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Table 2: Recommended Operating Conditions

Symbol Description Min Max Units
Internal supply voltage relative to GND for all devices except -1L devices. 0.95 1.05 \
For -1L commercial temperature range devices: internal supply voltage relative 0.87 0.93 \
Veeint | to GND, Tj=0°C to +85°C
For -1L industrial temperature range devices: internal supply voltage relative to GND, 0.91 0.97 \
Tj=-40°C to +100°C
Veeaux | Auxiliary supply voltage relative to GND 2.375 2.625 \
Veco @G | Supply voltage relative to GND 1.14 2.625 \%
Vi 2.5V supply voltage relative to GND GND -0.20 2.625 \
2.5V and below supply voltage relative to GND GND -0.20 | Vgepo + 0.2 \
NG N_Iax_imum current through any pin in a powered or unpowered bank when forward - 10 mA
biasing the clamp diode.
Vear7(® | Battery voltage relative to GND 1.0 25 v
Veg? External voltage supply for eFUSE programming 2.375 2.625 \
Junction temperature operating range for commercial (C) temperature devices 0 85 °C
T Junction temperature operating range for extended (E) temperature devices 0 100 °C
! Junction temperature operating range for industrial (1) temperature devices -40 100 °C
Junction temperature operating range for military (M) temperature devices -55 125 °C
Notes:

NoOkrwh -~

Configuration data is retained even if Vg drops to OV.

Includes Vg of 1.2V, 1.5V, 1.8V, and 2.5V.

The configuration supply voltage Vcc conrig is @lso known as Veeo o
All voltages are relative to ground.

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

VparT is required only when using bitstream encryption. If battery is not used, connect Vgurt to either ground or Voeaux-
During eFUSE programming, Vg must be within the recommended operating range and Tj = +15°C to +85°C. Otherwise, Vg can be

connected to GND.
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Table 4: Typical Quiescent Supply Current (Contd)

Speed and Temperature Grade
Symbol Description Device Units
-3(C) |-2(C,E,&l)|-1(C&l)|-1(1&M)P | -1L(C) | -1L ()

lccoq | Quiescent Voo XCBVLX75T 1 1 1 N/A 1 1 mA
supply current XCBVLX130T 1 1 1 N/A 1 1 mA
XCBVLX195T 1 1 1 N/A 1 1 mA

XCBVLX240T 2 2 N/A 2 2 mA

XCBVLX365T 2 2 N/A 2 2 mA

XCBVLX550T®) N/A 3 3 N/A 3 3 mA

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

XCB6VSX315T 2 2 2 N/A 2 2 mA

XC6VSX475TA) N/A 2 2 N/A 2 2 mA

XCBVHX250T 1 1 1 N/A N/A N/A mA

XCBVHX255T 1 1 1 N/A N/A N/A mA

XC6VHX380T) 2 2 N/A N/A N/A mA

XCBVHX565T(®) N/A 2 N/A N/A N/A mA

XQ6VLX130T N/A 1 N/A 1 N/A 1 mA

XQBVLX240T N/A 2 N/A 2 N/A 2 mA

XQBVLX550T(?) N/A N/A N/A 3 N/A 3 mA

XQBVSX315T N/A 2 N/A 2 N/A 2 mA

XQBVSX475T(7) N/A N/A N/A 2 N/A 2 mA
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LVPECL DC Specifications (LVPECL_25)

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

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

Table 11: LVPECL DC Specifications

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

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

eFUSE Read Endurance

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

Table 12: eFUSE Read Endurance

L Speed Grade .
Symbol Description Units
3 2 | 14
DNA_CYCLES Number of DNA_PORT READ operations or JTAG ISC_DNA read 30.000.000 Read
command operations. Unaffected by SHIFT operations. T Cycles
AES_CYCLES Number of JTAG FUSE_KEY or FUSE_CNTL read command 30,000,000 Read
operations. Unaffected by SHIFT operations. Cycles
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GTH Transceiver Specifications

GTH Transceiver DC Characteristics

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

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

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

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

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

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

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

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

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

Symbol Description Min Max Units

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

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

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

Notes:

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

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

THAVCC2HAVCCRX-
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Figure 4 shows the timing parameters in Table 27.

MGTHAVCC
(1.1V DC)

— <— THAVCC2HAVCCRX

MGTHAVCCRX
(1.1V DC)

" ~— THAVCCRX2HAVCCPLL

MGTHAVCCPLL
(1.8V DC)

— ~— THAVCCRX2HAVTT

MGTHAVTT
(1.2V DC)

DS152_04_051110

Figure 4: GTH Transceiver Power Supply Power-On Sequencing

Table 28: GTH Transceiver Supply Current

Symbol Description Typ() Max Units
ImgTHAVCC MGTHAVCC supply current for one GTH Quad (4 lanes) 571 Note 2 mA
IMGTHAVCCRX MGTHAVCCRX supply current for a GTH Quad (4 lanes) 254 Note 2 mA
IMGTHAVTT MGTHAVTT supply current for one GTH Quad (4 lanes) 93 Note 2 mA
ImgTHAvCepLL | MGTHAVCCPLL supply current for one GTH Quad (4 lanes) 219 Note 2 mA
MGTRRgr Precision reference resistor for internal calibration termination 1000.0 + 1% tolerance Q
Notes:

1. Typical values are specified at nominal voltage, 25°C, with a 10.3125 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 29: GTH Transceiver Quiescent Supply Current(1)(2)

Symbol Description Typ® Max Units
IMGTHAVCCQ Quiescent MGTHAVCC Supply Current for one GTH Quad (4 lanes) 65 Note 4 mA
ImgTHAVCCRXQ | Quiescent MGTHAVCCRX Supply Current for one GTH Quad (4 lanes) 17 Note 4 mA
IMGTHAVTTQ Quiescent MGTHAVTT Supply Current for one GTH Quad (4 lanes) 1 Note 4 mA
IMgTHAVCCPLLQ | Quiescent MGTHAVCCPLL Supply Current for one GTH Quad (4 lanes) 1 Note 4 mA
Notes:

1. Device powered and unconfigured.
2.  GTH transceiver quiescent supply current for an entire device can be calculated by multiplying the values in this table by the number of
available GTH transceivers.

3. Typical values are specified at nominal voltage, 25°C.
4. Currents for conditions other than values specified in this table can be obtained by using the XPE or XPA tools.
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Table 35: GTH Transceiver User Clock Switching Characteristics (1)

Speed Grade
Symbol Description Conditions 3 - 1 Units
Frxoutr | TXUSERCLKOUT maximum frequency 350 350 323 MHz
Frxoutr | RXUSERCLKOUT maximum frequency 350 350 323 MHz
16-bit data path 350 350 323 MHz
20-bit data path 280 280 258 MHz
32-bit data path 350 350 323 MHz
Frxin TXUSERCLKIN maximum frequency 40-bit data path 280 280 258 MHz
64-bit data path 175 175 162 MHz
80-bit data path 140 140 129 MHz
64B/66B-bit data path 170 170 157 MHz
16-bit data path 350 350 323 MHz
20-bit data path 280 280 258 MHz
32-bit data path 350 350 323 MHz
FrxiN RXUSERCLKIN maximum frequency 40-bit data path 280 280 258 MHz
64-bit data path 175 175 162 MHz
80-bit data path 140 140 129 MHz
64B/66B-bit data path 170 170 157 MHz

Notes:
1. Clocking must be implemented as described in UG371:Virtex-6 FPGA GTH Transceivers User Guide.

Table 36: GTH Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units

TrTx TX Rise time 20%—-80% - 500) - ps
TErx TX Fall time 80%—20% - 500) - ps
TLLSKEW TX lane-to-lane skew within one GTH Quad - - 300 ps
Transmitter Output Jitter(1(2)

TJi1.18 Total Jitter 11.181 Gb/s - - 0.280 Ul
DJi1.18 Deterministic Jitter - - 0.170 ul
TJ10.3125 Total Jitter 10.3125 Gb/s - - 0.280 ul
DJ1g.3125 Deterministic Jitter - - 0.170 ul
TJg 053 Total Jitter 9.953 Gb/s - - 0.280 Ul
DJg 953 Deterministic Jitter - - 0.170 ul
TJo 667 Total Jitter 2.667 Gb/s - - 0.110 Ul
DJs 667 Deterministic Jitter - - 0.060 ul
TJo 488 Total Jitter 2.488 Gb/s - - 0.110 ul
DJ5 488 Deterministic Jitter - - 0.060 ul

Notes:

1. These values are NOT intended for protocol specific compliance determinations.
2. Alljitter values are based on a bit-error ratio of 1e712,

3. Rise and fall times are specified at the transmitter package balls.
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Table 44: 10B Switching Characteristics for the Commercial (XC) Virtex-6 Devices (Cont'd)

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
LvDCI_Dv2_25 0.51 | 0.57 | 0.66 | 0.70 | 1.71 | 1.83 | 2.01 | 2.00 | 1.71 | 1.83 | 2.01 | 2.00 ns
LvDCI_Dv2_18 055 | 061|071 073|169  1.81 | 200 | 1.98 | 1.69 | 1.81 | 2.00 | 1.98 ns
LvDCI_DV2_15 064 | 0.73 | 0.85 | 085 | 168 | 1.77 | 1.91 | 198 | 1.68 | 1.77 | 1.91 | 1.98 ns
LVPECL_25 085|094 | 109 | 1.08 | 1.38 | 149 | 165 | 1.64 | 1.38 | 1.49 | 1.65 | 1.64 ns
HSTL_I_12 081 | 091|106 | 1.06 | 1.48 | 160 | 1.78 | 1.74 | 1.48 | 1.60 | 1.78 | 1.74 ns
HSTL_I_DCI 081 | 091 | 1.06 | 1.06 | 140 150 | 1.66 | 1.64 | 1.40 | 1.50 | 1.66 | 1.64 ns
HSTL_II_DCI 0.81 | 091 | 1.06 | 1.06 | 1.37 | 149 | 168 | 1.66 | 1.37 | 1.49 | 1.68 | 1.66 ns
HSTL_II_T_DCI 0.81 | 091 | 1.06 | 1.06 | 1.40 | 1.50 | 1.66 | 1.64 | 1.40 | 1.50 | 1.66 | 1.64 ns
HSTL_III_DCI 081 | 091 | 106 | 1.06 | 1.34 | 145 | 162 | 1.61 | 1.34 | 145 | 1.62 | 1.61 ns
HSTL_I_DCI_18 081 | 091|106 | 1.06 | 142 | 153 | 1.68 | 1.66 | 1.42 | 1.53 | 1.68 | 1.66 ns
HSTL_II_DCI_18 081 | 091|106 | 1.06 | 1.36 | 146 | 162 | 1.59 | 1.36 | 1.46 | 1.62 | 1.59 ns
HSTL_II _T_DCI_18 081|091 | 106 | 1.06 | 142 153 | 168 | 1.66 | 1.42 | 1.53 | 1.68 | 1.66 ns
HSTL_III_DCI_18 081 | 091 | 1.06 | 1.06 | 1.43 | 154 | 169 | 1.67 | 1.43 | 1.54 | 1.69 | 1.67 ns
DIFF_HSTL_I_18 085|094 | 109 | 1.08 | 1.47 | 158 | 1.75 | 1.72 | 1.47 | 158 | 1.75 | 1.72 ns
DIFF_HSTL_I_DCI_18 085|094 | 1.09 | 1.08 | 142 153 | 168 | 1.66 | 1.42 | 1.53 | 1.68 | 1.66 ns
DIFF_HSTL_I 085|094 | 109 | 1.08 | 145 | 156 | 1.73 | 1.71 | 1.45 | 1.56 | 1.73 | 1.71 ns
DIFF_HSTL_I_DCI 085|094 | 109 | 1.08 | 140 | 150 | 1.66 | 1.64 | 1.40 | 1.50 | 1.66 | 1.64 ns
DIFF_HSTL_II_18 085|094 | 109 | 108 | 1.50  1.62 | 1.81 | 1.78 | 1.50 | 1.62 | 1.81 | 1.78 ns
DIFF_HSTL_II_DCI_18 085|094 | 109 | 1.08 | 1.36 | 146 | 1.62 | 1.59 | 1.36 | 1.46 | 1.62 | 1.59 ns
DIFF_HSTL_Il _T_DCI_18 085|094 | 109 | 108 | 142 | 153 | 168 | 1.66 | 1.42 | 1.53 | 1.68 | 1.66 ns
DIFF_HSTL_II 085|094 | 1.09 | 1.08 | 144 | 156 | 1.74 | 1.72 | 1.44 | 1.56 | 1.74 | 1.72 ns
DIFF_HSTL_II_DCI 085|094 | 109 | 1.08 | 1.37 | 149 | 168 | 1.66 | 1.37 | 1.49 | 1.68 | 1.66 ns
SSTL2_I_DCI 081 | 091|106 | 1.06 | 142 | 153 | 1.70 | 1.68 | 1.42 | 1.53 | 1.70 | 1.68 ns
SSTL2_1I_DCI 081 | 091|106 | 1.06 | 1.39 | 150 | 1.67 | 1.69 | 1.39 | 1.50 | 1.67 | 1.69 ns
SSTL2_II_T_DCI 081 | 091|106 | 1.06 | 142 | 153 | 1.70 | 1.68 | 1.42 | 1.53 | 1.70 | 1.68 ns
SSTL18_I 081 | 091|106 | 1.06 | 1.47 | 158 | 1.75 | 1.73 | 1.47 | 158 | 1.75 | 1.73 ns
SSTL18_lI 081 | 091|106 | 1.06 | 1.39 | 1.50 | 1.67 | 1.66 | 1.39 | 1.50 | 1.67 | 1.66 ns
SSTL18_I_DCI 081 | 091|106 | 1.06 | 140 | 151 | 167 | 1.65 | 1.40 | 1.51 | 1.67 | 1.65 ns
SSTL18_II_DCI 081 | 091|106 | 1.06 | 1.36 | 1.47 | 163 | 1.62 | 1.36 | 1.47 | 1.63 | 1.62 ns
SSTL18_II_T_DCI 081|091 | 106 | 1.06 | 140 151 | 1.67 | 1.65 | 1.40 | 1.51 | 1.67 | 1.65 ns
SSTL15_T_DCI 0.81 | 091|106 | 1.06 | 141 | 152 | 168 | 1.66 | 1.41 | 1.52 | 1.68 | 1.66 ns
SSTL15_DCI 081 | 091|106 | 1.06 | 141 | 152 | 168 | 1.66 | 1.41 | 1.52 | 1.68 | 1.66 ns
DIFF_SSTL2_] 085|094 | 1.09 | 1.08 | 149 | 1.60 | 1.77 | 1.74 | 1.49 | 1.60 | 1.77 | 1.74 ns
DIFF_SSTL2_|_DCI 085|094 | 109 | 1.08 | 142 | 153 | 1.70 | 1.68 | 1.42 | 1.53 | 1.70 | 1.68 ns
DIFF_SSTL2_lI 085|094 | 109 | 1.08 | 142 | 154 | 1.72 | 1.71 | 142 | 154 | 1.72 | 1.71 ns
DIFF_SSTL2_lI_DCI 085|094 | 1.09 | 1.08 | 1.39 | 150 | 1.67 | 1.69 | 1.39 | 1.50 | 1.67 | 1.69 ns
DIFF_SSTL2_II_T_DCI 085|094 | 109 | 1.08 | 142 | 153 | 1.70 | 1.68 | 1.42 | 1.53 | 1.70 | 1.68 ns
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Table 44: 10B Switching Characteristics for the Commercial (XC) Virtex-6 Devices (Cont'd)

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
DIFF_SSTL18_lI 085|094 | 109 | 1.08 | 147 | 158 | 1.75 | 1.73 | 1.47 | 158 | 1.75 | 1.73 ns
DIFF_SSTL18_I_DCI 085|094 | 1.09 | 1.08 | 140 | 151 | 167 | 1.65 | 1.40 | 1.51 | 1.67 | 1.65 ns
DIFF_SSTL18_lI 085|094 | 1.09 | 1.08 | 1.39 | 150 | 1.67 | 1.66 | 1.39 | 1.50 | 1.67 | 1.66 ns
DIFF_SSTL18_lI_DCI 085|094 | 109 | 1.08 | 1.36 | 147 | 163 | 1.62 | 1.36 | 1.47 | 1.63 | 1.62 ns
DIFF_SSTL18_II_T_DCI 085|094 | 109 | 1.08 | 140 | 151 | 167 | 1.65| 1.40 | 1.51 | 1.67 | 1.65 ns
DIFF_SSTL15 081 | 091 | 1.06 | 1.06 | 142 | 154 | 1.71 | 1.69 | 1.42 | 1.54 | 1.71 | 1.69 ns
DIFF_SSTL15_DCI 0.81 | 091|106 | 1.06 | 141 | 152 | 168 | 1.66 | 1.41 | 1.52 | 1.68 | 1.66 ns
DIFF_SSTL15_T_DCI 081 | 091|106 | 1.06 | 141 | 152 | 168 | 1.66 | 1.41 | 1.52 | 1.68 | 1.66 ns
Table 45: 10B Switching Characteristics for the Defense-grade (XQ) Virtex-6 Devices
Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-2 -1 -1L -2 -1 -1L -2 -1 -1L

LVDS_25 0.94 1.09 1.08 1.54 2.16 1.62 1.54 2.16 1.62 ns
LVDSEXT_25 0.94 1.09 1.08 1.65 2.20 1.73 1.65 2.20 1.73 ns
HT_25 0.94 1.09 1.08 1.62 2.20 1.69 1.62 2.20 1.69 ns
BLVDS_25 0.94 1.09 1.08 1.50 3.18 1.65 1.50 3.18 1.65 ns
RSDS_25 (point to point) 0.94 1.09 1.08 1.54 2.22 1.62 1.54 2.22 1.62 ns
HSTL_I 0.91 1.06 1.06 1.56 2.44 1.71 1.56 2.44 1.71 ns
HSTL_II 0.91 1.06 1.06 1.56 2.21 1.72 1.56 2.21 1.72 ns
HSTL_III 0.91 1.06 1.06 1.54 2.50 1.69 1.54 2.50 1.69 ns
HSTL_I_18 0.91 1.06 1.06 1.58 2.43 1.72 1.58 2.43 1.72 ns
HSTL_II_18 0.91 1.06 1.06 1.62 2.30 1.78 1.62 2.30 1.78 ns
HSTL_III_18 0.91 1.06 1.06 1.54 2.49 1.69 1.54 2.49 1.69 ns
SSTL2_| 0.91 1.06 1.06 1.60 2.50 1.74 1.60 2.50 1.74 ns
SSTL2_lI 0.91 1.06 1.06 1.54 2.49 1.71 1.54 2.49 1.71 ns
SSTL15 0.91 1.06 1.06 1.54 2.07 1.69 1.54 2.07 1.69 ns
LVCMOS25, Slow, 2 mA 0.57 0.66 0.70 5.46 6.01 5.63 5.46 6.01 5.63 ns
LVCMOS25, Slow, 4 mA 0.57 0.66 0.70 3.49 3.79 3.65 3.49 3.79 3.65 ns
LVCMOS25, Slow, 6 mA 0.57 0.66 0.70 2.81 3.08 2.95 2.81 3.08 2.95 ns
LVCMOS25, Slow, 8 mA 0.57 0.66 0.70 2.41 2.72 2.59 2.41 2.72 2.59 ns
LVCMOS25, Slow, 12 mA 0.57 0.66 0.70 1.95 2.23 2.10 1.95 2.23 2.10 ns
LVCMOS25, Slow, 16 mA 0.57 0.66 0.70 2.05 2.29 2.21 2.05 2.29 2.21 ns
LVCMOS25, Slow, 24 mA 0.57 0.66 0.70 1.82 2.24 1.98 1.82 2.24 1.98 ns
LVCMOS25, Fast, 2 mA 0.57 0.66 0.70 5.49 6.04 5.62 5.49 6.04 5.62 ns
LVCMOS25, Fast, 4 mA 0.57 0.66 0.70 3.50 3.82 3.65 3.50 3.82 3.65 ns
LVCMOS25, Fast, 6 mA 0.57 0.66 0.70 2.73 2.99 2.88 2.73 2.99 2.88 ns
LVCMOS25, Fast, 8 mA 0.57 0.66 0.70 2.33 2.65 2.53 2.33 2.65 2.53 ns
LVCMOS25, Fast, 12 mA 0.57 0.66 0.70 1.88 2.08 2.03 1.88 2.08 2.03 ns
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I/0 Standard Adjustment Measurement Methodology

Input Delay Measurements

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

Table 47: Input Delay Measurement Methodology

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

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

Notes:

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

2. Input waveform switches between V and V.

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

values listed are typical.

4. Input voltage level from which measurement starts.

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

6. The value given is the differential input voltage.
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Input Serializer/Deserializer Switching Characteristics

Table 51: ISERDES Switching Characteristics

L. Speed Grade .
Symbol Description Units
3 | -2 [1(XC) 1 (xQ)| -1L
Setup/Hold for Control Lines
TlSCCK B|TSL|P/ TlSCKC BITSLIP BITSLIP pln Setup/HoId with respect to 0.07/ 0.08/ 0.09/ 0.09/ 0.14/ ns
B B CLKDIV 0.15 0.16 0.17 0.17 0.17
Tiscek ce/ Tiscke_ce® CE pin Setup/Hold with respect to CLK 0.20/ | 025/ | 0.27/ | 027/ | 031/ | ns
(for CE1) 0.03 0.04 0.04 0.04 0.05
Tiscek_ce2/ Tiscke_ce2® CE pin Setup/Hold with respect to CLKDIV 0.01/ | 0.01 0.01/ | 0.01/ | -0.05/ | ns
(for CE2) 0.27 0.29 0.31 0.31 0.35
Setup/Hold for Data Lines
Tispck_p/Tisckp_ D D pin Setup/Hold with respect to CLK 0.07/ 0.08/ 0.09/ 0.09/ 0.11/ ns
0.08 0.09 0.11 0.11 0.19
TlSDCK_DDLY /T|SCKD_DDLY DDLY pin Setup/Hold with respect to CLK 0.10/ 0.12/ 0.14/ 0.14/ 0.16/ ns
(using IODELAY)(1) 0.05 0.06 0.07 0.07 0.15
Tispck_p_ppr/Tiscko_p_ppr | D pin Setup/Hold with respect to CLK at 0.07/ 0.08/ 0.09/ 0.09/ 0.11/ ns
DDR mode 0.08 0.09 0.11 0.11 0.19
Tisbck_DDLY_DDR D pin Setup/Hold with respect to CLK at 0.10/ 0.12/ 0.14/ 0.14/ 0.16/ ns
T\SCKD_DDLY_DDR DDR mode (using IODELAY)(") 0.05 0.06 0.07 0.07 0.15
Sequential Delays
Tiscko.Q | GLKDIV to out at Q pin | 057 | 066 | 075 | 080 | 088 | ns
Propagation Delays
Tispo_po | Dinput to DO output pin | 019 | 022 | 025 | 025 | 028 | ns
Notes:
1. Recorded at 0 tap value.
2. Tiscck_cez and Tiscke_cez are reported as Tigcok_ce/Tiscke_ce in TRACE report.
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CLB Distributed RAM Switching Characteristics (SLICEM Only)
Table 55: CLB Distributed RAM Switching Characteristics

Symbol Description Speed Grade Units
3 | 2 | L

Sequential Delays
TsHcko Clock to A — B outputs 0.92 1.10 1.36 1.49 ns, Max
TsHcko_ 1 Clock to AMUX — BMUX outputs 1.19 1.40 1.71 1.87 ns, Max
Setup and Hold Times Before/After Clock CLK
Tps/TpH A —D inputs to CLK 0.62/0.18 0.72/0.20 0.88/0.22 0.98/0.23 ns, Min
Tas/TaH Address An inputs to clock 0.19/0.52 0.22/0.59 0.27/0.66 0.30/0.75 ns, Min
Tws/TwH WE input to clock 0.27/0.00 0.32/0.00 0.40/0.00 0.47/-0.03 ns, Min
Tceck/Tekee CE input to CLK 0.28/-0.01 | 0.34/-0.01 | 0.41/-0.01 | 0.48/-0.05 ns, Min
Clock CLK
Tmpw Minimum pulse width 0.70 0.82 1.00 1.04 ns, Min
Tmep Minimum clock period 1.40 1.64 2.00 2.08 ns, Min
Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values cannot be guaranteed “best-case”, but if a “0” is
listed, there is no positive hold time.
2. TsHcko also represents the CLK to XMUX output. Refer to TRACE report for the CLK to XMUX path.

CLB Shift Register Switching Characteristics (SLICEM Only)
Table 56: CLB Shift Register Switching Characteristics

Speed Grade
Symbol Description Units
3 2 | A L
Sequential Delays
TReG Clock to A — D outputs 1.11 1.30 1.58 1.74 ns, Max
TREG_MUX Clock to AMUX — DMUX output 1.37 1.60 1.93 2.12 ns, Max
TREG_M31 Clock to DMUX output via M31 output 1.08 1.27 1.55 1.74 ns, Max
Setup and Hold Times Before/After Clock CLK
Tws/TwH 0.05/0.00 | 0.07/0.00 | 0.09/0.00 | 0.11/0.03 ns, Min
Tceek/Tekee CE input to CLK 0.06/~0.01 | 0.08/-0.01 | 0.10/-0.01 | 0.12/0.02 | ns, Min
Tos/TpH A — D inputs to CLK 0.64/0.18 | 0.76/0.21 | 0.94/0.24 | 1.07/0.23 ns, Min
Clock CLK
Tmpw Minimum pulse width 0.60 0.70 0.85 0.89 ns, Min
Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values cannot be guaranteed “best-case”, but if a “0” is
listed, there is no positive hold time.
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Table 58: DSP48E1 Switching Characteristics (Contd)
Speed Grade
Symbol Description - - Units
y P 3 | -2 1 T a
(XC) | (XQ)
TDSPDO_{PC|N, CARRYCASCIN, MULTSIGNIN}_ {PC'N, CARRYCASC'N, 1.28 1.46 1.72 1.72 2.06 ns
{PCOUT, CARRYCASCOUT, MULTSIGNOUT} MULTSIGNIN} input to {PCOUT,
CARRYCASCOUT,
MULTSIGNOUT} output
Clock to Outs from Output Register Clock to Output Pins
TpSPCKO_{P, CARRYOUT} PREG CLK (PREG) to {P, CARRYOUT} | 0.38 | 0.43 | 0.50 | 0.50 | 0.57 | ns
output
TDSPCKO_{PCOUT, CARRYCASCOUT, MULTSIGNOUT}_PReG | CLK (PREG) to 0.50 | 0.56 | 0.66 | 0.66 | 0.76 | ns
{CARRYCASCOUT, PCOUT,
MULTSIGNOUT} output
Clock to Outs from Pipeline Register Clock to Output Pins
TDSPCKO?{P, CARRYOUT}_MREG CLK (MREG) to {P, CARRYOUT} 1.72 1.96 2.30 2.30 2.69 ns
output
TDSPCKO_{PCOUT, CARRYCASCOUT, MULTSIGNOUT}_MREG | CLK (MREG) to {PCOUT, 1.81 | 206 | 243 | 243 | 288 | ns
CARRYCASCOUT,
MULTSIGNOUT} output
TDSPCKO_{P, CARRYOUT}_ADREG_MULT CLK (ADREG) to {P, 2.79 | 3.16 3.72 3.72 4.32 ns
CARRYOUT} output
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (ADREG) to {PCOUT, 2.87 3.26 3.84 3.84 4.51 ns
MULTSIGNOUT}_ADREG_MULT CARRYCASCOUT,
MULTSIGNOUT} output
Clock to Outs from Input Register Clock to Output Pins
TDSPCKO_{P, CARRYOUT}_{AREG, BREG}_MULT CLK (AREG, BREG) to {P, 3.97 452 5.36 5.36 6.20 ns
CARRYOUT} output using
multiplier
TDSPCKO_{P, CARRYOUT}_{AREG, BREG} CLK (AREG, BREG) to {P, 1.70 | 1.93 2.27 2.27 2.65 ns
CARRYOUT} output not using
multiplier
TDSPCKO_{P, CARRYOUT}_CREG CLK (CREG) to {P, CARRYOUT} | 1.70 | 1.93 2.27 2.27 2.80 ns
output
TDSPCKO_{P, CARRYOUT}_DREG_MULT CLK (DREG) to {P, CARRYOUT} | 3.89 | 4.44 5.25 5.25 6.07 ns
output
Clock to Outs from Input Register Clock to Cascading Output Pins
TDSPCKO_{ACOUT; BCOUT]_{AREG; BREG} CLK (AREG, BREG) to {P, 0.66 | 0.76 0.89 0.89 1.01 ns
CARRYOUT} output
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (AREG, BREG)to {PCOUT, | 4.05 | 463 | 549 | 549 | 6.39 | ns
MULTSIGNOUT}_{AREG, BREG}_MULT CARRYCASCOUT, _
MULTSIGNOUT} output using
multiplier
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (AREG, BREG) to {PCOUT, 1.79 2.03 2.40 2.40 2.84 ns
MULTSIGNOUT}_{AREG, BREG} CARRYCASCOUT,
MULTSIGNOUT} output not
using multiplier
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (DREG) to {PCOUT, 3.98 | 454 5.38 5.38 6.26 ns
MULTSIGNOUT}_DREG_MULT CARRYCASCOUT, .
MULTSIGNOUT} output using
multiplier
TbsPcko_{PCOUT, CARRYCASCOUT, MULTSIGNOUT}_CREG | CLK (CREG) to {PCOUT, 1.78 | 2.03 | 240 | 240 | 299 | ns
CARRYCASCOUT,
MULTSIGNOUT} output
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Table 59: Configuration Switching Characteristics (Contd)

Speed Grade
Symbol Description Units

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

Notes:

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

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

Speed Grade

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

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

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

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

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

Maximum Frequency

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

Table 62: Regional Clock Switching Characteristics (BUFR)

Speed Grade
Symbol Description Units

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

T Clock to out delay from I to O with Divide Bypass attribute | 0.28 0.31 0.36 0.41 ns
BRCKO_O_BYP set
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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 67: Clock-Capable Clock Input to Output Delay With MMCM

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

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible 0B and CLB flip-flops are clocked by the global clock net.

2.  MMCM output jitter is already included in the timing calculation.
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Virtex-6 Device Pin-to-Pin Input Parameter Guidelines

All devices are 100% functionally tested. The representative values for typical pin locations and normal clock loading are

listed in Table 68. Values are expressed in hanoseconds unless otherwise noted.

Table 68: Global Clock Input Setup and Hold Without MMCM

Speed Grade
Symbol Description Device Units
3 | 2 | a4 |
Input Setup and Hold Time Relative to Global Clock Input Signal for LWVCMOS25 Standard.(1)
Tpsen/ TPHFD Full Delay (Legacy Delay or Default Delay) XC6VLX75T 1.33/ 1.44/ 1.75/ 2.18/ ns
Global Clock Input and IFF(@) without MMCM 0.03 0.03 0.03 -0.22
XCBVLX130T 1.31/ 1.54/ 1.88/ 2.31/ ns
-0.08 | -0.08 | —0.08 | —-0.12
XC6VLX195T 1.36/ 1.60/ 1.97/ 2.40/ ns
-0.11 | -0.11 | -0.11 | -0.25
XC6VLX240T 1.36/ 1.60/ 1.97/ 2.40/ ns
—-0.11 -0.11 -0.11 -0.25
XCBVLX365T 1.79/ 1.87/ 2.17/ 2.48/ ns
-0.28 | 028 | -0.28 | -0.24
XC6VLX550T N/A 2.22/ 2.36/ 2.77/ ns
-0.12 -0.12 -0.26
XC6VLX760 N/A 2.19/ 2.35/ 2.71/ ns
-0.24 | -0.24 | -0.21
XC6VSX315T 1.75/ 1.85/ 2.06/ 2.47/ ns
-0.09 | -0.09 | -0.09 | -0.24
XC6VSX475T N/A 2.14/ 2.31/ 2.71/ ns
-0.14 | -0.14 | -0.30
XCBVHX250T 1.93/ 2.04/ 2.25/ N/A ns
-0.22 | -0.22 | -0.22
XCBVHX255T 1.81/ 2.11/ 2.56/ N/A ns
-0.33 | -0.33 | -0.33
XC6VHX380T 1.93/ 2.04/ 2.25/ N/A ns
-0.11 | -0.11 | -0.11
XCBVHX565T N/A 2.20/ 2.39/ N/A ns
-0.12 | -0.12
XQ6VLX130T N/A 1.54/ 1.88/ 2.31/ ns
-0.08 | -0.08 | -0.12
XQB6VLX240T N/A 1.60/ 1.97/ 2.40/ ns
-0.11 | -0.11 | -0.25
XQ6VLX550T N/A N/A 2.36/ 2.77/ ns
-0.12 | -0.26
XQ6VSX315T N/A 1.85/ 2.06/ 2.47/ ns
-0.09 | -0.09 | -0.24
XQ6VSX475T N/A N/A 2.31/ 2.71/ ns
-0.14 | -0.30
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.
IFF = Input Flip-Flop or Latch

A

3. 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.
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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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Clock Switching Characteristics

The parameters in this section provide the necessary values for calculating timing budgets for Virtex-6 FPGA clock

transmitter and receiver data-valid windows.

Table 71: Duty Cycle Distortion and Clock-Tree Skew

Speed Grade

Symbol Description Device Units
-3 -2 -1 -1L
Tpep. oLk Global Clock Tree Duty Cycle Distortion(?) All 012 | 012 | 0.12 | 0.12 ns
TCKSKEW Global Clock Tree Skew(?) XCBVLX75T 015 | 0.16 | 0.18 | 0.17 ns
XC6VLX130T 0.25 0.26 0.29 0.28 ns
XC6VLX195T 0.26 0.27 0.31 0.30 ns
XCeVLX240T 0.26 0.27 0.31 0.30 ns
XC6VLX365T 0.28 0.29 0.31 0.31 ns
XC6VLX550T N/A 0.50 0.54 0.54 ns
XCBVLX760 N/A 0.51 0.56 0.56 ns
XC6VSX315T 0.27 0.28 0.32 0.30 ns
XC6VSX475T N/A 0.39 0.44 0.42 ns
XC6VHX250T 0.25 0.26 0.29 N/A ns
XCB6VHX255T 0.35 0.37 0.41 N/A ns
XCBVHX380T 0.45 0.47 0.52 N/A ns
XC6VHX565T N/A 0.46 0.51 N/A ns
XQ6VLX130T N/A 0.26 0.29 0.28 ns
XQ6VLX240T N/A 0.27 0.31 0.30 ns
XQBVLX550T N/A N/A 0.54 0.54 ns
XQ6VSX315T N/A 0.28 0.32 0.30 ns
XQBVSX475T N/A N/A 0.44 0.42 ns
Tbeb_BUFIO I/0 clock tree duty cycle distortion All 0.08 0.08 0.08 0.08 ns
TBUFIOSKEW I/O clock tree skew across one clock region All 0.03 0.03 0.03 0.02 ns
TBUFIOSKEW?2 I/O clock tree skew across three clock regions All 0.10 0.12 0.23 0.12 ns
Tbcb_BUFR Regional clock tree duty cycle distortion All 0.15 0.15 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.
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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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