ANALOG & DiGiTAL I/




ANALOG & DIGITAL /1O

MODEL

Cobalt 71630

Cobalt 78630

Cobalt 53630

Cobalt 52630

Cobalt 57630 & 58630
Cobalt 72630, 73630, 74630
Cobalt 56630

Cobalt 71640

Cobalt 78640

Cobalt 53640

Cobalt 52640

Cobalt 57640 & 58640
Cobalt 72640, 73640, 74640
Cobalt 56640

Cobalt 71660

Cobalt 78660

Cobalt 53660

Cobalt 52660

Cobalt 57660 & 58660
Cobalt 72660, 73660, 74660
Cobalt 56660

Cobalt 71663

Cobalt 78663

Cobalt 53663

Cobalt 52663

Cobalt 57663 & 58663
Cobalt 72663, 73663, 74663
Cobalt 56663

Cobalt 71670

Cobalt 78670

Cobalt 53670

Cobalt 52670

Cobalt 57670 & 58670
Cobalt 72670, 73670, 74670
Cobalt 56670

Cobalt 71690

Cobalt 78690

Cobalt 53690

Cobalt 52690

FPENTEIK

DESCRIPTION

1 GHz A/D and D/A, Virtex-6 FPGA - XMC

1 GHz A/D and D/A, Virtex-6 FPGA - x8 PCle

1 GHz A/D and D/A, Virtex-6 FPGA - 3U VPX - Format 1

1 GHz A/D and D/A, Virtex-6 FPGA - 3U VPX - Format 2

1-/2-Ch 1 GHz A/D and 1-/2-Ch 1 GHz D/ A, Virtex-6 FPGA - 6U VPX
1-/2-Ch 1 GHz A/D and 1-/2-Ch 1 GHz D/ A, Virtex-6 FPGA - 6U/3U cPCI

1 GHz A/D and D/A, Virtex-6 FPGA - AMC

1-Ch 3.6 GHz or 2-Ch 1.8 GHz 12-bit A/D, Virtex-6 FPGA - XMC

1-Ch 3.6 GHz or 2-Ch 1.8 GHz 12-bit A /D, Virtex-6 FPGA - x8 PCle

1-Ch 3.6 GHz or 2-Ch 1.8 GHz 12-bit A/D, Virtex-6 FPGA - 3U VPX - Format 1
1-Ch 3.6 GHz or 2-Ch 1.8 GHz 12-bit A /D, Virtex-6 FPGA - 3U VPX - Format 2
1-/2-Ch 3.6 GHz or 2-/4-Ch 1.8 GHz 12-bit A/D, Virtex-6 FPGA - 6U VPX
1-/2-Ch 3.6 GHz or 2-/4-Ch 1.8 GHz 12-bit A/D, Virtex-6 FPGA - 6U/3U cPCI
1-Ch 3.6 GHz or 2-Ch 1.8 GHz 12-bit A /D, Virtex-6 FPGA - AMC

4-Channel 200 MHz, 16-bit A /D, Virtex-6 FPGA - XMC

4-Channel 200 MHz, 16-bit A/D, Virtex-6 FPGA - x8 PCle

4-Channel 200 MHz, 16-bit A /D, Virtex-6 FPGA - 3U VPX - Format 1
4-Channel 200 MHz, 16-bit A/D, Virtex-6 FPGA - 3U VPX - Format 2
4-/8-Channel 200 MHz, 16-bit A /D, Virtex-6 FPGA - 6U VPX

4-/8-Channel 200 MHz, 16-bit A/D, Virtex-6 FPGA - 6U/3U cPCI

4-Channel 200 MHz, 16-bit A /D, Virtex-6 FPGA - AMC

1100 GSM Channelizer with Quad A/D - XMC

1100 GSM Channelizer with Quad A/D - x8 PCle

1100 GSM Channelizer with Quad A/D - 3U VPX - Format 1

1100 GSM Channelizer with Quad A/D - 3U VPX - Format 2

1100/2200 GSM Channelizer with Quad/Octal A/D - 6U VPX

1100/2200 GSM Channelizer with Quad/Octal A/D - 6U/3U cPCI

1100 GSM Channelizer with Quad A/D - AMC

4-Channel 1.25 GHz D/ A with DUC, Virtex-6 FPGA - XMC

4-Channel 1.25 GHz D/ A with DUC, Virtex-6 FPGA - x8 PCle

4-Channel 1.25 GHz D/ A with DUC, Virtex-6 FPGA - 3U VPX - Format 1
4-Channel 1.25 GHz D/ A with DUC, Virtex-6 FPGA - 3U VPX - Format 2
4-/8-Channel 1.25 GHz D/ A with DUC, Virtex-6 FPGA - 6U VPX
4-/8-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - 6U/3U cPCI
4-Channel 1.25 GHz D/ A with DUC, Virtex-6 FPGA - AMC

L-Band RF Tuner, 2-Channel 200 MHz A /D, Virtex-6 FPGA - XMC

L-Band RF Tuner, 2-Channel 200 MHz A /D, Virtex-6 FPGA - x8 PCle

L-Band RF Tuner, 2-Channel 200 MHz A /D, Virtex-6 FPGA - 3U VPX - Format 1
L-Band RF Tuner, 2-Channel 200 MHz A /D, Virtex-6 FPGA - 3U VPX - Format 2
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ANALOG & DIGITAL /1O

MODEL

Cobalt 57690 & 58690
Cobalt 72690, 73690, 74690
Cobalt 56690

Onyx 71760
Onyx 78760
Onyx 53760

Onyx 52760
Onyx 57760 & 58760

Onyx 72760, 73760, 74760

Onyx 56760
Onyx 71730
Onyx 78730
Onyx 53730

Onyx 52730
Onyx 57730 & 58730

Onyx 72730, 73730, 74730

Onyx 56730
Onyx 71741
Onyx 78741
Onyx 53741

Onyx 52741
Onyx 57741 & 58741

Onyx 72741, 73741, 74741
Onyx 56741

Cobalt 71610

Cobalt 78610

Cobalt 53610

Cobalt 52610

Cobalt 57610 & 58610
Cobalt 72610, 73610, 74610
Cobalt 56610

Cobalt 7811

Cobalt 71611

Cobalt 78611

Cobalt 53611

Cobalt 52611

Cobalt 57611 & 58611
Cobalt 72611, 73611, 74611
Cobalt 56611

FPENTEIK

DESCRIPTION

1-/2-Ch L-Band RF Tuner, 2-/4-Ch 200 MHz A /D, Virtex-6 FPGA - 6U VPX
1-/2-Ch L-Band RF Tuner, 2-/4-Ch 200 MHz A /D, Virtex-6 FPGA - 6U/3U cPCI
L-Band RF Tuner, 2-Channel 200 MHz A /D, Virtex-6 FPGA - AMC

4-Channel 200 MHz, 16-bit A /D, Virtex-7 FPGA - XMC

4-Channel 200 MHz, 16-bit A/D, Virtex-7 FPGA - x8 PCle

4-Channel 200 MHz, 16-bit A /D, Virtex-7 FPGA - 3U VPX - Format 1

4-Channel 200 MHz, 16-bit A /D, Virtex-7 FPGA - 3U VPX - Format 2
4-/8-Channel 200 MHz, 16-bit A /D, Virtex-7 FPGA - 6U VPX

4-/8-Channel 200 MHz, 16-bit A/D, Virtex-7 FPGA - 6U/3U cPCI

4-Channel 200 MHz, 16-bit A /D, Virtex-7 FPGA - AMC

1 GHz A/D and D/ A, Virtex-7 FPGA - XMC

1 GHz A/D and D/A, Virtex-7 FPGA - x8 PCle

1 GHz A/D and D/A, Virtex-7 FPGA - 3U VPX - Format 1

1 GHz A/D and D/A, Virtex-7 FPGA - 3U VPX - Format 2

1-/2-Ch 1 GHz A/D and 1-/2-Ch 1 GHz D/ A, Virtex-7 FPGAs - 6U VPX

1-/2-Ch 1 GHz A/D and 1-/2-Ch 1 GHz D/ A, Virtex-7 FPGAs - 6U/3U cPCI

1 GHz A/D and D/ A, Virtex-7 FPGA - AMC

1-Channel 3.6 GHz or 2-Channel 1.8 GHz, 12-bit A /D, DDC,Virtex-7 FPGA - XMC
1-Channel 3.6 GHz or 2-Channel 1.8 GHz, 12-bit A /D, DDC,Virtex-7 FPGA - x8 PCle
1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A /D, DDC,Virtex-7 FPGA - 3U VPX - Format 1
1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A /D, DDC,Virtex-7 FPGA - 3U VPX - Format 2
1/2-Ch. 3.6 GHz or 2/4-Ch. 1.8 GHz, 12-bit A/D, DDC,Virtex-7 FPGA - 6U VPX
1/2-Ch. 3.6 GHz or 2/4-Ch. 1.8 GHz, 12-bit A/D, DDC,Virtex-7 FPGA - 6U/3U cPCI
1-Channel 3.6 GHz or 2-Channel 1.8 GHz, 12-bit A /D, DDC,Virtex-7 FPGA - AMC
LVDS Digital 1/O with Virtex-6 FPGA - XMC

LVDS Digital I/O with Virtex-6 FPGA - x8 PCle

LVDS Digital I/O with Virtex-6 FPGA - 3U VPX - Format 1

LVDS Digital I/O with Virtex-6 FPGA - 3U VPX - Format 2

Single or Dual LVDS Digital /O with Virtex-6 FPGAs - 6U VPX

Single or Dual LVDS Digital I/O with Virtex-6 FPGAs - 6U/3U cPCI

LVDS Digital 1/O with Virtex-6 FPGA - AMC

Quad Serial FPDP Interface with Virtex-6 FPGA - x8 PCle

Quad Serial FPDP Interface with Virtex-6 FPGA - XMC

Quad Serial FPDP Interface with Virtex-6 FPGA - x8 PCle

Quad Serial FPDP Interface with Virtex-6 FPGA - 3U VPX - Format 1

Quad Serial FPDP Interface with Virtex-6 FPGA - 3U VPX - Format 2

Quad or Octal Serial FPDP Interface with Virtex-6 FPGAs - 6U VPX

Quad or Octal Serial FPDP Interface with Virtex-6 FPGAs - 6U/3U cPCI

Quad Serial FPDP Interface with Virtex-6 FPGA - AMC
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ANALOG & DIGITAL /1O

MODEL

Jade 71141
[ade 78141
Jade 53141

[ade 52141
Jade 57141 & 58141

Jade 72141, 73141, 74141

Jade 56141
Flexor 5973

Flexor 5983

Flexor 7070

Flexor 3312
FlexorSet 5973-312
FlexorSet 5983-313
FlexorSet 7070-312
Flexor 3316
FlexorSet 5973-316
FlexorSet 5983-317
FlexorSet 7070-316
Flexor 3320
FlexorSet 5973-320
FLexorSet 5983-320
FlexorSet 7070-320
Flexor 3324
FlexorSet 5973-324
FlexorSet 5983-324
FlexorSet 7070-324
Bandit 7120
Bandit 7820
Bandit 5220
Bandit 5720 & 5820
Bandit 7220, 7320, 7420
Bandit 5620
Bandit 8111

8264

8266

8267

FPENTEIK

DESCRIPTION

1-Ch. 6.4 GHz or 2-Ch. 3.2 GHz A /D, 2-Ch. 6.4 GHz D/ A, Kintex FPGA - XMC
1-Ch. 6.4 GHz or 2-Ch. 3.2 GHz A /D, 2-Ch. 6.4 GHz D/ A, Kintex FPGA - x8 PCle
1-Ch. 6.4 GHz or 2-Ch. 3.2 GHz A /D, 2-Ch. 6.4 GHz D/ A, Kintex FPGA - 3U VPX
1-Ch. 6.4 GHz or 2-Ch. 3.2 GHz A /D, 2-Ch. 6.4 GHz D/ A, Kintex FPGA - 3U VPX
1-Ch. 6.4 GHz or 2-Ch. 3.2 GHz A /D, 2-Ch. 6.4 GHz D/ A, Kintex FPGA - 6U VPX
1-Ch. 6.4 GHz or 2-Ch. 32 GHz A/D, 2-Ch. 6.4 GHz D/ A, Kintex FPGA - 6U/3U cPCI
1-Ch. 6.4 GHz or 2-Ch. 3.2 GHz A /D, 2-Ch. 6.4 GHz D/ A, Kintex FPGA - AMC
Virtex-7 Processor and FMC Carrier - 3U VPX

Kintex UltraScale Processor and FMC Carrier - 3U VPX

Virtex-7 Processor and FMC Carrier - x8 PCle

4-Channel 250 MHz, 16-bit A/D, 2-Channel 800 MHz, 16-bit D/A - FMC
4-Channel 250 MHz 16-bit A /D, 2-Channel800 MHz 16-bit D/A - 3U VPX
Kintex 4-Channel 250 MHz 16-bit A /D, 2-Channel 800 MHz 16-bit D/A - 3U VPX
4-Channel 250 MHz 16-bit A /D, 2-Channel800 MHz 16-bit D/A - x8 PCle
8-Channel 250 MHz, 16-bit A/D - FMC

8-Channel 250 MHz 16-bit A /D with Virtex-7 FPGA - 3U VPX

Kintex 4-Channel 250 MHz 16-bit A /D, with DDCs, 2-Channel 800 MHz 16-bit D/ A - 3U VPX
8-Channel 250 MHz 16-bit A /D with Virtex-7 FPGA - x8 PCle

2-Channel 3.0 GHz A/D, 2-Channel 2.8 GHz D/ A wth Virtex-7 - FMC
2-Channel 3.0 GHz A /D, 2-Channel 2.8 GHz D/ A wth Virtex-7 - 3U VPX

Kintex 4-Channel 250 MHz 16-bit A /D, 2-Channel 800 MHz 16-bit D/A - 3U VPX
2-Channel 3.0 GHz A /D, 2-Channel 2.8 GHz D/ A wth Virtex-7 - x8 PCle
4-Channel 500 MHz, 16-bit A/D, 4-Channel 1.5 GHz, 16-bit D/A - FMC
4-Channel 500 MHz, 16-bit A/D, 4-Channel 1.5 GHz, 16-bit D/A - 3U VPX
Kintex 4-Channel 250 MHz 16-bit A /D, 2-Channel 800 MHz 16-bit D/A - 3U VPX
4-Channel 500 MHz, 16-bit A/D, 4-Channel 1.5 GHz, 16-bit D/ A - x8 PCle
Two-Channel Analog RF Wideband Downconverter - PMC/XMC
Two-Channel Analog RF Wideband Downconverter - PCle

Two-Channel Analog RF Wideband Downconverter - 3U VPX

Two- or Four-Channel Analog RF Wideband Downconverter - 6U OpenVPX
Two- or Four-Channel Analog RF Wideband Downconverter - 6U/3U cPCI
Two-Channel Analog RF Wideband Downconverter - AMC

Modular Analog RF Slot Downconverter Series

6U OpenVPX Development System for Cobalt and Onyx Boards

PC Development System for PCle Cobalt and Onyx Boards

3U VPX Development System for Cobalt, Onyx and Flexor Boards

Customer Information
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Model 71630

1 GHz A/D and 1 GHz D/A, Virtex-6 FPGA - XMC

Features

Complete radar and software
radio interface solution

General Information

Model 71630 is a member of the Cobalt”
family of high performance XMC modules
based on the Xilinx Virtex-6 FPGA. A high-
speed data converter, it is suitable for
connection to HF or IF ports of a communica-
tions or radar system. Its built-in data capture
and playback features offer an ideal turnkey
solution as well as a platform for developing
and deploying custom FPGA processing IP.

Itincludes 1 GHz A/D and D/ A convert-
ers and four banks of memory. In addition
to supporting PCI Express Gen. 2 as anative
interface, the Model 71630 includes optional
general purpose and gigabit serial card
connectors for application-specificI/O.

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The 71630 factory-installed functions
include an A /D acquisition and a D/A wave-
form playback IP module. In addition, IP
modules for either DDR3 or QDRII+ memo-
ries, a controller for all data clocking and

synchronization functions, a test signal
generator and a PCle interface complete
the factory-installed functions and enable
the 71630 to operate as a complete turnkey
solution, without the need to develop any
FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory
installed modules as documented source code.
Developers can integrate their own IP with
the Pentek factory-installed functions or use
the GateFlow Design Kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP48E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 installs the P14 PMC connec-
tor with 20 pairs of LVDS connections to
the FPGA for custom I/O.

Option -105 installs the P16 XMC connec-
tor with one 8X or two 4X gigabit links to
the FPGA to support serial protocols. »

m Supports Xilinx Virtex-6
LXT and SXT FPGAs
m One 1 GHz 12-bit A/ID REIn RF Out
m One 1 GHz 16-bit D/A
m Upto 2 GB of DDR3 SDRAM e e
or 16 MB of QDRI+ SRAM Sample Clk / XFORMR I XFORMR
Q L Refer:nmczeclk In @—’
m Sample clock synchronization to m
an external system reference prsicaesyne O CnEeon || AD Ciockisync Bus J on
Gate | "1 12BITAD
m Dual-uSync clock/sync bus Smen Clock Syne/ =| 1613?;%%'
for multimodule synchronization AID Sync Bus GatePPS DIA Clock/Sync Bus —
m PCl Express (Gen. 1 &2) e 2 1
interface up to x8 DIA Sync Bus
m Optional user-configurable VIRTEX-6 FPGA
gigabit serial interface LX130T, LX240T or SX315T
m Optional LVDS connections
to the Virtex-6 FPGA for
custom |/O DDR3 DDR3 DDR3 DDR3 Config
SDRAM SDRAM SDRAM SDRAM FLASH
512MB 512 MB 512MB 512MB 64 MB
M Banks 1 &2 M Banks 3 & 4 iqabi
kel Vemyoment wroe | | Gt | Fror
QDRI+ | [ QDRI+ (option 105) | (option 104)
SRAM SRAM
8MB 8MB P15 P16 P14
wXMC & ¢ XMC g PMC
QDRI+ option 150 oI [nnnnnnn]
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Model 71630 1 GHz A/D and 1 GHz D/A, Virtex-6 FPGA - XMC

A/D Acquisition IP Module

The 71630 features an A /D
Acquisition IP Module for easy
capture and data moving. The IP
module can receive data from
the A/D, a test signal generator,
or from the D/ A Waveform Play-
back IP Module in loopback
mode. The IP module has associ-
ated memory banks for buffering
data in FIFO mode or for storing
data in transient capture mode.
The memory banks are supported
with a DMA engine for moving
A/D data through the PCle
interface.

This powerful linked-list DMA
engine is 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

D/A Waveform Playback
IP Module

The Model 71630 factory-
installed functions include a
sophisticated D/ A Waveform
Playback IP module. A linked-
list controller allows users to
easily play back waveforms
stored in either on-board
memory or off- board host
memory to the D/A.

Parameters including length of
waveform, delay from playback
trigger, waveform repetition,
etc. can be programmed for each
waveform.

Up to 64 individual link
entries can be chained together to
create complex waveforms with
a minimum of programming,

PENTEIKC

» A/D Converter Stage

The front end accepts an analog HF or
IF input on a front panel SSMC connector
with transformer coupling into a Texas
Instruments ADS5400 1 GHz, 12-bitA/D
converter.

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

D/A Converter Stage

The 71630 features a TIDAC56817 1 GHz,
16-bit D/A. The converter has an input
sample rate of 1 GSPS, allowing it to acept
full rate data from the FPGA. Additionally,
the D/A includes a 2x or 4x interpolation
filter for applications that provide 1/2 or 1/4
rate input data. Analog output is through a
front panel SSMC connector.

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 on-board
clock generator receives a sample clock either
from the front panel SSMC connector or
from an on-board programmable VCXO
(Voltage-Controlled Crystal Oscillator). In
this latter mode, the front panel SSMC con-
nector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.

from
AD

Either clock source (front panel or VCXO)
can be used directly or can be divided
independently by 2, 4, 8, or 16 to provide
different lower frequency A/D and D/A
clocks.

A pair of front panel uSync connectors
allows multiple modules to be synchronized.
They accept CML inputs that drive the
board’s sync and gate/trigger signals.

The Pentek Model 7192 and Model 9192
Cobalt Synchronizers can drive multiple
71630 pSync connectors enabling large,
multichannel synchronous configurations.
Also, an LVTTL external gate/trigger input
is accepted on a front panel SSMC connector.

Memory Resources

The 71630 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 capa-
bilities, providing FIFO memory space for
creating DMA packets. For applications
requiring deep memory resources, DDR3
SDRAM banks can each be up to 512 MB
deep. Built-in memory functions include an
A/D data transient capture mode and D/A
waveform playback mode.

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

to
D/A

DJ/A loopback

L

INPUT MULTIPLEXER

|

DATA
PACKING
& FLOW

CONTROL

MEMORY

CONTROLLER MUX

TEST
t—  SIGNAL
GENERATOR]

DATA
UNPACKING
& FLOW
CONTROL

MUX

to to
Mem Mem
Bank 1| +Bank 2

METADATA
GENERATOR

CONTROLLER

MEMORY

LINKED-LIST
DMA ENGINE

AD
ACQUISITION
IP MODULE

!

to to
Mem Mem
Bank 3| +Bank 4|

LINKED-LIST
DMA ENGINE

WAVEFORM

PLAYBACK
IP MODULE

VIRTEX-6 FPGA DATAFLOW DETAIL

PCle INTERFACE

(supports user installed IP)

t4 4

A

}Memory }Memory lMemory Memory
Bank 1| vBank2| +Bank3| +Bank4

Pentek, Inc. One Park Way ¢ Upper Saddle River # New Jersey 07458

8X 4X4 4X 40
Gigabit FPGA
PClev Serial 0 GPIO

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com

www.pentek.com



Model 71630

1 GHz A/D and 1 GHz D/A, Virtex-6 FPGA - XMC

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards (Mod-
els 78xxx). It was created to save
engineers and system integrators
the time and expense associated
with building and testing a devel-
opment system that ensures
optimum performance of
Pentek boards.

Ordering Information

Model  Description

71630 1 GHz A/D and D/A,
Virtex-6 FPGA - XMC

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS FPGA 1/O through
P14 connector

-105 Gigabit serial FPGA 1/O
through P16 connector

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

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

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

*This option is always required

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model  Description

8266 PC Development System
See 8266 Datasheet for
Options

PENTEIKC

» XMC Interface

The Model 71630 complies with the
VITA 42.0 XMC specification. Two connectors
each provide dual 4X links or a single 8X
link with up to a 6 GHz bit clock. With
dual XMC connectors, the 71630 supports
x8 PCle 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 71630 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the module.

Specifications

Front Panel Analog Signal Inputs
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter
Type: Texas Instruments ADS5400
Sampling Rate: 100 MHz to 1 GHz
Resolution: 12 bits

D/A Converter
Type: Texas Instruments DAC5681Z
Input Data Rate: 1 GHz max.
Interpolation Filter: bypass, 2x or 4x
Output Sampling Rate: 1 GHz max.
Resolution: 16 bits

Front Panel Analog Signal Outputs
Output Type: Transformer-coupled,
front panel female SSMC connectors

Sample Clock Sources: On-board clock
synthesizer generates two clocks: one
A/D clock and one D/ A clock

Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO or front panel ex-
ternal clock
VCXO Frequency Ranges: 10 to 945
MHz, 970 to 1134 MHz, and 1213 to
1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, inde-
pendently for the A/D clock and D/A
clock

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

External Clock
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 100 MHz to 1 GHz
divider input clock, or PLL system
reference
Timing Bus: 19-pin uSync bus connector
includes sync and gate/trigger inputs,
CML
External Trigger Input
Type: Front panel female SSMC connector,
LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2
Custom I/O
Option -104: Installs the PMC P14 con-
nector with 20 LVDS pairs to the FPGA
Option -105: Installs the XMC P16 con-
nector configurable as one 8X or two 4X
gigabit serial links to the FPGA
Memory
Option 150: Two 8 MB QDRII+ SRAM
memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen.1: x4 or x8;
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 XMC module, 2.91 in. x 5.87 in.
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Model 78630

1 GHz A/D and 1 GHz D/A with Virtex-6 FPGA - x8 PCle

Features

Complete radar and software
radio interface solution

Supports Xilinx Virtex-6

LXT and SXT FPGAs

One 1 GHz 12-bit A/ID

One 1 GHz 16-bit D/A

Up to 2 GB of DDR3 SDRAM
or 16 MB of QDRI+ SRAM
Sample clock synchronization to
an external system reference
Dual-pSync clock/sync bus
for multimodule synchronization
PCI Express (Gen. 1 & 2)
interface up to x8

Optional user-configurable
gigabit serial interface

Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/0

PENTEIKC

General Information

Model 78630 is a member of the Cobalt”
family of high performance PCle boards
based on the Xilinx Virtex-6 FPGA. A high-
speed data converter, it is suitable for
connection to HF or IF ports of a communica-
tions or radar system. Its built-in data capture
and playback features offer an ideal turnkey
solution as well as a platform for developing
and deploying custom FPGA processing IP.

Itincludes 1 GHzA/Dand 1 GHz D/A
converters and four banks of memory. In addi-
tion to supporting PCI Express Gen. 2 as a
native interface, the Model 78630 includes
optional general-purpose and gigabit serial card
connectors for application specific I/O
protocols.

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory installed applications
ideally matched to the board’s analog inter-
faces. The 78630 factory-installed functions
include an A/D acquisition and a D/ A wave-
form playback IP module. In addition, IP
modules for either DDR3 or QDRII+
memories, a controller for all data clocking
and synchronization functions, a test signal

generator and a PCle interface complete
the factory-installed functions and enable
the 78630 to operate as a complete turnkey
solution, without the need to develop any
FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory
installed modules as documented source code.
Developers can integrate their own IP with
the Pentek factory-installed functions or use
the GateFlow Design Kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 connects 20 pairs of LVDS
signals from the FPGA on PMC P14 to a
68-pin DIL ribbon-cable header on the PCle
board for custom I/0.

Option -105 connects two 4X gigabit
serial links from the FPGA on XMC P16 to
two 4X gigabit serial connectors along the
top edge of the PCle board. »
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Model 78630

1 GHz A/D and 1 GHz D/A with Virtex-6 FPGA - x8 PCle

A/D Acquisition IP Module

The 78630 features an A/D
Acquisition IP Module for easy
capture and data moving. The IP
module can receive data from
the A/D, a test signal generator,
or from the D/ A Waveform Play-
back IP Module in loopback
mode. The IP module has associ-
ated memory banks for buffering
data in FIFO mode or for storing
data in transient capture mode.
The memory banks are supported
with a DMA engine for moving
A/D data through the PCle
interface.

This powerful linked-list DMA
engine is 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

D/A Waveform Playback
IP Module

The Model 78630 factory-
installed functions include a
sophisticated D/ A Waveform
Playback IP module. A linked-
list controller allows users to
easily play back waveforms
stored in either on-board
memory or off- board host
memory to the D/A.

Parameters including length of
waveform, delay from playback
trigger, waveform repetition,
etc. can be programmed for each
waveform.

Up to 64 individual link
entries can be chained together to
create complex waveforms with
a minimum of programming.

PENTEIKC

» A/D Converter Stage

The front end accepts an analog HF or
IF input on a front panel SSMC connector
with transformer coupling into a Texas
Instruments ADS5400 1 GHz, 12-bitA/D
converter.

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

D/A Converter Stage

The 78630 features a TIDAC5681Z 1
GHz, 16-bit D/A. The converter has an in-
put sample rate of 1 GSPS, allowing it to
acept full rate data from the FPGA. Addi-
tionally, the D/A includes a 2x or 4x
interpolation filter for applications that pro-
vide 1/2 or 1/4 rate input data. Analog
output is through a front panel SSMC con-
nector.

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 on-board
clock generator receives a sample clock either
from the front panel SSMC connector or
from an on-board programmable VCXO
(Voltage-Controlled Crystal Oscillator). In
this latter mode, the front panel SSMC con-
nector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.

from
AD

Either clock source (front panel or VCXO)
can be used directly or can be divided
independently by 2, 4, 8, or 16 to provide
different lower frequency A/D and D/A
clocks.

A pair of front panel uSync connectors
allows multiple boards to be synchronized.
They accept CML inputs that drive the
board’s sync and gate/trigger signals.

The Pentek Model 7892 and Model 9192
Cobalt Synchronizers can drive multiple
78630 pSync connectors enabling large,
multichannel synchronous configurations.
Also, an LVTTL external gate/trigger input
is accepted on a front panel SSMC connector.

Memory Resources

The 78630 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 board’s DMA capa-
bilities, providing FIFO memory space for
creating DMA packets. For applications
requiring deep memory resources, DDR3
SDRAM banks can each be up to 512 MB
deep. Built-in memory functions include an
A/D data transient capture mode and D/A
waveform playback mode.

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. »
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Model 78630

1 GHz A/D and 1 GHz D/A with Virtex-6 FPGA - x8 PCle

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards. It was
created to save engineers and
system integrators the time and
expense associated with building
and testing a development system
that ensures optimum perfor-
mance of Pentek boards.

Ordering Information

Model  Description

78630 1 GHz A/D and D/A,
Virtex-6 FPGA - x8 PCle

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T

-064 XC6VSX315T

-104 LVDS FPGA 1/O through
68-pin ribbon cable
connector

-105 Gigabit serial FPGA 1/0
through two 4X top edge
connectors

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

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

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

*This option is always required

Model  Description

8266 PC Development System
See 8266 Datasheet for
Options

PENTEIKC

» PCI Express Interface

The Model 78630 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board.

Specifications

Front Panel Analog Signal Inputs
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter
Type: Texas Instruments ADS5400
Sampling Rate: 100 MHz to 1 GHz
Resolution: 12 bits

D/A Converter
Type: Texas Instruments DAC5681Z
Input Data Rate: 1 GHz max.
Interpolation Filter: bypass, 2x or 4x
Output Sampling Rate: 1 GHz max.
Resolution: 16 bits

Front Panel Analog Signal Outputs
Output Type: Transformer-coupled,
front panel female SSMC connectors

Sample Clock Sources: On-board clock
synthesizer generates two clocks: one
A/D clock and one D/A clock

Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO or front panel ex-
ternal clock
VCXO Frequency Ranges: 10 to 945
MHz, 970 to 1134 MHz, and 1213 to
1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, inde-
pendently for the A/D clock and D/A
clock

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

External Clock
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 100 MHz to 1 GHz
divider input clock, or PLL system
reference
Timing Bus: 19-pin nuSync bus connector
includes sync and gate/trigger inputs,
CML
External Trigger Input
Type: Front panel female SSMC connector,
LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2,
or XC6VSX315T-2
Custom I/O
Option -104: Connects 20 pairs of LVDS
signals from the FPGA on PMC P14 to
a 68-pin DIL ribbon-cable header on the
PCle board for custom I/0O.
Option -105: Connects two 4X gigabit
serial links from the FPGA on XMC P16
to two 4X gigabit serial connectors
along the top edge of the PCle board
Memory
Option 150: Two 8 MB QDRII+ SRAM
memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen.1: x4 or x8
Gen. 2: x4
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Half length PCle card, 4.38 in. x 7.13 in.
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Model 53630

1 GHz A/D and D/A, Virtex-6 FPGA - 3U VPX

Model 53630 COTS (left)
and rugged version

Features

Complete radar and software
radio interface solution

Supports Xilinx Virtex-6

LXT and SXT FPGAs
Supports gigabit serial fabrics
including PCI Express, Serial
RapidlO and Xilinx Aurora
One 1 GHz 12-bit A/D

One 1 GHz 16-bit D/A

Up to 2 GB of DDR3 SDRAM
or 16 MB of QDRII+ SRAM

Sample clock synchronization to
an external system reference

Dual-pSync clock/sync bus
for multiboard synchronization
Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/O

3U VPX form factor provides
a compact, rugged platform

Compatible with several VITA
standards including:
VITA-46, VITA-48 and
VITA-65 (OpenVPX™
System Specification)
Ruggedized and conduction-
cooled versions available

PENTEIKC

General Information

Model 53630 is a member of the Cobalt”
family of high performance 3U VPX boards
based on the Xilinx Virtex-6 FPGA. A high-
speed data converter, it is suitable for
connection to HF or IF ports of a communica-
tions or radar system. Its built-in data capture
and playback features offer an ideal turnkey
solution.

Itincludes 1 GHz A/D and D/ A convert-
ers and four banks of memory. It features
built-in support for PCI Express over the
3U VPX backplane.

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The 53630 factory-installed functions
include an A/D acquisition and a D/ A wave-
form playback IP module. In addition, IP
modules for either DDR3 or QDRI+
memories, a controller for all data clocking
and synchronization functions, a test signal
generator and a PCle interface complete the

factory-installed functions and enable the
53630 to operate as a complete turnkey solu-
tion, without the need to develop any FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory
installed modules as documented source code.
Developers can integrate their own IP with
the Pentek factory-installed functions or use
the GateFlow Design Kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O.

Option -105 provides one 8X or two 4X
gigabit links between the FPGA and the VPX
P1 connector to support serial protocols. »
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Model 53630 1 GHz A/D and D/A, Virtex-6 FPGA - 3U VPX

A/D Acquisition IP Module

The 53630 features an A/D
Acquisition IP Module for easy
capture and data moving. The IP
module can receive data from
the A/D, a test signal generator,
or from the D/ A Waveform Play-
back IP Module in loopback
mode. The IP module has associ-
ated memory banks for buffering
data in FIFO mode or for storing
data in transient capture mode.
The memory banks are supported
with a DMA engine for moving
A/D data through the PCle
interface.

This powerful linked-list DMA
engine is 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

D/A Waveform Playback
IP Module

The Model 53630 factory-
installed functions include a
sophisticated D/ A Waveform
Playback IP module. A linked-
list controller allows users to
easily play back waveforms
stored in either on-board
memory or off- board host
memory to the D/A.

Parameters including length of
waveform, delay from playback
trigger, waveform repetition,
etc. can be programmed for each
waveform.

Up to 64 individual link
entries can be chained together to
create complex waveforms with
a minimum of programming,

PENTEIKC

» A/D Converter Stage

The front end accepts an analog HF or
IF input on a front panel SSMC connector
with transformer coupling into a Texas
Instruments ADS5400 1 GHz, 12-bitA/D
converter.

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

D/A Converter Stage

The 53630 features a TIDAC56817 1 GHz,
16-bit D/A. The converter has an input
sample rate of 1 GSPS, allowing it to acept
full rate data from the FPGA. Additionally,
the D/A includes a 2x or 4x interpolation
filter for applications that provide 1/2 or 1/4
rate input data. Analog output is through
a front panel SSMC connector.

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 on-board
clock generator receives a sample clock either
from the front panel SSMC connector or
from an on-board programmable VCXO
(Voltage-Controlled Crystal Oscillator). In
this latter mode, the front panel SSMC con-
nector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.

from
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Either clock source (front panel or VCXO)
can be used directly or can be divided
independently by 2, 4, 8, or 16 to provide
different lower frequency A/D and D/A
clocks.

A pair of front panel uSync connectors
allows multiple boards to be synchronized.
They accept CML inputs that drive the
board’s sync and gate/trigger signals.

The Pentek Model 5392 and Model 9192
Cobalt Synchronizers can drive multiple
53630 pSync connectors enabling large,
multichannel synchronous configurations.
Also, an LVTTL external gate/trigger input
is accepted on a front panel SSMC connector.

Memory Resources

The 53630 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 board’s DMA capa-
bilities, providing FIFO memory space for
creating DMA packets. For applications
requiring deep memory resources, DDR3
SDRAM banks can each be up to 512 MB
deep. Built-in memory functions include an
A/D data transient capture mode and D/A
waveform playback mode.

In addition to the factory-installed
functions, custom user-installed IP within
the FPGA can take advantage of the memo-
ries for many other purposes. »
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Model 53630

1 GHz A/D and D/A, Virtex-6 FPGA - 3U VPX

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobalt and
Onyx VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information

Model  Description

53630 1 GHz A/D and D/A,
Virtex-6 FPGA - 3U VPX

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA

-064 XCBVSX315T FPGA

-104 LVDS FPGA 1/0 to VPX
P2

-105 Gigabit serial FPGA 1/O
to VPX P1

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

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

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

*This option is always required

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model  Description

8267 VPX Development System.
See 8267 Datasheet for
Options

PENTEIKC

» PCI Express Interface

The Model 53630 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board.

Fabric-Transparent Crossbhar Switch

The 53630 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 (1X) lanes, or groups of four lanes (4X).

Specifications

Front Panel Analog Signal Inputs
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter
Type: Texas Instruments ADS5400
Sampling Rate: 100 MHz to 1 GHz
Resolution: 12 bits

D/A Converter
Type: Texas Instruments DAC5681Z
Input Data Rate: 1 GHz max.
Interpolation Filter: bypass, 2x or 4x
Output Sampling Rate: 1 GHz max.
Resolution: 16 bits

Front Panel Analog Signal Outputs
Output Type: Transformer-coupled,
front panel female SSMC connectors

Sample Clock Sources: On-board clock
synthesizer generates two clocks: one
A/D clock and one D/ A clock

Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO or front panel ex-
ternal clock
VCXO Frequency Ranges: 10 to 945
MHz, 970 to 1134 MHz, and 1213 to
1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, inde-
pendently for the A/D clock and D/A
clock

External Clock
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 100 MHz to 1 GHz
divider input clock, or PLL system
reference
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Timing Bus: 19-pin uSync bus connector
includes sync and gate/trigger inputs,
CML

External Trigger Input
Type: Front panel female SSMC connector,
LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS

Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2

Custom I/O
Option -104: Provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O
Option -105: Provides one 8X or two
4X gigabit links between the FPGA and
the VPX P1 connector to support serial
protocols

Memory
Option 150: Two 8 MB QDRII+ SRAM
memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR

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

Gen 2: x4

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

Size: 3.937 in. x6.717 in. (100 mm x 170.6 mm)

VPX Families

Pentek offers two families of 3U VPX
products: the 53xxx and the 52xxx. For more
information on a 52xxx product, please
refer to the product datasheet. The table below
provides a comparison of their main features.

VPX Family Comparison

Form Factor 3U VPX
# of XMCs One XMC
Crossbar Switch No Yes
PCle path VPX P1 VPX P1 or P2
PCle width x4 x8

Option -104 path 20 pairs on VPX P2

: Two x4 or one x8 Two x4 or one x8

Option -105 path on VPX P1 on VPX P1 or P2
Lowest Power Yes No
Lowest Price Yes No

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com
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Model 52630

1 GHz A/D and D/A, Virtex-6 FPGA - 3U VPX

Model 52630 COTS (left)
and rugged version

Features

Complete radar and software
radio interface solution

Supports Xilinx Virtex-6

LXT and SXT FPGAs
Supports gigabit serial fabrics
including PCI Express, Serial
RapidlO and Xilinx Aurora
One 1 GHz 12-bit A/D

One 1 GHz 16-bit D/A

Up to 2 GB of DDR3 SDRAM
or 16 MB of QDRII+ SRAM

Sample clock synchronization to
an external system reference

Dual-pSync clock/sync bus
for multiboard synchronization
Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/O

3U VPX form factor provides
a compact, rugged platform

Compatible with several VITA
standards including:
VITA-46, VITA-48 and
VITA-65 (OpenVPX™
System Specification)
Ruggedized and conduction-
cooled versions available

PENTEIKC

General Information

Model 52630 is a member of the Cobalt”
family of high performance 3U VPX boards
based on the Xilinx Virtex-6 FPGA. A high-
speed data converter, it is suitable for
connection to HF or IF ports of a communica-
tions or radar system. Its built-in data capture
and playback features offer an ideal turnkey
solution.

Itincludes 1 GHz A/D and D/ A convert-
ers and four banks of memory. It features
built-in support for PCI Express over the
3U VPX backplane.

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The 52630 factory-installed functions
include an A/D acquisition and a D/ A wave-
form playback IP module. In addition, IP
modules for either DDR3 or QDRI+
memories, a controller for all data clocking
and synchronization functions, a test signal
generator and a PCle interface complete the

factory-installed functions and enable the
52630 to operate as a complete turnkey solu-
tion, without the need to develop any FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory
installed modules as documented source code.
Developers can integrate their own IP with
the Pentek factory-installed functions or use
the GateFlow Design Kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O.

Option -105 provides one 8X or two 4X
gigabit links between the FPGA and the VPX
P1 connector to support serial protocols. »
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Model 52630 1 GHz A/D and D/A, Virtex-6 FPGA - 3U VPX

A/D Acquisition IP Module

The 52630 features an A/D
Acquisition IP Module for easy
capture and data moving. The IP
module can receive data from
the A/D, a test signal generator,
or from the D/ A Waveform Play-
back IP Module in loopback
mode. The IP module has associ-
ated memory banks for buffering
data in FIFO mode or for storing
data in transient capture mode.
The memory banks are supported
with a DMA engine for moving
A/D data through the PCle
interface.

This powerful linked-list DMA
engine is 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

D/A Waveform Playback
IP Module

The Model 52630 factory-
installed functions include a
sophisticated D/ A Waveform
Playback IP module. A linked-
list controller allows users to
easily play back waveforms
stored in either on-board
memory or off- board host
memory to the D/A.

Parameters including length of
waveform, delay from playback
trigger, waveform repetition,
etc. can be programmed for each
waveform.

Up to 64 individual link
entries can be chained together to
create complex waveforms with
a minimum of programming,

PENTEIKC

» A/D Converter Stage

The front end accepts an analog HF or
IF input on a front panel SSMC connector
with transformer coupling into a Texas
Instruments ADS5400 1 GHz, 12-bitA/D
converter.

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

D/A Converter Stage

The 52630 features a TI DAC5681Z7 1 GHz,
16-bit D/A. The converter has an input
sample rate of 1 GSPS, allowing it to acept
full rate data from the FPGA. Additionally,
the D/A includes a 2x or 4x interpolation
filter for applications that provide 1/2 or 1/4
rate input data. Analog output is through
a front panel SSMC connector.

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 on-board
clock generator receives a sample clock either
from the front panel SSMC connector or
from an on-board programmable VCXO
(Voltage-Controlled Crystal Oscillator). In
this latter mode, the front panel SSMC con-
nector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.

from
AD

Either clock source (front panel or VCXO)
can be used directly or can be divided
independently by 2, 4, 8, or 16 to provide
different lower frequency A/D and D/A
clocks.

A pair of front panel uSync connectors
allows multiple modules to be synchronized.
They accept CML inputs that drive the
board’s sync and gate/trigger signals.

The Pentek Model 5292 and Model 9192
Cobalt Synchronizers can drive multiple
52630 pSync connectors enabling large,
multichannel synchronous configurations.
Also, an LVTTL external gate/trigger input
is accepted on a front panel SSMC connector.

Memory Resources

The 52630 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 board’s DMA capa-
bilities, providing FIFO memory space for
creating DMA packets. For applications
requiring deep memory resources, DDR3
SDRAM banks can each be up to 512 MB
deep. Built-in memory functions include an
A/D data transient capture mode and D/A
waveform playback mode.

In addition to the factory-installed
functions, custom user-installed IP within
the FPGA can take advantage of the memo-
ries for many other purposes. »
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Model 52630

1 GHz A/D and D/A, Virtex-6 FPGA - 3U VPX

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobalt and
Onyx VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information

Model  Description

52630 1 GHz A/D and D/A,
Virtex-6 FPGA - 3U VPX

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS FPGA 1/0 to VPX
P2

-105 Gigabit serial FPGA 1/O
to VPX P1

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

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

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

*This option is always required

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model  Description

8267 VPX Development System.
See 8267 Datasheet for
Options

PENTEIKC

» PCI Express Interface

The Model 52630 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x4, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board.

Specifications

Front Panel Analog Signal Inputs
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter
Type: Texas Instruments ADS5400
Sampling Rate: 100 MHz to 1 GHz
Resolution: 12 bits

D/A Converter
Type: Texas Instruments DAC5681Z
Input Data Rate: 1 GHz max.
Interpolation Filter: bypass, 2x or 4x
Output Sampling Rate: 1 GHz max.
Resolution: 16 bits

Front Panel Analog Signal Outputs
Output Type: Transformer-coupled,
front panel female SSMC connectors

Sample Clock Sources: On-board clock
synthesizer generates two clocks: one
A/D clock and one D/A clock

Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO or front panel ex-
ternal clock
VCXO Frequency Ranges: 10 to 945
MHz, 970 to 1134 MHz, and 1213 to
1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, inde-
pendently for the A/D clock and D/A
clock

External Clock
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 100 MHz to 1 GHz
divider input clock, or PLL system
reference

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

Timing Bus: 19-pin nSync bus connector
includes sync and gate/trigger inputs,
CML

External Trigger Input
Type: Front panel female SSMC connector,
LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS

Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2

Custom I/O
Option -104: Provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O
Option -105: Provides one 8X or two
4X gigabit links between the FPGA and
the VPX P1 connector to support serial
protocols

Memory
Option 150: Two 8 MB QDRII+ SRAM
memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR

PCI-Express Interface
PCI Express Bus: Gen. 1 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: 3.937 in. x6.717 in. (100 mm x 170.6 mm)

VPX Families

Pentek offers two families of 3U VPX
products: the 52xxx and the 53xxx. For more
information on a 53xxx product, please
refer to the product datasheet. The table below
provides a comparison of their main features.

VPX Family Comparison

Form Factor 3U VPX
# of XMCs One XMC
Crossbar Switch No Yes
PCle path VPX P1 VPX P1 or P2
PCle width X4 x8

Option -104 path 20 pairs on VPX P2

Two x4 or one x8 Two x4 or one x8

Option -105 path

on VPX P1 on VPX P1 or P2
Lowest Power Yes No
Lowest Price Yes No

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com
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Models
57630 & 58630

ReiFe:
Geclon

Features

Complete radar and software
radio interface solution

1- or 2-Channel 1 GHz A/D, 1- or 2-Channel 1 GHz D/A
with Virtex-6 FPGA - 6U OpenVPX

General Information

Models 57630 and 58630 are members
of the Cobalt® family of high-performance
6U OpenVPX boards based on the Xilinx
Virtex-6 FPGA. They consist of one or
two Model 71630 XMC modules mounted
on a VPX carrier board.

Model 57630 is a 6U board with one
Model 71630 module while the Model
58630 is a 6U board with two XMC modules
rather than one.

These models include one or two 1 GHz
A/Dand D/A converters and four or eight
banks of memory

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The factory-installed functions of these
models include one or two A /D acquisition
and one or two D/A waveform playback
IP modules. IP modules for either DDR3
or QDRII+ memories, controllers for all data
clocking and synchronization functions, a
test signal generator and a PCle interface
complete the factory-installed functions

and enable these models to operate as com-
plete turnkey solutions, without the need to
develop any FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory
installed modules as documented source code.
Developers can integrate their own IP with
the Pentek factory-installed functions or use
the GateFlow Design Kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 LVDS pairs
between the FPGA and the VPX P3 connec-
tor, Model 57630; P3 and 5, Model 58630.

Option -105 supports serial protocalls
by providing a 4X gigabit link between the
FPGA and VPX P2, Model 57630; or one 4X
link from each FPGA to P2 and an additional
4X link between the FPGAs, Model 58630. »
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Models

57630 & 58630

1- or 2-Channel 1 GHz A/D, 1- or 2-Channel 1 GHz D/A
with Virtex-6 FPGA - 6U OpenVPX

A/D Acquisition IP Module

These models feature one or
two A/D Acquisition IP Mod-
ules for easy capture and data
moving. The IP module can
receive data from the A/D, a
test signal generator, or from the
D/ A Waveform Playback IP
Module in loopback mode. The
IP module has associated memory
banks for buffering data in FIFO
mode or for storing data in tran-
sient capture mode. The memory
banks are supported with a DMA
engine for moving A /D data
through the PCle interface.

This powerful linked-list DMA
engine is 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

D/A Waveform Playback
IP Modules

The factory-installed functions
include one or two sophisti-
cated D/ A Waveform Playback
IP modules. A linked-list con-
troller allows users to easily
play back waveforms stored in
either on-board memory or off-
board host memory to the D/A.

Parameters including length of
waveform, delay from playback
trigger, waveform repetition,
etc. can be programmed for each
waveform.

Up to 64 or 128 individual
link entries can be chained
together to create complex
waveforms with a minimum of
programming.

PENTEIKC

» A/D Converter Stage

The front end accepts one or two ana-
log HF or IF inputs on front panel SSMC
connectors with transformer coupling
into one or two Texas Instruments
ADS5400 1 GHz, 12-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.

D/A Converter Stage

The 71630 features one or two TI
DAC5681Z 1 GHz, 16-bit D/ As. The con-
verters have an input sample rate of 1 GSPS,
allowing them to acept full rate data from
the FPGA. Additionally, the D/ As include
a 2x or 4x interpolation filter for applications
that provide 1/2 or 1/4 rate input data.
Analog output is through front panel
SSMC connectors.

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 on-board
clock generator receives a sample clock either
from the front panel SSMC connector or
from an on-board programmable VCXO
(Voltage-Controlled Crystal Oscillator). In
this latter mode, the front panel SSMC con-
nector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.

from
AD

Either clock source (front panel or VCXO)
can be used directly or can be divided
independently by 2, 4, 8, or 16 to provide
different lower frequency A/D and D/A
clocks.

A pair of front panel uSync connectors
allows multiple boards to be synchronized.
They accept CML inputs that drive the
board’s sync and gate/trigger signals.

The Pentek Model 9192 Cobalt Synchro-
nizer can drive multiple pSync connectors
enabling large, multichannel synchronous
configurations. Also, an LVTTL external
gate/trigger input is accepted on a front
panel SSMC connector.

Memory Resources

The Cobalt architecture supports up to
four or eight 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 appli-
cations requiring deep memory resources,
DDR3 SDRAM banks can each be up to
512 MB deep. Built-in memory functions
include an A/D data transient capture
mode and D/A waveform playback mode.

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

57630 & 58630

1- or 2-Channel 1 GHz A/D, 1- or 2-Channel 1 GHz D/A
with Virtex-6 FPGA - 6U OpenVPX

Model 8264

The Model 8264 is a fully-
integrated development system
for Pentek Cobalt and Onyx
6U VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and
testing a development system
that ensures optimum perfor-
mance of Pentek boards.

©95PARK

Development Systems

Ordering Information

Model  Description

57630 1 GHz A/D and D/A with
Virtex-6 FPGA - 6U VPX

58630 Two 1 GHz A/D and D/A,
with two Virtex-6 FPGAs -
6U VPX

Options:

-002* -2 FPGA speed grade

-062 XCBVLX240T FPGA
-064 XC6VSX315T FPGA

-104 LVDS I/0 between the
FPGA and P3 connector,
Model 57630; P3 and P5
connectors, Model 58630

-105 Gigabit link between the
FPGA and P2 connector,
Model 57630; gigabit links
from each FPGA to P2
connector, Model 78630

-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)

* This option is always required

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model Description

8264 VPX Development System.
See 8264 Datasheet for
Options

PENTEIKC

» PCI Express Interface

These models include an industry-
standard interface fully compliant with PCI
Express Gen. 1 and 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board.

Specifications

Model 57630: 1 A/D, 1 D/A

Model 58630: 2 A/Ds, 2 D/As

Front Panel Analog Signal Inputs (1 or 2)
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converters (1 or 2)
Type: Texas Instruments ADS5400
Sampling Rate: 100 MHz to 1 GHz
Resolution: 12 bits

D/A Converters (1 or 2)
Type: Texas Instruments DAC5681Z
Input Data Rate: 1 GHz max.
Interpolation Filter: bypass, 2x or 4x
Output Sampling Rate: 1 GHz max.
Resolution: 16 bits

Front Panel Analog Signal Outputs (1 or 2)
Output Type: Transformer-coupled,
front panel female SSMC connectors

Sample Clock Sources (1 or 2)
On-board clock synthesizer generates
two clocks: one A/D clock and one D/A
clock

Clock Synthesizers (1 or 2)
Clock Source: Selectable from on-board
programmable VCXO or front panel ex-
ternal clock
VCXO Frequency Ranges: 10 to 945
MHz, 970 to 1134 MHz, and 1213 to
1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, inde-
pendently for the A/D clock and D/A
clock

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

External Clocks (1 or 2)
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 100 MHz to 1 GHz
divider input clock, or PLL system
reference
Timing Bus (1 or 2): 19-pin nSync bus con-
nector includes sync and gate/trigger
inputs, CML
External Trigger Input (1 or 2)
Type: Front panel female SSMC connector,
LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Arrays (1 or 2)
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2
Custom I/O
Option -104: Provides 20 LVDS pairs
between the FPGA and the VPX P3
connector, Model 57630; P3 and P5,
Model 58630
Option -105: Supports serial protocols
by providing a 4X gigabit link between
the FPGA and VPX P2, Model 57630; or
one 4X link from each FPGA to P2 and
an additional 4X link between the FPGAs,
Model 58630
Memory Banks (1 or 2)
Option 150: Two 8 MB QDRII+ SRAM
memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 or 2: x4 or x8
Environmental: Level L1 & L2 air-cooled;
Level L3 ruggedized, conduction-cooled
Size: 3.937 in. x6.717 in. (100 mm x 170.6 mm)

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com

www.pentek.com



Models 72630,

73630 and 74630

1- or 2-Channel 1 GHz A/D, 1- or 2-Channel 1 GHz D/A

with Virtex-6 FPGA - cPCI

Model 74630 Model 73630

Features
m Complete radar and software
radio interface solution

m Supports Xilinx Virtex-6
LXT and SXT FPGAs

m One or two 1 GHz 12-bit A/D
m One or two 1 GHz 16-bit D/A

m Upto 2 or4 GB of DDR3
SDRAM:; or: 16 MB or 32 MB
of QDRI+ SRAM

m Sample clock synchronization to
an external system reference

m Dual-puSync clock/sync bus
for multiboard synchronization

m Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/0

PENTEIKC

General Information

Models 72630, 73630 and 74630 are
members of the Cobalt® family of high per-
formance CompactPCI boards based on
the Xilinx Virtex-6 FPGA. They consist of
one or two Model 71630 XMC modules
mounted on a cPCI carrier board.

Model 72630 is a 6U cPCI board while
the Model 73630 is a 3U cPCI board; both
are equipped with one Model 71630 XMC.
Model 74630 is a 6U cPCI board with two
XMC modules rather than one.

These models include one or two 1 GHz
A/Dand D/A converters and four or eight
banks of memory

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The factory-installed functions of these
models include one or two A /D acquisition
and one or two D/A waveform playback
IP module. IP modules for either DDR3 or
QDRI+ memories, controllers for all data

clocking and synchronization functions, a
test signal generator and a PCle interface
complete the factory-installed functions
and enable these modles to operate as com-
plete turnkey solutions, without the need to
develop any FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory
installed modules as documented source code.
Developers can integrate their own IP with
the Pentek factory-installed functions or use
the GateFlow Design Kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4SE slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 LVDS pairs
between the FPGA and the ]2 connector,
Model 73630; J3 connector, Model 72630;
J3 and J5 connectors, Model 74630. »

Block Diagram, Model 72630
Model 74630 doubles all resources
except the PCI-to-PCI Bridge

RF Out

RF RF
XFORMR XFORMR

Sample Clk /
Reference Clk In @_’
TTL
PPS/Ga&e/Sync@ > TIMING BUS
GENERATOR A/D Clock/Sync Bus N
Gate In
Sync In; Clock / Sync /
AID Sync Bus Gate/ PPS D/A Clock/Sync Bus
Gate In
Sync In;

1GHz
» 16-BIT DIA

D/A Sync Bus

VCX0 |

MODEL 73630
INTERFACES ONLY

VIRTEX-6 FPGA
LX130T, LX240T or SX315T

VDS

From/To Other

i VIRTEX-6 FPGA
[} Lvbs GTX

XMC Module of
MODEL 74630

Memory Banks 1 & 2
DDRS3 option 155

40

Optional
FPGAIIO
(Option -104)

QDRI+
SRAM
8 MB

QDRI+
SRAM
8MB

QDRII+ option 150

J2 PCI/PCI-X BUS
32-bit, 33/66 MHz
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Memory Banks 3 & 4
DDR3 option 165

Optional
FPGAIIO
(Option -104)

v

J3 PCI/PCI-X BUS
32/64-bit, 33/66 MHz
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Models 72630,

73630 and 74630

1- or 2-Channel 1 GHz A/D, 1- or 2-Channel 1 GHz D/A

with Virtex-6 FPGA - cPCI

A/D Acquisition IP Module

These models feature one or
two A/D Acquisition IP Mod-
ules for easy capture and data
moving. The IP module can
receive data from the A/D, a
test signal generator, or from the
D/ A Waveform Playback IP
Module in loopback mode. The
IP module has associated memory
banks for buffering data in FIFO
mode or for storing data in tran-
sient capture mode. The memory
banks are supported with a DMA
engine for moving A /D data
through the PCle interface.

This powerful linked-list DMA
engine is 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

D/A Waveform Playback
IP Modules

The factory-installed functions
include one or two sophisti-
cated D/ A Waveform Playback
IP modules. A linked-list con-
troller allows users to easily
play back waveforms stored in
either on-board memory or off-
board host memory to the D/A.

Parameters including length of
waveform, delay from playback
trigger, waveform repetition,
etc. can be programmed for each
waveform.

Up to 64 or 128 individual
link entries can be chained
together to create complex
waveforms with a minimum of
programming.

PENTEIKC

» A/D Converter Stage

The front end accepts one or two ana-
log HF or IF input on front panel SSMC
connectors with transformer coupling
into one or two Texas Instruments
ADS5400 1 GHz, 12-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.

D/A Converter Stage

The 71630 features one or two TI
DAC5681Z 1 GHz, 16-bit D/ As. The con-
verters have an input sample rate of 1 GSPS,
allowing them to acept full rate data from
the FPGA. Additionally, the D/ As include
a 2x or 4x interpolation filter for applica-

tions that provide 1/2 or 1/4 rate input data.

Analog output is through front panel
SSMC connectors.

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 on-board
clock generator receives a sample clock either
from the front panel SSMC connector or
from an on-board programmable VCXO
(Voltage-Controlled Crystal Oscillator). In
this latter mode, the front panel SSMC con-
nector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.

from
AD

Either clock source (front panel or VCXO)
can be used directly or can be divided
independently by 2, 4, 8, or 16 to provide
different lower frequency A/D and D/A
clocks.

A pair of front panel uSync connectors
allows multiple boards to be synchronized.
They accept CML inputs that drive the
board’s sync and gate/trigger signals.

The Pentek Model 7292 and Model 9192
Cobalt Synchronizers can drive multiple
pSync connectors enabling large, multi-
channel synchronous configurations. Also,
an LVTTL external gate/trigger input is
accepted on a front panel SSMC connector.

Memory Resources

The Cobalt architecture supports up to
four or eight 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 appli-
cations requiring deep memory resources,
DDR3 SDRAM banks can each be up to
512 MB deep. Built-in memory functions
include an A/D data transient capture
mode and D/A waveform playback mode.

In addition to the factory-installed
functions, custom user-installed IP within
the FPGA can take advantage of the memo-
ries for many other purposes. »
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Models 72630,

73630 and 74630

1- or 2-Channel 1 GHz A/D, 1- or 2-Channel 1 GHz D/A

with Virtex-6 FPGA - cPCI

Ordering Information

Model  Description

72630 1 GHz A/D and D/A,
Virtex-6 FPGA - 6U cPCI

73630 1 GHz A/D and D/A,
Virtex-6 FPGA - 3U cPCI

74630  Two 1 GHz A/D and D/A,
Virtex-6 FPGA - 6U cPCI

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS 1/0O between the
FPGA and J2 connector,
Model 73630; J3 connector,
Model 72630; J3 and J5
connectors, Model 74630

-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)

* This option is always required

PENTEIKC

» PCI-X Interface

These models include an industry-stan-
dard interface fully compliant with PCI-X
bus specifications. The interface includes
multiple DMA controllers for efficient trans-
fers to and from the board. Data widths of
32 or 64 bits and data rates of 33 and 66 MHz
are supported. Model 73630: 32 bits only.

Specifications

Model 72630 or Model 73630: 1 A/D, 1 D/A

Model 74630: 2 A/Ds, 2 D/As

Front Panel Analog Signal Inputs (1 or 2)
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converters (1 or 2)
Type: Texas Instruments ADS5400
Sampling Rate: 100 MHz to 1 GHz
Resolution: 12 bits

D/A Converters (1 or 2)
Type: Texas Instruments DAC5681Z
Input Data Rate: 1 GHz max.
Interpolation Filter: bypass, 2x or 4x
Output Sampling Rate: 1 GHz max.
Resolution: 16 bits

Front Panel Analog Signal Outputs (1 or 2)
Output Type: Transformer-coupled,
front panel female SSMC connectors

Sample Clock Sources (1 or 2)
On-board clock synthesizer generates
two clocks: one A/D clock and one D/A
clock

Clock Synthesizers (1 or 2)
Clock Source: Selectable from on-board
programmable VCXO or front panel ex-
ternal clock
VCXO Frequency Ranges: 10 to 945
MHz, 970 to 1134 MHz, and 1213 to
1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, inde-
pendently for the A/D clock and D/A
clock

Pentek, Inc. One Park Way ¢ Upper Saddle River # New Jersey 07458

External Clocks (1 or 2)
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 100 MHz to 1 GHz
divider input clock, or PLL system
reference
Timing Bus: 19-pin uSync bus connector
includes sync and gate/trigger inputs,
CML
External Trigger Input
Type: Front panel female SSMC connector,
LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Arrays (1 or 2)
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2
Custom I/O
Option -104: Provides 20 LVDS pairs
between the FPGA and the ]2 connector,
Model 73630; ]3 connector, Model 72630;
J3 and J5 connectors, Model 74630
Memory Banks (1 or 2)
Option 150: Two 8 MB QDRII+ SRAM
memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-X Interface
PCI-X Bus: 32 or 64 bits at 33 or 66 MHz
Model 73630: 32 bits only
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Standard 6U or 3U cPCI board
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Model 56630

1 GHz A/D and 1 GHz D/A, Virtex-6 FPGA - AMC

Features

Complete radar and software
radio interface solution

General Information

Model 56630 is a member of the Cobalt”
family of high performance AMC modules
based on the Xilinx Virtex-6 FPGA. A high-
speed data converter, it is suitable for
connection to HF or IF ports of a communi-
cations or radar system. Its built-in data
capture and playback features offer an ideal
turnkey solution as well as a platform for
developing and deploying custom FPGA
processing IP.

Itincludes 1 GHz A/D and D/ A convert-
ers and four banks of memory. In addition
to supporting PCI Express Gen. 2 as a native
interface, the Model 56630 includes a front
panel general-purpose connector for appli-
cation-specific I/O .

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The 56630 factory-installed functions
include an A/D acquisitionand a D/A
waveform playback IP module. In addition,
IP modules for either DDR3 or QDRII+

memories, a controller for all data clocking
and synchronization functions, a test signal
generator and a PCle interface complete
the factory-installed functions and enable
the 56630 to operate as a complete turnkey
solution, without the need to develop any
FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory
installed modules as documented source
code. Developers can integrate their own IP
with the Pentek factory-installed functions or
use the GateFlow Design Kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 installs a front panel connec-
tor with 20 pairs of LVDS connections to
the FPGA for custom I/0. »

m Supports Xilinx Virtex-6
LXT and SXT FPGAs
m One 1 GHz 12-bit A/ID RE I RE Out
m One 1 GHz 16-bit D/A
m Upto 2 GB of DDR3 SDRAM s pos
or 16 MB of QDRI+ SRAM Sample Clk / XFORMR I XFORMR
Q X X Referermcieclk In (9—b
m Sample clock synchronization to T
an external system reference prsicaesne Centmor [I__AID Clodsyne Bus o Tone
Gate | 12-BITAD
m Dual-pSync clock/sync bus Symoin Clock/ Sync/ R 1sfa?TH:Z>/AI
for muttiboard synchronization AID Sync Bus GalelPPS DIA Clock/Sync Bus —
m PCl Express (Gen. 1 & 2) e 2 16
interface up to x8 DIASync Bus
m AMC.1 compliant VIRTEX-6 FPGA
= IPMI 2.0 compliant MMC o0 I LX130T, LX240T or SX315T
(Module Management
Controller)
m Optional front panel LVDS 2o 1 [oogs 1 [ oo [ oo oty
connections to the Virtex-6 512M8 || | 512MB S12M || | 51208 ||} | e CONTAN LR
FPGA for custom 1/O T T
384
DDR opion 155 DR opion 165 X8 PCle RS-232 EF,’;%
QDRI+ || [ QDRI+ (option 104)
SRAM SRAM
8MB 8 MB AMC Front Front
Ports 410 11 y Panel  y Panel
QDRI+ option 150 oI
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Model 56630 1 GHz A/D and 1 GHz D/A, Virtex-6 FPGA - AMC

A/D Acquisition IP Module

The 56630 features an A/D
Acquisition IP Module for easy
capture and data moving. The IP
module can receive data from
the A/D, a test signal generator,
or from the D/ A Waveform Play-
back IP Module in loopback
mode. The IP module has associ-
ated memory banks for buffering
data in FIFO mode or for storing
data in transient capture mode.
The memory banks are supported
with a DMA engine for moving
A/D data through the PCle
interface.

This powerful linked-list DMA
engine is 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

D/A Waveform Playback
IP Module

The Model 56630 factory-
installed functions include a
sophisticated D/ A Waveform
Playback IP module. A linked-
list controller allows users to
easily play back waveforms
stored in either on-board
memory or off- board host
memory to the D/A.

Parameters including length of
waveform, delay from playback
trigger, waveform repetition,
etc. can be programmed for each
waveform.

Up to 64 individual link
entries can be chained together to
create complex waveforms with
a minimum of programming,

PENTEIKC

» A/D Converter Stage

The front end accepts an analog HF or
IF input on a front panel SSMC connector
with transformer coupling into a Texas
Instruments ADS5400 1 GHz, 12-bitA/D
converter.

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

D/A Converter Stage

The 56630 features a TI DAC5681Z 1
GHz, 16-bit D/A. The converter has an
input sample rate of 1 GSPS, allowing it to
acept full rate data from the FPGA. Addi-
tionally, the D/A includes a 2x or 4x
interpolation filter for applications that pro-
vide 1/2 or 1/4 rate input data. Analog
output is through a front panel SSMC con-
nector.

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 on-board
clock generator receives a sample clock either
from the front panel SSMC connector or
from an on-board programmable VCXO
(Voltage-Controlled Crystal Oscillator). In
this latter mode, the front panel SSMC con-
nector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.

from
AD

Either clock source (front panel or VCXO)
can be used directly or can be divided inde-
pendently by 2, 4, 8, or 16 to provide different
lower frequency A/D and D/A clocks.

A pair of front panel nSync connectors
allows multiple boards to be synchronized.
They accept CML inputs that drive the
board’s sync and gate/trigger signals.

The Pentek Model 5692 and Model 9192
Cobalt Synchronizers can drive multiple
53730 uSync connectors enabling large,
multichannel synchronous configurations.
Also, an LVTTL external gate/trigger input
is accepted on a front panel SSMC connector.

Memory Resources

The 56630 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 capa-
bilities, providing FIFO memory space for
creating DMA packets. For applications
requiring deep memory resources, DDR3
SDRAM banks can each be up to 512 MB
deep. Built-in memory functions include an
A/D data transient capture mode and D/A
waveform playback mode.

In addition to the factory-installed
functions, custom user-installed IP within
the FPGA can take advantage of the memo-
ries for many other purposes. »
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Model 56630

1 GHz A/D and 1 GHz D/A, Virtex-6 FPGA - AMC

Ordering Information

Model  Description

56630 1 GHz A/D and D/A,
Virtex-6 FPGA - AMC

Options:

-002* -2 FPGA speed grade

-062 XCB6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS FPGA 1/O through
front panel connector

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

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

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

*This option is always required

Contact Pentek for availability
of rugged and conduction-cooled
versions

PENTEIKC

» AMC Interface

The Model 56630 complies with the
AMC.1 specification by providing an x8
PCle connection to AdvancedTCA carriers
or pTCA chassis. Module management is
provided by an IPMI 2.0 MMC (Module
Management Controller).

PCI Express Interface

The Model 56630 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the module.

Specifications

Front Panel Analog Signal Inputs
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter
Type: Texas Instruments ADS5400
Sampling Rate: 100 MHz to 1 GHz
Resolution: 12 bits

D/A Converter
Type: Texas Instruments DAC5681Z
Input Data Rate: 1 GHz max.
Interpolation Filter: bypass, 2x or 4x
Output Sampling Rate: 1 GHz max.
Resolution: 16 bits

Front Panel Analog Signal Outputs
Output Type: Transformer-coupled,
front panel female SSMC connectors

Sample Clock Sources: On-board clock
synthesizer generates two clocks: one
A/D clock and one D/ A clock

Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO or front panel ex-
ternal clock
VCXO Frequency Ranges: 10 to 945
MHz, 970 to 1134 MHz, and 1213 to
1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, inde-
pendently for the A/D clock and D/A
clock
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External Clock
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 100 MHz to 1 GHz
divider input clock, or PLL system
reference
Timing Bus: 19-pin uSync bus connector
includes sync and gate/trigger inputs,
CML
External Trigger Input
Type: Front panel female SSMC connector,
LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2
Custom I/O
Option -104: Installs a front panel connec-
tor with 20 LVDS pairs to the FPGA
Memory
Option 150: Two 8 MB QDRII+ SRAM
memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen.1: x4 or x8;
Gen 2: x4
AMC Interface
Type: AMC.1
Module Management: IPMI Version 2.0
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Single-width, full-height AMC mod-
ule,2.89in.x7.11 in.
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Model 71640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, Virtex-6 FPGA - XMC

Features

Ideal radar and software
radio interface solution

Supports Xilinx Virtex-6
LXT and SXT FPGAs

One-channel mode with
3.6 GHz, 12-bit A/D

Two-channel mode with
1.8 GHz, 12-bit A/Ds

2 GB of DDR3 SDRAM

Sync bus for multimodule
synchronization

PCI Express Gen. 2 interface
x8 wide

Optional user-configurable
gigabit serial interface
Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/O

PENTEIKC

General Information

Model 71640 is a member of the Cobalt”
family of high performance XMC modules
based on the Xilinx Virtex-6 FPGA. A high-
speed data converter, it is suitable for
connection to HF or IF ports of a communi-
cations or radar system. Its built-in data
capture features offer an ideal turnkey solu-
tion as well as a platform for developing and
deploying custom FPGA processing IP.

It includes a 3.6 GHz, 12-bit A/D con-
verter and four banks of memory. In addition
to supporting PCI Express Gen. 2 as a native
interface, the Model 71640 includes optional
general purpose and gigabit serial connectors
for application-specific I/O.

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The 71640 factory-installed functions
include an A /D acquisition IP module. In
addition, IP modules for DDR3 memories, a
controller for all data clocking and synchro-
nization functions, a test signal generator

and a PCle interface complete the factory-
installed functions and enable the 71640 to
operate as a complete turnkey solution,
without the need to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow®
FPGA Design Kits include all of the factory
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow Design Kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 installs the P14 PMC connec-
tor with 20 pairs of LVDS connections to
the FPGA for custom I/0.

Option -105 installs the P16 XMC connec-
tor with dual 4X gigabit links to the FPGA
to support other serial protocols. »
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Model 71640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, Virtex-6 FPGA - XMC

A/D Acquisition IP Module

The 71640 features an A/D
Acquisition IP Module for easy
capture and data moving. The IP
module can receive data from
the A/D, or a test signal generator.
The IP module has associated
memory banks for buffering data
in FIFO mode or for storing data
in transient capture mode. In
single-channel mode, all four
banks are used to store the
single-channel of input data. In
dual-channel mode, memory
banks 1 and 2 store data from
input channel 1 and memory
banks 3 and 4 store data from
input channel 2. In both modes,
continuous, full-rate transient
capture of 12-bit data is supported.

The memory banks are sup-
ported with a DMA engine for
moving A/D data through the
PCle interface. This powerful
linked-list DMA engine is 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 appli-
cations 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

PENTEIKC

» A/D Converter Stage

The front end accepts analog HF or IF
inputs on a pair of front panel SSMC con-
nectors with transformer coupling into a
Texas Instruments ADC12D1800 12-bit A/D.
The converter operates in single-channel
interleaved mode with a sampling rate of
3.6 GHz and an input bandwidth of 1.75 GHz;
or, in dual-channel mode with a sampling
rate of 1.8 GHz and input bandwidth of
2.8 GHz.

The ADC12D1800 provides a program-
mable 15-bit gain adjustment allowing the
71640 to have a full scale input range of
+2 dBm to +4 dBm. A built-in AutoSync fea-
ture supports A /D synchronization across
multiple modules.

The A/D digital outputs are delivered
into the Virtex-6 FPGA for signal process-
ing, data capture or for routing to other
module resources.

Clocking and Synchronization

The 71640 accepts a 1.8 GHz dual-edge
sample clock via a front panel SSMC con-
nector. A second front panel SSMC accepts
a TTL signal that can function as Gate, PPS
or Sync.

A front panel multi-pin sync bus con-
nector allows multiple modules to be
synchronized, ideal for larger multichanel

systems. The sync bus includes gate, reset
and in and out reference clock signals.
Multiple 71640s can be synchronized using
the Cobalt high speed sync module to
drive the sync bus.

Memory Resources

The 71640 architecture supports four
independent memory banks of DDR3
SDRAM. Each bank is 512 MB deep and is
an integral part of the module’s DMA and
data capture capabilities. Built-in memory
functions include an A /D data transient
capture mode for taking snapshots of data
for transfer to a host computer.

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

XMC Interface

The Model 71640 complies with the
VITA 42.0 XMC specification. Two connec-
tors each provide dual 4X links or a single
8X link with up to a 5 GHz bit clock. With
dual XMC connectors, the 71640 supports
x8 PCle on the first XMC connector leaving
the optional second connector free to support
user-installed transfer protocols specific to
the target application. »
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Model 71640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, Virtex-6 FPGA - XMC

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards (Mod-
els 78xxx). It was created to save
engineers and system integrators
the time and expense associated
with building and testing a devel-
opment system that ensures
optimum performance of
Pentek boards.

Ordering Information

Model  Description

71640 1-Ch. 3.6 GHz or 2-Ch.
1.8 GHz, 12-hit A/D,
Virtex-6 FPGA - XMC

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T
-064 XC6VSX315T

-104 LVDS FPGA 1/O through
P14 connector

-105 Gigabit serial FPGA 1/0
through P16 connector

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

-165* Two 512 MB DDR3

SDRAM Memory Banks
(Banks 3 and 4)

* These options are always required

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model  Description

8266 PC Development System
See 8266 Datasheet for
Options

PENTEIKC

» PCI Express Interface

The Model 71640 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.

Specifications

Front Panel Analog Signal Inputs
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter
Type: Texas Instruments ADC12D1800
Sampling Rate: Single-channel mode:
500 MHz to 3.6 GHz; dual-channel
mode: 150 MHz to 1.8 GHz
Resolution: 12 bits
Input Bandwidth: single-channel mode:
1.75 GHz; dual-channel mode: 2.8 GHz
Full Scale Input: +2 dBm to +4 dBm,
programmable

Sample Clock Sources: Front panel SSMC
connector

Sync Bus: Multi-pin connectors, bus
includes gate, reset and in and out ref
clock

Pentek, Inc. One Park Way ¢ Upper Saddle River  New Jersey 07458

External Trigger Input
Type: Front panel female SSMC connec-
tor, TTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2,
or XC6VSX315T-2
Custom I/O
Option -104: Installs the PMC P14
connector with 20 LVDS pairs to the
FPGA
Option -105: Installs the XMC P16
connector configurable as one 8X or two
4X gigabit serial links to the FPGA
Memory: Four 512 MB DDR3 SDRAM
memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 or Gen. 2: x4 or
x8
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Standard XMC module, 2.91 in. x 5.87 in.
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Model 78640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, V-6 FPGA - x8 PCle

Features

Ideal radar and software
radio interface solution

Supports Xilinx Virtex-6
LXT and SXT FPGAs
One-channel mode with
3.6 GHz, 12-hit A/D
Two-channel mode with
1.8 GHz, 12-bit A/Ds

2 GB of DDR3 SDRAM
Sync bus for multiboard
synchronization

PCI Express (Gen. 1 & 2)
interface, up to x8
Clock/sync bus for multiboard
synchronization

Optional user-configurable
gigabit serial interface

Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/0

PENTEIKC

General Information

Model 78640 is a member of the Cobalt”
family of high performance XMC modules
based on the Xilinx Virtex-6 FPGA. A high-
speed data converter, it is suitable for
connection to HF or IF ports of a communi-
cations or radar system. Its built-in data
capture features offer an ideal turnkey solu-
tion as well as a platform for developing and
deploying custom FPGA processing IP.

The 78640 includes a 3.6 GHz, 12-bit
A /D converter and four banks of memory.
In addition to supporting PCI Express Gen. 2
as a native interface, the Model 78640
includes optional general-purpose and giga-
bit serial connectors for application-specific
I/0 protocols.

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The 78640 factory-installed functions
include an A /D acquisition IP module. In
addition, IP modules for DDR3 memories, a
controller for all data clocking and synchro-
nization functions, a test signal generator

and a PCle interface complete the factory-
installed functions and enable the 78640 to
operate as a complete turnkey solution,
without the need to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow®
FPGA Design Kits include all of the factory
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow Design Kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 connects 20 pairs of LVDS
signals from the FPGA on PMC P14 to a
68-pin DIL ribbon-cable header on the PCle
board for custom I/O.

Option -105 connects two 4X gigabit
serial links from the FPGA on XMC P16 to
two 4X gigabit serial connectors along the
top edge of the PCle board. »
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Model 78640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, V-6 FPGA - x8 PCle

A/D Acquisition IP Module

The 78640 features an A /D
Acquisition IP Module for easy
capture and data moving. The IP
module can receive data from
the A/D, or a test signal generator.
The IP module has associated
memory banks for buffering data
in FIFO mode or for storing data
in transient capture mode. In
single-channel mode, all four
banks are used to store the
single-channel of input data. In
dual-channel mode, memory
banks 1 and 2 store data from
input channel 1 and memory
banks 3 and 4 store data from
input channel 2. In both modes,
continuous, full-rate transient
capture of 12-bit data is supported.

The memory banks are sup-
ported with a DMA engine for
moving A/D data through the
PCle interface. This powerful
linked-list DMA engine is 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 appli-
cations 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

PENTEIKC

» A/D Converter Stage

The front end accepts analog HF or IF
inputs on a pair of front panel SSMC con-
nectors with transformer coupling into a
Texas Instruments ADC12D1800 12-bit A/D.
The converter operates in single-channel
interleaved mode with a sampling rate of
3.6 GHz and an input bandwidth of 1.75 GHz;
or, in dual-channel mode with a sampling
rate of 1.8 GHz and input bandwidth of
2.8 GHz.

The ADC12D1800 provides a program-
mable 15-bit gain adjustment allowing the
78640 to have a full scale input range of
+2 dBm to +4 dBm. A built-in AutoSync fea-
ture supports A /D synchronization across
multiple boards.

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

Clocking and Synchronization

The 78640 accepts a 1.8 GHz dual-edge
sample clock via a front panel SSMC con-
nector. A second front panel SSMC accepts
a TTL signal that can function as Gate, PPS
or Sync.

A front panel multi-pin sync bus
connector allows multiple boards to be

synchronized, ideal for larger multichanel
systems. The sync bus includes gate, reset
and in and out reference clock signals.
Multiple 78640s can be synchronized using
the Cobalt high speed sync board to drive
the sync bus.

Memory Resources

The 78640 architecture supports four
independent memory banks of DDR3
SDRAM. Each bank is 512 MB deep and is
an integral part of the board’s DMA and
data capture capabilities. Built-in memory
functions include an A /D data transient
capture mode for taking snapshots of data
for transfer to a host computer.

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

PCI Express Interface

The Model 78640 includes an industry
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links of x4 or x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board. »
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Model 78640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, V-6 FPGA - x8 PCle

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards. It was
created to save engineers and
system integrators the time and
expense associated with building
and testing a development system
that ensures optimum perfor-
mance of Pentek boards.

Ordering Information

Model  Description

78640  1-Ch. 3.6 GHz or 2-Ch.
1.8 GHz, 12-bit A/D,
Virtex-6 FPGA - x8 PCle

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA

-064 XCBVSX315T FPGA

-104 LVDS FPGA 1/0 through
68-pin ribbon cable
connector

-105 Gigabit serial FPGA 1/0
through two 4X top edge
connectors

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

-165* Two 512 MB DDR3

SDRAM Memory Banks
(Banks 3 and 4)

* These options are always required

Model  Description

8266 PC Development System
See 8266 Datasheet for
Options

PENTEIKC

» Specifications

Front Panel Analog Signal Inputs
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter
Type: Texas Instruments ADC12D1800
Sampling Rate: Single-channel mode:
500 MHz to 3.6 GHz; dual-channel
mode: 150 MHz to 1.8 GHz
Resolution: 12 bits
Input Bandwidth: single-channel mode:
1.75 GHz; dual-channel mode: 2.8 GHz
Full Scale Input: +2 dBm to +4 dBm,
programmable

Sample Clock Sources: Front panel SSMC
connector

Sync Bus: Multi-pin connectors, bus
includes gate, reset and in and out ref
clock

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

Pentek, Inc. One Park Way ¢ Upper Saddle River  New Jersey 07458

Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
XC6VSX315T-2

Custom I/O
Option -104: Connects 20 pairs of LVDS
signals from the FPGA on PMC P14 to
a 68-pin DIL ribbon-cable header on the
PCle board for custom I/0O.

Option -105: Connects two 4X gigabit
serial links from the FPGA on XMC P16
to two 4X gigabit serial connectors
along the top edge of the PCle board

Memory: Four 512 MB DDR3 SDRAM
memory banks, 400 MHz DDR

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

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

Size: Half-length PCle card, 4.38 in. x 7.13 in.
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Model 53640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, V-6 FPGA - 3U VPX

Model 53640 COTS (left)
and rugged version

Features

Ideal radar and software
radio interface solution
Supports Xilinx Virtex-6
LXT and SXT FPGAs
One-channel mode with
3.6 GHz, 12-bit A/D
Two-channel mode with

1.8 GHz, 12-bit A/Ds

2 GB of DDR3 SDRAM
Sync bus for multiboard
synchronization

Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/O

3U VPX form factor provides
a compact, rugged platform
Compatible with several VITA
standards including:
VITA-46, VITA-48 and
VITA-65 (OpenVPX™
System Specification)
Ruggedized and conduction-
cooled versions available

PENTEIKC

General Information

Model 53640 is a member of the Cobalt”
family of high-performance XMC modules
based on the Xilinx Virtex-6 FPGA. A high-
speed data converter, it is suitable for
connection to HF or IF ports of a communi-
cations or radar system. Its built-in data
capture features offer an ideal turnkey solu-
tion as well as a platform for developing and
deploying custom FPGA processing IP.

The 53640 includes a 3.6 GHz, 12-bit
A /D converter and four banks of memory.
It features built-in support for PCI Express
over the 3U VPX backplane.

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The 53640 factory-installed functions
include an A /D acquisition IP module. In
addition, IP modules for DDR3 memories, a
controller for all data clocking and synchro-
nization functions, a test signal generator
and a PCle interface complete the factory-

installed functions and enable the 53640 to
operate as a complete turnkey solution,
without the need to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow®
FPGA Design Kits include all of the factory
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow Design Kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O.

Option -105 provides dual 4X gigabit
links between the FPGA and the VPXP1
connector to support serial protocols. »
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Model 53640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, V-6 FPGA - 3U VPX

A/D Acquisition IP Module

The 53640 features an A/D
Acquisition IP Module for easy
capture and data moving. The IP
module can receive data from
the A/D, or a test signal generator.
The IP module has associated
memory banks for buffering data
in FIFO mode or for storing data
in transient capture mode. In
single-channel mode, all four
banks are used to store the
single-channel of input data. In
dual-channel mode, memory
banks 1 and 2 store data from
input channel 1 and memory
banks 3 and 4 store data from
input channel 2. In both modes,
continuous, full-rate transient
capture of 12-bit data is supported.

The memory banks are sup-
ported with a DMA engine for
moving A/D data through the
PCle interface. This powerful
linked-list DMA engine is 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 appli-
cations 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

PENTEIKC

» A/D Converter Stage

The front end accepts analog HF or IF
inputs on a pair of front panel SSMC con-
nectors with transformer coupling into a
Texas Instruments ADC12D1800 12-bit A/D.
The converter operates in single-channel
interleaved mode with a sampling rate of
3.6 GHz and an input bandwidth of 1.75 GHz;
or, in dual-channel mode with a sampling
rate of 1.8 GHz and input bandwidth of
2.8 GHz.

The ADC12D1800 provides a program-
mable 15-bit gain adjustment allowing the
53640 to have a full scale input range of
+2 dBm to +4 dBm. A built-in AutoSync fea-
ture supports A /D synchronization across
multiple boards.

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

Clocking and Synchronization

The 53640 accepts a 1.8 GHz dual-edge
sample clock via a front panel SSMC con-
nector. A second front panel SSMC accepts
a TTL signal that can function as Gate, PPS
or Sync.

A front panel multipin sync bus
connector allows multiple boards to be

synchronized, ideal for larger multichanel
systems. The sync bus includes gate, reset
and in and out reference clock signals.
Multiple 53640’s can be synchronized using
the Cobalt high-speed sync board to drive
the sync bus.

Memory Resources

The 53640 architecture supports four
independent memory banks of DDR3
SDRAM. Each bank is 512 MB deep and is
an integral part of the board’s DMA and
data capture capabilities. Built-in memory
functions include an A /D data transient
capture mode for taking snapshots of data
for transfer to a host computer.

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

PCI Express Interface

The Model 53640 includes an industry
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links of x4 or x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board. »
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Model 53640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, V-6 FPGA - 3U VPX

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobalt and
Onyx VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information

Model  Description

53640  1-Ch. 3.6 GHz or 2-Ch.
1.8 GHz, 12-bit A/D,
Virtex-6 FPGA - 3U VPX

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA
-064 XC6VSX315T FPGA

-104 LVDS FPGA 1/0 to VPX
P2

-105 Gigabit serial FPGA 1/0

to VPX P1

Two 512 MB DDR3

SDRAM Memory Banks

(Banks 1 and 2)

Two 512 MB DDR3

SDRAM Memory Banks

(Banks 3 and 4)

* These options are always required

-155*

-165*

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model  Description

8267 VPX Development System.
See 8267 Datasheet for
Options

PENTEIKC

» Fabric-Transparent Crossbar Switch

The 53640 features a unique high-speed
switching configuration. A fabric-transparent
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 (1X) lanes, or groups of four lanes (4X).

Specifications

Front Panel Analog Signal Inputs
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter
Type: Texas Instruments ADC12D1800
Sampling Rate: Single-channel mode:
500 MHz to 3.6 GHz; dual-channel
mode: 150 MHz to 1.8 GHz
Resolution: 12 bits
Input Bandwidth: single-channel mode:
1.75 GHz; dual-channel mode: 2.8 GHz
Full Scale Input: +2 dBm to +4 dBm,
programmable

Sample Clock Sources: Front panel SSMC
connector

Sync Bus: Multi-pin connectors, bus
includes gate, reset and in and out ref-
erence clock

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

Pentek, Inc.

One Park Way ¢ Upper Saddle River « New Jersey 07458

Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2

Custom I/O
Option -104: Provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O
Option -105: Provides one 8X or two
4X gigabit links between the FPGA and
the VPX P1 connector to support serial
protocols

Memory: Four 512 MB DDR3 SDRAM
memory banks, 400 MHz DDR

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

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

Size: 3.937 in. x6.717 in. (100 mm x 170.6 mm)

VPX Families

Pentek offers two families of 3U VPX
products: the 53xxx and the 52xxx. For more
information on a 52xxx product, please
refer to the product datasheet. The table below
provides a comparison of their main features.

VPX Family Comparison

Form Factor 3U VPX
# of XMCs One XMC
Crossbar Switch No Yes
PCle path VPX P1 VPX P1 or P2
PCle width x4 x8

Option -104 path 20 pairs on VPX P2

Two x4 oronex8  Two x4 or one x8

Option -105 path

on VPX P1 on VPX P1 or P2
Lowest Power Yes No
Lowest Price Yes No

Tel: 201-818:5900 ¢ Fax: 201-818:5904 ¢ Email: info@pentek.com
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Model 52640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, V-6 FPGA - 3U VPX

General Information

Model 52640 is a member of the Cobalt®
family of high-performance XMC modules
based on the Xilinx Virtex-6 FPGA. A high-
speed data converter, it is suitable for
connection to HF or IF ports of a communi-
cations or radar system. Its built-in data
capture features offer an ideal turnkey solu-
tion as well as a platform for developing and
deploying custom FPGA processing IP.

The 52640 includes a 3.6 GHz, 12-bit
A /D converter and four banks of memory.
It features built-in support for PCI Express
over the 3U VPX backplane.

The Cobalt Architecture

The Pentek Cobalt architecture features
a Virtex-6 FPGA. All of the board’s data and

installed functions and enable the 52640 to
operate as a complete turnkey solution,
without the need to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow®
FPGA Design Kits include all of the factory
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow Design Kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match

Model 52640 COTS (left) control paths are accessible by the FPGA, the specific requirements of the processing
and rugged version enabling factory-installed functions includ- task. Supported FPGAs include: LX130T,
ing data multiplexing, channel selection, LX240T, or SX315T. The SXT part features
data packing, gating, triggering and memory 1344 DSP4S8E slices and is ideal for modula-
control. The Cobalt architecture organizes tion/demodulation, encoding/decoding,
the FPGA as a container for data processing encryption/decryption, and channel-
applications where each function exists as ization of the signals between transmission
an intellectual property (IP) module. and reception. For applications not requiring
Each member of the Cobalt family is large DSP resources, one of the lower-cost
delivered with factory-installed applications LXT FPGAs can be installed.
ideally matched to the board’s analog inter- Option -104 provides 20 pairs of LVDS
faces. The 52640 factory-installed functions connections between the FPGA and the
include an A /D acquisition IP module. In VPX P2 connector for custom I/O.
addition, IP modules for DDR3 memories, a Option -105 provides dual 4X gigabit
controller for all data clocking and synchro- links between the FPGA and the VPXP1
Features nization functions, a test signal generator connector to support serial protocols. »
m Ideal radar and software and a PCle interface complete the factory-
radio interface solution
m Supports Xilinx Virtex-6
LXT and SXT FPGAs
m One-channel mode with RF In RFIn
3.6 GHz, 12-bit AID C? C?
m Two-channel mode with ‘ RF ‘ R
1.8 GHz, 12-bit A/Ds Sample Ck (——»] XFORMR || | XFORVR
m 2 GB of DDR3 SDRAM ppsiGatersms S—— TiMNG BUS l l
® Sync bus for multiboard CENERATOR | D Clockisync Bus g
. . Gate In| Clock / Sync / 1.8 GHz (2 Channel)
synchronization ResetIn Gate/ PPS 12.BitAD
m Optional LVDS connections R;i.igu",g /1/12 Jpz
to the Virtex-6 FPGA for SyncBus
custom 1/O
VIRTEX-6 FPGA
m 3U VPX form factor provides LX130T, LX240T or SX315T
a compact, rugged platform
m Compatible with several VITA
standards including:
VITA-46, VITA-48 and soram | | s © | oo | | soram [ | FRg
512MB 512MB 512 MB 512MB 64 MB
VITA-65 (OpenVPX™
System Specification) Memory Banks 1 &2 Memory Banks 3 & 4 ggggn -104 gggg: -105
m Ruggedized and conduction- ° Serlto
cooled versions available Ftie
v A 4 A A
[vexre | VPX-P1 |
VPX BACKPLANE [ [
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Model 52640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, V-6 FPGA - 3U VPX

A/D Acquisition IP Module

The 52640 features an A /D
Acquisition IP Module for easy
capture and data moving. The IP
module can receive data from
the A/D, or a test signal generator.
The IP module has associated
memory banks for buffering data
in FIFO mode or for storing data
in transient capture mode. In
single-channel mode, all four
banks are used to store the
single-channel of input data. In
dual-channel mode, memory
banks 1 and 2 store data from
input channel 1 and memory
banks 3 and 4 store data from
input channel 2. In both modes,
continuous, full-rate transient
capture of 12-bit data is supported.

The memory banks are sup-
ported with a DMA engine for
moving A/D data through the
PCle interface. This powerful
linked-list DMA engine is 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 appli-
cations 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

PENTEIKC

» A/D Converter Stage

The front end accepts analog HF or IF
inputs on a pair of front panel SSMC con-
nectors with transformer coupling into a
Texas Instruments ADC12D1800 12-bit A/D.
The converter operates in single-channel
interleaved mode with a sampling rate of
3.6 GHz and an input bandwidth of 1.75 GHz;
or, in dual-channel mode with a sampling
rate of 1.8 GHz and input bandwidth of
2.8 GHz.

The ADC12D1800 provides a program-
mable 15-bit gain adjustment allowing the
52640 to have a full scale input range of
+2 dBm to +4 dBm. A built-in AutoSync fea-
ture supports A /D synchronization across
multiple boards.

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

Clocking and Synchronization

The 52640 accepts an 1.8 GHz dual-edge
sample clock via a front panel SSMC con-
nector. A second front panel SSMC accepts
a TTL signal that can function as Gate, PPS
or Sync.

A front panel multipin sync bus
connector allows multiple boards to be

synchronized, ideal for larger multichanel
systems. The sync bus includes gate, reset
and in and out reference clock signals.
Multiple 52640’s can be synchronized using
the Cobalt high-speed sync board to drive
the sync bus.

Memory Resources

The 52640 architecture supports four
independent memory banks of DDR3
SDRAM. Each bank is 512 MB deep and is
an integral part of the board’s DMA and
data capture capabilities. Built-in memory
functions include an A /D data transient
capture mode for taking snapshots of data
for transfer to a host computer.

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

PCI Express Interface

The Model 52640 includes an industry
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x4, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board. »
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Model 52640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, V-6 FPGA - 3U VPX

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobaltand
Onyx VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information

Model  Description

52640 1-Ch. 3.6 GHz or 2-Ch.
1.8 GHz, 12-hit A/D,
Virtex-6 FPGA - 3U VPX

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS FPGA 1/0O to VPX
P2

-105 Gigabit serial FPGA 1/0

to VPX P1

Two 512 MB DDR3

SDRAM Memory Banks

(Banks 1 and 2)

Two 512 MB DDR3

SDRAM Memory Banks

(Banks 3 and 4)

* These options are always required

-155*

-165*

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model  Description

8267 VPX Development System.
See 8267 Datasheet for
Options

PENTEIKC

» Specifications

Front Panel Analog Signal Inputs
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter
Type: Texas Instruments ADC12D1800
Sampling Rate: Single-channel mode:
500 MHz to 3.6 GHz; dual-channel
mode: 150 MHz to 1.8 GHz
Resolution: 12 bits
Input Bandwidth: single-channel mode:
1.75 GHz; dual-channel mode: 2.8 GHz
Full Scale Input: +2 dBm to +4 dBm,
programmable

Sample Clock Sources: Front panel SSMC
connector

Sync Bus: Multi-pin connectors, bus
includes gate, reset and in and out ref-
erence clock

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

Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2

Custom I/O
Option -104: Provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O
Option -105: Provides one 8X or two
4X gigabit links between the FPGA and
the VPX P1 connector to support serial
protocols

Memory: Four 512 MB DDR3 SDRAM
memory banks, 400 MHz DDR

PCI-Express Interface
PCI Express Bus: Gen. 1 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: 3.937 in. x6.717 in. (100 mm x 170.6 mm).

Pentek, Inc.

One Park Way ¢ Upper Saddle River « New Jersey 07458

VPX Families

Pentek offers two families of 3U VPX
products: the 52xxx and the 53xxx. For more
information on a 53xxx product, please
refer to the product datasheet. The table below
provides a comparison of their main features.

VPX Family Comparison

Form Factor 3U VPX
# of XMCs One XMC
Crossbar Switch No Yes
PCle path VPX P1 VPX P1 or P2
PCle width x4 x8

Option -104 path 20 pairs on VPX P2

Two x4 oronex8  Two x4 or one x8

Option -105 path

on VPX P1 on VPX P1 or P2
Lowest Power Yes No
Lowest Price Yes No

www.pentek.com
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Models
57640 & 58640

Features

PENTEIKC

Ideal radar and software
radio interface solution

Supports Xilinx Virtex-6
LXT and SXT FPGAs

One or two 1-channel mode
with 3.6 GHz, 12-bit A/Ds

Two or four 2-channel mode
with 1.8 GHz, 12-bit A/Ds

2 or 4 GB of DDR3 SDRAM
PCI Express (Gen. 1 & 2)
interface up to x8

pSync clock/sync bus for
multiboard synchronization
Optional user-configurable
gigabit serial interface
Optional LVDS connections
to the Virtex-7 FPGA for
custom 1/O

Ruggedized and conduction-
cooled versions available

1- or 2-Channel 3.6 GHz and 2- or 4-Channel 1.8 GHz, 12-bit
A/D, Virtex-6 FPGA - 6U OpenVPX

General Information

Models 57640 and 58640 are members
of the Cobalt® family of high-performance
6U OpenVPX boards based on the Xilinx
Virtex-6 FPGA. They consist of one or
two Model 71640 XMC modules mounted
on a VPX carrier board.

Model 57640 is a 6U board with one
Model 71640 module while the Model
58640 is a 6U board with two XMC modules
rather than one.

These models include one or two 3.6 GHz,
12-bit A/D converters and four or eight
banks of memory.

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The factory-installed functions of these
models include one or two A /D acquisition
IP modules. In addition, IP modules for DDR3
memories, controllers for all data clocking
and synchronization functions, a test signal
generator and a PCle interface complete
the factory-installed functions and enable

these models to operate as complete turn-
key solutions, without the need to develop
any FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow®
FPGA Design Kits include all of the factory
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow Design Kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 LVDS pairs
between the FPGA and the VPX P3 connec-
tor, Model 57640; P3 and 5, Model 58640.

Option -105 supports serial protocalls
by providing a 4X gigabit link between the
FPGA and VPX P2, Model 57640; or one 4X
link from each FPGA to P2 and an additional
4X link between the FPGAs, Model 58640. »
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Models

57640 & 58640

1- or 2-Channel 3.6 GHz and 2- or 4-Channel 1.8 GHz, 12-bit
A/D, Virtex-6 FPGA - 6U OpenVPX

A/D Acquisition IP Modules

These models feature one or
two A/D Acquisition IP Mod-
ules for easy capture and data
moving. The IP modules can
receive data from the A/Ds, ora
test signal generator. The IP mod-
ules have associated memory
banks for buffering data in FIFO
mode or for storing data in tran-
sient capture mode.

In single-channel mode, all banks
are used to store the single-channel
of input data. In dual-channel
mode, memory banks 1 and 2
store data from input channel 1
and memory banks 3 and 4
store data from input channel 2.
In both modes, continuous,
full-rate transient capture of 12-bit
data is supported.

The memory banks are sup-
ported with a DMA engine for
moving A/D data through the
PCle interface. This powerful
linked-list DMA engine is 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 appli-
cations 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

PENTEIKC

» A/D Converter Stage

The front end accepts analog HF or IF
inputs on a pair of front panel SSMC con-
nectors with transformer coupling into a
Texas Instruments ADC12D1800 12-bit A/D.
The converter operates in single-channel
interleaved mode with a sampling rate of
3.6 GHz and an input bandwidth of 1.75 GHz;
or, in dual-channel mode with a sampling
rate of 1.8 GHz and input bandwidth of
2.8 GHz.

The ADC12D1800 provides a program-
mable 15-bit gain adjustment allowing these
models to have a full scale input range of
+2 dBm to +4 dBm. A built-in AutoSync fea-
ture supports A /D synchronization across
multiple boards.

The A/D digital outputs are delivered
into the Virtex-6 FPGA for signal process-
ing, data capture or for routing to other
module resources.

Clocking and Synchronization

These models accept a 1.8 GHz dual-
edge sample clock via front panel SSMC
connectors. A second front panel SSMC
accepts a TTL signal that can function as
Gate, PPS or Sync.

A front panel multi-pin sync bus
connector allows multiple boards to be

synchronized, ideal for larger multichanel
systems. The sync bus includes gate, reset
and in and out reference clock signals.
Multiple boards can be synchronized using
the Cobalt high speed sync board to drive
the sync bus.

Memory Resources

The Cobalt architecture supports four
or eight independent memory banks of
DDR3 SDRAM. Each bank is 512 MB deep
and is an integral part of the board’s DMA
and data capture capabilities. Built-in
memory functions include an A/D data
transient capture mode for taking snapshots
of data for transfer to a host computer.

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

PCI Express Interface

These models include an industry-
standard interface fully compliant with PCI
Express Gen. 1 and 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board. »

from from
AD AD
VIRTEX-6 FPGA DATAFLOW DETAIL sTgﬁ;L
(Two channel mode shown) GENERATOR
’ INPUT MULTIPLEXER I

|

DATA

METADATA
GENERATOR
LINKED-LIST
DMA ENGINE

AD
ACQUISITION
IP MODULE

MEMORY
CONTROLLER

i
to mux|
MEM ")

CONTROL

|

DATA

CONTROL

METADATA
GENERATOR

LINKED-LIST
DMAENGINE

AD
ACQUISITION
IP MODULE

MEMORY
CONTROLLER

PCle INTERFACE

A

(supports user installed IP)

£ 4

to to
Mem Mem &
Bank 1| +Bank 2 PCle
v

Pentek, Inc. One Park Way ¢ Upper Saddle River  New Jersey 07458

4XF 4X 40 M‘gm M‘é’m
Gigabit FPGA
Serial 110 GPIO Bank 3| +Bank 4

Tel: 201-818:5900 ¢ Fax: 201-818:5904 ¢ Email: info@pentek.com

www.pentek.com



Models

57640 & 58640

1- or 2-Channel 3.6 GHz and 2- or 4-Channel 1.8 GHz, 12-bit
A/D, Virtex-6 FPGA - 6U OpenVPX

Model 8264

The Model 8264 is a fully-
integrated development system
for Pentek Cobalt and Onyx
6U VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and
testing a development system
that ensures optimum perfor-
mance of Pentek boards.

©95PARK

Development Systems

Ordering Information

Model  Description

57640  1-Ch. 3.6 GHz or 2-Ch.
1.8 GHz, 12-bit A/D,
Virtex-6 FPGA - 6U VPX

58640  2-Ch. 3.6 GHz or 4-Ch.
1.8 GHz, 12-bit A/D with
two Virtex-6 FPGAs - 6U
VPX

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T
-064 XC6VSX315T

-104 LVDS I/0 between the
FPGA and P3 connector,
Model 57640; P3 and P5
connectors, Model 58640

-105 Gigabit link between the
FPGA and P2 connector,
Model 57640; gigabit links
from each FPGA to P2
connector, Model 78640

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

-165* Two 512 MB DDR3

SDRAM Memory Banks
(Banks 3 and 4)

* These options are always required

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model Description

8264 VPX Development System.
See 8264 Datasheet for
Options

PENTEIKC

» Specifications

Model 57640: One A/D

Model 58640: Two A/Ds

Front Panel Analog Signal Inputs (2 or 4)
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter (1 or 2)
Type: Texas Instruments ADC12D1800
Sampling Rate: Single-channel mode:
500 MHz to 3.6 GHz; dual-channel
mode: 150 MHz to 1.8 GHz
Resolution: 12 bits
Input Bandwidth: single-channel mode:
1.75 GHz; dual-channel mode: 2.8 GHz
Full Scale Input: +2 dBm to +4 dBm,
programmable

Sample Clock Sources (1 or 2)
Front panel SSMC connector

Sync Bus (1 or 2)
Multi-pin connectors, bus includes gate,
reset and in and out ref clock

External Trigger Input (1 or 2)
Type: Front panel female SSMC connec-
tor, TTL
Function: Programmable functions
include: trigger, gate, sync and PPS

Pentek, Inc. One Park Way ¢ Upper Saddle River  New Jersey 07458

Field Programmable Gate Array (1 or 2)
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2

Custom I/O
Option -104: Provides 20 LVDS pairs
between the FPGA and the VPX P3
connector, Model 57640; P3 and P5,
Model 58640
Option -105: Supports serial protocols
by providing a 4X gigabit link between
the FPGA and VPX P2, Model 57640; or
one 4X link from each FPGA to P2 and
an additional 4X link between the FPGAs,
Model 58640

Memory Banks (1 or 2)

Four 512 MB DDR3 SDRAM memory
banks, 400 MHz DDR

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

Environmental: Level L1 & L2 air-cooled;
Level L3 ruggedized, conduction-cooled

Size: 3.937 in. x6.717 in. (100 mm x 170.6 mm)
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Models 72640,

73640 and 74640

1- or 2-Channel 3.6 GHz and
A/D, Virtex-6 FPGA - cPClI

2- or 4-Channel 1.8 GHz, 12-bit

Model 74640 Model 73640

Features
m Ideal radar and software
radio interface solution

m Supports Xilinx Virtex-6
LXT and SXT FPGAs

m One or two 1-channel mode
with 3.6 GHz, 12-bit A/Ds

m Two or four 2-channel mode
with 1.8 GHz, 12-bit A/Ds

m 2 or4 GB of DDR3 SDRAM

m Sync bus for multiboard
synchronization

m Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/0

PENTEIKC

General Information

Models 72640, 73640 and 74640 are
members of the Cobalt® family of high per-
formance CompactPCI boards based on
the Xilinx Virtex-6 FPGA. They consist of
one or two Model 71640 XMC modules
mounted on a cPCI carrier board.

Model 72640 is a 6U cPCI board while
the Model 73640 is a 3U cPCI board; both
are equipped with one Model 71640 XMC.
Model 74640 is a 6U cPCI board with two
XMC modules rather than one.

These models include one or two 3.6 GHz,
12-bit A/D converters and four or eight
banks of memory.

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The factory-installed functions of these
models include one or two A /D acquisition
IP modules. In addition, IP modules for DDR3
memories, controllers for all data clocking
and synchronization functions, a test signal

generator and a PCle interface complete
the factory-installed functions and enable
these models to operate as complete turn-
key solutions, without the need to develop
any FPGATIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow®
FPGA Design Kits include all of the factory
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow Design Kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP48E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 LVDS pairs
between the FPGA and the ]2 connector,
Model 73640; J3 connector, Model 72640;
J3 and J5 connectors, Model 74640. »

Block Diagram, Model 72640
Model 74640 doubles all resources
except the PCI-to-PCI Bridge
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Models 72640,

73640 and 74640

1- or 2-Channel 3.6 GHz and 2- or 4-Channel 1.8 GHz, 12-bit

A/D, Virtex-6 FPGA - cPCI

A/D Acquisition IP Modules

These models feature one or
two A/D Acquisition IP Mod-
ules for easy capture and data
moving. The IP modules can
receive data from the A/Ds, ora
test signal generator. The IP mod-
ules have associated memory
banks for buffering data in FIFO
mode or for storing data in tran-
sient capture mode.

In single-channel mode, all banks
are used to store the single-channel
of input data. In dual-channel
mode, memory banks 1 and 2
store data from input channel 1
and memory banks 3 and 4
store data from input channel 2.
In both modes, continuous,
full-rate transient capture of 12-bit
data is supported.

The memory banks are sup-
ported with a DMA engine for
moving A/D data through the
PCle interface. This powerful
linked-list DMA engine is 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 appli-
cations 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

PENTEIKC

» A/D Converter Stage

The front end accepts analog HF or IF
inputs on a pair of front panel SSMC con-
nectors with transformer coupling into a
Texas Instruments ADC12D1800 12-bit A/D.
The converter operates in single-channel
interleaved mode with a sampling rate of
3.6 GHz and an input bandwidth of 1.75 GHz;
or, in dual-channel mode with a sampling
rate of 1.8 GHz and input bandwidth of
2.8 GHz.

The ADC12D1800 provides a program-
mable 15-bit gain adjustment allowing these
models to have a full scale input range of
+2 dBm to +4 dBm. A built-in AutoSync fea-
ture supports A /D synchronization across
multiple boards.

The A/D digital outputs are delivered
into the Virtex-6 FPGA for signal process-
ing, data capture or for routing to other
module resources.

Clocking and Synchronization

These models accept a 1.8 GHz dual-
edge sample clock via front panel SSMC
connectors. A second front panel SSMC
accepts a TTL signal that can function as
Gate, PPS or Sync.

A front panel multi-pin sync bus
connector allows multiple boards to be

synchronized, ideal for larger multichanel
systems. The sync bus includes gate, reset
and in and out reference clock signals.
Multiple boards can be synchronized using
the Cobalt high speed sync board to drive
the sync bus.

Memory Resources

The Cobalt architecture supports four
or eight independent memory banks of
DDR3 SDRAM. Each bank is 512 MB deep
and is an integral part of the board’s DMA
and data capture capabilities. Built-in
memory functions include an A/D data
transient capture mode for taking snapshots
of data for transfer to a host computer.

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

PCI-X Interface

These models include an industry-stan-
dard interface fully compliant with PCI-X
bus specifications. The interface includes
multiple DMA controllers for efficient trans-
fers to and from the board. Data widths of
32 or 64 bits and data rates of 33 and 66 MHz
are supported. Model 73640: 32 bits only. »
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Models 72640,

73640 and 74640

1- or 2-Channel 3.6 GHz and 2- or 4-Channel 1.8 GHz, 12-bit

A/D, Virtex-6 FPGA - cPCI

Ordering Information

Model
72640

73640

74640

Options:
-002*
-062
-064
-104

-155*

-165*

Description

1-Ch. 3.6 GHz or 2-Ch.
1.8 GHz, 12-bit A/D,
Virtex-6 FPGA - 6U cPClI
1-Ch. 3.6 GHz or 2-Ch.
1.8 GHz, 12-bit A/D,
Virtex-6 FPGA - 3U cPClI
2-Ch. 3.6 GHz or 4-Ch.
1.8 GHz, 12-bit A/D,
Virtex-6 FPGA - 6U cPCI

-2 FPGA speed grade
XC6VLX240T
XC6VSX315T

LVDS 1/0O between the
FPGA and J2 connector,
Model 73640; J3 connector,
Model 72640; J3 and J5
connectors, Model 74640
Two 512 MB DDR3
SDRAM Memory Banks
(Banks 1 and 2)

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

* These options are always required

PENTEIKC

» Specifications

Model 72640 or Model 73640: One A/D

Model 74640: Two A/Ds

Front Panel Analog Signal Inputs (2 or 4)
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter (1 or 2)
Type: Texas Instruments ADC12D1800
Sampling Rate: Single-channel mode:
500 MHz to 3.6 GHz; dual-channel
mode: 150 MHz to 1.8 GHz
Resolution: 12 bits
Input Bandwidth: single-channel mode:
1.75 GHz; dual-channel mode: 2.8 GHz
Full Scale Input: +2 dBm to +4 dBm,
programmable

Sample Clock Sources (1 or 2)
Front panel SSMC connector

Sync Bus (1 or 2)
Multi-pin connectors, bus includes gate,
reset and in and out ref clock

External Trigger Input (1 or 2)
Type: Front panel female SSMC connec-
tor, TTL
Function: Programmable functions
include: trigger, gate, sync and PPS

Pentek, Inc. One Park Way ¢ Upper Saddle River  New Jersey 07458

Field Programmable Gate Array (1 or 2)
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2

Custom I/O
Option -104: Provides 20 LVDS pairs
between the FPGA and the ]2 connector,
Model 73640; J3 connector, Model 72640;
J3 and J5 connectors, Model 74640

Memory Banks (1 or 2)

Four 512 MB DDR3 SDRAM memory
banks, 400 MHz DDR

PCI-X Interface
PCI-X Bus: 32 or 64 bits at 33 or 66 MHz
Model 73640: 32 bits only

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

Size: Standard 6U or 3U cPCI board

Tel: 201-818:5900 ¢ Fax: 201-818:5904 ¢ Email: info@pentek.com

www.pentek.com



Model 56640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, Virtex-6 FPGA - AMC

Features

Ideal radar and software
radio interface solution
Supports Xilinx Virtex-6
LXT and SXT FPGAs
One-channel mode with
3.6 GHz, 12-hit A/D
Two-channel mode with
1.8 GHz, 12-bit A/Ds

2 GB of DDR3 SDRAM
Sample clock synchronization to
an external system reference
Sync bus for multimodule
synchronization

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

AMC.1 compliant

IPMI 2.0 compliant MMC
(Module Management
Controller)

Optional front panel LVDS
connections to the Virtex-6
FPGA for custom 1/O

PENTEIKC

General Information

Model 56640 is a member of the Cobalt”
family of high-performance AMC modules
based on the Xilinx Virtex-6 FPGA. A high-
speed data converter, it is suitable for
connection to HF or IF ports of a communi-
cations or radar system. Its built-in data
capture features offer an ideal turnkey solu-
tion as well as a platform for developing and
deploying custom FPGA processing IP.

It includes a 3.6 GHz, 12-bit A/D con-
verter and four banks of memory. In addition
to supporting PCI Express Gen. 2 as a native
interface, the Model 56640 includes a front
panel general-purpose connector for appli-
cation-specific I/O .

The Cobalt Architecture

The Pentek 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 includ-
ing data multiplexing, channel selection,
data packing, gating, triggering and memory
control. The Cobalt architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog inter-
faces. The 56640 factory-installed functions
include an A /D acquisition IP module. In
addition, IP modules for DDR3 memories, a

controller for all data clocking and synchro-
nization functions, a test signal generator
and a PCle interface complete the factory-
installed functions and enable the 56640 to
operate as a complete turnkey solution,
without the need to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow®
FPGA Design Kits include all of the factory
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow Design Kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP48E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 installs a front panel connec-
tor with 20 pairs of LVDS connections to
the FPGA for custom I/0. »
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Model 56640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, Virtex-6 FPGA - AMC

A/D Acquisition IP Module

The 56640 features an A /D
Acquisition IP Module for easy
capture and data moving. The IP
module can receive data from
the A/D, or a test signal generator.
The IP module has associated
memory banks for buffering data
in FIFO mode or for storing data
in transient capture mode. In
single-channel mode, all four
banks are used to store the
single-channel of input data. In
dual-channel mode, memory
banks 1 and 2 store data from
input channel 1 and memory
banks 3 and 4 store data from
input channel 2. In both modes,
continuous, full-rate transient
capture of 12-bit data is supported.

The memory banks are sup-
ported with a DMA engine for
moving A/D data through the
PCle interface. This powerful
linked-list DMA engine is 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 appli-
cations 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 a
sample-accurate time stamp, and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

PENTEIKC

» A/D Converter Stage

The front end accepts analog HF or IF
inputs on a pair of front panel SSMC con-
nectors with transformer coupling into a
Texas Instruments ADC12D1800 12-bit A/D.
The converter operates in single-channel
interleaved mode with a sampling rate of
3.6 GHz and an input bandwidth of 1.75 GHz;
or, in dual-channel mode with a sampling
rate of 1.8 GHz and input bandwidth of
2.8 GHz.

The ADC12D1800 provides a program-
mable 15-bit gain adjustment allowing the
56640 to have a full scale input range of
+2 dBm to +4 dBm. A built-in AutoSync fea-
ture supports A /D synchronization across
multiple modules.

The A/D digital outputs are delivered
into the Virtex-6 FPGA for signal process-
ing, data capture or for routing to other
module resources.

Clocking and Synchronization

The 56640 accepts a 1.8 GHz dual-edge
sample clock via a front panel SSMC con-
nector. A second front panel SSMC accepts
a TTL signal that can function as Gate, PPS
or Sync.

A front panel multi-pin sync bus
connector allows multiple modules to be

synchronized, ideal for larger multichanel
systems. The sync bus includes gate, reset
and in and out reference clock signals.
Multiple 56640’s can be synchronized us-
ing the Cobalt high speed sync module to
drive the sync bus.

Memory Resources

The 56640 architecture supports four
independent memory banks of DDR3
SDRAM. Each bank is 512 MB deep and is
an integral part of the module’s DMA and
data capture capabilities. Built-in memory
functions include an A /D data transient
capture mode for taking snapshots of data
for transfer to a host computer.

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

AMC Interface

The Model 56640 complies with the
AMC.1 specification by providing an x8
PCle connection to AdvancedTCA carriers
or uTCA chassis. Module management is
provided by an IPMI 2.0 MMC (Module
Management Controller). »
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Model 56640

1-Ch. 3.6 GHz or 2-Ch. 1.8 GHz, 12-bit A/D, Virtex-6 FPGA - AMC

Ordering Information

Model  Description

56640  1-Ch. 3.6 GHz or 2-Ch.
1.8 GHz, 12-bit A/D,
Virtex-6 FPGA - AMC

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T
-064 XC6VSX315T

-104 LVDS FPGA 1/O through
front panel connector

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

-165* Two 512 MB DDR3

SDRAM Memory Banks
(Banks 3 and 4)

* These options are always required

Contact Pentek for availability
of rugged and conduction-cooled
versions

PENTEIKC

» PCI Express Interface

The Model 56640 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.

Specifications

Front Panel Analog Signal Inputs
Input Type: Transformer-coupled, front
panel female SSMC connectors

A/D Converter
Type: Texas Instruments ADC12D1800
Sampling Rate: Single-channel mode:
500 MHz to 3.6 GHz; dual-channel
mode: 150 MHz to 1.8 GHz
Resolution: 12 bits
Input Bandwidth: single-channel mode:
1.75 GHz; dual-channel mode: 2.8 GHz
Full Scale Input: +2 dBm to +4 dBm,
programmable

Sample Clock Sources: Front panel SSMC
connector

Sync Bus: Multi-pin connectors, bus
includes gate, reset and in and out ref
clock

Pentek, Inc.

One Park Way ¢ Upper Saddle River « New Jersey 07458

External Trigger Input
Type: Front panel female SSMC connec-
tor, TTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2,
or XC6VSX315T-2
Custom I/O
Option -104: Installs a front panel con-
nector with 20 LVDS pairs to the FPGA
Memory: Four 512 MB DDR3 SDRAM
memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 or Gen. 2: x4 or
x8
AMC Interface
Type: AMC.1
Module Management: IPMI Version 2.0
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Single-width, full-height AMC mod-
ule,2.89 in.x7.11 in.

www.pentek.com
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Model 71660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - XMC

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 QDRI+ 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

VITA 42.0 XMC compatible
with switched fabric interfaces
Optional user-configurable
gigabit serial interface

Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/O

PENTEIKC

General Information

Model 71660 is a member of the Cobalt®
family of high performance XMC modules
based on the Xilinx Virtex-6 FPGA. A multi-
channel, high-speed data converter, 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.

It includes four A /Ds and four banks of
memory. In addition to supporting PCI Ex-
press Gen. 2 as a native interface, the Model
71660 includes general purpose and gigabit
serial connectors for application-specificI/O.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog
interfaces. The 71660 factory-installed
functions include four A /D acquisition IP
modules.

IP modules for either DDR3 or QDRII+
memories, a controller for all data clocking
and synchronization functions, a test signal

generator, and a PCle interface complete the
factory-installed functions and enable the
71660 to operate as a complete turnkey
solution without the need to develop any
FPGATP.

Extendable IP Design

For applications that require specialized
function, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 installs the P14 PMC connec-
tor with 20 pairs of LVDS connections to
the FPGA for custom I/O.

Option -105 installs the P16 XMC connec-
tor with one 8X or two 4X gigabit links to
the FPGA to support serial protocols. »
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Model 71660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - XMC

A/D Acquisition IP Modules

The 71660 features four A /D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from any of the four A/Ds or a
test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» A/D Converter Stage

The front end accepts four full-scale
analog HF or IF inputs on front panel SSMC
connectors at +8 dBm into 50 ohms with
transformer coupling into four 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.

Clocking and Synchronization

An internal timing bus provides all
timing 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
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 synchro-
nizing 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

from from
ADCh1

ADCh2

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 modules.

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
functions, custom user-installed IP within
the FPGA can take advantage of the memo-
ries for many other purposes.

XMC Interface

The Model 71660 complies with the
VITA 42.0 XMC specification. Two connec-
tors each provide dual 4X links or a single
8X link with up to a 6 GHz bit clock. With
dual XMC connectors, the 71660 »
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Model 71660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - XMC

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards (Mod-
els 78xxx). It was created to save
engineers and system integrators
the time and expense associated
with building and testing a devel-
opment system that ensures
optimum performance of
Pentek boards.

Ordering Information

Model
71660

Options:
-062

-064
-104

-105

-150

-160

-155

-165

Description

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

XC6VLX240T FPGA
XC6VSX315T FPGA
LVDS FPGA 1/O through
P14 connector

Gigabit serial FPGA 1/0
through P16 connector
Two 8 MB QDRII+ SRAM
Memory Banks

(Banks 1 and 2)

Two 8 MB QDRII+ SRAM
Memory Banks

(Banks 3 and 4)

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

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

Contact Pentek for availability
of rugged and conduction-cooled

versions
Model  Description
8266 PC Development System
See 8266 Datasheet for
Options

» supports x8 PCle on the first XMC con-
nector 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.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers
for efficient transfers to and from the
module.

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 (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16 for the
A/D clock

Pentek, Inc.

One Park Way ¢ Upper Saddle River ¢ New Jersey 07458

External Clock
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 800 MHz divider
input clock or PLL system reference
Timing Bus: 26-pin front panel connector;
LVPECL bus includes, clock/sync/gate/
PPS inputs and outputs; TTL signal for
gate/trigger and sync/PPS inputs
External Trigger Input
Type: Front panel female SSMC connec-
tor, LVITL
Function: Programmable functions in-
clude: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T
Optional: Xilinx Virtex-6 XC6VLX240T,
or XC6VSX315T
Custom I/O
Option -104: Installs the PMC P14 con-
nector with 20 LVDS pairs to the FPGA
Option -105: Installs the XMC P16 con-
nector configurable as one 8X or two 4X
gigabit serial links to the FPGA
Memory
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1: x4 or x8;
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 XMC module, 2.91 in. x 5.87 in.
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www.pentek.com



Model 78660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - x8 PCle

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 QDRI+ SRAM
Sample clock synchronization
to an external system reference
LVPECL clock/sync bus for
multiboard synchronization
PCI Express (Gen. 1 & 2)
interface up to x8

Optional user-configurable
gigabit serial interface
Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/O

PENTEIKC

General Information

Model 78660 is a member of the Cobalt®
family of high performance PCle boards
based on the Xilinx Virtex-6 FPGA. A mul-
tichannel, high-speed data converter, itis
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.

It includes four A /Ds and four banks of
memory. In addition to supporting PCI Ex-
press Gen. 2 as a native interface, the Model
78660 includes optional general-purpose
and gigabit serial connectors for application-
specific I/O protocols.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory installed applications ideally
matched to the board’s analog interfaces.
The 78660 factory-installed functions include
four A/D acquisition IP modules.

IP modules for either DDR3 or QDRII+
memories, a controller for all data clocking
and synchronization functions, a test signal
generator, and a PCle interface complete the
factory- installed functions and enable the

78660 to operate as a complete turnkey
solution without the need to develop any
FPGATIP.

Extendable IP Design

For applications that require specialized
function, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 connects 20 pairs of LVDS
signals from the FPGA on PMC P14 to a
68-pin DIL ribbon-cable header on the PCle
board for custom I/O.

Option -105 connects two 4X gigabit
serial links from the FPGA on XMC P16 to
two 4X gigabit serial connectors along the
top edge of the PCle board. »
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Model 78660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - x8 PCle

A/D Acquisition IP Modules

The 78660 features four A /D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from any of the four A/Ds or a
test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A /D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» A/D Converter Stage

The front end accepts four full-scale
analog HF or IF inputs on front panel SSMC
connectors at +8 dBm into 50 ohms with
transformer coupling into four 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 board
resources.

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
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 program-
mable 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 boards to be
synchronized. In the slave mode, it accepts
LVPECL inputs that drive the clock, sync
and gate signals. In the master mode, the
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LVPECL bus can drive the timing signals
for synchronizing multiple boards.

Multiple 78660’s can be driven from the
LVPECLbus master, supporting synchronous
sampling and sync functions across all con-
nected boards.

Memory Resources

The 78660 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
board’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 512 MB deep. Built-in memory functions
include an A /D data transient capture mode
and D/ A waveform playback mode.

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

PCI Express Interface

The Model 78660 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x8, the interface
includes multiple DMA controllers for
efficient transfers to and from the board. »
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Model 78660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - x8 PCle

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards. It was
created to save engineers and
system integrators the time and
expense associated with building
and testing a development system
that ensures optimum perfor-
mance of Pentek boards.

Ordering Information

Model  Description

78660  4-Channel 200 MHz A/D
with Virtex-6 FPGA - PCle

Options:

-062 XCBVLX240T FPGA

-064 XCBVSX315T FPGA

-104 LVDS FPGA 1/0 through
68-pin ribbon cable
connector

-105 Gigabit serial FPGA 1/0
through two 4X top edge
connectors

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

-160 Two 8 MB QDRI+ 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)

Model  Description

8266 PC Development System
See 8266 Datasheet for
Options

PENTEIKC

» 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 (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16 for the
A/D clock

External Clock
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 800 MHz divider
input clock or PLL system reference

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

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

External Trigger Input
Type: Front panel female SSMC connec-
tor, LVITL
Function: Programmable functions in-
clude: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T
Optional: Xilinx Virtex-6 XC6VLX240T
or XC6VSX315T
Custom I/O
Option -104: Connects 20 pairs of LVDS
signals from the FPGA on PMC P14 to
a 68-pin DIL ribbon-cable header on the
PCle board for custom I/0O.
Option -105: Connects two 4X gigabit
serial links from the FPGA on XMC P16
to two 4X gigabit serial connectors
along the top edge of the PCle board
Memory
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1: x4 or x§;
Gen. 2: x4
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Half length PCle card, 4.38 in. x 7.13 in.
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Model 53660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - 3U VPX

Model 53660 COTS (left)
and rugged version

Features

Complete radar and software
radio interface solution
Supports Xilinx Virtex-6

LXT and SXT FPGAs
Supports gigabit serial fabrics
including PCI Express, Serial
RapidlO and Xilinx Aurora
Four 200 MHz 16-bit A/Ds

Up to 2 GB of DDR3 SDRAM
or 32 MB of QDRI+ SRAM
Sample clock synchronization to
an external system reference
LVPECL clock/sync bus for
multiboard synchronization
Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/O

3U VPX form factor provides
a compact, rugged platform
Compatible with several VITA
standards including:
VITA-46, VITA-48 and
VITA-65 (OpenVPX™
System Specification)
Ruggedized and conduction-
cooled versions available

PENTEIKC

General Information

Model 53660 is a member of the Cobalt”
family of high performance 3U VPX boards
based on the Xilinx Virtex-6 FPGA. A multi-
channel, high-speed data converter, 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.

The 53660 includes four A/Ds and four
banks of memory. It features built-in support for
PCI Express over the 3U VPX backplane.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The 53660 factory-installed functions include
four A/D acquisition IP modules.

IP modules for either DDR3 or QDRII+
memories, a controller for all data clocking
and synchronization functions, a test signal
generator, and a PCle interface complete
the factory-installed functions and enable

the 53660 to operate as a complete turnkey
solution, without the need to develop any
FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed func-
tions or use the GateFlow kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O.

Option -105 provides one 8X or two 4X
gigabit links between the FPGA and the VPX
P1 connector to support serial protocols. »
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Model 53660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - 3U VPX

A/D Acquisition IP Modules

The 53660 features four A/D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from any of the four A/Ds or a
test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» A/D Converter Stage

The front end accepts four full-scale
analog HF or IF inputs on front panel SSMC
connectors at +8 dBm into 50 ohms with
transformer coupling into four 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.

Clocking and Synchronization

An internal timing bus provides all
timing 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
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 synchro-
nizing the internal oscillator.

A front panel 26-pin LVPECL Clock/Sync
connector allows multiple boards to be syn-
chronized. In the slave mode, it accepts
LVPECL inputs that drive the clock, sync
and gate signals. In the master mode, the

from from
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LVPECL bus can drive the timing signals
for synchronizing multiple boards.

Multiple 53660’s can be driven from the
LVPECL bus master, supporting synchro-
nous sampling and sync functions across
all connected boards.

Memory Resources

The 53660 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
board’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.

PCI Express Interface

The Model 53660 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board. »
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Model 53660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - 3U VPX

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobalt and
Onyx VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information

Model  Description

53660  4-Channel 200 MHz,
16-bit A/D with Virtex-6
FPGA - 3U VPX

Options:

-062 XC6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS FPGA 1/0O to VPX
P2

-105 Gigabit serial FPGA 1/0
to VPXP1

-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 rugged and conduction-cooled
versions

Model  Description

8267 VPX Development System.
See 8267 Datasheet for
Options

PENTEIKC

» Fabric-Transparent Crossbar Switch

The 53660 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 (1X) lanes, or groups of four lanes (4X).

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 (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16 for the
A/D clock

External Clock
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 800 MHz divider
input clock or PLL system reference

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

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

External Trigger Input
Type: Front panel female SSMC connec-
tor, LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T
Optional: Xilinx Virtex-6 XC6VLX240T
or XC6VSX315T
Custom I/O
Option -104: Provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O
Option -105: Provides one 8X or two
4X gigabit links between the FPGA and
the VPX P1 connector to support serial
protocols
Memory
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1: x4 or x8;
Gen. 2: x4
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: 3.937 in. x6.717 in. (100 mm x 170.6 mm)

VPX Families

Pentek offers two families of 3U VPX
products: the 53xxx and the 52xxx. For more
information on a 52xxx product, please
refer to the product datasheet. The table below
provides a comparison of their main features.

VPX Family Comparison

# of XMCs One XMC

Crossbar Switch No Yes
PCle path VPX P1 VPX P1 or P2
PCle width x4 x8

20 pairs on VPX P2

Option -104 path

. Two x4 or one x8
Option -105 path VB

Two x4 or one x8
on VPX P1 or P2
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Model 52660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - 3U VPX

Model 52660 COTS (left)
and rugged version

Features

Complete radar and software
radio interface solution
Supports Xilinx Virtex-6

LXT and SXT FPGAs
Supports gigabit serial fabrics
including PCI Express, Serial
RapidlO and Xilinx Aurora
Four 200 MHz 16-bit A/Ds
Up to 2 GB of DDR3 SDRAM
or 32 MB of QDRI+ SRAM
Sample clock synchronization to
an external system reference
LVPECL clock/sync bus for
multiboard synchronization
Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/O

3U VPX form factor provides
a compact, rugged platform
Compatible with several VITA
standards including:
VITA-46, VITA-48 and
VITA-65 (OpenVPX™
System Specification)
Ruggedized and conduction-
cooled versions available

PENTEIKC

General Information

Model 52660 is a member of the Cobalt®
family of high performance 3U VPX boards
based on the Xilinx Virtex-6 FPGA. A multi-
channel, high-speed data converter, 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.

The 52660 includes four A/Ds and four
banks of memory. It features built-in support for
PCI Express over the 3U VPX backplane.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The 52660 factory-installed functions include
four A/D acquisition IP modules.

IP modules for either DDR3 or QDRII+
memories, a controller for all data clocking
and synchronization functions, a test signal
generator, and a PCle interface complete
the factory-installed functions and enable

the 52660 to operate as a complete turnkey
solution, without the need to develop any
FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed func-
tions or use the GateFlow kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O.
Option -105 provides one 8X or two 4X
gigabit links between the FPGA and the VPX
P1 connector to support serial protocols. »
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Model 52660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - 3U VPX

A/D Acquisition IP Modules

The 52660 features four A/D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from any of the four A/Ds or a
test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» A/D Converter Stage

The front end accepts four full-scale
analog HF or IF inputs on front panel SSMC
connectors at +8 dBm into 50 ohms with
transformer coupling into four 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.

Clocking and Synchronization

An internal timing bus provides all
timing 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
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 synchro-
nizing the internal oscillator.

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

Multiple 52660’s can be driven from the
LVPECL bus master, supporting synchro-
nous sampling and sync functions across
all connected boards.

Memory Resources

The 52660 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
board’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.

PCI Express Interface

The Model 52660 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x4, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board. »
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Model 52660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - 3U VPX

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobalt and
Onyx VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information

Model  Description

52660 4-Channel 200 MHz,
16-bit A/D with Virtex-6
FPGA - 3U VPX

Options:

-062 XC6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS FPGA I/O to VPX
P2

-105 Gigabit serial FPGA 1/O
to VPXP1

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

-160 Two 8 MB QDRI+ 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 rugged and conduction-cooled
versions

Model  Description

8267 VPX Development System.
See 8267 Datasheet for
Options

PENTEIKC

» 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 (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16 for the
A/D clock

External Clock
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 800 MHz divider
input clock or PLL system reference

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

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

Pentek, Inc.

One Park Way ¢ Upper Saddle River ¢ New Jersey 07458

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

Custom I/O
Option -104: Provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/0O
Option -105: Provides one 8X or two
4X gigabit links between the FPGA and
the VPX P1 connector to support serial
protocols

Memory
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR

PCI-Express Interface
PCI Express Bus: Gen. 1 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: 3.937 in. x6.717 in. (100 mm x 170.6 mm)

VPX Families

Pentek offers two families of 3U VPX
products: the 52xxx and the 53xxx. For more
information on a 53xxx product, please
refer to the product datasheet. The table below
provides a comparison of their main features.

VPX Family Comparison

Form Factor 3U VPX
# of XMCs One XMC
Crossbar Switch No Yes
PCle path VPX P1 VPX P1 or P2
PCle width x4 x8

Option -104 path 20 pairs on VPX P2

. Two x4 oronex8  Two x4 or one x8

(Cfziienl S on VPX P1 on VPX P1 or P2
Lowest Power Yes No
Lowest Price Yes No

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com
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Models
57660 & 58660

4- or 8-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA -

6U OpenVPX

Features

PENTEIKC

Complete radar and software
radio interface solution
Supports Xilinx Virtex-6

LXT and SXT FPGAs

Four or eight 200 MHz 16-bit
A/Ds

Up to 2 or 4 GB of DDR3
SDRAM; or: 32 or 64 MB of
QDRI+ SRAM

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

Sample clock synchronization to
an external system reference
LVPECL clock/sync bus for
multiboard synchronization
Optional user-configurable
gigabit serial interface
Optional LVDS connections
to the Virtex-6 FPGA for
custom I/O

Ruggedized and conduction-
cooled versions available

General Information

Models 57660 and 58660 are members
of the Cobalt® family of high-performance
6U OpenVPX boards based on the Xilinx
Virtex-6 FPGA. They consist of one or
two Model 71660 XMC modules mounted
on a VPX carrier board.

Model 57660 is a 6U board with one
Model 71660 module while the Model
58660 is a 6U board with two XMC modules
rather than one.

These models include four or eight
A/Ds and four or eight banks of memory.

The Cobalt Architecture

The Pentek Cobalt Architecture features
Virtex-6 FPGAs. All of the board’s data and
control paths are accessible by the FPGA,
enabling factory-installed functions including
data multiplexing, channel selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module. Each
member of the Cobalt family is delivered with
factory-installed applications ideally matched
to the board’s analog interfaces. The factory-
installed functions of these models include
four or eight A /D acquisition IP modules.

IP modules for either DDR3 or QDRII+
memories, controllers for all data clocking
and synchronization functions, a test signal
generator, and a PCle interface complete the
factory-installed functions and enable these

models to operate as complete turnkey solu-
tions without the need to develop FPGA IP.

Extendable IP Design

For applications that require specialized
function, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 LVDS pairs
between the FPGA and the VPX P3 connec-
tor, Model 57660; P3 and P5, Model 58660.

Option -105 supports serial protocalls
by providing a 4X gigabit link between the
FPGA and VPX P2, Model 57660; or one 4X
link from each FPGA to P2 and an additional
4X link between the FPGAs, Model 58660. »
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Models

57660 & 58660

4- or 8-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA -

6U OpenVPX

A/D Acquisition IP Modules

These models feature four
or eight A/D Acquisition IP
Modules for easily capturing
and moving data. Each IP
module can receive data from
any of four A/Ds or a test
signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A /D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions
simplify the host processor’s
job of identifying and executing
on the data.

PENTEIKC

» A/D Converter Stages

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

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

Clocking and Synchronization

An internal timing bus provides all
timing 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
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 synchro-
nizing the internal oscillator.

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

from from
ADCh1

ADCh2

LVPECL bus can drive the timing signals
for synchronizing multiple boards.

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

Memory Resources

The Cobalt architecture supports up to
four or eight 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
board’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
functions, custom user-installed IP within
the FPGA can take advantage of the memo-
ries for many other purposes.

PCI Express Interface

These models include an industry-
standard interface fully compliant with PCI
Express Gen. 1 and 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board. »
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Models

57660 & 58660

4- or 8-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA -

6U OpenVPX

Model 8264

The Model 8264 is a fully-
integrated development system
for Pentek Cobalt and Onyx
6U VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and
testing a development system
that ensures optimum perfor-
mance of Pentek boards.

©95PARK

Development Systems

Ordering Information

Model  Description

57660  4-Channel 200 MHz 16-bit
A/D with Virtex-6 FPGA -
6U VPX

58660  8-Channel 200 MHz 16-bit
A/D with two Virtex-6
FPGAs - 6U VPX

Options:

-062 XC6VLX240T FPGA
-064 XC6VSX315T FPGA

-104 LVDS 1/O between the
FPGA and P3 connector,
Model 57660; P3 and P5
connectors, Model 58660

-105 Gigabit link between the
FPGA and P2 connector,
Model 57660; gigabit links
from each FPGA to P2
connector, Model 58660

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

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

-155 Two 512 MB DDRS3
SDRAM Memory Banks
(Banks 1 and 2)

-165 Two 512 MB DDRS3
SDRAM Memory Banks
(Banks 3 and 4)

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model Description

8264 VPX Development System.
See 8264 Datasheet for
Options

PENTEIKC

» Specifications

Model 57660: 4 A/Ds

Model 58660: 8 A/Ds

Front Panel Analog Signal Inputs (4 or 8)
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 (4 or 8)
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Resolution: 16 bits

Sample Clock Sources (1 or 2)
On-board clock synthesizers

Clock Synthesizers (1 or 2)
Clock Source: Selectable from on-board
programmable VCXO (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16 for the
A/D clock

External Clocks (1 or 2)
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 800 MHz divider
input clock or PLL system reference

Pentek, Inc.

One Park Way ¢ Upper Saddle River ¢ New Jersey 07458

Timing Bus (1 or 2): 26-pin front panel
connector; LVPECL bus includes, clock/
sync/gate/PPS inputs and outputs; TTL
signal for gate/trigger and sync/PPS
inputs

External Trigger Inputs (1 or 2)

Type: Front panel female SSMC connec-
tor, LVTTL

Function: Programmable functions
include: trigger, gate, sync and PPS

Field Programmable Gate Arrays (1 or 2)
Standard: Xilinx Virtex-6 XC6VLX130T
Optional: Xilinx Virtex-6 XC6VLX240T
or XC6VSX315T

Custom I/O
Option -104: Provides 20 LVDS pairs
between the FPGA and the VPX P3
connector, Model 57660; P3 and P5,
Model 58660
Option -105: Supports serial protocols
by providing a 4X gigabit link between
the FPGA and VPX P2, Model 57660; or
one 4X link from each FPGA to P2 and
an additional 4X link between the FPGAs,
Model 58660

Memory Banks (1 or 2)

Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR

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

Environmental: Level L1 & L2 air-cooled;
Level L3 ruggedized, conduction-cooled

Size: 3.937 in. x6.717 in. (100 mm x 170.6 mm)
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Models 72660,

73660 and 74660

4- or 8-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - cPCI

Model 74660 Model 73660

Features

Complete radar and software
radio interface solution
Supports Xilinx Virtex-6

LXT and SXT FPGAs

Four or eight 200 MHz 16-bit
A/Ds

Upto 2 or 4 GB of DDR3
SDRAM; or: 32 or 64 MB of
QDRI+ SRAM

Sample clock synchronization to
an external system reference
LVPECL clock/sync bus for
multiboard synchronization
Optional LVDS connections
to the Virtex-6 FPGA for
custom I/O

PENTEIKC

General Information

Models 72660, 73660 and 74660 are
members of the Cobalt® family of high per-
formance CompactPCI boards based on
the Xilinx Virtex-6 FPGA. They consist of
one or two Model 71660 XMC modules
mounted on a cPCI carrier board.

Model 72660 is a 6U cPCI board while
the Model 73660 is a 3U cPCI board; both
are equipped with one Model 71660 XMC.
Model 74660 is a 6U cPCI board with two
XMC modules rather than one.

These models include four or eight
A/Ds and four or eight banks of memory.

The Cobalt Architecture

The Pentek Cobalt Architecture features
Virtex-6 FPGAs. All of the board’s data and
control paths are accessible by the FPGA,
enabling factory-installed functions including
data multiplexing, channel selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module. Each
member of the Cobalt family is delivered with
factory-installed applications ideally matched
to the board’s analog interfaces. The factory-
installed functions of these models include
four or eight A /D acquisition IP modules.

IP modules for either DDR3 or QDRII+
memories, controllers for all data clocking
and synchronization functions, a test signal

generator, and a PCle interface complete the
factory-installed functions and enable these
models to operate as complete turnkey solu-
tions without the need to develop FPGA IP.

Extendable IP Design

For applications that require specialized
function, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4SE slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 LVDS pairs
between the FPGA and the ]2 connector,
Model 73660; J3 connector, Model 72660;
J3 and J5 connectors, Model 74660. »

Block Diagram, Model 72660
Model 74660 doubles all resources
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Memory Banks 3 & 4

J3 PCI/PCI-X BUS
32/64-bit, 33/66 MHz
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Models 72660,

73660 and 74660

4- or 8-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - cPCI

A/D Acquisition IP Modules

These models feature four
or eight A /D Acquisition IP
Modules for easily capturing
and moving data. Each IP
module can receive data from
any of four A/Ds or a test
signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions
simplify the host processor’s
job of identifying and executing
on the data.

PENTEIKC

» A/D Converter Stage

The front end accepts four or eight
full-scale analog HF or IF inputs on front
panel SSMC connectors at +8 dBm into
50 ohms with transformer coupling into
four or eight 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 board
resources.

Clocking and Synchronization

An internal timing bus provides all
timing 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
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 synchro-
nizing the internal oscillator.

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

from from
ADCh1

ADCh2

LVPECL bus can drive the timing signals
for synchronizing multiple boards.

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

Memory Resources

The Cobalt architecture supports up to
four or eight 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
board’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
functions, custom user-installed IP within
the FPGA can take advantage of the memo-
ries for many other purposes.

PCI-X Interface

These models include an industry-stan-
dard interface fully compliant with PCI-X
bus specifications. The interface includes
multiple DMA controllers for efficient trans-
fers to and from the board. Data widths of
32 or 64 bits and data rates of 33 and 66 MHz
are supported. Model 73660: 32 bits only. »
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Models 72660,

73660 and 74660

4- or 8-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - cPCI

Ordering Information

Model
72660

73660

74660

Options:

-062

-064

-104

-150

-160

-155

-165

Description

4-Channel 200 MHz 16-bit
A/D with Virtex-6 FPGA -
6U cPCI

4-Channel 200 MHz 16-bit
A/D with Virtex-6 FPGA -
3U cPCI

8-Channel 200 MHz 16-bit
A/D with two Virtex-6
FPGAs - 6U cPCI

XC6VLX240T FPGA
XC6VSX315T FPGA

LVDS 1/0O between the
FPGA and J2 connector,
Model 73660; J3 connector,
Model 72660; J3 and J5
connectors, Model 74660
Two 8 MB QDRII+
SRAM Memory Banks
(Banks 1 and 2)

Two 8 MB QDRI+ SRAM
Memory Banks

(Banks 3 and 4)

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

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

PENTEIKC

» Specifications

Model 72660 or Model 73660: 4 A/Ds

Model 74660: 8 A/Ds

Front Panel Analog Signal Inputs (4 or 8)
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 (4 or 8)
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Resolution: 16 bits

Sample Clock Sources (1 or 2)
On-board clock synthesizers

Clock Synthesizers (1 or 2)
Clock Source: Selectable from on-board
programmable VCXO (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16 for the
A/D clock

External Clocks (1 or 2)
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 800 MHz divider
input clock or PLL system reference

Pentek, Inc.

One Park Way ¢ Upper Saddle River ¢ New Jersey 07458

Timing Bus (1 or 2): 26-pin front panel
connector; LVPECL bus includes, clock/
sync/gate/PPS inputs and outputs; TTL
signal for gate/trigger and sync/PPS
inputs

External Trigger Inputs (1 or 2)

Type: Front panel female SSMC connec-
tor, LVTTL

Function: Programmable functions
include: trigger, gate, sync and PPS

Field Programmable Gate Arrays (1 or 2)
Standard: Xilinx Virtex-6 XC6VLX130T
Optional: Xilinx Virtex-6 XC6VLX240T
or XC6VSX315T

Custom I/O
Option -104 provides 20 LVDS pairs
between the FPGA and the ]2 connector,
Model 73660; J3 connector, Model 72660;
J3 and J5 connectors, Model 74660

Memory Banks (1 or 2)

Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR

PCI-X Interface
PCI-X Bus: 32 or 64 bits at 33 or 66 MHz
Model 73660: 32 bits only

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

Size: Standard 6U or 3U cPCI board

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com
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Model 56660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - AMC

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 QDRI+ 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

AMC.1 compliant

IPMI 2.0 compliant MMC
(Module Management
Controller)

Optional front panel LVDS
connections to the Virtex-6
FPGA for custom /O

PENTEIKC

General Information

Model 56660 is a member of the Cobalt®
family of high-performance AMC modules
based on the Xilinx Virtex-6 FPGA. A multi-
channel, high-speed data converter, 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.

It includes four A /Ds and four banks of
memory. In addition to supporting PCI
Express Gen. 2 as a native interface, the
Model 56660 includes a front panel
general-purpose connector for application-
specific I/0O.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Cobalt family is
delivered with factory-installed applications
ideally matched to the board’s analog
interfaces. The 56660 factory-installed
functions include four A /D acquisition IP
modules.

IP modules for either DDR3 or
QDRII+ memories, a controller for all data
clocking and synchronization functions, a
test signal generator, and a PCle interface
complete the factory-installed functions and
enable the 56660 to operate as a complete
turnkey solution without the need to develop
any FPGAIP.

Extendable IP Design

For applications that require specialized
function, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 installs a front panel connec-
tor with 20 pairs of LVDS connections to
the FPGA for custom I/O. »
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Model 56660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - AMC

A/D Acquisition IP Modules

The 56660 features four A/D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from any of the four A/Ds or a
test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» A/D Converter Stage

The front end accepts four full-scale
analog HF or IF inputs on front panel SSMC
connectors at +8 dBm into 50 ohms with
transformer coupling into four 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.

Clocking and Synchronization

An internal timing bus provides all
timing 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
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 synchro-
nizing 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 56660’s can be driven from the
LVPECL bus master, supporting synchro-
nous sampling and sync functions across
all connected modules.

Memory Resources

The 56660 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
functions, custom user-installed IP within
the FPGA can take advantage of the memo-
ries for many other purposes.

AMC Interface

The Model 56660 complies with the
AMC.1 specification by providing an x8
PCle connection to AdvancedTCA carriers
or pTCA chassis. Module management is
provided by an IPMI 2.0 MMC (Module
Management Controller). »
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Model 56660

4-Channel 200 MHz, 16-bit A/D with Virtex-6 FPGA - AMC

Ordering Information

Model
56660

Options:
-062
-064
-104

-150

-160

-155

-165

Description

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

XC6VLX240T FPGA
XC6VSX315T FPGA

LVDS FPGA 1/O through
front panel connector

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

Two 8 MB QDRI+ SRAM
Memory Banks

(Banks 3 and 4)

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

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

Contact Pentek for availability
of rugged and conduction-cooled

versions

PENTEIKC

» PCI Express Interface

The Model 56660 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers
for efficient transfers to and from the
module.

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 (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16 for the
A/D clock

External Clock
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 800 MHz divider
input clock or PLL system reference

Pentek, Inc.

One Park Way ¢ Upper Saddle River ¢ New Jersey 07458

Timing Bus: 26-pin front panel connector;
LVPECL bus includes, clock/sync/gate/
PPS inputs and outputs; TTL signal 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,
or XC6VSX315T

Custom I/O
Option -104: Installs a front panel connec-
tor with 20 LVDS pairs to the FPGA

Memory
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR

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

Gen. 2: x4

AMC Interface
Type: AMC.1
Module Management: IPMI Version 2.0

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

Size: Single-width, full-height AMC mod-
ule,2.89in.x7.11 in.
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Model 71663

1100-Channel GSM Channelizer with Quad A/D - XMC

Features

m Complete GSM channelizer
with analog IF interface

m Four 180 MHz 16-bit A/Ds

m Two banks of 375 DDCs for
upper GSM band

m Two banks of 175 DDCs for
lower GSM band

m Sample clock synchronization
to an external system
reference

m LVPECL clock/sync bus for
multiboard synchronization

m PCIl Express Gen. 2 x8

General Information

Model 71663 is a member of the Cobalt®
family of high-performance XMC modules
based on the Xilinx Virtex-6 FPGA. This
four-channel, high-speed A/D converter
with 1100 GSM DDCs (digital
downconverters) accepts IF signals from an
RF tuner. It is ideal for capturing all trans-
mit and receive signals in both upper and
lower GSM bands.

It includes four A/Ds and four banks of
DDCs. Channelizer data and control signals
flow across the PCI Express Gen. 2 native
interface, providing peak rates of up to
4 GB/sec.

The Cobalt Architecture

The Pentek Cobalt architecture connects
all of the board’s data converters, digital
interfaces, clocks and timing signals to the
FPGA. Here, four factory-installed GSM
channelizer IP cores are supported with
additional FPGA functions including
packet formation, four DMA controllers,
PCle interface, gating, and triggering.

The 71663 is a complete, full-featured
subsystem, ready to use with no additional
FPGA develpment required.

A/D Converter Stage

The front end accepts four analog IF
inputs on front panel SSMC connectors with
transformer coupling into four Texas Instru-
ments ADS5485 200 MHz, 16-bit A/D
converters clocked at 180 MHz.

The digital outputs are delivered into
the FPGA for GSM channelizer signal pro-
cessing.

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 accepts an exter-
nal 180 MHz sample clock from the front
panel SSMC connector. This clock can be
used directly by the A/D or divided by a
built-in clock synthesizer circuit. In an alter-
nate mode, the sample clock can be sourced
from an on-board 180 MHz voltage-
controlled crystal oscillator. In this mode,
the front panel SSMC connector can be
used to provide a reference clock, typically
10 MHz, 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 71663’s can be driven from the
LVPECL bus master, supporting synchronous
sampling and sync functions across all
connected modules.

GSM Channelizer Cores

The 71663 contains four powerful GSM
channelizer cores, two with 375 DDCs and
two with 175 DDCs. Flexible input rout-
ing allows the independent, non-blocking
assignment of any A /D converter to serve
as the input source for any of the four GSM
channelizers. »
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Model 71663

1100-Channel GSM Channelizer with Quad A/D - XMC

PENTEIKC

» The 375-channel cores are designed for
the upper GSM bands which contain two
75 MHz bands, one for uplink and one for
downlink. The 175-channel cores are de-
signed for the lower GSM band and handle
two 35 MHz bands, one for uplink and one
for downlink.

Before connection to the 71663, these
GSM RF bands must first be separately
downconverted to an IF frequency centered
at 45 MHz, 135 MHz or 225 MHz using
an external analog RF tuner.

These IF signals are then digitized by
the 71663 A/Ds at 180 MS/sec in the first,
second, or third Nyquist zones, respectively.
In order to prevent aliasing, careful filtering
must ensure that no signals appear in adja-
cent Nyquist zones.

Each of the channelizers is designed to
accept real digital samples of the IF signal
from the A/D converter. The first stage of
the GSM channelizer is a complex mixer
that shifts the center frequency of the IF
signal (45, 135 or 225 MHz) to 0 Hz, thereby
producing complex I+Q samples.

The DDCs split the IF input into either
175 or 375 parallel DDC baseband chan-
nels, equally spaced at 200 kHz. The DDC
output sample rate is resampled to pre-
cisely 180 MHz*13/2160, or approximately
1.08333 MHz. This is four times the GSM
symbol rate of 270.666 kSymbols/sec. The
output passband of each DDC channel is
nominally 160 kHz, with filter characteris-
tics fully defined in the channel response
chart in the specifications.

Channelizer Output Formatting

All 1100 DDCs generate parallel, com-
plex output sample streams. At a sample
rate of 1.08333 MS/sec, this represents an
aggregate output rate of 9.533 GB/sec,
greatly exceeding the 4 GB/sec peak rate
of PCle Gen 2 x8 interface.

To mitigate this situation, every four
DDC channels are frequency-mutliplexed
into a single “superchannel”. This is allowed
because of the 4x oversampling, and results
in a reduction of the aggregate PCle traffic
by a factor of 4 to 2.383 GB/sec, which is
now well within the capability of the PCle
Gen 2 x8 interface.

During superchannel formation, the
24-bit I + 24-bit Q output samples from four
DDCs are summed to superchannel samples
with 26-bit I + 26-bit Q.

Pentek, Inc. One Park Way « Upper Saddle River « New Jersey 07458

As a result, the two 375-channel banks
each deliver 94 superchannels, while the
two 175-channel banks each deliver 44
superchannels. The last superchannel in
each bank contains only three DDC channels.

A superchannel enable mask word con-
taining one enable bit for each superchannel
allows independent selection of which
superchannel samples are delivered across
PCle. There are four superchannel mask
words, one for each bank.

Superchannel Packets and Headers

Superchannel packets are formed by
appending enabled superchannel samples
sequentially from each bank. Once complete,
a unique superchannel packet header is
inserted at the beginning of each packet
for identification.

The header contains a time stamp, a
sequential packet count, the number of
enabled superchannels, the DMA channel
identifier, and other information. By inspect-
ing the header, the remaining superchannel
data “payload” samples can be identified
and recovered by the host.

PCI Express Interface

The Model 71663 includes an industry-
standard interface fully compliant with
PCI Express Gen. 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes four DMA controllers for
efficient packet transfers from each of the
four DDC banks to system memory.

The PCle interface is also used as the
programming interface for all status and
control between the 71663 and host. »
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Model 71663

1100-Channel GSM Channelizer with Quad A/D - XMC

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards. It was
created to save engineers and
system integrators the time and
expense associated with building
and testing a development system
that ensures optimum perfor-
mance of Pentek boards.

Ordering Information
Model
71663

Description
1100-Channel GSM
Channelizer with Quad
A/D - XMC

Contact Pentek for availability
of rugged and conduction-cooled

versions
Model  Description
8266 PC Development System
See 8266 Datasheet for
Options

» 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
180 MHz VCXO, front panel external
clock or LVPECL timing bus
Synchronization: VCXO can be locked
to an external 10 MHz system reference
External Clock
Type: Front panel female SSMC con-
nector, sine wave, 0 to +10 dBm, 50 ohms,
AC-coupled, accepts 180 MHz sample
clock or 10 MHz system reference
Timing Bus: 26-pin front panel connector;
LVPECL bus includes, clock/sync/gate/
PPS inputs and outputs; TTL signal for
gate/trigger and sync/PPS inputs
External Trigger Input
Type: Front panel female SSMC
connector, LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
GSM Channel Banks
DDCs per bank: two banks of 175 DDCs
and two banks of 375 DDCs
Overall bandwidth per bank: 35 MHz
& 75 MHz for 175- & 375-channel banks
IF (Center) Freq: 45, 135 or 225 MHz
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DDC Channels
Channel Spacing: 200 kHz, fixed
DDC Center Freqs: IF Freq = k * 200 kHz,
where k = 0 to 87, or 0 to 187
DDC Channel Filter Characteristics
< 0.1 dB passband flatness across
+80 kHz from center (160 kHz BW)
> 18 dB attenuation at +100 kHz
> 78 dB attenuation at +170 kHz
> 83 dB attenuation at +600 kHz
> 93 dB attenuation at +800 KHz
> 96 dB attenuation at > +3 MHz
DDC Output Rate f: Resampled to
180 MHz*13/2160 = 1.0833333 MS/sec
DDC Data Output Format:
24 bits I + 24 bits Q
Superchannels
Content: Four consecutive DDC channels
are frequency-offset from each other and
then summed together
Frequency Offsets for each DDC:
First: -f,/4 (-270.8333 kHz)
Second: 0 Hz
Third: +f,/4 (+270.8333 kHz)
Fourth: +f,/2 (+541.666 kHz)
Superchannel Sample Rate: f
Superchannel Output Format:
26 bits I + 26 bits Q
Number of Superchannels per Bank:
175-Channel banks: 44; 375-Channel
banks: 94
Field Programmable Gate Array: Xilinx
Virtex-6 XC6VSX315T
PCI Express Interface
PCI Express Bus: Gen. 2 x8
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Standard XMC module, 291 in. x 5.87 in.
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Model 78663

1100-Channel GSM Channelizer with Quad A/D - x8 PCle

Features

Complete GSM channelizer
with analog IF interface
Four 180 MHz 16-bit A/Ds
Two banks of 375 DDCs for
upper GSM band

Two banks of 175 DDCs for
lower GSM band

Sample clock synchronization
to an external system
reference

LVPECL clock/sync bus for
multiboard synchronization
PCI Express Gen. 2 x8

General Information

Model 78663 is a member of the Cobalt®
family of high-performance PCle boards
based on the Xilinx Virtex-6 FPGA. This four-
channel, high-speed A /D converter with
1100 GSM DDCs (digital downconverters)
accepts IF signals from an RF tuner. It is
ideal for capturing all transmit and receive
signals in both upper and lower GSM
bands.

It includes four A/Ds and four banks of
DDCs. Channelizer data and control signals
flow across the PCI Express Gen. 2 native
interface, providing peak rates of up to
4 GB/sec.

The Cobalt Architecture

The Pentek Cobalt architecture connects
all of the board’s data converters, digital
interfaces, clocks and timing signals to the
FPGA. Here, four factory-installed GSM
channelizer IP cores are supported with
additional FPGA functions including
packet formation, four DMA controllers,
PCle interface, gating, and triggering.

The 78663 is a complete, full-featured
subsystem, ready to use with no additional
FPGA develpment required.

A/D Converter Stage

The front end accepts four analog IF
inputs on front panel SSMC connectors with
transformer coupling into four Texas Instru-
ments ADS5485 200 MHz, 16-bit A/D
converters clocked at 180 MHz.

The digital outputs are delivered into
the FPGA for GSM channelizer signal pro-
cessing.

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 accepts an exter-
nal 180 MHz sample clock from the front
panel SSMC connector. This clock can be
used directly by the A/D or divided by a
built-in clock synthesizer circuit. In an alter-
nate mode, the sample clock can be sourced
from an on-board 180 MHz voltage-
controlled crystal oscillator. In this mode,
the front panel SSMC connector can be
used to provide a reference clock, typically
10 MHz, for synchronizing the internal
oscillator.

A front panel 26-pin LVPECL Clock/Sync
connector allows multiple boards 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 boards.

Multiple 78663’s can be driven from the
LVPECL bus master, supporting synchronous
sampling and sync functions across all
connected boards.

GSM Channelizer Cores

The 78663 contains four powerful GSM
channelizer cores, two with 375 DDCs and
two with 175 DDCs. Flexible input rout-
ing allows the independent, non-blocking
assignment of any A /D converter to serve
as the input source for any of the four GSM
channelizers. »
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Model 78663

1100-Channel GSM Channelizer with Quad A/D - x8 PCle
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» The 375-channel cores are designed for
the upper GSM bands which contain two
75 MHz bands, one for uplink and one for
downlink. The 175-channel cores are de-
signed for the lower GSM band and handle
two 35 MHz bands, one for uplink and one
for downlink.

Before connection to the 78663, these
GSM RF bands must first be separately
downconverted to an IF frequency centered
at 45 MHz, 135 MHz or 225 MHz using
an external analog RF tuner.

These IF signals are then digitized by
the 78663 A/Ds at 180 MS/sec in the first,
second, or third Nyquist zones, respectively.
In order to prevent aliasing, careful filtering
must ensure that no signals appear in adja-
cent Nyquist zones.

Each of the channelizers is designed to
accept real digital samples of the IF signal
from the A/D converter. The first stage of
the GSM channelizer is a complex mixer
that shifts the center frequency of the IF
signal (45, 135 or 225 MHz) to 0 Hz, thereby
producing complex I+Q samples.

The DDCs split the IF input into either
175 or 375 parallel DDC baseband channels,
equally spaced at 200 kHz. The DDC out-
put sample rate is resampled to precisely
180 MHZz*13/2160, or approximately
1.08333 MHz. This is four times the GSM
symbol rate of 270.666 kSymbols/sec. The
output passband of each DDC channel is
nominally 160 kHz, with filter characteris-
tics fully defined in the channel response
chart in the specifications.

Channelizer Output Formatting

All 1100 DDCs generate parallel, com-
plex output sample streams. At a sample
rate of 1.08333 MS/sec, this represents an
aggregate output rate of 9.533 GB/sec,
greatly exceeding the 4 GB/sec peak rate
of PCle Gen 2 x8 interface.

To mitigate this situation, every four
DDC channels are frequency-mutliplexed
into a single “superchannel”. This is allowed
because of the 4x oversampling, and results
in a reduction of the aggregate PCle traffic
by a factor of 4 to 2.383 GB/sec, which is
now well within the capability of the PCle
Gen 2 x8 interface.

During superchannel formation, the
24-bit I + 24-bit Q output samples from four
DDCs are summed to superchannel samples
with 26-bit I + 26-bit Q.
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As a result, the two 375-channel banks
each deliver 94 superchannels, while the
two 175-channel banks each deliver 44
superchannels. The last superchannel in
each bank contains only three DDC channels.

A superchannel enable mask word con-
taining one enable bit for each superchannel
allows independent selection of which
superchannel samples are delivered across
the PCle. There are four superchannel mask
words, one for each bank.

Superchannel Packets and Headers

Superchannel packets are formed by
appending enabled superchannel samples
sequentially from each bank. Once complete,
a unique superchannel packet header is
inserted at the beginning of each packet
for identification.

The header contains a time stamp, a
sequential packet count, the number of
enabled superchannels, the DMA channel
identifier, and other information. By inspect-
ing the header, the remaining superchannel
data “payload” samples can be identified
and recovered by the host.

PCI Express Interface

The Model 78663 includes an industry-
standard interface fully compliant with
PCI Express Gen. 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes four DMA controllers for
efficient packet transfers from each of the
four DDC banks to system memory.

The PCle interface is also used as the
programming interface for all status and
control between the 78663 and host. »
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Model 78663

1100-Channel GSM Channelizer with Quad A/D - x8 PCle

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards. It was
created to save engineers and
system integrators the time and
expense associated with building
and testing a development system
that ensures optimum perfor-
mance of Pentek boards.

©95PARK

Development Systems

Ordering Information

Model Description

78663 1100-Channel GSM
Channelizer with Quad
A/D-PCle

Model  Description

8266 PC Development System
See 8266 Datasheet for
Options

FPENTEK

» 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
180 MHz VCXO, front panel external
clock or LVPECL timing bus
Synchronization: VCXO can be locked
to an external 10 MHz system reference
External Clock
Type: Front panel female SSMC con-
nector, sine wave, 0 to +10 dBm, 50 ohms,
AC-coupled, accepts 180 MHz sample
clock or 10 MHz system reference
Timing Bus: 26-pin front panel connector;
LVPECL bus includes, clock/sync/gate/
PPS inputs and outputs; TTL signal for
gate/trigger and sync/PPS inputs
External Trigger Input
Type: Front panel female SSMC
connector, LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
GSM Channel Banks
DDCs per bank: two banks of 175 DDCs
and two banks of 375 DDCs
Overall bandwidth per bank: 35 MHz
& 75 MHz for 175- & 375-channel banks
IF (Center) Freq: 45, 135 or 225 MHz
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DDC Channels
Channel Spacing: 200 kHz, fixed
DDC Center Freqs: IF Freq = k * 200 kHz,
where k = 0 to 87, or 0 to 187
DDC Channel Filter Characteristics
< 0.1 dB passband flatness across
+80 kHz from center (160 kHz BW)
> 18 dB attenuation at +100 kHz
> 78 dB attenuation at +170 kHz
> 83 dB attenuation at +600 kHz
> 93 dB attenuation at +800 KHz
> 96 dB attenuation at > +3 MHz
DDC Output Rate f: Resampled to
180 MHz*13/2160 = 1.0833333 MS/sec
DDC Data Output Format:
24 bits I + 24 bits Q
Superchannels
Content: Four consecutive DDC channels
are frequency-offset from each other and
then summed together
Frequency Offsets for each DDC:
First: -f,/4 (-270.8333 kHz)
Second: 0 Hz
Third: +f,/4 (+270.8333 kHz)
Fourth: +f,/2 (+541.666 kHz)
Superchannel Sample Rate: f
Superchannel Output Format:
26 bits I + 26 bits Q
Number of Superchannels per Bank:
175-Channel banks: 44; 375-Channel
banks: 94
Field Programmable Gate Array: Xilinx
Virtex-6 XC6VSX315T
PCI Express Interface
PCI Express Bus: Gen. 2 x8
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Half length PCle card, 4.38 x 7.13 in.
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Model 53663

Model 53663 Commercial (left)

and rugged version

Features

Complete GSM channelizer
with analog IF interface

1100-Channel GSM Channelizer with Quad A/D - VPX

General Information

Model 53663 is a member of the Cobalt®

family of high-performance VPX boards

based on the Xilinx Virtex-6 FPGA. This four-

channel, high-speed A/D converter with
1100 GSM DDCs (digital downconverters)
accepts IF signals from an RF tuner. It is

ideal for capturing all transmit and receive

signals in both upper and lower GSM
bands.
It includes four A/Ds and four banks of

DDCs. Channelizer data and control signals

flow across the PCI Express Gen. 2 native
interface, providing peak rates of up to
4 GB/sec.

The Cobalt Architecture

The Pentek Cobalt architecture connects
all of the board’s data converters, digital
interfaces, clocks and timing signals to the
FPGA. Here, four factory-installed GSM
channelizer IP cores are supported with
additional FPGA functions including
packet formation, four DMA controllers,
PCle interface, gating, and triggering.

The 53663 is a complete, full-featured

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 accepts an exter-
nal 180 MHz sample clock from the front
panel SSMC connector. This clock can be
used directly by the A/D or divided by a
built-in clock synthesizer circuit. In an alter-
nate mode, the sample clock can be sourced
from an on-board 180 MHz voltage-
controlled crystal oscillator. In this mode,
the front panel SSMC connector can be
used to provide a reference clock, typically
10 MHz, for synchronizing the internal
oscillator.

A front panel 26-pin LVPECL Clock/Sync
connector allows multiple boards 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 boards.

Multiple 53663’s can be driven from the
LVPECL bus master, supporting synchronous

® Four 180 MHz 16-bit A/Ds subsystem, ready to use with no additional sampling and sync functions across all
m Two banks of 375 DDCs for FPGA develpment required. connected boards.
upper GSM band )
m Two banks of 175 DDCs for A/D Converter Stage GSM Channelizer Cores
lower GSM band The front end accepts four analog IF The 53663 contains four powerful GSM
m Sample clock synchronization to inputs on front panel SSMC connectors with channelizer cores, two with 375 DDCs and
an external system reference transformer coupling into four Te>.<as Instru- Mo with 175 [?DCS. Flexible input ro.ut-
m LVPECL clock/sync bus for ments ADS5485 200 MHz, 16-bit A/D ing allows the independent, non-blocking
: o converters clocked at 180 MHz. assignment of any A /D converter to serve
multiboard synchronization . . . .
The digital outputs are delivered into as the input source for any of the four GSM
m PCIExpress Gen. 2x8 the FPGA for GSM channelizer signal pro- channelizers. »
m 3UVPX form factor provides cessing.
a compact, rugged platform
ChA 180 MHz
NG, 16-BITAID GSM SUPER aE FIFO &
CHANNELIZER CHANNEL  [|—> cenERATOR LINKED-LIST
375 CHANNELS ENGINE DMAENGINE
ChB ©—| [0z e
REn [G8TAD GSM SUPER g FIFO &
CHANNELIZER CHANNEL [l -oneeor LINKED-LIST
ohe 375 CHANNELS ENGINE DMAENGINE
h C 180 MHz e GEN2
RFIn 16-BIT AID X8 PCle
GSM SUPER PACKET FIFO & INTERFACE
CHANNELIZER CHANNEL [l ] covetiron LINKED-LIST
chD 175 CHANNELS ENGINE DMAENGINE
(>—| [B0MHz
RFIn 16-BIT AID T
SUPER FIFO &
GSM
Sample / CHANNELIZER CHANNEL || GEP,@%AETTOR LINKED-LIST X8
Ref Clock In@_l 175 CHANNELS ENGINE DMAENGINE
g
Clock/ CLOCK, SYNC
§§nc I—» & TRIGGER 180 MHz
Bus GENERATOR VCX0
Gate / Trigger / Ghit

Sync/ PPS

PENTEIKC

Pentek, Inc. One Park Way « Upper Saddle River « New Jersey 07458

\VPX BACKPLANE |

Tel: 201-818:5900 ¢ Fax: 201-818:5904 ¢ Email: info@pentek.com

www.pentek.com



Model 53663

1100-Channel GSM Channelizer with Quad A/D - VPX

PENTEIKC

» The 375-channel cores are designed for
the upper GSM bands which contain two
75 MHz bands, one for uplink and one for
downlink. The 175-channel cores are de-
signed for the lower GSM band and handle
two 35 MHz bands, one for uplink and one
for downlink.

Before connection to the 53663, these
GSM RF bands must first be separately
downconverted to an IF frequency centered
at 45 MHz, 135 MHz or 225 MHz using
an external analog RF tuner.

These IF signals are then digitized by
the 53663 A/Ds at 180 MS/sec in the first,
second, or third Nyquist zones, respectively.
In order to prevent aliasing, careful filtering
must ensure that no signals appear in adja-
cent Nyquist zones.

Each of the channelizers is designed to
accept real digital samples of the IF signal
from the A/D converter. The first stage of
the GSM channelizer is a complex mixer
that shifts the center frequency of the IF
signal (45, 135 or 225 MHz) to 0 Hz, thereby
producing complex I+Q samples.

The DDCs split the IF input into either
175 or 375 parallel DDC baseband chan-
nels, equally spaced at 200 kHz. The DDC
output sample rate is resampled to pre-
cisely 180 MHz*13/2160, or approximately
1.08333 MHz. This is four times the GSM
symbol rate of 270.666 kSymbols/sec. The
output passband of each DDC channel is
nominally 160 kHz, with filter characteris-
tics fully defined in the channel response
chart in the specifications.

Channelizer Output Formatting

All 1100 DDCs generate parallel, com-
plex output sample streams. At a sample
rate of 1.08333 MS/sec, this represents an
aggregate output rate of 9.533 GB/sec,
greatly exceeding the 4 GB/sec peak rate
of PCle Gen 2 x8 interface.

To mitigate this situation, every four
DDC channels are frequency-mutliplexed
into a single “superchannel”. This is allowed
because of the 4x oversampling, and results
in a reduction of the aggregate PCle traffic
by a factor of 4 to 2.383 GB/sec, which is
now well within the capability of the PCle
Gen 2 x8 interface.

During superchannel formation, the
24-bit I + 24-bit Q output samples from four
DDCs are summed to superchannel samples
with 26-bit I + 26-bit Q.
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As a result, the two 375-channel banks
each deliver 94 superchannels, while the
two 175-channel banks each deliver 44
superchannels. The last superchannel in
each bank contains only three DDC channels.

A superchannel enable mask word con-
taining one enable bit for each superchannel
allows independent selection of which
superchannel samples are delivered across
the PCle. There are four superchannel mask
words, one for each bank.

Superchannel Packets and Headers

Superchannel packets are formed by
appending enabled superchannel samples
sequentially from each bank. Once complete,
a unique superchannel packet header is
inserted at the beginning of each packet
for identification.

The header contains a time stamp, a
sequential packet count, the number of
enabled superchannels, the DMA channel
identifier, and other information. By inspect-
ing the header, the remaining superchannel
data “payload” samples can be identified
and recovered by the host.

PCI Express Interface

The Model 53663 includes an industry-
standard interface fully compliant with
PCI Express Gen. 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes four DMA controllers for
efficient packet transfers from each of the
four DDC banks to system memory.

The PCle interface is also used as the
programming interface for all status and
control between the 53663 and host.

Fabric-Transparent Crossbar Switch

The 53663 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 equal-
ization and output pre-emphasis settings
enable optimization. Data paths can be
selected as single (1X) lanes, or groups of
four lanes (4X). »
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Model 53663

1100-Channel GSM Channelizer with Quad A/D - VPX

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobalt and
Onyx VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information
Model
53663

Description

1100-Channel GSM
Channelizer with Quad
A/D -VPX

Contact Pentek for availability
of rugged and conduction-cooled

versions
Model  Description
8267 VPX Development System.
See 8267 Datasheet for
Options

» 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
180 MHz VCXO, front panel external
clock or LVPECL timing bus
Synchronization: VCXO can be locked
to an external 10 MHz system reference
External Clock
Type: Front panel female SSMC con-
nector, sine wave, 0 to +10 dBm, 50 ohms,
AC-coupled, accepts 180 MHz sample
clock or 10 MHz system reference
Timing Bus: 26-pin front panel connector;
LVPECL bus includes, clock/sync/gate/
PPS inputs and outputs; TTL signal for
gate/trigger and sync/PPS inputs
External Trigger Input
Type: Front panel female SSMC
connector, LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
GSM Channel Banks
DDCs per bank: two banks of 175 DDCs
and two banks of 375 DDCs
Overall bandwidth per bank: 35 MHz
& 75 MHz for 175- & 375-channel banks
IF (Center) Freq: 45, 135 or 225 MHz
DDC Channels
Channel Spacing: 200 kHz, fixed
DDC Center Freqs: IF Freq + k * 200 kHz,
where k = 0 to 87, or 0 to 187
DDC Channel Filter Characteristics:
< 0.1 dB passband flatness across
+80 kHz from center (160 kHz BW)
> 18 dB attenuation at +100 kHz
> 78 dB attenuation at +170 kHz
> 83 dB attenuation at +600 kHz
> 93 dB attenuation at +800 KHz
> 96 dB attenuation at > +3 MHz
DDC Output Rate f;: Resampled to
180 MHz*13/2160 = 1.0833333 MS/sec
DDC Data Output Format:
24 bits I + 24 bits Q
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Superchannels
Content: Four consecutive DDC channels
are frequency-offset from each other and
then summed together
Frequency Offsets for each DDC:
First: -f,/4 (-270.8333 kHz)
Second: 0 Hz
Third: +f,/4 (+270.8333 kHz)
Fourth: +f,/2 (+541.666 kHz)
Superchannel Sample Rate: f
Superchannel Output Format:
26 bits I + 26 bits Q
Number of Superchannels per Bank:
175-Channel banks: 44; 375-Channel
banks: 94
Field Programmable Gate Array: Xilinx
Virtex-6 XC6VSX315T
PCI Express Interface
PCI Express Bus: Gen. 2 x8
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: 3937 in. x 6.717 in. (100 mm x 170.6 mm)

VPX Families

Pentek offers two families of 3U VPX
products: the 52xxx and the 53xxx. For more
information on a 53xxx product, please
refer to the product datasheet. The table
below provides a comparison of their main
features.

VPX Family Comparison

VPX P1 VPX P1 or P2
x4 x4 or x8

(O] il W NOZYEYN 24 pairsonVPXP2 20 pairsonVPX P2

. Two x4 oronex8  Two x4 or one x8
(im0 [ on VPX P1 on VPX P1 or P2
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Model 52663

Model 52663 Commercial (left)

and rugged version

Features

Complete GSM channelizer
with analog IF interface

1100-Channel GSM Channelizer with Quad A/D - VPX

General Information

Model 52663 is a member of the Cobalt®
family of high-performance VPX boards
based on the Xilinx Virtex-6 FPGA. This four-
channel, high-speed A/D converter with
1100 GSM DDCs (digital downconverters)
accepts IF signals from an RF tuner. It is
ideal for capturing all transmit and receive
signals in both upper and lower GSM
bands.

It includes four A/Ds and four banks of
DDCs. Channelizer data and control signals
flow across the PCI Express Gen. 2 native
interface, providing peak rates of up to
2 GB/sec.

The Cobalt Architecture

The Pentek Cobalt architecture connects
all of the board’s data converters, digital
interfaces, clocks and timing signals to the
FPGA. Here, four factory-installed GSM
channelizer IP cores are supported with
additional FPGA functions including
packet formation, four DMA controllers,
PCle interface, gating, and triggering.

The 52663 is a complete, full-featured

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 accepts an exter-
nal 180 MHz sample clock from the front
panel SSMC connector. This clock can be
used directly by the A/D or divided by a
built-in clock synthesizer circuit. In an alter-
nate mode, the sample clock can be sourced
from an on-board 180 MHz voltage-
controlled crystal oscillator. In this mode,
the front panel SSMC connector can be
used to provide a reference clock, typically
10 MHz, for synchronizing the internal
oscillator.

A front panel 26-pin LVPECL Clock/Sync
connector allows multiple boards 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 boards.

Multiple 52663’s can be driven from the
LVPECL bus master, supporting synchronous

m Four 180 MHz 16-bit A/Ds subsystem, ready to use with no additional sampling and sync functions across all
m Two banks of 375 DDCs for FPGA develpment required. connected boards.
upper GSM band .
m Two banks of 175 DDCs for A/D Converter Stage GSM Channelizer Cores
lower GSM band The front end accepts four analog IF The 52663 contains four powerful GSM
m Sample clock synchronization to inputs on front panel SSMC connectors with channelizer cores, two with 375 DDCs and
an external system reference transformer coupling into four Te>.<as Instru- Mo with 175 [?DCS. Flexible input ro.ut-
= LVPECL clock/sync bus for ments ADS5485 200 MHz, 16-bit A/D ing allows the independent, non-blocking
: o converters clocked at 180 MHz. assignment of any A /D converter to serve
multiboard synchronization .. . . .
The digital outputs are delivered into as the input source for any of the four GSM
B PClExpress Gen. 2 x4 the FPGA for GSM channelizer signal pro- channelizers. »
m 3UVPX form factor provides cessing.
a compact, rugged platform
ChA C 180 MHz
RF In 16-BIT AD GSM SUPER PACKET FIFO &
CHANNELIZER CHANNEL GENERATOR LINKED-LIST
375 CHANNELS ENGINE DMAENGINE
ChB C 180 MHz
RF In 16-BIT AD
GSM SUPER PACKET FIFO &
CHANNELIZER CHANNEL GENERATOR LINKED-LIST
che 375 CHANNELS ENGINE DMAENGINE
h C 180 MHz GEN 2
RFIn 16-BITAID x4 PCle
M GSM SUPER PACKET FIFO & INTERFACE
U CHANNELIZER CHANNEL GENERATOR LINKED-LIST
DMAENGINE
ChD T80 2 X 175 CHANNELS ENGINE
RFin @ 16-BIT AD 4x
FIFO &
M GSM SUPER
Sample / u CHANNELIZER CHANNEL GE%SQ\ETTOR LINKED-LIST
Ref Clock In X 175 CHANNELS ENGINE DMAENGINE
CLOCK, SYNC 4
Clg%c/ & TRIGGER 180 MHz PCle
Bus GENERATOR VCXO v
Gate / Trigger / | VPX-P1 I
Sync/PPS \/PX BACKPLANE |
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Model 52663

1100-Channel GSM Channelizer with Quad A/D - VPX

PENTEIKC

» The 375-channel cores are designed for
the upper GSM bands which contain two
75 MHz bands, one for uplink and one for
downlink. The 175-channel cores are
designed for the lower GSM band and
handle two 35 MHz bands, one for uplink
and one for downlink.

Before connection to the 52663, these
GSM RF bands must first be separately
downconverted to an IF frequency centered
at 45 MHz, 135 MHz or 225 MHz using
an external analog RF tuner.

These IF signals are then digitized by
the 52663 A/Ds at 180 MS/sec in the first,
second, or third Nyquist zones, respectively.
In order to prevent aliasing, careful filtering
must ensure that no signals appear in adja-
cent Nyquist zones.

Each of the channelizers is designed to
accept real digital samples of the IF signal
from the A/D converter. The first stage of
the GSM channelizer is a complex mixer
that shifts the center frequency of the IF
signal (45, 135 or 225 MHz) to 0 Hz, thereby
producing complex I+Q samples.

The DDCs split the IF input into either
175 or 375 parallel DDC baseband chan-
nels, equally spaced at 200 kHz. The DDC
output sample rate is resampled to pre-
cisely 180 MHz*13/2160, or approximately
1.08333 MHz. This is four times the GSM
symbol rate of 270.666 kSymbols/sec. The
output passband of each DDC channel is
nominally 160 kHz, with filter characteris-
tics fully defined in the channel response
chart in the specifications.

Channelizer Output Formatting

All 1100 DDCs generate parallel, com-
plex output sample streams. At a sample
rate of 1.08333 MS/sec, this represents an
aggregate output rate of 9.533 GB/sec,
greatly exceeding the 2 GB/sec peak rate
of PCle Gen 2 x4 interface.

To mitigate this situation, every four
DDC channels are frequency-mutliplexed
into a single “superchannel”. This is allowed
because of the 4x oversampling, and results
in a reduction of the aggregate PCle traffic
by a factor of 4 to 2.383 GB/sec, which is
slightly above the capability of the PCle
Gen 2 x4 interface.

During superchannel formation, the
24-bit I + 24-bit Q output samples from four
DDCs are summed to superchannel samples
with 26-bit I + 26-bit Q.
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As a result, the two 375-channel banks
each deliver 94 superchannels, while the
two 175-channel banks each deliver 44
superchannels. The last superchannel in
each bank contains only three DDC channels.

A superchannel enable mask word con-
taining one enable bit for each superchannel
allows independent selection of which
superchannel samples are delivered across
the PCle. There are four superchannel mask
words, one for each bank.

Superchannel Packets and Headers

Superchannel packets are formed by
appending enabled superchannel samples
sequentially from each bank. Once complete,
a unique superchannel packet header is
inserted at the beginning of each packet
for identification.

The header contains a time stamp, a
sequential packet count, the number of
enabled superchannels, the DMA channel
identifier, and other information. By inspect-
ing the header, the remaining superchannel
data “payload” samples can be identified
and recovered by the host.

PCI Express Interface

The Model 52663 includes an industry-
standard interface fully compliant with
PCI Express Gen. 2 bus specifications.
Supporting PCle links up to x4, the inter-
face includes four DMA controllers for
efficient packet transfers from each of the
four DDC banks to system memory.

The PCle interface is also used as the
programming interface for all status and
control between the 52663 and host. »
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Model 52663

1100-Channel GSM Channelizer with Quad A/D - VPX

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobalt and
Onyx VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information
Model
52663

Description

1100-Channel GSM
Channelizer with Quad
A/D -VPX

Contact Pentek for availability
of rugged and conduction-cooled

versions
Model  Description
8267 VPX Development System.
See 8267 Datasheet for
Options

» 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
180 MHz VCXO, front panel external
clock or LVPECL timing bus
Synchronization: VCXO can be locked
to an external 10 MHz system reference
External Clock
Type: Front panel female SSMC con-
nector, sine wave, 0 to +10 dBm, 50 ohms,
AC-coupled, accepts 180 MHz sample
clock or 10 MHz system reference
Timing Bus: 26-pin front panel connector;
LVPECL bus includes, clock/sync/gate/
PPS inputs and outputs; TTL signal for
gate/trigger and sync/PPS inputs
External Trigger Input
Type: Front panel female SSMC
connector, LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
GSM Channel Banks
DDCs per bank: two banks of 175 DDCs
and two banks of 375 DDCs
Overall bandwidth per bank: 35 MHz
& 75 MHz for 175- & 375-channel banks
IF (Center) Freq: 45, 135 or 225 MHz
DDC Channels
Channel Spacing: 200 kHz, fixed
DDC Center Freqs: IF Freq + k * 200 kHz,
where k = 0 to 87, or 0 to 187
DDC Channel Filter Characteristics:
< 0.1 dB passband flatness across
+80 kHz from center (160 kHz BW)
> 18 dB attenuation at +100 kHz
> 78 dB attenuation at +170 kHz
> 83 dB attenuation at +600 kHz
> 93 dB attenuation at +800 KHz
> 96 dB attenuation at > +3 MHz
DDC Output Rate f;: Resampled to
180 MHz*13/2160 = 1.0833333 MS/sec
DDC Data Output Format:
24 bits I + 24 bits Q
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Superchannels
Content: Four consecutive DDC channels
are frequency-offset from each other and
then summed together
Frequency Offsets for each DDC:
First: -f,/4 (-270.8333 kHz)
Second: 0 Hz
Third: +f,/4 (+270.8333 kHz)
Fourth: +f,/2 (+541.666 kHz)
Superchannel Sample Rate: f
Superchannel Output Format:
26 bits I + 26 bits Q
Number of Superchannels per Bank:
175-Channel banks: 44; 375-Channel
banks: 94
Field Programmable Gate Array: Xilinx
Virtex-6 XC6VSX315T
PCI Express Interface
PCI Express Bus: Gen. 2 x8
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: 3937 in. x 6.717 in. (100 mm x 170.6 mm)

VPX Families

Pentek offers two families of 3U VPX
products: the 52xxx and the 53xxx. For more
information on a 53xxx product, please
refer to the product datasheet. The table
below provides a comparison of their main
features.

VPX Family Comparison

VPX P1 VPX P1 or P2
x4 x4 or x8

[ oi[e] N0 N ENIN 24 pairsonVPXP2 20 pairs on VPX P2

. Two x4 or one x8 Two x4 or one x8
RElelteSiEal on VPX P1 on VPX P1 or P2
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Models
57663 & 58663

Model 58663

@balt
/o

‘ Board Saoport Pockese

Features

Four or eight 180 MHz 16-bit
A/Ds

Two or four banks of 375
DDCs for upper GSM band
Two or four banks of 175
DDCs for lower GSM band
PCI Express (Gen. 1 & 2)
interface up to x4

LVPECL clock/sync bus for
multiboard synchronization

Ruggedized and conduction-
cooled versions available

1100- or 2200-Channel GSM Channelizer with
Quad or Octal A/D - 6U OpenVPX

General Information

Models 57663 and 58663 are members of
the Cobalt® family of high-performance 6U
OpenVPX boards based on the Xilinx
Virtex-6 FPGA. They consist of one or
two Model 71663 XMC modules mounted
on a VPX carrier board.

Model 57663 is a 6U board with one
Model 71663 module while the Model
58663 is a 6U board with two XMC modules
rather than one.

This quad or octal, high-speed A/D
converter with 1100 or 2200 GSM DDCs
(digital downconverters) accepts IF signals
from an RF tuner. It is ideal for capturing
all transmit and receive signals in both
upper and lower GSM bands.

The Cobalt Architecture

The Pentek Cobalt architecture connects
all of the board’s data converters, digital
interfaces, clocks and timing signals to the
FPGA. Here, four or eight factory-installed
GSM channelizer IP cores are supported
with additional FPGA functions including
packet formation, four or eight DMA
controllers, PCle interface, gating, and
triggering.

These models are complete, full-featured
subsystems, ready to use with no additional
FPGA develpment required.

A/D Converter Stage

The front end accepts four or eight analog
IF inputs on front panel SSMC connectors

with transformer coupling into four or eight
Texas Instruments ADS5485 200 MHz,
16-bit A/D converters clocked at 180 MHz.

The digital outputs are delivered into
the FPGA for GSM channelizer signal pro-
cessing.

Clocking and Synchronization

The internal timing bus provides all tim-
ing and synchronization required by the
A/D converters. It includes clock, sync and
gate or trigger signals. One or two on-board
clock generators accept external 180 MHz
sample clocks from the front panel SSMC
connectors. The clocks can be used directly
by the A/Ds or divided by a built-in clock
synthesizer circuit. In an alternate mode,
the sample clock can be sourced from an
on-board 180 MHz voltage-controlled crys-
tal oscillator. In this mode, the front panel
SSMC connector can be used to provide a
reference clock, typically 10 MHz, for syn-
chronizing the internal oscillator.

A front panel 26-pin LVPECL Clock/
Sync connector allows multiple boards 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 boards.

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

Gate / Trigger / Model 58663 doubles all
Sync/PPS
resources except the
PCle-to-PCle Switch VPX BACKPLANE
Pentek, Inc. One Park Way & Upper Saddle River ¢ New Jersey 07458
PENTEK : Y+ Upp >

180 MHz
16-BITAD

ChA
RF In O]

180 MHz
16-BITAD

ChB
R O

180 MHz
16-BIT AID

che
N C

ChD@ o 180 MHz
RF In 16-BIT AID

L
Sample /
Ref Clock In @

Clock / CLOCK, SYNC
& TRIGGER
GENERATOR

Sync
Bus

180 MHz
VCXO0

GSM SUPER OACKET FIFO &
CHANNELIZER CHANNEL ke = | LnkED-LisT
375 CHANNELS ENGINE DMAENGINE
g
GSM SUPER FIFO &
CHANNELIZER CHANNEL o R[] UNkED-LIsT
375 CHANNELS ENGINE | DMAENGINE
x4 PCle
GSM SUPER OACKET FIFO & INTERFACE
CHANNELIZER CHANNEL K g [ —+| LNKED-LisT
175 CHANNELS ENGINE DMAENGINE From/To
L 4X  Other XMC
Module of
GSM SUPER OACKET FIFO & Model 58663
CHANNELIZER CHANNEL KT ] LnkED-LisT
175 CHANNELS ENGINE DMAENGINE
g

Block Diagram, Model 57663.
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Models

57663 & 58663

PENTEIKC

1100- or 2200-Channel GSM Channelizer with
Quad or Octal A/D - 6U OpenVPX

» GSM Channelizer Cores

These models contain four or eight
powerful GSM channelizer cores, two or
four with 375 DDCs and two or four with
175 DDCs. Flexible input routing allows
the independent, non-blocking assignment
of any A/D converter to serve as the input
source for any of four GSM channelizers.

The 375-channel cores are designed for
the upper GSM bands which contain two
75 MHz bands, one for uplink and one for
downlink. The 175-channel cores are
designed for the lower GSM band and
handle two 35 MHz bands, one for uplink
and one for downlink.

Before connection to these models, the
GSM RF bands must first be separately
downconverted to an IF frequency cen-
tered at 45 MHz, 135 MHz or 225 MHz
using an external analog RF tuner.

These IF signals are then digtitized by
the four or eight A/Ds at 180 MS/sec in
the first, second, or third Nyquist zones,
respectively. In order to prevent aliasing,
careful filtering must insure that no signals
appear in adjacent Nyquist zones.

Each of the channelizers is designed to
accept real digital samples of the IF signal
from the A/D converter. The first stage of
the GSM channelizer is a complex mixer
that shifts the center frequency of the IF
signal (45, 135 or 225 MHz) to 0 Hz, produc-
ing complex I+Q samples.

The DDCs split the IF input into either
175 or 375 parallel DDC baseband channels,
equally spaced at 200 kHz. The DDC out-
put sample rate is resampled to precisely
180 MHz*13/2160, or approximately
1.08333 MHz. This is four times the GSM
symbol rate of 270.666 kSymbols/sec. The
output passband of each DDC channel is
nominally 160 kHz, with filter characteris-
tics fully defined in the channel response
chart in the specifications.

Channelizer Output Formatting

All 1100 DDCs generate parallel, com-
plex output sample streams. At a sample
rate of 1.08333 MS/sec, this represents an
aggregate output rate of 9.533 GB/sec,
greatly exceeding the 4 GB/sec peak rate
of PCle Gen 2 x8 interface.

Pentek, Inc. One Park Way « Upper Saddle River « New Jersey 07458

To mitigate this situation, every four
DDC channels are frequency-mutliplexed
into a single “superchannel”. This is allowed
because of the 4x over sampling, and results
in a reduction of the aggregate traffic by a
factor of 4 to 2.383 GB/sec.

During superchannel formation, the
24-bit I + 24-bit Q output samples from
four DDCs are summed to superchannel
samples with 26-bits I + 26-bits Q.

As a result, the two 375-channel banks
each deliver 94 superchannels, while the
two 175-channel banks each deliver 44
superchannels. The last superchannel in
each bank only contains three DDC channels.

A superchannel enable mask word con-
taining one enable bit for each superchannel
allows independent selection of which
superchannel samples are delivered across
the PCI-X bus. There are four superchannel
mask words, one for each bank.

Superchannel Packets and Headers

Superchannel packets are formed by
appending enabled superchannel samples
sequentially from each bank. Once com-
pete, a unique superchannel packet header
is inserted at the beginning of each packet
for identification.

The header contains a time stamp, a
sequential packet count, the number of
enabled superchannels, the DMA channel
identifier, and other information. By inspect-
ing the header, the remaining superchannel
data “payload” samples can be identified
and recovered by the host.

PCI Express Interface

These models include an industry-
standard interface fully compliant with PCI
Express Gen. 1 and 2 bus specifications.
Supporting PCle links up to x4, the inter-
face includes multiple DMA controllers
for efficient transfers to and from the board.

The PCle interface is also used as the
programming interface for all status and
control between these models and host. »

A/D Converters (4 or 8)
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Models

57663 & 58663

1100- or 2200-Channel GSM Channelizer with
Quad or Octal A/D - 6U OpenVPX

Model 8264

The Model 8264 is a fully-
integrated development system
for Pentek Cobalt and Onyx
6U VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and
testing a development system
that ensures optimum perfor-
mance of Pentek boards.

©95PARK

Development Systems

Ordering Information

Model  Description

57663 1100-Channel GSM
Channelizer with Quad
A/D - 6U VPX

58663 2200-Channel GSM

Channelizer with Octal
A/D - 6U VPX

Contact Pentek for availability
of rugged and conduction-cooled

versions
Model Description
8264 VPX Development System.
See 8264 Datasheet for
Options

Specifications

Model 57663: 4 A/Ds, 1100 Channels

Model 58663: 8 A/Ds, 2200 Channels

Front Panel Analog Signal Inputs (4 or 8)
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 (4 or 8)
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Resolution: 16 bits

Sample Clock Sources (1 or 2)
On-board clock synthesizer

Clock Synthesizers (1 or 2)
Clock Source: Selectable from on-board
180 MHz VCXO, front panel external
clock or LVPECL timing bus
Synchronization: VCXO can be locked
to an external 10 MHz system reference

External Clocks (1 or 2)
Type: Front panel female SSMC con-
nector, sine wave, 0 to +10 dBm, 50
ohms, AC-coupled, accepts 180 MHz
sample clock or 10 MHz system refer-
ence

Timing Bus (1 or 2): 26-pin front panel
connector; LVPECL bus includes, clock/
sync/gate/PPS inputs and outputs; TTL
signal for gate/trigger and sync/PPS
inputs

External Trigger Inputs (1 or 2)
Type: Front panel female SSMC con-
nector, LVTTL
Function: Programmable functions in-
clude: trigger, gate, sync and PPS

GSM Channel Banks (1 or 2)
DDCs per bank: two banks of 175
DDCs and two banks of 375 DDCs
Overall bandwidth per bank: 35 MHz
& 75 MHz for 175- & 375-channel banks
IF (Center) Freq: 45, 135 or 225 MHz

Pentek, Inc. One Park Way « Upper Saddle River « New Jersey 07458

DDC Channels
Channel Spacing: 200 kHz, fixed
DDC Center Freqs: IF Freq + k * 200 kHz,
where k =0 to 87, or 0 to 187
DDC Channel Filter Characteristics
< 0.1 dB passband flatness across
+80 kHz from center (160 kHz BW)
> 18 dB attenuation at +100 kHz
> 78 dB attenuation at +170 kHz
> 83 dB attenuation at +600 kHz
> 93 dB attenuation at +800 KHz
> 96 dB attenuation at > +3 MHz
DDC Output Rate f;: Resampled to
180 MHz*13/2160 = 1.0833333 MS/sec
DDC Data Output Format:
24 bits I + 24 bits Q
Superchannels
Content: Four consecutive DDC channels
are frequency-offset from each other and
then summed together
Frequency Offsets for each DDC:
First: -f,/4 (-270.8333 kHz)
Second: 0 Hz
Third: +f,/4 (+270.8333 kHz)
Fourth: +f,/2 (+541.666 kHz)
Superchannel Sample Rate: f
Superchannel Output Format:
26 bits I + 26 bits Q
Number of Superchannels per Bank:
175-Channel banks: 44; 375-Channel
banks: 94
Field Programmable Gate Arrays (1 or 2)
Xilinx Virtex-6 XC6VSX315T
PCI-Express Interface
PCI Express Bus: Gen. 1 or 2: x4
Environmental: Level L1 & L2 air-cooled;
Level L3 ruggedized, conduction-cooled
Size: 3.937 in. x 6.717 in. (100 mm x 170.6
mm)
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Models 72663, 73663

and 74663

Model 74663 Model 73663

Features

m Complete GSM channelizer
with analog IF interface

m Four or eight 180 MHz 16-bit

A/Ds

1100- or 2200-Channel GSM Channelizer with

Quad or Octal A/D - cPClI

General Information

Models 72663, 73663 and 74663 are
members of the Cobalt® family of high-per-
formance CompactPCI boards based on
the Xilinx Virtex-6 FPGA. They consist of
one or two Model 71663 XMC modules
mounted on a cPCI carrier board.

Model 72663 is a 6U cPCI board while
the Model 73663 is a 3U cPCI board; both
are equipped with one Model 71663 XMC.
Model 74663 is a 6U cPCI board with two
XMC modules rather than one.

This quad or octal, high-speed A/D
converter with 1100 or 2200 GSM DDCs
(digital downconverters) accepts IF signals
from an RF tuner. It is ideal for capturing
all transmit and receive signals in both up-
per and lower GSM bands.

The Cobalt Architecture

The Pentek Cobalt architecture connects
all of the board’s data converters, digital
interfaces, clocks and timing signals to the
FPGA. Here, four or eight factory-installed
GSM channelizer IP cores are supported
with additional FPGA functions including
packet formation, four or eight DMA
controllers, PCle interface, gating, and
triggering.

These models are complete, full-featured

Texas Instruments ADS5485 200 MHz,
16-bit A /D converters clocked at 180 MHz.

The digital outputs are delivered into
the FPGA for GSM channelizer signal pro-
cessing.

Clocking and Synchronization

The internal timing bus provides all tim-
ing and synchronization required by the
A/D converters. It includes clock, sync and
gate or trigger signals. One or two on-board
clock generators accept external 180 MHz
sample clocks from the front panel SSMC
connectors. The clocks can be used directly
by the A/Ds or divided by a built-in clock
synthesizer circuit. In an alternate mode,
the sample clock can be sourced from an
on-board 180 MHz voltage-controlled crys-
tal oscillator. In this mode, the front panel
SSMC connector can be used to provide a
reference clock, typically 10 MHz, for syn-
chronizing the internal oscillator.

A front panel 26-pin LVPECL Clock/
Sync connector allows multiple boards to
be synchronized. In the slave mode, it ac-
cepts 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 boards.

Multiple boards can be driven from the

m Two or four banks of 375
DDCs for upper GSM band

m Two or four banks of 175
DDCs for lower GSM band

m Sample clock synchronization to
an external system reference

m LVPECL clock/sync bus for
multiboard synchronization

LVPECL bus master, supporting synchronous
sampling and sync functions across all
connected boards. »

subsystems, ready to use with no additional
FPGA develpment required.

A/D Converter Stage

The front end accepts four or eight analog
IF inputs on front panel SSMC connectors
with transformer coupling into four or eight

ChA 180 MHz —
RF In 16-BIT AD M GSM SUPER PACKET FIFO &
U |—> CHANNELIZER |—»{ CHANNEL |{—» GENERATOR —» LINKED-LIST
X 375 CHANNELS ENGINE DMA ENGINE
ChB 180 MHz =
RF In 16-BIT AID N
| B M SUPER PACKET FIFO &
U [ CHANNELIZER CHANNEL || ] ceneRpror [|—| LINKED-LIST
X 375 CHANNELS ENGINE DMA ENGINE
ChC 180 MHz = GEN 2
RF In 16-BIT AD — x4 PCle
1 : M SUPER PACKET FIFO & INTERFACE
U [l—» CHANNELIZER CHANNEL ||| GENERATOR |1 LINKED-LIST
ChD e X 175 CHANNELS ENGINE DMAENGINE A
RFIn 16-BITAID = 4X
| —
M GSM SUPER FIFO &
Sample/ U [{—] cHANNELIZER CHANNEL [t PACKET I ] LINKED-LIST
Ref Clock InC Qj X 175 CHANNELS ENGINE DMA ENGINE From/To Other
oo oG = XMC Module of
Clock / ;
Syne & TRIGGER 180 Mz MODEL 73663 INTERFACE ONLY MODEL 74663
Bus GENERATOR VX0 o
| GEN 2 x4 PCle
Gate / Trigger / A 4
e : INTERFACE
Block Diagram, Model 72663
Model 74663 doubles all resources
except the PCI-to-PCI Bridge
PCI/PCI-X BUS PCI/PCI-X BUS
32-bit, 33/66 MHz 32/64-bit, 33/66 MHz
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Models 72663, 73663

and 74663

1100- or 2200-Channel GSM Channelizer with

Quad or Octal A/D - cPClI

PENTEIKC

» GSM Channelizer Cores

These models contain four or eight
powerful GSM channelizer cores, two or
four with 375 DDCs and two or four with
175 DDCs. Flexible input routing allows
the independent, non-blocking assignment
of any A/D converter to serve as the input
source for any of four GSM channelizers.

The 375-channel cores are designed for
the upper GSM bands which contain two
75 MHz bands, one for uplink and one for
downlink. The 175-channel cores are de-
signed for the lower GSM band and handle
two 35 MHz bands, one for uplink and one
for downlink.

Before connection to these models, the
GSM RF bands must first be separately
downconverted to an IF frequency cen-
tered at 45 MHz, 135 MHz or 225 MHz
using an external analog RF tuner.

These IF signals are then digtitized by
the four or eight A/Ds at 180 MS/sec in
the first, second, or third Nyquist zones,
respectively. In order to prevent aliasing,
careful filtering must insure that no signals
appear in adjacent Nyquist zones.

Each of the channelizers is designed to
accept real digital samples of the IF signal
from the A/D converter. The first stage of
the GSM channelizer is a complex mixer
that shifts the center frequency of the IF
signal (45, 135 or 225 MHz) to 0 Hz, pro-
ducing complex [+Q samples.

The DDCs split the IF input into either
175 or 375 parallel DDC baseband chan-
nels, equally spaced at 200 kHz. The DDC
output sample rate is resampled to precisely
180 MHz*13/2160, or approximately
1.08333 MHz. This is four times the GSM
symbol rate of 270.666 kSymbols/sec. The
output passband of each DDC channel is
nominally 160 kHz, with filter characteris-
tics fully defined in the channel response
chart in the specifications.

Channelizer Output Formatting

All 1100 DDCs generate parallel, com-
plex output sample streams. At a sample
rate of 1.08333 MS/sec, this represents an
aggregate output rate of 9.533 GB/sec,
greatly exceeding the 4 GB/sec peak rate
of PCle Gen 2 x8 interface.

To mitigate this situation, every four
DDC channels are frequency-mutliplexed
into a single “superchannel”. This is allowed
because of the 4x over sampling, and results

Pentek, Inc. One Park Way « Upper Saddle River « New Jersey 07458

in a reduction of the aggregate traffic by a
factor of 4 to 2.383 GB/sec.

During superchannel formation, the
24-bit I + 24-bit Q output samples from
four DDCs are summed to superchannel
samples with 26-bits I + 26-bits Q.

As a result, the two 375-channel banks
each deliver 94 superchannels, while the
two 175-channel banks each deliver 44
superchannels. The last superchannel in
each bank only contains three DDC channels.

A superchannel enable mask word con-
taining one enable bit for each superchannel
allows independent selection of which
superchannel samples are delivered across
the PCI-X bus. There are four superchannel
mask words, one for each bank.

Superchannel Packets and Headers

Superchannel packets are formed by
appending enabled superchannel samples
sequentially from each bank. Once com-
pete, a unique superchannel packet header
is inserted at the beginning of each packet
for identification.

The header contains a time stamp, a
sequential packet count, the number of
enabled superchannels, the DMA channel
identifier, and other information. By inspect-
ing the header, the remaining superchannel
data “payload” samples can be identified
and recovered by the host.

PCI-X Interface

These models include an industry-stan-
dard interface fully compliant with PCI-X
bus specifications. The interface includes
multiple DMA controllers for efficient trans-
fers to and from the board. Data widths of
32 or 64 bits and data rates of 33 and 66 MHz
are supported. Model 73663: 32 bits only.

The PCI-X interface is also used as the
programming interface for all status and
control between these models and host. »
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Models 72663, 73663

and 74663

1100- or 2200-Channel GSM Channelizer with

Quad or Octal A/D - cPClI

Ordering Information

Model Description

72663 1100-Channel GSM
Channelizer with Quad
A/D - 6U cPCI

73663  1100-Channel GSM
Channelizer with Quad
A/D - 3U cPCI

74663 2200-Channel GSM
Channelizer with Octal
A/D - 6U cPCI

FPENTEK

Specifications

Model 72663 or Model 73663: 4 A/Ds

Model 74663: 8 A/Ds

Front Panel Analog Signal Inputs (4 or 8)
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 (4 or 8)
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Resolution: 16 bits

Sample Clock Sources (1 or 2)
On-board clock synthesizer

Clock Synthesizers (1 or 2)
Clock Source: Selectable from on-board
180 MHz VCXO, front panel external
clock or LVPECL timing bus
Synchronization: VCXO can be locked
to an external 10 MHz system reference

External Clocks (1 or 2)
Type: Front panel female SSMC con-
nector, sine wave, 0 to +10 dBm, 50
ohms, AC-coupled, accepts 180 MHz
sample clock or 10 MHz system refer-
ence

Timing Bus (1 or 2): 26-pin front panel
connector; LVPECL bus includes, clock/
sync/gate/PPS inputs and outputs; TTL
signal for gate/trigger and sync/PPS
inputs

External Trigger Inputs (1 or 2)
Type: Front panel female SSMC connec-
tor, LVTTL
Function: Programmable functions in-
clude: trigger, gate, sync and PPS

GSM Channel Banks (1 or 2)
DDCs per bank: two banks of 175
DDCs and two banks of 375 DDCs
Overall bandwidth per bank: 35 MHz
& 75 MHz for 175- & 375-channel banks
IF (Center) Freq: 45, 135 or 225 MHz
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DDC Channels
Channel Spacing: 200 kHz, fixed
DDC Center Freqs: IF Freq = k * 200 kHz,
where k =0 to 87, or 0 to 187
DDC Channel Filter Characteristics
< 0.1 dB passband flatness across
+80 kHz from center (160 kHz BW)
> 18 dB attenuation at +100 kHz
> 78 dB attenuation at +170 kHz
> 83 dB attenuation at +600 kHz
> 93 dB attenuation at +800 KHz
> 96 dB attenuation at > +3 MHz
DDC Output Rate f: Resampled to
180 MHz*13/2160 = 1.0833333 MS/sec
DDC Data Output Format:
24 bits I + 24 bits Q
Superchannels
Content: Four consecutive DDC channels
are frequency-offset from each other and
then summed together
Frequency Offsets for each DDC:
First: -f,/4 (-270.8333 kHz)
Second: 0 Hz
Third: +f,/4 (+270.8333 kHz)
Fourth: +f,/2 (+541.666 kHz)
Superchannel Sample Rate: f
Superchannel Output Format:
26 bits I + 26 bits Q
Number of Superchannels per Bank:
175-Channel banks: 44; 375-Channel
banks: 94
Field Programmable Gate Arrays (1 or 2)
Xilinx Virtex-6 XC6VSX315T
PCI-X Interface
PCI-X Bus: 32 or 64 bits at 33 or 66 MHz
Model 73663: 32 bits only
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Standard 6U or 3U cPCI board
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Model 56663

1100-Channel GSM Channelizer with Quad A/D -AMC

Features

m Complete GSM channelizer
with analog IF interface

m Four 180 MHz 16-bit A/Ds

m Two banks of 375 DDCs for
upper GSM band

m Two banks of 175 DDCs for
lower GSM band

m Sample clock synchronization
to an external system
reference

m LVPECL clock/sync bus for
multimodule synchronization

m PCI Express Gen. 2 x8

AMC.1 compliant

m |PMI 2.0 compliant MMC
(Module Management
Controller)

General Information

Model 56663 is a member of the Cobalt®
family of high-performance AMC modules
based on the Xilinx Virtex-6 FPGA. This four-
channel, high-speed A/D converter with
1100 GSM DDCs (digital downconverters)
accepts IF signals from an RF tuner. It is
ideal for capturing all transmit and receive
signals in both upper and lower GSM
bands.

It includes four A/Ds and four banks of
DDCs. Channelizer data and control signals
flow across the PCI Express Gen. 2 native
interface, providing peak rates of up to
4 GB/sec.

The Cobalt Architecture

The Pentek Cobalt architecture connects
all of the board’s data converters, digital
interfaces, clocks and timing signals to the
FPGA. Here, four factory-installed GSM
channelizer IP cores are supported with
additional FPGA functions including
packet formation, four DMA controllers,
PCle interface, gating, and triggering.

The 56663 is a complete, full-featured
subsystem, ready to use with no additional
FPGA develpment required.

A/D Converter Stage

The front end accepts four analog IF
inputs on front panel SSMC connectors with
transformer coupling into four Texas Instru-
ments ADS5485 200 MHz, 16-bit A/D
converters clocked at 180 MHz.

The digital outputs are delivered into
the FPGA for GSM channelizer signal pro-
cessing.

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 accepts an exter-
nal 180 MHz sample clock from the front
panel SSMC connector. This clock can be
used directly by the A/D or divided by a
built-in clock synthesizer circuit. In an alter-
nate mode, the sample clock can be sourced
from an on-board 180 MHz voltage-
controlled crystal oscillator. In this mode,
the front panel SSMC connector can be
used to provide a reference clock, typically
10 MHz, 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 56663’s can be driven from the
LVPECL bus master, supporting synchronous
sampling and sync functions across all
connected modules.

GSM Channelizer Cores

The 56663 contains four powerful GSM
channelizer cores, two with 375 DDCs and
two with 175 DDCs. Flexible input rout-
ing allows the independent, non-blocking
assignment of any A /D converter to serve
as the input source for any of the four GSM
channelizers. »
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Model 56663

1100-Channel GSM Channelizer with Quad A/D -AMC

PENTEIKC

» The 375-channel cores are designed for
the upper GSM bands which contain two
75 MHz bands, one for uplink and one for
downlink. The 175-channel cores are de-
signed for the lower GSM band and handle
two 35 MHz bands, one for uplink and one
for downlink.

Before connection to the 56663, these
GSM RF bands must first be separately
downconverted to an IF frequency centered
at 45 MHz, 135 MHz or 225 MHz using
an external analog RF tuner.

These IF signals are then digitized by
the 56663 A/Ds at 180 MS/sec in the first,
second, or third Nyquist zones, respectively.
In order to prevent aliasing, careful filtering
must ensure that no signals appear in adja-
cent Nyquist zones.

Each of the channelizers is designed to
accept real digital samples of the IF signal
from the A/D converter. The first stage of
the GSM channelizer is a complex mixer
that shifts the center frequency of the IF
signal (45, 135 or 225 MHz) to 0 Hz, thereby
producing complex I+Q samples.

The DDCs split the IF input into either
175 or 375 parallel DDC baseband chan-
nels, equally spaced at 200 kHz. The DDC
output sample rate is resampled to pre-
cisely 180 MHz*13/2160, or approximately
1.08333 MHz. This is four times the GSM
symbol rate of 270.666 kSymbols/sec. The
output passband of each DDC channel is
nominally 160 kHz, with filter characteris-
tics fully defined in the channel response
chart in the specifications.

Channelizer Output Formatting

All 1100 DDCs generate parallel, com-
plex output sample streams. At a sample
rate of 1.08333 MS/sec, this represents an
aggregate output rate of 9.533 GB/sec,
greatly exceeding the 4 GB/sec peak rate
of PCle Gen 2 x8 interface.

To mitigate this situation, every four
DDC channels are frequency-mutliplexed
into a single “superchannel”. This is allowed
because of the 4x oversampling, and results
in a reduction of the aggregate PCle traffic
by a factor of 4 to 2.383 GB/sec, which is
now well within the capability of the PCle
Gen 2 x8 interface.

During superchannel formation, the
24-bit I + 24-bit Q output samples from four
DDCs are summed to superchannel samples
with 26-bit I + 26-bit Q.

Pentek, Inc. One Park Way « Upper Saddle River « New Jersey 07458

As a result, the two 375-channel banks
each deliver 94 superchannels, while the
two 175-channel banks each deliver 44
superchannels. The last superchannel in
each bank contains only three DDC channels.

A superchannel enable mask word con-
taining one enable bit for each superchannel
allows independent selection of which
superchannel samples are delivered across
the PCle. There are four superchannel mask
words, one for each bank.

Superchannel Packets and Headers

Superchannel packets are formed by
appending enabled superchannel samples
sequentially from each bank. Once complete,
a unique superchannel packet header is
inserted at the beginning of each packet
for identification.

The header contains a time stamp, a
sequential packet count, the number of
enabled superchannels, the DMA channel
identifier, and other information. By inspect-
ing the header, the remaining superchannel
data “payload” samples can be identified
and recovered by the host.

PCI Express Interface

The Model 56663 includes an industry-
standard interface fully compliant with
PCI Express Gen. 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes four DMA controllers for
efficient packet transfers from each of the
four DDC banks to system memory.

The PCle interface is also used as the
programming interface for all status and
control between the 56663 and host.

AMC Interface

The Model 56663 complies with the
AMC.1 specification by providing an x8
PCle connection to AdvancedTCA carriers
or pTCA chassis. Module management is
provided by an IPMI 2.0 MMC (Module
Management Controller). »
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Model 56663

1100-Channel GSM Channelizer with Quad A/D -AMC

Ordering Information

Model
56663

Description

1100-Channel GSM
Channelizer with Quad
A/D - AMC

Contact Pentek for availability
of rugged and conduction-cooled
versions

PENTEIKC

» 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
180 MHz VCXO, front panel external
clock or LVPECL timing bus
Synchronization: VCXO can be locked
to an external 10 MHz system reference
External Clock
Type: Front panel female SSMC con-
nector, sine wave, 0 to +10 dBm, 50 ohms,
AC-coupled, accepts 180 MHz sample
clock or 10 MHz system reference
Timing Bus: 26-pin front panel connector;
LVPECL bus includes, clock/sync/gate/
PPS inputs and outputs; TTL signal for
gate/trigger and sync/PPS inputs
External Trigger Input
Type: Front panel female SSMC
connector, LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
GSM Channel Banks
DDCs per bank: two banks of 175 DDCs
and two banks of 375 DDCs
Overall bandwidth per bank: 35 MHz
& 75 MHz for 175- & 375-channel banks
IF (Center) Freq: 45, 135 or 225 MHz

Pentek, Inc. One Park Way « Upper Saddle River « New Jersey 07458

DDC Channels
Channel Spacing: 200 kHz, fixed
DDC Center Freqs: IF Freq = k * 200 kHz,
where k =0 to 87, or 0 to 187
DDC Channel Filter Characteristics
< 0.1 dB passband flatness across
+80 kHz from center (160 kHz BW)
> 18 dB attenuation at +100 kHz
> 78 dB attenuation at +170 kHz
> 83 dB attenuation at +600 kHz
> 93 dB attenuation at +800 KHz
> 96 dB attenuation at > +3 MHz
DDC Output Rate f: Resampled to
180 MHz*13/2160 = 1.0833333 MS/sec
DDC Data Output Format:
24 bits I + 24 bits Q
Superchannels
Content: Four consecutive DDC channels
are frequency-offset from each other and
then summed together
Frequency Offsets for each DDC:
First: -f,/4 (-270.8333 kHz)
Second: 0 Hz
Third: +f,/4 (+270.8333 kHz)
Fourth: +f,/2 (+541.666 kHz)
Superchannel Sample Rate: f
Superchannel Output Format:
26 bits I + 26 bits Q
Number of Superchannels per Bank:
175-Channel banks: 44; 375-Channel
banks: 94
Field Programmable Gate Array: Xilinx
Virtex-6 XC6VSX315T
PCI Express Interface
PCI Express Bus: Gen. 2 x8
AMC Interface
Type: AMC.1
Module Management: IPMI Version 2.0
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Single-width, full-height AMC mod-
ule, 2.89 in. x 7.11 in.
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Model 71670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - XMC

Features

Complete radar and software
radio interface solution

Supports Xilinx Virtex-6
LXT and SXT FPGAs

Four 1.25 GHz 16-bit D/As
Four digital upconverters
Programmable output levels
250 MHz max. output
bandwidth

2 GB of DDR3 SDRAM
Sample clock synchronization to
an external system reference
Dual-pSync clock/sync bus
for multimodule synchronization
PCI Express (Gen. 1 & 2)
interface up to x8

Optional user-configurable
gigabit serial interface

Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/O

PENTEIKC

General Information

Model 71670 is a member of the Cobalt®
family of high performance XMC modules
based on the Xilinx Virtex-6 FPGA. This
4-channel, high-speed data converter is
suitable for connection to transmit HF or IF
ports of a communications or radar system.
Its built-in data playback features offer an
ideal turnkey solution for demanding
transmit applications.

It includes four D/ As, four digital
upconverters and four banks of memory.
In addition to supporting PCI Express Gen. 2
as a native interface, the Model 71670
includes general purpose and gigabit serial
connectors for application-specificI/O .

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The 71670 factory-installed functions include
four D/ A waveform playback IP modules,
to support waveform generation through
the D/A converters. IP modules for DDR3
SDRAM memories, a controller for all
data clocking and synchronization functions,

a test signal generator, and a PCle interface
complete the factory-installed functions
and enable the 71670 to operate as a com-
plete turnkey solution, without the need
to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed func-
tions or use the GateFlow kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 installs the P14 PMC connec-
tor with 20 pairs of LVDS connections to
the FPGA for custom I/O.

Option -105 installs the P16 XMC connec-
tor with dual 4X gigabit links to the FPGA
to support serial protocols. »

RF Out RF Out RF Out RF Out
RF RF RF RF
XFORMR XFORMR XFORMR XFORMR
Sample Clk /
Reference Clk In @ » I I I I
TIMING BUS
Trigger In (©}————»{ GENERATOR Clock/Sync 1.25 GHz 1.25 GHz 1.25 GHz 1.25 GHz
Y 16-BIT D/A 16-BIT D/A 16-BIT D/A 16-BIT D/A
Clock / Sync / BusA |
Gate/ PPS —»  DIGITAL DIGITAL DIGITAL DIGITAL
Gate In UPCONVERTER | UPCONVERTER UPCONVERTER | UPCONVERTER
Sync In Clock/Sync 1l 7 7
pSync BusA g BusB
F16 116

Gate In
Sync In

uSync Bus B

VCXO0 I

VIRTEX-6 FPGA
LX130T, LX240T or SX315T

DDR3 DDR3 DDR3 DDR3 Confi
SDRAM SDRAM SDRAM SDRAM FLAS|
512 MB 512 MB 512 VB 512MB 64 MB
Memory Banks 1& 2 Memory Banks 3 & 4 x8 PCle Gigabit FPGA
Serial I/0 GPIO
(option 105) |(option 104)
P15 P16 P14
vXMC & ¢XMC g PMC
[annsnEs] 0o
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Model 71670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - XMC

D/A Waveform Playback IP
Module

The Model 71670 factory-
installed functions include a
sophisticated D/ A Waveform
Playback IP module. Four
linked list controllers support
waveform generation to the
four D/ As from tables stored in
either on-board memory or off-
board host memory.

Data for Channel 1 and
Channel 2 are interleaved for
delivery to a dual channel D/A
device. For this reason, they
must share a common trigger/
gate, sample rate, interpolation
factor, and other parameters.
The same rules apply to Chan-
nel 3 and Channel 4.
Parameters including length of
waveform, waveform repetition,
etc. can be programmed for each
channel.

Up to 64 individual link
entries for each D/A channel
can be chained together to cre-
ate complex waveforms with a
minimum of programming,

PENTEIKC

» Digital Upconverter and D/A Stage

Two Texas Instruments DAC3484s pro-
vide four DUC (digital upconverter) and
D/ A channels. Each channel accepts a base-
band real or complex data stream from the
FPGA and provides that input to the
upconvert, interpolate and D/ A stage.

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

If translation is disabled, each D/ A acts
as an interpolating 16-bit D/ A with output
sampling rates up to 1.25 GHz. In both
modes, the D/ A provides interpolation factors
of 2x, 4x, 8x and 16x. Analog output is through
four front panel SSMC connectors.

Clocking and Synchronization

An internal timing bus provides all
required D/ A clocking. The bus includes a
clock, sync and a gate or trigger signal. An
on-board clock generator receives a sample
clock either from the front panel SSMC con-
nector or from an on-board programmable
VCXO (Voltage-Controlled Crystal Oscillator).
In this latter mode, the front panel SSMC
connector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.
Either clock source (front panel or VCXO)
can be used directly or can be divided by
2, 4,8, or 16 to provide lower frequency
D/ A clocks.
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A pair of front panel uSync connectors
allows multiple modules to be synchro-
nized. They accept CML inputs that drive
the board’s sync and trigger/gate signals.
The Pentek Models 7192 or 9192 Cobalt
Synchronizers can drive multiple 71670
pSync connectors enabling large, multi-
channel synchronous configurations.

Memory Resources

The 71670 architecture supports four
independent memory banks of DDR3
SDRAM. Each bank is 512 MB deep and is
an integral part of the module’s DMA and
waveform playback capabilities. Waveform
tables can be loaded into the memories
with playback managed by the linked list
controllers.

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

XMC Interface

The Model 71670 complies with the
VITA 42.0 XMC specification. Two connec-
tors each provide dual 4X links or a single
8X link with up to a 3.125 GHz bit clock.
With dual XMC connectors, the 71670 sup-
ports x8 PCle on the first XMC connector
leaving the second connector free to support
user-installed transfer protocols specific to
the target application. »
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Model 71670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - XMC

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards (Mod-
els 78xxx). It was created to save
engineers and system integrators
the time and expense associated
with building and testing a devel-
opment system that ensures
optimum performance of
Pentek boards.

Ordering Information

Model  Description

71670  4-Channel 1.25 GHz D/A
with Virtex-6 FPGA - XMC

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS FPGA 1/O through
P14 connector

-105 Gigabit serial FPGA 1/O
through P16 connector

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

-165* Two 512 MB DDR3

SDRAM Memory Banks
(Banks 3 and 4)

* These options are always required

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model  Description

8266 PC Development System
See 8266 Datasheet for
Options

PENTEIKC

» PCI Express Interface
The Model 71670 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.

Specifications

D/A Converters
Type: TI DAC3484
Input Data Rate: 312.5 MHz max.
Output Bandwidth: 250 MHz max.
Output Sampling Rate: 1.25 GHz max.
with interpolation
Interpolation: 2x, 4x, 8x or 16x
Resolution: 16 bits

Front Panel Analog Signal Outputs
Quantity: Four D/ A outputs
Output Type: Transformer-coupled,
front panel female SSMC connectors
Full Scale Output: Programmable from
—20 dBm (0.063 Vp-p) to +4 dBm (1.0 Vp-p)
in 16 steps
Full Scale Output Programming;
1.0x(G+1) /16 Vp-p, where 4-bit integer
G=0to15

Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO or front panel
external clock
VCXO Frequency Ranges: 10 to 945 MHz,
970 to 1134 MHz and 1213 to 1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz
system reference, typically 10 MHz
Clock Dividers: External clock or
VCXO can be divided by 1, 2, 4, 8, or
16 for the D/ A clock
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External Clock
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 500 MHz sample
clock or 5 or 10 MHz system reference
External Trigger Input
Type: Front panel female SSMC connector
Function: Programmable functions
include: trigger, gate, sync and PPS
Timing Bus: 19-pin uSync bus connector
includes sync and gate/trigger inputs,
CML
Field Programmable Gate Array
Standard: Xilinx Virtex-6
XC6VLX130T-2
Optional: Xilinx Virtex-6
XC6VLX240T-2 or XC6VSX315T-2
Custom I/O
Option -104: Installs the PMC P14 con-
nector with 20 LVDS pairs to the FPGA
Option -105: Installs the XMC P16 con-
nector configurable as two 4X or one 8X
gigabit serial links to the FPGA
Memory: Four 512 MB DDR3 SDRAM
memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 or Gen 2:
x4 or x8;
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Standard XMC module, 2.91 in. x 5.87 in.
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Model 78670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - x8 PCle

Features

Complete radar and software
radio interface solution

General Information

Model 78670 is a member of the Cobalt®
family of high performance PCle boards
based on the Xilinx Virtex-6 FPGA. This
4-channel, high-speed data converter is
suitable for connection to transmit HF or IF
ports of a communications or radar system.
Its built-in data playback features offer an
ideal turnkey solution for demanding
transmit applications.

It includes four D/ As, four digital
upconverters and four banks of memory.
In addition to supporting PCI Express Gen. 2
as a native interface, the Model 78670
includes optional general purpose and gigabit
serial connectors for application-specific I/O.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The 78670 factory-installed functions include
four D/ A waveform playback IP modules,

complete the factory-installed functions
and enable the 78670 to operate as a com-
plete turnkey solution, without the need
to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed func-
tions or use the GateFlow kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 connects 20 pairs of LVDS
signals from the FPGA on PMC P14 to a
68-pin DIL ribbon-cable header on the PCle
board for custom I/O.

m Supports Xilinx Virtex-6 to support waveform generation through Option -105 connects two 4X gigabit
LXT and SXT FPGAs the D/ A converters. IP modules for DDR3 serial links from the FPGA on XMC P16 to
m Four 1.25 GHz 16-bit D/As SDRAM memories, a controller for all two 4X gigabit serial connectors along the
m Four digital upconverters data clocking and synchronization functions, top edge of the PCle board. »
m Programmable output levels a test signal generator, and a PCle interface
m 250 MHz max. OUtpUt RF Out RF Out RF Out RF Out
bandwidth (? ? (? ?
® 2 GB of DDR3 SDRAM s e e e
. . XFORMR XFORMR XFORMR XFORMR
m Sample clock synchronization to Sample Ck/
an external system reference Re'e’e”fe on© - I I I I
m Dual-uSync clock/sync bus Tigger In (S)————>f GENERATOR | 1y amaz | pEoH I feren | deron I
. . Clock / Sync / BusA
for multiboard synchronization e DIGITAL DIGITAL L DIGITAL DIGITAL I
PCI Express (Gen 1& 2) S;’r:ec :: ClockiSyne UPCONVERTER | UPCONVERTER UPCONVERTER | UPCONVERTER
u ' BusB
interface up to x8 e Bush +o E2n

Gate In
Sync In

uSync Bus B

m Optional user-configurable
gigabit serial interface

m Optional LVDS connections
to the Virtex-6 FPGA for

VIRTEX-6 FPGA
LX130T, LX240T or SX315T

VCXo

custom 1/O
Optional Optional
Memory Banks 1 & 2 Memory Banks 3 & 4 FPGA x8 PCle Serial
GPIO 110
Dual 4X
68-pin Serial
w Header w w Comn
[EEEEES R A
x8 PCI Express
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Model 78670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - x8 PCle

D/A Waveform Playback IP
Module

The Model 78670 factory-
installed functions include a
sophisticated D/ A Waveform
Playback IP module. Four
linked list controllers support
waveform generation to the
four D/ As from tables stored in
either on-board memory or off-
board host memory.

Data for Channel 1 and
Channel 2 are interleaved for
delivery to a dual channel D/A
device. For this reason, they
must share a common trigger/
gate, sample rate, interpolation
factor, and other parameters.
The same rules apply to Chan-
nel 3 and Channel 4.
Parameters including length of
waveform, waveform repetition,
etc. can be programmed for each
channel.

Up to 64 individual link
entries for each D/A channel
can be chained together to cre-
ate complex waveforms with a
minimum of programming,

PENTEIKC

» Digital Upconverter and D/A Stage

Two Texas Instruments DAC3484s pro-
vide four DUC (digital upconverter) and
D/ A channels. Each channel accepts a base-
band real or complex data stream from the
FPGA and provides that input to the
upconvert, interpolate and D/ A stage.

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

If translation is disabled, each D/ A acts
as an interpolating 16-bit D/ A with output
sampling rates up to 1.25 GHz. In both
modes, the D/ A provides interpolation factors
of 2x, 4x, 8x and 16x. Analog output is through
four front panel SSMC connectors.

Clocking and Synchronization

An internal timing bus provides all
required D/ A clocking. The bus includes a
clock, sync and a gate or trigger signal. An
on-board clock generator receives a sample
clock either from the front panel SSMC con-
nector or from an on-board programmable
VCXO (Voltage-Controlled Crystal Oscillator).
In this latter mode, the front panel SSMC
connector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.
Either clock source (front panel or VCXO)
can be used directly or can be divided by
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61 Diach1s2

2,4,8, or 16 to provide lower frequency
D/ A clocks.

A pair of front panel nSync connectors
allows multiple boards to be synchro-
nized. They accept CML inputs that drive
the board’s sync and trigger/gate signals.
The Pentek Models 7892 or 9192 Cobalt
Synchronizers can drive multiple 78670
pSync connectors enabling large, multi-
channel synchronous configurations.

Memory Resources

The 78670 architecture supports four
independent memory banks of DDR3
SDRAM. Each bank is 512 MB deep and is
an integral part of the board’s DMA and
waveform playback capabilities. Waveform
tables can be loaded into the memories
with playback managed by the linked list
controllers.

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

PCI Express Interface

The Model 78670 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 board. »
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Model 78670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - x8 PCle

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards. It was
created to save engineers and
system integrators the time and
expense associated with building
and testing a development system
that ensures optimum perfor-
mance of Pentek boards.

Ordering Information

Model  Description

78670  4-Channel 1.25 GHz D/A
with Virtex-6 FPGA - x8
PCle

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS FPGA 1/O through
68-pin ribbon cable
connector

-105 Gigabit serial FPGA 1/0
through two 4X top edge
connectors

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

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

* These options are always required

Model  Description

8266 PC Development System
See 8266 Datasheet for
Options

PENTEIKC

» Specifications
D/A Converters

External Clock

Type: TIDAC3484

Input Data Rate: 312.5 MHz max.
Output Bandwidth: 250 MHz max.
Output Sampling Rate: 1.25 GHz max.
with interpolation

Interpolation: 2x, 4x, 8x or 16x
Resolution: 16 bits

Front Panel Analog Signal Outputs

Quantity: Four D/ A outputs

Output Type: Transformer-coupled,
front panel female SSMC connectors
Full Scale Output: Programmable from
—20dBm (0.063 Vp-p) to +4 dBm (1.0 Vp-p)
in 16 steps

Full Scale Output Programming;
1.0x(G+1)/16 Vp-p, where 4-bit integer
G=0to15

Clock Synthesizer

Clock Source: Selectable from on-board
programmable VCXO or front panel
external clock

VCXO Frequency Ranges: 10 to 945 MHz,
970 to 1134 MHz and 1213 to 1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz
system reference, typically 10 MHz
Clock Dividers: External clock or
VCXO can be divided by 1, 2, 4, 8, or
16 for the D/ A clock

Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 500 MHz sample
clock or 5 or 10 MHz system reference

External Trigger Input

Type: Front panel female SSMC connector
Function: Programmable functions
include: trigger, gate, sync and PPS

Timing Bus: 19-pin uSync bus connector

includes sync and gate/trigger inputs,
CML

Field Programmable Gate Array

Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2

Custom I/O

Option -104: Connects 20 pairs of LVDS
signals from the FPGA on PMC P14 to
a 68-pin DIL ribbon-cable header on the
PCle board for custom I/O.

Option -105: Connects two 4X gigabit
serial links from the FPGA on XMC P16
to two 4X gigabit serial connectors
along the top edge of the PCle board

Memory: Four 512 MB DDR3 SDRAM

memory banks, 400 MHz DDR

PCI-Express Interface

PCI Express Bus: Gen. 1 or Gen 2:
x4 or x8;

Environmental

Operating Temp: 0° to 50° C

Storage Temp: —20° to 90° C

Relative Humidity: 0 to 95%, non-cond.
Size: Half length PCle card, 4.38 in. x 7.13 in.

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458
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Model 53670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - 3U VPX

Model 53670 COTS (left)
and rugged version

Features

Complete radar and software
radio interface solution

Supports Xilinx Virtex-6
LXT and SXT FPGAs

Four 1.25 GHz 16-bit D/As
Four digital upconverters
Programmable output levels

250 MHz max. output
bandwidth

2 GB of DDR3 SDRAM
Sample clock synchronization to
an external system reference
Dual-uSync clock/sync bus
for multiboard synchronization
User-configurable gigabit
serial interface

Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/O

3U VPX form factor provides
a compact, rugged platform
Compatible with several VITA
standards including:
VITA-46, VITA-48 and
VITA-65 (OpenVPX™
System Specification)
Ruggedized and conduction-
cooled versions available

PENTEIKC

General Information

Model 53670 is a member of the Cobalt®
family of high performance 3U VPX boards
based on the Xilinx Virtex-6 FPGA. This
4-channel, high-speed data converter is
suitable for connection to transmit HF or IF
ports of a communications or radar system.
Its built-in data playback features offer an
ideal turnkey solution for demanding
transmit applications.

It includes four D/ As, four digital
upconverters and four banks of memory.
In addition to supporting PCI Express Gen. 2
over the 3U VPX backplane, the Model
53670 includes general purpose and gigabit
serial connectors for application-specific I/O .

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The 53670 factory-installed functions include
four D/ A waveform playback IP modules,
to support waveform generation through
the D/A converters. IP modules for DDR3
SDRAM memories, a controller for all
data clocking and synchronization functions,

a test signal generator, and a PCle interface
complete the factory-installed functions
and enable the 53670 to operate as a com-
plete turnkey solution, without the need
to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed func-
tions or use the GateFlow kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O.

Option -105 provides one 8X or two 4X
gigabit links between the FPGA and the VPX
P1 connector to support serial protocols. »
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Model 53670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - 3U VPX

D/A Waveform Playback IP
Module

The Model 53670 factory-
installed functions include a
sophisticated D/ A Waveform
Playback IP module. Four
linked list controllers support
waveform generation to the
four D/ As from tables stored in
either on-board memory or off-
board host memory.

Data for Channel 1 and
Channel 2 are interleaved for
delivery to a dual channel D/A
device. For this reason, they
must share a common trigger/
gate, sample rate, interpolation
factor, and other parameters.
The same rules apply to Chan-
nel 3 and Channel 4.
Parameters including length of
waveform, waveform repetition,
etc. can be programmed for each
channel.

Up to 64 individual link
entries for each D/A channel
can be chained together to cre-
ate complex waveforms with a
minimum of programming,

PENTEIKC

» Digital Upconverter and D/A Stage

Two Texas Instruments DAC3484s pro-
vide four DUC (digital upconverter) and
D/ A channels. Each channel accepts a base-
band real or complex data stream from the
FPGA and provides that input to the
upconvert, interpolate and D/ A stage.

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

If translation is disabled, each D/ A acts
as an interpolating 16-bit D/ A with output
sampling rates up to 1.25 GHz. In both
modes, the D/ A provides interpolation factors
of 2x, 4x, 8x and 16x. Analog output is through
four front panel SSMC connectors.

Clocking and Synchronization

An internal timing bus provides all
required D/ A clocking. The bus includes a
clock, sync and a gate or trigger signal. An
on-board clock generator receives a sample
clock either from the front panel SSMC con-
nector or from an on-board programmable
VCXO (Voltage-Controlled Crystal Oscillator).
In this latter mode, the front panel SSMC
connector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.
Either clock source (front panel or VCXO)
can be used directly or can be divided by

to
61 Diach1s2

2,4,8, or 16 to provide lower frequency
D/ A clocks.

A pair of front panel nSync connectors
allows multiple boards to be synchro-
nized. They accept CML inputs that drive
the board’s sync and trigger/gate signals.
The Pentek Models 5392 or 9192 Cobalt
Synchronizers can drive multiple 53670
pSync connectors enabling large, multi-
channel synchronous configurations.

Memory Resources

The 53670 architecture supports four
independent memory banks of DDR3
SDRAM. Each bank is 512 MB deep and is
an integral part of the board’s DMA and
waveform playback capabilities. Waveform
tables can be loaded into the memories
with playback managed by the linked list
controllers.

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

PCI Express Interface

The Model 53670 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 board. »
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Model 53670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - 3U VPX

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobalt and
Onyx VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information

Model  Description

53670  4-Channel 1.25 GHz D/A
with Virtex-6 FPGA - 3U
VPX

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS FPGA 1/0O to VPX
P2

-105 Gigabit serial FPGA 1/0

to VPX P1

Two 512 MB DDR3

SDRAM Memory Banks

(Banks 1 and 2)

Two 512 MB DDR3

SDRAM Memory Banks

(Banks 3 and 4)

* These options are always required

-155*

-165*

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model  Description

8267 VPX Development System.
See 8267 Datasheet for
Options

PENTEIKC

» Fabric-Transparent Crossbar Switch

The 53670 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 (1X) lanes, or groups of four lanes (4X).

Specifications

D/A Converters
Type: TIDAC3484
Input Data Rate: 312.5 MHz max.
Output Bandwidth: 250 MHz max.
Output Sampling Rate: 1.25 GHz max.
with interpolation
Interpolation: 2x, 4x, 8x or 16x
Resolution: 16 bits

Front Panel Analog Signal Outputs
Quantity: Four D/ A outputs
Output Type: Transformer-coupled,
front panel female SSMC connectors
Full Scale Output: Programmable from
—20dBm (0.063 Vp-p) to +4 dBm (1.0 Vp-p)
in 16 steps
Full Scale Output Programming;
1.0x(G+1)/16 Vp-p, where 4-bit integer
G=0to15

Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO or front panel
external clock
VCXO Frequency Ranges: 10 to 945 MHz,
970 to 1134 MHz and 1213 to 1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz
system reference, typically 10 MHz
Clock Dividers: External clock or
VCXO can be divided by 1, 2, 4, 8, or
16 for the D/ A clock

External Clock
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 500 MHz sample
clock or 5 or 10 MHz system reference

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

External Trigger Input
Type: Front panel female SSMC connector
Function: Programmable functions
include: trigger, gate, sync and PPS
Timing Bus: 19-pin uSync bus connector
includes, clock, reset and gate/trigger
inputs and outputs, CML
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2
Custom I/O
Option -104: Provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O
Option -105: Provides one 8X or two
4X gigabit links between the FPGA and
the VPX P1 connector to support serial
protocols
Memory: Four 512 MB DDR3 SDRAM
memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 or Gen 2:
x4 or x8;
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: 3.937 in. x6.717 in. (100 mm x 170.6 mm)

VPX Families

Pentek offers two families of 3U VPX
products: the 53xxx and the 52xxx. For more
information on a 52xxx product, please
refer to the product datasheet. The table below
provides a comparison of their main features.

VPX Family Comparison

Form Factor 3U VPX
# of XMCs One XMC
Crossbar Switch No Yes
PCle path VPX P1 VPX P1 or P2
PCle width x4 x8

Option -104 path 20 pairs on VPX P2

Two x4 or one x8 Two x4 or one x8

Option -105 path

on VPX P1 on VPX P1 or P2
Lowest Power Yes No
Lowest Price Yes No

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com
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Model 52670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - 3U VPX

Model 52670 COTS (left)
and rugged version

Features

Complete radar and software
radio interface solution

Supports Xilinx Virtex-6
LXT and SXT FPGAs

Four 1.25 GHz 16-bit D/As
Four digital upconverters
Programmable output levels

250 MHz max. output
bandwidth

2 GB of DDR3 SDRAM
Sample clock synchronization to
an external system reference
Dual-uSync clock/sync bus
for multiboard synchronization
User-configurable gigabit
serial interface

Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/O

3U VPX form factor provides
a compact, rugged platform
Compatible with several VITA
standards including:
VITA-46, VITA-48 and
VITA-65 (OpenVPX™
System Specification)
Ruggedized and conduction-
cooled versions available

PENTEIKC

General Information

Model 52670 is a member of the Cobalt®
family of high performance 3U VPX boards
based on the Xilinx Virtex-6 FPGA. This
4-channel, high-speed data converter is
suitable for connection to transmit HF or IF
ports of a communications or radar system.
Its built-in data playback features offer an
ideal turnkey solution for demanding
transmit applications.

It includes four D/ As, four digital
upconverters and four banks of memory.
In addition to supporting PCI Express Gen. 2
over the 3U VPX backplane, the Model
52670 includes general purpose and gigabit
serial connectors for application-specific I/O .

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The 52670 factory-installed functions include
four D/ A waveform playback IP modules,
to support waveform generation through
the D/A converters. IP modules for DDR3
SDRAM memories, a controller for all
data clocking and synchronization functions,

a test signal generator, and a PCle interface
complete the factory-installed functions
and enable the 52670 to operate as a com-
plete turnkey solution, without the need
to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed func-
tions or use the GateFlow kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O.

Option -105 provides one 8X or two 4X
gigabit links between the FPGA and the VPX
P1 connector to support serial protocols. »
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Model 52670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - 3U VPX

D/A Waveform Playback IP
Module

The Model 52670 factory-
installed functions include a
sophisticated D/ A Waveform
Playback IP module. Four
linked list controllers support
waveform generation to the
four D/ As from tables stored in
either on-board memory or off-
board host memory.

Data for Channel 1 and
Channel 2 are interleaved for
delivery to a dual channel D/A
device. For this reason, they
must share a common trigger/
gate, sample rate, interpolation
factor, and other parameters.
The same rules apply to Chan-
nel 3 and Channel 4. Parameters
including length of waveform,
waveform repetition, etc. can be
programmed for each channel.

Up to 64 individual link
entries for each D/A channel
can be chained together to cre-
ate complex waveforms with a
minimum of programming,

PENTEIKC

» Digital Upconverter and D/A Stage

Two Texas Instruments DAC3484s pro-
vide four DUC (digital upconverter) and
D/ A channels. Each channel accepts a base-
band real or complex data stream from the
FPGA and provides that input to the
upconvert, interpolate and D/ A stage.

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

If translation is disabled, each D/ A acts
as an interpolating 16-bit D/ A with output
sampling rates up to 1.25 GHz. In both
modes, the D/ A provides interpolation factors
of 2x, 4x, 8x and 16x. Analog output is through
four front panel SSMC connectors.

Clocking and Synchronization

An internal timing bus provides all
required D/ A clocking. The bus includes a
clock, sync and a gate or trigger signal. An
on-board clock generator receives a sample
clock either from the front panel SSMC con-
nector or from an on-board programmable
VCXO (Voltage-Controlled Crystal Oscillator).
In this latter mode, the front panel SSMC
connector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.
Either clock source (front panel or VCXO)
can be used directly or can be divided by

2,4,8, or 16 to provide lower frequency
D/ A clocks.

A pair of front panel nSync connectors
allows multiple boards to be synchro-
nized. They accept CML inputs that drive
the board’s sync and trigger/gate signals.
The Pentek Models 5292 or 9192 Cobalt
Synchronizers can drive multiple 52670
pSync connectors enabling large, multi-
channel synchronous configurations.

Memory Resources

The 52670 architecture supports four
independent memory banks of DDR3
SDRAM. Each bank is 512 MB deep and is
an integral part of the board’s DMA and
waveform playback capabilities. Waveform
tables can be loaded into the memories
with playback managed by the linked list
controllers.

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

PCI Express Interface

The Model 52670 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications. The
x4 lane interface includes multiple DMA
controllers for efficient transfers to and
from the board. »
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Model 52670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - 3U VPX

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobalt and
Onyx VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information

Model  Description

52670 4-Channel 1.25 GHz D/A
with Virtex-6 FPGA - 3U
VPX

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS FPGA I/O to VPX
P2

-105 Gigabit serial FPGA 1/0

to VPX P1

Two 512 MB DDR3

SDRAM Memory Banks

(Banks 1 and 2)

Two 512 MB DDR3

SDRAM Memory Banks

(Banks 3 and 4)

* These options are always required

-155*

-165*

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model  Description

8267 VPX Development System.
See 8267 Datasheet for
Options

PENTEIKC

» Specifications

D/A Converters
Type: TIDAC3484
Input Data Rate: 312.5 MHz max.
Output Bandwidth: 250 MHz max.
Output Sampling Rate: 1.25 GHz max.
with interpolation
Interpolation: 2x, 4x, 8x or 16x
Resolution: 16 bits

Front Panel Analog Signal Outputs
Quantity: Four D/ A outputs
Output Type: Transformer-coupled,
front panel female SSMC connectors
Full Scale Output: Programmable from
—20dBm (0.063 Vp-p) to +4 dBm (1.0 Vp-p)
in 16 steps
Full Scale Output Programming;
1.0x(G+1)/16 Vp-p, where 4-bit integer
G=0to15

Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO or front panel
external clock
VCXO Frequency Ranges: 10 to 945 MHz,
970 to 1134 MHz and 1213 to 1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz
system reference, typically 10 MHz
Clock Dividers: External clock or
VCXO can be divided by 1, 2, 4, 8, or
16 for the D/ A clock

External Clock
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 500 MHz sample
clock or 5 or 10 MHz system reference

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

External Trigger Input
Type: Front panel female SSMC connector
Function: Programmable functions
include: trigger, gate, sync and PPS
Timing Bus: 19-pin uSync bus connector
includes, clock, reset and gate/trigger
inputs and outputs, CML
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2
Custom I/O
Option -104: Provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O
Option -105: Provides one 8X or two
4X gigabit links between the FPGA and
the VPX P1 connector to support serial
protocols
Memory: Four 512 MB DDR3 SDRAM
memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 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: 3.937 in. x6.717 in. (100 mm x 170.6 mm)

VPX Families

Pentek offers two families of 3U VPX
products: the 52xxx and the 53xxx. For more
information on a 53xxx product, please
refer to the product datasheet. The table below
provides a comparison of their main features.

VPX Family Comparison

# of XMCs One XMC

VPX P1 VPX P1 or P2
20 pairs on VPX P2
Two x4 or one x8 Two x4 or one x8

gt s [T on VPX P1 on VPX P1 or P2

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com
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4- or 8-Channel 1.25 GHz D/A with DUC and Virtex-6 FPGA -

Models
57670 & 58670

6U OpenVPX

General Information

Models 57670 and 58670 are members
of the Cobalt® family of high-performance
6U OpenVPX boards based on the Xilinx
Virtex-6 FPGA. They consist of one or
two Model 71670 XMC modules mounted
on a VPX carrier board.

Model 57670 is a 6U board with one
Model 71670 module while the Model
58670 is a 6U board with two XMC modules
rather than one.

These models include four or eight D/ As,
four or eight DUCs, and four or eight banks
of memory.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is deliv-

installed functions and enable these models
to operate as complete turnkey solutions,
without the need to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed func-
tions or use the GateFlow kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 LVDS pairs
between the FPGA and the VPX P3 connec-
tor, Model 57670; P3 and 5, Model 58670.

Option -105 supports serial protocalls
by providing a 4X gigabit link between the
FPGA and VPX P2, Model 57670; or one 4X
link from each FPGA to P2 and an additional
4X link between the FPGAs, Model 58670. »

ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The factory-installed functions in these
models include four or eightD/A waveform
playback IP modules, to support waveform
generation through the D/ A converters. IP
modules for DDR3 SDRAM memories,
controllers for all data clocking and synchro-
nization functions, test signal generators,
and a PCle interface complete the factory-

Features

m Supports Xilinx Virtex-6
LXT and SXT FPGAs

m Four or eight 1.25 GHz

16-bit D/As RF Out RF Out RF Out RF Out
m Four or eight digital (? (? (? (‘?
upconverters RF I RF I RF I RF I
XFORMR XFORMR XFORMR XFORMR
Sample Clk /
m Programmable output levels remple Ok Gy ») I I I I
TIMING BUS
® 250 MHz max. OUtPUt Trigger In (6)————»]| GENERATOR ClockiSync 1.25 GHz 1.25 GHz 1.25 GHz 1.25 GHz
bandwidth BusA 16-BIT DIA 16-BIT DIA 16-BIT DIA 16-BIT DIA
e Clock i Symel > DIGITAL oo | [ Do DIGITAL
m 2 or4 GB of DDR3 SDRAM Syani n ClooiSyne | UPCONVERTER | UPCONVERTER UPCONVERTER | UPCONVERTER
uSync Bus A BusB
m PCIl Express (Gen. 1 & 2) o te Fe
. ate In|
interface up to x8 Syncn

VIRTEX-6 FPGA
LX240T or SX315T Option -105

Gigabit Serial /0
GIX  GTX

m Sample clock synchronization to
an external system reference

m Dual-or Quad pSync clock/
sync bus for multiboard
synchronization

m Optional user-configurable
gigabit serial interface

Sync Bus B
Y VeX0 I

VDS

From/To

PCle ) Other XMC
Module of

o Model 58671

v
DDR3
SDRAM
512 MB 512MB 64 MB

Memory Banks 1 & 2 Memory Banks 3 & 4

Block Diagram, Model 57671.
Model 58671 doubles all

m Optional LVDS connections cih Opon 104
to the Virtex-6 FPGA for resources except the i
custom 1/O PCle-to-PCle Switch and
provides 20 LVDS pairs i Gon Il

m Ruggedized and conduction-
cooled versions available

A
from the 2nd FPGA to VPX-P5 [vexrs |y [ vexer ) [ vexee |

VPX BACKPLANE | I |
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Models

57670 & 58670

4- or 8-Channel 1.25 GHz D/A with DUC and Virtex-6 FPGA -

6U OpenVPX

D/A Waveform Playback IP
Module

The factory-installed func-
tions in these models include
one or two sophisticated D/A
Waveform Playback IP modules.
Four or eight linked list con-
trollers support waveform
generation to the four or eight
D/ As from tables stored in
either on-board memory or off-
board host memory.

Data for Channel 1 and
Channel 2 are interleaved for
delivery to a dual channel D/A
device. For this reason, they
must share a common trigger/
gate, sample rate, interpolation
factor, and other parameters.
The same rules apply to Chan-
nel 3 and Channel 4, as well as
to the other four channels of
Model 58670.

Parameters including length
of waveform, waveform repeti-
tion, etc. can be programmed for
each channel.

Up to 64 or 128 individual
link entries for each D/A chan-
nel can be chained together to
create complex waveforms with
a minimum of programming.

PENTEIKC

» Digital Upconverter and D/A Stage

Two or four Texas Instruments DAC3484s
provide four or eight DUC (digital upcon-
verter) and D/ A channels. Each channel
accepts a baseband real or complex data
stream from the FPGA and provides that
input to the upconvert, interpolate and
D/ A stage.

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

If translation is disabled, each D/ A acts
as an interpolating 16-bit D/ A with output
sampling rates up to 1.25 GHz. In both
modes, the D/ A provides interpolation factors
of 2x, 4x, 8x and 16x. Analog output is through
four or eight front panel SSMC connectors.

Clocking and Synchronization

An internal timing bus provides all
required D/ A clocking. The bus includes a
clock, sync and a gate or trigger signal. An
on-board clock generator receives a sample
clock either from the front panel SSMC con-
nector or from an on-board programmable
VCXO (Voltage-Controlled Crystal Oscillator).
In this latter mode, the front panel SSMC
connector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.
Either clock source (front panel or VCXO)

can be used directly or can be divided by
2,4,8, or 16 to provide lower frequency
D/ A clocks.

A pair of front panel nSync connectors
allows multiple boards to be synchro-
nized. They accept CML inputs that drive
the board’s sync and trigger/gate signals.
The Pentek Model 9192 Cobalt Synchro-
nizer can drive multiple pSync connectors
enabling large, multichannel synchronous
configurations.

Memory Resources

The architecture of these models supports
four or eight independent memory banks
of DDR3 SDRAM. Each bank is 512 MB
deep and is an integral part of the board’s
DMA and waveform playback capabilities.
Waveform tables can be loaded into the
memories with playback managed by the
linked-list controllers.

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

PCI Express Interface

These models include an industry-
standard interface fully compliant with PCI
Express Gen. 1 and 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board. »

to to
6.1 bach1s2 6. biach3&4
TEST DATA DATA
SIGNAL INTERLEAVER INTERLEAVER
GENERATOR]
DATA DATA DATA DATA
UNPACKING UNPACKING UNPACKING UNPACKING
& FLOW & FLOW & FLOW & FLOW
CONTROL CONTROL CONTROL CONTROL
MUX MUX MUX MUX

MEMORY
CONTROL

MEMORY
CONTROL

o LINKED-LIST o LINKED-LIST
Mem | [T DMAENGINE Mem | T DMAENGINE

MEMORY
CONTROL

MEMORY
CONTROL

LINKED-LIST
DMAENGINE

to
Mem
Bank DIA

WAVEFORM
PLAYBACK
IP MODULE 4

10 LINKED-LIST

Mem DMAENGINE
Bank DIA

WAVEFORM

PLAYBACK
IP MODULE 3

—

Bank 1 DIA Bank DA
WAVEFORM WAVEFORM
PLAYBACK PLAYBACK
IP MODULE 1 IP MODULE 2
|
VIRTEX-6 FPGA DATAFLOW DETAIL

PCle INTERFACE

I D B

: (supports user installed IP)

lMemo lMemory lMemoryI Memory|
Bank 1] +Bank2| +Bank3| +Bank4
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Models

57670 & 58670

4- or 8-Channel 1.25 GHz D/A with DUC and Virtex-6 FPGA -

6U OpenVPX

Model 8264

The Model 8264 is a fully-
integrated development system
for Pentek Cobalt and Onyx
6U VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and
testing a development system
that ensures optimum perfor-
mance of Pentek boards.

95SPARK

Development Systems

Ordering Information

Model  Description

57670  4-Channel 1.25 GHz D/A
with Virtex-6 FPGA - 6U
VPX

58670  8-Channel 1.25 GHz D/A
with two Virtex-6 FPGAs
- 6U VPX

Options:

-002* -2 FPGA speed grade

-062 XC6VLX240T FPGA
-064 XC6VSX315T FPGA

-104 LVDS 1/O between the
FPGA and P3 connector,
Model 57670; P3 and P5
connectors, Model 58670

-105 Gigabit link between the
FPGA and P2 connector,
Model 57670; gigabit links
from each FPGA to P2
connector, Model 58670

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

-165* Two 512 MB DDR3

SDRAM Memory Banks
(Banks 3 and 4)

* These options are always required

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model  Description

8264 VPX Development System.
See 8264 Datasheet for
Options

PENTEIKC

» Specifications

Model 57670: 4-Channel DUC, 4-channel
D/A

Model 58670: 8-Channel DUC, 8-channel
D/A

D/A Converters (4 or8)
Type: TIDAC3484
Input Data Rate: 312.5 MHz max.
Output Bandwidth: 250 MHz max.
Output Sampling Rate: 1.25 GHz max.
with interpolation
Interpolation: 2x, 4x, 8x or 16x
Resolution: 16 bits

Front Panel Analog Signal Outputs (4 or 8)
Output Type: Transformer-coupled,
front panel female SSMC connectors
Full Scale Output: Programmable from
—20 dBm (0.063 Vp-p) to +4 dBm (1.0 Vp-p)
in 16 steps
Full Scale Output Programming;
1.0x(G+1) /16 Vp-p, where 4-bit integer
G=0to15

Clock Synthesizers (1 or 2)
Clock Source: Selectable from on-board
programmable VCXO or front panel
external clock
VCXO Frequency Ranges: 10 to 945 MHz,
970 to 1134 MHz and 1213 to 1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz
system reference, typically 10 MHz
Clock Dividers: External clock or
VCXO can be divided by 1, 2, 4, 8, or

Pentek, Inc.

One Park Way ¢ Upper Saddle River ¢ New Jersey 07458

16 for the D/ A clock
External Clocks (1 or 2)
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 500 MHz sample
clock or 5 or 10 MHz system reference
External Trigger Inputs (1 or 2)
Type: Front panel female SSMC connector
Function: Programmable functions
include: trigger, gate, sync and PPS
Timing Bus (1 or 2): 19-pin uSync bus
connector includes, clock, reset and
gate/trigger inputs and outputs, CML
Field Programmable Gate Arrays (1 or 2)
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XCo6VLX240T-2
or XC6VSX315T-2
Custom I/O
Option -104: Provides 20 LVDS pairs
between the FPGA and the VPX P3
connector, Model 57670; P3 and P5,
Model 58670
Option -105: Supports serial protocols
by providing a 4X gigabit link between
the FPGA and VPX P2, Model 57670; or
one 4X link from each FPGA to P2 and
an additional 4X link between the FPGAs,
Model 58670
Memory Banks (1 or 2)
Four or eight 512 MB DDR3 SDRAM
memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 or 2: x4 or x8
Environmental: Level L1 & L2 air-cooled;
Level L3 ruggedized, conduction-cooled
Size: 3.937 in. x6.717 in. (100 mm x 170.6 mm)

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com
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Models 72670,

73670 and 74670

4- or 8-Channel 1.25 GHz D/A

with DUC, Virtex-6 FPGA - cPCl

Model 74670 Model 73670

Features
m Complete radar and software
radio interface solution

m Supports Xilinx Virtex-6
LXT and SXT FPGAs

m Four or eight 1.25 GHz
16-bit D/As

m Four or eight digital
upconverters

m Programmable output levels

m 250 MHz max. output
bandwidth

m 2 or 4 GB of DDR3 SDRAM

m Sample clock synchronization to
an external system reference

m Dual-or Quad pSync clock/
sync bus for multiboard
synchronization

m Optional LVDS connections
to the Virtex-6 FPGA for
custom 1/0

PENTEIKC

General Information

Models 72670, 73670 and 74670 are
members of the Cobalt® family of high per-
formance CompactPCI boards based on
the Xilinx Virtex-6 FPGA. They consist of
one or two Model 71670 XMC modules
mounted on a cPCI carrier board.

Model 72670 is a 6U cPCI board while
the Model 73670 is a 3U cPCI board; both
are equipped with one Model 71670 XMC.
Model 74670 is a 6U cPCI board with two
XMC modules rather than one.

These models include four or eight D/ As,
four or eight DUCs, and four or eight banks
of memory.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The factory-installed functions in these
models include four or eightD/A waveform
playback IP modules, to support waveform
generation through the D/A converters. IP
modules for DDR3 SDRAM memories,

controllers for all data clocking and synchro-
nization functions, a test signal generator,
and a PCle interface complete the factory-
installed functions and enable these models
to operate as complete turnkey solutions,
without the need to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed func-
tions or use the GateFlow kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4SE slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 LVDS pairs
between the FPGA and the ]2 connector,
Model 73670; J3 connector, Model 72670;
J3 and J5 connectors, Model 74670. »

Block Diagram, Model 72670 RE Qut

Model 74670 doubles all resources
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512MB

Memory Banks 3 & 4

x4 PCle XMC Module of

Model 74670

DDR3
SDRAM
512MB
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FPGAIIO
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J3 PCI/PCI-X BUS
32/64-bit, 33/66 MHz
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Models 72670,

73670 and 74670

4- or 8-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - cPClI

D/A Waveform Playback IP
Module

The factory-installed func-
tions in these models include
one or two sophisticated D/A
Waveform Playback IP modules.
Four or eight linked list con-
trollers support waveform
generation to the four or eight
D/ As from tables stored in
either on-board memory or off-
board host memory.

Data for Channel 1 and
Channel 2 are interleaved for
delivery to a dual channel D/A
device. For this reason, they
must share a common trigger/
gate, sample rate, interpolation
factor, and other parameters.
The same rules apply to Chan-
nel 3 and Channel 4, as well as
to the other four channels of
Model 74670.

Parameters including length
of waveform, waveform repeti-
tion, etc. can be programmed for
each channel.

Up to 64 or 128 individual
link entries for each D/A chan-
nel can be chained together to
create complex waveforms with
a minimum of programming.

PENTEIKC

» Digital Upconverter and D/A Stage

Two or four Texas Instruments DAC3484s
provide four or eight DUC (digital upcon-
verter) and D/ A channels. Each channel
accepts a baseband real or complex data
stream from the FPGA and provides that
input to the upconvert, interpolate and
D/ A stage.

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

If translation is disabled, each D/ A acts
as an interpolating 16-bit D/ A with output
sampling rates up to 1.25 GHz. In both
modes, the D/ A provides interpolation factors
of 2x, 4x, 8x and 16x. Analog output is through
four front panel SSMC connectors.

Clocking and Synchronization

An internal timing bus provides all
required D/ A clocking. The bus includes a
clock, sync and a gate or trigger signal. An
on-board clock generator receives a sample
clock either from the front panel SSMC con-
nector or from an on-board programmable
VCXO (Voltage-Controlled Crystal Oscillator).
In this latter mode, the front panel SSMC
connector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.
Either clock source (front panel or VCXO)
can be used directly or can be divided by

2,4,8, or 16 to provide lower frequency
D/ A clocks.

A pair of front panel nSync connectors
allows multiple boards to be synchro-
nized. They accept CML inputs that drive
the board’s sync and trigger/gate signals.
The Pentek Models 7292, 7392 and 7492
or the 9192 Cobalt Synchronizers can
drive multiple nSync connectors enabling
large, multichannel synchronous configu-
rations.

Memory Resources

The architecture of these models supports
four or eight independent memory banks
of DDR3 SDRAM. Each bank is 512 MB
deep and is an integral part of the board’s
DMA and waveform playback capabilities.
Waveform tables can be loaded into the
memories with playback managed by the
linked list controllers.

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

PCI-X Interface

These models include an industry-stan-
dard interface fully compliant with PCI-X
bus specifications. The interface includes
multiple DMA controllers for efficient trans-
fers to and from the board. Data widths of
32 or 64 bits and data rates of 33 and 66 MHz
are supported. Model 73670: 32 bits only. »
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Models 72670,

73670 and 74670

4- or 8-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - cPClI

Ordering Information

Model
72670

73670

74670

Options:
-002*
-062
-064
-104

-155*

-165*

Description

4-Channel 1.25 GHz D/A
with Virtex-6 FPGA - 6U
cPCI

4-Channel 1.25 GHz D/A
with Virtex-6 FPGA - 3U
cPCl

8-Channel 1.25 GHz D/A
with Virtex-6 FPGA - 6U
cPCl

-2 FPGA speed grade
XC6VLX240T FPGA
XCBVSX315T FPGA

LVDS 1/0O between the
FPGA and J2 connector,
Model 73670; J3 connector,
Model 72670; J3 and J5
connectors, Model 74670
Two 512 MB DDR3
SDRAM Memory Banks
(Banks 1 and 2)

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

* These options are always required

PENTEIKC

» Specifications

Models 72670 and 73670: 4-Channel DUC,
4-channel D/A

Model 74670: 8-Channel DUC, 4-channel D/A

D/A Converters (4 or8)
Type: TIDAC3484
Input Data Rate: 312.5 MHz max.
Output Bandwidth: 250 MHz max.
Output Sampling Rate: 1.25 GHz max.
with interpolation
Interpolation: 2x, 4x, 8x or 16x
Resolution: 16 bits

Front Panel Analog Signal Outputs (4 or 8)
Output Type: Transformer-coupled,
front panel female SSMC connectors
Full Scale Output: Programmable from
—20 dBm (0.063 Vp-p) to +4 dBm (1.0 Vp-p)
in 16 steps
Full Scale Output Programming;
1.0x(G+1)/16 Vp-p, where 4-bit integer
G=0to15

Clock Synthesizers (1 or 2)
Clock Source: Selectable from on-board
programmable VCXO or front panel
external clock
VCXO Frequency Ranges: 10 to 945 MHz,
970 to 1134 MHz and 1213 to 1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz
system reference, typically 10 MHz
Clock Dividers: External clock or
VCXO can be divided by 1, 2, 4, 8, or
16 for the D/ A clock

Pentek, Inc. One Park Way ¢ Upper Saddle River # New Jersey 07458

External Clocks (1 or 2)
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 500 MHz sample
clock or 5 or 10 MHz system reference
External Trigger Inputs (1 or 2)
Type: Front panel female SSMC connector
Function: Programmable functions
include: trigger, gate, sync and PPS
Timing Bus (1 or 2): 19-pin uSync bus
connector includes, clock, reset and
gate/trigger inputs and outputs, CML
Field Programmable Gate Arrays (1 or 2)
Standard: Xilinx Virtex-6 XC6VLX130T-2
Optional: Xilinx Virtex-6 XC6VLX240T-2
or XC6VSX315T-2
Custom I/O
Option -104: Provides 20 LVDS pairs
between the FPGA and the ]2 connector,
Model 73670; J3 connector, Model 72670;
J3 and J5 connectors, Model 74670
Memory Banks (1 or 2)
Four or eight 512 MB DDR3 SDRAM
memory banks, 400 MHz DDR
PCI-X Interface
PCI-X Bus: 32 or 64 bits at 33 or 66 MHz
Model 73670: 32 bits only
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Standard 6U or 3U cPCI board
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Model 56670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - AMC

Features
m Complete radar and software
radio interface solution

m Supports Xilinx Virtex-6
LXT and SXT FPGAs

Four 1.25 GHz 16-bit D/As

Four digital upconverters

Programmable output levels

250 MHz max. output

bandwidth

2 GB of DDR3 SDRAM

m Sample clock synchronization to
an external system reference

m Dual-puSync clock/sync bus
for multimodule synchronization

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

= AMC.1 compliant

m |PMI 2.0 compliant MMC
(Module Management
Controller)

m Optional front panel LVDS

connections to the Virtex-6

FPGA for custom /O

PENTEIKC

General Information

Model 56670 is a member of the Cobalt®
family of high-performance AMC modules
based on the Xilinx Virtex-6 FPGA. This
4-channel, high-speed data converter is
suitable for connection to transmit HF or IF
ports of a communications or radar system.
Its built-in data playback features offer an
ideal turnkey solution for demanding
transmit applications.

It includes four D/ As, four digital
upconverters and four banks of memory.
In addition to supporting PCI Express Gen. 2
as a native interface, the Model 56670
includes a front panel general-purpose
connector for application-specific I/O.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as
an intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The 56670 factory-installed functions include
four D/ A waveform playback IP modules,
to support waveform generation through
the D/A converters. IP modules for DDR3

SDRAM memories, a controller for all
data clocking and synchronization functions,
a test signal generator, and a PCle interface
complete the factory-installed functions
and enable the 56670 to operate as a com-
plete turnkey solution, without the need
to develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed func-
tions or use the GateFlow kit to completely
replace the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 installs a front panel connec-
tor with 20 pairs of LVDS connections to
the FPGA for custom I/O. »
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Model 56670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - AMC

D/A Waveform Playback IP
Module

The Model 56670 factory-
installed functions include a
sophisticated D/ A Waveform
Playback IP module. Four
linked list controllers support
waveform generation to the
four D/ As from tables stored in
either on-board memory or off-
board host memory.

Data for Channel 1 and
Channel 2 are interleaved for
delivery to a dual channel D/A
device. For this reason, they
must share a common trigger/
gate, sample rate, interpolation
factor, and other parameters.
The same rules apply to Chan-
nel 3 and Channel 4.
Parameters including length of
waveform, waveform repetition,
etc. can be programmed for each
channel.

Up to 64 individual link
entries for each D/A channel
can be chained together to cre-
ate complex waveforms with a
minimum of programming,

PENTEIKC

» Digital Upconverter and D/A Stage

Two Texas Instruments DAC3484s pro-
vide four DUC (digital upconverter) and
D/ A channels. Each channel accepts a base-
band real or complex data stream from the
FPGA and provides that input to the
upconvert, interpolate and D/ A stage.

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

If translation is disabled, each D/ A acts
as an interpolating 16-bit D/ A with output
sampling rates up to 1.25 GHz. In both
modes, the D/ A provides interpolation factors
of 2x, 4x, 8x and 16x. Analog output is through
four front panel SSMC connectors.

Clocking and Synchronization

An internal timing bus provides all
required D/ A clocking. The bus includes a
clock, sync and a gate or trigger signal. An
on-board clock generator receives a sample
clock either from the front panel SSMC con-
nector or from an on-board programmable
VCXO (Voltage-Controlled Crystal Oscillator).
In this latter mode, the front panel SSMC
connector can be used to provide a 10 MHz
reference clock to phase-lock the VCXO.
Either clock source (front panel or VCXO)
can be used directly or can be divided by

2,4,8, or 16 to provide lower frequency
D/ A clocks.

A pair of front panel nSync connectors
allows multiple boards to be synchro-
nized. They accept CML inputs that drive
the board’s sync and trigger/gate signals.
The Pentek Models 5692 or 9192 Cobalt
Synchronizers can drive multiple 56670
pSync connectors enabling large, multi-
channel synchronous configurations.

Memory Resources

The 56670 architecture supports four
independent memory banks of DDR3
SDRAM. Each bank is 512 MB deep and is
an integral part of the module’s DMA and
waveform playback capabilities. Waveform
tables can be loaded into the memories
with playback managed by the linked list
controllers.

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

AMC Interface

The Model 56670 complies with the
AMC.1 specification by providing an x8
PCle connection to AdvancedTCA carriers
or uTCA chassis. Module management is
provided by an IPMI 2.0 MMC (Module
Management Controller). »

to to
6.4 biach1a2 6.1 piach3 4
TEST DATA DATA
SIGNAL INTERLEAVER INTERLEAVER
GENERATOR!
DATA DATA DATA DATA
UNPACKING UNPACKING UNPACKING UNPACKING
& FLOW & FLOW & FLOW & FLOW
CONTROL CONTROL CONTROL CONTROL
MUX MUX MUX MUX

MEMORY MEMORY
CONTROL CONTROL

0 LINKED-LIST T
Mem | [T"| DMAENGINE Mem

Bank 1 DIA Bank
WAVEFORM
PLAYBACK
IP MODULE 1

WAVEFORM
PLAYBACK
IP MODULE 2

LINKED-LIST
DMA ENGINE

|

MEMORY
CONTROL

to
Mem
Bank

MEMORY
CONTROL

o LINKED-LIST
Mem | [T"| DMAENGINE

Bank DIA
WAVEFORM
PLAYBACK

IP MODULE 4

LINKED-LIST
DMAENGINE

WAVEFORM
PLAYBACK
IP MODULE 3

—

VIRTEX-6 FPGA DATAFLOW DETAIL

PCle INTERFACE

[ [ t] 1

(supports user installed IP)

T

A

lMemory‘ lMemory lMemory‘ lMemory
Bank 11 +Bank2| vBank3| +Bank4

Pentek, Inc. One Park Way ¢ Upper Saddle River # New Jersey 07458

8X 40
FPGA
PCle 3 GPIO

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com

www.pentek.com



Model 56670

4-Channel 1.25 GHz D/A with DUC, Virtex-6 FPGA - AMC

Ordering Information

Model
56670

Options:
-002*
-062
-064
-104

-155*

-165*

Description

4-Channel 1.25 GHz D/A
with Virtex-6 FPGA - AMC

-2 FPGA speed grade
XC6VLX240T FPGA
XCBVSX315T FPGA
LVDS FPGA 1/O through
front panel connector
Two 512 MB DDR3
SDRAM Memory Banks
(Banks 1 and 2)

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

* These options are always required

Contact Pentek for availability
of rugged and conduction-cooled

versions

PENTEIKC

» PCI Express Interface

The Model 56670 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.

Specifications

D/A Converters
Type: TI DAC3484
Input Data Rate: 312.5 MHz max.
Output Bandwidth: 250 MHz max.
Output Sampling Rate: 1.25 GHz max.
with interpolation
Interpolation: 2x, 4x, 8x or 16x
Resolution: 16 bits

Front Panel Analog Signal Outputs
Quantity: Four D/ A outputs
Output Type: Transformer-coupled,
front panel female SSMC connectors
Full Scale Output: Programmable from
—20 dBm (0.063 Vp-p) to +4 dBm (1.0 Vp-p)
in 16 steps
Full Scale Output Programming;
1.0x(G+1) /16 Vp-p, where 4-bit integer
G=0to15

Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO or front panel
external clock
VCXO Frequency Ranges: 10 to 945 MHz,
970 to 1134 MHz and 1213 to 1417 MHz
Synchronization: VCXO can be phase-
locked to an external 4 to 200 MHz
system reference, typically 10 MHz
Clock Dividers: External clock or
VCXO can be divided by 1, 2, 4, 8, or
16 for the D/ A clock

Pentek, Inc. One Park Way ¢ Upper Saddle River # New Jersey 07458

External Clock
Type: Front panel female SSMC connector,
sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 500 MHz sample
clock or 5 or 10 MHz system reference
External Trigger Input
Type: Front panel female SSMC connector
Function: Programmable functions
include: trigger, gate, sync and PPS
Timing Bus: 19-pin uSync bus connector
includes, clock, reset and gate/trigger
inputs and outputs, CML
Field Programmable Gate Array
Standard: Xilinx Virtex-6
XC6VLX130T-2
Optional: Xilinx Virtex-6
XC6VLX240T-2 or XC6VSX315T-2
Custom I/O
Option -104: Installs a front panel connec-
tor with 20 LVDS pairs to the FPGA
Memory: Four 512 MB DDR3 SDRAM
memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 or Gen 2:
x4 or x8;
AMC Interface
Type: AMC.1
Module Management: IPMI Version 2.0
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Single-width, full-height AMC mod-
ule,2.89 in. x7.11 in.
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Model 71690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - XMC

Features

Accepts RF signals from
925 MHz to 2175 MHz
Programmable LNA boosts
LNB (low-noise block)
antenna signal levels with
up to 60 dB gain
Programmable analog
downconverter provides

I + Q baseband signals with
bandwidths ranging from

4 to 40 MHz

Two 200 MHz 16-bit A/Ds
digitize the | + Q signals
synchronously

Supports Xilinx Virtex-6 LXT
and SXT FPGAs

2 GB of DDR3 SDRAM or
32 MB of QDRI+ SRAM
Sample clock synchronization
to an external system reference
PCI Express (Gen. 1 & 2)
interface, up to x8
Clock/sync bus for multimodule
synchronization

VITA 42.0 XMC compatible
with switched fabric interfaces
Optional user-configurable
gigabit serial interface
Optional LVDS connections
to the Virtex-6 FPGA for
custom I/O

PENTEIKC

General Information

Model 71690 is a member of the Cobalt”
family of high performance XMC modules
based on the Xilinx Virtex-6 FPGA. A 2-Chan-
nel high-speed data converter, it is suitable
for connection directly to the RF port 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.

Itincludes an L-Band RF tuner, two A /Ds
and four banks of memory. In addition to
supporting PCI Express Gen. 2 as a native
interface, the Model 71690 includes general
purpose and gigabit serial connectors for
application-specificI/O.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The 71690 factory-installed functions include
two A/Dacquisition IP modules.

IP modules for either DDR3 or QDRII+
memories, a controller for all data clocking
and synchronization functions, a test signal

generator, and a PCle interface complete the
factory-installed functions and enable the
71690 to operate as a complete turnkey
solution without the need to develop any
FPGATIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own IP
with the Pentek factory-installed functions or
use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 installs the P14 PMC connec-
tor with 20 pairs of LVDS connections to
the FPGA for custom I/O.

Option -105 installs the P16 XMC connec-
tor with one 8X or two 4X gigabit links to
the FPGA to support serial protocols. »
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Model 71690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - XMC

A/D Acquisition IP Modules

The 71690 features two A/D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from either of the two A /Ds or
a test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» RF Tuner Stage

A front panel SSMC connector accepts
L-Band signals between 925 MHz and
2175 MHz from an antenna LNB (low noise
block). A Maxim MAX2112 tuner directly
converts these L-Band signals to baseband
using a broadband I/Q downconverter.

The device includes an RF variable-gain
LNA (low noise amplifier), a PLL (phase-
locked loop) synthesized local oscillator,
quadrature (I + Q) downconverting mixers,
baseband lowpass filters with program-
mable cutoff frequency, and variable-gain
baseband amplifiers.

The fractional-N PLL synthesizer locks
its VCO to the timing generator output, or
to an external reference input between 12
and 30 MHz. Together, the baseband amplifi-
ers and the RF LNA offer a programmable
linear gain range of 60 dB.

An integrated lowpass filter with vari-
able bandwidth provides bandwidths
ranging from 4 to 40 MHz, programmable
with 8 bits of resolution.

A/D Converter Stage

The analog baseband I and Q analog
tuner outputs are then applied to two
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 rout-
ing to other module resources.

A/D Clocking and Synchronization

An internal timing generator provides
all timing, gating, triggering and synchro-
nization functions required by the A/D
converters. It also serves as an optional
source for the L-Band tuner reference.

The front panel SSMC clock input can
be used directly as the A /D sample clock.
In an alternate mode, the sample clock
can be sourced from an on-board program-
mable VCXO (voltage-controlled crystal
oscillator). In this mode, the front panel SSMC
clock input connector accepts a 10 MHz ref-
erence signal for synchronizing the VCXO
using a PLL.

The timing generator uses a front panel
LVPECL 26-pin clock/sync connector for
one clock, two sync, and two gate/trigger
signals. In the slave mode, it accepts LVPECL
inputs that drive the clock, sync and gate/
trigger signals within the module. In the
master mode, the LVPECL bus drives out-
put timing signals to synchronize multiple
slave modules, supporting synchronous
sampling and sync functions across all
connected modules.

Memory Resources

The 71690 architecture supports up to
four independent memory banks which
can be configured with all QDRII+ SRAM,
all DDR3 SDRAM, or as combination of
two banks of each type of memory. »
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Model 71690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - XMC

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards (Mod-
els 78xxx). It was created to save
engineers and system integrators
the time and expense associated
with building and testing a devel-
opment system that ensures
optimum performance of
Pentek boards.

Ordering Information

Model
71690

Options:
-062
-064
-104

-105

-150

-160

-155

-165

Description

L-Band RF Tuner with
2-Channel 200 MHz A/D
and Virtex-6 FPGA - XMC

XC6VLX240T FPGA
XC6VSX315T FPGA
LVDS FPGA 1/O through
P14 connector

Gigabit serial FPGA 1/0
through P16 connector
Two 8 MB QDRII+ SRAM
Memory Banks (Banks 1
and 2)

Two 8 MB QDRII+ SRAM
Memory Banks

(Banks 3 and 4)

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

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

Contact Pentek for availability
of rugged and conduction-cooled

versions
Model  Description
8266 PC Development System
See 8266 Datasheet for
Options

» 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,.
The factory-installed A /D acquisition
modules use memory banks 1 & 2. Banks 3
& 4 can be optionally installed to support
custom user-installed IP within the FPGA .

XMC Interface

The Model 71690 complies with the
VITA 42.0 XMC specification. Two connec-
tors each provide dual 4X links or a single
8X link with up to a 6 GHz bit clock. With
dual XMC connectors, the 71690 supports
x8 PCle 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 71690 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers
for efficient transfers to and from the
module.

Specifications

Front Panel Analog Signal Input
Connector: Front panel female SSMC
Impedance: 50 ohms

L-Band Tuner
Type: Maxim MAX2112
Input Frequency Range: 925 MHz to
2175 MHz
Monolithic VCO Phase Noise:
-97 dBc/Hz at 10 kHz
Fractional-N PLL Synthesizer:
freq, ., = (N.F) x freq,,,
where integer N =19 to 251 and
fractional F is a 20-bit binary value
PLL Reference (freq,,): Front panel
SSMC connector or on-board 27 MHz
crystal (Option -100), 12 to 30 MHz
LNA Gain: 0 to 65 dB, controlled by a
programmable 12-bit D/A converter*
Baseband Amplifier Gain: 0 to 15 dB,
in 1 dB steps*
*Usable Full-Scale Input Range: -50 dBm
to +10 dBm
Baseband Low Pass Filter: Cutoff fre-
quency programmable from 4 to 40 MHz
with 8-bit resolution
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A/D Converters
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Resolution: 16 bits
Sample Clock Sources: On-board timing
generator /synthesizer
A/D Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, for the
A/D clock
Timing Generator External Clock Input
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 200 MHz (up to
800 MHz when Timing Generator divider
is enabled) or PLL system reference
Timing Generator Bus: 26-pin front panel
connector LVPECL bus includes, clock/
sync/gate/PPS inputs and outputs;
TTL signal for gate/trigger and sync/
PPS inputs
External Trigger Input
Quantity: 2
Type: Front panel female SSMC connec-
tor, LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T
Optional: Xilinx Virtex-6 XC6VLX240T,
or XC6VSX315T
Custom I/O
Option -104: Installs the PMC P14 con-
nector with 20 LVDS pairs to the FPGA
Option -105: Installs the XMC P16 con-
nector configurable as one 8X or two 4X
gigabit serial links to the FPGA
Memory
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 x4 or x8;
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 XMC module, 2.91 in. x 5.87 in.
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Model 78690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - x8 PCle

Features

Accepts RF signals from
925 MHz to 2175 MHz

Programmable LNA boosts
LNB (low-noise block)
antenna signal levels with
up to 60 dB gain
Programmable analog
downconverter provides

I + Q baseband signals with
bandwidths ranging from

4 to 40 MHz

Two 200 MHz 16-bit A/Ds

Supports Xilinx Virtex-6 LXT
and SXT FPGAs

2 GB of DDR3 SDRAM or
32 MB of QDRI+ SRAM
Sample clock synchronization
to an external system
reference

PCI Express (Gen. 1 & 2)
interface, up to x8
Clock/sync bus for multiboard
synchronization

Optional user-configurable
gigabit serial interface
Optional LVDS connections
to the Virtex-6 FPGA for
custom I/O

PENTEIKC

General Information

Model 78690 is a member of the Cobalt®
family of high performance PCle boards
based on the Xilinx Virtex-6 FPGA. A 2-Chan-
nel high-speed data converter, it is suitable
for connection directly to the RF port of a
communications or radar system. Its built-in
data capture features offer an ideal turnkey
solution.

It includes an L-Band RF tuner, two A/Ds
and four banks of memory. In addition to
supporting PCI Express Gen. 2 as a native
interface, the Model 78690 includes optional
general-purpose and gigabit serial connec-
tors for application-specific I/O protocols.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The 78690 factory-installed functions include
two A/Dacquisition IP modules.

IP modules for either DDR3 or QDRII+
memories, a controller for all data clocking
and synchronization functions, a test signal
generator, and a PCle interface complete the
factory-installed functions and enable the

78690 to operate as a complete turnkey
solution without the need to develop any
FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own IP
with the Pentek factory-installed functions or
use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 connects 20 pairs of LVDS
signals from the FPGA on PMC P14 to a
68-pin DIL ribbon-cable header on the PCle
board for custom I/O.

Option -105 connects two 4X gigabit
serial links from the FPGA on XMC P16 to
two 4X gigabit serial connectors along the
top edge of the PCle board. »
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Model 78690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - x8 PCle

A/D Acquisition IP Modules

The 78690 features two A/D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from either of the two A /Ds or
a test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» RF Tuner Stage

A front panel SSMC connector accepts
L-Band signals between 925 MHz and
2175 MHz from an antenna LNB (low noise
block). A Maxim MAX2112 tuner directly
converts these L-Band signals to baseband
using a broadband I/Q downconverter.

The device includes an RF variable-gain
LNA (low noise amplifier), a PLL (phase-
locked loop) synthesized local oscillator,
quadrature (I + Q) downconverting mixers,
baseband lowpass filters with program-
mable cutoff frequency, and variable-gain
baseband amplifiers.

The fractional-N PLL synthesizer locks
its VCO to the timing generator output, or
to an external reference input between 12
and 30 MHz. Together, the baseband amplifi-
ers and the RF LNA offer a programmable
linear gain range of 60 dB.

An integrated lowpass filter with vari-
able bandwidth provides bandwidths
ranging from 4 to 40 MHz, programmable
with 8 bits of resolution.

A/D Converter Stage

The analog baseband I and Q analog
tuner outputs are then applied to two
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 rout-
ing to other board resources.

A/D Clocking and Synchronization

An internal timing generator provides
all timing, gating, triggering and synchro-
nization functions required by the A/D
converters. It also serves as an optional
source for the L-Band tuner reference.

The front panel SSMC clock input can
be used directly as the A /D sample clock.
In an alternate mode, the sample clock
can be sourced from an on-board program-
mable VCXO (voltage-controlled crystal
oscillator). In this mode, the front panel SSMC
clock input connector accepts a 10 MHz ref-
erence signal for synchronizing the VCXO
using a PLL.

The timing generator uses a front panel
LVPECL 26-pin clock/sync connector for
one clock, two sync, and two gate/trigger
signals. In the slave mode, it accepts LVPECL
inputs that drive the clock, sync and gate/
trigger signals within the board. In the
master mode, the LVPECL bus drives out-
put timing signals to synchronize multiple
slave boards, supporting synchronous
sampling and sync functions across all
connected boards.

Memory Resources

The 78690 architecture supports up to
four independent memory banks which
can be configured with all QDRII+ SRAM,
all DDR3 SDRAM, or as combination of
two banks of each type of memory. »
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Model 78690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - x8 PCle

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards. It was
created to save engineers and
system integrators the time and
expense associated with building
and testing a development system
that ensures optimum perfor-
mance of Pentek boards.

Ordering Information

Model  Description

78690 L-Band RF Tuner with
2-Channel 200 MHz A/D
and Virtex-6 FPGA - PCle

Options:

-062 XC6VLX240T FPGA
-064 XC6VSX315T FPGA

-104 LVDS FPGA 1/O through
68-pin ribbon cable
connector

-105 Gigabit serial FPGA 1/0
through two 4X top edge
connectors

-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)

Model  Description

8266 PC Development System
See 8266 Datasheet for
Options

» 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,.
The factory-installed A /D Acquisition
Modules use memory banks 1 & 2. Banks 3
& 4 can be optionally installed to support
custom user-installed IP within the FPGA .

PCI Express Interface

The Model 78690 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x8, the interface
includes multiple DMA controllers for
efficient transfers to and from the board.

Specifications

Front Panel Analog Signal Input
Connector: Front panel female SSMC
Impedance: 50 ohms

L-Band Tuner
Type: Maxim MAX2112
Input Frequency Range: 925 MHz to
2175 MHz
Monolithic VCO Phase Noise:

-97 dBc/Hz at 10 kHz

Fractional-N PLL Synthesizer:

freq, ., = (N.F) x freq,,,

where integer N =19 to 251 and
fractional F is a 20-bit binary value

PLL Reference (freq,,): Front panel
SSMC connector or on-board 27 MHz
crystal (Option -100), 12 to 30 MHz
LNA Gain: 0 to 65 dB, controlled by a
programmable 12-bit D/A converter*
Baseband Amplifier Gain: 0 to 15 dB,
in 1 dB steps*

*Usable Full-Scale Input Range: -50 dBm
to +10 dBm

Baseband Low Pass Filter: Cutoff fre-
quency programmable from 4 to 40 MHz
with 8-bit resolution

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

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

Sample Clock Sources: On-board timing
generator /synthesizer
A/D Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, for the
A/D clock
Timing Generator External Clock Input
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 200 MHz (up to
800 MHz when Timing Generator divider
is enabled) or PLL system reference
Timing Generator Bus: 26-pin front panel
connector LVPECL bus includes, clock/
sync/gate/PPS inputs and outputs;
TTL signal for gate/trigger and sync/
PPS inputs
External Trigger Input
Quantity: 2
Type: Front panel female SSMC connec-
tor, LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T
Optional: Xilinx Virtex-6 XC6VLX240T
or XC6VSX315T
Custom I/O
Option -104: Connects 20 pairs of LVDS
signals from the FPGA on PMC P14 to
a 68-pin DIL ribbon-cable header on the
PCle board for custom I/0O.
Option -105: Connects two 4X gigabit
serial links from the FPGA on XMC P16
to two 4X gigabit serial connectors
along the top edge of the PCle board
Memory
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 x4 or x8;
Gen. 2 x4
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Half-length PCle card, 4.38 in. x 7.13 in.
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Model 53690

Model 53690 COTS (left)
and rugged version

Features

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - 3U VPX

General Information

Model 53690 is a member of the Cobalt®
family of high performance 3U VPX boards
based on the Xilinx Virtex-6 FPGA. A 2-Chan-
nel high-speed data converter, it is suitable
for connection directly to the RF port 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 53690 includes an L-Band
RF tuner, two A /Ds and four banks of
memory. It features built-in support for PCI
Express over the 3U VPX backplane.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally

factory-installed functions and enable the
53690 to operate as a complete turnkey
solution without the need to develop any
FPGAIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own IP
with the Pentek factory-installed functions or
use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization of the signals between transmission
and reception. For applications not requiring
large DSP resources, one of the lower-cost
LXT FPGAs can be installed.

m Accepts RF signals from matched to the board’s analog interfaces.

925 MHz to 2175 MHz The 53690 factory-installed functions include Option -104 provides 20 pairs of LVDS
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Model 53690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - 3U VPX

A/D Acquisition IP Modules

The 53690 features two A/D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from either of the two A /Ds or
a test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» RF Tuner Stage

A front panel SSMC connector accepts
L-Band signals between 925 MHz and
2175 MHz from an antenna LNB (low noise
block). A Maxim MAX2112 tuner directly
converts these L-Band signals to baseband
using a broadband I/Q downconverter.

The device includes an RF variable-gain
LNA (low noise amplifier), a PLL (phase-
locked loop) synthesized local oscillator,
quadrature (I + Q) downconverting mixers,
baseband lowpass filters with program-
mable cutoff frequency, and variable-gain
baseband amplifiers.

The fractional-N PLL synthesizer locks
its VCO to the timing generator output, or
to an external reference input between 12
and 30 MHz. Together, the baseband amplifi-
ers and the RF LNA offer a programmable
linear gain range of 60 dB.

An integrated lowpass filter with vari-
able bandwidth provides bandwidths
ranging from 4 to 40 MHz, programmable
with 8 bits of resolution.

A/D Converter Stage

The analog baseband I and Q analog
tuner outputs are then applied to two
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 rout-
ing to other board resources.

A/D Clocking and Synchronization

An internal timing generator provides
all timing, gating, triggering and synchro-

from
AD ()

nization functions required by the A/D
converters. It also serves as an optional
source for the L-Band tuner reference.

The front panel SSMC clock input can
be used directly as the A /D sample clock.
In an alternate mode, the sample clock
can be sourced from an on-board program-
mable VCXO (voltage-controlled crystal
oscillator). In this mode, the front panel SSMC
clock input connector accepts a 10 MHz ref-
erence signal for synchronizing the VCXO
using a PLL.

The timing generator uses a front panel
LVPECL26-pin clock/sync connector for
one clock, two sync, and two gate/trigger
signals. In the slave mode, it accepts LVPECL
inputs that drive the clock, sync and gate/
trigger signals within the board. In the
master mode, the LVPECL bus drives out-
put timing signals to synchronize multiple
slave boards, supporting synchronous
sampling and sync functions across all
connected boards.

Memory Resources

The 53690 architecture supports up to
four independent memory banks which
can be configured with all QDRII+ SRAM,
all 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 board’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. »
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Model 53690

PCI Express Interface
The Model 53690 includes an

industry standard interface fully

compliant with PCI Express
Gen. 1 & 2 bus specifications.
Supporting PCle links up to x8,
the interface includes multiple
DMA controllers for efficient
transfers to and from the board

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobalt and

Onyx VPX boards. It was created

to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information

Model
53690

Options:
-062
-064
-104

-105

-150

-160

-155

-165

Description

L-Band RF Tuner with
2-Channel 200 MHz A/D
and Virtex-6 FPGA - 3U
VPX

XC6VLX240T FPGA
XC6VSX315T FPGA

LVDS FPGA I/O to VPX
P2

Gigabit serial FPGA 1/0
to VPX P1

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

Two 8 MB QDRI+
SRAM Memory Banks
(Banks 3 and 4)

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

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

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - 3U VPX

Contact Pentek for availability

of rugged and conduction-cooled

versions
Model  Description
8267 VPX Development System.

PENTEIKC

See 8267 Datasheet for
Options

» Built-in memory functions include mul-
tichannel A /D data capture, tagging and
streaming. The factory-installed A /D Acqui-
sition Modules use memory banks 1 & 2.
Banks 3 & 4 can be optionally installed to
support custom user IP within the FPGA.

Fabric-Transparent Crossbar Switch

The 53690 features a unique high-speed
switching configuration. A fabric-transparent
crossbar switch bridges numerous interfaces
and components on the board using giga-
bit serial data paths with no latency.

Programmable signal input equalization
and output pre-emphasis settings enable
optimization. Data paths can be selected as
single (1X) lanes, or groups of four lanes (4X).

Specifications

Front Panel Analog Signal Input
Connector: Front panel female SSMC
Impedance: 50 ohms

L-Band Tuner
Type: Maxim MAX2112
Input Frequency Range: 925 MHz to
2175 MHz
Monolithic VCO Phase Noise:
-97 dBc/Hz at 10 kHz
Fractional-N PLL Synthesizer:
freq,, = (N.F) x freqg,,
where integer N =19 to 251 and
fractional F is a 20-bit binary value
PLL Reference (freq,,,): Front panel
SSMC connector or on-board 27 MHz
crystal (Option -100), 12 to 30 MHz
LNA Gain: 0 to 65 dB, controlled by a
programmable 12-bit D/A converter*
Baseband Amplifier Gain: 0 to 15 dB,
in 1 dB steps*
*Usable Full-Scale Input Range: -50 dBm
to +10 dBm
Baseband Low Pass Filter: Cutoff fre-
quency programmable from 4 to 40 MHz
with 8-bit resolution

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

Sample Clock Sources: On-board timing
generator /synthesizer

A/D Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, for the
A/D clock
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Timing Generator External Clock Input
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 200 MHz (up to
800 MHz when Timing Generator divider
is enabled) or PLL system reference

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

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

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

Custom I/O
Option -104: Provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O
Option -105: Provides one 8X or two 4X
gigabit links between the FPGA and the
VPXP1 connector for serial protocols

Memory
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR

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

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

Size: 3.937 in. x6.717 in. (100 mm x 170.6 mm)

VPX Families

Pentek offers two families of 3U VPX
products: the 53xxx and the 52xxx. For more
information on a 52xxx product, please
refer to the product datasheet. The table below
provides a comparison of their main features.

VPX Family Comparison

Form Factor 3U VPX
# of XMCs One XMC
Crossbar Switch No Yes
PCle path VPX P1 VPX P1 or P2
PCle width x4 x8

Option -104 path 20 pairs on VPX P2

Two x4 or one x8 Two x4 or one x8

Option -105 path

on VPX P1 on VPX P1 or P2
Lowest Power Yes No
Lowest Price Yes No
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Model 52690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - 3U VPX

General Information

Model 52690 is a member of the Cobalt®
family of high performance 3U VPX boards
based on the Xilinx Virtex-6 FPGA. A 2-Chan-
nel high-speed data converter, it is suitable
for connection directly to the RF port 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 52690 includes an L-Band
RF tuner, two A /Ds and four banks of
memory. It features built-in support for PCI
Express over the 3U VPX backplane.

The Cobalt Architecture

factory-installed functions and enable the
52690 to operate as a complete turnkey
solution without the need to develop any
FPGATIP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own IP
with the Pentek factory-installed functions or
use the GateFlow kit to completely replace
the Pentek IP with their own.

Model 52690 COTS (left) The Pentek Cobalt Architecture features Xilinx Virtex-6 FPGA
and rugged version a Virtex-6 FPGA. All of the board’s data and The Virtex-6 FPGA site can be populated
control paths are accessible by the FPGA, with a variety of different FPGAs to match
enabling factory-installed functions including the specific requirements of the processing
data multiplexing, channel selection, data task. Supported FPGAs include: LX130T,
packing, gating, triggering and memory LX240T, or SX315T. The SXT part features
control. The Cobalt Architecture organizes 1344 DSPA48E slices and is ideal for modula-
the FPGA as a container for data processing tion/demodulation, encoding/decoding,
applications where each function exists as an encryption/decryption, and channel-
intellectual property (IP) module. ization of the signals between transmission
Each member of the Cobalt family is deliv- and reception. For applications not requiring
Features ered with factory-installed applications ideally large DSP resources, one of the lower-cost

LXT FPGAs can be installed.

m Accepts RF signals from matched to the board’s analog interfaces.
925 MHz to 2175 MHz The 52690 factory-installed functions include Option -104 provides 20 pairs of LVDS
m Programmable LNA boosts two A/Dacquisition IP modules. connections between the FPGA and the
LNB antenna signal levels IP modules for either DDR3 or QDRII+ VPX P2 connector for custom I/0.
with up to 60 dB gain memories, a controller for all data clocking Option -105 provides dual 4X gigabit
m Programmable analog and synchronization funcﬁons, a test signal links between the FPGA and the VPX P1
downconverter provides generator, and a PCle interface complete the connector to support serial protocols. »
I + Q baseband signals with
bandwidths ranging from
4 to 40 MHz Ref R (Rel
m Two 200 MHz 16-bit A/Ds (f'" (?'n (T)Om
m Supports Xilinx Virtex-6 LXT e 12817
and SXT FPGAs - =
® 2 GB of DDR3 SDRAM or Refoonts o n O———] . J(J L
32 MB of QDRI+ SRAM TG SN ! o
m Sample clock synchronization Trgger2 (S————#y CENERATOR AID Clodk/Syno N Al | S A s
to an external system reference G i Carmps |
m Clock/sync bus for multiboard Sample Ok J - - ,
synchronization e
m Optional LVDS connections Sync/ PEGA
to tTe Vilr/th-G FPGA for Symp:;?ng Bus \LXOI LX13(\)/'II',RE)I(52X4-§TF;GS/-)\(315T
custom
m 3U VPX form factor provides = —

a compact, rugged platform

. 4

40 (> 4x 14X

i 2 1
QDRI+ QDRI+ QDRI+

3 ) !I]DRII:- Confi
m Compati blg with _several VITA T T TN ;g*\,gg'
standards including:

VITA-46, VITA-48 and

QDRI+ option 150
DDR3 option 155

QDRI+ option 160

DDR3 option 165 Option -104

Option -105

FPGA Gigabit
VITA-65 (OpenVPX™ DDR3 DDR3 DDR3 DDR3 110 Sera 10
e SDRAM || | SDRAM SDRAM || | SDRAM x4
System Specification) 512M8 || | 512M8 512M8 || | 512M8 PCle
® Ruggedized and conducton- emoyBans 182 NermonBanks 384 s u Y !

cooled versions available V/PX BAGKPLANE | |
I
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Model 52690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - 3U VPX

A/D Acquisition IP Modules

The 52690 features two A/D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from either of the two A /Ds or
a test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» RF Tuner Stage

A front panel SSMC connector accepts
L-Band signals between 925 MHz and
2175 MHz from an antenna LNB (low noise
block). A Maxim MAX2112 tuner directly
converts these L-Band signals to baseband
using a broadband I/Q downconverter.

The device includes an RF variable-gain
LNA (low noise amplifier), a PLL (phase-
locked loop) synthesized local oscillator,
quadrature (I + Q) downconverting mixers,
baseband lowpass filters with program-
mable cutoff frequency, and variable-gain
baseband amplifiers.

The fractional-N PLL synthesizer locks
its VCO to the timing generator output, or
to an external reference input between 12
and 30 MHz. Together, the baseband amplifi-
ers and the RF LNA offer a programmable
linear gain range of 60 dB.

An integrated lowpass filter with vari-
able bandwidth provides bandwidths
ranging from 4 to 40 MHz, programmable
with 8 bits of resolution.

A/D Converter Stage

The analog baseband I and Q analog
tuner outputs are then applied to two
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 rout-
ing to other board resources.

A/D Clocking and Synchronization

An internal timing generator provides
all timing, gating, triggering and synchro-
nization functions required by the A/D
converters. It also serves as an optional
source for the L-Band tuner reference.

The front panel SSMC clock input can
be used directly as the A /D sample clock.
In an alternate mode, the sample clock
can be sourced from an on-board program-
mable VCXO (voltage-controlled crystal
oscillator). In this mode, the front panel SSMC
clock input connector accepts a 10 MHz ref-
erence signal for synchronizing the VCXO
using a PLL.

The timing generator uses a front panel
LVPECL 26-pin clock/sync connector for
one clock, two sync, and two gate/trigger
signals. In the slave mode, it accepts LVPECL
inputs that drive the clock, sync and gate/
trigger signals within the board. In the
master mode, the LVPECL bus drives out-
put timing signals to synchronize multiple
slave boards, supporting synchronous
sampling and sync functions across all
connected boards.

Memory Resources

The 52690 architecture supports up to
four independent memory banks which
can be configured with all QDRII+ SRAM,
all DDR3 SDRAM, or as combination of
two banks of each type of memory. »
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from from
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TEST
SIGNAL —b‘ INPUT MULTIPLEXER I
GENERATOR| l l
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MEMORY MEMORY
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Mem GENERATOR Mem GENERATOR
Bank 1 Bank 2
LINKED-LIST LINKED-LIST
DMAENGINE DMAENGINE
AD AD
ACQUISITION ACQUISITION
IP MODULE 1 IP MODULE 2
PCle INTERFACE
VIRTEX-6 FPGA DATAFLOW DETAIL )
vy (supports user installed IP)
Memory| |Memor Memory| |Memory’ 4X — 4X1 4X 40
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Model 52690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - 3U VPX

PCI Express Interface

The Model 52690 includes an
industry standard interface fully
compliant with PCI Express
Gen. 1 & 2 bus specifications.
Supporting PCle links up to x4,
the interface includes multiple
DMA controllers for efficient
transfers to and from the board.

Model 8267

The Model 8267 is a fully-
integrated VPX development
system for Pentek Cobaltand
Onyx VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and test-
ing a development system that
ensures optimum performance
of Pentek boards.

Ordering Information

Model  Description

52690 L-Band RF Tuner with
2-Channel 200 MHz A/D
and Virtex-6 FPGA - 3U
VPX

Options:

-062 XC6VLX240T FPGA
-064 XC6VSX315T FPGA

-104 LVDS FPGA I/O to VPX
P2

-105 Gigabit serial FPGA 1/0
to VPX P1

-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 rugged and conduction-cooled
versions

Model  Description

8267 VPX Development System.
See 8267 Datasheet for
Options

PENTEIKC

» 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,.
The factory-installed A /D Acquisition
Modules use memory banks 1 & 2. Banks 3
& 4 can be optionally installed to support
custom user-installed IP within the FPGA .

Specifications

Front Panel Analog Signal Input
Connector: Front panel female SSMC
Impedance: 50 ohms

L-Band Tuner
Type: Maxim MAX2112
Input Frequency Range: 925 MHz to
2175 MHz
Monolithic VCO Phase Noise:
-97 dBc/Hz at 10 kHz
Fractional-N PLL Synthesizer:
freq,, = (N.F) x freqg,,
where integer N =19 to 251 and
fractional F is a 20-bit binary value
PLL Reference (freq,,,): Front panel
SSMC connector or on-board 27 MHz
crystal (Option -100), 12 to 30 MHz
LNA Gain: 0 to 65 dB, controlled by a
programmable 12-bit D/A converter*
Baseband Amplifier Gain: 0 to 15 dB,
in 1 dB steps*
*Usable Full-Scale Input Range: -50 dBm
to +10 dBm
Baseband Low Pass Filter: Cutoff fre-
quency programmable from 4 to 40 MHz
with 8-bit resolution

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

Sample Clock Sources: On-board timing
generator /synthesizer

A/D Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, for the
A/D clock

Timing Generator External Clock Input
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
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50 ohms, accepts 10 to 200 MHz (up to
800 MHz when Timing Generator divider
is enabled) or PLL system reference
Timing Generator Bus: 26-pin front panel
connector LVPECL bus includes, clock/
sync/gate/PPS inputs and outputs;
TTL signal for gate/trigger and sync/
PPS inputs
External Trigger Input
Quantity: 2
Type: Front panel female SSMC connec-
tor, LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T
Optional: Xilinx Virtex-6 XC6VLX240T
or XC6VSX315T
Custom I/O
Option -104: Provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O
Option -105: Provides one 8X or two
4X gigabit links between the FPGA and
the VPX P1 connector to support serial
protocols
Memory
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 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: 3.937 in. x6.717 in. (100 mm x 170.6 mm)

VPX Families

Pentek offers two families of 3U VPX
products: the 52xxx and the 53xxx. For more
information on a 53xxx product, please
refer to the product datasheet. The table below
provides a comparison of their main features.

VPX Family Comparison

Form Factor 3U VPX
# of XMCs One XMC
Crossbar Switch No Yes
PCle path VPX P1 VPX P1 or P2
PCle width x4 x8

Option -104 path 20 pairs on VPX P2

Two x4 or one x8 Two x4 or one x8

Option -105 path

on VPX P1 on VPX P1 or P2
Lowest Power Yes No
Lowest Price Yes No
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Models
57690 & 58690

Features

m  One or two L-Band tuners
accept RF signals from
925 MHz to 2175 MHz

m One or two programmable
LNAs boost LNB (low-noise
block) antenna signal levels
with up to 60 dB gain

m One or two programmable
analog downconverters
provide | + Q baseband
signals with bandwidths
ranging from 4 to 40 MHz

m Two or four 200 MHz 16-bit
A/Ds

m Supports Xilinx Virtex-6 LXT
and SXT FPGAs

m Upto2or4 GBof DDR3
SDRAM; or: 32 MB or 64MB
of QDRI+ SRAM

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

m Optional user-configurable
gigabit serial interface

m Optional LVDS connections
to the Virtex-6 FPGA for
custom I/O

m Ruggedized and conduction-
cooled versions available

PENTEIKC

One or two L-Band RF Tuners, 2- or 4-Channel 200 MHz A/D,

Virtex-6 FPGA - 6U OpenVPX

General Information

Models 57690 and 58690 are members
of the Cobalt® family of high-performance
6U OpenVPX boards based on the Xilinx
Virtex-6 FPGA. They consist of one or
two Model 71690 XMC modules mounted
on a VPX carrier board.

Model 57690 is a 6U board with one
Model 71690 module while the Model
58690 is a 6U board with two XMC modules
rather than one.

These models include one ot two L-Band
RF tuners, two or four A/Dsand four or
eight banks of memory.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The factory-installed functions in these mod-
els include two or four A/D acquisition IP
modules. IP modules for either DDR3 or
QDRII+ memories, controllers for all data
clocking and synchronization functions,
test signal generators, and a PCle interface
complete the factory-installed functions and

enable these models to operate as complete
turnkey solutions without the need to
develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own IP
with the Pentek factory-installed functions or
use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP4S8E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 LVDS pairs
between the FPGA and the VPX P3 connec-
tor, Model 57690; P3 and 5, Model 58690.

Option -105 supports serial protocalls
by providing a 4X gigabit link between the
FPGA and VPX P2, Model 57690; or one 4X
link from each FPGA to P2 and an additional
4X link between the FPGAs, Model 58690. »
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Models

57690 & 58690

One or two L-Band RF Tuners, 2- or 4-Channel 200 MHz A/D,

Virtex-6 FPGA - 6U OpenVPX

A/D Acquisition IP Modules

These models feature two or
fourA /D Acquisition IP Modules
for easily capturing and moving
data. Each IP module can receive
data from either of the two A/Ds
or a test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» RF Tuner Stages

One or two front panel SSMC connectors
accept L-Band signals between 925 MHz
and 2175 MHz from the antenna LNBs (low
noise blocks). The Maxim MAX2112 tuners
directly convert these L-Band signals to base-
band using broadband I/Q downconverters.

The devices include RF variable-gain
LNAs (low noise amplifiers), PLL (phase-
locked loops) synthesized local oscillators,
quadrature (I + Q) downconverting mixers,
baseband lowpass filters with program-
mable cutoff frequency, and variable-gain
baseband amplifiers.

The fractional-N PLL synthesizers lock
their VCOs to the timing generator output,
or to an external reference input between 12
and 30 MHz. Together, the baseband amplifi-
ers and the RF LNAs offer a programmable
linear gain range of 60 dB.

The integrated lowpass filters with variable
bandwidths provide bandwidths ranging
from 4 to 40 MHz, programmable with 8 bits
of resolution.

A/D Converter Stages

The analog baseband I and Q analog
tuner outputs are then applied to two or
four Texas Instruments ADS5485 200 MHz,
16-bit A/D converters. The digital outputs
are delivered into the Virtex-6 FPGAs for
signal processing, data capture or for rout-
ing to other board resources.

from
AD (I)

A/D Clocking and Synchronization

An internal timing generator provides
all timing, gating, triggering and synchro-
nization functions required by the A/D
converters. It also serves as an optional
source for the L-Band tuner reference.

The front panel SSMC clock input can
be used directly as the A /D sample clock.
In an alternate mode, the sample clock
can be sourced from an on-board program-
mable VCXO (voltage-controlled crystal
oscillator). In this mode, the front panel SSMC
clock input connector accepts a 10 MHz ref-
erence signal for synchronizing the VCXO
using a PLL.

The timing generator uses a front panel
LVPECL 26-pin clock/sync connector for
one clock, two sync, and two gate/trigger
signals. In the slave mode, it accepts LVPECL
inputs that drive the clock, sync and gate/
trigger signals within the bosrd. In the
master mode, the LVPECL bus drives out-
put timing signals to synchronize multiple
slave bosrds, supporting synchronous
sampling and sync functions across all
connected boards.

Memory Resources

The Cobalt architecture supports up to
four or eight independent memory banks
which can be configured with all QDRII+
SRAM, all DDR3 SDRAM, or as combination
of two banks of each type of memory. »

from
AD (Q)
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Models

57690 & 58690

One or two L-Band RF Tuners, 2- or 4-Channel 200 MHz A/D,

Virtex-6 FPGA - 6U OpenVPX

Model 8264

The Model 8264 is a fully-
integrated development system
for Pentek Cobalt and Onyx
6U VPX boards. It was created
to save engineers and system
integrators the time and expense
associated with building and
testing a development system
that ensures optimum perfor-
mance of Pentek boards.

©95PARK

Development Systems

Ordering Information

Model
57690

58690

Options:
-062
-064
-104

-105

-150

-160

-155

-165

Description

L-Band RF Tuner with
2-Channel 200 MHz A/D
and Virtex-6 FPGA - 6U
VPX

Dual L-Band RF Tuner
with 4-Channel 200 MHz
A/D and two Virtex-6
FPGAs - 6U VPX

XC6VLX240T FPGA
XC6VSX315T FPGA

LVDS 1/O between the
FPGA and P3 connector,
Model 57690; P3 and P5
connectors, Model 58690
Gigabit link between the
FPGA and P2 connector,
Model 57690; gigabit links
from each FPGA to P2
connector, Model 58690

Two 8 MB QDRI+
SRAM Memory Banks
(Banks 1 and 2)

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

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

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

Contact Pentek for availability
of rugged and conduction-cooled

versions
Model Description
8264 VPX Development System.
See 8264 Datasheet for
Options

» Each QDRII+ SRAM bank can be up to
8 MB deep and is an integral part of the
board’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.

The factory-installed A /D acquisition
modules use memory banks 1 & 2. Banks 3
& 4 can be optionally installed to support
custom user-installed IP within the FPGA .

PCI Express Interface

These models include an industry-
standard interface fully compliant with PCI
Express Gen. 1 and 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers for
efficient transfers to and from the board.

Specifications

Model 57690: One RF tuner, two A/Ds
Model 58690: Two RF tuners, four A/Ds
Front Panel Analog Signal Inputs (1 or 2)
Connector: Front panel female SSMC
Impedance: 50 ohms
L-Band Tuners (1 or 2)
Type: Maxim MAX2112
Input Frequency Range: 925 MHz to
2175 MHz
Monolithic VCO Phase Noise:
-97 dBc/Hz at 10 kHz
Fractional-N PLL Synthesizer:
freq,, = (N.F) x freq,,. where integer
N =19 to 251 and fractional F is a 20-bit
binary value
PLL Reference (freq,,,): Front panel
SSMC connector or on-board 27 MHz
crystal (Option -100), 12 to 30 MHz
LNA Gain: 0 to 65 dB, controlled by a
programmable 12-bit D/A converter*
Baseband Amplifier Gain: 0 to 15 dB,
in 1 dB steps*
*Usable Full-Scale Input Range: -50 dBm
to +10 dBm
Baseband Low Pass Filter: Cutoff fre-
quency programmable from 4 to 40 MHz
with 8-bit resolution
A/D Converters (2 or 4)
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Resolution: 16 bits

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

Sample Clock Sources (1 or 2)
On-board timing generator/synthesizer
A/D Clock Synthesizers (1 or 2)
Clock Source: Selectable from on-board
programmable VCXO (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, for the
A/D clock
Timing Generator External Clock Inputs
(1or2)
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 200 MHz (up to
800 MHz when Timing Generator divider
is enabled) or PLL system reference
Timing Generator Bus (1 or 2): 26-pin front
panel connector LVPECL bus includes,
clock/sync/gate/PPS inputs and outputs;
TTL signal for gate/trigger and sync/
PPS inputs
External Trigger Inputs (2 or 4)
Type: Front panel female SSMC connec-
tor, LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Arrays (1 or2)
Standard: Xilinx Virtex-6 XC6VLX130T
Optional: Xilinx Virtex-6 XC6VLX240T
or XC6VSX315T
Custom I/O
Option -104: Provides 20 LVDS pairs
between the FPGA and the VPX P3
connector, Model 57690; P3 and P5,
Model 58690
Option -105: Supports serial protocols
by providing a 4X gigabit link between
the FPGA and VPX P2, Model 57690; or
one 4X link from each FPGA to P2 and
an additional 4X link between the FPGAs,
Model 58690
Memory Banks (1 or 2)
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 or 2: x4 or x8
Environmental: Level L1 & L2 air-cooled;
Level L3 ruggedized, conduction-cooled
Size: 3.937 in. x6.717 in. (100 mm x 170.6 mm)
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Models 72690, 73690

and 74690

One or two L-Band RF Tuners, 2- or 4-Channel 200 MHz A/D,

Virtex-6 FPGA - cPCl

Model 74690 Model 73690

Features

m One or two L-Band tuners
accept RF signals from
925 MHz to 2175 MHz

m One or two programmable
LNAs boost LNB (low-noise
block) antenna signal levels
with up to 60 dB gain

m One or two programmable
analog downconverters
provide | + Q baseband
signals with bandwidths
ranging from 4 to 40 MHz

m Two or four 200 MHz 16-bit
A/Ds

m Supports Xilinx Virtex-6 LXT
and SXT FPGAs

m Upto 2 or4 GB of DDR3
SDRAM; or: 32 MB or 64MB
of QDRI+ SRAM

m Clock/sync bus for multiboard
synchronization

m Optional LVDS connections
to the Virtex-6 FPGA for
custom I/O

PENTEIKC

General Information

Models 72690, 73690 and 74690 are
members of the Cobalt® family of high per-
formance CompactPCI boards based on
the Xilinx Virtex-6 FPGA. They consist of
one or two Model 71690 XMC modules
mounted on a cPCI carrier board.

Model 72690 is a 6U cPCI board while
the Model 73690 is a 3U cPCI board; both
are equipped with one Model 71690 XMC.
Model 74690 is a 6U cPCI board with two
XMC modules rather than one.

These models include one ot two L-Band
RF tuners, two or four A/Dsand four or
eight banks of memory.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The factory-installed functions in these mod-
els include two or four A/D acquisition IP
modules. IP modules for either DDR3 or
QDRII+ memories, controllers for all data
clocking and synchronization functions, a

test signal generator, and a PCle interface
complete the factory-installed functions and
enable these models to operate as complete
turnkey solutions without the need to
develop any FPGA IP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own IP
with the Pentek factory-installed functions or
use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP48E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 provides 20 LVDS pairs
between the FPGA and the ]2 connector,
Model 73690; J3 connector, Model 72690;
J3 and J5 connectors, Model 74690. »

Block Diagram, Model 72690
Model 74690 doubles all resources
except the PCI-to-PCI Bridge
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Memory Banks 3 & 4

J3 PCI/PCI-X BUS
32-bit, 33/66 MHz
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Models 72690, 73690

and 74690

One or two L-Band RF Tuners, 2- or 4-Channel 200 MHz A/D,

Virtex-6 FPGA - cPCl

A/D Acquisition IP Modules

These models feature two or
fourA /D Acquisition IP Modules
for easily capturing and moving
data. Each IP module can receive
data from either of the two A/Ds
or a test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» RF Tuner Stage

One or two front panel SSMC connectors
accept L-Band signals between 925 MHz
and 2175 MHz from the antenna LNBs (low
noise blocks). The Maxim MAX2112 tuners
directly convert these L-Band signals to base-
band using broadband I/Q downconverters.

The devices include RF variable-gain
LNAs (low noise amplifiers), PLL (phase-
locked loops) synthesized local oscillators,
quadrature (I + Q) downconverting mixers,
baseband lowpass filters with program-
mable cutoff frequency, and variable-gain
baseband amplifiers.

The fractional-N PLL synthesizers lock
their VCOs to the timing generator output,
or to an external reference input between 12
and 30 MHz. Together, the baseband amplifi-
ers and the RF LNA offer a programmable
linear gain range of 60 dB.

The integrated lowpass filters with vari-
able bandwidths provide bandwidths
ranging from 4 to 40 MHz, programmable
with 8 bits of resolution.

A/D Converter Stage

The analog baseband I and Q analog
tuner outputs are then applied to two or
four 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 rout-
ing to other module resources.

from
AD (I)

A/D Clocking and Synchronization

An internal timing generator provides
all timing, gating, triggering and synchro-
nization functions required by the A/D
converters. It also serves as an optional
source for the L-Band tuner reference.

The front panel SSMC clock input can
be used directly as the A /D sample clock.
In an alternate mode, the sample clock
can be sourced from an on-board program-
mable VCXO (voltage-controlled crystal
oscillator). In this mode, the front panel SSMC
clock input connector accepts a 10 MHz ref-
erence signal for synchronizing the VCXO
using a PLL.

The timing generator uses a front panel
LVPECL 26-pin clock/sync connector for
one clock, two sync, and two gate/trigger
signals. In the slave mode, it accepts LVPECL
inputs that drive the clock, sync and gate/
trigger signals within the bosrd. In the
master mode, the LVPECL bus drives out-
put timing signals to synchronize multiple
slave bosrds, supporting synchronous
sampling and sync functions across all
connected boards.

Memory Resources

The Cobalt architecture supports up to
four or eight independent memory banks
which can be configured with all QDRI+
SRAM, all DDR3 SDRAM, or as combination
of two banks of each type of memory. »

from
AD (Q)
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Models 72690, 73690

and 74690

One or two L-Band RF Tuners, 2- or 4-Channel 200 MHz A/D,

Virtex-6 FPGA - cPCl

Ordering Information

Model  Description

71690 L-Band RF Tuner with
2-Channel 200 MHz A/D
and Virtex-6 FPGA - XMC

Options:

-062 XC6VLX240T FPGA

-064 XC6VSX315T FPGA

-104 LVDS 1/0O between the
FPGA and J2 connector,
Model 73690; J3 connector,
Model 72690; J3 and J5
connectors, Model 74690

-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)

FPENTEK

» Each QDRII+ SRAM bank can be up to 8
MB deep and is an integral part of the
board’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.

The factory-installed A /D acquisition
modules use memory banks 1 & 2. Banks 3
& 4 can be optionally installed to support
custom user-installed IP within the FPGA .

PCI-X Interface

The models include an industry-standard
interface compliant with PCI-X bus specifica-
tions. The interface includes multiple DMA
controllers for efficient transfers to and from
the board. Data widths of 32 or 64 bits and
data rates of 33 and 66 MHz are supported.
Model 73690: 32 bits only.

Specifications

Model 72690 or Model 73690: 1 RF tuner,
2 A/Ds

Model 74690: 2 RF tuners, four A/Ds

Front Panel Analog Signal Inputs (1 or 2)
Connector: Front panel female SSMC
Impedance: 50 ohms

L-Band Tuners (1 or 2)
Type: Maxim MAX2112
Input Frequency Range: 925 MHz to
2175 MHz
Monolithic VCO Phase Noise:
-97 dBc/Hz at 10 kHz
Fractional-N PLL Synthesizer:
freq, = (N.F) x freq,,. where integer N
=19 to 251 and fractional F is a 20-bit
binary value
PLL Reference (freq,,,): Front panel
SSMC connector or on-board 27 MHz
crystal (Option -100), 12 to 30 MHz
LNA Gain: 0 to 65 dB, controlled by a
programmable 12-bit D/A converter*
Baseband Amplifier Gain: 0 to 15 dB,
in 1 dB steps*
*Usable Full-Scale Input Range: -50 dBm
to +10 dBm
Baseband Low Pass Filter: Cutoff fre-
quency programmable from 4 to 40 MHz
with 8-bit resolution

A/D Converters (2 or 4)
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Resolution: 16 bits

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

Sample Clock Sources (1 or 2)
On-board timing generator/synthesizer
A/D Clock Synthesizers (1 or 2)
Clock Source: Selectable from on-board
programmable VCXO (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, for the
A/D clock
Timing Generator External Clock Inputs
(1or2)
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 200 MHz (up to
800 MHz when Timing Generator divider
is enabled) or PLL system reference
Timing Generator Bus (1 or 2): 26-pin front
panel connector LVPECL bus includes,
clock/sync/gate/PPS inputs and outputs;
TTL signal for gate/trigger and sync/
PPS inputs
External Trigger Inputs (2 or 4)
Type: Front panel female SSMC connec-
tor, LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Arrays (1 or2)
Standard: Xilinx Virtex-6 XC6VLX130T
Optional: Xilinx Virtex-6 XC6VLX240T
or XC6VSX315T
Custom I/O
Option -104: Provides 20 LVDS pairs
between the FPGA and the ]2 connector,
Model 73690; J3 connector, Model 72690;
J3 and J5 connectors, Model 74950
Memory Banks (1 or 2)
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-X Interface
PCI-X Bus: 32 or 64 bits at 33 or 66 MHz
Model 73690: 32 bits only
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Standard 6U or 3U cPCI board

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com
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Model 56690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - AMC

Features

Accepts RF signals from
925 MHz to 2175 MHz

Programmable LNA boosts
LNB (low-noise block)
antenna signal levels with
up to 60 dB gain
Programmable analog
downconverter provides

I + Q baseband signals with
bandwidths ranging from

4 to 40 MHz

Two 200 MHz 16-bit A/Ds
digitize the | + Q signals
synchronously

Supports Xilinx Virtex-6 LXT
and SXT FPGAs

2 GB of DDR3 SDRAM or
32 MB of QDRI+ SRAM
Sample clock synchronization
to an external system reference
Clock/sync bus for multimodule
synchronization

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

AMC.1 compliant

IPMI 2.0 compliant MMC
(Module Management
Controller)

Optional front panel LVDS
connections to the Virtex-6
FPGA for custom I/0

PENTEIKC

General Information

Model 56690 is a member of the Cobalt®
family of high-performance AMC modules
based on the Xilinx Virtex-6 FPGA. A 2-Chan-
nel high-speed data converter, it is suitable
for connection directly to the RF port 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.

It includes an L-Band RF tuner, two A /Ds
and four banks of memory. In addition to
supporting PCI Express Gen. 2 as a native
interface, the Model 56690 includes a
front panel general-purpose connector for
application-specific I/O.

The Cobalt Architecture

The Pentek 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 selection, data
packing, gating, triggering and memory
control. The Cobalt Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Cobalt family is deliv-
ered with factory-installed applications ideally
matched to the board’s analog interfaces.
The 56690 factory-installed functions include
two A/D acquisition IP modules.

IP modules for either DDR3 or QDRI+
memories, a controller for all data clocking

and synchronization functions, a test signal
generator, and a PCle interface complete the
factory-installed functions and enable the
56690 to operate as a complete turnkey
solution without the need to develop any
FPGATP.

Extendable IP Design

For applications that require specialized
functions, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own IP
with the Pentek factory-installed functions or
use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-6 FPGA

The Virtex-6 FPGA site can be populated
with a variety of different FPGAs to match
the specific requirements of the processing
task. Supported FPGAs include: LX130T,
LX240T, or SX315T. The SXT part features
1344 DSP48E slices and is ideal for modula-
tion/demodulation, encoding/decoding,
encryption/decryption, and channel-
ization 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 installs a front panel connec-
tor with 20 pairs of LVDS connections to
the FPGA for custom I/0. »
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Model 56690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - AMC

A/D Acquisition IP Modules

The 56690 features two A/D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from either of the two A /Ds or
a test signal generator

Each IP module has an asso-
ciated memory bank for buffering
data in FIFO mode or for storing
data in transient capture mode.
All memory banks are supported
with DMA engines for easily
moving A/D data through the
PCle 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
A/D channel ID, a sample-accu-
rate time stamp and data length
information. These actions sim-
plify the host processor’s job of
identifying and executing on the
data.

PENTEIKC

» RF Tuner Stage

A front panel SSMC connector accepts
L-Band signals between 925 MHz and
2175 MHz from an antenna LNB (low noise
block). A Maxim MAX2112 tuner directly
converts these L-Band signals to baseband
using a broadband I/Q downconverter.

The device includes an RF variable-gain
LNA (low noise amplifier), a PLL (phase-
locked loop) synthesized local oscillator,
quadrature (I + Q) downconverting mixers,
baseband lowpass filters with program-
mable cutoff frequency, and variable-gain
baseband amplifiers.

The fractional-N PLL synthesizer locks
its VCO to the timing generator output, or
to an external reference input between 12
and 30 MHz. Together, the baseband amplifi-
ers and the RF LNA offer a programmable
linear gain range of 60 dB.

An integrated lowpass filter with vari-
able bandwidth provides bandwidths
ranging from 4 to 40 MHz, programmable
with 8 bits of resolution.

A/D Converter Stage

The analog baseband I and Q analog
tuner outputs are then applied to two
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 rout-
ing to other module resources.

A/D Clocking and Synchronization

An internal timing generator provides
all timing, gating, triggering and synchro-
nization functions required by the A/D
converters. It also serves as an optional
source for the L-Band tuner reference.

The front panel SSMC clock input can
be used directly as the A /D sample clock.
In an alternate mode, the sample clock
can be sourced from an on-board program-
mable VCXO (voltage-controlled crystal
oscillator). In this mode, the front panel SSMC
clock input connector accepts a 10 MHz ref-
erence signal for synchronizing the VCXO
using a PLL.

The timing generator uses a front panel
LVPECL 26-pin clock/sync connector for
one clock, two sync, and two gate/trigger
signals. In the slave mode, it accepts LVPECL
inputs that drive the clock, sync and gate/
trigger signals within the module. In the
master mode, the LVPECL bus drives out-
put timing signals to synchronize multiple
slave modules, supporting synchronous
sampling and sync functions across all
connected modules.

Memory Resources

The 56690 architecture supports up to
four independent memory banks which
can be configured with all QDRII+ SRAM,
all DDR3 SDRAM, or as combination of
two banks of each type of memory. »

from from
AD () AD (Q)
TEST
SIGNAL —»‘ INPUT MULTIPLEXER I
GENERATOR| l l
DATA DATA
PACKING PACKING
& FLOW & FLOW
CONTROL CONTROL
MEMORY MEMORY
to METADATA to METADATA
Mem GENERATOR Mem GENERATOR
Bank 1 Bank 2
LINKED-LIST LINKED-LIST
DMAENGINE DMA ENGINE
AD AD
ACQUISITION ACQUISITION
1P MODULE 1 IP MODULE 2
PCle INTERFACE
VIRTEX-6 FPGA DATAFLOW DETAIL .
vy (supports user installed IP)
Memory, lMemoryi lMemory lMemory 8X 40
lBank 11 +Bank2| +Bank3| +Bank 4 PCle FPGA
v GPIO

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

Tel: 201-818-5900 & Fax: 201:818:5904 ¢ Email: info@pentek.com

www.pentek.com



Model 56690

L-Band RF Tuner, 2-Channel 200 MHz A/D, Virtex-6 FPGA - AMC

Ordering Information

Model
56690

Options:
-062
-064
-104

-150

-160

-155

-165

Description

L-Band RF Tuner with
2-Channel 200 MHz A/D
and Virtex-6 FPGA - AMC

XC6VLX240T FPGA
XC6VSX315T FPGA

LVDS FPGA 1/O through
front panel connector

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

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

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

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

Contact Pentek for availability
of rugged and conduction-cooled

versions

PENTEIKC

» 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,.
The factory-installed A /D acquisition
modules use memory banks 1 & 2. Banks 3
& 4 can be optionally installed to support
custom user-installed IP within the FPGA .

AMC Interface

The Model 56690 complies with the
AMC.1 specification by providing an x8
PCle connection to AdvancedTCA carriers
or pTCA chassis. Module management is
provided by an IPMI 2.0 MMC (Module
Management Controller).

PCI Express Interface

The Model 56690 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1 & 2 bus specifications.
Supporting PCle links up to x8, the inter-
face includes multiple DMA controllers
for efficient transfers to and from the
module.

Specifications

Front Panel Analog Signal Input
Connector: Front panel female SSMC
Impedance: 50 ohms

L-Band Tuner
Type: Maxim MAX2112
Input Frequency Range: 925 MHz to
2175 MHz
Monolithic VCO Phase Noise:
-97 dBc/Hz at 10 kHz
Fractional-N PLL Synthesizer:
freq,, = (N.F) x freqg,,
where integer N =19 to 251 and
fractional F is a 20-bit binary value
PLL Reference (freq,,,): Front panel
SSMC connector or on-board 27 MHz
crystal (Option -100), 12 to 30 MHz
LNA Gain: 0 to 65 dB, controlled by a
programmable 12-bit D/A converter*
Baseband Amplifier Gain: 0 to 15 dB,
in 1 dB steps*
*Usable Full-Scale Input Range: -50 dBm
to +10 dBm
Baseband Low Pass Filter: Cutoff fre-
quency programmable from 4 to 40 MHz
with 8-bit resolution

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

A/D Converters
Type: Texas Instruments ADS5485
Sampling Rate: 10 MHz to 200 MHz
Resolution: 16 bits
Sample Clock Sources: On-board timing
generator /synthesizer
A/D Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16, for the
A/D clock
Timing Generator External Clock Input
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 200 MHz (up to
800 MHz when Timing Generator divider
is enabled) or PLL system reference
Timing Generator Bus: 26-pin front panel
connector LVPECL bus includes, clock/
sync/gate/PPS inputs and outputs;
TTL signal for gate/trigger and sync/
PPS inputs
External Trigger Input
Quantity: 2
Type: Front panel female SSMC connec-
tor, LVITL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-6 XC6VLX130T
Optional: Xilinx Virtex-6 XC6VLX240T,
or XC6VSX315T
Custom I/O
Option -104: Installs a front panel connec-
tor with 20 LVDS pairs to the FPGA
Memory
Option 150 or 160: Two 8 MB QDRII+
SRAM memory banks, 400 MHz DDR
Option 155 or 165: Two 512 MB DDR3
SDRAM memory banks, 400 MHz DDR
PCI-Express Interface
PCI Express Bus: Gen. 1 x4 or x8;
Gen. 2 x4
AMC Interface
Type: AMC.1
Module Management: IPMI Version 2.0
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Single-width, full-height AMC mod-
ule,2.89in.x7.11 in.
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Model 71760

4-Channel 200 MHz, 16-bit A/D with Virtex-7 FPGA - XMC

Features

Complete radar and software
radio interface solution
Supports Xilinx Virtex-7
VXT FPGAs

GateXpress supports dynamic
FPGA reconfiguration across
PCle

Four 200 MHz 16-bit A/Ds

4 GB of DDR3 SDRAM
Sample clock synchronization
to an external system reference
LVPECL clock/sync bus for
multimodule synchronization
PCI Express (Gen. 1,2 & 3)
interface up to x8

Advanced reconfigurability
features

VITA 42.0 XMC compatible
with switched fabric interfaces
Optional user-configurable
gigabit serial interface
Optional LVDS connections
to the Virtex-7 FPGA for
custom 1/O

PENTEIKC

General Information

Model 71760 is a member of the Onyx®
family of high-performance XMC modules
based on the Xilinx Virtex-7 FPGA. A multi-
channel, high-speed data converter, 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.

It includes four A /Ds and four banks of
memory. In addition to supporting PCI
Express Gen. 3 as a native interface, the Model
71760 includes general-purpose and gigabit-
serial connectors for application-specific I/O.

The Onyx Architecture

Based on the proven design of the Pentek
Cobalt family, Onyx raises the processing
performance with the new flagship family
of Virtex-7 FPGAs from Xilinx. As the central
feature of the board architecture, the FPGA
has access to all data and control paths,
enabling factory-installed functions including
data multiplexing, channel selection, data
packing, gating, triggering and memory
control. The Onyx Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Onyx family is
delivered with factory-installed applications
ideally matched to the board’s analog
interfaces. The 71760 factory-installed
functions include four A /D acquisition IP
modules for simplifying data capture and
data transfer.

IP modules for DDR3 SDRAM memories,
a controller for all data clocking and synchro-
nization functions, a test signal generator,
and a PCle interface complete the factory-
installed functions and enable the 71760 to
operate as a complete turnkey solution
without the need to develop any FPGAIP.

Extendable IP Design

For applications that require specialized
function, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-7 FPGA

The Virtex-7 FPGA site can be populated
with one of two FPGAs to match the specific
requirements of the processing task.
Supported FPGAs are VX330T or VX690T.
The VX690T features 3600 DSP48EL slices
and is ideal for modulation/demodulation,
encoding/decoding, encryption/decryption,
and channelization of the signals between
transmission and reception. For applications
not requiring large DSP resources or logic, the
lower-cost VX330T can be installed.

Option -104 installs the P14 PMC connec-
tor with 24 pairs of LVDS connections to
the FPGA for custom I/0.

Option -105 installs the P16 XMC connec-
tor with dual 4X gigabit links to the FPGA
to support serial protocols. »
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Model 71760

A/D Acquisition IP Modules

The 71760 features four A/D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from any of the four A/Ds or a
test signal generator

Each IP module has an
associated memory bank for
buffering data in FIFO mode
or for storing data in transient
capture mode. All memory banks
are supported with DMA engines
for easily moving A /D data
through the PCle interface.
These powerful linked-list DMA
engines are capable of a unique
Acquisition Gate Driven mode.
In this mode, the length of a trans-
fer 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 A /D channel ID, a
sample-accurate time stamp and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

PENTEIKC

4-Channel 200 MHz, 16-bit A/D with Virtex-7 FPGA - XMC

» GateXpress for FPGA Configuration

The Onyx architecture includes GateXpress,
a sophisticated FPGA-PCle configuration
manager for loading and reloading the FPGA.
At power up, GateXpress immediately pre-
sents a PCle target for the host computer to
discover, effectively giving the FPGA time
to load from FLASH. This is especially impor-
tant for larger FPGAs where the loading
times can exceed the PCle discovery window,
typically 100 msec on most PCs.

The board’s configuration FLASH can
hold four FPGA images. Images can be fac-
tory-installed IP or custom IP created by
the user, and programmed into the FLASH
via JTAG using Xilinx iMPACT or through
the board’s PCle interface. At power up the
user can choose which image will load based
on a hardware switch setting.

Once booted, GateXpress allows the user
three options for dynamically reconfiguring
the FPGA with a new IP image. The first is
the option to load an alternate image from
FLASH through software control. The user
selects the desired image and issues a
reload command.

The second option is for applications
where the FPGA image must be loaded
directly through the PCle interface. This is
important in security situations where there
can be no latent user image left in nonvola-
tile memory when power is removed. In
applications where the FPGA IP may need
to change many times during the course of

from from
ADCh1

ADCh2

a mission, images can be stored on the host
computer and loaded through PCle as needed.
The third option, typically used during
development, allows the user to directly load
the FPGA through JTAG using Xilinx iPACT.

In all three FPGA loading scenarios,
GateXpress handles the hardware negotiation
simplifying and streamlining the loading
task. In addition, GateXpress preserves the
PCle configuration space allowing dynamic
FPGA reconfiguration without needing to
reset the host computer to rediscover the
board. After the reload, the host simply
continues to see the board with the expected
device ID.

A/D Converter Stage

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

The digital outputs are delivered into
the Virtex-7 FPGA for signal processing,
data capture or for routing to other module
resources.

Clocking and Synchronization

An internal timing bus provides all
timing 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 »
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Model 71760

4-Channel 200 MHz, 16-bit A/D with Virtex-7 FPGA - XMC

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobalt and
Onyx PCI Express boards (Mod-
els 78xxx). It was created to save
engineers and system integrators
the time and expense associated
with building and testing a devel-
opment system that ensures
optimum performance of Pentek
boards.

Ordering Information

Model  Description

71760  4-Channel 200 MHz A/D
with Virtex-7 FPGA - XMC

Options:

-073 XC7VX330T-2 FPGA

-076 XC7VX690T-2 FPGA

-104 LVDS FPGA 1/O through
P14 connector

-105 Gigabit serial FPGA 1/0
through P16 connector

Contact Pentek for availability
of rugged and conduction-cooled
versions

Model  Description

8266 PC Development System
See 8266 Datasheet for
Options

PENTEIKC

» external sample clock from the front
panel SSMC connector. This clock can be
used directly by the A/D or divided by a
built-in clock synthesizer circuit. In an alter-
nate 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 71760’s can be driven from the
LVPECL bus master, supporting synchronous
sampling and sync functions across all
connected modules.

Memory Resources

The 71760 architecture supports four
independent DDR3 SDRAM memory banks.
Each bank is 1 GB deep and is an integral
part of the module’s DMA capabilities,
providing FIFO memory space for creating
DMA packets. Built-in memory functions
include multichannel A /D data capture,
tagging and streaming.

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

XMC Interface

The Model 71760 complies with the
VITA 42.0 XMC specification. Two connec-
tors each provide dual 4X links or a single
8X link with up to 10 Gb/sec per lane. With
dual XMC connectors, the 71760 supports
x8 PCle 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 71760 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1, 2 and 3 bus specifications.
Supporting PCle links up to x8, the interface
includes multiple DMA controllers for
efficient transfers to and from the module.

Pentek, Inc.

One Park Way ¢ Upper Saddle River ¢ New Jersey 07458

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 (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16 for the
A/D clock
External Clock
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 800 MHz divider
input clock or PLL system reference
Timing Bus: 26-pin front panel connector;
LVPECL bus includes, clock/sync/gate/
PPS inputs and outputs; TTL signal for
gate/trigger and sync/PPS inputs
External Trigger Input
Type: Front panel female SSMC connec-
tor, LVITL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-7 XC7VX330T-2
Optional: Xilinx Virtex-7 XC7VX690T-2
Custom I/O
Option -104: Installs the PMC P14 con-
nector with 24 LVDS pairs to the FPGA
Option -105: Installs the XMC P16 con-
nector configurable as one 8X or two 4X
gigabit serial links to the FPGA
Memory
Type: DDR3 SDRAM
Size: Four banks, 1 GB each
Speed: 800 MHz (1600 MHz DDR)
PCI-Express Interface
PCI Express Bus: Gen. 1, 2 or 3: x4 or x8
Gen. 3 available only with the VX330T-2
and VX690T-2 FPGAs
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Standard XMC module, 2.91 in. x 5.87 in.
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Model 78760

4-Channel 200 MHz, 16-bit A/D with Virtex-7 FPGA - x8 PCle

Features

Complete radar and software
radio interface solution
Supports Xilinx Virtex-7 VXT
FPGAs

GateXpress supports dynamic
FPGA reconfiguration across
PCle

Four 200 MHz 16-bit A/Ds

4 GB of DDR3 SDRAM
Sample clock synchronization
to an external system reference
LVPECL clock/sync bus for
multiboard synchronization
PCI Express (Gen. 1,2 & 3)
interface up to x8

Advanced reconfigurability
features

Optional user-configurable
gigabit serial interface
Optional LVDS connections
to the Virtex-7 FPGA for
custom 1/O

PENTEIKC

General Information

Model 78760 is a member of the Onyx®
family of high-performance PCle boards
based on the Xilinx Virtex-7 FPGA. A multi-
channel, high-speed data converter, 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.

It includes four A /Ds and four banks of
memory. In addition to supporting PCI
Express Gen. 3 as a native interface, the Model
78760 includes optional general-purpose
and gigabit-serial connectors for application-
specific I/O protocols.

The Onyx Architecture

Based on the proven design of the Pentek
Cobalt Family, Onyx raises the processing
performance with the new flagship family
of Virtex-7 FPGAs from Xilinx. As the central
feature of the board architecture, the FPGA
has access to all data and control paths,
enabling factory-installed functions including
data multiplexing, channel selection, data
packing, gating, triggering and memory
control. The Onyx Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Onyx family is
delivered with factory-installed applications
ideally matched to the board’s analog
interfaces. The 78760 factory-installed
functions include four A /D acquisition IP
modules for simplifying data capture and
data transfer. IP modules for DDR3 SDRAM
memories, a controller for all data clocking

and synchronization functions, a test signal
generator, and a PCle interface complete the
factory-installed functions and enable the
78760 to operate as a complete turnkey
solution without the need to develop any
FPGATP.

Extendable IP Design

For applications that require specialized
function, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-7 FPGA

The Virtex-7 FPGA site can be populated
with one of two FPGAs to match the specific
requirements of the processing task.
Supported FPGAs are VX330T or VX690T.
The VX690T features 3600 DSP48EL slices
and is ideal for modulation/demodulation,
encoding/decoding, encryption/decryption,
and channelization of the signals between
transmission and reception. For applications
not requiring large DSP resources or logic, the
lower-cost VX330T can be installed.

Option -104 connects 24 pairs of LVDS
signals from the FPGA on PMC P14 to a
68-pin DIL ribbon-cable header on the PCle
board for custom I/O.

Option -105 connects two 4X gigabit
serial links from the FPGA on XMC P16 to
two 4X gigabit serial connectors along the
top edge of the PCle board. »
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Model 78760

A/D Acquisition IP Modules

The 78760 features four A/D
Acquisition IP Modules for eas-
ily capturing and moving data.
Each IP module can receive data
from any of the four A/Ds or a
test signal generator

Each IP module has an
associated memory bank for
buffering data in FIFO mode
or for storing data in transient
capture mode. All memory banks
are supported with DMA engines
for easily moving A /D data
through the PCle interface.
These powerful linked-list DMA
engines are capable of a unique
Acquisition Gate Driven mode.
In this mode, the length of a trans-
fer 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 A /D channel ID, a
sample-accurate time stamp and
data length information. These
actions simplify the host
processor’s job of identifying
and executing on the data.

PENTEIKC

4-Channel 200 MHz, 16-bit A/D with Virtex-7 FPGA - x8 PCle

» GateXpress for FPGA Configuration

The Onyx architecture includes GateXpress,
a sophisticated FPGA-PCle configuration
manager for loading and reloading the FPGA.
At power up, GateXpress immediately pre-
sents a PCle target for the host computer to
discover, effectively giving the FPGA time
to load from FLASH. This is especially impor-
tant for larger FPGAs where the loading
times can exceed the PCle discovery window,
typically 100 msec on most PCs.

The board’s configuration FLASH can
hold four FPGA images. Images can be fac-
tory-installed IP or custom IP created by
the user, and programmed into the FLASH
via JTAG using Xilinx iMPACT or through
the board’s PCle interface. At power up the
user can choose which image will load based
on a hardware switch setting.

Once booted, GateXpress allows the user
three options for dynamically reconfiguring
the FPGA with a new IP image. The first is
the option to load an alternate image from
FLASH through software control. The user
selects the desired image and issues a
reload command.

The second option is for applications
where the FPGA image must be loaded
directly through the PCle interface. This is
important in security situations where there
can be no latent user image left in nonvola-
tile memory when power is removed. In
applications where the FPGA IP may need
to change many times during the course of

a mission, images can be stored on the host
computer and loaded through PCle as needed.
The third option, typically used during
development, allows the user to directly load
the FPGA through JTAG using Xilinx iPACT.

In all three FPGA loading scenarios,
GateXpress handles the hardware negotiation
simplifying and streamlining the loading
task. In addition, GateXpress preserves the
PCle configuration space allowing dynamic
FPGA reconfiguration without needing to
reset the host computer to rediscover the
board. After the reload, the host simply
continues to see the board with the expected
device ID.

A/D Converter Stage

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

The digital outputs are delivered into
the Virtex-7 FPGA for signal processing,
data capture or for routing to other board
resources.

Clocking and Synchronization

An internal timing bus provides all
timing 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 »
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Model 78760

4-Channel 200 MHz, 16-bit A/D with Virtex-7 FPGA - x8 PCle

Model 8266

The Model 8266 is a fully-
integrated PC development
system for Pentek Cobaltand
Onyx PCI Express boards. It was
created to save engineers and
system integrators the time and
expense associated with building
and testing a development system
that ensures optimum perfor-
mance of Pentek boards.

Ordering Information

Model  Description

78760  4-Channel 200 MHz A/D
with Virtex-7 FPGA - x8
PCle

Options:

-073 XC7VX330T-2 FPGA

-076 XC7VX690T-2 FPGA

-104 LVDS FPGA 1/0 through
68-pin ribbon cable
connector

-105 Gigabit serial FPGA 1/0
through two 4X top edge
connectors

Model  Description

8266 PC Development System
See 8266 Datasheet for
Options

PENTEIKC

» external sample clock from the front
panel SSMC connector. This clock can be
used directly by the A/D or divided by a
built-in clock synthesizer circuit. In an alter-
nate 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 boards 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 boards.

Multiple 78760’s can be driven from the
LVPECL bus master, supporting synchronous
sampling and sync functions across all
connected boards.

Memory Resources

The 78760 architecture supports four
independent DDR3 SDRAM memory banks.
Each bank is 1 GB deep and is an integral
part of the board’s DMA capabilities,
providing FIFO memory space for creating
DMA packets. Built-in memory functions
include multichannel A /D data capture,
tagging and streaming.

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

PCI Express Interface

The Model 78760 includes an industry-
standard interface fully compliant with PCI
Express Gen. 1, 2 and 3 bus specifications.
Supporting PCle links up to x8, the interface
includes multiple DMA controllers for
efficient transfers to and from the board.

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

Pentek, Inc. One Park Way ¢ Upper Saddle River « New Jersey 07458

Sample Clock Sources: On-board clock
synthesizer
Clock Synthesizer
Clock Source: Selectable from on-board
programmable VCXO (10 to 810 MHz),
front panel external clock or LVPECL
timing bus
Synchronization: VCXO can be locked
to an external 4 to 180 MHz PLL system
reference, typically 10 MHz
Clock Dividers: External clock or VCXO
can be divided by 1, 2, 4, 8, or 16 for the
A/D clock
External Clock
Type: Front panel female SSMC connec-
tor, sine wave, 0 to +10 dBm, AC-coupled,
50 ohms, accepts 10 to 800 MHz divider
input clock or PLL system reference
Timing Bus: 26-pin front panel connector;
LVPECL bus includes, clock/sync/gate/
PPS inputs and outputs; TTL signal for
gate/trigger and sync/PPS inputs
External Trigger Input
Type: Front panel female SSMC connector,
LVTTL
Function: Programmable functions
include: trigger, gate, sync and PPS
Field Programmable Gate Array
Standard: Xilinx Virtex-7 XC7VX330T-2
Optional: Xilinx Virtex-7 XC7VX690T-2
Custom I/O
Option -104: Connects 24 pairs of LVDS
signals from the FPGA on PMC P14 to
a 68-pin DIL ribbon-cable header on the
PCle board for custom I/0O.
Option -105: Connects two 4X gigabit
serial links from the FPGA on XMC P16
to two 4X gigabit serial connectors
along the top edge of the PCle board
Memory
Type: DDR3 SDRAM
Size: Four banks, 1 GB each
Speed: 800 MHz (1600 MHz DDR)
PCI-Express Interface
PCI Express Bus: Gen. 1, 2 or 3: x4 or x8
Gen. 3 available only with the VX330T-2
and VX690T-2 FPGAs
Environmental
Operating Temp: 0° to 50° C
Storage Temp: —20° to 90° C
Relative Humidity: 0 to 95%, non-cond.
Size: Half length PCle card, 4.38 in. x 7.13 in.
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Model 53760

4-Channel 200 MHz, 16-bit A/D with Virtex-7 FPGA - 3U VPX

Model 53760 COTS (left)
and rugged version

Features

Complete radar and software
radio interface solution
Supports Xilinx Virtex-7

VXT FPGAs

GateXpress supports dynamic
FPGA reconfiguration across
PCle

Four 200 MHz 16-bit A/Ds

4 GB of DDR3 SDRAM

Sample clock synchronization
to an external system reference
LVPECL clock/sync bus for
multiboard synchronization
Advanced reconfigurability
features

Optional user-configurable
gigabit serial interface
Optional LVDS connections
to the Virtex-7 FPGA for
custom 1/O

3U VPX form factor provides
a compact, rugged platform
Compatible with several VITA
standards including:
VITA-46, VITA-48 and
VITA-65 (OpenVPX™
System Specification)
Ruggedized and conduction-
cooled versions available

PENTEIKC

General Information

Model 53760 is a member of the Onyx®
family of high-performance 3U VPX boards
based on the Xilinx Virtex-7 FPGA. A multi-
channel, high-speed data converter, 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 53760 includes four A/Ds and four
banks of memory. It features built-in support
for PCI Express over the 3U VPX backplane.

The Onyx Architecture

Based on the proven design of the Pentek
Cobalt Family, Onyx raises the processing
performance with the new flagship family
of Virtex-7 FPGAs from Xilinx. As the central
feature of the board architecture, the FPGA
has access to all data and control paths,
enabling factory-installed functions including
data multiplexing, channel selection, data
packing, gating, triggering and memory
control. The Onyx Architecture organizes
the FPGA as a container for data processing
applications where each function exists as an
intellectual property (IP) module.

Each member of the Onyx family is
delivered with factory-installed applications
ideally matched to the board’s analog
interfaces. The 53760 factory-installed
functions include four A /D acquisition IP
modules for simplifying data capture and
data transfer. IP modules for DDR3 SDRAM
memories, a controller for all data clocking

and synchronization functions, a test signal
generator, and a PCle interface complete the
factory-installed functions and enable the
53760 to operate as a complete turnkey
solution without the need to develop any
FPGATP.

Extendable IP Design

For applications that require specialized
function, users can install their own custom
IP for data processing. Pentek GateFlow
FPGA Design Kits include all of the factory-
installed modules as documented source
code. Developers can integrate their own
IP with the Pentek factory-installed functions
or use the GateFlow kit to completely replace
the Pentek IP with their own.

Xilinx Virtex-7 FPGA

The Virtex-7 FPGA site can be populated
with one of two FPGAs to match the specific
requirements of the processing task.
Supported FPGAs are VX330T or VX690T.
The VX690T features 3600 DSP48EL slices
and is ideal for modulation/demodulation,
encoding/decoding, encryption/decryption,
and channelization of the signals between
transmission and reception. For applications
not requiring large DSP resources or logic, the
lower-cost VX330T can be installed.

Option -104 provides 20 pairs of LVDS
connections between the FPGA and the
VPX P2 connector for custom I/O.

Option -105 provides one 8X or two 4X
gigabit links between the FPGA and the VPX
P1 connector to support serial protocols. »
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