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Detailed Description

Input/Output Blocks (I0OBs) Table 1: Supported Single-Ended I/O Standards
Virtex-1™ 1/O blocks (IOBs) are provided in groups of two or Board
four on the perimeter of each device. Each I0B can be used IOSTANDARD | Output | Input | Input | Termination
as input and/or output for single-ended 1/Os. Two I0Bs can Attribute Veco | Veco | Veer | Voltage (Vy7)
be used as a differential pair. A differential pair is always LVTTL 3.3 3.3 N/R() N/R
connected to the same switch matrix, as shown in Figure 1. LVCMOS33 33 33 N/R N/R
IOB blocks are designed for high performances 1/Os, sup- LVCMOS25 25 o5 N/R N/R
porting 19 single-ended standards, as well as differential
signaling with LVDS, LDT, Bus LVDS, and LVPECL. LVCMOS18 18 18 NR N/R
LVCMOS15 1.5 1.5 N/R N/R
: PCI33_3 3.3 3.3 N/R N/R
.| 0B PCIl66_3 3.3 3.3 N/R N/R
“ > PAD4
~ Differential Pair PCI-X 3.3 3.3 N/R N/R
_| 108
S - ™ PAD3 GTL Note (1) | Note (1) 0.8 1.2
witc -
Matrix i GTLP Note (1) | Note (1) 1.0 15
- .| 10B HSTL_| 1.5 N/R 0.75 0.75
PAD2
L Differential Pair HSTL_II 1.5 N/R 0.75 0.75
.| 10B
< > oAD HSTL_III 15 N/R 0.9 15
HSTL_IV 1.5 N/R 0.9 1.5
DS031_30_101600
HSTL_I_18 1.8 N/R 0.9 0.9
Figure 1: Virtex-ll Input/Output Tile —
Note: Differential I/Os must use the same clock. HSTL_IL18 1.8 NR 0.9 0.9
HSTL_IIl _18 1.8 N/R 1.1 1.8
Supported I/O Standards - =
. . HSTL_IV_18 1.8 N/R 1.1 1.8
Virtex-1l 1OB blocks feature Selectl/O-Ultra inputs and out- 5
puts that support a wide variety of I/O signaling standards. SSTL18 1 1.8 N/R 0.9 0.9
In addition to the internal supply voltage (Veeoint = 1.5V), SSTL18_lI 1.8 N/R 0.9 0.9
output driver supply voltage (V¢co) is dependent on the 1/0 SSTL2 | o5 N/R 105 1.05
standard (see Table 1 and Table 2). An auxiliary supply volt- = : : :
age (Vocaux = 3.3V) is required, regardless of the /O | SSTL2I 2.5 N/R 1.25 1.25
standard used. For exact supply voltage absolute maximum SSTL3_I 3.3 N/R 1.5 1.5
ratings, see DC Input and Output Levels in Module 3. SSTL3 Il 33 N/R 15 15
All of the user IOBs have fixed-clamp diodes to Vg and to AGP-2X/AGP 33 N/R 132 N/R

ground. As outputs, these IOBs are not compatible or com-
pliant with 5V I/O standards. As inputs, these IOBs are not Notes:

; 1. Vgceo of GTL or GTLP should not be lower than the termination
normally 5V tolerant, but can be used with 5V 1/O standards voltage or the voltage seen at the I/O pad. Example: If the pin High

when external current-limiting resistors are used. For more level is 1.5V, connect Vg to 1.5V.

details, see the “5V Tolerant I/Os* Tech Topic at www.xil- 2. SSTL18_lis not a JEDEC-supported standard.
inx.com - 3. N/R = no requirement.

Table 3 lists supported 1/O standards with Digitally Con-
trolled Impedance. See Digitally Controlled Impedance
(DCI), page 8.

© 2000-2007 Xilinx, Inc. All rights reserved. XILINX, the Xilinx logo, the Brand Window, and other designated brands included herein are trademarks of Xilinx, Inc. All other
trademarks are the property of their respective owners.
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Virtex-ll Platform FPGAs: Functional Description

BUFGCE

DS031_62_101200

Figure 42: Virtex-ll BUFGCE Function

If the CE input is inactive (Low) prior to the incoming rising
clock edge, the following clock pulse does not pass through
the clock buffer, and the output stays Low. Any level change
of CE during the incoming clock High time has no effect. CE
must not change during a short setup window just prior to
the rising clock edge on the BUFGCE input I. Violating this
setup time requirement can result in an undefined runt
pulse output.

BUFGMUX

BUFGMUX can switch between two unrelated, even asyn-
chronous clocks. Basically, a Low on S selects the 10 input,
a High on S selects the 11 input. Switching from one clock to
the other is done in such a way that the output High and Low
time is never shorter than the shortest High or Low time of
either input clock. As long as the presently selected clock is
High, any level change of S has no effect .

BUFGMUX

0
|

S

DS031_63_112900

Figure 43: Virtex-ll BUFGMUX Function

If the presently selected clock is Low while S changes, or if
it goes Low after S has changed, the output is kept Low until
the other ("to-be-selected") clock has made a transition
from High to Low. At that instant, the new clock starts driv-
ing the output.

The two clock inputs can be asynchronous with regard to
each other, and the S input can change at any time, except
for a short setup time prior to the rising edge of the presently
selected clock (10 or 11). Violating this setup time require-
ment can result in an undefined runt pulse output.

All Virtex-1l devices have 16 global clock multiplexer buffers.
Figure 44 shows a switchover from 10 to I1.
* The current clock is CLKO.

e S is activated High.

* If CLKOis currently High, the multiplexer waits for CLKO
to go Low.

* Once CLKO is Low, the multiplexer output stays Low

until CLK1 transitions High to Low.

e When CLK1 transitions from High to Low, the output
switches to CLK1.

* No glitches or short pulses can appear on the output.

Wait for Low

|
0 I N
| e | - |
H e L ‘ \\'.,/- ' ‘\'___-
| __L |
| | X 2B
ouTt | _—— N ————
| |
|

DS031_46_020604

Figure 44: Clock Multiplexer Waveform Diagram

Local Clocking

In addition to global clocks, there are local clock resources
in the Virtex-Il devices. There are more than 72 local clocks
in the Virtex-Il family. These resources can be used for
many different applications, including but not limited to
memory interfaces. For example, even using only the left
and right 1O banks, Virtex-1l FPGAs can support up to 50
local clocks for DDR SDRAM. These interfaces can operate
beyond 200 MHz on Virtex-Il devices.

Digital Clock Manager (DCM)

The Virtex-Il DCM offers a wide range of powerful clock
management features.

* Clock De-skew: The DCM generates new system
clocks (either internally or externally to the FPGA),
which are phase-aligned to the input clock, thus
eliminating clock distribution delays.

* Frequency Synthesis: The DCM generates a wide
range of output clock frequencies, performing very
flexible clock multiplication and division.

¢ Phase Shifting: The DCM provides both coarse phase
shifting and fine-grained phase shifting with dynamic
phase shift control.

The DCM utilizes fully digital delay lines allowing robust
high-precision control of clock phase and frequency. It also
utilizes fully digital feedback systems, operating dynamically
to compensate for temperature and voltage variations dur-
ing operation.

Up to four of the nine DCM clock outputs can drive inputs to
global clock buffers or global clock multiplexer buffers simul-
taneously (see Figure 45). All DCM clock outputs can simul-
taneously drive general routing resources, including routes
to output buffers.
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i:)("JNX® Virtex-ll Platform FPGAs: DC and Switching Characteristics

Table 14: 10B Input Switching Characteristics (Continued)

Speed Grade

Description Symbol ‘ Device -6 -5 -4 Units

Propagation Delays

E?ght,onzu;p;;;Q via transparent TiopLl Al 0.83 0.91 1.05 ns, Max

Pad to output 1Q via transparent TioPLID XC2Vv40 3.23 3.55 4.09 ns, Max

latch, with delay XC2V80 3.23 3.55 4.09 ns, Max
XC2V250 3.23 3.55 4.09 ns, Max
XC2Vv500 3.23 3.55 4.09 ns, Max
XC2V1000 3.23 3.55 4.09 ns, Max
XC2V1500 3.23 3.55 4.09 ns, Max
XC2V2000 3.23 3.55 4.09 ns, Max
XC2V3000 3.32 3.65 4.20 ns, Max
XC2Vv4000 3.32 3.65 4.20 ns, Max
XC2V6000 3.60 3.95 4.55 ns, Max
XC2Vv8000 3.95 4.55 ns, Max

Clock CLK to output IQ Tiockia All 0.67 0.77 ns, Max

Setup and Hold Times With Respect to Clock at IOB Input

Register

Pad, no delay Tiopick/TioicKP All 0.84/-0.36 | 0.92/-0.39 | 1.06/-0.45 | ns, Min

Pad, with delay Tiopicko/Tioickpp | XC2V40 | 3.24/-2.04 | 3.57/~2.24 | 4.10/-2.58 | ns, Min

XC2Vv80 3.24/-2.04 | 3.57/-2.24 4.10/-2.58 | ns, Min
XC2V250 | 3.24/-2.04 | 3.57/-2.24 4.10/-2.58 | ns, Min
XC2V500 | 3.24/-2.04 | 3.57/-2.24 4.10/-2.58 | ns, Min
XC2V1000 | 3.24/-2.04 | 3.57/-2.24 4.10/-2.58 | ns, Min
XC2V1500 | 3.24/-2.04 | 3.57/-2.24 4.10/-2.58 | ns, Min
XC2V2000 | 3.24/-2.04 | 3.57/-2.24 4.10/-2.58 | ns, Min
XC2v3000 | 3.33/—2.10 | 3.67/-2.31 4.22/-2.66 | ns, Min
XC2v4000 | 3.33/—2.10 | 3.67/-2.31 4.22/-2.66 | ns, Min
XC2ve000 | 3.61/—2.29 | 3.97/-2.52 4.56/-2.90 | ns, Min

XC2Vv8000 3.97/-2.52 4.56/-2.90 | ns, Min
ICE input Tioiceck/TIOCKICE Al 0.21/0.04 | 0.24/0.04 | ns, Min
SR input (IFF, synchronous) T\0SRCKI All 0.27 0.30 0.34 ns, Min
Set/Reset Delays
SR input to 1Q (asynchronous) TiosriQ All 1.11 1.22 1.40 ns, Max
GSR to output 1Q Tasra All 5.44 5.98 6.88 ns, Max

Notes:
1. Input timing for LVTTL is measured at 1.4 V. For other I/O standards, see Table 18.
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Virtex-ll Platform FPGAs: DC and Switching Characteristics

Output Delay Measurements

Output delays are measured using a Tektronix P6245
TDS500/600 probe (< 1 pF) across approximately 4" of FR4
microstrip trace. Standard termination was used for all test-
ing. (See Virtex-Il Platform FPGA User Guide for details.)
The propagation delay of the 4" trace is characterized sep-
arately and subtracted from the final measurement, and is
therefore not included in the generalized test setup shown in
Figure 1.

Measurements and test conditions are reflected in the IBIS
models except where the IBIS format precludes it. (IBIS
models can be found on the web at http:/support.xil-

inx.com/support/sw_ibis.htm.) Parameters Vggr, RRer,
Crer, and Vygas fully describe the test conditions for each
I/O standard. The most accurate prediction of propagation
delay in any given application can be obtained through IBIS
simulation, using the following method:

1. Simulate the output driver of choice into the generalized
test setup, using values from Table 19.

2. Record the time to Vgas-

3. Simulate the output driver of choice into the actual PCB
trace and load, using the appropriate IBIS model or
capacitance value to represent the load.

Table 19: Output Delay Measurement Methodology

4. Record the time to Vygas-

5. Compare the results of steps 2 and 4. The increase or
decrease in delay should be added to or subtracted
from the I/O Output Standard Adjustment value
(Table 17) to yield the actual worst-case propagation
delay (clock-to-input) of the PCB trace.

VRer

FPGA Output

Rrer

VvEeas
(voltage level at which
delay measurement is taken)

—— Cger
(probe capacitance)

ds083-3_06a_092503

Figure 1: Generalized Test Setup

Description Attribute (Q) (pF) (V) (V)
LVTTL (Low-Voltage Transistor-Transistor Logic) LVTTL (all) M 0 1.4 0
LVCMOS (Low-Voltage CMOS ), 3.3V LVCMOS33 1M 0 1.65 0
LVCMOS, 2.5V LVCMOS25 1M 0 1.25 0
LVCMOS, 1.8V LVCMOS18 1M 0 0.9 0
LVCMOS, 1.5V LVCMOS15 1M 0 0.75 0
PCI33_3 (rising edge) 25 10 | 0.94 0
PCI (Peripheral Component Interface), 33 MHz, 3.3V -
PCI33_3 (falling edge) 25 10@ | 2.03 3.3
PCI66_3 (rising edge) 25 10 | 0.94 0
PCI, 66 MHz, 3.3V
PCI66_3 (falling edge) 25 10@ | 2.03 3.3
PCIX (rising edge) 25 100 | 0.94
PCI-X, 133 MHz, 3.3V
PCIX (falling edge 25 10@) | 2.03 3.3
GTL (Gunning Transceiver Logic) GTL 25 0 0.8 1.2
GTL Plus GTLP 25 0 1.0 1.5
HSTL (High-Speed Transceiver Logic), Class | HSTL_I 50 0 Veger | 0.75
HSTL, Class Il HSTL_II 25 0 Vger | 0.75
HSTL, Class Il HSTL_III 50 0 0.9 15
HSTL, Class IV HSTL_IV 25 0 0.9 1.5
HSTL, Class |, 1.8V HSTL_I_18 50 0 Veer | 0.9
HSTL, Class Il, 1.8V HSTL_Il_18 25 0 Veer | 0.9
HSTL, Class IlI, 1.8V HSTL_II_18 50 0 1.1 1.8
HSTL, Class IV, 1.8V HSTL_IV_18 25 0 1.1 1.8
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CLB Distributed RAM Switching Characteristics
Table 22: CLB Distributed RAM Switching Characteristics

Speed Grade
Description Symbol -6 -5 -4 Units
Sequential Delays
Clock CLK to X/Y outputs (WE active) in 16 x 1 mode TsHcKO16 1.63 1.79 2.05 ns, Max
Clock CLK to X/Y outputs (WE active) in 32 x 1 mode TsHcko32 1.97 217 2.49 ns, Max
Clock CLK to F5 output TsHcKoOFs 1.77 1.94 2.23 ns, Max
Setup and Hold Times Before/After Clock CLK
BX/BY data inputs (DIN) Tps/ToH 0.53/-0.09 | 0.58/-0.10 | 0.67/-0.11 ns, Min
F/G address inputs Tas/TaH 0.40/ 0.00 0.44/ 0.00 0.50/ 0.00 ns, Min
SR input (WS) Twes/TweH 0.42/-0.01 | 0.46/-0.01 | 0.53/-0.01 ns, Min
Clock CLK
Minimum Pulse Width, High TwpH 0.57 0.63 0.72 ns, Min
Minimum Pulse Width, Low TweL 0.57 0.63 0.72 ns, Min
Minimum clock period to meet address write cycle time Twe 1.14 1.25 1.44 ns, Min
CLB Shift Register Switching Characteristics
Table 23: CLB Shift Register Switching Characteristics
Speed Grade
Description Symbol -6 -5 -4 Units
Sequential Delays
Clock CLK to X/Y outputs TReG 2.31 2.54 2.92 ns, Max
Clock CLK to X/Y outputs TREG32 2.65 2.92 3.35 ns, Max
Clock CLK to XB output via MC15 LUT output TreGXB 2.23 2.46 2.82 ns, Max
Clock CLK to YB output via MC15 LUT output TrReGYB 2.18 2.40 2.75 ns, Max
Clock CLK to Shiftout TcksH 1.92 2.11 2.43 ns, Max
Clock CLK to F5 output TREGFS5 2.45 2.69 3.09 ns, Max
Setup and Hold Times Before/After Clock CLK
BX/BY data inputs (DIN) TsrLps/TSRLDH 0.53/-0.07 | 0.58/-0.08 | 0.67/-0.09 | ns, Min
SR input (WS) Twss/TwsH 0.19/-0.06 | 0.21/-0.07 | 0.24/-0.08 | ns, Min
Clock CLK
Minimum Pulse Width, High TsrpH 0.57 0.63 0.72 ns, Min
Minimum Pulse Width, Low TsrpL 0.57 0.63 0.72 ns, Min
DS031-3 (v3.5) November 5, 2007 www.xilinx.com Module 3 of 4
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JTAG Test Access Port Switching Characteristics

Characterization data for some of the most commonly requested timing parameters shown in Figure 6 is listed in Table 33.

e X X X
TDI \\ / \

(D |-
TTAPTCK TTCKTAP

TCK I\ /| W

Treko

TDO X Data Valid X X

Data to be captured \ / \
Data to be driven out X Data Valid X X

ds083-3_11_012104

Figure 6: Virtex-ll Pro Boundary Scan Port Timing Waveforms

Table 33: Boundary-Scan Port Timing Specifications

Figure
Description References Symbol Value Units
TMS and TDI setup time 1 TrapTCK 5.5 ns, min
TMS and TDI hold times 2 TrckTap 0.0 ns, min
TeK Falling edge to TDO output valid 3 Tt1ckTDO 10.0 ns, max
Maximum frequency Frek 33.0 MHz, max
DS031-3 (v3.5) November 5, 2007 www.xilinx.com Module 3 of 4
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Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, Without DCM
Table 35: Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, Without DCM

Speed Grade

Description Symbol Device -6 -5 -4 Units

LVTTL Global Clock Input to Output Delay using

Output flip-flop, 12 mA, Fast Slew Rate, without DCM.

For data output with different standards, adjust the

delays with the values shown in IOB Output Switching

Characteristics Standard Adjustments, page 14.

Global Clock and OFF without DCM T\ckoF XC2v40 3.46 3.58 3.69 ns

XC2v80 3.62 3.58 3.69 ns

XC2v250 3.79 3.88 4.47 ns
XC2V500 3.85 3.88 4.47 ns
XC2Vv1000 4.02 4.28 4.62 ns
XC2V1500 4.16 4.28 4.62 ns
XC2Vv2000 4.30 4.43 5.10 ns
XC2V3000 4.49 4.64 5.34 ns
XC2V4000 4.82 4.99 5.74 ns
XC2Vv6000 5.19 5.38 5.93 ns
XC2Vv8000 6.09 7.00 ns

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 50% V¢ threshold with test setup shown in Figure 1. For other I/O standards, see Table 19.
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Virtex-ll Platform FPGAs: DC and Switching Characteristics

Input Clock Tolerances

Table 39: Input Clock Tolerances

Speed Grade
Constraints 6 - -
Description Symbol FoLkin Min Max Min Max Min Max | Units
Input Clock Low/High Pulse Width
PSCLK PSCLK_PULSE < 1MHz 25.00 25.00 25.00 ns
1-10 MHz 25.00 25.00 25.00 ns
10 - 25 MHz 10.00 10.00 10.00 ns
25 - 50 MHz 5.00 5.00 5.00 ns
50 - 100 MHz 3.00 3.00 3.00 ns
100 — 150 MHz 2.40 2.40 2.40 ns
PSCLK and CLKIN(®) ZEEI'N&PUULLSSEE and 150 - 200 MHz | 2.00 2.00 2.00 ns
200 — 250 MHz 1.80 1.80 1.80 ns
250 — 300 MHz 1.50 1.50 1.50 ns
300 — 350 MHz 1.30 1.30 1.30 ns
350 — 400 MHz 1.15 1.15 1.15 ns
> 400 MHz 1.05 1.05 1.05 ns
Input Clock Cycle-Cycle Jitter (Low Frequency Mode)
CLKIN (using DLL outputs)(") CLKIN_CYC_JITT_DLL_LF +300 +300 +300 ps
CLKIN (using CLKFX outputs)@ CLKIN_CYC_JITT_FX_LF +300 +300 +300 ps
Input Clock Cycle-Cycle Jitter (High Frequency Mode)
CLKIN (using DLL outputs)(") CLKIN_CYC_JITT_DLL_HF +150 +150 +150 ps
CLKIN (using CLKFX outputs)@ CLKIN_CYC_JITT_FX_HF +150 +150 +150 ps
Input Clock Period Jitter (Low Frequency Mode)
CLKIN (using DLL outputs)(") CLKIN_PER_JITT_DLL_LF +1 +1 +1 ns
CLKIN (using CLKFX outputs)@ CLKIN_PER_JITT_FX_LF +1 +1 +1 ns
Input Clock Period Jitter (High Frequency Mode)
CLKIN (using DLL outputs)(") CLKIN_PER_JITT_DLL_HF +1 +1 +1 ns
CLKIN (using CLKFX outputs)@ CLKIN_PER_JITT_FX_HF +1 +1 +1 ns
Feedback Clock Path Delay Variation
CLKFB off-chip feedback CLKFB_DELAY_VAR_EXT +1 +1 +1 ns
Notes:
1. “DLL outputs” is used here to describe the outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.
2. If both DLL and CLKFX outputs are used, follow the more restrictive specification.
3. If DCM phase shift feature is used and CLKIN frequency > 200 Mhz, CLKIN duty cycle must be within +5% (45/55 to 55/45).
DS031-3 (v3.5) November 5, 2007 www.xilinx.com Module 3 of 4
Product Specification 36


http://www.xilinx.com

S XIuNXe

Virtex-ll Platform FPGAs: Pinout Information

Table 8: FG676/FGG676 BGA — XC2V1500, XC2V2000, and XC2V3000

Bank Pin Description Pin Number | No Connect in XC2V1500 | No Connect in XC2V2000
7 I0_L21P_7/VREF_7 F3
7 IO_L21N_7 F2
7 I0_L19P_7 H6
7 IO_L19N_7 H7
7 I0_LO6P_7 E1
7 IO_LO6N_7 E2
7 I0_L04P_7 D1
7 I0O_LO4N_7 D2
7 IO_LO3P_7/VREF_7 C1
7 I0_LO3N_7 (07
7 IO_LO2P_7/VRN_7 E3
7 IO_LO2N_7/VRP_7 E4
7 I0_LO1P_7 G5
7 IO_LOIN_7 F4
0 VCCO_0 J13
0 VCCO_0 J12
0 VCCO_0 J11
0 VCCO_0 H10
0 VCCO_0 H9
0 VCCO_0 B10
0 VCCO_0 B7
1 VCCO_1 B17
1 VCCO_1 J16
1 VCCO_1 J15
1 VCCO_1 J14
1 VCCO_1 H18
1 VCCO_1 H17
1 VCCO_A1 B20
2 VCCO_2 N18
2 VCCO_2 M18
2 VCCO_2 L18
2 VCCO_2 K25
2 VCCO_2 K19
2 VCCO_2 J19
2 VCCO_2 G25
3 VCCO_3 Y25
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Table 9: BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in XC2V1000 | No Connect in XC2V1500
5 IO_L52N_5 AA9
5 I0_L52P_5 Y9
5 IO_L51N_5/VREF_5 W9
5 IO_L51P_5 V9
5 IO_L49N_5 AD8
5 I0_L49P_5 AD6
5 I0_L24N_5 AC8
5 I0_L24P_5 AC7
5 I0_L22N_5 AB8
5 I0_L22P_5 AA8
5 IO_L21N_5/VREF_5 w8
5 I0_L21P_5 Y8
5 IO_L19N_5 AD5
5 I0_L19P_5 AD4
5 IO_LO6N_5 AC6
5 IO_LO6P_5 AC5
5 IO_LO5N_5/VRP_5 AB7
5 I0_LO5P_5/VRN_5 AA7
5 I0_LO4N_5 AB5
5 I0_L04P_5/VREF_5 AA5
5 IO_LO3N_5/D4/ALT_VRP_5 AA6
5 IO_LO3P_5/D5/ALT_VRN_5 Y6
5 I0_L02N_5/D6 Y7
5 I0_L02P_5/D7 W7
5 IO_LO1N_5/RDWR_B V8
5 IO_LO1P_5/CS_B U9
6 IO_LO1P_6 AB2
6 IO_LOIN_6 AB1
6 I0_L02P_6/VRN_6 AA3
6 IO_LO2N_6/VRP_6 AA2
6 IO_LO3P_6 Y4
6 I0_LO3N_6/VREF_6 Y3
6 I0_L04P_6 W4
6 IO_LO4N_6 W5
6 IO_LO6P_6 V5
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Table 9: BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in XC2V1000 | No Connect in XC2V1500

6 IO_L91N_6 P4

6 IO_L93P_6 N4

6 I0_L93N_6/VREF_6 N3

6 I0_L94P_6 N6

6 IO_L94N_6 N5

6 I0_L96P_6 N8

6 IO_L96N_6 N7

7 I0_L96P_7 N2

7 IO_L96N_7 M1

7 I0_L94P_7 M2

7 IO_L94N_7 M3

7 I0_L93P_7/VREF_7 M4

7 IO_L93N_7 M5

7 I0_L91P_7 M6

7 IO_L91N_7 M7

7 IO_L73P_7 M8 NC
7 IO_L73N_7 L8 NC
7 I0_L72P_7 L1 NC
7 IO_L72N_7 K1 NC
7 IO_L70P_7 K2 NC
7 IO_L70N_7 K3 NC
7 I0_L69P_7/VREF_7 L3 NC
7 IO_L69N_7 L4 NC
7 IO_L67P_7 L5 NC
7 IO_L67N_7 L7 NC
7 IO_L54P_7 J1

7 IO_L54N_7 H1

7 I0_L52P_7 J2

7 IO_L52N_7 J3

7 I0_L51P_7/VREF_7 J4

7 IO_L51N_7 J5

7 I0_L49P_7 K5

7 IO_L49N_7 K6

7 I0_L48P_7 F1

7 IO_L48N_7 F2
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FF896 Flip-Chip Fine-Pitch BGA Package

As shown in Table 11, XC2V1000, XC2V1500, and XC2V2000 Virtex-1l devices are available in the FF896 flip-chip fine-pitch
BGA package. Pins in the XC2V1000, XC2V1500, and XC2V2000 devices are the same, except for the pin differences in the
XC2V1000 and XC2V1500 devices shown in the No Connect columns. Following this table are the FF896 Flip-Chip

Fine-Pitch BGA Package Specifications (1.00mm pitch).

Table 11: FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in the XC2V1000 | No Connect in the XC2V1500
0 I0_LOIN_O B27
0 IO_LO1P_0O A27
0 I0_LO02N_0 F24
0 I0_LO2P_0 E24
0 IO_LO3N_0/VRP_0 C26
0 IO_LO3P_0/VRN_O C25
0 IO_LO4N_0/VREF_0 A26
0 IO_L04P_0 A25
0 IO_LO5N_0 F23
0 IO_LO5P_0 F22
0 I0_LO6N_O C24
0 IO_LO6P_0 D25
0 IO_L19N_0 A24
0 IO_L19P_0 B25
0 I0_L20N_0 G22
0 I0_L20P_0 G21
0 I0_L21N_0 D24
0 I0_L21P_0O/VREF_0 D23
0 I0_L22N_0 B23
0 I0_L22P_0 B24
0 I0_L23N_0 H21
0 I0_L23P_0 H20
0 I0_L24N_0 E22
0 I0_L24P_0 E23
0 I0_L49N_0 A22
0 IO_L49P_0 B22
0 IO_L50N_0 F21
0 IO_L50P_0 F20
0 I0_L51N_0 Cc23
0 I0_L51P_0O/VREF_0 Cc22
0 I0_L52N_0 B20
0 IO_L52P_0 B21
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Table 11: FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in the XC2V1000 | No Connect in the XC2V1500
NA GND T13
NA GND T12
NA GND R19
NA GND R18
NA GND R17
NA GND R16
NA GND R15
NA GND R14
NA GND R13
NA GND R12
NA GND P24
NA GND P19
NA GND P18
NA GND P17
NA GND P16
NA GND P15
NA GND P14
NA GND P13
NA GND P12
NA GND P7
NA GND N19
NA GND N18
NA GND N17
NA GND N16
NA GND N15
NA GND N14
NA GND N13
NA GND N12
NA GND M26
NA GND M19
NA GND M18
NA GND M17
NA GND M16
NA GND M15
NA GND M14
NA GND M13
NA GND M12
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Table 11: FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in the XC2V1000 | No Connect in the XC2V1500
NA GND M5
NA GND K28
NA GND K3
NA GND H30
NA GND H1
NA GND G17
NA GND G14
NA GND F25
NA GND Fé
NA GND E26
NA GND E19
NA GND E12
NA GND E5
NA GND D27
NA GND D4
NA GND c28
NA GND C21
NA GND c10
NA GND C3
NA GND B29
NA GND B2
NA GND A23
NA GND A8

Notes:

1. See Table 4 for an explanation of the signals available on this pin.
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
4 IO_L20N_4 AJ10
4 I0_L20P_4 AJ9
4 IO_L21N_4 AH9
4 IO_L21P_4/VREF_4 AH10
4 I0_L22N_4 AN5
4 I0_L22P_4 AN4
4 I0_L23N_4 AE12
4 I0_L23P_4 AE13
4 I0_L24N_4 AM9
4 I0_L24P_4 AL8
4 IO_L25N_4 AP5
4 I0_L25P_4 AP4
4 I0_L26N_4 AG11
4 10_L26P_4 AG12
4 I0_L27N_4 AN7
4 I0_L27P_4/VREF_4 AN6
4 I0_L28N_4 AL10
4 I0_L28P_4 AL9
4 I0_L29N_4 AF12
4 10_L29P_4 AF13
4 I0_L30N_4 AK10
4 I0_L30P_4 AK11
4 IO_L49N_4 AP7
4 10_L49P_4 AP6
4 I0_L50N_4 AH13
4 I0_L50P_4 AH12
4 I0_L51N_4 AJ11
4 IO_L51P_4/VREF_4 AJ12
4 I0_L52N_4 AP9
4 I0_L52P_4 AN8
4 I0_L53N_4 AG13
4 I0_L53P_4 AG14
4 I0_L54N_4 AM11
4 10_L54P_4 AL11
4 I0_L60N_4 AN10
4 I0_L60P_4 AN9
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
6 I0_L95P_6 W30
6 IO_L95N_6 V30
6 I0_L96P_6 V32
6 I0_L96N_6 W32
7 10_L96P_7 U31
7 I0_L96N_7 V31
7 I0_L95P_7 T28
7 I0_L95N_7 u2s8
7 10_L94P_7 us33
7 I0_L94N_7 U34
7 I0_L93P_7/VREF_7 u29
7 I0_L93N_7 T29
7 10_L92P_7 u27
7 I0_L92N_7 u26
7 I0_L91P_7 T30
7 I0_L91N_7 uU30
7 10_L84P_7 R32 NC
7 I0_L84N_7 T32 NC
7 I0_L83P_7 u25 NC
7 I0_L83N_7 T25 NC
7 10_L82P_7 R34 NC
7 I0_L82N_7 T33 NC
7 IO_L81P_7/VREF_7 N34 NC
7 I0_L81N_7 P34 NC
7 10_L80P_7 u24 NC
7 I0_L80ON_7 T24 NC
7 I0_L79P_7 R31 NC
7 I0_L79N_7 T31 NC
7 I0_L78P_7 N32
7 I0_L78N_7 P32
7 I0_L77P_7 T27
7 IO_L77N_7 R27
7 I0_L76P_7 N33
7 I0_L76N_7 P33
7 IO_L75P_7/VREF_7 R29
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
NA VCCINT AB17
NA VCCINT AB16
NA VCCINT AB15
NA VCCINT AB14
NA VCCINT AB13
NA VCCINT AA22
NA VCCINT AA13
NA VCCINT Y22
NA VCCINT Y13
NA VCCINT W22
NA VCCINT W13
NA VCCINT V22
NA VCCINT V13
NA VCCINT u22
NA VCCINT ui3
NA VCCINT T22
NA VCCINT T13
NA VCCINT R22
NA VCCINT R13
NA VCCINT P22
NA VCCINT P13
NA VCCINT N22
NA VCCINT N21
NA VCCINT N20
NA VCCINT N19
NA VCCINT N18
NA VCCINT N17
NA VCCINT N16
NA VCCINT N15
NA VCCINT N14
NA VCCINT N13
NA VCCINT M23
NA VCCINT M12
NA VCCINT L24
NA VCCINT L11
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Table 13: FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number | No Connect in the XC2V4000 | No Connect in the XC2V6000

3 IO_L58N_3 AD5

3 IO_L58P_3 AE5

3 I0_L57N_3/VREF_3 AE11

3 I0_L57P_3 AD11

3 IO_L56N_3 AG1

3 I0_L56P_3 AHA1

3 IO_L55N_3 AD6

3 IO_L55P_3 AE6

3 I0_L54N_3 AF10

3 I0_L54P_3 AE10

3 IO_L53N_3 AG2

3 IO_L53P_3 AH2

3 I0_L52N_3 AF4

3 IO_L52P_3 AG4

3 IO_L51N_3/VREF_3 AG8

3 I0_L51P_3 AF8

3 IO_L50N_3 AH3

3 IO_L50P_3 AJ3

3 [O_L49N_3 AE7

3 I0_L49P_3 AF7

3 IO_L48N_3 AG9

3 I0_L48P_3 AF9

3 I0_L47N_3 AF6

3 I0_L47P_3 AG6

3 IO_L46N_3 AG5

3 I0_L46P_3 AH5

3 IO_L45N_3/VREF_3 AF12

3 I0_L45P_3 AE12

3 I0_L44N_3 AJ1

3 I0_L44P_3 AK1

3 IO_L43N_3 AH4

3 I0_L43P_3 AJ4

3 IO_L36N_3 AG11 NC
3 I0_L36P_3 AF11 NC
3 IO_L35N_3 AK2 NC
3 IO_L35P_3 AL2 NC

DS031-4 (v3.5) November 5, 2007
Product Specification

www.Xilinx.com

Module 4 of 4
167


http://www.xilinx.com

S XIuNXe

Virtex-ll Platform FPGAs: Pinout Information

Table 13: FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number | No Connect in the XC2V4000 | No Connect in the XC2V6000
3 I0_L34N_3 AH6 NC
3 I0O_L34P_3 AJ6 NC
3 I0_L33N_3/VREF_3 AJ8 NC
3 IO_L33P_3 AH8 NC
3 I0_L32N_3 ALA1 NC
3 I0_L32P_3 AMA1 NC
3 IO_L31N_3 AH7 NC
3 I0_L31P_3 AJ7 NC
3 IO_L30N_3 AH10
3 IO_L30P_3 AG10
3 IO_L29N_3 AK3
3 I0_L29P_3 AL3
3 I0_L28N_3 AK4
3 I0_L28P_3 AL4
3 I0_L27N_3/VREF_3 AJ9
3 I0_L27P_3 AH9
3 IO_L26N_3 AM2
3 I0_L26P_3 AN2
3 IO_L25N_3 AK5
3 I0_L25P_3 AL5
3 I0_L24N_3 AK9
3 I0_L24P_3 AK8
3 IO_L23N_3 ANA1
3 I0_L23P_3 AP1
3 I0_L22N_3 AK6
3 I0_L22P_3 AL6
3 IO_L21N_3/VREF_3 AH12
3 I0_L21P_3 AG12
3 IO_L20N_3 AM3
3 I0_L20P_3 AN3
3 IO_L19N_3 AM4
3 I0_L19P_3 AN4
3 IO_L12N_3 AJ12 NC
3 I0_L12P_3 AH11 NC
3 IO_L11N_3 AP2 NC
3 I0_L11P_3 AR2 NC
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Table 14: BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000

6 IO_L20P_6 AD25

6 IO_L20N_6 AC24

6 I0O_L21P_6 AG30

6 IO_L21N_6/VREF_6 AF30

6 I0_L22P_6 AD26

6 IO_L22N_6 AC26

6 IO_L23P_6 AF29

6 IO_L23N_6 AD29

6 I0_L24P_6 AE28

6 IO_L24N_6 AD28

6 IO_L25P_6 AB24 NC
6 IO_L25N_6 AA24 NC
6 IO_L27P_6 AC25 NC
6 IO_L27N_6/VREF_6 AB25 NC
6 IO_L43P_6 AF31

6 IO_L43N_6 AE31

6 I0_L44P_6 AA23

6 IO_L44N_6 Y23

6 IO_L45P_6 AE30

6 IO_L45N_6/VREF_6 AC30

6 IO_L46P_6 AC28

6 IO_L46N_6 AA28

6 IO_L47P_6 AD27

6 IO_L47N_6 AC27

6 IO_L48P_6 AA25

6 IO_L48N_6 Y25

6 IO_L49P_6 AC29

6 IO_L49N_6 AB29

6 IO_L50P_6 AB27

6 IO_L50N_6 AA27

6 IO_L51P_6 AA26

6 IO_L51N_6/VREF_6 Y26

6 IO_L52P_6 AD31

6 IO_L52N_6 AC31

6 IO_L53P_6 w22

6 IO_L53N_6 V22

6 IO_L54P_6 Y27

6 IO_L54N_6 wa7
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