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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 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 4.

Table 4: Typical Quiescent Supply Current

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

lccintq | Quiescent Vogint XCBVLX75T 927 927 927 N/A 656 7M1 mA
supply current XCBVLX130T 1563 1563 1563 N/A 1102 1245 | mA
XCBVLX195T 2059 2059 2059 N/A 1441 1628 mA

XCBVLX240T 2478 2478 2478 N/A 1733 1957 mA

XC6VLX365T 3001 3001 3001 N/A 2092 2363 mA

XCBVLX550T®) N/A 4515 4515 N/A 3147 3555 mA

XCBVLX760(3) N/A 5094 5094 N/A 3471 3921 mA

XCBVSX315T 3476 3476 3476 N/A 2409 2721 mA

XC6VSX475TA) N/A 5227 5227 N/A 3622 4091 mA

XC6VHX250T 2906 2906 2906 N/A N/A N/A mA

XCBVHX255T 2746 2746 2746 N/A N/A N/A mA

XCBVHX380T4) 4160 4160 4160 N/A N/A N/A mA

XCBVHX565T®) N/A 5207 5207 N/A N/A N/A mA

XQBVLX130T N/A 1563 N/A 1563 N/A 1245 mA

XQ6VLX240T N/A 2478 N/A 2478 N/A 1957 mA

XQBVLX550T(?) N/A N/A N/A 4515 N/A 3555 mA

XQBVSX315T N/A 3476 N/A 3476 N/A 2721 mA

XQBVSX475T(7) N/A N/A N/A 5227 N/A 4091 mA
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Table 6: Power Supply Ramp Time

Symbol Description Ramp Time Units
VceINT Internal supply voltage relative to GND 0.20 to 50.0 ms
Veeco Output drivers supply voltage relative to GND 0.20 to 50.0 ms
Veeaux Auxiliary supply voltage relative to GND 0.20 to 50.0 ms

SelectlO™ DC Input and Output Levels

Values for V|_and V| 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

Von Voltage levels shown. Other standards are sample tested.

Table 7: SelectlO DC Input and Output Levels

Vv Vv V \'/ | |
VO Standard : I —— oL oH oL oH
V, Min V, Max V, Min V, Max V, Max V, Min mA mA
LVCMOS25, -0.3 0.7 17 Veeo + 0.3 0.4 Voco—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
LVCMOS15, 0.3 35% VCCO 65% VCCO VCCO +0.3 25% VCCO 75% VCCO Note(4) | Note(4)
LvVDCI15
LVCMOS12 -0.3 35% VCCO 65% VCCO VCCO +0.3 25% VCCO 75% VCCO NOtE(S) Note(5)
HSTL I_12 -0.3 Vger — 0.1 VRer + 0.1 Veeo+0.3 | 25% Voo | 75% Veco 6.3 6.3
HSTL 12 -0.3 VRer — 0.1 VRgr + 0.1 Veeo + 0.3 0.4 Veco — 0.4 8 -8
HSTL 1) 0.3 VReg — 0.1 Vger + 0.1 Voo + 0.3 0.4 Voo — 0.4 16 -16
HSTL 11112) -0.3 Vgeg — 0.1 Vgee + 0.1 Veeo + 0.3 0.4 Veco - 0.4 24 -8
DIFF HSTL 1@ -0.3 | 50% Voo — 0.1 | 50% Vg + 0.1 | Vggo + 0.3 - - - -
DIFF HSTL 112 -0.3 | 50% Vggo—0.1|50% Vggo +0.1| Vggo + 0.3 - - - -
SSTL2 | -0.3 VREF -0.15 VREF +0.15 VCCO +0.3 VTT —0.61 V'|—|' + 0.61 8.1 -8.1
SSTL2 I -0.3 Vger - 0.15 VRer+0.15 | Voeo+0.3 | Vir—0.81 | Vir+0.81 162 | -16.2
DIFF SSTL2 | 0.3 50% 50% Voo + 0.3 - - - -
VCCO -0.15 VCCO +0.15
DIFF SSTL2 Il -0.3 50% 50% Veeco + 0.3 - - - -
VCCO -0.15 VCCO +0.15
SSTL18 | -0.3 VREF -0.125 VREF +0.125 VCCO +0.3 VTT —-0.47 V'|—|' +0.47 6.7 —6.7
SSTL18 I -03 | Vpgr-0.125 | Vggr+0.125 | Voeo+0.3 | Vqp—0.60 | Vir+0.60 134 | -134
DIFF SSTL18 | 0.3 50% 50% Voo + 0.3 - - - -
VCCO -0.125 VCCO +0.125
DIFF SSTL18 Il -0.3 50% 50% Voo +0.3 - - - -
VCCO -0.125 VCCO +0.125
SSTL15 -0.3 VREF -0.1 VREF + 0.1 VCCO +0.3 VTT -0.175 VTT +0.175 14.3 14.3
Notes:

o0k wN -~

Tested according to relevant specifications.
Applies to both 1.5V and 1.8V HSTL.
Using drive strengths of 2, 4, 6, 8, 12, 16, or 24 mA.
Using drive strengths of 2, 4, 6, 8, 12, or 16 mA.
Supported drive strengths of 2, 4, 6, or 8 mA.
For detailed interface specific DC voltage levels, see UG361: Virtex-6 FPGA SelectlO Resources User Guide.
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Figure 4 shows the timing parameters in Table 27.
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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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GTH Transceiver Switching Characteristics

Consult UG371:Virtex-6 FPGA GTH Transceivers User Guide for further information.

Table 32: GTH Transceiver Maximum Data Rate and PLL Frequency Range

Speed Grade
Symbol Description Conditions 3 p ] Units
PLL Output Divider = 1 11.182 11.182 10.32 Gb/s
FeTHMAX Maximum GTH transceiver data rate
PLL Output Divider = 4 2.795 2.795 2.58 Gb/s
PLL Output Divider = 1 9.92 9.92 9.92 Gb/s
FGTHMIN Minimum GTH transceiver data rate(1)
PLL Output Divider = 4 248 2.48 2.48 Gb/s
FaPLLMAX Maximum GTH PLL frequency 5.591 5.591 5.16 GHz
FepLLMIN Minimum GTH PLL frequency 4.96 4.96 4.96 GHz
Notes:
1. Lower data rates can be achieved using FPGA logic based oversampling designs.
Table 33: GTH Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Speed Grade
Symbol Description Units
-3 -2 -1
FGTHDRPCLK GTHDRPCLK maximum frequency 70 70 60 MHz
Table 34: GTH Transceiver Reference Clock Switching Characteristics
All Speed Grades
Symbol Description Conditions Units
Min Typ Max
-1 speed grade 150 - 645 MHz
Faclk Reference clock frequency range
-2 and -3 speed grades 150 - 700 MHz
TRoLK Reference clock rise time 20% — 80% - 200 - ps
TrcLK Reference clock fall time 80% — 20% - 200 - ps
TbcREF Reference clock duty cycle CLK 45 50 55 %
T Clock recovery frequency acquisition Initial PLL lock - - 2 ms
LOCK time
C Lock to data after PLL has locked - - 20 ps
TpHASE Clock recovery phase acquisition time to the reference clock
B0%———— o\ T T A e e
20%——————— XX~ ———— 4~ ——— =\~ —— -
TroLk 1=
ds152_05_042109
Figure 5: Reference Clock Timing Parameters
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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 40: Analog-to-Digital Specifications (Cont'd)

Parameter Symbol ‘ Comments/Conditions Min ‘ Typ ‘ Max ‘ Units
Analog Inputs®)
Dedicated Analog Inputs Unipolar Operation 0 - 1 Volts
Input Voltage Range Bipolar Operation -0.5 - +0.5
Vp - VN
Unipolar Common Mode Range (FS input) 0 - +0.5
Bipolar Common Mode Range (FS input) +0.5 - +0.6
Bandwidth - 20 - MHz
Auxiliary Analog Inputs Unipolar Operation 0 - 1 Volts
Input Voltage Range Bipolar Operation -0.5 - +0.5
Vauxpio] /Vauxnio) 10 Vauxpi1s) . _
VAUXN[15] Unipolar Common Mode Range (FS input) 0 - +0.5
Tj=-55°C 10 125°C Bipolar Common Mode Range (FS input) +0.5 - +0.6
Bandwidth - 10 - kHz
Input Leakage Current A/D not converting, ADCCLK stopped - +1.0 - pA
Input Capacitance - 10 - pF
On-chip Supply Monitor Error Veeint @and Vecaux With calibration enabled. - - +1.0 | % Reading
External 1.25V reference T; = -55°C to 125°C.
Veeint and Vecaux With calibration enabled. - +2 - % Reading
Internal reference T; = —40°C to 100°C.(4)
On-chip Temperature Monitor . = —55°C to +125°C with calibration enabled. - - +4 °C
Error EthernaI 1.25V reference.
Tj =—-40°C to +100°C with calibration enabled. - +5 - °C
Internal reference.®
External Reference Inputs(®)
Positive Reference Input VRerp Measured Relative to VRgpn 1.20 1.25 1.30 Volts
Voltage Range
Negative Reference Input VREFN Measured Relative to AGND -50 0 100 mV
Voltage Range
Input current IReF ADCCLK = 5.2 MHz - - 100 pA
Power Requirements
Analog Power Supply AVpp Measured Relative to AVgg 2.375 2.5 2.625 Volts
Analog Supply Current Alpp ADCCLK = 5.2 MHz - - 12 mA

Notes:

arb =

Offset errors are removed by enabling the System Monitor automatic gain calibration feature.
See "System Monitor Timing" in UG370: Virtex-6 FPGA System Monitor User Guide

See "Analog Inputs" in UG370: Virtex-6 FPGA System Monitor User Guide for a detailed description.
These internal references are not specified over the junction temperature operating range for military (M) temperature devices.

Any variation in the reference voltage from the nominal Vggpp = 1.25V and Vggpy = OV will result in a deviation from the ideal transfer

function.This also impacts the accuracy of the internal sensor measurements (i.e., temperature and power supply). However, for external
ratiometric type applications allowing reference to vary by +4% is permitted.
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Switching Characteristics

All values represented in this data sheet are based on these
speed specifications: v1.17 for -3, -2, and -1; and v1.10 for
-1L. Switching characteristics are specified on a per-speed-
grade basis and can be designated as Advance,
Preliminary, or Production. Each designation is defined as
follows:

Advance

These specifications are based on simulations only and are
typically available soon after device design specifications
are frozen. Although speed grades with this designation are
considered relatively stable and conservative, some under-
reporting might still occur.

Preliminary

These specifications are based on complete ES
(engineering sample) silicon characterization. Devices and
speed grades with this designation are intended to give a
better indication of the expected performance of production
silicon. The probability of under-reporting delays is greatly
reduced as compared to Advance data.

Production

These specifications are released once enough production
silicon of a particular device family member has been
characterized to provide full correlation between
specifications and devices over numerous production lots.
There is no under-reporting of delays, and customers
receive formal notification of any subsequent changes.
Typically, the slowest speed grades transition to Production
before faster speed grades.

All specifications are always representative of worst-case
supply voltage and junction temperature conditions.

Testing of Switching Characteristics

Since individual family members are produced at different
times, the migration from one category to another depends
completely on the status of the fabrication process for each

device.

Table 42 correlates the current status of each Virtex-6
device on a per speed grade basis.

Table 42: Virtex-6 Device Speed Grade Designations

Device Speed Grade Designations
Advance | Preliminary | Production
XCBVLX75T B2 L
XC6VLX130T 3 21,11
XC6VLX195T 3.2, L
XC6BVLX240T 32,0
XC6VLX365T 3 21,11
XC6VLX550T 2 1L
XC6VLX760 2.9, L
XC6VSX315T 3.2 1L
XC6VSX475T 2 1L
XCBVHX250T 3 2, 1
XCB6VHX255T 3 21
XC6VHX380T 3 21
XCBVHX565T 21
XQ6VLX130T CYERETE
XQ6VLX240T 2.0
XQ6VLX550T AL
XQ6VSX315T EYCRETS
XQ6VSX475T AL

All devices are 100% functionally tested. Internal timing parameters are derived from measuring internal test patterns. Listed

below are representative values.

For more specific, more precise, and worst-case guaranteed data, use the values reported by the static timing analyzer and
back-annotate to the simulation net list. Unless otherwise noted, values apply to all Virtex-6 devices.
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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 48: Output Delay Measurement Methodology (Cont'd)

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

Speed Grade
Symbol Description Units
-3 -2 A(XC) | 1(xqQ) | 1L
Setup/Hold
Topck/Tockp D1/D2 pins Setup/Hold with respect to CLK 0.45/ 0.50/ 0.54/ 0.54/ 0.69/ ns
-0.08 -0.08 -0.08 —-0.08 —-0.11
Tooceck/Tockoce OCE pin Setup/Hold with respect to CLK 0.17/ 0.20/ 0.22/ 0.27/ 0.27/ ns
—-0.03 —-0.03 -0.03 —0.05 —0.04
Tosrek/Tocksr SR pin Setup/Hold with respect to CLK 0.59/ 0.62/ 0.54/ 0.54/ 0.79/ ns
-0.24 —0.24 —-0.08 —-0.08 -0.35
Torek/TockT T1/T2 pins Setup/Hold with respect to CLK 0.44/ 0.51/ 0.56/ 0.60/ 0.68/ ns
-0.07 -0.07 -0.07 -0.10 -0.13
Torceck/TockTcE TCE pin Setup/Hold with respect to CLK 0.15/ 0.19/ 0.21/ 0.27/ 0.29/ ns
—-0.04 —-0.04 -0.04 —0.05 —-0.05
Combinatorial
Tooq D1 to OQ out or T1 to TQ out | o078 | o087 | 101 | 101 | 115 | ns
Sequential Delays
Tocka CLK to OQ/TQ out 0.54 0.61 0.71 0.71 0.80 ns
Tra SR pin to OQ/TQ out 0.80 0.90 1.05 1.05 1.19 ns
Tasra Global Set/Reset to Q outputs 7.60 7.60 10.51 10.51 10.51 ns
Set/Reset
Trew Minimum Pulse Width, SR inputs | o8 095 | 120 | 120 | 130 |ns Min
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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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Output Serializer/Deserializer Switching Characteristics

Table 52: OSERDES Switching Characteristics

Speed Grade
Symbol Description Units
3 | -2 1(XC) | -1(XQ)| -IL
Setup/Hold
Tospck o/Tosckp b D input Setup/Hold with respect to CLKDIV 0.23/ 0.28/ 0.31/ 0.35/ 0.36/ ns
- B -0.10 | -0.10 | -0.10 | -0.10 | -0.15
Tospck TTosckp. 1" T input Setup/Hold with respect to CLK 0.44/ | 051/ | 056/ | 0.60/ | 0.68/ | ns
-0.10 | -0.09 | -0.08 | —-0.08 | -0.15
Tospck T2/Tosckp_ T2'" T input Setup/Hold with respect to CLKDIV | 0.25/ | 0.27/ | 0.31/ | 0.31/ | 0.47/ | ns
-0.10 | -0.09 | —0.08 | —0.08 | -0.15
TOSCCK OCE/TOSCKC OCE OCE input Setup/Hold with respect to CLK 0.17/ 0.20/ 0.22/ 0.27/ 0.27/ ns
- B -0.03 | -0.03 | —-0.03 | -0.03 | —0.04
Toscek s SR (Reset) input Setup with respect to 0.07 0.07 0.07 0.07 0.08 ns
- CLKDIV
Toscck_Tce/Toscke TCE TCE input Setup/Hold with respect to CLK 0.15/ 0.19/ 0.21/ 0.27/ 0.29/ ns
—-0.04 | -0.04 | -0.04 | -0.04 | —0.05
Sequential Delays
Toscko_oq Clock to out from CLK to OQ 0.63 0.71 0.82 0.82 0.93 ns
Toscko_TQ Clock to out from CLK to TQ 0.63 0.71 0.82 0.82 0.93 ns
Combinatorial
Tospo. T1Q T input to TQ Out 076 | 084 | 097 | 097 | 111 | ns
Notes:
1. Tospck T2 and Togckp_T2 @re reported as Togpck T/ Tosckp_T in TRACE report.
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Table 54: CLB Switching Characteristics (Contd)

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

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

Notes:

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

2. These items are of interest for Carry Chain applications.
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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.

DS152 (v3.4) January 12, 2012

Product Specification

www.Xxilinx.com

43


http://www.xilinx.com

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

Block RAM and FIFO Switching Characteristics
Table 57: Block RAM and FIFO Switching Characteristics

o Speed Grade .
Symbol Description Units
3| 2 | 4|
Block RAM and FIFO Clock-to-Out Delays
Treko_po and Treko po_Rea!! | Clock CLK to DOUT output 160 | 179 | 2.08 | 2.36 | ns, Max
(without output register)(2)(3)
Clock CLK to DOUT output 0.60 0.66 0.75 0.83 ns, Max
(with output register)#(®)
Trcko _po_ecc and Clock CLK to DOUT output with ECC 2.62 2.89 3.30 3.73 ns, Max
TRCKO_DO_ECC_REG (without output register)(2)(©)
Clock CLK to DOUT output with ECC 0.71 0.77 0.86 0.94 ns, Max
(with output register)@(®)
Trcko_casc and Clock CLK to DOUT output with Cascade 2.49 2.77 3.18 3.61 ns, Max
TRCKO_CASC_REG (without output register) 2)
Clock CLK to DOUT output with Cascade 1.29 1.41 1.58 1.79 ns, Max
(with output register))
TRCKO_FLAGS Clock CLK to FIFO flags outputs(®) 0.74 | 0.81 0.91 0.98 | ns, Max
TRCKO_POINTERS Clock CLK to FIFO pointers outputs(?) 0.90 | 098 | 1.09 | 1.21 | ns, Max
Trcko_spBIT_Ecc and Clock CLK to BITERR (with output register) 0.62 0.68 0.76 0.82 ns, Max
RCKO_SDBIT_ECC_REG Clock CLK to BITERR (without output register) 221 | 246 | 284 | 323 | ns, Max
TRcKoO_PARITY ECC Clock CLK to ECCPARITY in ECC encode only 0.86 0.94 1.06 1.18 ns, Max
mode
TRCKO_RDADDR_ECC and Clock CLK to RDADDR output with ECC 0.73 0.79 0.90 1.00 ns, Max
TRCKO_RDADDR_ECC_REG (without output register)
Clock CLK to RDADDR output with ECC 0.76 0.82 0.92 1.02 ns, Max
(with output register)
Setup and Hold Times Before/After Clock CLK
TRCCK ADDR/TRCKC ADDR ADDR InputS(B) 0.47/ 0.53/ 0.62/ 0.66/ ns, Min
B N 0.27 0.29 0.32 0.34
Trock pDYTRCKD DI DIN inputs(®) 0.84/ | 0.95/ | 1.11/ | 1.26/ | ns, Min
- - 0.30 0.32 0.34 0.36
TRDCK DI ECC/TRCKD DI ECC DIN inputs with block RAM ECC in standard mode(g) 0.47/ 0.52/ 0.59/ 0.68/ ns, Min
o T 0.30 0.32 0.34 0.36
DIN inputs with block RAM ECC encode only(®) 0.68/ | 0.75/ | 0.85/ | 0.97/ | ns, Min
0.30 0.32 0.34 0.36
DIN inputs with FIFO ECC in standard mode(®) 0.77/ | 0.87/ | 1.02/ | 1.16/ | ns, Min
0.30 0.32 0.34 0.36
Treek ck/TReke CLK Inject single/double bit error in ECC mode 0.90/ | 1.02/ | 1.20/ | 1.56/ | ns, Min
B - 0.27 0.28 0.29 0.29
TRCCK RDEN/TRCKC RDEN Block RAM Enable (EN) input 0.31/ 0.35/ 0.41/ 0.44/ ns, Min
- - 0.26 0.27 0.30 0.31
Trecok REGCE/TRCKC_REGCE CE input of output register 0.18/ | 0.19/ | 0.22/ | 0.24/ | ns, Min
0.25 0.27 0.31 0.33
TRCCK RSTREG/TRCKC RSTREG Synchronous RSTREG input 0.22/ 0.24/ 0.28/ 0.31/ ns, Min
- - 023 | 024 | 026 | 0.27
Troek _RsTRAM/ TRCKC_RSTRAM | Synchronous RSTRAM input 0.32/ | 0.36/ | 0.41/ | 0.46/ ns, Min
0.23 0.24 0.27 0.29
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Table 58: DSP48E1 Switching Characteristics (Contd)

Speed Grade

Symbol Description -1 -1 Units
-3 -2 -1L
(XC) | (XQ)
TDSPDCK RSTP PREG/ TDSPCKD RSTP PREG RSTP input to P register CLK 0.26/ | 0.30/ | 0.35/ | 0.35/ | 0.43/ ns
B - - - 0.04 | 0.04 | 0.05 | 0.05 | 0.06
Combinatorial Delays from Input Pins to Output Pins
TDSPDO_{A, B}_{P, CARRYOUT}_MULT {A, B} input to {P, CARRYOUT} 3.76 | 4.29 5.08 5.08 5.87 ns
output using multiplier
TDSPDO?D?{P, CARRYOUT}_MULT D lnput to {P, CARRYOUT} 3.57 | 4.07 4.82 4.82 5.57 ns
output using multiplier
TDSPDO_{A, B}_{P, CARRYOUT} {A, B} input to {P, CARRYOUT} 1.55 | 1.76 2.07 2.07 2.41 ns
output not using multiplier
TDSPDO_{C, CARRYIN}_{P, CARRYOUT} {C, CARRYIN} input to {P, 1.38 | 1.56 | 1.83 | 1.83 | 2.13 | ns
CARRYOUT} output
Combinatorial Delays from Input Pins to Cascading Output Pins
TDSPDO_{A; B}_{ACOUT; BCOUT} {A, B} Input to {ACOUT, BCOUT} 0.49 0.56 0.65 0.65 0.73 ns
output
TDSPDO?{A, B}_{PCOUT, CARRYCASCOUT, {A, B} input to {PCOUT, 3.87 | 442 5.24 5.24 6.09 ns
MULTSIGNOUT}_MULT CARRYCASCOUT,
MULTSIGNOUT} output using
multiplier
TDSPDO_D_{PCOUT, CARRYCASCOUT, D input to {PCOUT, 3.66 | 4.17 4.94 4.94 5.76 ns
MULTSIGNOUT}_MULT CARRYCASCOUT, .
MULTSIGNOUT} output using
multiplier
TbsPDO_{A, B} {PCOUT, CARRYCASCOUT, MuLTsiGNouT} | {A, B} input to {PCOUT, 1.64 | 1.86 | 219 | 219 | 260 | ns
CARRYCASCOUT,
MULTSIGNOUT} output not
using multiplier
TDSPDO_{C, CARRYIN}_{PCOUT, {C, CARRY'N} input to {PCOUT, 1.46 1.66 1.95 1.95 2.32 ns
CARRYCASCOUT,MULTSIGNOUT} CARRYCASCOUT,
MULTSIGNOUT} output
Combinatorial Delays from Cascading Input Pins to All Output Pins
TDSPDO_{AC|N, BCIN}_{P, CARRYOUT}_MULT {AClN, BClN} Input to {P, 3.67 | 419 4.97 4.97 5.75 ns
CARRYOUT} output using
multiplier
TDSPDO_{AC|N, BCIN}_{P, CARRYOUT {AClN, BClN} Input to {P, 1.43 1.63 1.92 1.92 2.25 ns
CARRYOUT} output not using
multiplier
TDSPDO_{AC|N; BCIN}_{ACOUT; BCOUT} {AClN, BClN} Input to {ACOUT, 0.36 | 0.42 0.49 0.49 0.56 ns
BCOUT} output
TDSPDO_{AC|N, BCIN}_{PCOUT, CARRYCASCOUT, {AClN, BC'N} input to {PCOUT, 3.76 | 4.29 5.10 5.10 5.94 ns
MULTSIGNOUT}_MULT CARRYCASCOUT,
MULTSIGNOUT} output using
multiplier
TDSPDO_{ACIN, BCIN}_{PCOUT, CARRYCASCOUT, {AC'N, BC'N} input to {PCOUT, 1.52 1.73 2.05 2.05 2.44 ns
MULTSIGNOUT} output not
using multiplier
{P, CARRYOUT} MULTSIGNIN} input to {P,
CARRYOUT} output
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Table 58: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description -1 -1 Units
-3 -2 (XC) | (XQ) -1L
Maximum Frequency
Fmax With all registers used 600 | 540 | 450 450 | 410 | MHz
FMAX_PATDET With pattern detector 551 | 483 | 408 408 | 356 | MHz
FMAX_MULT _NOMREG Two register multiply without 356 | 311 262 262 | 224 | MHz
MREG
FMAX_MULT NOMREG_PATDET Two register multiply without 327 | 286 | 241 241 211 | MHz
MREG with pattern detect
FMAX_PREADD_MULT _NOADREG Without ADREG 398 | 347 | 292 292 | 254 | MHz
FMAX_PREADD._MULT_NOADREG. PATDET \éVi:hotut ADREG with pattern 398 | 347 | 292 292 | 254 | MHz
etec
FMAX_NOPIPELINEREG Without pipeline registers 266 | 233 196 196 171 | MHz
(MREG, ADREG)
FMAX_NOPIPELINEREG_PATDET Without pipeline registers 250 | 219 184 184 160 | MHz
(MREG, ADREG) with pattern
detect
Configuration Switching Characteristics
Table 59: Configuration Switching Characteristics
Symbol Description Speed Grade Units
-3 2 | 1 |
Power-up Timing Characteristics
Tp (M Program Latency 5 5 5 5 ms, Max
Tpor'" Power-on-Reset 15/55 | 15/55 | 15/55 | 15/60 | ms, Min/Max
Ticck CCLK (output) delay 400 400 400 400 ns, Min
TPROGRAM Program Pulse Width 250 250 250 250 ns, Min
Master/Slave Serial Mode Programming Switching
Tocek/Teckp DIN Setup/Hold, slave mode 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | 4.5/0.0 ns, Min
Tpscek/Tscekp DIN Setup/Hold, master mode 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | 5.0/0.0 ns, Min
Tcco DOUT at 2.5V 6 6 6 7 ns, Max
DOUT at 1.8V 6 6 6 7 ns, Max
Fmeck Maximum CCLK frequency, serial modes 105 105 105 70 MHz, Max
FmcekToL Frequency Tolerance, master mode with respect to 55 55 55 60 %
nominal CCLK.
Fmscek Slave mode external CCLK 100 100 100 100 MHz
SelectMAP Mode Programming Switching
Tsmpcek/Tsmeckp SelectMAP Data Setup/Hold 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | 5.5/0.0 ns, Min
Tsmescek/Tsmeekes CSI_B Setup/Hold 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | 5.5/0.0 ns, Min
Tsmeckw/Tsmweek RDWR_B Setup/Hold 10.0/0.0 | 10.0/0.0 | 10.0/0.0 | 16.0/0.0 ns, Min
TsMmckeso CSO_B clock to out 6 6 6 7 ns, Max
(330 Q pull-up resistor required)
Tsmco CCLK to DATA out in readback at 2.5V ns, Max
CCLK to DATA out in readback at 1.8V ns, Max
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Table 62: Regional Clock Switching Characteristics (BUFR) (Cont’d)

Speed Grade
Symbol Description Units
-3 -2 -1 -1L
TsRDO O Propagation delay from CLR to O 0.69 0.74 0.80 1.12 ns
Maximum Frequency
Fuax!) Regional clock tree (BUFR) | 500 | 420 | 300 | 300 | MMz
Notes:
1. The maximum input frequency to the BUFR is the BUFIO Fy ax frequency.
Table 63: Horizontal Clock Buffer Switching Characteristics (BUFH)
Symbol Description Speed Grade Units
-3 -2 -1 -1L
TgHCKO O BUFH delay from [ to O 0.10 0.11 0.13 0.15 ns
Tarock e/TBHOKG. CE CE pin Setup and Hold 004 | 004 | 907 | 004 | ne
Maximum Frequency
Frax | Horizontal clock buffer (BUFH) | 800 | 750 | 700 | 667 | MHz
MMCM Switching Characteristics
Table 64: MMCM Specification
Symbol Description Speed Grade Units
-3 -2 -1 -1L
FINMAX Maximum Input Clock Frequency(1) 800 750 700 700 MHz
FinmIN Minimum Input Clock Frequency 10 10 10 10 MHz
FiNuITTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
Finouty®@ 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 %
Allowable Input Duty Cycle: >500 MHz 45/55 %
FMIN_PSCLK Minimum Dynamic Phase Shift Clock Frequency 0.01 0.01 0.01 0.01 MHz
FMmax_PscLK Maximum Dynamic Phase Shift Clock Frequency 550 500 450 450 MHz
Fvcomin Minimum MMCM VCO Frequency 600 600 600 600 MHz
Fvcomax Maximum MMCM VCO Frequency 1600 1440 1200 1200 MHz
FEANDWIDTH Low MMCM Bandwidth at Typical(®) 1.00 1.00 1.00 1.00 MHz
High MMCM Bandwidth at Typical(® 4.00 4.00 4.00 4.00 MHz
TSTATPHAOFFSET Static Phase Offset of the MMCM Outputs®) 0.12 0.12 0.12 0.12 ns
TOUTJITTER MMCM Output Jitter(S) Note 3
TouTDuTY MMCM Output Clock Duty Cycle Precision(®) 0.15 0.20 0.20 0.20 ns
TLockmax MMCM Maximum Lock Time 100 100 100 100 ps
Foutmax MMCM Maximum Output Frequency 800 750 700 700 MHz
FouTMIN MMCM Minimum Output Frequency(7)(®) 4.69 4.69 4.69 4.69 MHz
TEXTFDVAR External Clock Feedback Variation < 20% of clock input period or 1 ns Max
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Table 64: MMCM Specification (Cont’d)

Speed Grade

Symbol Description Units
-3 -2 -1 -1L
RSTwminPULSE Minimum Reset Pulse Width 1.5 1.5 1.5 1.5 ns
FPEDMAX Maximum Frequency at the Phase Frequency 550 500 450 450 MHz

Detector with Bandwidth Set to High or Optimized(®)

Maximum Frequency at the Phase Frequency 300 300 300 300 MHz
Detector with Bandwidth Set to Low

FPEDMIN Minimum Frequency at the Phase Frequency 135 135 135 135 MHz
Detector with Bandwidth Set to High or Optimized
Minimum Frequency at the Phase Frequency 10 10 10 10 MHz
Detector with Bandwidth Set to Low
TeBDELAY Maximum Delay in the Feedback Path 3 ns Max or one CLKIN cycle
TMMCMDCK_PSEN/ Setup and Hold of Phase Shift Enable 1.04 1.04 1.04 1.04 ns
TMMCMCKD_PSEN 0.00 0.00 0.00 0.00
TMMCMDCK_PSINCDEC! Setup and Hold of Phase Shift Increment/Decrement 1.04 1.04 1.04 1.04 ns
TMMCMCKD_PSINCDEC 0.00 0.00 0.00 0.00
TMMCMCKO_PSDONE Phase Shift Clock-to-Out of PSDONE 0.32 0.34 0.38 0.38 ns
Notes:

1.
2.

apr®

© o N

When DIVCLK_DIVIDE = 3 or 4, Fiymax is 315 MHz.

This duty cycle specification does not apply to the GTH_QUAD (GTH) to MMCM connection. The GTH transceivers drive the MMCMs at the
following maximum frequencies: 323 MHz for -1 speed grade devices, 350 MHz for -2 speed grade devices, or 350 MHz for -3 speed grade
devices.

The MMCM does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.

The static offset is measured between any MMCM outputs with identical phase.

Values for this parameter are available in the Clocking Wizard.

See http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm.

Includes global clock buffer.

Calculated as Fycp/128 assuming output duty cycle is 50%.

When CASCADE4_OUT = TRUE, Foytmn is 0.036 MHz.

In ISE software 12.3 (or earlier versions supporting the Virtex-6 family), the phase frequency detector Optimized bandwidth setting is
equivalent to the High bandwidth setting. Starting with ISE software 12.4, the Optimized bandwidth setting is automatically adjusted to Low
when the software can determine that the phase frequency detector input is less than 135 MHz.
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Table 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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