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Virtex-ll Platform FPGAs: Functional Description

Table 13: Virtex-ll Logic Resources Available in All CLBs

CLB Array: | Number | Number Max Distributed Number Number Number
Row x of of SelectRAM or Shift of of of SOP
Device Column Slices LUTs Register (bits) Flip-Flops | Carry-Chains(!) | Chains(1)
XC2V40 8x8 256 512 8,192 512 16 16
XC2v80 16 x 8 512 1,024 16,384 1,024 16 32
XC2v250 24 x 16 1,536 3,072 49,152 3,072 32 48
XC2V500 32x24 3,072 6,144 98,304 6,144 48 64
XC2Vv1000 40 x 32 5,120 10,240 163,840 10,240 64 80
XC2V1500 48 x 40 7,680 15,360 245,760 15,360 80 96
XC2V2000 56 x 48 10,752 21,504 344,064 21,504 96 112
XC2V3000 64 x 56 14,336 | 28,672 458,752 28,672 112 128
XC2V4000 80x 72 23,040 | 46,080 737,280 46,080 144 160
XC2V6000 96 x 88 33,792 67,584 1,081,344 67,584 176 192
XC2v8000 112 x 104 46,592 93,184 1,490,944 93,184 208 224
Notes:

1. The carry-chains and SOP chains can be split or cascaded.

18 Kbit Block SelectRAM Resources

Introduction

Virtex-1I devices incorporate large amounts of 18 Kbit block
SelectRAM. These complement the distributed SelectRAM
resources that provide shallow RAM structures imple-
mented in CLBs. Each Virtex-1l block SelectRAM is an 18
Kbit true dual-port RAM with two independently clocked and
independently controlled synchronous ports that access a
common storage area. Both ports are functionally identical.
CLK, EN, WE, and SSR polarities are defined through con-
figuration.

Each port has the following types of inputs: Clock and Clock
Enable, Write Enable, Set/Reset, and Address, as well as
separate Data/parity data inputs (for write) and Data/parity
data outputs (for read).

Operation is synchronous; the block SelectRAM behaves
like a register. Control, address and data inputs must (and
need only) be valid during the set-up time window prior to a
rising (or falling, a configuration option) clock edge. Data
outputs change as a result of the same clock edge.

Configuration

The Virtex-1l block SelectRAM supports various configura-
tions, including single- and dual-port RAM and various

data/address aspect ratios. Supported memory configura-
tions for single- and dual-port modes are shown in Table 14.

Table 14: Dual- and Single-Port Configurations

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

Single-Port Configuration

As a single-port RAM, the block SelectRAM has access to
the 18 Kbit memory locations in any of the 2K x 9-bit,
1K x 18-bit, or 512 x 36-bit configurations and to 16 Kbit
memory locations in any of the 16K x 1-bit, 8K x 2-bit, or
4K x 4-bit configurations. The advantage of the 9-bit, 18-bit
and 36-bit widths is the ability to store a parity bit for each
eight bits. Parity bits must be generated or checked exter-
nally in user logic. In such cases, the width is viewed as 8 +
1, 16 + 2, or 32 + 4. These extra parity bits are stored and
behave exactly as the other bits, including the timing param-
eters. Video applications can use the 9-bit ratio of Virtex-I|
block SelectRAM memory to advantage.

Each block SelectRAM cell is a fully synchronous memory
as illustrated in Figure 29. Input data bus and output data
bus widths are identical.
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Routing

DCM Locations/Organization

Virtex-1l DCMs are placed on the top and bottom of each
block RAM and multiplier column. The number of DCMs
depends on the device size, as shown in Table 24.

Table 24: DCM Organization

Device Columns DCMs
XC2v40 2 4
XC2v80 2 4
XC2Vv250 4 8
XC2V500 4 8
XC2V1000 4 8
XC2V1500 4 8
XC2V2000 4 8
XC2V3000 6 12
XC2V4000 6 12
XC2Vv6000 6 12
XC2Vv8000 6 12

Active Interconnect Technology

Local and global Virtex-Il routing resources are optimized
for speed and timing predictability, as well as to facilitate IP

ing resources are segmented to offer the advantages of a
hierarchical solution. Virtex-1l logic features like CLBs,
IOBs, block RAM, multipliers, and DCMs are all connected
to an identical switch matrix for access to global routing
resources, as shown in Figure 47.
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Figure 47: Active Interconnect Technology

Each Virtex-1l device can be represented as an array of
switch matrixes with logic blocks attached, as illustrated in

cores implementation. Virtex-1l Active Interconnect Technol- Figure 48.
ogy is a fully buffered programmable routing matrix. All rout-
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Figure 48: Routing Resources
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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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Date Version Revision
07/16/02 2.0 e Updated compatible input standards listed in Table 6.
09/26/02 5 1 e Changed number of resources available to the XC2V40 device in Table 13.
' e Clarified Power On Reset information under Configuration Sequence.
12/06/02 211 e Cosmetic edits.
e Added qualification note to Figure 13, page 11.
* Corrected sentence in section Input/Output Individual Options, page 4, to read “The
05/07/03 2.1.2 . AN :
optional weak-keeper circuit is connected to each user I/O pad.
e Corrected typographical errors in Table 3 for names of HSTL_[x]_DCI_18 standards.
¢ Removed Compatible Output Standards and Compatible Input Standards tables.
06/19/03 50 ¢ Added new Table 5, Summary of Voltage Supply Requirements for All Input and
' Output Standards. This table replaces deleted I/O standards tables.
e Added section Rules for Combining I/0 Standards in the Same Bank, page 6.
08/01/03 3.0 All Virtex-1l devices and speed grades now Production. See Table 13, Module 3.
10/14/03 3.1 e Added section Local Clocking, page 29.
¢ Table 1, page 1:
- Added SSTL18_l and SSTL18_lII.
- Corrected names of 1.8V HSTL_I-IV standards to “HSTL_I-IV_18".
- Corrected Input Vggg for HSTL_III-IV_18 from 1.08V to 1.1V.
- Changed “N/A” to “N/R” (no requirement).
e Table 2, page 2:
- Changed “N/A” to “N/R” (no requirement).

e Table 3, page 2:

- Added SSTL18_I_DCI, SSTL18_lI_DCI, LVDS_33_DCI, LVDSEXT_33_DCI,
LvDS_25_DCI, and LVDSEXT_25_DCI.
- Corrected Input Vggg for HSTL_III-IV_18 from 1.08V to 1.1V.

* Sections Slave-Serial Mode and Master-Serial Mode, page 36: Changed "rising" to
"falling" edge with respect to DOUT.

e Added verbiage to section Bitstream Encryption, page 38: “For devices that support
this feature, please contact your sales representative for specific ordering part
number.”

03/29/04 3.2 e Table 2, page 2, and Table 5, page 7: Removed LVDS_33_DCI and
LVDSEXT_33_DCI from tables.

e Table 26, page 37: Updated bitstream lengths.

* Section BUFGMUX, page 29: Corrected the definition of the "presently selected clock”
to be 10 or I1. Corrected signal names in Figure 44 and associated text from CLKO and
CLK1 to 10 and I1.

e Recompiled for backward compatibility with Acrobat 4 and above.

06/24/04 3.3 * Table 1, page 1: Added example to Footnote (1) regarding Vo rules for GTL and
GTLP.
e Added reference to Pb-free package types in Figure 7, page 6.
03/01/05 3.4 * Reassigned heading hierarchies for better agreement with content.
* Table 2: Corrected Vop output voltages.
* Table 26: Updated bitstream lengths.
11/05/07 35 e Updated copyright statement and legal disclaimer.
e Boundary-Scan (JTAG, IEEE 1532) Mode, page 37: Updated IEEE 1149.1 compliance
statement.
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Table 19: Output Delay Measurement Methodology

IOSTANDARD Rger | Crer" | Vimeas | VRer
Description Attribute (Q) (pF) (V) (V)
SSTL (Stub Series Terminated Logic), Class I, 1.8V SSTL18_I 50 0 VREr 0.9
SSTL, Class Il, 1.8V SSTL18_lI 25 0 VREr 0.9
SSTL, Class |, 2.5V SSTL2_| 50 0 Veer | 1.25
SSTL, Class Il, 2.5V SSTL2_lI 25 0 Vgerg | 1.25
SSTL, Class |, 3.3V SSTL3_I 50 0 VREr 1.5
SSTL, Class Il, 3.3V SSTL3_II 25 0 VRer 1.5
AGP-2X/AGP (rising edge) 50 0 0.94 0
AGP-2X/AGP (Accelerated Graphics Port)
AGP-2X/AGP (falling edge) 50 0 2.03 3.3
LVDS (Low-Voltage Differential Signaling), 2.5V LVDS_25 50 0 VRer 1.2
LVDS, 3.3V LVDSEXT_25 50 0 VREr 1.2
LVDSEXT (LVDS Extended Mode), 2.5V LvVDS_33 50 0 VREF 1.2
LVDSEXT, 3.3V LVDSEXT_33 50 0 VREF 1.2
BLVDS (Bus LVDS), 2.5V BLVDS_25 1M 0 1.2 0
LDT (HyperTransport), 2.5V LDT_25 50 0 VREr 0.6
LVPECL (Low-Voltage Positive Electron-Coupled Logic), 3.3V LVPECL_33 1M 0 1.23 0
I(_I\_/cf\)/v(?:;:i;veDl;:i{qitally Controlled Impedance), 3.3V LVDCI_33, HSLVDCI_33 ™ 0 1.65 0
LVDCI/HSLVDCI, 2.5V LVDCI_25, HSLVDCI_25 1M 0 1.25 0
LVDCI/HSLVDCI, 1.8V LvDCI_18, HSLVDCI_18 1M 0 0.9 0
LVDCI/HSLVDCI, 1.5V LVDCI_15, HSLVDCI_15 1M 0 0.75 0
HSTL (High-Speed Transceiver Logic), Class | & II, with DCI HSTL_I_DCI, HSTL_II_DCI 50 0 Veger | 0.75
HSTL, Class Il & 1V, with DCI HSTL_II_DCI, HSTL_IV_DCI 50 0 0.9 1.5
HSTL, Class | & I, 1.8V, with DCI HSTL_I_DCI_18, HSTL_II_DCI_18 50 0 VREr 0.9
HSTL, Class Ill & 1V, 1.8V, with DCI HSTL_III_DCI_18, HSTL_IV_DCI_18 | 50 0 1.1 1.8
SSTL (Stub Series Termi.Logic), Class | & 1, 1.8V, with DCI SSTL18_I_DCI, SSTL18_II_DCI 50 0 VRer 0.9
SSTL, Class | & 11, 2.5V, with DCI SSTL2_|_DCI, SSTL2_II_DCI 50 0 Vger | 1.25
SSTL, Class | & 11, 3.3V, with DCI SSTL3_I_DCI, SSTL3_II_DCI 50 0 VRer 1.5
GTL (Gunning Transceiver Logic) with DCI GTL_DCI 50 0 0.8 1.2
GTL Plus with DCI GTLP_DCI 50 0 1.0 1.5
Notes:
1. Cgegr is the capacitance of the probe, nominally 0 pF.
2. Per PCI specifications.
3. Per PCI-X specifications.
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Table 6: FG256/FGG256 BGA — XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000

Bank Pin Description Pin Number | No Connect in XC2V40 | No Connect in XC2V80
5 IO_LO1P_5/CS_B T3
6 IO_LO1P_6 P1
6 IO_LO1TN_6 N1
6 I0_L02P_6/VRN_6 N3
6 I0_LO2N_6/VRP_6 N2
6 I0_LO3P_6 M4
6 IO_LO3N_6/VREF_6 M3
6 I0_L04P_6 M2 NC
6 IO_L04N_6 M1 NC
6 I0_LO6P_6 L4 NC
6 IO_LO6N_6 L3 NC
6 I0_L43P_6 L2 NC NC
6 IO_L43N_6 L1 NC NC
6 I0_L45P_6 L5 NC NC
6 IO_L45N_6/VREF_6 K5 NC NC
6 I0_L91P_6 K4 NC
6 IO_L91N_6 K3 NC
6 I0_L93P_6 K2 NC
6 IO_L93N_6/VREF_6 K1 NC
6 I0_L94P_6 Ja
6 IO_L94N_6 J3
6 I0_L96P_6 J2
6 IO_L96N_6 J1
7 10_L96P_7 H1
7 IO_L96N_7 H2
7 10_L94P_7 H3
7 I0_L94N_7 H4
7 I0_L93P_7/VREF_7 G1 NC
7 IO_L93N_7 G2 NC
7 I0_L91P_7 G3 NC
7 IO_L91N_7 G4 NC
7 I0_L45P_7/VREF_7 G5 NC NC
DS031-4 (v3.5) November 5, 2007 www.xilinx.com Module 4 of 4
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Table 7: FG456/FGG456 BGA — XC2V250, XC2V500, and XC2V1000

Bank Pin Description Pin Number | No Connect in XC2V250 | No Connect in XC2V500
0 VCCO_0 F7
1 VCCO_1 G14
1 VCCO_1 G13
1 VCCO_1 G12
1 VCCO_1 F16
1 VCCO_1 F15
2 VCCO_2 L16
2 VCCO_2 K16
2 VCCO_2 J16
2 VCCO_2 H17
2 VCCO_2 G17
3 VCCO_3 T17
3 VCCO_3 R17
3 VCCO_3 P16
3 VCCO_3 N16
3 VCCO_3 M16
4 VCCO_4 ui6
4 VCCO_4 uis
4 VCCO_4 T14
4 VCCO_4 T13
4 VCCO_4 T12
5 VCCO_5 us
5 VCCO_5 u7
5 VCCO_5 T11
5 VCCO_5 T10
5 VCCO_5 T9
6 VCCO_6 T6
6 VCCO_6 R6
6 VCCO_6 P7
6 VCCO_6 N7
6 VCCO_6 M7
7 VCCO_7 L7
7 VCCO_7 K7
7 VCCO_7 J7
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FG456/FGG456 Fine-Pitch BGA Package Specifications (1.00mm pitch)
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Figure 3: FG456/FGG456 Fine-Pitch BGA Package Specifications
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Table 10: BG728 BGA — XC2V3000

Bank Pin Description Pin Number
NA GND F22
NA GND Fé
NA GND E23
NA GND E17
NA GND E11
NA GND E5
NA GND D24
NA GND D14
NA GND D4
NA GND C25
NA GND C3
NA GND B27
NA GND B26
NA GND B20
NA GND B8
NA GND B2
NA GND B1
NA GND A27
NA GND A26
NA GND Al4
NA GND A2

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

6 IO_L68N_6 Y26 NC
6 IO_L69P_6 AA30 NC
6 IO_L69N_6/VREF_6 Y30 NC
6 IO_L70P_6 W24 NC
6 IO_L70N_6 V24 NC
6 IO_L71P_6 Y27 NC
6 I0_L71N_6 wa7 NC
6 IO_L72P_6 w28 NC
6 I0_L72N_6 Y28 NC
6 IO_L73P_6 Va5 NC NC
6 IO_L73N_6 u25 NC NC
6 I0_L74P_6 V26 NC NC
6 I0_L74N_6 va27 NC NC
6 IO_L75P_6 Y29 NC NC
6 IO_L75N_6/VREF_6 W29 NC NC
6 IO_L76P_6 u22 NC NC
6 IO_L76N_6 T22 NC NC
6 IO_L77P_6 u26 NC NC
6 I0_L77N_6 T26 NC NC
6 IO_L78P_6 V30 NC NC
6 IO_L78N_6 W30 NC NC
6 IO_L91P_6 u23
6 IO_L91N_6 T23
6 I0_L92P_6 u27
6 I0_L92N_6 T27
6 IO_L93P_6 V29
6 IO_L93N_6/VREF_6 u29
6 I0_L94P_6 T24
6 I0_L94N_6 T25
6 IO_L95P_6 u2s
6 IO_L95N_6 T28
6 IO_L96P_6 T30
6 I0_L96N_6 u30

I0_L96P_7 P28
7 I0_L96N_7 R28

I0_L95P_7 R25
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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

7 I0_L95N_7 R24

7 I0_L94P_7 R29

7 I0_L94N_7 T29

7 I0_L93P_7/VREF_7 R27

7 I0_L93N_7 P27

7 I0_L92P_7 R23

7 I0_L92N_7 P23

7 IO_L91P_7 N30

7 I0_L91N_7 P30

7 I0_L78P_7 P26 NC NC
7 I0_L78N_7 R26 NC NC
7 I0_L77P_7 R22 NC NC
7 I0_L77N_7 P22 NC NC
7 I0_L76P_7 N29 NC NC
7 I0_L76N_7 P29 NC NC
7 I0_L75P_7/VREF_7 N27 NC NC
7 I0_L75N_7 N26 NC NC
7 IO_L74P_7 P25 NC NC
7 I0_L74N_7 N25 NC NC
7 IO_L73P_7 L30 NC NC
7 I0_L73N_7 M30 NC NC
7 I0_L72P_7 L28 NC

7 I0_L72N_7 M28 NC

7 IO_L71P_7 N24 NC

7 I0_L71N_7 M24 NC

7 IO_L70P_7 L29 NC

7 I0_L70N_7 M29 NC

7 I0_L69P_7/VREF_7 M27 NC

7 I0_L69N_7 L27 NC

7 IO_L68P_7 N23 NC

7 I0_L68N_7 M23 NC

7 I0_L67P_7 J30 NC

7 I0_LB67N_7 K30 NC

7 I0_L54P_7 K26

7 I0_L54N_7 L26

7 IO_L53P_7 M25

7 I0_L53N_7 L25
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000

2 I0_L51N_2 L6

2 I0_L51P_2/VREF_2 M6

2 I0_L52N_2 M3

2 I0_L52P_2 L3

2 I0_L53N_2 L4

2 10_L53P_2 K4

2 I0_L54N_2 N4

2 10_L54P_2 M4

2 I0_LB67N_2 M2

2 I0_L67P_2 L2

2 I0_L68N_2 N8

2 10_L68P_2 P8

2 IO_LB69N_2 N6

2 I0_L69P_2/VREF_2 P6

2 IO_L70N_2 P5

2 I0_L70P_2 N5

2 I0_L71N_2 P10

2 I0_L71P_2 R10

2 I0_L72N_2 P3

2 I0_L72P_2 N3

2 I0_L73N_2 M1

2 I0_L73P_2 L1

2 I0_L74N_2 P9

2 I0_L74P_2 R9

2 I0_L75N_2 P2

2 I0_L75P_2/VREF_2 N2

2 I0_L76N_2 R4

2 I0_L76P_2 P4

2 I0_L77N_2 R8

2 I0_L77P_2 T8

2 I0_L78N_2 T3

2 I0_L78P_2 R3

2 I0_L79N_2 P1 NC
2 I0_L79P_2 N1 NC
2 I0_L80ON_2 T11 NC
2 10_L80P_2 Ui NC
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
4 IO_L20N_4 AJ10
4 I0_L20P_4 AJ9
4 IO_L21N_4 AH9
4 IO_L21P_4/VREF_4 AH10
4 I0_L22N_4 AN5
4 I0_L22P_4 AN4
4 I0_L23N_4 AE12
4 I0_L23P_4 AE13
4 I0_L24N_4 AM9
4 I0_L24P_4 AL8
4 IO_L25N_4 AP5
4 I0_L25P_4 AP4
4 I0_L26N_4 AG11
4 10_L26P_4 AG12
4 I0_L27N_4 AN7
4 I0_L27P_4/VREF_4 AN6
4 I0_L28N_4 AL10
4 I0_L28P_4 AL9
4 I0_L29N_4 AF12
4 10_L29P_4 AF13
4 I0_L30N_4 AK10
4 I0_L30P_4 AK11
4 IO_L49N_4 AP7
4 10_L49P_4 AP6
4 I0_L50N_4 AH13
4 I0_L50P_4 AH12
4 I0_L51N_4 AJ11
4 IO_L51P_4/VREF_4 AJ12
4 I0_L52N_4 AP9
4 I0_L52P_4 AN8
4 I0_L53N_4 AG13
4 I0_L53P_4 AG14
4 I0_L54N_4 AM11
4 10_L54P_4 AL11
4 I0_L60N_4 AN10
4 I0_L60P_4 AN9
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FF1152 Flip-Chip Fine-Pitch BGA Package Specifications (1.00mm pitch)

peg

BOTTOM VIEW

| 1] i
1

4. 4, 1 1 14 1 1 4
3|33:’2:“3029252725252 23222l2019 ﬁ” 615 13 2!1 09 8 7 6 5 3 2

|OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO-Q-I—-
$00000000000000000AV0000000000000H
[e}eXeYoXeRoXoRoRoNoNo Yo Yo o oo Yol (oReRo e oYo Yoo oo Yo o ReRoRoNo Yo
0000000000000 0QO00DOVO00O0O000000O000
00000000 Q000000000OVO0OOO00O00OVO0VOO000

000000000000 00O0O0O0ILOC 00000000
000000000000 0OO0O0ILO 00000000
00000000000 0O0O00O0ILO 00000000
000000000000 00O000LO 00000000
000000000000 0O0O0O0LO 00000000
OC00000000000000000O 00000000

Q
a
e}
Q
Q
Q
Q
Q
el
a
e}
Q
Q

C00000000000000000O
000000000000 000Q000O
000000000000 000000O

[eXe][eXeReXoXeXoXoXoYoXo Ko Xo]
(e}
(e}
[e]
(o]
(¢}
(e}
[
o

[¢]
[¢]
(o]
(@]
[¢]
[¢]
[¢]
[¢]
o]
Q
(o]
Q
[¢]
[¢]
(o]

QOO0IDOV0O0O0000000

o

o

o

o

e}

(e}

[}

o
Q0000000000000 0
[eXeXe] eXoRoRoXoXeoYoXo o Yo XoXe]
[eXeXe] eXeoRoRoXoXeoYoXo o o XoXe]

00000000

OOOOOOOOOOOOOOOOO|OOOOOOOOOOOOOOOOO
000000000000 000000IV0O0000000O0V0O000
OOODOOOOOOODDOOOO'DOOODOOOODOOOOOOO

>
1

1)’1;5‘2‘5§-<E<|C —HDDVZTrXCITOMMOO®m

Aa[0.20]¢4X

JOP VIEW

(o}

PIN 1 LD.

J

r{j

[eXeXoYoXoXoXoXoXoXoXoNoloYoXoXoXol[oXoRoRoNoXoYoXoXoXoXoXoReoXoXoNo o]
[oXeXeJoXeJeXoXeXoXeoXoXoXoYoRe o Xol[oXeReNoNoXoXoXoXoXo Yoo ReXoXoXo o)
000000000000 00Q00DAVC0D0O0000AQV0O000 | AC
0000000000000 0OO0ODOVCODO0O0O0ODOOVO000 | AH
0000000000000 0OO0ODOC0ODOO0O0ODOOOO00O0O | N
0000000000000 OAO0O0DAVCOOOO00O0DOO0VOO000 | AK
0000000000000 0QOODAVO0O0000OOO0000 | A
[eXeXeJoXeJoXeXeXeXeXoXoJoXoReKoXol[oZeReReNoXoXoXoXoXoYoReRoRo o RoX o W\Y)
000000000 00500000900000000000000e e
Y
A ET EAT SI
TeceTe ’ { | | /—M AL HEA INK
SEATING PLANE—\ A P2 1 | | |
A -
o .
§ =loo0 O = == gl ¢0I0I0I®AB
deee®|C
Y MILLIMETERS |N SOLDER BALLS
B T
O | MIN, | NOM. | Max. | ©
A e 3.20 3.40
At | 040 | 050 0.60
Ao | . 2.80
D/E 35.00 BASIC
DyEr|  33.00 REF SECTION _A-A
(NQT TO SCALE)
e 1.00 BASIC
gb | 0.50 0.60 | 0.70
000 | o e 0.20 NOTES:
cce| = — | 0.35 1. ALL DIMENSIONS AND TOLERANCES CONFORM
TO ANSI Y14.5M—1994
ddd | . e 0.30
ece o | o= 010 2. SYMBOL ‘M’ IS THE BALL MATRIX SIZE.
M 34 2 3. CONFORMS TO JEDEC MS-034—AAR-1 (DEPOPULATED)

Figure 8: FF1152 Flip-Chip Fine-Pitch BGA Package Specifications

DS031-4 (v3.5) November 5, 2007
Product Specification

www.Xilinx.com

Module 4 of 4
153


http://www.xilinx.com

S XIuNXe

Virtex-ll Platform FPGAs: Pinout Information

Table 13: FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number | No Connect in the XC2V4000 | No Connect in the XC2V6000
0 I0_L22P_0 A34
0 IO_L23N_0 K27
0 I0O_L23P_0 K26
0 I0_L24N_0 F29
0 I0_L24P_0 F30
0 IO_L25N_0 B32
0 IO_L25P_0 B33
0 IO_L26N_0 L26
0 I0_L26P_0 L25
0 I0_L27N_0 G28
0 I0_L27P_0/VREF_0 G29
0 IO_L28N_0 C30
0 IO_L28P_0 C31
0 IO_L29N_0 J27
0 I0_L29P_0 J26
0 IO_L30N_0 D30
0 IO_L30P_0 D31
0 IO_L31N_0 A31 NC
0 I0_L31P_0 A32 NC
0 I0_L32N_0 H27 NC
0 I0_L32P_0 H26 NC
0 IO_L33N_0 F27 NC
0 I0_L33P_0/VREF_0 F28 NC
0 IO_L34N_0 B30 NC
0 I0_L34P_0 B31 NC
0 IO_L35N_0 M24 NC
0 IO_L35P_0 M23 NC
0 IO_L36N_0 D28 NC
0 I0_L36P_0 D29 NC
0 IO_L49N_0 Cc28
0 IO_L49P_0 C29
0 IO_L50N_0 K25
0 IO_L50P_0 L24
0 IO_L51N_O E27
0 IO_L51P_0O/VREF_0 E28
0 IO_L52N_0 A29

DS031-4 (v3.5) November 5, 2007
Product Specification

www.Xilinx.com

Module 4 of 4
155


http://www.xilinx.com

S XIuNXe

Virtex-ll Platform FPGAs: Pinout Information

Table 13: FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number | No Connect in the XC2V4000 | No Connect in the XC2V6000
3 I0_L34N_3 AH6 NC
3 I0O_L34P_3 AJ6 NC
3 I0_L33N_3/VREF_3 AJ8 NC
3 IO_L33P_3 AH8 NC
3 I0_L32N_3 ALA1 NC
3 I0_L32P_3 AMA1 NC
3 IO_L31N_3 AH7 NC
3 I0_L31P_3 AJ7 NC
3 IO_L30N_3 AH10
3 IO_L30P_3 AG10
3 IO_L29N_3 AK3
3 I0_L29P_3 AL3
3 I0_L28N_3 AK4
3 I0_L28P_3 AL4
3 I0_L27N_3/VREF_3 AJ9
3 I0_L27P_3 AH9
3 IO_L26N_3 AM2
3 I0_L26P_3 AN2
3 IO_L25N_3 AK5
3 I0_L25P_3 AL5
3 I0_L24N_3 AK9
3 I0_L24P_3 AK8
3 IO_L23N_3 ANA1
3 I0_L23P_3 AP1
3 I0_L22N_3 AK6
3 I0_L22P_3 AL6
3 IO_L21N_3/VREF_3 AH12
3 I0_L21P_3 AG12
3 IO_L20N_3 AM3
3 I0_L20P_3 AN3
3 IO_L19N_3 AM4
3 I0_L19P_3 AN4
3 IO_L12N_3 AJ12 NC
3 I0_L12P_3 AH11 NC
3 IO_L11N_3 AP2 NC
3 I0_L11P_3 AR2 NC
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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_L08P_4 AL12 NC
4 IO_LO9N_4 AP9 NC
4 IO_LO9P_4/VREF_4 AP8 NC
4 IO_L10N_4 AV6 NC
4 IO_L10P_4 AV5 NC
4 IO_L11N_4 AM11 NC
4 I0_L11P_4 AM12 NC
4 IO_L12N_4 AN10 NC
4 I0_L12P_4 AN9 NC
4 IO_L19N_4 AUS8
4 I0_L19P_4 AU7
4 IO_L20N_4 AH14
4 IO_L20P_4 AH15
4 IO_L21N_4 AT8
4 IO_L21P_4/VREF_4 AT7
4 IO_L22N_4 AW7
4 I0_L22P_4 AW6
4 IO_L23N_4 AK13
4 I0O_L23P_4 AK14
4 IO_L24N_4 AR10
4 I0_L24P_4 AR9
4 IO_L25N_4 AVS8
4 I0_L25P_4 AV7
4 IO_L26N_4 AJ14
4 I0_L26P_4 AJ15
4 IO_L27N_4 AP11
4 I0_L27P_4/VREF_4 AP10
4 IO_L28N_4 AU10
4 I0_L28P_4 AU9
4 IO_L29N_4 AL13
4 IO_L29P_4 AL14
4 IO_L30N_4 AN12
4 IO_L30P_4 AN11
4 IO_L31N_4 AW9 NC
4 I0_L31P_4 AWS NC
4 IO_L32N_4 AM13 NC
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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
4 IO_L91P_4 AV18
4 IO_L92N_4 AH20
4 I0_L92P_4 AJ20
4 IO_L93N_4 AR19
4 IO_L93P_4 AT18
4 I0_L94N_4/VREF_4 AW19
4 I0_L94P_4 AW18
4 I0_L95N_4/GCLK3S AL20
4 I0_L95P_4/GCLK2P AM20
4 I0_L96N_4/GCLK1S AU19
4 I0_L96P_4/GCLKOP AT19
5 IO_L96N_5/GCLK7S AP21
5 I0_L96P_5/GCLK6P AP20
5 IO_L95N_5/GCLK5S AN21
5 IO_L95P_5/GCLK4P AN22
5 IO_L94N_5 AU21
5 I0_L94P_5/VREF_5 AU20
5 IO_L93N_5 AR21
5 IO_L93P_5 AR20
5 I0_L92N_5 AM21
5 I0_L92P_5 AM22
5 IO_L91N_5 AW22
5 I0_L91P_5/VREF_5 AW21
5 IO_L85N_5 AV22 NC NC
5 I0_L85P_5 AV21 NC NC
5 IO_L84N_5 AT22
5 I0_L84P_5 AT21
5 IO_L83N_5 AL21
5 IO_L83P_5 AL22
5 IO_L82N_5 Aw24
5 I0_L82P_5 AW23
5 IO_L81N_5/VREF_5 AR23
5 I0_L81P_5 AR22
5 IO_L8ON_5 AK21
5 IO_L80OP_5 AK22
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Table 14: BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
5 VCCO_5 AJ18
5 VCCO_5 AJ25
6 VCCO_6 u20
6 VCCO_6 u21
6 VCCO_6 V20
6 VCCO_6 V21
6 VCCO_6 V24
6 VCCO_6 V29
6 VCCO_6 W20
6 VCCO_6 w21
6 VCCO_6 Y21
6 VCCO_6 AB26
6 VCCO_6 AE29
7 VCCO_7 G29
7 VCCO_7 K26
7 VCCO_7 M21
7 VCCO_7 N20
7 VCCO_7 N21
7 VCCO_7 P20
7 VCCO_7 P21
7 VCCO_7 P24
7 VCCO_7 P29
7 VCCO_7 R20
7 VCCO_7 R21

NA CCLK AJ4
NA PROG_B D27
NA DONE AG6
NA MO AH27
NA M1 AJ28
NA M2 AG26
NA HSWAP_EN E26
NA TCK K11
NA TDI Cc28
NA TDO C4
NA TMS J10
NA PWRDWN_B AH5
NA DXN F25
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