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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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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 23: GTX Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units

FaTxTx Serial data rate range 0.480 - Fotxmax | Gb/s

TRTX TX Rise time 20%—-80% - 120 - ps

Terx TX Fall time 80%—20% - 120 - ps

TLLSKEW TX lane-to-lane skew(1) - - 350 ps

V1x00BVDPP Electrical idle amplitude - - 15 mV

TTXOOBTRANSITION Electrical idle transition time - - 75 ns

TJes Total Jitter()(©) - - 0.33 ul
: B 6.5 Gb/s

DJg 5 Deterministic Jitter(2)(3) - - 0.17 ul

Tds 0 Total Jitter()(©) - - 0.33 ul
. B 5.0 Gb/s

DJs g Deterministic Jitter(2)(3) - - 0.15 ul

Tdyos Total Jitter(2(©) - - 0.33 ul
: B 4.25 Gb/s

DJ4 25 Deterministic Jitter(2)(3) - - 0.14 ul

TJ3.75 Total Jitter()(©) - - 0.34 ul
' TR 3.75 Gb/s

DJ3 75 Deterministic Jitter(2)(3) - - 0.16 ul

TJ3.125 Total Jitter()(©) - - 0.2 ul
: B 3.125 Gb/s

DJ3 125 Deterministic Jitter(2)(3) - - 0.1 ul

TJ Total Jitter(2)() - - 0.35 ul

8.125L - 3.125 Gb/s®)

DJ3 1251 Deterministic Jitter(2)(3) - - 0.16 ul

Tdos Total Jitter()(©) - - 0.20 ul
: B 2.5 Gb/s(®

DJs 5 Deterministic Jitter(2)(3) - - 0.08 ul

TJ Total Jitter(2)() - - 0.15 ul

1.25 = 1.25 Gb/s(®)
DJq o5 Deterministic Jitter(2)(3) - - 0.06 ul
TJe00 Total Jitter()(©) - - 0.1 ul
— 600 Mb/s
DJsoo Deterministic Jitter(2)(3) - - 0.03 ul
TJdago Total Jitter()(©) - - 0.1 ul
ST 480 Mb/s

DJ4go Deterministic Jitter(2)(3) - - 0.03 ul

Notes:

1. Using same REFCLK input with TXENPMAPHASEALIGN enabled for up to 12 consecutive transmitters (three fully populated GTX Quads).

2. Using PLL_DIVSEL_FB = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.

3. Alljitter values are based on a bit-error ratio of 1e712,

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.
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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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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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Table 45: 10B Switching Characteristics for the Defense-grade (XQ) Virtex-6 Devices (Cont’d)

Tiopi Tioor Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-2 -1 -1L -2 -1 -1L -2 -1 -1L
DIFF_SSTL18_lI 0.94 1.09 1.08 1.50 2.27 1.66 1.50 2.27 1.66 ns
DIFF_SSTL18_II_DCI 0.94 1.09 1.08 1.47 2.20 1.62 1.47 2.20 1.62 ns
DIFF_SSTL18_II_T_DCI 0.94 1.09 1.08 1.51 2.30 1.65 1.51 2.30 1.65 ns
DIFF_SSTL15 0.91 1.06 1.06 1.54 2.25 1.69 1.54 2.25 1.69 ns
DIFF_SSTL15_DCI 0.91 1.06 1.06 1.52 2.25 1.66 1.52 2.25 1.66 ns
DIFF_SSTL15_T_DCI 0.91 1.06 1.06 1.52 2.25 1.66 1.52 2.25 1.66 ns
Table 46: 10B 3-state ON Output Switching Characteristics (T\o1pHz)
Symbol Description Speed Grade Units
-3 -2 -1 -1L
TioTPHZ T input to Pad high-impedance 0.86 0.92 0.99 0.99 ns
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Table 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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Table 54: CLB Switching Characteristics (Contd)

Symbol Description Speed Grade Units
-3 -2 -1 -1L

Tiro An —Dn inputs to A — D Q outputs 0.59 0.67 0.79 0.85 ns, Max
Taxa AX inputs to AMUX output 0.31 0.35 0.42 0.44 ns, Max
Taxs AX inputs to BMUX output 0.35 0.39 0.47 0.50 ns, Max
Taxc AXinputs to CMUX output 0.39 0.44 0.52 0.56 ns, Max
TaxD AX inputs to DMUX output 0.42 0.47 0.55 0.60 ns, Max
TexB BX inputs to BMUX output 0.30 0.34 0.39 0.44 ns, Max
Texp BX inputs to DMUX output 0.38 0.43 0.50 0.55 ns, Max
Texe CXinputs to CMUX output 0.26 0.29 0.34 0.37 ns, Max
Texo CXinputs to DMUX output 0.30 0.34 0.40 0.44 ns, Max
Toxp DX inputs to DMUX output 0.30 0.33 0.38 0.43 ns, Max
Toprcya An input to COUT output 0.32 0.36 0.41 0.47 ns, Max
Toprcys Bn input to COUT output 0.32 0.36 0.41 0.47 ns, Max
Toprcyc Cn input to COUT output 0.27 0.30 0.34 0.40 ns, Max
ToprcyD Dn input to COUT output 0.25 0.28 0.32 0.37 ns, Max
Taxcy AX input to COUT output 0.25 0.28 0.33 0.36 ns, Max
Texcy BX input to COUT output 0.22 0.24 0.28 0.31 ns, Max
Texey CXinput to COUT output 0.15 0.17 0.20 0.22 ns, Max
Tpxcy DX input to COUT output 0.14 0.16 0.19 0.21 ns, Max
Teyp CIN input to COUT output 0.06 0.07 0.08 0.09 ns, Max
Teina CIN input to AMUX output 0.21 0.24 0.28 0.30 ns, Max
Tcine CIN input to BMUX output 0.23 0.25 0.29 0.31 ns, Max
Teine CIN input to CMUX output 0.23 0.26 0.30 0.33 ns, Max
Teinp CIN input to DMUX output 0.25 0.29 0.33 0.36 ns, Max
Sequential Delays
Tecko Clock to AQ — DQ outputs 0.29 0.33 0.39 0.44 ns, Max
TsHcko Clock to AMUX — DMUX outputs 0.36 0.40 0.47 0.53 ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Toick/Tckpl A —D input to CLK on A — D Flip Flops 0.30/0.17 | 0.36/0.18 | 0.43/0.20 | 0.44/0.25 ns, Min
Tceck _cLs/ CE input to CLK on A — D Flip Flops 0.20/0.00 | 0.25/0.00 | 0.32/0.00 | 0.32/0.01 ns, Min
Tckce cLB
Tsrek/Tcksr SR input to CLK on A — D Flip Flops 0.39/-0.07 | 0.44/-0.07 | 0.52/-0.07 | 0.58/-0.08 | ns, Min
Teinek/Tekein CIN input to CLK on A — D Flip Flops 0.16/0.12 | 0.19/0.14 | 0.24/0.16 | 0.23/0.22 ns, Min
Set/Reset
TsrMIN SR input minimum pulse width 0.90 0.90 0.97 0.80 ns, Min
Tra Delay from SR input to AQ — DQ flip-flops 0.52 0.58 0.68 0.77 ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops 0.41 0.48 0.59 0.61 ns, Max
Frog Toggle frequency (for export control) 1412.00 1286.40 1098.00 1098.00 MHz

Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but if a “0” is
listed, there is no positive hold time.

2. These items are of interest for Carry Chain applications.
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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 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 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 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 Output Parameter Guidelines

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

Table 65: Global Clock Input to Output Delay Without MMCM

Speed Grade
Symbol Description Device Units
3 | 02 | a1 |
LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, without MMCM.
TickoF Global Clock input and OUTFF without | XC6VLX75T 4.91 5.32 5.88 6.02 ns
MMCM XC6VLX130T 4.89 5.33 6.00 6.13 ns
XC6VLX195T 5.02 5.46 6.13 6.27 ns
XC6VLX240T 5.02 5.46 6.13 6.27 ns
XCBVLX365T 5.30 5.75 6.43 6.37 ns
XC6VLX550T N/A 6.02 6.72 6.60 ns
XC6VLX760 N/A 6.26 6.97 6.87 ns
XCBVSX315T 5.40 5.85 6.54 6.49 ns
XC6VSX475T N/A 6.01 6.71 6.61 ns
XC6VHX250T 5.18 5.63 6.30 N/A ns
XCBVHX255T 5.20 5.66 6.34 N/A ns
XC6VHX380T 5.38 5.84 6.53 N/A ns
XC6VHX565T N/A 6.03 6.71 N/A ns
XQ6VLX130T N/A 5.33 6.00 6.13 ns
XQ6VLX240T N/A 5.46 6.13 6.27 ns
XQB6VLX550T N/A N/A 6.72 6.60 ns
XQ6VSX315T N/A 5.85 6.54 6.49 ns
XQ6VSX475T N/A N/A 6.71 6.61 ns
Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible IOB and CLB flip-flops are clocked by the global clock net.
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Table 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 70: Clock-Capable Clock Input Setup and Hold With MMCM

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

1. Setup and Hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the
Global Clock input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the Global
Clock input signal using the fastest process, lowest temperature, and highest voltage.

2. IFF = Input Flip-Flop or Latch

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Date

Version

Description of Revisions

01/18/10

2.1

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

02/09/10

2.2

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

04/12/10

2.3

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

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

05/11/10

24

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

05/26/10

2.5

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

07/16/10

2.6

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

07/23/10

2.7

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

07/30/10

2.8

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

09/20/10

2.9

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

10/18/10

2.10

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

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

01/17/11

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

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

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

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

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

Version

Description of Revisions

02/08/11

212

Removed note 1 from Table 4 as the larger devices (XC6VLX550T, XC6VLX760, XC6VSX475T, and
XC6VHX565T) are now offered in -21. Updated Table 4 and Table 5 with data for the XC6VHX380T in
the FF(G)1154 package. In Table 41, updated -1L specification for DDR3. Added Note 1 to Table 42.
Moved the XC6VHX380Tdevices in the FF(G)1154 package to production release in Table 43 using

ISE 12.4 software with current speed specifications. Updated description for Fj\pyTy in Table 64.

02/25/11

3.0

Designated the data sheet as Preliminary for all devices not already labeled production in Table 42.
Changed the XC6VHX380T devices in all packages to production status in Table 42 and Table 43.
Removed note 1 from Table 42.

Added maximum specifications to Table 25. Updated Tyavcconavccrx in Table 27. Updated the
typical values and notes in Table 28 and Table 29. Added values to Table 30 and Table 31. In Table 34,
added values for T| ook and Tpyase. Updated the values in Table 36 and added note 3. Updated
Table 37 and added note 4.

03/21/11

3.1

Updated Table 2 including Note 7. In Table 4, added Note 3 and -2E, extended temperature range to
the XC6VLX550T, XC6VLX760, XC6VSX475T, and XC6VHX380T devices, and added Note 5 for the
XC6VHX565T. Updated Table 28 typical values. Updated the description for Fipg aycTRL REF IN
Table 53. Updated Fycck in Table 59. -

04/01/11

3.2

Added Tj values for C, E, and | temperature ranges to Table 2. Updated the Igcq values in Table 4.
Updated Fgc Lk in Table 34.

Designated the data sheet as Production for all devices not already labeled production in Table 42.
Changed the XC6VHX255T and XC6VHX565T devices in all packages to production status in Table 42
and Table 43. This included updates to the Virtex-6 Device Pin-to-Pin Output Parameter Guidelines
and Virtex-6 Device Pin-to-Pin Input Parameter Guidelines for these devices. Production speed
specifications for these devices are available using the speed specification v1.14 in the ISE 13.1
software update.

Updated and added package skew values to Table 72; these values are correct with regards to
previous production released speed specifications in software. Updated copyright page 1 and Notice
of Disclaimer.

12/08/11

3.3

Production release of the Defense-grade XQ devices in Table 42 and Table 43 using ISE v13.3 v1.17
Patch for -2 and -1 speed specifications; and v1.10 for -1L speed specifications. Added the
XQBVLX130T, XQ6VLX240T, XQ6VLX550T, XQ6VSX315T, and XQ6VSX475T to the data sheet
which included adding Table 45. Updated T; in Table 2. In Table 40, updated Tj for most specifications
and added Note 4. Added Note 4 to Table 41. Added -1(XQ) speed specification columns only to
Table 50, Table 51, Table 52, and Table 58.

Updated Vgp in Table 8, Vocp in Table 9, and Ve and Vpeg in Table 10. Updated the Power-On
Power Supply Requirements section. In Table 27, updated maximum specification for
ThaveezHavecrx @nd added Note 3. Updated Tj in Table 40. In Table 41, increased the DDR LVDS
receiver (SPI-4.2) -1 speed grade performance value from 1.0 Gb/s to 1.1 Gb/s. In Table 60, updated
the Fyyax to add a separate row for the LX760 device values. The speed specifications in the software
tools have always matched these values for the LX760, the data sheet is now correct. Updated the
notes for ToyTyTTER IN Table 64.

01/12/12

3.4

Added the temperature range -2E to Note 5 in Table 4.
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