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& XILINX. Virtex-6 FPGA Data Sheet: DC and Switching Characteristics

Important Note

Typical values for quiescent supply current are specified at nominal voltage, 85°C junction temperatures (T;). Xilinx
recommends analyzing static power consumption at T; = 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

Speed and Temperature Grade
Symbol Description Device Units
-3(C) |-2(C,E,&Il)|-1(C&Il)|-1(1&M)P | 1L (C) | -1L ()

lccintq | Quiescent Vogint XCBVLX75T 927 927 927 N/A 656 7M1 mA
supply current XCBVLX130T 1563 1563 1563 N/A 1102 1245 | mA
XCBVLX195T 2059 2059 2059 N/A 1441 1628 mA

XCBVLX240T 2478 2478 2478 N/A 1733 1957 mA

XC6VLX365T 3001 3001 3001 N/A 2092 2363 mA

XCBVLX550T®) N/A 4515 4515 N/A 3147 3555 mA

XCBVLX760(3) N/A 5094 5094 N/A 3471 3921 mA

XCBVSX315T 3476 3476 3476 N/A 2409 2721 mA

XC6VSX475TA) N/A 5227 5227 N/A 3622 4091 mA

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

XCBVHX255T 2746 2746 2746 N/A N/A N/A mA

XCBVHX380T4) 4160 4160 4160 N/A N/A N/A mA

XCBVHX565T®) N/A 5207 5207 N/A N/A N/A mA

XQBVLX130T N/A 1563 N/A 1563 N/A 1245 mA

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

XQBVLX550T(?) N/A N/A N/A 4515 N/A 3555 mA

XQBVSX315T N/A 3476 N/A 3476 N/A 2721 mA

XQBVSX475T(7) N/A N/A N/A 5227 N/A 4091 mA
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Table 6: Power Supply Ramp Time

Symbol Description Ramp Time Units
VceINT Internal supply voltage relative to GND 0.20 to 50.0 ms
Veeco Output drivers supply voltage relative to GND 0.20 to 50.0 ms
Veeaux Auxiliary supply voltage relative to GND 0.20 to 50.0 ms

SelectlO™ DC Input and Output Levels

Values for V|_and V| are recommended input voltages. Values for Ig, and loy are guaranteed over the recommended
operating conditions at the Vg, and Vg 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 V¢ with the respective Vg and

Von Voltage levels shown. Other standards are sample tested.

Table 7: SelectlO DC Input and Output Levels

Vv Vv V \'/ | |
VO Standard : I —— oL oH oL oH
V, Min V, Max V, Min V, Max V, Max V, Min mA mA
LVCMOS25, -0.3 0.7 17 Veeo + 0.3 0.4 Voco—0.4 | Note(3) | Note(3)
LvDCI25
LVCMOS18, -0.3 35% VCCO 65% VCCO VCCO +0.3 0.45 VCCO -0.45 Note(4) | Note(4)
LvDCI18
LVCMOS15, 0.3 35% VCCO 65% VCCO VCCO +0.3 25% VCCO 75% VCCO Note(4) | Note(4)
LvVDCI15
LVCMOS12 -0.3 35% VCCO 65% VCCO VCCO +0.3 25% VCCO 75% VCCO NOtE(S) Note(5)
HSTL I_12 -0.3 Vger — 0.1 VRer + 0.1 Veeo+0.3 | 25% Voo | 75% Veco 6.3 6.3
HSTL 12 -0.3 VRer — 0.1 VRgr + 0.1 Veeo + 0.3 0.4 Veco — 0.4 8 -8
HSTL 1) 0.3 VReg — 0.1 Vger + 0.1 Voo + 0.3 0.4 Voo — 0.4 16 -16
HSTL 11112) -0.3 Vgeg — 0.1 Vgee + 0.1 Veeo + 0.3 0.4 Veco - 0.4 24 -8
DIFF HSTL 1@ -0.3 | 50% Voo — 0.1 | 50% Vg + 0.1 | Vggo + 0.3 - - - -
DIFF HSTL 112 -0.3 | 50% Vggo—0.1|50% Vggo +0.1| Vggo + 0.3 - - - -
SSTL2 | -0.3 VREF -0.15 VREF +0.15 VCCO +0.3 VTT —0.61 V'|—|' + 0.61 8.1 -8.1
SSTL2 I -0.3 Vger - 0.15 VRer+0.15 | Voeo+0.3 | Vir—0.81 | Vir+0.81 162 | -16.2
DIFF SSTL2 | 0.3 50% 50% Voo + 0.3 - - - -
VCCO -0.15 VCCO +0.15
DIFF SSTL2 Il -0.3 50% 50% Veeco + 0.3 - - - -
VCCO -0.15 VCCO +0.15
SSTL18 | -0.3 VREF -0.125 VREF +0.125 VCCO +0.3 VTT —-0.47 V'|—|' +0.47 6.7 —6.7
SSTL18 I -03 | Vpgr-0.125 | Vggr+0.125 | Voeo+0.3 | Vqp—0.60 | Vir+0.60 134 | -134
DIFF SSTL18 | 0.3 50% 50% Voo + 0.3 - - - -
VCCO -0.125 VCCO +0.125
DIFF SSTL18 Il -0.3 50% 50% Voo +0.3 - - - -
VCCO -0.125 VCCO +0.125
SSTL15 -0.3 VREF -0.1 VREF + 0.1 VCCO +0.3 VTT -0.175 VTT +0.175 14.3 14.3
Notes:

o0k wN -~

Tested according to relevant specifications.
Applies to both 1.5V and 1.8V HSTL.
Using drive strengths of 2, 4, 6, 8, 12, 16, or 24 mA.
Using drive strengths of 2, 4, 6, 8, 12, or 16 mA.
Supported drive strengths of 2, 4, 6, or 8 mA.
For detailed interface specific DC voltage levels, see UG361: Virtex-6 FPGA SelectlO Resources User Guide.
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Table 16: GTX Transceiver Quiescent Supply Current (per Lane) (1(2)3)

Symbol Description Typ@ Max Units
IvGTAVTTQ Quiescent MGTAVTT supply current for one GTX transceiver 0.9 Note 2 mA
IvGTavCCQ Quiescent MGTAVCC supply current for one GTX transceiver 3.5 mA
Notes:

1. Device powered and unconfigured.
2. Currents for conditions other than values specified in this table can be obtained by using the XPE or XPA tools.
3. GTX transceiver quiescent supply current for an entire device can be calculated by multiplying the values in this table by the number of

available GTX transceivers.
4. Typical values are specified at nominal voltage, 25°C.

GTX Transceiver DC Input and Output Levels

Table 17 summarizes the DC output specifications of the GTX transceivers in Virtex-6 FPGAs. Consult UG366: Virtex-6
FPGA GTX Transceivers User Guide for further details.

Table 17: GTX Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
Differential peak-to-peak input | External AC coupled < 4.25 Gb/s 125 - 2000 mV
DVppin voltage
External AC coupled > 4.25 Gb/s 175 - 2000 mV
Y Absolute input voltage DC coupled —400 - MGTAVTT | mV
IN MGTAVTT =1.2V
Vv Common mode input voltage DC coupled - 2/3 MGTAVTT - mV
CMIN MGTAVTT = 1.2V
DV Differential peak-to-peak output | Transmitter output swing is set to - - 1000 mV
PPOUT voltage () maximum setting
DC common mode output Equation based MGTAVTT - DV /4 mV
VemouTtne voltage. P a PPOUT
Rin Differential input resistance 80 100 130 Q
Rout Differential output resistance 80 100 120 Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - 2 8 ps
Cext Recommended external AC coupling capacitor(?) - 100 - nF
Notes:

1. The output swing and preemphasis levels are programmable using the attributes discussed in UG366: Virtex-6 FPGA GTX 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.

+V— P
] Single-Ended
] N Voltage
0
ds152_01_121509
Figure 1: Single-Ended Peak-to-Peak Voltage
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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 30: GTH Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DyppiN Differential peak-to-peak input voltage | External AC coupled 175 - 1200 mV
DvprouT \I?J{g;eer}ai?l peak-to-peak output 'Ir;:gzﬁnn:me; gtltjitrﬁ);t swing is set to 800 - 1200 mV
Rin Differential input resistance 80 100 120 Q
Rout Differential output resistance 80 100 120 Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - 2 - ps
Cexr 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 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 31: GTH Transceiver Clock DC Input Level Specification

Symbol DC Parameter Conditions Min Typ Max Units
V\DIFF Differential peak-to-peak input voltage = 600 MHz 590 - 1600 mv
> 600 MHz 600 - 1600 mV
Rin Differential input resistance 80 100 120 Q
Cext Required external AC coupling capacitor - 100 - nF
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Table 37: GTH Transceiver Receiver Switching Characteristics
Symbol Description Min Typ Max Units
RxgL Run length (CID) 8000 - - ul
RxppmTOL Data/REFCLK PPM offset tolerance —200 - 200 ppm
SJ Jitter Tolerance(1)(2(3)(4)
JT_SJq1.18 Sinusoidal Jitter 11.18 Gb/s 0.3 - - ul
JT_SJq032 Sinusoidal Jitter 10.32 Gb/s 0.3 - - ul
JT_SJg g5 Sinusoidal Jitter 9.95 Gb/s 0.3 - - ul
JT_SJs 667 Sinusoidal Jitter 2.667 Gb/s 0.5 - - ul
JT_SJs 45 Sinusoidal Jitter 2.48 Gb/s 0.5 - - ul
Notes:
1. These values are NOT intended for protocol specific compliance determinations.
2. Alljitter values are based on a bit error ratio of 16712,
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.
Ethernet MAC Switching Characteristics
Consult UG368: Virtex-6 FPGA Embedded Tri-mode Ethernet MAC User Guide for further information.
Table 38: Maximum Ethernet MAC Performance
Speed Grade
Symbol Description Conditions Units
-3 -2 -1 -1L
FremaccLient | Client interface maximum 10 Mb/s — 8-bit width 2.5(1) 2.5(1) 2.5(1) 2.5(1) MHz
frequency 100 Mb/s — 8-bit width 25() 25() 25(@) 250 | 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
FremacpHy Physical interface maximum | 10 Mb/s — 4-bit width 2.5 2.5 2.5 2.5 MHz
frequency 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 3125 3125 N/A MHz
Notes:
1. When not using clock enable, the Fy ax is lowered to 1.25 MHz.
2. When not using clock enable, the Fy ax is lowered to 12.5 MHz.
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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

Table 39: Maximum Performance for PCl Express Designs

Speed Grade
Symbol Description 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
FbrrcLK DRP clock maximum frequency 250 250 250 250 MHz
System Monitor Analog-to-Digital Converter Specification
Table 40: Analog-to-Digital Specifications
Parameter ‘ Symbol ‘ Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
AVpp = 2.5V + 5%, Vgerp = 1.25V, VRgpn = 0V, ADCCLK = 5.2 MHz, T; = -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 (Tyn t0 Tpax) - - +0.9 LSBs
Guaranteed Monotonic
Unipolar Offset Error () 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 TUE Deviation from ideal transfer function. - +10 - LSBs
(Uncalibrated) External 1.25V reference
Deviation from ideal transfer function. - +20 - LSBs
Internal reference
Total Unadjusted Error TUE Deviation from ideal transfer function. - +1 +2 LSBs
(Calibrated) External 1.25V reference
Calibrated Gain Temperature Variation of FS code with temperature - +0.01 - LSB/°C
Coefficient
DC Common-Mode Reject CMRRpc | Vn=Vem =0.5V +£0.5Y, - 70 - dB
Vp —Vy = 100mV
Conversion Rate(@)
Conversion Time - Continuous | tcony Number of CLK cycles 26 - 32
Conversion Time - Event tconv Number of CLK cycles - - 21
T/H Acquisition Time taca 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 %
DS152 (v3.4) January 12, 2012 www.xilinx.com
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Table 40: Analog-to-Digital Specifications (Cont'd)

Parameter Symbol ‘ Comments/Conditions Min ‘ Typ ‘ Max ‘ Units
Analog Inputs®)
Dedicated Analog Inputs Unipolar Operation 0 - 1 Volts
Input Voltage Range Bipolar Operation -0.5 - +0.5
Vp - VN
Unipolar Common Mode Range (FS input) 0 - +0.5
Bipolar Common Mode Range (FS input) +0.5 - +0.6
Bandwidth - 20 - MHz
Auxiliary Analog Inputs Unipolar Operation 0 - 1 Volts
Input Voltage Range Bipolar Operation -0.5 - +0.5
Vauxpio] /Vauxnio) 10 Vauxpi1s) . _
VAUXN[15] Unipolar Common Mode Range (FS input) 0 - +0.5
Tj=-55°C 10 125°C Bipolar Common Mode Range (FS input) +0.5 - +0.6
Bandwidth - 10 - kHz
Input Leakage Current A/D not converting, ADCCLK stopped - +1.0 - pA
Input Capacitance - 10 - pF
On-chip Supply Monitor Error Veeint @and Vecaux With calibration enabled. - - +1.0 | % Reading
External 1.25V reference T; = -55°C to 125°C.
Veeint and Vecaux With calibration enabled. - +2 - % Reading
Internal reference T; = —40°C to 100°C.(4)
On-chip Temperature Monitor . = —55°C to +125°C with calibration enabled. - - +4 °C
Error EthernaI 1.25V reference.
Tj =—-40°C to +100°C with calibration enabled. - +5 - °C
Internal reference.®
External Reference Inputs(®)
Positive Reference Input VRerp Measured Relative to VRgpn 1.20 1.25 1.30 Volts
Voltage Range
Negative Reference Input VREFN Measured Relative to AGND -50 0 100 mV
Voltage Range
Input current IReF ADCCLK = 5.2 MHz - - 100 pA
Power Requirements
Analog Power Supply AVpp Measured Relative to AVgg 2.375 2.5 2.625 Volts
Analog Supply Current Alpp ADCCLK = 5.2 MHz - - 12 mA

Notes:

arb =

Offset errors are removed by enabling the System Monitor automatic gain calibration feature.
See "System Monitor Timing" in UG370: Virtex-6 FPGA System Monitor User Guide

See "Analog Inputs" in UG370: Virtex-6 FPGA System Monitor User Guide for a detailed description.
These internal references are not specified over the junction temperature operating range for military (M) temperature devices.

Any variation in the reference voltage from the nominal Vggpp = 1.25V and Vggpy = OV will result in a deviation from the ideal transfer

function.This also impacts the accuracy of the internal sensor measurements (i.e., temperature and power supply). However, for external
ratiometric type applications allowing reference to vary by +4% is permitted.
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Switching Characteristics

All values represented in this data sheet are based on these
speed specifications: v1.17 for -3, -2, and -1; and v1.10 for
-1L. Switching characteristics are specified on a per-speed-
grade basis and can be designated as Advance,
Preliminary, or Production. Each designation is defined as
follows:

Advance

These specifications are based on simulations only and are
typically available soon after device design specifications
are frozen. Although speed grades with this designation are
considered relatively stable and conservative, some under-
reporting might still occur.

Preliminary

These specifications are based on complete ES
(engineering sample) silicon characterization. Devices and
speed grades with this designation are intended to give a
better indication of the expected performance of production
silicon. The probability of under-reporting delays is greatly
reduced as compared to Advance data.

Production

These specifications are released once enough production
silicon of a particular device family member has been
characterized to provide full correlation between
specifications and devices over numerous production lots.
There is no under-reporting of delays, and customers
receive formal notification of any subsequent changes.
Typically, the slowest speed grades transition to Production
before faster speed grades.

All specifications are always representative of worst-case
supply voltage and junction temperature conditions.

Testing of Switching Characteristics

Since individual family members are produced at different
times, the migration from one category to another depends
completely on the status of the fabrication process for each

device.

Table 42 correlates the current status of each Virtex-6
device on a per speed grade basis.

Table 42: Virtex-6 Device Speed Grade Designations

Device Speed Grade Designations
Advance | Preliminary | Production
XCBVLX75T B2 L
XC6VLX130T 3 21,11
XC6VLX195T 3.2, L
XC6BVLX240T 32,0
XC6VLX365T 3 21,11
XC6VLX550T 2 1L
XC6VLX760 2.9, L
XC6VSX315T 3.2 1L
XC6VSX475T 2 1L
XCBVHX250T 3 2, 1
XCB6VHX255T 3 21
XC6VHX380T 3 21
XCBVHX565T 21
XQ6VLX130T CYERETE
XQ6VLX240T 2.0
XQ6VLX550T AL
XQ6VSX315T EYCRETS
XQ6VSX475T AL

All devices are 100% functionally tested. Internal timing parameters are derived from measuring internal test patterns. Listed

below are representative values.

For more specific, more precise, and worst-case guaranteed data, use the values reported by the static timing analyzer and
back-annotate to the simulation net list. Unless otherwise noted, values apply to all Virtex-6 devices.
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I0B Pad Input/Output/3-State Switching Characteristics

Table 44 (for commercial (XC) Virtex-6 devices) and Table 45 (for the Defense-grade (XQ) Virtex-6 devices) summarizes the
values of standard-specific data input delay adjustments, output delays terminating at pads (based on standard) and 3-state

delays.

T\op) is described as the delay from IOB pad through the input buffer to the I-pin of an I0B pad. The delay varies depending
on the capability of the SelectlO input buffer.

Tioop is described as the delay from the O pin to the IOB pad through the output buffer of an I0OB pad. The delay varies

depending on the capability of the SelectlO output buffer.

T\oTp is described as the delay from the T pin to the IOB pad through the output buffer of an IOB pad, when 3-state is

disabled. The delay varies depending on the SelectlO capability of the output buffer.

Table 46 summarizes the value of Tigrpnz. TioTPHZ IS described as the delay from the T pin to the 10B pad through the

output buffer of an I0B pad, when 3-state is enabled (i.e., a high impedance state).

Table 44: 10B Switching Characteristics for the Commercial (XC) Virtex-6 Devices

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -1L -3 -2 -1 -1L -3 -2 -1 -1L

LVDS_25 085|094 | 109 | 1.08 | 145 | 154 | 168 | 1.62 | 1.45 | 1.54 | 1.68 | 1.62 ns
LVDSEXT_25 085|094 | 1.09 | 1.08 | 1.53 | 1.65| 1.84 | 1.73 | 1.53 | 1.65 | 1.84 | 1.73 ns
HT_25 085|094 | 1.09 | 1.08 | 1.51 | 162 | 1.78 | 1.69 | 1.51 | 1.62 | 1.78 | 1.69 ns
BLVDS_25 085|094 | 109 | 1.08 | 1.39 | 150 | 1.67 | 1.65 | 1.39 | 1.50 | 1.67 | 1.65 ns
RSDS_25 (point to point) 085|094 | 1.09 | 1.08 | 1.45 | 154 | 168 | 1.62 | 1.45 | 1.54 | 1.68 | 1.62 ns
HSTL_I 081 | 091|106 | 1.06 | 145 | 156 | 1.73 | 1.71 | 1.45 | 1.56 | 1.73 | 1.71 ns
HSTL_II 081 | 091 | 1.06 | 1.06 | 1.44 | 156 | 1.74 | 1.72 | 1.44 | 156 | 1.74 | 1.72 ns
HSTL_III 081 | 091 | 1.06 | 1.06 | 142 | 154 | 1.71 | 1.69 | 1.42 | 1.54 | 1.71 | 1.69 ns
HSTL_I_18 081 | 091 | 1.06 | 1.06 | 147 | 158 | 1.75 | 1.72 | 1.47 | 1.58 | 1.75 | 1.72 ns
HSTL_II_18 0.81 | 091 | 1.06 | 1.06 | 150 | 162 | 1.81 | 1.78 | 1.50 | 1.62 | 1.81 | 1.78 ns
HSTL_III_18 081 | 091 | 1.06 | 1.06 | 142 | 154 | 1.71 | 1.69 | 1.42 | 1.54 | 1.71 | 1.69 ns
SSTL2_| 081 | 091 | 1.06 | 1.06 | 149 | 1.60 | 1.77 | 1.74 | 1.49 | 160 | 1.77 | 1.74 ns
SSTL2_1I 081 | 091 | 106 | 1.06 | 1.42 | 154 | 1.72 | 1.71 | 142 | 1.54 | 1.72 | 1.71 ns
SSTL15 081 | 091 | 1.06 | 1.06 | 142 | 154 | 1.71 | 1.69 | 1.42 | 1.54 | 1.71 | 1.69 ns
LVCMOS25, Slow, 2 mA 051 | 0.57 | 0.66 | 0.70 | 5.09 | 5.46 | 6.01 | 563 | 5.09 | 546 | 6.01 | 5.63 ns
LVCMOS25, Slow, 4 mA 0.51 | 0.57 | 0.66 | 0.70 | 3.30 | 3.49 | 3.79 | 3.65 | 3.30 | 3.49 | 3.79 | 3.65 ns
LVCMOS25, Slow, 6 mA 051 | 0.57 | 0.66 | 0.70 | 262 | 2.81 | 3.08 | 295 | 2.62 | 2.81 | 3.08 | 2.95 ns
LVCMOS25, Slow, 8 mA 051 | 057 | 0.66 | 0.70 | 221 | 241 | 2.72 | 259 | 221 | 241 | 2.72 | 259 ns
LVCMOS25, Slow, 12 mA 0.51 | 057 | 0.66 | 0.70 | 1.80 | 1.95 | 217 | 210 | 1.80 | 1.95 | 2.17 | 2.10 ns
LVCMOS25, Slow, 16 mA 051 | 057 | 0.66 | 0.70 | 1.89 | 2.05 | 2.29 | 221 | 1.89 | 2.05 | 229 | 2.21 ns
LVCMOS25, Slow, 24 mA 051 | 057 | 0.66 | 0.70 | 1.68 | 1.82 | 2.02 | 1.98 | 1.68 | 1.82 | 2.02 | 1.98 ns
LVCMOS25, Fast, 2 mA 0.51 | 0.57 | 0.66 | 0.70 | 5.12 | 549 | 6.04 | 5.62 | 5.12 | 5.49 | 6.04 | 5.62 ns
LVCMOS25, Fast, 4 mA 0.51 | 0.57 | 0.66 | 0.70 | 3.28 | 3.50 | 3.82 | 3.65 | 3.28 | 3.50 | 3.82 | 3.65 ns
LVCMOS25, Fast, 6 mA 051 | 0.57 | 0.66 | 0.70 | 256 | 2.73 | 2.99 | 2.88 | 2.56 | 2.73 | 2.99 | 2.88 ns
LVCMOS25, Fast, 8 mA 0.51 | 0.57 | 0.66 | 0.70 | 2.11 | 2.33 | 265 | 253 | 2.11 | 2.33 | 2.65 | 2.53 ns
LVCMOS25, Fast, 12 mA 0.51 | 0.57 | 0.66 | 0.70 | 1.74 | 1.88 | 2.08 | 2.03 | 1.74 | 1.88 | 2.08 | 2.03 ns
LVCMOS25, Fast, 16 mA 051 | 057 | 0.66 | 0.70 | 1.77 | 1.92 | 213 | 2.08 | 1.77 | 1.92 | 2.13 | 2.08 ns
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Table 44: 10B Switching Characteristics for the Commercial (XC) Virtex-6 Devices (Cont'd)

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -1L -3 -2 -1 -1L -3 -2 -1 -1L
DIFF_SSTL18_lI 085|094 | 109 | 1.08 | 147 | 158 | 1.75 | 1.73 | 1.47 | 158 | 1.75 | 1.73 ns
DIFF_SSTL18_I_DCI 085|094 | 1.09 | 1.08 | 140 | 151 | 167 | 1.65 | 1.40 | 1.51 | 1.67 | 1.65 ns
DIFF_SSTL18_lI 085|094 | 1.09 | 1.08 | 1.39 | 150 | 1.67 | 1.66 | 1.39 | 1.50 | 1.67 | 1.66 ns
DIFF_SSTL18_lI_DCI 085|094 | 109 | 1.08 | 1.36 | 147 | 163 | 1.62 | 1.36 | 1.47 | 1.63 | 1.62 ns
DIFF_SSTL18_II_T_DCI 085|094 | 109 | 1.08 | 140 | 151 | 167 | 1.65| 1.40 | 1.51 | 1.67 | 1.65 ns
DIFF_SSTL15 081 | 091 | 1.06 | 1.06 | 142 | 154 | 1.71 | 1.69 | 1.42 | 1.54 | 1.71 | 1.69 ns
DIFF_SSTL15_DCI 0.81 | 091|106 | 1.06 | 141 | 152 | 168 | 1.66 | 1.41 | 1.52 | 1.68 | 1.66 ns
DIFF_SSTL15_T_DCI 081 | 091|106 | 1.06 | 141 | 152 | 168 | 1.66 | 1.41 | 1.52 | 1.68 | 1.66 ns
Table 45: 10B Switching Characteristics for the Defense-grade (XQ) Virtex-6 Devices
Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-2 -1 -1L -2 -1 -1L -2 -1 -1L

LVDS_25 0.94 1.09 1.08 1.54 2.16 1.62 1.54 2.16 1.62 ns
LVDSEXT_25 0.94 1.09 1.08 1.65 2.20 1.73 1.65 2.20 1.73 ns
HT_25 0.94 1.09 1.08 1.62 2.20 1.69 1.62 2.20 1.69 ns
BLVDS_25 0.94 1.09 1.08 1.50 3.18 1.65 1.50 3.18 1.65 ns
RSDS_25 (point to point) 0.94 1.09 1.08 1.54 2.22 1.62 1.54 2.22 1.62 ns
HSTL_I 0.91 1.06 1.06 1.56 2.44 1.71 1.56 2.44 1.71 ns
HSTL_II 0.91 1.06 1.06 1.56 2.21 1.72 1.56 2.21 1.72 ns
HSTL_III 0.91 1.06 1.06 1.54 2.50 1.69 1.54 2.50 1.69 ns
HSTL_I_18 0.91 1.06 1.06 1.58 2.43 1.72 1.58 2.43 1.72 ns
HSTL_II_18 0.91 1.06 1.06 1.62 2.30 1.78 1.62 2.30 1.78 ns
HSTL_III_18 0.91 1.06 1.06 1.54 2.49 1.69 1.54 2.49 1.69 ns
SSTL2_| 0.91 1.06 1.06 1.60 2.50 1.74 1.60 2.50 1.74 ns
SSTL2_lI 0.91 1.06 1.06 1.54 2.49 1.71 1.54 2.49 1.71 ns
SSTL15 0.91 1.06 1.06 1.54 2.07 1.69 1.54 2.07 1.69 ns
LVCMOS25, Slow, 2 mA 0.57 0.66 0.70 5.46 6.01 5.63 5.46 6.01 5.63 ns
LVCMOS25, Slow, 4 mA 0.57 0.66 0.70 3.49 3.79 3.65 3.49 3.79 3.65 ns
LVCMOS25, Slow, 6 mA 0.57 0.66 0.70 2.81 3.08 2.95 2.81 3.08 2.95 ns
LVCMOS25, Slow, 8 mA 0.57 0.66 0.70 2.41 2.72 2.59 2.41 2.72 2.59 ns
LVCMOS25, Slow, 12 mA 0.57 0.66 0.70 1.95 2.23 2.10 1.95 2.23 2.10 ns
LVCMOS25, Slow, 16 mA 0.57 0.66 0.70 2.05 2.29 2.21 2.05 2.29 2.21 ns
LVCMOS25, Slow, 24 mA 0.57 0.66 0.70 1.82 2.24 1.98 1.82 2.24 1.98 ns
LVCMOS25, Fast, 2 mA 0.57 0.66 0.70 5.49 6.04 5.62 5.49 6.04 5.62 ns
LVCMOS25, Fast, 4 mA 0.57 0.66 0.70 3.50 3.82 3.65 3.50 3.82 3.65 ns
LVCMOS25, Fast, 6 mA 0.57 0.66 0.70 2.73 2.99 2.88 2.73 2.99 2.88 ns
LVCMOS25, Fast, 8 mA 0.57 0.66 0.70 2.33 2.65 2.53 2.33 2.65 2.53 ns
LVCMOS25, Fast, 12 mA 0.57 0.66 0.70 1.88 2.08 2.03 1.88 2.08 2.03 ns
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Table 45: 10B Switching Characteristics for the Defense-grade (XQ) Virtex-6 Devices (Cont’d)

Tiopi Tioor Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-2 -1 -1L -2 -1 -1L -2 -1 -1L
DIFF_SSTL18_lI 0.94 1.09 1.08 1.50 2.27 1.66 1.50 2.27 1.66 ns
DIFF_SSTL18_II_DCI 0.94 1.09 1.08 1.47 2.20 1.62 1.47 2.20 1.62 ns
DIFF_SSTL18_II_T_DCI 0.94 1.09 1.08 1.51 2.30 1.65 1.51 2.30 1.65 ns
DIFF_SSTL15 0.91 1.06 1.06 1.54 2.25 1.69 1.54 2.25 1.69 ns
DIFF_SSTL15_DCI 0.91 1.06 1.06 1.52 2.25 1.66 1.52 2.25 1.66 ns
DIFF_SSTL15_T_DCI 0.91 1.06 1.06 1.52 2.25 1.66 1.52 2.25 1.66 ns
Table 46: 10B 3-state ON Output Switching Characteristics (T\o1pHz)
Symbol Description Speed Grade Units
-3 -2 -1 -1L
TioTPHZ T input to Pad high-impedance 0.86 0.92 0.99 0.99 ns
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Table 50: OLOGIC Switching Characteristics

Speed Grade
Symbol Description Units
-3 -2 A(XC) | 1(xqQ) | 1L
Setup/Hold
Topck/Tockp D1/D2 pins Setup/Hold with respect to CLK 0.45/ 0.50/ 0.54/ 0.54/ 0.69/ ns
-0.08 -0.08 -0.08 —-0.08 —-0.11
Tooceck/Tockoce OCE pin Setup/Hold with respect to CLK 0.17/ 0.20/ 0.22/ 0.27/ 0.27/ ns
—-0.03 —-0.03 -0.03 —0.05 —0.04
Tosrek/Tocksr SR pin Setup/Hold with respect to CLK 0.59/ 0.62/ 0.54/ 0.54/ 0.79/ ns
-0.24 —0.24 —-0.08 —-0.08 -0.35
Torek/TockT T1/T2 pins Setup/Hold with respect to CLK 0.44/ 0.51/ 0.56/ 0.60/ 0.68/ ns
-0.07 -0.07 -0.07 -0.10 -0.13
Torceck/TockTcE TCE pin Setup/Hold with respect to CLK 0.15/ 0.19/ 0.21/ 0.27/ 0.29/ ns
—-0.04 —-0.04 -0.04 —0.05 —-0.05
Combinatorial
Tooq D1 to OQ out or T1 to TQ out | o078 | o087 | 101 | 101 | 115 | ns
Sequential Delays
Tocka CLK to OQ/TQ out 0.54 0.61 0.71 0.71 0.80 ns
Tra SR pin to OQ/TQ out 0.80 0.90 1.05 1.05 1.19 ns
Tasra Global Set/Reset to Q outputs 7.60 7.60 10.51 10.51 10.51 ns
Set/Reset
Trew Minimum Pulse Width, SR inputs | o8 095 | 120 | 120 | 130 |ns Min
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Input Serializer/Deserializer Switching Characteristics

Table 51: ISERDES Switching Characteristics

L. Speed Grade .
Symbol Description Units
3 | -2 [1(XC) 1 (xQ)| -1L
Setup/Hold for Control Lines
TlSCCK B|TSL|P/ TlSCKC BITSLIP BITSLIP pln Setup/HoId with respect to 0.07/ 0.08/ 0.09/ 0.09/ 0.14/ ns
B B CLKDIV 0.15 0.16 0.17 0.17 0.17
Tiscek ce/ Tiscke_ce® CE pin Setup/Hold with respect to CLK 0.20/ | 025/ | 0.27/ | 027/ | 031/ | ns
(for CE1) 0.03 0.04 0.04 0.04 0.05
Tiscek_ce2/ Tiscke_ce2® CE pin Setup/Hold with respect to CLKDIV 0.01/ | 0.01 0.01/ | 0.01/ | -0.05/ | ns
(for CE2) 0.27 0.29 0.31 0.31 0.35
Setup/Hold for Data Lines
Tispck_p/Tisckp_ D D pin Setup/Hold with respect to CLK 0.07/ 0.08/ 0.09/ 0.09/ 0.11/ ns
0.08 0.09 0.11 0.11 0.19
TlSDCK_DDLY /T|SCKD_DDLY DDLY pin Setup/Hold with respect to CLK 0.10/ 0.12/ 0.14/ 0.14/ 0.16/ ns
(using IODELAY)(1) 0.05 0.06 0.07 0.07 0.15
Tispck_p_ppr/Tiscko_p_ppr | D pin Setup/Hold with respect to CLK at 0.07/ 0.08/ 0.09/ 0.09/ 0.11/ ns
DDR mode 0.08 0.09 0.11 0.11 0.19
Tisbck_DDLY_DDR D pin Setup/Hold with respect to CLK at 0.10/ 0.12/ 0.14/ 0.14/ 0.16/ ns
T\SCKD_DDLY_DDR DDR mode (using IODELAY)(") 0.05 0.06 0.07 0.07 0.15
Sequential Delays
Tiscko.Q | GLKDIV to out at Q pin | 057 | 066 | 075 | 080 | 088 | ns
Propagation Delays
Tispo_po | Dinput to DO output pin | 019 | 022 | 025 | 025 | 028 | ns
Notes:
1. Recorded at 0 tap value.
2. Tiscck_cez and Tiscke_cez are reported as Tigcok_ce/Tiscke_ce in TRACE report.
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Output Serializer/Deserializer Switching Characteristics

Table 52: OSERDES Switching Characteristics

Speed Grade
Symbol Description Units
3 | -2 1(XC) | -1(XQ)| -IL
Setup/Hold
Tospck o/Tosckp b D input Setup/Hold with respect to CLKDIV 0.23/ 0.28/ 0.31/ 0.35/ 0.36/ ns
- B -0.10 | -0.10 | -0.10 | -0.10 | -0.15
Tospck TTosckp. 1" T input Setup/Hold with respect to CLK 0.44/ | 051/ | 056/ | 0.60/ | 0.68/ | ns
-0.10 | -0.09 | -0.08 | —-0.08 | -0.15
Tospck T2/Tosckp_ T2'" T input Setup/Hold with respect to CLKDIV | 0.25/ | 0.27/ | 0.31/ | 0.31/ | 0.47/ | ns
-0.10 | -0.09 | —0.08 | —0.08 | -0.15
TOSCCK OCE/TOSCKC OCE OCE input Setup/Hold with respect to CLK 0.17/ 0.20/ 0.22/ 0.27/ 0.27/ ns
- B -0.03 | -0.03 | —-0.03 | -0.03 | —0.04
Toscek s SR (Reset) input Setup with respect to 0.07 0.07 0.07 0.07 0.08 ns
- CLKDIV
Toscck_Tce/Toscke TCE TCE input Setup/Hold with respect to CLK 0.15/ 0.19/ 0.21/ 0.27/ 0.29/ ns
—-0.04 | -0.04 | -0.04 | -0.04 | —0.05
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
Tospo. T1Q T input to TQ Out 076 | 084 | 097 | 097 | 111 | ns
Notes:
1. Tospck T2 and Togckp_T2 @re reported as Togpck T/ Tosckp_T in TRACE report.
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Table 58: DSP48E1 Switching Characteristics (Contd)

Speed Grade

Symbol Description -1 -1 Units
-3 -2 -1L
(XC) | (XQ)
TDSPDCK RSTP PREG/ TDSPCKD RSTP PREG RSTP input to P register CLK 0.26/ | 0.30/ | 0.35/ | 0.35/ | 0.43/ ns
B - - - 0.04 | 0.04 | 0.05 | 0.05 | 0.06
Combinatorial Delays from Input Pins to Output Pins
TDSPDO_{A, B}_{P, CARRYOUT}_MULT {A, B} input to {P, CARRYOUT} 3.76 | 4.29 5.08 5.08 5.87 ns
output using multiplier
TDSPDO?D?{P, CARRYOUT}_MULT D lnput to {P, CARRYOUT} 3.57 | 4.07 4.82 4.82 5.57 ns
output using multiplier
TDSPDO_{A, B}_{P, CARRYOUT} {A, B} input to {P, CARRYOUT} 1.55 | 1.76 2.07 2.07 2.41 ns
output not using multiplier
TDSPDO_{C, CARRYIN}_{P, CARRYOUT} {C, CARRYIN} input to {P, 1.38 | 1.56 | 1.83 | 1.83 | 2.13 | ns
CARRYOUT} output
Combinatorial Delays from Input Pins to Cascading Output Pins
TDSPDO_{A; B}_{ACOUT; BCOUT} {A, B} Input to {ACOUT, BCOUT} 0.49 0.56 0.65 0.65 0.73 ns
output
TDSPDO?{A, B}_{PCOUT, CARRYCASCOUT, {A, B} input to {PCOUT, 3.87 | 442 5.24 5.24 6.09 ns
MULTSIGNOUT}_MULT CARRYCASCOUT,
MULTSIGNOUT} output using
multiplier
TDSPDO_D_{PCOUT, CARRYCASCOUT, D input to {PCOUT, 3.66 | 4.17 4.94 4.94 5.76 ns
MULTSIGNOUT}_MULT CARRYCASCOUT, .
MULTSIGNOUT} output using
multiplier
TbsPDO_{A, B} {PCOUT, CARRYCASCOUT, MuLTsiGNouT} | {A, B} input to {PCOUT, 1.64 | 1.86 | 219 | 219 | 260 | ns
CARRYCASCOUT,
MULTSIGNOUT} output not
using multiplier
TDSPDO_{C, CARRYIN}_{PCOUT, {C, CARRY'N} input to {PCOUT, 1.46 1.66 1.95 1.95 2.32 ns
CARRYCASCOUT,MULTSIGNOUT} CARRYCASCOUT,
MULTSIGNOUT} output
Combinatorial Delays from Cascading Input Pins to All Output Pins
TDSPDO_{AC|N, BCIN}_{P, CARRYOUT}_MULT {AClN, BClN} Input to {P, 3.67 | 419 4.97 4.97 5.75 ns
CARRYOUT} output using
multiplier
TDSPDO_{AC|N, BCIN}_{P, CARRYOUT {AClN, BClN} Input to {P, 1.43 1.63 1.92 1.92 2.25 ns
CARRYOUT} output not using
multiplier
TDSPDO_{AC|N; BCIN}_{ACOUT; BCOUT} {AClN, BClN} Input to {ACOUT, 0.36 | 0.42 0.49 0.49 0.56 ns
BCOUT} output
TDSPDO_{AC|N, BCIN}_{PCOUT, CARRYCASCOUT, {AClN, BC'N} input to {PCOUT, 3.76 | 4.29 5.10 5.10 5.94 ns
MULTSIGNOUT}_MULT CARRYCASCOUT,
MULTSIGNOUT} output using
multiplier
TDSPDO_{ACIN, BCIN}_{PCOUT, CARRYCASCOUT, {AC'N, BC'N} input to {PCOUT, 1.52 1.73 2.05 2.05 2.44 ns
MULTSIGNOUT} output not
using multiplier
{P, CARRYOUT} MULTSIGNIN} input to {P,
CARRYOUT} output
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Table 59: Configuration Switching Characteristics (Contd)

Speed Grade

Symbol Description 3 0 ] 1L Units
TsMmckBY CCLK to BUSY out in readback at 2.5V 6 6 6 7 ns, Max
CCLK to BUSY out in readback at 1.8V 6 6 6 7 ns, Max
Fsmcek Maximum Frequency with respect to nominal CCLK | 100 100 100 70 MHz, Max
Frecck Maximum Readback Frequency with respect to 100 100 100 60 MHz, Max
nominal CCLK
FmcckToL Frequency tolerance, master mode with 55 55 55 60 %

respect to nominal CCLK

Boundary-Scan Port Timing Specifications

Traptek/TTCKTAP TMS and TDI Setup time before TCK/ Hold time 3.0/2.0 | 3.0/2.0 | 3.0/2.0 | 4.0/2.0 ns, Min
after TCK

TrckTDOo TCK falling edge to TDO output valid at 2.5V 6 6 6 7 ns, Max
TCK falling edge to TDO output valid at 1.8V 6 6 6 7 ns, Max

Frck Maximum configuration TCK clock frequency 66 66 66 33 MHz, Max

Frcke MmN Minimum boundary-scan TCK clock frequency 15 15 15 15 MHz, Min

when using IEEE Std 1149.6 (AC-JTAG). Minimum
operating temperature for IEEE Std 1149.6 is 0°C.

Frcks Maximum boundary-scan TCK clock frequency 66 66 66 33 MHz, Max

BPI Master Flash Mode Programming Switching

Tepicco® ADDRJ[25:0], RS[1:0], FCS_B, FOE_B, FWE_B 6 6 6 7 ns
outputs valid after CCLK rising edge at 2.5V
ADDR([25:0], RS[1:0], FCS_B, FOE_B, FWE_B 6 6 6 7 ns
outputs valid after CCLK rising edge at 1.8V

Terincc/TrPiCCD Setup/Hold on D[15:0] data input pins 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | 5.0/0.0 ns

TINITADDR Minimum period of initial ADDR[25:0] address 3 3 3 3 CCLK cycles
cycles

SPI Master Flash Mode Programming Switching

Tspipcc/ Tspipced DIN Setup/Hold before/after the rising CCLK edge | 3.0/0.0 | 3.0/0.0 | 3.0/0.0 | 3.5/0.0 ns
Tspicem MOSI clock to out at 2.5V 6 6 6 7 ns
MOSI clock to out at 1.8V 6 6 6 7 ns
Tspiccre FCS_B clock to out at 2.5V 6 6 6 7 ns
FCS_B clock to out at 1.8V 6 6 6 7 ns
Tesin/TESINITH FS[2:0] to INIT_B rising edge Setup and Hold 2 2 2 2 ps
CCLK Output (Master Modes)
TyvcekL Master CCLK clock Low time duty cycle 45/55 45/55 45/55 40/60 | %, Min/Max
TyvcekH Master CCLK clock High time duty cycle 45/55 | 45/55 45/55 40/60 | %, Min/Max
CCLK Input (Slave Modes)
TscekL Slave CCLK clock minimum Low time 25 25 25 25 ns, Min
TscekH Slave CCLK clock minimum High time 25 25 25 25 ns, Min
Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK
Fpock Maximum frequency for DCLK 200 200 200 200 MHz
TMMCMDCK_DADDR/ DADDR Setup/Hold 1.25/ 1.40/ 1.63/ 1.64/ ns
TMMCMCKD_DADDR 0.00 0.00 0.00 0.00
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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 hanoseconds unless otherwise noted.

Table 65: Global Clock Input to Output Delay Without MMCM

Speed Grade
Symbol Description Device Units
3 | 02 | a1 |
LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, without MMCM.
TickoF Global Clock input and OUTFF without | XC6VLX75T 4.91 5.32 5.88 6.02 ns
MMCM 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
XCBVLX365T 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
XCBVSX315T 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
XCBVHX255T 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
XQB6VLX550T 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.
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Table 70: Clock-Capable Clock Input Setup and Hold With MMCM

L . Speed Grade .
Symbol Description Device Units
3 02 | 1 |
Input Setup and Hold Time Relative to Clock-capable Clock Input Signal for LVCMOS25 Standard.(1)
Tpsmmcmce! No Delay Clock-capable Clock Inputand | XC6VLX75T 1.56/ 1.69/ 1.86/ 1.91/ ns
TPHMMCMCC IFF( with MMCM -0.25 -0.25 -0.25 -0.15
XC6VLX130T 1.64/ 1.78/ 1.95/ 2.00/ ns
-0.25 -0.25 -0.25 -0.14
XC6VLX195T 1.65/ 1.79/ 1.96/ 2.01/ ns
-0.24 —0.24 -0.24 -0.15
XC6VLX240T 1.65/ 1.79/ 1.96/ 2.01/ ns
-0.24 -0.24 -0.24 -0.15
XC6VLX365T 1.66/ 1.79/ 1.97/ 2.02/ ns
-0.25 —0.25 -0.25 -0.15
XCBVLX550T N/A 1.97/ 2.16/ 2.19/ ns
—0.24 -0.24 -0.14
XC6VLX760 N/A 2.39/ 2.63/ 2.21/ ns
—0.20 —0.20 -0.10
XC6VSX315T 1.67/ 1.80/ 1.98/ 2.03/ ns
-0.25 —0.25 -0.25 —-0.16
XC6VSX475T N/A 1.98/ 217/ 2.21/ ns
-0.29 -0.29 —-0.20
XCBVHX250T 1.63/ 1.76/ 1.94/ N/A ns
-0.24 -0.24 -0.24
XC6VHX255T 1.63/ 1.76/ 1.99/ N/A ns
-0.19 -0.19 -0.19
XC6VHX380T 1.80/ 1.94/ 2.13/ N/A ns
-0.23 —-0.23 -0.23
XCBVHX565T N/A 1.94/ 2.13/ N/A ns
—0.08 —0.08
XQ6VLX130T N/A 1.78/ 1.95/ 2.00/ ns
-0.25 -0.25 -0.14
XQ6VLX240T N/A 1.79/ 1.96/ 2.01/ ns
—0.24 -0.24 —-0.15
XQ6VLX550T N/A N/A 2.16/ 2.19/ ns
-0.24 -0.14
XQB6VSX315T N/A 1.80/ 1.98/ 2.03/ ns
—0.25 -0.25 —0.16
XQ6VSX475T N/A N/A 217/ 221/ ns
-0.29 —-0.20
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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Date

Version

Description of Revisions

01/18/10

2.1

Changed absolute maximum ratings for both V,\ and Vg in Table 1. Added data to Table 3. Added
data to Table 5. Updated SSTL15 in Table 7. Updated Voo and Vop values in Table 8. Added eFUSE
endurance Table 12. Added values to VygTRerFcLKk @nd V) in Table 13, page 11. Added values and
updated tables in the GTX Transceiver Specifications and GTH Transceiver Specifications sections.
Added Table 27 and Figure 4. Revised parameters and values in Table 39. Updated Table 40, page 23.
Added data to Table 41. Updated speed specification to v1.04 with appropriate changes to Table 42
and Table 43 including production release of the XC6VLX240T for -1 and -2 speed grades. Speed
specification changes and numerous updates also made to Table 44, and Table 49 through Table 71.
Added data to Table 73 and Table 74.

02/09/10

2.2

Revised description of C in Table 3. Clarified values in Table 5. Fixed SDR LVDS unit error in
Table 41.

04/12/10

2.3

Added note 3 and update value of nin Table 3. Clarified simultaneous power-down in Power-On Power
Supply Requirements. Updated external reference junction temperatures in Table 40, Analog-to-Digital
Specifications. Updated speed specification to v1.05 with appropriate changes to Table 42 and

Table 43 including production release of the XC6VLX130T for -1 and -2 speed grades. Fixed note 4 in
Table 48. Increased the -2 specification for Fipg aycTrL ReF @nd clarified units for Tipg| aypar giTin
Table 53. Added note 1 to Table 62. - -

05/11/10

24

Updated FHXREC in Table 22. Revised FlDELAYCTHL_HEF in Table 53. Removed TF{CKO_PAHWY_ECC:
Clock CLK to ECCPARITY in standard ECC mode row in Table 57. Added XC6VLX130T values to
Table 72.

05/26/10

2.5

Added XC6VLX195T data to Table 5. Updated values in Table 22 including adding note 2 and note 3.
Updated speed specification to v1.06 with appropriate changes to Table 42 and Table 43 including
production release of the XC6VLX195T for -1 and -2 speed grades. Added XC6VLX195T values to
Table 72.

07/16/10

2.6

Changed Table 42 and Table 43 to production status on the -3 speed grade XC6VLX130T,
XCBVLX195T, and XC6VLX240T devices. Added XC6VHX250Tdata to Table 4 and Table 72. Added
Note 6 to Table 64.

07/23/10

2.7

Changed Table 42 and Table 43 to production status on the XC6VLX75T, XC6VLX365T, XC6VLX550T,
XC6BVLX760, XC6VSX315T, and XC6VSX475T devices using ISE 12.2 software with speed
specification v1.08. Updated VepouTtpe equation to MGTAVTT — Dyppoyt/4 in Table 17. Updated
some -3, -2, -1 specifications in Table 65 through Table 72. Added and updated -1L specifications to
Table 41 and for most switching characteristics tables.

07/30/10

2.8

Changed Table 42 and Table 43 to production status on the -1L speed grade for the XC6VLX130T,
XCBVLX195T, XC6VLX240T, XC6VLX365T, and XC6VLX550T devices using ISE 12.2 software with
current speed specifications. Also updated the speed specifications for XC6VLX75T, XC6VLX550T,
and XC6VSX315T. Updated V¢ nT Specifications for -1L speed grade industrial temperature range
devices in Table 2.

09/20/10

2.9

In Table 32, changed Fgp| | max specification in -3 column from 5.951 to 5.591. In Table 40, changed
Fmax for the DCLK from 250 MHz to 80 MHz.

10/18/10

2.10

The specification change in version 2.9, Table 40 is described in XCN10032, Virtex-6 FPGA: GTX
Transceiver User Guide, Family Data Sheet (SYSMON DCLK), and JTAG ID Changes

In this version (2.10), -1L(l) data is added to Table 4 and clarified in Note 2. Changed Table 42 and
Table 43 to production status on the -1L speed grade XC6VLX75T, XC6VLX760, XC6VSX315T, and
XC6VSX475T devices using ISE 12.3 software with current speed specifications. Revised the
XC6VLX760 -1L Speed Specification for TPHMMCMGC in Table 69 and TPHMMCMCC in Table 70.

01/17/11

Changed in Table 42 and Table 43 to production status on the XC6VHX250T devices using ISE 12.4
software with current speed specifications.

Added industrial temperature range (T;) recommended specifications to Table 2; including specific
ranges for the -21 XC6VSX475T, XCG\}LXSSOT, XC6VLX760, and XC6VHX565Tdevices. Added
note 3 to Table 36 and maximum total jitter values. Added note 4 to Table 37 and maximum sinusoidal
jitter values. Added note 2 to Table 43. Revised Fy ax descriptions in Table 57 and added note 12.
Added note 8 to FPFDMIN in Table 64.

The following revisions are due to specification changes as described in XCN11009, Virtex-6 FPGA:
Data Sheet, User Guides, and JTAG ID Updates.

In Table 59:Configuration Switching Characteristics, page 49, revised -1L specifications for Tpop,

Fmcck. FmcoktoL, Tsmescek: Tsmeckws Frecek: Frok: Froks: Tmecki: @and Tpoekn- In Table 64:
MMCM Specification, added bandwidth settings to Fpgpyn @nd added note 1.
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Notice of Disclaimer

The information disclosed to you hereunder (the "Materials") is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL
WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable
(whether in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage suffered as a result of
any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had been advised of the possibility
of the same. Xilinx assumes no obligation to correct any errors contained in the Materials, or to advise you of any corrections or update.
You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent. Certain products are subject to
the terms and conditions of the Limited Warranties which can be viewed at hitp://www.xilinx.com/warranty.htm; IP cores may be subject to
warranty and support terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or
for use in any application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products in Critical
Applications: http://www.xilinx.com/warranty.htm#critapps.

AUTOMOTIVE APPLICATIONS DISCLAIMER

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-
SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (ll) CONTROL OF A
VEHICLE, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE IN
THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE OPERATOR, OR (lll)
USES THAT COULD LEAD TO DEATH OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY
USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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