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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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Important Note

Typical values for quiescent supply current are specified at nominal voltage, 85°C junction temperatures (Tj). Xilinx 
recommends analyzing static power consumption at Tj = 85°C because the majority of designs operate near the high end of 
the commercial temperature range. Quiescent supply current is specified by speed grade for Virtex-6 devices. Use the 
XPower™ Estimator (XPE) spreadsheet tool (download at http://www.xilinx.com/power) to calculate static power 
consumption for conditions other than those specified in Table 4.

Table  4: Typical Quiescent Supply Current

Symbol Description Device
Speed and Temperature Grade

Units
-3 (C) -2 (C, E, & I) -1 (C & I) -1 (I & M)(2) -1L (C) -1L (I)(1)

ICCINTQ Quiescent VCCINT 
supply current

XC6VLX75T 927 927 927 N/A 656 741 mA

XC6VLX130T 1563 1563 1563 N/A 1102 1245 mA

XC6VLX195T 2059 2059 2059 N/A 1441 1628 mA

XC6VLX240T 2478 2478 2478 N/A 1733 1957 mA

XC6VLX365T 3001 3001 3001 N/A 2092 2363 mA

XC6VLX550T(3) N/A 4515 4515 N/A 3147 3555 mA

XC6VLX760(3) N/A 5094 5094 N/A 3471 3921 mA

XC6VSX315T 3476 3476 3476 N/A 2409 2721 mA

XC6VSX475T(3) N/A 5227 5227 N/A 3622 4091 mA

XC6VHX250T 2906 2906 2906 N/A N/A N/A mA

XC6VHX255T 2746 2746 2746 N/A N/A N/A mA

XC6VHX380T(4) 4160 4160 4160 N/A N/A N/A mA

XC6VHX565T(5) N/A 5207 5207 N/A N/A N/A mA

XQ6VLX130T N/A 1563 N/A 1563 N/A 1245 mA

XQ6VLX240T N/A 2478 N/A 2478 N/A 1957 mA

XQ6VLX550T(7) N/A N/A N/A 4515 N/A 3555 mA

XQ6VSX315T N/A 3476 N/A 3476 N/A 2721 mA

XQ6VSX475T(7) N/A N/A N/A 5227 N/A 4091 mA

http://www.xilinx.com/power
http://www.xilinx.com
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SelectIO™ DC Input and Output Levels

Values for VIL and VIH are recommended input voltages. Values for IOL and IOH are guaranteed over the recommended 
operating conditions at the VOL and VOH test points. Only selected standards are tested. These are chosen to ensure that 
all standards meet their specifications. The selected standards are tested at a minimum VCCO with the respective VOL and 
VOH voltage levels shown. Other standards are sample tested.

Table  6: Power Supply Ramp Time

Symbol Description Ramp Time Units

VCCINT Internal supply voltage relative to GND 0.20 to 50.0 ms

VCCO Output drivers supply voltage relative to GND 0.20 to 50.0 ms

VCCAUX Auxiliary supply voltage relative to GND 0.20 to 50.0 ms

Table  7: SelectIO DC Input and Output Levels

I/O Standard
VIL VIH VOL VOH IOL IOH

V, Min V, Max V, Min V, Max V, Max V, Min mA mA

LVCMOS25, 
LVDCI25

–0.3 0.7 1.7 VCCO + 0.3 0.4 VCCO – 0.4 Note(3) Note(3)

LVCMOS18, 
LVDCI18

–0.3 35% VCCO 65% VCCO VCCO + 0.3 0.45 VCCO – 0.45 Note(4) Note(4)

LVCMOS15, 
LVDCI15

–0.3 35% VCCO 65% VCCO VCCO + 0.3 25% VCCO 75% VCCO Note(4) Note(4)

LVCMOS12 –0.3 35% VCCO 65% VCCO VCCO + 0.3 25% VCCO 75% VCCO Note(5) Note(5)

HSTL I_12 –0.3 VREF – 0.1 VREF + 0.1 VCCO + 0.3 25% VCCO 75% VCCO 6.3 6.3

HSTL I(2) –0.3 VREF – 0.1 VREF + 0.1 VCCO + 0.3 0.4 VCCO – 0.4 8 –8

HSTL II(2) –0.3 VREF – 0.1 VREF + 0.1 VCCO + 0.3 0.4 VCCO – 0.4 16 –16

HSTL III(2) –0.3 VREF – 0.1 VREF + 0.1 VCCO + 0.3 0.4 VCCO – 0.4 24 –8

DIFF HSTL I(2) –0.3 50% VCCO – 0.1 50% VCCO + 0.1 VCCO + 0.3 – – – –

DIFF HSTL II(2) –0.3 50% VCCO – 0.1 50% VCCO + 0.1 VCCO + 0.3 – – – –

SSTL2 I –0.3 VREF – 0.15 VREF + 0.15 VCCO + 0.3 VTT – 0.61 VTT + 0.61 8.1 –8.1

SSTL2 II –0.3 VREF – 0.15 VREF + 0.15 VCCO + 0.3 VTT – 0.81 VTT + 0.81 16.2 –16.2

DIFF SSTL2 I –0.3 50% 
VCCO – 0.15

50% 
VCCO + 0.15

VCCO + 0.3 – – – –

DIFF SSTL2 II –0.3 50% 
VCCO – 0.15

50% 
VCCO + 0.15

VCCO + 0.3 – – – –

SSTL18 I –0.3 VREF – 0.125 VREF + 0.125 VCCO + 0.3 VTT – 0.47 VTT + 0.47 6.7 –6.7

SSTL18 II –0.3 VREF – 0.125 VREF + 0.125 VCCO + 0.3 VTT – 0.60 VTT + 0.60 13.4 –13.4

DIFF SSTL18 I –0.3 50% 
VCCO – 0.125

50% 
VCCO + 0.125

VCCO + 0.3 – – – –

DIFF SSTL18 II –0.3 50% 
VCCO – 0.125

50% 
VCCO + 0.125

VCCO + 0.3 – – – –

SSTL15 –0.3 VREF – 0.1 VREF + 0.1 VCCO + 0.3 VTT – 0.175 VTT + 0.175 14.3 14.3

Notes: 
1. Tested according to relevant specifications.
2. Applies to both 1.5V and 1.8V HSTL.
3. Using drive strengths of 2, 4, 6, 8, 12, 16, or 24 mA.
4. Using drive strengths of 2, 4, 6, 8, 12, or 16 mA.
5. Supported drive strengths of 2, 4, 6, or 8 mA.
6. For detailed interface specific DC voltage levels, see UG361:Virtex-6 FPGA SelectIO Resources User Guide.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug361.pdf
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HT DC Specifications (HT_25)

LVDS DC Specifications (LVDS_25)

Extended LVDS DC Specifications (LVDSEXT_25)

Table  8: HT DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units

VCCO Supply Voltage 2.38 2.5 2.63 V

VOD Differential Output Voltage for XC devices RT = 100  across Q and Q signals 480 600 885 mV

Differential Output Voltage for XQ devices 480 600 930 mV

 VOD Change in VOD Magnitude –15 – 15 mV

VOCM Output Common Mode Voltage RT = 100  across Q and Q signals 440 600 760 mV

 VOCM Change in VOCM Magnitude –15 – 15 mV

VID Input Differential Voltage 200 600 1000 mV

 VID Change in VID Magnitude –15 – 15 mV

VICM Input Common Mode Voltage 440 600 780 mV

 VICM Change in VICM Magnitude –15 – 15 mV

Table  9: LVDS DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units

VCCO Supply Voltage 2.38 2.5 2.63 V

VOH Output High Voltage for Q and Q RT = 100  across Q and Q signals – – 1.675 V

VOL Output Low Voltage for Q and Q RT = 100  across Q and Q signals 0.825 – – V

VODIFF Differential Output Voltage (Q – Q),
Q = High (Q – Q), Q = High

RT = 100  across Q and Q signals 247 350 600 mV

VOCM Output Common-Mode Voltage for XC devices RT = 100  across Q and Q signals 1.075 1.250 1.425 V

Output Common-Mode Voltage for XQ devices 1.000 1.250 1.425 V

VIDIFF Differential Input Voltage (Q – Q),
Q = High (Q – Q), Q = High

100 350 600 mV

VICM Input Common-Mode Voltage 0.3 1.2 2.2 V

Table  10: Extended LVDS DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units

VCCO Supply Voltage 2.38 2.5 2.63 V

VOH Output High Voltage for Q and Q RT = 100  across Q and Q signals – – 1.785 V

VOL Output Low Voltage for Q and Q RT = 100  across Q and Q signals 0.715 – – V

VODIFF Differential Output Voltage (Q – Q),
Q = High (Q – Q), Q = High
for XC devices

RT = 100  across Q and Q signals 350 – 840 mV

Differential Output Voltage (Q – Q),
Q = High (Q – Q), Q = High
for XQ devices

350 – 850 mV

VOCM Output Common-Mode Voltage for XC devices RT = 100  across Q and Q signals 1.075 1.250 1.425 V

Output Common-Mode Voltage for XQ devices 1.000 1.250 1.425 V

VIDIFF Differential Input Voltage (Q – Q),
Q = High (Q – Q), Q = High

Common-mode input 
voltage = 1.25V

100 – 1000 mV

VICM Input Common-Mode Voltage Differential input voltage = ±350 mV 0.3 1.2 2.2 V

http://www.xilinx.com
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LVPECL DC Specifications (LVPECL_25)

These values are valid when driving a 100 differential load only, i.e., a 100 resistor between the two receiver pins. The 
VOH levels are 200 mV below standard LVPECL levels and are compatible with devices tolerant of lower common-mode 
ranges. Table 11 summarizes the DC output specifications of LVPECL. For more information on using LVPECL, see UG361: 
Virtex-6 FPGA SelectIO Resources User Guide.
 

eFUSE Read Endurance

Table 12 lists the maximum number of read cycle operations expected. For more information, see UG360:Virtex-6 FPGA 
Configuration User Guide.

Table  11: LVPECL DC Specifications

Symbol DC Parameter Min Typ Max Units

VOH Output High Voltage VCC – 1.025 1.545 VCC – 0.88 V

VOL Output Low Voltage VCC – 1.81 0.795 VCC – 1.62 V

VICM Input Common-Mode Voltage 0.6 – 2.2 V

VIDIFF Differential Input Voltage(1)(2) 0.100 – 1.5 V

Notes: 
1. Recommended input maximum voltage not to exceed VCCAUX + 0.2V.
2. Recommended input minimum voltage not to go below –0.5V.

Table  12: eFUSE Read Endurance

Symbol Description
Speed Grade

Units
-3 -2 -1 -1L

DNA_CYCLES Number of DNA_PORT READ operations or JTAG ISC_DNA read 
command operations. Unaffected by SHIFT operations. 30,000,000 Read 

Cycles

AES_CYCLES Number of JTAG FUSE_KEY or FUSE_CNTL read command 
operations. Unaffected by SHIFT operations.

30,000,000 Read 
Cycles

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug361.pdf
http://www.xilinx.com/support/documentation/user_guides/ug360.pdf
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GTH Transceiver Specifications

GTH Transceiver DC Characteristics
 

 

Table  25: Absolute Maximum Ratings for GTH Transceivers(1)

Symbol Description Min Max Units

MGTHAVCC Analog supply voltage for the GTH transmitter, receiver, and common analog 
circuits

–0.5 1.125 V

MGTHAVCCRX Analog supply voltage for the GTH receiver circuits and common analog circuits –0.5 1.125 V

MGTHAVTT Analog supply voltage for the GTH transmitter termination circuits –0.5 1.32 V

MGTHAVCCPLL Analog supply voltage for the GTH receiver and PLL circuits –0.5 1.935 V

VIN Receiver (RXP/RXN) and Transmitter (TXP/TXN) absolute input voltage –0.5 1.125 V

VMGTREFCLK Reference clock absolute input voltage –0.5 1.935 V

Notes: 
1. Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are stress ratings only, 

and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions is not implied. 
Exposure to Absolute Maximum Ratings conditions for extended periods of time might affect device reliability.

Table  26: Recommended Operating Conditions for GTH Transceivers (1)(2)

Symbol Description Min Typ Max Units

MGTHAVCC Analog supply voltage for the GTH transmitter, receiver, and common analog 
circuits

1.075 1.1 1.125 V

MGTHAVCCRX Analog supply voltage for the GTH receiver circuits and common analog 
circuits

1.075 1.1 1.125 V

MGTHAVTT Analog supply voltage for the GTH transmitter termination circuits 1.140 1.2 1.26 V

MGTHAVCCPLL Analog supply voltage for the GTH receiver and PLL circuit 1.710 1.8 1.89 V

Notes: 
1. Each voltage listed requires the filter circuit described in UG371:Virtex-6 FPGA GTH Transceivers User Guide.
2. Voltages are specified for the temperature range of Tj = –40°C to +100°C.

Table  27: GTH Transceiver Power Supply Sequencing (1)(2)(3)

Symbol Description Min Max Units

THAVCC2HAVCCRX
Maximum time between powering MGTHAVCC to when MGTHAVCCRX 
must be powered. 0 5 ms

THAVCCRX2HAVCCPLL
Minimum time between powering MGTHAVCCRX to when 
MGTHAVCCPLL can be powered. 10 – µs

THAVCCRX2HAVTT
Minimum time between powering MGTHAVCCRX to when MGTHAVTT 
can be powered. 10 – µs

Notes: 
1. MGTHAVCCRX must be powered simultaneously or within THAVCC2HAVCCRX of MGTHAVCC, but it must not precede MGTHAVCC.
2. MGTHAVCC and MGTHAVCCRX must be powered before MGTHAVCCPLL and MGTHAVTT. This minimum time is defined by 

THAVCCRX2HAVCCPLL and THAVCCRX2HAVTT.
3. At any time, the condition of MGTHAVCC being present and MGTHAVCCRX not being present should not occur for more than the maximum 

THAVCC2HAVCCRX.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug371.pdf
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GTH Transceiver DC Input and Output Levels

Table 30 summarizes the DC output specifications of the GTH transceivers in Virtex-6 FPGAs. Consult UG371:Virtex-6 
FPGA GTH Transceivers User Guide for further details.

Table 31 summarizes the DC specifications of the clock input of the GTH transceiver. Consult UG371:Virtex-6 FPGA GTH 
Transceivers User Guide for further details.

Table  30: GTH Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units

DVPPIN Differential peak-to-peak input voltage External AC coupled 175 – 1200 mV

DVPPOUT
Differential peak-to-peak output 
voltage(1)

Transmitter output swing is set to 
maximum setting

800 – 1200 mV

RIN Differential input resistance 80 100 120 

ROUT Differential output resistance 80 100 120 

TOSKEW Transmitter output pair (TXP and TXN) intra-pair skew – 2 – ps

CEXT Recommended external AC coupling capacitor(2) – 100 – nF

Notes: 
1. The output swing and preemphasis levels are programmable using the attributes discussed in UG371:Virtex-6 FPGA GTH Transceivers User 

Guide and can result in values lower than reported in this table.
2. Other values can be used as appropriate to conform to specific protocols and standards.

Table  31: GTH Transceiver Clock DC Input Level Specification

Symbol DC Parameter Conditions Min Typ Max Units

VIDIFF Differential peak-to-peak input voltage
 600 MHz 500 – 1600 mV

> 600 MHz 600 – 1600 mV

RIN Differential input resistance 80 100 120 

CEXT Required external AC coupling capacitor – 100 – nF

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug371.pdf
http://www.xilinx.com/support/documentation/user_guides/ug371.pdf
http://www.xilinx.com/support/documentation/user_guides/ug371.pdf
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Table  35: GTH Transceiver User Clock Switching Characteristics (1)

Symbol Description Conditions
Speed Grade

Units
-3 -2 -1

FTXOUT TXUSERCLKOUT maximum frequency 350 350 323 MHz

FRXOUT RXUSERCLKOUT maximum frequency 350 350 323 MHz

FTXIN TXUSERCLKIN maximum frequency

16-bit data path 350 350 323 MHz

20-bit data path 280 280 258 MHz

32-bit data path 350 350 323 MHz

40-bit data path 280 280 258 MHz

64-bit data path 175 175 162 MHz

80-bit data path 140 140 129 MHz

64B/66B-bit data path 170 170 157 MHz

FRXIN RXUSERCLKIN maximum frequency

16-bit data path 350 350 323 MHz

20-bit data path 280 280 258 MHz

32-bit data path 350 350 323 MHz

40-bit data path 280 280 258 MHz

64-bit data path 175 175 162 MHz

80-bit data path 140 140 129 MHz

64B/66B-bit data path 170 170 157 MHz

Notes: 
1. Clocking must be implemented as described in UG371:Virtex-6 FPGA GTH Transceivers User Guide.

Table  36: GTH Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units

TRTX TX Rise time 20%–80% – 50(3) – ps

TFTX TX Fall time 80%–20% – 50(3) – ps

TLLSKEW TX lane-to-lane skew within one GTH Quad – – 300 ps

Transmitter Output Jitter(1)(2)

TJ11.18 Total Jitter 11.181 Gb/s – – 0.280 UI

DJ11.18 Deterministic Jitter – – 0.170 UI

TJ10.3125 Total Jitter 10.3125 Gb/s – – 0.280 UI

DJ10.3125 Deterministic Jitter – – 0.170 UI

TJ9.953 Total Jitter 9.953 Gb/s – – 0.280 UI

DJ9.953 Deterministic Jitter – – 0.170 UI

TJ2.667 Total Jitter 2.667 Gb/s – – 0.110 UI

DJ2.667 Deterministic Jitter – – 0.060 UI

TJ2.488 Total Jitter 2.488 Gb/s – – 0.110 UI

DJ2.488 Deterministic Jitter – – 0.060 UI

Notes: 
1. These values are NOT intended for protocol specific compliance determinations.
2. All jitter values are based on a bit-error ratio of 1e-12.
3. Rise and fall times are specified at the transmitter package balls.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug371.pdf
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Ethernet MAC Switching Characteristics
Consult UG368:Virtex-6 FPGA Embedded Tri-mode Ethernet MAC User Guide for further information.

Table  37: GTH Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units

RXRL Run length (CID) 8000 – – UI

RXPPMTOL Data/REFCLK PPM offset tolerance –200 – 200 ppm

SJ Jitter Tolerance(1)(2)(3)(4)

JT_SJ11.18 Sinusoidal Jitter 11.18 Gb/s 0.3 – – UI

JT_SJ10.32 Sinusoidal Jitter 10.32 Gb/s 0.3 – – UI

JT_SJ9.95 Sinusoidal Jitter 9.95 Gb/s 0.3 – – UI

JT_SJ2.667 Sinusoidal Jitter 2.667 Gb/s 0.5 – – UI

JT_SJ2.48 Sinusoidal Jitter 2.48 Gb/s 0.5 – – UI

Notes: 
1. These values are NOT intended for protocol specific compliance determinations.
2. All jitter values are based on a bit error ratio of 1e–12.
3. The frequency of the injected sinusoidal jitter is 80 MHz.
4. High-frequency jitter tolerance including 6 db of channel loss at a high frequency of the data rate divided by two.

Table  38: Maximum Ethernet MAC Performance

Symbol Description Conditions
Speed Grade

Units
-3 -2 -1 -1L

FTEMACCLIENT Client interface maximum 
frequency

10 Mb/s – 8-bit width 2.5(1) 2.5(1) 2.5(1) 2.5(1) MHz

100 Mb/s – 8-bit width 25(2) 25(2) 25(2) 25(2) MHz

1000 Mb/s – 8-bit width 125 125 125 125 MHz

1000 Mb/s – 16-bit width 62.5 62.5 62.5 62.5 MHz

2000 Mb/s – 16-bit width 125 125 125 N/A MHz

2500 Mb/s – 16-bit width 156.25 156.25 156.25 N/A MHz

FTEMACPHY Physical interface maximum 
frequency

10 Mb/s – 4-bit width 2.5 2.5 2.5 2.5 MHz

100 Mb/s – 4-bit width 25 25 25 25 MHz

1000 Mb/s – 8-bit width 125 125 125 125 MHz

2000 Mb/s – 8-bit width 250 250 250 N/A MHz

2500 Mb/s – 8-bit width 312.5 312.5 312.5 N/A MHz

Notes: 
1. When not using clock enable, the FMAX is lowered to 1.25 MHz.
2. When not using clock enable, the FMAX is lowered to 12.5 MHz.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug368.pdf
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Integrated Interface Block for PCI Express Designs Switching Characteristics
More information and documentation on solutions for PCI Express designs can be found at: 
http://www.xilinx.com/technology/protocols/pciexpress.htm

System Monitor Analog-to-Digital Converter Specification

Table  39: Maximum Performance for PCI Express Designs

Symbol Description
Speed Grade

Units
-3 -2 -1 -1L

FPIPECLK Pipe clock maximum frequency 250 250 250 250 MHz

FUSERCLK User clock maximum frequency 500 500 250 250 MHz

FDRPCLK DRP clock maximum frequency 250 250 250 250 MHz

Table  40: Analog-to-Digital Specifications

Parameter Symbol Comments/Conditions Min Typ Max Units

AVDD = 2.5V ± 5%, VREFP = 1.25V, VREFN = 0V, ADCCLK = 5.2 MHz, Tj = –55°C to 125°C M-Grade, Typical values at Tj=+35°C

DC Accuracy: All external input channels. Both unipolar and bipolar modes.

Resolution 10 – – Bits

Integral Nonlinearity INL – – ±1 LSBs

Differential Nonlinearity DNL No missing codes (TMIN to TMAX)
Guaranteed Monotonic

– – ±0.9 LSBs

Unipolar Offset Error (1) Uncalibrated – ±2 ±30 LSBs

Bipolar Offset Error (1) Uncalibrated measured in bipolar mode – ±2 ±30 LSBs

Gain Error Uncalibrated - External Reference – ±0.2 ±2 %

Uncalibrated - Internal Reference – ±2 – %

Bipolar Gain Error (1) Uncalibrated - External Reference – ±0.2 ±2 %

Uncalibrated - Internal Reference – ±2 – %

Total Unadjusted Error
(Uncalibrated)

TUE Deviation from ideal transfer function.
External 1.25V reference

– ±10 – LSBs

Deviation from ideal transfer function.
Internal reference

– ±20 – LSBs

Total Unadjusted Error
(Calibrated)

TUE Deviation from ideal transfer function.
External 1.25V reference

– ±1 ±2 LSBs

Calibrated Gain Temperature 
Coefficient

Variation of FS code with temperature – ±0.01 – LSB/°C

DC Common-Mode Reject CMRRDC VN = VCM = 0.5V ± 0.5V, 
VP – VN = 100mV

– 70 – dB

Conversion Rate(2)

Conversion Time - Continuous tCONV Number of CLK cycles 26 – 32

Conversion Time - Event tCONV Number of CLK cycles – – 21

T/H Acquisition Time tACQ Number of CLK cycles 4 – –

DRP Clock Frequency DCLK DRP clock frequency 8 – 80 MHz

ADC Clock Frequency ADCCLK Derived from DCLK 1 – 5.2 MHz

CLK Duty cycle 40 – 60 %
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LVDCI_DV2_25 0.51 0.57 0.66 0.70 1.71 1.83 2.01 2.00 1.71 1.83 2.01 2.00 ns

LVDCI_DV2_18 0.55 0.61 0.71 0.73 1.69 1.81 2.00 1.98 1.69 1.81 2.00 1.98 ns

LVDCI_DV2_15 0.64 0.73 0.85 0.85 1.68 1.77 1.91 1.98 1.68 1.77 1.91 1.98 ns

LVPECL_25 0.85 0.94 1.09 1.08 1.38 1.49 1.65 1.64 1.38 1.49 1.65 1.64 ns

HSTL_I_12 0.81 0.91 1.06 1.06 1.48 1.60 1.78 1.74 1.48 1.60 1.78 1.74 ns

HSTL_I_DCI 0.81 0.91 1.06 1.06 1.40 1.50 1.66 1.64 1.40 1.50 1.66 1.64 ns

HSTL_II_DCI 0.81 0.91 1.06 1.06 1.37 1.49 1.68 1.66 1.37 1.49 1.68 1.66 ns

HSTL_II_T_DCI 0.81 0.91 1.06 1.06 1.40 1.50 1.66 1.64 1.40 1.50 1.66 1.64 ns

HSTL_III_DCI 0.81 0.91 1.06 1.06 1.34 1.45 1.62 1.61 1.34 1.45 1.62 1.61 ns

HSTL_I_DCI_18 0.81 0.91 1.06 1.06 1.42 1.53 1.68 1.66 1.42 1.53 1.68 1.66 ns

HSTL_II_DCI_18 0.81 0.91 1.06 1.06 1.36 1.46 1.62 1.59 1.36 1.46 1.62 1.59 ns

HSTL_II _T_DCI_18 0.81 0.91 1.06 1.06 1.42 1.53 1.68 1.66 1.42 1.53 1.68 1.66 ns

HSTL_III_DCI_18 0.81 0.91 1.06 1.06 1.43 1.54 1.69 1.67 1.43 1.54 1.69 1.67 ns

DIFF_HSTL_I_18 0.85 0.94 1.09 1.08 1.47 1.58 1.75 1.72 1.47 1.58 1.75 1.72 ns

DIFF_HSTL_I_DCI_18 0.85 0.94 1.09 1.08 1.42 1.53 1.68 1.66 1.42 1.53 1.68 1.66 ns

DIFF_HSTL_I 0.85 0.94 1.09 1.08 1.45 1.56 1.73 1.71 1.45 1.56 1.73 1.71 ns

DIFF_HSTL_I_DCI 0.85 0.94 1.09 1.08 1.40 1.50 1.66 1.64 1.40 1.50 1.66 1.64 ns

DIFF_HSTL_II_18 0.85 0.94 1.09 1.08 1.50 1.62 1.81 1.78 1.50 1.62 1.81 1.78 ns

DIFF_HSTL_II_DCI_18 0.85 0.94 1.09 1.08 1.36 1.46 1.62 1.59 1.36 1.46 1.62 1.59 ns

DIFF_HSTL_II _T_DCI_18 0.85 0.94 1.09 1.08 1.42 1.53 1.68 1.66 1.42 1.53 1.68 1.66 ns

DIFF_HSTL_II 0.85 0.94 1.09 1.08 1.44 1.56 1.74 1.72 1.44 1.56 1.74 1.72 ns

DIFF_HSTL_II_DCI 0.85 0.94 1.09 1.08 1.37 1.49 1.68 1.66 1.37 1.49 1.68 1.66 ns

SSTL2_I_DCI 0.81 0.91 1.06 1.06 1.42 1.53 1.70 1.68 1.42 1.53 1.70 1.68 ns

SSTL2_II_DCI 0.81 0.91 1.06 1.06 1.39 1.50 1.67 1.69 1.39 1.50 1.67 1.69 ns

SSTL2_II_T_DCI 0.81 0.91 1.06 1.06 1.42 1.53 1.70 1.68 1.42 1.53 1.70 1.68 ns

SSTL18_I 0.81 0.91 1.06 1.06 1.47 1.58 1.75 1.73 1.47 1.58 1.75 1.73 ns

SSTL18_II 0.81 0.91 1.06 1.06 1.39 1.50 1.67 1.66 1.39 1.50 1.67 1.66 ns

SSTL18_I_DCI 0.81 0.91 1.06 1.06 1.40 1.51 1.67 1.65 1.40 1.51 1.67 1.65 ns

SSTL18_II_DCI 0.81 0.91 1.06 1.06 1.36 1.47 1.63 1.62 1.36 1.47 1.63 1.62 ns

SSTL18_II_T_DCI 0.81 0.91 1.06 1.06 1.40 1.51 1.67 1.65 1.40 1.51 1.67 1.65 ns

SSTL15_T_DCI 0.81 0.91 1.06 1.06 1.41 1.52 1.68 1.66 1.41 1.52 1.68 1.66 ns

SSTL15_DCI 0.81 0.91 1.06 1.06 1.41 1.52 1.68 1.66 1.41 1.52 1.68 1.66 ns

DIFF_SSTL2_I 0.85 0.94 1.09 1.08 1.49 1.60 1.77 1.74 1.49 1.60 1.77 1.74 ns

DIFF_SSTL2_I_DCI 0.85 0.94 1.09 1.08 1.42 1.53 1.70 1.68 1.42 1.53 1.70 1.68 ns

DIFF_SSTL2_II 0.85 0.94 1.09 1.08 1.42 1.54 1.72 1.71 1.42 1.54 1.72 1.71 ns

DIFF_SSTL2_II_DCI 0.85 0.94 1.09 1.08 1.39 1.50 1.67 1.69 1.39 1.50 1.67 1.69 ns

DIFF_SSTL2_II_T_DCI 0.85 0.94 1.09 1.08 1.42 1.53 1.70 1.68 1.42 1.53 1.70 1.68 ns

Table  44: IOB Switching Characteristics for the Commercial (XC) Virtex-6 Devices (Cont’d)

I/O Standard

TIOPI TIOOP TIOTP

UnitsSpeed Grade Speed Grade Speed Grade

-3 -2 -1 -1L -3 -2 -1 -1L -3 -2 -1 -1L
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LVDCI_DV2_18 0.61 0.72 0.73 1.81 2.36 1.98 1.81 2.36 1.98 ns

LVDCI_DV2_15 0.73 0.85 0.85 1.77 2.30 1.98 1.77 2.30 1.98 ns

LVPECL_25 0.94 1.09 1.08 1.49 2.68 1.64 1.49 2.68 1.64 ns

HSTL_I_12 0.91 1.06 1.06 1.60 2.48 1.74 1.60 2.48 1.74 ns

HSTL_I_DCI 0.91 1.06 1.06 1.50 2.43 1.64 1.50 2.43 1.64 ns

HSTL_II_DCI 0.91 1.06 1.06 1.49 2.39 1.66 1.49 2.39 1.66 ns

HSTL_II_T_DCI 0.91 1.06 1.06 1.50 2.43 1.64 1.50 2.43 1.64 ns

HSTL_III_DCI 0.91 1.06 1.06 1.45 2.48 1.61 1.45 2.48 1.61 ns

HSTL_I_DCI_18 0.91 1.06 1.06 1.53 2.44 1.66 1.53 2.44 1.66 ns

HSTL_II_DCI_18 0.91 1.06 1.06 1.46 2.41 1.59 1.46 2.41 1.59 ns

HSTL_II _T_DCI_18 0.91 1.06 1.06 1.53 2.43 1.66 1.53 2.43 1.66 ns

HSTL_III_DCI_18 0.91 1.06 1.06 1.54 2.50 1.67 1.54 2.50 1.67 ns

DIFF_HSTL_I_18 0.94 1.09 1.08 1.58 2.30 1.72 1.58 2.30 1.72 ns

DIFF_HSTL_I_DCI_18 0.94 1.09 1.08 1.53 2.21 1.66 1.53 2.21 1.66 ns

DIFF_HSTL_I 0.94 1.09 1.08 1.56 2.28 1.71 1.56 2.28 1.71 ns

DIFF_HSTL_I_DCI 0.94 1.09 1.08 1.50 2.28 1.64 1.50 2.28 1.64 ns

DIFF_HSTL_II_18 0.94 1.09 1.08 1.62 2.33 1.78 1.62 2.33 1.78 ns

DIFF_HSTL_II_DCI_18 0.94 1.09 1.08 1.46 2.18 1.59 1.46 2.18 1.59 ns

DIFF_HSTL_II _T_DCI_18 0.94 1.09 1.08 1.53 2.22 1.66 1.53 2.22 1.66 ns

DIFF_HSTL_II 0.94 1.09 1.08 1.56 2.29 1.72 1.56 2.29 1.72 ns

DIFF_HSTL_II_DCI 0.94 1.09 1.08 1.49 2.26 1.66 1.49 2.26 1.66 ns

SSTL2_I_DCI 0.91 1.06 1.06 1.53 2.51 1.68 1.53 2.51 1.68 ns

SSTL2_II_DCI 0.91 1.06 1.06 1.50 2.50 1.69 1.50 2.50 1.69 ns

SSTL2_II_T_DCI 0.91 1.06 1.06 1.53 2.52 1.68 1.53 2.52 1.68 ns

SSTL18_I 0.91 1.06 1.06 1.58 2.48 1.73 1.58 2.48 1.73 ns

SSTL18_II 0.91 1.06 1.06 1.50 2.46 1.66 1.50 2.46 1.66 ns

SSTL18_I_DCI 0.91 1.06 1.06 1.51 2.49 1.65 1.51 2.49 1.65 ns

SSTL18_II_DCI 0.91 1.06 1.06 1.47 2.41 1.62 1.47 2.41 1.62 ns

SSTL18_II_T_DCI 0.91 1.06 1.06 1.51 2.49 1.65 1.51 2.49 1.65 ns

SSTL15_T_DCI 0.91 1.06 1.06 1.52 2.48 1.66 1.52 2.48 1.66 ns

SSTL15_DCI 0.91 1.06 1.06 1.52 2.48 1.66 1.52 2.48 1.66 ns

DIFF_SSTL2_I 0.94 1.09 1.08 1.60 2.34 1.74 1.60 2.34 1.74 ns

DIFF_SSTL2_I_DCI 0.94 1.09 1.08 1.53 2.25 1.68 1.53 2.25 1.68 ns

DIFF_SSTL2_II 0.94 1.09 1.08 1.54 2.29 1.71 1.54 2.29 1.71 ns

DIFF_SSTL2_II_DCI 0.94 1.09 1.08 1.50 2.23 1.69 1.50 2.23 1.69 ns

DIFF_SSTL2_II_T_DCI 0.94 1.09 1.08 1.53 2.26 1.68 1.53 2.26 1.68 ns

DIFF_SSTL18_I 0.94 1.09 1.08 1.58 2.22 1.73 1.58 2.22 1.73 ns

DIFF_SSTL18_I_DCI 0.94 1.09 1.08 1.51 2.30 1.65 1.51 2.30 1.65 ns

Table  45: IOB Switching Characteristics for the Defense-grade (XQ) Virtex-6 Devices (Cont’d)

I/O Standard

TIOPI TIOOP TIOTP

UnitsSpeed Grade Speed Grade Speed Grade

-2 -1 -1L -2 -1 -1L -2 -1 -1L
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Input Serializer/Deserializer Switching Characteristics
 

Table  51: ISERDES Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -2 -1 (XC) -1 (XQ) -1L

Setup/Hold for Control Lines

TISCCK_BITSLIP/ TISCKC_BITSLIP BITSLIP pin Setup/Hold with respect to 
CLKDIV

0.07/
0.15

0.08/
0.16

0.09/
0.17

0.09/
0.17

0.14/
0.17

ns

TISCCK_CE / TISCKC_CE
(2) CE pin Setup/Hold with respect to CLK 

(for CE1)
0.20/
0.03

0.25/
0.04

0.27/
0.04

0.27/
0.04

0.31/
0.05

ns

TISCCK_CE2 / TISCKC_CE2
(2) CE pin Setup/Hold with respect to CLKDIV 

(for CE2)
0.01/
0.27

0.01
0.29

0.01/
0.31

0.01/
0.31

–0.05/
0.35

ns

Setup/Hold for Data Lines

TISDCK_D /TISCKD_D D pin Setup/Hold with respect to CLK 0.07/
0.08

0.08/
0.09

0.09/
0.11

0.09/
0.11

0.11/
0.19

ns

TISDCK_DDLY /TISCKD_DDLY DDLY pin Setup/Hold with respect to CLK 
(using IODELAY)(1)

0.10/
0.05

0.12/
0.06

0.14/
0.07

0.14/
0.07

0.16/
0.15

ns

TISDCK_D_DDR /TISCKD_D_DDR D pin Setup/Hold with respect to CLK at 
DDR mode

0.07/
0.08

0.08/
0.09

0.09/
0.11

0.09/
0.11

0.11/
0.19

ns

TISDCK_DDLY_DDR 
TISCKD_DDLY_DDR

D pin Setup/Hold with respect to CLK at 
DDR mode (using IODELAY)(1)

0.10/
0.05

0.12/
0.06

0.14/
0.07

0.14/
0.07

0.16/
0.15

ns

Sequential Delays

TISCKO_Q CLKDIV to out at Q pin 0.57 0.66 0.75 0.80 0.88 ns

Propagation Delays

TISDO_DO D input to DO output pin 0.19 0.22 0.25 0.25 0.28 ns

Notes: 
1. Recorded at 0 tap value.
2. TISCCK_CE2 and TISCKC_CE2 are reported as TISCCK_CE/TISCKC_CE in TRACE report.
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Output Serializer/Deserializer Switching Characteristics

Table  52: OSERDES Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -2 -1 (XC) -1 (XQ) -1L

Setup/Hold 

TOSDCK_D/TOSCKD_D D input Setup/Hold with respect to CLKDIV 0.23/
–0.10

0.28/
–0.10

0.31/
–0.10

0.35/
–0.10

0.36/
–0.15

ns

TOSDCK_T/TOSCKD_T
(1) T input Setup/Hold with respect to CLK 0.44/

–0.10
0.51/
–0.09

0.56/
–0.08

0.60/
–0.08

0.68/
–0.15

ns

TOSDCK_T2/TOSCKD_T2
(1) T input Setup/Hold with respect to CLKDIV 0.25/

–0.10
0.27/
–0.09

0.31/
–0.08

0.31/
–0.08

0.47/
–0.15

ns

TOSCCK_OCE/TOSCKC_OCE OCE input Setup/Hold with respect to CLK 0.17/
–0.03

0.20/
–0.03

0.22/
–0.03

0.27/
–0.03

0.27/
–0.04

ns

TOSCCK_S SR (Reset) input Setup with respect to 
CLKDIV

0.07 0.07 0.07 0.07 0.08 ns

TOSCCK_TCE/TOSCKC_TCE TCE input Setup/Hold with respect to CLK 0.15/
–0.04

0.19/
–0.04

0.21/
–0.04

0.27/
–0.04

0.29/
–0.05

ns

Sequential Delays

TOSCKO_OQ Clock to out from CLK to OQ 0.63 0.71 0.82 0.82 0.93 ns

TOSCKO_TQ Clock to out from CLK to TQ 0.63 0.71 0.82 0.82 0.93 ns

Combinatorial

TOSDO_TTQ T input to TQ Out 0.76 0.84 0.97 0.97 1.11 ns

Notes: 
1. TOSDCK_T2 and TOSCKD_T2 are reported as TOSDCK_T/TOSCKD_T in TRACE report.
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Input/Output Delay Switching Characteristics

CLB Switching Characteristics

Table  53: Input/Output Delay Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -2 -1 -1L

IDELAYCTRL

TDLYCCO_RDY Reset to Ready for IDELAYCTRL 3.00 3.00 3.00 3.25 µs

FIDELAYCTRL_REF REFCLK frequency = 200.0(1) 200 200 200 200 MHz

REFCLK frequency = 300.0(1) 300 300 – – MHz

IDELAYCTRL_REF_PRECISION REFCLK precision ±10 ±10 ±10 ±10 MHz

TIDELAYCTRL_RPW Minimum Reset pulse width 50.00 50.00 50.00 52.50 ns

IODELAY

TIDELAYRESOLUTION IODELAY Chain Delay Resolution 1/(32 x 2 x FREF) ps

TIDELAYPAT_JIT

Pattern dependent period jitter in delay 
chain for clock pattern.(2)

0 0 0 0 ps
per tap

Pattern dependent period jitter in delay 
chain for random data pattern 
(PRBS 23).(3)

±5 ±5 ±5 ±5 ps
per tap

Pattern dependent period jitter in delay 
chain for random data pattern 
(PRBS 23).(4)

±9 ±9 ±9 ±9 ps
per tap

TIODELAY_CLK_MAX Maximum frequency of CLK input to 
IODELAY

500.00 420.00 300.00 300.00 MHz

TIODCCK_CE / TIODCKC_CE CE pin Setup/Hold with respect to CK 0.45/
–0.09

0.53/
–0.09

0.65/
–0.09

0.84/
–0.14

ns

TIODCK_INC/ TIODCKC_INC INC pin Setup/Hold with respect to CK 0.23/
–0.02

0.27/
–0.01

0.31/
0.00

0.27/
–0.04

ns

TIODCCK_RST/ TIODCKC_RST RST pin Setup/Hold with respect to CK 0.57/
–0.08

0.62/
–0.08

0.69/
–0.08

0.74/
–0.13

ns

TIODDO_T TSCONTROL delay to MUXE/MUXF 
switching and through IODELAY

Note 5 Note 5 Note 5 Note 5 ps

TIODDO_IDATAIN Propagation delay through IODELAY Note 5 Note 5 Note 5 Note 5 ps

TIODDO_ODATAIN Propagation delay through IODELAY Note 5 Note 5 Note 5 Note 5 ps

Notes: 
1. Average Tap Delay at 200 MHz = 78 ps, at 300 MHz = 52 ps.
2. When HIGH_PERFORMANCE mode is set to TRUE or FALSE.
3. When HIGH_PERFORMANCE mode is set to TRUE
4. When HIGH_PERFORMANCE mode is set to FALSE.
5. Delay depends on IODELAY tap setting. See TRACE report for actual values.

Table  54: CLB Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -2 -1 -1L

Combinatorial Delays

TILO An – Dn LUT address to A 0.06 0.07 0.07 0.09 ns, Max

An – Dn LUT address to AMUX/CMUX 0.18 0.20 0.22 0.25 ns, Max

An – Dn LUT address to BMUX_A 0.28 0.31 0.36 0.40 ns, Max
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TITO An – Dn inputs to A – D Q outputs 0.59 0.67 0.79 0.85 ns, Max

TAXA AX inputs to AMUX output 0.31 0.35 0.42 0.44 ns, Max

TAXB AX inputs to BMUX output 0.35 0.39 0.47 0.50 ns, Max

TAXC AX inputs to CMUX output 0.39 0.44 0.52 0.56 ns, Max

TAXD AX inputs to DMUX output 0.42 0.47 0.55 0.60 ns, Max

TBXB BX inputs to BMUX output 0.30 0.34 0.39 0.44 ns, Max

TBXD BX inputs to DMUX output 0.38 0.43 0.50 0.55 ns, Max

TCXC CX inputs to CMUX output 0.26 0.29 0.34 0.37 ns, Max

TCXD CX inputs to DMUX output 0.30 0.34 0.40 0.44 ns, Max

TDXD DX inputs to DMUX output 0.30 0.33 0.38 0.43 ns, Max

TOPCYA An input to COUT output 0.32 0.36 0.41 0.47 ns, Max

TOPCYB Bn input to COUT output 0.32 0.36 0.41 0.47 ns, Max

TOPCYC Cn input to COUT output 0.27 0.30 0.34 0.40 ns, Max

TOPCYD Dn input to COUT output 0.25 0.28 0.32 0.37 ns, Max

TAXCY AX input to COUT output 0.25 0.28 0.33 0.36 ns, Max

TBXCY BX input to COUT output 0.22 0.24 0.28 0.31 ns, Max

TCXCY CX input to COUT output 0.15 0.17 0.20 0.22 ns, Max

TDXCY DX input to COUT output 0.14 0.16 0.19 0.21 ns, Max

TBYP CIN input to COUT output 0.06 0.07 0.08 0.09 ns, Max

TCINA CIN input to AMUX output 0.21 0.24 0.28 0.30 ns, Max

TCINB CIN input to BMUX output 0.23 0.25 0.29 0.31 ns, Max

TCINC CIN input to CMUX output 0.23 0.26 0.30 0.33 ns, Max

TCIND CIN input to DMUX output 0.25 0.29 0.33 0.36 ns, Max

Sequential Delays

TCKO Clock to AQ – DQ outputs 0.29 0.33 0.39 0.44 ns, Max

TSHCKO Clock to AMUX – DMUX outputs 0.36 0.40 0.47 0.53 ns, Max

Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK

TDICK/TCKDI A – D input to CLK on A – D Flip Flops 0.30/0.17 0.36/0.18 0.43/0.20 0.44/0.25 ns, Min

TCECK_CLB/
TCKCE_CLB

CE input to CLK on A – D Flip Flops 0.20/0.00 0.25/0.00 0.32/0.00 0.32/0.01 ns, Min

TSRCK/TCKSR SR input to CLK on A – D Flip Flops 0.39/–0.07 0.44/–0.07 0.52/–0.07 0.58/–0.08 ns, Min

TCINCK/TCKCIN CIN input to CLK on A – D Flip Flops 0.16/0.12 0.19/0.14 0.24/0.16 0.23/0.22 ns, Min

Set/Reset

TSRMIN SR input minimum pulse width 0.90 0.90 0.97 0.80 ns, Min

TRQ Delay from SR input to AQ – DQ flip-flops 0.52 0.58 0.68 0.77 ns, Max

TCEO Delay from CE input to AQ – DQ flip-flops 0.41 0.48 0.59 0.61 ns, Max

FTOG Toggle frequency (for export control) 1412.00 1286.40 1098.00 1098.00 MHz

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.
2. These items are of interest for Carry Chain applications.

Table  54: CLB Switching Characteristics (Cont’d)

Symbol Description
Speed Grade

Units
-3 -2 -1 -1L
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TDSPDCK_RSTP_PREG/ TDSPCKD_RSTP_PREG RSTP input to P register CLK 0.26/
0.04

0.30/
0.04

0.35/
0.05

0.35/
0.05

0.43/
0.06

ns

Combinatorial Delays from Input Pins to Output Pins

TDSPDO_{A, B}_{P, CARRYOUT}_MULT {A, B} input to {P, CARRYOUT} 
output using multiplier

3.76 4.29 5.08 5.08 5.87 ns

TDSPDO_D_{P, CARRYOUT}_MULT D input to {P, CARRYOUT} 
output using multiplier

3.57 4.07 4.82 4.82 5.57 ns

TDSPDO_{A, B}_{P, CARRYOUT} {A, B} input to {P, CARRYOUT} 
output not using multiplier

1.55 1.76 2.07 2.07 2.41 ns

TDSPDO_{C, CARRYIN}_{P, CARRYOUT} {C, CARRYIN} input to {P, 
CARRYOUT} output

1.38 1.56 1.83 1.83 2.13 ns

Combinatorial Delays from Input Pins to Cascading Output Pins

TDSPDO_{A; B}_{ACOUT; BCOUT} {A, B} input to {ACOUT, BCOUT} 
output

0.49 0.56 0.65 0.65 0.73 ns

TDSPDO_{A, B}_{PCOUT, CARRYCASCOUT, 
MULTSIGNOUT}_MULT

{A, B} input to {PCOUT, 
CARRYCASCOUT, 
MULTSIGNOUT} output using 
multiplier

3.87 4.42 5.24 5.24 6.09 ns

TDSPDO_D_{PCOUT, CARRYCASCOUT, 
MULTSIGNOUT}_MULT

D input to {PCOUT, 
CARRYCASCOUT, 
MULTSIGNOUT} output using 
multiplier

3.66 4.17 4.94 4.94 5.76 ns

TDSPDO_{A, B}_{PCOUT, CARRYCASCOUT, MULTSIGNOUT} {A, B} input to {PCOUT, 
CARRYCASCOUT, 
MULTSIGNOUT} output not 
using multiplier

1.64 1.86 2.19 2.19 2.60 ns

TDSPDO__{C, CARRYIN}_{PCOUT, 
CARRYCASCOUT,MULTSIGNOUT}

{C, CARRYIN} input to {PCOUT, 
CARRYCASCOUT, 
MULTSIGNOUT} output

1.46 1.66 1.95 1.95 2.32 ns

Combinatorial Delays from Cascading Input Pins to All Output Pins

TDSPDO_{ACIN, BCIN}_{P, CARRYOUT}_MULT {ACIN, BCIN} input to {P, 
CARRYOUT} output using 
multiplier

3.67 4.19 4.97 4.97 5.75 ns

TDSPDO_{ACIN, BCIN}_{P, CARRYOUT {ACIN, BCIN} input to {P, 
CARRYOUT} output not using 
multiplier

1.43 1.63 1.92 1.92 2.25 ns

TDSPDO_{ACIN; BCIN}_{ACOUT; BCOUT} {ACIN, BCIN} input to {ACOUT, 
BCOUT} output

0.36 0.42 0.49 0.49 0.56 ns

TDSPDO_{ACIN, BCIN}_{PCOUT, CARRYCASCOUT, 
MULTSIGNOUT}_MULT

{ACIN, BCIN} input to {PCOUT, 
CARRYCASCOUT, 
MULTSIGNOUT} output using 
multiplier

3.76 4.29 5.10 5.10 5.94 ns

TDSPDO_{ACIN, BCIN}_{PCOUT, CARRYCASCOUT, 
MULTSIGNOUT}

{ACIN, BCIN} input to {PCOUT, 
CARRYCASCOUT, 
MULTSIGNOUT} output not 
using multiplier

1.52 1.73 2.05 2.05 2.44 ns

TDSPDO_{PCIN, CARRYCASCIN, MULTSIGNIN}_
{P, CARRYOUT}

{PCIN, CARRYCASCIN, 
MULTSIGNIN} input to {P, 
CARRYOUT} output

1.19 1.35 1.60 1.60 1.87 ns

Table  58: DSP48E1 Switching Characteristics (Cont’d)

Symbol Description
Speed Grade

Units
-3 -2 -1 

(XC)
-1 

(XQ) -1L
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Virtex-6 Device Pin-to-Pin Output Parameter Guidelines

All devices are 100% functionally tested. The representative values for typical pin locations and normal clock loading are 
listed in Table 65. Values are expressed in nanoseconds unless otherwise noted.

Table  65: Global Clock Input to Output Delay Without MMCM

Symbol Description Device
Speed Grade

Units
-3 -2 -1 -1L

LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, without MMCM.

TICKOF Global Clock input and OUTFF without 
MMCM

XC6VLX75T 4.91 5.32 5.88 6.02 ns

XC6VLX130T 4.89 5.33 6.00 6.13 ns

XC6VLX195T 5.02 5.46 6.13 6.27 ns

XC6VLX240T 5.02 5.46 6.13 6.27 ns

XC6VLX365T 5.30 5.75 6.43 6.37 ns

XC6VLX550T N/A 6.02 6.72 6.60 ns

XC6VLX760 N/A 6.26 6.97 6.87 ns

XC6VSX315T 5.40 5.85 6.54 6.49 ns

XC6VSX475T N/A 6.01 6.71 6.61 ns

XC6VHX250T 5.18 5.63 6.30 N/A ns

XC6VHX255T 5.20 5.66 6.34 N/A ns

XC6VHX380T 5.38 5.84 6.53 N/A ns

XC6VHX565T N/A 6.03 6.71 N/A ns

XQ6VLX130T N/A 5.33 6.00 6.13 ns

XQ6VLX240T N/A 5.46 6.13 6.27 ns

XQ6VLX550T N/A N/A 6.72 6.60 ns

XQ6VSX315T N/A 5.85 6.54 6.49 ns

XQ6VSX475T N/A N/A 6.71 6.61 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.

http://www.xilinx.com


Virtex-6 FPGA Data Sheet: DC and Switching Characteristics

DS152 (v3.4) January 12, 2012 www.xilinx.com
Product Specification 55

Table  66: Global Clock Input to Output Delay With MMCM

Symbol Description Device
Speed Grade

Units
-3 -2 -1 -1L

LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with MMCM.

TICKOFMMCMGC Global Clock Input and OUTFF with 
MMCM

XC6VLX75T 2.34 2.50 2.77 2.85 ns

XC6VLX130T 2.35 2.51 2.78 2.87 ns

XC6VLX195T 2.36 2.52 2.79 2.88 ns

XC6VLX240T 2.36 2.52 2.79 2.88 ns

XC6VLX365T 2.37 2.53 2.79 2.89 ns

XC6VLX550T N/A 2.55 2.82 2.93 ns

XC6VLX760 N/A 2.54 2.82 2.92 ns

XC6VSX315T 2.35 2.51 2.79 2.87 ns

XC6VSX475T N/A 2.43 2.70 2.79 ns

XC6VHX250T 2.36 2.53 2.80 N/A ns

XC6VHX255T 2.46 2.63 2.91 N/A ns

XC6VHX380T 2.39 2.59 2.83 N/A ns

XC6VHX565T N/A 2.54 2.81 N/A ns

XQ6VLX130T N/A 2.51 2.78 2.87 ns

XQ6VLX240T N/A 2.52 2.79 2.88 ns

XQ6VLX550T N/A N/A 2.82 2.93 ns

XQ6VSX315T N/A 2.51 2.79 2.87 ns

XQ6VSX475T N/A N/A 2.70 2.79 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. MMCM output jitter is already included in the timing calculation.
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Table  70: Clock-Capable Clock Input Setup and Hold With MMCM

Symbol Description Device
Speed Grade

Units
-3 -2 -1 -1L

Input Setup and Hold Time Relative to Clock-capable Clock Input Signal for LVCMOS25 Standard.(1)

TPSMMCMCC/ 
TPHMMCMCC

No Delay Clock-capable Clock Input and 
IFF(2) with MMCM

XC6VLX75T 1.56/
–0.25

1.69/
–0.25

1.86/
–0.25

1.91/
–0.15

ns

XC6VLX130T 1.64/
–0.25

1.78/
–0.25

1.95/
–0.25

2.00/
–0.14

ns

XC6VLX195T 1.65/
–0.24

1.79/
–0.24

1.96/
–0.24

2.01/
–0.15

ns

XC6VLX240T 1.65/
–0.24

1.79/
–0.24

1.96/
–0.24

2.01/
–0.15

ns

XC6VLX365T 1.66/
–0.25

1.79/
–0.25

1.97/
–0.25

2.02/
–0.15

ns

XC6VLX550T N/A 1.97/
–0.24

2.16/
–0.24

2.19/
–0.14

ns

XC6VLX760 N/A 2.39/
–0.20

2.63/
–0.20

2.21/
–0.10

ns

XC6VSX315T 1.67/
–0.25

1.80/
–0.25

1.98/
–0.25

2.03/
–0.16

ns

XC6VSX475T N/A 1.98/
–0.29

2.17/
–0.29

2.21/
–0.20

ns

XC6VHX250T 1.63/
–0.24

1.76/
–0.24

1.94/
–0.24

N/A ns

XC6VHX255T 1.63/
–0.19

1.76/
–0.19

1.99/
–0.19

N/A ns

XC6VHX380T 1.80/
–0.23

1.94/
–0.23

2.13/
–0.23

N/A ns

XC6VHX565T N/A 1.94/
–0.08

2.13/
–0.08

N/A ns

XQ6VLX130T N/A 1.78/
–0.25

1.95/
–0.25

2.00/
–0.14

ns

XQ6VLX240T N/A 1.79/
–0.24

1.96/
–0.24

2.01/
–0.15

ns

XQ6VLX550T N/A N/A 2.16/
–0.24

2.19/
–0.14

ns

XQ6VSX315T N/A 1.80/
–0.25

1.98/
–0.25

2.03/
–0.16

ns

XQ6VSX475T N/A N/A 2.17/
–0.29

2.21/
–0.20

ns

Notes: 
1. Setup and Hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the 

Global Clock input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the Global 
Clock input signal using the fastest process, lowest temperature, and highest voltage.

2. IFF = Input Flip-Flop or Latch 
3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Clock Switching Characteristics

The parameters in this section provide the necessary values for calculating timing budgets for Virtex-6 FPGA clock 
transmitter and receiver data-valid windows.

Table  71: Duty Cycle Distortion and Clock-Tree Skew

Symbol Description Device
Speed Grade

Units
-3 -2 -1 -1L

TDCD_CLK Global Clock Tree Duty Cycle Distortion(1) All 0.12 0.12 0.12 0.12 ns

TCKSKEW Global Clock Tree Skew(2) XC6VLX75T 0.15 0.16 0.18 0.17 ns

XC6VLX130T 0.25 0.26 0.29 0.28 ns

XC6VLX195T 0.26 0.27 0.31 0.30 ns

XC6VLX240T 0.26 0.27 0.31 0.30 ns

XC6VLX365T 0.28 0.29 0.31 0.31 ns

XC6VLX550T N/A 0.50 0.54 0.54 ns

XC6VLX760 N/A 0.51 0.56 0.56 ns

XC6VSX315T 0.27 0.28 0.32 0.30 ns

XC6VSX475T N/A 0.39 0.44 0.42 ns

XC6VHX250T 0.25 0.26 0.29 N/A ns

XC6VHX255T 0.35 0.37 0.41 N/A ns

XC6VHX380T 0.45 0.47 0.52 N/A ns

XC6VHX565T N/A 0.46 0.51 N/A ns

XQ6VLX130T N/A 0.26 0.29 0.28 ns

XQ6VLX240T N/A 0.27 0.31 0.30 ns

XQ6VLX550T N/A N/A 0.54 0.54 ns

XQ6VSX315T N/A 0.28 0.32 0.30 ns

XQ6VSX475T N/A N/A 0.44 0.42 ns

TDCD_BUFIO I/O clock tree duty cycle distortion All 0.08 0.08 0.08 0.08 ns

TBUFIOSKEW I/O clock tree skew across one clock region All 0.03 0.03 0.03 0.02 ns

TBUFIOSKEW2 I/O clock tree skew across three clock regions All 0.10 0.12 0.23 0.12 ns

TDCD_BUFR Regional clock tree duty cycle distortion All 0.15 0.15 0.15 0.15 ns

Notes: 
1. These parameters represent the worst-case duty cycle distortion observable at the pins of the device using LVDS output buffers. For cases 

where other I/O standards are used, IBIS can be used to calculate any additional duty cycle distortion that might be caused by asymmetrical 
rise/fall times. 

2. The TCKSKEW value represents the worst-case clock-tree skew observable between sequential I/O elements. Significantly less clock-tree 
skew exists for I/O registers that are close to each other and fed by the same or adjacent clock-tree branches. Use the Xilinx FPGA_Editor 
and Timing Analyzer tools to evaluate clock skew specific to your application.
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