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Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Functional Description: RocketIO X Multi-Gigabit Transceiver (MGT) 
This section summarizes the features of the RocketIO X
multi-gigabit transceiver. For an in-depth discussion of the
RocketIO X MGT, including digital and analog design con-
siderations, refer to the RocketIO X Transceiver User
Guide.

RocketIO X Overview
Either eight or twenty RocketIO X MGTs are available on
the XC2VPX20 and XC2VPX70 devices, respectively. The
XC2VPX20 MGT is designed to operate at any baud rate in
the range of 2.488 Gb/s to 6.25 Gb/s per channel. This
includes specific baud rates used by various standards as
listed in Table 1. The XC2VPX70 MGT operates at a fixed
4.25 Gb/s per channel. 

The RocketIO X MGT consists of the Physical Media
Attachment (PMA) and Physical Coding Sublayer (PCS).
The PMA contains the 6.25 Gb/s serializer/deserializer
(SERDES), TX/RX buffers, clock generator, and clock
recovery circuitry. The RocketIO X PCS has been signifi-
cantly updated relative to the RocketIO PCS. In addition to
the existing RocketIO PCS features, the RocketIO X PCS
features 64B/66B encoder/decoder/scrambler/descrambler
and SONET compatibility. 

See Table 7, page 17, for a summary of the differences
between the RocketIO X PMA/PCS and the RocketIO
PMA/PCS.

Figure 4, page 3 shows a high-level block diagram of the
RocketIO X transceiver and its FPGA interface signals.

PMA

Transmitter Output

The RocketIO X transceiver is implemented in Current
Mode Logic (CML). A CML transmitter output consists of
transistors configured as shown in Figure 2. CML uses a
positive supply and offers easy interface requirements. In
this configuration, both legs of the driver, VP and VN, sink
current, with one leg always sinking more current than its
complement. The CML output consists of a differential pair
with 50 source resistors. The signal swing is created by
switching the current in a common-source differential pair.

Transmitter Termination

On-chip termination is provided at the transmitter, eliminat-
ing the need for external termination. The output driver and
termination are powered by VTTX at 1.5V. This configuration
uses a CML approach with 50 termination to TXP and
TXN as shown in Figure 3.

Table  1:  Communications Standards Supported by 
RocketIO X Transceiver(2)

Mode
Channels 
(Lanes)(1)

I/O Bit Rate 
(Gb/s)

SONET OC-48 1 2.488

PCI Express 1, 2, 4, 8, 16 2.5

Infiniband 1, 4, 12 2.5

XAUI (10-Gb Ethernet) 4 3.125

XAUI (10-Gb Fibre Channel) 4 3.1875

Aurora (Xilinx protocol) 1, 2, 3, 4,... 2.488 to 6.25

Custom Mode 1, 2, 3, 4,... 2.488 to 6.25

Notes: 
1. One channel is considered to be one transceiver.
2. XC2VPX70 operates at a fixed 4.25 Gb/s baud rate.

Figure 2:  CML Output Configuration
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Figure 3:  RocketIO X Transmit Termination
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Output Swing and Emphasis

The output swing and emphasis levels are fully programma-
ble. Each is controlled via attributes at configuration, and
can be modified via the PMA attribute programming bus. 

The programmable output swing control can adjust the dif-
ferential peak-to-peak output level between 200 mV and
1600 mV.

With emphasis, the differential voltage swing is boosted to
create a stronger rising or falling waveform. This method
compensates for high frequency loss in the transmission
media that would otherwise limit the magnitude of this wave-
form. Lossy transmission lines cause the dissipation of elec-
trical energy. This emphasis technique extends the distance
that signals can be driven down lossy line media and
increases the signal-to-noise ratio at the receiver. 

Emphasis can be described from two perspectives, additive
to the smaller voltage (VSM) (pre-emphasis) or subtractive
from the larger voltage (VLG) (de-emphasis). The resulting
benefits in compensating for channel loss are identical. It is
simply a relative way of specifying the effect at the transmit-
ter.

The equations for calculating pre-emphasis as a percent-
age and dB are as follows:

Pre-Emphasis% = ((VLG-VSM) / VSM) x 100
Pre-EmphasisdB = 20 log(VLG/VSM)

The equations for calculating de-emphasis as a percentage
and dB are as follows:

De-Emphasis% = (VLG - VSM) / VLG) x 100
De-EmphasisdB = 20 log(VSM/VLG)

The pre-emphasis amount can be programmed in discrete
steps between 0% and 500%. The de-emphasis amount
can be programmed in discrete steps between 0% and
83%. 

Serializer
The serializer multiplies the reference frequency provided
on REFCLK by 10, 16, 20, 32, or 40, depending on the oper-
ation mode. The multiplication of the clock is achieved by
using an embedded PLL.

Data is converted from parallel to serial format and transmit-
ted on the TXP and TXN differential outputs. The electrical
connection of TXP and TXN can be interchanged through
configuration. This option can be controlled by an input
(TXPOLARITY) at the FPGA transmitter interface.

Deserializer
Synchronous serial data reception is facilitated by a clock
and data recovery (CDR) circuit. This circuit uses a fully
monolithic Phase Lock Loop (PLL), which does not require
any external components. The CDR circuit extracts both
phase and frequency from the incoming data stream.

The derived clock, RXRECCLK, is generated and locked to
as long as it remains within the specified component range.

This clock is presented to the FPGA fabric at 1/10, 1/16, 1/20,
1/32, or 1/40 the incoming data rate depending on the oper-
ating mode. 

A sufficient number of transitions must be present in the
data stream for CDR to work properly. The CDR circuit is
guaranteed to work with 8B/10B and 64B/66B encoding.
Further, CDR requires approximately 5,000 transitions upon
power-up to guarantee locking to the incoming data rate.
Once lock is achieved, up to 75 missing transitions can be
tolerated before lock to the incoming data stream is lost.

Another feature of CDR is its ability to accept an external
precision reference clock, REFCLK, which either acts to
clock incoming data or to assist in synchronizing the derived
RXRECCLK.

For further clarity, the TXUSRCLK is used to clock data from
the FPGA fabric to the TX FIFO. The FIFO depth accounts
for the slight phase difference between these two clocks. If
the clocks are locked in frequency, then the FIFO acts much
like a pass-through buffer.

The receiver can be configured to reverse the RXP and
RXN inputs. This can be useful in the event that printed cir-
cuit board traces have been reversed.

Receiver Lock Control
The CDR circuits will lock to the reference clock automati-
cally if the data is not present. For proper operation, the fre-
quency of the reference clock must be within ±100 ppm of
the nominal frequency.

During normal operation, the receiver PLL automatically
locks to incoming data (when present) or to the local refer-
ence clock (when data is not present). This is the default
configuration for all primitives. This function can be overrid-
den via the PMARXLOCKSEL port

When receive PLL lock is forced to the local reference,
phase information from the incoming data stream is
ignored. Data continues to be sampled, but synchronous to
the local reference rather than relative to edges in the data
stream.

Receive Equalization
In addition to transmit emphasis, the RocketIO X MGT pro-
vides a programmable active receive equalization feature to
further compensate the effects of channel attenuation at
high frequencies. 

By adjusting RXFER, the right amount of equalization can
be added to reverse the signal degradation caused by a
printed circuit board, a backplane, or a line/switch card.
RXFER can be set through software configuration or the
PMA Attribute Bus.

Receiver Termination
On-chip termination is provided at the receiver, eliminating
the need for external termination. The receiver termination
supply (VTRX) is the center tap of differential termination to

http://www.xilinx.com
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Receiver Buffer

The receiver includes buffers (FIFOs) in the datapath. This
section gives the reasons for including the buffers and out-
lines their operation. 

The receiver buffer is required for two reasons: 

• Clock correction to accommodate the slight difference 
in frequency between the recovered clock RXRECCLK 
and the internal FPGA user clock RXUSRCLK 

• Channel bonding to allow realignment of the input 
stream to ensure proper alignment of data being read 
through multiple transceivers

The receiver uses an elastic buffer, where "elastic" refers to
the ability to modify the read pointer for clock correction and
channel bonding. 

Comma Detection

Word alignment is dependent on the state of comma detect
bits. If comma detect is enabled, the transceiver recognizes
up to two 10-bit preprogrammed characters. Upon detection
of the character or characters, the comma detect output is
driven high and the data is synchronously aligned. If a
comma is detected and the data is aligned, no further align-
ment alteration takes place. If a comma is received and
realignment is necessary, the data is realigned and an indi-
cation is given at the receiver interface. The realignment
indicator is a distinct output.

The transceiver continuously monitors the data for the pres-
ence of the 10-bit character(s). Upon each occurrence of a
10-bit character, the data is checked for word alignment. If
comma detect is disabled, the data is not aligned to any par-
ticular pattern. The programmable option allows a user to
align data on comma+, comma–, both, or a unique
user-defined and programmed sequence.

Clock Correction 

RXRECCLK (the recovered clock) reflects the data rate of
the incoming data. RXUSRCLK defines the rate at which
the FPGA fabric consumes the data. Ideally, these rates are
identical. However, since the clocks typically have different
sources, one of the clocks will be faster than the other. The
receiver buffer accommodates this difference between the
clock rates. See Figure 12.

Nominally, the buffer is always half full. This is shown in the
top buffer, Figure 12, where the shaded area represents
buffered data not yet read. Received data is inserted via the
write pointer under control of RXRECCLK. The FPGA fabric
reads data via the read pointer under control of RXUS-
RCLK. The half full/half empty condition of the buffer gives a
cushion for the differing clock rates. This operation contin-
ues indefinitely, regardless of whether or not "meaningful"
data is being received. When there is no meaningful data to
be received, the incoming data will consist of IDLE charac-
ters or other padding. 

If RXUSRCLK is faster than RXRECCLK, the buffer
becomes more empty over time. The clock correction logic

corrects for this by decrementing the read pointer to reread
a repeatable byte sequence. This is shown in the middle
buffer, Figure 12, where the solid read pointer decrements
to the value represented by the dashed pointer. 

By decrementing the read pointer instead of incrementing it in
the usual fashion, the buffer is partially refilled. The transceiver
design will repeat a single repeatable byte sequence when
necessary to refill a buffer. If the byte sequence length is
greater than one, and if attribute CLK_COR_REPEAT_WAIT
is 0, then the transceiver may repeat the same sequence mul-
tiple times until the buffer is refilled to the desired extent. 

Similarly, if RXUSRCLK is slower than RXRECCLK, the buf-
fer will fill up over time. The clock correction logic corrects
for this by incrementing the read pointer to skip over a
removable byte sequence that need not appear in the final
FPGA fabric byte stream. This is shown in the bottom buffer,
Figure 12, where the solid read pointer increments to the
value represented by the dashed pointer. This accelerates
the emptying of the buffer, preventing its overflow. The
transceiver design will skip a single byte sequence when
necessary to partially empty a buffer. If attribute
CLK_COR_REPEAT_WAIT is 0, the transceiver may also
skip two consecutive removable byte sequences in one step
to further empty the buffer when necessary. 

These operations require the clock correction logic to recog-
nize a byte sequence that can be freely repeated or omitted
in the incoming data stream. This sequence is generally an
IDLE sequence, or other sequence comprised of special
values that occur in the gaps separating packets of mean-
ingful data. These gaps are required to occur sufficiently
often to facilitate the timely execution of clock correction. 

Channel Bonding

Some gigabit I/O standards such as Infiniband specify the
use of multiple transceivers in parallel for even higher data
rates. Words of data are split into bytes, with each byte sent
over a separate channel (transceiver). See Figure 13. 

Figure 12:  Clock Correction in Receiver
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Logic Resources
IOB blocks include six storage elements, as shown in
Figure 19. 

Each storage element can be configured either as an
edge-triggered D-type flip-flop or as a level-sensitive latch.
On the input, output, and 3-state path, one or two DDR reg-
isters can be used. 

Double data rate is directly accomplished by the two regis-
ters on each path, clocked by the rising edges (or falling
edges) from two different clock nets. The two clock signals
are generated by the DCM and must be 180 degrees out of
phase, as shown in Figure 20. There are two input, output,
and 3-state data signals, each being alternately clocked out.

Table  9:  Supported Differential Signal I/O Standards

I/O Standard
Output
VCCO

Input 
VCCO

Input
VREF

 Output
VOD

LDT_25 2.5 N/R N/R 0.500 – 0.740

LVDS_25 2.5 N/R N/R 0.247 – 0.454

LVDSEXT_25 2.5 N/R N/R 0.440 – 0.820

BLVDS_25 2.5 N/R N/R 0.250 – 0.450

ULVDS_25 2.5 N/R N/R 0.500 – 0.740

LVPECL_25 2.5 N/R N/R 0.345 – 1.185

LDT_25_DT(1) 2.5 2.5 N/R 0.500 – 0.740

LVDS_25_DT(1) 2.5 2.5 N/R 0.247 – 0.454

LVDSEXT_25_DT(1) 2.5 2.5 N/R 0.330 – 0.700

ULVDS_25_DT(1) 2.5 2.5 N/R 0.500 – 0.740

Notes: 
1. These standards support on-chip 100 termination.
2. N/R = no requirement.

Table  10:  Supported DCI I/O Standards

I/O Standard
Output
VCCO

Input
VCCO

Input
VREF

Termination
Type

LVDCI_33(1) 3.3 3.3 N/R Series

LVDCI_25 2.5 2.5 N/R Series

LVDCI_DV2_25 2.5 2.5 N/R Series

LVDCI_18 1.8 1.8 N/R Series

LVDCI_DV2_18 1.8 1.8 N/R Series

LVDCI_15 1.5 1.5 N/R Series

LVDCI_DV2_15 1.5 1.5 N/R Series

GTL_DCI 1.2 1.2 0.8 Single

GTLP_DCI 1.5 1.5 1.0 Single

HSTL_I_DCI 1.5 1.5 0.75 Split

HSTL_II_DCI 1.5 1.5 0.75 Split

HSTL_III_DCI 1.5 1.5 0.9 Single

HSTL_IV_DCI 1.5 1.5 0.9 Single

HSTL_I_DCI_18 1.8 1.8 0.9 Split

HSTL_II_DCI_18 1.8 1.8 0.9 Split

HSTL_III_DCI_18 1.8 1.8 1.1 Single

HSTL_IV_DCI_18 1.8 1.8 1.1 Single

SSTL2_I_DCI(2) 2.5 2.5 1.25 Split

SSTL2_II_DCI(2) 2.5 2.5 1.25 Split

SSTL18_I_DCI (3) 1.8 1.8 0.9 Split

SSTL18_II_DCI 1.8 1.8 0.9 Split

LVDS_25_DCI 2.5 2.5 N/R Split

LVDSEXT_25_DCI 2.5 2.5 N/R Split

Notes: 
1. LVDCI_XX is LVCMOS output controlled impedance buffers, 

matching all or half of the reference resistors.
2. These are SSTL compatible.
3. SSTL18_I is not a JEDEC-supported standard.
4. N/R = no requirement.

Figure 19:  Virtex-II Pro IOB Block

Table  10:  Supported DCI I/O Standards (Continued)

I/O Standard
Output
VCCO

Input
VCCO

Input
VREF

Termination
Type

Reg
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Reg
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Input
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Each block SelectRAM+ cell is a fully synchronous memory,
as illustrated in Figure 48. The two ports have independent
inputs and outputs and are independently clocked. 

Port Aspect Ratios

Table 23 shows the depth and the width aspect ratios for the
18 Kb block SelectRAM+ resource. Virtex-II Pro block
SelectRAM+ also includes dedicated routing resources to
provide an efficient interface with CLBs, block SelectRAM+,
and multipliers. 

Read/Write Operations
The Virtex-II Pro block SelectRAM+ read operation is fully
synchronous. An address is presented, and the read opera-
tion is enabled by control signal ENA or ENB. Then,
depending on clock polarity, a rising or falling clock edge
causes the stored data to be loaded into output registers.

The write operation is also fully synchronous. Data and
address are presented, and the write operation is enabled
by control signals WEA and WEB in addition to ENA or
ENB. Then, again depending on the clock input mode, a ris-

ing or falling clock edge causes the data to be loaded into
the memory cell addressed.

A write operation performs a simultaneous read operation.
Three different options are available, selected by configura-
tion:

1. WRITE_FIRST

The WRITE_FIRST option is a transparent mode. The 
same clock edge that writes the data input (DI) into the 
memory also transfers DI into the output registers DO, 
as shown in Figure 49. 

2. READ_FIRST

The READ_FIRST option is a read-before-write mode.

The same clock edge that writes data input (DI) into the
memory also transfers the prior content of the memory cell
addressed into the data output registers DO, as shown in
Figure 50. 

 

Figure 48:  18 Kb Block SelectRAM+ in Dual-Port Mode

Table  23:  18 Kb Block SelectRAM+ Port Aspect Ratio

Width Depth Address Bus Data Bus Parity Bus

1 16,384 ADDR[13:0] DATA[0] N/A

2 8,192 ADDR[12:0] DATA[1:0] N/A

4 4,096 ADDR[11:0] DATA[3:0] N/A

9 2,048 ADDR[10:0] DATA[7:0] Parity[0]

18 1,024 ADDR[9:0] DATA[15:0] Parity[1:0]

36 512 ADDR[8:0] DATA[31:0] Parity[3:0]
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Figure 49:  WRITE_FIRST Mode

Figure 50:  READ_FIRST Mode
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Virtex-II Pro(1) Electrical Characteristics
Virtex™-II Pro devices are provided in -7, -6, and -5 speed
grades, with -7 having the highest performance.

Virtex-II Pro DC and AC characteristics are specified for
both commercial and industrial grades. Except the operat-
ing temperature range or unless otherwise noted, all the DC
and AC electrical parameters are the same for a particular
speed grade (that is, the timing characteristics of a -6 speed
grade industrial device are the same as for a -6 speed grade

commercial device). However, only selected speed grades
and/or devices might be available in the industrial range.

All supply voltage and junction temperature specifications
are representative of worst-case conditions. The parame-
ters included are common to popular designs and typical
applications. Contact Xilinx for design considerations
requiring more detailed information.

All specifications are subject to change without notice.

Virtex-II Pro DC Characteristics

5
9 Virtex-II Pro and Virtex-II Pro X Platform FPGAs:

DC and Switching Characteristics

DS083 (v5.0) June 21, 2011 Product Specification

1. Unless otherwise noted, "Virtex-II Pro" refers to members of the Virtex-II Pro and/or Virtex-II Pro X families.

R

Table  1:  Absolute Maximum Ratings

Symbol Description(1) Virtex-II Pro X Virtex-II Pro Units

VCCINT Internal supply voltage relative to GND –0.5 to 1.6 V

VCCAUX Auxiliary supply voltage relative to GND –0.5 to 3.0 V

VCCO Output drivers supply voltage relative to GND –0.5 to 3.75 V

VBATT Key memory battery backup supply –0.5 to 4.05 V

VREF Input reference voltage –0.3 to 3.75 V

VIN
3.3V I/O input voltage relative to GND (user and dedicated I/Os) –0.3 to 4.05(3) V

2.5V or below I/O input voltage relative to GND (user and dedicated I/Os) –0.5 to VCCO + 0.5 V

VTS
Voltage applied to 3-state 3.3V output (user and dedicated I/Os) –0.3 to 4.05(3) V

Voltage applied to 3-state 2.5V or below output (user and dedicated I/Os) –0.5 to VCCO + 0.5 V

AVCCAUXRX Receive auxilliary supply voltage relative to GNDA (analog ground) –0.5 to 2.0 –0.5 to 3.0 V

AVCCAUXTX Transmit auxilliary supply voltage relative to GNDA (analog ground) –0.5 to 3.0 –0.5 to 3.0 V

VTRX Terminal receive supply voltage relative to GND –0.5 to 3.0 –0.5 to 3.0 V

VTTX Terminal transmit supply voltage relative to GND –0.5 to 1.6 –0.5 to 3.0 V

TSTG Storage temperature (ambient) –65 to +150 C

TSOL
Maximum soldering 
temperature(2)

All regular FG/FF flip-chip packages +220 C

Pb-free FGG256 wire-bond package N/A +260 C

Pb-free FGG456 and FGG676 
wire-bond packages N/A +250 C

TJ Maximum junction temperature(2) +125 C

Notes: 
1. Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are stress 

ratings only, and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions 
is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time might affect device reliability.

2. For soldering guidelines and thermal considerations, see the Device Packaging and Thermal Characteristics Guide information 
on the Xilinx website.

3. 3.3V I/O Absolute Maximum limit applied to DC and AC signals. Refer to XAPP659 for more details.

http://direct.xilinx.com/bvdocs/userguides/ug112.pdf
http://www.xilinx.com/bvdocs/appnotes/xapp659.pdf
http://www.xilinx.com
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RocketIO DC Input and Output Levels

Table  11:  RocketIO X Input/Output Voltage Specifications

Parameter Symbol Conditions Min Typ Max Units

Peak-to-Peak Differential Input Voltage(1) DVIN 250 2000 mV

Single-Ended Output Voltage Swing(2,3) DVOUT 0 400 900 mV

Peak-to-Peak Differential Output Voltage(2,3) DVPPOUT 0 800 1800 mV

Notes: 
1. See Table 24, page 15, for minimum eye sensitivity.
2. Output swing levels are selectable using TXDOWNLEVEL attribute. Refer to the RocketIO X Transceiver User Guide for details.
3. Output preemphasis levels are selectable using the TXEMPHLEVEL attribute. Refer to the RocketIO X Transceiver User Guide for 

details.

Table  12:  RocketIO Input/Output Voltage Specifications

Parameter Symbol Conditions Min Typ Max Units

Peak-to-Peak Differential Input Voltage DVIN 175 2000 mV

Differential Input Impedance DIMPIN

TERMINATION_IMP = 50 90 125 

TERMINATION_IMP = 75 135 187.5 

Single-Ended Output Voltage Swing(1,2) DVOUT 400 800 mV

Peak-to-Peak Differential Output Voltage(1,2) DVPPOUT 800 800 1600 mV

Notes: 
1. Output swing levels are selectable using TX_DIFF_CTRL attribute. Refer to the RocketIO Transceiver User Guide for details.
2. Output preemphasis levels are selectable at 10% (default), 20%, 25%, and 33% using the TX_PREEMPHASIS attribute. Refer to the 

RocketIO Transceiver User Guide for details.

Figure 1:  Single-Ended Output Voltage Swing
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Figure 2:  Peak-to-Peak Differential Output Voltage
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N/A  AVCCAUXRX7  B13

N/A  AVCCAUXRX18  R13

N/A  VTRXPAD18  R12

N/A  RXNPAD18  T13

N/A  RXPPAD18  T12

N/A  GNDA18  P11

N/A  TXPPAD18  T11

N/A  TXNPAD18  T10

N/A  VTTXPAD18  R10

N/A  AVCCAUXTX18  R11

N/A  AVCCAUXRX19  R7

N/A  VTRXPAD19  R6

N/A  RXNPAD19  T7

N/A  RXPPAD19  T6

N/A  GNDA19  P6

N/A  TXPPAD19  T5

N/A  TXNPAD19  T4

N/A  VTTXPAD19  R4

N/A  AVCCAUXTX19  R5

N/A  VCCINT  N4

N/A  VCCINT  N13

N/A  VCCINT  M5

N/A  VCCINT  M12

N/A  VCCINT  E5

N/A  VCCINT  E12

N/A  VCCINT  D4

N/A  VCCINT  D13

N/A  VCCAUX  R16

N/A  VCCAUX  R1

N/A  VCCAUX  B16

N/A  VCCAUX  B1

N/A  GND  T16

N/A  GND  T1

N/A  GND  R2

Table  5:  FG256/FGG256 — XC2VP2 and XC2VP4

Bank Pin Description Pin Number
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7  VCCO_7  K7

7  VCCO_7  J7

7  VCCO_7  H6

7  VCCO_7  G6

N/A  CCLK  W20

N/A  PROG_B  B1

N/A  DONE  Y18

N/A  M0  Y4

N/A  M1  W3

N/A  M2  Y5

N/A  TCK  B22

N/A  TDI  D3

N/A  TDO  D20

N/A  TMS  A21

N/A  PWRDWN_B  Y19

N/A  HSWAP_EN  A2

N/A  RSVD  C18

N/A  VBATT  C19

N/A  DXP  C4

N/A  DXN  C5

N/A  AVCCAUXTX4  B4 NC NC

N/A  VTTXPAD4  B3 NC NC

N/A  TXNPAD4  A3 NC NC

N/A  TXPPAD4  A4 NC NC

N/A  GNDA4  C6 NC NC

N/A  RXPPAD4  A5 NC NC

N/A  RXNPAD4  A6 NC NC

N/A  VTRXPAD4  B5 NC NC

N/A  AVCCAUXRX4  B6 NC NC

N/A  AVCCAUXTX6  B8

N/A  VTTXPAD6  B7

N/A  TXNPAD6  A7

N/A  TXPPAD6  A8

N/A  GNDA6  C9

N/A  RXPPAD6  A9

N/A  RXNPAD6  A10

Table  6:  FG456/FGG456 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description Pin Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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N/A  VTRXPAD6  B9

N/A  AVCCAUXRX6  B10

N/A  AVCCAUXTX7  B14

N/A  VTTXPAD7  B13

N/A  TXNPAD7  A13

N/A  TXPPAD7  A14

N/A  GNDA7  C14

N/A  RXPPAD7  A15

N/A  RXNPAD7  A16

N/A  VTRXPAD7  B15

N/A  AVCCAUXRX7  B16

N/A  AVCCAUXTX9  B18 NC NC

N/A  VTTXPAD9  B17 NC NC

N/A  TXNPAD9  A17 NC NC

N/A  TXPPAD9  A18 NC NC

N/A  GNDA9  C17 NC NC

N/A  RXPPAD9  A19 NC NC

N/A  RXNPAD9  A20 NC NC

N/A  VTRXPAD9  B19 NC NC

N/A  AVCCAUXRX9  B20 NC NC

N/A  AVCCAUXRX16  AA20 NC NC

N/A  VTRXPAD16  AA19 NC NC

N/A  RXNPAD16  AB20 NC NC

N/A  RXPPAD16  AB19 NC NC

N/A  GNDA16  Y17 NC NC

N/A  TXPPAD16  AB18 NC NC

N/A  TXNPAD16  AB17 NC NC

N/A  VTTXPAD16  AA17 NC NC

N/A  AVCCAUXTX16  AA18 NC NC

N/A  AVCCAUXRX18  AA16

N/A  VTRXPAD18  AA15

N/A  RXNPAD18  AB16

N/A  RXPPAD18  AB15

N/A  GNDA18  Y14

N/A  TXPPAD18  AB14

N/A  TXNPAD18  AB13

N/A  VTTXPAD18  AA13

Table  6:  FG456/FGG456 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description Pin Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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N/A GND H4

N/A GND H23

N/A GND K6

N/A GND K21

N/A GND L11

N/A GND L12

N/A GND L13

N/A GND L14

N/A GND L15

N/A GND L16

N/A GND M3

N/A GND M11

N/A GND M12

N/A GND M13

N/A GND M14

N/A GND M15

N/A GND M16

N/A GND M24

N/A GND N11

N/A GND N12

N/A GND N13

N/A GND N14

N/A GND N15

N/A GND N16

N/A GND P11

N/A GND P12

N/A GND P13

N/A GND P14

N/A GND P15

N/A GND P16

N/A GND R3

N/A GND R11

N/A GND R12

N/A GND R13

N/A GND R14

Table  7:  FG676/FGG676 — XC2VP20, XC2VP30, and XC2VP40

Bank Pin Description Pin Number

No Connects

XC2VP20 XC2VP30 XC2VP40
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0  IO_L73N_0  G14   

0  IO_L73P_0  F14   

0  IO_L74N_0/GCLK7P  E14   

0  IO_L74P_0/GCLK6S  D14   

0  IO_L75N_0/GCLK5P  C14   

0  IO_L75P_0/GCLK4S  B14   

1  IO_L75N_1/GCLK3P  B13   

1  IO_L75P_1/GCLK2S  C13   

1  IO_L74N_1/GCLK1P  D13   

1  IO_L74P_1/GCLK0S  E13   

1  IO_L73N_1  F13   

1  IO_L73P_1  G13   

1  IO_L69N_1/VREF_1  H13   

1  IO_L69P_1  H12   

1  IO_L68N_1  C12   

1  IO_L68P_1  D12   

1  IO_L67N_1  E12   

1  IO_L67P_1  F12   

1  IO_L45N_1/VREF_1  D11 NC NC

1  IO_L45P_1  E11 NC NC

1  IO_L44N_1  G12 NC NC

1  IO_L44P_1  G11 NC NC

1  IO_L43N_1  D10 NC NC

1  IO_L43P_1  E10 NC NC

1  IO_L39N_1  F11 NC NC

1  IO_L39P_1  F10 NC NC

1  IO_L38N_1  H11 NC NC

1  IO_L38P_1  G10 NC NC

1  IO_L37N_1  C9 NC NC

1  IO_L37P_1  D9 NC NC

1  IO_L09N_1/VREF_1  F9   

1  IO_L09P_1  G9   

1  IO_L08N_1  A8   

1  IO_L08P_1  B8   

1  IO_L07N_1  C8   

1  IO_L07P_1  D8   

Table  8:  FF672 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description
Pin 

Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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Table  9:  FF896 — XC2VP7, XC2VP20, XC2VPX20, and XC2VP30

Bank

Pin Description

Pin 
Number

No Connects

Virtex-II Pro devices
XC2VPX20

(if Different) XC2VP7
XC2VP20, 
XC2VPX20 XC2VP30

0  IO_L01N_0/VRP_0  E25    

0  IO_L01P_0/VRN_0  E24    

0  IO_L02N_0  F24    

0  IO_L02P_0  F23    

0  IO_L03N_0  E23    

0  IO_L03P_0/VREF_0  E22    

0  IO_L05_0/No_Pair  G23    

0  IO_L06N_0  H22    

0  IO_L06P_0  G22    

0  IO_L07N_0  F22    

0  IO_L07P_0  F21    

0  IO_L08N_0  D24    

0  IO_L08P_0  C24    

0  IO_L09N_0  H21    

0  IO_L09P_0/VREF_0  G21    

0  IO_L37N_0  E21    

0  IO_L37P_0  D21    

0  IO_L38N_0  D23    

0  IO_L38P_0  C23    

0  IO_L39N_0  H20    

0  IO_L39P_0  G20    

0  IO_L43N_0  E20    

0  IO_L43P_0  D20    

0  IO_L44N_0  B23    

0  IO_L44P_0  A23    

0  IO_L45N_0  H19    

0  IO_L45P_0/VREF_0  G19    

0  IO_L46N_0   E19 NC

0  IO_L46P_0   E18 NC

0  IO_L47N_0   C22 NC

0  IO_L47P_0   B22 NC

0  IO_L48N_0   F20 NC

0  IO_L48P_0   F19 NC

0  IO_L49N_0   G17 NC

0  IO_L49P_0   F17 NC

0  IO_L50_0/No_Pair   B21 NC
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2  IO_L38N_2  N10

2  IO_L38P_2  N9

2  IO_L39N_2  M7

2  IO_L39P_2  M6

2  IO_L40N_2/VREF_2  L2

2  IO_L40P_2  M2

2  IO_L41N_2  N8

2  IO_L41P_2  N7

2  IO_L42N_2  L4

2  IO_L42P_2  L3

2  IO_L43N_2  M4

2  IO_L43P_2  M3

2  IO_L44N_2  P10

2  IO_L44P_2  P9

2  IO_L45N_2  N6

2  IO_L45P_2  N5

2  IO_L46N_2/VREF_2  M1

2  IO_L46P_2  N1

2  IO_L47N_2  P8

2  IO_L47P_2  P7

2  IO_L48N_2  N4

2  IO_L48P_2  N3

2  IO_L49N_2  N2

2  IO_L49P_2  P2

2  IO_L50N_2  R10

2  IO_L50P_2  R9

2  IO_L51N_2  P6

2  IO_L51P_2  P5

2  IO_L52N_2/VREF_2  P4

2  IO_L52P_2  P3

2  IO_L53N_2  T11

2  IO_L53P_2  U11

2  IO_L54N_2  R7

2  IO_L54P_2  R6

2  IO_L55N_2  P1

2  IO_L55P_2  R1

2  IO_L56N_2  T10

2  IO_L56P_2  T9

Table  10:  FF1152 — XC2VP20, XC2VP30, XC2VP40, and XC2VP50

Bank Pin Description
Pin 

Number

No Connects

XC2VP20 XC2VP30 XC2VP40 XC2VP50
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6  IO_L34P_6  AG37

6  IO_L34N_6  AF37

6  IO_L35P_6  AE30

6  IO_L35N_6  AE31

6  IO_L36P_6  AG33

6  IO_L36N_6  AG34

6  IO_L37P_6  AF38

6  IO_L37N_6  AF39

6  IO_L38P_6  AD28

6  IO_L38N_6  AC28

6  IO_L39P_6  AF35

6  IO_L39N_6/VREF_6  AF36

6  IO_L40P_6  AF33

6  IO_L40N_6  AF34

6  IO_L41P_6  AD29

6  IO_L41N_6  AD30

6  IO_L42P_6  AE38

6  IO_L42N_6  AE39

6  IO_L43P_6  AE36

6  IO_L43N_6  AE37

6  IO_L44P_6  AC27

6  IO_L44N_6  AB27

6  IO_L45P_6  AE34

6  IO_L45N_6/VREF_6  AE35

6  IO_L46P_6  AE32

6  IO_L46N_6  AE33

6  IO_L47P_6  AC30

6  IO_L47N_6  AC31

6  IO_L48P_6  AD37

6  IO_L48N_6  AD38

6  IO_L49P_6  AD33

6  IO_L49N_6  AD34

6  IO_L50P_6  AB28

6  IO_L50N_6  AB29

6  IO_L51P_6  AD36

6  IO_L51N_6/VREF_6  AC36

6  IO_L52P_6  AD32

6  IO_L52N_6  AC32

Table  12:  FF1517 — XC2VP50 and XC2VP70

Bank Pin Description
Pin 

Number

No Connects

XC2VP50 XC2VP70

http://www.xilinx.com


Virtex-II Pro and Virtex-II Pro X Platform FPGAs: Pinout Information
R

DS083 (v5.0) June 21, 2011 www.xilinx.com Module 4 of 4
Product Specification 205

Product Not Recommended For New Designs

0  IO_L34N_0  E30   

0  IO_L34P_0  F30   

0  IO_L35N_0  D30   

0  IO_L35P_0  C30   

0  IO_L36N_0  M28   

0  IO_L36P_0/VREF_0  M29   

0  IO_L78N_0  K29 NC  

0  IO_L78P_0  L29 NC  

0  IO_L83_0/No_Pair  H29 NC  

0  IO_L84N_0  F29 NC  

0  IO_L84P_0  G29 NC  

0  IO_L85N_0  D29 NC  

0  IO_L85P_0  E29 NC  

0  IO_L86N_0  L28 NC  

0  IO_L86P_0  K28 NC  

0  IO_L87N_0  H28 NC  

0  IO_L87P_0/VREF_0  J28 NC  

0  IO_L37N_0  E28   

0  IO_L37P_0  F28   

0  IO_L38N_0  C29   

0  IO_L38P_0  C28   

0  IO_L39N_0  L27   

0  IO_L39P_0  M27   

0  IO_L43N_0  J27   

0  IO_L43P_0  K27   

0  IO_L44N_0  H27   

0  IO_L44P_0  G27   

0  IO_L45N_0  E27   

0  IO_L45P_0/VREF_0  F27   

0  IO_L46N_0  M25   

0  IO_L46P_0  M26   

0  IO_L47N_0  L26   

0  IO_L47P_0  K26   

0  IO_L48N_0  H26   

0  IO_L48P_0  J26   

0  IO_L49N_0  F26   

Table  13:  FF1704 — XC2VP70, XC2VPX70, and XC2VP100

Bank

Pin Description

Pin Number

No Connects

Virtex-II Pro Devices
XC2VPX70

(if Different)
XC2VP70, 
XC2VPX70 XC2VP100
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1  IO_L30P_1  G13   

1  IO_L29N_1  K13   

1  IO_L29P_1  J13   

1  IO_L28N_1  M13   

1  IO_L28P_1  L13   

1  IO_L27N_1/VREF_1  E12   

1  IO_L27P_1  D12   

1  IO_L26N_1  F12   

1  IO_L26P_1  G12   

1  IO_L25N_1  J12   

1  IO_L25P_1  H12   

1  IO_L21N_1  L12   

1  IO_L21P_1  K12   

1  IO_L20N_1  C11   

1  IO_L20P_1  C10   

1  IO_L19N_1  F11   

1  IO_L19P_1  E11   

1  IO_L09N_1/VREF_1  J11   

1  IO_L09P_1  H11   

1  IO_L08N_1  D10   

1  IO_L08P_1  E10   

1  IO_L07N_1  G10   

1  IO_L07P_1  F10   

1  IO_L06N_1  J10   

1  IO_L06P_1  H10   

1  IO_L05_1/No_Pair  K11   

1  IO_L03N_1/VREF_1  D9   

1  IO_L03P_1  C9   

1  IO_L02N_1  E9   

1  IO_L02P_1  F9   

1  IO_L01N_1/VRP_1  H9   

1  IO_L01P_1/VRN_1  G9   

2  IO_L01N_2/VRP_2  C5   

2  IO_L01P_2/VRN_2  C6   

2  IO_L02N_2  E7   

Table  13:  FF1704 — XC2VP70, XC2VPX70, and XC2VP100

Bank

Pin Description

Pin Number

No Connects

Virtex-II Pro Devices
XC2VPX70

(if Different)
XC2VP70, 
XC2VPX70 XC2VP100
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5  IO_L37N_5  AU28   

5  IO_L37P_5  AV28   

5  IO_L87N_5/VREF_5  AP28 NC  

5  IO_L87P_5  AR28 NC  

5  IO_L86N_5  AN28 NC  

5  IO_L86P_5  AM28 NC  

5  IO_L85N_5  AV29 NC  

5  IO_L85P_5  AW29 NC  

5  IO_L84N_5  AT29 NC  

5  IO_L84P_5  AU29 NC  

5  IO_L83_5/No_Pair  AR29 NC  

5  IO_L78N_5  AM29 NC  

5  IO_L78P_5  AN29 NC  

5  IO_L36N_5/VREF_5  AL29   

5  IO_L36P_5  AL28   

5  IO_L35N_5  AY30   

5  IO_L35P_5  AW30   

5  IO_L34N_5  AU30   

5  IO_L34P_5  AV30   

5  IO_L30N_5  AR30   

5  IO_L30P_5  AT30   

5  IO_L29N_5  AN30   

5  IO_L29P_5  AP30   

5  IO_L28N_5  AL30   

5  IO_L28P_5  AM30   

5  IO_L27N_5/VREF_5  AV31   

5  IO_L27P_5  AW31   

5  IO_L26N_5  AU31   

5  IO_L26P_5  AT31   

5  IO_L25N_5  AP31   

5  IO_L25P_5  AR31   

5  IO_L21N_5  AM31   

5  IO_L21P_5  AN31   

5  IO_L20N_5  AY32   

5  IO_L20P_5  AY33   

5  IO_L19N_5  AU32   

Table  13:  FF1704 — XC2VP70, XC2VPX70, and XC2VP100

Bank

Pin Description

Pin Number

No Connects

Virtex-II Pro Devices
XC2VPX70

(if Different)
XC2VP70, 
XC2VPX70 XC2VP100
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N/A  GND  AU25   

N/A  GND  AU18   

N/A  GND  AU6   

N/A  GND  AV38   

N/A  GND  AV22   

N/A  GND  AV21   

N/A  GND  AV5   

N/A  GND  AW39   

N/A  GND  AW32   

N/A  GND  AW28   

N/A  GND  AW15   

N/A  GND  AW11   

N/A  GND  AW4   

N/A  GND  AY42   

N/A  GND  AY41   

N/A  GND  AY40   

N/A  GND  AY3   

N/A  GND  AY2   

N/A  GND  AY1   

N/A  GND  BA42   

N/A  GND  BA1   

N/A  GND  AA38   

N/A  GND  AA35   

N/A  GND  AA32   

N/A  GND  AA26   

N/A  GND  AA25   

N/A  GND  AA24   

N/A  GND  AA23   

N/A  GND  AA22   

N/A  GND  AA21   

N/A  GND  AA20   

N/A  GND  AA19   

N/A  GND  AA18   

N/A  GND  AA17   

N/A  GND  AA11   

N/A  GND  AA8   

Table  13:  FF1704 — XC2VP70, XC2VPX70, and XC2VP100

Bank

Pin Description

Pin Number

No Connects

Virtex-II Pro Devices
XC2VPX70

(if Different)
XC2VP70, 
XC2VPX70 XC2VP100
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Product Not Recommended For New Designs

Notice of Disclaimer
THE XILINX HARDWARE FPGA AND CPLD DEVICES REFERRED TO HEREIN (“PRODUCTS”) ARE SUBJECT TO THE TERMS AND
CONDITIONS OF THE XILINX LIMITED WARRANTY WHICH CAN BE VIEWED AT http://www.xilinx.com/warranty.htm. THIS LIMITED
WARRANTY DOES NOT EXTEND TO ANY USE OF PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE
SPECIFICATIONS STATED IN THE XILINX DATA SHEET. ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE
PERFORMANCE, SUCH AS LIFE-SUPPORT OR SAFETY DEVICES OR SYSTEMS, OR ANY OTHER APPLICATION THAT INVOKES
THE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR PROPERTY OR ENVIRONMENTAL DAMAGE  (“CRITICAL
APPLICATIONS”). USE OF PRODUCTS IN CRITICAL APPLICATIONS IS AT THE SOLE RISK OF CUSTOMER, SUBJECT TO
APPLICABLE LAWS AND REGULATIONS.

Virtex-II Pro Data Sheet
The Virtex-II Pro Data Sheet contains the following modules:

• Virtex-II Pro and Virtex-II Pro X Platform FPGAs: 
Introduction and Overview (Module 1) 

• Virtex-II Pro and Virtex-II Pro X Platform FPGAs: 
Functional Description (Module 2) 

• Virtex-II Pro and Virtex-II Pro X Platform FPGAs: DC 
and Switching Characteristics (Module 3) 

• Virtex-II Pro and Virtex-II Pro X Platform FPGAs: 
Pinout Information (Module 4) 

11/17/04 4.1 • Table 4: Added requirement to VBATT to connect pin to VCCAUX or GND if battery is not 
used.

03/01/05 4.2 • Table 3: Corrected number of Differential I/O Pairs for XC2VP30-FF1152 from 340 to 
316.

• Table 4: Changed Direction for User I/O pins (IO_LXXY_#) from “Input/Output” to 
“Input/Output/Bidirectional”. 

06/20/05 4.3 No changes in Module 4 for this revision.

09/15/05 4.4 No changes in Module 4 for this revision.

10/10/05 4.5 No changes in Module 4 for this revision.

03/05/07 4.6 • Figure 2, page 29: Corrected NOTE 3.
• Figure 7, page 161: Updated with drawing showing correct heat sink profile and detail.

11/05/07 4.7 Updated copyright notice and legal disclaimer.

06/21/11 5.0 Added Product Not Recommended for New Designs banner. Updated Figure 3, page 50, 
with the newest FG676/FGG676 mechanical drawing.
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