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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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Total RAM Bits 1622016

Number of I/O 564

Number of Gates -

Voltage - Supply 1.425V ~ 1.575V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)
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· HyperTransport (LDT) I/O with current driver 
buffers

· Built-in DDR input and output registers
- Proprietary high-performance SelectLink 

technology for communications between Xilinx 
devices
· High-bandwidth data path
· Double Data Rate (DDR) link
· Web-based HDL generation methodology

• SRAM-Based In-System Configuration
- Fast SelectMAP™ configuration
- Triple Data Encryption Standard (DES) security 

option (bitstream encryption)
- IEEE 1532 support 
- Partial reconfiguration
- Unlimited reprogrammability

- Readback capability
• Supported by Xilinx Foundation™ and Alliance 

Series™ Development Systems
- Integrated VHDL and Verilog design flows
- ChipScope™ Integrated Logic Analyzer

• 0.13 µm Nine-Layer Copper Process with 90 nm 
High-Speed Transistors

• 1.5V (VCCINT) core power supply, dedicated 2.5V 
VCCAUX auxiliary and VCCO I/O power supplies

• IEEE 1149.1 Compatible Boundary-Scan Logic Support
• Flip-Chip and Wire-Bond Ball Grid Array (BGA) 

Packages in Standard 1.00 mm Pitch.
• Wire-Bond BGA Devices Available in Pb-Free 

Packaging (www.xilinx.com/pbfree)
• Each Device 100% Factory Tested

General Description
The Virtex-II Pro and Virtex-II Pro X families contain plat-
form FPGAs for designs that are based on IP cores and
customized modules. The family incorporates multi-gigabit
transceivers and PowerPC CPU blocks in Virtex-II Pro
Series FPGA architecture. It empowers complete solutions
for telecommunication, wireless, networking, video, and
DSP applications. 
The leading-edge 0.13 µm CMOS nine-layer copper pro-
cess and Virtex-II Pro architecture are optimized for high
performance designs in a wide range of densities. Combin-
ing a wide variety of flexible features and IP cores, the
Virtex-II Pro family enhances programmable logic design
capabilities and is a powerful alternative to mask-pro-
grammed gate arrays. 

Architecture
Array Overview
Virtex-II Pro and Virtex-II Pro X devices are user-program-
mable gate arrays with various configurable elements and
embedded blocks optimized for high-density and high-per-
formance system designs. Virtex-II Pro devices implement
the following functionality:

• Embedded high-speed serial transceivers enable data 
bit rate up to 3.125 Gb/s per channel (RocketIO) or 
6.25 Gb/s (RocketIO X).

• Embedded IBM PowerPC 405 RISC processor blocks 
provide performance up to 400 MHz.

• SelectIO-Ultra blocks provide the interface between 
package pins and the internal configurable logic. Most 
popular and leading-edge I/O standards are supported 
by the programmable IOBs.

• Configurable Logic Blocks (CLBs) provide functional 
elements for combinatorial and synchronous logic, 
including basic storage elements. BUFTs (3-state 
buffers) associated with each CLB element drive 
dedicated segmentable horizontal routing resources.

• Block SelectRAM+ memory modules provide large 
18 Kb storage elements of True Dual-Port RAM.

• Embedded multiplier blocks are 18-bit x 18-bit 
dedicated multipliers.

• Digital Clock Manager (DCM) blocks provide 
self-calibrating, fully digital solutions for clock 
distribution delay compensation, clock multiplication 
and division, and coarse- and fine-grained clock phase 
shifting.

A new generation of programmable routing resources called
Active Interconnect Technology interconnects all these ele-
ments. The general routing matrix (GRM) is an array of rout-
ing switches. Each programmable element is tied to a
switch matrix, allowing multiple connections to the general
routing matrix. The overall programmable interconnection is
hierarchical and supports high-speed designs.

All programmable elements, including the routing
resources, are controlled by values stored in static memory
cells. These values are loaded in the memory cells during
configuration and can be reloaded to change the functions
of the programmable elements.

Features
This section briefly describes Virtex-II Pro / Virtex-II Pro X
features. For more details, refer to Virtex-II Pro and
Virtex-II Pro X Platform FPGAs: Functional Description.

RocketIO / RocketIO X MGT Cores
The RocketIO and RocketIO X Multi-Gigabit Transceivers
are flexible parallel-to-serial and serial-to-parallel embed-
ded transceiver cores used for high-bandwidth interconnec-
tion between buses, backplanes, or other subsystems. 

Multiple user instantiations in an FPGA are possible,
providing up to 100 Gb/s (RocketIO) or 170 Gb/s
(RocketIO X) of full-duplex raw data transfer. Each channel
can be operated at a maximum data transfer rate of
3.125 Gb/s (RocketIO) or 6.25 Gb/s (RocketIO X). 

http://www.xilinx.com/pbfree/
http://www.xilinx.com
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Notice of Disclaimer
THE XILINX HARDWARE FPGA AND CPLD DEVICES REFERRED TO HEREIN (“PRODUCTS”) ARE SUBJECT TO THE TERMS AND
CONDITIONS OF THE XILINX LIMITED WARRANTY WHICH CAN BE VIEWED AT http://www.xilinx.com/warranty.htm. THIS LIMITED
WARRANTY DOES NOT EXTEND TO ANY USE OF PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE
SPECIFICATIONS STATED IN THE XILINX DATA SHEET. ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE
PERFORMANCE, SUCH AS LIFE-SUPPORT OR SAFETY DEVICES OR SYSTEMS, OR ANY OTHER APPLICATION THAT INVOKES
THE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR PROPERTY OR ENVIRONMENTAL DAMAGE  (“CRITICAL
APPLICATIONS”). USE OF PRODUCTS IN CRITICAL APPLICATIONS IS AT THE SOLE RISK OF CUSTOMER, SUBJECT TO
APPLICABLE LAWS AND REGULATIONS.

Virtex-II Pro Data Sheet
The Virtex-II Pro Data Sheet contains the following modules:

• Virtex-II Pro and Virtex-II Pro X Platform FPGAs: 
Introduction and Overview (Module 1) 

• Virtex-II Pro and Virtex-II Pro X Platform FPGAs: 
Functional Description (Module 2) 

• Virtex-II Pro and Virtex-II Pro X Platform FPGAs: DC 
and Switching Characteristics (Module 3) 

• Virtex-II Pro and Virtex-II Pro X Platform FPGAs: 
Pinout Information (Module 4) 

http://www.xilinx.com/warranty.htm
http://www.xilinx.com
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memory protection. Working with appropriate system-level
software, the MMU provides the following functions:

• Translation of the 4 GB effective address space into 
physical addresses

• Independent enabling of instruction and data 
translation/protection

• Page-level access control using the translation 
mechanism

• Software control of page replacement strategy
• Additional control over protection using zones
• Storage attributes for cache policy and speculative 

memory access control

The MMU can be disabled under software control. If the
MMU is not used, the PPC405 core provides other storage
control mechanisms.

Translation Look-Aside Buffer (TLB)
The Translation Look-Aside Buffer (TLB) is the hardware
resource that controls translation and protection. It consists
of 64 entries, each specifying a page to be translated. The
TLB is fully associative; a given page entry can be placed
anywhere in the TLB. The translation function of the MMU
occurs pre-cache. Cache tags and indexing use physical
addresses.

Software manages the establishment and replacement of
TLB entries. This gives system software significant flexibility
in implementing a custom page replacement strategy. For
example, to reduce TLB thrashing or translation delays,
software can reserve several TLB entries in the TLB for
globally accessible static mappings. The instruction set pro-
vides several instructions used to manage TLB entries.
These instructions are privileged and require the software
to be executing in supervisor state. Additional TLB instruc-
tions are provided to move TLB entry fields to and from
GPRs.

The MMU divides logical storage into pages. Eight page
sizes (1 KB, 4 KB, 16 KB, 64 KB, 256 KB, 1 MB, 4 MB, and
16 MB) are simultaneously supported, such that, at any
given time, the TLB can contain entries for any combination
of page sizes. In order for a logical to physical translation to
exist, a valid entry for the page containing the logical
address must be in the TLB. Addresses for which no TLB
entry exists cause TLB-Miss exceptions.

To improve performance, four instruction-side and eight
data-side TLB entries are kept in shadow arrays. The
shadow arrays allow single-cycle address translation and
also help to avoid TLB contention between load/store and
instruction fetch operations. Hardware manages the
replacement and invalidation of shadow-TLB entries; no
system software action is required.

Memory Protection
When address translation is enabled, the translation mech-
anism provides a basic level of protection.

The Zone Protection Register (ZPR) enables the system
software to override the TLB access controls. For example,
the ZPR provides a way to deny read access to application
programs. The ZPR can be used to classify storage by type;
access by type can be changed without manipulating indi-
vidual TLB entries.

The PowerPC Architecture provides WIU0GE (write-back /
write-through, cacheability, user-defined 0, guarded,
endian) storage attributes that control memory accesses,
using bits in the TLB or, when address translation is dis-
abled, storage attribute control registers.

When address translation is enabled, storage attribute con-
trol bits in the TLB control the storage attributes associated
with the current page. When address translation is disabled,
bits in each storage attribute control register control the
storage attributes associated with storage regions. Each
storage attribute control register contains 32 fields. Each
field sets the associated storage attribute for a 128 MB
memory region.

Timers
The embedded PPC405 core contains a 64-bit time base
and three timers, as shown in Figure 17: 

• Programmable Interval Timer (PIT)
• Fixed Interval Timer (FIT)
• Watchdog Timer (WDT)

The time base counter increments either by an internal sig-
nal equal to the CPU clock rate or by a separate external
timer clock signal. No interrupts are generated when the
time base rolls over. The three timers are synchronous with
the time base. 

The PIT is a 32-bit register that decrements at the same rate
as the time base is incremented. The user loads the PIT
register with a value to create the desired delay. When the
register reaches zero, the timer stops decrementing and
generates a PIT interrupt. Optionally, the PIT can be pro-
grammed to auto-reload the last value written to the PIT
register, after which the PIT continues to decrement.

The FIT generates periodic interrupts based on one of four
selectable bits in the time base. When the selected bit
changes from 0 to 1, the PPC405 core generates a FIT
interrupt.

The WDT provides a periodic critical-class interrupt based
on a selected bit in the time base. This interrupt can be used
for system error recovery in the event of software or system
lockups. Users may select one of four time periods for the
interval and the type of reset generated if the WDT expires
twice without an intervening clear from software. If enabled,
the watchdog timer generates a reset unless an exception
handler updates the WDT status bit before the timer has
completed two of the selected timer intervals.

http://www.xilinx.com
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Table 14 shows internal (register-to-register) performance. Values are reported in MHz.  

Table  14:  Register-to-Register Performance 

Description Device Used & Speed Grade
Register-to-Register 

Performance Units

Basic Functions:

16-bit Address Decoder XC2VP20FF1152-6 547 MHz

32-bit Address Decoder XC2VP20FF1152-6 392 MHz

64-bit Address Decoder XC2VP20FF1152-6 310 MHz

4:1 MUX XC2VP20FF1152-6 710 MHz

8:1 MUX XC2VP20FF1152-6 609 MHz

16:1 MUX XC2VP20FF1152-6 472 MHz

32:1 MUX XC2VP20FF1152-6 400 MHz

Register to LUT to Register XC2VP20FF1152-6 1046 MHz

8-bit Adder XC2VP20FF1152-6 337 MHz

16-bit Adder XC2VP20FF1152-6 334 MHz

32-bit Adder XC2VP20FF1152-6 252 MHz

64-bit Adder XC2VP20FF1152-6 202 MHz

128-bit Adder XC2VP20FF1152-6 131 MHz

24-bit Counter XC2VP20FF1152-6 309 MHz

64-bit Counter XC2VP20FF1152-6 207 MHz

64-bit Accumulator XC2VP20FF1152-6 150 MHz

Multiplier 18x18 (with Block RAM inputs) XC2VP20FF1152-6 135 MHz

Multiplier 18x18 (with Register inputs) XC2VP20FF1152-6 147 MHz

Memory:

Block RAM

Single-Port 4096 x 4 bits XC2VP20FF1152-6 355 MHz

Distributed RAM

Single-Port 16 x 8-bit XC2VP20FF1152-6 555 MHz

Single-Port 32 x 8-bit XC2VP20FF1152-6 557 MHz

Single-Port 64 x 8-bit XC2VP20FF1152-6 408 MHz

Single-Port 128 x 8-bit XC2VP20FF1152-6 336 MHz

Dual-Port 16 x 8-bit XC2VP20FF1152-6 549 MHz

Dual-Port 32 x 8-bit XC2VP20FF1152-6 460 MHz

Dual-Port 64 x 8-bit XC2VP20FF1152-6 407 MHz

http://www.xilinx.com
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Table  65:  Package Skew

Description Symbol Device/Package Value Units

Package Skew(1) TPKGSKEW XC2VP2FF672 104 ps

XC2VP4FF672 102 ps

XC2VP7FF672 92 ps

XC2VP7FF896 101 ps

XC2VP20FF896 93 ps

XC2VPX20FF896 93 ps

XC2VP20FF1152 106 ps

XC2VP30FF896 86 ps

XC2VP30FF1152 112 ps

XC2VP40FF1152 92 ps

XC2VP40FF1148 100 ps

XC2VP50FF1152 88 ps

XC2VP50FF1148 101 ps

XC2VP50FF1517 97 ps

XC2VP70FF1517 95 ps

XC2VP70FF1704 101 ps

XC2VPX70FF1704 101 ps

XC2VP100FF1704 86 ps

XC2VP100FF1696 100 ps

Notes: 
1. 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 (7.1ps per mm).
2. Package trace length information is available for these device/package combinations. This information can be used to deskew the 

package.

Table  66:  Sample Window

Description Symbol Device

Speed Grade

Units–7 –6 –5

Sampling Error at Receiver Pins(1) TSAMP All 0.50 0.50 0.50 ns

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.
2. These measurements include:

- CLK0 and CLK180 DCM jitter 
- Worst-case duty-cycle distortion, TDCD_CLK180
- DCM accuracy (phase offset)
- DCM phase shift resolution 
These measurements do not include package or clock tree skew.

http://www.xilinx.com
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2  IO_L56N_2  J21 NC

2  IO_L56P_2  J22 NC

2  IO_L58N_2/VREF_2  J18 NC

2  IO_L58P_2  K18 NC

2  IO_L60N_2  K19 NC

2  IO_L60P_2  K20 NC

2  IO_L85N_2  K21

2  IO_L85P_2  K22

2  IO_L86N_2  K17

2  IO_L86P_2  L17

2  IO_L88N_2/VREF_2  L18

2  IO_L88P_2  L19

2  IO_L90N_2  L20

2  IO_L90P_2  L21

3  IO_L90N_3  M21

3  IO_L90P_3  M20

3  IO_L89N_3  M19

3  IO_L89P_3  M18

3  IO_L87N_3/VREF_3  M17

3  IO_L87P_3  N17

3  IO_L85N_3  N22

3  IO_L85P_3  N21

3  IO_L60N_3  N20 NC

3  IO_L60P_3  N19 NC

3  IO_L59N_3  N18 NC

3  IO_L59P_3  P18 NC

3  IO_L57N_3/VREF_3  P22 NC

3  IO_L57P_3  P21 NC

3  IO_L55N_3  P20 NC

3  IO_L55P_3  P19 NC

3  IO_L54N_3  P17 NC

3  IO_L54P_3  R18 NC

3  IO_L53N_3  R22 NC

3  IO_L53P_3  R21 NC

3  IO_L51N_3/VREF_3  R20 NC

3  IO_L51P_3  R19 NC

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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6  IO_L06N_6  V1

6  IO_L43P_6  U4 NC

6  IO_L43N_6  U3 NC

6  IO_L45P_6  U2 NC

6  IO_L45N_6/VREF_6  U1 NC

6  IO_L47P_6  U5 NC

6  IO_L47N_6  T5 NC

6  IO_L48P_6  T4 NC

6  IO_L48N_6  T3 NC

6  IO_L49P_6  T2 NC

6  IO_L49N_6  T1 NC

6  IO_L51P_6  R4 NC

6  IO_L51N_6/VREF_6  R3 NC

6  IO_L53P_6  R2 NC

6  IO_L53N_6  R1 NC

6  IO_L54P_6  R5 NC

6  IO_L54N_6  P6 NC

6  IO_L55P_6  P4 NC

6  IO_L55N_6  P3 NC

6  IO_L57P_6  P2 NC

6  IO_L57N_6/VREF_6  P1 NC

6  IO_L59P_6  P5 NC

6  IO_L59N_6  N5 NC

6  IO_L60P_6  N4 NC

6  IO_L60N_6  N3 NC

6  IO_L85P_6  N2

6  IO_L85N_6  N1

6  IO_L87P_6  N6

6  IO_L87N_6/VREF_6  M6

6  IO_L89P_6  M5

6  IO_L89N_6  M4

6  IO_L90P_6  M3

6  IO_L90N_6  M2

7  IO_L90P_7  L2

7  IO_L90N_7  L3

7  IO_L88P_7  L4

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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3  IO_L57P_3  Y1    

3  IO_L56N_3  U7    

3  IO_L56P_3  U8    

3  IO_L55N_3  V5    

3  IO_L55P_3  V6    

3  IO_L54N_3  Y2    

3  IO_L54P_3  AA2    

3  IO_L53N_3  V7    

3  IO_L53P_3  V8    

3  IO_L52N_3  W3    

3  IO_L52P_3  W4    

3  IO_L51N_3/VREF_3  AA1    

3  IO_L51P_3  AB1    

3  IO_L50N_3  W5    

3  IO_L50P_3  W6    

3  IO_L49N_3  Y4    

3  IO_L49P_3  Y5    

3  IO_L48N_3  AA3    

3  IO_L48P_3  AA4    

3  IO_L47N_3  W7    

3  IO_L47P_3  W8    

3  IO_L46N_3  AB3    

3  IO_L46P_3  AB4    

3  IO_L45N_3/VREF_3  AB2    

3  IO_L45P_3  AC2    

3  IO_L44N_3  AA5    

3  IO_L44P_3  AA6    

3  IO_L43N_3  AC3    

3  IO_L43P_3  AC4    

3  IO_L42N_3   AD1 NC

3  IO_L42P_3   AD2 NC

3  IO_L41N_3   Y7 NC

3  IO_L41P_3   Y8 NC

3  IO_L40N_3   AB5 NC

3  IO_L40P_3   AB6 NC

3  IO_L39N_3/VREF_3   AE1 NC

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

http://www.xilinx.com
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1  IO_L74N_1/GCLK1P  D17

1  IO_L74P_1/GCLK0S  E17

1  IO_L73N_1  F17

1  IO_L73P_1  G17

1  IO_L69N_1/VREF_1  K17

1  IO_L69P_1  L17

1  IO_L68N_1  D16

1  IO_L68P_1  E16

1  IO_L67N_1  F16

1  IO_L67P_1  G16

1  IO_L57N_1/VREF_1  H16

1  IO_L57P_1  J16

1  IO_L56N_1  D15

1  IO_L56P_1  D14

1  IO_L55N_1  F15

1  IO_L55P_1  G15

1  IO_L54N_1  K16

1  IO_L54P_1  L16

1  IO_L53_1/No_Pair  C13

1  IO_L50_1/No_Pair  C14

1  IO_L49N_1  E14

1  IO_L49P_1  F14

1  IO_L48N_1  J15

1  IO_L48P_1  K15

1  IO_L47N_1  C11

1  IO_L47P_1  D11

1  IO_L46N_1  D12

1  IO_L46P_1  D13

1  IO_L45N_1/VREF_1  G14

1  IO_L45P_1  H14

1  IO_L44N_1  D10

1  IO_L44P_1  E10

1  IO_L43N_1  E13

1  IO_L43P_1  F13

1  IO_L39N_1  J14

1  IO_L39P_1  K14

1  IO_L38N_1  C9

1  IO_L38P_1  D9

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

Bank Pin Description
Pin 

Number

No Connects

XC2VP20 XC2VP30 XC2VP40 XC2VP50

http://www.xilinx.com
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7  IO_L43N_7  M31

7  IO_L42P_7  L32

7  IO_L42N_7  L31

7  IO_L41P_7  N28

7  IO_L41N_7  N27

7  IO_L40P_7  M33

7  IO_L40N_7/VREF_7  L33

7  IO_L39P_7  M29

7  IO_L39N_7  M28

7  IO_L38P_7  N26

7  IO_L38N_7  N25

7  IO_L37P_7  L34

7  IO_L37N_7  K34

7  IO_L36P_7  L30

7  IO_L36N_7  L29

7  IO_L35P_7  L28

7  IO_L35N_7  L27

7  IO_L34P_7  K33

7  IO_L34N_7/VREF_7  J33

7  IO_L33P_7  K31

7  IO_L33N_7  K30

7  IO_L32P_7  M26

7  IO_L32N_7  M25

7  IO_L31P_7  H34

7  IO_L31N_7  H33

7  IO_L24P_7   H32 NC

7  IO_L24N_7   H31 NC

7  IO_L23P_7   K28 NC

7  IO_L23N_7   K27 NC

7  IO_L22P_7   J32 NC

7  IO_L22N_7/VREF_7   J31 NC

7  IO_L21P_7   J30 NC

7  IO_L21N_7   J29 NC

7  IO_L20P_7   G34 NC

7  IO_L20N_7   G33 NC

7  IO_L19P_7   H30 NC

7  IO_L19N_7   H29 NC

7  IO_L18P_7   L26 NC

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

Bank Pin Description
Pin 

Number

No Connects

XC2VP20 XC2VP30 XC2VP40 XC2VP50
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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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5  IO_L69P_5  AJ18

5  IO_L68N_5  AF18

5  IO_L68P_5  AG18

5  IO_L67N_5  AM19

5  IO_L67P_5  AN19

5  IO_L66N_5/VREF_5   AH19 NC

5  IO_L66P_5   AJ19 NC

5  IO_L57N_5/VREF_5  AN20

5  IO_L57P_5  AP20

5  IO_L56N_5  AD19

5  IO_L56P_5  AE19

5  IO_L55N_5  AL19

5  IO_L55P_5  AM20

5  IO_L54N_5  AJ20

5  IO_L54P_5  AK20

5  IO_L53_5/No_Pair  AG19

5  IO_L50_5/No_Pair  AH20

5  IO_L49N_5  AN21

5  IO_L49P_5  AP21

5  IO_L48N_5  AL21

5  IO_L48P_5  AM21

5  IO_L47N_5  AD20

5  IO_L47P_5  AE20

5  IO_L46N_5  AJ21

5  IO_L46P_5  AK21

5  IO_L45N_5/VREF_5  AG21

5  IO_L45P_5  AH21

5  IO_L44N_5  AD21

5  IO_L44P_5  AE21

5  IO_L43N_5  AM22

5  IO_L43P_5  AN22

5  IO_L39N_5  AH22

5  IO_L39P_5  AJ22

5  IO_L38N_5  AF20

5  IO_L38P_5  AF21

5  IO_L37N_5  AN23

5  IO_L37P_5  AP23

5  IO_L27N_5/VREF_5  AL22

Table  11:  FF1148 — XC2VP40 and XC2VP50

Bank Pin Description Pin Number

No Connects

XC2VP40 XC2VP50
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6  IO_L87N_6/VREF_6  V33

6  IO_L88P_6  V30

6  IO_L88N_6  V31

6  IO_L89P_6  V24

6  IO_L89N_6  V25

6  IO_L90P_6  V28

6  IO_L90N_6  V29

7  IO_L90P_7  U32

7  IO_L90N_7  V32

7  IO_L89P_7  U28

7  IO_L89N_7  U29

7  IO_L88P_7  U30

7  IO_L88N_7/VREF_7  U31

7  IO_L87P_7  T33

7  IO_L87N_7  U33

7  IO_L86P_7  U26

7  IO_L86N_7  U27

7  IO_L85P_7  T31

7  IO_L85N_7  T32

7  IO_L60P_7  R33

7  IO_L60N_7  R34

7  IO_L59P_7  U24

7  IO_L59N_7  U25

7  IO_L58P_7  R29

7  IO_L58N_7/VREF_7  R30

7  IO_L57P_7  P33

7  IO_L57N_7  P34

7  IO_L56P_7  T28

7  IO_L56N_7  T29

7  IO_L55P_7  P32

7  IO_L55N_7  R32

7  IO_L54P_7  P29

7  IO_L54N_7  P30

7  IO_L53P_7  T24

7  IO_L53N_7  T25

7  IO_L52P_7  N32

7  IO_L52N_7/VREF_7  N33

Table  11:  FF1148 — XC2VP40 and XC2VP50

Bank Pin Description Pin Number

No Connects

XC2VP40 XC2VP50
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6  IO_L15P_6  AL37

6  IO_L15N_6/VREF_6  AK37

6  IO_L16P_6  AL33

6  IO_L16N_6  AL34

6  IO_L17P_6  AH32

6  IO_L17N_6  AG31

6  IO_L18P_6  AK38

6  IO_L18N_6  AK39

6  IO_L19P_6  AK35

6  IO_L19N_6  AK36

6  IO_L20P_6  AF28

6  IO_L20N_6  AF29

6  IO_L21P_6  AK33

6  IO_L21N_6/VREF_6  AK34

6  IO_L22P_6  AJ38

6  IO_L22N_6  AJ39

6  IO_L23P_6  AG30

6  IO_L23N_6  AF30

6  IO_L24P_6  AJ36

6  IO_L24N_6  AJ37

6  IO_L25P_6  AJ34

6  IO_L25N_6  AJ35

6  IO_L26P_6  AF31

6  IO_L26N_6  AF32

6  IO_L27P_6  AJ32

6  IO_L27N_6/VREF_6  AJ33

6  IO_L28P_6  AH37

6  IO_L28N_6  AH38

6  IO_L29P_6  AE27

6  IO_L29N_6  AD27

6  IO_L30P_6  AH36

6  IO_L30N_6  AG35

6  IO_L31P_6  AH33

6  IO_L31N_6  AH34

6  IO_L32P_6  AE28

6  IO_L32N_6  AE29

6  IO_L33P_6  AG38

6  IO_L33N_6/VREF_6  AG39

Table  12:  FF1517 — XC2VP50 and XC2VP70

Bank Pin Description
Pin 

Number

No Connects

XC2VP50 XC2VP70
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FF1517 Flip-Chip Fine-Pitch BGA Package Specifications (1.00mm pitch)

Figure 8:  FF1517 Flip-Chip Fine-Pitch BGA Package Specifications
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N/A  TXPPAD3  A36   

N/A  GNDA3  C35   

N/A  RXPPAD3  A35   

N/A  RXNPAD3  A34   

N/A  VTRXPAD3  B35   

N/A  AVCCAUXRX3  B34   

N/A  AVCCAUXTX4  B32   

N/A  VTTXPAD4  B33   

N/A  TXNPAD4  A33   

N/A  TXPPAD4  A32   

N/A  GNDA4  C31   

N/A  RXPPAD4  A31   

N/A  RXNPAD4  A30   

N/A  VTRXPAD4  B31   

N/A  AVCCAUXRX4  B30   

N/A  AVCCAUXTX5  B28   

N/A  VTTXPAD5  B29   

N/A  TXNPAD5  A29   

N/A  TXPPAD5  A28   

N/A  GNDA5  C27   

N/A  RXPPAD5  A27   

N/A  RXNPAD5  A26   

N/A  VTRXPAD5  B27   

N/A  AVCCAUXRX5  B26   

N/A  AVCCAUXTX6  B24   

N/A  VTTXPAD6  B25   

N/A  TXNPAD6  A25   

N/A  TXPPAD6  A24   

N/A  GNDA6  C22   

N/A  RXPPAD6  A23   

N/A  RXNPAD6  A22   

N/A  VTRXPAD6  B23   

N/A  AVCCAUXRX6  B22   

N/A  AVCCAUXTX7  B20   

N/A  VTTXPAD7  B21   

N/A  TXNPAD7  A21   

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  VCCAUX  AM11   

N/A  VCCAUX  AN33   

N/A  VCCAUX  AN10   

N/A  VCCAUX  AV39   

N/A  VCCAUX  AV4   

N/A  VCCAUX  AW38   

N/A  VCCAUX  AW22   

N/A  VCCAUX  AW21   

N/A  VCCAUX  AW5   

N/A  VCCAUX  AA42   

N/A  VCCAUX  AA41   

N/A  VCCAUX  AA2   

N/A  VCCAUX  AA1   

N/A  VCCAUX  Y42   

N/A  VCCAUX  Y1   

N/A  VCCAUX  L32   

N/A  VCCAUX  L11   

N/A  VCCAUX  K33   

N/A  VCCAUX  K10   

N/A  VCCAUX  E39   

N/A  VCCAUX  E4   

N/A  VCCAUX  D38   

N/A  VCCAUX  D22   

N/A  VCCAUX  D21   

N/A  VCCAUX  D5   

N/A  GND  AB38   

N/A  GND  AB35   

N/A  GND  AB32   

N/A  GND  AB26   

N/A  GND  AB25   

N/A  GND  AB24   

N/A  GND  AB23   

N/A  GND  AB22   

N/A  GND  AB21   

N/A  GND  AB20   

N/A  GND  AB19   

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  AB18   

N/A  GND  AB17   

N/A  GND  AB11   

N/A  GND  AB8   

N/A  GND  AB5   

N/A  GND  AC41   

N/A  GND  AC26   

N/A  GND  AC25   

N/A  GND  AC24   

N/A  GND  AC23   

N/A  GND  AC22   

N/A  GND  AC21   

N/A  GND  AC20   

N/A  GND  AC19   

N/A  GND  AC18   

N/A  GND  AC17   

N/A  GND  AC2   

N/A  GND  AD26   

N/A  GND  AD25   

N/A  GND  AD24   

N/A  GND  AD23   

N/A  GND  AD22   

N/A  GND  AD21   

N/A  GND  AD20   

N/A  GND  AD19   

N/A  GND  AD18   

N/A  GND  AD17   

N/A  GND  AE37   

N/A  GND  AE34   

N/A  GND  AE26   

N/A  GND  AE25   

N/A  GND  AE24   

N/A  GND  AE23   

N/A  GND  AE22   

N/A  GND  AE21   

N/A  GND  AE20   

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  AA5   

N/A  GND  Y41   

N/A  GND  Y26   

N/A  GND  Y25   

N/A  GND  Y24   

N/A  GND  Y23   

N/A  GND  Y22   

N/A  GND  Y21   

N/A  GND  Y20   

N/A  GND  Y19   

N/A  GND  Y18   

N/A  GND  Y17   

N/A  GND  Y2   

N/A  GND  W26   

N/A  GND  W25   

N/A  GND  W24   

N/A  GND  W23   

N/A  GND  W22   

N/A  GND  W21   

N/A  GND  W20   

N/A  GND  W19   

N/A  GND  W18   

N/A  GND  W17   

N/A  GND  V37   

N/A  GND  V34   

N/A  GND  V26   

N/A  GND  V25   

N/A  GND  V24   

N/A  GND  V23   

N/A  GND  V22   

N/A  GND  V21   

N/A  GND  V20   

N/A  GND  V19   

N/A  GND  V18   

N/A  GND  V17   

N/A  GND  V9   

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  V6   

N/A  GND  U25   

N/A  GND  U24   

N/A  GND  U23   

N/A  GND  U22   

N/A  GND  U21   

N/A  GND  U20   

N/A  GND  U19   

N/A  GND  U18   

N/A  GND  T42   

N/A  GND  T1   

N/A  GND  R39   

N/A  GND  R36   

N/A  GND  R7   

N/A  GND  R4   

N/A  GND  M42   

N/A  GND  M1   

N/A  GND  L22   

N/A  GND  L21   

N/A  GND  K39   

N/A  GND  K4   

N/A  GND  J34   

N/A  GND  J9   

N/A  GND  H42   

N/A  GND  H35   

N/A  GND  H22   

N/A  GND  H21   

N/A  GND  H8   

N/A  GND  H1   

N/A  GND  G36   

N/A  GND  G7   

N/A  GND  F37   

N/A  GND  F25   

N/A  GND  F18   

N/A  GND  F6   

N/A  GND  E38   

Table  13:  FF1704 — XC2VP70, XC2VPX70, and XC2VP100

Bank

Pin Description

Pin Number

No Connects

Virtex-II Pro Devices
XC2VPX70

(if Different)
XC2VP70, 
XC2VPX70 XC2VP100

http://www.xilinx.com

