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

Details

Product Status Obsolete

Number of LABs/CLBs 1176

Number of Logic Elements/Cells 5292

Total RAM Bits 57344

Number of I/O 180

Number of Gates 236666

Voltage - Supply 2.375V ~ 2.625V
Mounting Type Surface Mount
Operating Temperature 0°C ~ 85°C (T))
Package / Case 256-BBGA
Supplier Device Package 256-PBGA (27x27)
Purchase URL https://www.e-xfl.com/product-detail/xilinx/xcv200-4bg256¢
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Product Obsolete/Under Obsolescence

Virtex™ 2.5 V Field Programmable Gate Arrays

S XILNX®

Virtex Architecture

Virtex devices feature a flexible, regular architecture that
comprises an array of configurable logic blocks (CLBs) sur-
rounded by programmable input/output blocks (IOBs), all
interconnected by a rich hierarchy of fast, versatile routing
resources. The abundance of routing resources permits the
Virtex family to accommodate even the largest and most
complex designs.

Virtex FPGAs are SRAM-based, and are customized by
loading configuration data into internal memory cells. In
some modes, the FPGA reads its own configuration data
from an external PROM (master serial mode). Otherwise,
the configuration data is written into the FPGA (Select-
MAP™  slave serial, and JTAG modes).

The standard Xilinx Foundation™ and Alliance Series™
Development systems deliver complete design support for
Virtex, covering every aspect from behavioral and sche-
matic entry, through simulation, automatic design transla-
tion and implementation, to the creation, downloading, and
readback of a configuration bit stream.

Higher Performance

Virtex devices provide better performance than previous
generations of FPGA. Designs can achieve synchronous
system clock rates up to 200 MHz including 1/O. Virtex
inputs and outputs comply fully with PCI specifications, and
interfaces can be implemented that operate at 33 MHz or
66 MHz. Additionally, Virtex supports the hot-swapping
requirements of Compact PCI.

Xilinx thoroughly benchmarked the Virtex family. While per-
formance is design-dependent, many designs operated
internally at speeds in excess of 100 MHz and can achieve
200 MHz. Table 2 shows performance data for representa-
tive circuits, using worst-case timing parameters.

Table 2: Performance for Common Circuit Functions

Function Bits Virtex -6
Register-to-Register
Adder 16 5.0 ns
64 7.2ns
Pipelined Multiplier 8x8 5.1ns
16 x 16 6.0 ns
Address Decoder 16 44 ns
64 6.4 ns
16:1 Multiplexer 5.4 ns
Parity Tree 9 4.1 ns
18 5.0 ns
36 6.9 ns
Chip-to-Chip
HSTL Class IV 200 MHz
LVTTL,16mA, fast slew 180 MHz

Module 1 of 4

www.xilinx.com
2 1-800-255-7778

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


http://www.xilinx.com

& XIuNxe

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

Virtex Device/Package Combinations and Maximum I/O

Table 3: Virtex Family Maximum User I/O by Device/Package (Excluding Dedicated Clock Pins)

Package XCV50 | XCV100 | XCV150 | XCV200 | XCV300 | XCV400 | XCV600 | XCV800 | XCV1000
CS144 94 94
TQ144 98 98
PQ240 166 166 166 166 166
HQ240 166 166 166
BG256 180 180 180 180
BG352 260 260 260
BG432 316 316 316 316
BG560 404 404 404 404
FG256 176 176 176 176
FG456 260 284 312
FG676 404 444 444
FG680 512 512 512
Virtex Ordering Information
Example: XCV300-6 PQ 240 C
Device Type LTemperature Range
C = Commercial (T = 0°C to +85°C)
Speed Grade | = Industrial (T; = —-40°C to +100°C)
g —— Number of Pins
-6 Package Type
BG = Ball Grid Array
FG = Fine-pitch Ball Grid Array
PQ = Plastic Quad Flat Pack
HQ = High Heat Dissipation QFP
TQ = Thin Quad Flat Pack
CS = Chip-scale Package
Figure 1: Virtex Ordering Information
DS003-1 (v4.0) March 1, 2013 www.xilinx.com Module 1 of 4
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Each block SelectRAM cell, as illustrated in Figure 6, is a
fully synchronous dual-ported 4096-bit RAM with indepen-
dent control signals for each port. The data widths of the
two ports can be configured independently, providing
built-in bus-width conversion.

RAMB4_S#_S#

WEA
ENA

Table 4: Block SelectRAM Port Aspect Ratios

Width Depth ADDR Bus Data Bus
1 4096 ADDR<11:0> DATA<O>
2 2048 ADDR<10:0> DATA<1:0>
4 1024 ADDR<9:0> DATA<3:0>
8 512 ADDR<8:0> DATA<7:0>
16 256 ADDR<7:0> DATA<15:0>

RSTA
> CLKA
ADDRA[#:0]
DIA[#:0]

]

WEB
ENB
RSTB

> CLKB
ADDRB[#:0]

DIB[#:0]

DOA[#:0]

L

DOB[#:0] |

The Virtex block SelectRAM also includes dedicated routing
to provide an efficient interface with both CLBs and other
block SelectRAMs. Refer to XAPP130 for block SelectRAM
timing waveforms.

Programmable Routing Matrix

It is the longest delay path that limits the speed of any
worst-case design. Consequently, the Virtex routing archi-

tecture and its place-and-route software were defined in a
single optimization process. This joint optimization mini-
mizes long-path delays, and consequently, yields the best
system performance.

xcv_ds_006

Figure 6: Dual-Port Block SelectRAM

Table 4 shows the depth and width aspect ratios for the  The joint optimization also reduces design compilation

block SelectRAM. times because the architecture is software-friendly. Design
cycles are correspondingly reduced due to shorter design
iteration times.
To Adjacent
GRM
To Adjacent €| To Adjacent
GRM GRM
To Adjacent
GRM
Direct Connection Direct Connection
To Adjacent <€«—F——>»| CLB [« To Adjacent
CcLB CLB
>
X8794b
Figure 7: Virtex Local Routing
Local Routing e Internal CLB feedback paths that provide high-speed

connections to LUTs within the same CLB, chaining
them together with minimal routing delay

» Direct paths that provide high-speed connections
between horizontally adjacent CLBs, eliminating the
delay of the GRM.

The VersaBlock provides local routing resources, as shown
in Figure 7, providing the following three types of connec-
tions.

e Interconnections among the LUTs, flip-flops, and GRM
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Table 8: Master/Slave Serial Mode Programming Switching

Figure
Description References Symbol Values Units
DIN setup/hold, slave mode 1/2 Tocc/Teep 5.0/0 ns, min
DIN setup/hold, master mode 1/2 Tposck/Tckps 5.0/0 ns, min
DOUT 3 Teco 12.0 ns, max
High time 4 TecH 5.0 ns, min
CCLK
Low time 5 TeeL 5.0 ns, min
Maximum Frequency Fce 66 MHz, max
Frequency Tolerance, master mode with +45%
respect to nominal —30%
3.3V Vec
L
MO M1 330 @ MO M1
M2 M2
—
DOUT DIN pout
VIRTEX >| CCLK
MASTER XC1701L VIRTEX,
SERIAL XC4000XL,
CCLK CLK SLAVE
Optional Pull-up DN gATA . 7
Resistor on Done’ T PROGRAM o —>CE CEO > PROGRAM
\\ | DONE INIT > RESET/OE —{ DONE INIT >
Al
- (Low Reset Option Used)
<
I_
PROGRAMI
Note 1: If none of the Virtex FPGAs have been selected to drive DONE, an external pull-up resistor
of 330 Q should be added to the common DONE line. (For Spartan-XL devices, add a 4.7K Q
pull-up resistor.) This pull-up is not needed if the DriveDONE attribute is set. If used,
DriveDONE should be selected only for the last device in the configuration chain.
xcv_12_050103
Figure 12: Master/Slave Serial Mode Circuit Diagram
DIN
<_®TDCC_><_@TCCD_> <—@TCCL — >
CCLK ][ \\
®Toon
~—®Tcco
DOUT
(Output)
X5379_a
Figure 13: Slave-Serial Mode Programming Switching Characteristics
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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

www.xilinx.com
14 1-800-255-7778

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


http://www.xilinx.com

Product Obsolete/Under Obsolescence

Virtex™ 2.5 V Field Programmable Gate Arrays X XILINX®
Date Version Revision
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 0B Input Switching Characteristics.
* Added values to table under CLB SelectRAM Switching Characteristics.
10/00 24 e 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.
* Updated SelectMAP Write Timing Characteristics values in Table 9.
e Converted file to modularized format. See the Virtex Data Sheet section.
07/19/01 26 ¢ Made minor edits to text under Configuration.
07/19/02 2.7 e Made minor edit to Figure 16 and Figure 18.
09/10/02 28 e Added clarifications in the Configuration, Boundary-Scan Mode, and Block
SelectRAM sections. Revised Figure 17.
12/09/02 2.8.1 ¢ Added clarification in the Boundary Scan section.
* Corrected number of buffered Hex lines listed in General Purpose Routing section.
03/01/13 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:
Introduction and Ordering Information (Module 1)

DS003-2, Virtex 2.5V FPGAs:
Functional Description (Module 2)

e DS003-3, Virtex 2.5V FPGAs:
DC and Switching Characteristics (Module 3)

e DS003-4, Virtex 2.5V FPGAs:
Pinout Tables (Module 4)
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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.
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Virtex Switching Characteristics

All devices are 100% functionally tested. Internal timing
parameters are derived from measuring internal test pat-
terns. Listed below are representative values. For more
specific, more precise, and worst-case guaranteed data,
use the values reported by the static timing analyzer (TRCE

10B Input Switching Characteristics

in the Xilinx Development System) and back-annotated to
the simulation net list. All timing parameters assume
worst-case operating conditions (supply voltage and junc-
tion temperature). Values apply to all Virtex devices unless
otherwise noted.

Input delays associated with the pad are specified for LVTTL levels. For other standards, adjust the delays with the values

shown in , page 6.

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

Propagation Delays

Pad to | output, no delay All Tiop 0.39 0.8 0.9 1.0 ns, max

Pad to | output, with delay XCV50 TioPiD 0.8 1.5 1.7 1.9 ns, max
XCV100 0.8 1.5 1.7 1.9 ns, max
XCV150 0.8 1.5 1.7 1.9 ns, max
XCV200 0.8 1.5 1.7 1.9 ns, max
XCV300 0.8 1.5 1.7 1.9 ns, max
XCV400 0.9 1.8 2.0 2.3 ns, max
XCV600 0.9 1.8 2.0 2.3 ns, max
XCV800 1.1 2.1 2.4 2.7 ns, max
XCV1000 1.1 2.1 2.4 2.7 ns, max

Pad to output IQ via transparent All TiopLl 0.8 1.6 1.8 2.0 ns, max

latch, no delay

Pad to output IQ via transparent XCV50 TioPLID 1.9 3.7 4.2 4.8 ns, max

latch, with delay XCV100 1.9 3.7 42 48 | ns, max
XCV150 2.0 3.9 4.3 4.9 ns, max
XCV200 2.0 4.0 4.4 5.1 ns, max
XCV300 2.0 4.0 4.4 5.1 ns, max
XCV400 2.1 4.1 4.6 5.3 ns, max
XCV600 2.1 4.2 4.7 5.4 ns, max
XCV800 2.2 4.4 4.9 5.6 ns, max
XCV1000 23 4.5 5.1 5.8 ns, max

Sequential Delays

Clock CLK All

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

Clock CLK to output IQ Tiockia 0.2 0.7 0.7 0.8 ns, max

DS003-3 (v4.0) March 1, 2013 www.xilinx.com Module 3 of 4
Production Product Specification 1-800-255-7778 5
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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.
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Calculation of T, 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
capacitive load (Csl) for each I/O standard as listed in

Table 2.

Table 2: Constants for Calculating Tioop

For other capacitive loads, use the formulas below to calcu-

late the corresponding Tiqqp.

Tioop = Tioop + Topadjust + (Cload - Csl) * Al

Where:

Topadijust is reported above in the Output Delay
Adjustment section.

Coag is the capacitive load for the design.

Standard (?;?:I) (nsf/IpF) Table 3: Delay Measurement Methodology

LVTTL Fast Slew Rate, 2mA drive 35 0.41 Meas. | Vger
LVTTL Fast Slew Rate, 4mA drive 35 0.20 Standard v ™ V4 | Point | Typ@
LVTTL Fast Slew Rate, 6mA drive 35 0.13 LVTTL 0 3 1.4 -
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 _
LVTTL Fast Slew Rate, 24mA drive 35 0.033 PCI6E.3 Per PCI Spec -
LVTTL Slow Slew Rate, 2mA drive 35 0.41

LVTTL Slow Slew Rate, 4mA drive 35 0.20 Gt Vrer 02 | Vrer+02 | Vrer | 080
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| | Vgper—0.5 | VRer+0.5 | Vger | 0.75
LVTTL Slow Slew Rate, 12mA drive 35 0.058 HSTL Class Il Vgeg —0.5 Vgeg +0.5 VRer 0.90
LVTTL Slow Slew Rate, 16mA drive 35 0.050 HSTL Class IV | VRgr—0.5 | Vggrp+0.5 | VRer 0.90
LVTTL Slow Slew Rate, 24mA drive 35 0.048 SSTL31&1I Veer—1.0 | Veer +1.0 | VRer 15
LVCMOS2 35 0.041 SSTL2 1&1l | VRgr—0.75 | VRer +0.75 | Vpgr | 1.25
PCI 33MHz 5V 50 0.050 CTT Vegr ~0.2 Vier 40.2 Veer 15
PCI 33MHZ 3.3 V 10 0.050

PCI 66 MHz 3.3 V 10 0.033 AGP (o.\;Zf/FC;O) (O;if/zzo) Vier :g;,
GTL 0 0.014 Spec
GTL+ 0 0.017 Notes:

HSTL Class | 20 0.022 1. Input waveform switches between V and V.

20 oote | 2 Mewsuremenis e mae al VREF (1) Maximum, and
HSTL Class IV 20 0.014 3. /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 Il 30 0.016 4. 1/0 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. I/O parameter measurements are made with the capacitance

values shown above. See Application Note XAPP133 on

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

information except where the IBIS format precludes it.
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CLB Arithmetic Switching 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 Topxs 0.54 1.1 1.3 1.4 ns, max
F operand input to Y via XOR Topy 0.8 1.5 1.7 2.0 ns, max
F operand input to YB output TopyB 0.8 1.5 1.7 2.0 ns, max
F operand input to COUT output TopcyE 0.6 1.2 1.3 1.5 ns, max
G operand inputs to Y via XOR Topay 0.46 1.0 1.1 1.2 ns, max
G operand input to YB output TopgyB 0.8 1.6 1.8 2.1 ns, max
G operand input to COUT output Torcva 0.7 1.3 1.4 1.6 ns, max
BX initialization input to COUT Texcy 0.41 0.9 1.0 1.1 ns, max
CIN input to X output via XOR Teoinx 0.21 0.41 0.46 0.53 ns, max
CIN input to XB Toinxs 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 Toinys 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 1.1 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 TGANDYB 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 (1) Setup Time / Hold Time
CIN input to FFX Teekx/Tckex | 0.50/0 | 1.0/0 1.2/0 1.3/0 | ns, min
CIN input to FFY Teeky/Tckey | 0.53/0 | 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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Block RAM Switching Characteristics
Speed Grade
Description Symbol Min -6 -5 -4 Units
Sequential Delays
Clock CLK to DOUT output Tscko 1.7 3.4 3.8 4.3 ns, max
Setup and Hold Times before/after Clock CLK(1) Setup Time / Hold Time
ADDR inputs Teack/Tecka | 06/0 | 1.2/0 | 1.3/0 | 1.5/0 | ns, min
DIN inputs Teock/Teekp | 0.6/0 | 1.2/0 | 1.3/0 | 1.5/0 | ns, min
EN input Teeck/Tecke | 1.3/0 | 26/0 | 3.0/0 | 3.4/0 | ns, min
RST input Terek/Teekr | 1.3/0 | 25/0 | 27/0 | 3.2/0 | ns, min
WEN input Tewek/Teekw | 1.2/0 | 23/0 | 26/0 | 3.0/0 | ns, min
Clock CLK
Minimum Pulse Width, High TepwH 0.8 1.5 1.7 2.0 ns, min
Minimum Pulse Width, Low TepwL 0.8 1.5 1.7 2.0 ns, min
CLKA -> CLKB setup time for different ports Teces 3.0 3.5 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.

TBUF Switching Characteristics

Speed Grade

Description Symbol Min -6 -5 -4 Units
Combinatorial Delays
IN input to OUT output Tio 0 0 0 0 ns, max
TRI input to OUT output high-impedance Torr 0.05 0.09 0.10 0.11 ns, max
TRI input to valid data on OUT output Ton 0.05 0.09 0.10 0.11 ns, max

JTAG Test Access Port Switching Characteristics
Speed Grade
Description Symbol -6 -5 -4 Units

TMS and TDI Setup times before TCK T1aPTCK 4.0 4.0 4.0 ns, min
TMS and TDI Hold times after TCK TrckTAP 2.0 2.0 2.0 ns, min
Output delay from clock TCK to output TDO TrckTDO 11.0 11.0 11.0 ns, max
Maximum TCK clock frequency Frck 33 33 33 MHz, max
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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.
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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.
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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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& XILINX® Virtex™ 2.5 V Field Programmable Gate Arrays
Table 2: Virtex Pinout Tables (Chip-Scale and QFP Packages) (Continued)
Pin Name Device CS144 TQ144 PQ/HQ240
Veceo All Banks 0 and 1: No I/0O Banks in this No I/0O Banks in this
A2, A13, D7 package:
Banks 2 and 3: 1,17, 37, 55, 73, 92, 15, 30, 44, 61, 76, 90,
B12, G11, M13 109, 128 105, 121, 136, 150, 165,
180, 197, 212, 226, 240
Banks 4 and 5:
N1, N7, N13
Banks 6 and 7:
B2, G2, M2
Vgeg Bank 0 XCV50 C4, D6 5,13 218, 232
(VRer pins are listed | XCV100/150 ..+ B4 R 4 . +229
incrementally. Connect
the required device XCV400 N/A N/A . +215
and all smaller devices
listed in the same XCV600 N/A N/A .. +230
package.) XCV800 N/A N/A . +222
Within each bank, if
input reference voltage
is not required, all
VRer pins are general
1/0.
VRer Bank 1 XCV50 A10, B8 22,30 191, 205
(VRer pins are listed XCV100/150 ..+ D9 ..+28 .+ 194
incrementally. Connect
all pins listed for both XCV200/300 N/A N/A .. +187
the required device XCV400 N/A N/A . +208
and all smaller devices
listed in the same XCV600 N/A N/A ..+ 193
package.) XCV800 N/A N/A .. +201
Within each bank, if
input reference voltage
is not required, all
VReg pins are general
1/0.
Vgeg Bank 2 XCV50 D11, F10 42, 50 157,171
(VRer pins are listed XCV100/150 ..+D13 .. +44 ..+ 168
incrementally. Connect
all pins listed for both XCV200/300 N/A N/A . +175
the required device XCV400 N/A N/A ..+ 154
and all smaller devices
listed in the same XCVe600 N/A N/A ..+ 169
package.) XCV800 N/A N/A ..+ 161
Within each bank, if
input reference voltage
is not required, all
VRer pins are general
1/0.
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& XILINX® Virtex™ 2.5 V Field Programmable Gate Arrays
Table 2: Virtex Pinout Tables (Chip-Scale and QFP Packages) (Continued)
Pin Name Device CS144 TQ144 PQ/HQ240
Vgeg Bank 6 XCV50 H2, K1 116, 123 36, 50
(VRer pins are listed XCV100/150 .. +J3 . +118 .+ 47
incrementally. Connect
the required device XCV400 N/A N/A ..+33
and all smaller devices
listed in the same XCV600 N/A N/A ..+48
package.) XCV800 N/A N/A . +40
Within each bank, if
input reference voltage
is not required, all
VRer pins are general
1/0.
VRer Bank 7 XCV50 D4, E1 133, 140 9,23
(VReF pins are listed XCV100/150 ..+ D2 . +138 12
incrementally. Connect
all pins listed for both XCV200/300 N/A N/A .+5
the required device XCV400 N/A N/A ..+ 26
and all smaller devices
listed in the same XCV600 N/A N/A L+ 11
package.) XCV800 N/A N/A .. +19
Within each bank, if
input reference voltage
is not required, all
VReg pins are general
1/0O.
GND All A1, B9, B11, C7, 9, 18, 26, 35, 46, 54, 64, | 1,8,14,22,29, 37,45, 51,
D5, E4, E11, F1, 75,83, 91,100, 111,120, | 59,69, 75, 83, 91,98, 106,
G10, J1,J12, L3, 129, 136, 144, 112, 119, 129, 135, 143,
L5, L7, L9, N12 151, 158, 166, 172, 182,
190, 196, 204, 211, 219,
227, 233
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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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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
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BG352 Pin Function Diagram
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Figure 5: BG352 Pin Function Diagram
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