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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.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Detailed Description

Input/Output Blocks (IOBs)
Virtex-II™ I/O blocks (IOBs) are provided in groups of two or
four on the perimeter of each device. Each IOB can be used
as input and/or output for single-ended I/Os. Two IOBs can
be used as a differential pair. A differential pair is always
connected to the same switch matrix, as shown in Figure 1.

IOB blocks are designed for high performances I/Os, sup-
porting 19 single-ended standards, as well as differential
signaling with LVDS, LDT, Bus LVDS, and LVPECL. 

Note: Differential I/Os must use the same clock.

Supported I/O Standards
Virtex-II IOB blocks feature SelectI/O-Ultra inputs and out-
puts that support a wide variety of I/O signaling standards.
In addition to the internal supply voltage (VCCINT = 1.5V),
output driver supply voltage (VCCO) is dependent on the I/O
standard (see Table 1 and Table 2). An auxiliary supply volt-
age (VCCAUX = 3.3 V) is required, regardless of the I/O
standard used. For exact supply voltage absolute maximum
ratings, see DC Input and Output Levels in Module 3. 

All of the user IOBs have fixed-clamp diodes to VCCO and to
ground. As outputs, these IOBs are not compatible or com-
pliant with 5V I/O standards. As inputs, these IOBs are not
normally 5V tolerant, but can be used with 5V I/O standards
when external current-limiting resistors are used. For more
details, see the “5V Tolerant I/Os“ Tech Topic at www.xil-
inx.com.

Table 3 lists supported I/O standards with Digitally Con-
trolled Impedance. See Digitally Controlled Impedance
(DCI), page 8.
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Figure 1:  Virtex-II Input/Output Tile
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Table  1:  Supported Single-Ended I/O Standards

IOSTANDARD 
Attribute

Output
VCCO

Input
VCCO

Input
VREF

Board 
Termination 
Voltage (VTT)

LVTTL 3.3 3.3 N/R(3) N/R

LVCMOS33 3.3 3.3 N/R N/R

LVCMOS25 2.5 2.5 N/R N/R

LVCMOS18 1.8 1.8 N/R N/R

LVCMOS15 1.5 1.5 N/R N/R

PCI33_3 3.3 3.3 N/R N/R

PCI66_3 3.3 3.3 N/R N/R

PCI-X 3.3 3.3 N/R N/R

GTL Note (1) Note (1) 0.8 1.2

GTLP Note (1) Note (1) 1.0 1.5

HSTL_I 1.5 N/R 0.75 0.75

HSTL_II 1.5 N/R 0.75 0.75

HSTL_III 1.5 N/R 0.9 1.5

HSTL_IV 1.5 N/R 0.9 1.5

HSTL_I_18 1.8 N/R 0.9 0.9

HSTL_II_18 1.8 N/R 0.9 0.9

HSTL_III _18 1.8 N/R 1.1 1.8

HSTL_IV_18 1.8 N/R 1.1 1.8

SSTL18_I(2) 1.8 N/R 0.9 0.9

SSTL18_II 1.8 N/R 0.9 0.9

SSTL2_I 2.5 N/R 1.25 1.25

SSTL2_II 2.5 N/R 1.25 1.25

SSTL3_I 3.3 N/R 1.5 1.5

SSTL3_II 3.3 N/R 1.5 1.5

AGP-2X/AGP 3.3 N/R 1.32 N/R

Notes: 
1. VCCO of GTL or GTLP should not be lower than the  termination 

voltage or the voltage seen at the I/O pad. Example: If the pin High 
level is 1.5V, connect VCCO to 1.5V.

2. SSTL18_I is not a JEDEC-supported standard.
3. N/R = no requirement.

http://www.xilinx.com
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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 I0 input,
a High on S selects the I1 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 . 

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 (I0 or I1). Violating this setup time require-
ment can result in an undefined runt pulse output.

All Virtex-II devices have 16 global clock multiplexer buffers.

Figure 44 shows a switchover from I0 to I1.

• The current clock is CLK0.
• S  is activated High.
• If CLK0 is currently High, the multiplexer waits for CLK0 

to go Low.
• Once CLK0 is Low, the multiplexer output stays Low 

until CLK1 transitions High to Low.
• When CLK1 transitions from High to Low, the output 

switches to CLK1.
• No glitches or short pulses can appear on the output.

Local Clocking
In addition to global clocks, there are local clock resources
in the Virtex-II devices. There are more than 72 local clocks
in the Virtex-II 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 I/O banks, Virtex-II FPGAs can support up to 50
local clocks for DDR SDRAM. These interfaces can operate
beyond 200 MHz on Virtex-II devices.

Digital Clock Manager (DCM)
The Virtex-II 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.

Figure 42:  Virtex-II BUFGCE Function

Figure 43:  Virtex-II BUFGMUX Function
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Figure 44:  Clock Multiplexer Waveform Diagram
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Propagation Delays

Pad to output IQ via transparent 
latch, no delay

TIOPLI All
0.83 0.91 1.05

ns, Max

Pad to output IQ via transparent 
latch, with delay

TIOPLID XC2V40 3.23 3.55 4.09 ns, Max

XC2V80 3.23 3.55 4.09 ns, Max

XC2V250 3.23 3.55 4.09 ns, Max

XC2V500 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

XC2V4000 3.32 3.65 4.20 ns, Max

XC2V6000 3.60 3.95 4.55 ns, Max

XC2V8000 3.95 4.55 ns, Max

Clock CLK to output IQ TIOCKIQ 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 TIOPICKD/TIOICKPD XC2V40 3.24/–2.04 3.57/–2.24 4.10/–2.58 ns, Min

XC2V80 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

XC2V6000 3.61/–2.29 3.97/–2.52 4.56/–2.90 ns, Min

XC2V8000 3.97/–2.52 4.56/–2.90 ns, Min

ICE input TIOICECK/TIOCKICE All 0.21/ 0.04 0.24/ 0.04 ns, Min

SR input (IFF, synchronous) TIOSRCKI All 0.27 0.30 0.34 ns, Min

Set/Reset Delays

SR input to IQ (asynchronous) TIOSRIQ All 1.11 1.22 1.40 ns, Max 

GSR to output IQ TGSRQ 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.

Table  14:  IOB Input Switching Characteristics  (Continued)

 Speed Grade

UnitsDescription Symbol Device -6 -5 -4

http://www.xilinx.com
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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-II 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 VREF, RREF,
CREF, and VMEAS 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 VMEAS.

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.

4. Record the time to VMEAS.

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. 

Figure 1:  Generalized Test Setup
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Table  19:  Output Delay Measurement Methodology

Description
IOSTANDARD

Attribute
RREF 
(Ω)

CREF
(1) 

(pF)
VMEAS

(V)
VREF
(V)

LVTTL (Low-Voltage Transistor-Transistor Logic) LVTTL (all) 1M 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

PCI (Peripheral Component Interface), 33 MHz, 3.3V
PCI33_3 (rising edge) 25 10(2) 0.94 0

PCI33_3 (falling edge) 25 10(2) 2.03 3.3

PCI, 66 MHz, 3.3V
PCI66_3 (rising edge) 25 10(2) 0.94 0

PCI66_3 (falling edge) 25 10(2) 2.03 3.3

PCI-X, 133 MHz, 3.3V
PCIX (rising edge) 25 10(3) 0.94

PCIX (falling edge 25 10(3) 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 I HSTL_I 50 0 VREF 0.75

HSTL, Class II HSTL_II 25 0 VREF 0.75

HSTL, Class III HSTL_III 50 0 0.9 1.5

HSTL, Class IV HSTL_IV 25 0 0.9 1.5

HSTL, Class I, 1.8V HSTL_I_18 50 0 VREF 0.9

HSTL, Class II, 1.8V HSTL_II_18 25 0 VREF 0.9

HSTL, Class III, 1.8V HSTL_III_18 50 0 1.1 1.8

HSTL, Class IV, 1.8V HSTL_IV_18 25 0 1.1 1.8

http://www.xilinx.com
http://www.xilinx.com/bvdocs/userguides/ug002.pdf
http://support.xilinx.com/support/sw_ibis.htm
http://support.xilinx.com/support/sw_ibis.htm
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CLB Distributed RAM Switching Characteristics

CLB Shift Register Switching Characteristics

Table  22:  CLB Distributed RAM Switching Characteristics

 

Description Symbol

Speed Grade

Units-6 -5 -4 

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 2.17 2.49 ns, Max

Clock CLK to F5 output TSHCKOF5 1.77 1.94 2.23 ns, Max

Setup and Hold Times Before/After Clock CLK

BX/BY data inputs (DIN) TDS/TDH 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 TWPL 0.57 0.63 0.72 ns, Min

Minimum clock period to meet address write cycle time TWC 1.14 1.25 1.44 ns, Min

Table  23:  CLB Shift Register Switching Characteristics

 

Description Symbol

Speed Grade

Units-6 -5 -4 

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 TREGYB 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 TREGF5 2.45 2.69 3.09 ns, Max

Setup and Hold Times Before/After Clock CLK

BX/BY data inputs (DIN) TSRLDS/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

http://www.xilinx.com
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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. 
FI

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

Table  33:  Boundary-Scan Port Timing Specifications

Description
Figure 

References Symbol Value Units

TCK

TMS and TDI setup time 1 TTAPTCK 5.5 ns, min

TMS and TDI hold times 2 TTCKTAP 0.0 ns, min

Falling edge to TDO output valid 3 TTCKTDO 10.0 ns, max

Maximum frequency FTCK 33.0 MHz, max

ds083-3_11_012104

Data to be captured

Data to be driven out

TDO

TCK

TDI

TMS

Data Valid

Data Valid

TTCKTDO

TTAPTCK TTCKTAP

1 2

3
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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

Description Symbol Device

Speed Grade

Units-6 -5 -4 

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 TICKOF 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

XC2V1000 4.02 4.28 4.62 ns

XC2V1500 4.16 4.28 4.62 ns

XC2V2000 4.30 4.43 5.10 ns

XC2V3000 4.49 4.64 5.34 ns

XC2V4000 4.82 4.99 5.74 ns

XC2V6000 5.19 5.38 5.93 ns

XC2V8000 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% VCC threshold with test setup shown in Figure 1. For other I/O standards, see Table 19.

http://www.xilinx.com
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Input Clock Tolerances

Table  39:  Input Clock Tolerances

Description Symbol

Constraints

FCLKIN

Speed Grade

Units

-6 -5 -4

Min Max Min Max Min Max

Input Clock Low/High Pulse Width

PSCLK PSCLK_PULSE < 1MHz 25.00 25.00 25.00 ns

PSCLK and CLKIN(3) PSCLK_PULSE and 
CLKIN_PULSE

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

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)(1) CLKIN_CYC_JITT_DLL_LF ±300 ±300 ±300 ps

CLKIN (using CLKFX outputs)(2) CLKIN_CYC_JITT_FX_LF ±300 ±300 ±300 ps

Input Clock Cycle-Cycle Jitter (High Frequency Mode)

CLKIN (using DLL outputs)(1) CLKIN_CYC_JITT_DLL_HF ±150 ±150 ±150 ps

CLKIN (using CLKFX outputs)(2) CLKIN_CYC_JITT_FX_HF ±150 ±150 ±150 ps

Input Clock Period Jitter (Low Frequency Mode)

CLKIN (using DLL outputs)(1) CLKIN_PER_JITT_DLL_LF ±1 ±1 ±1 ns

CLKIN (using CLKFX outputs)(2) CLKIN_PER_JITT_FX_LF ±1 ±1 ±1 ns

Input Clock Period Jitter (High Frequency Mode)

CLKIN (using DLL outputs)(1) CLKIN_PER_JITT_DLL_HF ±1 ±1 ±1 ns

CLKIN (using CLKFX outputs)(2) 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: CLK0, 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).

http://www.xilinx.com
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7  IO_L21P_7/VREF_7  F3

7  IO_L21N_7  F2

7  IO_L19P_7  H6

7  IO_L19N_7  H7

7  IO_L06P_7  E1

7  IO_L06N_7  E2

7  IO_L04P_7  D1

7  IO_L04N_7  D2

7  IO_L03P_7/VREF_7  C1

7  IO_L03N_7  C2

7  IO_L02P_7/VRN_7  E3

7  IO_L02N_7/VRP_7  E4

7  IO_L01P_7  G5

7  IO_L01N_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_1  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

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

Bank Pin Description Pin Number No Connect in XC2V1500 No Connect in XC2V2000
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5  IO_L52N_5  AA9

5  IO_L52P_5  Y9

5  IO_L51N_5/VREF_5  W9

5  IO_L51P_5  V9

5  IO_L49N_5  AD8

5  IO_L49P_5  AD6

5  IO_L24N_5  AC8

5  IO_L24P_5  AC7

5  IO_L22N_5  AB8

5  IO_L22P_5  AA8

5  IO_L21N_5/VREF_5  W8

5  IO_L21P_5  Y8

5  IO_L19N_5  AD5

5  IO_L19P_5  AD4

5  IO_L06N_5  AC6

5  IO_L06P_5  AC5

5  IO_L05N_5/VRP_5  AB7

5  IO_L05P_5/VRN_5  AA7

5  IO_L04N_5  AB5

5  IO_L04P_5/VREF_5  AA5

5  IO_L03N_5/D4/ALT_VRP_5  AA6

5  IO_L03P_5/D5/ALT_VRN_5  Y6

5  IO_L02N_5/D6  Y7

5  IO_L02P_5/D7  W7

5  IO_L01N_5/RDWR_B  V8

5  IO_L01P_5/CS_B  U9

6  IO_L01P_6  AB2

6  IO_L01N_6  AB1

6  IO_L02P_6/VRN_6  AA3

6  IO_L02N_6/VRP_6  AA2

6  IO_L03P_6  Y4

6  IO_L03N_6/VREF_6  Y3

6  IO_L04P_6  W4

6  IO_L04N_6  W5

6  IO_L06P_6  V5

Table  9:  BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number No Connect in XC2V1000 No Connect in XC2V1500
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6  IO_L91N_6  P4

6  IO_L93P_6  N4

6  IO_L93N_6/VREF_6  N3

6  IO_L94P_6  N6

6  IO_L94N_6  N5

6  IO_L96P_6  N8

6  IO_L96N_6  N7

7  IO_L96P_7  N2

7  IO_L96N_7  M1

7  IO_L94P_7  M2

7  IO_L94N_7  M3

7  IO_L93P_7/VREF_7  M4

7  IO_L93N_7  M5

7  IO_L91P_7  M6

7  IO_L91N_7  M7

7  IO_L73P_7  M8 NC NC

7  IO_L73N_7  L8 NC NC

7  IO_L72P_7  L1 NC

7  IO_L72N_7  K1 NC

7  IO_L70P_7  K2 NC

7  IO_L70N_7  K3 NC

7  IO_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  IO_L52P_7  J2

7  IO_L52N_7  J3

7  IO_L51P_7/VREF_7  J4

7  IO_L51N_7  J5

7  IO_L49P_7  K5

7  IO_L49N_7  K6

7  IO_L48P_7  F1

7  IO_L48N_7  F2

Table  9:  BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number No Connect in XC2V1000 No Connect in XC2V1500
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FF896 Flip-Chip Fine-Pitch BGA Package
As shown in Table 11, XC2V1000, XC2V1500, and XC2V2000 Virtex-II 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  IO_L01N_0  B27

0  IO_L01P_0  A27

0  IO_L02N_0  F24

0  IO_L02P_0  E24

0  IO_L03N_0/VRP_0  C26

0  IO_L03P_0/VRN_0  C25

0  IO_L04N_0/VREF_0  A26

0  IO_L04P_0  A25

0  IO_L05N_0  F23

0  IO_L05P_0  F22

0  IO_L06N_0  C24

0  IO_L06P_0  D25

0  IO_L19N_0  A24

0  IO_L19P_0  B25

0  IO_L20N_0  G22

0  IO_L20P_0  G21

0  IO_L21N_0  D24

0  IO_L21P_0/VREF_0  D23

0  IO_L22N_0  B23

0  IO_L22P_0  B24

0  IO_L23N_0  H21

0  IO_L23P_0  H20

0  IO_L24N_0  E22

0  IO_L24P_0  E23

0  IO_L49N_0  A22

0  IO_L49P_0  B22

0  IO_L50N_0  F21

0  IO_L50P_0  F20

0  IO_L51N_0  C23

0  IO_L51P_0/VREF_0  C22

0  IO_L52N_0  B20

0  IO_L52P_0  B21
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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

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

Bank Pin Description Pin Number No Connect in the XC2V1000 No Connect in the XC2V1500
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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  F6

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.

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

Bank Pin Description Pin Number No Connect in the XC2V1000 No Connect in the XC2V1500
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4  IO_L20N_4  AJ10

4  IO_L20P_4  AJ9

4  IO_L21N_4  AH9

4  IO_L21P_4/VREF_4  AH10

4  IO_L22N_4  AN5

4  IO_L22P_4  AN4

4  IO_L23N_4  AE12

4  IO_L23P_4  AE13

4  IO_L24N_4  AM9

4  IO_L24P_4  AL8

4  IO_L25N_4  AP5

4  IO_L25P_4  AP4

4  IO_L26N_4  AG11

4  IO_L26P_4  AG12

4  IO_L27N_4  AN7

4  IO_L27P_4/VREF_4  AN6

4  IO_L28N_4  AL10

4  IO_L28P_4  AL9

4  IO_L29N_4  AF12

4  IO_L29P_4  AF13

4  IO_L30N_4  AK10

4  IO_L30P_4  AK11

4  IO_L49N_4  AP7

4  IO_L49P_4  AP6

4  IO_L50N_4  AH13

4  IO_L50P_4  AH12

4  IO_L51N_4  AJ11

4  IO_L51P_4/VREF_4  AJ12

4  IO_L52N_4  AP9

4  IO_L52P_4  AN8

4  IO_L53N_4  AG13

4  IO_L53P_4  AG14

4  IO_L54N_4  AM11

4  IO_L54P_4  AL11

4  IO_L60N_4  AN10 NC

4  IO_L60P_4  AN9 NC

Table  12:  FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
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6  IO_L95P_6  W30

6  IO_L95N_6  V30

6  IO_L96P_6  V32

6  IO_L96N_6  W32

7  IO_L96P_7  U31

7  IO_L96N_7  V31

7  IO_L95P_7  T28

7  IO_L95N_7  U28

7  IO_L94P_7  U33

7  IO_L94N_7  U34

7  IO_L93P_7/VREF_7  U29

7  IO_L93N_7  T29

7  IO_L92P_7  U27

7  IO_L92N_7  U26

7  IO_L91P_7  T30

7  IO_L91N_7  U30

7  IO_L84P_7  R32 NC

7  IO_L84N_7  T32 NC

7  IO_L83P_7  U25 NC

7  IO_L83N_7  T25 NC

7  IO_L82P_7  R34 NC

7  IO_L82N_7  T33 NC

7  IO_L81P_7/VREF_7  N34 NC

7  IO_L81N_7  P34 NC

7  IO_L80P_7  U24 NC

7  IO_L80N_7  T24 NC

7  IO_L79P_7  R31 NC

7  IO_L79N_7  T31 NC

7  IO_L78P_7  N32

7  IO_L78N_7  P32

7  IO_L77P_7  T27

7  IO_L77N_7  R27

7  IO_L76P_7  N33

7  IO_L76N_7  P33

7  IO_L75P_7/VREF_7  R29

Table  12:  FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
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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  U13

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

Table  12:  FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
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3  IO_L58N_3  AD5

3  IO_L58P_3  AE5

3  IO_L57N_3/VREF_3  AE11

3  IO_L57P_3  AD11

3  IO_L56N_3  AG1

3  IO_L56P_3  AH1

3  IO_L55N_3  AD6

3  IO_L55P_3  AE6

3  IO_L54N_3  AF10

3  IO_L54P_3  AE10

3  IO_L53N_3  AG2

3  IO_L53P_3  AH2

3  IO_L52N_3  AF4

3  IO_L52P_3  AG4

3  IO_L51N_3/VREF_3  AG8

3  IO_L51P_3  AF8

3  IO_L50N_3  AH3

3  IO_L50P_3  AJ3

3  IO_L49N_3  AE7

3  IO_L49P_3  AF7

3  IO_L48N_3  AG9

3  IO_L48P_3  AF9

3  IO_L47N_3  AF6

3  IO_L47P_3  AG6

3  IO_L46N_3  AG5

3  IO_L46P_3  AH5

3  IO_L45N_3/VREF_3  AF12

3  IO_L45P_3  AE12

3  IO_L44N_3  AJ1

3  IO_L44P_3  AK1

3  IO_L43N_3  AH4

3  IO_L43P_3  AJ4

3  IO_L36N_3  AG11 NC

3  IO_L36P_3  AF11 NC

3  IO_L35N_3  AK2 NC

3  IO_L35P_3  AL2 NC

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

Bank Pin Description Pin Number No Connect in the XC2V4000 No Connect in the XC2V6000
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3  IO_L34N_3  AH6 NC

3  IO_L34P_3  AJ6 NC

3  IO_L33N_3/VREF_3  AJ8 NC

3  IO_L33P_3  AH8 NC

3  IO_L32N_3  AL1 NC

3  IO_L32P_3  AM1 NC

3  IO_L31N_3  AH7 NC

3  IO_L31P_3  AJ7 NC

3  IO_L30N_3  AH10

3  IO_L30P_3  AG10

3  IO_L29N_3  AK3

3  IO_L29P_3  AL3

3  IO_L28N_3  AK4

3  IO_L28P_3  AL4

3  IO_L27N_3/VREF_3  AJ9

3  IO_L27P_3  AH9

3  IO_L26N_3  AM2

3  IO_L26P_3  AN2

3  IO_L25N_3  AK5

3  IO_L25P_3  AL5

3  IO_L24N_3  AK9

3  IO_L24P_3  AK8

3  IO_L23N_3  AN1

3  IO_L23P_3  AP1

3  IO_L22N_3  AK6

3  IO_L22P_3  AL6

3  IO_L21N_3/VREF_3  AH12

3  IO_L21P_3  AG12

3  IO_L20N_3  AM3

3  IO_L20P_3  AN3

3  IO_L19N_3  AM4

3  IO_L19P_3  AN4

3  IO_L12N_3  AJ12 NC

3  IO_L12P_3  AH11 NC

3  IO_L11N_3  AP2 NC

3  IO_L11P_3  AR2 NC

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

Bank Pin Description Pin Number No Connect in the XC2V4000 No Connect in the XC2V6000
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6  IO_L20P_6  AD25

6  IO_L20N_6  AC24

6  IO_L21P_6  AG30

6  IO_L21N_6/VREF_6  AF30

6  IO_L22P_6  AD26

6  IO_L22N_6  AC26

6  IO_L23P_6  AF29

6  IO_L23N_6  AD29

6  IO_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  IO_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  W27

Table  14:   BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
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