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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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Input/Output Individual Options
Each device pad has optional pull-up and pull-down in all
SelectI/O-Ultra configurations. Each device pad has
optional weak-keeper in LVTTL, LVCMOS, and PCI
SelectI/O-Ultra configurations, as illustrated in Figure 5.
Values of the optional pull-up and pull-down resistors are in
the range 10 - 60 KΩ, which is the specification for VCCO
when operating at 3.3V (from 3.0 to 3.6V only). The clamp
diode is always present, even when power is not.

The optional weak-keeper circuit is connected to each user
I/O pad. When selected, the circuit monitors the voltage on
the pad and weakly drives the pin High or Low. If the pin is
connected to a multiple-source signal, the weak-keeper
holds the signal in its last state if all drivers are disabled.
Maintaining a valid logic level in this way eliminates bus
chatter. An enabled pull-up or pull-down overrides the
weak-keeper circuit.

LVTTL sinks and sources current up to 24 mA. The current
is programmable for LVTTL and LVCMOS SelectI/O-Ultra
standards (see Table 4). Drive-strength and slew-rate con-
trols for each output driver, minimize bus transients. For
LVDCI and LVDCI_DV2 standards, drive strength and
slew-rate controls are not available.

Figure 4:  Register / Latch Configuration in an IOB Block
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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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Dual-Port Configuration

As a dual-port RAM, each port of block SelectRAM has
access to a common 18 Kbit memory resource. These are
fully synchronous ports with independent control signals for
each port. The data widths of the two ports can be config-
ured independently, providing built-in bus-width conversion.

Table 15 illustrates the different configurations available on
ports A and B.

If both ports are configured in either 2K x 9-bit, 1K x 18-bit,
or 512 x 36-bit configurations, the 18 Kbit block is accessi-
ble from port A or B. If both ports are configured in either
16K x 1-bit, 8K x 2-bit. or 4K x 4-bit configurations, the
16 K-bit block is accessible from Port A or Port B. All other
configurations result in one port having access to an 18 Kbit
memory block and the other port having access to a 16 K-bit
subset of the memory block equal to 16 Kbits.

Figure 29:  18 Kbit Block SelectRAM Memory in 
Single-Port Mode
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Table  15:  Dual-Port Mode Configurations

Port A 16K x 1 16K x 1 16K x 1 16K x 1 16K x 1 16K x 1

Port B 16K x 1 8K x 2 4K x 4 2K x 9 1K x 18 512 x 36

Port A 8K x 2 8K x 2 8K x 2 8K x 2 8K x 2

Port B 8K x 2 4K x 4 2K x 9 1K x 18 512 x 36

Port A 4K x 4 4K x 4 4K x 4 4K x 4

Port B 4K x 4 2K x 9 1K x 18 512 x 36

Port A 2K x 9 2K x 9 2K x 9

Port B 2K x 9 1K x 18 512 x 36

Port A 1K x 18 1K x 18

Port B 1K x 18 512 x 36

Port A 512 x 36

Port B 512 x 36

http://www.xilinx.com
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Each block SelectRAM cell is a fully synchronous memory,
as illustrated in Figure 30. The two ports have independent
inputs and outputs and are independently clocked.

Port Aspect Ratios

Table 16 shows the depth and the width aspect ratios for the
18 Kbit block SelectRAM. Virtex-II block SelectRAM also
includes dedicated routing resources to provide an efficient
interface with CLBs, block SelectRAM, and multipliers. 

Read/Write Operations
The Virtex-II block SelectRAM read operation is fully syn-
chronous. An address is presented, and the read operation
is enabled by control signals WEA and WEB in addition to
ENA or ENB. Then, depending on clock polarity, a rising or
falling clock edge causes the stored data to be loaded into
output registers.

The write operation is also fully synchronous. Data and
address are presented, and the write operation is enabled
by control signals WEA or WEB in addition to ENA or ENB.
Then, again depending on the clock input mode, a rising or

falling clock edge causes the data to be loaded into the
memory cell addressed.

A write operation performs a simultaneous read operation.
Three different options are available, selected by configura-
tion:

1. “WRITE_FIRST”

The “WRITE_FIRST” option is a transparent mode. The 
same clock edge that writes the data input (DI) into the 
memory also transfers DI into the output registers DO 
as shown in Figure 31. 

2. “READ_FIRST”

The “READ_FIRST” option is a read-before-write mode.

The same clock edge that writes data input (DI) into the 
memory also transfers the prior content of the memory 
cell addressed into the data output registers DO, as 
shown in Figure 32.

 

Figure 30:  18 Kbit Block SelectRAM in Dual-Port Mode

Table  16:  18 Kbit Block SelectRAM Port Aspect Ratio

Width Depth Address Bus Data Bus Parity Bus

1 16,384 ADDR[13:0] DATA[0] N/A

2 8,192 ADDR[12:0] DATA[1:0] N/A

4 4,096 ADDR[11:0] DATA[3:0] N/A

9 2,048 ADDR[10:0] DATA[7:0] Parity[0]

18 1,024 ADDR[9:0] DATA[15:0] Parity[1:0]

36 512 ADDR[8:0] DATA[31:0] Parity[3:0]
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Figure 31:  WRITE_FIRST Mode

Figure 32:  READ_FIRST Mode
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Virtex-II Electrical Characteristics
Virtex-II™ devices are provided in -6, -5, and -4 speed
grades, with -6 having the highest performance.

Virtex-II DC and AC characteristics are specified for both
commercial and industrial grades. Except the operating
temperature range or unless otherwise noted, all the DC
and AC electrical parameters are the same for a particular
speed grade (that is, the timing characteristics of a -4 speed
grade industrial device are the same as for a -4 speed grade

commercial device). However, only selected speed grades
and/or devices might be available in the industrial range.

All supply voltage and junction temperature specifications
are representative of worst-case conditions. The parame-
ters included are common to popular designs and typical
applications. Contact Xilinx for design considerations
requiring more detailed information.

All specifications are subject to change without notice.

Virtex-II DC Characteristics

4
4 Virtex-II Platform FPGAs:

DC and Switching Characteristics
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Table  1:  Absolute Maximum Ratings

Symbol Description(1) Units

VCCINT Internal supply voltage relative to GND –0.5 to 1.65 V

VCCAUX Auxiliary supply voltage relative to GND –0.5 to 4.0 V

VCCO Output drivers supply voltage relative to GND –0.5 to 4.0 V

VBATT Key memory battery backup supply –0.5 to 4.0 V

VREF Input reference voltage –0.5 to VCCO + 0.5 V

VIN
(3) Input voltage relative to GND (user and dedicated I/Os) –0.5 to VCCO + 0.5 V

VTS Voltage applied to 3-state output (user and dedicated I/Os) –0.5 to 4.0 V

TSTG Storage temperature (ambient) –65 to +150 °C

TSOL Maximum soldering temperature(2)

All regular FF/BF flip-chip and 
FG/BG/CS wire-bond packages

+220 °C

Pb-free FGG456, FGG676, BGG575, 
and BGG728 wire-bond packages

+250 °C

Pb-free FGG256 and CSG144 
wire-bond packages

+260 °C

TJ Maximum junction temperature(2) +125 °C

Notes: 
1. Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are stress ratings only, and 

functional operation of the device at these or any other conditions beyond those listed under Operating Conditions is not implied. Exposure to 
Absolute Maximum Ratings conditions for extended periods of time might affect device reliability.

2. For soldering guidelines and thermal considerations, see the Device Packaging and Thermal Characteristics Guide information on the Xilinx 
website.

3. Inputs configured as PCI are fully PCI compliant. This statement takes precedence over any specification that would imply that the device is not PCI 
compliant.

http://direct.xilinx.com/bvdocs/userguides/ug112.pdf
http://www.xilinx.com
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Global Clock Setup and Hold for LVTTL Standard, Without DCM 
,

Table  37:  Global Clock Setup and Hold for LVTTL Standard, Without DCM

Description Symbol Device

Speed Grade

Units-6 -5 -4 

Input Setup and Hold Time Relative to 
Global Clock Input Signal for LVTTL 
Standard.(2) 

For data input with different 
standards, adjust the setup time delay 
by the values shown in IOB Input 
Switching Characteristics Standard 
Adjustments, page 11.

Full Delay

Global Clock and IFF(1) without DCM

TPSFD/TPHFD XC2V40 1.92/ 0.00 1.92/ 0.00 2.21/ 0.00 ns

XC2V80 2.10/ 0.00 2.10/ 0.00 2.21/ 0.00 ns

XC2V250 1.92/ 0.00 1.92/ 0.00 2.21/ 0.00 ns

XC2V500 1.92/ 0.00 1.92/ 0.00 2.21/ 0.00 ns

XC2V1000 1.92/ 0.00 1.92/ 0.00 2.21/ 0.00 ns

XC2V1500 1.92/ 0.00 1.92/ 0.00 2.21/ 0.00 ns

XC2V2000 1.92/ 0.00 1.92/ 0.00 2.21/ 0.00 ns

XC2V3000 1.92/ 0.00 1.92/ 0.00 2.21/ 0.00 ns

XC2V4000 2.00/ 0.00 2.00/ 0.00 2.30/ 0.00 ns

XC2V6000 1.92/ 0.50 1.92/ 0.50 2.21/ 0.50 ns

XC2V8000 2.38/ 0.00 2.60/ 0.00 ns

Notes: 
1. IFF = Input Flip-Flop or Latch
2. Setup 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.
3. These values are parametrically measured.

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

Description Symbol Device

Speed Grade

Units-6 -5 -4 

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

XC2V80 500 500 550 ps

XC2V250 500 500 550 ps

XC2V500 500 500 550 ps

XC2V1000 500 500 550 ps

XC2V1500 500 500 550 ps

XC2V2000 500 500 550 ps

XC2V3000 500 500 550 ps

XC2V4000 500 500 550 ps

XC2V6000 500 500 550 ps

XC2V8000 500 550 ps

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

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

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

Description Symbol Device

Speed Grade

Units-6 -5 -4 

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

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

No Delay

Global Clock and IFF with DCM

TPSDCM/
TPHDCM

XC2V40 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V80 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V250 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V500 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V1000 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V1500 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V2000 0.2/0.5 0.2/0.5 0.2/0.5 ns

XC2V3000 0.2/0.5 0.2/0.5 0.2/0.6 ns

XC2V4000 0.2/0.5 0.2/0.6 0.2/0.6 ns

XC2V6000 0.2/0.5 0.2/0.6 0.2/0.6 ns

XC2V8000 0.2/0.6 0.2/0.7 ns

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

http://www.xilinx.com
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07/30/01 1.6 • Updated values in the Virtex-II Performance Characteristics and Virtex-II Switching 
Characteristics tables.

• Added values to the Virtex-II Pin-to-Pin Output Parameter Guidelines and Virtex-II 
Pin-to-Pin Input Parameter Guidelines tables.

• Added Frequency Synthesis table.

10/02/01 1.7 • Updated values in the Virtex-II Performance Characteristics and Virtex-II Switching 
Characteristics tables.

• Updated the speed grade designations used in data sheets, and added Table 13, which 
shows the current speed grade designation for each device.

10/05/01 1.8 • Corrected the speed grade designation for the XC2V1000 device in Table 13.

10/12/01 1.9 • Updated values in the Virtex-II Performance Characteristics and Virtex-II Switching 
Characteristics tables.

11/28/01 2.0 • Updated values in Table 3, Table 4, Table 5, Virtex-II Performance Characteristics, and 
Virtex-II Switching Characteristics tables.

01/03/02 2.1 • Updated values in Virtex-II Performance Characteristics and Virtex-II Switching 
Characteristics tables, based on values extracted from speedsfile version 1.96.

• Changed the speed grade designation for the XC2V6000 device in Table 13.

07/16/02 2.2 • Updated values in Table 4, "Quiescent Supply Current."
• Updated values in Virtex-II Performance Characteristics and Virtex-II Switching 

Characteristics tables, based on values extracted from speedsfile version 1.111.
• Added Enhanced Multiplier Switching Characteristics section.
• Added footnote to Table 37, "Global Clock Setup and Hold for LVTTL Standard, Without 

DCM."
• Added Source-Synchronous Switching Characteristics section.

09/26/02 2.3 • Removed mention of MIL-M-38510/605 specification.
• Added footnotes to Table 2 and Table 6.

12/06/02 2.4 • Revised SSTL2 values in Table 6 to match the latest JEDEC specification.
• Added footnote regarding VIN PCI compliance to Table 1.
• Added footnote regarding CLKOUT_DUTY_CYCLE_DLL to Table 41.

05/07/03 2.5 • Updated values in Virtex-II Performance Characteristics and Virtex-II Switching 
Characteristics tables, based on values extracted from speedsfile version 1.114.

• Table 4, Quiescent Supply Current, and Table 5, Minimum Power On Current Required 
for Virtex-II Devices: Added parameters for XC2V8000 device.

• Table 16, IOB Output Switching Characteristics: Changed parameter designator 
TIOTON to TIOTP.

• Table 26, Enhanced Multiplier Switching Characteristics: Corrected all parameter 
designators from TMULT_P[nn] to TMULT1_P[nn] in order to correspond with designators 
used in speedsfile.

• Table 27, Enhanced Pipelined Multiplier Switching Characteristics: Corrected all 
parameter designators from TMULTCK_P[nn] to TMULTCK1_P[nn] in order to correspond 
with designators used in speedsfile.

• Removed old Table 19, Standard Capacitive Loads.
• Added Figure 1, page 17, showing test configuration for measuring I/O standard 

adjustments.

06/19/03 2.5.1 • Removed footnotes in Table 34 and Table 36 that stated DCM jitter was included in the 
measurements.

Date Version Revision
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PROG_B Input Active Low asynchronous reset to configuration logic. This pin has a permanent weak 
pull-up resistor.

DONE Input/Output DONE is a bidirectional signal with an optional internal pull-up resistor. As an output, 
this pin indicates completion of the configuration process. As an input, a Low level on 
DONE can be configured to delay the start-up sequence.

M2, M1, M0 Input Configuration mode selection.

HSWAP_EN Input Enable I/O pull-ups during configuration.

TCK Input Boundary Scan Clock.

TDI Input Boundary Scan Data Input.

TDO Output Boundary Scan Data Output.

TMS Input Boundary Scan Mode Select.

PWRDWN_B Input
(unsupported)

Active Low power-down pin (unsupported). Driving this pin Low can adversely affect 
device operation and configuration. PWRDWN_B is internally pulled High, which is its 
default state. It does not require an external pull-up. 

Other Pins

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

VBATT Input Decryptor key memory backup supply. Connect VBATT to VCCAUX or GND if battery is 
not used.

RSVD N/A Reserved pin - do not connect.

VCCO Input Power-supply pins for the output drivers (per bank).

VCCAUX Input Power-supply pins for auxiliary circuits.

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

GND Input Ground.

Notes: 
1. All dedicated pins (JTAG and configuration) are powered by VCCAUX (independent of the bank VCCO voltage).

Table  4:  Virtex-II Pin Definitions  (Continued)

Pin Name Direction Description

http://www.xilinx.com
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NA  GND  T16

NA  GND  T1

NA  GND  R15

NA  GND  R2

NA  GND  P14

NA  GND  P3

NA  GND  L11

NA  GND  L6

NA  GND  K10

NA  GND  K9

NA  GND  K8

NA  GND  K7

NA  GND  J10

NA  GND  J9

NA  GND  J8

NA  GND  J7

NA  GND  H10

NA  GND  H9

NA  GND  H8

NA  GND  H7

NA  GND  G10

NA  GND  G9

NA  GND  G8

NA  GND  G7

NA  GND  F11

NA  GND  F6

NA  GND  C14

NA  GND  C3

NA  GND  B15

NA  GND  B2

NA  GND  A16

NA  GND  A1

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

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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NA  GND  M5

NA  GND  K28

NA  GND  K3

NA  GND  H30

NA  GND  H1

NA  GND  G17

NA  GND  G14

NA  GND  F25

NA  GND  F6

NA  GND  E26

NA  GND  E19

NA  GND  E12

NA  GND  E5

NA  GND  D27

NA  GND  D4

NA  GND  C28

NA  GND  C21

NA  GND  C10

NA  GND  C3

NA  GND  B29

NA  GND  B2

NA  GND  A23

NA  GND  A8

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

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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4  IO_L91N_4/VREF_4  AL16

4  IO_L91P_4  AL17

4  IO_L92N_4  AJ17

4  IO_L92P_4  AJ16

4  IO_L93N_4  AM15

4  IO_L93P_4  AM14

4  IO_L94N_4/VREF_4  AM16

4  IO_L94P_4  AM17

4  IO_L95N_4/GCLK3S  AF17

4  IO_L95P_4/GCLK2P  AG17

4  IO_L96N_4/GCLK1S  AK16

4  IO_L96P_4/GCLK0P  AK17

5  IO_L96N_5/GCLK7S  AK18

5  IO_L96P_5/GCLK6P  AK19

5  IO_L95N_5/GCLK5S  AG18

5  IO_L95P_5/GCLK4P  AF18

5  IO_L94N_5  AL18

5  IO_L94P_5/VREF_5  AL19

5  IO_L93N_5  AJ19

5  IO_L93P_5  AJ18

5  IO_L92N_5  AH19

5  IO_L92P_5  AH18

5  IO_L91N_5  AM19

5  IO_L91P_5/VREF_5  AM20

5  IO_L84N_5  AL21 NC

5  IO_L84P_5  AL20 NC

5  IO_L83N_5  AM22 NC

5  IO_L83P_5  AM21 NC

5  IO_L82N_5  AN18 NC

5  IO_L82P_5  AP18 NC

5  IO_L81N_5/VREF_5  AP20 NC

5  IO_L81P_5  AN19 NC

5  IO_L80N_5  AE18 NC

5  IO_L80P_5  AE19 NC

5  IO_L79N_5  AP22 NC

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

Bank Pin Description Pin Number No Connect in the XC2V3000
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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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2  IO_L33P_2/VREF_2  J4 NC

2  IO_L34N_2  K2 NC

2  IO_L34P_2  J2 NC

2  IO_L35N_2  P12 NC

2  IO_L35P_2  R12 NC

2  IO_L36N_2  M6 NC

2  IO_L36P_2  L6 NC

2  IO_L43N_2  L3

2  IO_L43P_2  K3

2  IO_L44N_2  N9

2  IO_L44P_2  P9

2  IO_L45N_2  M4

2  IO_L45P_2/VREF_2  L4

2  IO_L46N_2  L1

2  IO_L46P_2  K1

2  IO_L47N_2  P10

2  IO_L47P_2  R10

2  IO_L48N_2  N5

2  IO_L48P_2  M5

2  IO_L49N_2  N3

2  IO_L49P_2  M3

2  IO_L50N_2  N8

2  IO_L50P_2  P8

2  IO_L51N_2  T11

2  IO_L51P_2/VREF_2  R11

2  IO_L52N_2  N2

2  IO_L52P_2  M2

2  IO_L53N_2  T12

2  IO_L53P_2  U12

2  IO_L54N_2  P6

2  IO_L54P_2  N6

2  IO_L55N_2  N1

2  IO_L55P_2  M1

2  IO_L56N_2  R8

2  IO_L56P_2  T8

2  IO_L57N_2  R7

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_L58N_3  AD5

3  IO_L58P_3  AE5

3  IO_L57N_3/VREF_3  AE11

3  IO_L57P_3  AD11

3  IO_L56N_3  AG1

3  IO_L56P_3  AH1

3  IO_L55N_3  AD6

3  IO_L55P_3  AE6

3  IO_L54N_3  AF10

3  IO_L54P_3  AE10

3  IO_L53N_3  AG2

3  IO_L53P_3  AH2

3  IO_L52N_3  AF4

3  IO_L52P_3  AG4

3  IO_L51N_3/VREF_3  AG8

3  IO_L51P_3  AF8

3  IO_L50N_3  AH3

3  IO_L50P_3  AJ3

3  IO_L49N_3  AE7

3  IO_L49P_3  AF7

3  IO_L48N_3  AG9

3  IO_L48P_3  AF9

3  IO_L47N_3  AF6

3  IO_L47P_3  AG6

3  IO_L46N_3  AG5

3  IO_L46P_3  AH5

3  IO_L45N_3/VREF_3  AF12

3  IO_L45P_3  AE12

3  IO_L44N_3  AJ1

3  IO_L44P_3  AK1

3  IO_L43N_3  AH4

3  IO_L43P_3  AJ4

3  IO_L36N_3  AG11 NC

3  IO_L36P_3  AF11 NC

3  IO_L35N_3  AK2 NC

3  IO_L35P_3  AL2 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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7  IO_L50P_7  P32

7  IO_L50N_7  N32

7  IO_L49P_7  L37

7  IO_L49N_7  M37

7  IO_L48P_7  N34

7  IO_L48N_7  P34

7  IO_L47P_7  P31

7  IO_L47N_7  N31

7  IO_L46P_7  M35

7  IO_L46N_7  N35

7  IO_L45P_7/VREF_7  L36

7  IO_L45N_7  M36

7  IO_L44P_7  R28

7  IO_L44N_7  P28

7  IO_L43P_7  K39

7  IO_L43N_7  L39

7  IO_L36P_7  L34 NC

7  IO_L36N_7  M34 NC

7  IO_L35P_7  P29 NC

7  IO_L35N_7  N29 NC

7  IO_L34P_7  J38 NC

7  IO_L34N_7  K38 NC

7  IO_L33P_7/VREF_7  L33 NC

7  IO_L33N_7  M33 NC

7  IO_L32P_7  M32 NC

7  IO_L32N_7  L32 NC

7  IO_L31P_7  H39 NC

7  IO_L31N_7  J39 NC

7  IO_L30P_7  J36

7  IO_L30N_7  K36

7  IO_L29P_7  N30

7  IO_L29N_7  M30

7  IO_L28P_7  J37

7  IO_L28N_7  K37

7  IO_L27P_7/VREF_7  J35

7  IO_L27N_7  K35

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  DONE  AP7

NA  M0  AN32

NA  M1  AP33

NA  M2  AT35

NA  HSWAP_EN  E34

NA  TCK  G8

NA  TDI  D35

NA  TDO  E6

NA  TMS  F7

NA  PWRDWN_B  AN8

NA  DXN  G32

NA  DXP  F33

NA  VBATT  D5

NA  RSVD  H9

NA  VCCAUX  AV20

NA  VCCAUX  AT37

NA  VCCAUX  AT3

NA  VCCAUX  Y38

NA  VCCAUX  Y2

NA  VCCAUX  D37

NA  VCCAUX  D3

NA  VCCAUX  B20

NA  VCCINT  AG27

NA  VCCINT  AG20

NA  VCCINT  AG13

NA  VCCINT  AF26

NA  VCCINT  AF20

NA  VCCINT  AF14

NA  VCCINT  AE25

NA  VCCINT  AE24

NA  VCCINT  AE23

NA  VCCINT  AE22

NA  VCCINT  AE21

NA  VCCINT  AE20

NA  VCCINT  AE19

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  AC20

NA  GND  AC19

NA  GND  AC18

NA  GND  AC17

NA  GND  AC16

NA  GND  AC8

NA  GND  AC4

NA  GND  AB24

NA  GND  AB23

NA  GND  AB22

NA  GND  AB21

NA  GND  AB20

NA  GND  AB19

NA  GND  AB18

NA  GND  AB17

NA  GND  AB16

NA  GND  AA24

NA  GND  AA23

NA  GND  AA22

NA  GND  AA21

NA  GND  AA20

NA  GND  AA19

NA  GND  AA18

NA  GND  AA17

NA  GND  AA16

NA  GND  Y39

NA  GND  Y36

NA  GND  Y33

NA  GND  Y30

NA  GND  Y24

NA  GND  Y23

NA  GND  Y22

NA  GND  Y21

NA  GND  Y20

NA  GND  Y19

NA  GND  Y18

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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0  IO_L92N_0  F17

0  IO_L92P_0  F16

0  IO_L93N_0  B18

0  IO_L93P_0  B17

0  IO_L94N_0/VREF_0  J17

0  IO_L94P_0  J16

0  IO_L95N_0/GCLK7P  E17

0  IO_L95P_0/GCLK6S  E16

0  IO_L96N_0/GCLK5P  A18

0  IO_L96P_0/GCLK4S  A17

1  IO_L96N_1/GCLK3P  C16

1  IO_L96P_1/GCLK2S  C15

1  IO_L95N_1/GCLK1P  H16

1  IO_L95P_1/GCLK0S  H15

1  IO_L94N_1  A15

1  IO_L94P_1/VREF_1  A14

1  IO_L93N_1  F15

1  IO_L93P_1  F14

1  IO_L92N_1  G15

1  IO_L92P_1  G14

1  IO_L91N_1  B15

1  IO_L91P_1/VREF_1  B14

1  IO_L78N_1  D15

1  IO_L78P_1  E15

1  IO_L77N_1  J15

1  IO_L77P_1  K14

1  IO_L76N_1  D14

1  IO_L76P_1  D13

1  IO_L75N_1/VREF_1  E14

1  IO_L75P_1  E13

1  IO_L74N_1  A13

1  IO_L74P_1  A12

1  IO_L73N_1  F13

1  IO_L73P_1  F12

1  IO_L72N_1  J14

1  IO_L72P_1  J13

1  IO_L71N_1  B13

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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