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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

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
http://www.xilinx.com
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Multiplexers

Virtex-II function generators and associated multiplexers
can implement the following:

• 4:1 multiplexer in one slice
• 8:1 multiplexer in two slices
• 16:1 multiplexer in one CLB element (4 slices) 
• 32:1 multiplexer in two CLB elements (8 slices)

Each Virtex-II slice has one MUXF5 multiplexer and one
MUXFX multiplexer. The MUXFX multiplexer implements
the MUXF6, MUXF7, or MUXF8, as shown in Figure 23.
Each CLB element has two MUXF6 multiplexers, one
MUXF7 multiplexer and one MUXF8 multiplexer. Examples
of multiplexers are shown in the Virtex-II Platform FPGA
User Guide. Any LUT can implement a 2:1 multiplexer. 

Fast Lookahead Carry Logic

Dedicated carry logic provides fast arithmetic addition and
subtraction. The Virtex-II CLB has two separate carry
chains, as shown in the Figure 24. 

The height of the carry chains is two bits per slice. The carry
chain in the Virtex-II device is running upward. The dedi-
cated carry path and carry multiplexer (MUXCY) can also

be used to cascade function generators for implementing
wide logic functions.

Arithmetic Logic
The arithmetic logic includes an XOR gate that allows a
2-bit full adder to be implemented within a slice. In addition,
a dedicated AND (MULT_AND) gate (shown in Figure 16)
improves the efficiency of multiplier implementation.

Figure 23:  MUXF5 and MUXFX multiplexers
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07/16/02 2.0 • Updated compatible input standards listed in Table 6.

09/26/02 2.1
• Changed number of resources available to the XC2V40 device in Table 13.
• Clarified Power On Reset information under Configuration Sequence.

12/06/02 2.1.1 • Cosmetic edits.

05/07/03 2.1.2

• Added qualification note to Figure 13, page 11.
• Corrected sentence in section Input/Output Individual Options, page 4, to read “The 

optional weak-keeper circuit is connected to each user I/O pad.” 
• Corrected typographical errors in Table 3 for names of HSTL_[x]_DCI_18 standards.

06/19/03 2.2

• Removed Compatible Output Standards and Compatible Input Standards tables.
• Added new Table 5, Summary of Voltage Supply Requirements for All Input and 

Output Standards. This table replaces deleted I/O standards tables.
• Added section Rules for Combining I/O Standards in the Same Bank, page 6.

08/01/03 3.0 All Virtex-II devices and speed grades now Production. See Table 13, Module 3.

10/14/03 3.1 • Added section Local Clocking, page 29.
• Table 1, page 1: 

- Added SSTL18_I and SSTL18_II.
- Corrected names of 1.8V HSTL_I-IV standards to “HSTL_I-IV_18”.
- Corrected Input VREF for HSTL_III-IV_18 from 1.08V to 1.1V.
- Changed “N/A” to “N/R” (no requirement).

• Table 2, page 2: 
- Changed “N/A” to “N/R” (no requirement).

• Table 3, page 2: 
- Added SSTL18_I_DCI, SSTL18_II_DCI, LVDS_33_DCI, LVDSEXT_33_DCI, 

LVDS_25_DCI, and LVDSEXT_25_DCI.
- Corrected Input VREF for HSTL_III-IV_18 from 1.08V to 1.1V.

• Sections Slave-Serial Mode and Master-Serial Mode, page 36: Changed "rising" to 
"falling" edge with respect to DOUT.

• Added verbiage to section Bitstream Encryption, page 38: “For devices that support 
this feature, please contact your sales representative for specific ordering part 
number.”

03/29/04 3.2 • Table 2, page 2, and Table 5, page 7: Removed LVDS_33_DCI and 
LVDSEXT_33_DCI from tables.

• Table 26, page 37: Updated bitstream lengths.
• Section BUFGMUX, page 29: Corrected the definition of the "presently selected clock" 

to be I0 or I1. Corrected signal names in Figure 44 and associated text from CLK0 and 
CLK1 to I0 and I1.

• Recompiled for backward compatibility with Acrobat 4 and above. 

06/24/04 3.3 • Table 1, page 1: Added example to Footnote (1) regarding VCCO rules for GTL and 
GTLP.

• Added reference to Pb-free package types in Figure 7, page 6.

03/01/05 3.4 • Reassigned heading hierarchies for better agreement with content.
• Table 2: Corrected VOD output voltages.
• Table 26: Updated bitstream lengths.

11/05/07 3.5 • Updated copyright statement and legal disclaimer.
• Boundary-Scan (JTAG, IEEE 1532) Mode, page 37: Updated IEEE 1149.1 compliance 

statement.

Date Version Revision

http://www.xilinx.com
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Notes: 
1. 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.
2. Battery supply current (IBATT): 

Table  2:  Recommended Operating Conditions

Symbol Description Temperature Range and Grade Min Max Units

VCCINT Internal supply voltage relative to GND
TJ = 0 °C to +85°C Commercial 1.425 1.575 V

TJ = –40°C to +100°C Industrial 1.425 1.575 V

VCCAUX Auxiliary supply voltage relative to GND
TJ = 0 °C to +85°C Commercial 3.135 3.465 V

TJ = –40°C to +100°C Industrial 3.135 3.465 V

VCCO Supply voltage relative to GND
TJ = 0 °C to +85°C Commercial 1.2 3.6 V

TJ = –40°C to +100°C Industrial 1.2 3.6 V

VBATT
(1) Battery voltage relative to GND

TJ = 0 °C to +85°C Commercial 1.0 3.6 V

TJ = –40°C to +100°C Industrial 1.0 3.6 V

Notes: 
1. If battery is not used, connect VBATT to GND or VCCAUX.
2. Recommended maximum voltage droop for VCCAUX is 10 mV/ms.
3. The thresholds for Power On Reset are VCCINT > 1.2V, VCCAUX > 2.5V, and VCCO (Bank 4) > 1.5 V.
4. Limit the noise at the power supply to be within 200 mV peak-to-peak.
5. For power bypassing guidelines, see XAPP623 at www.xilinx.com.

Table  3:  DC Characteristics Over Recommended Operating Conditions

Symbol Description Device Min Max Units

VDRINT Data retention VCCINT voltage All 1.2 V

VDRI Data retention VCCAUX voltage All 2.5 V

IREF VREF current per pin All –10 +10 μA

IL Input leakage current All –10 +10 μA

CIN Input capacitance All 10 pF

IRPU Pad pull-up (when selected) @ VIN = 0 V, VCCO = 3.3 V (sample tested) All Note (1) 250 μA

IRPD Pad pull-down (when selected) @ VIN = 3.6 V (sample tested) All Note (1) 250 μA

IBATT Battery supply current All (Note 2) nA

Device 
Unpowered

Device 
Powered Units

25°C: < 50 < 10 nA

85°C: N/A < 10 nA

http://www.xilinx.com
http://www.xilinx.com
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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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I/O Standard Adjustment Measurement Methodology

Input Delay Measurements

Table 18 shows the test setup parameters used for measuring Input standard adjustments (see Table 15, page 11). 

Table  18:  Input Delay Measurement Methodology

Description
IOSTANDARD 

Attribute VL
(1,2) VH

(1,2)
VMEAS 
(1,4,5)

VREF 
(1,3,5)

LVTTL (Low-Voltage Transistor-Transistor Logic) LVTTL 0 3.0 1.4 –

LVCMOS (Low-Voltage CMOS), 3.3V LVCMOS33 0 3.3 1.65 –

LVCMOS, 2.5V LVCMOS25 0 2.5 1.25 –

LVCMOS, 1.8V LVCMOS18 0 1.8 0.9 –

LVCMOS, 1.5V LVCMOS15 0 1.5 0.75 –

PCI (Peripheral Component Interface), 33 MHz, 3.3V PCI33_3 Per PCI Specification –

PCI, 66 MHz, 3.3V PCI66_3 Per PCI Specification –

PCI-X, 133 MHz, 3.3V PCIX Per PCI-X Specification –

GTL (Gunning Transceiver Logic) GTL VREF – 0.2 VREF + 0.2 VREF 0.80

GTL Plus GTLP VREF – 0.2 VREF + 0.2 VREF 1.0

HSTL (High-Speed Transceiver Logic), Class I & II HSTL_I, HSTL_II VREF – 0.5 VREF + 0.5 VREF 0.75

HSTL, Class III & IV HSTL_III, HSTL_IV VREF – 0.5 VREF + 0.5 VREF 0.90

HSTL, Class I & II, 1.8V HSTL_I_18, HSTL_II_18 VREF – 0.5 VREF + 0.5 VREF 0.90

HSTL, Class III & IV, 1.8V HSTL_III_18, HSTL_IV_18 VREF – 0.5 VREF + 0.5 VREF 1.08

SSTL (Stub Terminated Transceiver Logic), Class I & II, 3.3V SSTL3_I, SSTL3_II VREF – 1.00 VREF + 1.00 VREF 1.5

SSTL, Class I & II, 2.5V SSTL2_I, SSTL2_II VREF – 0.75 VREF + 0.75 VREF 1.25

SSTL, Class I & II, 1.8V SSTL18_I, SSTL18_II VREF – 0.5 VREF + 0.5 VREF 0.90

AGP-2X/AGP (Accelerated Graphics Port) AGP
VREF – 

(0.2 xVCCO)
VREF + 

(0.2 xVCCO)
VREF

AGP 
Spec

LVDS (Low-Voltage Differential Signaling), 2.5V LVDS_25 1.2 – 0.125 1.2 + 0.125 1.2

LVDS, 3.3V LVDS_33 1.2 – 0.125 1.2 + 0.125 1.2

LVDSEXT (LVDS Extended Mode), 2.5V LVDSEXT_25 1.2 – 0.125 1.2 + 0.125 1.2

LVDSEXT, 3.3V LVDSEXT_33 1.2 – 0.125 1.2 + 0.125 1.2

ULVDS (Ultra LVDS), 2.5V ULVDS_25 0.6 – 0.125 0.6 + 0.125 0.6

LDT (HyperTransport), 2.5V LDT_25 0.6 – 0.125 0.6 + 0.125 0.6

LVPECL (Low-Voltage Positive Electron-Coupled Logic), 3.3V LVPECL_33 1.6 – 0.3 1.6 + 0.3 1.6

Notes: 
1. Input delay measurement methodology parameters for LVDCI and HSLVDCI are the same as for LVCMOS standards of the same voltage. Parameters 

for all other DCI standards are the same as for the corresponding non-DCI standards.
2. Input waveform switches between VLand VH.
3. Measurements are made at typical, minimum, and maximum VREF values. Reported delays reflect worst case of these measurements. VREF values 

listed are typical. See Virtex-II Platform FPGA User Guide for min/max specifications.
4. Input voltage level from which measurement starts. 
5. Note that this is an input voltage reference that bears no relation to the VREF / VMEAS parameters found in IBIS models and/or noted in Figure 1.

http://www.xilinx.com/bvdocs/userguides/ug002.pdf
http://www.xilinx.com
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Multiplier Switching Characteristics

Table  24:  Multiplier Switching Characteristics

 

Description Symbol

Speed Grade

Units-6 -5 -4 

Propagation Delay to Output Pin

Input to Pin 35 TMULT_P35 4.66 8.50 10.36 ns, Max

Input to Pin 34 TMULT_P34 4.57 8.33 10.15 ns, Max

Input to Pin 33 TMULT_P33 4.47 8.16 9.95 ns, Max

Input to Pin 32 TMULT_P32 4.37 7.99 9.74 ns, Max

Input to Pin 31 TMULT_P31 4.28 7.82 9.53 ns, Max

Input to Pin 30 TMULT_P30 4.18 7.65 9.33 ns, Max

Input to Pin 29 TMULT_P29 4.08 7.48 9.12 ns, Max

Input to Pin 28 TMULT_P28 3.99 7.31 8.91 ns, Max

Input to Pin 27 TMULT_P27 3.89 7.14 8.70 ns, Max

Input to Pin 26 TMULT_P26 3.79 6.97 8.50 ns, Max

Input to Pin 25 TMULT_P25 3.69 6.80 8.29 ns, Max

Input to Pin 24 TMULT_P24 3.60 6.63 8.08 ns, Max

Input to Pin 23 TMULT_P23 3.50 6.46 7.88 ns, Max

Input to Pin 22 TMULT_P22 3.40 6.29 7.67 ns, Max

Input to Pin 21 TMULT_P21 3.31 6.12 7.46 ns, Max

Input to Pin 20 TMULT_P20 3.21 5.95 7.26 ns, Max

Input to Pin 19 TMULT_P19 3.11 5.78 7.05 ns, Max

Input to Pin 18 TMULT_P18 3.02 5.61 6.84 ns, Max

Input to Pin 17 TMULT_P17 2.92 5.44 6.63 ns, Max

Input to Pin 16 TMULT_P16 2.82 5.27 6.43 ns, Max

Input to Pin 15 TMULT_P15 2.72 5.10 6.22 ns, Max

Input to Pin 14 TMULT_P14 2.63 4.93 6.01 ns, Max

Input to Pin 13 TMULT_P13 2.53 4.76 5.81 ns, Max

Input to Pin 12 TMULT_P12 2.43 4.59 5.60 ns, Max

Input to Pin 11 TMULT_P11 2.34 4.42 5.39 ns, Max

Input to Pin 10 TMULT_P10 2.24 4.25 5.19 ns, Max

Input to Pin 9 TMULT_P9 2.14 4.08 4.98 ns, Max

Input to Pin 8 TMULT_P8 2.05 3.91 4.77 ns, Max

Input to Pin 7 TMULT_P7 1.95 3.74 4.56 ns, Max

Input to Pin 6 TMULT_P6 1.85 3.57 4.36 ns, Max

Input to Pin 5 TMULT_P5 1.75 3.40 4.15 ns, Max

Input to Pin 4 TMULT_P4 1.66 3.23 3.94 ns, Max

Input to Pin 3 TMULT_P3 1.56 3.06 3.74 ns, Max

Input to Pin 2 TMULT_P2 1.46 2.89 3.53 ns, Max

Input to Pin 1 TMULT_P1 1.37 2.72 3.32 ns, Max

Input to Pin 0 TMULT_P0 1.27 2.55 3.12 ns, Max

http://www.xilinx.com
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Notice of Disclaimer
THE XILINX HARDWARE FPGA AND CPLD DEVICES REFERRED TO HEREIN (“PRODUCTS”) ARE SUBJECT TO THE TERMS AND
CONDITIONS OF THE XILINX LIMITED WARRANTY WHICH CAN BE VIEWED AT http://www.xilinx.com/warranty.htm. THIS LIMITED
WARRANTY DOES NOT EXTEND TO ANY USE OF PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE
SPECIFICATIONS STATED IN THE XILINX DATA SHEET. ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE
PERFORMANCE, SUCH AS LIFE-SUPPORT OR SAFETY DEVICES OR SYSTEMS, OR ANY OTHER APPLICATION THAT INVOKES
THE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR PROPERTY OR ENVIRONMENTAL DAMAGE  (“CRITICAL
APPLICATIONS”). USE OF PRODUCTS IN CRITICAL APPLICATIONS IS AT THE SOLE RISK OF CUSTOMER, SUBJECT TO
APPLICABLE LAWS AND REGULATIONS.

Virtex-II Data Sheet
The Virtex-II Data Sheet contains the following modules:

• Virtex-II Platform FPGAs: Introduction and Overview 
(Module 1)

• Virtex-II Platform FPGAs: Functional Description 
(Module 2)

• Virtex-II Platform FPGAs: DC and Switching 
Characteristics (Module 3)

• Virtex-II Platform FPGAs: Pinout Information 
(Module 4) 

03/01/05
(cont’d)

3.4
(cont’d)

• Table 15, Table 17, Table 18, and Table 19: Restructured these I/O-related tables to 
include descriptions, as well as the actual IOSTANDARD attributes (used in Xilinx 
ISE™ software) for all I/O standards.

• Table 15: Added data for the following I/O standards: SSTL18_I, SSTL18_II, 
SSTL18_I_DCI, SSTL18_II_DCI, HSTL_I_18, HSTL_II_18, HSTL_III_18, 
HSTL_IV_18, LVDSEXT_25, LVDSEXT_33, BLVDS_25, LVDS_25_DCI, 
LVDS_33_DCI, LVDSEXT_25_DCI, LVDSEXT_33_DCI, HSLVDCI_15, HSLVDCI_18, 
HSLVDCI_25, HSLVDCI_33. Rearranged I/O standards in a more logical order. 

• Table 16: Added parameter TRPW (Minimum Pulse Width, SR Input).
• Table 17: Added data for the following I/O standards: SSTL18_I, SSTL18_II, 

SSTL18_I_DCI, SSTL18_II_DCI, HSLVDCI_15, HSLVDCI_18, HSLVDCI_25, 
HSLVDCI_33. Changed “Csl” to “CREF” to agree with Figure 1 and Table 19. 
Rearranged I/O standards in a more logical order. 

• Table 18: Added data for the following I/O standards: SSTL18_I, SSTL18_II, 
HSTL_I_18, HSTL_II_18, HSTL_III_18, HSTL_IV_18. Added footnote defining 
equivalents for DCI standards.

• Table 19: Added Footnotes (2) and (3) to PCI/PCI-X capacitive load (CREF) values. 
Added HSLVDCI callouts to LVDCI parameter rows (same values).

• Table 28: Added parameter TBCCS, CLKA to CLKB Setup Time.
• Table 31: Added Footnote (1) indicating that FCC_SERIAL should not exceed 

FCC_STARTUP if no provision is made to adjust the speed of CCLK.
• Table 33: TTCKTDO corrected from a “Min” to a “Max” specification.

11/05/07 3.5 • Updated copyright notice and legal disclaimer.

Date Version Revision

http://www.xilinx.com/warranty.htm
http://www.xilinx.com
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NA  CCLK  M13

NA  PROG_B  B1

NA  DONE  N12

NA  M0  N2

NA  M1  M2

NA  M2  M3

NA  TCK  B12

NA  TDI  C1

NA  TDO  C11

NA TMS A13

NA  PWRDWN_B  M12

NA  HSWAP_EN  A1

NA  RSVD  A2

NA  RSVD  B2

NA VBATT A12

NA RSVD B11

NA  VCCAUX  C2

NA  VCCAUX  N1

NA  VCCAUX  N13

NA  VCCAUX  B13

NA  VCCINT  H2

NA  VCCINT  L7

NA  VCCINT  H13

NA  VCCINT  C7

NA  GND  E1

NA  GND  G2

NA  GND  J1

NA  GND  J4

NA  GND  M5

NA  GND  L9

NA  GND  J11

NA  GND  H10

NA  GND  F13

NA  GND  E12

NA  GND  B9

NA  GND  C5

Notes: 
1. See Table 4 for an explanation of the signals available on this pin.

Table  5:  CS144/CSG144 — XC2V40, XC2V80, and XC2V250

Bank Pin Description Pin Number No Connect in the XC2V40
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FG676/FGG676 Fine-Pitch BGA Package
As shown in Table 8, XC2V1500, XC2V2000, and XC2V3000 Virtex-II devices are available in the FG676/FGG676 fine-pitch
BGA package. Pins in the XC2V1500, XC2V2000, and XC2V3000 devices are the same, except for the pin differences in the
XC2V1500 and XC2V2000 devices shown in the No Connect columns. Following this table are the FG676/FGG676
Fine-Pitch BGA Package Specifications (1.00mm pitch).

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

Bank Pin Description Pin Number No Connect in XC2V1500 No Connect in XC2V2000

0  IO_L01N_0  D6

0  IO_L01P_0  C6

0  IO_L02N_0  B1

0  IO_L02P_0  A2

0  IO_L03N_0/VRP_0  D7

0  IO_L03P_0/VRN_0  C7

0  IO_L04N_0/VREF_0  B3

0  IO_L04P_0  A3

0  IO_L05N_0  G6

0  IO_L05P_0  G7

0  IO_L06N_0  E6

0  IO_L06P_0  E7

0  IO_L19N_0  B4

0  IO_L19P_0  A4

0  IO_L21N_0  B5

0  IO_L21P_0/VREF_0  A5

0  IO_L22N_0  B6

0  IO_L22P_0  A6

0  IO_L24N_0  A7

0  IO_L24P_0  A8

0  IO_L25N_0  E8 NC NC

0  IO_L25P_0  D8 NC NC

0  IO_L27N_0  G8 NC NC

0  IO_L27P_0/VREF_0  F8 NC NC

0  IO_L49N_0  C8

0  IO_L49P_0  B8

0  IO_L51N_0  D9

0  IO_L51P_0/VREF_0  E9

0  IO_L52N_0  F9

0  IO_L52P_0  G9

0  IO_L54N_0  B9

0  IO_L54P_0  A9

0  IO_L67N_0  C9
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6  IO_L52N_6  V3

6  IO_L54P_6  V2

6  IO_L54N_6  V1

6  IO_L67P_6  U8

6  IO_L67N_6  T8

6  IO_L69P_6  U6

6  IO_L69N_6/VREF_6  U7

6  IO_L70P_6  U4

6  IO_L70N_6  U3

6  IO_L72P_6  U2

6  IO_L72N_6  U1

6  IO_L73P_6  T9

6  IO_L73N_6  R9

6  IO_L75P_6  T5

6  IO_L75N_6/VREF_6  T6

6  IO_L76P_6  T4

6  IO_L76N_6  R4

6  IO_L78P_6  T2

6  IO_L78N_6  T1

6  IO_L91P_6  R7

6  IO_L91N_6  R8

6  IO_L93P_6  R5

6  IO_L93N_6/VREF_6  R6

6  IO_L94P_6  R3

6  IO_L94N_6  P3

6  IO_L96P_6  R2

6  IO_L96N_6  R1

7  IO_L96P_7  P5

7  IO_L96N_7  P6

7  IO_L94P_7  P7

7  IO_L94N_7  P8

7  IO_L93P_7/VREF_7  N1

7  IO_L93N_7  N2

7  IO_L91P_7  N3

7  IO_L91N_7  N4

Table  10:  BG728 BGA — XC2V3000

Bank Pin Description Pin Number
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1  VCCO_1  G16

1  VCCO_1  D21

1  VCCO_1  C16

2  VCCO_2  N18

2  VCCO_2  M25

2  VCCO_2  M21

2  VCCO_2  M18

2  VCCO_2  L19

2  VCCO_2  L18

2  VCCO_2  K19

2  VCCO_2  G24

3  VCCO_3  AA24

3  VCCO_3  V19

3  VCCO_3  U19

3  VCCO_3  U18

3  VCCO_3  T25

3  VCCO_3  T21

3  VCCO_3  T18

3  VCCO_3  R18

4  VCCO_4  AE16

4  VCCO_4  AD21

4  VCCO_4  AA16

4  VCCO_4  W18

4  VCCO_4  W17

4  VCCO_4  V17

4  VCCO_4  V16

4  VCCO_4  V15

5  VCCO_5  AE12

5  VCCO_5  AD7

5  VCCO_5  AA12

5  VCCO_5  W11

5  VCCO_5  W10

5  VCCO_5  V13

5  VCCO_5  V12

5  VCCO_5  V11

6  VCCO_6  AA4

Table  10:  BG728 BGA — XC2V3000

Bank Pin Description Pin Number
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7  IO_L52P_7  J29

7  IO_L52N_7  K29

7  IO_L51P_7/VREF_7  K27

7  IO_L51N_7  J27

7  IO_L50P_7  L24

7  IO_L50N_7  K24

7  IO_L49P_7  H27

7  IO_L49N_7  J28

7  IO_L48P_7  H26

7  IO_L48N_7  J26

7  IO_L47P_7  K25

7  IO_L47N_7  J25

7  IO_L46P_7  H28

7  IO_L46N_7  H29

7  IO_L45P_7/VREF_7  G28

7  IO_L45N_7  F28

7  IO_L44P_7  L23

7  IO_L44N_7  K23

7  IO_L43P_7  F30

7  IO_L43N_7  G30

7  IO_L24P_7  F26

7  IO_L24N_7  G27

7  IO_L23P_7  J24

7  IO_L23N_7  H24

7  IO_L22P_7  F29

7  IO_L22N_7  G29

7  IO_L21P_7/VREF_7  G26

7  IO_L21N_7  G25

7  IO_L20P_7  H25

7  IO_L20N_7  G24

7  IO_L19P_7  D30

7  IO_L19N_7  E30

7  IO_L06P_7  E27

7  IO_L06N_7  F27

7  IO_L05P_7  J23

7  IO_L05N_7  H22

7  IO_L04P_7  C29

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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1  IO_L93P_1  F17

1  IO_L92N_1  G16

1  IO_L92P_1  G17

1  IO_L91N_1  C16

1  IO_L91P_1/VREF_1  C15

1  IO_L84N_1  D14 NC

1  IO_L84P_1  D15 NC

1  IO_L83N_1  J17 NC

1  IO_L83P_1  K17 NC

1  IO_L82N_1  B17 NC

1  IO_L82P_1  A17 NC

1  IO_L81N_1/VREF_1  A15 NC

1  IO_L81P_1  B16 NC

1  IO_L80N_1  L17 NC

1  IO_L80P_1  L16 NC

1  IO_L79N_1  A13 NC

1  IO_L79P_1  A14 NC

1  IO_L78N_1  C13

1  IO_L78P_1  C14

1  IO_L77N_1  K16

1  IO_L77P_1  K15

1  IO_L76N_1  B13

1  IO_L76P_1  B14

1  IO_L75N_1/VREF_1  F15

1  IO_L75P_1  G15

1  IO_L74N_1  H15

1  IO_L74P_1  H14

1  IO_L73N_1  A11

1  IO_L73P_1  A12

1  IO_L72N_1  E13

1  IO_L72P_1  E14

1  IO_L71N_1  J15

1  IO_L71P_1  J14

1  IO_L70N_1  D12

1  IO_L70P_1  D13

1  IO_L69N_1/VREF_1  F14

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_L23P_3  AJ3

3  IO_L22N_3  AF7

3  IO_L22P_3  AG7

3  IO_L21N_3/VREF_3  AL1

3  IO_L21P_3  AK1

3  IO_L20N_3  AH2

3  IO_L20P_3  AJ2

3  IO_L19N_3  AJ4

3  IO_L19P_3  AK4

3  IO_L06N_3  AE10

3  IO_L06P_3  AD10

3  IO_L05N_3  AK2

3  IO_L05P_3  AL2

3  IO_L04N_3  AH6

3  IO_L04P_3  AJ5

3  IO_L03N_3/VREF_3  AE11

3  IO_L03P_3  AF11

3  IO_L02N_3/VRP_3  AK3

3  IO_L02P_3/VRN_3  AL3

3  IO_L01N_3  AF10

3  IO_L01P_3  AG9

4  IO_L01N_4/BUSY/DOUT(1)  AM4

4  IO_L01P_4/INIT_B  AL5

4  IO_L02N_4/D0/DIN(1)  AG10

4  IO_L02P_4/D1  AH11

4  IO_L03N_4/D2/ALT_VRP_4  AK7

4  IO_L03P_4/D3/ALT_VRN_4  AK8

4  IO_L04N_4/VREF_4  AL6

4  IO_L04P_4  AM6

4  IO_L05N_4/VRP_4  AK9

4  IO_L05P_4/VRN_4  AJ8

4  IO_L06N_4  AM8

4  IO_L06P_4  AM7

4  IO_L19N_4  AN3

4  IO_L19P_4  AM2

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

Bank Pin Description Pin Number No Connect in the XC2V3000
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5  IO_L50P_5  AG22

5  IO_L49N_5  AN29

5  IO_L49P_5  AN28

5  IO_L30N_5  AK24

5  IO_L30P_5  AK25

5  IO_L29N_5  AH23

5  IO_L29P_5  AH22

5  IO_L28N_5  AP31

5  IO_L28P_5  AP30

5  IO_L27N_5/VREF_5  AH24

5  IO_L27P_5  AH25

5  IO_L26N_5  AF22

5  IO_L26P_5  AF23

5  IO_L25N_5  AM27

5  IO_L25P_5  AM26

5  IO_L24N_5  AL27

5  IO_L24P_5  AL26

5  IO_L23N_5  AH26

5  IO_L23P_5  AJ25

5  IO_L22N_5  AN31

5  IO_L22P_5  AN30

5  IO_L21N_5/VREF_5  AK26

5  IO_L21P_5  AK27

5  IO_L20N_5  AG23

5  IO_L20P_5  AF24

5  IO_L19N_5  AM33

5  IO_L19P_5  AN32

5  IO_L06N_5  AJ27

5  IO_L06P_5  AJ26

5  IO_L05N_5/VRP_5  AE22

5  IO_L05P_5/VRN_5  AE23

5  IO_L04N_5  AM28

5  IO_L04P_5/VREF_5  AM29

5  IO_L03N_5/D4/ALT_VRP_5  AK28

5  IO_L03P_5/D5/ALT_VRN_5  AL29

5  IO_L02N_5/D6  AG24

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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4  IO_L68P_4  AL17

4  IO_L69N_4  AT16

4  IO_L69P_4/VREF_4  AT15

4  IO_L70N_4  AU14

4  IO_L70P_4  AU13

4  IO_L71N_4  AH18

4  IO_L71P_4  AH19

4  IO_L72N_4  AN17

4  IO_L72P_4  AN16

4  IO_L73N_4  AW15

4  IO_L73P_4  AW14

4  IO_L74N_4  AJ18

4  IO_L74P_4  AJ19

4  IO_L75N_4  AP17

4  IO_L75P_4/VREF_4  AP16

4  IO_L76N_4  AV15

4  IO_L76P_4  AU15

4  IO_L77N_4  AK18

4  IO_L77P_4  AK19

4  IO_L78N_4  AR18

4  IO_L78P_4  AR17

4  IO_L79N_4  AU17

4  IO_L79P_4  AU16

4  IO_L80N_4  AL18

4  IO_L80P_4  AL19

4  IO_L81N_4  AN19

4  IO_L81P_4/VREF_4  AN18

4  IO_L82N_4  AV17

4  IO_L82P_4  AV16

4  IO_L83N_4  AM18

4  IO_L83P_4  AM19

4  IO_L84N_4  AP19

4  IO_L84P_4  AP18

4  IO_L85N_4  AW17 NC NC

4  IO_L85P_4  AW16 NC NC

4  IO_L91N_4/VREF_4  AV19

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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NA  VCCINT  R19

NA  VCCINT  R18

NA  VCCINT  R17

NA  VCCINT  R16

NA  VCCINT  R15

NA  VCCINT  P26

NA  VCCINT  P20

NA  VCCINT  P14

NA  VCCINT  N27

NA  VCCINT  N20

NA  VCCINT  N13

NA  GND  AW38

NA  GND  AW37

NA  GND  AW20

NA  GND  AW3

NA  GND  AW2

NA  GND  AV39

NA  GND  AV38

NA  GND  AV37

NA  GND  AV29

NA  GND  AV11

NA  GND  AV3

NA  GND  AV2

NA  GND  AV1

NA  GND  AU39

NA  GND  AU38

NA  GND  AU37

NA  GND  AU3

NA  GND  AU2

NA  GND  AU1

NA  GND  AT36

NA  GND  AT23

NA  GND  AT20

NA  GND  AT17

NA  GND  AT4

NA  GND  AR35

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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2  VCCO_2  N12

2  VCCO_2  P3

2  VCCO_2  P8

2  VCCO_2  P11

2  VCCO_2  P12

2  VCCO_2  R11

2  VCCO_2  R12

3  VCCO_3  U11

3  VCCO_3  U12

3  VCCO_3  V3

3  VCCO_3  V8

3  VCCO_3  V11

3  VCCO_3  V12

3  VCCO_3  W11

3  VCCO_3  W12

3  VCCO_3  Y11

3  VCCO_3  AB6

3  VCCO_3  AE3

4  VCCO_4  Y13

4  VCCO_4  Y14

4  VCCO_4  Y15

4  VCCO_4  AA12

4  VCCO_4  AA13

4  VCCO_4  AA14

4  VCCO_4  AA15

4  VCCO_4  AD14

4  VCCO_4  AF10

4  VCCO_4  AJ7

4  VCCO_4  AJ14

5  VCCO_5  Y17

5  VCCO_5  Y18

5  VCCO_5  Y19

5  VCCO_5  AA17

5  VCCO_5  AA18

5  VCCO_5  AA19

5  VCCO_5  AA20

5  VCCO_5  AD18

5  VCCO_5  AF22

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

Bank Pin Description Pin Number No Connect in XC2V2000
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