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Revision History

Date Version Revision

11/98 1.0 Initial Xilinx release.

01/99-02/99 1.2-1.3 Both versions updated package drawings and specs.

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 T 7 to

TOPHASE:
01/00 1.8 Update to speed.txt file 1.96. Corrections for CRs 111036,111137, 112697, 115479,

117158, 117154, and 117612. Modified notes for Recommended Operating Conditions
(voltage and temperature). Changed Bank information for Vg in CS144 package on p.43.

01/00 1.9 Updated DLL Jitter Parameter table and waveforms, added Delay Measurement
Methodology table for different I/O standards, changed buffered Hex line info and
Input/Output Timing measurement notes.

03/00 2.0 New TBCKO values; corrected FG680 package connection drawing; new note about status
of CCLK pin after configuration.

05/00 2.1 Modified “Pins not listed...” statement. Speed grade update to Final status.

05/00 2.2 Modified Table 18.

09/00 23 ¢ Added XCV400 values to table under Minimum Clock-to-Out for Virtex Devices.

e Corrected Units column in table under IOB Input Switching Characteristics.
* Added values to table under CLB SelectRAM Switching Characteristics.

10/00 2.4 e Corrected Pinout information for devices in the BG256, BG432, and BG560 packages in
Table 18.
e Corrected BG256 Pin Function Diagram.
04/01 25 ¢ Revised minimums for Global Clock Set-Up and Hold for LVTTL Standard, with DLL.
e Converted file to modularized format. See Virtex Data Sheet section.
03/13 4.0 The products listed in this data sheet are obsolete. See XCN10016 for further information.

Virtex Data Sheet

The Virtex Data Sheet contains the following modules:

e DS003-1, Virtex 2.5V FPGAs: e DS003-3, Virtex 2.5V FPGAs:
Introduction and Ordering Information (Module 1) DC and Switching Characteristics (Module 3)
e DS003-2, Virtex 2.5V FPGAs: e DS003-4, Virtex 2.5V FPGAs:
Functional Description (Module 2) Pinout Tables (Module 4)
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Bit 1
Bit2

(TDI end)

Bit 0 ( TDO end) { Right half of Top-edge IOBs (Right-to-Left)

GCLK2
GCLK3

{ Left half of Top-edge I0Bs (Right-to-Left)

{ Left-edge |OBs (Top-to-Bottom)

M1
Mo
M2

{ Left half of Bottom-edge 10Bs (Left-to-Right)

GCLK1
GCLKO

{ Right half of Bottom-edge 10Bs (Left-to-Right)

DONE
PROG

{ Right-edge I0Bs (Bottom -to-Top)

CCLK

990602001

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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Master-Serial Mode

In master-serial mode, the CCLK output of the FPGA drives
a Xilinx Serial PROM that feeds bit-serial data to the DIN
input. The FPGA accepts this data on each rising CCLK
edge. After the FPGA has been loaded, the data for the next
device in a daisy-chain is presented on the DOUT pin after
the rising CCLK edge.

The interface is identical to slave-serial except that an inter-
nal oscillator is used to generate the configuration clock
(CCLK). A wide range of frequencies can be selected for
CCLK which always starts at a slow default frequency. Con-
figuration bits then switch CCLK to a higher frequency for
the remainder of the configuration. Switching to a lower fre-
quency is prohibited.

The CCLK frequency is set using the ConfigRate option in
the bitstream generation software. The maximum CCLK fre-
quency that can be selected is 60 MHz. When selecting a
CCLK frequency, ensure that the serial PROM and any

CCLK
(Output)

Tckps (2)

daisy-chained FPGAs are fast enough to support the clock
rate.

On power-up, the CCLK frequency is 2.5 MHz. This fre-
quency is used until the ConfigRate bits have been loaded
when the frequency changes to the selected ConfigRate.
Unless a different frequency is specified in the design, the
default ConfigRate is 4 MHz.

Figure 12 shows a full master/slave system. In this system,
the left-most device operates in master-serial mode. The
remaining devices operate in slave-serial mode. The
SPROM RESET pin is driven by INIT, and the CE input is
driven by DONE. There is the potential for contention on the
DONE pin, depending on the start-up sequence options
chosen.

Figure 14 shows the timing of master-serial configuration.
Master-serial mode is selected by a <000> or <100> on the
mode pins (M2, M1, M0). Table 8 shows the timing informa-
tion for Figure 14.

Serial Data In

*« (1) Tpsck

X X

Serial DOUT
(Output)

i X

DS022_44_071201

Figure 14: Master-Serial Mode Programming Switching Characteristics

At power-up, Ve must rise from 1.0 V to Vg min in less
than 50 ms, otherwise delay configuration by pulling
PROGRAM Low until Vg is valid.

The sequence of operations necessary to configure a Virtex
FPGA serially appears in Figure 15.

SelectMAP Mode

The SelectMAP mode is the fastest configuration option.
Byte-wide data is written into the FPGA with a BUSY flag
controlling the flow of data.

An external data source provides a byte stream, CCLK, a
Chip Select (CS) signal and a Write signal (WRITE). If
BUSY is asserted (High) by the FPGA, the data must be
held until BUSY goes Low.

Data can also be read using the SelectMAP mode. If
WRITE is not asserted, configuration data is read out of the
FPGA as part of a readback operation.

In the SelectMAP mode, multiple Virtex devices can be
chained in parallel. DATA pins (D7:D0), CCLK, WRITE,
BUSY, PROGRAM, DONE, and INIT can be connected in
parallel between all the FPGAs. Note that the data is orga-
nized with the MSB of each byte on pin DO and the LSB of
each byte on D7. The CS pins are kept separate, insuring
that each FPGA can be selected individually. WRITE should
be Low before loading the first bitstream and returned High
after the last device has been programmed. Use CS to
select the appropriate FPGA for loading the bitstream and
sending the configuration data. at the end of the bitstream,
deselect the loaded device and select the next target FPGA
by setting its CS pin High. A free-running oscillator or other
externally generated signal can be used for CCLK. The
BUSY signal can be ignored for frequencies below 50 MHz.
For details about frequencies above 50 MHz, see
XAPP138, Virtex Configuration and Readback. Once all the
devices have been programmed, the DONE pin goes High.

Module 2 of 4
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Apply Power

Set PROGRAM = High ‘

FPGA startstoclear 3
configuration memory.

FPGA makes afinal — 3
clearing pass and releases
INIT when finished.

Once per bitstream, — 3
FPGA checks data using CRC
and pulis INIT Low on error.

If no CRC errors found, — 3
FPGA enters start-up phase

Y

If used to delay

Release INIT configuration

INIT? >-Low

High

-
<«

’ Load a Configuration Bit

End of No

Bitstream?

causing DONE to go High.

’ Configuration Completed ‘

ds003_154_111799

Figure 15: Serial Configuration Flowchart

After configuration, the pins of the SelectMAP port can be
used as additional user I/O. Alternatively, the port can be
retained to permit high-speed 8-bit readback.

Retention of the SelectMAP port is selectable on a
design-by-design basis when the bitstream is generated. If
retention is selected, PROHIBIT constraints are required to
prevent the SelectMAP-port pins from being used as user
I/0.

Table 9: SelectMAP Write Timing Characteristics

Multiple Virtex FPGAs can be configured using the Select-
MAP mode, and be made to start-up simultaneously. To
configure multiple devices in this way, wire the individual
CCLK, Data, WRITE, and BUSY pins of all the devices in
parallel. The individual devices are loaded separately by
asserting the CS pin of each device in turn and writing the
appropriate data. see Table 9 for SelectMAP Write Timing
Characteristics.

Description Symbol Units
Dg.7 Setup/Hold 1/2 Tsmpcc/Tsmeep 5.0/1.7 ns, min
CS Setup/Hold 3/4 Tsmesce/Tsmeccs 7.0/1.7 ns, min
COLK WRITE Setup/Hold 5/6 Tsmcew/Tsmwec 7.0/1.7 ns, min
BUSY Propagation Delay 7 TsMmcKBY 12.0 ns, max
Maximum Frequency Fce 66 MHz, max
Maximum Frequency with no handshake FcenH 50 MHz, max
Write 1. Assert WRITE and CS Low. Note that when CS is

Write operations send packets of configuration data into the
FPGA. The sequence of operations for a multi-cycle write
operation is shown below. Note that a configuration packet
can be split into many such sequences. The packet does
not have to complete within one assertion of CS, illustrated
in Figure 16.

asserted on successive CCLKs, WRITE must remain
either asserted or de-asserted. Otherwise an abort will
be initiated, as described below.

2. Drive data onto D[7:0]. Note that to avoid contention,
the data source should not be enabled while CS is Low
and WRITE is High. Similarly, while WRITE is High, no
more that one CS should be asserted.

DS003-2 (v4.0) March 1, 2013
Product Specification

www.xilinx.com
1-800-255-7778 15

Module 2 of 4


http://www.xilinx.com

Product Obsolete/Under Obsolescence

2 XILINX®

Virtex™ 2.5V
Field Programmable Gate Arrays

DS003-3 (v4.0) March 1, 2013

Production Product Specification

Virtex Electrical Characteristics
Definition of Terms

Electrical and switching characteristics are specified on a
per-speed-grade basis and can be designated as Advance,
Preliminary, or Production. Each designation is defined as
follows:

Advance: These speed files are based on simulations only
and are typically available soon after device design specifi-
cations are frozen. Although speed grades with this desig-
nation are considered relatively stable and conservative,
some under-reporting might still occur.

Preliminary: These speed files are based on complete ES
(engineering sample) silicon characterization. Devices and
speed grades with this designation are intended to give a
better indication of the expected performance of production
silicon. The probability of under-reporting delays is greatly
reduced as compared to Advance data.

Production: These speed files are released once enough
production silicon of a particular device family member has
been characterized to provide full correlation between
speed files and devices over numerous production lots.
There is no under-reporting of delays, and customers
receive formal notification of any subsequent changes. Typ-
ically, the slowest speed grades transition to Production
before faster speed grades.

All specifications are representative of worst-case supply
voltage and junction temperature conditions. The parame-
ters included are common to popular designs and typical
applications. Contact the factory for design considerations
requiring more detailed information.

Table 1 correlates the current status of each Virtex device
with a corresponding speed file designation.

Table 1: Virtex Device Speed Grade Designations

Speed Grade Designations

Device Advance Preliminary | Production

XCV50 -6, -5, -4
XCV100 -6, -5, -4
XCV150 -6, -5, -4
XCV200 -6, -5, -4
XCV300 —6,-5, -4
XCV400 -6, -5, -4
XCV600 —6,-5, -4
XCV800 —6,-5, -4
XCV1000 -6, -5, -4

All specifications are subject to change without notice.

© 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.
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Power-On Power Supply Requirements

Xilinx FPGAs require a certain amount of supply current during power-on to insure proper device operation. The actual
current consumed depends on the power-on ramp rate of the power supply. This is the time required to reach the nominal
power supply voltage of the device(!) from 0 V. The current is highest at the fastest suggested ramp rate (0 V to nominal
voltage in 2 ms) and is lowest at the slowest allowed ramp rate (0 V to nominal voltage in 50 ms). For more details on power
supply requirements, see Application Note XAPP158 on www.xilinx.com.

Product Description(2) Current Requirement(13)
Virtex Family, Commercial Grade Minimum required current supply 500 mA
Virtex Family, Industrial Grade Minimum required current supply 2A

Notes:

1. Ramp rate used for this specification is from 0 - 2.7 VDC. Peak current occurs on or near the internal power-on reset threshold of
1.0V and lasts for less than 3 ms.

2. Devices are guaranteed to initialize properly with the minimum current available from the power supply as noted above.
3. Larger currents can result if ramp rates are forced to be faster.

DC Input and Output Levels

Values for V,_and V|4 are recommended input voltages. Values for Ig_ and Igy are guaranteed output currents over the
recommended operating conditions at the Vg and Vg test points. Only selected standards are tested. These are chosen
to ensure that all standards meet their specifications. The selected standards are tested at minimum V¢ for each standard
with the respective Vo and Vgy voltage levels shown. Other standards are sample tested.

Input/Output ViL ViH VoL Vou loL loH
Standard V, min V, max V, min V, max V, Max V, Min mA mA
LvTTL() -05 0.8 2.0 5.5 0.4 2.4 24 -24
LVCMOS2 -0.5 V4 1.7 55 0.4 1.9 12 -12
PCI, 3.3V —0.5 | 44% Voot | 60% Vooint | Veco + 0.5 | 10% Vego | 90% Voo | Note2 | Note 2
PCI, 5.0V -05 0.8 2.0 55 0.55 24 Note 2 Note 2
GTL —0.5 | Vpge—0.05 | Vger + 0.05 3.6 0.4 n/a 40 n/a
GTL+ -05 | Vggr—0.1 | Vggg+0.1 3.6 0.6 n/a 36 n/a
HSTL 1) -05 | Vger—0.1 | Vggg+0.1 3.6 0.4 Veco - 04 8 -8
HSTL 1l -0.5 | Vggr—0.1 | Vggg+0.1 3.6 0.4 Veeo — 0.4 24 -8
HSTL IV ~0.5 | Vpgr—0.1 | Vggr+0.1 3.6 0.4 Veeo — 0.4 48 -8
SSTL3 | —05 | Vpge—02 | Vggr+0.2 3.6 VReg — 0.6 | Vgee + 0.6 8 -8
SSTL3 I ~05 | Vpgr—0.2 | Vggr+0.2 3.6 Vgper— 0.8 | Vggr + 0.8 16 -16
SSTL2 | ~05 | Vpgr—0.2 | Vggr+0.2 3.6 Vger — 0.61 | Vggr + 0.61 7.6 -7.6
SSTL2 1| ~05 | Vpgr—0.2 | Vggr+0.2 3.6 Vger—0.80 | Vpgr +0.80 |  15.2 -15.2
CTT -05 | Vggr—0.2 | Vgegp+0.2 3.6 Veer— 0.4 | Vggr+0.4 8 -8
AGP -05 | Vper—02 | Vggr+0.2 3.6 10% Veeo | 90% Voco | Note2 | Note2
Notes:

1. VoL and Vo for lower drive currents are sample tested.
2. Tested according to the relevant specifications.

3. DC input and output levels for HSTL18 (HSTL I/O standard with V¢ of 1.8 V) are provided in an HSTL white paper on

www.Xxilinx.com.

Module 3 of 4
4

www.xilinx.com
1-800-255-7778

DS003-3 (v4.0) March 1, 2013
Production Product Specification



http://www.xilinx.com
http://www.xilinx.com
http://www.xilinx.com

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

I0B Input Switching Characteristics Standard Adjustments

Speed Grade

Description Symbol Standard(1) Min -6 -5 -4 Units
Data Input Delay Adjustments
Standard-specific data input delay TivTTL LVTTL 0 0 0 0 ns
adjustments T\LVCMOS2 LVCMOS2 —0.02 | -0.04 | -0.04 | —0.05 | ns

Tipcias s | PCl, 33 MHz, 33V | —0.05 | -0.11 | -0.12 | -0.14 | ns
Tipcias 5 | PCl,33MHz, 50V | 013 | 025 | 028 | 0.33 ns
Tipcies. s | PCl, 66 MHz, 3.3V | -0.05 | -0.11 | -0.12 | -0.14 | ns

TiaTL GTL 010 | 020 | 023 | 026 ns
TiaTLP GTL+ 006 | 011 | 012 | 0.14 ns
TiHsTL HSTL 002 | 003 | 003 | 004 | ns
TissTLo SSTL2 -0.04 | -0.08 | -0.09 | -0.10 | ns
TissTLs SSTL3 -0.02 | -0.04 | -0.05 | -0.06 | ns

TieTT CTT 001 | 002 | 002 | 0.2 ns

TiAGP AGP -0.03 | -0.06 | —0.07 | -0.08 | ns

Notes:
1. Input timing for LVTTL is measured at 1.4 V. For other I/O standards, see Table 3.

10B Output Switching Characteristics

Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. For other standards, adjust
the delays with the values shown in IOB Output Switching Characteristics Standard Adjustments, page 9.

Speed Grade

Description Symbol Min -6 -5 -4 Units
Propagation Delays
O input to Pad Tioop 1.2 2.9 3.2 3.5 ns, max
O input to Pad via transparent latch TiooLp 1.4 3.4 3.7 4.0 ns, max
3-State Delays
T input to Pad high-impedance (V) TioTHZ 1.0 2.0 2.2 2.4 ns, max
T input to valid data on Pad TioToN 1.4 3.1 3.3 3.7 ns, max

T input to Pad high-impedance via

transparent Iatch(1) TIOTLPHZ 1.2 2.4 2.6 3.0 ns, max

T input to valid data on Pad via

transparent latch TIOTLPON 1.6 3.5 3.8 4.2 ns, max

GTS to Pad high impedance (") TaTs 25 4.9 5.5 6.3 ns, max

Sequential Delays

Clock CLK

Minimum Pulse Width, High TcH 0.8 1.5 1.7 2.0 ns, min

Minimum Pulse Width, Low ToL 0.8 1.5 1.7 2.0 ns, min
DS003-3 (v4.0) March 1, 2013 www.xilinx.com Module 3 of 4
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CLB Switching Characteristics

Delays originating at F/G inputs vary slightly according to the input used. The values listed below are worst-case. Precise

values are provided by the timing analyzer.

Speed Grade

Description Symbol Min -6 -5 -4 Units
Combinatorial Delays
4-input function: F/G inputs to X/Y outputs TiLo 0.29 0.6 0.7 0.8 ns, max
5-input function: F/G inputs to F5 output Tirs 0.32 0.7 0.8 0.9 ns, max
5-input function: F/G inputs to X output TiFsx 0.36 0.8 0.8 1.0 ns, max
6-input function: F/G inputs to Y output via F6 MUX Tirey 0.44 0.9 1.0 1.2 ns, max
6-input function: F5IN input to Y output TEsINy 0.17 0.32 0.36 0.42 | ns, max
Incremental delay routing through transparent latch TiENCTL 0.31 0.7 0.7 0.8 ns, max
to XQ/YQ outputs
BY input to YB output TeyyB 0.27 0.53 0.6 0.7 ns, max
Sequential Delays
FF Clock CLK to XQ/YQ outputs Tcko 0.54 1.1 1.2 1.4 | ns, max
Latch Clock CLK to XQ/YQ outputs TekLo 0.6 1.2 1.4 1.6 | ns, max
Setup and Hold Times before/after Clock CLK(1) Setup Time / Hold Time
4-input function: F/G Inputs Tick/Teki 06/0 | 1.2/0 | 1.4/0 | 1.5/0 | ns, min
5-input function: F/G inputs Tiesck/TeKIFs 0.7/0 | 1.3/0 | 1.5/0 | 1.7/0 | ns, min
6-input function: F5IN input Tesinek/Tekrsin | 0.46/0 | 1.0/0 | 1.1/0 | 1.2/0 | ns, min
6-input function: F/G inputs via F6 MUX Tireck/TcKIFs 0.8/0 | 1.5/0 | 1.7/0 | 1.9/0 | ns, min
BX/BY inputs Toick/Tckpl 0.30/0| 0.6/0 | 0.7/0 | 0.8/0 | ns, min
CE input Tceck/Tckce 0.37/0| 0.8/0 | 0.9/0 | 1.0/0 | ns, min
SR/BY inputs (synchronous) TrekTekR 0.33/0| 0.7/0 | 0.8/0 | 0.9/0 | ns, min
Clock CLK
Minimum Pulse Width, High TcH 0.8 1.5 1.7 2.0 ns, min
Minimum Pulse Width, Low TeoL 0.8 1.5 1.7 2.0 ns, min
Set/Reset
Minimum Pulse Width, SR/BY inputs Trpw 1.3 2.5 2.8 3.3 ns, min
Delay from SR/BY inputs to XQ/YQ outputs Tra 0.54 1.1 1.3 1.4 ns, max
(asynchronous)
Delay from GSR to XQ/YQ outputs Tiogsra 4.9 9.7 10.9 12.5 | ns, max
Toggle Frequency (MHz) (for export control) Frog (MHz) 625 333 294 250 MHz

Notes:

1. A Zero "0" Hold Time listing indicates no hold time or a negative hold time. Negative values cannot be guaranteed "best-case", but

if a "0" is listed, there is no positive hold time.
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Minimum Clock-to-Out for Virtex Devices
With DLL Without DLL
/0 Standard | All Devices | V50 | V100 | V150 | V200 | V300 | V400 | V600 | V800 | V1000 | Units
*LVTTL_S2 5.2 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.1 6.1 ns
*LVTTL_S4 3.5 4.3 4.3 4.3 4.3 4.4 4.4 4.4 4.4 4.4 ns
*LVTTL_S6 2.8 3.6 3.6 3.6 3.6 3.7 3.7 3.7 3.7 3.7 ns
*LVTTL_S8 2.2 3.1 3.1 3.1 3.1 3.1 3.1 3.2 3.2 3.2 ns
*LVTTL_S12 2.0 29 29 2.9 2.9 29 2.9 3.0 3.0 3.0 ns
*LVTTL_S16 1.9 2.8 2.8 2.8 2.8 2.8 2.8 29 29 2.9 ns
*LVTTL_S24 1.8 2.6 2.6 2.7 2.7 2.7 2.7 2.7 2.7 2.8 ns
*LVTTL_F2 2.9 3.8 3.8 3.8 3.8 3.8 3.8 3.9 3.9 3.9 ns
*LVTTL_F4 1.7 2.6 2.6 2.6 2.6 2.6 2.6 2.7 2.7 2.7 ns
*LVTTL_F6 1.2 2.0 2.0 2.0 2.1 2.1 2.1 2.1 2.1 2.2 ns
*LVTTL_F8 1.1 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 ns
*LVTTL_F12 1.0 1.8 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9 ns
*LVTTL_F16 0.9 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9 ns
*LVTTL_F24 0.9 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.9 ns
LVCMOS2 1.1 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.1 ns
PCI33_3 1.5 24 24 24 2.4 24 24 25 25 2.5 ns
PCI33_5 1.4 2.2 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.4 ns
PCl66_3 1.1 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.1 2.1 ns
GTL 1.6 2.5 2.5 2.5 2.5 2.5 2.5 2.6 2.6 2.6 ns
GTL+ 1.7 2.5 2.5 2.6 2.6 2.6 2.6 2.6 2.6 2.7 ns
HSTL | 1.1 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 ns
HSTL Il 0.9 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.9 ns
HSTL IV 0.8 1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.7 1.8 ns
SSTL2 | 0.9 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 ns
SSTL2 1l 0.8 1.6 1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.7 ns
SSTL3 | 0.8 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.8 1.8 ns
SSTL3 I 0.7 1.5 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.7 ns
CTT 1.0 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9 2.0 ns
AGP 1.0 1.8 1.8 1.9 1.9 1.9 1.9 1.9 1.9 2.0 ns

*S = Slow Slew Rate, F = Fast Slew Rate

Notes:
Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and

1.

where all accessible IOB and CLB flip-flops are clocked by the global clock net.

Input and output timing is measured at 1.4 V for LVTTL. For other I/O standards, see Table 3. In all cases, an 8 pF external capacitive

2.

load is used.
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Virtex Pin-to-Pin Input 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 Set-Up and Hold for LVTTL Standard, with DLL

Speed Grade

Description Symbol Device Min -6 -5 -4 Units
Input Setup and Hold Time Relative to Global Clock Input Signal for LVTTL Standard. For data input with different
standards, adjust the setup time delay by the values shown in Input Delay Adjustments.
No Delay TPSDLL/TPHDLL XCV50 0.40/-0.4 | 1.7/-0.4 1.8/-04 | 21/-0.4 ns,
Global Clock and IFF, with DLL min
XCv100 | 0.40/-04 | 1.7/-0.4 | 1.9/-0.4 | 21/-0.4 ns,
min
XCVv150 | 0.40/-04 | 1.7/-0.4 | 1.9/-0.4 | 21/-0.4 ns,
min
XCv200 | 0.40/-04 | 1.7/-0.4 | 1.9/-0.4 | 21/-0.4 ns,
min
XCV300 | 040/-04 |1.7/-0.4 | 1.9/-0.4 | 21/-0.4 ns,
min
XCv400 | 040/-04 | 1.7/-0.4 | 1.9/-0.4 | 21/-0.4 ns,
min
XCve00 | 0.40/-04 | 1.7/-0.4 | 1.9/-0.4 | 21/-0.4 ns,
min
XCv800 | 040/-04 | 1.7/-0.4 | 1.9/-0.4 | 21/-0.4 ns,
min
XCvV1000 | 0.40/-0.4 | 1.7/-0.4 | 1.9/-0.4 | 2.1/-0.4 ns,
min

IFF = Input Flip-Flop or Latch

Notes:

1. Set-up time is measured relative to the Global Clock input signal with the fastest route and the lightest load. Hold time is measured
relative to the Global Clock input signal with the slowest route and heaviest load.

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

3. A Zero "0" Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed "best-case", but
if a "0" is listed, there is no positive hold time.
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Table 3: Virtex Pinout Tables (BGA) (Continued)
Pin Name Device BG256 BG352 BG432 BG560
Veeint XCV50/100 C10, D6, N/A N/A N/A
Notes: D15, F4,
* Superset includes all pins, F17, L3,
including the ones in bold L18, R4,
type. Subset excludes pins in R17, UG,
bold type. ui5, V10
 Ba%SE for e300l e | xCv150/200/300 | Sameas | A20,C14, | A10,A17,B23, N/A
m?j(;ltNJepcoinectsdsulfoi s¢ above D10,J24, | C14,C19, K3,
B K4, P2, P25, K29, N2, N29,
t);CWiO/ZtOO’ VtCSINT pins in V24, W2, T1, T29, W2,
© subsetmustbe AC10,AE14, W31, AB2,
connected, and pins in bold AE19 AB30. AJ10
type can be left unconnected ’ ’ ’
(these unconnected pins B16, D12, AJ16, AK13,
cannot be used as user 1/0.) L1, L25, AK19, AK22,
In BG432, for R23, T1, B26, C7, F1,
XCV400/600/800 all Voeint AF11, AF16 | F30, AE29, AF1,
pins in the superset must be AH8, AH24
connected. For XCV300,
VeeinT Pins in the subset XCV400/600/800/1000 N/A N/A Same as above | A21,B14, B18,
must be connected, and pins B28, C24, E9,
in bold type can be left E12, F2, H30,
unconnected (these J1, K82, N1,
unconnected pins cannot be N33, U5, U30,
used as user 1/0.) Y2, Y31, AD2,
In BG560, for XCV800/1000 AD32, AG3,
all VoenT pins in the AG31, AKS,
superset must be connected. AK11, AK17,
For XCV400/600, VconT AK?20, AL14,
pins in the subset must be AL27, AN25,
connected, and pins in bold
type can be left unconnected B12, C22, M3,
(these unconnected pins N29, AB2,
cannot be used as user 1/0.) AB32, AJ13,
AL22
Veeo, Bank 0 All D7, D8 A17, B25, A21, C29, D21 A22, A26, A30,
D19 B19, B32
Vceo, Bank 1 All D13, D14 A10, D7, A1, A11, D11 A10, A16, B13,
D13 C8, E5
Vceo, Bank 2 All G17,H17 | B2, H4, K1 C3, L1, L4 B2, D1, H1, M1,
R2
Veeo, Bank 3 All N17,P17 | P4,U1,Y4 AA1, AA4, AJ3 V1, AA2, AD1,
AK1, AL2
Vceeo, Bank 4 All Ui13,U14 | ACS, AE2, AH11, AL1, AM2, AM15,
AF10 AL11 AN4, AN8, AN12
Veeo, Bank 5 All U7,U8 | AC14,AC20, AH21, AJ29, AL31, AM21,
AF17 AL21 AN18, AN24,
AN30
Veeo, Bank 6 All N4, P4 u26, W23, AA28, AA31, W32, AB33,
AE25 AL31 AF33, AK33,
AM32
DS003-4 (v4.0) March 1, 2013 www.xilinx.com Module 4 of 4
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Table 3: Virtex Pinout Tables (BGA) (Continued)
Pin Name Device BG256 BG352 BG432 BG560
Vgeg Bank 7 XCV50 G3, H1 N/A N/A N/A
(VRer pins are listed XCV100/150 ... + D1 D26, G26, N/A N/A
incrementally. Connect all L26
pins listed for both the
required device and all XCV200/300 ..+B2 ..+ E24 F28, F31, N/A
smaller devices listed in the J30, N30
same package.)
Within each bank, if input
reference voltage is not XCV400 N/A N/A ... + R31 E31, G31, K31,
required, all Vggp pins are P31, T3t
general 1/0. XCV600 N/A N/A .. +J28 .. + H32
XCV800 N/A N/A ... + M28 ... +L33
XCV1000 N/A N/A N/A ... + D31
GND All C3,C18, | A1, A2, A5, | A2, A3, A7, A9, A1, A7, A12,
D4, D5, A8, A14, A14, A18, A23, | A14, A18, A20,
D9, D10, A19, A22, A25, A29, A30, | A24, A29, A32,
D11, A25, A26, B1, B2, B30, A33, B1, B6, B9,
D12, B1, B26, E1, B31, C1, C31, B15, B23, B27,
D16, E26, H1, D16, G1, G31, B31, C2, E1,
D17, E4, H26, N1, J1,J31,P1,P31, F32, G2, G383,
E17, J4, P26, W1, T4, T28, V1, J32, K1, L2,
J17, K4, W26, AB1, | V31,AC1,AC31, | MS33, P1, P33,
K17, L4, | AB26, AE1, AE1, AE31, R32, T1, V33,
L17, M4, | AE26, AF1, AH16, AJ1, W2, Y1, Y33,
M17, T4, AF2, AF5, | AJ31, AK1, AK2, AB1, AC32,
T17,U4, | AF8, AF13, AK30, AK31, AD33, AE2,
U5, U9, | AF19,AF22, | AL2, AL3, AL7, AG1, AG32,
u10, AF25, AF26 | AL9 AL14,AL18 AH2, AJ33,
uit, AL23, AL25, AL32, AM3,
ui2, AL29, AL30 AM7, AM11,
uU16, AM19, AM25,
u17, V3, AM28, AM33,
V18 AN1, AN2, ANS5,
AN10, AN14,
AN16, AN20,
AN22, AN27,
AN33
GND() All J9, J10, N/A N/A N/A
J11,J12,
K9, K10,
K11,K12,
L9, L10,
L11,L12,
M9, M10,
M11, M12
No Connect All N/A N/A N/A C31, AC2, AK4,
AL3
Notes:

1. 16 extra balls (grounded) at package center.
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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.
Module 4 of 4 www.xilinx.com DS003-4 (v4.0) March 1, 2013
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Table 4: Virtex Pinout Tables (Fine-Pitch BGA) (Continued)
Pin Name Device FG256 FG456 FG676 FG680
Vger Bank 1 XCV50 B9, C11 N/A N/A N/A
(VREF pins are listed XCV100/150 .+ E11 A18,B13,E14 N/A N/A
incrementally. Connect
the required device and XCV400 N/A N/A A14, C20, C21, N/A
all smaller devices D15, G16
listed in the same
package.) XCV600 N/A N/A ...+B19 B6, B8, B18,
o ) D11, D13, D17
Within each bank, if
input reference voltage XCV800 N/A N/A .+ A17 ...+B14
Is not required, all Viger XCV1000 N/A N/A N/A ..+B5
pins are general I/O.
VRer Bank 2 XCV50 F13, H13 N/A N/A N/A
(VRer pins are listed XCV100/150 ..+F14 F21, H18, K21 N/A N/A
incrementally. Connect
the required device and XCV400 N/A N/A F24, H23, K20, N/A
all smaller devices M23, M26
listed in the same
package.) XCV600 N/A N/A ... + G26 G1, H4, J1, L2,
- . V5, W3
Within each bank, if
input reference Vo|tage XCV800 N/A N/A ..+ K25 . + N1
is not required, all Vrer XCV1000 N/A N/A N/A ..+ D2
pins are general I/O.
VRer Bank 3 XCV50 K16, L14 N/A N/A N/A
(VRer pins are listed XCV100/150 . +L13 N21, R19, U21 N/A N/A
incrementally. Connect
the required device and XCV400 N/A N/A R23, R25, U21, N/A
all smaller devices W22, W23
listed in the same
package.) XCV600 N/A N/A ... + W26 AC1, AJ2, AK3,
- ) AL4, AR1, Y1
Within each bank, if
input reference Vo|tage XCV800 N/A N/A ...+ U25 ...+ AF3
Is not required, all Viper XCV1000 N/A N/A N/A ..+ AP4
pins are general I/O.
DS003-4 (v4.0) March 1, 2013 www.xilinx.com Module 4 of 4
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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
Vgeg Bank 4 XCV50 P9, T12 N/A N/A N/A
(VRer pins are listed XCV100/150 T o AA13, AB16, N/A N/A
incrementally. Connect AB19
all pins listed for both
the required device and XCV200/300 ..+ R13 ... + AB20 N/A N/A
all smaller devices XCV400 N/A N/A AC15, AD18, N/A
listed in the same AD21, AD22,
package.) AF15
Within each bank, if XCV600 N/A N/A ... + AF20 AT19, AU7,
input reference voltage AU17. AVS
is not required, all Vegr AV10, AW11
pins are general I/O. :
XCV800 N/A N/A ... + AF17 ... + AV14
XCV1000 N/A N/A N/A .. + AU6
Vgeg Bank 5 XCV50 T4, P8 N/A N/A N/A
(VRer pins are listed XCV100/150 ..+R5 W8, Y10, AA5 N/A N/A
incrementally. Connect
the required device and XCV400 N/A N/A AA10, AB8, AB12, N/A
all smaller devices AC7, AF12
listed in the same
package.) XCV600 N/A N/A ... + AF8 AT27, AU29,
- . AU31, AV35,
Within each bank, if AW21. AW23
input reference voltage :
is not required, all VREF XCV800 N/A N/A ... + AE10 .. + AT25
pins are general I/O. XCV1000 N/A N/A N/A ..+ AV36
Vgeg Bank 6 XCV50 J3, N1 N/A N/A N/A
(VRer pins are listed XCV100/150 .+ M1 N2, R4, T3 N/A N/A
incrementally. Connect
the required device and XCV400 N/A N/A AB3, R1, R4, Us, N/A
all smaller devices V5
listed in the same
package.) XCV600 N/A N/A .+ Y1 AB35, AD37,
- . AH39, AK39,
Within each bank, if AM39. AN36
input reference voltage :
is not required, all VREF XCV800 N/A N/A .o+ U2 ... + AE39
pins are general I/O. XCV1000 N/A N/A N/A .. + AT39

Module 4 of 4
14

www.xilinx.com
1-800-255-7778

DS003-4 (v4.0) March 1, 2013
Production Product Specification


http://www.xilinx.com

Product Obsolete/Under Obsolescence

& XIuNxe
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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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BG352 Pin Function Diagram
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Figure 5: BG352 Pin Function Diagram
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BG432 Pin Function Diagram
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Figure 10: FG676 Pin Function Diagram

Notes:

Packages FG456 and FG676 are layout compatible.
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