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

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) 

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).

04/02/01 1.5 Skipped v1.4 to sync up modules. Reverted to traditional double-column format.

07/30/01 1.6 Made minor changes to items listed under Summary of Virtex-II™ Features.

10/02/01 1.7 Minor edits.

07/16/02 1.8 Updated Virtex-II Device/Package Combinations shown in Table 6.

09/26/02 1.9 Updated Table 2 and Table 6 to reflect supported Virtex-II Device/Package Combinations.

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. No content changes.

06/24/04 3.3 Added references to available Pb-free wire-bond packages. (Revision number advanced to 
level of complete data sheet.)

03/01/05 3.4 No changes in Module 1 for this revision.

11/05/07 3.5 Updated copyright notice and legal disclaimer.
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18 Kbit Block SelectRAM Resources

Introduction
Virtex-II devices incorporate large amounts of 18 Kbit block
SelectRAM. These complement the distributed SelectRAM
resources that provide shallow RAM structures imple-
mented in CLBs. Each Virtex-II block SelectRAM is an 18
Kbit true dual-port RAM with two independently clocked and
independently controlled synchronous ports that access a
common storage area. Both ports are functionally identical.
CLK, EN, WE, and SSR polarities are defined through con-
figuration.

Each port has the following types of inputs: Clock and Clock
Enable, Write Enable, Set/Reset, and Address, as well as
separate Data/parity data inputs (for write) and Data/parity
data outputs (for read). 

Operation is synchronous; the block SelectRAM behaves
like a register. Control, address and data inputs must (and
need only) be valid during the set-up time window prior to a
rising (or falling, a configuration option) clock edge. Data
outputs change as a result of the same clock edge.

Configuration
The Virtex-II block SelectRAM supports various configura-
tions, including single- and dual-port RAM and various

data/address aspect ratios. Supported memory configura-
tions for single- and dual-port modes are shown in Table 14.

Single-Port Configuration

As a single-port RAM, the block SelectRAM has access to
the 18 Kbit memory locations in any of the 2K x 9-bit,
1K x 18-bit, or 512 x 36-bit configurations and to 16 Kbit
memory locations in any of the 16K x 1-bit, 8K x 2-bit, or
4K x 4-bit configurations. The advantage of the 9-bit, 18-bit
and 36-bit widths is the ability to store a parity bit for each
eight bits. Parity bits must be generated or checked exter-
nally in user logic. In such cases, the width is viewed as 8 +
1, 16 + 2, or 32 + 4. These extra parity bits are stored and
behave exactly as the other bits, including the timing param-
eters. Video applications can use the 9-bit ratio of Virtex-II
block SelectRAM memory to advantage.

Each block SelectRAM cell is a fully synchronous memory
as illustrated in Figure 29. Input data bus and output data
bus widths are identical.

Table  13:  Virtex-II Logic Resources Available in All CLBs

Device

CLB Array: 
Row x 

Column

Number 
of 

Slices

Number 
of 

LUTs

Max Distributed 
SelectRAM or Shift 

Register (bits)

Number 
of 

Flip-Flops

Number 
of 

Carry-Chains(1)

Number 
of SOP 

Chains(1)

XC2V40 8 x 8 256 512 8,192 512 16 16

XC2V80 16 x 8 512 1,024 16,384 1,024 16 32

XC2V250 24 x 16 1,536 3,072 49,152 3,072 32 48

XC2V500 32 x 24 3,072 6,144 98,304 6,144 48 64

XC2V1000 40 x 32 5,120 10,240 163,840 10,240 64 80

XC2V1500 48 x 40 7,680 15,360 245,760 15,360 80 96

XC2V2000 56 x 48 10,752 21,504 344,064 21,504 96 112

XC2V3000 64 x 56 14,336 28,672 458,752 28,672 112 128

XC2V4000 80 x 72 23,040 46,080 737,280 46,080 144 160

XC2V6000 96 x 88 33,792 67,584 1,081,344 67,584 176 192

XC2V8000 112 x 104 46,592 93,184 1,490,944 93,184 208 224

Notes: 
1. The carry-chains and SOP chains can be split or cascaded.

Table  14:  Dual- and Single-Port Configurations

16K x 1 bit 2K x 9 bits

8K x 2 bits 1K x 18 bits

4K x 4 bits 512 x 36 bits

http://www.xilinx.com
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Each SelectRAM memory and multiplier block is tied to four
switch matrices, as shown in Figure 35. 
 

Association With Block SelectRAM Memory

The interconnect is designed to allow SelectRAM memory
and multiplier blocks to be used at the same time, but some
interconnect is shared between the SelectRAM and the
multiplier. Thus, SelectRAM memory can be used only up to
18 bits wide when the multiplier is used, because the multi-
plier shares inputs with the upper data bits of the
SelectRAM memory.

This sharing of the interconnect is optimized for an
18-bit-wide block SelectRAM resource feeding the multi-
plier. The use of SelectRAM memory and the multiplier with
an accumulator in LUTs allows for implementation of a digi-
tal signal processor (DSP) multiplier-accumulator (MAC)
function, which is commonly used in finite and infinite
impulse response (FIR and IIR) digital filters.

Configuration
The multiplier block is an 18-bit by 18-bit signed multiplier
(2's complement). Both A and B are 18-bit-wide inputs, and
the output is 36 bits. Figure 36 shows a multiplier block.  

Locations / Organization
Multiplier organization is identical to the 18 Kbit SelectRAM
organization, because each multiplier is associated with an
18 Kbit block SelectRAM resource. 

In addition to the built-in multiplier blocks, the CLB elements
have dedicated logic to implement efficient multipliers in
logic. (Refer to Configurable Logic Blocks (CLBs)).

Figure 35:  SelectRAM and Multiplier Blocks
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Figure 36:  Multiplier Block

Table  20:  Multiplier Floor Plan

Device Columns

Multipliers

Per Column Total

XC2V40 2 2 4

XC2V80 2 4 8

XC2V250 4 6 24

XC2V500 4 8 32

XC2V1000 4 10 40

XC2V1500 4 12 48

XC2V2000 4 14 56

XC2V3000 6 16 96

XC2V4000 6 20 120

XC2V6000 6 24 144

XC2V8000 6 28 168

MULT 18 x 18

A[17:0]

P[35:0]

B[17:0]

Multiplier Block

DS031_40_100400
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Table  25:  Pipelined Multiplier Switching Characteristics

 

Description Symbol

Speed Grade

Units-6 -5 -4 

 Setup and Hold Times Before/After Clock

Data Inputs TMULIDCK/TMULCKID 3.00/ 0.00 3.45/ 0.00 3.89/ 0.00 ns, Max

Clock Enable TMULIDCK_CE/TMULCKID_CE 0.72/ 0.00 0.80/ 0.00 0.86/ 0.00 ns, Max

Reset TMULIDCK_RST/TMULCKID_RST 0.72/ 0.00 0.80/ 0.00 0.86/ 0.00 ns, Max

Clock to Output Pin

Clock to Pin 35 TMULTCK_P35 3.05 6.91 8.12 ns, Max

Clock to Pin 34 TMULTCK_P34 2.95 6.75 7.93 ns, Max

Clock to Pin 33 TMULTCK_P33 2.85 6.59 7.74 ns, Max

Clock to Pin 32 TMULTCK_P32 2.76 6.43 7.56 ns, Max

Clock to Pin 31 TMULTCK_P31 2.66 6.27 7.37 ns, Max

Clock to Pin 30 TMULTCK_P30 2.56 6.11 7.19 ns, Max

Clock to Pin 29 TMULTCK_P29 2.47 5.95 7.00 ns, Max

Clock to Pin 28 TMULTCK_P28 2.37 5.79 6.81 ns, Max

Clock to Pin 27 TMULTCK_P27 2.27 5.63 6.63 ns, Max

Clock to Pin 26 TMULTCK_P26 2.17 5.47 6.44 ns, Max

Clock to Pin 25 TMULTCK_P25 2.08 5.31 6.26 ns, Max

Clock to Pin 24 TMULTCK_P24 1.98 5.15 6.07 ns, Max

Clock to Pin 23 TMULTCK_P23 1.88 4.99 5.88 ns, Max

Clock to Pin 22 TMULTCK_P22 1.79 4.83 5.70 ns, Max

Clock to Pin 21 TMULTCK_P21 1.69 4.67 5.51 ns, Max

Clock to Pin 20 TMULTCK_P20 1.59 4.51 5.33 ns, Max

Clock to Pin 19 TMULTCK_P19 1.50 4.35 5.14 ns, Max

Clock to Pin 18 TMULTCK_P18 1.40 4.19 4.95 ns, Max

Clock to Pin 17 TMULTCK_P17 1.30 4.03 4.77 ns, Max

Clock to Pin 16 TMULTCK_P16 1.20 3.87 4.58 ns, Max

Clock to Pin 15 TMULTCK_P15 1.11 3.71 4.40 ns, Max

Clock to Pin 14 TMULTCK_P14 1.01 3.55 4.21 ns, Max

Clock to Pin 13 TMULTCK_P13 0.91 3.39 4.02 ns, Max

Clock to Pin 12 TMULTCK_P12 0.91 3.23 3.84 ns, Max

Clock to Pin 11 TMULTCK_P11 0.91 3.07 3.65 ns, Max

Clock to Pin 10 TMULTCK_P10 0.91 2.91 3.47 ns, Max

Clock to Pin 9 TMULTCK_P9 0.91 2.75 3.28 ns, Max

Clock to Pin 8 TMULTCK_P8 0.91 2.59 3.09 ns, Max

Clock to Pin 7 TMULTCK_P7 0.91 2.43 2.91 ns, Max

Clock to Pin 6 TMULTCK_P6 0.91 2.27 2.72 ns, Max

Clock to Pin 5 TMULTCK_P5 0.91 2.11 2.54 ns, Max

Clock to Pin 4 TMULTCK_P4 0.91 1.95 2.35 ns, Max

Clock to Pin 3 TMULTCK_P3 0.91 1.79 2.16 ns, Max

Clock to Pin 2 TMULTCK_P2 0.91 1.63 1.98 ns, Max

Clock to Pin 1 TMULTCK_P1 0.91 1.47 1.79 ns, Max

Clock to Pin 0 TMULTCK_P0 0.91 1.31 1.61 ns, Max

http://www.xilinx.com
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Figure 5:  SelectMAP Mode Data Loading Sequence (Generic)

Table  32:  SelectMAP Mode Write Timing Characteristics

Description
Figure 

References Symbol Value Units

CCLK

DATA[0:7] setup/hold 1/2 TSMDCC/TSMCCD 5.0/0.0 ns, min

CS_B setup/hold 3/4 TSMCSCC/TSMCCCS 7.0/0.0 ns, min

RDWR_B setup/hold 5/6 TSMCCW/TSMWCC 7.0/0.0 ns, min

BUSY propagation delay 7 TSMCKBY 12.0 ns, max

Maximum start-up frequency FCC_STARTUP 50 MHz, max

Maximum frequency FCC_SELECTMAP 50 MHz, max

Maximum frequency with no handshake FCCNH 50 MHz, max

ds083-3_10_012004

CCLK

No Write Write No Write Write

DATA[0:7]

CS_B

RDWR_B

3

5

BUSY

4

6

7

TSMCSCC

1
TSMDCC

2 TSMCCD

TSMCCCS

TSMWCC

TSMCKBY

TSMCCW
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3  IO_L96N_3  J16

3  IO_L96P_3  J15

3  IO_L94N_3  J14

3  IO_L94P_3  J13

3  IO_L93N_3/VREF_3  K16 NC

3  IO_L93P_3  K15 NC

3  IO_L91N_3  K14 NC

3  IO_L91P_3  K13 NC

3  IO_L45N_3/VREF_3  K12 NC NC

3  IO_L45P_3  L12 NC NC

3  IO_L43N_3  L16 NC NC

3  IO_L43P_3  L15 NC NC

3  IO_L06N_3  L14 NC

3  IO_L06P_3  L13 NC

3  IO_L04N_3  M16 NC

3  IO_L04P_3  M15 NC

3  IO_L03N_3/VREF_3  M14

3  IO_L03P_3  M13

3  IO_L02N_3/VRP_3  N15

3  IO_L02P_3/VRN_3  N14

3  IO_L01N_3  N16

3  IO_L01P_3  P16

4  IO_L01N_4/BUSY/DOUT(1)  T14

4  IO_L01P_4/INIT_B  T13

4  IO_L02N_4/D0/DIN(1)  P13

4  IO_L02P_4/D1  R13

4  IO_L03N_4/D2/ALT_VRP_4  N12

4  IO_L03P_4/D3/ALT_VRN_4  P12

4  IO_L04N_4/VREF_4  R12 NC NC

4  IO_L04P_4  T12 NC NC

4  IO_L05N_4/VRP_4  N11 NC NC

4  IO_L05P_4/VRN_4  P11 NC NC

Table  6:  FG256/FGG256 BGA — XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000

Bank Pin Description Pin Number No Connect in XC2V40 No Connect in XC2V80

http://www.xilinx.com
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0  VCCO_0  F7

1  VCCO_1  G14

1  VCCO_1  G13

1  VCCO_1  G12

1  VCCO_1  F16

1  VCCO_1  F15

2  VCCO_2  L16

2  VCCO_2  K16

2  VCCO_2  J16

2  VCCO_2  H17

2  VCCO_2  G17

3  VCCO_3  T17

3  VCCO_3  R17

3  VCCO_3  P16

3  VCCO_3  N16

3  VCCO_3  M16

4  VCCO_4  U16

4  VCCO_4  U15

4  VCCO_4  T14

4  VCCO_4  T13

4  VCCO_4  T12

5  VCCO_5  U8

5  VCCO_5  U7

5  VCCO_5  T11

5  VCCO_5  T10

5  VCCO_5  T9

6  VCCO_6  T6

6  VCCO_6  R6

6  VCCO_6  P7

6  VCCO_6  N7

6  VCCO_6  M7

7  VCCO_7  L7

7  VCCO_7  K7

7  VCCO_7  J7

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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NA  VCCINT  R16

NA  VCCINT  R7

NA  VCCINT  H16

NA  VCCINT  H7

NA  VCCINT  G16

NA  VCCINT  G15

NA  VCCINT  G8

NA  VCCINT  G7

NA  VCCINT  F17

NA  VCCINT  F6

NA  GND  AB22

NA  GND  AB1

NA  GND AA21

NA  GND  AA2

NA  GND  Y20

NA  GND  Y3

NA  GND  W19

NA  GND  W4

NA  GND  P14

NA  GND  P13

NA  GND  P12

NA  GND  P11

NA  GND  P10

NA  GND  P9

NA  GND  N14

NA  GND  N13

NA  GND  N12

NA  GND  N11

NA  GND  N10

NA  GND  N9

NA  GND  M14

NA  GND  M13

NA  GND  M12

NA  GND  M11

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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6  IO_L06N_6  V6

6  IO_L19P_6  U7

6  IO_L19N_6  T8

6  IO_L21P_6  AA1

6  IO_L21N_6/VREF_6  Y2

6  IO_L22P_6  Y1

6  IO_L22N_6  W1

6  IO_L24P_6  W2

6  IO_L24N_6  V2

6  IO_L43P_6  V4

6  IO_L43N_6  V3

6  IO_L45P_6  U6

6  IO_L45N_6/VREF_6  U5

6  IO_L46P_6  T7

6  IO_L46N_6  T6

6  IO_L48P_6  R8

6  IO_L48N_6  R7

6  IO_L49P_6  U2

6  IO_L49N_6  U1

6  IO_L51P_6  U4

6  IO_L51N_6/VREF_6  U3

6  IO_L52P_6  T1

6  IO_L52N_6  R1

6  IO_L54P_6  T3

6  IO_L54N_6  T2

6  IO_L67P_6  T5 NC

6  IO_L67N_6  T4 NC

6  IO_L69P_6  R6 NC

6  IO_L69N_6/VREF_6  R5 NC

6  IO_L70P_6  P8 NC

6  IO_L70N_6  P7 NC

6  IO_L72P_6  R2 NC

6  IO_L72N_6  P1 NC

6  IO_L73P_6  R3 NC NC

6  IO_L73N_6  P3 NC NC

6  IO_L91P_6  P5

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  AC10

5  IO_L52P_5  AB10

5  IO_L51N_5/VREF_5  Y9

5  IO_L51P_5  Y10

5  IO_L49N_5  AG9

5  IO_L49P_5  AG8

5  IO_L30N_5  AF9

5  IO_L30P_5  AE9

5  IO_L28N_5  AD9

5  IO_L28P_5  AC9

5  IO_L27N_5/VREF_5  AB9

5  IO_L27P_5  AA9

5  IO_L25N_5  AE8

5  IO_L25P_5  AE7

5  IO_L24N_5  AD8

5  IO_L24P_5  AC8

5  IO_L22N_5  AB8

5  IO_L22P_5  AA8

5  IO_L21N_5/VREF_5  AG7

5  IO_L21P_5  AF7

5  IO_L19N_5  AC7

5  IO_L19P_5  AB7

5  IO_L06N_5  AG6

5  IO_L06P_5  AF6

5  IO_L05N_5/VRP_5  AE6

5  IO_L05P_5/VRN_5  AD6

5  IO_L04N_5  AG5

5  IO_L04P_5/VREF_5  AF5

5  IO_L03N_5/D4/ALT_VRP_5  AE5

5  IO_L03P_5/D5/ALT_VRN_5  AD5

5  IO_L02N_5/D6  AG4

5  IO_L02P_5/D7  AF4

5  IO_L01N_5/RDWR_B  AG3

5  IO_L01P_5/CS_B  AF3

6  IO_L01P_6  AE1

Table  10:  BG728 BGA — XC2V3000

Bank Pin Description Pin Number

http://www.xilinx.com
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0  IO_L53N_0  G20

0  IO_L53P_0  G19

0  IO_L54N_0  D21

0  IO_L54P_0  D22

0  IO_L67N_0  E20 NC

0  IO_L67P_0  E21 NC

0  IO_L68N_0  H19 NC

0  IO_L68P_0  H18 NC

0  IO_L69N_0  D20 NC

0  IO_L69P_0/VREF_0  D19 NC

0  IO_L70N_0  A20 NC

0  IO_L70P_0  A21 NC

0  IO_L71N_0  F19 NC

0  IO_L71P_0  F18 NC

0  IO_L72N_0  C19 NC

0  IO_L72P_0  C20 NC

0  IO_L73N_0  B18 NC NC

0  IO_L73P_0  B19 NC NC

0  IO_L74N_0  G18 NC NC

0  IO_L74P_0  H17 NC NC

0  IO_L75N_0  E18 NC NC

0  IO_L75P_0/VREF_0  D18 NC NC

0  IO_L76N_0  A18 NC NC

0  IO_L76P_0  A19 NC NC

0  IO_L77N_0  J17 NC NC

0  IO_L77P_0  J16 NC NC

0  IO_L78N_0  E16 NC NC

0  IO_L78P_0  E17 NC NC

0  IO_L91N_0/VREF_0  B17

0  IO_L91P_0  B16

0  IO_L92N_0  F17

0  IO_L92P_0  F16

0  IO_L93N_0  D16

0  IO_L93P_0  D17

0  IO_L94N_0/VREF_0  A17

0  IO_L94P_0  A16

0  IO_L95N_0/GCLK7P  H16

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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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
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NA  GND  P20

NA  GND  P19

NA  GND  P18

NA  GND  P17

NA  GND  P16

NA  GND  P15

NA  GND  P14

NA  GND  P7

NA  GND  M30

NA  GND  M5

NA  GND  K32

NA  GND  K3

NA  GND  J19

NA  GND  J16

NA  GND  H34

NA  GND  H27

NA  GND  H8

NA  GND  H1

NA  GND  G28

NA  GND  G21

NA  GND  G14

NA  GND  G7

NA  GND  F29

NA  GND  F6

NA  GND  E30

NA  GND  E23

NA  GND  E12

NA  GND  E5

NA  GND  D31

NA  GND  D4

NA  GND  C34

NA  GND  C32

NA  GND  C25

NA  GND  C10

NA  GND  C3

NA  GND  C1

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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1  IO_L69N_1/VREF_1  E15

1  IO_L69P_1  E16

1  IO_L68N_1  K17

1  IO_L68P_1  K16

1  IO_L67N_1  C15

1  IO_L67P_1  B15

1  IO_L60N_1  F15

1  IO_L60P_1  F16

1  IO_L59N_1  H16

1  IO_L59P_1  H15

1  IO_L58N_1  C13

1  IO_L58P_1  C14

1  IO_L57N_1/VREF_1  D13

1  IO_L57P_1  D14

1  IO_L56N_1  M17

1  IO_L56P_1  M16

1  IO_L55N_1  A12

1  IO_L55P_1  A13

1  IO_L54N_1  B12

1  IO_L54P_1  B13

1  IO_L53N_1  G15

1  IO_L53P_1  G14

1  IO_L52N_1  C11

1  IO_L52P_1  C12

1  IO_L51N_1/VREF_1  F13

1  IO_L51P_1  F14

1  IO_L50N_1  L16

1  IO_L50P_1  L15

1  IO_L49N_1  A10

1  IO_L49P_1  A11

1  IO_L36N_1  E12 NC

1  IO_L36P_1  E13 NC

1  IO_L35N_1  K15 NC

1  IO_L35P_1  J14 NC

1  IO_L34N_1  B9 NC

1  IO_L34P_1  B10 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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2  IO_L81P_2/VREF_2  U5

2  IO_L82N_2  V2

2  IO_L82P_2  U2

2  IO_L83N_2  V8

2  IO_L83P_2  W8

2  IO_L84N_2  W7

2  IO_L84P_2  V7

2  IO_L91N_2  W1

2  IO_L91P_2  V1

2  IO_L92N_2  Y11

2  IO_L92P_2  Y12

2  IO_L93N_2  W4

2  IO_L93P_2/VREF_2  V4

2  IO_L94N_2  W2

2  IO_L94P_2  W3

2  IO_L95N_2  Y8

2  IO_L95P_2  Y9

2  IO_L96N_2  W5

2  IO_L96P_2  W6

3  IO_L96N_3  AB8

3  IO_L96P_3  AA8

3  IO_L95N_3  Y3

3  IO_L95P_3  AA3

3  IO_L94N_3  Y6

3  IO_L94P_3  AA6

3  IO_L93N_3/VREF_3  AB9

3  IO_L93P_3  AA9

3  IO_L92N_3  AA1

3  IO_L92P_3  AB1

3  IO_L91N_3  Y5

3  IO_L91P_3  AA5

3  IO_L84N_3  AB10

3  IO_L84P_3  AA10

3  IO_L83N_3  AA2

3  IO_L83P_3  AB2

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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4  IO_L68P_4  AL17

4  IO_L69N_4  AT16

4  IO_L69P_4/VREF_4  AT15

4  IO_L70N_4  AU14

4  IO_L70P_4  AU13

4  IO_L71N_4  AH18

4  IO_L71P_4  AH19

4  IO_L72N_4  AN17

4  IO_L72P_4  AN16

4  IO_L73N_4  AW15

4  IO_L73P_4  AW14

4  IO_L74N_4  AJ18

4  IO_L74P_4  AJ19

4  IO_L75N_4  AP17

4  IO_L75P_4/VREF_4  AP16

4  IO_L76N_4  AV15

4  IO_L76P_4  AU15

4  IO_L77N_4  AK18

4  IO_L77P_4  AK19

4  IO_L78N_4  AR18

4  IO_L78P_4  AR17

4  IO_L79N_4  AU17

4  IO_L79P_4  AU16

4  IO_L80N_4  AL18

4  IO_L80P_4  AL19

4  IO_L81N_4  AN19

4  IO_L81P_4/VREF_4  AN18

4  IO_L82N_4  AV17

4  IO_L82P_4  AV16

4  IO_L83N_4  AM18

4  IO_L83P_4  AM19

4  IO_L84N_4  AP19

4  IO_L84P_4  AP18

4  IO_L85N_4  AW17 NC NC

4  IO_L85P_4  AW16 NC NC

4  IO_L91N_4/VREF_4  AV19

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  GND  D10

NA  GND  D16

NA  GND  D22

NA  GND  D28

NA  GND  E5

NA  GND  E27

NA  GND  F6

NA  GND  F26

NA  GND  G7

NA  GND  G13

NA  GND  G16

NA  GND  G19

NA  GND  G25

NA  GND  H2

NA  GND  H8

NA  GND  H24

NA  GND  H30

NA  GND  J9

NA  GND  J23

NA  GND  K4

NA  GND  K16

NA  GND  K28

NA  GND  N7

NA  GND  N25

NA  GND  P14

NA  GND  P15

NA  GND  P16

NA  GND  P17

NA  GND  P18

NA  GND  R14

NA  GND  R15

NA  GND  R16

NA  GND  R17

NA  GND  R18

NA  GND  T1

NA  GND  T4

NA  GND  T7

NA  GND  T10

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

Bank Pin Description Pin Number No Connect in XC2V2000
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NA  GND  T14

NA  GND  T15

NA  GND  T16

NA  GND  T17

NA  GND  T18

NA  GND  T22

NA  GND  T25

NA  GND  T28

NA  GND  T31

NA  GND  U14

NA  GND  U15

NA  GND  U16

NA  GND  U17

NA  GND  U18

NA  GND  V14

NA  GND  V15

NA  GND  V16

NA  GND  V17

NA  GND  V18

NA  GND  W7

NA  GND  W25

NA  GND  AB4

NA  GND  AB16

NA  GND  AB28

NA  GND  AC9

NA  GND  AC23

NA  GND  AD2

NA  GND  AD8

NA  GND  AD24

NA  GND  AD30

NA  GND  AE7

NA  GND  AE13

NA  GND  AE16

NA  GND  AE19

NA  GND  AE25

NA  GND  AF6

NA  GND  AF26

NA  GND  AG5

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

Bank Pin Description Pin Number No Connect in XC2V2000
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NA  GND  AG27

NA  GND  AH4

NA  GND  AH10

NA  GND  AH16

NA  GND  AH22

NA  GND  AH28

NA  GND  AJ1

NA  GND  AJ3

NA  GND  AJ29

NA  GND  AJ31

NA  GND  AK1

NA  GND  AK2

NA  GND  AK8

NA  GND  AK24

NA  GND  AK30

NA  GND  AK31

NA  GND  AL2

NA  GND  AL3

NA  GND  AL16

NA  GND  AL29

NA  GND  AL30

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

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

Bank Pin Description Pin Number No Connect in XC2V2000
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