AMD Xilinx - XC6VCX195T-1FFG1156C Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
\ Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Details

Product Status Active
Number of LABs/CLBs 15600
Number of Logic Elements/Cells 199680
Total RAM Bits 12681216
Number of I/O 600

Number of Gates -

Voltage - Supply 0.95V ~ 1.05V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (T))

Package / Case 1156-BBGA, FCBGA

Supplier Device Package 1156-FCBGA (35x35)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc6vcx195t-1ffg1156¢

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/xc6vcx195t-1ffg1156c-4487180
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

& 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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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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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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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 \
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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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Table 26 summarizes the DC specifications of the clock input of the GTX transceiver. Consult the Virtex-6 FPGA GTX
Transceivers User Guide for further details.

Table 26: GTX Transceiver Clock DC Input Level Specification

Symbol DC Parameter Conditions Min Typ Max Units
ViDiFr 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 Virtex-6 FPGA GTX Transceivers User Guide for further information.
Table 27: GTX Transceiver Performance
Speed Grade
Symbol Description Units
-2 -1
FaTxmax Maximum GTX transceiver data rate 3.75 3.75 Gb/s
FapLLMAX Maximum PLL frequency 2.5 2.5 GHz
FapLLMIN Minimum PLL frequency 1.2 1.2 GHz
Table 28: GTX Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Speed Grade
Symbol Description Units
-2 -1
FeTxDRPCLK GTXDRPCLK maximum frequency 100 100 MHz
Table 29: GTX Transceiver Reference Clock Switching Characteristics
All Speed Grades
Symbol Description Conditions - Units
Min Typ Max
FacLk Reference clock frequency range 67.5 - 375 MHz
TRoLK Reference clock rise time 20% — 80% - 200 - ps
TrcLK Reference clock fall time 80% — 20% - 200 - ps
TocREF Reference clock duty cycle Transceiver PLL only 45 50 55 %
T Clock recovery frequency acquisition Initial PLL lock - - 1 ms
LOCK time
T Clock recovery phase acquisition time | Lock to data after PLL has locked to - - 200 ps
PHASE the reference clock

80%— —— —

20%— — ———j—— =
TroLk I=—

ds153_13_041410

Figure 13: Reference Clock Timing Parameters
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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
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Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in Virtex-6 CXT
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 25.

Table 35: Interface Performances

Speed Grade

Description
-2 -1

Networking Applications
SDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 8) 650 Mb/s 625 Mb/s
DDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 10) 1.25 Gb/s 1.0 Gb/s
SDR LVDS receiver (SFI-4.1)(1) 650 Mb/s 625 Mb/s
DDR LVDS receiver (SFI-4.2)(1) 1.0 Gb/s 0.9 Gb/s
Maximum Physical Interface (PHY) Rate for Memory Interfaces(2(3)
DDR2 666 Mb/s 666 Mb/s
DDRS3 800 Mb/s 666 Mb/s
QDR Il + SRAM 250 MHz 250 MHz
Notes:

1. LVDS receivers are typically bounded with certain applications where specific DPA algorithms dominate deterministic performance.

2. Based on Xilinx memory characterization platforms designed according to the guidelines in the Virtex-6 FPGA Memory Interface Solutions

User Guide.

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

(controller plus PHY).
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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
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Table 38: 10B Switching Characteristics (Cont’d)

Tiopi
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-2 -1 -2 -1 -2 -1
LVPECL_25 1.09 1.09 1.65 1.65 1.65 1.65 ns
HSTL_I_12 1.06 1.06 1.78 1.78 1.78 1.78 ns
HSTL_I_DCI 1.06 1.06 1.66 1.66 1.66 1.66 ns
HSTL_II_DCI 1.06 1.06 1.68 1.68 1.68 1.68 ns
HSTL_II_T_DCI 1.06 1.06 1.66 1.66 1.66 1.66 ns
HSTL_III_DCI 1.06 1.06 1.62 1.62 1.62 1.62 ns
HSTL_I_DCI_18 1.06 1.06 1.68 1.68 1.68 1.68 ns
HSTL_II_DCI_18 1.06 1.06 1.62 1.62 1.62 1.62 ns
HSTL_II _T_DCI_18 1.06 1.06 1.68 1.68 1.68 1.68 ns
HSTL_III_DCI_18 1.06 1.06 1.69 1.69 1.69 1.69 ns
DIFF_HSTL_I_18 1.09 1.09 1.75 1.75 1.75 1.75 ns
DIFF_HSTL_I_DCI_18 1.09 1.09 1.68 1.68 1.68 1.68 ns
DIFF_HSTL_I 1.09 1.09 1.73 1.73 1.73 1.73 ns
DIFF_HSTL_I_DCI 1.09 1.09 1.66 1.66 1.66 1.66 ns
DIFF_HSTL_II_18 1.09 1.09 1.81 1.81 1.81 1.81 ns
DIFF_HSTL_II_DCI_18 1.09 1.09 1.62 1.62 1.62 1.62 ns
DIFF_HSTL_Il _T_DCI_18 1.09 1.09 1.68 1.68 1.68 1.68 ns
DIFF_HSTL_II 1.09 1.09 1.74 1.74 1.74 1.74 ns
DIFF_HSTL_II_DCI 1.09 1.09 1.68 1.68 1.68 1.68 ns
SSTL2_|_DCI 1.06 1.06 1.70 1.70 1.70 1.70 ns
SSTL2_1I_DCI 1.06 1.06 1.67 1.67 1.67 1.67 ns
SSTL2_II_T_DCI 1.06 1.06 1.70 1.70 1.70 1.70 ns
SSTL18_1I 1.06 1.06 1.75 1.75 1.75 1.75 ns
SSTL18_lI 1.06 1.06 1.67 1.67 1.67 1.67 ns
SSTL18_I_DCI 1.06 1.06 1.67 1.67 1.67 1.67 ns
SSTL18_1I_DCI 1.06 1.06 1.63 1.63 1.63 1.63 ns
SSTL18_II_T_DCI 1.06 1.06 1.67 1.67 1.67 1.67 ns
SSTL15_T_DCI 1.06 1.06 1.68 1.68 1.68 1.68 ns
SSTL15_DCI 1.06 1.06 1.68 1.68 1.68 1.68 ns
DIFF_SSTL2_] 1.09 1.09 1.77 1.77 1.77 1.77 ns
DIFF_SSTL2_|_DCI 1.09 1.09 1.70 1.70 1.70 1.70 ns
DIFF_SSTL2_lI 1.09 1.09 1.72 1.72 1.72 1.72 ns
DIFF_SSTL2_ll_DCI 1.09 1.09 1.67 1.67 1.67 1.67 ns
DIFF_SSTL2_II_T_DCI 1.09 1.09 1.70 1.70 1.70 1.70 ns
DIFF_SSTL18_I 1.09 1.09 1.75 1.75 1.75 1.75 ns
DIFF_SSTL18_I_DCI 1.09 1.09 1.67 1.67 1.67 1.67 ns
DIFF_SSTL18_lI 1.09 1.09 1.67 1.67 1.67 1.67 ns
DIFF_SSTL18_lI_DCI 1.09 1.09 1.63 1.63 1.63 1.63 ns
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Table 43: OLOGIC Switching Characteristics

Speed Grade

Symbol Description ) ] Units
Setup/Hold
Tobck/Tockp D1/D2 pins Setup/Hold with respect to CLK 0.54/-0.11 0.54/-0.11 ns
Tooceck/Tockoce OCE pin Setup/Hold with respect to CLK 0.22/-0.05 0.22/-0.05 ns
Tosrck/Tocksr SR pin Setup/Hold with respect to CLK 0.71/-0.29 0.71/-0.29 ns
Torek/TockT T1/T2 pins Setup/Hold with respect to CLK 0.56/-0.10 0.56/-0.10 ns
Totceck/TockTcE TCE pin Setup/Hold with respect to CLK 0.21/-0.05 0.21/-0.05 ns
Combinatorial
Thoq D1to OQ out or T1 to TQ out 1.01 1.01 ns
Sequential Delays
Tocka CLK to OQ/TQ out 0.71 0.71 ns
Tra SR pin to OQ/TQ out 1.05 1.05 ns
Tasra Global Set/Reset to Q outputs 10.51 10.51 ns
Set/Reset
TrPw ‘ Minimum Pulse Width, SR inputs 1.20 1.20 ns, Min
Input Serializer/Deserializer Switching Characteristics
Table 44: ISERDES Switching Characteristics

Symbol Description ZSpeed Grade ] Units

Setup/Hold for Control Lines
Tiscek_irsuip! Tiscke_sirsuip | BITSLIP pin Setup/Hold with respect to CLKDIV 0.09/0.17 0.09/0.17 ns
Tiscek_ce/ Tiscke_ce® CE pin Setup/Hold with respect to CLK (for CE1) 0.27/0.04 0.27/0.04 ns
Tiscck_ce2/ T|SCKC_CE2(2) CE pin Setup/Hold with respect to CLKDIV (for CE2) —0.06/0.31 —0.06/0.31 ns
Setup/Hold for Data Lines
Tisbck_p/Tisckp_b D pin Setup/Hold with respect to CLK 0.09/0.11 0.09/0.11 ns
Tispck ooy /Tisckp poLy DDLY pin Setup/Hold with respect to CLK (using 0.14/0.07 0.14/0.07 ns

B B IODELAY)()
Tispck_b_ppr/Tisckp_p_ppr | D pin Setup/Hold with respect to CLK at DDR mode 0.09/0.11 0.09/0.11 ns
Tisbck DDLY DDR D pin Setup/Hold with respect to CLK at DDR mode 0.14/0.07 0.14/0.07 ns
Tisckp_ppLY_DDR (using IODELAY)()
Sequential Delays
Tiscko_a ‘ CLKDIV to out at Q pin 0.75 0.75 ns
Propagation Delays
Tispo_po ‘ D input to DO output pin 0.25 0.25 ns
Notes:
1. Recorded at 0 tap value.
2. Tiscck_cee and Tigcke_cez are reported as Tigcok_ce/Tiscke_ce in @ TRACE report.
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Output Serializer/Deserializer Switching Characteristics
Table 45: OSERDES Switching Characteristics

Symbol Description 2Speed Grade ] Units
Setup/Hold
Tospck_p/Tosckp. b D input Setup/Hold with respect to CLKDIV 0.31/-0.12 0.31/-0.12 ns
Tospck_TTosckp_ 1" T input Setup/Hold with respect to CLK 0.56/—0.08 0.56/—0.08 ns
Tospck_Te/Tosckp_T2!" T input Setup/Hold with respect to CLKDIV 0.31/-0.08 0.31/-0.08 ns
Toscck_oce/Toscke_ocE OCE input Setup/Hold with respect to CLK 0.22/-0.05 0.22/-0.05 ns
Toscek s SR (Reset) input Setup with respect to CLKDIV 0.07 0.07 ns
Toscck_Tce/Toscke_TcE TCE input Setup/Hold with respect to CLK 0.21/-0.05 0.21/-0.05 ns
Sequential Delays
Toscko_oq Clock to out from CLK to OQ 0.82 0.82 ns
Toscko_Ta Clock to out from CLK to TQ 0.82 0.82 ns
Combinatorial
Tospo_TTQ T input to TQ Out 0.97 0.97 ns

Notes:
1. TOSDCK7T2 and TOSCKD7T2 are reported as TOSDCK?T/TOSCKDfT in the TRACE report.
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Input/Output Delay Switching Characteristics

Table 46: Input/Output Delay Switching Characteristics

Symbol Description ZSpeed Grade ] Units
IDELAYCTRL
TpLycco_Rpy Reset to Ready for IDELAYCTRL 3 3 us
FIDELAYCTRL_REF REFCLK frequency 200 200 MHz
IDELAYCTRL_REF_PRECISION | REFCLK precision +10 +10 MHz
T\DELAYCTRL_RPW Minimum Reset pulse width 50 50 ns
IODELAY
T\DELAYRESOLUTION IODELAY Chain Delay Resolution 1/(32 x 2 x FRer) ps
Pattern dependent period jitter in delay chain for clock 0 0 ps
pattern.(1) per tap
TIOELAYPAT JIT Pattern dependent period jitter in delay chain for +5 +5 ps
— random data pattern.(?) per tap
Pattern dependent period jitter in delay chain for +9 +9 ps
random data pattern.(®) per tap
TIODELAY_CLK_MAX Maximum frequency of CLK input to IODELAY 300 300 MHz
Tiopcek_ce’/ Tiobcke_CE CE pin Setup/Hold with respect to CK 0.65/-0.09 0.65/-0.09 ns
Tiobck_ING/ Tiobcke_ING INC pin Setup/Hold with respect to CK 0.31/-0.00 0.31/-0.00 ns
Tiobcck_RsT/ Tiobcke_RST RST pin Setup/Hold with respect to CK 0.69/-0.08 0.69/-0.08 ns
Tiobpo_T TSCONTROL delay to MUXE/MUXF switching and Note 4 Note 4 ps
through IODELAY
Ti0DDO_IDATAIN Propagation delay through IODELAY Note 4 Note 4 ps
T\0DDO_ODATAIN Propagation delay through IODELAY Note 4 Note 4 ps
Notes:
1. When HIGH_PERFORMANCE mode is set to TRUE or FALSE.
2. When HIGH_PERFORMANCE mode is set to TRUE
3.  When HIGH_PERFORMANCE mode is set to FALSE.
4. Delay depends on IODELAY tap setting. See the TRACE report for actual values.
CLB Switching Characteristics
Table 47: CLB Switching Characteristics
Symbol Description ZSpeed Grade ] Units
Combinatorial Delays
TiLo An —Dn LUT address to A 0.08 0.08 ns, Max
An — Dn LUT address to AMUX/CMUX 0.23 0.25 ns, Max
An —Dn LUT address to BMUX_A 0.37 0.41 ns, Max
Tito An —Dn inputs to A — D Q outputs 0.79 0.91 ns, Max
Taxa AX inputs to AMUX output 0.42 0.48 ns, Max
Taxs AX inputs to BMUX output 0.47 0.53 ns, Max
Taxc AXinputs to CMUX output 0.52 0.60 ns, Max
TaxD AX inputs to DMUX output 0.55 0.63 ns, Max
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Block RAM and FIFO Switching Characteristics
Table 50: Block RAM and FIFO Switching Characteristics

Symbol Description zpeed Gradj Units
Block RAM and FIFO Clock-to-Out Delays
Troko_po and Treko po Rea!" | Clock CLK to DOUT output (without output register)@)(©) 2.08 2.39 | ns, Max
Clock CLK to DOUT output (with output register)(4)®) 0.75 0.86 ns, Max
Trcko po eccand Clock CLK to DOUT output with ECC 3.30 3.79 ns, Max
TRCKO DO _ECC REG (without output register)(2)(3)

- Clock CLK to DOUT output with ECC (with output register)@® | 0.86 0.98 | ns, Max
Trcko casc and Clock CLK to DOUT output with Cascade 3.18 3.65 ns, Max
TRCKO_CASC_REG (without output register)(2)

Clock CLK to DOUT output with Cascade (with output register)® 1.58 1.81 ns, Max
TRCKO_FLAGS Clock CLK to FIFO flags outputs(®) 0.91 1.05 ns, Max
TRCKO_POINTERS Clock CLK to FIFO pointers outputs(?) 1.09 1.25 ns, Max
TRCKO_RDCOUNT Clock CLK to FIFO Read Counter 1.09 1.25 ns, Max
TRCKO_WRCOUNT Clock CLK to FIFO Write Counter 1.09 1.25 ns, Max
Trcko_spBIT_Ecc and Clock CLK to BITERR (with output register) 0.76 0.87 ns, Max
TReKo_spBIT_ECC_REG Clock CLK to BITERR (without output register) 2.84 3.26 ns, Max
TRcKO_PARITY_ECC Clock CLK to ECCPARITY in ECC encode only mode 1.06 1.21 ns, Max
TRcko_RDADDR_ECC and Clock CLK to RDADDR output with ECC (without output register) 0.90 1.03 ns, Max
TRCKO_RDADDR_ECC_REG Clock CLK to RDADDR output with ECC (with output register) 0.92 1.06 ns, Max
Setup and Hold Times Before/After Clock CLK
Trcok ADDR/TRCKC_ADDR ADDR inputs(®) 0.62/0.32 | 0.72/0.37 | ns, Min
Trock b/ TRCKD._ DI DIN inputs(®) 1.11/0.34 | 1.28/0.39 | ns, Min
Trock_pi_ecc/TRCKD_DI_ECC DIN inputs with block RAM ECC in standard mode(®) 0.59/0.34 | 0.68/0.39 | ns, Min

DIN inputs with block RAM ECC encode only(9) 0.85/0.34 | 0.97/0.39 | ns, Min

DIN inputs with FIFO ECC in standard mode(®) 1.02/0.34 | 1.17/0.39 | ns, Min
Troek_cLk/TReke cLk Inject single/double bit error in ECC mode 1.20/0.29 | 1.38/0.33 | ns, Min
Theek RDEN/TRCKC. RDEN Block RAM Enable (EN) input 0.41/0.30 | 0.47/0.34 | ns, Min
Trecok REGCE/TRCKC_REGCE CE input of output register 0.22/0.31 | 0.25/0.35 | ns, Min
Troek RSTREG/TRekC_RsTREG | Synchronous RSTREG input 0.28/0.26 | 0.32/0.29 | ns, Min
Trcek _RSTRAM/ TRCKC_RSTRAM | Synchronous RSTRAM input 0.41/0.27 | 0.47/0.31 | ns, Min
Treok We/TRCKC_WE Write Enable (WE) input (block RAM only) 0.52/0.35 | 0.60/0.40 | ns, Min
Treok WREN/TRCKC. WREN WREN FIFO inputs 0.55/0.30 | 0.64/0.34 | ns, Min
Theek RDEN/TRCKC. RDEN RDEN FIFO inputs 0.55/0.30 | 0.63/0.34 | ns, Min
Reset Delays
TRCO_FLAGS Reset RST to FIFO Flags/Pointers(10) 1.10 1.27 ns, Max
Treok RsTREG/TRcke RsTReg | FIFO reset timing(11) 0.28/0.26 | 0.32/0.29 | ns, Min
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Table 51: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description 0 ] Units
Clock to Outs from Input Register Clock to Cascading Output Pins
TDSPCKO_{ACOUT; BCOUT}_{AREG; BREG} CLK (AREG, BREG) to {P, CARRYOUT} output 0.89 1.02 ns
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (AREG, BREG) to {PCOUT, 5.49 6.31 ns
MULTSIGNOUT}_{AREG, BREG}_MULT CARRYCASCOUT, MULTS'GNOUT} OUtpUt
using multiplier
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (AREG, BREG) to {PCOUT, 2.40 2.76 ns
MULTSIGNOUT}_{AREG, BREG} CARRYCASCOUT, MULTS'GNOUT} output not
using multiplier
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (DREG) to {PCOUT, CARRYCASCOUT, 5.38 6.18 ns
MULTSIGNOUT}_DREG_MULT MULTS'GNOUT} output using multiplier
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (CREG) to {PCOUT, CARRYCASCOUT, 2.40 2.76 ns
MULTSIGNOUT}_CREG MULTSIGNOUT} output
Maximum Frequency
Fmax With all registers used 350 275 MHz
FMAX_PATDET With pattern detector 350 275 MHz
FMAX_MULT _NOMREG Two register multiply without MREG 262 227 MHz
FMAX_MULT_NOMREG_PATDET Two register multiply without MREG with pattern 241 209 MHz
detect
FMAX_PREADD_MULT_NOADREG Without ADREG 292 253 MHz
FMAX_PREADD_MULT_NOADREG_PATDET Without ADREG with pattern detect 292 253 MHz
FMAX?NOPlPELlNEREG Without pipeline registers (MREG, ADREG) 196 170 MHz
FMAX_NOP|PEL|NEHEG_PATDET Without plpellne registers (MREG, ADREG) 184 160 MHz
with pattern detect
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Table 52: Configuration Switching Characteristics (Contd)

Symbol Description Szpeed Grad1e Units
BPI Master Flash Mode Programming Switching
Tepicco® ADDRI[25:0], RS[1:0], FCS_B, FOE_B, FWE_B outputs 6 6 ns
valid after CCLK rising edge at 2.5V
ADDR([25:0], RS[1:0], FCS_B, FOE_B, FWE_B outputs 6 6 ns
valid after CCLK rising edge at 1.8V
Teriocc/TPICCD Setup/Hold on D[15:0] data input pins 4.0/0.0 4.0/0.0 ns
TINITADDR Minimum period of initial ADDR[25:0] address cycles 3 3 CCLK cycles
SPI Master Flash Mode Programming Switching
Tspipcc/Tspipcep DIN Setup/Hold before/after the rising CCLK edge 3.0/0.0 | 3.0/0.0 ns
Tspicem MOSI clock to out at 2.5V 6 6 ns
MOSI clock to out at 1.8V 6 6 ns
Tspiccrc FCS_B clock to out at 2.5V 6 6 ns
FCS_B clock to out at 1.8V 6 6 ns
TesINT/ TESINITH FS[2:0] to INIT_B rising edge Setup and Hold 2 2 ps
CCLK Output (Master Modes)
TyvcekL Master CCLK clock Low time duty cycle 45/55 45/55 %, Min/Max
TMCCKH Master CCLK clock High time duty cycle 45/55 45/55 %, Min/Max
CCLK Input (Slave Modes)
TscekL Slave CCLK clock minimum Low time 25 25 ns, Min
TscekH Slave CCLK clock minimum High time 25 25 ns, Min
Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK
Fock Maximum frequency for DCLK 200 200 MHz
TMMCMDCK_DADDR/ DADDR Setup/Hold 1.63/0.00 | 1.63/0.00 ns
TMMCMCKD_DADDR
Tmmempek_pY TMMCMCKD_ DI DI Setup/Hold 1.63/0.00 | 1.63/0.00 ns
Tmmempek_DEN'TMMCMCKD._DEN DEN Setup/Hold time 1.63/0.00 | 1.63/0.00 ns
Tmmempek_bwe/TMMCMCKD. DWE DWE Setup/Hold time 1.63/0.00 | 1.63/0.00 ns
TMMCMCKO_DO CLK to out of DO®) 3.64 3.64 ns
TMMCMCKO_DRDY CLK to out of DRDY 0.38 0.38 ns

Notes:

1. To support longer delays in configuration, use the design solutions described in Virtex-6 FPGA Configuration Guide.
2. Only during configuration, the last edge is determined by a weak pull-up/pull-down resistor in the 1/0.
3. DO will hold until next DRP operation.
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Table 55: Regional Clock Switching Characteristics (BUFR)

Symbol Description :peed Grade1 Units
0.75 0.75 ns
0.75 0.75 ns
TBRCKO_ O Clock to out delay from | to O 075 0.75 ns
0.75 0.75 ns
0.37 0.37 ns
0.37 0.37 ns
TBRCKO_O_BYP Clock to out delay from | to O with Divide Bypass attribute set 037 037 ns
0.37 0.37 ns
TBRDO_O Propagation delay from CLR to O 0.83 0.83 ns

Maximum Frequency
Fmax Regional clock tree (BUFR) 300 300 MHz

Table 56: Horizontal Clock Buffer Switching Characteristics (BUFH)

Symbol Description :peed Grade1 Units
TeHcKo O BUFH delay from | to O 0.13 0.13 ns
Tereek_ce/TeHeke CE CE pin Setup and Hold 0.05/0.05 | 0.05/0.05 ns
Maximum Frequency
Fmax ‘ Horizontal clock buffer (BUFH) 700 700 MHz

MMCM Switching Characteristics
Table 57: MMCM Specification

Speed Grade
Symbol Description 2 ” Units
FINMAX Maximum Input Clock Frequency(") 700 700 MHz
FinmiN Minimum Input Clock Frequency 10 10 MHz
FINUITTER Maximum Input Clock Period Jitter < 20% of clock ianut period or 1 ns
ax
FinDuTyY Allowable Input Duty Cycle: 10—49 MHz 25/75 %
Allowable Input Duty Cycle: 50—199 MHz 30/70 %
Allowable Input Duty Cycle: 200—399 MHz 35/65 %
Allowable Input Duty Cycle: 400—499 MHz 40/60 Y%
Allowable Input Duty Cycle: >500 MHz 45/55 %
FMIN_PScLK Minimum Dynamic Phase Shift Clock Frequency 0.01 0.01 MHz
Fmax_pscLk Maximum Dynamic Phase Shift Clock Frequency 450 450 MHz
Fvcomin Minimum MMCM VCO Frequency 600 600 MHz
Fvcomax Maximum MMCM VCO Frequency 1200 1200 MHz
FBANDWIDTH Low MMCM Bandwidth at Typical(® 1.00 1.00 MHz
High MMCM Bandwidth at Typical(@ 4.00 4.00 MHz
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Table 57: MMCM Specification (Cont’d)

Speed Grade

Symbol Description Units
-2 -1
TSTATPHAOFFSET Static Phase Offset of the MMCM Outputs(®) 0.12 0.12 ns
TOUT.JITTER MMCM Output Jitter(4) Note 1
TouTpuTY MMCM Output Clock Duty Cycle Precision(5) 0.20 0.20 ns
TLockmAX MMCM Maximum Lock Time 100 100 us
Foutmax MMCM Maximum Output Frequency 700 700 MHz
FouTtMmIN MMCM Minimum Output Frequency(®)(7) 4.69 4.69 MHz
TEXTFDVAR External Clock Feedback Variation < 20% of clock input period or 1 ns
Max
RSTminPULSE Minimum Reset Pulse Width 1.5 1.5 ns
FPEDMAX Maximum Frequency at the Phase Frequency Detector 450 450 MHz
with Bandwidth Set to High or Optimized(®)
Maximum Frequency at the Phase Frequency Detector 300 300 MHz
with Bandwidth Set to Low
FPFDMIN Minimum Frequency at the Phase Frequency Detector 135 135 MHz
with Bandwidth Set to High or Optimized
Minimum Frequency at the Phase Frequency Detector 10.00 10.00 MHz
with Bandwidth Set to Low
TeBDELAY Maximum Delay in the Feedback Path 3 ns Max or one CLKIN cycle
TmmcMDeK_PSEN Setup and Hold of Phase Shift Enable 1.04/0.00 1.04/0.00 ns
TMMCMCKD_PSEN
TMMCMDCK_PSINCDEC/ Setup and Hold of Phase Shift Increment/Decrement 1.04/0.00 1.04/0.00 ns
TMMCMCKD_PSINCDEC
TMMCMCKO_PSDONE Phase Shift Clock-to-Out of PSDONE 0.38 0.38 ns

When DIVCLK_DIVIDE = 3 or 4, Fiyvax is 315 MHz.
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 Architecture Wizard.

Calculated as Fyco/128 assuming output duty cycle is 50%.
When CASCADE4_OUT = TRUE, Foytmin is 0.036 MHz.

Notes:

1.

2.

3.

4,

5. Includes global clock buffer.
6.

7.

8.

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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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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