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Welcome to E-XFL.COM

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.

Details

Product Status Obsolete

Number of LABs/CLBs 768

Number of Logic Elements/Cells -

Total RAM Bits 589824

Number of I/O 172

Number of Gates 500000

Voltage - Supply 1.425V ~ 1.575V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 100°C (TJ)

Package / Case 256-BGA

Supplier Device Package 256-FBGA (17x17)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc2v500-4fg256i

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Virtex-II Ordering Examples

Table  6:  Virtex-II Device/Package Combinations and Maximum Number of Available I/Os (Advance Information)

Package(1,2)

Available I/Os

XC2V
40

XC2V
80

XC2V
250

XC2V
500

XC2V
1000

XC2V
1500

XC2V
2000

XC2V
3000

XC2V
4000

XC2V
6000

XC2V
8000

CS144/CSG144 88 92 92 - - - - - - - -

FG256/FGG256 88 120 172 172 172 - - - - - -

FG456/FGG456 - - 200 264 324 - - - - - -

FG676/FGG676 - - - - - 392 456 484 - - -

FF896 - - - - 432 528 624 - - - -

FF1152 - - - - - - - 720 824 824 824

FF1517 - - - - - - - - 912 1,104 1,108

BG575/BGG575 - - - - 328 392 408 - - - -

BG728/BGG728 - - - - - - - 516 - - -

BF957 - - - - - - 624 684 684 684 -

Notes: 
1. All devices in a particular package are pinout (footprint) compatible. In addition, the FG456/FGG456 and FG676/FGG676 packages 

are compatible, as are the FF896 and FF1152 packages.
2. Wire-bond packages CS144, FG256, FG456, FG676, BG575, and BG728 are also available in Pb-free versions CSG144, FGG256, FGG456, 

FGG676, BGG575, and BGG728. See Virtex-II Ordering Examples for details on how to order.

Figure 2:  Virtex-II Ordering Example. Regular Package

Example: XC2V1000-5FG456C

Device Type Temperature Range
C = Commercial (Tj = 0˚C to +85˚C)
I = Industrial (Tj = –40˚C to +100˚C)

Number of Pins

Package Type

Speed Grade
(-4, -5, -6)

DS031_35_033001

Figure 3:  Virtex-II Ordering Example. Pb-Free Package

Example: XC2V3000-6BGG728C

Device Type Temperature Range
C = Commercial (Tj = 0˚C to +85˚C)
I = Industrial (Tj = –40˚C to +100˚C)
Number of Pins
Pb-Free Package
Package Type

Speed Grade
(-4, -5, -6)

DS031_35a_061804

http://www.xilinx.com
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ments to begin changing state in response to the logic and
the user clock.

The relative timing of these events can be changed via con-
figuration options in software. In addition, the GTS and
GWE events can be made dependent on the DONE pins of
multiple devices all going High, forcing the devices to start
synchronously. The sequence can also be paused at any
stage, until lock has been achieved on any or all DCMs, as
well as the DCI.

Readback
In this mode, configuration data from the Virtex-II FPGA
device can be read back. Readback is supported only in the
SelectMAP (master and slave) and Boundary-Scan mode.

Along with the configuration data, it is possible to read back
the contents of all registers, distributed SelectRAM, and
block RAM resources. This capability is used for real-time
debugging. For more detailed configuration information, see
the Virtex-II Platform FPGA User Guide. 

Bitstream Encryption
Virtex-II devices have an on-chip decryptor using one or two
sets of three keys for triple-key Data Encryption Standard
(DES) operation. Xilinx software tools offer an optional
encryption of the configuration data (bitstream) with a tri-
ple-key DES determined by the designer.

The keys are stored in the FPGA by JTAG instruction and
retained by a battery connected to the VBATT pin, when the
device is not powered. Virtex-II devices can be configured
with the corresponding encrypted bitstream, using any of
the configuration modes described previously. 

A detailed description of how to use bitstream encryption is
provided in the Virtex-II Platform FPGA User Guide. For
devices that support this feature, please contact your sales
representative for specific ordering part number.

Partial Reconfiguration
Partial reconfiguration of Virtex-II devices can be accom-
plished in either Slave SelectMAP mode or Boundary-Scan
mode. Instead of resetting the chip and doing a full configu-
ration, new data is loaded into a specified area of the chip,
while the rest of the chip remains in operation. Data is
loaded on a column basis, with the smallest load unit being
a configuration “frame” of the bitstream (device size depen-
dent).

Partial reconfiguration is useful for applications that require
different designs to be loaded into the same area of a chip,
or that require the ability to change portions of a design
without having to reset or reconfigure the entire chip.

Revision History
This section records the change history for this module of the data sheet.

Date Version Revision

11/07/00 1.0 Early access draft.

12/06/00 1.1 Initial release.

01/15/01 1.2
Added values to the tables in the Virtex-II Performance Characteristics and Virtex-II 
Switching Characteristics sections.

01/25/01 1.3
The data sheet was divided into four modules (per the current style standard). A note was 
added to Table 1.

04/02/01 1.5
• Under Input/Output Individual Options, the range of values for optional pull-up and 

pull-down resistors was changed to 10 - 60 KΩ from 50 - 100 KΩ.
• Skipped v1.4 to sync up modules. Reverted to traditional double-column format.

07/30/01 1.6

• Added Table 6.
• Changed definition of multiply and divide integer ranges under Digital Clock Manager 

(DCM).
• Made numerous minor edits throughout this module.

10/02/01 1.7
• Updated descriptions under Digitally Controlled Impedance (DCI), Global Clock 

Multiplexer Buffers, Digital Clock Manager (DCM), and Creating a Design.

10/12/01 1.8 • Made clarifying edits under Digital Clock Manager (DCM).

11/29/01 1.9 • Changed bitstream lengths for each device in Table 26.

http://www.xilinx.com
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Extended LVDS DC Specifications (LVDSEXT_33 & LVDSEXT_25)

LVPECL DC Specifications
These values are valid when driving a 100 Ω differential
load only, i.e., a 100 Ω resistor between the two receiver
pins. The VOH levels are 200 mV below standard LVPECL
levels and are compatible with devices tolerant of lower

common-mode ranges. Table 10 summarizes the DC output
specifications of LVPECL. For more information on using
LVPECL, see the Virtex-II User Guide. 

Table  9:  Extended LVDS DC Specifications

DC Parameter Symbol Conditions Min Typ Max Units

Supply Voltage VCCO 3.3 or 2.5 V

Output High voltage for Q and Q VOH RT = 100 Ω across Q and Q signals 1.785 V

Output Low voltage for Q and Q VOL RT = 100 Ω across Q and Q signals 0.705 V

Differential output voltage (Q – Q),

Q = High (Q – Q), Q = High
VODIFF RT = 100 Ω across Q and Q signals 440 820 mV

Output common-mode voltage VOCM RT = 100 Ω across Q and Q signals 1.125 1.200 1.375 V

Differential input voltage (Q – Q),

Q = High (Q – Q), Q = High
VIDIFF Common-mode input voltage = 1.25 V 100 350 N/A mV

Input common-mode voltage VICM Differential input voltage = ±350 mV 0.2 1.25 VCCO – 0.5 V

Table  10:  LVPECL DC Specifications

DC Parameter Min Max Min Max Min Max Units

VCCO 3.0 3.3 3.6 V

VOH 1.8 2.11 1.92 2.28 2.13 2.41 V

VOL 0.96 1.27 1.06 1.43 1.30 1.57 V

VIH 1.49 2.72 1.49 2.72 1.49 2.72 V

 VIL 0.86 2.125 0.86 2.125 0.86 2.125 V

Differential Input Voltage 0.3 – 0.3 – 0.3 – V

http://www.xilinx.com
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Virtex-II Pin Definitions
This section describes the pinouts for Virtex-II devices in the
following packages:

• CS144: wire-bond chip-scale ball grid array (BGA) of 
0.80 mm pitch 

• FG256, FG456, and FG676: wire-bond fine-pitch BGA 
of 1.00 mm pitch

• FF896, FF1152, FF1517: flip-chip fine-pitch BGA of 
1.00 mm pitch 

• BG575 and BG728: wire-bond BGA of 1.27 mm pitch

• BF957: flip-chip BGA of 1.27 mm pitch

All of the devices supported in a particular package are
pinout compatible and are listed in the same table (one
table per package). In addition, the FG456 and FG676
packages are compatible, as are the FF896 and FF1152
packages. Pins that are not available for the smallest
devices are listed in right-hand columns.

Each device is split into eight I/O banks to allow for flexibility
in the choice of I/O standards (see the Virtex-II Data Sheet).
Global pins, including JTAG, configuration, and
power/ground pins, are listed at the end of each table.
Table 4 provides definitions for all pin types. 

The FG256 pinouts (Table 6) is included as an example. All
Virtex-II pinout tables are available on the distribution
CD-ROM, or on the web (at http://www.xilinx.com).

Table  3:  Virtex-II Device/Package Combinations and Maximum Number of Available I/Os

Package

Available I/Os

XC2V
40

XC2V
80

XC2V
250

XC2V
500

XC2V
1000

XC2V
1500

XC2V
2000

XC2V
3000

XC2V
4000

XC2V
6000

XC2V
8000

CS144 88 92 92 - - - - - - - -

FG256 88 120 172 172 172 - - - - - -

FG456 - - 200 264 324 - - - - - -

FG676 - - - - - 392 456 484 - - -

FF896 - - - - 432 528 624 - - - -

FF1152 - - - - - - - 720 824 824 824

FF1517 - - - - - - - - 912 1,104 1,108

BG575 - - - - 328 392 408 - - - -

BG728 - - - - - - - 516 - - -

BF957 - - - - - - 624 684 684 684 -

http://www.xilinx.com
http://www.xilinx.com
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3  IO_L52P_3  P18 NC  

3  IO_L51N_3/VREF_3  P22 NC  

3  IO_L51P_3  P21 NC  

3  IO_L49N_3  P20 NC  

3  IO_L49P_3  P19 NC  

3  IO_L48N_3  R22

3  IO_L48P_3  R21

3  IO_L46N_3  R20

3  IO_L46P_3  R19

3  IO_L45N_3/VREF_3  R18

3  IO_L45P_3  P17

3  IO_L43N_3  T22

3  IO_L43P_3  T21

3  IO_L24N_3  T20 NC NC

3  IO_L24P_3  T19 NC NC

3  IO_L22N_3  U22 NC NC

3  IO_L22P_3  U21 NC NC

3  IO_L21N_3/VREF_3  U20 NC NC

3  IO_L21P_3  U19 NC NC

3  IO_L19N_3  T18 NC NC

3  IO_L19P_3  U18 NC NC

3  IO_L06N_3  V22

3  IO_L06P_3  V21

3  IO_L04N_3  V20

3  IO_L04P_3  V19

3  IO_L03N_3/VREF_3  W22

3  IO_L03P_3  W21

3  IO_L02N_3/VRP_3  Y22

3  IO_L02P_3/VRN_3  Y21

3  IO_L01N_3  W20

3  IO_L01P_3 AA20

4  IO_L01N_4/BUSY/DOUT(1)  AB19

4  IO_L01P_4/INIT_B AA19

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

Bank Pin Description Pin Number No Connect in XC2V250 No Connect in XC2V500

http://www.xilinx.com
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5  IO_L02P_5/D7  AC6

5  IO_L01N_5/RDWR_B  AB6

5  IO_L01P_5/CS_B  AC5

6  IO_L01P_6  AF2

6  IO_L01N_6  AE1

6  IO_L02P_6/VRN_6  AB4

6  IO_L02N_6/VRP_6  AB3

6  IO_L03P_6  AD2

6  IO_L03N_6/VREF_6  AD1

6  IO_L04P_6  AC2

6  IO_L04N_6  AC1

6  IO_L06P_6  AB2

6  IO_L06N_6  AB1

6  IO_L19P_6  AA4

6  IO_L19N_6  AA3

6  IO_L21P_6  Y6

6  IO_L21N_6/VREF_6  Y5

6  IO_L22P_6  W6

6  IO_L22N_6  W7

6  IO_L24P_6  AA2

6  IO_L24N_6  AA1

6  IO_L25P_6  Y4 NC NC

6  IO_L25N_6  Y3 NC NC

6  IO_L43P_6  W5

6  IO_L43N_6  W4

6  IO_L45P_6  W2

6  IO_L45N_6/VREF_6  W3

6  IO_L46P_6  Y1

6  IO_L46N_6  W1

6  IO_L48P_6  V6

6  IO_L48N_6  V7

6  IO_L49P_6  V5

6  IO_L49N_6  V4

6  IO_L51P_6  V3

6  IO_L51N_6/VREF_6  V2

6  IO_L52P_6  V1

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

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

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 54

BG575/BGG575 Standard BGA Package
As shown in Table 9, XC2V1000, XC2V1500, and XC2V2000 Virtex-II devices are available in the BG575/BGG575 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 BG575/BGG575
Standard BGA Package Specifications (1.27mm pitch). 

Table  9:  BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

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

0  IO_L01N_0  A3

0  IO_L01P_0  A4

0  IO_L02N_0  D5

0  IO_L02P_0  C5

0  IO_L03N_0/VRP_0  E6

0  IO_L03P_0/VRN_0  D6

0  IO_L04N_0/VREF_0  F7

0  IO_L04P_0  E7

0  IO_L05N_0  G8

0  IO_L05P_0  H9

0  IO_L06N_0  A5

0  IO_L06P_0  A6

0  IO_L19N_0  B5

0  IO_L19P_0  B6

0  IO_L21N_0  D7

0  IO_L21P_0/VREF_0  C7

0  IO_L22N_0  F8

0  IO_L22P_0  E8

0  IO_L24N_0  G9

0  IO_L24P_0  F9

0  IO_L49N_0  G10

0  IO_L49P_0  H10

0  IO_L51N_0  B7

0  IO_L51P_0/VREF_0  B8

0  IO_L52N_0  D8

0  IO_L52P_0  C8

0  IO_L54N_0  E9

0  IO_L54P_0  D9

0  IO_L67N_0  A8 NC

0  IO_L67P_0  A9 NC

0  IO_L69N_0  C9 NC

http://www.xilinx.com
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2  IO_L01P_2  D23

2  IO_L02N_2/VRP_2  E21

2  IO_L02P_2/VRN_2  E22

2  IO_L03N_2  F21

2  IO_L03P_2/VREF_2  F20

2  IO_L04N_2  G20

2  IO_L04P_2  G19

2  IO_L06N_2  H18

2  IO_L06P_2  J17

2  IO_L19N_2  D24

2  IO_L19P_2  E23

2  IO_L21N_2  E24

2  IO_L21P_2/VREF_2  F24

2  IO_L22N_2  F23

2  IO_L22P_2  G23

2  IO_L24N_2  G21

2  IO_L24P_2  G22

2  IO_L43N_2  H19

2  IO_L43P_2  H20

2  IO_L45N_2  J18

2  IO_L45P_2/VREF_2  J19

2  IO_L46N_2  K17

2  IO_L46P_2  K18

2  IO_L48N_2  H23

2  IO_L48P_2  H24

2  IO_L49N_2  H21

2  IO_L49P_2  H22

2  IO_L51N_2  J24

2  IO_L51P_2/VREF_2  K24

2  IO_L52N_2  J22

2  IO_L52P_2  J23

2  IO_L54N_2  J20

2  IO_L54P_2  J21

2  IO_L67N_2  K19 NC

2  IO_L67P_2  K20 NC

2  IO_L69N_2  L17 NC

Table  9:  BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

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

http://www.xilinx.com
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5  IO_L52N_5  AA9

5  IO_L52P_5  Y9

5  IO_L51N_5/VREF_5  W9

5  IO_L51P_5  V9

5  IO_L49N_5  AD8

5  IO_L49P_5  AD6

5  IO_L24N_5  AC8

5  IO_L24P_5  AC7

5  IO_L22N_5  AB8

5  IO_L22P_5  AA8

5  IO_L21N_5/VREF_5  W8

5  IO_L21P_5  Y8

5  IO_L19N_5  AD5

5  IO_L19P_5  AD4

5  IO_L06N_5  AC6

5  IO_L06P_5  AC5

5  IO_L05N_5/VRP_5  AB7

5  IO_L05P_5/VRN_5  AA7

5  IO_L04N_5  AB5

5  IO_L04P_5/VREF_5  AA5

5  IO_L03N_5/D4/ALT_VRP_5  AA6

5  IO_L03P_5/D5/ALT_VRN_5  Y6

5  IO_L02N_5/D6  Y7

5  IO_L02P_5/D7  W7

5  IO_L01N_5/RDWR_B  V8

5  IO_L01P_5/CS_B  U9

6  IO_L01P_6  AB2

6  IO_L01N_6  AB1

6  IO_L02P_6/VRN_6  AA3

6  IO_L02N_6/VRP_6  AA2

6  IO_L03P_6  Y4

6  IO_L03N_6/VREF_6  Y3

6  IO_L04P_6  W4

6  IO_L04N_6  W5

6  IO_L06P_6  V5

Table  9:  BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

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

http://www.xilinx.com
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7  VCCO_7  F3

NA  CCLK  AB23

NA  PROG_B  C1

NA  DONE  AB21

NA  M0  AC4

NA  M1  AB4

NA  M2  AD3

NA  HSWAP_EN  C2

NA  TCK  C23

NA  TDI  D1

NA  TDO  C24

NA  TMS  C21

NA  PWRDWN_B  AC21

NA  DXN  B4

NA  DXP  C4

NA  VBATT  B21

NA  RSVD  A22

NA  VCCAUX  AD13

NA  VCCAUX  AC22

NA  VCCAUX  AC3

NA  VCCAUX  N1

NA  VCCAUX  M24

NA  VCCAUX  B22

NA  VCCAUX  B3

NA  VCCAUX  A12

NA  VCCINT  U17

NA  VCCINT  U8

NA  VCCINT  T16

NA  VCCINT  T9

NA  VCCINT  R15

NA  VCCINT  R14

NA  VCCINT  R13

NA  VCCINT  R12

NA  VCCINT  R11

Table  9:  BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number No Connect in XC2V1000 No Connect in XC2V1500
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NA  GND  D15

NA  GND  D10

NA  GND  D4

NA  GND  C22

NA  GND  C3

NA  GND  B24

NA  GND  B23

NA  GND  B2

NA  GND  B1

NA  GND  A24

NA  GND  A23

NA  GND  A18

NA  GND  A7

NA  GND  A2

Notes: 
1. See Table 4 for an explanation of the signals available on this pin.

Table  9:  BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number No Connect in XC2V1000 No Connect in 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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7  VCCO_7  K34

7  VCCO_7  G31

NA  CCLK  AH8

NA  PROG_B  D30

NA  DONE  AJ7

NA  M0  AH27

NA  M1  AJ28

NA  M2  AK29

NA  HSWAP_EN  E29

NA  TCK  F7

NA  TDI  C31

NA  TDO  D5

NA  TMS  E6

NA  PWRDWN_B  AK6

NA  DXN  F28

NA  DXP  G27

NA  VBATT  C4

NA  RSVD  G8

NA  VCCAUX  AM30

NA  VCCAUX  AM18

NA  VCCAUX  AM5

NA  VCCAUX  V3

NA  VCCAUX  U32

NA  VCCAUX  C30

NA  VCCAUX  C17

NA  VCCAUX  C5

NA  VCCINT  AD24

NA  VCCINT  AD11

NA  VCCINT  AC23

NA  VCCINT  AC12

NA  VCCINT  AB22

NA  VCCINT  AB21

NA  VCCINT  AB20

NA  VCCINT  AB19

NA  VCCINT  AB18

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

Bank Pin Description Pin Number No Connect in the XC2V3000
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FF1152 Flip-Chip Fine-Pitch BGA Package Specifications (1.00mm pitch)

Figure 8:  FF1152 Flip-Chip Fine-Pitch BGA Package Specifications
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2  IO_L57P_2/VREF_2  P7

2  IO_L58N_2  R3

2  IO_L58P_2  P3

2  IO_L59N_2  T10

2  IO_L59P_2  U10

2  IO_L60N_2  P4

2  IO_L60P_2  N4

2  IO_L67N_2  T6

2  IO_L67P_2  R6

2  IO_L68N_2  T9

2  IO_L68P_2  U9

2  IO_L69N_2  T5

2  IO_L69P_2/VREF_2  R5

2  IO_L70N_2  R1

2  IO_L70P_2  P1

2  IO_L71N_2  V12

2  IO_L71P_2  W12

2  IO_L72N_2  T4

2  IO_L72P_2  R4

2  IO_L73N_2  T2

2  IO_L73P_2  R2

2  IO_L74N_2  V11

2  IO_L74P_2  W11

2  IO_L75N_2  U7

2  IO_L75P_2/VREF_2  T7

2  IO_L76N_2  U3

2  IO_L76P_2  T3

2  IO_L77N_2  V10

2  IO_L77P_2  W10

2  IO_L78N_2  V6

2  IO_L78P_2  U6

2  IO_L79N_2  U1

2  IO_L79P_2  T1

2  IO_L80N_2  V9

2  IO_L80P_2  W9

2  IO_L81N_2  V5

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_L71N_6  AE39

6  IO_L72P_6  AD36

6  IO_L72N_6  AE36

6  IO_L73P_6  AB29

6  IO_L73N_6  AA29

6  IO_L74P_6  AE38

6  IO_L74N_6  AD38

6  IO_L75P_6  AC33

6  IO_L75N_6/VREF_6  AD33

6  IO_L76P_6  AB30

6  IO_L76N_6  AA30

6  IO_L77P_6  AD37

6  IO_L77N_6  AC37

6  IO_L78P_6  AB34

6  IO_L78N_6  AC34

6  IO_L79P_6  AB31

6  IO_L79N_6  AA31

6  IO_L80P_6  AD39

6  IO_L80N_6  AC39

6  IO_L81P_6  AB35

6  IO_L81N_6/VREF_6  AC35

6  IO_L82P_6  AB32

6  IO_L82N_6  AA32

6  IO_L83P_6  AC38

6  IO_L83N_6  AB38

6  IO_L84P_6  AA33

6  IO_L84N_6  AB33

6  IO_L91P_6  Y28

6  IO_L91N_6  Y29

6  IO_L92P_6  AB39

6  IO_L92N_6  AA39

6  IO_L93P_6  AA36

6  IO_L93N_6/VREF_6  AB36

6  IO_L94P_6  Y31

6  IO_L94N_6  Y32

6  IO_L95P_6  AA37

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
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3  IO_L50P_3  AB3

3  IO_L49N_3  AB5

3  IO_L49P_3  AC5

3  IO_L48N_3  W9

3  IO_L48P_3  Y9

3  IO_L47N_3  AC1

3  IO_L47P_3  AD1

3  IO_L46N_3  AC3

3  IO_L46P_3  AD3

3  IO_L45N_3/VREF_3  Y8

3  IO_L45P_3  AA8

3  IO_L44N_3  AC2

3  IO_L44P_3  AE2

3  IO_L43N_3  AB7

3  IO_L43P_3  AC7

3  IO_L27N_3/VREF_3  Y10 NC

3  IO_L27P_3  AA10 NC

3  IO_L25N_3  AE1 NC

3  IO_L25P_3  AF1 NC

3  IO_L24N_3  AF2

3  IO_L24P_3  AG2

3  IO_L23N_3  AA9

3  IO_L23P_3  AB9

3  IO_L22N_3  AD4

3  IO_L22P_3  AE4

3  IO_L21N_3/VREF_3  AD5

3  IO_L21P_3  AE5

3  IO_L20N_3  AB8

3  IO_L20P_3  AC8

3  IO_L19N_3  AG1

3  IO_L19P_3  AH1

3  IO_L06N_3  AF4

3  IO_L06P_3  AG4

3  IO_L05N_3  AB10

3  IO_L05P_3  AB11

3  IO_L04N_3  AF3

3  IO_L04P_3  AG3

3  IO_L03N_3/VREF_3  AD6

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

Bank Pin Description Pin Number No Connect in XC2V2000
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Revision History
This section records the change history for this module of the data sheet. 

Date Version Revision

11/07/00 1.0 Early access draft.

11/22/00 1.1 Initial Xilinx release. Made the following corrections:
CS144 package - Table 5, page 5:
• Added missing pin D10 in Bank 1.
• Changed dedicated pins A2 and B2 to RSVD (from DXN and DXP).
FG256 package - Table 6, page 10:
• Changed dedicated pins A3 and A4 to RSVD (from DXN and DXP).
FG896 package - Table 11, page 94:
• Corrected pin AG1 in Bank 4 to be AG12.
FF1152 package - Table 12, page 120:
• Corrected pin Y3 in Bank 6 to be Y32.

12/19/00 1.2 Reverse designations were fixed for pins in every package.

01/25/01 1.3 Data sheet divided into four modules (per current style standard). DXN and DXP pin 
information added for CS144 package (Table 5) and FG256 package (Table 6). 

02/07/01 1.4 DXN and DXP pin information was changed back to RSVD for the CS144 package (Table 5) 
and the FG256 package (Table 6). 

04/02/01 1.5 • ALT_VRN and ALT_VRP pin information was added for each package. 
• Table 8, page 34 – added No Connect designations for the XC2V1500 device in the 

FG676 package.
• Reverted to traditional double-column format.

11/07/01 1.6 • Updated list of devices supported in the FF1152, FF1517, and BF957 packages.

09/26/02 1.7 • Updated Table 3 to reflect devices supported in the BG728 and BF957 packages.
• Added mention of LVPECL to pin definition in Table 4.

10/07/02 1.8 • Corrected Table 10 heading to reflect supported devices in the BG728 package.

12/06/02 1.8.1 • Enhanced the description of the PWRDWN_B pin in Table 4.

05/07/03 1.8.2 • Added clarification to Table 4 and all device pinout tables regarding the dual-use 
nature of pins D0/DIN and BUSY/DOUT during configuration.

06/19/03 1.8.3 • The final GND pin in each of five pinout tables was inadvertently deleted in v1.8.2. This 
revision restores the deleted GND pins as follows:
- Pin C5, Table 5, page 5 (CS144)
- Pin A1, Table 6, page 10 (FG256)
- Pin A2, Table 10, page 72 (BG728)
- Pin A2, Table 12, page 120 (FF1152)
- Pin AL30, Table 14, page 198 (BF957)

08/01/03 2.0 All Virtex-II devices and speed grades now Production. See Table 13, Module 3.

03/29/04 2.0.1 Recompiled for backward compatibility with Acrobat 4 and above. 

06/24/04 3.3 Added references to, and new package drawings for, Pb-free wire-bond packages CSG, 
FGG, and BGG. (Revision number advanced to level of complete data sheet.)

03/01/05 3.4 Table 4: Changed Direction for User I/O pins (IO_LXXY_#) from “Input/Output” to 
“Input/Output/Bidirectional”. Added requirement to VBATT to connect pin to VCCAUX or GND 
if battery is not used. 

11/05/07 3.5 Updated copyright notice and legal disclaimer.
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