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Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Details

Product Status Obsolete
Number of LABs/CLBs 2400
Number of Logic Elements/Cells 10800
Total RAM Bits 81920
Number of I/O 316
Number of Gates 468252

Voltage - Supply 2.375V ~ 2.625V

Mounting Type
Operating Temperature
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Surface Mount

0°C ~ 85°C (T))

432-LBGA Exposed Pad, Metal
432-MBGA (40x40)
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Figure 2: Virtex Input/Output Block (I0B)
Table 1: Supported Select I/O Standards
Input Reference Output Source Board Termination
I/O Standard Voltage (Vggp) Voltage (Veco) Voltage (V1) 5 V Tolerant
LVTTL 2 - 24 mA N/A 3.3 N/A Yes
LVCMOS2 N/A 2.5 N/A Yes
PCI, 5V N/A 3.3 N/A Yes
PCI, 3.3V N/A 3.3 N/A No
GTL 0.8 N/A 1.2 No
GTL+ 1.0 N/A 1.5 No
HSTL Class | 0.75 1.5 0.75 No
HSTL Class Il 0.9 1.5 1.5 No
HSTL Class IV 0.9 15 15 No
SSTL3 Class | &ll 1.5 3.3 1.5 No
SSTL2 Class | & 11 1.25 2.5 1.25 No
CTT 1.5 3.3 1.5 No
AGP 1.32 3.3 N/A No
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Figure 5: Detailed View of Virtex Slice
Additional Logic Block SelectRAM

The F5 multiplexer in each slice combines the function gen-
erator outputs. This combination provides either a function
generator that can implement any 5-input function, a 4:1
multiplexer, or selected functions of up to nine inputs.
Similarly, the F6 multiplexer combines the outputs of all four
function generators in the CLB by selecting one of the
F5-multiplexer outputs. This permits the implementation of
any 6-input function, an 8:1 multiplexer, or selected func-
tions of up to 19 inputs.

Each CLB has four direct feedthrough paths, one per LC.
These paths provide extra data input lines or additional local
routing that does not consume logic resources.

Arithmetic Logic

Virtex FPGAs incorporate several large block SelectRAM
memories. These complement the distributed LUT
SelectRAMs that provide shallow RAM structures imple-
mented in CLBs.

Block SelectRAM memory blocks are organized in columns.
All Virtex devices contain two such columns, one along
each vertical edge. These columns extend the full height of
the chip. Each memory block is four CLBs high, and conse-
quently, a Virtex device 64 CLBs high contains 16 memory
blocks per column, and a total of 32 blocks.

Table 3 shows the amount of block SelectRAM memory that
is available in each Virtex device.

Table 3: Virtex Block SelectRAM Amounts

Dedicated carry logic provides fast arithmetic carry capabil- - -

ity for high-speed arithmetic functions. The Virtex CLB sup- Device | #ofBlocks | Total Block SelectRAM Bits
ports two separate carry chains, one per Slice. The height XCV50 8 32,768

of the carry chains is two bits per CLB. XCV100 10 20.960

The arithmetic logic includes an XOR gate that allows a ’

1-bit full adder to be implemented within an LC. In addition, XCV150 12 49,152

a dedicated .AND gate improves the efficiency of multiplier XCV200 14 57.344
implementation.

The dedicated carry path can also be used to cascade func- XCV300 16 65,536

tion generators for implementing wide logic functions. XCV400 20 81,920

BUFTs XCV600 24 98,304

Each Virtex CLB contains two 3-state drivers (BUFTSs) that

can drive on-chip busses. See Dedicated Routing, page 7. XCV800 28 114,688

Each Virtex BUFT has an independent 3-state control pin XCV1000 32 131,072

and an independent input pin.
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General Purpose Routing

Most Virtex signals are routed on the general purpose rout-
ing, and consequently, the majority of interconnect
resources are associated with this level of the routing hier-
archy. The general routing resources are located in horizon-
tal and vertical routing channels associated with the rows
and columns CLBs. The general-purpose routing resources
are listed below.

* Adjacent to each CLB is a General Routing Matrix
(GRM). The GRM is the switch matrix through which
horizontal and vertical routing resources connect, and
is also the means by which the CLB gains access to
the general purpose routing.

* 24 single-length lines route GRM signals to adjacent
GRMs in each of the four directions.

e 12 buffered Hex lines route GRM signals to another
GRMs six-blocks away in each one of the four
directions. Organized in a staggered pattern, Hex lines
can be driven only at their endpoints. Hex-line signals
can be accessed either at the endpoints or at the
midpoint (three blocks from the source). One third of
the Hex lines are bidirectional, while the remaining
ones are uni-directional.

e 12 Longlines are buffered, bidirectional wires that
distribute signals across the device quickly and
efficiently. Vertical Longlines span the full height of the
device, and horizontal ones span the full width of the
device.

I/O Routing

Virtex devices have additional routing resources around
their periphery that form an interface between the CLB array
and the I0OBs. This additional routing, called the VersaRing,
facilitates pin-swapping and pin-locking, such that logic
redesigns can adapt to existing PCB layouts. Time-to-mar-
ket is reduced, since PCBs and other system components
can be manufactured while the logic design is still in prog-
ress.

Dedicated Routing

Some classes of signal require dedicated routing resources
to maximize performance. In the Virtex architecture, dedi-
cated routing resources are provided for two classes of sig-
nal.

e Horizontal routing resources are provided for on-chip
3-state busses. Four partitionable bus lines are
provided per CLB row, permitting multiple busses
within a row, as shown in Figure 8.

* Two dedicated nets per CLB propagate carry signals
vertically to the adjacent CLB.
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Figure 8: BUFT Connections to Dedicated Horizontal Bus Lines

Global Routing

Global Routing resources distribute clocks and other sig-
nals with very high fanout throughout the device. Virtex
devices include two tiers of global routing resources
referred to as primary global and secondary local clock rout-
ing resources.

e The primary global routing resources are four
dedicated global nets with dedicated input pins that are
designed to distribute high-fanout clock signals with
minimal skew. Each global clock net can drive all CLB,
IOB, and block RAM clock pins. The primary global
nets can only be driven by global buffers. There are
four global buffers, one for each global net.

e The secondary local clock routing resources consist of
24 backbone lines, 12 across the top of the chip and 12
across bottom. From these lines, up to 12 unique
signals per column can be distributed via the 12
longlines in the column. These secondary resources
are more flexible than the primary resources since they
are not restricted to routing only to clock pins.

Clock Distribution

Virtex provides high-speed, low-skew clock distribution
through the primary global routing resources described
above. A typical clock distribution net is shown in Figure 9.

Four global buffers are provided, two at the top center of the
device and two at the bottom center. These drive the four
primary global nets that in turn drive any clock pin.

DS003-2 (v4.0) March 1, 2013
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Figure 11: Boundary Scan Bit Sequence

Table 5: Boundary Scan Instructions

Identification Registers

The IDCODE register is supported. By using the IDCODE,
the device connected to the JTAG port can be determined.

The IDCODE register has the following binary format:
vvvv:ffff:fffa:aaaa:aaaa:cccc:cccc:cect

where

v = the die version number

f = the family code (03h for Virtex family)

a = the number of CLB rows (ranges from 010h for XCV50
to 040h for XCV1000)

¢ = the company code (49h for Xilinx)

The USERCODE register is supported. By using the USER-
CODE, a user-programmable identification code can be
loaded and shifted out for examination. The identification
code is embedded in the bitstream during bitstream gener-
ation and is valid only after configuration.

Table 6: IDCODESs Assigned to Virtex FPGAs

Boundary-Scan Binary FPGA IDCODE
Command Code(4:0) Description XCV50 v0610093h
EXTEST 00000 Enables boundary-scan XCV100 v0614093h
EXTEST operation
SAMPLE/PRELOAD 00001 Enables boundary-scan XCV150 v0618093h
SAMPLE/PRELOAD XCV200 v061C093h
operation
XCV300 v0620093h
USER 1 00010 Access user-defined
USER 2 00011 Access user-defined XCV600 v0630093h
register 2 XCV800 v0638093h
CFG_OUT 00100 Access the configuration
bus for read operations. XCV1000 v0640093h
CFG_IN 00101 Access the configuration ; . .
bus for write operations. Including Boundary Scan in a Design
INTEST 00111 Enables boundary-scan Since the boundary scan pins are dec?icated, no spegial ele-
INTEST operation ment needs to be added to the design unless an internal
— data register (USER1 or USERZ2) is desired.
USERCODE 01000 Enables shifting out ) . ) )
USER code If an internal data register is used, insert the boundary scan
— symbol and connect the necessary pins as appropriate.
IDCODE 01001 Enables shifting out of ID
Code
Development System
HIGHZ 101 - i hil . - .
G 01010 8 states output pins while Virtex FPGAs are supported by the Xilinx Foundation and
enabling the Bypass . ' .
Register Alliance CAE tools. The basic methodology for Virtex
design consists of three interrelated steps: design entry,
JSTART 01100 | Clock the Stirt'”p implementation, and verification. Industry-standard tools
sequence when ; : : _
StartupClk is TCK are used for design entry anq S|m_glat|on (fgr example,_ Syn
opsys FPGA Express), while Xilinx provides proprietary
BYPASS 11111 Enables BYPASS architecture-specific tools for implementation.
RESERVED All other | Xilinx reserved The Xilinx development system is integrated under the
codes instructions Xilinx Design Manager (XDM™) software, providing design-
Module 2 of 4 www.xilinx.com DS003-2 (v4.0) March 1, 2013
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DC Characteristics Over Recommended Operating Conditions

Symbol Description Device Min Max | Units
Data Retention V Voltage
VoRiT (below which con?ig:j\gtion d?ata can be lost) Al 2.0 v
Data Retention V Voltage
Vorio (below which con%ﬁraﬁoniata can be lost) Al 12 v
lccinTq | Quiescent Vgt supply current(1:3) XCV50 50 mA
XCV100 50 mA
XCV150 50 mA
XCV200 75 mA
XCV300 75 mA
XCV400 75 mA
XCV600 100 mA
XCV800 100 mA
XCV1000 100 mA
lccoq | Quiescent Vg supply current() XCV50 2 mA
XCV100 2 mA
XCV150 2 mA
XCV200 2 mA
XCV300 2 mA
XCV400 2 mA
XCV600 2 mA
XCV800 2 mA
XCV1000 2 mA
IREF VRer current per Vggg pin All 20 LA
I Input or output leakage current All -10 +10 HA
Cin Input capacitance (sample tested) BGA, PQ, HQ, packages All 8 pF
IRPU Pad pull-up (when selected) @ V;, =0V, Voo = 3.3 V (sample Al Note (2) | 0.25 mA
tested)
IrRPD Pad pull-down (when selected) @ V;, = 3.6 V (sample tested) Note (2) | 0.15 mA

Notes:
1. With no output current loads, no active input pull-up resistors, all I/O pins 3-stated and floating.

2. Internal pull-up and pull-down resistors guarantee valid logic levels at unconnected input pins. These pull-up and pull-down resistors
do not guarantee valid logic levels when input pins are connected to other circuits.

3. Multiply Iccintq limit by two for industrial grade.

DS003-3 (v4.0) March 1, 2013 www.xilinx.com Module 3 of 4
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I0B Output Switching Characteristics Standard Adjustments

Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. For other standards, adjust

the delays by the values shown.

Speed Grade

Description Symbol Standard (1) Min -6 -5 -4 Uglt
Output Delay Adjustments
Standard-specific adjustments for TowvTTL s2 | LVTTL, Slow, 2 mA 4.2 14.7 15.8 17.0 ns
(baced on standard capactive oad, | TOL/TL S+ 4mA 25 | 75 | 80 | 86 | ns
Csl) ToLvTTL s6 6 mA 1.8 4.8 5.1 5.6 ns
ToLvTTL S8 8 mA 1.2 3.0 3.3 3.5 ns
ToLvTTL s12 12 mA 1.0 1.9 2.1 22 ns
ToLvTTL _S1e 16 mA 0.9 1.7 1.9 2.0 ns
ToLvTTL s24 24 mA 0.8 1.3 1.4 1.6 ns
TowvTTL F2 LVTTL, Fast, 2mA 1.9 13.1 14.0 15.1 ns
ToLvTTL F4 4 mA 0.7 53 5.7 6.1 ns
TowvTTL F6 6 mA 0.2 3.1 3.3 3.6 ns
ToLvTTL F8 8 mA 0.1 1.0 1.1 1.2 ns
TowvTTL F12 12 mA 0 0 0 0 ns
TowvTTL F16 16 mA -0.10 | —-0.05 | -0.05 | —0.05 ns
ToLvTTL Foa 24 mA -0.10 | -0.20 | -0.21 | -0.23 ns
ToLvemos2 LVCMOS2 0.10 0.10 0.11 0.12 ns
Topcizs 3 PCl, 33 MHz, 3.3V 0.50 2.3 25 2.7 ns
Topciss s PCl, 33MHz,5.0V | 0.40 2.8 3.0 3.3 ns
Toprciss_3 PCl, 66 MHz, 3.3 V 0.10 —-0.40 | —0.42 | -0.46 ns
ToaTL GTL 0.6 0.50 0.54 0.6 ns
TogTLP GTL+ 0.7 0.8 0.9 1.0 ns
ToHSTL | HSTL | 0.10 | -0.50 | -0.53 | -0.5 ns
ToHsTL 1Nl HSTL Il -0.10 -0.9 -0.9 -1.0 ns
ToHsTL Iv HSTL IV -0.20 -1.0 -1.0 -1.1 ns
TossTi2 | SSTL2 | -0.10 | -0.50 | -0.53 | -0.5 ns
TossiT2 i SSTL21I -0.20 | -0.9 -0.9 -1.0 ns
TossTLs | SSTL3 | -0.20 | -0.50 | -0.53 | -0.5 ns
TossTLs II SSTL3 I -0.30 | -1.0 -1.0 -1.1 ns
ToctT CTT -0.6 -0.6 -0.6 ns
Toacp AGP 0.9 | 09 | 1.0 | ns

Notes:

1. Output timing is measured at 1.4 V with 35 pF external capacitive load for LVTTL. For other I/O standards and different loads, see

Table 2 and Table 3.

DS003-3 (v4.0) March 1, 2013
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Virtex Pin-to-Pin Output Parameter Guidelines

All devices are 100% functionally tested. Listed below are representative values for typical pin locations and normal clock
loading. Values are expressed in nanoseconds unless otherwise noted.

Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, with DLL

Speed Grade
Description Symbol Device Min -6 -5 -4 Units

LVTTL Global Clock Input to Output Delay using TickoFpLL | XCV50 1.0 3.1 3.3 3.6 | ns, max
Output Flip-flop, 12 mA, Fast Slew Rate, with DLL.

For data output with different standards, adjust XCV100 1.0 31 33 36 | ns, max
delays with the values shown in Output Delay XCV150 1.0 3.1 3.3 3.6 | ns, max

Adjustments. XCV200 | 1.0 | 31 | 33 | 86 | ns max
XCV300 1.0 3.1 3.3 3.6 | ns, max
XCV400 1.0 3.1 3.3 3.6 | ns, max
XCV600 1.0 3.1 3.3 3.6 | ns, max
XCV800 1.0 3.1 3.3 3.6 | ns, max
XCv1000 | 1.0 3.1 3.3 3.6 | ns, max

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and
where all accessible IOB and CLB flip-flops are clocked by the global clock net.

2. Output timing is measured at 1.4 V with 35 pF external capacitive load for LVTTL. The 35 pF load does not apply to the Min values.
For other 1/O standards and different loads, see Table 2 and Table 3.

3. DLL output jitter is already included in the timing calculation.

Global Clock Input-to-Output Delay for LVTTL, 12 mA, Fast Slew Rate, without DLL

Speed Grade

Description Symbol Device Min -6 -5 -4 Units

LVTTL Global Clock Input to Output Delay using Tickor XCV50 1.5 4.6 5.1 5.7 | ns, max
Output Flip-flop, 12 mA, Fast Slew Rate, without DLL.

For data output with different standards, adjust XCV100 15 4.6 51 57 | ns, max
delays with the values shown in Input and Output XCV150 1.5 4.7 5.2 5.8 | ns, max
Delay Adjustments.

For I/O standards requiring Vggg such as GTL, XCV200 15 4.7 52 58 | ns, max
GTL+, SSTL, HSTL, CTT, and AGO, an additional XCV300 1.5 4.7 5.2 5.9 | ns, max

600 ps must be added. XCV400 | 15 | 48 | 53 | 6.0 | ns, max

XCV600 1.6 4.9 5.4 6.0 | ns, max
XCV800 1.6 4.9 5.5 6.2 ns, max
XCV1000 1.7 5.0 5.6 6.3 ns, max

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and
where all accessible |IOB and CLB flip-flops are clocked by the global clock net.

2. Output timing is measured at 1.4 V with 35 pF external capacitive load for LVTTL. The 35 pF load does not apply to the Min values.
For other 1/O standards and different loads, see Table 2 and Table 3.

DS003-3 (v4.0) March 1, 2013 www.xilinx.com Module 3 of 4
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Period Tolerance: the allowed input clock period change in nanoseconds.
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Output Jitter: the difference between an ideal Phase Offset and Maximum Phase Difference
reference clock edge and the actual design.
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Figure 1: Frequency Tolerance and Clock Jitter

Revision History

Date Version Revision

11/98 1.0 Initial Xilinx release.

01/99 1.2 Updated package drawings and specs.

02/99 1.3 Update of package drawings, updated specifications.

05/99 1.4 Addition of package drawings and specifications.

05/99 1.5 Replaced FG 676 & FG680 package drawings.

07/99 1.6 Changed Boundary Scan Information and changed Figure 11, Boundary Scan Bit

Sequence. Updated I0B Input & Output delays. Added Capacitance info for different I/O
Standards. Added 5 V tolerant information. Added DLL Parameters and waveforms and
new Pin-to-pin Input and Output Parameter tables for Global Clock Input to Output and
Setup and Hold. Changed Configuration Information including Figures 12, 14,17 & 19.
Added device-dependent listings for quiescent currents ICCINTQ and ICCOQ. Updated
IOB Input and Output Delays based on default standard of LVTTL, 12 mA, Fast Slew Rate.
Added IOB Input Switching Characteristics Standard Adjustments.

09/99 1.7 Speed grade update to preliminary status, Power-on specification and Clock-to-Out
Minimums additions, "0" hold time listing explanation, quiescent current listing update, and
Figure 6 ADDRA input label correction. Added T, tcc parameter, changed Tg 110 TopHASE-

01/00 1.8 Update to speed.ixt file 1.96. Corrections for CRs 111036,111137, 112697, 115479,
117153, 117154, and 117612. Modified notes for Recommended Operating Conditions
(voltage and temperature). Changed Bank information for Vg in CS144 package on p.43.
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Virtex Pin Definitions

Table 1: Special Purpose Pins

Dedicated
Pin Name Pin Direction Description

GCKO, GCK1, Yes Input Clock input pins that connect to Global Clock Buffers. These pins become

GCK2, GCK3 user inputs when not needed for clocks.

MO, M1, M2 Yes Input Mode pins are used to specify the configuration mode.

CCLK Yes Input or The configuration Clock I/O pin: it is an input for SelectMAP and

Output slave-serial modes, and output in master-serial mode. After configuration,

it is input only, logic level = Don’t Care.

PROGRAM Yes Input Initiates a configuration sequence when asserted Low.

DONE Yes Bidirectional Indicates that configuration loading is complete, and that the start-up
sequence is in progress. The output can be open drain.

INIT No Bidirectional When Low, indicates that the configuration memory is being cleared. The

(Open-drain) pin becomes a user I/O after configuration.

BUSY/ No Output In SelectMAP mode, BUSY controls the rate at which configuration data

DOUT is loaded. The pin becomes a user I/O after configuration unless the
SelectMAP port is retained.
In bit-serial modes, DOUT provides header information to downstream
devices in a daisy-chain. The pin becomes a user I/O after configuration.

DO/DIN, No Input or In SelectMAP mode, DO - D7 are configuration data pins. These pins

D1, D2, Output become user I/Os after configuration unless the SelectMAP port is

D3, D4, retained.

DS, De, In bit-serial modes, DIN is the single data input. This pin becomes a user

D7 I/O after configuration.

WRITE No Input In SelectMAP mode, the active-low Write Enable signal. The pin becomes
a user I/O after configuration unless the SelectMAP port is retained.

CS No Input In SelectMAP mode, the active-low Chip Select signal. The pin becomes
a user /O after configuration unless the SelectMAP port is retained.

TDI, TDO, Yes Mixed Boundary-scan Test-Access-Port pins, as defined in IEEE 1149.1.

TMS, TCK

DXN, DXP Yes N/A Temperature-sensing diode pins. (Anode: DXP, cathode: DXN)

VceInT Yes Input Power-supply pins for the internal core logic.

Veeo Yes Input Power-supply pins for the output drivers (subject to banking rules)

VRer No Input Input threshold voltage pins. Become user I/Os when an external
threshold voltage is not needed (subject to banking rules).

GND Yes Input Ground

© 1999-2013 Xilinx, Inc. All rights reserved. All Xilinx trademarks, registered trademarks, patents, and disclaimers are as listed at http://www.xilinx.com/legal.htm.
All other trademarks and registered trademarks are the property of their respective owners. All specifications are subject to change without notice.

DS003-4 (v4.0) March 1, 2013 www.xilinx.com Module 4 of 4
Production Product Specification 1-800-255-7778 1


http:www.xilinx.com/legal.htm
http://www.xilinx.com/legal.htm
http://www.xilinx.com/legal.htm
http://www.xilinx.com

Product Obsolete/Under Obsolescence
Virtex™ 2.5 V Field Programmable Gate Arrays x XILINX"®

Virtex Pinout Information

Pinout Tables

See www.xilinx.com for updates or additional pinout information. For convenience, Table 2, Table 3 and Table 4 list the
locations of special-purpose and power-supply pins. Pins not listed are either user I/Os or not connected, depending on the
device/package combination. See the Pinout Diagrams starting on page 17 for any pins not listed for a particular
part/package combination.

Table 2: Virtex Pinout Tables (Chip-Scale and QFP Packages)

Pin Name Device CS144 TQ144 PQ/HQ240
GCKO All K7 90 92
GCK1 All M7 93 89
GCK2 All A7 19 210
GCK3 All A6 16 213
MO All M1 110 60
M1 All L2 112 58
M2 All N2 108 62
CCLK All B13 38 179
PROGRAM All L12 72 122
DONE All M12 74 120
INIT All L13 71 123
BUSY/DOUT All C11 39 178
DO/DIN All C12 40 177
D1 All E10 45 167
D2 All E12 47 163
D3 All F11 51 156
D4 All H12 59 145
D5 All J13 63 138
D6 All J11 65 134
D7 All K10 70 124
WRITE All C10 32 185
CS All D10 33 184
TDI All A1 34 183
TDO All A12 36 181
TMS All B1 143 2
TCK All C3 2 239
VeanT All A9, B6, C5, G3, 10, 15, 25, 57, 84, 94, 16, 32, 43, 77, 88, 104,
G12, M5, M9, N6 99, 126 137, 148, 164, 198,
214, 225
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Virtex™ 2.5 V Field Programmable Gate Arrays S XILINX®
Table 2: Virtex Pinout Tables (Chip-Scale and QFP Packages) (Continued)
Pin Name Device CS144 TQ144 PQ/HQ240
Vgeg Bank 3 XCV50 H11, K12 60, 68 130, 144
(VRer pins are listed XCV100/150 .. +J10 ... +66 . +133
incrementally. Connect
the required device XCV400 N/A N/A .+ 147
and all smaller devices
listed in the same XCV600 N/A N/A .. +132
package.) XCV800 N/A N/A ..+ 140
Within each bank, if
input reference voltage
is not required, all
VRer pins are general
1/0.
VRer Bank 4 XCV50 L8, L10 79, 87 97, 111
(VReF pins are listed XCV100/150 ..+N10 .. + 81 . +108
incrementally. Connect
all pins listed for both XCV200/300 N/A N/A ..+ 115
the required device XCV400 N/A N/A . +94
and all smaller devices
listed in the same XCV600 N/A N/A ..+ 109
package.) XCV800 N/A N/A .+ 101
Within each bank, if
input reference voltage
is not required, all
VReg pins are general
I/O.
VRer Bank 5 XCV50 L4,L6 96, 104 70, 84
(VRer pins are listed XCV100/150 ..+ N4 .+ 102 ..+ 73
incrementally. Connect
all pins listed for both XCV200/300 N/A N/A .. + 66
the required device XCV400 N/A N/A . +87
and all smaller devices
listed in the same XCVe600 N/A N/A L+ 72
package.) XCV800 N/A N/A .. +80
Within each bank, if
input reference voltage
is not required, all
VRer pins are general
I/0
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Virtex™ 2.5 V Field Programmable Gate Arrays X XILINX®
Table 3: Virtex Pinout Tables (BGA) (Continued)
Pin Name Device BG256 BG352 BG432 BG560
Veeo, Bank 7 All G4, H4 G23, K26, A31, L28, L31 C32, D33, K33,
N23 N32, T33
Vgeg Bank 0 XCV50 A8, B4 N/A N/A N/A
(VREF pins are listed XCV100/150 ..+ A4 A16,C19, N/A N/A
incrementally. Connect all c21
pins listed for both the
required device and all XCV200/300 .+ A2 ..+ D21 B19, DDi% D24, N/A
smaller devices listed in the
same package.) XCV400 N/A N/A ...+ C18 A19, D20,
Within each bank, if input D26, E23, E27
refergnce voltage 'S not XCV600 N/A N/A ..+C24 ..+ E24
required, all Vgeg pins are
general 1/0. XCV800 N/A N/A ... + B21 ..+ E21
XCV1000 N/A N/A N/A ..+ D29
Vgeg Bank 1 XCV50 A17,B12 N/A N/A N/A
(VREF pins are listed XCV100/150 ... +B15 B6, C9, N/A N/A
incrementally. Connect all c12
pins listed for both the
required device and all XCV200/300 ..+ B17 ...+ D6 A13, B7, N/A
smaller devices listed in the C6, C10
same package.)
o . XCV400 N/A N/A ... +B15 A6, D7,
Within each bank, if input
reference voltage is not D11, D16, E15
required, all Vggg pins are XCV600 N/A N/A ..+ D10 ..+ D10
general I/O. XCV800 N/A N/A . +B12 . +D13
XCV1000 N/A N/A N/A ..+ E7
Vgeg Bank 2 XCV50 C20, J18 N/A N/A N/A
(VRer pins are listed XCV100/150 ..+F19 E2, H2, N/A N/A
incrementally. Connect all M4
pins listed for both the
required device and all XCV200/300 ..+G18 ..+ D2 E2, G3, N/A
smaller devices listed in the J2, N1
same package.)
o . XCV400 N/A N/A ...+R3 G5, H4,
Within each bank, if input
reference voltage is not L5, P4, R1
required, all Vggg pins are XCV600 N/A N/A ..+ H1 .. +K5
general I/O. XCV800 N/A N/A ..+ M3 ..+ N5
XCV1000 N/A N/A N/A ...+ B3
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& XILINX® Virtex™ 2.5 V Field Programmable Gate Arrays
Table 4: Virtex Pinout Tables (Fine-Pitch BGA)

Pin Name Device FG256 FG456 FG676 FG680
GCKO All N8 W12 AA14 AW19
GCK1 All R8 Y11 AB13 AU22
GCK2 All C9 At C13 D21
GCK3 All B8 C11 E13 A20
MO All N3 AB2 AD4 AT37
M1 All P2 us W7 AU38
M2 All R3 Y4 AB6 AT35
CCLK All D15 B22 D24 E4
PROGRAM All P15 W20 AA22 AT5
DONE All R14 Y19 AB21 AU5
INIT All N15 V19 Y21 AU2
BUSY/DOUT All C15 c21 E23 E3
DO/DIN All D14 D20 F22 C2
D1 All E16 H22 K24 P4
D2 All F15 H20 K22 P3
D3 All G16 K20 M22 R1
D4 All J16 N22 R24 AD3
D5 All M16 R21 u23 AG2
D6 All N16 T22 Va4 AHA1
D7 All N14 Y21 AB23 AR4
WRITE All C13 A20 Cc22 B4
CS All B13 C19 E21 D5
TDI All A15 B20 D22 B3
TDO All B14 A21 Cc23 C4
T™MS All D3 D3 F5 E36
TCK All C4 C4 E6 C36
DXN All R4 Y5 AB7 AV37
DXP All P4 Vé Y8 AU35
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Virtex™ 2.5 V Field Programmable Gate Arrays S XILINX®
Table 4: Virtex Pinout Tables (Fine-Pitch BGA) (Continued)
Pin Name Device FG256 FG456 FG676 FG680
Veeint All C3,C14,D4, E5, E18, F6, G7, G20, H8, H19, AD5, AD35,
D13, ES5, F17,G7,G8,G9, | J9,J10,J11,J16, | AE5, AE35, AL5,
E12, M5, G14, G15, G16, | J17,J18, K9, K18, AL35, AM5,
M12, N4, H7, H16, J7, L9, L18, T9, T18, AMS35, ARS8,
N13, P3, J16, P7, P16, U9, U18, V9, V10, AR9, AR15,
P14 R7,R16,T7,T8, V11, V16, V17, AR16, AR24,
T9, T14,T15, | V18,W8,W19,Y7, AR25, AR31,
T16, U6, U17, Y20 AR32, ES8, E9,
V5, V18 E15, E16, E24,
E25, E31, E32,
H5, H35, J5,
J35, R5, R35,
T5, T35
Veeo, Bank 0 All E8, F8 F7, F8, F9, F10 H9, H10, H11, E26, E27, E29,
G10, G11 H12, J12, J13 E30, E33, E34
Veeo, Bank 1 All E9, F9 F13, F14, F15, H15, H16, H17, E6, E7, E10,
F16, G12, G13 H18, J14, J15 E11, E13,E14
Veeo, Bank 2 All H11, H12 G17,H17, J17, J19, K19, L19, F5, G5, K5, L5,
K16, K17, L16 M18, M19, N18 N5, P5
Veeo, Bank 3 All J11,J12 M16, N16, N17, P18, R18, R19, AF5, AG5, AN5,
P17, R17, T17 T19, U19, V19 AKS5, AJ5, AP5
Veceo, Bank 4 All L9. M9 T12, T13, U13, V14, V15, W15, ARG, AR7,
Ui4,U15,U16, | W16, W17, W18 AR10, AR11,
AR13, AR14
Veeo, Bank 5 All L8, M8 T10, T11, U7, V12, V13, AR26, AR27,
us, U9, U10 W9,W10, W11, AR29, AR30,
W12 ARS33, AR34
Veeo, Bank 6 All J5, J6 M7, N6, N7, P6, P9, R8, R9, T8, AF35, AG35,
R6, T6 us, v8 AJ35, AKS5,
AN35, AP35
Veeo, Bank 7 All H5, H6 G6, H6, J6, K6, J8, K8, L8, M8, F35, G35, K35,
K7, L7 M9, N9 L35, N35, P35
VRer Bank 0 XCV50 B4, B7 N/A N/A N/A
(VREF pins are listed XCV100/150 ..+C6 A9, C6, E8 N/A N/A
incrementally. Connect
the required device and XCV400 N/A N/A A12,C11, D6, ES,
all smaller devices G10
listed in the same
package.) XCV600 N/A N/A .. +B7 A33, B28, B30,
- . C23, C24, D33
Within each bank, if
input reference Vo|’[age XCV800 N/A N/A ...+B10 ... + A26
Is not required, all Viger XCV1000 N/A N/A N/A ..+D34
pins are general I/O.
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& XILINX® Virtex™ 2.5 V Field Programmable Gate Arrays
Table 4: Virtex Pinout Tables (Fine-Pitch BGA) (Continued)
Pin Name Device FG256 FG456 FG676 FG680
Vgeg Bank 7 XCV50 C1, HS3 N/A N/A N/A
(VRer pins are listed XCV100/150 ... + D1 E2, H4, K3 N/A N/A
incrementally. Connect
the required device and XCV400 N/A N/A F4, G4, K6, M2, N/A
all smaller devices M5
listed in the same
package.) XCV600 N/A N/A ..+ H1 E38, G38, L36,
. ) N36, U36, U38
Within each bank, if
input reference Vo|’[age XCV800 N/A N/A .. +Ki1 ... + N38
Is not required, all Viper XCV1000 N/A N/A N/A .. +F36
pins are general I/O.
GND All A1, A16, B2, A1, A22, B2, A1, A26, B2, B9, | A1, A2, A3, A37,
B15, F6, F7, B21, C3, C20, B14, B18, B25, A38, A39, AA5,
F10, F11, J9, J10, J11, C3, C24, D4, D23, AA35, AH4,
G6, G7, G8, J12,J13, J14, E5, E22, J2, J25, AH5, AH35,
G9, G10, K9, K10, K11, K10, K11, K12, AH36, AR5,
G11, H7, K12, K13, K14, K13, K14, K15, AR12, AR19,
H8,H9, H10, L9, L10, L11, K16, K17, L10, AR20, AR21,
J7, J8, J9, L12, L13, L14, L11,L12, L13, AR28, AR35,
J10,K6, K7, | M9, M10, M11, L14, L15, L16, AT4,AT12,AT20,
K8,K9,K10, | M12, M13, M14, L17, M10, M11, AT28, AT36,
K11,L6, L7, N9, N10, N11, M12, M13, M14, | AU1, AU3, AU20,
L10, L11, N12, N13, N14, M15, M16, M17, AU37, AU39,
R2,R15,T1, P9, P10, P11, N2, N10, N11, AV1, AV2, AV38,
T16 P12, P13, P14, N12, N13, N14, AV39, AW1,
Y3, Y20, AA2, N15, N16, N17, AW2, AW3,
AA21, AB1, P10, P11, P12, AW37, AW38,
AB22 P13, P14, P15, AW39, B1, B2,
P16, P17, P25, B38, B39, C1,
R10, R11, R12, C3, C20, C37,
R13, R14, R15, C39, D4, D12,
R16, R17, T10, D20, D28, D36,
T11,T12, T13, E5, E12, E19,
T14,T15, T16, E20, E21, E28,
T17, U10, U1, E35, M4, M5,
U12, U13, U14, M35, M36, W5,
U15, U16, U17, | W35,Y3,Y4,Y5,
V2, V25, AB5, Y35, Y36, Y37
AB22, AC4, AC23,
ADS3, AD24, AE2,
AE9, AE13, AE18,
AE25, AF1, AF26
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Virtex™ 2.5 V Field Programmable Gate Arrays X XILINX®
Table 4: Virtex Pinout Tables (Fine-Pitch BGA) (Continued)
Pin Name Device FG256 FG456 FG676 FG680
No Connect XCV800 N/A N/A A2, A3, A15, A25, N/A
(No-connect pins are B1, B6, B11, B16,
listed incrementally. All B21, B24, B26,
pins listed for both the C1,C2, C25, C26,
required device and all F2, F6, F21, F25,
larger devices listed in L2, L25, N25, P2,
the same package are 12,725, AA2,
no connects.) AAB, AA21, AAZS,
AD1, AD2, AD25,
AE1, AE3, AES,
AE11, AE14,
AE16, AE21,
AE24, AE26, AF2,
AF24, AF25
XCV600 N/A N/A same as above N/A
XCV400 N/A N/A ...+ A9, A10, A13, N/A
A16, A24, ACH1,
AC25, AE12,
AE15, AF3, AF10,
AF11, AF13,
AF14, AF16,
AF18, AF23, B4,
B12, B13, B15,
B17, D1, D25,
H26, J1, K26, L1,
M1, M25, N1, N26,
P1, P26, R2, R26,
T1, T26, U26, V1
XCV300 N/A D4, D19, W4, N/A N/A
W19
XCV200 N/A ...+A2, A6, A12, N/A N/A
B11, B16, C2,
D1, D18, E17,
E19, G2, G22,
L2, L19, M2,
M21, R3, R20,
U3, U18, Y22,
AA1,AA3, AA11,
AA16, AB7,
AB12, AB21,
XCV150 N/A ... + A13, A14, N/A N/A
C8, C9, E13,
F11,H21,J1,J4,
K2, K18, K19,
M17,N1, P1, P5,
P22, R22, W13,
W15, AA9,
AA10, ABS,
AB14
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Virtex™ 2.5 V Field Programmable Gate Arrays

Pinout Diagrams

The following diagrams, CS144 Pin Function Diagram,

Table 5: Pinout Diagram Symbols (Continued)

page 17 through FG680 Pin Function Diagram, page 27, Symbol Pin Function
illustrate the locations of special-purpose pins on Virtex
FPGAs. Table 5 lists the symbols used in these diagrams. 0,0,6 | MO M, M2
The diagrams also show I/O-bank boundaries. ®. @ DO/DIN. D1. D2. D3. D4. D5. D6. D7
Table 5: Pinout Diagram Symbols @, @’®®’ ®,
Symbol Pin Function
B DOUT/BUSY
* General I/0
D DONE
% Device-dependent general I/O, n/c on ——
smaller devices P PROGRAM
v Veent ! INIT
v Device-dependent Vo nT, N/C on smaller K CCLK
devices w WRITE
0 Veeo S CcS
R VRer T Boundary-scan Test Access Port
r Device-dependent Vggg remains I/O on + Temperature diode, anode
smaller devices :
- Temperature diode, cathode
G Ground
n No connect
J,1,2,3 | Global Clocks
CS144 Pin Function Diagram
Bank 0 Bank 1
FNU)#D@I\OOO)Q:TN_(:_)
A GlO*¥%:*3[2%VRT[TIO__A
B TOx r *VEkRG*xGIO B
Bank7 C TRV Gk * * C Bank2
D *r*xRIGROPk rS[R*r D
E giiics1448%$i E
G %OV *(Top view) G
H xRxx *R@*x H
J Gkrx reGe J
K R¥xx(PE*¥¥Q%¥|gpkR* K
Bank6 L *@®GRGR|IGRG Pl L Bank3
M_@Ox*xVxTkV£k%DO M
N Ok r kVOPk*r *x N

mTANITOONOHO—AM

Bank 5 Bank 4

Figure 1: CS144 Pin Function Diagram
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Virtex™ 2.5 V Field Programmable Gate Arrays

S XILNX®

BG256 Pin Function Diagram
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Figure 4: BG256 Pin Function Diagram
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Virtex™ 2.5 V Field Programmable Gate Arrays

S XILNX®

BG432 Pin Function Diagram
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Figure 6: BG432 Pin Function Diagram
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Virtex™ 2.5 V Field Programmable Gate Arrays

& XIuNxe

FG456 Pin Function Diagram
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Figure 9: FG456 Pin Function Diagram

Notes:

Packages FG456 and FG676 are layout compatible.
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