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& XILINX. Virtex-6 CXT Family Data Sheet

CLB Overview for CXT Devices

Table 5, updated specifically for the CXT family from a similar table in the Virtex-6 FPGA CLB User Guide, shows the
available resources in all Virtex-6 CXT FPGA CLBs.

Table 5: Virtex-6 CXT FPGA Logic Resources Available in All CLBs

Device Sias | SLICELs | SLICEMs GE\II:S:ETUO;S Distributed RAM (Kb) Regii?;:t(Kb) '\I!Il;gllgfgp(:
XCOVCXT75T 11,640 | 7,460 | 4,180 46,560 1045 5225 93,120
XC6VCX130T | 20,000 | 13,040 | 6,960 80,000 1740 870 160,000
XC6VCX195T | 31,200 | 19,040 | 12,160 124,800 3140 1570 249,600
XC6VCX240T | 37,680 | 23,080 | 14,600 150,720 3770 1885 301,440

Regional Clock Management for CXT Devices

Table 6, updated from the Virtex-6 FPGA Clocking Resources User Guide specifically for the CXT family, shows the number
of clock regions in all Virtex-6 CXT FPGA CLBs.

Table 6: Virtex-6 CXT FPGA Clock Regions

Device Number of Clock Regions
XC6VCX75T 6
XC6VCX130T 10
XC6VCX195T 10
XC6VCX240T 12

CXT Packaging Specifications

Table 7, updated from the Virtex-6 FPGA Packaging and Pinout Specifications specifically for the CXT family, shows the
number of GTX transceiver I/0O channels. Table 8 shows the number of available 1/0s and the number of differential I/O pairs
for each Virtex-6 device/package combination.

Table 7: Number of Serial Transceivers (GTs) I/O Channels/Device

/o Device
Channels CX75T() CX130T() CX195T() CX240T(4)
MGTRXP 8or12 8,12,0r 16 12 or 16 12 or 16
MGTRXN 8or12 8,12,0r 16 120r16 12 0r 16
MGTTXP 8or12 8,12,0r 16 120r16 12 0r 16
MGTTXN 8ori12 8,12,0r 16 12 0r 16 12 0r 16
Notes:

1. The XC6VCX75T has 8 GTX I/O channels in the FF484/FFG484 package and 12 GTX I/O channels in the FF784/FFG784 package.

2. The XC6VCX130T has 8 GTX I/O channels in the FF484/FFG484 package, 12 GTX I/O channels in the FF784/FFG784 package, and 16
GTX I/O channels in the FF1156/FFG1156 package.

3. The XC6VCX195T has 12 GTX I/O channels in the FF784/FFG784 package and 16 GTX I/O channels in the FF1156/FFG1156 package.

4. The XC6VCX240T has 12 GTX I/O channels in the FF784/FFG784 package and 16 GTX I/O channels in the FF1156/FFG1156 package.
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Table 8: Available I/0 Pin/Device/Package Combinations

Virtex-6 CXT FPGA Package
Virtex-6 CXT Device User I/O Pins
FF484 FF784 FF1156

Available User I/Os 240 360 -
XC6VCX75T

Differential I/O Pairs 120 180 -

Available User I/Os 240 400 600
XC6VCX130T

Differential I/O Pairs 120 200 300

Available User I/Os - 400 600
XC6VCX195T

Differential I/O Pairs - 200 300

Available User I/Os - 400 600
XC6VCX240T

Differential 1/O Pairs - 200 300

GTX Transceivers in CXT Devices

CXT devices have between 8 to 16 gigabit transceiver circuits. Each GTX transceiver is a combined transmitter and receiver
capable of operating at a data rate between 480 Mb/s and 3.75 Gb/s. Lower data rates can be achieved using FPGA logic-
based oversampling. The transmitter and receiver are independent circuits that use separate PLLs to multiply the reference

frequency input by certain programmable numbers between 2 and 25, to become the bit-serial data clock. Each GTX
transceiver has a large number of user-definable features and parameters. All of these can be defined during device

configuration, and many can

also be modified during operation.
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FF484 Package Placement Diagrams

Figure 2 and Figure 3 show the placement diagrams for the GTX transceivers in the FF484 package.

Note: Unbonded locations in the FF484 package are:
e CX75T: X0Y8, X0Y9, X0Y10, X0Y11
e CX130T: X0Y0, X0Y1, X0Y2, X0Y3, and X0Y12, X0Y13, X0Y14, X0Y15

B1 MGTRXP3_115 w3 MGTRXP3_114
B2 MGTRXN3_115 w4 MGTRXN3_114
CX75T: GTXE1_X0Y7 CX75T: GTXE1_X0Y3
CX130T: GTXE1_X0Y11 CX130T: GTXE1_X0Y7
D1 MGTTXP3_115 M1 MGTTXP3_114
D2 MGTTXN3_115 M2 MGTTXN3_114
c3 MGTRXP2_115 Y1 MGTRXP2_114
c4 MGTRXN2_115 Y2 MGTRXN2_114
CX75T: GTXE1_X0Y6 CX75T: GTXE1_X0Y2
CX130T: GTXE1_X0Y10 CX130T: GTXE1_X0Y6
Fi MGTTXP2_115 P1 MGTTXP2_114
Fo MGTTXN2_115 P2 MGTTXN2_114
J4 MGTREFCLK1P_115 R4 MGTREFCLK1P_114
J3 MGTREFCLK1N_115 R3 MGTREFCLK1N_114
QUAD_115 QUAD_114
L4 MGTREFCLKOP_115 U4 MGTREFCLKOP_114
L3 MGTREFCLKON_115 U3 MGTREFCLKON_114
E3 MGTRXP1_115 AA3 MGTRXP1_114
E4 MGTRXN1_115 AA4 MGTRXN1_114
CX75T: GTXE1_X0Y5 CX75T: GTXE1_X0Y1
CX130T: GTXE1_X0Y9 CX130T: GTXE1_X0Y5
H1 MGTTXP1_115 T MGTTXP1_114
H2 MGTTXN1_115 T2 MGTTXN1_114
G3 MGTRXPO_115 AB1 MGTRXPO_114
G4 MGTRXNO_115 AB2 MGTRXNO_114
CX75T: GTXE1_X0Y4 CX75T: GTXE1_X0Y0
CX130T: GTXE1_X0Y8 CX130T: GTXE1_X0Y4
K1 MGTTXPO_115 V1 MGTTXPO_114
K2 MGTTXNO_115 V2 MGTTXNO_114
ds153_02_041510 ds153_03_041510
Figure 2: Placement Diagram for the FF484 Package Figure 3: Placement Diagram for the FF484 Package
(10f 2) (20f2)
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CX130T: GTXE1_X0Y7
CX195T: GTXE1_X0Y7
CX240T: GTXE1_X0Y7
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Figure 9: Placement Diagram for the FF1156 Package

CX130T: GTXE1_X0Y3
CX195T: GTXE1_X0Y3
CX240T: GTXE1_X0Y3

CX130T: GTXE1_X0Y2
CX195T: GTXE1_X0Y2
CX240T: GTXE1_X0Y2

QUAD_113

CX130T: GTXE1_X0Y1
CX195T: GTXE1_X0Y1
CX240T: GTXE1_X0Y1

CX130T: GTXE1_X0YO0
CX195T: GTXE1_X0YO0
CX240T: GTXE1_X0YO0

AC3
AC4

AB1
AB2

AE3
AE4

AD1
AD2

AB6
AB5

AD6
AD5

AF5
AF6

AF1
AF2

AG3
AG4

AH1
AH2

(4 of 4)

MGTRXP3_113
MGTRXN3_113

MGTTXP3_113
MGTTXN3_113

MGTRXP2_113
MGTRXN2_113

MGTTXP2_113
MGTTXN2_113

MGTREFCLK1P_113
MGTREFCLK1N_113

MGTREFCLKOP_113
MGTREFCLKON_113

MGTRXP1_113
MGTRXN1_113

MGTTXP1_113
MGTTXN1_113

MGTRXPO_113
MGTRXNO_113

MGTTXPO_113
MGTTXNO_113

ds153_10_020210

Figure 10: Placement Diagram for the FF1156 Package
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Table 10: Recommended Operating Conditions
Symbol Description Min Max Units
v Internal supply voltage relative to GND, Ti= 0°C to +85°C 0.95 1.05 \'%

COINT Internal supply voltage relative to GND, T; = —-40°C to +100°C 0.95 1.05 \"
v Auxiliary supply voltage relative to GND, T; = 0°C to +85°C 2.375 2.625 \Y,

CcoAUX Aucxiliary supply voltage relative to GND, T; = —40°C to +100°C 2.375 2.625 \

Supply voltage relative to GND, T; = 0°C to +85°C 1.14 2.625 \

VecoM@e)
Supply voltage relative to GND, T; = —40°C to +100°C 1.14 2.625 \
2.5V supply voltage relative to GND, T; = 0°C to +85°C GND -0.20 2.625 \
v 2.5V supply voltage relative to GND, T; = -40°C to +100°C GND - 0.20 2.625 \
N 2.5V and below supply voltage relative to GND, T; = 0°C to +85°C GND -0.20 | Voop +0.2 |V
2.5V and below supply voltage relative to GND, T; = -40°C to +100°C GND -0.20 | Vg + 0.2 \Y

) Maximum current through any pin in a powered or unpowered bank when forward - 10 mA

IN biasing the clamp diode.

v ) Battery voltage relative to GND, T; = 0°C to +85°C 1.0 25 Vv
BATT Battery voltage relative to GND, Tj = -40°C to +100°C 1.0 25 \

Veg® External voltage supply for eFUSE programming 2.375 2.625 v

Notes:

1. Configuration data is retained even if Vg drops to OV.

2. Includes Vggo of 1.2V, 1.5V, 1.8V, and 2.5V.

3. The configuration supply voltage Ve conrig is also known as Veeg -

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

5. Vparr is required only when using bitstream encryption. If battery is not used, connect Vgurt to either ground or Voeayx-

6. When not programming eFUSE, connect Vg to GND.

7. All voltages are relative to ground.

Table 11: DC Characteristics Over Recommended Operating Conditions(1)(2)

Symbol Description Min Typ Max | Units
VDRINT Data retention Vg iyt Voltage (below which configuration data might be lost) 0.75 - \
VbRi 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 HA
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

RPU Pad pull-up (when selected) @ Vyy = OV, Vo = 1.5V 5 30 | pA

Pad pull-up (when selected) @ V| =0V, Voo = 1.2V 1 20 pA

IrRPD Pad pull-down (when selected) @ V| = 2.5V 3 80 pA
IBATT Battery supply current - 150 nA
n Temperature diode ideality factor - 1.0002 - n
r Series resistance - - 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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Quiescent Supply Current: 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 CXT 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 12.

Table 12: Typical Quiescent Supply Current

Speed and Temperature Grade
Symbol Description Device Units
-2 (C &l) -1(C &)
XC6VCX75T 927 927 mA
) XCeVCX130T 1563 1563 mA
lccinTQ Quiescent Vgint Supply current XCEVOXI95T 2059 2059 Y
XCBVCX240T 2478 2478 mA
XC6VCX75T 1 1 mA
, XC6VCX130T 1 1 mA
lccoa Quiescent Vo supply current XCBVCX195T ] ] A
XC6VCX240T 2 2 mA
XC6VCX75T 45 45 mA
XC6VCX130T 75 75 mA
lccauxa Quiescent Vecaux supply current XCEVOX195T 113 113 -y
XCBVCX240T 135 135 mA
Notes:

1. Typical values are specified at nominal voltage, 85°C junction temperatures (Tj). Industrial (I) grade devices have the same typical values as

commercial (C) grade devices at 85°C, but higher values at 100°C. Use the XPE tool to calculate 100°C values.

2. Typical values are for blank configured devices with no output current loads, no active input pull-up resistors, all I/O pins are 3-state and

floating.

3. If DCI or differential signaling is used, more accurate quiescent current estimates can be obtained by using the XPOWER Estimator (XPE)
or XPOWER Analyzer (XPA) tools.
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Product Specification

www.Xxilinx.com

13


http://www.xilinx.com
http://www.xilinx.com/power

& XILINX. Virtex-6 CXT Family Data Sheet

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 ramp rate of the power supply.

Virtex-6 CXT devices require a power-on sequence of Vooint Vocaux: and Veoco. If the requirement can not be met, then
Veeaux must always be powered prior to Veco. Vocaux and Veco can be powered by the same supply, therefore, both
Veeaux and Voo are permitted to ramp simultaneously. Similarly, for the power-down sequence, Voo must be powered
down prior to Vcaux or if powered by the same supply, Vecaux and Veco power-down simultaneously.

Table 13 shows the minimum current, in addition to Icq, that are required by Virtex-6 CXT devices for proper power-on and
configuration. If the current minimums shown in Table 12 and Table 13 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 VoonT IS applied.

Once initialized and configured, use the XPOWER tools to estimate current drain on these supplies.

Table 13: Power-On Current for Virtex-6 CXT Devices

. lccintMIN lccauxmin lccomin .
Device Units
Typ™ Typ( Typ()
XC6VCX75T See IgcinTq in Table 12 lccauxq + 10 lccoq + 30 mA per bank mA
XC6VCX130T See IgginTq in Table 12 lccauxq + 10 lccoq + 30 mA per bank mA
XC6VCX195T See ICClNTQ in Table 12 lCCAUXQ +40 lCCOQ + 30 mA per bank mA
XCBVCX240T See IgcinTq in Table 12 lccauxq + 40 lccoq + 30 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.

Table 14: Power Supply Ramp Time

Symbol Description Ramp Time Units
VeeInT Internal supply voltage relative to GND 0.20 t0 50.0 ms
Veco Output drivers supply voltage relative to GND 0.20 to 50.0 ms
Vecaux Auxiliary supply voltage relative to GND 0.20 to 50.0 ms
DS153 (v1.6) February 11, 2011 www.xilinx.com
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SelectlO™ DC Input and Output Levels

Values for V|_and V|4 are recommended input voltages. Values for Ig, and loy are guaranteed over the recommended
operating conditions at the Vg, and Vg test points. Only selected standards are tested. These are chosen to ensure that
all standards meet their specifications. The selected standards are tested at a minimum V¢ with the respective Vg and

Voy voltage levels shown. Other standards are sample tested.

Table 15: SelectlO DC Input and Output Levels

\'/ Vv V \'/ | |
/O Standard IL H oL OH oL OH
V, Min V, Max V, Min V, Max V, Max V, Min mA mA
LVCMOS25, -0.3 0.7 1.7 Veeo + 0.3 0.4 Veco — 0.4 Note(3) | Note(3)
LvDCI25
LVCMOS18, 0.3 35% VCCO 65% VCCO VCCO +0.3 0.45 VCCO —-0.45 Note(4) | Note(4)
LvDCI18
LVCMOSH1 5, -0.3 35% VCCO 65% VCCO VCCO +0.3 25% VCCO 75% VCCO N0t6(4) Note(4)
LvDCI15
LVCMOS12 -0.3 35% VCCO 65% VCCO VCCO +0.3 25% VCCO 75% VCCO Note(5) | Note(5)
HSTL |_1 2 -0.3 VHEF -0.1 VREF + 0.1 VCCO +0.3 25% VCCO 75% VCCO 6.3 6.3
HSTL 1@ -0.3 Vger — 0.1 Vper + 0.1 Voo + 0.3 0.4 Veeo — 0.4 8 -8
HSTL 1@ -0.3 VRer — 0.1 VRgr + 0.1 Veeo + 0.3 0.4 Veco — 0.4 16 -16
HSTL 1) -0.3 Vger — 0.1 Vger + 0.1 Veco +0.3 0.4 Veco - 0.4 24 -8
DIFF HSTL I® -0.3 | 50% Vggo—0.1|50% Vego + 0.1 | Vego + 0.3 - - - -
DIFF HSTL 1112 -0.3 | 50% Voo — 0.1 | 50% Vg + 0.1 | Vggo + 0.3 - - - -
SSTL2 | -0.3 Vgeg—0.15 Vgee + 0.15 Veco +0.3 | Vyr—0.61 Vi1 + 0.61 8.1 -8.1
SSTL2 1l -0.3 VREF -0.15 VREF +0.15 VCCO +0.3 VTT - 0.81 V'|—|' +0.81 16.2 -16.2
DIFF SSTL2 | -0.3 50% 50% Veeco + 0.3 - - - -
VCCO -0.15 VCCO +0.15
DIFF SSTL2 Il -0.3 50% 50% Veco + 0.3 - - - -
VCCO -0.15 VCCO +0.15
SSTL18 | -0.3 Vgee—0.125 Vgeg + 0.125 Veco +0.3 | Vyr—0.47 Vi1 +0.47 6.7 -6.7
SSTL18 11 -0.3 Vgeg—0.125 Vgeg + 0.125 Veco+0.3 | Vyr—0.60 V1t +0.60 13.4 -13.4
DIFF SSTL18 | -0.3 50% 50% Veeco + 0.3 - - - -
VCCO -0.125 VCCO +0.125
DIFF SSTL18 1l -0.3 50% 50% Veco + 0.3 - - - -
VCCO -0.125 VCCO +0.125
SSTL15 -0.3 Vggg — 0.1 VReg + 0.1 Veco+0.3 | Vy7r—=0.175 | Vi1t +0.175 14.3 14.3
Notes:
1. Tested according to relevant specifications.
2.  Applies to both 1.5V and 1.8V HSTL.
3. Using drive strengths of 2, 4, 6, 8, 12, 16, or 24 mA.
4. Using drive strengths of 2, 4, 6, 8, 12, or 16 mA.
5. Supported drive strengths of 2, 4, 6, or 8 mA.
6. For detailed interface specific DC voltage levels, see the Virtex-6 FPGA SelectlO Resources User Guide.
DS153 (v1.6) February 11, 2011 www.xilinx.com
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HT DC Specifications (HT_25)
Table 16: HT DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
Veeo Supply Voltage 2.38 25 2.63 Vv
Vob Differential Output Voltage Rt = 100 Q across Q and Q signals 480 600 885 mV
AVop Change in Vgp Magnitude -15 - 15 mV
Vocm Output Common Mode Voltage Rt = 100 Q across Q and Q signals 480 600 885 mV
AVocm Change in Vogu Magnitude -15 - 15 mV
Vip Input Differential Voltage 200 600 1000 mV
AVp Change in V|p Magnitude -15 - 15 mV
Vicm Input Common Mode Voltage 440 600 780 mV
AVicm Change in V|cy Magnitude -15 - 15 mvV

LVDS DC Specifications (LVDS_25)
Table 17: LVDS DC Specifications

Symbol DC Parameter Conditions Min Typ Max | Units
Veeo Supply Voltage 2.38 25 2.63 Vv
VoH Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 \
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.825 - - \Y
Vooirr CD}ifieltle_ntial_Outputl/o_Itage (Q-Q), Rt = 100 Q across Q and Q signals 247 350 600 mV

= High (Q - Q), Q = High
Vocm Output Common-Mode Voltage Rt =100 Q across Q and Q signals 1.075 | 1.250 | 1.425 \%
Vioirr Differe_ntiaunput Vo_Itage_ (Q-0Q), 100 350 600 mV
Q =High (Q - Q), Q = High
Viem Input Common-Mode Voltage 0.3 1.2 2.2 \
Extended LVDS DC Specifications (LVDSEXT_25)
Table 18: Extended LVDS DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
Veeo Supply Voltage 2.38 25 2.63 \'
Von 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 Rt = 100 Q across Q and Q signals 0.715 - - \Y
Vooirr Differential Output Voltage (Q — Q), Rt = 100 Q across Q and Q signals 350 - 840 mV

Q =High (Q—-Q), Q = High
Vocm Output Common-Mode Voltage Rt =100 Q across Q and Q signals 1.075 | 1.250 | 1.425 \
Vioirr Differe_ntiaunput Vo_Itage' (Q-Q), Common-mode input voltage = 1.25V 100 - 1000 mV
Q =High (Q-Q), Q = High
Viem Input Common-Mode Voltage Differential input voltage = +350 mV 0.3 1.2 2.2 \
DS153 (v1.6) February 11, 2011 www.xilinx.com
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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 19 summarizes the DC output specifications of LVPECL. For more information on using LVPECL, see the
Virtex-6 FPGA SelectlO Resources User Guide.

Table 19: 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 20 lists the maximum number of read cycle operations expected. For more information, see the Virtex-6 FPGA
Configuration User Guide.

Table 20: eFUSE Read Endurance

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
GTX Transceiver Specifications
GTX Transceiver DC Characteristics
Table 21: Absolute Maximum Ratings for GTX Transceivers(1)

Symbol Description Min Max Units
MGTAVCC ér,llalljog supply voltage for the GTX transmitter and receiver circuits relative to -0.5 1.1 \Y,
MGTAVTT Analgg supply voltage for the GTX transmitter and receiver termination -0.5 1.32 Vv

circuits relative to GND

Analog supply voltage for the resistor calibration circuit of the GTX -0.5 1.32 \
MGTAVTTRCAL transceiver column
ViN Receiver (RXP/RXN) and Transmitter (TXP/TXN) absolute input voltage -0.5 1.32 \Y
VMGTREFCLK Reference clock absolute input voltage -0.5 1.32 \
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.

DS153 (v1.6) February 11, 2011 www.xilinx.com
Product Specification 17


http://www.xilinx.com

€ XILINX. Virtex-6 CXT Family Data Sheet
Table 22: Recommended Operating Conditions for GTX Transceivers(1)(2)
Symbol Description Min Typ Max Units
MGTAVCC Analog supply voltage for the GTX transmitter and receiver circuits relative 0.95 1.0 1.06 \
to GND
MGTAVTT Analog supply voltage for the GTX transmitter and receiver termination 1.14 1.2 1.26 \Y%
circuits relative to GND
Analog supply voltage for the resistor calibration circuit of the GTX 1.14 1.2 1.26 \
MGTAVTTRCAL transceiver column
Notes:
1. Each voltage listed requires the filter circuit described in Virtex-6 FPGA GTX Transceivers User Guide.
2. Voltages are specified for the temperature range of T; = -40°C to +100°C.
Table 23: GTX Transceiver Supply Current (per Lane) (1)(2)
Symbol Description Typ Max Units
IMGTAVTT MGTAVTT supply current for one GTX transceiver 55.9 Note 2 mA
ote
IvGTavee MGTAVCC supply current for one GTX transceiver 56.1 mA
MGTRRer Precision reference resistor for internal calibration termination 100.0 + 1% tolerance Q
Notes:

1. Typical value

s are specified at nominal voltage, 25°C, with a 3.125 Gb/s line rate.

2. Values for currents other than the values specified in this table can be obtained by using the XPOWER Estimator (XPE) or XPOWER
Analyzer (XPA) tools.

Table 24: GTX Transceiver Quiescent Supply Current (per Lane)(1)(2@)

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

1. Device powe

red and unconfigured.

2. Currents for conditions other than values specified in this table can be obtained by using the XPOWER Estimator (XPE) or XPOWER
Analyzer (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.
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GTX Transceiver DC Input and Output Levels

Table 25 summarizes the DC output specifications of the GTX transceivers in Virtex-6 CXT FPGAs. Consult the Virtex-6
FPGA GTX Transceivers User Guide for further details.

Table 25: GTX Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DVppny Differential peak-to-peak input External AC coupled 125 - 2000 mV
voltage
ViN Absolute input voltage I\DACCE‘.?X\[;PI.I'.I‘?C': 10V —400 - MGTAVTT | mV
Vemin Common mode input voltage nDn%'?X\L;PrITG‘i 1oV - 2/3 MGTAVTT - mv
DVppouT Differential peak-to-peak output Tran_smitter output swing is set to - - 1000 mV
voltage () maximum setting
VemouTtpe DC common mode output voltage | Equation based MGTAVTT — DVppoyt/4 mV
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
Cexr Recommended external AC coupling capacitor(2) - 100 - nF
Notes:

1. The output swing and preemphasis levels are programmable using the attributes discussed in 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.

Single-Ended
Voltage

+V— P
-1 N >< >< >< >< >< ><
0
Figure 11: Single-Ended Peak-to-Peak Voltage
+V —
O J \—/ \—/
-V — P-N

Figure 12: Differential Peak-to-Peak Voltage

ds153_11_041410

-

Differential
Voltage

e

ds153_12_041410
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Table 30: GTX Transceiver User Clock Switching Characteristics(!)

Speed Grade
Symbol Description Conditions - 1 Units
. Internal 20-bit data path 187.5 187.5 MHz
Frxout TXOUTCLK maximum frequency -
Internal 16-bit data path 234.38 234.38 MHz
. Internal 20-bit data path 187.5 187.5 MHz
FrxREC RXRECCLK maximum frequency -
Internal 16-bit data path 234.38 234.38 MHz
TRrx RXUSRCLK maximum frequency 234.38 234.38 MHz
1 byte interface 376 3125 MHz
TRrxo RXUSRCLK2 maximum frequency 2 byte interface 234.38 234.38 MHz
4 byte interface 117.19 117.19 MHz
Trx TXUSRCLK maximum frequency 234.38 234.38 MHz
1 byte interface 376 312.5 MHz
Trxo TXUSRCLK2 maximum frequency 2 byte interface 234.38 234.38 MHz
4 byte interface 117.19 117.19 MHz
Notes:
1. Clocking must be implemented as described in Virtex-6 FPGA GTX Transceivers User Guide.
Table 31: GTX Transceiver Transmitter Switching Characteristics
Symbol Description Condition Min Typ Max Units
FaTxTx Serial data rate range 0.480 - Fetxmax | 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
V1xooBvVDPP Electrical idle amplitude - - 15 mV
TTXOOBTRANSITION Electrical idle transition time - - 75 ns
Ty3.75 Total Jitter(2®) 3.75 Gb/s - - 0.34 ul
Dys3.75 Deterministic Jitter(2)(©) - - 0.16 ul
Ty3.125 Total Jitter(2®) 3.125 Gb/s - - 0.2 ul
Dy3.125 Deterministic Jitter(2)(3) - - 0.1 ul
TJ3.125L Total Jitter(2)(©) 3.125 Gb/s(¥) - - 0.35 ul
Dy3 125 Deterministic Jitter(2)(3) - - 0.16 ul
Tios Total Jitter(2)(©) 2.5 Gb/s®) - - 0.20 ul
Dy s Deterministic Jitter(2)(3) - - 0.08 ul
Ty105 Total Jitter(2(®) 1.25 Gb/s(®) - - 0.15 ul
Dy1.25 Deterministic Jitter(2)(3) - - 0.06 ul
TJ600 Total Jitter(2)(©) 600 Mb/s - - 0.1 ul
Dysoo Deterministic Jitter(2)(3) - - 0.03 ul
DS153 (v1.6) February 11, 2011 www.xilinx.com
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I0B Pad Input/Output/3-State Switching Characteristics

Table 38 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 IOB pad. The delay varies
depending on the capability of the SelectlO input buffer.

T\oop is described as the delay from the O pin to the IOB
pad through the output buffer of an IOB pad. The delay
varies depending on the capability of the SelectlO output
buffer.

Table 38: 10B Switching Characteristics

T\orp 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 39 summarizes the value of T\otpHz. TiOTPHZ IS
described as the delay from the T pin to the I0OB pad
through the output buffer of an IOB pad, when 3-state is
enabled (i.e., a high impedance state).

Tiopi Tioor Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-2 -1 -2 -1 -2 -1

LVDS_25 1.09 1.09 1.68 1.68 1.68 1.68 ns
LVDSEXT_25 1.09 1.09 1.84 1.84 1.84 1.84 ns
HT_25 1.09 1.09 1.78 1.78 1.78 1.78 ns
BLVDS_25 1.09 1.09 1.67 1.67 1.67 1.67 ns
RSDS_25 (point to point) 1.09 1.09 1.68 1.68 1.68 1.68 ns
HSTL_I 1.06 1.06 1.73 1.73 1.73 1.73 ns
HSTL_II 1.06 1.06 1.74 1.74 1.74 1.74 ns
HSTL_III 1.06 1.06 1.71 1.71 1.71 1.71 ns
HSTL_I_18 1.06 1.06 1.75 1.75 1.75 1.75 ns
HSTL_II_18 1.06 1.06 1.81 1.81 1.81 1.81 ns
HSTL_III_18 1.06 1.06 1.71 1.71 1.71 1.71 ns
SSTL2_| 1.06 1.06 1.77 1.77 1.77 1.77 ns
SSTL2_1I 1.06 1.06 1.72 1.72 1.72 1.72 ns
SSTL15 1.06 1.06 1.71 1.71 1.71 1.71 ns
LVCMOS25, Slow, 2 mA 0.66 0.66 6.01 6.01 6.01 6.01 ns
LVCMOS25, Slow, 4 mA 0.66 0.66 3.79 3.79 3.79 3.79 ns
LVCMOS25, Slow, 6 mA 0.66 0.66 3.08 3.08 3.08 3.08 ns
LVCMOS25, Slow, 8 mA 0.66 0.66 2.72 2.72 2.72 2.72 ns
LVCMOS25, Slow, 12 mA 0.66 0.66 217 217 217 217 ns
LVCMOS25, Slow, 16 mA 0.66 0.66 2.29 2.29 2.29 2.29 ns
LVCMOS25, Slow, 24 mA 0.66 0.66 2.02 2.02 2.02 2.02 ns
LVCMOS25, Fast, 2 mA 0.66 0.66 6.04 6.04 6.04 6.04 ns
LVCMOS25, Fast, 4 mA 0.66 0.66 3.82 3.82 3.82 3.82 ns
LVCMOS25, Fast, 6 mA 0.66 0.66 2.99 2.99 2.99 2.99 ns
LVCMOS25, Fast, 8 mA 0.66 0.66 2.65 2.65 2.65 2.65 ns
LVCMOS25, Fast, 12 mA 0.66 0.66 2.08 2.08 2.08 2.08 ns
LVCMOS25, Fast, 16 mA 0.66 0.66 2.13 213 213 2.13 ns
LVCMOS25, Fast, 24 mA 0.66 0.66 1.99 1.99 1.99 1.99 ns
DS153 (v1.6) February 11, 2011 www.xilinx.com

Product Specification 26



http://www.xilinx.com

& XILINX.

Virtex-6 CXT Family Data Sheet

Table 38: 10B Switching Characteristics (Cont’d)

Tiopi Tioor Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-2 -1 -2 -1 -2 -1

LVCMOS18, Slow, 2 mA 0.71 0.71 4.87 4.87 4.87 4.87 ns
LVCMOS18, Slow, 4 mA 0.71 0.71 3.21 3.21 3.21 3.21 ns
LVCMOS18, Slow, 6 mA 0.71 0.71 2.64 2.64 2.64 2.64 ns
LVCMOS18, Slow, 8 mA 0.71 0.71 2.27 2.27 2.27 2.27 ns
LVCMOS18, Slow, 12 mA 0.71 0.71 2.15 215 215 215 ns
LVCMOS18, Slow, 16 mA 0.71 0.71 2.11 2.11 2.11 2.11 ns
LVCMOS18, Fast, 2 mA 0.71 0.71 4.57 4.57 4.57 4.57 ns
LVCMOS18, Fast, 4 mA 0.71 0.71 2.97 2.97 297 2.97 ns
LVCMOS18, Fast, 6 mA 0.71 0.71 2.46 2.46 2.46 2.46 ns
LVCMOS18, Fast, 8 mA 0.71 0.71 2.13 2.13 2.13 2.13 ns
LVCMOS18, Fast, 12 mA 0.71 0.71 1.97 1.97 1.97 1.97 ns
LVCMOS18, Fast, 16 mA 0.71 0.71 1.91 1.91 1.91 1.91 ns
LVCMOS15, Slow, 2 mA 0.85 0.85 4.29 4.29 4.29 4.29 ns
LVCMOS15, Slow, 4 mA 0.85 0.85 3.10 3.10 3.10 3.10 ns
LVCMOS15, Slow, 6 mA 0.85 0.85 2.68 2.68 2.68 2.68 ns
LVCMOS15, Slow, 8 mA 0.85 0.85 2.23 2.23 2.23 2.23 ns
LVCMOS15, Slow, 12 mA 0.85 0.85 2.13 213 213 213 ns
LVCMOS15, Slow, 16 mA 0.85 0.85 2.04 2.04 2.04 2.04 ns
LVCMOS15, Fast, 2 mA 0.85 0.85 4.28 4.28 4.28 4.28 ns
LVCMOS15, Fast, 4 mA 0.85 0.85 2.78 2.78 2.78 2.78 ns
LVCMOS15, Fast, 6 mA 0.85 0.85 2.42 2.42 2.42 2.42 ns
LVCMOS15, Fast, 8 mA 0.85 0.85 2.1 2.1 2.1 2.1 ns
LVCMOS15, Fast, 12 mA 0.85 0.85 1.97 1.97 1.97 1.97 ns
LVCMOS15, Fast, 16 mA 0.85 0.85 1.96 1.96 1.96 1.96 ns
LVCMOS12, Slow, 2 mA 0.93 0.93 3.75 3.75 3.75 3.75 ns
LVCMOS12, Slow, 4 mA 0.93 0.93 2.93 2.93 2.93 2.93 ns
LVCMOS12, Slow, 6 mA 0.93 0.93 2.41 2.41 2.41 2.41 ns
LVCMOS12, Slow, 8 mA 0.93 0.93 2.25 2.25 2.25 2.25 ns
LVCMOS12, Fast, 2 mA 0.93 0.93 3.39 3.39 3.39 3.39 ns
LVCMOS12, Fast, 4 mA 0.93 0.93 2.51 2.51 2.51 2.51 ns
LVCMOS12, Fast, 6 mA 0.93 0.93 2.11 2.1 2.1 2.1 ns
LVCMOS12, Fast, 8 mA 0.93 0.93 2.02 2.02 2.02 2.02 ns
LvDCI_25 0.66 0.66 2.26 2.26 2.26 2.26 ns
LvDCI_18 0.71 0.71 2.47 2.47 2.47 2.47 ns
LvDCI_15 0.85 0.85 2.24 2.24 2.24 2.24 ns
LvDCI_DV2_25 0.66 0.66 2.01 2.01 2.01 2.01 ns
LvDCI_DV2_18 0.71 0.71 2.00 2.00 2.00 2.00 ns
LvDCI_DV2_15 0.85 0.85 1.91 1.91 1.91 1.91 ns
DS153 (v1.6) February 11, 2011 www.xilinx.com

Product Specification 27



http://www.xilinx.com

& XILINX.

Virtex-6 CXT Family Data Sheet

Output Delay Measurements

Output delays are measured using a Tektronix P6245

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 14 and Figure 15.

VRer

Rrer

FPGA Output

VMEAS

—— Crer
(probe capacitance)

(voltage level when taking
delay measurement)

FPGA Output

CRrer=

Rrer VMeas

L4

ds152_07_042109

Figure 15: Differential Test Setup

Measurements and test conditions are reflected in the IBIS
models except where the IBIS format precludes it.
Parameters VRer, Rrer; Crer, @and Vyeas fully describe
the test conditions for each 1/O standard. The most accurate
prediction of propagation delay in any given application can
be obtained through IBIS simulation, using the following
method:

1.

Simulate the output driver of choice into the generalized
test setup, using values from Table 41.

— 2. Record the time to Veas-
- ds152.06_042109 Simulate the output driver of choice into the actual PCB
Figure 14: Single Ended Test Setup trace r—:md load, using the appropriate IBIS model or
capacitance value to represent the load.

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 41: Output Delay Measurement Methodology

Description '/?Mst:?g‘:tzrd F:BE)F C(RFI'EE;U VI%II\EI)\S V(F\c,E)F
LVCMOS, 2.5V LVCMOS25 1M 0 1.25 0
LVCMOS, 1.8V LVCMOS18 1M 0 0.9 0
LVCMOS, 1.5V LVCMOS15 1M 0 0.75 0
LVCMOS, 1.2V LVCMOS12 M 0 0.75 0
HSTL (High-Speed Transceiver Logic), Class | HSTL_I 50 0 VREr 0.75
HSTL, Class Il HSTL_II 25 0 Veer | 0.75
HSTL, Class llI HSTL_II 50 0 0.9 15
HSTL, Class I, 1.8V HSTL_I_18 50 0 Veer | 0.9
HSTL, Class I, 1.8V HSTL_II_18 25 0 Veer | 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_I 50 0 VREr 0.9
SSTL, Class Il, 1.8V SSTL18_lI 25 0 Veer | 0.9
SSTL, Class |, 2.5V SSTL2_| 50 0 Vpeg | 1.25
SSTL, Class Il, 2.5V SSTL2_II 25 0 Veer | 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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DSP48E1 Switching Characteristics

Table 51: DSP48E1 Switching Characteristics

L. Speed Grade .
Symbol Description 5 ] Units
Setup and Hold Times of Data/Control Pins to the Input Register Clock
TDSPDCK_{A, ACIN; B, BCIN}_{AREG; BREG}/ {A, ACIN, B, BC'N} input to {A, B} register CLK 0.35/0.34 0.41/0.39 ns
TDSPCKD_{A, ACIN; B, BCIN}_{AREG; BREG}
TDSPDCK_C_CREG/TDSPCKD_C_CREG C input toC register CLK 0.22/0.24 0.26/0.27 ns
TDSPDCK_D_DREG/TDSPCKD_D_DREG D inputto D register CLK 0.15/0.39 0.17/0.44 ns
Setup and Hold Times of Data Pins to the Pipeline Register Clock
TDSPDCK_{A, ACIN, B, BClN}_PREG_MULT/ {A, ACIN, B, BCIN} input to M register CLK 3.21/0.02 3.69/0.02 ns
TDSPCKD?{A, ACIN, B, BCIN}_PREG_MULT
TDSPDCK_{A, D}_ADREG/ TDSPCKD—{A, D}_ADREG {A, D} input to AD register CLK 1.69/0.13 1.94/0.15 ns
Setup and Hold Times of Data/Control Pins to the Output Register Clock
TDSPDCK_{A, ACIN, B, BC|N}_PREG_MULT/ {A, AClN, B, BClN} input toP register CLK using 5.20/-0.19 | 5.97/-0.22 ns
TDSPCKD_{A, ACIN, B, BCIN}_PREG_MULT multiplier
TDSPDCK_D_DREG_MULT/ TDSPCKD_D_DREG_MULT D inputto P register CLK 4.90/-0.65 | 5.63/-0.75 ns
TDSPDCK_{A, ACIN, B, BC|N}_PREG/ {A, AC'N, B, BClN} input toP register CLK not 2.15/-0.19 | 2.47/-0.22 ns
TDSPCKD_{A, ACIN, B, BCIN}_PREG using multiplier
TDSPDCK_C_PREG/ TDSPCKD_C_PREG C input toP register CLK 1.91/-0.14 | 2.19/-0.17 ns
TDSPDCK_{PC|N, CARRYCASCIN, MULTS|GN|N}_PREG/ {PC'N, CARRYCASCIN, MULTS'GN'N} input to | 1.67/-0.04 | 1.92/-0.05 ns
TDSPCKD_{PCIN, CARRYCASCIN, MULTSIGNIN}_PREG | P register CLK
Setup and Hold Times of the CE Pins
TDSPDCK_{CEA; CEB}_{AREG; BREG}/ {CEA, CEB} input to {A, B} regiSter CLK 0.22/0.25 0.25/0.29 ns
TDSPCKD_{CEA; CEB}_{AREG; BREG}
TDSPDCKﬁCECfCREG/ TDSPCKDfCECfCREG CEC input to C register CLK 0.24/0.23 0.28/0.27 ns
TDSPDCK_CED_DREG/ TDSPCKD_CED_DREG CED input toD register CLK 0.31/0.14 0.35/0.16 ns
TDSPDCK_CEM_MREG/ TDSPCKD_CEM_MREG CEM inputto M register CLK 0.26/0.25 0.30/0.28 ns
TDSPDCK?CEP?PREG/ TDSPCKD?CEP?PREG CEP inputto P register CLK 0.46/0.03 0.53/0.03 ns
Setup and Hold Times of the RST Pins
TDSPDCK_{RSTA; RSTB}_{AREG; BREG}/ {RSTA, RSTB} input to {A, B} register CLK 0.38/0.22 0.43/0.25 ns
TDSPCKD?{RSTA; RSTB}_{AREG; BREG}
TpsPDCK_RsTC_CREG/ TDSPCKD_RSTC_CREG RSTC input to C register CLK 0.23/0.09 | 0.27/0.11 ns
TDSPDCK_RSTD_DREG/ TDSPCKD_RSTD_DREG RSTD inputto D register CLK 0.38/0.19 0.44/0.21 ns
TDSPDCK?RSTM?MREG/ TDSPCKD,RSTM,MREG RSTM input to M register CLK 0.26/0.30 0.30/0.35 ns
TDSPDCK_RSTP_PREG/ TDSPCKD_RSTP_PREG RSTP input toP register CLK 0.33/0.05 0.41/0.06 ns
Combinatorial Delays from Input Pins to Output Pins
TDSPDO_{A, B}_{P, CARRYOUT}_MULT {A, B} input to {R CARRYOUT} output using 5.08 5.84 ns
multiplier
TDSPDO?D?{P, CARRYOUT}_MULT D input to {P, CARRYOUT} OUtpUt USing 4.82 5.54 ns
multiplier
TDSPDO {A, B}_{P, CARRYOUT} {A, B} input to {P, CARRYOUT} output not using 2.07 2.38 ns
o multiplier
TDSPDO_{C, CARRYIN}_{P, CARRYOUT} {C, CARRYIN} input to {P, CARRYOUT} output 1.83 2.10 ns
DS153 (v1.6) February 11, 2011 www.xilinx.com
Product Specification 39



http://www.xilinx.com

& XILINX. Virtex-6 CXT Family Data Sheet

Clock Switching Characteristics

The parameters in this section provide the necessary values for calculating timing budgets for Virtex-6 CXT FPGA clock
transmitter and receiver data-valid windows.

Table 64: Duty Cycle Distortion and Clock-Tree Skew

Symbol Description Device zpeed Grade1 Units
Toeb_cLK Global Clock Tree Duty Cycle Distortion(!) All 0.12 0.12 ns
TCKSKEW Global Clock Tree Skew(?) XC6VCX75T 0.18 0.18 ns

XCB6VCX130T 0.29 0.29 ns
XCB6VCX195T 0.31 0.31 ns
XCeVCX240T 0.31 0.31 ns
Tbeb_BUFIO I/O clock tree duty cycle distortion All 0.08 0.08 ns
TBUFIOSKEW I/0 clock tree skew across one clock region All 0.03 0.03 ns
TBUFIOSKEW2 I/O clock tree skew across three clock regions All 0.22 0.22 ns
Tbcb_BUFR Regional clock tree duty cycle distortion All 0.15 0.15 ns

Notes:

1. These parameters represent the worst-case duty cycle distortion observable at the pins of the device using LVDS output buffers. For cases
where other I/O standards are used, IBIS can be used to calculate any additional duty cycle distortion that might be caused by asymmetrical
rise/fall times.

2. The Tckskew Value represents the worst-case clock-tree skew observable between sequential I/O elements. Significantly less clock-tree
skew exists for I/O registers that are close to each other and fed by the same or adjacent clock-tree branches. Use the Xilinx FPGA_Editor
and Timing Analyzer tools to evaluate clock skew specific to your application.

Table 65: Package Skew

Symbol Description Device Package Value Units

TrkaSkew Package Skew(!) XCBVCX75T FF484 ps
FF784 ps

XCeVCX130T FF484 95 ps

FF784 146 ps

FF1156 165 ps

XCBVCX195T FF784 ps

FF1156 ps

XCeVCX240T FF784 146 ps

FF1156 182 ps

Notes:

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

2. Package trace length information is available for these device/package combinations. This information can be used to deskew the package.
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Table 66: Sample Window

L. . Speed Grade .
Symbol Description Device Units
-2 -1
TsampP Sampling Error at Receiver Pins(!) All 610 610 ps
TsAMP_BUFIO Sampling Error at Receiver Pins using BUFIO(2) All 400 400 ps
Notes:

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

- CLKO MMCM jitter

- MMCM accuracy (phase offset)

- MMCM phase shift resolution

These measurements do not include package or clock tree skew.

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

Table 67: Pin-to-Pin Setup/Hold and Clock-to-Out

. Speed Grade .
Symbol Description Units
-2 | -1
Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO
Tescs/TPHCS | Setup/Hold of /O clock | 033131 | 033131 | ns
Pin-to-Pin Clock-to-Out Using BUFIO
T\ckoFcs ‘ Clock-to-Out of 1/O clock ‘ 5.19 ‘ 5.19 ‘ ns
Revision History
The following table shows the revision history for this document:
Date Version Description of Revisions
07/08/09 1.0 Initial Xilinx release.
02/05/10 1.1 Removed Figure 11: Placement Diagram for the FF1156 Package (5 of 5) from page 11 as there are
only 16 GTX transceivers in the FF1156 package. Corrected the placement diagrams in Figure 2
through Figure 10.
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Notice of Disclaimer

THE XILINX HARDWARE FPGA AND CPLD DEVICES REFERRED TO HEREIN (“PRODUCTS”) ARE SUBJECT TO THE TERMS AND
CONDITIONS OF THE XILINX LIMITED WARRANTY WHICH CAN BE VIEWED AT http://www.xilinx.com/warranty.htm. THIS LIMITED
WARRANTY DOES NOT EXTEND TO ANY USE OF PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE
SPECIFICATIONS STATED IN THE XILINX DATA SHEET. ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE
PERFORMANCE, SUCH AS LIFE-SUPPORT OR SAFETY DEVICES OR SYSTEMS, OR ANY OTHER APPLICATION THAT INVOKES
THE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). USE OF PRODUCTS IN CRITICAL APPLICATIONS IS AT THE SOLE RISK OF CUSTOMER, SUBJECT TO
APPLICABLE LAWS AND REGULATIONS.

CRITICAL APPLICATIONS DISCLAIMER

XILINX PRODUCTS (INCLUDING HARDWARE, SOFTWARE AND/OR IP CORES) ARE NOT DESIGNED OR INTENDED TO BE FAIL-
SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE PERFORMANCE, SUCH AS IN LIFE-SUPPORT OR SAFETY
DEVICES OR SYSTEMS, CLASS Ill MEDICAL DEVICES, NUCLEAR FACILITIES, APPLICATIONS RELATED TO THE DEPLOYMENT
OF AIRBAGS, OR ANY OTHER APPLICATIONS THAT COULD LEAD TO DEATH, PERSONAL INJURY OR SEVERE PROPERTY OR
ENVIRONMENTAL DAMAGE (INDIVIDUALLY AND COLLECTIVELY, “CRITICAL APPLICATIONS”). FURTHERMORE, XILINX
PRODUCTS ARE NOT DESIGNED OR INTENDED FOR USE IN ANY APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE OR
AIRCRAFT, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE IN
THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE OPERATOR.
CUSTOMER AGREES, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE XILINX PRODUCTS, TO
THOROUGHLY TEST THE SAME FOR SAFETY PURPOSES. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW,
CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY USE OF XILINX PRODUCTS IN CRITICAL APPLICATIONS.

AUTOMOTIVE APPLICATIONS DISCLAIMER

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