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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
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Virtex™ 2.5 V Field Programmable Gate Arrays

S XILNX®

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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3. Atthe rising edge of CCLK: If BUSY is Low, the datais 5. De-assert CS and WRITE.
accepted on this clock. If BUSY is High (from aprevious A fiowchart for the write operation appears in Figure 17.
write), the datg is not accepted. Acceptance will instead Note that if CCLK is slower than fooyy, the FPGA never
occur on the first clock after BUSY goes Low, and the asserts BUSY. In this case, the above handshake is unnec-

data must be held until this has happened. essary, and data can simply be entered into the FPGA every
4. Repeat steps 2 and 3 until all the data has been sent. CCLK cycle.

ok T\ S\
cs‘*«@)»‘ |

WRITE %@4’ ; > ®
| e |
DATA[0:7] | | | O
‘ ! 1 1
; | > @ < |
U 3 3 »
| | | |
Write Write No Write Write
ds003_16_071902
Figure 16: Write Operations
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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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DC Characteristics Over Recommended Operating Conditions

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

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

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

3. Multiply Iccintq limit by two for industrial grade.

DS003-3 (v4.0) March 1, 2013 www.xilinx.com Module 3 of 4
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Virtex™ 2.5 V Field Programmable Gate Arrays

I0B Output Switching Characteristics Standard Adjustments

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

the delays by the values shown.

Speed Grade

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

Notes:

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

Table 2 and Table 3.

DS003-3 (v4.0) March 1, 2013
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CLB SelectRAM Switching Characteristics

Speed Grade

Description Symbol Min -6 -5 -4 Units
Sequential Delays
Clock CLK to X/Y outputs (WE active) 16 x 1 mode TsHcko16 1.2 2.3 2.6 3.0 ns, max
Clock CLK to X/Y outputs (WE active) 32 x 1 mode TsHcko32 1.2 2.7 3.1 3.5 ns, max
Shift-Register Mode
Clock CLK to X/Y outputs TREG 1.2 3.7 4.1 4.7 ns, max
Setup and Hold Times before/after Clock CLK (1) Setup Time / Hold Time
F/G address inputs Tas/TaH 0.25/0 | 05/0 0.6/0 0.7/0 | ns, min
BX/BY data inputs (DIN) Tps/Tpy | 0.34/0 | 0.7/0 0.8/0 0.9/0 | ns, min
CE input (WE) Tws/Twy | 0.38/0 | 0.8/0 0.9/0 1.0/0 | ns, min
Shift-Register Mode
BX/BY data inputs (DIN) TsHDICK 0.34 0.7 0.8 0.9 ns, min
CE input (WS) TsHCECK 0.38 0.8 0.9 1.0 ns, min
Clock CLK
Minimum Pulse Width, High TwpH 1.2 2.4 2.7 3.1 ns, min
Minimum Pulse Width, Low TwpL 1.2 2.4 2.7 3.1 ns, min
Minimum clock period to meet address write cycle Twe 24 4.8 5.4 6.2 ns, min
time
Shift-Register Mode
Minimum Pulse Width, High TsrPH 1.2 2.4 2.7 3.1 ns, min
Minimum Pulse Width, Low TsrpL 1.2 2.4 2.7 3.1 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.

DS003-3 (v4.0) March 1, 2013 www.xilinx.com Module 3 of 4
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Virtex Pin-to-Pin Output Parameter Guidelines

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

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

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

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

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

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

Notes:

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

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

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

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

Speed Grade

Description Symbol Device Min -6 -5 -4 Units

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

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

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

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

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

Notes:

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

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

DS003-3 (v4.0) March 1, 2013 www.xilinx.com Module 3 of 4
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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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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.
e Corrected Units column in table under IOB 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.
e Corrected BG256 Pin Function Diagram.
04/02/01 25 ¢ Revised minimums for Global Clock Set-Up and Hold for LVTTL Standard, with DLL.
e Converted file to modularized format. See the Virtex Data Sheet section.
04/19/01 26 e Clarified TIOCKP and TIOCKON IOB Output Switching Characteristics descriptors.
07/19/01 27 e Under Absolute Maximum Ratings, changed (Tgg| ) to 220 °C.
07/26/01 28 * Removed Tgp, parameter and added footnote to Absolute Maximum Ratings table.
10/29/01 29 ¢ Updated the speed grade designations used in data sheets, and added Table 1, which
shows the current speed grade designation for each device.
02/01/02 3.0 e Added footnote to DC Input and Output Levels table.
07/19/02 3.1 ¢ Removed mention of MIL-M-38510/605 specification.
e Added link to xapp158 from the Power-On Power Supply Requirements section.
09/10/02 3.2 ¢ Added Clock CLK to I0B Input Switching Characteristics and IOB Output Switching
Characteristics.
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:

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)
* DS003-2, Virtex 2.5V FPGAs: * DS003-4, Virtex 2.5V FPGAs:

Functional Description (Module 2) Pinout Tables (Module 4)
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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 A1 34 183
TDO All A12 36 181
TMS All B1 143 2
TCK All C3 2 239
VeanT All A9, B6, C5, G3, 10, 15, 25, 57, 84, 94, 16, 32, 43, 77, 88, 104,
G12, M5, M9, N6 99, 126 137, 148, 164, 198,
214, 225
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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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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
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Table 4: Virtex Pinout Tables (Fine-Pitch BGA)

Pin Name Device FG256 FG456 FG676 FG680
GCKO All N8 W12 AA14 AW19
GCK1 All R8 Y11 AB13 AU22
GCK2 All C9 At C13 D21
GCK3 All B8 C11 E13 A20
MO All N3 AB2 AD4 AT37
M1 All P2 us W7 AU38
M2 All R3 Y4 AB6 AT35
CCLK All D15 B22 D24 E4
PROGRAM All P15 W20 AA22 AT5
DONE All R14 Y19 AB21 AU5
INIT All N15 V19 Y21 AU2
BUSY/DOUT All C15 c21 E23 E3
DO/DIN All D14 D20 F22 C2
D1 All E16 H22 K24 P4
D2 All F15 H20 K22 P3
D3 All G16 K20 M22 R1
D4 All J16 N22 R24 AD3
D5 All M16 R21 u23 AG2
D6 All N16 T22 Va4 AHA1
D7 All N14 Y21 AB23 AR4
WRITE All C13 A20 Cc22 B4
CS All B13 C19 E21 D5
TDI All A15 B20 D22 B3
TDO All B14 A21 Cc23 C4
T™MS All D3 D3 F5 E36
TCK All C4 C4 E6 C36
DXN All R4 Y5 AB7 AV37
DXP All P4 Vé Y8 AU35
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Table 4: Virtex Pinout Tables (Fine-Pitch BGA) (Continued)
Pin Name Device FG256 FG456 FG676 FG680
Vgeg Bank 7 XCV50 C1, HS3 N/A N/A N/A
(VRer pins are listed XCV100/150 ... + D1 E2, H4, K3 N/A N/A
incrementally. Connect
the required device and XCV400 N/A N/A F4, G4, K6, M2, N/A
all smaller devices M5
listed in the same
package.) XCV600 N/A N/A ..+ H1 E38, G38, L36,
. ) N36, U36, U38
Within each bank, if
input reference Vo|’[age XCV800 N/A N/A .. +Ki1 ... + N38
Is not required, all Viper XCV1000 N/A N/A N/A .. +F36
pins are general I/O.
GND All A1, A16, B2, A1, A22, B2, A1, A26, B2, B9, | A1, A2, A3, A37,
B15, F6, F7, B21, C3, C20, B14, B18, B25, A38, A39, AA5,
F10, F11, J9, J10, J11, C3, C24, D4, D23, AA35, AH4,
G6, G7, G8, J12,J13, J14, E5, E22, J2, J25, AH5, AH35,
G9, G10, K9, K10, K11, K10, K11, K12, AH36, AR5,
G11, H7, K12, K13, K14, K13, K14, K15, AR12, AR19,
H8,H9, H10, L9, L10, L11, K16, K17, L10, AR20, AR21,
J7, J8, J9, L12, L13, L14, L11,L12, L13, AR28, AR35,
J10,K6, K7, | M9, M10, M11, L14, L15, L16, AT4,AT12,AT20,
K8,K9,K10, | M12, M13, M14, L17, M10, M11, AT28, AT36,
K11,L6, L7, N9, N10, N11, M12, M13, M14, | AU1, AU3, AU20,
L10, L11, N12, N13, N14, M15, M16, M17, AU37, AU39,
R2,R15,T1, P9, P10, P11, N2, N10, N11, AV1, AV2, AV38,
T16 P12, P13, P14, N12, N13, N14, AV39, AW1,
Y3, Y20, AA2, N15, N16, N17, AW2, AW3,
AA21, AB1, P10, P11, P12, AW37, AW38,
AB22 P13, P14, P15, AW39, B1, B2,
P16, P17, P25, B38, B39, C1,
R10, R11, R12, C3, C20, C37,
R13, R14, R15, C39, D4, D12,
R16, R17, T10, D20, D28, D36,
T11,T12, T13, E5, E12, E19,
T14,T15, T16, E20, E21, E28,
T17, U10, U1, E35, M4, M5,
U12, U13, U14, M35, M36, W5,
U15, U16, U17, | W35,Y3,Y4,Y5,
V2, V25, AB5, Y35, Y36, Y37
AB22, AC4, AC23,
ADS3, AD24, AE2,
AE9, AE13, AE18,
AE25, AF1, AF26
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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

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

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

Module 4 of 4
17



http://www.xilinx.com

Virtex™ 2.5 V Field Programmable Gate Arrays

O~ AN MOTOLOMNOVDOOIO T ANNDTOLONODIO —A M
—Trrrrrrrrrrrrr A AN NN NNANANOOOO

* ok Sk ow o
ox*x *x O >
* 2k 2k O
KK K K -
¥k >% O
* %k %k O *
*>mLx O
* ¥ ¥ O *
o ¥ ¥ ¥ O
_ —>EEx
¥k Xk O
* k Kk O *
* k>0
> -k K K
* %k %k %k O
* >k O ¥
* sk k O
* k- ok %
* >k %k O

Bank 6

Bank 5

Bank 4

Bank 3

O~ AN MOTOLOMNOVDODO T ANNDITULONODOIO T~ A M
—Trrrrrrrrrrrr s AN NN NNNANANOOOO

DS003_22_100300

Figure 7: BG560 Pin Function Diagram
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FG256 Pin Function Diagram

Bank O Bank 1
—AMNMTLOLOMNOOOT~AMITOO
A GxlrxxxxkbkkkkxxrTIG A
B rGkRxxR3|Rxx%S % B
C RxV|Txr xx2 xR * C
Bank7 D r %T 9]%9]%%%9{%% oK% D Bank2
E k%% rivr xxo E
F %%%%*ééOOéG%Rr@% F
G %%%*GGGGGg%%x%® G
H xBRxOOGGGGOOR H
J kkRx% GGGGOC%FK%K@ J
K %x%xxxxGGGGGGxxxxR K
e e
I3k 3k ok VI & KKV k% ®
Bank 6 N RF@V%%% élééléélééléV@|@ N Bank 3
P x%@®V|+xxxRRxxx¥VPx P
R xGl@—r xx1lxkxxxriIDGx R
T Glr kRxxkkpkkr RexxG T

FG256

(Top view)

Figure 8: FG256 Pin Function Diagram
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