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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
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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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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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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. Return to 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, MO0). For details on TAP charac-
teristics, refer to XAPP139.

N o ~OD

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.

A

Vee / TPOR

PROGRAM

INIT

— TICCK [¢—
CCLK OUTPUT or INPUT / \
Mo, M1, M2
ALID
(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 | ps, max
CCLK (output) Delay Ticck 0.5 us, min

4.0 us, max

Program Pulse Width | Tprogram | 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

www.xilinx.com
18 1-800-255-7778

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


http://www.xilinx.com

Product Obsolete/Under Obsolescence

& XIuNxe

Virtex™ 2.5 V Field Programmable Gate Arrays

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

Setup and Hold Times with respect to Clock CLK at IOB input Setup Time / Hold Time

register(1)

Pad, no delay All Tiopick/ TioickpP 0.8/0 | 1.6/0 | 1.8/0 | 2.0/0 | ns, min

Pad, with delay XCV50 Tiopickp/TI0ICKPD 19/0 | 37/0 | 41/0 | 47/0 | ns, min
XCV100 1.9/0 3.7/0 41/0 4.7/0 | ns, min
XCV150 19/0 | 3.8/0 | 43/0 | 49/0 | ns, min
XCV200 20/0 | 39/0 | 44/0 | 50/0 | ns, min
XCV300 2.0/0 | 39/0 | 44/0 | 50/0 | ns, min
XCV400 21/0 41/0 46/0 5.3/0 | ns, min
XCV600 21/0 42/0 47/0 5.4/0 | ns, min
XCV800 22/0 | 44/0 | 49/0 | 56/0 | ns, min
XCV1000 23/0 | 45/0 | 5.0/0 | 58/0 | ns, min

ICE input All Tioiceck/Tiockice | 0.37/0 | 0.8/0 | 09/0 | 1.0/0 | ns, max

Set/Reset Delays

SR input (IFF, synchronous) All TiosRcki 0.49 1.0 1.1 1.3 ns, max

SR input to 1Q (asynchronous) All TiosriQ 0.70 1.4 1.6 1.8 ns, max

GSR to output I1Q All Tasra 4.9 9.7 10.9 12.5 | ns, max

Notes:

1.

2.

if a "0" is listed, there is no positive hold time.

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

A Zero "0" Hold Time listing indicates no hold time or a negative hold time. Negative values cannot be guaranteed "best-case", but
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Speed Grade
Description Symbol Min -6 -5 -4 Units
Clock CLK to Pad delay with OBUFT
enabled (non-3-state) T|OCKP 1.0 2.9 3.2 3.5 ns, max
Clock CLK to Pad high-impedance
(Synchronous)(1) TlOCKHZ 1.1 2.3 25 2.9 ns, max
Clock CLK to valid data on Pad delay, plus
enable delay for OBUFT 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
(0] input T|OOCK/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) T|OSRCKO/T|OCKOSR 0.52/0 1.1/0 1.2/0 14/0 ns, min
3-State Setup Times, T input T|OTCK/T|OCKT 0.34/0 0.7/0 0.8/0 09/0 ns, min
3-State Setup Times, TCE input T|OTCECK/T|OCKTCE 041/0 09/0 09/0 1.1/0 ns, min
3-State Setup Times, SR input (TFF) T|OSRCKT/T|OCKTSR 049/0 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)(1) T|OSRHZ 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 5.1 ns, max
GSR to Pad T|OGSRQ 4.9 9.7 10.9 125 ns, max
Notes:

1. 3-state turn-off delays should not be adjusted.

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.

Module 3 of 4 www.xilinx.com DS003-3 (v4.0) March 1, 2013
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I/0 Standard Global Clock Input Adjustments

Speed Grade
Description Symbol Standard (1) Min -6 -5 -4 Units
Data Input Delay Adjustments
Standard-specific global clock input TePLTTL LVTTL 0 0 0 0 ns,
delay adjustments max
TaPLVvCMOS LVCMOS2 -0.02 | —-0.04 | —-0.04 | -0.05 ns,
2 max
Teppcizs 3 | PCI,833MHz, 33 | -0.056 | -0.11 | -0.12 | -0.14 ns,
\ max
Tepecizs 5 | PCl, 33 MHz, 5.0 0.13 0.25 0.28 0.33 ns,
\ max
TGPPC|66_3 PC', 66 MHZ, 3.3 —-0.05 -0.11 -0.12 -0.14 ns,
\ max
TepeTL GTL 0.7 0.8 0.9 0.9 ns,
max
TGPGTLP GTL+ 0.7 0.8 0.8 0.8 ns,
max
TGPHSTL HSTL 0.7 0.7 0.7 0.7 ns,
max
TGPSSTLZ SSTL2 0.6 0.52 0.51 0.50 ns,
max
TepssTLs SSTL3 0.6 0.6 0.55 0.54 ns,
max
TGPCTT CTT 0.7 0.7 0.7 0.7 ns,
max
TePAGP AGP 0.6 0.54 0.53 0.52 ns,
max
Notes:

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

Module 3 of 4 www.xilinx.com DS003-3 (v4.0) March 1, 2013
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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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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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DLL Timing Parameters

All devices are 100 percent functionally tested. Because of the difficulty in directly measuring many internal timing
parameters, those parameters are derived from benchmark timing patterns. The following guidelines reflect worst-case
values across the recommended operating conditions.

Speed Grade
-6 -5 -4
Description Symbol Min Max Min Max Min Max Units
Input Clock Frequency (CLKDLLHF) FCLKINHF 60 200 60 180 60 180 MHz
Input Clock Frequency (CLKDLL) FCLKINLF 25 100 25 90 25 90 MHz
Input Clock Pulse Width (CLKDLLHF) ToLLPWHF 2.0 - 2.4 - 2.4 - ns
Input Clock Pulse Width (CLKDLL) ToLLPWLF 2.5 - 3.0 3.0 - ns

Notes:
1. All specifications correspond to Commercial Operating Temperatures (0°C to + 85°C).

DLL Clock Tolerance, Jitter, and Phase Information

All DLL output jitter and phase specifications determined through statistical measurement at the package pins using a clock
mirror configuration and matched drivers.

CLKDLLHF | CLKDLL
Description Symbol FeLkn Min | Max | Min | Max | Units

Input Clock Period Tolerance TipTOL - 1.0 - 1.0 ns
Input Clock Jitter Tolerance (Cycle to Cycle) Turrec - +150 | - | +300 ps
Time Required for DLL to Acquire Lock TLock > 60 MHz - 20 - 20 us

50 - 60 MHz - - - 25 us

40 - 50 MHz - - - 50 us

30 - 40 MHz - - - 90 us

25 -30 MHz - - - 120 us
Output Jitter (cycle-to-cycle) for any DLL Clock Output™ | Tojirec +60 +60 ps
Phase Offset between CLKIN and CLKO ) TPHIO +100 +100 | ps
Phase Offset between Clock Outputs on the DLL(®) ThHOO +140 +140 | ps
g/la)él(r)n(li)m Phase Difference between CLKIN and Torion +160 +160 | ps
mlelertg)Phase Difference between Clock Outputs on ToHooM 4200 +200 | ps
Notes:

1. Output Jitter is cycle-to-cycle jitter measured on the DLL output clock, excluding input clock jitter.

2. Phase Offset between CLKIN and CLKO is the worst-case fixed time difference between rising edges of CLKIN and CLKO,
excluding Output Jitter and input clock jitter.

3. Phase Offset between Clock Outputs on the DLL is the worst-case fixed time difference between rising edges of any two DLL
outputs, excluding Output Jitter and input clock jitter.

4. Maximum Phase Difference between CLKIN an CLKO is the sum of Output Jitter and Phase Offset between CLKIN and CLKO,
or the greatest difference between CLKIN and CLKO rising edges due to DLL alone (excluding input clock jitter).

5.  Maximum Phase Difference between Clock Outputs on the DLL is the sum of Output Jliter and Phase Offset between any DLL
clock outputs, or the greatest difference between any two DLL output rising edges sue to DLL alone (excluding input clock jitter).

6. All specifications correspond to Commercial Operating Temperatures (0°C to +85°C).
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Virtex Pin Definitions

Table 1: Special Purpose Pins

Dedicated
Pin Name Pin Direction Description

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

GCK2, GCK3 user inputs when not needed for clocks.

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

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

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

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

PROGRAM Yes Input Initiates a configuration sequence when asserted Low.

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

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

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

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

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

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

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

D3, D4, retained.

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

D7 I/O after configuration.

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

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

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

TMS, TCK

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

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

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

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

GND Yes Input Ground

© 1999-2013 Xilinx, Inc. All rights reserved. All Xilinx trademarks, registered trademarks, patents, and disclaimers are as listed at http://www.xilinx.com/legal.htm.
All other trademarks and registered trademarks are the property of their respective owners. All specifications are subject to change without notice.
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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
Vgeg Bank 3 XCV50 H11, K12 60, 68 130, 144
(VRer pins are listed XCV100/150 .. +J10 ... +66 . +133
incrementally. Connect
the required device XCV400 N/A N/A .+ 147
and all smaller devices
listed in the same XCV600 N/A N/A .. +132
package.) XCV800 N/A N/A ..+ 140
Within each bank, if
input reference voltage
is not required, all
VRer pins are general
1/0.
VRer Bank 4 XCV50 L8, L10 79, 87 97, 111
(VReF pins are listed XCV100/150 ..+N10 .. + 81 . +108
incrementally. Connect
all pins listed for both XCV200/300 N/A N/A ..+ 115
the required device XCV400 N/A N/A . +94
and all smaller devices
listed in the same XCV600 N/A N/A ..+ 109
package.) XCV800 N/A N/A .+ 101
Within each bank, if
input reference voltage
is not required, all
VReg pins are general
I/O.
VRer Bank 5 XCV50 L4,L6 96, 104 70, 84
(VRer pins are listed XCV100/150 ..+ N4 .+ 102 ..+ 73
incrementally. Connect
all pins listed for both XCV200/300 N/A N/A .. + 66
the required device XCV400 N/A N/A . +87
and all smaller devices
listed in the same XCVe600 N/A N/A L+ 72
package.) XCV800 N/A N/A .. +80
Within each bank, if
input reference voltage
is not required, all
VRer pins are general
I/0
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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)

Pin Name Device BG256 BG352 BG432 BG560
GCKo All Y11 AE13 AL16 AL17
GCK1 All Y10 AF14 AK16 AJ17
GCK2 All A10 B14 A16 D17
GCK3 All B10 D14 D17 A17
MO All Y1 AD24 AH28 AJ29
M1 All U3 AB23 AH29 AK30
M2 All W2 AC23 AJ28 AN32
CCLK All B19 C3 D4 C4
PROGRAM All Y20 AC4 AH3 AMA1
DONE All W19 AD3 AH4 AJ5
INIT All u18 AD2 AJ2 AH5
BUSY/DOUT All D18 E4 D3 D4
DO/DIN All C19 D3 c2 E4
D1 All E20 G1 K4 K3
D2 All G19 J3 K2 L4
D3 All J19 M3 P4 P3
D4 All M19 R3 V4 W4
D5 All P19 u4 AB1 AB5
D6 All T20 V3 AB3 AC4
D7 All V19 AC3 AG4 AJ4
WRITE All A19 D5 B4 D6
CS All B18 C4 D5 A2
TDI All C17 B3 B3 D5
TDO All A20 D4 C4 E6
TMS All D3 D23 D29 B33
TCK All A1 C24 D28 E29
DXN All W3 AD23 AH27 AK29
DXP All V4 AE24 AK29 AJ28
Module 4 of 4 www.xilinx.com DS003-4 (v4.0) March 1, 2013

6 1-800-255-7778 Production Product Specification


http://www.xilinx.com

Product Obsolete/Under Obsolescence

& XILINX® Virtex™ 2.5 V Field Programmable Gate Arrays
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 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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Table 4: Virtex Pinout Tables (Fine-Pitch BGA) (Continued)
Pin Name Device FG256 FG456 FG676 FG680
Vgeg Bank 4 XCV50 P9, T12 N/A N/A N/A
(VRer pins are listed XCV100/150 T o AA13, AB16, N/A N/A
incrementally. Connect AB19
all pins listed for both
the required device and XCV200/300 ..+ R13 ... + AB20 N/A N/A
all smaller devices XCV400 N/A N/A AC15, AD18, N/A
listed in the same AD21, AD22,
package.) AF15
Within each bank, if XCV600 N/A N/A ... + AF20 AT19, AU7,
input reference voltage AU17. AVS
is not required, all Vegr AV10, AW11
pins are general I/O. :
XCV800 N/A N/A ... + AF17 ... + AV14
XCV1000 N/A N/A N/A .. + AU6
Vgeg Bank 5 XCV50 T4, P8 N/A N/A N/A
(VRer pins are listed XCV100/150 ..+R5 W8, Y10, AA5 N/A N/A
incrementally. Connect
the required device and XCV400 N/A N/A AA10, AB8, AB12, N/A
all smaller devices AC7, AF12
listed in the same
package.) XCV600 N/A N/A ... + AF8 AT27, AU29,
- . AU31, AV35,
Within each bank, if AW21. AW23
input reference voltage :
is not required, all VREF XCV800 N/A N/A ... + AE10 .. + AT25
pins are general I/O. XCV1000 N/A N/A N/A ..+ AV36
Vgeg Bank 6 XCV50 J3, N1 N/A N/A N/A
(VRer pins are listed XCV100/150 .+ M1 N2, R4, T3 N/A N/A
incrementally. Connect
the required device and XCV400 N/A N/A AB3, R1, R4, Us, N/A
all smaller devices V5
listed in the same
package.) XCV600 N/A N/A .+ Y1 AB35, AD37,
- . AH39, AK39,
Within each bank, if AM39. AN36
input reference voltage :
is not required, all VREF XCV800 N/A N/A .o+ U2 ... + AE39
pins are general I/O. XCV1000 N/A N/A N/A .. + AT39
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BG256 Pin Function Diagram

O~ ANMOMITWOONOWOWOO O
T rr-rrrrrrrr- - QA

|

BG256

—TANMIT O OMNOO0O®

<OO0OQWWOIDX

=% 00k © sk 3k % %k 3k
X O k x @ x ® %
* DO 0 K k ok O
C_HFOoO>0000
* % %k O
¥ o=k >
* % %k O
* % *k O
¥ kO
* % k O
Aqjm > O

Bank 2

1
X~
c
3]
m

(OO
(OO
(OO
(OO

* %k ¥k O o
0k x O x
* % 3k O

Ban
Bank 7

4szoaxrF>o>=>

¥ Kk Kk @ 3k ok O
* @ % @ -k x © Ok
>0k ok ok —[O % @
GGG O0O0>00 % % *
G 3k sk Kk
>k~ ok
<+ O « ¥ x
MO%%%
%GR%%

Ok *x Q

G > %~
0 OOk %
MO%**
T O o ¥k ¥
>k~ ok
O 3k sk Kk

Bank 3

(OO
(OO
(OO
(OO

(Top View)

Bank 6
B

L[ OG>00C0I6GGC 00 >0606 + % %

¥ K|O 2k % Ok 2k k|> 3k k ¥ L QO | @

Sk 3k Sk Sk Sk Sk Sk ko O Sk sk ok ok ok k| @ %

ok ok =3k sk ok Dk ok sk 3k Sk ok -k ok ok ©

<OO0OQWWLOIDX

“szaoaxr>>z>

O~ ANMITWOOMNOWOO
T rr-rr-rwm—rr v v v QA

—TANMITOOMNOO0O®

DS003_18_100300

Figure 4: BG256 Pin Function Diagram
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