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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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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 ()

lccauxq | Quiescent Vocaux | XCBVLX75T 45 45 45 N/A 45 45 mA
supply current XCBVLX130T 75 75 75 N/A 75 75 mA
XCBVLX195T 113 113 113 N/A 113 113 mA

XCBVLX240T 135 135 135 N/A 135 135 mA

XCBVLX365T 191 191 191 N/A 191 191 mA

XCBVLX550T®) N/A 286 286 N/A 286 286 mA

XCBVLX760(3) N/A 387 387 N/A 387 387 mA

XC6VSX315T 186 186 186 N/A 186 186 mA

XC6VSX475TA) N/A 279 279 N/A 279 279 mA

XCBVHX250T 152 152 152 N/A N/A N/A mA

XCBVHX255T 152 152 152 N/A N/A N/A mA

XC6VHX380T) 227 227 227 N/A N/A N/A mA

XCBVHX565T®) N/A 315 315 N/A N/A N/A mA

XQBVLX130T®) N/A 75 N/A 75 N/A 75 mA

XQBVLX240T(®) N/A 135 N/A 135 N/A 135 mA

XQBVLX550T(7) N/A N/A N/A 286 N/A 286 mA

XQBVSX315T(®) N/A 186 N/A 186 N/A 186 mA

XQBVSX475T(7) N/A N/A N/A 279 N/A 279 mA

Notes:
1. Typical values are specified at nominal voltage, 85°C junction temperatures (T;). -1 and -2 industrial (I) grade devices have the same typical

values as commercial (C) grade devices at 85°C, but higher values at 100°C. {Jse the XPE tool to calculate 100°C values. -1L industrial
temperature range devices have the values specified in this column.

2. Use the XPE tool to calculate 125°C values for -1M temperature range devices.

3. The -2E extended temperature range (T; = 0°C to +100°C) is only available in these devices. The -2I temperature range (T; = -40°C to
+100°C) is available for all other devnces except the XC6VHX565T.

4. The XC6VHX380T is available with both -2E and -2I temperature ranges.

5. The XC6VHX565T is only available in the following temperature ranges: -1C, -1l, -2C, and -2E.

6. The XQ6VLX130T, XQ6VLX240T, and XQ6VSX315T are available in -2I, -11, -1M, and -1LI temperature ranges.

7. The XQ6VLX550T and the XQ6VSX475T are only available in -1l and -1LI temperature ranges.

8. ;Il'ypical values are for blank configured devices with no output current loads, no active input pull-up resistors, all /O pins are 3-state and

oating.

9. If DCI or differential signaling is used, more accurate quiescent current estimates can be obtained by using the XPE or XPower Analyzer
(XPA) tools.

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

Product Specification 6



http://www.xilinx.com

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

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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HT DC Specifications (HT_25)
Table 8: HT DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
Vecco | Supply Voltage 2.38 2.5 2.63 \%
Vob Differential Output Voltage for XC devices | R = 100 Q across Q and Q signals 480 600 885 mV
Differential Output Voltage for XQ devices 480 600 930 mV
AVpp | Change in Vop Magnitude -15 - 15 mV
Vocwm Output Common Mode Voltage Rt = 100 Q across Q and Q signals 440 600 760 mV
AVocm | Change in Voo Magnitude -15 - 15 mV
Vip Input Differential Voltage 200 600 1000 mV
AVp Change in V|5 Magnitude -15 - 15 mV
Viem Input Common Mode Voltage 440 600 780 mV
AVicm | Change in Vg Magnitude -15 - 15 mV
LVDS DC Specifications (LVDS_25)
Table 9: LVDS DC Specifications
Symbol DC Parameter Conditions Min Typ Max | Units
Veco Supply Voltage 2.38 25 2.63 \
VoH Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 Y
VoL Output Low Voltage for Q and Q Rt =100 Q across Q and Q signals | 0.825 - - v
Vopiee | Differential Output Voltage (Q — Q), Rt = 100 Q across Q and Q signals 247 350 600 mV
Q = High (Q - Q), Q = High
Vocm | Output Common-Mode Voltage for XC devices | Ry = 100 Q across Q and Q signals | 1.075 | 1.250 | 1.425 \'
Output Common-Mode Voltage for XQ devices 1.000 | 1.250 | 1.425 Vv
Vipire | Differential Input Voltage (Q — Q), 100 350 600 mV
Q = High (Q - Q), Q = High
Vicm Input Common-Mode Voltage 0.3 1.2 2.2 \
Extended LVDS DC Specifications (LVDSEXT_25)
Table 10: Extended LVDS DC Specifications
Symbol DC Parameter Conditions Min Typ Max | Units
Vecco | Supply Voltage 2.38 25 2.63 Vv
Vo Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.785 v
VoL Output Low Voltage for Q and Q Ry = 100 Q across Q and Q signals | 0.715 - - \
Vopire | Differential Output Voltage (Q — Q), Rr =100 Q across Q and Q signals | 350 - 840 mv
Q = High (Q - Q), Q = High
for XC devices
Differential Output Voltage (Q — Q), 350 - 850 mV
Q = High (Q - Q), Q = High
for XQ devices
Vocm | Output Common-Mode Voltage for XC devices | Ry = 100 Q across Q and Q signals | 1.075 | 1.250 | 1.425 \%
Output Common-Mode Voltage for XQ devices 1.000 | 1.250 | 1.425 Vv
Vipire | Differential Input Voltage (Q — Q), Common-mode input 100 - 1000 mV
Q = High (Q - Q), Q = High voltage = 1.25V
Viem Input Common-Mode Voltage Differential input voltage = +350 mV 0.3 1.2 2.2 \Y
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LVPECL DC Specifications (LVPECL_25)

These values are valid when driving a 100Q differential load only, i.e., a 100Q resistor between the two receiver pins. The
Vo levels are 200 mV below standard LVPECL levels and are compatible with devices tolerant of lower common-mode

ranges. Table 11 summarizes the DC output specifications of LVPECL. For more information on using LVPECL, see UG361:
Virtex-6 FPGA SelectlO Resources User Guide.

Table 11: LVPECL DC Specifications

Symbol DC Parameter Min Typ Max Units
VoH Output High Voltage Voe — 1.025 1.545 Voc —0.88 \
VoL Output Low Voltage Ve —1.81 0.795 Voo — 1.62 \Y
Vicm Input Common-Mode Voltage 0.6 - 22 \
ViDIEF Differential Input Voltage(1)@) 0.100 - 1.5 \Y
Notes:

1. Recommended input maximum voltage not to exceed Vcayx + 0.2V.
2.  Recommended input minimum voltage not to go below —0.5V.

eFUSE Read Endurance

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

Table 12: eFUSE Read Endurance

L Speed Grade .
Symbol Description Units
3 2 | 14
DNA_CYCLES Number of DNA_PORT READ operations or JTAG ISC_DNA read 30.000.000 Read
command operations. Unaffected by SHIFT operations. T Cycles
AES_CYCLES Number of JTAG FUSE_KEY or FUSE_CNTL read command 30,000,000 Read
operations. Unaffected by SHIFT operations. Cycles
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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
DS152 (v3.4) January 12, 2012 www.xilinx.com
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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.
DS152 (v3.4) January 12, 2012 www.xilinx.com
Product Specification 16


http://www.xilinx.com

& XILINX.

Virtex-6 FPGA Data Sheet: DC and Switching Characteristics

GTH Transceiver Specifications

GTH Transceiver DC Characteristics

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

Symbol Description Min Max Units
MGTHAVCC A_nal_og supply voltage for the GTH transmitter, receiver, and common analog -0.5 1.125 \
circuits

MGTHAVCCRX Analog supply voltage for the GTH receiver circuits and common analog circuits -0.5 1.125 \Y,
MGTHAVTT Analog supply voltage for the GTH transmitter termination circuits -0.5 1.32 \
MGTHAVCCPLL | Analog supply voltage for the GTH receiver and PLL circuits -0.5 1.935 \
ViN Receiver (RXP/RXN) and Transmitter (TXP/TXN) absolute input voltage -0.5 1.125 Vv
VMGTREFCLK Reference clock absolute input voltage -0.5 1.935 \
Notes:

1. Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions is not implied.
Exposure to Absolute Maximum Ratings conditions for extended periods of time might affect device reliability.

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

Symbol Description Min Typ Max Units
MGTHAVCC g?;ﬁg supply voltage for the GTH transmitter, receiver, and common analog | 1.075 1.1 1.125 Vv
MGTHAVCCRX g?‘ilﬁg supply voltage for the GTH receiver circuits and common analog 1.075 1.1 1.125 Vv
MGTHAVTT Analog supply voltage for the GTH transmitter termination circuits 1.140 1.2 1.26 Vv
MGTHAVCCPLL | Analog supply voltage for the GTH receiver and PLL circuit 1.710 1.8 1.89 \
Notes:

1. Each voltage listed requires the filter circuit described in UG371: Virtex-6 FPGA GTH Transceivers User Guide.

2. Voltages are specified for the temperature range of T; = -40°C to +100°C.

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

Symbol Description Min Max Units

T Maximum time between powering MGTHAVCC to when MGTHAVCCRX 0 5 ms
HAVCC2HAVCCRX must be powered.

T Minimum time between powering MGTHAVCCRX to when 10 _ s
HAVCCRX2HAVCCPLL | MGTHAVCCPLL can be powered. H

T Minimum time between powering MGTHAVCCRX to when MGTHAVTT 10 _ s
HAVCCRX2HAVTT can be powered. H

Notes:

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

THavcerxeHavecPLL @nd THAVCCRX2HAVTT:
3. Atany time, the condition of MGTHAVCC being present and MGTHAVCCRX not being present should not occur for more than the maximum

THAVCC2HAVCCRX-
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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.
DS152 (v3.4) January 12, 2012 www.xilinx.com
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Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in

Virtex-6 devices. The numbers reported here are worst-case values; they have all been fully characterized. These values are
subject to the same guidelines as the Switching Characteristics, page 26.

Table 41: Interface Performances

Speed Grade

Description
-3 -2 -1 -1L

Networking Applications
SDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 8) 710 Mb/s 710 Mb/s 650 Mb/s 585 Mb/s
DDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 10) 1.4 Gb/s 1.3 Gb/s 1.25 Gb/s 1.1 Gb/s
SDR LVDS receiver (SFI-4.1)(1) 710 Mb/s 710 Mb/s 650 Mb/s 585 Mb/s
DDR LVDS receiver (SPI-4.2)(1) 1.4 Gb/s 1.3 Gb/s 1.1 Gb/s 0.9 Gb/s
Maximum Physical Interface (PHY) Rate for Memory Interfaces(2(3)4)
DDR2 800 Mb/s 800 Mb/s 800 Mb/s 606 Mb/s
DDR3 1066 Mb/s 1066 Mb/s 800 Mb/s 800 Mb/s
QDR Il + SRAM 400 MHz 350 MHz 300 MHz -
RLDRAM II 500 MHz 400 MHz 350 MHz -
Notes:

1. LVDS receivers are typically bounded with certain applications where specific DPA algorithms dominate deterministic performance.
2. Verified on Xilinx memory characterization platforms designed according to the guidelines in UG: Virtex-6 FPGA Memory Interface Solutions

User Guide.

3. Consult DS186: Virtex-6 FPGA Memory Interface Solutions Data Sheet for performance and feature information on memory interface cores

(controller plus PHY).

4. Memory Interface data rates have not been tested over the junction temperature operating range for military (M) temperature devices.
Customers are responsible for specifying and testing their specific M temperature grade memory implementation.

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

Product Specification

25


http://www.xilinx.com
http://www.xilinx.com/support/documentation/ip_documentation/ds186.pdf

& XILINX.

Virtex-6 FPGA Data Sheet: DC and Switching Characteristics

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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I/0 Standard Adjustment Measurement Methodology

Input Delay Measurements

Table 47 shows the test setup parameters used for measuring input delay.

Table 47: Input Delay Measurement Methodology

Description I/O Standard Attribute v ()2 vy Vueas | Vrer
M@G) | (1)EX5)

LVCMOS, 2.5V LVCMOS25 0 25 1.25 -
LVCMOS, 1.8V LVCMOS18 1.8 0.9 -
LVCMOS, 1.5V LVCMOS15 1.5 0.75 -
HSTL (High-Speed Transceiver Logic), HSTL_I, HSTL_II Vgeg— 0.5 VRer + 0.5 VREr 0.75
Class | & Il
HSTL, Class llI HSTL_IlI VRer — 0.5 VReg + 0.5 VREF 0.90
HSTL, Class | &I, 1.8V HSTL_I_18, HSTL_Il_18 | VRgr—0.5 Vgreg + 0.5 VRer 0.90
HSTL, Class Il 1.8V HSTL_III_18 VRer — 0.5 VRer + 0.5 VREF 1.08
SSTL (Stub Terminated Transceiver Logic), SSTL3_I, SSTL3_II Vger—1.00 | Vggr+1.00 VRer 1.5
Class | & I, 3.3V
SSTL, Class | & I, 2.5V SSTL2_|, SSTL2_I Vrer—0.75 | Vggr +0.75 VREerF 1.25
SSTL, Class | & Il, 1.8V SSTL18_I, SSTL18_lI VReg — 0.5 VRgeg + 0.5 VREF 0.90
LVDS (Low-Voltage Differential Signaling), 2.5V LVDS_25 1.2-0.125 1.2 +0.125 0®) -
LVDSEXT (LVDS Extended Mode), 2.5V LVDSEXT_25 1.2-0.125 1.2+0.125 0® -
HT (HyperTransport), 2.5V LDT_25 0.6-0.125 | 0.6+0.125 0® -

Notes:

1. The input delay measurement methodology parameters for LVDCI are the same for LVCMOS standards of the same voltage. Input delay
measurement methodology parameters for HSLVDCI are the same as for HSTL_II standards of the same voltage. Parameters for all other
DCI standards are the same for the corresponding non-DCI standards.

2. Input waveform switches between V and V.

3. Measurements are made at typical, minimum, and maximum VRrgg values. Reported delays reflect worst case of these measurements. Vieg

values listed are typical.

4. Input voltage level from which measurement starts.

5. This is an input voltage reference that bears no relation to the Vger / Vyeas parameters found in IBIS models and/or noted in Figure 6.

6. The value given is the differential input voltage.
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Table 48: Output Delay Measurement Methodology (Cont'd)

Description I/ ?L\tst:?t?ti:rd F:BE)F C(RFI’EE;” VI%II\I,E)AS V(F\tIE)F
HT (HyperTransport), 2.5V LDT_25 100 0 0.6
I§V5F\>/ECL (Low-Voltage Positive Emitter-Coupled Logic), LVPECL_25 100 0 0@ 0
LVDCI/HSLVDCI, 2.5V LVDCI_25, HSLVDCI_25 1M 0 1.25 0
LVDCI/HSLVDCI, 1.8V LVDCI_18, HSLVDCI_18 M 0 0.9 0
LVDCI/HSLVDCI, 1.5V LVDCI_15, HSLVDCI_15 M 0 0.75 0
HSTL (High-Speed Transceiver Logic), Class | & II, with DCI | HSTL_I_DCI, HSTL_II_DCI 50 0 VREr 0.75
HSTL, Class Ill, with DCI HSTL_III_DCI 50 0 0.9 1.5
HSTL, Class | & II, 1.8V, with DCI HSTL_I_DCI_18, HSTL_II_DCI_18 | 50 0 VRer 0.9
HSTL, Class Ill, 1.8V, with DCI HSTL_III_DCI_18 50 0 1.1 1.8
SSTL (Stub Series Termi.Logic), Class | & II, 1.8V, with DCI | SSTL18_I_DCI, SSTL18_II_DCI 50 0 VRer 0.9
SSTL, Class | & 1l, 2.5V, with DCI SSTL2_I_DCI, SSTL2_lI_DCI 50 0 VRer 1.25
Notes:
1. CRer is the capacitance of the probe, nominally O pF.
2. The value given is the differential output voltage.
Input/Output Logic Switching Characteristics
Table 49: ILOGIC Switching Characteristics
Speed Grade
Symbol Description Units
3 2 | | AL
Setup/Hold
Tice1ck/TickCE1 CE1 pin Setup/Hold with respect to CLK 0.21/ 0.25/ 0.27/ 0.31/ ns
0.03 0.04 0.04 0.05
Tisrek/TicksR SR pin Setup/Hold with respect to CLK 0.66/ 0.78/ 0.96/ 1.09/ ns
—0.08 —-0.08 —-0.08 -0.11
Tipock/Tiockp D pin Setup/Hold with respect to CLK without Delay 0.07/ 0.08/ 0.10/ 0.11/ ns
0.41 0.46 0.54 0.64
Tipockp/Tiockod DDLY pin Setup/Hold with respect to CLK (using IODELAY) | 0.10/ 0.12/ 0.14/ 0.16/ ns
0.32 0.36 0.42 0.50
Combinatorial
Tipi D pin to O pin propagation delay, no Delay 0.15 0.17 0.20 0.23 ns
Tioip DDLY pin to O pin propagation delay (using IODELAY) 0.19 0.22 0.25 0.28 ns
Sequential Delays
TibLo D pin to Q1 pin using flip-flop as a latch without Delay 0.48 0.54 0.64 0.73 ns
TibLob DDLY pin to Q1 pin using flip-flop as a latch (using IODELAY)| 0.52 0.58 0.68 0.78 ns
Ticka CLK to Q outputs 0.54 0.61 0.70 0.93 ns
Tra_ILoGIC SR pin to OQ/TQ out 0.85 0.97 1.15 1.32 ns
Tasra_ILoagic Global Set/Reset to Q outputs 7.60 7.60 10.51 10.51 ns
Set/Reset
TRPW_ILOGIC Minimum Pulse Width, SR inputs | 078 | 095 | 120 | 1.30 |ns,Min
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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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Input/Output Delay Switching Characteristics

Table 53: Input/Output Delay Switching Characteristics

L. Speed Grade .
Symbol Description Units
-3 -2 -1 -1L
IDELAYCTRL
TbLycco_RDY Reset to Ready for IDELAYCTRL 3.00 3.00 3.00 3.25 ys
F|DELAYCTRL7REF REFCLK frequency = 2000(1) 200 200 200 200 MHz
REFCLK frequency = 300.0(1) 300 300 - - MHz
IDELAYCTRL_REF_PRECISION | REFCLK precision +10 +10 +10 +10 MHz
T|DELAYCTRL7RPW Minimum Reset pulse width 50.00 50.00 50.00 52.50 ns
IODELAY
TlDELAYRESOLUTlON IODELAY Chain Delay Resolution 1/(832 x 2 x FREF) ps
Pattern dependent period jitter in delay 0 0 0 0 ps
chain for clock pattern.(2) per tap
Pattern dependent period jitter in delay +5 +5 +5 +5 ps
T chain for random data pattern per tap
IDELAYPAT_JIT (PRBS 23)_(3)
Pattern dependent period jitter in delay +9 +9 +9 +9 ps
chain for random data pattern per tap
(PRBS 23).(4)
TlODELAY CLK MAX Maximum frequency of CLK input to 500.00 420.00 300.00 300.00 MHz
T IODELAY
Tiobcek_ce’ Tiobcke_CE CE pin Setup/Hold with respect to CK 0.45/ 0.58/ 0.65/ 0.84/ ns
—-0.09 —-0.09 -0.09 -0.14
Tiopck_INc/ Tiobcke_INC INC pin Setup/Hold with respect to CK 0.23/ 0.27/ 0.31/ 0.27/ ns
—-0.02 —-0.01 0.00 —-0.04
TIODCCK RST/ TlODCKC RST RST pln Setup/HoId with respect to CK 0.57/ 0.62/ 0.69/ 0.74/ ns
- - —-0.08 -0.08 —-0.08 -0.13
Tiobpo_T TSCONTROL delay to MUXE/MUXF Note 5 Note 5 Note 5 Note 5 ps
switching and through IODELAY
T\0DDO_IDATAIN Propagation delay through IODELAY Note 5 Note 5 Note 5 Note 5 ps
T\0DDO_ODATAIN Propagation delay through IODELAY Note 5 Note 5 Note 5 Note 5 ps
Notes:
1. Average Tap Delay at 200 MHz = 78 ps, at 300 MHz = 52 ps.
2. When HIGH_PERFORMANCE mode is set to TRUE or FALSE.
3.  When HIGH_PERFORMANCE mode is set to TRUE
4.  When HIGH_PERFORMANCE mode is set to FALSE.
5. Delay depends on IODELAY tap setting. See TRACE report for actual values.
CLB Switching Characteristics
Table 54: CLB Switching Characteristics
Speed Grade
Symbol Description Units
-3 -2 -1 -1L
Combinatorial Delays
TiLo An —Dn LUT address to A 0.06 0.07 0.07 0.09 ns, Max
An — Dn LUT address to AMUX/CMUX 0.18 0.20 0.22 0.25 ns, Max
An — Dn LUT address to BMUX_A 0.28 0.31 0.36 0.40 ns, Max
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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 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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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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