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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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Serializer

The serializer multiplies the reference frequency provided
on REFCLK by 20. The multiplication of the clock is
achieved by using an embedded PLL.

Data is converted from parallel to serial format and transmit-
ted on the TXP and TXN differential outputs. The electrical
connection of TXP and TXN can be interchanged through
configuration. This option can be controlled by an input
(TXPOLARITY) at the FPGA transmitter interface.

Deserializer

The serial transceiver input is locked to the input data
stream through Clock and Data Recovery (CDR), a built-in
feature of the RocketIO transceiver. CDR keys off the rising
and falling edges of incoming data and derives a clock that
is representative of the incoming data rate.

The derived clock, RXRECCLK, is generated and locked to
as long as it remains within the specified component range.
This clock is presented to the FPGA fabric at 1/20 the incom-
ing data rate. 

A sufficient number of transitions must be present in the
data stream for CDR to work properly. CDR requires
approximately 5,000 transitions upon power-up to guaran-

tee locking to the incoming data rate. Once lock is achieved,
up to 75 missing transitions can be tolerated before lock to
the incoming data stream is lost. The CDR circuit is guaran-
teed to work with 8B/10B encoding. 

Another feature of CDR is its ability to accept an external
precision reference clock, REFCLK, which either acts to
clock incoming data or to assist in synchronizing the derived
RXRECCLK.

For further clarity, the TXUSRCLK is used to clock data from
the FPGA fabric to the TX FIFO. The FIFO depth accounts
for the slight phase difference between these two clocks. If
the clocks are locked in frequency, then the FIFO acts much
like a pass-through buffer.

The receiver can be configured to reverse the RXP and
RXN inputs. This can be useful in the event that printed cir-
cuit board traces have been reversed.

Receiver Termination

On-chip termination is provided at the receiver, eliminating
the need for external termination. The receiver includes pro-
grammable on-chip termination circuitry for 50 (default) or
75 impedance, as shown in Figure 11.

PCS

Fabric Data Interface
Internally, the PCS operates in 2-byte mode (16/20 bits).
The FPGA fabric interface can either be 1, 2, or 4 bytes
wide. When accompanied by the predefined modes of the
PMA, the user thus has a large combination of protocols
and data rates from which to choose. 

USRCLK2 clocks data on the fabric side, while USRCLK
clocks data on the PCS side. This creates distinct
USRCLK/USRCLK2 frequency ratios for different combina-

tions of fabric and internal data widths. Table 5 summarizes
the USRCLK2 to USRCLK ratios for the three fabric data
widths.

No fixed phase relationship is assumed between REFCLK,
RXRECCLK, and/or any other clock that is not tied to either
of these clocks. When RXUSRCLK and RXUSRCLK2 have
different frequencies, each edge of the slower clock is
aligned to a falling edge of the faster clock. The same rela-
tionships apply to TXUSRCLK and TXUSRCLK2.

Figure 11:  RocketIO Receive Termination
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Figure 28 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 Pro Platform FPGA User Guide. 

Table  15:  SelectIO-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 28:  HSTL DCI Usage Examples
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Figure 36, Figure 37, and Figure 38 illustrate various exam-
ple configurations.
 

 

 

Similar to the RAM configuration, each function generator
(LUT) can implement a 16 x 1-bit ROM. Five configurations
are available: ROM16x1, ROM32x1, ROM64x1,
ROM128x1, and ROM256x1. The ROM elements are cas-
cadable to implement wider or/and deeper ROM. ROM con-
tents are loaded at configuration. Table 17 shows the
number of LUTs occupied by each configuration.

Figure 36:  Distributed SelectRAM+ (RAM16x1S)

Figure 37:  Single-Port Distributed SelectRAM+ 
(RAM32x1S)
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Figure 38:  Dual-Port Distributed SelectRAM+ 
(RAM16x1D)

Table  17:  ROM Configuration

ROM Number of LUTs

16 x 1 1

32 x 1 2

64 x 1 4

128 x 1 8 (1 CLB)

256 x 1 16 (2 CLBs)

A[3:0]

D

WSG

WE
WCLK

RAM 16x1D

WE
CK

D

DIWS

RAM
G[4:1]

WG[4:1]

dual_port

RAM
dual_port

4

(BY)

DPRA[3:0]

SPO

A[3:0]

WSG

WE
CK

D

DIWS

G[4:1]

WG[4:1]

DPO4

4

DS031_04_110100

(SR)

http://www.xilinx.com


Virtex-II Pro and Virtex-II Pro X Platform FPGAs: Functional Description
R

DS083 (v5.0) June 21, 2011 www.xilinx.com Module 2 of 4
Product Specification 52

Product Not Recommended For New Designs

The DCM has the following general control signals:

• RST input pin: resets the entire DCM

• LOCKED output pin: asserted High when all enabled 
DCM circuits have locked.

• STATUS output pins (active High): shown in Table 27.

Clock De-skew
The DCM de-skews the output clocks relative to the input
clock by automatically adjusting a digital delay line. Addi-
tional delay is introduced so that clock edges arrive at inter-
nal registers and block RAMs simultaneously with the clock
edges arriving at the input clock pad. Alternatively, external
clocks, which are also de-skewed relative to the input clock,
can be generated for board-level routing. All DCM output
clocks are phase-aligned to CLK0 and, therefore, are also
phase-aligned to the input clock.

To achieve clock de-skew, connect the CLKFB input to
CLK0. Note that CLKFB must always be connected, unless
only the CLKFX or CLKFX180 outputs are used and
de-skew is not required.

Frequency Synthesis
The DCM provides flexible methods for generating new
clock frequencies. Each method has a different operating
frequency range and different AC characteristics. The
CLK2X and CLK2X180 outputs double the clock frequency.
The CLKDV output creates divided output clocks with divi-
sion options of 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5,
8, 9, 10, 11, 12, 13, 14, 15, and 16.

The CLKFX and CLKFX180 outputs can be used to pro-
duce clocks at the following frequency:  

where M and D are two integers. Specifications for M and D
are provided under DCM Timing Parameters in
Virtex-II Pro and Virtex-II Pro X Platform FPGAs: DC and
Switching Characteristics. By default, M = 4 and D = 1,

which results in a clock output frequency four times faster
than the clock input frequency (CLKIN).

CLK2X180 is phase shifted 180 degrees relative to CLK2X.
CLKFX180 is phase shifted 180 degrees relative to CLKFX.
All frequency synthesis outputs automatically have 50/50
duty cycles, with the exception of the CLKDV output when
performing a non-integer divide in high-frequency mode.
See Table 28 for more details. 

Note that CLK2X and CLK2X180 are not available in
high-frequency mode.  

Phase Shifting
The DCM provides additional control over clock skew
through either coarse or fine-grained phase shifting. The
CLK0, CLK90, CLK180, and CLK270 outputs are each
phase shifted by ¼ of the input clock period relative to each
other, providing coarse phase control. Note that CLK90 and
CLK270 are not available in high-frequency mode. 

Fine-phase adjustment affects all nine DCM output clocks.
When activated, the phase shift between the rising edges of
CLKIN and CLKFB is a specified fraction of the input clock
period. 

In variable mode, the PHASE_SHIFT value can also be
dynamically incremented or decremented as determined by
PSINCDEC synchronously to PSCLK, when the PSEN
input is active. Figure 63 illustrates the effects of fine-phase
shifting. For more information on DCM features, see the
Virtex-II Pro Platform FPGA User Guide. 

Table 29 lists fine-phase shifting control pins, when used in
variable mode. 

Table  27:  DCM Status Pins

Status Pin Function

0 Phase Shift Overflow

1 CLKIN Stopped

2 CLKFX Stopped

3 N/A

4 N/A

5 N/A

6 N/A

7 N/A

FREQCLKFX M D  FREQCLKIN=

Table  28:  CLKDV Duty Cycle for Non-integer Divides

CLKDV_DIVIDE Duty Cycle

1.5 1/ 3

2.5 2 / 5

3.5 3 / 7

4.5 4 / 9

5.5 5 / 11

6.5 6 / 13

7.5 7 / 15

Table  29:  Fine Phase Shifting Control Pins

Control Pin Direction Function

PSINCDEC In Increment or decrement

PSEN In Enable ± phase shift

PSCLK In Clock for phase shift

PSDONE Out Active when completed

http://www.xilinx.com
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Table  25:  RocketIO Receiver Switching Characteristics

Description Symbol Conditions Min Typ Max Units

Receive total jitter tolerance TJTOL

2.126 Gb/s – 3.125 Gb/s 0.65 UI(1)

1.0626 Gb/s – 2.125 Gb/s 0.65 UI

1.0 Gb/s – 1.0625 Gb/s 0.68 UI

600 Mb/s – 999 Mb/s 0.68(2) UI

Receive deterministic jitter tolerance TDJTOL

2.126 Gb/s – 3.125 Gb/s 0.41 UI

1.0626 Gb/s – 2.125 Gb/s 0.43 UI

1.0 Gb/s – 1.0625 Gb/s 0.47 UI

600 Mb/s – 999 Mb/s 0.47(2)

Receive latency(3) TRXLAT 25 42(4) RXUSRCLK cycles

RXUSRCLK duty cycle TRXDC 45 50 55 %

RXUSRCLK2 duty cycle TRX2DC 45 50 55 %

Notes: 
1. UI = Unit Interval
2. The oversampling techniques described in XAPP572 are required to meet these specifications for serial rates less than 1 Gb/s.
3. Receive latency delay RXP/RXN to RXDATA. Refer to RocketIO Transceiver User Guide for more information on calculating latency.
4. This maximum may occur when certain conditions are present and clock correction and channel bonding are enabled. If these functions are both 

disabled, the maximum will be near the typical values.

Figure 4:  RocketIO Receive Latency (Maximum)
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Virtex-II Pro Receiver Data-Valid Window (RX)

RX is the required minimum aggregate valid data period for
a source-synchronous data bus at the pins of the device
and is calculated as follows:

RX =  [TSAMP(1) + TCKSKEW(2) + TPKGSKEW(3) ]

Notes: 
1. This parameter indicates the total sampling error of 

Virtex-II Pro 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 in a quiet system

- Worst-case duty-cycle distortion
- DCM accuracy (phase offset)
- DCM phase shift resolution.
These measurements do not include package or clock tree 
skew.

2. This value represents the worst-case clock-tree skew 
observable between sequential I/O elements. Significantly 
less clock-tree skew exists for I/O registers that are close to 
each other and fed by the same or adjacent clock-tree 
branches. Use the Xilinx FPGA_Editor and Timing Analyzer 
tools to evaluate clock skew specific to your application.

3. These values represent the worst-case skew between any two 
balls of the package: shortest flight time to longest flight time 
from Pad to Ball.

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

Date Version Revision

01/31/02 1.0 Initial Xilinx release.

06/17/02 2.0 • Added new Virtex-II Pro family members. 
• Added timing parameters from speedsfile v1.62. 
• Added Table 46, Pipelined Multiplier Switching Characteristics. 
• Added 3.3V-vs-2.5V table entries for some parameters.

09/03/02 2.1 • Added Source-Synchronous Switching Characteristics section.
• Added absolute max ratings for 3.3V-vs-2.5V parameters in Table 1. 
• Added recommended operating conditions for VIN and RocketIO footnote to Table 2.
• Updated SSTL2 values in Table 6. Added SSTL18 values: Table 6, Table 39, Table 32. 

[Table 32 removed in v2.8.]
• Added Table 10, which contains LVPECL DC specifications.

09/27/02 2.2 Added section General Power Supply Requirements.

11/20/02 2.3 Updated parametric information in:
• Table 1: Increase Absolute Max Rating for VCCO, VREF, VIN, and VTS from 3.6V to 

3.75V. Delete cautionary footnotes related to voltage overshoot/undershoot.
• Table 2: Delete VCCO specifications for 2.5V and below operation. Delete footnote 

referencing special information for 3.3V operation. Add footnote for PCI/PCI-X.
• Table 3: Add IBATT. Delete IL specifications for 2.5V and below operation.
• Table 4: Add Typical Quiescent Supply Currents for XC2VP4 and XC2VP7 only
• Table 6: Correct IOL and IOH for SSTL2 I. Add rows for LVTTL, LVCMOS33, and PCI-X. 

Correct max VIH from VCCO to 3.6V.
• Table 7: Correct Min/Max VOD, VOCM, and VICM
• Table 10: Reformat LVPECL DC Specifications to match Virtex-II data sheet format
• Table 12: Correct parameter name from Differential Output Voltage to Single-Ended 

Output Voltage Swing.
• Table 16: Add CPMC405CLOCK max frequencies
• Table 27: Add footnote regarding serial data rate limitation in -5 part.
• Table 39: Add rows for LVTTL, LVCMOS33, and PCI-X. 
• Table 32: Add LVTTL, LVCMOS33, and PCI-X. Correct all capacitive load values 

(except PCI/PCI-X) to 0 pF. [Table 32 removed in v2.8.]
• Table 51: Correct CCLK max frequencies

11/25/02 2.4 Table 1: Correct lower limit of voltage range of VIN and VTS from –0.3V to –0.5V for 3.3V.

http://www.xilinx.com


Virtex-II Pro and Virtex-II Pro X Platform FPGAs: Pinout Information
R

DS083 (v5.0) June 21, 2011 www.xilinx.com Module 4 of 4
Product Specification 14

Product Not Recommended For New Designs

N/A  GND  R15

N/A  GND  L6

N/A  GND  L11

N/A  GND  K9

N/A  GND  K8

N/A  GND  K7

N/A  GND  K10

N/A  GND  J9

N/A  GND  J8

N/A  GND  J7

N/A  GND  J10

N/A  GND  H9

N/A  GND  H8

N/A  GND  H7

N/A  GND  H10

N/A  GND  G9

N/A  GND  G8

N/A  GND  G7

N/A  GND  G10

N/A  GND  F6

N/A  GND  F11

N/A  GND  B2

N/A  GND  B15

N/A  GND  A16

N/A  GND  A1

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

Table  5:  FG256/FGG256 — XC2VP2 and XC2VP4

Bank Pin Description Pin Number

http://www.xilinx.com
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N/A VCCINT U10

N/A VCCINT U11

N/A VCCINT U16

N/A VCCINT U17

N/A VCCINT U20

N/A VCCINT V9

N/A VCCINT V18

N/A VCCINT Y10

N/A VCCINT Y13

N/A VCCINT Y14

N/A VCCINT Y17

N/A VCCAUX A2

N/A VCCAUX A13

N/A VCCAUX A14

N/A VCCAUX A25

N/A VCCAUX N1

N/A VCCAUX N26

N/A VCCAUX P1

N/A VCCAUX P26

N/A VCCAUX AF2

N/A VCCAUX AF13

N/A VCCAUX AF14

N/A VCCAUX AF25

N/A GND A1

N/A GND A26

N/A GND B2

N/A GND B25

N/A GND C3

N/A GND C24

N/A GND D4

N/A GND D8

N/A GND D19

N/A GND D23

N/A GND F10

N/A GND F17

Table  7:  FG676/FGG676 — XC2VP20, XC2VP30, and XC2VP40

Bank Pin Description Pin Number

No Connects

XC2VP20 XC2VP30 XC2VP40

http://www.xilinx.com
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5  IO_L74P_5/GCLK4P  AB14   

5  IO_L73N_5  AA14   

5  IO_L73P_5  Y14   

5  IO_L69N_5/VREF_5  W14   

5  IO_L69P_5  W15   

5  IO_L68N_5  AD15   

5  IO_L68P_5  AC15   

5  IO_L67N_5  AB15   

5  IO_L67P_5  AA15   

5  IO_L45N_5/VREF_5  AC16 NC NC

5  IO_L45P_5  AB16 NC NC

5  IO_L44N_5  Y15 NC NC

5  IO_L44P_5  Y16 NC NC

5  IO_L43N_5  AC17 NC NC

5  IO_L43P_5  AB17 NC NC

5  IO_L39N_5  AA16 NC NC

5  IO_L39P_5  AA17 NC NC

5  IO_L38N_5  W16 NC NC

5  IO_L38P_5  Y17 NC NC

5  IO_L37N_5  AD18 NC NC

5  IO_L37P_5  AC18 NC NC

5  IO_L09N_5/VREF_5  AA18   

5  IO_L09P_5  Y18   

5  IO_L08N_5  AF19   

5  IO_L08P_5  AE19   

5  IO_L07N_5/VREF_5  AD19   

5  IO_L07P_5  AC19   

5  IO_L06N_5/VRP_5  AB18   

5  IO_L06P_5/VRN_5  AB19   

5  IO_L05_5/No_Pair  Y19   

5  IO_L03N_5/D4  AA19   

5  IO_L03P_5/D5  AA20   

5  IO_L02N_5/D6  AC20   

5  IO_L02P_5/D7  AB20   

5  IO_L01N_5/RDWR_B  AD21   

5  IO_L01P_5/CS_B  AC21   

Table  8:  FF672 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description
Pin 

Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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4  VCCO_4  AA11    

4  VCCO_4  AA10    

5  VCCO_5  AB21    

5  VCCO_5  AB20    

5  VCCO_5  AB19    

5  VCCO_5  AB18    

5  VCCO_5  AA21    

5  VCCO_5  AA20    

5  VCCO_5  AA19    

5  VCCO_5  AA18    

5  VCCO_5  AA17    

5  VCCO_5  AA16    

6  VCCO_6  AB22    

6  VCCO_6  AA22    

6  VCCO_6  Y22    

6  VCCO_6  Y21    

6  VCCO_6  W22    

6  VCCO_6  W21    

6  VCCO_6  V22    

6  VCCO_6  V21    

6  VCCO_6  U21    

6  VCCO_6  T21    

7  VCCO_7  R21    

7  VCCO_7  P21    

7  VCCO_7  N22    

7  VCCO_7  N21    

7  VCCO_7  M22    

7  VCCO_7  M21    

7  VCCO_7  L22    

7  VCCO_7  L21    

7  VCCO_7  K22    

7  VCCO_7  J22    

N/A  CCLK  AC7    

N/A  PROG_B  G24    

N/A  DONE  AC8    

Table  9:  FF896 — XC2VP7, XC2VP20, XC2VPX20, and XC2VP30

Bank

Pin Description

Pin 
Number

No Connects

Virtex-II Pro devices
XC2VPX20

(if Different) XC2VP7
XC2VP20, 
XC2VPX20 XC2VP30
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6  IO_L01P_6/VRN_6  AJ30

6  IO_L01N_6/VRP_6  AJ31

6  IO_L02P_6  AJ27

6  IO_L02N_6  AJ28

6  IO_L03P_6  AK31

6  IO_L03N_6/VREF_6  AK32

6  IO_L04P_6  AH29

6  IO_L04N_6  AH30

6  IO_L05P_6  AH27

6  IO_L05N_6  AG28

6  IO_L06P_6  AL33

6  IO_L06N_6  AL34

6  IO_L15P_6   AG29 NC

6  IO_L15N_6/VREF_6   AG30 NC

6  IO_L16P_6   AK33 NC

6  IO_L16N_6   AK34 NC

6  IO_L17P_6   AF27 NC

6  IO_L17N_6   AF28 NC

6  IO_L18P_6   AJ33 NC

6  IO_L18N_6   AJ34 NC

6  IO_L19P_6   AH31 NC

6  IO_L19N_6   AH32 NC

6  IO_L20P_6   AD25 NC

6  IO_L20N_6   AD26 NC

6  IO_L21P_6   AG31 NC

6  IO_L21N_6/VREF_6   AG32 NC

6  IO_L22P_6   AF29 NC

6  IO_L22N_6   AF30 NC

6  IO_L23P_6   AE27 NC

6  IO_L23N_6   AE28 NC

6  IO_L24P_6   AH33 NC

6  IO_L24N_6   AH34 NC

6  IO_L31P_6  AF31

6  IO_L31N_6  AF32

6  IO_L32P_6  AC25

6  IO_L32N_6  AC26

6  IO_L33P_6  AG33

6  IO_L33N_6/VREF_6  AG34

Table  10:  FF1152 — XC2VP20, XC2VP30, XC2VP40, and XC2VP50

Bank Pin Description
Pin 

Number

No Connects

XC2VP20 XC2VP30 XC2VP40 XC2VP50
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4  IO_L02P_4/D1  AE11

4  IO_L03N_4/D2  AM10

4  IO_L03P_4/D3  AL10

4  IO_L05_4/No_Pair  AH10

4  IO_L06N_4/VRP_4  AP10

4  IO_L06P_4/VRN_4  AN10

4  IO_L07N_4  AH11

4  IO_L07P_4/VREF_4  AH12

4  IO_L08N_4  AG12

4  IO_L08P_4  AG13

4  IO_L09N_4  AK11

4  IO_L09P_4/VREF_4  AJ11

4  IO_L19N_4  AM11

4  IO_L19P_4  AM12

4  IO_L20N_4  AF12

4  IO_L20P_4  AE12

4  IO_L21N_4  AP11

4  IO_L21P_4  AN11

4  IO_L25N_4  AK12

4  IO_L25P_4  AJ12

4  IO_L26N_4  AE13

4  IO_L26P_4  AD13

4  IO_L27N_4  AL12

4  IO_L27P_4/VREF_4  AL13

4  IO_L37N_4  AP12

4  IO_L37P_4  AN12

4  IO_L38N_4  AF14

4  IO_L38P_4  AF15

4  IO_L39N_4  AJ13

4  IO_L39P_4  AH13

4  IO_L43N_4  AN13

4  IO_L43P_4  AM13

4  IO_L44N_4  AE14

4  IO_L44P_4  AD14

4  IO_L45N_4  AH14

4  IO_L45P_4/VREF_4  AG14

4  IO_L46N_4  AK14

4  IO_L46P_4  AJ14

Table  11:  FF1148 — XC2VP40 and XC2VP50

Bank Pin Description Pin Number

No Connects

XC2VP40 XC2VP50
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1  IO_L64N_1   E18

1  IO_L64P_1   D18

1  IO_L60N_1   G18

1  IO_L60P_1   F18

1  IO_L59N_1   L18

1  IO_L59P_1   K18

1  IO_L58N_1   J18

1  IO_L58P_1   H18

1  IO_L57N_1/VREF_1  D17

1  IO_L57P_1  C17

1  IO_L56N_1  N18

1  IO_L56P_1  M18

1  IO_L55N_1  E17

1  IO_L55P_1  E16

1  IO_L54N_1  G17

1  IO_L54P_1  F16

1  IO_L53_1/No_Pair  J17

1  IO_L50_1/No_Pair  H17

1  IO_L49N_1  J16

1  IO_L49P_1  H16

1  IO_L48N_1  D15

1  IO_L48P_1  C15

1  IO_L47N_1  L17

1  IO_L47P_1  K16

1  IO_L46N_1  F15

1  IO_L46P_1  E15

1  IO_L45N_1/VREF_1  H15

1  IO_L45P_1  G15

1  IO_L44N_1  N17

1  IO_L44P_1  M17

1  IO_L43N_1  D14

1  IO_L43P_1  C14

1  IO_L39N_1  F14

1  IO_L39P_1  E14

1  IO_L38N_1  M16

1  IO_L38P_1  M15

1  IO_L37N_1  H14

1  IO_L37P_1  G14

Table  12:  FF1517 — XC2VP50 and XC2VP70

Bank Pin Description
Pin 

Number

No Connects

XC2VP50 XC2VP70
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6  IO_L34P_6  AG37

6  IO_L34N_6  AF37

6  IO_L35P_6  AE30

6  IO_L35N_6  AE31

6  IO_L36P_6  AG33

6  IO_L36N_6  AG34

6  IO_L37P_6  AF38

6  IO_L37N_6  AF39

6  IO_L38P_6  AD28

6  IO_L38N_6  AC28

6  IO_L39P_6  AF35

6  IO_L39N_6/VREF_6  AF36

6  IO_L40P_6  AF33

6  IO_L40N_6  AF34

6  IO_L41P_6  AD29

6  IO_L41N_6  AD30

6  IO_L42P_6  AE38

6  IO_L42N_6  AE39

6  IO_L43P_6  AE36

6  IO_L43N_6  AE37

6  IO_L44P_6  AC27

6  IO_L44N_6  AB27

6  IO_L45P_6  AE34

6  IO_L45N_6/VREF_6  AE35

6  IO_L46P_6  AE32

6  IO_L46N_6  AE33

6  IO_L47P_6  AC30

6  IO_L47N_6  AC31

6  IO_L48P_6  AD37

6  IO_L48N_6  AD38

6  IO_L49P_6  AD33

6  IO_L49N_6  AD34

6  IO_L50P_6  AB28

6  IO_L50N_6  AB29

6  IO_L51P_6  AD36

6  IO_L51N_6/VREF_6  AC36

6  IO_L52P_6  AD32

6  IO_L52N_6  AC32

Table  12:  FF1517 — XC2VP50 and XC2VP70

Bank Pin Description
Pin 

Number

No Connects

XC2VP50 XC2VP70
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N/A  TXNPAD11  A7

N/A  TXPPAD11  A6

N/A  GNDA11  C6

N/A  RXPPAD11  A5

N/A  RXNPAD11  A4

N/A  VTRXPAD11  B5

N/A  AVCCAUXRX11  B4

N/A  AVCCAUXRX14  AV4

N/A  VTRXPAD14  AV5

N/A  RXNPAD14  AW4

N/A  RXPPAD14  AW5

N/A  GNDA14  AU6

N/A  TXPPAD14  AW6

N/A  TXNPAD14  AW7

N/A  VTTXPAD14  AV7

N/A  AVCCAUXTX14  AV6

N/A  AVCCAUXRX16  AV8

N/A  VTRXPAD16  AV9

N/A  RXNPAD16  AW8

N/A  RXPPAD16  AW9

N/A  GNDA16  AU9

N/A  TXPPAD16  AW10

N/A  TXNPAD16  AW11

N/A  VTTXPAD16  AV11

N/A  AVCCAUXTX16  AV10

N/A  AVCCAUXRX17   AV12

N/A  VTRXPAD17   AV13

N/A  RXNPAD17   AW12

N/A  RXPPAD17   AW13

N/A  GNDA17   AU13

N/A  TXPPAD17   AW14

N/A  TXNPAD17   AW15

N/A  VTTXPAD17   AV15

N/A  AVCCAUXTX17   AV14

N/A  AVCCAUXRX18  AV16

N/A  VTRXPAD18  AV17

N/A  RXNPAD18  AW16

N/A  RXPPAD18  AW17

Table  12:  FF1517 — XC2VP50 and XC2VP70

Bank Pin Description
Pin 

Number

No Connects

XC2VP50 XC2VP70
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2  IO_L44P_2  U10   

2  IO_L45N_2  U3   

2  IO_L45P_2  U4   

2  IO_L46N_2/VREF_2  U1   

2  IO_L46P_2  U2   

2  IO_L47N_2  T12   

2  IO_L47P_2  U12   

2  IO_L48N_2  V10   

2  IO_L48P_2  V11   

2  IO_L49N_2  V7   

2  IO_L49P_2  V8   

2  IO_L50N_2  U11   

2  IO_L50P_2  V12   

2  IO_L51N_2  V4   

2  IO_L51P_2  V5   

2  IO_L52N_2/VREF_2  V1   

2  IO_L52P_2  V2   

2  IO_L53N_2  W9   

2  IO_L53P_2  W10   

2  IO_L54N_2  W7   

2  IO_L54P_2  W8   

2  IO_L55N_2  W5   

2  IO_L55P_2  W6   

2  IO_L56N_2  W11   

2  IO_L56P_2  W12   

2  IO_L57N_2  W3   

2  IO_L57P_2  W4   

2  IO_L58N_2/VREF_2  W1   

2  IO_L58P_2  W2   

2  IO_L59N_2  Y9   

2  IO_L59P_2  Y10   

2  IO_L60N_2  Y6   

2  IO_L60P_2  Y7   

2  IO_L85N_2  Y3   

2  IO_L85P_2  Y4   

2  IO_L86N_2  Y11   

Table  13:  FF1704 — XC2VP70, XC2VPX70, and XC2VP100

Bank

Pin Description

Pin Number

No Connects

Virtex-II Pro Devices
XC2VPX70

(if Different)
XC2VP70, 
XC2VPX70 XC2VP100
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6  IO_L34N_6  AH38   

6  IO_L35P_6  AH31   

6  IO_L35N_6  AH32   

6  IO_L36P_6  AJ40   

6  IO_L36N_6  AH40   

6  IO_L37P_6  AH41   

6  IO_L37N_6  AH42   

6  IO_L38P_6  AH35   

6  IO_L38N_6  AG35   

6  IO_L39P_6  AG36   

6  IO_L39N_6/VREF_6  AG37   

6  IO_L40P_6  AG38   

6  IO_L40N_6  AG39   

6  IO_L41P_6  AG32   

6  IO_L41N_6  AG33   

6  IO_L42P_6  AG40   

6  IO_L42N_6  AG41   

6  IO_L43P_6  AF33   

6  IO_L43N_6  AF34   

6  IO_L44P_6  AF35   

6  IO_L44N_6  AF36   

6  IO_L45P_6  AF37   

6  IO_L45N_6/VREF_6  AF38   

6  IO_L46P_6  AF39   

6  IO_L46N_6  AF40   

6  IO_L47P_6  AF31   

6  IO_L47N_6  AG31   

6  IO_L48P_6  AF41   

6  IO_L48N_6  AF42   

6  IO_L49P_6  AE35   

6  IO_L49N_6  AE36   

6  IO_L50P_6  AE31   

6  IO_L50N_6  AF32   

6  IO_L51P_6  AE38   

6  IO_L51N_6/VREF_6  AE39   

6  IO_L52P_6  AE41   

Table  13:  FF1704 — XC2VP70, XC2VPX70, and XC2VP100

Bank

Pin Description

Pin Number

No Connects

Virtex-II Pro Devices
XC2VPX70

(if Different)
XC2VP70, 
XC2VPX70 XC2VP100
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