
AMD Xilinx - XC2VP50-6FF1148I Datasheet

Welcome to E-XFL.COM

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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ing character, and remembers its location in the buffer. At
some point, one transceiver designated as the master
instructs all the transceivers to align to the channel bonding
character "P" (or to some location relative to the channel
bonding character). 
After this operation, words transmitted to the FPGA fabric
are properly aligned: RRRR, SSSS, TTTT, and so forth, as
shown in the bottom-right portion of Figure 7. To ensure that
the channels remain properly aligned following the channel
bonding operation, the master transceiver must also control
the clock correction operations described in the previous
section for all channel-bonded transceivers. 

Transmitter Buffer
The transmitter's buffer write pointer (TXUSRCLK) is fre-
quency-locked to its read pointer (REFCLK). Therefore,
clock correction and channel bonding are not required. The
purpose of the transmitter's buffer is to accommodate a
phase difference between TXUSRCLK and REFCLK. A
simple FIFO suffices for this purpose. A FIFO depth of four
will permit reliable operation with simple detection of over-
flow or underflow, which could occur if the clocks are not fre-
quency-locked. 

RocketIO X Configuration 
This section outlines functions that can be selected or con-
trolled by configuration. Xilinx implementation software sup-
ports the transceiver primitives shown in Table 3.

Figure 7:  Channel Bonding (Alignment)

Table  3:  Supported RocketIO X Transceiver Primitives

Primitive Description

GT10_CUSTOM Fully customizable by user

GT10_OC48_1 SONET OC-48, 1-byte data path

GT10_OC48_2 SONET OC-48, 2-byte data path

GT10_OC48_4 SONET OC-48, 4-byte data path

GT10_PCI_EXPRESS_1 PCI Express, 1-byte data path

GT10_PCI_EXPRESS_2 PCI Express, 2-byte data path

GT10_PCI_EXPRESS_4 PCI Express, 4-byte data path

GT10_INFINIBAND_1 Infiniband, 1-byte data path

GT10_INFINIBAND_2 Infiniband, 2-byte data path

GT10_INFINIBAND_4 Infiniband, 4-byte data path
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Table  34:  RocketIO TXUSRCLK2 Switching Characteristics

Speed Grade

Description Symbol -7 -6 -5 Units

Setup and Hold Relative to Clock 
(TXUSRCLK2)

CONFIGENABLE control input TGCCK_CFGEN/TGCKC_CFGEN 0.35/ 0.10 0.35/ 0.10 0.39/ 0.11 ns, min

TXBYPASS8B10B control inputs TGCCK_TBYP/TGCKC_TBYP 0.02/ 0.00 0.02/ 0.00 0.02/ 0.00 ns, min

TXFORCECRCERR control input TGCCK_TCRCE/TGCKC_TCRCE 0.39/ 0.12 0.44/ 0.14 0.49/ 0.15 ns, min

TXPOLARITY control input TGCCK_TPOL/TGCKC_TPOL 0.02/ 0.00 0.02/ 0.00 0.02/ 0.00 ns, min

TXINHIBIT control inputs TGCCK_TINH/TGCKC_TINH 0.02/ 0.00 0.02/ 0.00 0.02/ 0.00 ns, min

LOOPBACK control inputs TGCCK_LBK/TGCKC_LBK 0.02/ 0.00 0.02/ 0.00 0.02/ 0.00 ns, min

TXRESET control input TGCCK_TRST/TGCKC_TRST 0.02/ 0.10 0.02/ 0.10 0.02/ 0.11 ns, min

TXCHARISK control inputs TGCCK_TKCH/TGCKC_TKCH 0.02/ 0.00 0.02/ 0.00 0.02/ 0.00 ns, min

TXCHARDISPMODE control inputs TGCCK_TCDM/TGCKC_TCDM 0.02/ 0.00 0.02/ 0.00 0.02/ 0.00 ns, min

TXCHARDISPVAL control inputs TGCCK_TCDV/TGCKC_TCDV 0.02/ 0.00 0.02/ 0.00 0.02/ 0.00 ns, min

CONFIGIN data input TGDCK_CFGIN/TGCKD_CFGIN 0.35/ 0.10 0.35/ 0.10 0.39/ 0.11 ns, min

TXDATA data inputs TGDCK_TDAT/TGCKD_TDAT 0.02/ 0.00 0.02/ 0.00 0.02/ 0.00 ns, min

Clock to Out

TXBUFERR status output TGCKST_TBERR 0.54 0.54 0.60 ns, max

TXKERR status outputs TGCKST_TKERR 0.41 0.41 0.46 ns, max

TXRUNDISP status outputs TGCKST_TRDIS 0.41 0.41 0.46 ns, max

CONFIGOUT data output TGCKDO_CFGOUT 0.25 0.25 0.28 ns, max

Clock

TXUSRCLK2 minimum pulse width, High TGPWH_TX2 1.42 1.42 2.25 ns, min

TXUSRCLK2 minimum pulse width, Low TGPWL_TX2 1.42 1.42 2.25 ns, min

http://www.xilinx.com


Virtex-II Pro and Virtex-II Pro X Platform FPGAs: DC and Switching Characteristics
R

DS083 (v5.0) June 21, 2011 www.xilinx.com Module 3 of 4
Product Specification 29

Product Not Recommended For New Designs

LVCMOS, 2.5V, Fast, 6 mA LVCMOS25_F6 TOLVCMOS25_F6 0.62 0.71 0.78 ns

LVCMOS, 2.5V, Fast, 8 mA LVCMOS25_F8 TOLVCMOS25_F8 0.20 0.23 0.25 ns

LVCMOS, 2.5V, Fast, 12 mA LVCMOS25_F12 TOLVCMOS25_F12 0.00 0.00 0.00 ns

LVCMOS, 2.5V, Fast, 16 mA LVCMOS25_F16 TOLVCMOS25_F16 –0.03 –0.03 –0.04 ns

LVCMOS, 2.5V, Fast, 24 mA LVCMOS25_F24 TOLVCMOS25_F24 –0.15 –0.15 –0.15 ns

LVCMOS, 1.8V, Slow, 2 mA LVCMOS18_S2 TOLVCMOS18_S2 4.20 4.83 5.31 ns

LVCMOS, 1.8V, Slow, 4 mA LVCMOS18_S4 TOLVCMOS18_S4 2.76 3.18 3.49 ns

LVCMOS, 1.8V, Slow, 6 mA LVCMOS18_S6 TOLVCMOS18_S6 1.91 2.20 2.41 ns

LVCMOS, 1.8V, Slow, 8 mA LVCMOS18_S8 TOLVCMOS18_S8 1.92 2.20 2.42 ns

LVCMOS, 1.8V, Slow, 12 mA LVCMOS18_S12 TOLVCMOS18_S12 1.58 1.81 1.99 ns

LVCMOS, 1.8V, Slow, 16 mA LVCMOS18_S16 TOLVCMOS18_S16 0.76 0.87 0.96 ns

LVCMOS, 1.8V, Fast, 2 mA LVCMOS18_F2 TOLVCMOS18_F2 2.34 2.69 2.95 ns

LVCMOS, 1.8V, Fast, 4 mA LVCMOS18_F4 TOLVCMOS18_F4 0.71 0.81 0.89 ns

LVCMOS, 1.8V, Fast, 6 mA LVCMOS18_F6 TOLVCMOS18_F6 0.50 0.57 0.63 ns

LVCMOS, 1.8V, Fast, 8 mA LVCMOS18_F8 TOLVCMOS18_F8 0.48 0.55 0.61 ns

LVCMOS, 1.8V, Fast, 12 mA LVCMOS18_F12 TOLVCMOS18_F12 0.30 0.34 0.38 ns

LVCMOS, 1.8V, Fast, 16 mA LVCMOS18_F16 TOLVCMOS18_F16 0.11 0.12 0.13 ns

LVCMOS, 1.5V, Slow, 2 mA LVCMOS15_S2 TOLVCMOS15_S2 6.19 7.12 7.83 ns

LVCMOS, 1.5V, Slow, 4 mA LVCMOS15_S4 TOLVCMOS15_S4 4.28 4.93 5.42 ns

LVCMOS, 1.5V, Slow, 6 mA LVCMOS15_S6 TOLVCMOS15_S6 2.81 3.24 3.56 ns

LVCMOS, 1.5V, Slow, 8 mA LVCMOS15_S8 TOLVCMOS15_S8 2.55 2.93 3.23 ns

LVCMOS, 1.5V, Slow, 12 mA LVCMOS15_S12 TOLVCMOS15_S12 1.31 1.51 1.66 ns

LVCMOS, 1.5V, Slow, 16 mA LVCMOS15_S16 TOLVCMOS15_S16 1.28 1.47 1.62 ns

LVCMOS, 1.5V, Fast, 2 mA LVCMOS15_F2 TOLVCMOS15_F2 2.26 2.60 2.86 ns

LVCMOS, 1.5V, Fast, 4 mA LVCMOS15_F4 TOLVCMOS15_F4 1.66 1.90 2.09 ns

LVCMOS, 1.5V, Fast, 6 mA LVCMOS15_F6 TOLVCMOS15_F6 0.65 0.75 0.82 ns

LVCMOS, 1.5V, Fast, 8 mA LVCMOS15_F8 TOLVCMOS15_F8 0.94 1.08 1.19 ns

LVCMOS, 1.5V, Fast, 12 mA LVCMOS15_F12 TOLVCMOS15_F12 0.25 0.29 0.32 ns

LVCMOS, 1.5V, Fast, 16 mA LVCMOS15_F16 TOLVCMOS15_F16 0.28 0.32 0.35 ns

LVDS (Low-Voltage Differential Signaling), 2.5V LVDS_25 TOLVDS_25 0.01 0.01 0.01 ns

LVDSEXT (LVDS Extended Mode), 2.5V LVDSEXT_25 TOLVDSEXT_25 0.13 0.15 0.16 ns

ULVDS (Ultra LVDS), 2.5V ULVDS_25 TOULVDS_25 0.13 0.14 0.16 ns

BLVDS (Bus LVDS), 2.5V BLVDS_25 TOBLVDS_25 0.00 0.00 0.00 ns

LDT (HyperTransport), 2.5V LDT_25 TOLDT_25 0.13 0.14 0.16 ns

LVPECL (Low-Voltage Positive Emitter-Coupled Logic), 2.5V LVPECL_25 TOLVPECL_25 0.17 0.19 0.21 ns

PCI (Peripheral Component Interface), 33 MHz, 3.3V PCI33_3 TOPCI33_3 0.83 0.93 1.01 ns

PCI, 66 MHz, 3.3V PCI66_3 TOPCI66_3 0.89 0.97 1.05 ns

PCI-X, 133 MHz, 3.3V PCIX TOPCIX 0.92 1.02 1.10 ns

GTL (Gunning Transceiver Logic) GTL TOGTL 0.08 0.10 0.11 ns

GTL Plus GTLP TOGTLP 0.04 0.05 0.06 ns

HSTL (High-Speed Transceiver Logic), Class I HSTL_I TOHSTL_I 0.56 0.64 0.70 ns

Table  38:  IOB Output Switching Characteristics Standard Adjustments  (Continued)

Description
IOSTANDARD 

Attribute
Timing 

Parameter

 Speed Grade

Units-7 -6 -5

http://www.xilinx.com
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I/O Standard Adjustment Measurement Methodology

Input Delay Measurements

Table 39 shows the test setup parameters used for measuring Input standard adjustments (see Table 36, page 25).

Table  39:  Input Delay Measurement Methodology

Description
IOSTANDARD 

Attribute VL
(1,2) VH

(1,2)
VMEAS 
(1,4,5)

VREF 
(1,3,5)

LVTTL (Low-Voltage Transistor-Transistor Logic) LVTTL 0 3.3 1.65 –

LVCMOS (Low-Voltage CMOS), 3.3V LVCMOS33 0 3.3 1.65 –

LVCMOS, 2.5V LVCMOS25 0 2.5 1.25 –

LVCMOS, 1.8V LVCMOS18 0 1.8 0.9 –

LVCMOS, 1.5V LVCMOS15 0 1.5 0.75 –

PCI (Peripheral Component Interface), 33 MHz, 3.3V PCI33_3 Per PCI Specification –

PCI, 66 MHz, 3.3V PCI66_3 Per PCI Specification –

PCI-X, 133 MHz, 3.3V PCIX Per PCI-X Specification –

GTL (Gunning Transceiver Logic) GTL VREF – 0.2 VREF + 0.2 VREF 0.80

GTL Plus GTLP VREF – 0.2 VREF + 0.2 VREF 1.0

HSTL (High-Speed Transceiver Logic), Class I & II HSTL_I, HSTL_II VREF – 0.5 VREF + 0.5 VREF 0.75

HSTL, Class III & IV HSTL_III, HSTL_IV VREF – 0.5 VREF + 0.5 VREF 0.90

HSTL, Class I & II, 1.8V HSTL_I_18, HSTL_II_18 VREF – 0.5 VREF + 0.5 VREF 0.90

HSTL, Class III & IV, 1.8V HSTL_III_18, HSTL_IV_18 VREF – 0.5 VREF + 0.5 VREF 1.08

SSTL (Stub Terminated Tnscvr Logic), Class I & II, 2.5V SSTL2_I, SSTL2_II VREF – 0.75 VREF + 0.75 VREF 1.25

SSTL, Class I & II, 1.8V SSTL18_I, SSTL18_II VREF – 0.5 VREF + 0.5 VREF 0.9

LVDS (Low-Voltage Differential Signaling), 2.5V LVDS_25 1.2 – 0.125 1.2 + 0.125 1.2

LVDSEXT (LVDS Extended Mode), 2.5V LVDSEXT_25 1.2 – 0.125 1.2 + 0.125 1.2

ULVDS (Ultra LVDS), 2.5V ULVDS_25 0.6 – 0.125 0.6 + 0.125 0.6

LDT (HyperTransport), 2.5V LDT_25 0.6 – 0.125 0.6 + 0.125 0.6

LVPECL (Low-Voltage Positive Emitter-Coupled Logic), 2.5V LVPECL_25 1.15 – 0.3 1.15 + 0.3 1.15

Notes: 
1. Input delay measurement methodology parameters for LVDCI and HSLVDCI are the same as for LVCMOS standards of the same voltage. Parameters 

for all other DCI standards are the same as for the corresponding non-DCI standards.
2. Input waveform switches between VLand VH.
3. Measurements are made at typical, minimum, and maximum VREF values. Reported delays reflect worst case of these measurements. VREF values 

listed are typical. See Virtex-II Pro Platform FPGA User Guide for min/max specifications.
4. Input voltage level from which measurement starts. 
5. Note that this is an input voltage reference that bears no relation to the VREF / VMEAS parameters found in IBIS models and/or noted in Figure 6.

http://www.xilinx.com/bvdocs/userguides/ug012.pdf
http://www.xilinx.com
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Block SelectRAM+ Switching Characteristics

TBUF Switching Characteristics

Table  47:  Block SelectRAM+ Switching Characteristics

Speed Grade

Description Symbol -7 -6 -5 Units

Sequential Delays

Clock CLK to DOUT output TBCKO 1.41 1.50 1.68 ns, max

Setup and Hold Times Before Clock CLK

ADDR inputs TBACK/TBCKA 0.27/ 0.22 0.31/ 0.25 0.35/ 0.28 ns, min

DIN inputs TBDCK/TBCKD 0.20/ 0.22 0.23/ 0.25 0.26/ 0.28 ns, min

EN input TBECK/TBCKE 0.28/ 0.00 0.32/ 0.00 0.35/ 0.00 ns, min

RST input TBRCK/TBCKR 0.28/ 0.00 0.32/ 0.00 0.35/ 0.00 ns, min

WEN input TBWCK/TBCKW 0.33/ 0.00 0.35/ 0.00 0.39/ 0.00 ns, min

Clock CLK

CLKA to CLKB setup time for different ports TBCCS 1.0 1.0 1.0 ns, min

Minimum Pulse Width, High TBPWH 1.17 1.30 1.50 ns, min

Minimum Pulse Width, Low TBPWL 1.17 1.30 1.50 ns, min

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.

Table  48:  TBUF Switching Characteristics

Speed Grade

Description Symbol -7 -6 -5 Units

Combinatorial Delays

IN input to OUT output TIO 0.88 1.01 1.12 ns, max

TRI input to OUT output high-impedance TOFF 0.48 0.55 0.61 ns, max

TRI input to valid data on OUT output TON 0.48 0.55 0.61 ns, max

http://www.xilinx.com
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Virtex-II Pro Pin Definitions
This section describes the pinouts for Virtex-II Pro devices
in the following packages:

• FG256/FGG256, FG456/FGG456, and FG676/FGG676: 
wire-bond fine-pitch BGA of 1.00 mm pitch

• FF672, FF896, FF1148, FF1152, FF1517, FF1696, 
and FF1704: flip-chip fine-pitch BGA of 1.00 mm pitch 

All of the devices supported in a particular package are pin-
out-compatible and are listed in the same table (one table

per package). Pins that are not available for smaller devices
are listed in right-hand columns.

Each device is split into eight I/O banks to allow for flexibility
in the choice of I/O standards. Global pins, including JTAG,
configuration, and power/ground pins, are listed at the end
of each table. Table 4 provides definitions for all pin types. 

All Virtex-II Pro pinout tables are available on the distribu-
tion CD-ROM, or on the web (at http://www.xilinx.com).

Pin Definitions
Table 4 provides a description of each pin type listed in Virtex-II Pro pinout tables.

Table  4:  Virtex-II Pro Pin Definitions 

Pin Name Direction Description

User I/O Pins:

IO_LXXY_# Input/Output/
Bidirectional

All user I/O pins are capable of differential signalling and can implement LVDS, ULVDS, 
BLVDS, LVPECL, or LDT pairs. Each user I/O is labeled “IO_LXXY_#”, where:

IO indicates a user I/O pin.
LXXY indicates a differential pair, with XX a unique pair in the bank and Y = P/N for 
the positive and negative sides of the differential pair.
# indicates the bank number (0 through 7)

Dual-Function Pins:

IO_LXXY_#/ZZZ The dual-function pins are labelled “IO_LXXY_#/ ZZZ”, where "ZZZ" can be one of the following pins:

Per Bank - VRP, VRN, or VREF 
Globally - GCLKX(S/P), BUSY/DOUT, INIT_B, D0/DIN – D7, RDWR_B, or CS_B 

These dual functions are defined in the following section:

"ZZZ" (Dual Function) Definitions:

D0/DIN, D1, D2, 
D3, D4, D5, D6, 
D7

Input/Output • In SelectMAP mode, D0 through D7 are configuration data pins. These pins 
become user I/Os after configuration, unless the SelectMAP port is retained.

• In bit-serial modes, DIN (D0) is the single-data input. This pin becomes a user I/O 
after configuration.

CS_B Input In SelectMAP mode, this is the active-low Chip Select signal. The pin becomes a user 
I/O after configuration, unless the SelectMAP port is retained.

RDWR_B Input In SelectMAP mode, this is the active-low Write Enable signal. The pin becomes a user 
I/O after configuration, unless the SelectMAP port is retained.

BUSY/DOUT Output • In SelectMAP mode, BUSY controls the rate at which configuration data is loaded. 
The pin becomes a user I/O after configuration, unless the SelectMAP port is 
retained.

• In bit-serial modes, DOUT provides preamble and configuration data to 
downstream devices in a daisy-chain. The pin becomes a user I/O after 
configuration.

INIT_B Bidirectional 
(open-drain)

When Low, this pin indicates that the configuration memory is being cleared. When 
held Low, the start of configuration is delayed. During configuration, a Low on this 
output indicates that a configuration data error has occurred. The pin becomes a user 
I/O after configuration.

http://www.xilinx.com
http://www.xilinx.com
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4  IO_L69P_4/VREF_4  AA12

4  IO_L74N_4/GCLK3S  U12

4  IO_L74P_4/GCLK2P  V12

4  IO_L75N_4/GCLK1S  W12

4  IO_L75P_4/GCLK0P  Y12

5  IO_L75N_5/GCLK7S  Y11

5  IO_L75P_5/GCLK6P  W11

5  IO_L74N_5/GCLK5S  V11

5  IO_L74P_5/GCLK4P  U11

5  IO_L69N_5/VREF_5  AA11

5  IO_L69P_5  Y10

5  IO_L67N_5  V10

5  IO_L67P_5  U10

5  IO_L09N_5/VREF_5  W10

5  IO_L09P_5  W9

5  IO_L07N_5/VREF_5  V9

5  IO_L07P_5  U9

5  IO_L06N_5/VRP_5  Y8

5  IO_L06P_5/VRN_5  W8

5  IO_L05_5/No_Pair  V8

5  IO_L03N_5/D4  Y7

5  IO_L03P_5/D5  W7

5  IO_L02N_5/D6  V7

5  IO_L02P_5/D7  V6

5  IO_L01N_5/RDWR_B  W6

5  IO_L01P_5/CS_B  W5

6  IO_L01P_6/VRN_6  AB2

6  IO_L01N_6/VRP_6  AA1

6  IO_L02P_6  Y2

6  IO_L02N_6  Y1

6  IO_L03P_6  W2

6  IO_L03N_6/VREF_6  W1

6  IO_L05P_6  V4

6  IO_L05N_6  V3

6  IO_L06P_6  V2

Table  6:  FG456/FGG456 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description Pin Number

No Connects

XC2VP2 XC2VP4 XC2VP7

http://www.xilinx.com
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N/A  VCCAUX  L1

N/A  VCCAUX  B21

N/A  VCCAUX  B2

N/A  VCCAUX  AB11

N/A  VCCAUX  AA21

N/A  VCCAUX  AA2

N/A  VCCAUX  A12

N/A  GND  Y3

N/A  GND  Y20

N/A  GND  W4

N/A  GND  W19

N/A  GND  V5

N/A  GND  V18

N/A  GND  P9

N/A  GND  P14

N/A  GND  P13

N/A  GND  P12

N/A  GND  P11

N/A  GND  P10

N/A  GND  N9

N/A  GND  N14

N/A  GND  N13

N/A  GND  N12

N/A  GND  N11

N/A  GND  N10

N/A  GND  M9

N/A  GND  M14

N/A  GND  M13

N/A  GND  M12

N/A  GND  M11

N/A  GND  M10

N/A  GND  M1

N/A  GND  L9

N/A  GND  L22

N/A  GND  L14

N/A  GND  L13

N/A  GND  L12

Table  6:  FG456/FGG456 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description Pin Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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3 IO_L03P_3 AC25

3 IO_L02N_3 AC24

3 IO_L02P_3 AD25

3 IO_L01N_3/VRP_3 AD26

3 IO_L01P_3/VRN_3 AE26

4 IO_L01N_4/BUSY/DOUT(1) AB22

4 IO_L01P_4/INIT_B AC22

4 IO_L02N_4/D0/DIN(1) AB21

4 IO_L02P_4/D1 AC21

4 IO_L03N_4/D2 Y20

4 IO_L03P_4/D3 AA20

4 IO_L05_4/No_Pair AB20

4 IO_L06N_4/VRP_4 AC20

4 IO_L06P_4/VRN_4 AD20

4 IO_L07N_4 W19

4 IO_L07P_4/VREF_4 Y19

4 IO_L09N_4 AA19

4 IO_L09P_4/VREF_4 AB19

4 IO_L37N_4 AE19

4 IO_L37P_4 AF19

4 IO_L39N_4 W18

4 IO_L39P_4 Y18

4 IO_L43N_4 AA18

4 IO_L43P_4 AB18

4 IO_L45N_4 AC18

4 IO_L45P_4/VREF_4 AD18

4 IO_L46N_4 W17

4 IO_L46P_4 W16

4 IO_L48N_4 AB17

4 IO_L48P_4 AB16

4 IO_L49N_4 AC17

4 IO_L49P_4 AD17

4 IO_L50_4/No_Pair Y16

4 IO_L53_4/No_Pair AA16

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

Bank Pin Description Pin Number

No Connects

XC2VP20 XC2VP30 XC2VP40
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FG676/FGG676 Fine-Pitch BGA Package Specifications (1.00mm pitch)

Figure 3:  FG676/FGG676 Fine-Pitch BGA Package Specifications
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0  IO_L73N_0  G14   

0  IO_L73P_0  F14   

0  IO_L74N_0/GCLK7P  E14   

0  IO_L74P_0/GCLK6S  D14   

0  IO_L75N_0/GCLK5P  C14   

0  IO_L75P_0/GCLK4S  B14   

1  IO_L75N_1/GCLK3P  B13   

1  IO_L75P_1/GCLK2S  C13   

1  IO_L74N_1/GCLK1P  D13   

1  IO_L74P_1/GCLK0S  E13   

1  IO_L73N_1  F13   

1  IO_L73P_1  G13   

1  IO_L69N_1/VREF_1  H13   

1  IO_L69P_1  H12   

1  IO_L68N_1  C12   

1  IO_L68P_1  D12   

1  IO_L67N_1  E12   

1  IO_L67P_1  F12   

1  IO_L45N_1/VREF_1  D11 NC NC

1  IO_L45P_1  E11 NC NC

1  IO_L44N_1  G12 NC NC

1  IO_L44P_1  G11 NC NC

1  IO_L43N_1  D10 NC NC

1  IO_L43P_1  E10 NC NC

1  IO_L39N_1  F11 NC NC

1  IO_L39P_1  F10 NC NC

1  IO_L38N_1  H11 NC NC

1  IO_L38P_1  G10 NC NC

1  IO_L37N_1  C9 NC NC

1  IO_L37P_1  D9 NC NC

1  IO_L09N_1/VREF_1  F9   

1  IO_L09P_1  G9   

1  IO_L08N_1  A8   

1  IO_L08P_1  B8   

1  IO_L07N_1  C8   

1  IO_L07P_1  D8   

Table  8:  FF672 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description
Pin 

Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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N/A  GND  R15   

N/A  GND  R16   

N/A  GND  R17   

N/A  GND  T11   

N/A  GND  T12   

N/A  GND  T13   

N/A  GND  T14   

N/A  GND  T15   

N/A  GND  T16   

N/A  GND  U10   

N/A  GND  U12   

N/A  GND  U13   

N/A  GND  U14   

N/A  GND  U15   

N/A  GND  U17   

N/A  GND  Y20   

N/A  GND  AA21   

N/A  GND  AB22   

N/A  GND  AC23   

N/A  GND  AD24   

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

Table  8:  FF672 — XC2VP2, XC2VP4, and XC2VP7

Bank Pin Description
Pin 

Number

No Connects

XC2VP2 XC2VP4 XC2VP7
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FF1152 Flip-Chip Fine-Pitch BGA Package
As shown in Table 10, XC2VP20, XC2VP30, XC2VP40, and XC2VP50 Virtex-II Pro devices are available in the FF1152
flip-chip fine-pitch BGA package. Pins in each of these devices are the same, except for the differences shown in the No
Connect column. Following this table are the FF1152 Flip-Chip Fine-Pitch BGA Package Specifications (1.00mm pitch).

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

Bank Pin Description
Pin 

Number

No Connects

XC2VP20 XC2VP30 XC2VP40 XC2VP50

0  IO_L01N_0/VRP_0  E29

0  IO_L01P_0/VRN_0  E28

0  IO_L02N_0  H26

0  IO_L02P_0  G26

0  IO_L03N_0  H25

0  IO_L03P_0/VREF_0  G25

0  IO_L05_0/No_Pair  J25

0  IO_L06N_0  K24

0  IO_L06P_0  J24

0  IO_L07N_0  F26

0  IO_L07P_0  E26

0  IO_L08N_0  D30

0  IO_L08P_0  D29

0  IO_L09N_0  K23

0  IO_L09P_0/VREF_0  J23

0  IO_L19N_0   F24 NC NC

0  IO_L19P_0   E24 NC NC

0  IO_L20N_0   D28 NC NC

0  IO_L20P_0   C28 NC NC

0  IO_L21N_0   H24 NC NC

0  IO_L21P_0   G24 NC NC

0  IO_L25N_0   G23 NC NC

0  IO_L25P_0   F23 NC NC

0  IO_L26N_0   E27 NC NC

0  IO_L26P_0   D27 NC NC

0  IO_L27N_0   K22 NC NC

0  IO_L27P_0/VREF_0   J22 NC NC

0  IO_L37N_0  H22

0  IO_L37P_0  G22

0  IO_L38N_0  D26

0  IO_L38P_0  C26

0  IO_L39N_0  K21

0  IO_L39P_0  J21

0  IO_L43N_0  F22
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4  IO_L27P_4/VREF_4   AL10 NC NC

4  IO_L37N_4  AE13

4  IO_L37P_4  AF13

4  IO_L38N_4  AG13

4  IO_L38P_4  AH13

4  IO_L39N_4  AJ11

4  IO_L39P_4  AK11

4  IO_L43N_4  AE14

4  IO_L43P_4  AF14

4  IO_L44N_4  AJ13

4  IO_L44P_4  AK13

4  IO_L45N_4  AL11

4  IO_L45P_4/VREF_4  AM11

4  IO_L46N_4  AE15

4  IO_L46P_4  AF15

4  IO_L47N_4  AG14

4  IO_L47P_4  AH14

4  IO_L48N_4  AL13

4  IO_L48P_4  AL12

4  IO_L49N_4  AD16

4  IO_L49P_4  AE16

4  IO_L50_4/No_Pair  AJ14

4  IO_L53_4/No_Pair  AK14

4  IO_L54N_4  AM14

4  IO_L54P_4  AM13

4  IO_L55N_4  AF16

4  IO_L55P_4  AG16

4  IO_L56N_4  AH15

4  IO_L56P_4  AJ15

4  IO_L57N_4  AL14

4  IO_L57P_4/VREF_4  AL15

4  IO_L67N_4  AD17

4  IO_L67P_4  AE17

4  IO_L68N_4  AH16

4  IO_L68P_4  AJ16

4  IO_L69N_4  AK16

4  IO_L69P_4/VREF_4  AL16

4  IO_L73N_4  AF17

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

Bank Pin Description
Pin 

Number

No Connects

XC2VP20 XC2VP30 XC2VP40 XC2VP50
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6  IO_L44N_6  AA28

6  IO_L45P_6  AC31

6  IO_L45N_6/VREF_6  AC32

6  IO_L46P_6  AC29

6  IO_L46N_6  AC30

6  IO_L47P_6  AA24

6  IO_L47N_6  AA25

6  IO_L48P_6  AB32

6  IO_L48N_6  AB33

6  IO_L49P_6  AB28

6  IO_L49N_6  AB29

6  IO_L50P_6  AA26

6  IO_L50N_6  Y26

6  IO_L51P_6  AA33

6  IO_L51N_6/VREF_6  AA34

6  IO_L52P_6  AB31

6  IO_L52N_6  AA31

6  IO_L53P_6  Y24

6  IO_L53N_6  Y25

6  IO_L54P_6  AA29

6  IO_L54N_6  AA30

6  IO_L55P_6  Y33

6  IO_L55N_6  Y34

6  IO_L56P_6  Y28

6  IO_L56N_6  W27

6  IO_L57P_6  AA32

6  IO_L57N_6/VREF_6  Y32

6  IO_L58P_6  Y29

6  IO_L58N_6  Y30

6  IO_L59P_6  W24

6  IO_L59N_6  W25

6  IO_L60P_6  W31

6  IO_L60N_6  W32

6  IO_L85P_6  W28

6  IO_L85N_6  W29

6  IO_L86P_6  V26

6  IO_L86N_6  V27

6  IO_L87P_6  W33

Table  11:  FF1148 — XC2VP40 and XC2VP50

Bank Pin Description Pin Number

No Connects

XC2VP40 XC2VP50
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7  IO_L82N_7/VREF_7   G37 NC

7  IO_L81P_7   G33 NC

7  IO_L81N_7   G34 NC

7  IO_L79P_7   F38 NC

7  IO_L79N_7   F39 NC

7  IO_L78P_7   F36 NC

7  IO_L78N_7   F37 NC

7  IO_L76P_7   G35 NC

7  IO_L76N_7/VREF_7   F35 NC

7  IO_L75P_7   E37 NC

7  IO_L75N_7   E38 NC

7  IO_L73P_7   D38 NC

7  IO_L73N_7   D39 NC

7  IO_L06P_7  F33

7  IO_L06N_7  E33

7  IO_L05P_7  J31

7  IO_L05N_7  H32

7  IO_L04P_7  E34

7  IO_L04N_7/VREF_7  D34

7  IO_L03P_7  D35

7  IO_L03N_7  C35

7  IO_L02P_7  H31

7  IO_L02N_7  G31

7  IO_L01P_7/VRN_7  D33

7  IO_L01N_7/VRP_7  C33

7  VCCO_7  E39

7  VCCO_7  U37

7  VCCO_7  N36

7  VCCO_7  J36

7  VCCO_7  E36

7  VCCO_7  Y35

7  VCCO_7  U33

7  VCCO_7  N32

7  VCCO_7  J32

7  VCCO_7  F32

7  VCCO_7  U29

7  VCCO_7  N28

Table  12:  FF1517 — XC2VP50 and XC2VP70

Bank Pin Description
Pin 

Number

No Connects

XC2VP50 XC2VP70
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N/A  GNDA18  AU16

N/A  TXPPAD18  AW18

N/A  TXNPAD18  AW19

N/A  VTTXPAD18  AV19

N/A  AVCCAUXTX18  AV18

N/A  AVCCAUXRX19  AV21

N/A  VTRXPAD19  AV22

N/A  RXNPAD19  AW21

N/A  RXPPAD19  AW22

N/A  GNDA19  AU24

N/A  TXPPAD19  AW23

N/A  TXNPAD19  AW24

N/A  VTTXPAD19  AV24

N/A  AVCCAUXTX19  AV23

N/A  AVCCAUXRX20   AV25

N/A  VTRXPAD20   AV26

N/A  RXNPAD20   AW25

N/A  RXPPAD20   AW26

N/A  GNDA20   AU27

N/A  TXPPAD20   AW27

N/A  TXNPAD20   AW28

N/A  VTTXPAD20   AV28

N/A  AVCCAUXTX20   AV27

N/A  AVCCAUXRX21  AV29

N/A  VTRXPAD21  AV30

N/A  RXNPAD21  AW29

N/A  RXPPAD21  AW30

N/A  GNDA21  AU31

N/A  TXPPAD21  AW31

N/A  TXNPAD21  AW32

N/A  VTTXPAD21  AV32

N/A  AVCCAUXTX21  AV31

N/A  AVCCAUXRX23  AV33

N/A  VTRXPAD23  AV34

N/A  RXNPAD23  AW33

N/A  RXPPAD23  AW34

N/A  GNDA23  AU34

N/A  TXPPAD23  AW35

Table  12:  FF1517 — XC2VP50 and XC2VP70

Bank Pin Description
Pin 

Number

No Connects

XC2VP50 XC2VP70
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3  IO_L17N_3  AL9   

3  IO_L17P_3  AL10   

3  IO_L16N_3  AM1   

3  IO_L16P_3  AM2   

3  IO_L15N_3/VREF_3  AM3   

3  IO_L15P_3  AN3   

3  IO_L14N_3  AM8   

3  IO_L14P_3  AM9   

3  IO_L13N_3  AM4   

3  IO_L13P_3  AM5   

3  IO_L12N_3  AM6   

3  IO_L12P_3  AM7   

3  IO_L11N_3  AN9   

3  IO_L11P_3  AM10   

3  IO_L10N_3  AN1   

3  IO_L10P_3  AN2   

3  IO_L09N_3/VREF_3  AN5   

3  IO_L09P_3  AN6   

3  IO_L08N_3  AN7   

3  IO_L08P_3  AN8   

3  IO_L07N_3  AP1   

3  IO_L07P_3  AP2   

3  IO_L84N_3  AP4   

3  IO_L84P_3  AP5   

3  IO_L83N_3  AR7   

3  IO_L83P_3  AP8   

3  IO_L82N_3  AP6   

3  IO_L82P_3  AP7   

3  IO_L81N_3/VREF_3  AR2   

3  IO_L81P_3  AR3   

3  IO_L80N_3  AT5   

3  IO_L80P_3  AR6   

3  IO_L79N_3  AR4   

3  IO_L79P_3  AR5   

3  IO_L78N_3  AT1   

3  IO_L78P_3  AT2   

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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7  IO_L87P_7  AA33   

7  IO_L87N_7  AA34   

7  IO_L86P_7  Y31   

7  IO_L86N_7  Y32   

7  IO_L85P_7  Y39   

7  IO_L85N_7  Y40   

7  IO_L60P_7  Y36   

7  IO_L60N_7  Y37   

7  IO_L59P_7  Y33   

7  IO_L59N_7  Y34   

7  IO_L58P_7  W41   

7  IO_L58N_7/VREF_7  W42   

7  IO_L57P_7  W39   

7  IO_L57N_7  W40   

7  IO_L56P_7  W31   

7  IO_L56N_7  W32   

7  IO_L55P_7  W37   

7  IO_L55N_7  W38   

7  IO_L54P_7  W35   

7  IO_L54N_7  W36   

7  IO_L53P_7  W33   

7  IO_L53N_7  W34   

7  IO_L52P_7  V41   

7  IO_L52N_7/VREF_7  V42   

7  IO_L51P_7  V38   

7  IO_L51N_7  V39   

7  IO_L50P_7  V31   

7  IO_L50N_7  U32   

7  IO_L49P_7  V35   

7  IO_L49N_7  V36   

7  IO_L48P_7  V32   

7  IO_L48N_7  V33   

7  IO_L47P_7  U31   

7  IO_L47N_7  T31   

7  IO_L46P_7  U41   

7  IO_L46N_7/VREF_7  U42   

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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