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Table 2: Recommended Operating Conditions

Symbol Description Min Max Units
Internal supply voltage relative to GND for all devices except -1L devices. 0.95 1.05 \
For -1L commercial temperature range devices: internal supply voltage relative 0.87 0.93 \
Veeint | to GND, Tj=0°C to +85°C
For -1L industrial temperature range devices: internal supply voltage relative to GND, 0.91 0.97 \
Tj=-40°C to +100°C
Veeaux | Auxiliary supply voltage relative to GND 2.375 2.625 \
Veco @G | Supply voltage relative to GND 1.14 2.625 \%
Vi 2.5V supply voltage relative to GND GND -0.20 2.625 \
2.5V and below supply voltage relative to GND GND -0.20 | Vgepo + 0.2 \
NG N_Iax_imum current through any pin in a powered or unpowered bank when forward - 10 mA
biasing the clamp diode.
Vear7(® | Battery voltage relative to GND 1.0 25 v
Veg? External voltage supply for eFUSE programming 2.375 2.625 \
Junction temperature operating range for commercial (C) temperature devices 0 85 °C
T Junction temperature operating range for extended (E) temperature devices 0 100 °C
! Junction temperature operating range for industrial (1) temperature devices -40 100 °C
Junction temperature operating range for military (M) temperature devices -55 125 °C
Notes:

NoOkrwh -~

Configuration data is retained even if Vg drops to OV.

Includes Vg of 1.2V, 1.5V, 1.8V, and 2.5V.

The configuration supply voltage Vcc conrig is @lso known as Veeo o
All voltages are relative to ground.

A total of 100 mA per bank should not be exceeded.

VparT is required only when using bitstream encryption. If battery is not used, connect Vgurt to either ground or Voeaux-
During eFUSE programming, Vg must be within the recommended operating range and Tj = +15°C to +85°C. Otherwise, Vg can be

connected to GND.
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Table 4: Typical Quiescent Supply Current (Contd)

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

lccoq | Quiescent Voo XCBVLX75T 1 1 1 N/A 1 1 mA
supply current XCBVLX130T 1 1 1 N/A 1 1 mA
XCBVLX195T 1 1 1 N/A 1 1 mA

XCBVLX240T 2 2 N/A 2 2 mA

XCBVLX365T 2 2 N/A 2 2 mA

XCBVLX550T®) N/A 3 3 N/A 3 3 mA

XCBVLX760(3) N/A 3 3 N/A 3 3 mA

XCB6VSX315T 2 2 2 N/A 2 2 mA

XC6VSX475TA) N/A 2 2 N/A 2 2 mA

XCBVHX250T 1 1 1 N/A N/A N/A mA

XCBVHX255T 1 1 1 N/A N/A N/A mA

XC6VHX380T) 2 2 N/A N/A N/A mA

XCBVHX565T(®) N/A 2 N/A N/A N/A mA

XQ6VLX130T N/A 1 N/A 1 N/A 1 mA

XQBVLX240T N/A 2 N/A 2 N/A 2 mA

XQBVLX550T(?) N/A N/A N/A 3 N/A 3 mA

XQBVSX315T N/A 2 N/A 2 N/A 2 mA

XQBVSX475T(7) N/A N/A N/A 2 N/A 2 mA
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Figure 2: Differential Peak-to-Peak Voltage

Table 18 summarizes the DC specifications of the clock input of the GTX transceiver. Consult UG366: Virtex-6 FPGA GTX
Transceivers User Guide for further details.

Table 18: GTX Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units
ViDIFF Differential peak-to-peak input voltage 210 800 2000 mV
Rin Differential input resistance 90 100 130 Q
Cext Required external AC coupling capacitor - 100 - nF

GTX Transceiver Switching Characteristics
Consult UG366: Virtex-6 FPGA GTX Transceivers User Guide for further information.

Table 19: GTX Transceiver Performance

Speed Grade
Symbol Description Units
-3 -2 -1 -1L
FaTxmax Maximum GTX transceiver data rate 6.6 6.6 5.0 5.0 Gb/s
FaPLLMAX Maximum PLL frequency 3.3(1 3.3(1) 27 27 GHz
FepLLMIN Minimum PLL frequency 1.2 1.2 12 1.2 GHz

Notes:
1. See Table 14 for MGTAVCC requirements when PLL frequency is greater than 2.7 GHz.

Table 20: GTX Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics

Speed Grade
Symbol Description Units
-3 -2 -1 -1L
FeTxDRPCLK GTXDRPCLK maximum frequency 150 150 125 100 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 %
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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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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 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

LVCMOS25, Fast, 16 mA 0.57 0.66 0.70 1.92 2.15 2.08 1.92 2.15 2.08 ns
LVCMOS25, Fast, 24 mA 0.57 0.66 0.70 1.79 2.15 1.96 1.79 2.15 1.96 ns
LVCMOS18, Slow, 2 mA 0.61 0.71 0.73 4.47 4.87 4.30 4.47 4.87 4.30 ns
LVCMOS18, Slow, 4 mA 0.61 0.71 0.73 2.96 3.21 2.94 2.96 3.21 2.94 ns
LVCMOS18, Slow, 6 mA 0.61 0.71 0.73 2.43 2.64 2.47 2.43 2.64 2.47 ns
LVCMOS18, Slow, 8 mA 0.61 0.71 0.73 2.11 2.41 2.24 2.11 2.41 2.24 ns
LVCMOS18, Slow, 12 mA 0.61 0.71 0.73 1.99 2.30 2.10 1.99 2.30 2.10 ns
LVCMOS18, Slow, 16 mA 0.61 0.71 0.73 1.95 2.30 2.04 1.95 2.30 2.04 ns
LVCMOS18, Fast, 2 mA 0.61 0.71 0.73 4.23 4.57 4.08 4.23 4.57 4.08 ns
LVCMOS18, Fast, 4 mA 0.61 0.71 0.73 2.76 2.97 2.74 2.76 297 2.74 ns
LVCMOS18, Fast, 6 mA 0.61 0.71 0.73 2.28 2.46 2.32 2.28 2.46 2.32 ns
LVCMOS18, Fast, 8 mA 0.61 0.71 0.73 1.99 2.34 2.14 1.99 2.34 2.14 ns
LVCMOS18, Fast, 12 mA 0.61 0.71 0.73 1.80 2.19 1.88 1.80 219 1.88 ns
LVCMOS18, Fast, 16 mA 0.61 0.71 0.73 1.74 2.18 1.88 1.74 2.18 1.88 ns
LVCMOS15, Slow, 2 mA 0.73 0.85 0.85 3.77 4.29 3.91 3.77 4.29 3.91 ns
LVCMOS15, Slow, 4 mA 0.73 0.85 0.85 2.79 3.10 2.93 2.79 3.10 2.93 ns
LVCMOS15, Slow, 6 mA 0.73 0.85 0.85 2.32 2.68 2.50 2.32 2.68 2.50 ns
LVCMOS15, Slow, 8 mA 0.73 0.85 0.85 1.98 2.29 2.24 1.98 2.29 2.24 ns
LVCMOS15, Slow, 12 mA 0.73 0.85 0.85 1.91 2.23 2.07 1.91 2.23 2.07 ns
LVCMOS15, Slow, 16 mA 0.73 0.85 0.85 1.83 2.23 1.98 1.83 2.23 1.98 ns
LVCMOS15, Fast, 2 mA 0.73 0.85 0.85 3.77 4.28 3.91 3.77 4.28 3.91 ns
LVCMOS15, Fast, 4 mA 0.73 0.85 0.85 2.53 2.78 2.66 2.53 2.78 2.66 ns
LVCMOS15, Fast, 6 mA 0.73 0.85 0.85 2.05 242 2.16 2.05 242 2.16 ns
LVCMOS15, Fast, 8 mA 0.73 0.85 0.85 1.90 2.20 2.04 1.90 2.20 2.04 ns
LVCMOS15, Fast, 12 mA 0.73 0.85 0.85 1.77 2.1 1.90 1.77 2.11 1.90 ns
LVCMOS15, Fast, 16 mA 0.73 0.85 0.85 1.76 2.1 1.92 1.76 2.11 1.92 ns
LVCMOS12, Slow, 2 mA 0.81 0.93 0.95 3.39 3.75 3.54 3.39 3.75 3.54 ns
LVCMOS12, Slow, 4 mA 0.81 0.93 0.95 2.63 2.93 2.79 2.63 2.93 2.79 ns
LVCMOS12, Slow, 6 mA 0.81 0.93 0.95 2.1 2.67 2.26 2.1 2.67 2.26 ns
LVCMOS12, Slow, 8 mA 0.81 0.93 0.95 2.02 2.25 2.17 2.02 2.25 217 ns
LVCMOS12, Fast, 2 mA 0.81 0.93 0.95 2.98 3.39 3.1 2.98 3.39 3.1 ns
LVCMOS12, Fast, 4 mA 0.81 0.93 0.95 2.16 2.70 2.31 2.16 2.70 2.31 ns
LVCMOS12, Fast, 6 mA 0.81 0.93 0.95 1.89 2.34 2.05 1.89 2.34 2.05 ns
LVCMOS12, Fast, 8 mA 0.81 0.93 0.95 1.82 2.10 1.98 1.82 2.10 1.98 ns
LvDCI_25 0.57 0.70 0.70 214 2.82 2.26 2.14 2.82 2.26 ns
LvDCI_18 0.61 0.71 0.73 2.23 2.78 2.38 2.23 2.78 2.38 ns
LvDCI_15 0.73 0.85 0.85 2.01 2.75 2.18 2.01 2.75 2.18 ns
LvDCI_Dv2_25 0.57 0.70 0.70 1.83 2.37 2.00 1.83 2.37 2.00 ns
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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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Block RAM and FIFO Switching Characteristics
Table 57: Block RAM and FIFO Switching Characteristics

o Speed Grade .
Symbol Description Units
3| 2 | 4|
Block RAM and FIFO Clock-to-Out Delays
Treko_po and Treko po_Rea!! | Clock CLK to DOUT output 160 | 179 | 2.08 | 2.36 | ns, Max
(without output register)(2)(3)
Clock CLK to DOUT output 0.60 0.66 0.75 0.83 ns, Max
(with output register)#(®)
Trcko _po_ecc and Clock CLK to DOUT output with ECC 2.62 2.89 3.30 3.73 ns, Max
TRCKO_DO_ECC_REG (without output register)(2)(©)
Clock CLK to DOUT output with ECC 0.71 0.77 0.86 0.94 ns, Max
(with output register)@(®)
Trcko_casc and Clock CLK to DOUT output with Cascade 2.49 2.77 3.18 3.61 ns, Max
TRCKO_CASC_REG (without output register) 2)
Clock CLK to DOUT output with Cascade 1.29 1.41 1.58 1.79 ns, Max
(with output register))
TRCKO_FLAGS Clock CLK to FIFO flags outputs(®) 0.74 | 0.81 0.91 0.98 | ns, Max
TRCKO_POINTERS Clock CLK to FIFO pointers outputs(?) 0.90 | 098 | 1.09 | 1.21 | ns, Max
Trcko_spBIT_Ecc and Clock CLK to BITERR (with output register) 0.62 0.68 0.76 0.82 ns, Max
RCKO_SDBIT_ECC_REG Clock CLK to BITERR (without output register) 221 | 246 | 284 | 323 | ns, Max
TRcKoO_PARITY ECC Clock CLK to ECCPARITY in ECC encode only 0.86 0.94 1.06 1.18 ns, Max
mode
TRCKO_RDADDR_ECC and Clock CLK to RDADDR output with ECC 0.73 0.79 0.90 1.00 ns, Max
TRCKO_RDADDR_ECC_REG (without output register)
Clock CLK to RDADDR output with ECC 0.76 0.82 0.92 1.02 ns, Max
(with output register)
Setup and Hold Times Before/After Clock CLK
TRCCK ADDR/TRCKC ADDR ADDR InputS(B) 0.47/ 0.53/ 0.62/ 0.66/ ns, Min
B N 0.27 0.29 0.32 0.34
Trock pDYTRCKD DI DIN inputs(®) 0.84/ | 0.95/ | 1.11/ | 1.26/ | ns, Min
- - 0.30 0.32 0.34 0.36
TRDCK DI ECC/TRCKD DI ECC DIN inputs with block RAM ECC in standard mode(g) 0.47/ 0.52/ 0.59/ 0.68/ ns, Min
o T 0.30 0.32 0.34 0.36
DIN inputs with block RAM ECC encode only(®) 0.68/ | 0.75/ | 0.85/ | 0.97/ | ns, Min
0.30 0.32 0.34 0.36
DIN inputs with FIFO ECC in standard mode(®) 0.77/ | 0.87/ | 1.02/ | 1.16/ | ns, Min
0.30 0.32 0.34 0.36
Treek ck/TReke CLK Inject single/double bit error in ECC mode 0.90/ | 1.02/ | 1.20/ | 1.56/ | ns, Min
B - 0.27 0.28 0.29 0.29
TRCCK RDEN/TRCKC RDEN Block RAM Enable (EN) input 0.31/ 0.35/ 0.41/ 0.44/ ns, Min
- - 0.26 0.27 0.30 0.31
Trecok REGCE/TRCKC_REGCE CE input of output register 0.18/ | 0.19/ | 0.22/ | 0.24/ | ns, Min
0.25 0.27 0.31 0.33
TRCCK RSTREG/TRCKC RSTREG Synchronous RSTREG input 0.22/ 0.24/ 0.28/ 0.31/ ns, Min
- - 023 | 024 | 026 | 0.27
Troek _RsTRAM/ TRCKC_RSTRAM | Synchronous RSTRAM input 0.32/ | 0.36/ | 0.41/ | 0.46/ ns, Min
0.23 0.24 0.27 0.29
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Table 57: Block RAM and FIFO Switching Characteristics (Cont'd)

Speed Grade
Symbol Description Units
-3 -2 -1 -1L
Treok We/TRcke WE Write Enable (WE) input (Block RAM only) 0.44/ | 0.47/ | 052/ | 0.67/ | ns, Min
0.19 0.25 0.35 0.24
TRCCK WREN/TRCKC WREN WREN FIFO inputs 0.47/ 0.50/ 0.55/ 0.68/ ns, Min
- - 026 | 027 | 0.30 | 0.31
TRCCK_RDEN/TRCKC_RDEN RDEN FIFO inputs 0.46/ 0.50/ 0.55/ 0.67/ ns, Min
0.26 0.27 0.30 0.31
Reset Delays
TRCO_FLAGS Reset RST to FIFO Flags/Pointers(10) 090 | 098 | 1.10 | 1.23 | ns, Max
TRCCK RSTREG/TRCKC RSTREG FIFO reset timing(”) 0.22/ 0.24/ 0.28/ 0.31/ ns, Min
- - 023 | 024 | 026 | 0.27
Maximum Frequency
Fmax Block RAM in TDP and SDP modes 600 540 450 340 MHz
(Write First and No Change modes)
Block RAM (Read First mode) 525 475 400 275 MHz
Block RAM (SDP mode)(12) 525 475 400 275 MHz
FMAXfCASCADE Block RAM Cascade 550 490 400 300 MHz
(Write First and No Change modes)
Block RAM Cascade (Read First mode) 475 425 350 235 MHz
Fmax_FIFo FIFO in all modes 600 540 450 340 MHz
Fumax_Ecc Block RAM and FIFO in ECC configuration 450 400 325 250 MHz
Notes:
1. TRACE will report all of these parameters as Trcko po-
2. Tgrcko_por includes Treko pow: TReko porr: @nd Treko popw a@s well as the B port equivalent timing parameters.
3. These parameters also apply to synchronous FIFO with DO_REG = 0.
4. Treko_po includes Treko pop as well as the B port equivalent timing parameters.
5. These parameters also apply to multirate (asynchronous) and synchronous FIFO with DO_REG = 1.
6. Troko_FLAGs includes the following parameters: Trcko_aempTy: TRCkO_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: TRCKO_WRERR.
7. Trcko_poINTERs includes both Treko_rocount @and Treko WRCOUNT.
8. The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is

possible.
9. Tgeko piincludes both A and B inputs as well as the parity inputs of A and B.
10. TRCQELAGS includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.
11. The FIFO reset must be asserted for at least three positive clock edges.

12. When using ISE software v12.4 or later, if the RDADDR_COLLISION_HWCONFIG attribute is set to PERFORMANCE or the block RAM is
in single-port operation, then the faster Fy;ax for WRITE_FIRST/NO_CHANGE modes apply.
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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 58: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description -1 -1 Units
-3 -2 (XC) | (XQ) -1L
Maximum Frequency
Fmax With all registers used 600 | 540 | 450 450 | 410 | MHz
FMAX_PATDET With pattern detector 551 | 483 | 408 408 | 356 | MHz
FMAX_MULT _NOMREG Two register multiply without 356 | 311 262 262 | 224 | MHz
MREG
FMAX_MULT NOMREG_PATDET Two register multiply without 327 | 286 | 241 241 211 | MHz
MREG with pattern detect
FMAX_PREADD_MULT _NOADREG Without ADREG 398 | 347 | 292 292 | 254 | MHz
FMAX_PREADD._MULT_NOADREG. PATDET \éVi:hotut ADREG with pattern 398 | 347 | 292 292 | 254 | MHz
etec
FMAX_NOPIPELINEREG Without pipeline registers 266 | 233 196 196 171 | MHz
(MREG, ADREG)
FMAX_NOPIPELINEREG_PATDET Without pipeline registers 250 | 219 184 184 160 | MHz
(MREG, ADREG) with pattern
detect
Configuration Switching Characteristics
Table 59: Configuration Switching Characteristics
Symbol Description Speed Grade Units
-3 2 | 1 |
Power-up Timing Characteristics
Tp (M Program Latency 5 5 5 5 ms, Max
Tpor'" Power-on-Reset 15/55 | 15/55 | 15/55 | 15/60 | ms, Min/Max
Ticck CCLK (output) delay 400 400 400 400 ns, Min
TPROGRAM Program Pulse Width 250 250 250 250 ns, Min
Master/Slave Serial Mode Programming Switching
Tocek/Teckp DIN Setup/Hold, slave mode 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | 4.5/0.0 ns, Min
Tpscek/Tscekp DIN Setup/Hold, master mode 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | 5.0/0.0 ns, Min
Tcco DOUT at 2.5V 6 6 6 7 ns, Max
DOUT at 1.8V 6 6 6 7 ns, Max
Fmeck Maximum CCLK frequency, serial modes 105 105 105 70 MHz, Max
FmcekToL Frequency Tolerance, master mode with respect to 55 55 55 60 %
nominal CCLK.
Fmscek Slave mode external CCLK 100 100 100 100 MHz
SelectMAP Mode Programming Switching
Tsmpcek/Tsmeckp SelectMAP Data Setup/Hold 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | 5.5/0.0 ns, Min
Tsmescek/Tsmeekes CSI_B Setup/Hold 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | 5.5/0.0 ns, Min
Tsmeckw/Tsmweek RDWR_B Setup/Hold 10.0/0.0 | 10.0/0.0 | 10.0/0.0 | 16.0/0.0 ns, Min
TsMmckeso CSO_B clock to out 6 6 6 7 ns, Max
(330 Q pull-up resistor required)
Tsmco CCLK to DATA out in readback at 2.5V ns, Max
CCLK to DATA out in readback at 1.8V ns, Max
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Table 64: MMCM Specification (Cont’d)

Speed Grade

Symbol Description Units
-3 -2 -1 -1L
RSTwminPULSE Minimum Reset Pulse Width 1.5 1.5 1.5 1.5 ns
FPEDMAX Maximum Frequency at the Phase Frequency 550 500 450 450 MHz

Detector with Bandwidth Set to High or Optimized(®)

Maximum Frequency at the Phase Frequency 300 300 300 300 MHz
Detector with Bandwidth Set to Low

FPEDMIN Minimum Frequency at the Phase Frequency 135 135 135 135 MHz
Detector with Bandwidth Set to High or Optimized
Minimum Frequency at the Phase Frequency 10 10 10 10 MHz
Detector with Bandwidth Set to Low
TeBDELAY Maximum Delay in the Feedback Path 3 ns Max or one CLKIN cycle
TMMCMDCK_PSEN/ Setup and Hold of Phase Shift Enable 1.04 1.04 1.04 1.04 ns
TMMCMCKD_PSEN 0.00 0.00 0.00 0.00
TMMCMDCK_PSINCDEC! Setup and Hold of Phase Shift Increment/Decrement 1.04 1.04 1.04 1.04 ns
TMMCMCKD_PSINCDEC 0.00 0.00 0.00 0.00
TMMCMCKO_PSDONE Phase Shift Clock-to-Out of PSDONE 0.32 0.34 0.38 0.38 ns
Notes:

1.
2.

apr®

© o N

When DIVCLK_DIVIDE = 3 or 4, Fiymax is 315 MHz.

This duty cycle specification does not apply to the GTH_QUAD (GTH) to MMCM connection. The GTH transceivers drive the MMCMs at the
following maximum frequencies: 323 MHz for -1 speed grade devices, 350 MHz for -2 speed grade devices, or 350 MHz for -3 speed grade
devices.

The MMCM does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.

The static offset is measured between any MMCM outputs with identical phase.

Values for this parameter are available in the Clocking Wizard.

See http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm.

Includes global clock buffer.

Calculated as Fycp/128 assuming output duty cycle is 50%.

When CASCADE4_OUT = TRUE, Foytmn is 0.036 MHz.

In ISE software 12.3 (or earlier versions supporting the Virtex-6 family), the phase frequency detector Optimized bandwidth setting is
equivalent to the High bandwidth setting. Starting with ISE software 12.4, the Optimized bandwidth setting is automatically adjusted to Low
when the software can determine that the phase frequency detector input is less than 135 MHz.
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Virtex-6 Device Pin-to-Pin Input Parameter Guidelines

All devices are 100% functionally tested. The representative values for typical pin locations and normal clock loading are

listed in Table 68. Values are expressed in hanoseconds unless otherwise noted.

Table 68: Global Clock Input Setup and Hold Without MMCM

Speed Grade
Symbol Description Device Units
3 | 2 | a4 |
Input Setup and Hold Time Relative to Global Clock Input Signal for LWVCMOS25 Standard.(1)
Tpsen/ TPHFD Full Delay (Legacy Delay or Default Delay) XC6VLX75T 1.33/ 1.44/ 1.75/ 2.18/ ns
Global Clock Input and IFF(@) without MMCM 0.03 0.03 0.03 -0.22
XCBVLX130T 1.31/ 1.54/ 1.88/ 2.31/ ns
-0.08 | -0.08 | —0.08 | —-0.12
XC6VLX195T 1.36/ 1.60/ 1.97/ 2.40/ ns
-0.11 | -0.11 | -0.11 | -0.25
XC6VLX240T 1.36/ 1.60/ 1.97/ 2.40/ ns
—-0.11 -0.11 -0.11 -0.25
XCBVLX365T 1.79/ 1.87/ 2.17/ 2.48/ ns
-0.28 | 028 | -0.28 | -0.24
XC6VLX550T N/A 2.22/ 2.36/ 2.77/ ns
-0.12 -0.12 -0.26
XC6VLX760 N/A 2.19/ 2.35/ 2.71/ ns
-0.24 | -0.24 | -0.21
XC6VSX315T 1.75/ 1.85/ 2.06/ 2.47/ ns
-0.09 | -0.09 | -0.09 | -0.24
XC6VSX475T N/A 2.14/ 2.31/ 2.71/ ns
-0.14 | -0.14 | -0.30
XCBVHX250T 1.93/ 2.04/ 2.25/ N/A ns
-0.22 | -0.22 | -0.22
XCBVHX255T 1.81/ 2.11/ 2.56/ N/A ns
-0.33 | -0.33 | -0.33
XC6VHX380T 1.93/ 2.04/ 2.25/ N/A ns
-0.11 | -0.11 | -0.11
XCBVHX565T N/A 2.20/ 2.39/ N/A ns
-0.12 | -0.12
XQ6VLX130T N/A 1.54/ 1.88/ 2.31/ ns
-0.08 | -0.08 | -0.12
XQB6VLX240T N/A 1.60/ 1.97/ 2.40/ ns
-0.11 | -0.11 | -0.25
XQ6VLX550T N/A N/A 2.36/ 2.77/ ns
-0.12 | -0.26
XQ6VSX315T N/A 1.85/ 2.06/ 2.47/ ns
-0.09 | -0.09 | -0.24
XQ6VSX475T N/A N/A 2.31/ 2.71/ ns
-0.14 | -0.30
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.
IFF = Input Flip-Flop or Latch

A

3. 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.
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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

Speed Grade

Symbol Description Device Units
-3 -2 -1 -1L
Tpep. oLk Global Clock Tree Duty Cycle Distortion(?) All 012 | 012 | 0.12 | 0.12 ns
TCKSKEW Global Clock Tree Skew(?) XCBVLX75T 015 | 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
XCeVLX240T 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
XCBVLX760 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
XCB6VHX255T 0.35 0.37 0.41 N/A ns
XCBVHX380T 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
XQBVLX550T N/A N/A 0.54 0.54 ns
XQ6VSX315T N/A 0.28 0.32 0.30 ns
XQBVSX475T N/A N/A 0.44 0.42 ns
Tbeb_BUFIO I/0 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
TBUFIOSKEW?2 I/O clock tree skew across three clock regions All 0.10 0.12 0.23 0.12 ns
Tbcb_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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Table 72: Package Skew

Symbol Description Device Package Value Units
T Package Skew(!) FF484 95 s
PKGSKEW 9 XCBVLX75T P

FF784 146 ps
FF484 95 ps
XCBVLX130T FF784 146 ps
FF1156 165 ps
FF784 145 ps

XCBVLX195T
FF1156 182 ps
FF784 146 ps
XC6VLX240T FF1156 182 ps
FF1759 187 ps
FF1156 189 ps

XCBVLX365T
FF1759 184 ps
FF1759 196 ps

XCBVLX550T
FF1760 249 ps
XCBVLX760 FF1760 236 ps
FF1156 168 ps

XCBVSX315T
FF1759 190 ps
FF1156 168 ps

XC6VSX475T
FF1759 204 ps
XCBVHX250T FF1154 166 ps
FF1155 168 ps

XCBVHX255T
FF1923 228 ps
FF1154 159 ps
FF1155 172 ps

XCBVHX380T
FF1923 227 ps
FF1924 220 ps
FF1923 232 ps

XCBVHX565T
FF1924 197 ps
XQ6VLX130T RF784 146 ps
RF1156 165 ps
FFG1156 165 ps
XQ6VLX240T RF784 146 ps
RF1156 182 ps
FFG1156 182 ps
RF1759 187 ps
XQ6VLX550T RF1759 196 ps
XQ6VSX315T RF1156 168 ps
FFG1156 168 ps
RF1759 190 ps
XQ6VSX475T RF1156 168 ps
FFG1156 168 ps
RF1759 204 ps

Notes:

1. These values represent the worst-case skew between any two SelectlO resources in the package: shortest flight time to longest flight time
from Pad to Ball (7.0 ps per mm).

2. Package trace length information is available for these device/package combinations. This information can be used to deskew the package.
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Table 73: Sample Window

L. . Speed Grade .
Symbol Description Device Units
-3 -2 -1 -1L
Tsavp Sampling Error at Receiver Pins(1) All 510 560 610 670 ps
Tsamp_BUFIO Sampling Error at Receiver Pins using BUFIO() All 300 350 400 440 ps
Notes:

1. This parameter indicates the total sampling error of Virtex-6 FPGA DDR input registers, measured across voltage, temperature, and
process. The characterization methodology uses the MMCM to capture the DDR input registers’ edges of operation. These measurements
include:

- CLKO MMCM jitter

- MMCM accuracy (phase offset)

- MMCM phase shift resolution

These measurements do not include package or clock tree skew.

2. This parameter indicates the total sampling error of Virtex-6 FPGA DDR input registers, measured across voltage, temperature, and
process. The characterization methodology uses the BUFIO clock network and IODELAY to capture the DDR input registers’ edges of
operation. These measurements do not include package or clock tree skew.

Table 74: Pin-to-Pin Setup/Hold and Clock-to-Out

L Speed Grade .
Symbol Description Units
3 2 | a4 | -
Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO
Tescs/TPHCS | Setup/Hold of I/0 clock | -0.28/1.09 | -0.28/1.16 | -0.28/1.33 | -0.18/1.79 | ns
Pin-to-Pin Clock-to-Out Using BUFIO
TicKOFCS | Glock-to-Out of 1/O clock | 422 | 459 | 522 | 563 | ns
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Updated Table 58, page 46 to more closely match the DSP48E1 speed specifications. Updated
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07/30/10
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XCBVLX195T, XC6VLX240T, XC6VLX365T, and XC6VLX550T devices using ISE 12.2 software with
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devices in Table 2.
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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
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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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