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Applications of Embedded - FPGAs
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Operating Temperature -40°C ~ 100°C (T))
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Product Not Recommended For New Designs

Virtex-ll Pro and Virtex-ll Pro X Platform FPGAs: Introduction and Overview

Programmable Receiver Equalization

Internal AC Coupling

On-Chip 50Q2 Termination

- Eliminates the need for external termination
resistors

Pre- and Post-Driver Serial and Parallel TX-to-RX

Internal Loopback Modes for Testing Operability
Programmable Comma Detection

- Allows for any protocol

- Allows for detection of any 10-bit character
8B/10B and 64B/66B Encoding Blocks

RocketlO Transceiver Features (All Except XC2VPX20 and XC2VPX70)

Full-Duplex Serial Transceiver (SERDES) Capable of
Baud Rates from 600 Mb/s to 3.125 Gb/s

100 Gb/s Duplex Data Rate (20 Channels)

Monolithic Clock Synthesis and Clock Recovery (CDR)
Fibre Channel, 10G Fibre Channel, Gigabit Ethernet,
10 Gb Attachment Unit Interface (XAUI), and
Infiniband-Compliant Transceivers

8-, 16-, or 32-bit Selectable Internal FPGA Interface
8B/10B Encoder and Decoder (optional)

50Q /75Q on-chip Selectable Transmit and Receive
Terminations

Programmable Comma Detection

Channel Bonding Support (from 2 to 20 Channels)
Rate Matching via Insertion/Deletion Characters
Four Levels of Selectable Pre-Emphasis

Five Levels of Output Differential Voltage
Per-Channel Internal Loopback Modes

2.5V Transceiver Supply Voltage

PowerPC RISC Processor Block Features (All Except XC2VP2)

Embedded 300+ MHz Harvard Architecture Block
Low Power Consumption: 0.9 mW/MHz
Five-Stage Data Path Pipeline

Hardware Multiply/Divide Unit

Thirty-Two 32-bit General Purpose Registers

16 KB Two-Way Set-Associative Instruction Cache
16 KB Two-Way Set-Associative Data Cache

Memory Management Unit (MMU)

- 64-entry unified Translation Look-aside Buffers (TLB)
- Variable page sizes (1 KB to 16 MB)

Dedicated On-Chip Memory (OCM) Interface

Supports IBM CoreConnect™ Bus Architecture

Debug and Trace Support

Timer Facilities

Virtex-ll Pro Platform FPGA Technology (All Devices)

SelectRAM+ Memory Hierarchy

- Up to 8 Mb of True Dual-Port RAM in 18 Kb block
SelectRAM+ resources

- Upto 1,378 Kb of distributed SelectRAM+
resources

- High-performance interfaces to external memory

Arithmetic Functions

- Dedicated 18-bit x 18-bit multiplier blocks

- Fast look-ahead carry logic chains

Flexible Logic Resources

- Upto 88,192 internal registers/latches with Clock
Enable

- Up to 88,192 look-up tables (LUTs) or cascadable
variable (1 to 16 bits) shift registers

- Wide multiplexers and wide-input function support

- Horizontal cascade chain and Sum-of-Products
support

- Internal 3-state busing

High-Performance Clock Management Circuitry

- Up to twelve Digital Clock Manager (DCM) modules

Precise clock de-skew

1. Refer to XAPP653 for more information.

Flexible frequency synthesis
High-resolution phase shifting

- 16 global clock multiplexer buffers in all parts
Active Interconnect Technology
- Fourth-generation segmented routing structure
- Fast, predictable routing delay, independent of
fanout
- Deep sub-micron noise immunity benefits
SelectlO™-Ultra Technology
- Upto 1,164 user I/Os
- Twenty-two single-ended standards and
ten differential standards
- Programmable LVCMOS sink/source current (2 mA
to 24 mA) per I/O
- XCITE Digitally Controlled Impedance (DCI) I/O
- PCI/PCI-X support (1)

- Differential signaling
840 Mb/s Low-Voltage Differential Signaling I/O
(LVDS) with current mode drivers
On-chip differential termination
Bus LVDS I/0
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Virtex-ll Pro and Virtex-ll Pro X Platform FPGAs: Introduction and Overview

e HSTL (1.5V and 1.8V, Class |, Il, lll, and 1V)
e SSTL (1.8V and 2.5V, Class | and Il)

The DCI I/O feature automatically provides on-chip termina-
tion for each single-ended 1/O standard.

The 10B elements also support the following differential sig-
naling I/O standards:

e LVDS and Extended LVDS (2.5V)
e BLVDS (Bus LVDS)

e ULVDS

e LDT

e LVPECL (2.5V)

Two adjacent pads are used for each differential pair. Two or
four IOBs connect to one switch matrix to access the routing
resources. On-chip differential termination is available for
LVDS, LVDS Extended, ULVDS, and LDT standards.

Configurable Logic Blocks (CLBs)

CLB resources include four slices and two 3-state buffers.
Each slice is equivalent and contains:

e Two function generators (F & G)

* Two storage elements

e Arithmetic logic gates

e Large multiplexers

¢ Wide function capability

* Fast carry look-ahead chain

* Horizontal cascade chain (OR gate)

The function generators F & G are configurable as 4-input
look-up tables (LUTs), as 16-bit shift registers, or as 16-bit
distributed SelectRAM+ memory.

In addition, the two storage elements are either
edge-triggered D-type flip-flops or level-sensitive latches.

Each CLB has internal fast interconnect and connects to a
switch matrix to access general routing resources.

Block SelectRAM+ Memory

The block SelectRAM+ memory resources are 18 Kb of
True Dual-Port RAM, programmable from 16K x 1 bit to
512 x 36 bit, in various depth and width configurations.
Each port is totally synchronous and independent, offering
three "read-during-write" modes. Block SelectRAM+ mem-
ory is cascadable to implement large embedded storage
blocks. Supported memory configurations for dual-port and
single-port modes are shown in Table 2.

Table 2: Dual-Port and Single-Port Configurations

16K x 1 bit 4K x 4 bits 1K x 18 bits
8K x 2 bits 2K x 9 bits 512 x 36 bits
18 X 18 Bit Multipliers

A multiplier block is associated with each SelectRAM+
memory block. The multiplier block is a dedicated
18 x 18-bit 2s complement signed multiplier, and is opti-

mized for operations based on the block SelectRAM+ con-
tent on one port. The 18 x 18 multiplier can be used
independently of the block SelectRAM+ resource.
Read/multiply/accumulate operations and DSP filter struc-
tures are extremely efficient.

Both the SelectRAM+ memory and the multiplier resource
are connected to four switch matrices to access the general
routing resources.

Global Clocking

The DCM and global clock multiplexer buffers provide a
complete solution for designing high-speed clock schemes.

Up to twelve DCM blocks are available. To generate
deskewed internal or external clocks, each DCM can be
used to eliminate clock distribution delay. The DCM also
provides 90-, 180-, and 270-degree phase-shifted versions
of its output clocks. Fine-grained phase shifting offers
high-resolution phase adjustments in increments of /554 of
the clock period. Very flexible frequency synthesis provides
a clock output frequency equal to a fractional or integer mul-
tiple of the input clock frequency. For exact timing parame-
ters, see Virtex-Il Pro and Virtex-ll Pro X Platform FPGAs:
DC and Switching Characteristics.

Virtex-1l Pro devices have 16 global clock MUX buffers, with
up to eight clock nets per quadrant. Each clock MUX buffer
can select one of the two clock inputs and switch glitch-free
from one clock to the other. Each DCM can send up to four
of its clock outputs to global clock buffers on the same edge.
Any global clock pin can drive any DCM on the same edge.

Routing Resources

The I0B, CLB, block SelectRAM+, multiplier, and DCM ele-
ments all use the same interconnect scheme and the same
access to the global routing matrix. Timing models are
shared, greatly improving the predictability of the perfor-
mance of high-speed designs.

There are a total of 16 global clock lines, with eight available
per quadrant. In addition, 24 vertical and horizontal long
lines per row or column, as well as massive secondary and
local routing resources, provide fast interconnect.
Virtex-1l Pro buffered interconnects are relatively unaffected
by net fanout, and the interconnect layout is designed to
minimize crosstalk.

Horizontal and vertical routing resources for each row or
column include:

e 24]onglines

¢ 120 hex lines

* 40 double lines

e 16 direct connect lines (total in all four directions)
Boundary Scan

Boundary-scan instructions and associated data registers
support a standard methodology for accessing and config-
uring Virtex-1l Pro devices, complying with IEEE standards
1149.1 and 1532. A system mode and a test mode are
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Virtex-ll Pro and Virtex-ll Pro X Platform FPGAs:
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Virtex-1l Pro(1) Array Functional Description

RocketlO or RocketlO X
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Figure 1: Virtex-ll Pro Generic Architecture Overview

DS083-1_01_050304

This module describes the following Virtex™-Il Pro func-
tional components, as shown in Figure 1:

e Embedded RocketlO™ (up to 3.125 Gb/s) or
RocketlO X (up to 6.25 Gb/s) Multi-Gigabit
Transceivers (MGTSs)

e Processor blocks with embedded IBM PowerPC™ 405
RISC CPU core (PPC405) and integration circuitry.

e FPGA fabric based on Virtex-Il architecture.

Virtex-Il Pro User Guides

Virtex-1l Pro User Guides cover theory of operation in more
detail, and include implementation details, primitives and
attributes, command/instruction sets, and many HDL code
examples where appropriate. All parameter specifications
are given only in Module 3 of this Data Sheet.

These User Guides are available:

¢ For detailed descriptions of PPC405 embedded core
programming models and internal core operations, see
PowerPC Processor Reference Guide and PowerPC
405 Processor Block Reference Guide.

*  For detailed RocketlO transceiver digital/analog design
considerations, see RocketlO Transceiver User Guide.

* For detailed RocketlO X transceiver digital/analog
design considerations, see RocketlO X Transceiver
User Guide,

¢ For detailed descriptions of the FPGA fabric (CLB, IOB,
DCM, etc.), see Virtex-ll Pro Platform FPGA User
Guide.

All of the documents above, as well as a complete listing
and description of Xilinx-developed Intellectual Property
cores for Virtex-Il Pro, are available on the Xilinx website.

Contents of This Module

e Functional Description: RocketlO X Multi-Gigabit
Transceiver (MGT)

e Functional Description: RocketlO Multi-Gigabit
Transceiver (MGT)

e Functional Description: Processor Block

¢ Functional Description: Embedded PowerPC 405 Core

e Functional Description: FPGA

¢ Revision History

Virtex-ll Pro Compared to Virtex-ll Devices

Virtex-ll Pro devices are built on the Virtex-ll FPGA archi-
tecture. Most FPGA features are identical to Virtex-ll
devices. Major differences are described below:

* The Virtex-Il Pro FPGA family is the first to incorporate
embedded PPC405 and RocketlO/RocketlO X cores.

*  Vgeaux the auxiliary supply voltage, is 2.5V instead of
3.3V as for Virtex-ll devices. Advanced processing at
0.13 um has resulted in a smaller die, faster speed,
and lower power consumption.

e Virtex-ll Pro devices are neither bitstream-compatible nor
pin-compatible with Virtex-1l devices. However, Virtex-II
designs can be compiled into Virtex-Il Pro devices.

¢ On-chip input LVDS differential termination is available.

e SSTL3, AGP-2X/AGP, LVPECL_33, LVDS_33, and
LVDSEXT_33 standards are not supported.

¢ The open-drain output pin TDO does not have an
internal pull-up resistor.

1. Unless otherwise noted, "Virtex-Il Pro" refers to members of the Virtex-Il Pro and/or Virtex-Il Pro X families.

© 2000-2011 Xilinx, Inc. All rights reserved. XILINX, the Xilinx logo, the Brand Window, and other designated brands included herein are trademarks of Xilinx, Inc. PowerPC is
a trademark of IBM Corp. and is used under license. All other trademarks are the property of their respective owners.
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Virtex-ll Pro and Virtex-Il Pro X Platform FPGAs: Functional Description

BUFGMUX

DS083-2_63_121701

Figure 60: Virtex-ll Pro BUFGMUX Function

If the presently selected clock is Low while S changes, or if
it goes Low after S has changed, the output is kept Low until
the other ("to-be-selected") clock has made a transition
from High to Low. At that instant, the new clock starts driv-
ing the output.

The two clock inputs can be asynchronous with regard to
each other, and the S input can change at any time, except
for a short setup time prior to the rising edge of the presently
selected clock (10 or 11). Violating this setup time require-
ment can result in an undefined runt pulse output.

All Virtex-ll Pro devices have 16 global clock multiplexer
buffers.

Figure 61 shows a switchover from 10 to I1.

Wait for Low
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DS083-2_46_020604
Figure 61: Clock Multiplexer Waveform Diagram

e The current clock is CLKO.

* Sis activated High.

* If CLKO is currently High, the multiplexer waits for CLKO
to go Low.

e Once CLKO is Low, the multiplexer output stays Low
until CLK1 transitions High to Low.

e When CLK1 transitions from High to Low, the output
switches to CLK1.

* No glitches or short pulses can appear on the output.

Local Clocking

In addition to global clocks, there are local clock resources
in the Virtex-ll Pro devices. There are more than 72 local
clocks in the Virtex-Il Pro family. These resources can be
used for many different applications, including but not lim-
ited to memory interfaces. For example, even using only the

left and right I/O banks, Virtex-1l Pro FPGAs can support up
to 50 local clocks for DDR SDRAM. These interfaces can
operate beyond 200 MHz on Virtex-Il Pro devices.

Digital Clock Manager (DCM)

The Virtex-1l Pro DCM offers a wide range of powerful clock
management features.

¢ Clock De-skew: The DCM generates new system
clocks (either internally or externally to the FPGA),
which are phase-aligned to the input clock, thus
eliminating clock distribution delays.

* Frequency Synthesis: The DCM generates a wide
range of output clock frequencies, performing very
flexible clock multiplication and division.

¢ Phase Shifting: The DCM provides both coarse phase
shifting and fine-grained phase shifting with dynamic
phase shift control.

The DCM utilizes fully digital delay lines allowing robust
high-precision control of clock phase and frequency. It also
utilizes fully digital feedback systems, operating dynamically
to compensate for temperature and voltage variations dur-
ing operation.

Up to four of the nine DCM clock outputs can drive inputs to
global clock buffers or global clock multiplexer buffers simul-
taneously (see Figure 62). All DCM clock outputs can simul-
taneously drive general routing resources, including routes
to output buffers.

DCM

— CLKIN CLKO [—
—|CLKFB CLK9O [—
CLK180 [—
—_wRsT CLK270 [—
CLK2X [—
CLK2X180 [—
----=IDSSEN CLKDV ——
----»PSINCDEC CLKFX —
----=|PSEN CLKFX180 [—

— PSCLK
LOCKED f---»
STATUS[7:0] |---»
——clock signal PSDONE |---»

-~~~ control Signal DS031_67_112900

Figure 62: Digital Clock Manager

The DCM can be configured to delay the completion of the
Virtex-ll Pro configuration process until after the DCM has
achieved lock. This guarantees that the chip does not begin
operating until after the system clocks generated by the
DCM have stabilized.
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& XILINX® Virtex-ll Pro and Virtex-ll Pro X Platform FPGAs: DC and Switching Characteristics
Table 3: DC Characteristics Over Recommended Operating Conditions
Virtex-ll Pro X Virtex-Il Pro
Symbol Description Min | Typ Max Min | Typ Max Units
Data retention Vg Nt VOltage
VDRINT (below which configuration data might be lost) 1.25 1.25 v
Data retention Vgcayyx voltage
Vorl (below which configuration data might be lost) 2.0 20 v
IRer VRer current per pin 10 10 pA
I Input or output leakage current per pin (sample-tested) 10 10 pA
CiN Input capacitance (sample-tested) 10 10 pF
Pad pull-up (when selected) @ V;, =0V, Vggo = 2.5V
IrPU (sample tested) 150 150 HA
Pad pull-down (when selected) @ V;, = 2.5V
IrPD (sample-tested) 150 150 HA
lgarr™ Battery supply current Note (2) Note (2) nA
lccauxTx Operating AVCCAUXTX supply current 115 60 105 mA
lccAUXRX Operating AVCCAUXRX supply current 85 35 75 mA
Operating Ittyx supply current when transmitter is 55 30 mA
AC-coupled
T o ing | I h itter i
perating lt1x supply current when transmitter is NA | NA N/A 15 mA
DC-coupled
Operating ltrx supply current when receiver is AC-coupled 15 0 mA
ITRX
Operating ltrx supply current when receiver is DC-coupled | N/A | N/A N/A 15
s ™ mW/
Pcpu Power dissipation of PowerPC ™ 405 processor block 0.9 0.9 MHz
Power dissipation of MGT @ 1.25 Gb/s per channel N/A | N/A N/A 230 mwW
Power dissipation of MGT @ 2.5 Gb/s per channel 290 310 mwW
Prxtx® | Power dissipation of MGT @ 3.125 Gb/s per channel 310 350 mw
Power dissipation of MGT @ 4.25 Gb/s per channel 450 N/A | N/A N/A mwW
Power dissipation of MGT @ 6.25 Gb/s per channel 525 N/A | N/A N/A mwW
Notes:

1. Characterized, not tested.
2. Battery supply current (Igat7):

Device Device
Unpowered Powered Units
25°C: <50 <10 nA
85°C: N/A <10 nA

3. Total dissipation of fully operational PMA and PCS combined. This power is the average power supply dissipation per MGT. The
averaging was done by simultaneously turning on all eight transceivers and dividing the total power supply dissipation by eight.
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x XILINX® Virtex-ll Pro and Virtex-ll Pro X Platform FPGAs: Pinout Information
Table 6: FG456/FGG456 — XC2VP2, XC2VP4, and XC2VP7
No Connects
Bank Pin Description Pin Number XC2vP2 XC2VP4 XC2vP7
N/A GND L11
N/A GND L10
N/A GND K9
N/A GND K14
N/A GND K13
N/A GND K12
N/A GND K11
N/A GND K10
N/A GND J9
N/A GND J14
N/A GND J13
N/A GND J12
N/A GND J11
N/A GND J10
N/A GND E5
N/A GND E18
N/A GND D4
N/A GND D19
N/A GND C3
N/A GND C20
N/A GND AB22
N/A GND AB12
N/A GND AB1
N/A GND A22
N/A GND A1
N/A GND A1
Notes:
1. See Table 4 for an explanation of the signals available on this pin.
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& XILINX® Virtex-ll Pro and Virtex-Il Pro X Platform FPGAs: Pinout Information
Table 8: FF672 — XC2VP2, XC2VP4, and XC2VP7
Pin No Connects
Bank Pin Description Number XC2VP2 XC2VP4 XC2VP7
3 IO_L90N_3 P2
3 I0_L90P_3 P3
3 IO_L89N_3 P4
3 I0_L89P_3 P5
3 IO_L88N_3 P6
3 I0_L88P_3 P7
3 IO_L87N_3/VREF_3 R1
3 10_L87P_3 R2
3 IO_L86N_3 R3
3 10_L86P_3 R4
3 I0_L85N_3 R5
3 I0_L85P_3 R6
3 IO_L60N_3 P8 NC
3 I0_L60P_3 R8 NC
3 IO_L59N_3 T1 NC
3 I0_L59P_3 T2 NC
3 IO_L58N_3 T3 NC
3 I0_L58P_3 T4 NC
3 IO_L57N_3/VREF_3 T5 NC
3 I0_L57P_3 T6 NC
3 I0_L56N_3 R7 NC
3 I0_L56P_3 T7 NC
3 I0_L55N_3 T8 NC
3 I0_L55P_3 u7 NC
3 I0_L54N_3 U1 NC
3 I0_L54P_3 Al NC
3 I0_L53N_3 us NC
3 I0_L53P_3 U4 NC
3 I0_L52N_3 us NC
3 I0_L52P_3 U6 NC
3 IO_L51N_3/VREF_3 V2 NC
3 I0_L51P_3 V3 NC
3 IO_L50N_3 V4 NC
3 I0_L50P_3 V5 NC
3 I0_L49N_3 V6 NC
3 I0_L49P_3 V7 NC
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& XILINX® Virtex-ll Pro and Virtex-ll Pro X Platform FPGAs: Pinout Information
Table 10: FF1152 — XC2VP20, XC2VP30, XC2VP40, and XC2VP50
Pin No Connects
Bank Pin Description Number XC2VP20 XC2VP30 XC2VP40 XC2VP50

6 IO_L34P_6 AE30

6 I0_L34N_6 AE31

6 IO_L35P_6 AD27

6 IO_L35N_6 AD28

6 IO_L36P_6 AF33

6 IO_L36N_6 AE33

6 IO_L37P_6 AD29

6 I0O_L37N_6 AD30

6 IO_L38P_6 AB25

6 I0O_L38N_6 AB26

6 IO_L39P_6 AD31

6 IO_L39N_6/VREF_6 AD32

6 IO_L40P_6 AC28

6 IO_L40N_6 AC29

6 I0_L41P_6 AB27

6 IO_L41N_6 AB28

6 I0_L42P_6 AE34

6 I0_L42N_6 AD34

6 IO_L43P_6 AC31

6 IO_L43N_6 AC32

6 I0_L44P_6 AA25

6 I0_L44N_6 AA26

6 IO_L45P_6 AD33

6 IO_L45N_6/VREF_6 AC33

6 IO_L46P_6 AB29

6 IO_L46N_6 AB30

6 IO_L47P_6 AA27

6 I0_L47N_6 AA28

6 IO_L48P_6 AB31

6 I0_L48N_6 AB32

6 IO_L49P_6 AA29

6 I0O_L49N_6 AA30

6 IO_L50P_6 Y25

6 IO_L50N_6 Y26

6 IO_L51P_6 AC34

6 IO_L51N_6/VREF_6 AB34

6 IO_L52P_6 AA31

6 I0O_L52N_6 AA32
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& XILINX® Virtex-ll Pro and Virtex-ll Pro X Platform FPGAs: Pinout Information
Table 10: FF1152 — XC2VP20, XC2VP30, XC2VP40, and XC2VP50
Pin No Connects
Bank Pin Description Number XC2VP20 XC2VP30 XC2VP40 XC2VP50
7 VCCO_7 T23
7 VCCO_7 u23
N/A CCLK AE9
N/A PROG_B J26
N/A DONE AE10
N/A MO AF26
N/A M1 AE26
N/A M2 AE25
N/A TCK J9
N/A TDI H28
N/A TDO H7
N/A T™MS K10
N/A PWRDWN_B AF9
N/A HSWAP_EN K25
N/A RSVD G8
N/A VBATT K9
N/A DXP K26
N/A DXN G27
N/A AVCCAUXTX2 B32 NC NC
N/A VTTXPAD2 B33 NC NC
N/A TXNPAD2 A33 NC NC
N/A TXPPAD2 A32 NC NC
N/A GNDA2 C30 NC NC
N/A RXPPAD2 A31 NC NC
N/A RXNPAD2 A30 NC NC
N/A VTRXPAD2 B31 NC NC
N/A AVCCAUXRX2 B30 NC NC
N/A AVCCAUXTX4 B28
N/A VTTXPAD4 B29
N/A TXNPAD4 A29
N/A TXPPAD4 A28
N/A GNDA4 Cc27
N/A RXPPAD4 A27
N/A RXNPAD4 A26
N/A VTRXPAD4 B27
N/A AVCCAUXRX4 B26
N/A AVCCAUXTX5 B24 NC NC NC
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x XILINX® Virtex-ll Pro and Virtex-ll Pro X Platform FPGAs: Pinout Information

FF1148 Flip-Chip Fine-Pitch BGA Package

As shown in Table 11, XC2VP40 and XC2VP50 Virtex-1l Pro devices are available in the FF1148 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 FF1148 Flip-Chip Fine-Pitch BGA Package Specifications (1.00mm pitch).

Table 11: FF1148 — XC2VP40 and XC2VP50

No Connects
Bank Pin Description Pin Number XC2VP40 XC2VP50

0 I0_LOTN_0/VRP_0 E25
0 I0_LO1P_O/VRN_O F25
0 I0O_LO02N_0 J24
0 I0_L02P_0 K24
0 IO_LO3N_O C25
0 IO_LO3P_O/VREF_O D25
0 I0_L05_0/No_Pair G25
0 IO_LO6N_O A25
0 I0_LO6P_0 B25
0 IO_LO7N_O G24
0 I0_LO7P_0 G23
0 IO_LO8N_O H23
0 I0_LO8P_O H22
0 IO_LO9N_O E24
0 IO_LO09P_O/VREF_O F24
0 IO_L19N_O Cc24
0 I0_L19P_0 C23
0 IO_L20N_0O J23
0 10_L20P_0 K23
0 IO_L21N_0O A24
0 I0_L21P_0 B24
0 IO_L25N_0 E23
0 10_L25P_0 F23
0 I0O_L26N_0 K22
0 10_L26P_0 L22
0 IO_L27N_0 D23
0 I0_L27P_0/VREF_0 D22
0 IO_L37N_0 A23
0 I0_L37P_0 B23
0 IO_L38N_0 J21

0 I0_L38P_0 J20
0 IO_L39N_0 F22
0 I0_L39P_0 G22
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Product Not Recommended For New Designs

& XILINX® Virtex-ll Pro and Virtex-ll Pro X Platform FPGAs: Pinout Information
Table 12: FF1517 — XC2VP50 and XC2VP70
Pin No Connects
Bank Pin Description Number XC2VP50 XC2VP70

3 IO_L90P_3 AA8
3 I0_L89N_3 Y11
3 IO_L89P_3 Y12
3 I0_L88N_3 AA5
3 IO_L88P_3 AAB
3 IO_L87N_3/VREF_3 AA3
3 I0_L87P_3 AA4
3 I0_L86N_3 Y13
3 IO_L86P_3 AA13
3 I0_L85N_3 AB7
3 IO_L85P_3 AB8
3 IO_L60N_3 AB5
3 IO_L60P_3 AB6
3 I0_L59N_3 AA9
3 IO_L59P_3 AA10
3 I0_L58N_3 AB3
3 IO_L58P_3 AB4
3 IO_L57N_3/VREF_3 AB1
3 IO_L57P_3 AB2
3 I0_L56N_3 AA11
3 I0_L56P_3 AA12
3 IO_L55N_3 AC5
3 IO_L55P_3 AC6
3 I0_L54N_3 AC1
3 I0_L54P_3 AC2
3 IO_L53N_3 AB9
3 IO_L53P_3 AB10
3 IO_L52N_3 AC8
3 IO_L52P_3 AD8
3 IO_L51N_3/VREF_3 AC4
3 I0_L51P_3 AD4
3 IO_L50N_3 AB11
3 IO_L50P_3 AB12
3 I0_L49N_3 AD6
3 I0_L49P_3 AD7
3 I0_L48N_3 AD2
3 IO_L48P_3 AD3
3 I0_L47N_3 AC9
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Product Not Recommended For New Designs

& XILINX® Virtex-ll Pro and Virtex-Il Pro X Platform FPGAs: Pinout Information
Table 12: FF1517 — XC2VP50 and XC2VP70
Pin No Connects
Bank Pin Description Number XC2VP50 XC2VP70
6 IO_LO4P_6 AR33
6 I0_LO4N_6 AP33
6 IO_LO5P_6 AM32
6 IO_LO5N_6 AL31
6 IO_LO6P_6 AT34
6 IO_LO6N_6 AR34
6 IO_L73P_6 AU35 NC
6 IO_L73N_6 AT35 NC
6 IO_L75P_6 AT38 NC
6 IO_L75N_6/VREF_6 AT39 NC
6 IO_L76P_6 AR37 NC
6 IO_L76N_6 AR38 NC
6 IO_L78P_6 AP38 NC
6 IO_L78N_6 AP39 NC
6 IO_L79P_6 AP36 NC
6 IO_L79N_6 AP37 NC
6 IO_L81P_6 AP35 NC
6 IO_L81N_6/VREF_6 AN35 NC
6 IO_L82P_6 AN38 NC
6 I0_L82N_6 AN39 NC
6 IO_L84P_6 AN36 NC
6 I0_L84N_6 AN37 NC
6 IO_LO7P_6 AN33
6 IO_LO7N_6 AN34
6 IO_LO8P_6 AK31
6 IO_LO8N_6 AK32
6 IO_LO9P_6 AM37
6 IO_LO9N_6/VREF_6 AM38
6 IO_L10P_6 AM36
6 IO_L10N_6 AL35
6 IO_L11P_6 AJ31
6 IO_L11N_6 AH30
6 IO_L12P_6 AM33
6 IO_L12N_6 AM34
6 IO_L13P_6 AL38
6 IO_L13N_6 AL39
6 IO_L14P_6 AH29
6 IO_L14N_6 AG29
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Product Not Recommended For New Designs

x XILINX® Virtex-ll Pro and Virtex-ll Pro X Platform FPGAs: Pinout Information
Table 12: FF1517 — XC2VP50 and XC2VP70
Pin No Connects
Bank Pin Description Number XC2VP50 XC2VP70

7 VCCO_7 P27
7 VCCO_7 W26
7 VCCO_7 V26
7 VCCO_7 u26
7 VCCO_7 T26
7 VCCO_7 R26
6 VCCO_6 AR39
6 VCCO_6 AC37
6 VCCO_6 AR36
6 VCCO_6 AL36
6 VCCO_6 AG36
6 VCCO_6 AC33
6 VCCO_6 AP32
6 VCCO_6 AL32
6 VCCO_6 AG32
6 VCCO_6 AC29
6 VCCO_6 AG28
6 VCCO_6 AF27
6 VCCO_6 AE26
6 VCCO_6 AD26
6 VCCO_6 AC26
6 VCCO_6 AB26
6 VCCO_6 AA26
6 VCCO_6 Y26
5 VCCO_5 AP27
5 VCCO_5 AK27
5 VCCO_5 AG26
5 VCCO_5 AG25
5 VCCO_5 AF25
5 VCCO_5 AG24
5 VCCO_5 AF24
5 VCCO_5 AP23
5 VCCO_5 AK23
5 VCCO_5 AF23
5 VCCO_5 AF22
5 VCCO_5 AF21
4 VCCO_4 AF19
4 VCCO_4 AF18
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Product Not Recommended For New Designs

Virtex-ll Pro and Virtex-Il Pro X Platform FPGAs: Pinout Information

Table 13: FF1704 — XC2VP70, XC2VPX70, and XC2VP100

Pin Description

No Connects

XC2VPX70 XC2VP70,
Bank Virtex-Il Pro Devices (if Different) Pin Number XC2VPX70 XC2vVP100
1 10_L48N_1 J17
1 IO_L48P_1 H17
1 I0_L47N_1 K17
1 IO_L47P_1 L17
1 10_L46N_1 M17
1 I0O_L46P_1 M18
1 IO_L45N_1/VREF_1 F16
1 IO_L45P_1 E16
1 10_L44N_1 G16
1 I0_L44P_1 H16
1 I0_L43N_1 K16
1 IO_L43P_1 J16
1 10_L39N_1 M16
1 IO_L39P_1 L16
1 I0_L38N_1 C15
1 IO_L38P_1 C14
1 10_L37N_1 F15
1 IO_L37P_1 E15
1 IO_L87N_1/VREF_1 J15 NC
1 IO_L87P_1 H15 NC
1 10_L86N_1 K15 NC
1 IO_L86P_1 L15 NC
1 I0_L85N_1 E14 NC
1 IO_L85P_1 D14 NC
1 10_L84N_1 G14 NC
1 I0_L84P_1 F14 NC
1 I0_L83_1/No_Pair H14 NC
1 I0_L78N_1 L14 NC
1 IO_L78P_1 K14 NC
1 IO_L36N_1/VREF_1 M14
1 IO_L36P_1 M15
1 I0_L35N_1 C13
1 IO_L35P_1 D13
1 10_L34N_1 F13
1 I0_L34P_1 E13
1 I0_L30N_1 H13
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Product Not Recommended For New Designs

Virtex-ll Pro and Virtex-Il Pro X Platform FPGAs: Pinout Information

Table 13: FF1704 — XC2VP70, XC2VPX70, and XC2VP100

Pin Description

No Connects

XC2VPX70 XC2VP70,
Bank Virtex-Il Pro Devices (if Different) Pin Number XC2VPX70 XC2VvP100

2 IO_LO2P_2 D7
2 IO_LO3N_2 E6
2 IO_LO3P_2 D6
2 IO_LO04N_2/VREF_2 G6
2 IO_L04P_2 F7
2 IO_LO5N_2 D3
2 IO_LO5P_2 E3
2 I0_LO6N_2 D1

2 IO_LO6P_2 D2
2 IO_L73N_2 E1

2 IO_L73P_2 E2
2 I0_L74N_2 F4
2 IO_L74P_2 F3
2 IO_L75N_2 F1

2 IO_L75P_2 F2
2 IO_L76N_2/VREF_2 G3
2 IO_L76P_2 G4
2 IO_L77N_2 G2
2 IO_L77P_2 G1

2 I0_L78N_2 G5
2 IO_L78P_2 H6
2 IO_L79N_2 H4
2 IO_L79P_2 H5
2 I0_L80ON_2 H3
2 IO_L80P_2 H2
2 IO_L81N_2 H7
2 IO_L81P_2 J8

2 IO_L82N_2/VREF_2 J6

2 I0_L82P_2 J7

2 I0O_L83N_2 J5

2 IO_L83P_2 J4

2 I0_L84N_2 J1

2 I0_L84P_2 J2

2 I0O_LO7N_2 K9
2 IO_LO7P_2 L10
2 I0_LO8N_2 K6
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Product Not Recommended For New Designs

Virtex-ll Pro and Virtex-Il Pro X Platform FPGAs: Pinout Information

Table 13: FF1704 — XC2VP70, XC2VPX70, and XC2VP100

Pin Description

No Connects

XC2VPX70 XC2VP70,
Bank Virtex-Il Pro Devices (if Different) Pin Number XC2VPX70 XC2VvP100
N/A TXPPAD11 A4
N/A GNDA11 C4
N/A RXPPAD11 A3
N/A RXNPAD11 A2
N/A VTRXPAD11 B3
N/A AVCCAUXRX11 B2
N/A AVCCAUXRX14 BA2
N/A VTRXPAD14 BA3
N/A RXNPAD14 BB2
N/A RXPPAD14 BB3
N/A GNDA14 AY4
N/A TXPPAD14 BB4
N/A TXNPAD14 BB5
N/A VTTXPAD14 BA5
N/A AVCCAUXTX14 BA4
N/A AVCCAUXRX15 BA6
N/A VTRXPAD15 BA7
N/A RXNPAD15 BB6
N/A RXPPAD15 BB7
N/A GNDA15 AY8
N/A TXPPAD15 BB8
N/A TXNPAD15 BB9
N/A VTTXPAD15 BA9
N/A AVCCAUXTX15 BA8
N/A AVCCAUXRX16 BA10
N/A VTRXPAD16 BA11
N/A RXNPAD16 BB10
N/A RXPPAD16 BB11
N/A GNDA16 AY12
N/A TXPPAD16 BB12
N/A TXNPAD16 BB13
N/A VTTXPAD16 BA13
N/A AVCCAUXTX16 BA12
N/A AVCCAUXRX17 BA14
N/A VTRXPAD17 BA15
N/A RXNPAD17 BB14
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Product Not Recommended For New Designs
Virtex-ll Pro and Virtex-Il Pro X Platform FPGAs: Pinout Information

Table 14: FF1696 — XC2VP100

No Connects

Bank Pin Description Pin Number XC2VP100
3 I0_LO6N_3 BA8
3 I0_LO6P_3 BB8
3 IO_LO5N_3 AWS
3 I0_LO5P_3 AW9
3 I0_LO4N_3 BA7
3 I0_L0O4P_3 BB7
3 IO_LO3N_3/VREF_3 BA6
3 I0_LO3P_3 BB6
3 I0_LO02N_3 AY9
3 I0_LO2P_3 BA9
3 IO_LO1N_3/VRP_3 BA4
3 IO_LO1P_3/VRN_3 BB4
4 IO_LO1N_4/BUSY/DOUT( AL11
4 IO_LO1P_4/INIT_B AL12
4 |O_LO2N_4/DO/DIN() AV10
4 I0_L02P_4/D1 AU10
4 IO_LO3N_4/D2 AN11
4 IO_LO3P_4/D3 AM11
4 I0_L05_4/No_Pair AT10
4 IO_LO6N_4/VRP_4 AY11
4 IO_LO6P_4/VRN_4 AY10
4 I0O_LO7N_4 BB10
4 IO_LO07P_4/VREF_4 BA10
4 I0_LO8N_4 AU11
4 I0_LO8P_4 AT11
4 IO_LO9N_4 AR11
4 IO_LO9P_4/VREF_4 AP11
4 I0_L19N_4 AW11
4 IO_L19P_4 AV11
4 IO_L20N_4 BB11
4 I0_L20P_4 BA11
4 I0_L21N_4 AN12
4 I0_L21P_4 AM12
4 IO_L25N_4 AR13
4 I0_L25P_4 AT12
4 I0_L26N_4 AV12
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Product Not Recommended For New Designs

Virtex-ll Pro and Virtex-Il Pro X Platform FPGAs: Pinout Information

Table 14: FF1696 — XC2VP100

No Connects

Bank Pin Description Pin Number XC2vP100
6 I0_L52P_6 AF40
6 I0_L52N_6 AF41
6 I0_L53P_6 AC36
6 I0_L53N_6 AC37
6 I0_L54P_6 AE41
6 I0_L54N_6 AE42
6 IO_L55P_6 AE40
6 I0_L55N_6 AD40
6 I0_L56P_6 AC31
6 IO_L56N_6 AC32
6 IO_L57P_6 AE38
6 IO_L57N_6/VREF_6 AE39
6 I0_L58P_6 ADA41
6 IO_L58N_6 AD42
6 IO_L59P_6 AB35
6 I0_L59N_6 AB36
6 IO_L60P_6 AD37
6 IO_L60N_6 AD38
6 I0_L85P_6 AC40
6 I0_L85N_6 AC41
6 I0_L86P_6 AB33
6 I0O_L86N_6 AB34
6 I0_L87P_6 AC39
6 IO_L87N_6/VREF_6 AB39
6 I0_L88P_6 AB40
6 I0O_L88N_6 AB41
6 I0_L89P_6 AB31
6 I0_L89N_6 AB32
6 I0_L90P_6 AB37
6 IO_L9ON_6 AB38
7 10_L90P_7 AA40
7 IO_L9ON_7 AA41
7 I0_L89P_7 AA35
7 IO_L89N_7 AA36
7 10_L88P_7 Y39
7 IO_L88N_7/VREF_7 AA39
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Product Not Recommended For New Designs

& XILINX® Virtex-ll Pro and Virtex-Il Pro X Platform FPGAs: Pinout Information
Table 14: FF1696 — XC2VP100
No Connects
Bank Pin Description Pin Number XC2vP100

N/A M2 AM33
N/A TCK K10
N/A TDI M32
N/A TDO M11
N/A T™MS L10
N/A PWRDWN_B AP10
N/A HSWAP_EN K33
N/A RSVD J10
N/A VBATT M12
N/A DXP M31
N/A DXN L33
N/A VCCINT AK30
N/A VCCINT N30
N/A VCCINT AJ29
N/A VCCINT P29
N/A VCCINT AJ28
N/A VCCINT AH28
N/A VCCINT R28
N/A VCCINT P28
N/A VCCINT AJ27
N/A VCCINT AH27
N/A VCCINT AG27
N/A VCCINT AF27
N/A VCCINT AE27
N/A VCCINT AD27
N/A VCCINT AC27
N/A VCCINT AB27
N/A VCCINT AA27
N/A VCCINT Y27
N/A VCCINT W27
N/A VCCINT va7
N/A VCCINT ua7
N/A VCCINT T27
N/A VCCINT R27
N/A VCCINT P27
N/A VCCINT AH26
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Product Not Recommended For New Designs

& XILINX® Virtex-ll Pro and Virtex-Il Pro X Platform FPGAs: Pinout Information
Table 14: FF1696 — XC2VP100
No Connects
Bank Pin Description Pin Number XC2VP100

N/A GND E13
N/A GND A13
N/A GND AD12
N/A GND W12
N/A GND BB9
N/A GND AV9
N/A GND AP9
N/A GND AK9
N/A GND AF9
N/A GND AC9
N/A GND Y9
N/A GND U9
N/A GND N9
N/A GND J9
N/A GND E9
N/A GND A9
N/A GND BB5
N/A GND AV5
N/A GND AP5
N/A GND AK5
N/A GND AF5
N/A GND AC5
N/A GND Y5
N/A GND us
N/A GND N5
N/A GND J5
N/A GND E5
N/A GND A5
N/A GND BA3
N/A GND B3
N/A GND BA2
N/A GND AY2
N/A GND c2
N/A GND B2
N/A GND AV1
N/A GND AP1
N/A GND AKA1
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