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

Table 3: DC Characteristics Over Recommended Operating Conditions (1(2)

Symbol Description Min Typ Max | Units
Vprint | Data retention Vo yt Voltage (below which configuration data might be lost) 0.75 - - \
VDRI Data retention Vcayx voltage (below which configuration data might be lost) 2.0 - - \
IRer VRer leakage current per pin - - 10 pA
I Input or output leakage current per pin (sample-tested) - - 10 pA
Cin® | Die input capacitance at the pad - - 8 pF
Pad pull-up (when selected) @ V| =0V, Voo = 2.5V 20 - 80 pA
- Pad pull-up (when selected) @ V| =0V, Voo = 1.8V 8 - 40 pA
Pad pull-up (when selected) @ V| = 0V, Voo = 1.5V 5 - 30 pA
Pad pull-up (when selected) @ V |\ =0V, Voo = 1.2V 1 - 20 pA
Irpp | Pad pull-down (when selected) @ V) = 2.5V 3 - 80 pA
IgarT | Battery supply current - - 150 nA
n Temperature diode ideality factor - 1.0002 - n
r Series resistance - 5 - Q

Notes:

1. Typical values are specified at nominal voltage, 25°C.

2. Maximum value specified for worst case process at 25°C.

3. This measurement represents the die capacitance at the pad, not including the package.
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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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Power-On Power Supply Requirements

Xilinx FPGAs require a certain amount of supply current during power-on to insure proper device initialization. The actual
current consumed depends on the power-on sequence and ramp rate of the power supply.

The recommended power-on sequence for Virtex-6 devices is Vooint Vocaux, and Voo to meet the power-up current
requirements listed in Table 5. Vg )yt €an be powered up or down at any time, but power up current specifications can vary
from Table 5. The device will have no physical damage or reliability concerns if Vooint Vocaux: and Veco sequence cannot
be followed.

If the recommended power-up sequence cannot be followed and the 1/0Os must remain 3-stated throughout configuration,
then Vgcaux must be powered prior to Voo of Vocaux and Veco must be powered by the same supply. Similarly, for power-
down, the reverse Vscaux and Voo sequence is recommended if the I/Os are to remain 3-stated.

The GTH transceiver supplies must be powered using a MGTHAVCC, MGTHAVCCRX, MGTHAVCCPLL, and MGTHAVTT
sequence. There are no sequencing requirement for these supplies with respect to the other FPGA supply voltages. For
more detail see Table 27: GTH Transceiver Power Supply Sequencing. There are no sequencing requirements for the GTX
transceivers power supplies.

Table 5 shows the minimum current, in addition to Igcq, that are required by Virtex-6 devices for proper power-on and
configuration. If the current minimums shown in Table 4 and Table 5 are met, the device powers on after all three supplies
have passed through their power-on reset threshold voltages. The FPGA must be configured after applying Vooint Vecaux
and Vo for the appropriate configuration banks. Once initialized and configured, use the XPE tools to estimate current
drain on these supplies.

Table 5: Power-On Current for Virtex-6 Devices

Device lccintmin lccauxmin Iccomin Units

Typ(") Typ(") Typ(")
XCBVLX75T See IgeonTq in Table 4 lccauxq + 10 lccoq + 30 mA per bank mA
XC6VLX130T See IgginTq in Table 4 lccauxq + 10 lccoq + 30 mA per bank mA
XC6VLX195T See IgcinTq in Table 4 lccauxq + 40 lccoq + 30 mA per bank mA
XC6VLX240T See IgenTq in Table 4 lccauxq + 40 lccoq + 30 mA per bank mA
XC6VLX365T See IgginTq in Table 4 lccauxaq + 40 lccoq + 30 mA per bank mA
XC6VLX550T See IgcinTq in Table 4 lccauxq + 40 lccoq + 30 mA per bank mA
XC6VLX760 See IgenTq in Table 4 lccauxq + 40 lccoq + 30 mA per bank mA
XC6VSX315T See IgginTq in Table 4 lccauxaq + 40 lccoq + 30 mA per bank mA
XCeVSX475T See IgcinTq in Table 4 lccauxq + 50 lccoq + 30 mA per bank mA
XC6VHX250T See IgenTq in Table 4 lccauxq + 40 lccoq + 30 mA per bank mA
XC6VHX255T See IgginTq in Table 4 lccauxaq + 40 lccoq + 30 mA per bank mA
XC6VHX380T See IgcinTq in Table 4 lccauxq + 40 lccoq + 30 mA per bank mA
XC6VHX565T See IgenTq in Table 4 lccauxq + 40 lccoq + 30 mA per bank mA
XQ6VLX130T See IgginTq in Table 4 lccauxq + 100 lccoq + 30 mA per bank mA
XQ6VLX240T See IgginTq in Table 4 lccauxq + 100 lccoq + 30 mA per bank mA
XQ6VLX550T See IgenTq in Table 4 lccauxq + 100 lccoq + 30 mA per bank mA
XQ6VSX315T See IgginTq in Table 4 lccauxq + 100 lccoq + 40 mA per bank mA
XQ6VSX475T See IgginTq in Table 4 lccauxq + 100 lccoq + 40 mA per bank mA
Notes:

1. Typical values are specified at nominal voltage, 25°C.
2. Use the XPower Estimator (XPE) spreadsheet tool (download at http://www.xilinx.com/power) to calculate maximum power-on currents.
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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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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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Table 21: GTX Transceiver Reference Clock Switching Characteristics

L. . All Speed Grades .
Symbol Description Conditions Units
Min Typ Max
Faclk Reference clock frequency range 62.5 - 650 MHz
TReLK Reference clock rise time 20% — 80% - 200 - ps
Trck Reference clock fall time 80% — 20% - 200 - ps
TbcRrer Reference clock duty cycle Transceiver PLL only 45 50 55 Y%
TLocK tCiJrlr?é:k recovery frequency acquisition Initial PLL lock - - 1 ms
C Lock to data after PLL has locked - - 200 ys
TpHASE Clock recovery phase acquisition time to the reference clock
80%———— N\~ ————————"d——Af -
e Bt i (s Nttty
TroLk 1=
' ds152_05_042109
Figure 3: Reference Clock Timing Parameters
Table 22: GTX Transceiver User Clock Switching Characteristics(1)
Lo . Speed Grade .
Symbol Description Conditions Units
-3 -2 -1 -1L
) Internal 20-bit data path 330 330 250 250 MHz
Frxoutr | TXOUTCLK maximum frequency -
Internal 16-bit data path 412.5 4125 3125 250 MHz
) Internal 20-bit data path 330 330 250 250 MHz
Frxrec | RXRECCLK maximum frequency -
Internal 16-bit data path 412.5 4125 3125 250 MHz
TRx RXUSRCLK maximum frequency 4125@) | 41250 3125 250 MHz
1 byte interface 376 376 3125 250 MHz
Trx2 RXUSRCLK2 maximum frequency | 2 byte interface 406.25 406.25 312.5 250 MHz
4 byte interface 206.25 206.25 156.25 125 MHz
Trx TXUSRCLK maximum frequency 41250) | 412.50) 3125 250 MHz
1 byte interface 376 376 3125 250 MHz
Trxo TXUSRCLK2 maximum frequency | 2 byte interface 406.25 406.25 312.5 250 MHz
4 byte interface 206.25 206.25 156.25 125 MHz
Notes:
1. Clocking must be implemented as described in UG366: Virtex-6 FPGA GTX Transceivers User Guide.
2. 406.25 MHz when the RX elastic buffer is bypassed.
3. 406.25 MHz when the TX buffer is bypassed.
DS152 (v3.4) January 12, 2012 www.xilinx.com
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Table 24: GTX Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units
. RX oversampler not enabled 0.600 - Fatxmax | Gb/s
FaTxRrx Serial data rate
RX oversampler enabled 0.480 - 0.600 Gb/s
TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data - 75 - ns
RXooBvDPP OOB detect threshold peak-to-peak 60 - 150 mV
Receiver spread-spectrum -5000 - 0 ppm
RXSST trackingm Modulated @ 33 KHz
RXRL Run length (CID) Internal AC capacitor bypassed - - 512 ul
RX Data/REFCLK PPM offset CDR 2"d-order loop disabled —200 - 200 ppm
PPMTOL tolerance CDR 2nd-order loop enabled —2000 - 2000 ppm
SJ Jitter Tolerance(®
JT_SJg 5 Sinusoidal Jitter(®) 6.5 Gb/s 0.44 - - ul
JT_SJs0 Sinusoidal Jitter(3) 5.0 Gb/s 0.44 - - ul
JT_SJso5 Sinusoidal Jitter(3) 4.25 Gb/s 0.44 - - ul
JT_SJ375 Sinusoidal Jitter(3) 3.75 Gb/s 0.44 - - ul
JT_SJ3 125 Sinusoidal Jitter(3) 3.125 Gb/s 0.45 - - ul
JT_SJ3 1050 Sinusoidal Jitter(3) 3.125 Gb/s(4) 0.45 - - ul
JT_SJs5 Sinusoidal Jitter(3) 2.5 Gb/s®) 0.5 - - ul
JT_SJq 5 Sinusoidal Jitter(3) 1.25 Gb/s(®) 0.5 - - ul
JT_SJg0o Sinusoidal Jitter(®) 600 Mb/s 0.4 - - ul
JT_Sdago Sinusoidal Jitter(3) 480 Mb/s 0.4 - - ul
SJ Jitter Tolerance with Stressed Eye(2)
. ) 3.125 Gb/s 0.70 - - ul
JT_TJUSE; 125 Total Jitter with Stressed Eye(?)
’ 5.0 Gb/s 0.70 - - ul
i i i i 3.125 Gb/s 0.1 - - ul
JT_SJSE; 15 Elmi%mdal Jitter with Stressed
: ye 5.0 Gb/s 0.1 - - ul
Notes:
1. Using PLL_RXDIVSEL_OUT =1, 2, and 4.
2. Alljitter values are based on a bit error ratio of 1e~12,
3. The frequency of the injected sinusoidal jitter is 80 MHz.
4. PLL frequency at 1.5625 GHz and OUTDIV = 1.
5. PLL frequency at 2.5 GHz and OUTDIV = 2.
6. PLL frequency at 2.5 GHz and OUTDIV = 4.
7. Composite jitter with RX equalizer enabled. DFE disabled.
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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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Production Silicon and ISE Software Status

In some cases, a particular family member (and speed grade) is released to production before a speed specification is
released with the correct label (Advance, Preliminary, Production). Any labeling discrepancies are corrected in subsequent
speed specification releases.

Table 43 lists the production released Virtex-6 family member, speed grade, and the minimum corresponding supported

speed specification version and ISE software revisions. The ISE® software and speed specifications listed are the minimum
releases required for production. All subsequent releases of software and speed specifications are valid.

Table 43: Virtex-6 Device Production Software and Speed Specification Release

Device Speed Grade Designations

-3 -2 -1 -1L
XCBVLX75T ISE 12.2 v1.08 ISE 12.3 v1.07 Patch
XC6VLX130T ISE 12.1 v1.06 ISE 11.5 v1.05(2) ISE 11.5 v1.05(2) ISE 12.2 v1.05
XCBVLX195T ISE 12.1 v1.06 ISE 12.1 v1.06 ISE 12.1 v1.06 ISE 12.2 v1.04
XCBVLX240T ISE 12.1 v1.06 ISE 11.4.1 v1.04 ISE 11.4.1 v1.04 ISE 12.2 v1.04
XCBVLX365T ISE 12.2 v1.08 ISE 12.2 v1.04
XCBVLX550T N/A ISE 12.2 v1.07 ISE 12.2 v1.04
XCBVLX760 N/A ISE 12.2 v1.08 ISE 12.3 v1.07 Patch
XCBVSX315T ISE 12.2 v1.08 ISE 12.1 v1.06 ISE 12.3 v1.07 Patch
XC6VSX475T N/A ISE 12.2 v1.08 ISE 12.3 v1.07 Patch
XCBVHX250T ISE 12.4 v1.10 N/A
XCBVHX255T ISE 13.1 v1.14 using the ISE 13.1 software update N/A
XC6VHX380T ISE 12.4 v1.10 N/A
XCBVHX565T N/A ISE 13.1 v1.14 using the ISE 13.1 software update N/A
XQ6VLX130T N/A ISE 13.3 v1.17 Patch ISE 13.3 v1.10
XQBVLX240T N/A ISE 13.3 v1.17 Patch ISE 13.3 v1.10
XQ6VLX550T N/A N/A ISE 13.3 v1.17 Patch ISE 13.3v1.10
XQBVSX315T N/A ISE 13.3 v1.17 Patch ISE 13.3v1.10
XQBVSX475T N/A N/A \ ISE 13.3 v1.17 Patch ISE 13.3 v1.10
Notes:

1. Blank entries indicate a device and/or speed grade in advance or preliminary status.
2. Designs utilizing the GTX transceivers must use the software version ISE 12.1 v1.06 or later.
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Output Delay Measurements

Output delays are measured using a Tektronix P6245 FPGA Output
TDS500/600 probe (< 1 pF) across approximately 4" of FR4

microstrip trace. Standard termination was used for all

testing. The propagation delay of the 4" trace is

characterized separately and subtracted from the final

measurement, and is therefore not included in the

generalized test setups shown in Figure 6 and Figure 7.

Rrer VMEeas

L 1

ds152_07_042109

Crer—=

Y Figure 7: Differential Test Setup
REF
Measurements and test conditions are reflected in the IBIS

models except where the IBIS format precludes it.
Parameters Vger, Rrer, Crers and Viyeas fully describe
the test conditions for each I/O standard. The most accurate
prediction of propagation delay in any given application can
be obtained through IBIS simulation, using the following

Rrer

FPGA Output

VMEeas _ method:
(voltage level when taking
delay measurement) 1. Simulate the output driver of choice into the generalized

—— Crer
(probe capacitance)

— 2.

test setup, using values from Table 48.

Record the time to Veas-

Simulate the output driver of choice into the actual PCB
trace and load, using the appropriate 1BIS model or
capacitance value to represent the load.

ds152_06_042109 3

Figure 6: Single Ended Test Setup

4. Record the time to Vygas-

5. Compare the results of steps 2 and 4. The increase or
decrease in delay yields the actual propagation delay of
the PCB trace.

Table 48: Output Delay Measurement Methodology

Description II?t\tSt:?;:tzrd F:?)E)F C(RFI)EE(;) VI%II\%-\S V(Fit,E)F
LVCMOS, 2.5V LVCMOS25 1M 0 1.25 0
LVCMOS, 1.8V LVCMOS18 M 0 0.9 0
LVCMOS, 1.5V LVCMOS15 1M 0 0.75 0
LVCMOS, 1.2V LVCMOS12 1M 0 0.75 0
HSTL (High-Speed Transceiver Logic), Class | HSTL_I 50 0 VRer 0.75
HSTL, Class Il HSTL_II 25 0 VREF 0.75
HSTL, Class Il HSTL_III 50 0 0.9 1.5
HSTL, Class I, 1.8V HSTL_I_18 50 0 VRer 0.9
HSTL, Class Il, 1.8V HSTL_I1_18 25 0 VREF 0.9
HSTL, Class lll, 1.8V HSTL_III_18 50 0 1.1 1.8
SSTL (Stub Series Terminated Logic), Class I, 1.8V SSTL18_lI 50 0 VRer 0.9
SSTL, Class II, 1.8V SSTL18_lI 25 0 VREF 0.9
SSTL, Class I, 2.5V SSTL2_| 50 0 VREF 1.25
SSTL, Class Il, 2.5V SSTL2_1I 25 0 VREF 1.25
LVDS (Low-Voltage Differential Signaling), 2.5V LVDS_25 100 0 0@ 1.2
LVDSEXT (LVDS Extended Mode), 2.5V LVDS_25 100 0 0@ 1.2
BLVDS (Bus LVDS), 2.5V BLVDS_25 100 0 0@ 0
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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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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 - - Units
y P 3 | -2 1 T a
(XC) | (XQ)
TDSPDO_{PC|N, CARRYCASCIN, MULTSIGNIN}_ {PC'N, CARRYCASC'N, 1.28 1.46 1.72 1.72 2.06 ns
{PCOUT, CARRYCASCOUT, MULTSIGNOUT} MULTSIGNIN} input to {PCOUT,
CARRYCASCOUT,
MULTSIGNOUT} output
Clock to Outs from Output Register Clock to Output Pins
TpSPCKO_{P, CARRYOUT} PREG CLK (PREG) to {P, CARRYOUT} | 0.38 | 0.43 | 0.50 | 0.50 | 0.57 | ns
output
TDSPCKO_{PCOUT, CARRYCASCOUT, MULTSIGNOUT}_PReG | CLK (PREG) to 0.50 | 0.56 | 0.66 | 0.66 | 0.76 | ns
{CARRYCASCOUT, PCOUT,
MULTSIGNOUT} output
Clock to Outs from Pipeline Register Clock to Output Pins
TDSPCKO?{P, CARRYOUT}_MREG CLK (MREG) to {P, CARRYOUT} 1.72 1.96 2.30 2.30 2.69 ns
output
TDSPCKO_{PCOUT, CARRYCASCOUT, MULTSIGNOUT}_MREG | CLK (MREG) to {PCOUT, 1.81 | 206 | 243 | 243 | 288 | ns
CARRYCASCOUT,
MULTSIGNOUT} output
TDSPCKO_{P, CARRYOUT}_ADREG_MULT CLK (ADREG) to {P, 2.79 | 3.16 3.72 3.72 4.32 ns
CARRYOUT} output
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (ADREG) to {PCOUT, 2.87 3.26 3.84 3.84 4.51 ns
MULTSIGNOUT}_ADREG_MULT CARRYCASCOUT,
MULTSIGNOUT} output
Clock to Outs from Input Register Clock to Output Pins
TDSPCKO_{P, CARRYOUT}_{AREG, BREG}_MULT CLK (AREG, BREG) to {P, 3.97 452 5.36 5.36 6.20 ns
CARRYOUT} output using
multiplier
TDSPCKO_{P, CARRYOUT}_{AREG, BREG} CLK (AREG, BREG) to {P, 1.70 | 1.93 2.27 2.27 2.65 ns
CARRYOUT} output not using
multiplier
TDSPCKO_{P, CARRYOUT}_CREG CLK (CREG) to {P, CARRYOUT} | 1.70 | 1.93 2.27 2.27 2.80 ns
output
TDSPCKO_{P, CARRYOUT}_DREG_MULT CLK (DREG) to {P, CARRYOUT} | 3.89 | 4.44 5.25 5.25 6.07 ns
output
Clock to Outs from Input Register Clock to Cascading Output Pins
TDSPCKO_{ACOUT; BCOUT]_{AREG; BREG} CLK (AREG, BREG) to {P, 0.66 | 0.76 0.89 0.89 1.01 ns
CARRYOUT} output
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (AREG, BREG)to {PCOUT, | 4.05 | 463 | 549 | 549 | 6.39 | ns
MULTSIGNOUT}_{AREG, BREG}_MULT CARRYCASCOUT, _
MULTSIGNOUT} output using
multiplier
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (AREG, BREG) to {PCOUT, 1.79 2.03 2.40 2.40 2.84 ns
MULTSIGNOUT}_{AREG, BREG} CARRYCASCOUT,
MULTSIGNOUT} output not
using multiplier
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (DREG) to {PCOUT, 3.98 | 454 5.38 5.38 6.26 ns
MULTSIGNOUT}_DREG_MULT CARRYCASCOUT, .
MULTSIGNOUT} output using
multiplier
TbsPcko_{PCOUT, CARRYCASCOUT, MULTSIGNOUT}_CREG | CLK (CREG) to {PCOUT, 1.78 | 2.03 | 240 | 240 | 299 | ns
CARRYCASCOUT,
MULTSIGNOUT} 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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Table 59: Configuration Switching Characteristics (Contd)

Speed Grade
Symbol Description Units

-3 -2 -1 -1L
TMMCMDCK?DI/ DI Setup/HoId 1.25/ 1.40/ 1.63/ 1.64/ ns
TmmMemeKD_pl 0.00 0.00 0.00 0.00
TMMCMDCK_DEN/ DEN Setup/Hold time 1.25/ 1.40/ 1.63/ 1.64/ ns
TMMCMCKD_DEN 0.00 0.00 0.00 0.00
TmMmcMDCK_DWE/ DWE Setup/Hold time 1.25/ 1.40/ 1.63/ 1.64/ ns
TmmMcmeKkD_DwE 0.00 0.00 0.00 0.00
TMMCMCKO_ DO CLK to out of DO®) 2.60 3.02 3.64 3.68 ns
TMMCMCKO_DRDY CLK to out of DRDY 0.32 0.34 0.38 0.38 ns

Notes:

1. To support longer delays in configuration, use the design solutions described in UG360: Virtex-6 FPGA Configuration User Guide.
2. Only during configuration, the last edge is determined by a weak pull-up/pull-down resistor in the I/O.
3. DO will hold until next DRP operation.

Clock Buffers and Networks
Table 60: Global Clock Switching Characteristics (Including BUFGCTRL)

Speed Grade

Symbol Description Devices Units
-3 -2 -1 -1L
TBCCCK_CE/TBCCKC_CE(1) CE pins Setup/HoId All 0.11/ 0.13/ 0.16/ 0.13/ ns
0.00 0.00 0.00 0.00
TBCCCK S/TBCCKC 3(1) S pins Setup/Hold All 0.11/ 0.18/ 0.16/ 0.18/ ns
- - 0.00 0.00 0.00 0.00
TBCCKO_O(z) BUFGCTRL delay from 10/11 to O All 0.07 0.08 0.10 0.10 ns
Maximum Frequency
All except LX760 | 800 750 700 667 MHz
Fmax Global clock tree (BUFG)
LX760 N/A 700 700 667 MHz
Notes:

1. Tgceck ce and Tgeeke ce Must be satisfied to assure glitch-free operation of the global clock when switching between clocks. These
parameters do not apply to the BUFGMUX_VIRTEX4 primitive that assures glitch-free operation. The other global clock setup and hold
times are optional; only needing to be satisfied if device operation requires simulation matches on a cycle-for-cycle basis when switching
between clocks.

2. Tpggcko_o (BUFG delay from 10 to O) values are the same as Tgcoko o Values.

Table 61: Input/Output Clock Switching Characteristics (BUFIO)

L. Speed Grade .
Symbol Description Units
-3 -2 -1 -1L
Tgiocko_ o Clock to out delay from I to O 0.14 0.16 0.18 0.21 ns

Maximum Frequency

Fuax /O clock tree (BUFIO) | 800 | 800 | 710 | 710 | MHz

Table 62: Regional Clock Switching Characteristics (BUFR)

Speed Grade
Symbol Description Units

-3 -2 -1 -1L
TBRCKO O Clock to out delay from | to O 0.56 0.62 0.73 0.82 ns

T Clock to out delay from I to O with Divide Bypass attribute | 0.28 0.31 0.36 0.41 ns
BRCKO_O_BYP set
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Table 62: Regional Clock Switching Characteristics (BUFR) (Cont’d)

Speed Grade
Symbol Description Units
-3 -2 -1 -1L
TsRDO O Propagation delay from CLR to O 0.69 0.74 0.80 1.12 ns
Maximum Frequency
Fuax!) Regional clock tree (BUFR) | 500 | 420 | 300 | 300 | MMz
Notes:
1. The maximum input frequency to the BUFR is the BUFIO Fy ax frequency.
Table 63: Horizontal Clock Buffer Switching Characteristics (BUFH)
Symbol Description Speed Grade Units
-3 -2 -1 -1L
TgHCKO O BUFH delay from [ to O 0.10 0.11 0.13 0.15 ns
Tarock e/TBHOKG. CE CE pin Setup and Hold 004 | 004 | 907 | 004 | ne
Maximum Frequency
Frax | Horizontal clock buffer (BUFH) | 800 | 750 | 700 | 667 | MHz
MMCM Switching Characteristics
Table 64: MMCM Specification
Symbol Description Speed Grade Units
-3 -2 -1 -1L
FINMAX Maximum Input Clock Frequency(1) 800 750 700 700 MHz
FinmIN Minimum Input Clock Frequency 10 10 10 10 MHz
FiNuITTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
Finouty®@ Allowable Input Duty Cycle: 10—49 MHz 25/75 %
Allowable Input Duty Cycle: 50—199 MHz 30/70 %
Allowable Input Duty Cycle: 200—399 MHz 35/65 %
Allowable Input Duty Cycle: 400—499 MHz 40/60 %
Allowable Input Duty Cycle: >500 MHz 45/55 %
FMIN_PSCLK Minimum Dynamic Phase Shift Clock Frequency 0.01 0.01 0.01 0.01 MHz
FMmax_PscLK Maximum Dynamic Phase Shift Clock Frequency 550 500 450 450 MHz
Fvcomin Minimum MMCM VCO Frequency 600 600 600 600 MHz
Fvcomax Maximum MMCM VCO Frequency 1600 1440 1200 1200 MHz
FEANDWIDTH Low MMCM Bandwidth at Typical(®) 1.00 1.00 1.00 1.00 MHz
High MMCM Bandwidth at Typical(® 4.00 4.00 4.00 4.00 MHz
TSTATPHAOFFSET Static Phase Offset of the MMCM Outputs®) 0.12 0.12 0.12 0.12 ns
TOUTJITTER MMCM Output Jitter(S) Note 3
TouTDuTY MMCM Output Clock Duty Cycle Precision(®) 0.15 0.20 0.20 0.20 ns
TLockmax MMCM Maximum Lock Time 100 100 100 100 ps
Foutmax MMCM Maximum Output Frequency 800 750 700 700 MHz
FouTMIN MMCM Minimum Output Frequency(7)(®) 4.69 4.69 4.69 4.69 MHz
TEXTFDVAR External Clock Feedback Variation < 20% of clock input period or 1 ns Max
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Table 66: Global Clock Input to Output Delay With MMCM

Symbol Description Device Speed Grade Units
3 | 2 | A L
LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with MMCM.
T\ICKOFMMCMGC Global Clock Input and OUTFF with XC6VLX75T 2.34 2.50 2.77 2.85 ns
MMCM XCBVLX130T 2.35 2.51 2.78 2.87 ns
XCBVLX195T 2.36 2.52 2.79 2.88 ns
XC6VLX240T 2.36 2.52 2.79 2.88 ns
XCBVLX365T 2.37 2.53 2.79 2.89 ns
XCBVLX550T N/A 2.55 2.82 2.93 ns
XC6VLX760 N/A 2.54 2.82 2.92 ns
XCB6VSX315T 2.35 2.51 2.79 2.87 ns
XCeVSX475T N/A 2.43 2.70 2.79 ns
XC6VHX250T 2.36 2.53 2.80 N/A ns
XCBVHX255T 2.46 2.63 2.91 N/A ns
XC6VHX380T 2.39 2.59 2.83 N/A ns
XCB6VHX565T N/A 2.54 2.81 N/A ns
XQBVLX130T 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 0B 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 67: Clock-Capable Clock Input to Output Delay With MMCM

Symbol Description Device Speed Grade Units
3 | 2 | 1 | -
LVCMOS25 Clock-capable Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with MMCM.
TickoEMMCMCC Clock-capable Clock Input and OUTFF | XC6VLX75T 2.22 2.38 2.63 2.72 ns
with MMCM XCBVLX130T 2.24 2.39 2.65 2.74 ns
XCBVLX195T 2.24 2.40 2.65 2.75 ns
XC6VLX240T 2.24 2.40 2.65 2.75 ns
XCBVLX365T 2.25 2.42 2.65 2.76 ns
XCBVLX550T N/A 2.43 2.68 2.80 ns
XC6VLX760 N/A 2.42 2.69 2.79 ns
XCBVSX315T 2.23 2.38 2.65 2.73 ns
XC6VSX475T N/A 2.30 2.57 2.66 ns
XC6VHX250T 2.25 2.41 2.67 N/A ns
XCBVHX255T 2.35 2.51 2.78 N/A ns
XC6VHX380T 2.27 2.43 2.69 N/A ns
XCB6VHX565T N/A 2.41 2.68 N/A ns
XQBVLX130T N/A 2.39 2.65 2.74 ns
XQ6VLX240T N/A 2.40 2.65 2.75 ns
XQ6VLX550T N/A N/A 2.68 2.80 ns
XQ6VSX315T N/A 2.38 2.65 2.73 ns
XQ6VSX475T N/A N/A 2.57 2.66 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 0B 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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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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