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

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 15 Replaced FG 676 & FG680 package drawings.
07/99 1.6 Changed Boundary Scan Information and changed Figure 11, Boundary Scan Bit

Sequence. Updated 10B 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,jtcc parameter, changed Tqj 1 to

TopHASE-
01/00 1.8 Update to speed.txt 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.

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

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

10/00 2.4 Corrected Pinout information for devices in the BG256, BG432, and BG560 packages in
Table 18.
Corrected BG256 Pin Function Diagram

04/01 25 Revised minimums for Global Clock Set-Up and Hold for LVTTL Standard, with DLL
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:

DS003-1, Virtex 2.5V FPGAs: DS003-3, Virtex 2.5V FPGAs:
Introduction and Ordering Information (Module 1) DC and Switching Characteristics (Module 3)
DS003-2, Virtex 2.5V FPGAs: DS003-4, Virtex 2.5V FPGAs:
Functional Description (Module 2) Pinout Tables (Module 4)
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Figure 2: Virtex Input/Output Block (IOB)
Table 1: Supported Select /0O Standards
Input Reference Output Source Board Termination
I/O Standard Voltage (V gep) Voltage (V cco) Voltage (V 1) 5V Tolerant
LVTTL 2 24 mA N/A 3.3 N/A Yes
LVCMOS2 N/A 25 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 15 0.75 No
HSTL Class llI 0.9 15 15 No
HSTL Class IV 0.9 1.5 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
Module 2 of 4 www.xilinx.com DS003-2 (v4.0) March 1, 2013
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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.

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.

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/0 Routing

Virtex devices have additional routing resources around
their periphery that form an interface between the CLB array
and the IOBs. 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.

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.

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.

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:cececc:cecl

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: IDCODEs 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
XCV150 v0618093h
SAMPLE/PRELOAD 00001 Enables boundary-scan
SAMPLE/PRELOAD XCV200 v061C093h
operation
XCV300 v0620093h
USER 1 00010 Access user-defined
register 1 XCV400 v0628093h
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 dedicated, no spe_cial ele-
INTEST operation ment needs to be added to the design unless an internal
— data register (USER1 or USER?2) 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 01010 3-stat tput pi hil . - .
ensag”?]sgclﬁf ;yﬂgz:’ e Virtex FPGAs are supported by the Xilinx Foundation and
Register Alliance CAE tools. The basic methodology for Virtex
design consists of three interrelated steps: design entry,
JSTART 01100 | Clock the St";‘]”'Up implementation, and verification. Industry-standard tools
sequence when r for design entry and simulation (for exampl n-
StartupClk is TCK are used for design entry al QS 'u.ato (q exa pe,_Sy
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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Configuration

Virtex devices are configured by loading configuration data
into the internal configuration memory. Some of the pins
used for this are dedicated configuration pins, while others
can be re-used as general purpose inputs and outputs once
configuration is complete.

The following are dedicated pins:

Mode pins (M2, M1, MO0)

Configuration clock pin (CCLK)

PROGRAM pin

DONE pin

Boundary-scan pins (TDI, TDO, TMS, TCK)
Depending on the configuration mode chosen, CCLK can
be an output generated by the FPGA, or it can be generated

externally and provided to the FPGA as an input. The
PROGRAM pin must be pulled High prior to reconfiguration.

Note that some configuration pins can act as outputs. For
correct operation, these pins can require a Voo 0f 3.3 V to
permit LVTTL operation. All the pins affected are in banks 2
or 3. The configuration pins needed for SelectMap (CS,
Write) are located in bank 1.

Table 7: Configuration Codes

After Virtex devices are configured, unused IOBs function
as 3-state OBUFTs with weak pull downs. For a more
detailed description than that given below, see the
XAPP138, Virtex Configuration and Readback.

Configuration Modes
Virtex supports the following four configuration modes.

Slave-serial mode
Master-serial mode
SelectMAP mode
Boundary-scan mode

The Configuration mode pins (M2, M1, MO) select among
these configuration modes with the option in each case of
having the 10B pins either pulled up or left floating prior to
configuration. The selection codes are listed in Table 7.

Configuration through the boundary-scan port is always
available, independent of the mode selection. Selecting the
boundary-scan mode simply turns off the other modes. The
three mode pins have internal pull-up resistors, and default
to a logic High if left unconnected. However, it is recom-
mended to drive the configuration mode pins externally.

Configuration Mode M2 M1 MO CCLK Direction Data Width Serial D Configuration Pull-ups
Master-serial mode 0 0 0 Out 1 Yes No
Boundary-scan mode 1 0 1 N/A 1 No No
SelectMAP mode 1 1 0 In 8 No No
Slave-serial mode 1 1 1 In 1 Yes No
Master-serial mode 1 0 0 Out 1 Yes Yes
Boundary-scan mode 0 0 1 N/A 1 No Yes
SelectMAP mode 0 1 0 In 8 No Yes
Slave-serial mode 0 1 1 In 1 Yes Yes

Slave-Serial Mode

In slave-serial mode, the FPGA receives configuration data
in bit-serial form from a serial PROM or other source of
serial configuration data. The serial bitstream must be setup
at the DIN input pin a short time before each rising edge of
an externally generated CCLK.

For more information on serial PROMSs, see the PROM data
sheet at:
http://www.xilinx.com/bvdocs/publications/ds026.pdf.

Multiple FPGAs can be daisy-chained for configuration from a
single source. After a particular FPGA has been configured,
the data for the next device is routed to the DOUT pin. The
data on the DOUT pin changes on the rising edge of CCLK.

The change of DOUT on the rising edge of CCLK differs
from previous families, but does not cause a problem for

mixed configuration chains. This change was made to
improve serial configuration rates for Virtex-only chains.

Figure 12 shows a full master/slave system. A Virtex device
in slave-serial mode should be connected as shown in the
third device from the left.

Slave-serial mode is selected by applying <111> or <011>
to the mode pins (M2, M1, MO0). A weak pull-up on the mode
pins makes slave-serial the default mode if the pins are left
unconnected. However, it is recommended to drive the con-
figuration mode pins externally. Figure 13 shows
slave-serial mode programming switching characteristics.

Table 8 provides more detail about the characteristics
shown in Figure 13. Configuration must be delayed until the
INIT pins of all daisy-chained FPGAs are High.

Module 2 of 4
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Figure 17: SelectMAP Flowchart for Write Operation

Abort

During a given assertion of CS, the user cannot switch from
a write to a read, or vice-versa. This action causes the cur-
rent packet command to be aborted. The device will remain
BUSY until the aborted operation has completed. Following
an abort, data is assumed to be unaligned to word boundar-

ies, and the FPGA requires a new synchronization word
prior to accepting any new packets.

To initiate an abort during a write operation, de-assert
WRITE. At the rising edge of CCLK, an abort is initiated, as
shown in Figure 18.

DS003-2 (v4.0) March 1, 2013
Product Specification
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Figure 18: SelectMAP Write Abort Waveforms

Boundary-Scan Mode

In the boundary-scan mode, configuration is done through
the IEEE 1149.1 Test Access Port. Note that the
PROGRAM pin must be pulled High prior to reconfiguration.
A Low on the PROGRAM pin resets the TAP controller and
no JTAG operations can be performed.

Configuration through the TAP uses the CFG_IN instruc-
tion. This instruction allows data input on TDI to be con-
verted into data packets for the internal configuration bus.

The following steps are required to configure the FPGA
through the boundary-scan port (when using TCK as a
start-up clock).

1. Load the CFG_IN instruction into the boundary-scan
instruction register (IR)

Enter the Shift-DR (SDR) state

Shift a configuration bitstream into TDI
Return to Run-Test-Idle (RTI)

Load the JSTART instruction into IR
Enter the SDR state

Clock TCK through the startup sequence
8. Returnto RTI

Configuration and readback via the TAP is always available.
The boundary-scan mode is selected by a <101> or 001>
on the mode pins (M2, M1, MO). For details on TAP charac-
teristics, refer to XAPP139.

N o o~ wDN

Configuration Sequence

The configuration of Virtex devices is a three-phase pro-
cess. First, the configuration memory is cleared. Next, con-
figuration data is loaded into the memory, and finally, the
logic is activated by a start-up process.

Configuration is automatically initiated on power-up unless
it is delayed by the user, as described below. The configura-
tion process can also be initiated by asserting PROGRAM.

The end of the memory-clearing phase is signalled by INIT
going High, and the completion of the entire process is sig-
nalled by DONE going High.

The power-up timing of configuration signals is shown in
Figure 19. The corresponding timing characteristics are
listed in Table 10.

Vee / TPoOR

PROGRAM

INIT

— TiICCK |[¢—
CCLK OUTPUT or INPUT / \
MO, M1, M2
X ALID X
(Required)

98122302

Figure 19: Power-Up Timing Configuration Signals

Table 10: Power-up Timing Characteristics

Description Symbol Value Units
Power-on Reset Tror 2.0 ms, max
Program Latency TpL 100.0 S, max
CCLK (output) Delay Ticck 0.5 S, min

4.0 S, max
Program Pulse Width | Terocram | 300 ns, min

Delaying Configuration

INIT can be held Low using an open-drain driver. An
open-drain is required since INIT is a bidirectional
open-drain pin that is held Low by the FPGA while the con-
figuration memory is being cleared. Extending the time that
the pin is Low causes the configuration sequencer to wait.
Thus, configuration is delayed by preventing entry into the
phase where data is loaded.

Start-Up Sequence

The default Start-up sequence is that one CCLK cycle after
DONE goes High, the global 3-state signal (GTS) is released.
This permits device outputs to turn on as necessary.

One CCLK cycle later, the Global Set/Reset (GSR) and
Global Write Enable (GWE) signals are released. This per-
mits the internal storage elements to begin changing state
in response to the logic and the user clock.

The relative timing of these events can be changed. In addi-
tion, the GTS, GSR, and GWE events can be made depen-
dent on the DONE pins of multiple devices all going High,
forcing the devices to start in synchronism. The sequence
can also be paused at any stage until lock has been
achieved on any or all DLLs.

Module 2 of 4
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DC Characteristics Over Reco mmended Operating Conditions

Symbol Description Device Min Max  Units
Data Retention V Voltage
VoRINT (below which con?i;:\;tion dita can be lost) Al 20 v
Data Retention V Voltage
Vorio (below which conggl(jration?jata can be lost) Al 12 v
lccinTg | Quiescent Vet 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
lccoo | Quiescent Vo 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 A
I Input or output leakage current All 10 +10 A
Cin Input capacitance (sample tested) BGA, PQ, HQ, packages All 8 pF
lrpU Pad pull-up (when selected) @ Vi, =0V, Vcco = 3.3 V (sample Al Note (2) | 0.25 mA
tested)
IrPD Pad pull-down (when selected) @ Vj, = 3.6 V (sample tested) Note (2) | 0.15 mA

Notes:
1. With no output current loads, no active input pull-up resistors, all /0 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 IccinTg limit by two for industrial grade.

DS003-3 (v4.0) March 1, 2013 www.xilinx.com Module 3 of 4
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Power-On Power Supply Requirements

Xilinx FPGASs 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 (1.3)
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 Io. and gy are guaranteed output currents over the
recommended operating conditions at the Vo and Vgy 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 Vg, and Vgn voltage levels shown. Other standards are sample tested.

Input/Output ViL ViH VoL Von lor lon
Standard V, min V, max V, min V, max V, Max V, Min mA mA

LVTTL®D) 0.5 0.8 2.0 55 0.4 2.4 24 24
LVCMOS2 0.5 4 1.7 55 0.4 1.9 12 12
PCI, 3.3V 0.5 |44%V coint | 60% Veent | Veco +0.5 | 10% Veeo | 90% Veeo | Note2 | Note 2
PCI, 5.0V 0.5 0.8 20 55 0.55 24 Note 2 Note 2
GTL 05 |Vger 0.05 |V Rgge+0.05 3.6 0.4 n/a 40 n/a
GTL+ 05 | Vgeg 0.1 | VRgeet0.1 3.6 0.6 n/a 36 n/a
HSTL 1G) 05 | Vger 01 | Vgee+0.1 3.6 0.4 Veeo 0.4 8 8
HSTL IlI 05 | Vger 0.1 | Vgge+0.1 3.6 0.4 Veco 0.4 24
HSTL IV 05 | Vger 0.1 | Vgge+0.1 3.6 0.4 Veco 0.4 48
SSTL3 | 05 | Vger 0.2 | Vgep+0.2 3.6 Vrer 0.6 |V pgp + 0.6 8 8
SSTL3 I 05 | Vrgr 0.2 | VRgep+0.2 3.6 Veer 0.8 |V ggr+0.8 16 16
SSTL2 | 05 | Vger 0.2 | Vgege+0.2 3.6 Vgeg 0.61 |V Rper+0.61| 7.6 7.6
SSTL2 I 05 | Vger 0.2 | Vgegr+0.2 3.6 Vrer 0.80 |V ggr+0.80 |  15.2 15.2
CTT 05 | Vrgr 0.2 | VRgep+0.2 3.6 Veeg 0.4 |V ggr + 0.4 8 8
AGP 05 | Vger 02 | Vgege+0.2 3.6 10% Voo | 90% Voo | Note2 | Note 2
Notes:

1. VgL and Vgy 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.xilinx.com .
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1. 3-state turn-off delays should not be adjusted.

Virtex 2.5V Field Programmable Gate Arrays S XILINX®
Speed Grade
Description Symbol Min -6 -5 -4 Units

Clock CLK to Pad delay with OBUFT
enabled (non-g-statE) T|OCKP 1.0 2.9 3.2 3.5 ns, max
Clock CLK to Pad high-impedance
(SynChronOUS)(l) TlOCKHZ 1.1 2.3 2.5 2.9 ns, max
Clock CLK to valid data on Pad delay, plus
enable delay for OBUFET T|OCKON 1.5 3.4 3.7 4.1 ns, max
Setup and Hold Times before/after Clock CLK (2 Setup Time / Hold Time
(@] input TlOOCK/T|OCKO 0.51/0 1.1/0 1.2/0 1.3/0 ns, min
OCE input T|OOCECK/T|OCKOCE 0.37/0 0.8/0 09/0 1.0/0 ns, min
SR input (OFF) TlOSRCKO/T|OCKOSR 0.52/0 1.1/0 1.2/0 14/0 ns, min
3-State Setup Times, T input Tiotex/TiockT 0.34/0 0.7/0 0.8/0 09/0 ns, min
3-State Setup Times, TCE input TlOTCECK/T|OCKTCE 0.41/0 09/0 09/0 1.1/0 ns, min
3-State Setup Times, SR inpUt (TFF) T|OSRCKT/T|OCKTSR 0.49/0 1.0/0 1.1/0 1.3/0 ns, min
Set/Reset Delays
SR input to Pad (asynchronous) Tiosrp 1.6 3.8 4.1 4.6 ns, max
SR input to Pad high-impedance
(asynChronOUS)(l) TlOSRHZ 1.6 3.1 3.4 3.9 ns, max
SR input to valid data on Pad
(asynchronous) T|OSRON 2.0 4.2 4.6 51 ns, max
GSR to Pad T|OGSRQ 49 9.7 10.9 12.5 ns, max
Notes:

2. 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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S XILNX®

Calculation of T o0, as a Function of

Capacitance

Tioop is the propagation delay from the O Input of the 10B to
the pad. The values for Tj,o, Were based on the standard

For other capacitive loads, use the formulas below to calcu-
late the corresponding Tigop.

capacitive load (Csl) for each I/O standard as listed in

Table 2.

Table 2: Constants for Calculating T joop

Tioop = Tioop + Topadjust + (Cload c sl) *fl
Where:

Topadiust IS reported above in the Output Delay
Adjustment section.

Coad is the capacitive load for the design.

Csl fl
Standard (pF) (ns/pF) Table 3: Delay Measurement Methodology
LVTTL Fast Slew Rate, 2mA drive 35 0.41 Meas. | Vger
1 1 i 2
LVTTL Fast Slew Rate, 4mA drive 35 0.20 Standard v @ vy® | Point | Typ®@)
LVTTL Fast Slew Rate, 6mA drive 35 0.13 LVTTL 0 3 14 -
LVTTL Fast Slew Rate, 8mA drive 35 0.079 LVCMOS2 0 25 1.125 -
LVTTL Fast Slew Rate, 12mA drive 35 0.044 PCI33_ 5 Per PCI Spec -
LVTTL Fast Slew Rate, 16mA drive 35 0.043 PCI33 3 Per PCI Spec i
LVTTL Fast Slew Rate, 24mA drive 35 0.033
PCI66_3 Per PCI Spec -
LVTTL Slow Slew Rate, 2mA drive 35 0.41 oTL v 02 v oz | v 0.80
. +0. .
LVTTL Slow Slew Rate, 4mA drive 35 0.20 REF REF REF
LVTTL Slow Slew Rate, 6mA drive 35 0.100 GTL+ Vrer 02 | VRer*02 | VRer | 10
LVTTL Slow Slew Rate, 8mA drive 35 0.086 HSTL Class | Vrer 05 | VRer+0.5 | Veer | 075
LVTTL Slow Slew Rate, 12mA drive 35 0.058 HSTL Class Il Vrer 0.5 | VRep+0.5 | Vger 0.90
LVTTL Slow Slew Rate, 16mA drive 35 0.050 HSTLClass IV | Vrgg 0.5 | VRer 0.5 | Vgee 0.90
LVTTL Slow Slew Rate, 24mA drive 35 0.048 SSTL31& I VREF 1.0 V Rer +1.0 VREE 1.5
LVEMOS2 35 0.041 SSTL21&1l | Vper 075 |V per+0.75 | Vpge | 1.25
PCIl 33MHz 5V 50 0.050 cTT v 02 v 102 v 15
PCI 33MHZ 3.3V 10 0.050 REF = REF REF :
AGP V V + V Per
PCI 66 MHz 3.3 V 10 0.033 © ZR\E/F ' o 2R5/F ) REF 1 acp
.2X .2X
GTL 0.014 cco cco Spec
HSTL Class | 20 0.022 1. Input waveform switches between V and V.
2. Measurements are made at VREF (Typ), Maximum, and
HSTL Class Ill 20 0.016 Minimum. Worst-case values are reported.
HSTL Class IV 20 0.014 3. 1/O parameter measurements are made with the capacitance
values shown in Table 2. See Application Note XAPP133 on
SSTL2 Class | 30 0.028 www.xilinx.com _ for appropriate terminations.
SSTL2 Class I 30 0.016 4. 1/O standard measurements are reflected in the IBIS model
information except where the IBIS format precludes it.
SSTL3 Class | 30 0.029
SSTL3 Class Il 30 0.016
CTT 20 0.035
AGP 10 0.037
Notes:

1. /O parameter measurements are made with the capacitance

values shown above. See Application Note XAPP133 on

www.xilinx.com _ for appropriate terminations.
2. 1/0 standard measurements are reflected in the IBIS model

information except where the IBIS format precludes it.
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CLB Arithmetic Switch ing Characteristics

Setup times not listed explicitly can be approximated by decreasing the combinatorial delays by the setup time adjustment
listed. Precise values are provided by the timing analyzer.

Speed Grade

Description Symbol Min -6 -5 -4 Units
Combinatorial Delays
F operand inputs to X via XOR Topx 0.37 0.8 0.9 1.0 ns, max
F operand input to XB output Topxg 0.54 11 1.3 14 ns, max
F operand input to Y via XOR Topy 0.8 15 17 2.0 ns, max
F operand input to YB output Topvr 0.8 15 17 2.0 ns, max
F operand input to COUT output TopcyE 0.6 1.2 13 15 ns, max
G operand inputs to Y via XOR Topcy 0.46 1.0 11 1.2 ns, max
G operand input to YB output TopcyB 0.8 1.6 1.8 2.1 ns, max
G operand input to COUT output Torcya 0.7 1.3 14 1.6 ns, max
BX initialization input to COUT Texcy 0.41 0.9 1.0 11 ns, max
CIN input to X output via XOR Teinx 0.21 0.41 0.46 0.53 ns, max
CIN input to XB TeINXB 0.02 0.04 0.05 0.06 | ns, max
CIN input to Y via XOR Toiny 0.23 0.46 0.52 0.6 ns, max
CIN input to YB ToinvyB 0.23 0.45 0.51 0.6 ns, max
CIN input to COUT output Teyp 0.05 0.09 0.10 0.11 ns, max
Multiplier Operation
F1/2 operand inputs to XB output via AND TEANDXB 0.18 0.36 0.40 0.46 ns, max
F1/2 operand inputs to YB output via AND TEANDYB 0.40 0.8 0.9 11 ns, max
F1/2 operand inputs to COUT output via AND TeanDCY 0.22 0.43 0.48 0.6 ns, max
G1/2 operand inputs to YB output via AND TcaNDYB 0.25 0.50 0.6 0.7 ns, max
G1/2 operand inputs to COUT output via AND TeaNDCY 0.07 0.13 0.15 0.17 ns, max
Setup and Hold Times before/after Clock CLK () Setup Time / Hold Time
CIN input to FFX Teekx!Tekex | 0.50/0 | 1.0/0 | 1.2/0 | 1.3/0 | ns, min
CIN input to FFY Teeky/Tekey | 053/0 | 1.1/0 | 1.2/0 | 1.4/0 | ns, min
Notes:

1. 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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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 TickorpLL | 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 | 10 | 31 | 33 | 36 |ns max
XCV300 | 1.0 | 31 | 33 | 36 |ns, max
XCV400 | 1.0 | 31 | 33 | 36 |ns, max
XCV600 | 1.0 | 31 | 33 | 36 |ns, max
XCV800 | 1.0 | 31 | 33 | 36 |ns, max
XCV1000 | 1.0 | 31 | 33 | 36 |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 I0B 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 I/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 fo  r 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 15 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 L5 4.6 51 57 | ns, max
delays with the values shown in Input and Output XCV150 15 4.7 5.2 5.8 | ns, max
Delay Adjustments.

For 1/0 standards requiring Vrgg such as GTL, XCV200 15 47 52 58 | ns, max
GTL+, SSTL, HSTL, CTT, and AGO, an additional XCV300 15 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 I0B 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 I/O standards and different loads, see Table 2 and Table 3.
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Virtex Pin-to-Pin Inpu t 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 Ho Id 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 TespLL/TPHDLL XCV50 0.40/ 04 |1.7/04 1.8/04 21/04 ns,
Global Clock and IFF, with DLL min
XCV100 | 0.40/04 |1.7/04 19/04 21/04 ns,
min
XCV150 | 0.40/04 |1.7/04 19/04 21/04 ns,
min
XCv200 | 0.40/04 |1.7/04 19/04 21/04 ns,
min
XCV300 | 0.40/04 |1.7/04 19/04 21/04 ns,
min
XCv400 | 0.40/04 |1.7/04 19/04 21/04 ns,
min
XCv600 | 0.40/04 |1.7/04 19/04 21/04 ns,
min
XCv800 | 0.40/04 |1.7/04 19/04 21/04 ns,
min
XCV1000 | 0.40/0.4 |1.7/04 1.9/04 21/04 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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Period Tolerance: the allowed input clock period change in nanoseconds.

s — «—

TCLKIN TeLkin = TipTOL

Output Jitter: the difference between an ideal Phase Offset and Maximum Phase Difference
reference clock edge and the actual design.
|

Ideal Period
>

Actual Period

|
|
|
| ket +/- Jitter

| < [

+ Maximum
Phase Difference

|
—PI + Phase Offset

ds003_20c_110399

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 15 Replaced FG 676 & FG680 package drawings.

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

Sequence. Updated 10B 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 I0B 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,31cc parameter, changed T 3110 TopHasE-

01/00 1.8 Update to speed.txt 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 1/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.

D5, D6, In bit-serial modes, DIN is the single data input. This pin becomes a user

D7 1/0 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)

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

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

VREE No Input Input threshold voltage pins. Become user 1/0s 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 trademark s, 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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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 All 34 183
TDO All Al12 36 181
T™MS All Bl 143 2
TCK All C3 2 239
VeaInT 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
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
Veeint All C3,C14,D4, E5, E18, F6, G7,G20, H8, H19, ADS5, AD35,
D13, E5, 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, AM35, ARS,
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, E8, E9,
V5, V18 E15, E16, E24,
E25, E31, E32,
H5, H35, J5,
J35, R5, R35,
T5, T35
Veeo, Bank 0 All ES8, F8 F7, F8, F9, F10 H9, H10, H11, E26, E27, E29,
G10, G11 H12, J12, J13 E30, E33, E34
Veeos 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 AK5, AJ5, AP5
Veeo, Bank 4 All L9. M9 T12, T13, U13, V14, V15, W15, ARG, AR7,
Ul4, Ul5, U16, W16, W17, W18 AR10, AR11,
AR13, AR14
Veeo, Bank 5 All L8, M8 T10, T11, U7, V12, V13, AR26, AR27,
U8, U9, Ul10 W9,wW10, W11, AR29, AR30,
W12 AR33, AR34
Veeo, Bank 6 All J5, J6 M7, N6, N7, P6, P9, R8, R9, T8, AF35, AG35,
R6, T6 U8, v8 AJ35, AK35,
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 Al2, 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 voltage XCVv800 N/A N/A ...+ B10 ... + A26
is not required, all Virer XCV1000 N/A N/A N/A ..+ D34
pins are general I/O.
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FG256 Pin Function Diagram
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Figure 8: FG256 Pin Function Diagram
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