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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.

Details

Product Status Obsolete

Number of LABs/CLBs 384

Number of Logic Elements/Cells -

Total RAM Bits 442368

Number of I/O 172

Number of Gates 250000

Voltage - Supply 1.425V ~ 1.575V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 256-BGA

Supplier Device Package 256-FBGA (17x17)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc2v250-5fgg256c

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Figure 11 provides examples illustrating the use of the HSTL_I_DCI, HSTL_II_DCI, HSTL_III_DCI, and HSTL_IV_DCI I/O
standards. For a complete list, see the Virtex-II Platform FPGA User Guide. 

Table  8:  SelectI/O-Ultra Differential Buffers With On-Chip Termination

I/O Standard Description

IOSTANDARD Attribute

External Termination On-Chip Termination

LVDS 2.5V LVDS_25 LVDS_25_DCI

LVDS Extended 2.5V LVDSEXT_25 LVDSEXT_25_DCI

Figure 11:  HSTL DCI Usage Examples
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Figure 13 provides examples illustrating the use of the LVDS_DCI and LVDSEXT_DCI I/O standards. For a complete list,
see the Virtex-II Platform FPGA User Guide. 

Figure 13:  LVDS DCI Usage Examples
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3-State Buffers

Introduction

Each Virtex-II CLB contains two 3-state drivers (TBUFs)
that can drive on-chip busses. Each 3-state buffer has its
own 3-state control pin and its own input pin. 

Each of the four slices have access to the two 3-state buff-
ers through the switch matrix, as shown in Figure 27.
TBUFs in neighboring CLBs can access slice outputs by
direct connects. The outputs of the 3-state buffers drive hor-
izontal routing resources used to implement 3-state busses. 

The 3-state buffer logic is implemented using AND-OR logic
rather than 3-state drivers, so that timing is more predict-
able and less load dependant especially with larger devices. 

Locations / Organization

Four horizontal routing resources per CLB are provided for
on-chip 3-state busses. Each 3-state buffer has access
alternately to two horizontal lines, which can be partitioned
as shown in Figure 28. The switch matrices corresponding
to SelectRAM memory and multiplier or I/O blocks are
skipped. 

Number of 3-State Buffers

Table 11 shows the number of 3-state buffers available in
each Virtex-II device. The number of 3-state buffers is twice
the number of CLB elements.

CLB/Slice Configurations

Table 12 summarizes the logic resources in one CLB. All of the CLBs are identical and each CLB or slice can be
implemented in one of the configurations listed. Table 13 shows the available resources in all CLBs.

Figure 27:  Virtex-II 3-State Buffers

Slice
S3

Slice
S2

Slice
S1

Slice
S0

Switch
Matrix

DS031_37_060700

TBUF

TBUF

Table  11:  Virtex-II 3-State Buffers

Device
3-State Buffers 

per Row
Total Number 

of 3-State Buffers

XC2V40 16 128

XC2V80 16 256

XC2V250 32 768

XC2V500 48 1,536

XC2V1000 64 2,560

XC2V1500 80 3,840

XC2V2000 96 5,376

XC2V3000 112 7,168

XC2V4000 144 11,520

XC2V6000 176 16,896

XC2V8000 208 23,296

Figure 28:  3-State Buffer Connection to Horizontal Lines
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Table  12:  Logic Resources in One CLB

Slices LUTs Flip-Flops MULT_ANDs
Arithmetic & 
Carry-Chains

SOP 
Chains

Distributed 
SelectRAM

Shift 
Registers TBUF

4 8 8 8 2 2 128 bits 128 bits 2

http://www.xilinx.com


Virtex-II Platform FPGAs: Functional Description
R

DS031-2 (v3.5) November 5, 2007 www.xilinx.com Module 2 of 4
Product Specification 32

Routing

DCM Locations/Organization
Virtex-II DCMs are placed on the top and bottom of each
block RAM and multiplier column. The number of DCMs
depends on the device size, as shown in Table 24.

Active Interconnect Technology
Local and global Virtex-II routing resources are optimized
for speed and timing predictability, as well as to facilitate IP
cores implementation. Virtex-II Active Interconnect Technol-
ogy is a fully buffered programmable routing matrix. All rout-

ing resources are segmented to offer the advantages of a
hierarchical solution. Virtex-II logic features like CLBs,
IOBs, block RAM, multipliers, and DCMs are all connected
to an identical switch matrix for access to global routing
resources, as shown in Figure 47. 

Each Virtex-II device can be represented as an array of
switch matrixes with logic blocks attached, as illustrated in
Figure 48. 

Table  24:  DCM Organization

Device Columns DCMs

XC2V40 2 4

XC2V80 2 4

XC2V250 4 8

XC2V500 4 8

XC2V1000 4 8

XC2V1500 4 8

XC2V2000 4 8

XC2V3000 6 12

XC2V4000 6 12

XC2V6000 6 12

XC2V8000 6 12

Figure 47:  Active Interconnect Technology
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Figure 48:  Routing Resources
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This document provides Virtex-II™ Device/Package Combi-
nations, Maximum I/Os Available, and Virtex-II Pin Defini-
tions, followed by pinout tables for the following packages:

• CS144/CSG144 Chip-Scale BGA Package
• FG256/FGG256 Fine-Pitch BGA Package
• FG456/FGG456 Fine-Pitch BGA Package
• FG676/FGG676 Fine-Pitch BGA Package
• BG575/BGG575 Standard BGA Package

• BG728/BGG728 Standard BGA Package 
• FF896 Flip-Chip Fine-Pitch BGA Package
• FF1152 Flip-Chip Fine-Pitch BGA Package
• FF1517 Flip-Chip Fine-Pitch BGA Package
• BF957 Flip-Chip BGA Package

For device pinout diagrams and layout guidelines, refer to
the Virtex-II Platform FPGA User Guide. ASCII package
pinout files are also available for download from the Xilinx
website (www.xilinx.com).

Virtex-II Device/Package Combinations and Maximum I/Os Available
Wire-bond and flip-chip packages are available. Table 1 and
Table 2 show the maximum number of user I/Os possible in
wire-bond and flip-chip packages, respectively. 

Table 3 shows the number of user I/Os available for all
device/package combinations.

• CS denotes wire-bond chip-scale ball grid array (BGA) 
(0.80 mm pitch).

• CSG denotes Pb-free wire-bond chip-scale ball grid 
array (BGA) (0.80 mm pitch).

• FG denotes wire-bond fine-pitch BGA (1.00 mm pitch). 

• FGG denotes Pb-free wire-bond fine-pitch BGA (1.00 
mm pitch). 

• BG denotes standard BGA (1.27 mm pitch).
• BGG denotes Pb-free standard BGA (1.27 mm pitch).
• FF denotes flip-chip fine-pitch BGA (1.00 mm pitch).
• BF denotes flip-chip BGA (1.27 mm pitch).

The number of I/Os per package include all user I/Os except
the 15 control pins (CCLK, DONE, M0, M1, M2, PROG_B,
PWRDWN_B, TCK, TDI, TDO, TMS, HSWAP_EN, DXN,
DXP, AND RSVD). 

2
2
6

Virtex-II Platform FPGAs:
Pinout Information

DS031-4 (v3.5) November 5, 2007 Product Specification

R

Table  1:  Wire-Bond Packages Information

Package(1)
CS144/
CSG144

FG256/
FGG256

FG456/
FGG456

FG676/
FGG676

BG575/
BGG575

BG728/
BGG728

Pitch (mm) 0.80 1.00 1.00 1.00 1.27 1.27

Size (mm) 12 x 12 17 x 17 23 x 23 27 x 27 31 x 31 35 x 35

I/Os 92 172 324 484 408 516

Notes: 
1. Wire-bond packages include FGGnnn Pb-free versions. See Virtex-II Ordering Examples (Module 1).

Table  2:  Flip-Chip Packages Information

Package FF896 FF1152 FF1517 BF957

Pitch (mm) 1.00 1.00 1.00 1.27

Size (mm) 31 x 31 35 x 35 40 x 40 40 x 40

I/Os 624 824 1,108 684

http://www.xilinx.com
http://www.xilinx.com/publications/products/ug_index.htm
http://www.xilinx.com
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CS144/CSG144 Chip-Scale BGA Package Specifications (0.80mm pitch)

Figure 1:  CS144/CSG144 Chip-Scale BGA Package Specifications

http://www.xilinx.com
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2  IO_L45N_2  H23

2  IO_L45P_2/VREF_2  H24

2  IO_L46N_2  J21

2  IO_L46P_2  J20

2  IO_L48N_2  H25

2  IO_L48P_2  H26

2  IO_L49N_2  J22

2  IO_L49P_2  J23

2  IO_L51N_2  K21

2  IO_L51P_2/VREF_2  K22

2  IO_L52N_2  K20

2  IO_L52P_2  L20

2  IO_L54N_2  J24

2  IO_L54P_2  J25

2  IO_L67N_2  K23

2  IO_L67P_2  K24

2  IO_L69N_2  J26

2  IO_L69P_2/VREF_2  K26

2  IO_L70N_2  L22

2  IO_L70P_2  L21

2  IO_L72N_2  L25

2  IO_L72P_2  L26

2  IO_L73N_2  L19 NC

2  IO_L73P_2  M19 NC

2  IO_L75N_2  L23 NC

2  IO_L75P_2/VREF_2  L24 NC

2  IO_L76N_2  M22 NC

2  IO_L76P_2  M21 NC

2  IO_L78N_2  M23 NC

2  IO_L78P_2  M24 NC

2  IO_L91N_2  M25

2  IO_L91P_2  M26

2  IO_L93N_2  M20

2  IO_L93P_2/VREF_2  N20

2  IO_L94N_2  N22

2  IO_L94P_2  N21

2  IO_L96N_2  N24

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
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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
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NA  DONE  AD22

NA  M0  AD4

NA  M1  AA5

NA  M2  AD5

NA  HSWAP_EN  D5

NA  TCK  E21

NA  TDI  F5

NA  TDO  F22

NA  TMS  D22

NA  PWRDWN_B  AD23

NA  DXN  F7

NA  DXP  C5

NA  VBATT  C23

NA  RSVD  C22

NA  VCCAUX  AD13

NA  VCCAUX  AC24

NA  VCCAUX  AC3

NA  VCCAUX  P24

NA  VCCAUX  N3

NA  VCCAUX  D24

NA  VCCAUX  D3

NA  VCCAUX  C14

NA  VCCINT  W19

NA  VCCINT  W8

NA  VCCINT  V18

NA  VCCINT  V17

NA  VCCINT  V10

NA  VCCINT  V9

NA  VCCINT  U18

NA  VCCINT  U9

NA  VCCINT  K18

NA  VCCINT  K9

NA  VCCINT  J18

NA  VCCINT  J17

NA  VCCINT  J10

NA  VCCINT  J9

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
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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_L48N_2  J5

2  IO_L48P_2  H5

2  IO_L49N_2  J3

2  IO_L49P_2  H3

2  IO_L50N_2  K7

2  IO_L50P_2  L7

2  IO_L51N_2  J4

2  IO_L51P_2/VREF_2  K4

2  IO_L52N_2  K1

2  IO_L52P_2  J1

2  IO_L53N_2  L6

2  IO_L53P_2  M6

2  IO_L54N_2  L5

2  IO_L54P_2  K5

2  IO_L67N_2  L2 NC

2  IO_L67P_2  K2 NC

2  IO_L68N_2  M8 NC

2  IO_L68P_2  N8 NC

2  IO_L69N_2  L4 NC

2  IO_L69P_2/VREF_2  M4 NC

2  IO_L70N_2  M1 NC

2  IO_L70P_2  L1 NC

2  IO_L71N_2  M7 NC

2  IO_L71P_2  N7 NC

2  IO_L72N_2  M3 NC

2  IO_L72P_2  L3 NC

2  IO_L73N_2  N2 NC NC

2  IO_L73P_2  M2 NC NC

2  IO_L74N_2  N6 NC NC

2  IO_L74P_2  P6 NC NC

2  IO_L75N_2  N5 NC NC

2  IO_L75P_2/VREF_2  N4 NC NC

2  IO_L76N_2  P1 NC NC

2  IO_L76P_2  N1 NC NC

2  IO_L77N_2  P9 NC NC

2  IO_L77P_2  R9 NC NC

2  IO_L78N_2  R5 NC NC

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

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

http://www.xilinx.com
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3  IO_L73P_3  W4 NC NC

3  IO_L72N_3  W7 NC

3  IO_L72P_3  V7 NC

3  IO_L71N_3  V5 NC

3  IO_L71P_3  W6 NC

3  IO_L70N_3  W3 NC

3  IO_L70P_3  Y3 NC

3  IO_L69N_3/VREF_3  V8 NC

3  IO_L69P_3  W8 NC

3  IO_L68N_3  AA1 NC

3  IO_L68P_3  AB1 NC

3  IO_L67N_3  Y4 NC

3  IO_L67P_3  AA4 NC

3  IO_L54N_3  AA6

3  IO_L54P_3  Y6

3  IO_L53N_3  AA2

3  IO_L53P_3  AB2

3  IO_L52N_3  Y5

3  IO_L52P_3  AA5

3  IO_L51N_3/VREF_3  Y8

3  IO_L51P_3  AA8

3  IO_L50N_3  AC2

3  IO_L50P_3  AD2

3  IO_L49N_3  Y7

3  IO_L49P_3  AA7

3  IO_L48N_3  AC6

3  IO_L48P_3  AB6

3  IO_L47N_3  AD1

3  IO_L47P_3  AE1

3  IO_L46N_3  AB3

3  IO_L46P_3  AC3

3  IO_L45N_3/VREF_3  AB7

3  IO_L45P_3  AC7

3  IO_L44N_3  AB4

3  IO_L44P_3  AC4

3  IO_L43N_3  AB5

3  IO_L43P_3  AC5

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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4  IO_L19N_4  AK6

4  IO_L19P_4  AK5

4  IO_L20N_4  AE9

4  IO_L20P_4  AE10

4  IO_L21N_4  AF7

4  IO_L21P_4/VREF_4  AF8

4  IO_L22N_4  AK7

4  IO_L22P_4  AJ6

4  IO_L23N_4  AD10

4  IO_L23P_4  AD11

4  IO_L24N_4  AG8

4  IO_L24P_4  AG7

4  IO_L49N_4  AJ8

4  IO_L49P_4  AJ7

4  IO_L50N_4  AE11

4  IO_L50P_4  AE12

4  IO_L51N_4  AG9

4  IO_L51P_4/VREF_4  AG10

4  IO_L52N_4  AK9

4  IO_L52P_4  AJ9

4  IO_L53N_4  AH8

4  IO_L53P_4  AH9

4  IO_L54N_4  AF11

4  IO_L54P_4  AF10

4  IO_L67N_4  AJ11 NC

4  IO_L67P_4  AJ10 NC

4  IO_L68N_4  AC12 NC

4  IO_L68P_4  AC13 NC

4  IO_L69N_4  AG11 NC

4  IO_L69P_4/VREF_4  AG12 NC

4  IO_L70N_4  AK11 NC

4  IO_L70P_4  AK10 NC

4  IO_L71N_4  AD12 NC

4  IO_L71P_4  AD13 NC

4  IO_L72N_4  AH12 NC

4  IO_L72P_4  AH11 NC

4  IO_L73N_4  AJ13 NC NC

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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NA  VBATT  A2

NA  RSVD  E6

NA  VCCAUX  AK28

NA  VCCAUX  AK16

NA  VCCAUX  AK3

NA  VCCAUX  T1

NA  VCCAUX  R30

NA  VCCAUX  A28

NA  VCCAUX  A15

NA  VCCAUX  A3

NA  VCCINT  AB22

NA  VCCINT  AB9

NA  VCCINT  AA21

NA  VCCINT  AA10

NA  VCCINT  Y20

NA  VCCINT  Y19

NA  VCCINT  Y18

NA  VCCINT  Y17

NA  VCCINT  Y16

NA  VCCINT  Y15

NA  VCCINT  Y14

NA  VCCINT  Y13

NA  VCCINT  Y12

NA  VCCINT  Y11

NA  VCCINT  W20

NA  VCCINT  W11

NA  VCCINT  V20

NA  VCCINT  V11

NA  VCCINT  U20

NA  VCCINT  U11

NA  VCCINT  T20

NA  VCCINT  T11

NA  VCCINT  R20

NA  VCCINT  R11

NA  VCCINT  P20

NA  VCCINT  P11

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  VCCO_5  AP19

5  VCCO_5  AL28

5  VCCO_5  AK20

5  VCCO_5  AD23

5  VCCO_5  AD22

5  VCCO_5  AD21

5  VCCO_5  AD20

5  VCCO_5  AC22

5  VCCO_5  AC21

5  VCCO_5  AC20

5  VCCO_5  AC19

5  VCCO_5  AC18

6  VCCO_6  AH31

6  VCCO_6  AE34

6  VCCO_6  AC24

6  VCCO_6  AB24

6  VCCO_6  AB23

6  VCCO_6  AA24

6  VCCO_6  AA23

6  VCCO_6  Y30

6  VCCO_6  Y24

6  VCCO_6  Y23

6  VCCO_6  W34

6  VCCO_6  W23

6  VCCO_6  V23

7  VCCO_7  U23

7  VCCO_7  T34

7  VCCO_7  T23

7  VCCO_7  R30

7  VCCO_7  R24

7  VCCO_7  R23

7  VCCO_7  P24

7  VCCO_7  P23

7  VCCO_7  N24

7  VCCO_7  N23

7  VCCO_7  M24

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

Bank Pin Description Pin Number No Connect in the XC2V3000
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1  IO_L33N_1/VREF_1  D11 NC

1  IO_L33P_1  D12 NC

1  IO_L32N_1  H14 NC

1  IO_L32P_1  H13 NC

1  IO_L31N_1  A8 NC

1  IO_L31P_1  A9 NC

1  IO_L30N_1  F11

1  IO_L30P_1  F12

1  IO_L29N_1  K14

1  IO_L29P_1  L14

1  IO_L28N_1  C9

1  IO_L28P_1  C10

1  IO_L27N_1/VREF_1  G11

1  IO_L27P_1  G12

1  IO_L26N_1  M15

1  IO_L26P_1  M14

1  IO_L25N_1  B7

1  IO_L25P_1  B8

1  IO_L24N_1  D9

1  IO_L24P_1  D10

1  IO_L23N_1  J13

1  IO_L23P_1  J12

1  IO_L22N_1  A6

1  IO_L22P_1  A7

1  IO_L21N_1/VREF_1  E9

1  IO_L21P_1  E10

1  IO_L20N_1  D8

1  IO_L20P_1  E7

1  IO_L19N_1  C7

1  IO_L19P_1  C8

1  IO_L12N_1  F9 NC

1  IO_L12P_1  F10 NC

1  IO_L11N_1  H12 NC

1  IO_L11P_1  H11 NC

1  IO_L10N_1  B5 NC

1  IO_L10P_1  B6 NC

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_L10N_3  AK7 NC

3  IO_L10P_3  AL7 NC

3  IO_L09N_3/VREF_3  AK11 NC

3  IO_L09P_3  AJ10 NC

3  IO_L08N_3  AR1 NC

3  IO_L08P_3  AT1 NC

3  IO_L07N_3  AM5 NC

3  IO_L07P_3  AN5 NC

3  IO_L06N_3  AM7

3  IO_L06P_3  AL8

3  IO_L05N_3  AP3

3  IO_L05P_3  AP4

3  IO_L04N_3  AM6

3  IO_L04P_3  AN6

3  IO_L03N_3/VREF_3  AJ13

3  IO_L03P_3  AH13

3  IO_L02N_3/VRP_3  AR3

3  IO_L02P_3/VRN_3  AT2

3  IO_L01N_3  AP5

3  IO_L01P_3  AR4

4  IO_L01N_4/BUSY/DOUT(1)  AV4

4  IO_L01P_4/INIT_B  AU4

4  IO_L02N_4/D0/DIN(1)  AM9

4  IO_L02P_4/D1  AM10

4  IO_L03N_4/D2/ALT_VRP_4  AT6

4  IO_L03P_4/D3/ALT_VRN_4  AR6

4  IO_L04N_4/VREF_4  AU6

4  IO_L04P_4  AU5

4  IO_L05N_4/VRP_4  AL10

4  IO_L05P_4/VRN_4  AL11

4  IO_L06N_4  AR8

4  IO_L06P_4  AR7

4  IO_L07N_4  AW5 NC

4  IO_L07P_4  AW4 NC

4  IO_L08N_4  AK12 NC

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 199

0  IO_L49N_0  C23

0  IO_L49P_0  C22

0  IO_L50N_0  E22

0  IO_L50P_0  E21

0  IO_L51N_0  F21

0  IO_L51P_0/VREF_0  F20

0  IO_L52N_0  A24

0  IO_L52P_0  A23

0  IO_L53N_0  E20

0  IO_L53P_0  E19

0  IO_L54N_0  B22

0  IO_L54P_0  B21

0  IO_L67N_0  D21

0  IO_L67P_0  D20

0  IO_L68N_0  J20

0  IO_L68P_0  J19

0  IO_L69N_0  F19

0  IO_L69P_0/VREF_0  F18

0  IO_L70N_0  A22

0  IO_L70P_0  A21

0  IO_L71N_0  H19

0  IO_L71P_0  H17

0  IO_L72N_0  C21

0  IO_L72P_0  C20

0  IO_L73N_0  B20

0  IO_L73P_0  B19

0  IO_L74N_0  G18

0  IO_L74P_0  G17

0  IO_L75N_0  E18

0  IO_L75P_0/VREF_0  D17

0  IO_L76N_0  A20

0  IO_L76P_0  A19

0  IO_L77N_0  D19

0  IO_L77P_0  D18

0  IO_L78N_0  C19

0  IO_L78P_0  C17

0  IO_L91N_0/VREF_0  K18

0  IO_L91P_0  J18

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

Bank Pin Description Pin Number No Connect in XC2V2000
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4  IO_L29N_4  AL6 NC

4  IO_L29P_4  AL7 NC

4  IO_L30N_4  AJ9 NC

4  IO_L30P_4  AJ10 NC

4  IO_L49N_4  AE11

4  IO_L49P_4  AE12

4  IO_L50N_4  AG10

4  IO_L50P_4  AG11

4  IO_L51N_4  AL8

4  IO_L51P_4/VREF_4  AL9

4  IO_L52N_4  AF12

4  IO_L52P_4  AF13

4  IO_L53N_4  AK9

4  IO_L53P_4  AK10

4  IO_L54N_4  AH11

4  IO_L54P_4  AH12

4  IO_L67N_4  AC12

4  IO_L67P_4  AC13

4  IO_L68N_4  AG12

4  IO_L68P_4  AG13

4  IO_L69N_4  AL10

4  IO_L69P_4/VREF_4  AL11

4  IO_L70N_4  AD13

4  IO_L70P_4  AD15

4  IO_L71N_4  AJ11

4  IO_L71P_4  AJ12

4  IO_L72N_4  AK11

4  IO_L72P_4  AK12

4  IO_L73N_4  AE14

4  IO_L73P_4  AE15

4  IO_L74N_4  AF14

4  IO_L74P_4  AF15

4  IO_L75N_4  AL12

4  IO_L75P_4/VREF_4  AL13

4  IO_L76N_4  AB14

4  IO_L76P_4  AC14

4  IO_L77N_4  AH13

4  IO_L77P_4  AH14

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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