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Understanding Embedded - FPGAs (Field
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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General Description
The Virtex-II family is a platform FPGA developed for high
performance from low-density to high-density designs that
are based on IP cores and customized modules. The family
delivers complete solutions for telecommunication, wire-
less, networking, video, and DSP applications, including
PCI, LVDS, and DDR interfaces. 

The leading-edge 0.15 µm / 0.12 µm CMOS 8-layer metal
process and the Virtex-II architecture are optimized for high
speed with low power consumption. Combining a wide vari-
ety of flexible features and a large range of densities up to
10 million system gates, the Virtex-II family enhances pro-
grammable logic design capabilities and is a powerful alter-
native to mask-programmed gates arrays. As shown in
Table 1, the Virtex-II family comprises 11 members, ranging
from 40K to 8M system gates.

Packaging
Offerings include ball grid array (BGA) packages with
0.80 mm, 1.00 mm, and 1.27 mm pitches. In addition to tra-
ditional wire-bond interconnects, flip-chip interconnect is
used in some of the BGA offerings. The use of flip-chip
interconnect offers more I/Os than is possible in wire-bond
versions of the similar packages. Flip-chip construction
offers the combination of high pin count with high thermal
capacity.

Wire-bond packages CS, FG, and BG are optionally avail-
abe in Pb-free versions CSG, FGG, and BGG. See Virtex-II
Ordering Examples, page 6.

Table 2 shows the maximum number of user I/Os available.
The Virtex-II device/package combination table (Table 6 at
the end of this section) details the maximum number of I/Os
for each device and package using wire-bond or flip-chip
technology. 

Table  1:  Virtex-II Field-Programmable Gate Array Family Members

Device
System 
Gates

CLB 
(1 CLB = 4 slices = Max 128 bits)

Multiplier 
Blocks

 SelectRAM Blocks

DCMs
Max I/O 
Pads(1)

Array 
Row x Col. Slices

Maximum 
Distributed 
RAM Kbits

18 Kbit 
Blocks

Max RAM 
(Kbits)

XC2V40 40K 8 x 8 256 8 4 4 72 4 88

XC2V80 80K 16 x 8 512 16 8 8 144 4 120

XC2V250 250K 24 x 16 1,536 48 24 24 432 8 200

XC2V500 500K 32 x 24 3,072 96 32 32 576 8 264

XC2V1000 1M 40 x 32 5,120 160 40 40 720 8 432

XC2V1500 1.5M 48 x 40 7,680 240 48 48 864 8 528

XC2V2000 2M 56 x 48 10,752 336 56 56 1,008 8 624

XC2V3000 3M 64 x 56 14,336 448 96 96 1,728 12 720

XC2V4000 4M 80 x 72 23,040 720 120 120 2,160 12 912

XC2V6000 6M 96 x 88 33,792 1,056 144 144 2,592 12 1,104

XC2V8000 8M 112 x 104 46,592 1,456 168 168 3,024 12 1,108

Notes: 
1. See details in Table 2, “Maximum Number of User I/O Pads”.

Table  2:  Maximum Number of User I/O Pads

Device Wire-Bond Flip-Chip

XC2V40 88 -

XC2V80 120 -

XC2V250 200 -

XC2V500 264 -

XC2V1000 328 432

XC2V1500 392 528

XC2V2000 - 624

XC2V3000 516 720

XC2V4000 - 912

XC2V6000 - 1,104

XC2V8000 - 1,108

http://www.xilinx.com
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The DDR mechanism shown in Figure 3 can be used to mir-
ror a copy of the clock on the output. This is useful for prop-
agating a clock along the data that has an identical delay. It
is also useful for multiple clock generation, where there is a
unique clock driver for every clock load. Virtex-II devices
can produce many copies of a clock with very little skew. 

Each group of two registers has a clock enable signal (ICE
for the input registers, OCE for the output registers, and
TCE for the 3-state registers). The clock enable signals are
active High by default. If left unconnected, the clock enable
for that storage element defaults to the active state. 

Each IOB block has common synchronous or asynchronous
set and reset (SR and REV signals).

SR forces the storage element into the state specified by the
SRHIGH or SRLOW attribute. SRHIGH forces a logic “1”.
SRLOW forces a logic “0”. When SR is used, a second input
(REV) forces the storage element into the opposite state. The
reset condition predominates over the set condition. The ini-
tial state after configuration or global initialization state is
defined by a separate INIT0 and INIT1 attribute. By default,
the SRLOW attribute forces INIT0, and the SRHIGH attribute
forces INIT1.

For each storage element, the SRHIGH, SRLOW, INIT0,
and INIT1 attributes are independent. Synchronous or
asynchronous set / reset is consistent in an IOB block. 

All the control signals have independent polarity. Any
inverter placed on a control input is automatically absorbed.

Each register or latch (independent of all other registers or
latches) (see Figure 4) can be configured as follows:

• No set or reset
• Synchronous set
• Synchronous reset
• Synchronous set and reset
• Asynchronous set (preset)
• Asynchronous reset (clear)
• Asynchronous set and reset (preset and clear)

The synchronous reset overrides a set, and an asynchro-
nous clear overrides a preset.

Figure 3:  Double Data Rate Registers
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Total Amount of SelectRAM Memory 
Table 19 shows the amount of block SelectRAM memory
available for each Virtex-II device. The 18 Kbit SelectRAM
blocks are cascadable to implement deeper or wider single- or
dual-port memory resources. 

18-Bit x 18-Bit Multipliers

Introduction
A Virtex-II multiplier block is an 18-bit by 18-bit 2’s comple-
ment signed multiplier. Virtex-II devices incorporate many
embedded multiplier blocks. These multipliers can be asso-
ciated with an 18 Kbit block SelectRAM resource or can be
used independently. They are optimized for high-speed
operations and have a lower power consumption compared
to an 18-bit x 18-bit multiplier in slices.

Figure 34:  Block SelectRAM (2-column, 4-column, and 6-column)
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Table  19:  Virtex-II SelectRAM Memory Available

Device

Total SelectRAM Memory

Blocks in Kbits in Bits

XC2V40 4 72 73,728

XC2V80 8 144 147,456

XC2V250 24 432 442,368

XC2V500 32 576 589,824

XC2V1000 40 720 737,280

XC2V1500 48 864 884,736

XC2V2000 56 1,008 1,032,192

XC2V3000 96 1,728 1,769,472

XC2V4000 120 2,160 2,211,840

XC2V6000 144 2,592 2,654,208

XC2V8000 168 3,024 3,096,576

Table  19:  Virtex-II SelectRAM Memory Available

Device

Total SelectRAM Memory

Blocks in Kbits in Bits
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Configuration
Virtex-II devices are configured by loading application spe-
cific configuration data into the internal configuration mem-
ory. Configuration is carried out using a subset of the device
pins, some of which are dedicated, while others can be
re-used as general purpose inputs and outputs once config-
uration is complete.

Depending on the system design, several configuration
modes are supported, selectable via mode pins. The mode
pins M2, M1 and M0 are dedicated pins. The M2, M1, and
M0 mode pins should be set at a constant DC voltage level,
either through pull-up or pull-down resistors, or tied directly
to ground or VCCAUX. The mode pins should not be toggled
during and after configuration.

An additional pin, HSWAP_EN is used in conjunction with
the mode pins to select whether user I/O pins have pull-ups
during configuration. By default, HSWAP_EN is tied High
(internal pull-up) which shuts off the pull-ups on the user I/O
pins during configuration. When HSWAP_EN is tied Low,
user I/Os have pull-ups during configuration. Other dedi-
cated pins are CCLK (the configuration clock pin), DONE,
PROG_B, and the Boundary-Scan pins: TDI, TDO, TMS,
and TCK. Depending on the configuration mode chosen,
CCLK can be an output generated by the FPGA, or an input
accepting an externally generated clock. The configuration
pins and Boundary-Scan pins are independent of the VCCO.
The auxiliary power supply (VCCAUX) of 3.3V is used for
these pins. All configuration pins are LVTTL 12 mA. (See
Virtex-II DC Characteristics in Module 3.)

A persist option is available which can be used to force the
configuration pins to retain their configuration function even
after device configuration is complete. If the persist option is
not selected then the configuration pins with the exception
of CCLK, PROG_B, and DONE can be used as user I/O in
normal operation. The persist option does not apply to the
Boundary-Scan related pins. The persist feature is valuable
in applications which employ partial reconfiguration or
reconfiguration on the fly.

Configuration Modes
Virtex-II supports the following five configuration modes:

• Slave-Serial Mode
• Master-Serial Mode
• Slave SelectMAP Mode
• Master SelectMAP Mode
• Boundary-Scan (JTAG, IEEE 1532) Mode

A detailed description of configuration modes is provided in
the Virtex-II User Guide.

Slave-Serial Mode
In slave-serial mode, the FPGA receives configuration data
in bit-serial form from a serial PROM or other serial source
of configuration data. The CCLK pin on the FPGA is an
input in this mode. The serial bitstream must be setup at the

DIN input pin a short time before each rising edge of the
externally generated CCLK.

Multiple FPGAs can be daisy-chained for configuration from
a single source. After a particular FPGA has been config-
ured, the data for the next device is routed internally to the
DOUT pin. The data on the DOUT pin changes on the falling
edge of CCLK.

Slave-serial mode is selected by applying <111> to the
mode pins (M2, M1, M0). A weak pull-up on the mode pins
makes slave serial the default mode if the pins are left
unconnected. 

Master-Serial Mode
In master-serial mode, the CCLK pin is an output pin. It is
the Virtex-II FPGA device that drives the configuration clock
on the CCLK pin to a Xilinx Serial PROM which in turn feeds
bit-serial data to the DIN input. The FPGA accepts this data
on each rising CCLK edge. After the FPGA has been
loaded, the data for the next device in a daisy-chain is pre-
sented on the DOUT pin after the falling CCLK edge. 

The interface is identical to slave serial except that an inter-
nal oscillator is used to generate the configuration clock
(CCLK). A wide range of frequencies can be selected for
CCLK which always starts at a slow default frequency. Con-
figuration bits then switch CCLK to a higher frequency for
the remainder of the configuration. 

Slave SelectMAP Mode 
The SelectMAP mode is the fastest configuration option.
Byte-wide data is written into the Virtex-II FPGA device with
a BUSY flag controlling the flow of data. An external data
source provides a byte stream, CCLK, an active Low Chip
Select (CS_B) signal and a Write signal (RDWR_B). If
BUSY is asserted (High) by the FPGA, the data must be
held until BUSY goes Low. Data can also be read using the
SelectMAP mode. If RDWR_B is asserted, configuration
data is read out of the FPGA as part of a readback opera-
tion.

After configuration, the pins of the SelectMAP port can be
used as additional user I/O. Alternatively, the port can be
retained to permit high-speed 8-bit readback using the per-
sist option.

Multiple Virtex-II FPGAs can be configured using the
SelectMAP mode, and be made to start-up simultaneously.
To configure multiple devices in this way, wire the individual
CCLK, Data, RDWR_B, and BUSY pins of all the devices in
parallel. The individual devices are loaded separately by
deasserting the CS_B pin of each device in turn and writing
the appropriate data.

Master SelectMAP Mode 
This mode is a master version of the SelectMAP mode. The
device is configured byte-wide on a CCLK supplied by the

http://www.xilinx.com
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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 Data Sheet
The Virtex-II Data Sheet contains the following modules:

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

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

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

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

http://www.xilinx.com
http://www.xilinx.com/warranty.htm
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IOB Output Switching Characteristics Standard Adjustments

Table 17 gives all standard-specific adjustments for output delays terminating at pads, based on standard capacitive load,
CREF. Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. For other standards,
adjust the delays by the values shown.

Table  17:  IOB Output Switching Characteristics Standard Adjustments 

Description
IOSTANDARD 

Attribute
Timing 

Parameter

 Speed Grade

Units-6 -5 -4

LVTTL (Low-Voltage Transistor-Transistor Logic), Slow, 2 mA LVTTL_S2 TOLVTTL_S2 9.42 9.71 10.68 ns

LVTTL, Slow, 4 mA LVTTL_S4 TOLVTTL_S4 5.77 5.95 6.55 ns

LVTTL, Slow, 6 mA LVTTL_S6 TOLVTTL_S6 4.11 4.24 4.66 ns

LVTTL, Slow, 8 mA LVTTL_S8 TOLVTTL_S8 2.87 2.96 3.26 ns

LVTTL, Slow, 12 mA LVTTL_S12 TOLVTTL_S12 2.32 2.39 2.63 ns

LVTTL, Slow, 16 mA LVTTL_S16 TOLVTTL_S16 1.70 1.75 1.93 ns

LVTTL, Slow, 24 mA LVTTL_S24 TOLVTTL_S24 1.26 1.30 1.43 ns

LVTTL, Fast, 2 mA LVTTL_F2 TOLVTTL_F2 6.52 6.72 7.39 ns

LVTTL, Fast, 4 mA LVTTL_F4 TOLVTTL_F4 2.80 2.88 3.17 ns

LVTTL, Fast, 6 mA LVTTL_F6 TOLVTTL_F6 1.57 1.62 1.78 ns

LVTTL, Fast, 8 mA LVTTL_F8 TOLVTTL_F8 0.46 0.48 0.52 ns

LVTTL, Fast, 12 mA LVTTL_F12 TOLVTTL_F12 0.00 0.00 0.00 ns

LVTTL, Fast, 16 mA LVTTL_F16 TOLVTTL_F16 –0.13 –0.14 –0.15 ns

LVTTL, Fast, 24 mA LVTTL_F24 TOLVTTL_F24 –0.22 –0.23 –0.26 ns

LVCMOS (Low-Voltage CMOS), 3.3V, Slow, 2 mA LVCMOS33_S2 TOLVCMOS33_S2 7.67 7.91 8.70 ns

LVCMOS, 3.3V, Slow, 4 mA LVCMOS33_S4 TOLVCMOS33_S4 4.37 4.50 4.95 ns

LVCMOS, 3.3V, Slow, 6 mA LVCMOS33_S6 TOLVCMOS33_S6 3.34 3.44 3.78 ns

LVCMOS, 3.3V, Slow, 8 mA LVCMOS33_S8 TOLVCMOS33_S8 2.29 2.36 2.60 ns

LVCMOS, 3.3V, Slow, 12 mA LVCMOS33_S12 TOLVCMOS33_S12 1.91 1.97 2.16 ns

LVCMOS, 3.3V, Slow, 16 mA LVCMOS33_S16 TOLVCMOS33_S16 1.24 1.27 1.40 ns

LVCMOS, 3.3V, Slow, 24 mA LVCMOS33_S24 TOLVCMOS33_S24 1.18 1.22 1.34 ns

LVCMOS, 3.3V, Fast, 2 mA LVCMOS33_F2 TOLVCMOS33_F2 5.82 6.00 6.60 ns

LVCMOS, 3.3V, Fast, 4 mA LVCMOS33_F4 TOLVCMOS33_F4 2.48 2.55 2.81 ns

LVCMOS, 3.3V, Fast, 6 mA LVCMOS33_F6 TOLVCMOS33_F6 1.28 1.31 1.45 ns

LVCMOS, 3.3V, Fast, 8 mA LVCMOS33_F8 TOLVCMOS33_F8 0.48 0.49 0.54 ns

LVCMOS, 3.3V, Fast, 12 mA LVCMOS33_F12 TOLVCMOS33_F12 0.27 0.28 0.31 ns

LVCMOS, 3.3V, Fast, 16 mA LVCMOS33_F16 TOLVCMOS33_F16 –0.14 –0.14 –0.15 ns

LVCMOS, 3.3V, Fast, 24 mA LVCMOS33_F24 TOLVCMOS33_F24 –0.21 –0.21 –0.23 ns

LVCMOS, 2.5V, Slow, 2 mA LVCMOS25_S2 TOLVCMOS25_S2 9.11 9.39 10.33 ns

LVCMOS, 2.5V, Slow, 4 mA LVCMOS25_S4 TOLVCMOS25_S4 5.00 5.16 5.67 ns

LVCMOS, 2.5V, Slow, 6 mA LVCMOS25_S6 TOLVCMOS25_S6 4.53 4.67 5.13 ns

LVCMOS, 2.5V, Slow, 8 mA LVCMOS25_S8 TOLVCMOS25_S8 3.86 3.98 4.38 ns

LVCMOS, 2.5V, Slow, 12 mA LVCMOS25_S12 TOLVCMOS25_S12 2.84 2.93 3.22 ns

LVCMOS, 2.5V, Slow, 16 mA LVCMOS25_S16 TOLVCMOS25_S16 2.36 2.43 2.67 ns

LVCMOS, 2.5V, Slow, 24 mA LVCMOS25_S24 TOLVCMOS25_S24 2.00 2.06 2.27 ns

LVCMOS, 2.5V, Fast, 2 mA LVCMOS25_F2 TOLVCMOS25_F2 4.06 4.18 4.60 ns

LVCMOS, 2.5V, Fast, 4 mA LVCMOS25_F4 TOLVCMOS25_F4 1.15 1.18 1.30 ns

LVCMOS, 2.5V, Fast, 6 mA LVCMOS25_F6 TOLVCMOS25_F6 0.72 0.74 0.81 ns

LVCMOS, 2.5V, Fast, 8 mA LVCMOS25_F8 TOLVCMOS25_F8 0.33 0.34 0.37 ns

LVCMOS, 2.5V, Fast, 12 mA LVCMOS25_F12 TOLVCMOS25_F12 0.02 0.02 0.03 ns

http://www.xilinx.com
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Table  47:  Sample Window

Description Symbol Device

Speed Grade

Units-6 -5 -4 

Sampling Error at Receiver Pins(1) TSAMP XC2V40 500 500 550 ps

XC2V80 500 500 550 ps

XC2V250 500 500 550 ps

XC2V500 500 500 550 ps

XC2V1000 500 500 550 ps

XC2V1500 500 500 550 ps

XC2V2000 500 500 550 ps

XC2V3000 500 500 550 ps

XC2V4000 500 500 550 ps

XC2V6000 500 500 550 ps

XC2V8000 500 550 ps

Notes: 
1. This parameter indicates the total sampling error of Virtex-II DDR input registers across voltage, temperature, and process. The 

characterization methodology uses the DCM to capture the DDR input registers’ edges of operation. These measurements include:
- CLK0 and CLK180 DCM jitter
- Worst-case Duty-Cycle Distortion - TDCD_CLK180
- DCM accuracy (phase offset)
- DCM phase shift resolution.
These measurements do not include package or clock tree skew.

Table  48:  Pin-to-Pin Setup/Hold: Source-Synchronous Configuration

Description Symbol Device

Speed Grade

Units-6 -5 -4 

Data Input Set-Up and Hold Times Relative to a Forwarded 
Clock Input Pin, Using DCM and Global Clock Buffer. 

For situations where clock and data inputs conform to 
different standards, adjust the setup and hold values 
accordingly using the values shown in IOB Input Switching 
Characteristics Standard Adjustments, page 11.

No Delay

Global Clock and IFF with DCM

TPSDCM/
TPHDCM

XC2V40 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V80 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V250 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V500 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V1000 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V1500 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V2000 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V3000 0.2/0.5 0.2/0.5 0.2/0.6 ns

XC2V4000 0.2/0.5 0.2/0.6 0.2/0.6 ns

XC2V6000 0.2/0.5 0.2/0.6 0.2/0.6 ns

XC2V8000 0.2/0.6 0.2/0.7 ns

Notes: 
1. IFF = Input Flip-Flop
2. The timing values were measured using the fine-phase adjustment feature of the DCM. 
3. The worst-case duty-cycle distortion and DCM jitter on CLK0 and CLK180 is included in these measurements.

http://www.xilinx.com
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1  IO_L21P_1  D16 NC NC

1  IO_L06N_1  E16

1  IO_L06P_1  E17

1  IO_L05N_1  A17

1  IO_L05P_1  B17

1  IO_L04N_1  C17

1  IO_L04P_1/VREF_1  D17

1  IO_L03N_1/VRP_1  A18

1  IO_L03P_1/VRN_1  B18

1  IO_L02N_1  C18

1  IO_L02P_1  D18

1  IO_L01N_1  A19

1  IO_L01P_1  B19

2  IO_L01N_2  C21

2  IO_L01P_2  C22

2  IO_L02N_2/VRP_2  E18

2  IO_L02P_2/VRN_2  F18

2  IO_L03N_2  D21

2  IO_L03P_2/VREF_2  D22

2  IO_L04N_2  E19

2  IO_L04P_2  E20

2  IO_L06N_2  E21

2  IO_L06P_2  E22

2  IO_L19N_2  F19 NC NC

2  IO_L19P_2  F20 NC NC

2  IO_L21N_2  F21 NC NC

2  IO_L21P_2/VREF_2  F22 NC NC

2  IO_L22N_2  G18 NC NC

2  IO_L22P_2  H18 NC NC

2  IO_L24N_2  G19 NC NC

2  IO_L24P_2  G20 NC NC

2  IO_L43N_2  G21

2  IO_L43P_2  G22

Table  7:  FG456/FGG456 BGA — XC2V250, XC2V500, and XC2V1000 

Bank Pin Description Pin Number No Connect in XC2V250 No Connect in XC2V500
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FG676/FGG676 Fine-Pitch BGA Package
As shown in Table 8, XC2V1500, XC2V2000, and XC2V3000 Virtex-II devices are available in the FG676/FGG676 fine-pitch
BGA package. Pins in the XC2V1500, XC2V2000, and XC2V3000 devices are the same, except for the pin differences in the
XC2V1500 and XC2V2000 devices shown in the No Connect columns. Following this table are the FG676/FGG676
Fine-Pitch BGA Package Specifications (1.00mm pitch).

Table  8:  FG676/FGG676 BGA — XC2V1500, XC2V2000, and XC2V3000

Bank Pin Description Pin Number No Connect in XC2V1500 No Connect in XC2V2000

0  IO_L01N_0  D6

0  IO_L01P_0  C6

0  IO_L02N_0  B1

0  IO_L02P_0  A2

0  IO_L03N_0/VRP_0  D7

0  IO_L03P_0/VRN_0  C7

0  IO_L04N_0/VREF_0  B3

0  IO_L04P_0  A3

0  IO_L05N_0  G6

0  IO_L05P_0  G7

0  IO_L06N_0  E6

0  IO_L06P_0  E7

0  IO_L19N_0  B4

0  IO_L19P_0  A4

0  IO_L21N_0  B5

0  IO_L21P_0/VREF_0  A5

0  IO_L22N_0  B6

0  IO_L22P_0  A6

0  IO_L24N_0  A7

0  IO_L24P_0  A8

0  IO_L25N_0  E8 NC NC

0  IO_L25P_0  D8 NC NC

0  IO_L27N_0  G8 NC NC

0  IO_L27P_0/VREF_0  F8 NC NC

0  IO_L49N_0  C8

0  IO_L49P_0  B8

0  IO_L51N_0  D9

0  IO_L51P_0/VREF_0  E9

0  IO_L52N_0  F9

0  IO_L52P_0  G9

0  IO_L54N_0  B9

0  IO_L54P_0  A9

0  IO_L67N_0  C9
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4  IO_L27P_4/VREF_4  AG19

4  IO_L28N_4  AB19

4  IO_L28P_4  AA19

4  IO_L30N_4  AC19

4  IO_L30P_4  AD19

4  IO_L49N_4  AE19

4  IO_L49P_4  AF19

4  IO_L51N_4  AA18

4  IO_L51P_4/VREF_4  Y18

4  IO_L52N_4  AB18

4  IO_L52P_4  AC18

4  IO_L54N_4  AD18

4  IO_L54P_4  AE18

4  IO_L67N_4  AF18

4  IO_L67P_4  AG18

4  IO_L69N_4  AA17

4  IO_L69P_4/VREF_4  Y17

4  IO_L70N_4  AB17

4  IO_L70P_4  AB16

4  IO_L72N_4  AD17

4  IO_L72P_4  AE17

4  IO_L73N_4  AF17

4  IO_L73P_4  AG17

4  IO_L75N_4  Y16

4  IO_L75P_4/VREF_4  W16

4  IO_L76N_4  AC16

4  IO_L76P_4  AD16

4  IO_L78N_4  AF16

4  IO_L78P_4  AG16

4  IO_L91N_4/VREF_4  W15

4  IO_L91P_4  Y15

4  IO_L92N_4  AB15

4  IO_L92P_4  AA15

4  IO_L93N_4  AC15

4  IO_L93P_4  AD15

4  IO_L94N_4/VREF_4  AE15

Table  10:  BG728 BGA — XC2V3000

Bank Pin Description Pin Number
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FF896 Flip-Chip Fine-Pitch BGA Package
As shown in Table 11, XC2V1000, XC2V1500, and XC2V2000 Virtex-II devices are available in the FF896 flip-chip fine-pitch
BGA package. Pins in the XC2V1000, XC2V1500, and XC2V2000 devices are the same, except for the pin differences in the
XC2V1000 and XC2V1500 devices shown in the No Connect columns. Following this table are the FF896 Flip-Chip
Fine-Pitch BGA Package Specifications (1.00mm pitch).

Table  11:  FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number No Connect in the XC2V1000 No Connect in the XC2V1500

0  IO_L01N_0  B27

0  IO_L01P_0  A27

0  IO_L02N_0  F24

0  IO_L02P_0  E24

0  IO_L03N_0/VRP_0  C26

0  IO_L03P_0/VRN_0  C25

0  IO_L04N_0/VREF_0  A26

0  IO_L04P_0  A25

0  IO_L05N_0  F23

0  IO_L05P_0  F22

0  IO_L06N_0  C24

0  IO_L06P_0  D25

0  IO_L19N_0  A24

0  IO_L19P_0  B25

0  IO_L20N_0  G22

0  IO_L20P_0  G21

0  IO_L21N_0  D24

0  IO_L21P_0/VREF_0  D23

0  IO_L22N_0  B23

0  IO_L22P_0  B24

0  IO_L23N_0  H21

0  IO_L23P_0  H20

0  IO_L24N_0  E22

0  IO_L24P_0  E23

0  IO_L49N_0  A22

0  IO_L49P_0  B22

0  IO_L50N_0  F21

0  IO_L50P_0  F20

0  IO_L51N_0  C23

0  IO_L51P_0/VREF_0  C22

0  IO_L52N_0  B20

0  IO_L52P_0  B21
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7  IO_L52P_7  J29

7  IO_L52N_7  K29

7  IO_L51P_7/VREF_7  K27

7  IO_L51N_7  J27

7  IO_L50P_7  L24

7  IO_L50N_7  K24

7  IO_L49P_7  H27

7  IO_L49N_7  J28

7  IO_L48P_7  H26

7  IO_L48N_7  J26

7  IO_L47P_7  K25

7  IO_L47N_7  J25

7  IO_L46P_7  H28

7  IO_L46N_7  H29

7  IO_L45P_7/VREF_7  G28

7  IO_L45N_7  F28

7  IO_L44P_7  L23

7  IO_L44N_7  K23

7  IO_L43P_7  F30

7  IO_L43N_7  G30

7  IO_L24P_7  F26

7  IO_L24N_7  G27

7  IO_L23P_7  J24

7  IO_L23N_7  H24

7  IO_L22P_7  F29

7  IO_L22N_7  G29

7  IO_L21P_7/VREF_7  G26

7  IO_L21N_7  G25

7  IO_L20P_7  H25

7  IO_L20N_7  G24

7  IO_L19P_7  D30

7  IO_L19N_7  E30

7  IO_L06P_7  E27

7  IO_L06N_7  F27

7  IO_L05P_7  J23

7  IO_L05N_7  H22

7  IO_L04P_7  C29

Table  11:  FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number No Connect in the XC2V1000 No Connect in the XC2V1500
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5  IO_L02P_5/D7  AG25

5  IO_L01N_5/RDWR_B  AL30

5  IO_L01P_5/CS_B  AM31

6  IO_L01P_6  AE24

6  IO_L01N_6  AD25

6  IO_L02P_6/VRN_6  AJ30

6  IO_L02N_6/VRP_6  AH30

6  IO_L03P_6  AL32

6  IO_L03N_6/VREF_6  AK32

6  IO_L04P_6  AF25

6  IO_L04N_6  AE25

6  IO_L05P_6  AJ31

6  IO_L05N_6  AK31

6  IO_L06P_6  AH29

6  IO_L06N_6  AG29

6  IO_L19P_6  AG26

6  IO_L19N_6  AF26

6  IO_L20P_6  AL33

6  IO_L20N_6  AK33

6  IO_L21P_6  AJ32

6  IO_L21N_6/VREF_6  AH32

6  IO_L22P_6  AG28

6  IO_L22N_6  AF28

6  IO_L23P_6  AG30

6  IO_L23N_6  AF30

6  IO_L24P_6  AF29

6  IO_L24N_6  AE29

6  IO_L25P_6  AF27

6  IO_L25N_6  AE27

6  IO_L26P_6  AL34

6  IO_L26N_6  AK34

6  IO_L27P_6  AE28

6  IO_L27N_6/VREF_6  AD28

6  IO_L28P_6  AE26

6  IO_L28N_6  AD26

Table  12:  FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
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2  VCCO_2  R11

2  VCCO_2  R5

2  VCCO_2  P12

2  VCCO_2  P11

2  VCCO_2  N12

2  VCCO_2  N11

2  VCCO_2  M11

2  VCCO_2  K1

2  VCCO_2  G4

3  VCCO_3  AH4

3  VCCO_3  AE1

3  VCCO_3  AC11

3  VCCO_3  AB12

3  VCCO_3  AB11

3  VCCO_3  AA12

3  VCCO_3  AA11

3  VCCO_3  Y12

3  VCCO_3  Y11

3  VCCO_3  Y5

3  VCCO_3  W12

3  VCCO_3  W1

3  VCCO_3  V12

4  VCCO_4  AP16

4  VCCO_4  AP10

4  VCCO_4  AL7

4  VCCO_4  AK15

4  VCCO_4  AD15

4  VCCO_4  AD14

4  VCCO_4  AD13

4  VCCO_4  AD12

4  VCCO_4  AC17

4  VCCO_4  AC16

4  VCCO_4  AC15

4  VCCO_4  AC14

4  VCCO_4  AC13

5  VCCO_5  AP25

Table  12:  FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
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0  IO_L76P_0  C24

0  IO_L77N_0  K22

0  IO_L77P_0  K21

0  IO_L78N_0  E22

0  IO_L78P_0  E23

0  IO_L79N_0  B23

0  IO_L79P_0  B24

0  IO_L80N_0  J22

0  IO_L80P_0  J21

0  IO_L81N_0  G21

0  IO_L81P_0/VREF_0  G22

0  IO_L82N_0  A23

0  IO_L82P_0  A24

0  IO_L83N_0  H22

0  IO_L83P_0  H21

0  IO_L84N_0  F21

0  IO_L84P_0  F22

0  IO_L91N_0/VREF_0  B21

0  IO_L91P_0  B22

0  IO_L92N_0  L20

0  IO_L92P_0  M20

0  IO_L93N_0  E21

0  IO_L93P_0  D22

0  IO_L94N_0/VREF_0  A21

0  IO_L94P_0  A22

0  IO_L95N_0/GCLK7P  H20

0  IO_L95P_0/GCLK6S  J20

0  IO_L96N_0/GCLK5P  C21

0  IO_L96P_0/GCLK4S  D21

1  IO_L96N_1/GCLK3P  F19

1  IO_L96P_1/GCLK2S  F20

1  IO_L95N_1/GCLK1P  H19

1  IO_L95P_1/GCLK0S  H18

1  IO_L94N_1  C19

1  IO_L94P_1/VREF_1  C20

Table  13:  FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V4000 No Connect in the XC2V6000
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5  IO_L25N_5  AV33

5  IO_L25P_5  AV32

5  IO_L24N_5  AR31

5  IO_L24P_5  AR30

5  IO_L23N_5  AL27

5  IO_L23P_5  AL28

5  IO_L22N_5  AW34

5  IO_L22P_5  AW33

5  IO_L21N_5/VREF_5  AN30

5  IO_L21P_5  AP30

5  IO_L20N_5  AM28

5  IO_L20P_5  AM29

5  IO_L19N_5  AU33

5  IO_L19P_5  AU32

5  IO_L12N_5  AT33 NC

5  IO_L12P_5  AT32 NC

5  IO_L11N_5  AK27 NC

5  IO_L11P_5  AK28 NC

5  IO_L10N_5  AV35 NC

5  IO_L10P_5  AV34 NC

5  IO_L09N_5/VREF_5  AP32 NC

5  IO_L09P_5  AP31 NC

5  IO_L08N_5  AL29 NC

5  IO_L08P_5  AK29 NC

5  IO_L07N_5  AW36 NC

5  IO_L07P_5  AW35 NC

5  IO_L06N_5  AR33

5  IO_L06P_5  AR32

5  IO_L05N_5/VRP_5  AM30

5  IO_L05P_5/VRN_5  AL30

5  IO_L04N_5  AU35

5  IO_L04P_5/VREF_5  AU34

5  IO_L03N_5/D4/ALT_VRP_5  AR34

5  IO_L03P_5/D5/ALT_VRN_5  AT34

5  IO_L02N_5/D6  AN31

5  IO_L02P_5/D7  AM31

Table  13:  FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V4000 No Connect in the XC2V6000
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6  IO_L23N_6  AM38

6  IO_L24P_6  AM36

6  IO_L24N_6  AN36

6  IO_L25P_6  AH30

6  IO_L25N_6  AG30

6  IO_L26P_6  AM37

6  IO_L26N_6  AL37

6  IO_L27P_6  AK34

6  IO_L27N_6/VREF_6  AL34

6  IO_L28P_6  AG29

6  IO_L28N_6  AF29

6  IO_L29P_6  AL35

6  IO_L29N_6  AK35

6  IO_L30P_6  AH33

6  IO_L30N_6  AJ33

6  IO_L31P_6  AJ32 NC

6  IO_L31N_6  AH32 NC

6  IO_L32P_6  AM39 NC

6  IO_L32N_6  AL39 NC

6  IO_L33P_6  AK36 NC

6  IO_L33N_6/VREF_6  AL36 NC

6  IO_L34P_6  AF28 NC

6  IO_L34N_6  AE28 NC

6  IO_L35P_6  AL38 NC

6  IO_L35N_6  AK38 NC

6  IO_L36P_6  AH34 NC

6  IO_L36N_6  AJ34 NC

6  IO_L43P_6  AG31

6  IO_L43N_6  AF31

6  IO_L44P_6  AK37

6  IO_L44N_6  AJ37

6  IO_L45P_6  AH36

6  IO_L45N_6/VREF_6  AJ36

6  IO_L46P_6  AF30

6  IO_L46N_6  AE30

6  IO_L47P_6  AK39

Table  13:  FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V4000 No Connect in the XC2V6000
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6  IO_L95N_6  AA38

6  IO_L96P_6  AA35

6  IO_L96N_6  AA34

7  IO_L96P_7  W34

7  IO_L96N_7  Y34

7  IO_L95P_7  W32

7  IO_L95N_7  V32

7  IO_L94P_7  W37

7  IO_L94N_7  Y37

7  IO_L93P_7/VREF_7  W35

7  IO_L93N_7  Y35

7  IO_L92P_7  W31

7  IO_L92N_7  V31

7  IO_L91P_7  V39

7  IO_L91N_7  W39

7  IO_L84P_7  V36

7  IO_L84N_7  W36

7  IO_L83P_7  W30

7  IO_L83N_7  V30

7  IO_L82P_7  V38

7  IO_L82N_7  W38

7  IO_L81P_7/VREF_7  V33

7  IO_L81N_7  W33

7  IO_L80P_7  W29

7  IO_L80N_7  V29

7  IO_L79P_7  T39

7  IO_L79N_7  U39

7  IO_L78P_7  U35

7  IO_L78N_7  V35

7  IO_L77P_7  W28

7  IO_L77N_7  V28

7  IO_L76P_7  U37

7  IO_L76N_7  U38

7  IO_L75P_7/VREF_7  U34

7  IO_L75N_7  V34

Table  13:  FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V4000 No Connect in the XC2V6000
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NA  VCCINT  AE18

NA  VCCINT  AE17

NA  VCCINT  AE16

NA  VCCINT  AE15

NA  VCCINT  AD25

NA  VCCINT  AD24

NA  VCCINT  AD16

NA  VCCINT  AD15

NA  VCCINT  AC25

NA  VCCINT  AC15

NA  VCCINT  AB25

NA  VCCINT  AB15

NA  VCCINT  AA25

NA  VCCINT  AA15

NA  VCCINT  Y27

NA  VCCINT  Y26

NA  VCCINT  Y25

NA  VCCINT  Y15

NA  VCCINT  Y14

NA  VCCINT  Y13

NA  VCCINT  W25

NA  VCCINT  W15

NA  VCCINT  V25

NA  VCCINT  V15

NA  VCCINT  U25

NA  VCCINT  U15

NA  VCCINT  T25

NA  VCCINT  T24

NA  VCCINT  T16

NA  VCCINT  T15

NA  VCCINT  R25

NA  VCCINT  R24

NA  VCCINT  R23

NA  VCCINT  R22

NA  VCCINT  R21

NA  VCCINT  R20

Table  13:  FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V4000 No Connect in the XC2V6000

http://www.xilinx.com


Virtex-II Platform FPGAs: Pinout Information
R

DS031-4 (v3.5) November 5, 2007 www.xilinx.com Module 4 of 4
Product Specification 219

NA  DXP  B28

NA  VBATT  D5

NA  RSVD  B4

NA  VCCAUX  B16

NA  VCCAUX  C2

NA  VCCAUX  C30

NA  VCCAUX  T2

NA  VCCAUX  T30

NA  VCCAUX  AJ2

NA  VCCAUX  AJ30

NA  VCCAUX  AK16

NA  VCCINT  K15

NA  VCCINT  K17

NA  VCCINT  L11

NA  VCCINT  L16

NA  VCCINT  L21

NA  VCCINT  M12

NA  VCCINT  M16

NA  VCCINT  M20

NA  VCCINT  N13

NA  VCCINT  N14

NA  VCCINT  N15

NA  VCCINT  N16

NA  VCCINT  N17

NA  VCCINT  N18

NA  VCCINT  N19

NA  VCCINT  P13

NA  VCCINT  P19

NA  VCCINT  R10

NA  VCCINT  R13

NA  VCCINT  R19

NA  VCCINT  R22

NA  VCCINT  T11

NA  VCCINT  T12

NA  VCCINT  T13

NA  VCCINT  T19

NA  VCCINT  T20

Table  14:   BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
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