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Table 2: Recommended Operating Conditions (1) (Cont’d)

Symbol Description Min Typ Max Units
Vuaravrrca® ﬁgglsc::%ii:;r)pégllz%l’:]age for the resistor calibration circuit of the GTX 117 19 103 Vv
XADC
Veeabe XADC supply relative to GNDADC 1.71 1.80 1.89 Vv
VREFP Externally supplied reference voltage 1.20 1.25 1.30 Vv
Temperature

Junction temperature operating range for commercial (C) temperature 0 - 85 °C
devices
T; Junction temperature operating range for extended (E) temperature 0 - 100 °C
devices
Junction temperature operating range for industrial (1) temperature devices —40 - 100 °C
Notes:

1. All voltages are relative to ground.

2. Vgeint and Veegram should be connected to the same supply.
3. Configuration data is retained even if Vgco drops to OV.
4. Includes Vgco of 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V.

5. The lower absolute voltage specification always applies.
6. A total of 200 mA per bank should not be exceeded.

7. VcoparT is required only when using bitstream encryption. If battery is not used, connect Vgcgart to either ground or Vegaux-
8. Each voltage listed requires the filter circuit described in UG476: 7 Series FPGAs GTX/GTH Transceiver User Guide.

9. Fordata rates < 10.3125 Gb/s, VygTavce should be 1.0V £3% for lower power consumption.

10. For lower power consumption, VygTtavcec should be 1.0V +3% over the entire CPLL frequency range.

Table 3: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Typ() Max | Units
VDRINT Data retention Vgn Voltage (below which configuration data might be lost) 0.75 - - \
VpRi Data retention Vcayx voltage (below which configuration data might be lost) 1.5 - - \
IREF VRer leakage current per pin - - 15 HA
I Input or output leakage current per pin (sample-tested) - - 15 A
Cin®@ Die input capacitance at the pad - - 8 pF

Pad pull-up (when selected) @ V|\ = 0V, Vgcpo = 3.3V 90 - 330 MA
Pad pull-up (when selected) @ V|y =0V, Vg = 2.5V 68 - 250 pA
lrpU Pad pull-up (when selected) @ V=0V, Ve = 1.8V 34 - 220 pA
Pad pull-up (when selected) @ V| =0V, Veeo = 1.5V 23 - 150 MA
Pad pull-up (when selected) @ V|y =0V, Vgco = 1.2V 12 - 120 pA
e Pad pull-down (when selected) @ V,\ = 3.3V 68 - 330 pA
Pad pull-down (when selected) @ V| = 1.8V 45 - 180 MA
lccapc Analog supply current, analog circuits in powered up state - - 25 mA
lgarT® Battery supply current - - 150 nA
DS182 (v2.4) December 12, 2012 www.xilinx.com

Product Specification 3



http://www.xilinx.com/support/documentation/user_guides/ug476_7Series_Transceivers.pdf
http://www.xilinx.com

& XILINX. Kintex-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 5: Maximum Allowed AC Voltage Overshoot and Undershoot for 1.8V HP I/O Banks(1)(2) (Contd)

AC Voltage Overshoot % of Ul @-40°C to 100°C AC Voltage Undershoot % of Ul @-40°C to 100°C
Veeo + 0.80 9.71 —-0.80 50.0
Veeo + 0.85 4.51 -0.85 28.4
Vceo + 0.90 2.12 -0.90 12.7
Veeo + 0.95 1.01 -0.95 5.79

Notes:

1. A total of 200 mA per bank should not be exceeded.
2. For Ul smaller than 20 ps.

Table 6: Typical Quiescent Supply Current

Speed Grade
Symbol Description Device 1.0V 0.9V Units
-3 -2/-2L -1 -2L
lccinTQ Quiescent Vggnt Supply current XC7K70T 241 241 241 187 mA
XC7K160T 474 474 474 368 mA
XC7K325T 810 810 810 629 mA
XC7K355T 993 993 993 771 mA
XC7K410T 1080 1080 1080 838 mA
XC7K420T 1313 1313 1313 1019 mA
XC7K480T 1313 1313 1313 1019 mA
lccoa Quiescent Vo supply current XC7K70T 1 1 1 1 mA
XC7K160T 1 1 1 1 mA
XC7K325T 1 1 1 1 mA
XC7K355T 1 1 1 1 mA
XC7K410T 1 1 1 1 mA
XC7K420T 1 1 1 1 mA
XC7K480T 1 1 1 1 mA
lccauxa Quiescent Vcaux supply current XC7K70T 21 21 21 21 mA
XC7K160T 40 40 40 40 mA
XC7K325T 68 68 68 68 mA
XC7K355T 75 75 75 75 mA
XC7K410T 85 85 85 85 mA
XC7K420T 99 99 99 99 mA
XC7K480T 99 99 99 99 mA
Iccaux_loq | Quiescent Veoaux 1o supply current | XC7K70T N/A N/A N/A N/A mA
XC7K160T 2 2 2 2 mA
XC7K325T 2 2 2 2 mA
XC7K355T N/A N/A N/A N/A mA
XC7K410T 2 2 2 2 mA
XC7K420T N/A N/A N/A N/A mA
XC7K480T N/A N/A N/A N/A mA
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Table 6: Typical Quiescent Supply Current (Contd)

Speed Grade
Symbol Description Device 1.0V 0.9V Units
-3 -2/-2L -1 -2L

lcceramq | Quiescent Voogram supply current | XC7K70T 6 6 6 6 mA
XC7K160T 14 14 14 14 mA
XC7K325T 19 19 19 19 mA
XC7K355T 31 31 31 31 mA
XC7K410T 34 34 34 34 mA
XC7K420T 41 41 41 41 mA
XC7K480T 41 41 41 41 mA

Notes:

1. Typical values are specified at nominal voltage, 85°C junction temperatures (T;) with single-ended SelectlO resources.

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. 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.

Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Vooint: Veceramr Yecaux: Vecaux 10 @nd Ve to achieve minimum current
draw and ensure that the I/Os are 3-stated at power-on. The recommended power-off sequence is the reverse of the power-
on sequence. If Voont @and Veegram have the same recommended voltage levels then both can be powered by the same
supply and ramped simultaneously. If Vocauxs Vecaux 10, @and Voo have the same recommended voltage levels then they
can be powered by the same supply and ramped simultaneously.

For Vo voltages of 3.3V in HR I/O banks and configuration bank O:

* The voltage difference between Voo and Vooayx must not exceed 2.625V for longer than Tyccosvecaux for each
power-on/off cycle to maintain device reliability levels.

* The Tyccozvccaux time can be allocated in any percentage between the power-on and power-off ramps.

The recommended power-on sequence to achieve minimum current draw for the GTX transceivers is Vooint VMaTAVCE:

VMGTAVTT OR VMGTAVCC! VCCINT’ VMGTAVTT' There is no recommended sequencing for VMGTVCCAUX' Both VMGTAVCC and
Vceint €an be ramped simultaneously. The recommended power-off sequence is the reverse of the power-on sequence to

achieve minimum current draw.

If these recommended sequences are not met, current drawn from VygtayTT €an be higher than specifications during
power-up and power-down.

*  When VMGTAVTT is powered before VMGTAVCC and VMGTAVTT - VMGTAVCC > 150 mV and VMGTAVCC < 0.7V, the
VmaTavTT current draw can increase by 460 mA per transceiver during Vygtavce ramp up. The duration of the current
draw can be up to 0.3 x TygTavee (ramp time from GND to 90% of VygTavee)- The reverse is true for power-down.

d When VMGTAVTT is pOWGred before VCC|NT and VMGTAVTT - VCC|NT > 150 mV and VCC|NT < 07V, the VMGTAVTT current
draw can increase by 50 mA per transceiver during Vgt famp up. The duration of the current draw can be up to
0.3 x Tyceint (ramp time from GND to 90% of VgonT)- The reverse is true for power-down.
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Table 7 shows the minimum current, in addition to Igcq, that are required by Kintex-7 devices for proper power-on and
configuration. If the current minimums shown in Table 6 and Table 7 are met, the device powers on after all five supplies have
passed through their power-on reset threshold voltages. The FPGA must not be configured until after Voo iyt IS applied.

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

Table 7: Power-On Current for Kintex-7 Devices

Device lccintmin lccauxmin lccomin Iccaux_iomin lccBrRAMMIN Units

Typ() Typ(M Typ() Typ() Typ(M
XC7K70T lccintq + 450 | lccauxa +40 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Icceramq + 40 mA
XC7K160T lcointQ + 550 | lccauxa + 50 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Iccgramvq + 40 mA
XC7K325T lcointq + 600 | lgcauxa + 80 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Igcgramvq + 40 mA
XC7K355T | lgcintq + 1450 | Igcauxa + 109 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Igcsramva + 81 mA
XC7K410T | lgointq + 1500 | lccauxa + 125 | Iccoq + 40 mA per bank | Iccoauxioq + 40 mA perbank | Igcgrama + 90 mA
XC7K420T | lcointq + 2200 | Iccauxa + 180 | Igcoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Iccgramq + 108 | mA
XC7K480T | lgcintQ + 2200 | Igcauxaq + 180 | Iccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Igcgramq + 108 | 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 8: Power Supply Ramp Time

Symbol Description Conditions Min Max Units
TvceInT Ramp time from GND to 90% of VgonT 0.2 50 ms
Tveco Ramp time from GND to 90% of Vo 0.2 50 ms
Tvccaux Ramp time from GND to 90% of Vecaux 0.2 50 ms
Tvccaux_10 Ramp time from GND to 90% of Vccaux 10 0.2 50 ms
TvceBRAM Ramp time from GND to 90% of Vecpram 0.2 50 ms
Tvccozvecaux Allowed time per power cycle for Vecco — Vecaux > 2.625V Ty=100°C) - °00 ms

T,=85°C(") - 800
TmaTAavee Ramp time from GND to 90% of VygTtavce 0.2 50 ms
TuGTAVTT Ramp time from GND to 90% of ViygTavTT 0.2 50 ms
TmaTVCCAUX Ramp time from GND to 90% of Vygtvecaux 0.2 50 ms
Notes:

1. Based on 240,000 power cycles with nominal Vg of 3.3V or 36,500 power cycles with a worst case V¢ of 3.465V.
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DC Input and Output Levels

Values for V|_and V|4 are recommended input voltages. Values for I and loy are guaranteed over the recommended

operating conditions at the Vo, 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 9: SelectlO DC Input and Output Levels (1)(2)

/0 Standard ViL ViH VoL Vou loL lon
V, Min V, Max V, Min V, Max V, Max V, Min mA mA

HSTL_I —0.300 | Vgpge—0.100 | Vggr+0.100 |Vgeo + 0.300 0.400 Veeo — 0.400 8 -8
HSTL_I_12 —0.300 | Vgpgr—0.080 | Vger+0.080 |Vigo+0.300) 25% Voo 75% Veco 6.3 6.3
HSTL_I_18 —0.300 | Vgpge—0.100 | VRggr+0.100 |Vgeo + 0.300 0.400 Veeo — 0.400 8 -8
HSTL_II —0.300 | Vgpge—0.100 | Vggr+0.100 |Vgeo + 0.300 0.400 Voo —0.400 | 16 -16
HSTL_II_18 —0.300 | Vgpge—0.100 | Vggr+0.100 |Vgeo + 0.300 0.400 Voo —0.400 | 16 -16
HSUL_12 —0.300 | Vggr—0.130 | Vggg+0.130 |Vggo+0.300)  20% Veeo 80% Veco 0.1 -0.1
LVCMOS12 -0.300 35% Veco 65% Veco | Veco + 0.300 0.400 Veeo — 0.400 | Note 3 | Note 3
LVCMOS15, -0.300 | 35% V¢eo 65% Voco | Voco +0.300)  25% Vego 75%Voco | Note 4 | Note 4
LvDCI_15
LVCMOS18, -0.300 35% Veco 65% Veco | Veco + 0.300 0.450 Veeo — 0450 | Note 5 | Note 5
LvVDCI_18
LVCMOS25 -0.300 0.700 1.700 Veco + 0.300 0.400 Voco — 0.400 | Note 6 | Note 6
LVCMOS33 —-0.300 0.800 2.000 3.450 0.400 Vcco —0.400 | Note 6 | Note 6
LVTTL —-0.300 0.800 2.000 3.450 0.400 2.400 Note 7 | Note 7
MOBILE_DDR -0.300 | 20% Veco 80% Voco | Voco +0.300)  10% Veeo 90% Veco 0.1 -0.1
PCI33_3 —0.500 30% Veco 50% Veco | Veoo + 0.500)  10% Veeo 90% Veco 1.5 0.5
SSTL12 —0.300 | Vggr—0.100 | Vggr+0.100 |Vggo + 0.300 | Vego/2 —0.150 | Voeo/2 + 0.150| 14.25 | —14.25
SSTL135 —0.300 | Vggr—0.090 | Vggr+0.090 |Vgeo +0.300  Vego/2 —0.150 |Vego/2 +0.150]  13.0 | —13.0
SSTL135_R —0.300 | Vgpgr—0.090 | Vggr+0.090 |Voeo + 0.300|Vego/2 —0.150 |Vego/2 +0.150| 8.9 -8.9
SSTL15 —0.300 | Vgge—0.100 | Vggr+0.100 |Vgog + 0.300|Vego/2 - 0.175 | Voeo/2 +0.175)  13.0 | —13.0
SSTL15_R —0.300 | Vggr—0.100 | Vggr+0.100 |Vggo +0.300 | Vopg/2 —0.175 | Veco/2 + 0.175, 8.9 -8.9
SSTL18_| —0.300 | Vpgp—0.125 | Vgeg+0.125 |Vego + 0.300 | Veco/2 — 0.470|Vego/2 +0.470) 8 -8
SSTL18_lI —0.300 | Vpgr—0.125 | Vggp+0.125 |Vggo + 0.300|Veeo/2 —0.600 | Vego/2 +0.600) 13.4 | —13.4
Notes:

ON>GO AN~

Tested according to relevant specifications.
3.3V and 2.5V standards are only supported in 3.3V I/O banks.
Supported drive strengths of 2, 4, 6, or 8 mA in HP I/O banks and 4, 8, or 12 mA in HR I/O banks.
Supported drive strengths of 2, 4, 6, 8, 12, or 16 mA in HP I/O banks and 4, 8, 12, or 16 mA in HR 1/O banks.

Supported drive strengths of 2, 4, 6, 8, 12, or 16 mA in HP 1/O banks and 4, 8, 12, 16, or 24 mA in HR /O banks.
Supported drive strengths of 4, 8, 12, or 16 mA

Supported drive strengths of 4, 8, 12, 16, or 24 mA
For detailed interface specific DC voltage levels, see UG471: 7 Series FPGAs SelectlO Resources User Guide.
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AC Switching Characteristics

All values represented in this data sheet are based on the speed specifications in ISE® software 14.3 v1.07 for the
-3, -2, -2L(1.0V), -1, and v1.06 for -2L(0.9V) speed grades.

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 Product Specification

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 Product Specification

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.

Product Specification

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.

Testing of AC Switching Characteristics

Internal timing parameters are derived from measuring internal test patterns. All AC switching characteristics are
representative of worst-case supply voltage and junction temperature conditions.

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 Kintex-7 FPGAs.
Speed Grade Designations

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 14 correlates the current status of each Kintex-7
device on a per speed grade basis.

Table 14: Kintex-7 Device Speed Grade Designations

Device Speed Grade Designations
Advance Preliminary Production

XC7K70T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K160T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K325T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K355T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K410T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K420T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K480T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
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I10B Pad Input/Output/3-State

Table 19 (3.3V high-range IOB (HR)) and Table 20 (1.8V high-performance 10B (HP)) summarizes the values of standard-
specific data input delay adjustments, output delays terminating at pads (based on standard) and 3-state delays.

* Top) is described as the delay from IOB pad through the input buffer to the I-pin of an IOB pad. The delay varies
depending on the capability of the SelectlO input buffer.

* T,oop is described as the delay from the O pin to the IOB pad through the output buffer of an IOB pad. The delay varies

depending on the capability of the SelectlO output buffer.

* Torp is described as the delay from the T pin to the IOB pad through the output buffer of an 0B pad, when 3-state is
disabled. The delay varies depending on the SelectlO capability of the output buffer. In HP 1/0O banks, the internal DCI
termination turn-on time is always faster than T\qrp Wwhen the DCITERMDISABLE pin is used. In HR I/O banks, the
IN_TERM termination turn-on time is always faster than T otp Wwhen the INTERMDISABLE pin is used.

Table 19: 3.3V I0B High Range (HR) Switching Characteristics

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/O Standard Units
1.0V 0.9V 1.0V 0.9V 1.0V 0.9V
-3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L -3 |-2/-2L| -1 -2L
LVTTL_S4 1.31 142 | 164 | 151 | 527 | 563 | 6.05 | 413 | 6.03 | 6.49 | 7.04 | 4.64 ns
LVTTL_S8 131 | 142 | 164 | 151 | 445 | 483 | 530 | 3.86 | 521 | 569 | 6.29 | 4.38 ns
LVTTL_S12 131 | 142 | 164 | 151 | 445 | 483 | 529 | 3.84 | 521 | 569 | 6.28 | 4.36 ns
LVTTL_S16 1.31 142 | 164 | 151 | 347 | 3.88 | 440 | 3.39 | 423 | 474 | 5.39 | 3.91 ns
LVTTL_S24 131 | 142 | 164 | 151 | 358 | 3.99 | 451 | 3.61 | 434 | 485 | 550 | 4.13 ns
LVTTL_F4 131 | 142 | 164 | 151 | 470 | 498 | 529 | 358 | 546 | 5.84 | 6.28 | 4.09 ns
LVTTL_F8 1.31 142 | 164 | 151 | 3.66 | 4.06 | 456 | 3.06 | 442 | 492 | 555 | 3.58 ns
LVTTL_F12 131 | 142 | 164 | 151 | 3.66 | 4.06 | 456 | 3.05 | 442 | 492 | 555 | 3.56 ns
LVTTL_F16 131 | 142 | 164 | 151 | 257 | 285 | 3.15 | 2.88 | 3.33 | 3.71 | 4.14 | 3.39 ns
LVTTL_F24 1.31 142 | 164 | 151 | 241 | 264 | 289 | 294 | 3.17 | 3.50 | 3.88 | 3.45 ns
LvDS_25(1) 064 | 068 | 0.80 | 0.83 | 1.36 | 1.47 | 1.55 | 1.58 | 212 | 2.33 | 254 | 2.09 ns
MINI_LVDS_25 068 | 0.70 | 0.79 | 0.83 | 1.36 | 1.47 | 155 | 159 | 212 | 233 | 254 | 2.11 ns
BLVDS_25(1) 065 | 069 | 0.80 | 0.83 | 1.83 | 2.02 | 220 | 2.16 | 259 | 2.88 | 3.19 | 2.67 ns
RSDS_25 (point to point)(1) 063 | 0.68 | 0.79 | 0.83 | 1.36 | 148 | 155 | 159 | 2.12 | 2.34 | 254 | 211 | ns
PPDS_25(1 065 | 069 | 080 | 083 | 1.36 | 149 | 158 | 1.59 | 212 | 235 | 257 | 2.11 ns
TMDS_33(1) 072 | 0.76 | 0.86 | 0.83 | 143 | 154 | 1.60 | 1.70 | 219 | 240 | 259 | 2.22 ns
PCI33_3(1) 128 | 141 | 165 | 150 | 271 | 3.08 | 3.52 | 3.42 | 3.47 | 3.94 | 451 | 3.94 ns
HSUL_12 063 | 064 | 0.71 | 0.79 | 206 | 231 | 259 | 213 | 282 | 3.17 | 3.58 | 2.64 ns
DIFF_HSUL_12 0.58 | 0.61 | 0.70 | 0.81 1.83 | 204 | 226 | 1.92 | 259 | 290 | 3.25 | 2.44 ns
HSTL_I_S 061 | 064 | 0.73 | 0.79 | 155 | 1.69 | 1.80 | 1.91 | 2.31 | 255 | 2.79 | 2.42 ns
HSTL_II_S 061 | 064 | 073 | 0.78 | 1.21 | 1.34 | 143 | 1.70 | 1.97 | 220 | 242 | 2.22 ns
HSTL_I_18_S 064 | 067 | 0.76 | 0.79 | 1.28 | 1.39 | 145 | 158 | 2.04 | 225 | 244 | 2.09 ns
HSTL_II_18_S 064 | 067 | 0.76 | 0.79 | 1.18 | 1.31 140 | 1.69 | 1.94 | 217 | 239 | 2.20 ns
DIFF_HSTL_I_S 063 | 067 | 0.77 | 0.78 | 142 | 154 | 161 | 1.84 | 218 | 240 | 2.60 | 2.36 ns
DIFF_HSTL_II_S 063 | 067 | 0.77 | 0.79 | 115 | 124 | 127 | 1.78 | 1.91 | 210 | 2.26 | 2.30 ns
DIFF_HSTL_I_18_S 0.65 | 0.69 | 0.78 | 0.79 | 1.27 | 1.38 | 143 | 1.67 | 203 | 224 | 242 | 219 ns
DIFF_HSTL_II_18_S 065 | 069 | 0.78 | 0.81 | 1.14 | 123 | 126 | 1.72 | 1.90 | 2.09 | 225 | 2.23 ns
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Table 19: 3.3V I0B High Range (HR) Switching Characteristics (Contd)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/O Standard Units
1.0V 0.9V 1.0V 0.9V 1.0V 0.9V
-3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L
HSTL_I_F 061 | 064 | 0.73 | 0.79 | 110 | 119 | 123 | 1.41 1.86 | 2.05 | 222 | 1.92 ns
HSTL_II_F 061 | 064 | 073 | 0.78 | 1.05 | 1.18 | 128 | 142 | 1.81 | 2.04 | 227 | 1.94 ns
HSTL_I_18_F 064 | 067 | 0.76 | 0.79 | 1.05 | 1.18 | 1.28 | 1.44 | 1.81 | 2.04 | 227 | 1.95 ns
HSTL_II_18_F 064 | 067 | 0.76 | 0.79 | 1.03 | 1.14 | 123 | 142 | 1.79 | 2.00 | 222 | 1.94 ns
DIFF_HSTL_I_F 0.63 | 0.67 | 0.77 | 0.78 | 1.09 | 1.18 | 122 | 148 | 1.85 | 2.04 | 221 | 2.00 ns
DIFF_HSTL_II_F 063 | 067 | 0.77 | 0.79 | 1.02 | 111 | 114 | 1.48 | 1.78 | 1.97 | 213 | 2.00 ns
DIFF_HSTL_I_18_F 0.65 | 0.69 | 0.78 | 0.79 | 1.08 | 1.17 | 1.21 148 | 1.84 | 2.03 | 2.20 | 2.00 ns
DIFF_HSTL_Il_18_F 0.65 | 0.69 | 0.78 | 0.81 1.01 110 | 113 | 148 | 1.77 | 1.96 | 212 | 2.00 ns
LVCMOS33_5S4 131 | 140 | 1.60 | 154 | 523 | 561 | 6.09 | 413 | 599 | 6.47 | 7.08 | 4.64 ns
LVCMOS33_S8 1.31 140 | 1.60 | 154 | 446 | 485 | 533 | 3.84 | 522 | 571 | 6.32 | 4.36 ns
LVCMOS33_S12 1.31 140 | 1.60 | 1.54 | 346 | 3.89 | 442 | 341 | 422 | 475 | 541 | 3.92 ns
LVCMOS33_S16 131 | 140 | 1.60 | 154 | 3.06 | 3.43 | 3.88 | 3.72 | 3.82 | 429 | 487 | 4.23 ns
LVCMOS33_F4 1.31 | 140 | 160 | 1.54 | 470 | 501 | 536 | 3.58 | 546 | 5.87 | 6.35 | 4.09 ns
LVCMOS33_F8 1.31 | 140 | 160 | 1.54 | 362 | 404 | 456 | 3.06 | 438 | 490 | 5,55 | 3.58 ns
LVCMOSS33_F12 131 | 140 | 1.60 | 154 | 257 | 285 | 3.15 | 2.88 | 3.33 | 3.71 | 4.14 | 3.39 ns
LVCMOS33_F16 131 | 140 | 160 | 1.54 | 244 | 269 | 296 | 2.88 | 3.20 | 3.55 | 3.95 | 3.39 ns
LVCMOS25_54 1.08 | 116 | 1.32 | 1.36 | 449 | 480 | 516 | 3.44 | 525 | 566 | 6.15 | 3.95 ns
LVCMOS25_S8 1.08 | 116 | 1.32 | 1.36 | 3.66 | 4.04 | 449 | 3.20 | 442 | 490 | 548 | 3.72 ns
LVCMOS25_S12 1.08 | 116 | 1.32 | 1.36 | 2.77 | 3.10 | 3.49 | 280 | 3.53 | 3.96 | 4.48 | 3.31 ns
LVCMOS25_S16 1.08 | 116 | 1.32 | 1.36 | 3.24 | 362 | 409 | 3.14 | 400 | 448 | 5.08 | 3.66 ns
LVCMOS25_F4 1.08 | 116 | 1.32 | 1.36 | 3.96 | 431 | 472 | 3.06 | 472 | 517 | 571 | 3.58 ns
LVCMOS25_F8 1.08 | 116 | 1.32 | 1.36 | 243 | 287 | 342 | 250 | 3.19 | 3.73 | 4.41 | 3.02 ns
LVCMOS25_F12 1.08 | 116 | 1.32 | 1.36 | 223 | 263 | 3.13 | 248 | 299 | 349 | 4.12 | 3.00 ns
LVCMOS25_F16 1.08 | 116 | 1.32 | 1.36 | 1.92 | 217 | 245 | 233 | 268 | 3.03 | 3.44 | 2.84 ns
LVCMOS18_S4 064 | 066 | 0.74 | 0.87 | 324 | 345 | 3.66 | 1.91 | 400 | 431 | 465 | 242 ns
LVCMOS18_S8 064 | 066 | 0.74 | 0.87 | 258 | 291 | 3.31 | 250 | 3.34 | 3.77 | 430 | 3.02 ns
LVCMOS18_S12 064 | 066 | 0.74 | 087 | 258 | 291 | 3.31 | 250 | 3.34 | 3.77 | 4.30 | 3.02 ns
LVCMOS18_S16 064 | 066 | 0.74 | 087 | 1.82 | 203 | 224 | 1.84 | 258 | 2.89 | 3.23 | 2.36 ns
LVCMOS18_5S24(1) 064 | 066 | 0.74 | 0.87 | 1.74 | 192 | 208 | 1.92 | 250 | 2.78 | 3.07 | 2.44 ns
LVCMOS18_F4 064 | 066 | 0.74 | 087 | 312 | 331 | 349 | 1.77 | 3.88 | 417 | 4.48 | 2.28 ns
LVCMOS18_F8 064 | 066 | 0.74 | 0.87 | 191 | 213 | 236 | 2.00 | 2.67 | 299 | 3.35 | 252 ns
LVCMOS18_F12 064 | 066 | 0.74 | 0.87 | 191 | 213 | 236 | 2.00 | 2.67 | 299 | 3.35 | 252 ns
LVCMOS18_F16 064 | 066 | 0.74 | 087 | 1.52 | 168 | 1.81 | 1.72 | 228 | 254 | 2.80 | 2.23 ns
LVCMOS18_F24(1) 064 | 066 | 0.74 | 087 | 1.34 | 146 | 155 | 1.66 | 210 | 232 | 254 | 217 ns
LVCMOS15_54 066 | 069 | 0.81 | 090 | 348 | 3.74 | 4.03 | 222 | 424 | 460 | 5.02 | 2.73 ns
LVCMOS15_S8 066 | 069 | 0.81 | 090 | 237 | 267 | 3.01 | 241 | 313 | 353 | 4.00 | 2.92 ns
LVCMOS15_S12 066 | 069 | 0.81 | 090 | 1.83 | 203 | 223 | 1.91 | 259 | 289 | 3.22 | 242 ns
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Table 21 Specifies the values of TIOTPHZ and TIOIBUFDISABLE' TIOTPHZ is described as the deIay fromthe T pln to the IOB pad
through the output buffer of an I0OB pad, when 3-state is enabled (i.e., a high impedance state). T\oisurpISABLE iS described
as the 10B delay from IBUFDISABLE to O output. In HP 1/O banks, the internal DCI termination turn-off time is always faster
than T ,otpnz when the DCITERMDISABLE pin is used. In HR I/O banks, the internal IN_TERM termination turn-off time is
always faster than T \grpHz When the INTERMDISABLE pin is used.

Table 21: 10B 3-state Output Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L

TiIoTPHZ T input to pad high-impedance 0.76 0.86 0.99 0.62 ns

TioiBUFDISABLE_HR | IBUF turn-on time from IBUFDISABLE to O output for HR 1.72 1.89 2.14 2.17 ns
I/O banks

TioBurDISABLE Hp | IBUF turn-on time from IBUFDISABLE to O output for HP 1.31 1.46 1.76 1.86 ns
I/0 banks
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CLB Switching Characteristics
Table 28: CLB Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
Combinatorial Delays
TiLo An —Dn LUT address to A 0.05 0.05 0.06 0.07 ns, Max
Tio2 An — Dn LUT address to AMUX/CMUX 0.15 0.16 0.19 0.22 ns, Max
Tio s An —Dn LUT address to BMUX_A 0.24 0.25 0.30 0.37 ns, Max
Tiro An —Dn inputs to A — D Q outputs 0.58 0.61 0.74 0.91 ns, Max
Taxa AX inputs to AMUX output 0.38 0.40 0.49 0.62 ns, Max
Taxs AX inputs to BMUX output 0.40 0.42 0.52 0.66 ns, Max
Taxc AX inputs to CMUX output 0.39 0.41 0.50 0.62 ns, Max
Taxp AX inputs to DMUX output 0.43 0.44 0.52 0.67 ns, Max
Texs BX inputs to BMUX output 0.31 0.33 0.40 0.51 ns, Max
Texp BX inputs to DMUX output 0.38 0.39 0.47 0.62 ns, Max
Texe CXinputs to CMUX output 0.27 0.28 0.34 0.43 ns, Max
Texp CX inputs to DMUX output 0.33 0.34 0.41 0.54 ns, Max
Toxp DX inputs to DMUX output 0.32 0.33 0.40 0.52 ns, Max
Sequential Delays
Tecko Clock to AQ — DQ outputs 0.26 0.27 0.32 0.40 ns, Max
Tshcko Clock to AMUX — DMUX outputs 0.32 0.32 0.39 0.46 ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Tas/TaH Ay — Dy input to CLK on A — D Flip Flops 0.01/0.12 | 0.02/0.13 | 0.03/0.18 | 0.02/0.18 | ns, Min
Toick/Tckpl Ay — Dy input to CLK on A — D Flip Flops 0.04/0.14 | 0.04/0.14 | 0.05/0.20 | 0.05/0.21 | ns, Min
Ay — Dy input through MUXs and/or carry logic to | 0.36/0.10 | 0.37/0.11 | 0.46/0.16 | 0.56/0.15 | ns, Min
CLK on A — D Flip Flops
Tceck_cLs/ CE input to CLK on A — D Flip Flops 0.19/0.05 | 0.20/0.05 | 0.25/0.05 | 0.24/0.04 | ns, Min
Tckee cLB
Tsrek/TcksR SR input to CLK on A — D Flip Flops 0.30/0.05 | 0.31/0.07 | 0.37/0.09 | 0.48/0.05 | ns, Min
Set/Reset
TsrMIN SR input minimum pulse width 0.52 0.78 1.04 0.95 ns, Min
Tra Delay from SR input to AQ — DQ flip-flops 0.38 0.38 0.46 0.59 ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops 0.34 0.35 0.43 0.54 ns, Max
Frog Toggle frequency (for export control) 1818 1818 1818 1286 MHz
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Block RAM and FIFO Switching Characteristics
Table 31: Block RAM and FIFO Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L

Block RAM and FIFO Clock-to-Out Delays

Trcko_po and Clock CLK to DOUT output (without output 1.57 1.80 2.08 2.44 ns, Max

Treko_po_rea!” register)(2)()

Clock CLK to DOUT output (with output 0.54 0.63 0.75 0.86 ns, Max
register)(#)(®)
Trcko_po_ecc and Clock CLK to DOUT output with ECC 2.35 2.58 3.26 4.49 ns, Max
TROKO DO ECC REG (without output register)(2®)
Clock CLK to DOUT output with ECC (with 0.62 0.69 0.80 0.94 ns, Max
output register)#)(®)
TRCKO_DO_CASCOUT and Clock CLK to DOUT output with Cascade 2.21 2.45 2.80 3.19 ns, Max
TRCKO_DO_CASCOUT_REG (without output register)(®
Clock CLK to DOUT output with Cascade 0.98 1.08 1.24 1.32 ns, Max
(with output register)®
TRCKO_FLAGS Clock CLK to FIFO flags outputs(® 0.65 0.74 0.89 0.97 ns, Max
TRCKO_POINTERS Clock CLK to FIFO pointers outputs(?) 0.79 0.87 0.98 1.10 ns, Max
TRCKO_PAR|TY_ECC Clock CLK to ECCPARITY in ECC encode 0.66 0.72 0.80 0.93 ns, Max
only mode
Trcko_spBaIT_Ecc and Clock CLK to BITERR (without output 217 2.38 3.01 415 ns, Max
TRCKO_SDBIT_ECC_REG register)
Clock CLK to BITERR (with output 0.57 0.65 0.76 0.89 ns, Max
register)
TRCKO_RDADDR_ECC and Clock CLK to RDADDR output with ECC 0.64 0.74 0.90 0.98 ns, Max
TRCKO?RDADDR?ECC?REG (WithOUt OUtpUt register)
Clock CLK to RDADDR output with ECC 0.71 0.79 0.92 1.10 ns, Max

(with output register)
Setup and Hold Times Before/After Clock CLK

Trcek_ADDRA/TRCKC_ADDRA ADDR inputs(®) 0.38/0.27 | 0.42/0.28 | 0.48/0.31 | 0.65/0.38 | ns, Min
Trpck_bi_wF_Nc/ Data input setup/hold time when block 0.49/0.51 | 0.55/0.53 | 0.63/0.57 | 0.78/0.64 | ns, Min
TRCKD_DI_WF_NC RAM is configured in WRITE_FIRST or

T NO_CHANGE mode(®
Trock_pi_RF/TRCKD_DI_RF Data input setup/hold time when block 0.17/0.25 | 0.19/0.29 | 0.21/0.35 | 0.25/0.32 | ns, Min

o T RAM is configured in READ_FIRST

mode(®)

Trook_pi_Ecc/ DIN inputs with block RAM ECC in 0.42/0.37 | 0.47/0.39 | 0.53/0.43 | 0.66/0.46 | ns, Min
Trekp_DI_ECC standard mode(®)
Trock_pi_Eccw/ DIN inputs with block RAM ECC encode 0.79/0.37 | 0.87/0.39 | 0.99/0.43 | 1.17/0.41 | ns, Min
TRcKD_DI_ECCW only(®)
Trock pI_Ecc_FIFO! DIN inputs with FIFO ECC in standard 0.89/0.47 | 0.98/0.50 | 1.12/0.54 | 1.32/0.65 | ns, Min
TRCKD_DI_ECC_FIFO mode(®)
TRCCK_INJECTBITERR! Inject single/double bit error in ECC mode | 0.49/0.30 | 0.55/0.31 | 0.63/0.34 | 0.78/0.41 | ns, Min
TRCKC_INJECTBITERR
Treek_EN'TRCKG_EN Block RAM Enable (EN) input 0.30/0.17 | 0.33/0.18 | 0.38/0.20 | 0.48/0.22 | ns, Min
Trcek_RreGee/Trekc_Regee | CE input of output register 0.21/0.13 | 0.25/0.13 | 0.31/0.14 | 0.34/0.16 | ns, Min
Treek rsTReG/TRekc_RsTReG | Synchronous RSTREG input 0.25/0.06 | 0.27/0.06 | 0.29/0.06 | 0.35/0.06 | ns, Min
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Table 32: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description 1.0V 0.9V | Units
3 2kl A 2L
Setup and Hold Times of the RST Pins
TbsPcKD_{RSTA; RSTB}_{AREG: BREG) CLK 0.10 0.1 0.13 0.34
TDSPDCK_RSTC_CHEG/ TDSPCKD_RSTC_CREG RSTC input toC register CLK 0.06/ 0.07/ 0.08/ 0.08/ ns
0.22 0.24 0.26 0.31
TDSPDCK?RSTD?DREG/ TDSPCKD?RSTD?DREG RSTD inputto D register CLK 0.37/ 0.42/ 0.50/ 0.57/ ns
0.06 0.06 0.07 0.07
TDSPDCK RSTM MREG/ TDSPCKD RSTM_MREG RSTM input to M register CLK 0.18/ 0.20/ 0.23/ 0.24/ ns
B B - B 0.18 0.21 0.24 0.29
TDSPDCK_RSTP_PREG/ TDSPCKD_RSTP_PHEG RSTP input toP register CLK 0.24/ 0.26/ 0.30/ 0.37/ ns
0.01 0.01 0.01 0.00
Combinatorial Delays from Input Pins to Output Pins
TDSPDO_A_CARRYOUT_MULT A input to CARRYOUT output using 3.21 3.69 4.39 5.60 ns
multiplier
Tpbsppo D_P_MULT D input to P output using multiplier 3.15 3.61 4.30 5.44 ns
TpbspPpo A P A input to P output not using multiplier 1.30 1.48 1.76 2.10 ns
TDSPDO_C_P C input to P output 1.13 1.30 1.55 1.84 ns
Combinatorial Delays from Input Pins to Cascading Output Pins
TDSPDO_{A; B}_{ACOUT; BCOUT} {A, B} input to {ACOUT, BCOUT} output 0.47 0.53 0.63 0.75 ns
TDSPDO_{A, B}_CARRYCASCOUT_MULT {A, B} input to CARRYCASCOUT 3.44 3.94 4.69 5.96 ns
output using multiplier
TDSPDO_D_CARRYCASCOUT_MULT D input to CARRYCASCOUT output 3.36 3.85 4.58 5.77 ns
using multiplier
TDSPDO {A, B}_CARRYCASCOUT {A, B} input to CARRYCASCOUT 1.50 1.72 2.04 2.44 ns
o output not using multiplier
TDSPDO_C_CARRYCASCOUT C input to CARRYCASCOUT output 1.34 1.53 1.83 2.18 ns
Combinatorial Delays from Cascading Input Pins to All Output Pins
TbsPpo_ACIN_P_MULT ACIN input to P output using multiplier 3.09 3.55 4.24 5.42 ns
Tbsppo ACIN P ACIN input to P output not using 1.16 1.33 1.59 2.07 ns
o multiplier
TDSPDO_AC|N_ACOUT ACIN lnput to ACOUT output 0.32 0.37 0.45 0.53 ns
TDSPDO ACIN CARRYCASCOUT MULT ACIN inputto CARRYCASCOUT output 3.30 3.79 4.52 5.76 ns
T - using multiplier
TDSPDO_AClN_CARRYCASCOUT ACIN input to CARRYCASCOUT output 1.37 1.57 1.87 2.40 ns
not using multiplier
TDSPDO_PCIN_P PCIN input to P output 0.94 1.08 1.29 1.54 ns
TDSPDO_PClN_CARRYCASCOUT PCIN input to CARRYCASCOUT output 1.15 1.32 1.57 1.88 ns
Clock to Outs from Output Register Clock to Output Pins
TDSPCKO_P_PREG CLK PREGto P output 0.33 0.35 0.39 0.45 ns
TDSPCKO_CARRYCASCOUT_PREG CLK PREG to CARRYCASCOUT 0.44 0.50 0.59 0.71 ns
output
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Clock Buffers and Networks
Table 33: Global Clock Switching Characteristics (Including BUFGCTRL)

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 2L

Tsceek_ce/Teccke. ce!” CE pins Setup/Hold 0.12/0.30 | 0.14/0.38 | 0.26/0.38 | 0.23/0.40 | ns
Teccek_s/Teccke. s'! S pins Setup/Hold 0.12/0.30 | 0.14/0.38 | 0.26/0.38 | 0.23/0.40 | ns
Teccko 0@ BUFGCTRL delay from 10/I1 to O 0.08 0.10 0.12 0.10 ns
Maximum Frequency
FMAX_BUFG Global clock tree (BUFG) | 741.00 | 710.00 | 62500 | 560.00 | MHz
Notes:

1. Tgccocok_ce and Teooke 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 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. Tgacko_o (BUFG delay from 10 to O) values are the same as Tgccko o Values.

Table 34: Input/Output Clock Switching Characteristics (BUFIO)

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
Teiocko_o Clock to out delay from | to O 1.04 1.14 1.32 1.48 ns
Maximum Frequency
FMAX_BUFIO /O clock tree (BUFIO) | 800.00 | 800.00 | 710.00 | 710.00 | MHz
Table 35: Regional Clock Buffer Switching Characteristics (BUFR)
Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
TBRCKO_O ICtlcc;ccl)( to out delay from 0.60 0.65 0.77 1.06 ns
TBRCKO © BYP Clopk to out delay from | to O with Divide Bypass 0.30 0.32 0.38 0.57 ns
O attribute set
TsRDO O Propagation delay from CLR to O 0.71 0.75 0.96 0.93 ns
Maximum Frequency
Fuax_surr'? Regional clock tree (BUFR) | 600.00 | 54000 | 450.00 | 450.00 | MHz
Notes:

1. The maximum input frequency to the BUFR is the BUFIO Fyax frequency.

DS182 (v2.4) December 12, 2012

Product Specification

www.Xxilinx.com

36


http://www.xilinx.com

& XILINX. Kintex-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Device Pin-to-Pin Output Parameter Guidelines
All devices are 100% functionally tested. Values are expressed in nanoseconds unless otherwise noted.

Table 40: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)
Speed Grade

Symbol Description Device 1.0V 0.9v Units
3| 2L | 2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
Tickor Clock-capable clock input and OUTFF | XC7K70T 4.98 5.49 6.17 7.04 ns
without MMCM/PLL (near clock region) XC7K160T 503 577 6.48 738 ns
XC7K325T 5.72 6.31 7.09 8.07 ns
XC7K355T 5.34 5.87 6.57 7.51 ns
XC7K410T 5.84 6.44 7.22 8.21 ns
XC7K420T 5.50 6.04 6.77 7.73 ns
XC7K480T 5.50 6.04 6.77 7.73 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.

Table 41: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)
Speed Grade

Symbol Description Device 1.0V 0.9v Units
3 | 2L | 2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
T\cKOFFAR Clock-capable clock input and OUTFF XC7K70T 5.29 5.83 6.55 7.47 ns
without MMCM/PLL (far clock region) XC7K160T 584 6.45 704 804 ns
XC7K325T 6.33 6.99 7.84 8.92 ns
XC7K355T 5.95 6.55 7.32 8.36 ns
XC7K410T 6.45 7.12 7.97 9.07 ns
XC7K420T 6.41 7.06 7.90 9.01 ns
XC7K480T 6.41 7.06 7.90 9.01 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 OB and CLB flip-flops are clocked by the global clock net.
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GTX Transceiver Specifications

GTX Transceiver DC Input and Output Levels

Table 51 summarizes the DC output specifications of the GTX transceivers in Kintex-7 FPGAs. Consult UG476: 7 Series
FPGAs GTX/GTH Transceiver User Guide for further details.

Table 51: GTX Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DVppout Differential peak-to-peak output Tran_smitter ou_tput swing is set to - - 1000 mV
voltage() maximum setting
VeMoUTDG \%Cn gggmon mode output Equation based VmaTtavtT — DVppout/4 mV
Rout Differential output resistance - 100 - Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - 2 12 ps
Differential peak-to-peak input | >10.3125 Gb/s 150 - 1250 mV
DVppiy voltage (external AC coupled) g "t 10,3125 Gbrs 150 - 1250 | mv
<6.6 Gb/s 150 - 2000 mV
ViN Absolute input voltage DC coupled VygraytT = 1.2V -200 - VyeTavrT | mV
Vemin Common mode input voltage DC coupled VygravTT = 1.2V - 2/3 VGTAVTT - mV
Rin Differential input resistance - 100 - Q
Cext Recommended external AC coupling capacitor(?) - 100 - nF
Notes:

1. The output swing and preemphasis levels are programmable using the attributes discussed in UG476: 7 Series FPGAs GTX/GTH
Transceiver User Guide and can result in values lower than reported in this table.

2. Other values can be used as appropriate to conform to specific protocols and standards.

+V— P
o Single-Ended
] N Voltage
0
ds182_01_041712
Figure 1: Single-Ended Peak-to-Peak Voltage
+V —
0 / \ / \ Differential
/ \ / \ / Voltage
-V — P-N
ds182_02_042712
Figure 2: Differential Peak-to-Peak Voltage
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Table 52 summarizes the DC specifications of the clock input of the GTX transceiver. Consult UG476: 7 Series FPGAs
GTX/GTH Transceiver User Guide for further details.

Table 52: GTX Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units
ViDiFr Differential peak-to-peak input voltage 250 - 2000 mV
Rin Differential input resistance - 100 - Q
Cext Required external AC coupling capacitor - 100 - nF

GTX Transceiver Switching Characteristics
Consult UG476: 7 Series FPGAs GTX/GTH Transceiver User Guide for further information.

Table 53: GTX Transceiver Performance

Speed Grade
1.0V 0.9V
_— Output _ o, PR o1 (2 .
Symbol Description Divider 3 2/-2L 1(1) 2L (2) Units
Package Type
FF FB FF FB FF FB FF FB

Farxuax® | Maximum GTX transceiver datarate | 125 | 6.6 |10.3125| 6.6 8.0 6.6 6.6 6.6 |Gbls

Feran® Minimum GTX transceiver data rate | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | Gb/s
1 3.2-6.6 Gb/s
2 1.6-3.3 Gb/s
Fotxcrange | CPLL line rate range 4 0.8-1.65 Gb/s
8 0.5-0.825 Gb/s
16 N/A Gb/s
1 5.93- | 593- | 5.93—- | 593- | 593- | 593- 5.93-6.6 Gb/s

8.0 6.6 8.0 6.6 8.0 6.6
2.965-4.0 2.965-4.0 2.965-4.0 2.965-3.3 Gb/s
Farxaranger | QPLLline rate range 1 1.4825-2.0 1.4825-2.0 1.4825-2.0 1.4825-1.65 | Gbl/s
0.74125-1.0 0.74125-1.0 0.74125-1.0 0.74125-0.825 | Gb/s
16 N/A N/A N/A N/A Gb/s
1 9.8- N/A 9.8- N/A N/A N/A Gb/s

12.5 10.3125
4.9-6.25 4.9-5.15625 N/A N/A Gb/s
FaTxarange2 | QPLL line rate range 2(4) 4 2.45-3.125 2.45-2.578125 N/A N/A Gb/s
1.225-1.5625 |1.225-1.2890625 N/A N/A Gb/s
16 0.6125-0.78125 0.6125— N/A N/A Gb/s
0.64453125
FacpLLrange | GTX transceiver CPLL frequency 1.6-3.3 1.6-3.3 1.6-3.3 1.6-3.3 GHz
range
FeapLLrangE1 | GTX transceiver QPLL frequency 5.93-8.0 5.93-8.0 5.93-8.0 5.93-6.6 GHz
range 1
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Table 56: GTX Transceiver PLL /Lock Time Adaptation

L. . All Speed Grades .
Symbol Description Conditions Units
Min Typ Max
TLock Initial PLL lock - - 1 ms
Clock recovery phase acquisition and ] - 50,000 37 x106 Ul
adaptation time for decision feedback | After the PLL is locked to the
equalizer (DFE). reference clock, this is the time it
TbLock — takes to lock the clock data
Clock recovery phase acquisition and | recovery (CDR) to the data - 50,000 2.3 x108 ul
adaptation time for low-power mode present at the input.
(LPM) when the DFE is disabled.
Table 57: GTX Transceiver User Clock Switching Characteristics(1)(2)
Speed Grade
Symbol Description Conditions 1.0V 0.9V Units
-3(3) -2/-2L(3) -14) -2L6)
Frxoutr | TXOUTCLK maximum frequency 412.54 412.54 312.50 237.53 MHz
Frxout | RXOUTCLK maximum frequency 412.54 412.54 312.50 237.53 MHz
] 16-bit data path 412.54 412.54 312.50 237.53 MHz
Frxin TXUSRCLK maximum frequency
32-bit data path 391.08 322.37 250.00 206.27 MHz
] 16-bit data path 412.54 412.54 312.50 237.53 MHz
FrxiN RXUSRCLK maximum frequency
32-bit data path 391.08 322.37 250.00 206.27 MHz
16-bit data path 412.54 412.54 312.50 237.53 MHz
Frxine | TXUSRCLK2 maximum frequency | 32-bit data path 391.08 322.37 250.00 206.27 MHz
64-bit data path 195.54 161.19 125.00 103.14 MHz
16-bit data path 412.54 412.54 312.50 237.53 MHz
Frxine | RXUSRCLK2 maximum frequency | 32-bit data path 391.08 322.37 250.00 206.27 MHz
64-bit data path 195.54 161.19 125.00 103.14 MHz
Notes:
1. Clocking must be implemented as described in UG476: 7 Series FPGAs GTX/GTH Transceiver User Guide.
2. These frequencies are not supported for all possible transceiver configurations.
3. For speed grades -3, -2, -2L (1.0V), a 16-bit data path can only be used for speeds less than 6.6 Gb/s.
4. For speed grade -1, a 16-bit data path can only be used for speeds less than 5.0 Gb/s.
5. For speed grade -2L (0.9V), a 16-bit data path can only be used for speeds less than 3.8 Gb/s.
Table 58: GTX Transceiver Transmitter Switching Characteristics
Symbol Description Condition Min Typ Max Units
FatxTx Serial data rate range 0.500 - Fotxmax | Gb/s
TRrTx TX Rise time 20%—-80% - 40 - ps
TETx TX Fall time 80%—20% - 40 - ps
TLLSKEW TX lane-to-lane skew(1) - - 500 ps
V1x00BVDPP Electrical idle amplitude - - 15 mV
TTXOOBTRANSITION Electrical idle transition time - - 140 ns
TJ1o5 Total Jitter(2) - - 0.28 ul
' P 12.5 Gb/s
DJ125 Deterministic Jitter(2)(4) - - 0.17 ul
TJ11.18 Total Jitter(2) - - 0.28 ul
. — 11.18 Gb/s
DJq1.18 Deterministic Jitter(2)(4) - - 0.17 ul
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GTX Transceiver Protocol Jitter Characteristics

For Table 60 through Table 65, the UG476: 7 Series FPGAs GTX/GTH Transceiver User Guide contains recommended
settings for optimal usage of protocol specific characteristics.

Table 60: Gigabit Ethernet Protocol Characteristics

Description ‘ Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
Gigabit Ethernet Transmitter Jitter Generation

Total transmitter jitter (T_TJ) \ 1250 \ - ‘ 0.24 \ ul

Gigabit Ethernet Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance ’ 1250 ’ 0.749 ‘ - ‘ ul

Table 61: XAUI Protocol Characteristics

Description ‘ Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
XAUI Transmitter Jitter Generation

Total transmitter jitter (T_TJ) \ 3125 \ - \ 0.35 \ ul

XAUI Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance ’ 3125 ‘ 0.65 ‘ - ‘ ul

Table 62: PCl Express Protocol Characteristics(1)

Standard Description Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
PCI Express Transmitter Jitter Generation
PCI Express Gen 1 Total transmitter jitter 2500 - 0.25 ul
PCI Express Gen 2 Total transmitter jitter 5000 - 0.25 ul
Total transmitter jitter uncorrelated - 31.25 ps
PCI Express Gen 3(2 8000
Deterministic transmitter jitter uncorrelated - 12 ps

PCI Express Receiver High Frequency Jitter Tolerance

PCI Express Gen 1 Total receiver jitter tolerance 2500 0.65 - ul
Receiver inherent timing error 0.40 - ul

PCI Express Gen 2(3) 5000
Receiver inherent deterministic timing error 0.30 - ul
0.03 MHz-1.0 MHz 1.00 - ul

Receiver sinusoidal jitter

2
PCI Express Gen 3(2) tolerance

1.0 MHz-10 MHz 8000 Note 4 - ul
10 MHz-100 MHz 0.10 - ul

Notes:

1. Tested per card electromechanical (CEM) methodology.

2.  PCI-SIG 3.0 certification and compliance test boards are currently not available.

3. Using common REFCLK.

4. Between 1 MHz and 10 MHz the minimum sinusoidal jitter roll-off with a slope of 20dB/decade.
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XADC Specifications
Table 67: XADC Specifications

Parameter ‘ Symbol Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Veeapc = 1.8V = 5%, Vrerp = 1.25V, VRepn = 0V, ADCCLK = 26 MHz, T; = —-40°C to 100°C, Typical values at T=+40°C
ADC Accuracy(!
Resolution 12 - - Bits
Integral Nonlinearity(2) INL - - +3 LSBs
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - - +1 LSBs
Offset Error Offset calibration enabled - - +6 LSBs
Gain Error Gain calibration disabled - - +0.5 %
Offset Matching Offset calibration enabled - - 4 LSBs
Gain Matching Gain calibration disabled - - 0.3 %
Sample Rate 0.1 - 1 MS/s
Signal to Noise Ratio(2) \ SNR FsampLE = 500KS/s, Fy = 20KHz 60 - - dB
RMS Code Noise External 1.25V reference - - 2 LSBs

On-chip reference - 3 - LSBs

Total Harmonic Distortion(® \ THD FsampLE = 500KS/s, Fy = 20KHz - 70 - dB
ADC Accuracy at Extended Temperatures (-55°C to 125°C)
Resolution 10 - - Bits
Integral Nonlinearity(® INL - - +1 LSB
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - - +1 (at 10 bits)

Analog Inputs®)

ADC Input Ranges Unipolar operation 0 - 1 \Y,
Bipolar operation -0.5 - +0.5 Vv
Unipolar common mode range (FS input) 0 - +0.5 \Y,
Bipolar common mode range (FS input) +0.5 - +0.6 Vv
Maximum External Channel Input Ranges Adjacent channels set within these ranges -0.1 - Veeanc \Y
should not corrupt measurements on adjacent
channels
Auxiliary Channel Full FRBW 250 - - KHz
Resolution Bandwidth
On-Chip Sensors
Temperature Sensor Error Tj= —40°C to 100°C. - - +4 °C
Tj=-55°C to +125°C - - +6 °C
Supply Sensor Error Measurement range of Vecaux 1.8V 5% - - +1 %
T;=-40°C to +100°C
Measurement range of Vocayx 1.8V +5% - - +2 %
Tj=-55°C to +125°C
Conversion Rate(*)
Conversion Time - Continuous | tcony Number of ADCCLK cycles 26 - 32 Cycles
Conversion Time - Event tconv Number of CLK cycles - - 21 Cycles
DRP Clock Frequency DCLK DRP clock frequency 8 - 250 MHz
ADC Clock Frequency ADCCLK | Derived from DCLK 1 - 26 MHz
DCLK Duty Cycle 40 - 60 %
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Revision History

The following table shows the revision history for this document:

Date

Version

Description

03/01/11

1.0

Initial Xilinx release.

04/01/11

1.1

Added the XC7K355T, XC7K420T, and XC7K480T devices throughout data sheet. Added the
extended temperature range discussion to page 1. Updated Vcaux 10 in Table 2. Edits to clarify
Power-On/Off Power Supply Sequencing power sequencing discussion. Added Iccaux 10 and lcceram
to Table 6 and Table 7. Updated MMCM—FlNDUTY and added FINJI'l_l'ER’ TOUTJITTER! TEXTFDVAR’ and
Note 3 to Table 38. Removed the SBG324 package from Table 50. Updated the Notice of Disclaimer.

10/04/11

1.2

Replaced -1L with -2L throughout this data sheet. Updated Min/Max values and removed Note 5 from
Table 2. Clarified Power-On/Off Power Supply Sequencing power sequencing discussion including
adding Tyccozvecaux to Table 8. Updated V gy in Table 12 and Table 13. Added Note 1 to table 12.
Updated Table 69 including adding Note 1. Added Absolute Maximum Ratings for GTX Transceivers.
Revised the reference clock maximum frequency (Fgc k) in Table 55. Added Table 57. Added LVTTL
and removed SSTL135_Il and SSTL15_II specifications from Table 19. Removed HSTL_III from
Table 20. Removed the I/O Standard Adjustment Measurement Methodology section. Use IBIS for
more accurate information and measurements. Updated T\pg aypar JiT in Table 26. Added Tag/Tan to
Table 28. Added Trpck_pi_wr_Nc/Trekp_bi_wr_Nc @nd Trpek_pi_Re/TRckp_pi_RF to Table 31.
Completely updated Table 68. Updated the AC Switching Characteristics in Table 19, Table 20,

Table 21, Table 22, Table 23, Table 24, Table 26 through Table 38, Table 40 though Table 37, and Table
67.

11/03/11

1.3

Revised the Vo specification in Table 12. Updated the AC Switching Characteristics based upon the
ISE 13.3 v1.02 speed specification throughout document including Table 19 and Table 20. Added
MMCM_TggpeLay While adding MMCM_ to the symbol names of a few specifications in Table 38 and
PLL to the symbol names in Table 39. In Table 40 through Table 47, updated the pin-to-pin descriptions
with the SSTL15 standard. Updated units in Table 49.

02/13/12

1.4

Updated summary description on page 1. In Table 2, revised V¢ for the 3.3V HR I/O banks and
updated T;. Added typical values to Table 3. Updated the notes in Table 6. Added MGTAVCC,
MGTAV'I'[J, and MGTVCCAUX power supply ramp times to Table 8. Rearranged Table 9, added
Mobile_DDR, HSTL_I_18, HSTL_II_18, HSUL_12, SSTL135_R, SSTL15_R, and SSTL12 and
removed DIFF_SSTL135, DIFF_SSTL18_I, DIFF_SSTL18_ll, DIFF_HSTL_I, and DIFF_HSTL_|II.
Added Table 10 and Table 11. Revised the specifications in Table 12 and Table 13. Updated the
eFUSE Programming Conditions section and removed the endurance table. Added the I0_FIFO
Switching Characteristics table. Revised Iccapc and updated Note 1 in Table 67. Revised DDR LVDS
transmitter data width in Table 16. Updated the AC Switching Characteristics based upon the ISE 13.4
v1.03 speed specification throughout document. Removed notes from Table 28 as they are no longer
applicable. Updated specifications in Table 68. Updated Note 1 in Table 37.

In the GTX Transceiver DC Input and Output Levels section: Revised V y, and added Ipgy and Ipcout
to Table 51. Added Note 4 to Table 53. In Table 55, revised Fgc k, removed Tpyasg, and added
TpLock- Revised specifications and added Note 2 to Table 57. Added Table 58 and Table 59 along with
GTX Transceiver Protocol Jitter Characteristics in Table 60 through Table 65.

05/23/12

1.5

Reorganized entire data sheet including adding Table 44 and Table 48.

Updated Tgg in Table 1. Updated Igart and added Ry term to Table 3. Added values to Table 6 and
Table 7. Updated Power-On/Off Power Supply Sequencing, page 6 with regards to GTX transceivers.
Updated many parameters in Table 9 including SSTL135 and SSTL135_R. Removed Vgy column and
added DIFF_HSUL_12 to Table 11. Updated Vq in Table 12. Updated Table 16 and removed notes 2
and 3. Updated Table 17.

Updated the AC Switching Characteristics based upon the ISE 14.1 v1.04 for the -3, -2, -2L (1.0V), -1,
and -2L (0.9V) speed specifications throughout the document.

In Table 31, updated Reset Delays section including Note 10 and Note 11. Added data for T ock and
TpLock in Table 55. Updated many of the XADC specifications in Table 67 and added Note 2. Updated
and moved Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK section from
Table 68 to Table 38 and Table 39.
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