCI Express: Six ports to Fabric-Trans-
parent Switch, each configurable as x1,
x4, x8 or x16 lanes, 24 lanes total

Environmental
Operating Temperature:
Forced-Air Cooled: 0° to 50° C std;
-20° to 65° C (Level L2)
Conduction-Cooled: -40° to 70° C (Level L3)

Size: 3.937 in. x 6.717 in. (100 mm x 170.6 mm)

Ordering Information
Model Description

5350 Quad 200 MHz, 16-bit A/D
with Virtex-5 FPGAs -
3U VPX

Options:

-104 FPGA I/O to VPX-P2

-5xx Gigabit Serial I/O to VPX-
P1- four full duplex 4X
paths

-703 Level L3 Conduction-
Cooled Version

Contact Pentek for additional
available options.
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3-Ch. 200 MHz A/D, 2-Ch. 800 MHz D/A, Virtex-6 FPGA - XMCModel 71620Model 71620

General Information
Model 71620 is the first member of the

CobaltTM family of high performance XMC
modules based on the Xilinx Virtex-6 FPGA. A
multichannel, high-speed data converter, it is
suitable for connection to HF or IF ports of a
communications and radar system. It includes
three A/Ds and two D/A converters and four
banks of memory. The Model 71620 is com-
patible with the VITA 42.0 XMC format and
supports PCI Express Gen. 2 as a native in-
terface.

A/D Converter Stage
The front end accepts three full scale

analog HF or IF inputs on front panel
SSMC connectors at +8 dBm into 50 ohms
with transformer coupling into three
Texas Instruments ADS5485 200 MHz,
16-bit A/D converters.

The digital outputs are delivered into
the Virtex-6 FPGA for signal processing,
data capture or for routing to other module
resources.

Digital Upconverter and D/A Stage
A TI DAC5688 DUC (digital upconverter)

and D/A accepts a baseband real or complex
data stream from the FPGA and provides
that input to the upconvert, interpolate and
dual D/A stages.

When operating as a DUC, it interpolates
and translates real or complex baseband
input signals to any IF center frequency up
to 360 MHz. It delivers real or quadrature
(I+Q) analog outputs to the dual 16-bit D/A

converter. Analog output is through a pair
of front panel SSMC connectors.

If translation is disabled, the DAC5688
acts as a dual interpolating 16-bit D/A with
output sampling rates up to 800 MHz. In
both modes the DAC5688 provides interpo-
lation factors of 2x, 4x and 8x.

Xilinx Virtex-6 FPGA
The Model 71620 Cobalt architecture

features a Virtex-6 FPGA. All of the board’s
data and control paths are accessible by the
FPGA, enabling factory installed functions
including data multiplexing, channel selec-
tion, data packing, gating, triggering and
memory control. In addition to  the built-in
functions, users can install their own cus-
tom IP for data processing. Pentek
GateFlow FPGA Design Kits facilitate inte-
gration of user-created IP with the factory
shipped functions.

The FPGA serves as a control and status
engine with data and programming inter-
faces to each of the on-board resources
including the data converters, DDR3
SDRAM or QDRII+ SRAM memory, PCIe
interface, programmable LVDS I/O and
clock, gate, and synchronization circuits.
The FPGA can be populated with a variety
of different FPGAs to match the specific
requirements of the processing task. Sup-
ported FPGAs include: Virtex-6 LX130T,
LX240T, LX365T, SX315T, or SX475T. The
SXT parts feature up to 2016 DSP48E slices
and are ideal for ➤
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Features
■ Complete software radio

interface solution
■ Supports Xilinx Virtex-6

LXT and SXT FPGAs
■ Three 200 MHz 16-bit A/Ds

■ One digital upconverter
■ Two 800 MHz 16-bit D/As
■ Up to 1 GB of DDR3 SDRAM

or 32 MB of QDRII+ SRAM
■ Sample clock synchronization

to external system reference
■ LVPECL clock/sync bus for

multimodule synchronization
■ PCI Express (Gen. 2)

interface up to x8 wide
■ VITA 42.0 XMC compatible

with switched fabric interfaces
■ LVDS connections to the

Virtex-6 FPGA for custom I/O
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3-Ch. 200 MHz A/D, 2-Ch. 800 MHz D/A, Virtex-6 FPGA - XMCModel 71620

Ordering Information
Model Description

71620 3-Channel 200 MHz A/D
and 2-Channel 800 MHz
D/A with Virtex-6 FPGA -
XMC

Options:

-104 FPGA I/O through P14
connector

-154 DDR3 SDRAM Memory
replaces QDRII+ SRAM
in Banks 1 and 2

-164 DDR3 SDRAM Memory
replaces QDRII+ SRAM
in Banks 3 and 4

Contact Pentek for availability
of conduction-cooled versions

➤ modulation/demodulation, encoding/
decoding, encryption/decryption, and
channelization of the signals between
transmission and reception. For appli-
cations not requiring large DSP resources,
one of the lower-cost LXT FPGAs can be
installed.

Option -104 adds the P14 PMC connec-
tor with pairs of LVDS connections to the
FPGA for custom I/O.

     Clocking and Synchronization
Two internal timing buses provide

either a single clock or two different clock
rates to the A/D and D/A signal paths.

Each timing bus includes a clock, sync
and a gate or trigger signal. An internal
clock generator receives an external sample
clock from the front panel SSMC connector.
This clock can be used directly for either
the A/D or D/A sections or can be divided
by a built-in clock synthesizer circuit to
provide different A/D and D/A clocks.
In an alternate mode, the sample clock
can be sourced from an onboard program-
mable voltage-controlled crystal oscillator.
In this mode, the front panel SSMC con-
nector can be used to provide a 10 MHz
reference clock for synchronizing the in-
ternal oscillator.

A front panel 26-pin LVPECL Clock/
Sync connector allows multiple modules
to be synchronized. In the slave mode, it
accepts LVPECL inputs that drive the
clock, sync and gate signals. In the master
mode, the LVPECL bus can drive the
timing signals for synchronizing multiple
modules.

Multiple 71620’s can be driven from
the LVPECL bus master, supporting
synchronous sampling and sync functions
across all connected boards.

Memory Resources
The 71620 architecture supports up to

four independent memory banks which
can configured with all QDRII+ SRAM,

DDR3 SDRAM, or as combination of two
banks of each type of memory. Each
QDRII+ SRAM bank can be up to 8 MB
deep and is an integral part of the
module’s DMA capabilities, providing
FIFO memory space for creating DMA
packets. For applications requiring deep
memory resources, DDR3 SDRAM banks
can each be up to 256 MB deep. Built-in
memory functions include an A/D data
transient capture mode and D/A wave-
form playback mode.

 In addition to the factory installed
functions, custom user-installed IP within
the FPGA can take advantage of the
memories for many other purposes.

Intelligent DMA Engine
All memory banks are supported with

DMA engines for easily moving data
through the PCIe interface. For each
transfer, the DMA engine can automatically
construct metadata packets containing
channel ID, a sample-accurate timestamp
and data length information. These actions
simplify the host processor’s job of iden-
tifying and executing on the data.

XMC Interface
The Model 71620 complies with the VITA

42.0 XMC specification for carrier boards.
Two connectors provide dual x4 links or a
single x8 link with up to a 3.125 GHz bit
clock. With dual XMC connectors, the
71620 supports x8 Gen. 2 PCIe on the
first XMC connector leaving the second
connector free to support user installed
transfer protocols specific to the target
application.

PCI Express Interface
The Model 71620 includes an indus-

try-standard interface fully compliant
with PCI Express Gen. 2 bus specifica-
tions. The x8 lane interface includes
multiple DMA controllers for efficient
transfers to and from the module.
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4-Channel 200 MHz, 16-bit A/D, Virtex-6 FPGA - XMCModel 71660

General Information
Model 71660 is the latest member of the

CobaltTM family of high performance XMC
modules based on the Xilinx Virtex-6 FPGA.

A multichannel, high-speed data con-
verter, it is suitable for connection to HF or
IF ports of a communications or radar system.

Its built-in data capture features offer an
ideal turnkey solution as well as a platform
for developing and deploying custom FPGA
processing IP.

The Model 71660 is compatible with the
VITA 42.0 XMC format and supports PCI
Express Gen. 2 as a native interface as well
as support for user installed protocols.

A/D Converter Stage
The front end accepts four full scale ana-

log HF or IF inputs on front panel SSMC
connectors at +8 dBm into 50 ohms with
transformer coupling into four Texas In-
struments ADS5485 200 MHz, 16-bit A/D
converters.

The digital outputs are delivered into
the Virtex-6 FPGA for signal processing,
data capture or for routing to other module
resources.

Xilinx Virtex-6 FPGA
The Model 71660 Cobalt architecture

features a Virtex-6 FPGA. All of the board’s
data and control paths are accessible by the
FPGA, enabling factory installed functions
including data multiplexing, channel selec-
tion, data packing, gating, triggering and
memory control. In addition to  the built-in
functions, users can install their own custom
IP for data processing. Pentek GateFlow

FPGA Design Kits facilitate integration of
user-created IP with the factory shipped
functions.

The FPGA serves as a control and status
engine with data and programming inter-
faces to each of the on-board resources
including the data converters, QDRII+
SRAM or DDR3 SDRAM memory, PCIe
interface, programmable LVDS I/O, gigabit
serial interfaces, and clock, gate, and syn-
chronization circuits.  The FPGA can be
populated with a variety of different FPGAs
to match the specific  requirements of the
processing task. Supported FPGAs include:
Virtex-6 LX130T, LX240T, LX365T, SX315T,
or SX475T.

The SXT parts feature up to 2016
DSP48E slices and are ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channelization
of the signals between transmission and
reception. For applications not requiring
large DSP resources, one of the lower-cost
LXT FPGAs can be installed.

Option -104 adds the P14 PMC connec-
tor with 20 pairs of LVDS connections to
the FPGA for custom I/O.

Option -105 adds the P16 XMC connec-
tor with dual x4 gigabit links  to the FPGA
to support serial protocols.

Clocking and Synchronization
An internal timing bus provides all tim-

ing and synchronization  required by the
A/D converters. It includes a clock, two
sync and two gate or trigger signals. An on-
board clock generator receives an external
sample clock from the front panel SSMC ➤

Features
■ Complete radar and software

radio interface solution
■ Supports Xilinx Virtex-6

LXT and SXT FPGAs
■ Four 200 MHz 16-bit A/Ds

■ Up to 2 GB of DDR3 SDRAM
or 32 MB of QDRII+ SRAM

■ Sample clock synchronization
to an external system reference

■ LVPECL clock/sync bus for
multimodule synchronization

■ PCI Express (Gen. 1 & 2)
interface up to x8 wide

■ VITA 42.0 XMC compatible
with switched fabric interfaces

■ LVDS connections to the
Virtex-6 FPGA for custom I/O
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4-Channel 200 MHz, 16-bit A/D, Virtex-6 FPGA - XMCModel 71660

connector. This clock can be used directly
by the A/D or divided by a built-in clock
synthesizer circuit. In an alternate mode,
the sample clock can be sourced from an
on-board programmable voltage-controlled
crystal oscillator. In this mode, the front
panel SSMC connector can be used to
provide a 10 MHz reference clock for
synchronizing the internal oscillator.

A front panel 26-pin LVPECL Clock/Sync
connector allows multiple modules to be
synchronized. In the slave mode, it accepts
LVPECL inputs that drive the clock, sync
and gate signals. In the master mode, the
LVPECL bus can drive the timing signals
for synchronizing multiple modules.

Multiple 71660’s can be driven from the
LVPECL bus master, supporting synchro-
nous sampling and sync functions across
all connected boards.

Memory Resources
The 71660 architecture supports up to

four independent memory banks which
can be configured with all QDRII+ SRAM,
DDR3 SDRAM, or as combination of two
banks of each type of memory. Each
QDRII+ SRAM bank can be up to 8 MB
deep and is an integral part of the module’s
DMA capabilities, providing FIFO memory
space for creating DMA packets.

For applications requiring deeper memory
resources, DDR3 SDRAM banks can each
be up to 512 MB deep. Built-in memory
functions include multichannel A/D data
capture, tagging and streaming.

 In addition to the factory installed func-
tions, custom user-installed IP within the
FPGA can take advantage of the memories
for many other purposes.

Intelligent DMA Engine
All memory banks are supported with

DMA engines for easily moving data through
the PCIe interface. These powerful linked-
list DMA engines are capable of a unique
Acquisition Gate Driven mode.

In this mode, the length of a transfer
performed by a link definition need not
be known prior to data acquisition; rather,
it is governed by the length of the acquisition
gate. This is extremely useful in applications
where an external gate drives acquisition
and the exact length of that gate is not known
or is likely to vary.

For each transfer, the DMA engine can
automatically construct metadata packets
containing channel ID, a sample-accurate
timestamp and data length information.
These actions simplify the host processor’s
job of identifying and executing on the data.

Specifications
Front Panel Analog Signal Inputs

Input Type: Transformer-coupled,
front panel female SSMC connectors
Transformer Type: Coil Craft
WBC4-6TLB
Full Scale Input: +8 dBm into 50 ohms
3 dB Passband: 300 kHz to 700 MHz

A/D Converters
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Resolution: 16 bits

Sample Clock Sources: On-board clock
synthesizer

Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO, front panel
external clock or LVPECL timing bus
Synchronization: Clocks can be
locked to a front panel 5 or 10 MHz
system reference

External Clock Input
Type: Front panel female SSMC con-
nector, sine wave, 0 to +10 dBm,
AC-coupled, 50 ohms
Function: 10 to 800 MHz sample clock
or a 5 or 10 MHz system reference

Timing Bus: 26-pin front panel connector
LVPECL bus includes, clock/sync/
gate/PPS inputs and outputs; TTL sig-
nal for gate/trigger and sync/PPS
inputs

External Trigger Input
Type: Front panel female SSMC connec-
tor, LVTTL
Function: Programmable functions in-
clude: trigger, gate, sync and PPS

Field Programmable Gate Array
Standard: Xilinx Virtex-6
XC6VLX130T
Optional: Xilinx Virtex-6
XC6VLX240T, XC6VLX365T,
XC6VSX315T, or XC6VSX475T

Custom I/O
Option -104: Installs PMC P14 connec-
tor with 20 LVDS pairs to the FPGA
Option -105: Installs XMC P16 connec-
tor with two 4X serial links to the FPGA

Memory
Option 150 or 160: Two 8 MB QDRII+
SRAM Memory Banks
Option 155 or 165: Two 512 MB DDR3
SDRAM Memory Banks

PCI-Express Interface
PCI Express Bus: Gen. 1 x8 or  Gen.2 x4

Environmental
Operating Temp: 0° to 50° C
Storage Temp: –20° to 90° C
Relative Humidity: 0 to 95%, non-cond.

Size: Standard PMC module, 2.91 in. x
5.87 in.

Ordering Information
Model Description

71660 4-Channel  200 MHz A/D
with Virtex-6 FPGA - XMC

Options:

-062 XC6VLX240T FPGA

-063 XC6VLX365T FPGA

-064 XC6VSX315T FPGA

-065 XC6VSX475T FPGA

-104 LVDS FPGA I/O through
P14 connector

-105 Gigabit serial FPGA I/O
through P16 connector

-150 Two 8 MB QDRII+ SRAM
Memory Banks
(Banks 1 and 2)

-160 Two 8 MB QDRII+ SRAM
Memory Banks
(Banks 3 and 4)

-155 Two 512 MB DDR3
SDRAM Memory Banks
(Banks 1 and 2)

-165 Two 512 MB DDR3
SDRAM Memory Banks
(Banks 3 and 4)

Contact Pentek for availability
of conduction-cooled versions

XMC Interface
The Model 71660 complies

with the VITA 42.0 XMC specifi-
cation. Two connectors each
provide dual x4 links or a single
x8 link with up to a 3.125 GHz
bit clock. With dual XMC con-
nectors, the 71660 supports x8
PCIe on the first XMC connector
leaving the second connector free
to support user installed transfer
protocols specific to the target
application.

PCI Express Interface
The Model 71660 includes an

industry-standard interface fully
compliant with PCI Express
Gen. 1 & 2 bus specifications.
The x8 lane interface includes
multiple DMA controllers for
efficient transfers to and from
the module.
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Model 6821
Model 6822 215 MHz, 12-bit A/Ds with Virtex-II Pro FPGAs - VME/VXS

Model 6822 standard single slot (left)
and conduction-cooled version.

General Information
Models 6821 (single-channel) and 6822

(dual-channel) are complete high-frequency
A/D converters in a 6U VMEbus form fac-
tor. They accept one or two front panel
analog inputs and deliver digital output
samples over two or four FPDP  ports uti-
lizing FPDP or FPDP II standards. These
Models are ideal as high-speed data acquisi-
tion front ends for real-time recording, digital
receivers, and DSP systems.

Input Stage and A/D Converters
Front panel female SMA connectors accept

analog RF inputs at a full scale level of +8 dBm
or +2 dBm (software selectable) into the pri-
mary of RF transformers that present 50 ohm
input impedance. The transformers offer
low-distortion paths to the differential inputs
of the Analog Devices AD9430 A/Ds, with
flat frequency response from 400 kHz to 700
MHz (standard).

Clocking, Gating and Triggering
The A/D converter sample clock can be

sourced from an internal 210 MHz crystal
oscillator or from an externally supplied
sinusoidal clock of 215 MHz, maximum. This
clock is accepted through a front panel SMA
connector terminated in 50 ohms.

An external LVDS bus supports syn-
chronous data acquisition across multiple
boards. This is ideal for applications such
as multichannel radar systems.

Virtex-II Pro FPGAs
Both Models utilize two Xilinx Virtex-II

Pro Series FPGAs. Each FPGA is optionally

equipped with 128 MB of SDRAM and
16 MB of FLASH memory.

Each FPGA accepts 12-bit signals at the
sampling frequency from the A/D converter.
Several data packing modes are selectable
across the multiple FPDP ports. The FPGAs
also act as controllers for other board
functions including gating and triggering.

Optional LVDS I/O is available through
either the VMEbus P2 connector or a
second-slot front panel mezzanine.

FIFOs and FPDP Outputs
Following each FPGA are two 32-bit

wide FIFO buffers with standard depth of
32k words. These FIFOs are useful as elas-
tic memory to support hard disk latencies
in recording applications.

A total of four FPDP output ports are
available, two per FPGA, to support data
transfers of 320 MB/sec each or greater.
One port per FPGA is attached to the board’s
front panel, with the second attached to an
optional second-slot front panel.

A data demultiplexing mode splits the
data stream between each pair of FPDP
ports, reducing the output data rate by a
factor of up to four (depending on the data
packing mode and number of FPDP ports)
to support slower FPDP devices.

Optional VXS Interface
Both Models provide optional full duplex

VITA-41 VXS links to the VME P0 connec-
tor for both FPGAs. These links support 4X
Serial RapidIO, or other switched fabrics
such as PCI Express and Xilinx Aurora. ➤

Features
■ One or two AD9430 12-bit,

215 MHz A/D converters
■ Xilinx Virtex-II Pro FPGAs

■ Dual 4X VXS links for Serial
RapidIO

■ I/F input up to 700 MHz
■ Four FPDP or FPDP II front

panel ports
■ FIFO data buffering
■ Multiboard synchronization

■ Ruggedized and conduction-
cooled versions available
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215 MHz, 12-bit A/Ds with Virtex-II Pro FPGAs - VME/VXSModel 6821
Model 6822

➤ Switchless VXS Card Cage
A five-slot card cage with full fabric

support for three payload cards without
the need for a switch card is now available
for developing and testing VXS cards.

Specifications
Front Panel Analog Signal Inputs

Quantity: Model 6821: 1, Model 6822: 2
Input Type: Transformer-coupled, front
panel female SMA connector
Full Scale Input: +8 dBm (1.59 V p-p) or
+ 2 dBm (0.796 V p-p), software selectable,
into 50 ohms
Input Bandwidth: 150 MHz
Transformer 3 dB Passband: 400 kHz
to 700 MHz (other values optionally
available)

A/D Converter
Quantity: Model 6821: 1, Model 6822: 2
Type: Analog Devices AD9430-210
Sampling Rate: 60 MHz to 215 MHz
Internal Clock: 210 MHz crystal osc.
std.; 213.333 MHz crystal osc. optional
External Clock: 60 to 215 MHz
Resolution: 12 bits
Bandwidth: 700 MHz at full power

Clock Source: Onboard crystal oscillator,
front panel external clock

External Clock: Front panel female SMA
connector, sine wave, 0 to +4 dBm, AC
coupled, 50 ohms impedance

Sync/Gate Bus: One 26-pin connector with
one clock, one FPGA sync, and four
gate input/output LVDS signals; one
sync and one gate input TTL signals

Field Programmable Gate Arrays
Quantity: 2, both Models
Type:
Option -050: Virtex-II Pro XC2VP50-5
Option -020: Virtex-II Pro XC2VP20-5
FPGA I/O:
Option -222: Adds one 68-pin connector
per FPGA through a second-slot front
panel; each connector  provides thirty
two LVDS data I/O differential pairs,
two LVDS clock I/O pairs and four
control I/O pairs
Option -121: Provides twenty four
LVDS differential data I/O pairs, two
clock I/O pairs and four control pairs
from FPGA2 to VMEbus P2 connector
(not available with XC2VP20)

Memory
SDRAM:

Quantity: 2 banks, 1 per FPGA
Size: 128 MB per bank (256 MB total)
Bus Width: 32 bits
Speed: 133 MHz

FLASH:
Quantity: 2, 1 per FPGA

Size: 16 MB each (32 MB total)
Bus Width: 16 bits

Front Panel Data Port (FPDP) Outputs
Quantity: 2 standard; 4 with option
 -224 (additional ports located on second-
slot front panel)
Output Type: non-inverted configura-
tion, FPDP I or FPDP II
Clock: Onboard programmable oscilla-
tor (up to 50 MHz), or sample clock
with one line to each FPDP port

FIFOs
Quantity: 2 standard (one per FPDP
port), 4 with option -224
Size: 32,768 x 36
Speed: Sample clock rate ÷ 2

VME Slave Interface
Type: Slave A16/D16, A16/D32
(A32/D32 programmable)
Control: Operating modes, gate/trig-
ger, FIFO reset, data packing, FPDP
I/II selection, FPDP framing, time sync
command, status

Power
Default Configuration: 19 W
Note: User FPGA designs will increase
power consumption, normally within
the following ranges:
With XC2VP20 FPGAs: from 28 W to
38 W maximum
With XC2VP50 FPGAs: from 41 W to
62 W maximum

Environmental (Commercial version)
Pentek Ruggedization Level: L0
Cooling Method: Forced air
Operating Temp: 0 to 50° C
Storage Temp: –20 to 90° C
Relative Humidity: 0 to 95%, non-
condensing

Environmental - Option -703
Pentek Ruggedization Level: L3
Cooling Method: Conduction cooling
Operating Temp: –40 to 70° C
Storage Temp: –50 to 100° C
Relative Humidity: 0 to 95%, non-
condensing
Sine Vibration: 10 g, 20–2,000 Hz
Random Vibration:
0.1 g2/Hz, 20–2,000 Hz
Shock: 30 g, 11 ms

Environmental - Option -720
Relative Humidity: 0 to 100% non-
condensing with conformal coating

Size: Standard 6U VMEbus board, single
slot; board 160 mm (6.3 in.) x 233.5 mm
(9.2 in.), panel 20.3 mm (0.8 in) wide;
Option -222 or -224: 40.6 mm (1.6 in)
wide

Weight: 425 grams (15 oz.); 794 grams
(28 oz.) conduction-cooled version

Ordering Information
Model Description

6821 Single 215 MHz, 12-bit
A/D with Virtex-II Pro
FPGAs - VME/VXS

6822 Dual 215 MHz, 12-bit
A/D with Virtex-II Pro
FPGAs - VME/VXS

Options:

-020 XC2VP20 FPGAs

-050 XC2VP50 FPGAs

-121 LVDS I/O thru P2

-213 213.333 MHz crystal
oscillator

-222 2nd Slot LVDS I/O

-224 2nd Slot FPDP I/O

-234 FPDP for conduction-
cooled version

-340 128 MB SDRAM and
16 MB FLASH per FPGA

-422* Wideband Ultra High-
Speed DDC IP Core
factory-installed

-5xx VXS Interface

-70x Ruggedized & conduction-
cooled versions

* See Section 1 for more information
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Model 6826 Dual 2 GHz, 10-bit A/D with Virtex-II Pro FPGA - VME/VXS
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General Information
The Model 6826 is a high-frequency

single or dual channel A/D converter in a
6U VMEbus form factor. It accepts one or
two front panel analog inputs and delivers
digital output samples over two or four
FPDP connectors utilizing FPDP or FPDP II
standards. The 6826 is an ideal high-speed
data acquisition front end for real-time
recorders, digital receivers and DSP systems.

Input Stage and A/D Converter
The 6826 features one or two Atmel

AT84AS008 2 GHz, 10-bit A/D converters
driven from single-ended transformer- or
DC-coupled RF signals applied through
front panel MMCX female connectors at
–2 dBm full-scale into 50 ohms. Although
the standard transformer-coupled input
circuitry accepts signals to 1 GHz, higher
frequency input options are also available.

An innovative dual-stage demultiplexer
packs groups of eight data samples into 80-bit
words for delivery to the FPGA at one eighth
the sampling frequency (ƒ

S
/8). This advanced

circuit features the Atmel AT84CS001
Demultiplexer that represents a significant
improvement over previous technology.

Clocking, Gating and Triggering
The A/D converter sample clock is an

externally supplied sinusoidal clock at a
frequency from 200 MHz to 2 GHz. This
clock is accepted through a front panel
MMCX connector with 50 ohm termination
and distributed to both A/D converters
(dual-channel version).

Synchronization and triggering circuitry
supports synchronous data acquisition across
multiple boards. Additional front panel
MMCX connectors are provided for the

application of an ƒ
S
/8 clock to support multi-

board synchronization.

Virtex-II Pro FPGA
The 6826 utilizes a Model XC2VP70

Xilinx Virtex-II Pro FPGA. The FPGA is
equipped with 512 MB of DDR SDRAM
(optionally expandable to 1 GB) and 16 MB
of FLASH memory.

Several data packing modes allow format-
ting output data across multiple FPDP ports.
The FPGA also acts as a controller for board
functions such as gate/trigger. Optional
LVDS I/O is available through either the
VMEbus P2 connector or a second-slot
front panel mezzanine.

FIFOs and FPDP Outputs
Following the FPGA, two or four 32-bit

wide FIFO buffers with a depth of 32k words
are useful as elastic memory to support hard
disk latencies in recording applications.

A total of four FPDP output ports are avail-
able, each supporting data transfers of up to
400 MB/sec. Two FPDP ports are attached to
the 6826 front panel; optionally, two additional
ports attach to a second slot front panel
(not available in conduction-cooled units).

Optional VXS Interface
The 6826 provides two optional 4X full

duplex VITA-41 links to the VXS P0 connec-
tor, each capable of peak rates to 1.25 GB/sec.
These links support Gigabit fabrics such as
Xilinx Aurora, Serial RapidIO and PCI Express.

Switchless VXS Card Cage
A five-slot card cage with full fabric

support for three payload cards without
the need for a switch card is  available for
developing and testing VXS cards. ➤

Features
■ One or two 10-bit, 2 GHz

A/D converters

■ Xilinx Virtex-II Pro FPGA
■ Dual 4X full duplex VXS links
■ Two or four front panel

FPDP or FPDP II outputs
■ Up to 1 GB DDR SDRAM

■ Multiboard synchronization:
up to eight dual-channel
6826’s may be synchronized
with the Model 6890 clock,
sync and gate distribution
board

■ Ruggedized and conduction-
cooled versions available
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Dual 2 GHz, 10-bit A/D with Virtex-II Pro FPGA - VME/VXSModel 6826

Ordering Information
Model Description

6826 Dual 2 GHz, 10-bit A/D
with Virtex-II Pro FPGA -
VME/VXS

Options:

-001 Single A/D Converter

-002 Dual A/D Converter

-070 XC2VP70 FPGA

-121 LVDS I/O through P2

-222 2nd Slot LVDS I/O

-224 2nd Slot FPDP I/O

-340 1 GB DDR SDRAM

-5xx VXS Interface

-70x Ruggedized & conduction-
cooled versions

    ➤ Specifications
Front Panel Analog Signal Inputs

Quantity: 1 or 2
Input Type: Transformer-coupled, front
panel female MMCX connectors
Full Scale Input: –2 dBm into 50 ohms
Transformer 1 dB Passband: 50 MHz to
1 GHz

A/D Converters
Quantity: 1 or 2
Type: Atmel AT84AS008
Sampling Rate: 200 MHz to 2 GHz
Internal Clock: None
External Clock: 200 MHz to 2 GHz
Resolution: 10 bits
Bandwidth: 3.3 GHz at full power

Digital Demultiplexer Circuit
Quantity: 1 or 2
Overall Demux Ratio: 1:8
Initial Stage:

Type: Atmel AT84CS001
Demux Ratio: 1:4
Tunable Delay: -250 ps to +250 ps
Programmability: User-programmable
Output Resolution: 10 bits

Secondary Stage:
Type: Xilinx XC2VP4 FPGA
Demux Ratio: 1:2
Output Resolution: 10 bits

Clock Source: Front panel external clock
External Clock: Front panel female MMCX

connector, sine wave, 0 to –2 dBm, AC
coupled, 50 ohms impedance

A/D Sync Input/Output: Front panel female
MMCX connector, low voltage PECL

Gate/Trigger Control: One or two front
panel female MMCX connectors, low
voltage PECL; one female MMCX con-
nector , TTL

Field Programmable Gate Array
Quantity: 1
Type:
Option -070: Virtex-II Pro XC2VP70-6
FPGA I/O:
Option -121: Provides forty LVDS dif-
ferential data I/O pairs, two clock I/O
pairs and four control pairs from the
FPGA to VMEbus P2 connector
Option -222: Adds two 68-pin connec-
tors through a second-slot front panel;
each provides twenty LVDS data I/O
differential pairs, one LVDS clock I/O
pair and two control I/O pairs

Memory
DDR SDRAM:

Quantity: Two banks
Size: 256 MB per bank, 512 MB total
standard; 512 MB per bank, 1 GB total
with option -340

Bus Width: 64 bits
Speed: 125 MHz; 250 MHz double
data rate

FLASH:
Quantity: 1
Size: 16 MB
Bus Width: 16 bits

Front Panel Data Port (FPDP) Outputs
Quantity: 2 standard; 4 with option
 -224 (additional ports located on second
slot front panel)
Output Type: non-inverted configura-
tion, FPDP I or FPDP II
Clock: Onboard programmable oscilla-
tor (up to 50 MHz)

FIFOs
Quantity: 2 standard, 4 with option -224
Size: 32,768 x 36
Speed: 133 MHz

VME Slave Interface
Type: Slave A16/D16, A16/D32,
A24/D24 (A32/D32 programmable)
Control: Operating modes, gate/trigger,
FIFO reset, data packing, FPDP I/II
selection, status

Power
Default Configuration: 50 W (one A/D)
to 60 W (dual A/D)
User FPGA designs will increase power
consumption within the following ranges:
With XC2VP70 FPGA: from 50 W to
75 W typical

Environmental (Commercial version)
Pentek Ruggedization Level: L0
Cooling Method: Forced air
Operating Temp: 0 to 50° C
Storage Temp: –20 to 90° C
Relative Humidity: 0 to 95%, non-
condensing

Environmental - Option -703
Pentek Ruggedization Level: L3
Cooling Method: Conduction cooling
Operating Temp: –40 to 70° C
Storage Temp: –50 to 100° C
Relative Humidity: 0 to 95%, non-
condensing
Sine Vibration: 10 g, 20–2,000 Hz
Random Vibration:
0.1 g2/Hz, 20–2,000 Hz
Shock: 30 g, 11 ms

Environmental - Option -720
Relative Humidity: 0 to 100% non-
condensing with conformal coating

Size: Standard 6U VMEbus board, single slot;
board 160 mm (6.3 in.) x 233.5 mm (9.2 in.),
panel 20.3 mm (0.8 in.) wide; Option -222
or -224: 40.6 mm (1.6 in.) wide

Weight: 1025 grams (2.26 lbs.)
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Model 6802 32-Channel A/D with FPDP Output - VME

Ordering Information
Model Description

6802 32-Channel A/D with
FPDP Output - VME

Option:

-010 Differential 10 V p-p full-
scale input voltage

Ext. Sample
Clock In

Ext. Trigger/
Sync In

Analog
Inputs
(32)

Ch 2

Ch 1

Ch 31

Ch 32

FIFO
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FILTER
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FILTER
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FILTER
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20 MHz
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24

24
32

32 32

24

24

PDP
Output

FPDP
INTERFACE

Control

Reset

Features
■ Thirty-two sigma-delta

A/D channels

■ 24-bit accuracy
■ Differential inputs
■ Programmable gain

amplifiers
■ FPDP (Front Panel Data

Port) output
■ Sampling rates from 1 kHz

to 216 kHz
■ 100 kHz anti-aliasing filters

■ Internal or external sample
clock

■ Front panel sync bus
synchronizes all channels
on multiple boards

■ Single slot 6U VMEbus
board

General Information
Model 6802 is a high-performance

32-channel A/D converter board capable
of sampling rates up to 216 kHz. As a single-
slot VMEbus board, the Model 6802 includes
both signal conditioning and clock genera-
tion circuitry. Output samples are delivered
to a FPDP connector.

Signal Conditioning
The Model 6802 accepts 32 differential

analog inputs with 16 channels on each of
two front panel multipin connectors com-
patible with discrete wire termination.

Programmable-gain instrumentation
amplifiers deliver each signal to a single-
pole 100 kHz low pass anti-aliasing filter.

A/D Conversion
Sixteen monolithic, dual-channel sigma-

delta A/Ds provide 32 channels of A/D
conversion. Each A/D features 24-bit reso-
lution at sampling rates ranging from
1 kHz to 216 kHz. These A/Ds provide
excellent channel-to-channel matching and
linear phase response, ideal for sonar and
acoustic applications.

Sampling Control
The A/Ds utilize a high-speed system

clock capable of 64x, 128x or 256x oversam-
pling. This clock is sourced by an internal
crystal oscillator or by an external clock sup-
plied through a front panel DB9 connector.
The internal oscillator can be replaced for
custom sampling frequencies.

 A programmable divider can be used to
divide the internal or external system clock
by a factor of 1, 2, 4, 8, 16, 32, 64 or 128.

Synchronization
The front panel sync input signal allows

synchronization of up to eight 6802 boards.
In addition, the front panel connector pro-
vides trigger signal I/O for data collection
in the on-board FIFO memory.

FPDP Output
The number of active A/D channels can

be selected from 1 to 32 in steps of 1. Data
samples from all selected channels are then
interleaved and stored in a 32-bit wide
FIFO memory as either one 24-bit sample
or two packed 16-bit samples.

The FIFO delivers samples from all
selected channels to the FPDP output using
30 MHz PECL or 20 MHz TTL strobes.

Specifications
Input: differential, 2.4 V p-p full scale, DC

coupled, each input 10 kohm to ground
Gain: 1, 10 or 100
Anti-aliasing filter: lowpass, ƒ

c
=100 kHz

A/D converters: 24-bits, AKM AK5394,
SNR >90 dB, THD <–100 dB FS

Sample Rate: 1kHz to 216 kHz
System Clock: internal 12.800 MHz crystal

oscillator, or external TTL clock via front
panel connector (64 kHz to 13.824 MHz)

System Clock divider: divides internal or
ext. clock by 1, 2, 4, 8, 16, 32, 64 or 128

Output: FPDP, 32-bit, 30 MHz PECL strobe
or 20 MHz TTL strobe

VME Interface
Type: slave A16 D16
Control: gain, channel selection, filters,
operating modes, resets, data packing

Size: 6U board 160 mm (6.3 in.) x 233.5 mm
(9.2 in.), panel 0.8 in. wide
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Front Panel Data Port (FPDP) Adapter - VIM-2Model 6226

Features
■ VIM-2 module for VIM-

compatible processor boards
■ Provides two bidirectional

FPDPs
■ Data rates to 160 MB/sec

General Information
Model 6226 is a VIM-2 module which

attaches directly to VIM-compatible pro-
cessor boards. It makes two bidirectional
FPDP ports available to the processors.

Two Model 6226’s may be attached to a
VIM-compatible processor board to provide
four FPDP ports, one per processor. Alterna-
tively, the Model 6226 may be combined
with another VIM-2 module to provide
additional I/O functions.

FPDP
FPDP (Front Panel Data Port) is an indus-

try standard front panel ribbon interface,
now defined by an ANSI/VITA specifica-
tion, providing high speed data transfers
between system peripherals, array proces-
sors and data acquisition devices. FPDP
implements a 32-bit parallel communication
link capable of delivering data at sustained
rates of 160 MB/sec using standard flat
ribbon cable.

Operation
The Model 6226 contains up to two iden-

tical sections, each providing a bidirectional
FPDP port to its respective processor. A
CPLD controller provides timing and hand-
shaking to interface through the mezzanine
connectors to the 32-bit mezzanine BI-FIFO
ports of VIM processor boards. Each FPDP
port can be software-configured for either
input or output operation.

Options
The Model 6226 features one 80-pin FPDP

connector on its front panel. This connector
nests in the same slot as the VIM-compat-
ible processor board. One of the following

options must be selected when purchasing
(see drawings below for Options -002
through -004):

Option -001: Provides one FPDP port.
Option -002: Provides two FPDP ports

in a single VIM-2 section. The first port is
located on the front panel; the second port
is accessible through a front panel ribbon
cable terminated in a FPDP connector.

Option -003: Provides two FPDP ports
in a single slot. The first port is located in
the upper VIM-2 section; the second port
is located in the lower section. No other
VIM-2 module may be used with this
configuration.

Option -004: Provides two FPDP ports
in adjacent slots, allowing a second VIM-2
module to be connected. The second port is
attached to an adjacent VME carrier panel
which covers the entire second slot.

Two 6226’s can be installed to provide
up to four FPDP interfaces in a single slot
(-002) or in two adjacent slots (-004).
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Ordering Information
Model Description

6226 FPDP Adapter - VIM-2

Options:

-001 One FPDP

-002 Dual FPDP, plug & cable

-003 Dual FPDP, in-line

-004 Dual FPDP, two slots

VMEbus
Slot 1

2nd FPDP
Connector

Option -002

1st FPDP
Port

Option -003

VMEbus
Slot 1

1st FPDP
Port

2nd FPDP
Port

Option -004

VMEbus
Slot 1

VMEbus
Slot 2

1st FPDP
Port

2nd FPDP
Port
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Model 6236 14-bit A/D Converter with FPGA and Optional DDCs - VIM-2

Ordering Information
Model Description

6236 14-bit A/D with FPGA
and Optional
Downconverters - VIM-2

Options:

-102 Front panel FPGA I/O
(additional slot)

-212 Two ASIC Graychip
GC1012B Wideband
Digital Downconverters

-421 GateFlow Wideband
2-Ch Digital DDC Core in
FPGA

-300 Xilinx XC2V3000 FPGA
replaces XC2V1000

Features
■ Two low distortion 105 MHz

14-bit A/D converters
■ Internal or external A/D

sample clock to 105 MHz

■ Advanced Virtex-II FPGA for
signal preprocessing

■ Front panel sync bus

■ ASIC and FPGA wideband
downconverter options

General Information
Model 6236 is a dual 14-bit A/D VIM-2

module. It attaches directly to VIM-
compatible baseboards and includes a Vir-
tex-II FPGA (Field Programmable Gate
Array) as well as optionally available wide-
band digital receivers.

Front End
The Model 6236 accepts two analog RF

inputs at +4 dBm full scale into 50 ohms on
front panel SMA connectors.

Each of the two inputs is transformer
coupled and digitized by an Analog Devices
AD6645-105 14-bit A/D converter.  The
AD6645 is capable of operating at sample
rates from 30 MHz to 105 MHz.

The A/D converter clock can be driven
from an internal crystal oscillator or from an
external sample clock supplied through
a front panel SMA connector or front panel
sync bus.

FPGA
The A/D outputs are delivered to a Xil-

inx Virtex-II FPGA (Model XC2V1000
standard; XC2V3000 optional) which is
factory configured to perform various
modes of data packing, formatting and
channel selection. The A/D outputs are
connected directly to the FPGA so that
wideband A/D data can be delivered di-
rectly to the DSP board.

Optionally available design kits allow the
FPGA to be configured by the user for
implementation of custom preprocessing
functions such as convolution, framing, pat-
tern recognition and decompression.

Optional Digital Downconverters
The 6236 offers two different wideband

digital downconverter options, each featur-
ing a decimation range from 2 to 64.

Option -212 adds two bypassable
Graychip GC1012B downconverter ASICs
with 40 MHz maximum bandwidth for a
100 MHz sample clock, 75 dB stopband
attenuation, 12-bit input and 16-bit output.

Option -421 adds a dual-channel Gate-
Flow Downconverter Installed Core within
the FPGA with 42 MHz maximum band-
width for a 105 MHz sample clock, 100 dB
stopband attenuation, 14-bit input, 24-bit
output and programmable filter coefficients.

Synchronization
The front panel clock and sync bus allow

one 6236 to act as a master driving the
sample clock out to a front panel cable bus
using LVDS differential signaling. Multiple
slaves can then be clocked synchronously
with the master.

Front Panel I/O
An optional front panel connector pro-

vides digital input and output for the FPGA.
These lines are available for triggering, syn-
chronizing, or framing signals. They are also
useful during FPGA algorithm development
for timing and signal probing.

VIM Processor Interface
The FPGA outputs are connected

directly through the VIM mezzanine inter-
face to the 32-bit synchronous BI-FIFO on the
VIM processor board where it is buffered for
efficient block transfers into the DSP.
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Configurable Logic FPGA with FPDP I/O - VIM-2Model 6250

Optional
FPGA I/O

FPDP
CLK GEN
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A D

32 32
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Features
■ Supports high-performance

custom signal processing
■ One or two FPDP (Front

Panel Data Port) interfaces

■ Xilinx Virtex-II Series FPGAs
■ Two gate densities available:

1000K & 3000K
■ On-board auxiliary SRAM
■ GateFlow FPGA Design Kit

■ Factory-installed cores
available

Ordering Information
Model Description

6250 Configurable Logic FPGA
with FPDP I/O - VIM-2

Options:

-002 Dual FPDP, plug and
cable

-004 Dual FPDP, two slots

-102 Front panel FPGA I/O
(additional slot)

-300 Xilinx XC2V3000 FPGAs

-404 4k-point quad FFT core
installed

General Information
Model 6250 is a Configurable Logic

FPGA VIM-2 module with FPDP I/O.  It
features up to two FPDP (Front Panel Data
Port) interfaces, and two  Xilinx Virtex II
FPGAs (Field Programmable Gate Arrays).

The Model 6250 supports custom, high-
performance signal processing and
computing functions for any VIM-compat-
ible processor board.

FPGA Devices
The Model 6250 may be equipped with

two FPGAs from either Xilinx Virtex-II
family: Model XC2V1000 (standard), or
XC2V3000 (Option -300).

Each FPGA interfaces directly to all
three sections of the associated VIM inter-
face: both serial ports, the 32-bit BI-FIFO
parallel port and the control/status port.
The BI-FIFO buffers on the processor board
allow the processors to move blocks of data
efficiently to and from each FPGA.

The two FPGAs are interconnected with
up to 68 (XC2V3000) programmable user
I/O lines to support data and control passing
between the two devices.  An optional con-
nector is available for FPGA front panel I/O
(Option -102).

SRAM
Each FPGA is equipped with two

256k x 16 SRAMs. Each SRAM is connected
to the FPGA with separate address and data
buses so they can be used independently. The
SRAMs can be used for storing data without
consuming internal FPGA logic cells to
implement RAM.

FPDP Interfaces
One FPDP interface is provided as stan-

dard with an additional interface available
in two different optional configurations:
single-slot, with the second connector acces-
sible through a front panel ribbon cable
(Option -002), or two slots with the second
connector in an adjacent slot (Option -004).

FPGA Programming
An optional FPGA design kit to be used

in conjunction with the Xilinx Foundation
development tool suite is provided. It
includes VHDL source files for the VIM
interface and control registers for the clock
functions. Templates for implementing cus-
tom signal processing blocks are included
with detailed instructions. FPGA code may
be downloaded from the processor node or
permanently stored in non-volatile memory.

Numerous third-party sources for IP
signal processing core libraries compatible
with the Virtex-II support a wide range of
popular algorithms and functions. These
include FFTs, FIR filters, compression and
decompression algorithms, software radio
blocks, decryption, telemetry functions,
decoders, encoders, and convolution.

In addition, the GateFlow FPGA Design
Kit is optionally available from Pentek.

Option -002 Option -004

1st FPDP
Port

1st FPDP
Port

2nd FPDP
Port

VMEbus
Slot 1

VMEbus
Slot 1

VMEbus
Slot 2

2nd FPDP
Port
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Model 6251 Virtex-II Pro FPGA Configurable Logic and I/O - VIM-2

Features
■ Supports high-performance

custom signal processing

■ One or two FPDP or LVDS
I/O front panel interfaces

■ Xilinx Virtex-II Pro FPGAs
■ FPGA configuration package

includes VHDL source code
and design examples

■ FPGA configuration code
can be downloaded from
processor nodes or stored in
non-volatile EEPROM

■ On-board auxiliary SDRAM
and FLASH memory

■ Factory-installed cores
available

Ordering Information
Model Description

6251 Configurable Logic & I/O
with Virtex-II Pro FPGA -
VIM-2

Options:

-007 First-slot LVDS I/O

-008 First-slot FPDP I/O

-014 Second-slot FPDP I/O

-020 XC2VP20 FPGAs

-050 XC2VP50 FPGAs

-122 Second-slot LVDS I/O

-340 64 MB SDRAM and
16 MB FLASH per FPGA

General  Information
The Model 6251 is a Configurable Logic

FPGA VIM-2 (Velocity Interface Mezza-
nine) module with optional FPDP (Front
Panel Data Port) or LVDS I/O. It features
one or two front panel interfaces, and two
Xilinx Virtex-II Pro FPGAs.

As a VIM-2 module, Model 6251 connects
to one of the two VIM-2 sites on a VIM base-
board, leaving the other site available for a
second VIM-2 module of any type.

FPGA Devices
The Model 6251 is  equipped with two of

several FPGA devices in the Xilinx Virtex-II
Pro family including Models XC2VP20 and
XC2VP50 (selectable by option number).
Contact factory for alternate sizes.

Each FPGA interfaces directly to all
three sections of the associated VIM inter-
face: the serial ports, 32-bit BI-FIFO parallel
port and control/status port.  The VIM BI-
FIFO buffers on the processor board allow
the processors to move blocks of data effi-
ciently to and from each FPGA.

The two FPGAs are interconnected with
84 programmable user I/O lines to support
data, clocking and control passing between
the two devices.

Memory
Each FPGA is equipped with a 16M x 32

(64 MB) SDRAM connected with separate
address and data buses so it can be used
independently. These SDRAMs are useful
for storing data without consuming internal
FPGA logic cells. In addition, 16 MB of
FLASH memory is attached to each FPGA,
for a total of 32 MB.

Front Panel I/O Interfaces
The 6251 offers several configurations of

front panel FPGA I/O. First, an optional
multipin front panel connector provides
LVDS I/O  in the first slot (option -007), or
in an adjacent slot (option -122).  These options
can be combined to obtain LVDS I/O from
both of the on-board FPGAs.

An additional I/O solution is the optional
FPDP interface in the first slot (option -
008), or an adjacent slot (option -014). These
options can be combined to obtain FPDP
I/O from both on-board FPGAs. Alterna-
tively, option -008 can be combined with
option -122 to achieve both FPDP and
LVDS I/O simultaneously.

These numerous 6251 front panel possi-
bilities are achieved by the use of unique
Pentek "personality modules". This flexible
design makes it possible for a user to create
custom I/O modules.

FPGA Programming
Pentek's optional GateFlow Design Kit

allows the FPGAs to be configured by the
user for implementation of custom prepro-
cessing functions such as FFTs, FIR filters,
compression and decompression algorithms,
software radio blocks, decryption, decoders
and encoders, and convolution.

The GateFlow FPGA Design Kit is used
in conjunction with the Xilinx Foundation
development tool suite, and includes
VHDL source files for the VIM interface
and control registers for clock functions.
Templates for implementing custom signal
processing blocks are also included. FPGA
code may be loaded from the processor or
permanently stored in non-volatile memory.
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Customer Information
Placing an Order

When placing purchase orders for Pentek products, please
provide the model numbers and descriptions used in this cata-
log. You may place your orders by letter, telephone, email or
fax; you should confirm a verbal order by mail, email or fax.

All orders should specify a purchase order number, bill-to
and ship-to address, method of shipment, and a contact
name and telephone number.

U.S. orders should be made out to Pentek, Inc. and
may be placed directly at our office address, or c/o our
authorized sales representative in your area.

International orders may be placed with us, or with our
authorized distributor in your country. They have pricing and
availability information and they will be pleased to assist you.

Prices and Price Quotations
All prices are F.O.B. factory in U.S. dollars. Shipping

charges and applicable import, federal, state or local taxes,
are paid by the purchaser.

We’re glad to respond to your request for price quotation
— just contact the corporate office, or your local represen-
tative. Price and delivery quotations are valid for 30 days,
unless otherwise stated.

Quantity discounts for large orders are available and will
be included in our price quotation, if applicable.

Terms
Terms are Net 30 days for accounts with established

credit; until credit is established, we require prepayment, or
will ship C.O.D.

Shipping
For new orders, we normally ship UPS ground with ship-

ping charges prepaid and added to our invoice. If you are in a
hurry, we will ship UPS Red, UPS Blue, FedEx, or the carrier of
your choice, as you request.

Order Cancellation and Returns
All orders placed with Pentek are considered binding and

are subject to cancellation charges. Hardware products
included in this catalog may be returned within 30 days after
receipt, subject to a restocking charge. Before returning a
product, please call Customer Service to obtain a Return
Material Authorization (RMA) number. Software purchases
are final and we cannot allow returns.

Warranty
Pentek warrants its products to conform to published

specifications and to be free from defects in materials and
workmanship for a period of one year from the date of
delivery, when used under normal operating conditions and
within the service conditions for which they were furnished.

The obligation of Pentek arising from a warranty claim
shall be limited to repairing or, optionally, replacing without
charge any product which proves to be defective within the
term and scope of the warranty.

Pentek must be notified of the defect or nonconformity
within the warranty period. The affected product must be
returned with shipping charges and insurance prepaid.
Pentek will pay shipping charges for the return of product to
buyer, except for products returned from outside of the USA.

Limitations of Warranty
This warranty does not apply to products which have

been repaired or altered by anyone other than Pentek or its
authorized representatives.

The warranty does not extend to products that have been
damaged by misuse, neglect, improper installation, unautho-
rized modification, or extreme environmental conditions.

Pentek specifically disclaims merchantability or fitness for
a particular purpose. We will not be held liable for incidental
or consequential damages arising from the sale, use, or in-
stallation of any of our products. Under any circumstances
Pentek’s liability under this warranty will not exceed the
purchase price of the product.

Extended Warranty
You may purchase an extended warranty on our hard-

ware products for a fee of 1% of the list price per month of
coverage, or 10% of the list price per year of coverage.

All Pentek software products (excluding 3rd-party prod-
ucts) include free maintenance and free upgrades for one
year. Extended software maintenance is available for one,
two, and three years, starting after the first year.

Service and Repair
Before returning a product for service and repair, please

contact Customer Service to obtain a Return Material Autho-
rization (RMA) number and have the following information
available: model number, serial number, name and address
of person returning the product and a description of the
problem experienced.

Carefully package the product in its original antistatic
material, if it is still available, and ship it to us: prepaid (if
within the US) or free domicile DDP (if outside the US). Show
the RMA number on the outside of the package and include a
written description of the malfunction.

When the work is completed, we will return the product
to you free of charge, along with a statement of work done, if
under warranty. Out-of-warranty work will be charged on a
material and service time basis, and we will be happy to quote
you a cost estimate for the repair and return shipping before
proceeding.

Service phone: (201) 818-5900 ● fax: (201) 818-5697 ● email:
info@pentek.com

Trademarks
• Microsoft, MS-DOS, Windows, Windows 2000, Windows NT, Windows XP and

PowerPoint are trademarks or registered trademarks of Microsoft Corp.
• Sun, Sun Microsystems, SunOS and Solaris are trademarks or registered trademarks of

Sun Microsystems, Inc.
• PowerPC and PC-AT are trademarks or registered trademarks of IBM Corp.
• UNIX is a registered trademark of The Open Group.
• VxWorks and Tornado are trademarks of Wind River Systems.

• Ethernet is a trademark of Xerox Corp.
• MIX is a trademark of RadiSys Corp.
• VelociTI is a trademark of Texas Instruments, Inc.
• SHARC is a trademark of Analog Devices, Inc.
• Pentek, SwiftNet, SwiftTools, VIM, ReadyFlow, GateFlow, SystemFlow and RTS are

registered trademarks of Pentek, Inc.
• Other trademarks are properties of their respective owners.




