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Virtex-ll Platform FPGAs: Functional Description
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Figure 17: Register / Latch Configuration in a Slice

The set and reset functionality of a register or a latch can be
configured as follows:

* No set or reset

e Synchronous set

e Synchronous reset

e Synchronous set and reset

e Asynchronous set (preset)

e Asynchronous reset (clear)

e Asynchronous set and reset (preset and clear)

The synchronous reset has precedence over a set, and an
asynchronous clear has precedence over a preset.

Distributed SelectRAM Memory

Each function generator (LUT) can implement a 16 x 1-bit
synchronous RAM resource called a distributed SelectRAM
element. The SelectRAM elements are configurable within
a CLB to implement the following:

* Single-Port 16 x 8 bit RAM
* Single-Port 32 x 4 bit RAM
* Single-Port 64 x 2 bit RAM
* Single-Port 128 x 1 bit RAM
* Dual-Port 16 x 4 bit RAM

* Dual-Port 32 x 2 bit RAM

e Dual-Port 64 x 1 bit RAM

Distributed SelectRAM memory modules are synchronous
(write) resources. The combinatorial read access time is
extremely fast, while the synchronous write simplifies
high-speed designs. A synchronous read can be imple-
mented with a storage element in the same slice. The dis-
tributed SelectRAM memory and the storage element share
the same clock input. A Write Enable (WE) input is active
High, and is driven by the SR input.

Table 9 shows the number of LUTs (2 per slice) occupied by
each distributed SelectRAM configuration.

Table 9: Distributed SelectRAM Configurations
RAM Number of LUTs
16 x 1S 1
16 x 1D
32x 1S
32x 1D
64 x 1S
64 x 1D
128 x 1S

| o M MDD

Notes:
1. S =single-port configuration; D = dual-port configuration

For single-port configurations, distributed SelectRAM mem-
ory has one address port for synchronous writes and asyn-
chronous reads.

For dual-port configurations, distributed SelectRAM mem-
ory has one port for synchronous writes and asynchronous
reads and another port for asynchronous reads. The func-
tion generator (LUT) has separated read address inputs
(A1, A2, A3, A4) and write address inputs (WG1/WF1,
WG2/WF2, WG3/WF3, WG4/WF4).

In single-port mode, read and write addresses share the
same address bus. In dual-port mode, one function genera-
tor (R/W port) is connected with shared read and write
addresses. The second function generator has the A inputs
(read) connected to the second read-only port address and
the W inputs (write) shared with the first read/write port
address.
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ments to begin changing state in response to the logic and
the user clock.

The relative timing of these events can be changed via con-
figuration options in software. In addition, the GTS and
GWE events can be made dependent on the DONE pins of
multiple devices all going High, forcing the devices to start
synchronously. The sequence can also be paused at any
stage, until lock has been achieved on any or all DCMs, as
well as the DCI.

Readback

In this mode, configuration data from the Virtex-ll FPGA
device can be read back. Readback is supported only in the
SelectMAP (master and slave) and Boundary-Scan mode.

Along with the configuration data, it is possible to read back
the contents of all registers, distributed SelectRAM, and
block RAM resources. This capability is used for real-time
debugging. For more detailed configuration information, see
the Virtex-1l Platform FPGA User Guide.

Bitstream Encryption

Virtex-1l devices have an on-chip decryptor using one or two
sets of three keys for triple-key Data Encryption Standard
(DES) operation. Xilinx software tools offer an optional
encryption of the configuration data (bitstream) with a tri-
ple-key DES determined by the designer.

The keys are stored in the FPGA by JTAG instruction and
retained by a battery connected to the Vgt pin, when the
device is not powered. Virtex-1l devices can be configured
with the corresponding encrypted bitstream, using any of
the configuration modes described previously.

A detailed description of how to use bitstream encryption is
provided in the Virtex-ll Platform FPGA User Guide. For
devices that support this feature, please contact your sales
representative for specific ordering part number.

Partial Reconfiguration

Partial reconfiguration of Virtex-ll devices can be accom-
plished in either Slave SelectMAP mode or Boundary-Scan
mode. Instead of resetting the chip and doing a full configu-
ration, new data is loaded into a specified area of the chip,
while the rest of the chip remains in operation. Data is
loaded on a column basis, with the smallest load unit being
a configuration “frame” of the bitstream (device size depen-
dent).

Partial reconfiguration is useful for applications that require
different designs to be loaded into the same area of a chip,
or that require the ability to change portions of a design
without having to reset or reconfigure the entire chip.

Revision History

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

Date Version Revision
11/07/00 1.0 Early access draft.
12/06/00 1.1 Initial release.
Added values to the tables in the Virtex-11 Performance Characteristics and Virtex-l
01/15/01 1.2 o L :
Switching Characteristics sections.
The data sheet was divided into four modules (per the current style standard). A note was
01/25/01 1.3
added to Table 1.
e Under Input/Output Individual Options, the range of values for optional pull-up and
04/02/01 1.5 pull-down resistors was changed to 10 - 60 KQ from 50 - 100 KQ.
e  Skipped v1.4 to sync up modules. Reverted to traditional double-column format.
e Added Table 6.
07/30/01 16 . ?Swgpﬂ%ed definition of multiply and divide integer ranges under Digital Clock Manager
¢ Made numerous minor edits throughout this module.
10/02/01 17 e Updated descriptions under Digitally Controlled Impedance (DCI), Global Clock
' Multiplexer Buffers, Digital Clock Manager (DCM), and Creating a Design.
10/12/01 1.8 * Made clarifying edits under Digital Clock Manager (DCM).
11/29/01 1.9 * Changed bitstream lengths for each device in Table 26.
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Extended LVDS DC Specifications (LVDSEXT_33 & LVDSEXT_25)

Table 9: Extended LVDS DC Specifications

DC Parameter Symbol Conditions Min Typ Max Units
Supply Voltage Veeco 3.30r2.5 \
Output High voltage for Q and Q Vou Rt = 100 Q across Q and Q signals 1.785 \Y
Output Low voltage for Q and Q VoL Rt = 100 Q across Q and Q signals 0.705 \
Differentirfll out_put volta_ge (Q, - Q). Vobirr Rt = 100 Q across Q and Q signals 440 820 mV
Q = High (Q - Q), Q = High
Output common-mode voltage Vocm Rt = 100 Q across Q and Q signals 1.125 1.200 1.375 \
Differenti'al ingut voltage (Q__ Q. ViDIFe Common-mode input voltage = 1.25 V 100 350 N/A mV
Q =High (Q—-Q), Q = High
Input common-mode voltage Vicm Differential input voltage = £350 mV 0.2 1.25 Veco—0.5 \

LVPECL DC Specifications

These values are valid when driving a 100 Q differential
load only, i.e., a 100 Q resistor between the two receiver
pins. The Vgy levels are 200 mV below standard LVPECL

levels and are compatible with devices tolerant of lower

Table 10: LVPECL DC Specifications

common-mode ranges. Table 10 summarizes the DC output
specifications of LVPECL. For more information on using
LVPECL, see the Virtex-Il User Guide.

DC Parameter Min Max Min Max Min Max Units

Veeo 3.0 3.3 3.6 Vv

Vo 1.8 2.11 1.92 2.28 213 2.41 V

VoL 0.96 1.27 1.06 1.43 1.30 1.57 V

ViH 1.49 2.72 1.49 2.72 1.49 2.72 \

Vi 0.86 2.125 0.86 2.125 0.86 2.125 \

Differential Input Voltage 0.3 - 0.3 - 0.3 - Vv
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Enhanced Multiplier Switching Characteristics

Table 26 and Table 27 provide timing information for enhanced Virtex-ll multiplier blocks, available in stepping revisions of
Virtex-Il devices. For more information on stepping revisions, availability, and ordering instructions, see your local sales
representative.

Table 26: Enhanced Multiplier Switching Characteristics

Speed Grade
Description Symbol -6 ‘ -5 ‘ -4 Units

Propagation Delay to Output Pin

Input to Pin 35 TMmuLT1_P3s 4.66 5.14 5.91 ns, Max
Input to Pin 34 TMmuLT1 P34 4.57 5.03 5.79 ns, Max
Input to Pin 33 TMmuLT1 P33 4.47 4.93 5.66 ns, Max
Input to Pin 32 TMmuLT1 P32 4.37 4.82 5.54 ns, Max
Input to Pin 31 TMULT1 P31 4.28 4.71 5.42 ns, Max
Input to Pin 30 TMULT1_P30 418 | 4.61 5.29 ns, Max
Input to Pin 29 TMmuLT1 P29 4.08 4.50 5.17 ns, Max
Input to Pin 28 TMmuLT1 P28 3.99 4.39 5.05 ns, Max
Input to Pin 27 TMmuLT1 P27 3.89 4.28 4.92 ns, Max
Input to Pin 26 TMmuLT1 P26 3.79 4.18 4.80 ns, Max
Input to Pin 25 TMmuLT1 P25 3.69 4.07 4.68 ns, Max
Input to Pin 24 TmULT1 P24 3.60 3.96 4.56 ns, Max
Input to Pin 23 TMmuLT1 P23 3.50 3.86 4.43 ns, Max
Input to Pin 22 TMmuLT1 P22 3.40 3.75 4.31 ns, Max
Input to Pin 21 TMmuLT1 P21 3.31 3.64 4.19 ns, Max
Input to Pin 20 TMmuLT1 P20 3.21 3.54 4.06 ns, Max
Input to Pin 19 TMmuLT1 P19 3.1 3.43 3.94 ns, Max
Input to Pin 18 TmuLT1 P18 3.02 3.32 3.82 ns, Max
Input to Pin 17 TmuLT1 P17 2.92 3.21 3.69 ns, Max
Input to Pin 16 TMmuLT1 P16 2.82 3.11 3.57 ns, Max
Input to Pin 15 TMmuLT1 P15 2.72 3.00 3.45 ns, Max
Input to Pin 14 TMULT1 P14 2.63 2.89 3.33 ns, Max
Input to Pin 13 TMmuLT1 P13 2.53 2.79 3.20 ns, Max
Input to Pin 12 TmuLT1 P12 2.43 2.68 3.08 ns, Max
Input to Pin 11 TMmuLT1 P11 2.34 2.57 2.96 ns, Max
Input to Pin 10 TmuLT1 P10 2.24 2.47 2.83 ns, Max
Input to Pin 9 TymuLT1_Po 2.14 2.36 2.71 ns, Max
Input to Pin 8 TmuLT1 P8 2.05 2.25 2.59 ns, Max
Input to Pin 7 TymuLtt_p7 1.95 2.14 2.46 ns, Max
Input to Pin 6 TmuLT1_Ps 1.85 2.04 2.34 ns, Max
Input to Pin 5 TmuLt1_Ps 1.75 1.93 2.22 ns, Max
Input to Pin 4 TMmuLT1 P4 1.66 1.82 2.10 ns, Max
Input to Pin 3 TymuLT1 P 1.56 1.72 1.97 ns, Max
Input to Pin 2 TymuLT1 P2 1.46 1.61 1.85 ns, Max
Input to Pin 1 TymuLT1_P1 1.37 1.50 1.73 ns, Max
Input to Pin O TmuLT1_Po 1.27 1.40 1.60 ns, Max
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JTAG Test Access Port Switching Characteristics

Characterization data for some of the most commonly requested timing parameters shown in Figure 6 is listed in Table 33.

e X X X
TDI \\ / \

(D |-
TTAPTCK TTCKTAP

TCK I\ /| W

Treko

TDO X Data Valid X X

Data to be captured \ / \
Data to be driven out X Data Valid X X

ds083-3_11_012104

Figure 6: Virtex-ll Pro Boundary Scan Port Timing Waveforms

Table 33: Boundary-Scan Port Timing Specifications

Figure
Description References Symbol Value Units
TMS and TDI setup time 1 TrapTCK 5.5 ns, min
TMS and TDI hold times 2 TrckTap 0.0 ns, min
TeK Falling edge to TDO output valid 3 Tt1ckTDO 10.0 ns, max
Maximum frequency Frek 33.0 MHz, max
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Date

Version

Revision

03/01/05
(contd)

3.4
(contd)

Table 15, Table 17, Table 18, and Table 19: Restructured these 1/O-related tables to
include descriptions, as well as the actual IOSTANDARD attributes (used in Xilinx
ISE™ software) for all I/O standards.

Table 15: Added data for the following I/O standards: SSTL18_I, SSTL18_lI,
SSTL18_I_DCI, SSTL18_II_DCI, HSTL_l_18, HSTL_II_18, HSTL_IIl_18,
HSTL_IV_18, LVDSEXT_25, LVDSEXT_33, BLVDS_25, LVDS_25_DClI,
LVDS_33_DCI, LVDSEXT_25_DCI, LVDSEXT_33_DCI, HSLVDCI_15, HSLVDCI_18,
HSLVDCI_25, HSLVDCI_33. Rearranged I/O standards in a more logical order.
Table 16: Added parameter Trpyy (Minimum Pulse Width, SR Input).

Table 17: Added data for the following I/O standards: SSTL18_I, SSTL18_lI,
SSTL18_I_DCI, SSTL18_II_DCI, HSLVDCI_15, HSLVDCI_18, HSLVDCI_25,
HSLVDCI_33. Changed “CslI” to “Crgg” to agree with Figure 1 and Table 19.
Rearranged I/O standards in a more logical order.

Table 18: Added data for the following I/O standards: SSTL18_I, SSTL18_lI,
HSTL_I_18, HSTL_II_18, HSTL_III_18, HSTL_IV_18. Added footnote defining
equivalents for DCI standards.

Table 19: Added Footnotes (2) and (3) to PCI/PCI-X capacitive load (Crgg) values.
Added HSLVDCI callouts to LVDCI parameter rows (same values).

Table 28: Added parameter Tgccs, CLKA to CLKB Setup Time.

Table 31: Added Footnote (1) indicating that Fcc sgriaL should not exceed
Fcc_sTarTup if no provision is made to adjust the speed of CCLK.

Table 33: Trcktpo corrected from a “Min” to a “Max” specification.

11/05/07

3.5

Updated copyright notice and legal disclaimer.

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-ll Data Sheet

The Virtex-ll Data Sheet contains the following modules:

e Virtex-1l Platform FPGAs: Introduction and Overview e Virtex-ll Platform FPGAs: DC and Switching
(Module 1) Characteristics (Module 3)

e Virtex-ll Platform FPGAs: Functional Description e Virtex-Il Platform FPGASs: Pinout Information
(Module 2) (Module 4)
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FG676/FGG676 Fine-Pitch BGA Package

As shown in Table 8, XC2V1500, XC2V2000, and XC2V3000 Virtex-1l devices are available in the FG676/FGG676 fine-pitch
BGA package. Pins in the XC2V 1500, XC2V2000, and XC2V3000 devices are the same, except for the pin differences in the
XC2V1500 and XC2V2000 devices shown in the No Connect columns. Following this table are the FG676/FGG676
Fine-Pitch BGA Package Specifications (1.00mm pitch).

Table 8: FG676/FGG676 BGA — XC2V1500, XC2V2000, and XC2V3000

Bank Pin Description Pin Number | No Connect in XC2V1500 | No Connect in XC2V2000
0 IO_LOIN_O D6
0 I0_LO1P_0O C6
0 I0O_LO2N_0 B1
0 I0_LO2P_0 A2
0 IO_LO3N_0/VRP_O D7
0 IO_LO3P_O/VRN_O c7
0 IO_LO4N_O/VREF_O B3
0 I0_L04P_0 A3
0 IO_LO5N_O G6
0 I0_LO5P_0 G7
0 IO_LO6N_O E6
0 I0_LO6P_0 E7
0 IO_L19N_O B4
0 I0O_L19P_0 A4
0 I0O_L21N_O B5
0 IO_L21P_0O/VREF_O A5
0 I0_L22N_0 B6
0 I0_L22P_0 A6
0 I0_L24N_0 A7
0 I0_L24P_0 A8
0 IO_L25N_0 E8 NC NC
0 I0_L25P_0 D8 NC NC
0 I0_L27N_0 G8 NC NC
0 I0_L27P_0O/VREF_0 F8 NC NC
0 IO_L49N_0 C8
0 I0_L49P_0 B8
0 IO_L51N_O D9
0 IO_L51P_0O/VREF_O E9
0 IO_L52N_0 F9
0 I0_L52P_0 G9
0 I0O_L54N_0 B9
0 I0_L54P_0 A9
0 IO_L67N_0 C9
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Table 8: FG676/FGG676 BGA — XC2V1500, XC2V2000, and XC2V3000

Bank Pin Description Pin Number | No Connect in XC2V1500 | No Connect in XC2V2000

1 10_L92P_1 A15

1 I0O_L91N_A1 B15

1 IO_L91P_1/VREF_1 C15

1 IO_L78N_1 D15 NC

1 I0_L78P_1 E15 NC

1 I0_L76N_1 F15 NC

1 I0_L76P_1 G15 NC

1 IO_L75N_1/VREF_1 G16 NC

1 I0_L75P_1 F16 NC

1 IO_L73N_1 A16 NC

1 I0_L73P_1 A17 NC

1 I0_L72N_A1 B16

1 I0_L72P_1 C16

1 I0_L70N_A1 D16

1 I0_L70P_1 E16

1 IO_L69N_1/VREF_1 C17

1 10_L69P_1 D17

1 I0_L67N_1 H16

1 I0_L67P_1 G17

1 I0_L54N_A1 E17

1 I0_L54P_1 F17

1 IO_L52N_1 A18

1 I0_L52P_1 A19

1 IO_L51N_1/VREF_1 E18

1 I0_L51P_1 D18

1 IO_L49N_A1 B18

1 10_L49P_1 Cc18

1 I0_L27N_1/VREF_1 F19 NC NC
1 10_L27P_1 F18 NC NC
1 I0_L25N_A1 G18 NC NC
1 I0_L25P_1 G19 NC NC
1 I0_L24N_A1 B19

1 10_L24P_1 C19

1 I0_L22N_1 D19

1 10_L22P_1 E19

1 IO_L21N_1/VREF_1 A20

1 I0_L21P_1 A21
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Table 9: BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in XC2V1000 | No Connect in XC2V1500

0 I0_L69P_O/VREF_0 B9 NC

0 IO_L70N_0 F10 NC

0 IO_L70P_0 E10 NC

0 IO_L72N_0 A10 NC

0 IO_L72P_0 Al1 NC

0 IO_L73N_0 C10 NC NC
0 I0_L73P_0 B10 NC NC
0 I0_L91N_0/VREF_0 D11

0 I0_L91P_0 C11

0 IO_L92N_0 G11

0 I0_L92P_0 E11

0 IO_L93N_0 C12

0 IO_L93P_0 B12

0 I0_L94N_0/VREF_0 E12

0 I0_L94P_0 D12

0 IO_L95N_0/GCLK7P G12

0 I0_L95P_0/GCLK6S F12

0 IO0_L96N_0/GCLK5P H11

0 I0_L96P_0/GCLK4S H12

1 I0_L96N_1/GCLK3P A13

1 10_L96P_1/GCLK2S Al4

1 IO_L95N_1/GCLK1P B13

1 I0_L95P_1/GCLKOS C13

1 I0O_L94N_1 D13

1 10_L94P_1/VREF_1 E13

1 IO_L93N_1 F13

1 10_L93P_1 G13

1 IO_L92N_1 H13

1 10_L92P_1 H14

1 IO_L91N_A1 Ci14

1 I0_L91P_1/VREF_1 D14

1 I0_L73N_1 E14 NC NC
1 IO_L73P_1 G14 NC NC
1 IO_L72N_1 A15 NC

1 IO_L72P_1 A16 NC
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Table 9: BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in XC2V1000 | No Connect in XC2V1500
NA GND Y5
NA GND W19
NA GND W6
NA GND V24
NA GND Vvis
NA GND V7
NA GND V1
NA GND R21
NA GND R4
NA GND P14
NA GND P13
NA GND P12
NA GND P11
NA GND N14
NA GND N13
NA GND N12
NA GND N11
NA GND M14
NA GND M13
NA GND M12
NA GND M11
NA GND L14
NA GND L13
NA GND L12
NA GND L11
NA GND K21
NA GND K4
NA GND G24
NA GND G18
NA GND G7
NA GND G1
NA GND F19
NA GND Fé
NA GND E20
NA GND E5
NA GND D21
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Table 10: BG728 BGA — XC2V3000

Bank Pin Description Pin Number
0 I0_L52P_0 E10
0 IO_L54N_0 D10
0 I0_L54P_0 c10
0 IO_L67N_0 B10
0 I0_L67P_0 A10
0 IO_L69N_0 G11
0 I0_L69P_0/VREF_0 H11
0 IO_L70N_0 F11
0 IO_L70P_0 F12
0 IO_L72N_0 D11
0 I0_L72P_0 C11
0 IO_L73N_0 B11
0 I0_L73P_0 Al
0 IO_L75N_0 H12
0 I0_L75P_0/VREF_0 J12
0 IO_L76N_0 E12
0 I0_L76P_0 D12
0 IO_L78N_0 B12
0 I0_L78P_0 Al12
0 IO_L91N_0/VREF_0 J13
0 I0_L91P_0 H13
0 I0_L92N_0 G13
0 I0_L92P_0 F13
0 IO_L93N_0 E13
0 I0_L93P_0 D13
0 I0_L94N_0/VREF_0 B13
0 I0_L94P_0 A13
0 I0_L95N_0/GCLK7P C13
0 I0_L95P_0/GCLK6S C14
0 10_L96N_0/GCLK5P F14
0 I0_L96P_0/GCLK4S E14
1 10_L96N_1/GCLK3P G14
1 10_L96P_1/GCLK2S H14
1 I0_L95N_1/GCLK1P A15
1 I0_L95P_1/GCLKO0S B15
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Table 10: BG728 BGA — XC2V3000

Bank Pin Description Pin Number
3 IO_L19N_3 AB26
3 I0_L19P_3 AB25
3 IO_LO6N_3 AB24
3 I0_LO6P_3 AB23
3 I0O_LO04N_3 AC27
3 I0_L04P_3 AC26
3 IO_LO3N_3/VREF_3 AC25
3 IO_LO3P_3 AC24
3 I0_LO2N_3/VRP_3 AD27
3 I0_L02P_3/VRN_3 AE27
3 IO_LO1TN_3 AD26
3 IO_LO1P_3 AD25
4 |O_LO1N_4/BUSY/DOUT(") AF25
4 IO_LO1P_4/INIT_B AG25
4 |O_LO2N_4/DO/DIN(™) AF24
4 I0_L02P_4/DA1 AG24
4 I0_LO3N_4/D2/ALT_VRP_4 AD23
4 I0_LO3P_4/D3/ALT_VRN_4 AE23
4 IO_LO4N_4/VREF_4 AF23
4 I0_L04P_4 AG23
4 IO_LO5N_4/VRP_4 AD22
4 I0_LO5P_4/VRN_4 AE22
4 IO_LO6N_4 AF22
4 I0_LO6P_4 AG22
4 IO_L19N_4 AC21
4 I0_L19P_4 AB21
4 IO_L21N_4 AE21
4 I0_L21P_4/VREF_4 AE20
4 IO_L22N_4 AF21
4 I0_L22P_4 AG21
4 I0O_L24N_4 AB20
4 I0_L24P_4 AA20
4 IO_L25N_4 AC20
4 I0_L25P_4 AD20
4 IO_L27N_4 AG20
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Table 10: BG728 BGA — XC2V3000

Bank Pin Description Pin Number
NA GND T12
NA GND R16
NA GND R15
NA GND R14
NA GND R13
NA GND R12
NA GND P27
NA GND P24
NA GND P19
NA GND P16
NA GND P15
NA GND P14
NA GND P13
NA GND P12
NA GND P9
NA GND P4
NA GND P1
NA GND N16
NA GND N15
NA GND N14
NA GND N13
NA GND N12
NA GND M16
NA GND M15
NA GND M14
NA GND M13
NA GND M12
NA GND L23
NA GND L5
NA GND J14
NA GND H26
NA GND H20
NA GND H8
NA GND H2
NA GND G21
NA GND G7
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Table 11: FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in the XC2V1000 | No Connect in the XC2V1500
4 IO_L19N_4 AK6
4 IO_L19P_4 AK5
4 IO_L20N_4 AE9
4 I0_L20P_4 AE10
4 I0_L21N_4 AF7
4 IO_L21P_4/VREF_4 AF8
4 I0_L22N_4 AK7
4 I0_L22P_4 AJ6
4 I0_L23N_4 AD10
4 I0_L23P_4 AD11
4 I0_L24N_4 AG8
4 |O_L24P_4 AG7
4 IO_L49N_4 AJ8
4 IO_L49P_4 AJ7
4 I0_L50N_4 AE11
4 I0_L50P_4 AE12
4 IO_L51N_4 AG9
4 IO_L51P_4/VREF_4 AG10
4 I0_L52N_4 AK9
4 I0_L52P_4 AJ9
4 I0_L53N_4 AHS8
4 I0_L53P_4 AH9
4 I0_L54N_4 AF11
4 IO_L54P_4 AF10
4 I0_L67N_4 AJ11 NC
4 IO_L67P_4 AJ10 NC
4 I0_L68N_4 AC12 NC
4 I0_L68P_4 AC13 NC
4 I0_L69N_4 AG11 NC
4 I0_L69P_4/VREF_4 AG12 NC
4 IO_L70N_4 AK11 NC
4 IO_L70P_4 AK10 NC
4 I0_L71N_4 AD12 NC
4 IO_L71P_4 AD13 NC
4 I0_L72N_4 AH12 NC
4 I0_L72P_4 AH11 NC
4 I0_L73N_4 AJ13 NC NC
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Table 11: FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in the XC2V1000 | No Connect in the XC2V1500
5 I0_L78P_5 AF16 NC NC
5 IO_L77N_5 AB16 NC NC
5 I0_L77P_5 AB17 NC NC
5 I0_L76N_5 AJ19 NC NC
5 I0_L76P_5 AJ18 NC NC
5 IO_L75N_5/VREF_5 AG18 NC NC
5 I0_L75P_5 AF18 NC NC
5 I0_L74N_5 AE17 NC NC
5 I0_L74P_5 AE18 NC NC
5 I0_L73N_5 AK20 NC NC
5 I0_L73P_5 AK19 NC NC
5 I0_L72N_5 AH20 NC
5 I0_L72P_5 AH19 NC
5 I0_L71N_5 AD18 NC
5 I0_L71P_5 AD19 NC
5 I0_L70N_5 AJ21 NC
5 IO_L70P_5 AJ20 NC
5 IO_L69N_5/VREF_5 AG19 NC
5 IO_L69P_5 AG20 NC
5 I0_L68N_5 AC18 NC
5 IO_L68P_5 AC19 NC
5 I0_L67N_5 AK22 NC
5 IO_L67P_5 AK21 NC
5 I0_L54N_5 AF21
5 I0_L54P_5 AF20
5 IO_L53N_5 AH22
5 IO_L53P_5 AH23
5 I0_L52N_5 AG22
5 IO_L52P_5 AG21
5 IO_L51N_5/VREF_5 AF22
5 I0_L51P_5 AF23
5 IO_L50N_5 AE19
5 IO_L50P_5 AE20
5 I0_L49N_5 AJ23
5 I0_L49P_5 AJ22
5 I0_L24N_5 AF24
5 I0_L24P_5 AG23
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
NA GND AE32
NA GND AE3
NA GND AC30
NA GND AC5
NA GND AA28
NA GND AA21
NA GND AA20
NA GND AA19
NA GND AA18
NA GND AA17
NA GND AA16
NA GND AA15
NA GND AA14
NA GND AA7
NA GND Y33
NA GND Y21
NA GND Y20
NA GND Y19
NA GND Y18
NA GND Y17
NA GND Y16
NA GND Y15
NA GND Y14
NA GND Y2
NA GND W26
NA GND W21
NA GND W20
NA GND W19
NA GND W18
NA GND W17
NA GND W16
NA GND W15
NA GND W14
NA GND W9
NA GND Va1
NA GND V20
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Table 13: FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number | No Connect in the XC2V4000 | No Connect in the XC2V6000
4 I0_L32P_4 AM14 NC
4 IO_L33N_4 AT10 NC
4 IO_L33P_4/VREF_4 AT9 NC
4 IO_L34N_4 AV10 NC
4 I0_L34P_4 AV9 NC
4 IO_L35N_4 AH16 NC
4 I0_L35P_4 AH17 NC
4 IO_L36N_4 AP13 NC
4 I0_L36P_4 AP12 NC
4 IO_L49N_4 AU12
4 I0_L49P_4 AU11
4 IO_L50N_4 AK15
4 I0_L50P_4 AJ16
4 IO_L51N_4 AT12
4 IO_L51P_4/VREF_4 AT11
4 IO_L52N_4 AN15
4 IO_L52P_4 AN14
4 IO_L53N_4 AR12
4 IO_L53P_4 AR13
4 IO_L54N_4 AT14
4 IO_L54P_4 AT13
4 IO_L55N_4 AW11
4 IO_L55P_4 AW10
4 IO_L56N_4 AM15
4 IO_L56P_4 AM16
4 IO_L57N_4 AP15
4 I0_L57P_4/VREF_4 AP14
4 IO_L58N_4 AV13
4 IO_L58P_4 AV12
4 IO_L59N_4 AK16
4 IO_L59P_4 AK17
4 IO_L60N_4 AR16
4 IO_L60P_4 AR15
4 IO_L67N_4 AW13
4 IO_L67P_4 AW12
4 IO_L68N_4 AL16
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Table 13: FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number | No Connect in the XC2V4000 | No Connect in the XC2V6000
7 IO_L02P_7/VRN_7 M27
7 IO_LO2N_7/VRP_7 L27
7 I0_LO1P_7 D38
7 IO_LOIN_7 E37
0 VCCO_0 P25
0 VCCO_0 P24
0 VCCO_0 P23
0 VCCO_0 P22
0 VCCO_0 P21
0 VCCO_0 N26
0 VCCO_0 N25
0 VCCO_0 N24
0 VCCO_0 N23
0 VCCO_0 N22
0 VCCO_0 N21
0 VCCO_0 L23
0 VCCO_0 J25
0 VCCO_0 G27
0 VCCO_0 E29
0 VCCO_0 Cc22
0 VCCO_0 B26
1 VCCO_1 P19
1 VCCO_1 P18
1 VCCO_1 P17
1 VCCO_1 P16
1 VCCO_1 P15
1 VCCO_1 N19
1 VCCO_1 N18
1 VCCO_1 N17
1 VCCO_1 N16
1 VCCO_1 N15
1 VCCO_1 N14
1 VCCO_1 L17
1 VCCO_1 J15
1 VCCO_1 G13
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Table 14: BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
NA VCCINT T21
NA VCCINT u1o
NA VCCINT u13
NA VCCINT u19
NA VCCINT u22
NA VCCINT V13
NA VCCINT V19
NA VCCINT W13
NA VCCINT W14
NA VCCINT W15
NA VCCINT W16
NA VCCINT W17
NA VCCINT w18
NA VCCINT W19
NA VCCINT Y12
NA VCCINT Y16
NA VCCINT Y20
NA VCCINT AA11
NA VCCINT AA16
NA VCCINT AA21
NA VCCINT AB15
NA VCCINT AB17
NA GND A2
NA GND A3
NA GND A16
NA GND A29
NA GND A30
NA GND B1
NA GND B2
NA GND B8
NA GND B24
NA GND B30
NA GND B31
NA GND C1
NA GND C3
NA GND C29
NA GND C31
NA GND D4
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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-ll Data Sheet

The Virtex-ll Data Sheet contains the following modules:

* Virtex-ll Platform FPGAs: Introduction and Overview e Virtex-ll Platform FPGAs: DC and Switching
(Module 1) Characteristics (Module 3)
* Virtex-ll Platform FPGAs: Functional Description e Virtex-ll Platform FPGAs: Pinout Information
(Module 2) (Module 4)
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