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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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Receiver Buffer

The receiver includes buffers (FIFOs) in the datapath. This
section gives the reasons for including the buffers and out-
lines their operation. 

The receiver buffer is required for two reasons: 

• Clock correction to accommodate the slight difference 
in frequency between the recovered clock RXRECCLK 
and the internal FPGA user clock RXUSRCLK 

• Channel bonding to allow realignment of the input 
stream to ensure proper alignment of data being read 
through multiple transceivers

The receiver uses an elastic buffer, where "elastic" refers to
the ability to modify the read pointer for clock correction and
channel bonding. 

Comma Detection

Word alignment is dependent on the state of comma detect
bits. If comma detect is enabled, the transceiver recognizes
up to two 10-bit preprogrammed characters. Upon detection
of the character or characters, the comma detect output is
driven high and the data is synchronously aligned. If a
comma is detected and the data is aligned, no further align-
ment alteration takes place. If a comma is received and
realignment is necessary, the data is realigned and an indi-
cation is given at the receiver interface. The realignment
indicator is a distinct output.

The transceiver continuously monitors the data for the pres-
ence of the 10-bit character(s). Upon each occurrence of a
10-bit character, the data is checked for word alignment. If
comma detect is disabled, the data is not aligned to any par-
ticular pattern. The programmable option allows a user to
align data on comma+, comma–, both, or a unique
user-defined and programmed sequence.

Clock Correction 

RXRECCLK (the recovered clock) reflects the data rate of
the incoming data. RXUSRCLK defines the rate at which
the FPGA fabric consumes the data. Ideally, these rates are
identical. However, since the clocks typically have different
sources, one of the clocks will be faster than the other. The
receiver buffer accommodates this difference between the
clock rates. See Figure 12.

Nominally, the buffer is always half full. This is shown in the
top buffer, Figure 12, where the shaded area represents
buffered data not yet read. Received data is inserted via the
write pointer under control of RXRECCLK. The FPGA fabric
reads data via the read pointer under control of RXUS-
RCLK. The half full/half empty condition of the buffer gives a
cushion for the differing clock rates. This operation contin-
ues indefinitely, regardless of whether or not "meaningful"
data is being received. When there is no meaningful data to
be received, the incoming data will consist of IDLE charac-
ters or other padding. 

If RXUSRCLK is faster than RXRECCLK, the buffer
becomes more empty over time. The clock correction logic

corrects for this by decrementing the read pointer to reread
a repeatable byte sequence. This is shown in the middle
buffer, Figure 12, where the solid read pointer decrements
to the value represented by the dashed pointer. 

By decrementing the read pointer instead of incrementing it in
the usual fashion, the buffer is partially refilled. The transceiver
design will repeat a single repeatable byte sequence when
necessary to refill a buffer. If the byte sequence length is
greater than one, and if attribute CLK_COR_REPEAT_WAIT
is 0, then the transceiver may repeat the same sequence mul-
tiple times until the buffer is refilled to the desired extent. 

Similarly, if RXUSRCLK is slower than RXRECCLK, the buf-
fer will fill up over time. The clock correction logic corrects
for this by incrementing the read pointer to skip over a
removable byte sequence that need not appear in the final
FPGA fabric byte stream. This is shown in the bottom buffer,
Figure 12, where the solid read pointer increments to the
value represented by the dashed pointer. This accelerates
the emptying of the buffer, preventing its overflow. The
transceiver design will skip a single byte sequence when
necessary to partially empty a buffer. If attribute
CLK_COR_REPEAT_WAIT is 0, the transceiver may also
skip two consecutive removable byte sequences in one step
to further empty the buffer when necessary. 

These operations require the clock correction logic to recog-
nize a byte sequence that can be freely repeated or omitted
in the incoming data stream. This sequence is generally an
IDLE sequence, or other sequence comprised of special
values that occur in the gaps separating packets of mean-
ingful data. These gaps are required to occur sufficiently
often to facilitate the timely execution of clock correction. 

Channel Bonding

Some gigabit I/O standards such as Infiniband specify the
use of multiple transceivers in parallel for even higher data
rates. Words of data are split into bytes, with each byte sent
over a separate channel (transceiver). See Figure 13. 

Figure 12:  Clock Correction in Receiver
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Table  4:  Quiescent Supply Current

Symbol Description Device Typ(1) Max Units

ICCINTQ Quiescent VCCINT supply current

XC2VP2 20 300 mA

XC2VP4 30 400 mA

XC2VP7 35 500 mA

XC2VP20 40 600 mA

XC2VPX20 40 600 mA

XC2VP30 50 800 mA

XC2VP40 60 1050 mA

XC2VP50 70 1250 mA

XC2VP70 85 1700 mA

XC2VPX70 85 1700 mA

XC2VP100 100 2200 mA

ICCOQ Quiescent VCCO supply current

XC2VP2 1.0 8.0 mA

XC2VP4 1.0 8.0 mA

XC2VP7 1.0 8.0 mA

XC2VP20 1.25 10 mA

XC2VPX20 1.25 10 mA

XC2VP30 1.25 10 mA

XC2VP40 1.25 10 mA

XC2VP50 1.5 12 mA

XC2VP70 1.5 12 mA

XC2VPX70 1.5 12 mA

XC2VP100 1.75 15 mA

ICCAUXQ Quiescent VCCAUX supply current

XC2VP2 5 50 mA

XC2VP4 5 50 mA

XC2VP7 5 50 mA

XC2VP20 10 75 mA

XC2VPX20 10 75 mA

XC2VP30 10 75 mA

XC2VP40 10 75 mA

XC2VP50 20 100 mA

XC2VP70 20 100 mA

XC2VPX70 20 100 mA

XC2VP100 20 125 mA

Notes: 
1. Typical values are specified at nominal voltage, 25° C.
2. Quiescent current parameter values are specified for Commercial Grade. For Industrial Grade values, multiply Commercial Grade 

values by 1.5.
3. With no output current loads, no active input pull-up resistors, all I/O pins are 3-state and floating.
4. If DCI or differential signaling is used, more accurate quiescent current estimates can be obtained by using the Power Estimator or 

XPOWER™.

http://www.xilinx.com
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IOB Output Switching Characteristics
Output delays terminating at a pad are specified for LVCMOS25 with 12 mA drive and fast slew rate. For other standards,
adjust the delays with the values shown in IOB Output Switching Characteristics Standard Adjustments.  

Table  37:  IOB Output Switching Characteristics

  Speed Grade

Description Symbol -7 -6 -5 Units

Propagation Delays

O input to Pad TIOOP 1.58 1.68 1.85 ns, max

O input to Pad via transparent latch TIOOLP 1.65 1.82 1.99 ns, max

3-State Delays

T input to Pad high-impedance(2) TIOTHZ 1.23 1.35 1.51 ns, max

T input to valid data on Pad TIOTP 1.51 1.63 1.78 ns, max

T input to Pad high-impedance via 
transparent latch(2) TIOTLPHZ

1.08 1.22 1.36
ns, max

T input to valid data on Pad via transparent latch TIOTLPON 1.56 1.69 1.85 ns, max

GTS to Pad high-impedance(2) TGTS 4.11 4.73 5.20 ns, max

Sequential Delays

Clock CLK to Pad TIOCKP 1.59 1.76 1.93 ns, max

Clock CLK to Pad high-impedance (synchronous)(2) TIOCKHZ 1.39 1.55 1.73 ns, max

Clock CLK to valid data on Pad (synchronous) TIOCKON 1.67 1.82 2.00 ns, max

Setup and Hold Times Before/After Clock CLK

O input TIOOCK/TIOCKO 0.23/ 0.12 0.26/ 0.14 0.29/ 0.15 ns, min

OCE input TIOOCECK/TIOCKOCE 0.39/ 0.01 0.44/ 0.01 0.49/ 0.01 ns, min

SR input (OFF) TIOSRCKO/TIOCKOSR 0.52/ 0.00 0.57/ 0.00 0.75/ 0.00 ns, min

3–State Setup Times, T input TIOTCK/TIOCKT 0.23/ 0.12 0.26/ 0.14 0.29/ 0.15 ns, min

3-State Setup Times, TCE input TIOTCECK/TIOCKTCE 0.39/ 0.01 0.44/ 0.01 0.49/ 0.01 ns, min

3-State Setup Times, SR input (TFF) TIOSRCKT/TIOCKTSR 0.52/ 0.00 0.57/ 0.00 0.75/ 0.00 ns, min

Set/Reset Delays

Minimum Pulse Width, SR inputs (asynchronous) TRPW 0.37 0.40 0.45 ns, min

SR input to Pad (asynchronous) TIOSRP 2.33 2.56 2.83 ns, max

SR input to Pad high-impedance (asynchronous)(2) TIOSRHZ 1.97 2.16 2.41 ns, max

SR input to valid data on Pad (asynchronous) TIOSRON 2.24 2.44 2.69 ns, max

GSR to Pad TIOGSRQ 5.87 6.75 7.43 ns, max

Notes: 
1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but 

if a “0” is listed, there is no positive hold time.
2. The 3-state turn-off delays should not be adjusted.

http://www.xilinx.com
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Source-Synchronous Switching Characteristics
The parameters in this section provide the necessary values for calculating timing budgets for Virtex-II Pro
source-synchronous transmitter and receiver data-valid windows.
 

Table  64:  Duty Cycle Distortion and Clock-Tree Skew

Description Symbol Device

Speed Grade

Units–7 –6 –5

Duty Cycle Distortion(1) TDCD_LOCAL
All

0.10 0.10 0.20 ns

TDCD_CLK180 0.10 0.11 0.13 ns

Clock Tree Skew(2) TCKSKEW XC2VP2 0.13 0.13 0.13 ns

XC2VP4 0.13 0.13 0.13 ns

XC2VP7 0.13 0.13 0.13 ns

XC2VP20 0.20 0.21 0.22 ns

XC2VPX20 0.20 0.21 0.22 ns

XC2VP30 0.20 0.22 0.24 ns

XC2VP40 0.33 0.34 0.35 ns

XC2VP50 0.40 0.41 0.42 ns

XC2VP70 0.54 0.59 0.64 ns

XC2VPX70 0.54 0.59 0.64 ns

XC2VP100 N/A 0.79 0.87 ns

Notes: 
1. These parameters represent the worst-case duty cycle distortion observable at the pins of the device using LVDS output buffers.  For 

cases where other I/O standards are used, IBIS can be used to calculate any additional duty cycle distortion that might be caused by 
asymmetrical rise/fall times. 
TDCD_LOCAL applies to cases where the dedicated path from the DCM to the BUFG is bypassed and where local (IOB) inversion is 
used to provide the negative-edge clock to the DDR element in the I/O. Users must follow the implementation guidelines contained 
in XAPP685 for these specifications to apply.
TDCD_CLK180 applies to cases where the CLK180 output of the DCM is used to provide the negative-edge clock to the DDR element 
in the I/O.

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.

http://www.xilinx.com
http://www.xilinx.com/bvdocs/appnotes/xapp685.pdf
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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
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12/03/02 2.5 Updated parametric information in:
• Table 1: Correct lower limit of voltage range of VIN and VTS from –0.5V to –0.3V for 

3.3V.
• Table 2: Add footnote (2) regarding VCCAUX voltage droop. Renumbered other notes.
• Table 12: Add waveform diagrams (Figure 1 and Figure 2) illustrating DVOUT 

(single-ended) and DVPPOUT (differential).
• Table 23: Indicate REFCLK upper frequency limitation; relate REFCLK parameters to 

REFCLK2, BREFCLK, and BREFCLK2; correct TRCLK and TFCLK values and unit of 
measurement.

• Table 60: Add qualifying footnote to CLKOUT_DUTY_CYCLE_DLL.

01/20/03 2.6 Updated parametric information in:
• Table 12: Correct DVIN Min (200 mV to 175 mV) and DVIN Max (1000 mV to 2000 mV).
• Table 23: Correct TRCLK /TFCLK Typ (400 ps to 600 ps) and Max (600 ps to 1000 ps). 

Add footnote (2) to qualify Max TGJTT parameter.
• Table 59: Correct hyperlink in footnote (1) to point directly to Answer Record 13645.
• Move clock parameters from Table 18, Table 19, Table 20, and Table 21 to Table 16.

03/24/03 2.7 • Added/updated timing parameters from speedsfile v1.76. 
• Table 2: Delete first table footnote and renumber all others.
• Table 3: Add "sample-tested" to IL. Remove "Device" column, unnecessary.
• Table 8: Update VOCM (Typ) to 1.250V.
• Table 10: Update LVPECL_25 DC parameters.
• Table 23: Update FGCLK frequency ranges. Break out TGJTT by operating speed. 
• Table 27: Update FGTX frequency ranges. Correct TDJ to 0.17 UI, TRJ to o.18 UI.
• Table 39: Update VREF (Typ) for HSTL Class I/II from 1.08V to 0.90V.
• Table 43, Table 44: Correct parameter name "CE input (WS)" to "SR input".
• Table 64: Break out TDCD_CLK0 by device type.

05/27/03 2.8 • Updated time and frequency parameters as per speedsfile v1.78.
• Table 3: Added values for IREF, IL, IRPU, IRPD 
• Corrected ICCINTQ (Table 4) and ICCINTMIN (Table 5) for XC2VP20 to 600 mA.
• Table 4: Updated/Added Typ and Max quiescent current values for XC2VP7 and 

XC2VP20. Added footnote specifying parameters are for Commercial Grade parts.
• Table 5: Added footnote specifying parameters are for Commercial Grade parts.
• Table 6: Corrected VIH (Max) for LVTTL and LVCMOS33 standards from 3.6V to 3.45V. 

Changed VIL (Min) for all standards to –0.2V. Corrected VIL (Max) for LVCMOS15 and 
LVCMOS18 from 20% VCCO to 30% VCCO.

• Table 10: Corrected LVPECL_25 Min and Max values for VIH and VIL. Added 
explanatory text above table.

• Table 13 and Table 14 (pin-pin and reg-reg performance): Changed device specified 
from XC2VP7FF672-6 to XC2VP20FF1152-6.

• Table 15: Updated to show devices XC2VP7 and XC2VP20 as Preliminary for the -6 
speed grade and Production for the -5 speed grade.

• Removed former Table 32, Standard Capacitive Loads.
• Table 52: Updated TTAPTCK from 4.0 ns to 5.5 ns. 
• Table 59: Modified footnote referenced at CLKFX/CLKFX180 to point to the online 

Jitter Calculator.
• Added Figure 6 and accompanying procedure for measuring standard adjustments.

05/27/03
(cont’d)

2.8
(cont’d)

• Table 1: Footnote (2) rewritten to specify “one or more banks.”
• Table 57: Some DCM parameters were erroneously missing from v2.8 (single-module 

version) due to a document compilation error. The concatenated full data sheet version 
was not affected. These parameters have been restored.

Date Version Revision
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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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N/A  AVCCAUXRX9  B4 NC NC

N/A  AVCCAUXRX16  AE4 NC NC

N/A  VTRXPAD16  AE5 NC NC

N/A  RXNPAD16  AF4 NC NC

N/A  RXPPAD16  AF5 NC NC

N/A  GNDA16  AD5 NC NC

N/A  TXPPAD16  AF6 NC NC

N/A  TXNPAD16  AF7 NC NC

N/A  VTTXPAD16  AE7 NC NC

N/A  AVCCAUXTX16  AE6 NC NC

N/A  AVCCAUXRX18  AE9   

N/A  VTRXPAD18  AE10   

N/A  RXNPAD18  AF9   

N/A  RXPPAD18  AF10   

N/A  GNDA18  AD11   

N/A  TXPPAD18  AF11   

N/A  TXNPAD18  AF12   

N/A  VTTXPAD18  AE12   

N/A  AVCCAUXTX18  AE11   

N/A  AVCCAUXTX4  B22 NC NC

N/A  VTTXPAD4  B23 NC NC

N/A  TXNPAD4  A23 NC NC

N/A  TXPPAD4  A22 NC NC

N/A  GNDA4  C22 NC NC

N/A  RXPPAD4  A21 NC NC

N/A  RXNPAD4  A20 NC NC

N/A  VTRXPAD4  B21 NC NC

N/A  AVCCAUXRX4  B20 NC NC

N/A  AVCCAUXTX6  B17   

N/A  VTTXPAD6  B18   

N/A  TXNPAD6  A18   

N/A  TXPPAD6  A17   

N/A  GNDA6  C16   

N/A  RXPPAD6  A16   

N/A  RXNPAD6  A15   

N/A  VTRXPAD6  B16   

N/A  AVCCAUXRX6  B15   

Table  8:  FF672 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description
Pin 

Number

No Connects

XC2VP2 XC2VP4 XC2VP7

http://www.xilinx.com
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2  IO_L41N_2  L8 NC

2  IO_L41P_2  L7 NC

2  IO_L42N_2  H4 NC

2  IO_L42P_2  H3 NC

2  IO_L43N_2  H2    

2  IO_L43P_2  J2    

2  IO_L44N_2  M8    

2  IO_L44P_2  M7    

2  IO_L45N_2  K6    

2  IO_L45P_2  K5    

2  IO_L46N_2/VREF_2  J1    

2  IO_L46P_2  K1    

2  IO_L47N_2  M6    

2  IO_L47P_2  M5    

2  IO_L48N_2  J4    

2  IO_L48P_2  J3    

2  IO_L49N_2  K2    

2  IO_L49P_2  L2    

2  IO_L50N_2  N8    

2  IO_L50P_2  N7    

2  IO_L51N_2  K4    

2  IO_L51P_2  K3    

2  IO_L52N_2/VREF_2  L1    

2  IO_L52P_2  M1    

2  IO_L53N_2  N6    

2  IO_L53P_2  N5    

2  IO_L54N_2  L5    

2  IO_L54P_2  L4    

2  IO_L55N_2  M2    

2  IO_L55P_2  N2    

2  IO_L56N_2  P9    

2  IO_L56P_2  R9    

2  IO_L57N_2  M4    

2  IO_L57P_2  M3    

2  IO_L58N_2/VREF_2  N1    

2  IO_L58P_2  P1    

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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3  IO_L39P_3   AE2 NC

3  IO_L38N_3   AA7 NC

3  IO_L38P_3   AA8 NC

3  IO_L37N_3   AD3 NC

3  IO_L37P_3   AD4 NC

3  IO_L36N_3   AF1 NC

3  IO_L36P_3   AF2 NC

3  IO_L35N_3   AC5 NC

3  IO_L35P_3   AC6 NC

3  IO_L34N_3   AF3 NC

3  IO_L34P_3   AF4 NC

3  IO_L33N_3/VREF_3   AE3 NC

3  IO_L33P_3   AE4 NC

3  IO_L32N_3   AB7 NC

3  IO_L32P_3   AB8 NC

3  IO_L31N_3   AE5 NC

3  IO_L31P_3   AF6 NC

3  IO_L06N_3  AG1    

3  IO_L06P_3  AG2    

3  IO_L05N_3  AD5    

3  IO_L05P_3  AD6    

3  IO_L04N_3  AG3    

3  IO_L04P_3  AH4    

3  IO_L03N_3/VREF_3  AH1    

3  IO_L03P_3  AH2    

3  IO_L02N_3  AG5    

3  IO_L02P_3  AH5    

3  IO_L01N_3/VRP_3  AJ3    

3  IO_L01P_3/VRN_3  AK3    

4 IO_L01N_4/BUSY/DOUT(1)  AG6    

4  IO_L01P_4/INIT_B  AF7    

4  IO_L02N_4/D0/DIN(1)  AC9    

4  IO_L02P_4/D1  AD9    

4  IO_L03N_4/D2  AG7    

4  IO_L03P_4/D3  AH7    

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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7  IO_L18N_7   L25 NC

7  IO_L17P_7   F34 NC

7  IO_L17N_7   F33 NC

7  IO_L16P_7   G30 NC

7  IO_L16N_7/VREF_7   G29 NC

7  IO_L15P_7   G32 NC

7  IO_L15N_7   G31 NC

7  IO_L06P_7  F31

7  IO_L06N_7  F30

7  IO_L05P_7  J28

7  IO_L05N_7  J27

7  IO_L04P_7  E34

7  IO_L04N_7/VREF_7  E33

7  IO_L03P_7  E32

7  IO_L03N_7  E31

7  IO_L02P_7  F28

7  IO_L02N_7  F27

7  IO_L01P_7/VRN_7  D34

7  IO_L01N_7/VRP_7  D33

0  VCCO_0  C29

0  VCCO_0  E20

0  VCCO_0  F25

0  VCCO_0  L20

0  VCCO_0  L21

0  VCCO_0  L22

0  VCCO_0  L23

0  VCCO_0  M18

0  VCCO_0  M19

0  VCCO_0  M20

0  VCCO_0  M21

0  VCCO_0  M22

1  VCCO_1  C6

1  VCCO_1  E15

1  VCCO_1  F10

1  VCCO_1  L12

1  VCCO_1  L13

1  VCCO_1  L14

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

Bank Pin Description
Pin 

Number

No Connects

XC2VP20 XC2VP30 XC2VP40 XC2VP50
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FF1152 Flip-Chip Fine-Pitch BGA Package Specifications (1.00mm pitch)

Figure 6:  FF1152 Flip-Chip Fine-Pitch BGA Package Specifications
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2  IO_L02P_2  D9

2  IO_L03N_2  B7

2  IO_L03P_2  A7

2  IO_L04N_2/VREF_2  B6

2  IO_L04P_2  A6

2  IO_L05N_2  E8

2  IO_L05P_2  D8

2  IO_L06N_2  B4

2  IO_L06P_2  A4

2  IO_L07N_2  B3

2  IO_L07P_2  A3

2  IO_L08N_2  H7

2  IO_L08P_2  H8

2  IO_L09N_2  C6

2  IO_L09P_2  C7

2  IO_L10N_2/VREF_2  C5

2  IO_L10P_2  B5

2  IO_L11N_2  K8

2  IO_L11P_2  J8

2  IO_L12N_2  C1

2  IO_L12P_2  C2

2  IO_L13N_2  E7

2  IO_L13P_2  D7

2  IO_L14N_2  J6

2  IO_L14P_2  J7

2  IO_L15N_2  D5

2  IO_L15P_2  D6

2  IO_L16N_2/VREF_2  E4

2  IO_L16P_2  D4

2  IO_L17N_2  L9

2  IO_L17P_2  K9

2  IO_L18N_2  E3

2  IO_L18P_2  D3

2  IO_L19N_2  D1

2  IO_L19P_2  D2

2  IO_L20N_2  K7

2  IO_L20P_2  L7

2  IO_L21N_2  F6

Table  11:  FF1148 — XC2VP40 and XC2VP50

Bank Pin Description Pin Number

No Connects

XC2VP40 XC2VP50
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4  IO_L47N_4  AE15

4  IO_L47P_4  AD15

4  IO_L48N_4  AM14

4  IO_L48P_4  AL14

4  IO_L49N_4  AP14

4  IO_L49P_4  AN14

4  IO_L50_4/No_Pair  AH15

4  IO_L53_4/No_Pair  AG16

4  IO_L54N_4  AK15

4  IO_L54P_4  AJ15

4  IO_L55N_4  AM15

4  IO_L55P_4  AL16

4  IO_L56N_4  AE16

4  IO_L56P_4  AD16

4  IO_L57N_4  AP15

4  IO_L57P_4/VREF_4  AN15

4  IO_L66N_4   AJ16 NC

4  IO_L66P_4/VREF_4   AH16 NC

4  IO_L67N_4  AN16

4  IO_L67P_4  AM16

4  IO_L68N_4  AG17

4  IO_L68P_4  AF17

4  IO_L69N_4  AJ17

4  IO_L69P_4/VREF_4  AH17

4  IO_L73N_4  AL17

4  IO_L73P_4  AK17

4  IO_L74N_4/GCLK3S  AE17

4  IO_L74P_4/GCLK2P  AD17

4  IO_L75N_4/GCLK1S  AN17

4  IO_L75P_4/GCLK0P  AM17

5  IO_L75N_5/GCLK7S  AM18

5  IO_L75P_5/GCLK6P  AN18

5  IO_L74N_5/GCLK5S  AD18

5  IO_L74P_5/GCLK4P  AE18

5  IO_L73N_5  AK18

5  IO_L73P_5  AL18

5  IO_L69N_5/VREF_5  AH18

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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1  IO_L36N_1/VREF_1   E13 NC

1  IO_L36P_1   D13 NC

1  IO_L35N_1   K15 NC

1  IO_L35P_1   J15 NC

1  IO_L34N_1   G13 NC

1  IO_L34P_1   F12 NC

1  IO_L30N_1   J13 NC

1  IO_L30P_1   H13 NC

1  IO_L29N_1   L15 NC

1  IO_L29P_1   L14 NC

1  IO_L28N_1   E12 NC

1  IO_L28P_1   D12 NC

1  IO_L27N_1/VREF_1  J12

1  IO_L27P_1  H12

1  IO_L26N_1  K14

1  IO_L26P_1  J14

1  IO_L25N_1  D11

1  IO_L25P_1  C11

1  IO_L21N_1  F11

1  IO_L21P_1  E11

1  IO_L20N_1  M14

1  IO_L20P_1  M13

1  IO_L19N_1  H11

1  IO_L19P_1  G11

1  IO_L09N_1/VREF_1  J11

1  IO_L09P_1  J10

1  IO_L08N_1  L13

1  IO_L08P_1  L12

1  IO_L07N_1  D10

1  IO_L07P_1  C10

1  IO_L06N_1  F10

1  IO_L06P_1  E10

1  IO_L05_1/No_Pair  K10

1  IO_L03N_1/VREF_1  H10

1  IO_L03P_1  G10

1  IO_L02N_1  K12

1  IO_L02P_1  K11

1  IO_L01N_1/VRP_1  E9

Table  12:  FF1517 — XC2VP50 and XC2VP70

Bank Pin Description
Pin 

Number

No Connects

XC2VP50 XC2VP70

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 174

Product Not Recommended For New Designs

3  IO_L09P_3  AM3

3  IO_L08N_3  AK8

3  IO_L08P_3  AK9

3  IO_L07N_3  AN6

3  IO_L07P_3  AN7

3  IO_L84N_3   AN3 NC

3  IO_L84P_3   AN4 NC

3  IO_L82N_3   AN1 NC

3  IO_L82P_3   AN2 NC

3  IO_L81N_3/VREF_3   AN5 NC

3  IO_L81P_3   AP5 NC

3  IO_L79N_3   AP3 NC

3  IO_L79P_3   AP4 NC

3  IO_L78N_3   AP1 NC

3  IO_L78P_3   AP2 NC

3  IO_L76N_3   AR2 NC

3  IO_L76P_3   AR3 NC

3  IO_L75N_3/VREF_3   AT1 NC

3  IO_L75P_3   AT2 NC

3  IO_L73N_3   AT5 NC

3  IO_L73P_3   AU5 NC

3  IO_L06N_3  AR6

3  IO_L06P_3  AT6

3  IO_L05N_3  AL9

3  IO_L05P_3  AM8

3  IO_L04N_3  AP7

3  IO_L04P_3  AR7

3  IO_L03N_3/VREF_3  AM9

3  IO_L03P_3  AN9

3  IO_L02N_3  AR8

3  IO_L02P_3  AT8

3  IO_L01N_3/VRP_3  AT7

3  IO_L01P_3/VRN_3  AU7

4  IO_L01N_4/BUSY/DOUT(1)  AT9

4  IO_L01P_4/INIT_B  AR9

4  IO_L02N_4/D0/DIN(1)  AK11

4  IO_L02P_4/D1  AK12

Table  12:  FF1517 — XC2VP50 and XC2VP70

Bank Pin Description
Pin 

Number

No Connects

XC2VP50 XC2VP70
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2  IO_L86P_2  Y12   

2  IO_L87N_2  AA9   

2  IO_L87P_2  AA10   

2  IO_L88N_2/VREF_2  AA6   

2  IO_L88P_2  AA7   

2  IO_L89N_2  AA12   

2  IO_L89P_2  AB12   

2  IO_L90N_2  AA3   

2  IO_L90P_2  AA4   

3  IO_L90N_3  AB3   

3  IO_L90P_3  AB4   

3  IO_L89N_3  AB6   

3  IO_L89P_3  AB7   

3  IO_L88N_3  AB9   

3  IO_L88P_3  AB10   

3  IO_L87N_3/VREF_3  AC3   

3  IO_L87P_3  AC4   

3  IO_L86N_3  AC11   

3  IO_L86P_3  AC12   

3  IO_L85N_3  AC6   

3  IO_L85P_3  AC7   

3  IO_L60N_3  AC9   

3  IO_L60P_3  AC10   

3  IO_L59N_3  AD9   

3  IO_L59P_3  AD10   

3  IO_L58N_3  AD1   

3  IO_L58P_3  AD2   

3  IO_L57N_3/VREF_3  AD3   

3  IO_L57P_3  AD4   

3  IO_L56N_3  AD11   

3  IO_L56P_3  AD12   

3  IO_L55N_3  AD5   

3  IO_L55P_3  AD6   

3  IO_L54N_3  AD7   

3  IO_L54P_3  AD8   

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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3  IO_L53N_3  AE10   

3  IO_L53P_3  AE11   

3  IO_L52N_3  AE1   

3  IO_L52P_3  AE2   

3  IO_L51N_3/VREF_3  AE4   

3  IO_L51P_3  AE5   

3  IO_L50N_3  AF11   

3  IO_L50P_3  AE12   

3  IO_L49N_3  AE7   

3  IO_L49P_3  AE8   

3  IO_L48N_3  AF1   

3  IO_L48P_3  AF2   

3  IO_L47N_3  AG12   

3  IO_L47P_3  AF12   

3  IO_L46N_3  AF3   

3  IO_L46P_3  AF4   

3  IO_L45N_3/VREF_3  AF5   

3  IO_L45P_3  AF6   

3  IO_L44N_3  AF7   

3  IO_L44P_3  AF8   

3  IO_L43N_3  AF9   

3  IO_L43P_3  AF10   

3  IO_L42N_3  AG2   

3  IO_L42P_3  AG3   

3  IO_L41N_3  AG10   

3  IO_L41P_3  AG11   

3  IO_L40N_3  AG4   

3  IO_L40P_3  AG5   

3  IO_L39N_3/VREF_3  AG6   

3  IO_L39P_3  AG7   

3  IO_L38N_3  AG8   

3  IO_L38P_3  AH8   

3  IO_L37N_3  AH1   

3  IO_L37P_3  AH2   

3  IO_L36N_3  AH3   

3  IO_L36P_3  AJ3   

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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N/A  GND  AF1

N/A  GND  AC1

N/A  GND  Y1

N/A  GND  U1

N/A  GND  N1

N/A  GND  J1

N/A  GND  E1

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

Table  14:  FF1696 — XC2VP100

Bank Pin Description Pin Number

No Connects

XC2VP100
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