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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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Total RAM Bits 98304

Number of I/O 404

Number of Gates 661111
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Product Obsolete/Under Obsolescence
Figure 2:  Virtex Input/Output Block (IOB)
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Table  1:  Supported Select I/O Standards

I/O Standard
Input Reference
Voltage (VREF)

Output Source 
Voltage (VCCO)

Board Termination
Voltage (VTT) 5 V Tolerant

LVTTL 2 – 24 mA N/A 3.3 N/A Yes

LVCMOS2 N/A 2.5 N/A Yes

PCI, 5 V N/A 3.3 N/A Yes 

PCI, 3.3 V N/A 3.3 N/A No

GTL 0.8 N/A 1.2 No

GTL+ 1.0 N/A 1.5 No

HSTL Class I 0.75 1.5 0.75 No

HSTL Class III 0.9 1.5 1.5 No

HSTL Class IV 0.9 1.5 1.5 No

SSTL3 Class I &II 1.5 3.3 1.5 No

SSTL2 Class I & II 1.25 2.5 1.25 No

CTT 1.5 3.3 1.5 No

AGP 1.32 3.3 N/A No
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Additional Logic
The F5 multiplexer in each slice combines the function gen-
erator outputs. This combination provides either a function
generator that can implement any 5-input function, a 4:1
multiplexer, or selected functions of up to nine inputs.
Similarly, the F6 multiplexer combines the outputs of all four
function generators in the CLB by selecting one of the
F5-multiplexer outputs. This permits the implementation of
any 6-input function, an 8:1 multiplexer, or selected func-
tions of up to 19 inputs.
Each CLB has four direct feedthrough paths, one per LC.
These paths provide extra data input lines or additional local
routing that does not consume logic resources. 

Arithmetic Logic
Dedicated carry logic provides fast arithmetic carry capabil-
ity for high-speed arithmetic functions. The Virtex CLB sup-
ports two separate carry chains, one per Slice. The height
of the carry chains is two bits per CLB.
The arithmetic logic includes an XOR gate that allows a
1-bit full adder to be implemented within an LC. In addition,
a dedicated AND gate improves the efficiency of multiplier
implementation.
The dedicated carry path can also be used to cascade func-
tion generators for implementing wide logic functions.

BUFTs 
Each Virtex CLB contains two 3-state drivers (BUFTs) that
can drive on-chip busses. See Dedicated Routing, page 7.
Each Virtex BUFT has an independent 3-state control pin
and an independent input pin. 

Block SelectRAM
Virtex FPGAs incorporate several large block SelectRAM
memories. These complement the distributed LUT 
SelectRAMs that provide shallow RAM structures imple-
mented in CLBs.

Block SelectRAM memory blocks are organized in columns.
All Virtex devices contain two such columns, one along
each vertical edge. These columns extend the full height of
the chip. Each memory block is four CLBs high, and conse-
quently, a Virtex device 64 CLBs high contains 16 memory
blocks per column, and a total of 32 blocks.

Table 3 shows the amount of block SelectRAM memory that
is available in each Virtex device.

Figure 5:  Detailed View of Virtex Slice
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Table  3:  Virtex Block SelectRAM Amounts

Device # of Blocks Total Block SelectRAM Bits

XCV50 8 32,768

XCV100 10 40,960

XCV150 12 49,152

XCV200 14 57,344

XCV300 16 65,536

XCV400 20 81,920

XCV600 24 98,304

XCV800 28 114,688

XCV1000 32 131,072
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Each block SelectRAM cell, as illustrated in Figure 6, is a
fully synchronous dual-ported 4096-bit RAM with indepen-
dent control signals for each port. The data widths of the
two ports can be configured independently, providing
built-in bus-width conversion.

Table 4 shows the depth and width aspect ratios for the
block SelectRAM.

The Virtex block SelectRAM also includes dedicated routing
to provide an efficient interface with both CLBs and other
block SelectRAMs. Refer to XAPP130 for block SelectRAM
timing waveforms.

Programmable Routing Matrix
It is the longest delay path that limits the speed of any
worst-case design. Consequently, the Virtex routing archi-
tecture and its place-and-route software were defined in a
single optimization process. This joint optimization mini-
mizes long-path delays, and consequently, yields the best
system performance.

The joint optimization also reduces design compilation
times because the architecture is software-friendly. Design
cycles are correspondingly reduced due to shorter design
iteration times.

Local Routing
The VersaBlock provides local routing resources, as shown
in Figure 7, providing the following three types of connec-
tions.

• Interconnections among the LUTs, flip-flops, and GRM 

• Internal CLB feedback paths that provide high-speed 
connections to LUTs within the same CLB, chaining 
them together with minimal routing delay

• Direct paths that provide high-speed connections 
between horizontally adjacent CLBs, eliminating the 
delay of the GRM.

Figure 6:  Dual-Port Block SelectRAM
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Table  4:  Block SelectRAM Port Aspect Ratios

Width Depth ADDR Bus Data Bus

1 4096 ADDR<11:0> DATA<0>

2 2048 ADDR<10:0> DATA<1:0>

4 1024 ADDR<9:0> DATA<3:0>

8 512 ADDR<8:0> DATA<7:0>

16 256 ADDR<7:0> DATA<15:0>

Figure 7:  Virtex Local Routing
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Data Stream Format
Virtex devices are configured by sequentially loading
frames of data. Table 11 lists the total number of bits
required to configure each device. For more detailed infor-
mation, see application note XAPP151 “Virtex Configura-
tion Architecture Advanced Users Guide”.

Readback
The configuration data stored in the Virtex configuration
memory can be readback for verification. Along with the
configuration data it is possible to readback the contents all
flip-flops/latches, LUTRAMs, and block RAMs. This capabil-
ity is used for real-time debugging.

For more detailed information, see Application Note
XAPP138: Virtex FPGA Series Configuration and Readback,
available online at www.xilinx.com.

Revision History 

Table  11:  Virtex Bit-Stream Lengths

Device # of Configuration Bits

XCV50 559,200

XCV100 781,216

XCV150 1,040,096

XCV200 1,335,840

XCV300 1,751,808

XCV400 2,546,048

XCV600 3,607,968

XCV800 4,715,616

XCV1000 6,127,744

Date Version Revision

11/98 1.0 Initial Xilinx release.

01/99 1.2 Updated package drawings and specs.

02/99 1.3 Update of package drawings, updated specifications.

05/99 1.4 Addition of package drawings and specifications.

05/99 1.5 Replaced FG 676 & FG680 package drawings.

07/99 1.6 Changed Boundary Scan Information and changed Figure 11, Boundary Scan Bit 
Sequence. Updated IOB Input & Output delays. Added Capacitance info for different I/O 
Standards. Added 5 V tolerant information. Added DLL Parameters and waveforms and 
new Pin-to-pin Input and Output Parameter tables for Global Clock Input to Output and 
Setup and Hold. Changed Configuration Information including Figures 12, 14, 17 & 19. 
Added device-dependent listings for quiescent currents ICCINTQ and ICCOQ. Updated 
IOB Input and Output Delays based on default standard of LVTTL, 12 mA, Fast Slew Rate. 
Added IOB Input Switching Characteristics Standard Adjustments.

09/99 1.7 Speed grade update to preliminary status, Power-on specification and Clock-to-Out 
Minimums additions, “0” hold time listing explanation, quiescent current listing update, and 
Figure 6 ADDRA input label correction. Added TIJITCC parameter, changed TOJIT to TOPHASE.

01/00 1.8 Update to speed.txt file 1.96. Corrections for CRs 111036,111137, 112697, 115479, 
117153, 117154, and 117612. Modified notes for Recommended Operating Conditions 
(voltage and temperature). Changed Bank information for VCCO in CS144 package on p.43.
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Virtex Data Sheet
The Virtex Data Sheet contains the following modules:

• DS003-1, Virtex 2.5V FPGAs:
Introduction and Ordering Information (Module 1)

• DS003-2, Virtex 2.5V FPGAs:
Functional Description (Module 2)

• DS003-3, Virtex 2.5V FPGAs:
DC and Switching Characteristics (Module 3)

• DS003-4, Virtex 2.5V FPGAs:
Pinout Tables (Module 4)

01/00 1.9 Updated DLL Jitter Parameter table and waveforms, added Delay Measurement 
Methodology table for different I/O standards, changed buffered Hex line info and 
Input/Output Timing measurement notes.

03/00 2.0 New TBCKO values; corrected FG680 package connection drawing; new note about status 
of CCLK pin after configuration.

05/00 2.1 Modified “Pins not listed...”  statement. Speed grade update to Final status.

05/00 2.2 Modified Table 18. 

09/00 2.3 • Added XCV400 values to table under Minimum Clock-to-Out for Virtex Devices. 
• Corrected Units column in table under IOB Input Switching Characteristics.
• Added values to table under CLB SelectRAM Switching Characteristics.

10/00 2.4 • Corrected Pinout information for devices in the BG256, BG432, and BG560 packages in 
Table 18.

• Corrected BG256 Pin Function Diagram.

04/01 2.5 • Revised minimums for Global Clock Set-Up and Hold for LVTTL Standard, with DLL.
• Updated SelectMAP Write Timing Characteristics values in Table 9.
• Converted file to modularized format. See the Virtex Data Sheet section.

07/19/01 2.6 • Made minor edits to text under Configuration.

07/19/02 2.7 • Made minor edit to Figure 16 and Figure 18.

09/10/02 2.8 • Added clarifications in the Configuration, Boundary-Scan Mode, and Block 
SelectRAM sections. Revised Figure 17.

12/09/02 2.8.1 • Added clarification in the Boundary Scan section.
• Corrected number of buffered Hex lines listed in General Purpose Routing section.

03/01/13 4.0 The products listed in this data sheet are obsolete. See XCN10016 for further information.

Date Version Revision
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Setup and Hold Times with respect to Clock CLK at IOB input 
register(1)

Setup Time / Hold Time

Pad, no delay All TIOPICK/TIOICKP 0.8 / 0 1.6 / 0 1.8 / 0 2.0 / 0 ns, min

Pad, with delay XCV50 TIOPICKD/TIOICKPD 1.9 / 0 3.7 / 0 4.1 / 0 4.7 / 0 ns, min

XCV100 1.9 / 0 3.7 / 0 4.1 / 0 4.7 / 0 ns, min

XCV150 1.9 / 0 3.8 / 0 4.3 / 0 4.9 / 0 ns, min

XCV200 2.0 / 0 3.9 / 0 4.4 / 0 5.0 / 0 ns, min

XCV300 2.0 / 0 3.9 / 0 4.4 / 0 5.0 / 0 ns, min

XCV400 2.1 / 0 4.1 / 0 4.6 / 0 5.3 / 0 ns, min

XCV600 2.1 / 0 4.2 / 0 4.7 / 0 5.4 / 0 ns, min

XCV800 2.2 / 0 4.4 / 0 4.9 / 0 5.6 / 0 ns, min

XCV1000 2.3 / 0 4.5 / 0 5.0 / 0 5.8 / 0 ns, min

ICE input All TIOICECK/TIOCKICE 0.37/ 0 0.8 / 0 0.9 / 0 1.0 / 0 ns, max

Set/Reset Delays

SR input (IFF, synchronous) All TIOSRCKI 0.49 1.0 1.1 1.3 ns, max

SR input to IQ (asynchronous) All TIOSRIQ 0.70 1.4 1.6 1.8 ns, max

GSR to output IQ All TGSRQ 4.9 9.7 10.9 12.5 ns, max

Notes: 
1. A Zero "0" Hold Time listing indicates no hold time or a negative hold time. Negative values cannot be guaranteed "best-case", but 

if a "0" is listed, there is no positive hold time.
2. Input timing for LVTTL is measured at 1.4 V. For other I/O standards, see Table 3.

Description Device Symbol

Speed Grade

UnitsMin -6 -5 -4
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Calculation of Tioop as a Function of 
Capacitance
Tioop is the propagation delay from the O Input of the IOB to
the pad. The values for Tioop were based on the standard
capacitive load (Csl) for each I/O standard as listed in
Table 2.

For other capacitive loads, use the formulas below to calcu-
late the corresponding Tioop.

Tioop = Tioop + Topadjust + (Cload – Csl) * fl

Where:

Topadjust is reported above in the Output Delay 
Adjustment section.

Cload is the capacitive load for the design.Table  2:  Constants for Calculating Tioop 

Standard
Csl 
(pF)

fl 
(ns/pF)

LVTTL Fast Slew Rate, 2mA drive 35 0.41

LVTTL Fast Slew Rate, 4mA drive 35 0.20

LVTTL Fast Slew Rate, 6mA drive 35 0.13

LVTTL Fast Slew Rate, 8mA drive 35 0.079

LVTTL Fast Slew Rate, 12mA drive 35 0.044

LVTTL Fast Slew Rate, 16mA drive 35 0.043

LVTTL Fast Slew Rate, 24mA drive 35 0.033

LVTTL Slow Slew Rate, 2mA drive 35 0.41

LVTTL Slow Slew Rate, 4mA drive 35 0.20

LVTTL Slow Slew Rate, 6mA drive 35 0.100

LVTTL Slow Slew Rate, 8mA drive 35 0.086

LVTTL Slow Slew Rate, 12mA drive 35 0.058

LVTTL Slow Slew Rate, 16mA drive 35 0.050

LVTTL Slow Slew Rate, 24mA drive 35 0.048

LVCMOS2 35 0.041

PCI 33MHz 5V 50 0.050

PCI 33MHZ 3.3 V 10 0.050

PCI 66 MHz 3.3 V 10 0.033

GTL 0 0.014

GTL+ 0 0.017

HSTL Class I 20 0.022

HSTL Class III 20 0.016

HSTL Class IV 20 0.014

SSTL2 Class I 30 0.028

SSTL2 Class II 30 0.016

SSTL3 Class I 30 0.029

SSTL3 Class II 30 0.016

CTT 20 0.035

AGP 10 0.037

Notes: 
1. I/O parameter measurements are made with the capacitance 

values shown above. See Application Note XAPP133 on 
www.xilinx.com for appropriate terminations.

2. I/O standard measurements are reflected in the IBIS model 
information except where the IBIS format precludes it.

Table  3:  Delay Measurement Methodology

Standard VL
(1) VH

(1)
Meas. 
Point

VREF 
Typ(2)

LVTTL 0 3 1.4 -

LVCMOS2 0 2.5 1.125 -

PCI33_5 Per PCI Spec -

PCI33_3 Per PCI Spec -

PCI66_3 Per PCI Spec -

GTL VREF –0.2 VREF +0.2 VREF 0.80

GTL+ VREF –0.2 VREF +0.2 VREF 1.0

HSTL Class I VREF –0.5 VREF +0.5 VREF 0.75

HSTL Class III VREF –0.5 VREF +0.5 VREF 0.90

HSTL Class IV VREF –0.5 VREF +0.5 VREF 0.90

SSTL3 I & II VREF –1.0 VREF +1.0 VREF 1.5

SSTL2 I & II VREF –0.75 VREF +0.75 VREF 1.25

CTT VREF –0.2 VREF +0.2 VREF 1.5

AGP VREF –

(0.2xVCCO)

VREF +

(0.2xVCCO)

VREF Per 
AGP 
Spec

Notes: 
1. Input waveform switches between VLand VH.
2. Measurements are made at VREF (Typ), Maximum, and 

Minimum. Worst-case values are reported. 
3. I/O parameter measurements are made with the capacitance 

values shown in Table 2. See Application Note XAPP133 on 
www.xilinx.com for appropriate terminations.

4. I/O standard measurements are reflected in the IBIS model 
information except where the IBIS format precludes it.
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Clock Distribution Guidelines  

Clock Distribution Switching Characteristics  

 Description

 

Device Symbol

Speed Grade

Units-6 -5 -4

Global Clock Skew(1)

Global Clock Skew between IOB Flip-flops XCV50 TGSKEWIOB 0.10 0.12 0.14 ns, max

XCV100 0.12 0.13 0.15 ns, max

XCV150 0.12 0.13 0.15 ns, max

XCV200 0.13 0.14 0.16 ns, max

XCV300 0.14 0.16 0.18 ns, max

XCV400 0.13 0.13 0.14 ns, max

XCV600 0.14 0.15 0.17 ns, max

XCV800 0.16 0.17 0.20 ns, max

XCV1000 0.20 0.23 0.25 ns, max

Notes: 
1. These clock-skew delays are provided for guidance only. They reflect the delays encountered in a typical design under worst-case 

conditions. Precise values for a particular design are provided by the timing analyzer.

 

Description Symbol

 Speed Grade

UnitsMin -6 -5 -4

GCLK IOB and Buffer

Global Clock PAD to output. TGPIO 0.33 0.7 0.8 0.9 ns, max

Global Clock Buffer I input to O output TGIO 0.34 0.7 0.8 0.9 ns, max
DS003-3 (v4.0) March 1, 2013 www.xilinx.com Module 3 of 4
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Minimum Clock-to-Out for Virtex Devices

I/O Standard

 With DLL Without DLL

All Devices V50 V100 V150 V200 V300 V400 V600 V800 V1000 Units

*LVTTL_S2 5.2 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1 ns

*LVTTL_S4 3.5 4.3 4.3 4.3 4.3 4.4 4.4 4.4 4.4 4.4 ns

*LVTTL_S6 2.8 3.6 3.6 3.6 3.6 3.7 3.7 3.7 3.7 3.7 ns

*LVTTL_S8 2.2 3.1 3.1 3.1 3.1 3.1 3.1 3.2 3.2 3.2 ns

*LVTTL_S12 2.0 2.9 2.9 2.9 2.9 2.9 2.9 3.0 3.0 3.0 ns

*LVTTL_S16 1.9 2.8 2.8 2.8 2.8 2.8 2.8 2.9 2.9 2.9 ns

*LVTTL_S24 1.8 2.6 2.6 2.7 2.7 2.7 2.7 2.7 2.7 2.8 ns

*LVTTL_F2 2.9 3.8 3.8 3.8 3.8 3.8 3.8 3.9 3.9 3.9 ns

*LVTTL_F4 1.7 2.6 2.6 2.6 2.6 2.6 2.6 2.7 2.7 2.7 ns

*LVTTL_F6 1.2 2.0 2.0 2.0 2.1 2.1 2.1 2.1 2.1 2.2 ns

*LVTTL_F8 1.1 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 ns

*LVTTL_F12 1.0 1.8 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9 ns

*LVTTL_F16 0.9 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9 ns

*LVTTL_F24 0.9 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.9 ns

LVCMOS2 1.1 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.1 ns

PCI33_3 1.5 2.4 2.4 2.4 2.4 2.4 2.4 2.5 2.5 2.5 ns

PCI33_5 1.4 2.2 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.4 ns

PCI66_3 1.1 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.1 2.1 ns

GTL 1.6 2.5 2.5 2.5 2.5 2.5 2.5 2.6 2.6 2.6 ns

GTL+ 1.7 2.5 2.5 2.6 2.6 2.6 2.6 2.6 2.6 2.7 ns

HSTL I 1.1 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 ns

HSTL III 0.9 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.9 ns

HSTL IV 0.8 1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.7 1.8 ns

SSTL2 I 0.9 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 ns

SSTL2 II 0.8 1.6 1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.7 ns

SSTL3 I 0.8 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.8 1.8 ns

SSTL3 II 0.7 1.5 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.7 ns

CTT 1.0 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9 2.0 ns

AGP 1.0 1.8 1.8 1.9 1.9 1.9 1.9 1.9 1.9 2.0 ns

*S = Slow Slew Rate, F = Fast Slew Rate

Notes: 
1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and 

where all accessible IOB and CLB flip-flops are clocked by the global clock net.
2. Input and output timing is measured at 1.4 V for LVTTL. For other I/O standards, see Table 3. In all cases, an 8 pF external capacitive 

load is used.
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Virtex Pin-to-Pin Input Parameter Guidelines
All devices are 100% functionally tested. Listed below are representative values for typical pin locations and normal clock
loading. Values are expressed in nanoseconds unless otherwise noted

Global Clock Set-Up and Hold for LVTTL Standard, with DLL

Description Symbol Device

Speed Grade

UnitsMin -6 -5 -4

Input Setup and Hold Time Relative to Global Clock Input Signal for LVTTL Standard. For data input with different 
standards, adjust the setup time delay by the values shown in Input Delay Adjustments.

No Delay

Global Clock and IFF, with DLL

TPSDLL/TPHDLL XCV50 0.40 / –0.4 1.7 /–0.4 1.8 /–0.4 2.1 /–0.4 ns, 
min

XCV100 0.40 /–0.4 1.7 /–0.4 1.9 /–0.4 2.1 /–0.4 ns, 
min

XCV150 0.40 /–0.4 1.7 /–0.4 1.9 /–0.4 2.1 /–0.4 ns, 
min

XCV200 0.40 /–0.4 1.7 /–0.4 1.9 /–0.4 2.1 /–0.4 ns, 
min

XCV300 0.40 /–0.4 1.7 /–0.4 1.9 /–0.4 2.1 /–0.4 ns, 
min

XCV400 0.40 /–0.4 1.7 /–0.4 1.9 /–0.4 2.1 /–0.4 ns, 
min

XCV600 0.40 /–0.4 1.7 /–0.4 1.9 /–0.4 2.1 /–0.4 ns, 
min

XCV800 0.40 /–0.4 1.7 /–0.4 1.9 /–0.4 2.1 /–0.4 ns, 
min

XCV1000 0.40 /–0.4 1.7 /–0.4 1.9 /–0.4 2.1 /–0.4 ns, 
min

IFF = Input Flip-Flop or Latch

Notes: 
1. Set-up time is measured relative to the Global Clock input signal with the fastest route and the lightest load. Hold time is measured 

relative to the Global Clock input signal with the slowest route and heaviest load.
2. DLL output jitter is already included in the timing calculation.
3. A Zero "0" Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed "best-case", but 

if a "0" is listed, there is no positive hold time.
DS003-3 (v4.0) March 1, 2013 www.xilinx.com Module 3 of 4
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Virtex Pin Definitions
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Table  1:  Special Purpose Pins

Pin Name
Dedicated

Pin Direction Description

GCK0, GCK1, 
GCK2, GCK3

Yes Input Clock input pins that connect to Global Clock Buffers. These pins become 
user inputs when not needed for clocks.

M0, M1, M2 Yes Input Mode pins are used to specify the configuration mode.

CCLK Yes Input or
Output

The configuration Clock I/O pin: it is an input for SelectMAP and 
slave-serial modes, and output in master-serial mode. After configuration, 
it is input only, logic level = Don’t Care.

PROGRAM Yes Input Initiates a configuration sequence when asserted Low.

DONE Yes Bidirectional Indicates that configuration loading is complete, and that the start-up 
sequence is in progress. The output can be open drain.

INIT No Bidirectional
(Open-drain)

When Low, indicates that the configuration memory is being cleared. The 
pin becomes a user I/O after configuration.

BUSY/

DOUT

No Output In SelectMAP mode, BUSY controls the rate at which configuration data 
is loaded. The pin becomes a user I/O after configuration unless the 
SelectMAP port is retained.

In bit-serial modes, DOUT provides header information to downstream 
devices in a daisy-chain. The pin becomes a user I/O after configuration.

D0/DIN,
D1, D2,
D3, D4,
D5, D6,
D7

No Input or
Output

In SelectMAP mode, D0 - D7 are configuration data pins. These pins 
become user I/Os after configuration unless the SelectMAP port is 
retained.

In bit-serial modes, DIN is the single data input. This pin becomes a user 
I/O after configuration.

WRITE No Input In SelectMAP mode, the active-low Write Enable signal. The pin becomes 
a user I/O after configuration unless the SelectMAP port is retained.

CS No Input In SelectMAP mode, the active-low Chip Select signal. The pin becomes 
a user I/O after configuration unless the SelectMAP port is retained.

TDI, TDO,
TMS, TCK

Yes Mixed Boundary-scan Test-Access-Port pins, as defined in IEEE 1149.1.

DXN, DXP Yes N/A Temperature-sensing diode pins. (Anode: DXP, cathode: DXN)

VCCINT Yes Input Power-supply pins for the internal core logic.

VCCO Yes Input Power-supply pins for the output drivers (subject to banking rules)

VREF No Input Input threshold voltage pins. Become user I/Os when an external 
threshold voltage is not needed (subject to banking rules).

GND Yes Input Ground
© 1999-2013 Xilinx, Inc. All rights reserved. All Xilinx trademarks, registered trademarks, patents, and disclaimers are as listed at http://www.xilinx.com/legal.htm. 
All other trademarks and registered trademarks are the property of their respective owners. All specifications are subject to change without notice.
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Virtex Pinout Information

Pinout Tables

See www.xilinx.com for updates or additional pinout information. For convenience, Table 2, Table 3 and Table 4 list the
locations of special-purpose and power-supply pins. Pins not listed are either user I/Os or not connected, depending on the
device/package combination. See the Pinout Diagrams starting on page 17 for any pins not listed for a particular
part/package combination.

Table  2:  Virtex Pinout Tables (Chip-Scale and QFP Packages)

Pin Name Device CS144 TQ144 PQ/HQ240

GCK0 All K7 90 92

GCK1 All M7 93 89

GCK2 All A7 19 210

GCK3 All A6 16 213

M0 All M1 110 60

M1 All L2 112 58

M2 All N2 108 62

CCLK All B13 38 179

PROGRAM All L12 72 122

DONE All M12 74 120

INIT All L13 71 123

BUSY/DOUT All C11 39 178

D0/DIN All C12 40 177

D1 All E10 45 167

D2 All E12 47 163

D3 All F11 51 156

D4 All H12 59 145

D5 All J13 63 138

D6 All J11 65 134

D7 All K10 70 124

WRITE All C10 32 185

CS All D10 33 184

TDI All A11 34 183

TDO All A12 36 181

TMS All B1 143 2

TCK All C3 2 239

VCCINT All A9, B6, C5, G3,
G12, M5, M9, N6

10, 15, 25, 57, 84, 94,
99, 126

16, 32, 43, 77, 88, 104,
137, 148, 164, 198,
214, 225
Module 4 of 4 www.xilinx.com DS003-4 (v4.0) March 1, 2013
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VREF, Bank 3

(VREF pins are listed 
incrementally. Connect 
all pins listed for both 
the required device 
and all smaller devices 
listed in the same 
package.)

Within each bank, if 
input reference voltage 
is not required, all 
VREF pins are general 
I/O.

XCV50 H11, K12 60, 68 130, 144

XCV100/150 ... + J10 ... + 66 ... + 133

XCV200/300 N/A N/A ... + 126

XCV400 N/A N/A ... + 147

XCV600 N/A N/A ... + 132

XCV800 N/A N/A ... + 140

VREF, Bank 4

(VREF pins are listed 
incrementally. Connect 
all pins listed for both 
the required device 
and all smaller devices 
listed in the same 
package.)

Within each bank, if 
input reference voltage 
is not required, all 
VREF pins are general 
I/O.

XCV50 L8, L10 79, 87 97, 111

XCV100/150 ... + N10 ... + 81 ... + 108

XCV200/300 N/A N/A ... + 115

XCV400 N/A N/A ... + 94

XCV600 N/A N/A ... + 109

XCV800 N/A N/A ... + 101

VREF, Bank 5

(VREF pins are listed 
incrementally. Connect 
all pins listed for both 
the required device 
and all smaller devices 
listed in the same 
package.)

Within each bank, if 
input reference voltage 
is not required, all 
VREF pins are general 
I/O.

XCV50 L4, L6 96, 104 70, 84

XCV100/150 ... + N4 ... + 102 ... + 73

XCV200/300 N/A N/A ... + 66

XCV400 N/A N/A ... + 87

XCV600 N/A N/A ... + 72

XCV800 N/A N/A ... + 80

Table  2:  Virtex Pinout Tables (Chip-Scale and QFP Packages) (Continued)

Pin Name Device CS144 TQ144 PQ/HQ240
Module 4 of 4 www.xilinx.com DS003-4 (v4.0) March 1, 2013
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VCCINT All C3, C14, D4, 
D13, E5, 
E12, M5, 
M12, N4, 
N13, P3, 

P14

E5, E18, F6, 
F17, G7, G8, G9, 
G14, G15, G16, 

H7, H16, J7, 
J16, P7, P16, 

R7, R16, T7, T8, 
T9, T14, T15, 
T16, U6, U17, 

V5, V18

G7, G20, H8, H19, 
J9, J10, J11, J16, 
J17, J18, K9, K18, 
L9, L18, T9, T18, 
U9, U18, V9, V10, 

V11, V16, V17, 
V18, W8, W19, Y7, 

Y20

AD5, AD35, 
AE5, AE35, AL5, 

AL35, AM5, 
AM35, AR8, 
AR9, AR15, 

AR16, AR24, 
AR25, AR31, 
AR32, E8, E9, 
E15, E16, E24, 
E25, E31, E32, 

H5, H35, J5, 
J35, R5, R35, 

T5, T35

VCCO, Bank 0 All E8, F8 F7, F8, F9, F10 
G10, G11

H9, H10, H11, 
H12, J12, J13

E26, E27, E29, 
E30, E33, E34

VCCO, Bank 1 All E9, F9 F13, F14, F15, 
F16, G12, G13

H15, H16, H17, 
H18, J14, J15

E6, E7, E10, 
E11, E13, E14

VCCO, Bank 2 All H11, H12 G17, H17, J17, 
K16, K17, L16

J19, K19, L19, 
M18, M19, N18

F5, G5, K5, L5, 
N5, P5

VCCO, Bank 3 All J11, J12 M16, N16, N17, 
P17, R17, T17

P18, R18, R19, 
T19, U19, V19

AF5, AG5, AN5, 
AK5, AJ5, AP5

VCCO, Bank 4 All L9. M9 T12, T13, U13, 
U14, U15, U16, 

V14, V15, W15, 
W16, W17, W18

AR6, AR7, 
AR10, AR11, 
AR13, AR14

VCCO, Bank 5 All L8, M8 T10, T11, U7, 
U8, U9, U10

V12, V13, 
W9,W10, W11, 

W12

AR26, AR27, 
AR29, AR30, 
AR33, AR34

VCCO, Bank 6 All J5, J6 M7, N6, N7, P6, 
R6, T6

P9, R8, R9, T8, 
U8, V8

AF35, AG35, 
AJ35, AK35, 
AN35, AP35

VCCO, Bank 7 All H5, H6 G6, H6, J6, K6, 
K7, L7

J8, K8, L8, M8, 
M9, N9

F35, G35, K35, 
L35, N35, P35

VREF, Bank 0

(VREF pins are listed 
incrementally. Connect 
all pins listed for both 
the required device and 
all smaller devices 
listed in the same 
package.)

Within each bank, if 
input reference voltage 
is not required, all VREF 
pins are general I/O.

XCV50 B4, B7 N/A N/A N/A

XCV100/150 ... + C6 A9, C6, E8 N/A N/A

XCV200/300 ... + A3 ... + B4 N/A N/A

XCV400 N/A N/A A12, C11, D6, E8, 
G10

XCV600 N/A N/A ... + B7 A33, B28, B30, 
C23, C24, D33

XCV800 N/A N/A ... + B10 ... + A26

XCV1000 N/A N/A N/A ... + D34

Table  4:  Virtex Pinout Tables (Fine-Pitch BGA) (Continued)

Pin Name Device FG256 FG456 FG676 FG680
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VREF, Bank 1

(VREF pins are listed 
incrementally. Connect 
all pins listed for both 
the required device and 
all smaller devices 
listed in the same 
package.)

Within each bank, if 
input reference voltage 
is not required, all VREF 
pins are general I/O.

XCV50 B9, C11 N/A N/A N/A

XCV100/150 ... + E11 A18, B13, E14 N/A N/A

XCV200/300 ... + A14 ... + A19 N/A N/A

XCV400 N/A N/A A14, C20, C21, 
D15, G16

N/A

XCV600 N/A N/A ... + B19 B6, B8, B18, 
D11, D13, D17

XCV800 N/A N/A ... + A17 ... + B14

XCV1000 N/A N/A N/A ... + B5

VREF, Bank 2

(VREF pins are listed 
incrementally. Connect 
all pins listed for both 
the required device and 
all smaller devices 
listed in the same 
package.)

Within each bank, if 
input reference voltage 
is not required, all VREF 
pins are general I/O.

XCV50 F13, H13 N/A N/A N/A

XCV100/150 ... + F14 F21, H18, K21 N/A N/A

XCV200/300 ... + E13 ... + D22 N/A N/A

XCV400 N/A N/A F24, H23, K20, 
M23, M26

N/A

XCV600 N/A N/A ... + G26 G1, H4, J1, L2, 
V5, W3

XCV800 N/A N/A ... + K25 ... + N1

XCV1000 N/A N/A N/A ... + D2

VREF, Bank 3

(VREF pins are listed 
incrementally. Connect 
all pins listed for both 
the required device and 
all smaller devices 
listed in the same 
package.)

Within each bank, if 
input reference voltage 
is not required, all VREF 
pins are general I/O.

XCV50 K16, L14 N/A N/A N/A

XCV100/150 ... + L13 N21, R19, U21 N/A N/A

XCV200/300 ... + M13 ... + U20 N/A N/A

XCV400 N/A N/A R23, R25, U21, 
W22, W23

N/A

XCV600 N/A N/A ... + W26 AC1, AJ2, AK3, 
AL4, AR1, Y1

XCV800 N/A N/A ... + U25 ... + AF3

XCV1000 N/A N/A N/A ... + AP4

Table  4:  Virtex Pinout Tables (Fine-Pitch BGA) (Continued)

Pin Name Device FG256 FG456 FG676 FG680
DS003-4 (v4.0) March 1, 2013 www.xilinx.com Module 4 of 4
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Pinout Diagrams
The following diagrams, CS144 Pin Function Diagram,
page 17 through FG680 Pin Function Diagram, page 27,
illustrate the locations of special-purpose pins on Virtex
FPGAs. Table 5 lists the symbols used in these diagrams.
The diagrams also show I/O-bank boundaries.

CS144 Pin Function Diagram

Table  5:  Pinout Diagram Symbols 

Symbol Pin Function

✳ General I/O

❄ Device-dependent general I/O, n/c on 
smaller devices

V VCCINT

v Device-dependent VCCINT, n/c on smaller 
devices

O VCCO

R VREF

r Device-dependent VREF, remains I/O on 
smaller devices

G Ground

Ø, 1, 2, 3 Global Clocks

❿, ❶, ❷ M0, M1, M2

➉, ➀, ➁, 
➂, ➃, ➄, ➅, 

➆

D0/DIN, D1, D2, D3, D4, D5, D6, D7

B DOUT/BUSY

D DONE

P PROGRAM

I INIT

K CCLK

W WRITE

S CS

T Boundary-scan Test Access Port

+ Temperature diode, anode

– Temperature diode, cathode

n No connect

Table  5:  Pinout Diagram Symbols  (Continued)

Symbol Pin Function

Figure 1:  CS144 Pin Function Diagram
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FG256 Pin Function Diagram

Figure 8:  FG256 Pin Function Diagram
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FG676 Pin Function Diagram

Notes: 
Packages FG456 and FG676 are layout compatible.

Figure 10:  FG676 Pin Function Diagram
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P ❄ n ✳ ✳ ✳ ✳ ✳ ✳ O G G G G G G G G O ✳ ✳ ✳ ✳ ✳ ✳ G ❄ P
R R ❄ ✳ R ✳ ✳ ✳ O O G G G G G G G G O O ✳ ✳ ✳ R ➃ R ❄ R
T ❄ n ✳ ✳ ✳ ✳ ✳ O V G G G G G G G G V O ✳ ✳ ✳ ✳ ✳ n ❄ T
U ✳ r ✳ ✳ ✳ R ✳ O V G G G G G G G G V O ✳ R ✳ ➄ ✳ r ❄ U
V ❄ G ✳ ✳ R ✳ ✳ O V V V O O O O V V V O ✳ ✳ ✳ ✳ ➅ G ✳ V

Bank 6 W ✳ ✳ ✳ ✳ ✳ ✳ ❶ V O O O O ✳ ✳ O O O O V ✳ ✳ R R ✳ ✳ r W Bank 3
Y r ✳ ✳ ✳ ✳ ✳ V + ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ V I ✳ ✳ ✳ ✳ ✳ Y

AA ✳ n ✳ ✳ ✳ n ✳ ✳ ✳ R ✳ ✳ ✳ 0 ✳ ✳ ✳ ✳ ✳ ✳ n P ✳ ✳ n ✳ AA
AB ✳ ✳ R ✳ G ❷ R ✳ ✳ ✳ R 1 ✳ ✳ ✳ ✳ ✳ ✳ ✳ D G ➆ ✳ ✳ ✳ AB
AC ❄ ✳ ✳ G ✳ ✳ R ✳ ✳ ✳ ✳ ✳ ✳ ✳ R ✳ ✳ ✳ ✳ ✳ ✳ ✳ G ✳ ❄ ✳ AC
AD n n G ❿ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ R ✳ ✳ R R ✳ G n ✳ AD
AE n G n ✳ ✳ n ✳ ✳ G r n ❄ G n ❄ n ✳ G ✳ ✳ n ✳ ✳ n G n AE
AF G n ❄ ✳ ✳ ✳ ✳ r ✳ ❄ ❄ R ❄ ❄ R ❄ r ❄ ✳ r ✳ ✳ ❄ n n G AF

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Bank 0 Bank 1

Bank 5 Bank 4

fg676a

-

FG676
(Top view)
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FG680 Pin Function Diagram 

Figure 11:  FG680 Pin Function Diagram

Bank 1 Bank 0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

A G G G ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ 3 ✳ ✳ ✳ ✳ ✳ r ✳ ✳ ✳ ✳ ✳ ✳ R ✳ ✳ ✳ G G G A
B G G T W r R ✳ R ✳ ✳ ✳ ✳ ✳ r ✳ ✳ ✳ R ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ R ✳ R ✳ ✳ ✳ ✳ ✳ ✳ ✳ G G B
C G ➉ G T ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ G ✳ ✳ R R ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ T G ✳ G C
D ✳ r ✳ G S ✳ ✳ ✳ ✳ ✳ R G R ✳ ✳ ✳ R ✳ ✳ G 2 ✳ ✳ ✳ ✳ ✳ ✳ G ✳ ✳ ✳ ✳ R r ✳ G ✳ ✳ ✳ D
E ✳ ✳ B K G O O V V O O G O O V V ✳ ✳ G G G ✳ ✳ V V O O G O O V V O O G T ✳ R ✳ E

Bank 2 F ✳ ✳ ✳ ✳ O O r ✳ ✳ ✳ F Bank 7
G R ✳ ✳ ✳ O O ✳ ✳ R ✳ G
H ✳ ✳ ✳ R V V ✳ ✳ ✳ ✳ H
J R ✳ ✳ ✳ V V ✳ ✳ ✳ ✳ J
K ✳ ✳ ✳ ✳ O O ✳ ✳ ✳ ✳ K
L ✳ R ✳ ✳ O O R ✳ ✳ ✳ L
M ✳ ✳ ✳ G G G G ✳ ✳ ✳ M
N r ✳ ✳ ✳ O O R ✳ r ✳ N
P ✳ ✳ ➁ ➀ O O ✳ ✳ ✳ ✳ P
R ➂ ✳ ✳ ✳ V V ✳ ✳ ✳ ✳ R
T ✳ ✳ ✳ ✳ V V ✳ ✳ ✳ ✳ T
U ✳ ✳ ✳ ✳ ✳ ✳ R ✳ R ✳ U
V ✳ ✳ ✳ ✳ R ✳ ✳ ✳ ✳ ✳ V
W ✳ ✳ R ✳ G G ✳ ✳ ✳ ✳ W
Y R ✳ G G G G G G ✳ ✳ Y

AA ✳ ✳ ✳ ✳ G G ✳ ✳ ✳ ✳ AA
AB ✳ ✳ ✳ ✳ ✳ R ✳ ✳ ✳ ✳ AB
AC R ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ AC
AD ✳ ✳ ➃ ✳ V V ✳ R ✳ ✳ AD
AE ✳ ✳ ✳ ✳ V V ✳ ✳ ✳ r AE
AF ✳ ✳ r ✳ O O ✳ ✳ ✳ ✳ AF
AG ✳ ➄ ✳ ✳ O O ✳ ✳ ✳ ✳ AG
AH ➅ ✳ ✳ G G G G ✳ ✳ R AH
AJ ✳ R ✳ ✳ O O ✳ ✳ ✳ ✳ AJ
AK ✳ ✳ R ✳ O O ✳ ✳ ✳ R AK
AL ✳ ✳ ✳ R V V ✳ ✳ ✳ ✳ AL
AM ✳ ✳ ✳ ✳ V V ✳ ✳ ✳ R AM
AN ✳ ✳ ✳ ✳ O O R ✳ ✳ ✳ AN

Bank 3 AP ✳ ✳ ✳ r O O ✳ ✳ ✳ ✳ AP Bank 6
AR R ✳ ✳ ➆ G O O V V O O G O O V V ✳ ✳ G G G ✳ ✳ V V O O G O O V V O O G ✳ ✳ ✳ ✳ AR
AT ✳ ✳ ✳ G P ✳ ✳ ✳ ✳ ✳ ✳ G ✳ ✳ ✳ ✳ ✳ ✳ R G ✳ ✳ ✳ ✳ r ✳ R G ✳ ✳ ✳ ✳ ✳ ✳ ❷ G ❿ ✳ r AT
AU G I G ✳ D r R ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ R ✳ ✳ G ✳ 1 ✳ ✳ ✳ ✳ ✳ ✳ R ✳ R ✳ ✳ ✳ + ✳ G ❶ G AU
AV G G ✳ ✳ ✳ ✳ ✳ R ✳ R ✳ ✳ ✳ r ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ R r G G AV
AW G G G ✳ ✳ ✳ ✳ ✳ ✳ ✳ R ✳ ✳ ✳ ✳ ✳ ✳ ✳ 0 ✳ R ✳ R ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ G G G AW

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
Bank 4 Bank 5

fg680_12a

-

FG680
(Top View)

Bank 2

Note: AA3, AA4, and AB2 are in Bank 2

Bank 7

Note: AA37 is in Bank 7
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Revision History 

Virtex Data Sheet
The Virtex Data Sheet contains the following modules:

• DS003-1, Virtex 2.5V FPGAs:
Introduction and Ordering Information (Module 1)

• DS003-2, Virtex 2.5V FPGAs:
Functional Description (Module 2)

• DS003-3, Virtex 2.5V FPGAs:
DC and Switching Characteristics (Module 3)

• DS003-4, Virtex 2.5V FPGAs:
Pinout Tables (Module 4)

Date Version Revision

11/98 1.0 Initial Xilinx release.

01/99-02/99 1.2-1.3 Both versions updated package drawings and specs.

05/99 1.4 Addition of package drawings and specifications.

05/99 1.5 Replaced FG 676 & FG680 package drawings.

07/99 1.6 Changed Boundary Scan Information and changed Figure 11, Boundary Scan Bit 
Sequence. Updated IOB Input & Output delays. Added Capacitance info for different I/O 
Standards. Added 5 V tolerant information. Added DLL Parameters and waveforms and 
new Pin-to-pin Input and Output Parameter tables for Global Clock Input to Output and 
Setup and Hold. Changed Configuration Information including Figures 12, 14, 17 & 19. 
Added device-dependent listings for quiescent currents ICCINTQ and ICCOQ. Updated 
IOB Input and Output Delays based on default standard of LVTTL, 12 mA, Fast Slew Rate. 
Added IOB Input Switching Characteristics Standard Adjustments.

09/99 1.7 Speed grade update to preliminary status, Power-on specification and Clock-to-Out 
Minimums additions, "0" hold time listing explanation, quiescent current listing update, and 
Figure 6 ADDRA input label correction. Added TIJITCC parameter, changed TOJIT to TOPHASE.

01/00 1.8 Update to speed.txt file 1.96. Corrections for CRs 111036,111137, 112697, 115479, 
117153, 117154, and 117612. Modified notes for Recommended Operating Conditions 
(voltage and temperature). Changed Bank information for VCCO in CS144 package on p.43.

01/00 1.9 Updated DLL Jitter Parameter table and waveforms, added Delay Measurement 
Methodology table for different I/O standards, changed buffered Hex line info and 
Input/Output Timing measurement notes.

03/00 2.0 New TBCKO values; corrected FG680 package connection drawing; new note about status 
of CCLK pin after configuration.

05/00 2.1 Modified "Pins not listed..." statement. Speed grade update to Final status.

05/00 2.2 Modified Table 18. 

09/00 2.3 • Added XCV400 values to table under Minimum Clock-to-Out for Virtex Devices. 
• Corrected Units column in table under IOB Input Switching Characteristics.
• Added values to table under CLB SelectRAM Switching Characteristics.

10/00 2.4 • Corrected pinout info for devices in the BG256, BG432, and BG560 pkgs in Table 18.
• Corrected BG256 Pin Function Diagram.

04/02/01 2.5 • Revised minimums for Global Clock Set-Up and Hold for LVTTL Standard, with DLL.
• Converted file to modularized format. See section Virtex Data Sheet, below.

04/19/01 2.6 • Corrected pinout information for FG676 device in Table 4. (Added AB22 pin.)

07/19/01 2.7 • Clarified VCCINT pinout information and added AE19 pin for BG352 devices in Table 3.

• Changed pinouts listed for BG352 XCV400 devices in banks 0 thru 7.

07/19/02 2.8 • Changed pinouts listed for GND in TQ144 devices (see Table 2).

03/01/13 4.0 The products listed in this data sheet are obsolete. See XCN10016 for further information.
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