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

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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Production Silicon and ISE Software Status

In some cases, a particular family member (and speed grade) is released to production before a speed specification is
released with the correct label (Advance, Preliminary, Production). Any labeling discrepancies are corrected in subsequent

speed specification releases.

Table 15 lists the production released Kintex-7 device, speed grade, and the minimum corresponding supported speed
specification version and ISE software revisions. The ISE software and speed specifications listed are the minimum releases

required for production. All subsequent releases of software and speed specifications are valid.

Table 15: Kintex-7 Device Production Software and Speed Specification Release

Speed Grade Designations

Device 1.0V 0.9V

-3 -2/-2L -1 -2L
XC7K70T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K160T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K325T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K355T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K410T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K420T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K480T ISE 14.2 v1.06 ISE 14.3 v1.06

Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in Kintex-7
devices. The numbers reported here are worst-case values; they have all been fully characterized. These values are subject
to the same guidelines as the AC Switching Characteristics, page 11. In each table, the I/O bank type is either High

Performance (HP) or High Range (HR).

Table 16: Networking Applications Interface Performances

/o Speed Grade

Description Bank 1.0V 0.9V Units
Type 3 -2/-2L -1 2L

SDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 8) HR 710 710 625 625 Mb/s
HP 710 710 625 625 Mb/s
DDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 14) HR 1250 1250 950 950 Mb/s
HP 1600 1400 1250 1250 Mb/s
SDR LVDS receiver (SFI-4.1)(1) HR 710 710 625 625 Mb/s
HP 710 710 625 625 Mb/s
DDR LVDS receiver (SPI-4.2)(1) HR 1250 1250 950 950 Mb/s
HP 1600 1400 1250 1250 Mb/s

Notes:

1. LVDS receivers are typically bounded with certain applications where specific dynamic phase-alignment (DPA) algorithms dominate

deterministic performance.
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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 20: 1.8V 10B High Performance (HP) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/0 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
DIFF_HSTL_II_DCI_F 075 | 0.79 | 092 | 0.76 | 097 | 1.08 | 1.15 | 1.30 | 1.61 1.84 | 1.97 | 1.91 ns
DIFF_HSTL_I_18_F 075 | 079 | 092 | 089 | 1.04 | 116 | 124 | 138 | 1.68 | 1.91 | 2.06 | 1.99 ns
DIFF_HSTL_Il_18_F 075 | 0.79 | 092 | 0.89 | 098 | 1.09 | 1.16 | 1.40 | 162 | 1.85 | 1.98 | 2.01 ns
DIFF_HSTL_I_DCI_18_F 075 | 079 | 092 | 0.75 | 1.04 | 116 | 124 | 138 | 1.67 | 1.91 | 2.06 | 1.99 ns
DIFF_HSTL_II_DCI_18_F 075 | 0.79 | 092 | 0.75 | 098 | 1.09 | 1.16 | 1.33 | 1.61 1.85 | 1.98 | 1.94 ns
DIFF_HSTL_Il _T_DCI_18_F 075 | 079 | 092 | 0.76 | 1.04 | 116 | 1.24 | 1.38 | 1.67 | 1.91 | 2.06 | 1.99 ns
LVCMOS18_S2 047 | 0.50 | 060 | 0.87 | 3.95 | 428 | 4.85 | 3.40 | 459 | 5.04 | 5.67 | 4.01 ns
LVCMOS18_54 047 | 050 | 060 | 0.87 | 267 | 298 | 3.43 | 2.69 | 3.31 | 3.73 | 426 | 3.30 ns
LVCMOS18_S6 047 | 050 | 060 | 087 | 214 | 238 | 2.72 | 218 | 2.77 | 3.14 | 3.54 | 2.79 ns
LVCMOS18_S8 047 | 050 | 060 | 0.87 | 198 | 221 | 252 | 2.02 | 261 | 297 | 3.35 | 2.63 ns
LVCMOS18_S12 047 | 050 | 060 | 0.87 | 1.70 | 191 | 217 | 1.85 | 2.34 | 267 | 299 | 2.46 ns
LVCMOS18_S16 047 | 050 | 060 | 087 | 1.57 | 1.75 | 197 | 1.76 | 220 | 251 | 2.79 | 2.37 ns
LVCMOS18_F2 047 | 050 | 060 | 0.87 | 3.50 | 3.87 | 448 | 2.85 | 414 | 463 | 530 | 3.46 ns
LVCMOS18_F4 047 | 050 | 060 | 0.87 | 223 | 250 | 2.87 | 226 | 2.87 | 3.25 | 3.69 | 2.87 ns
LVCMOS18_F6 047 | 050 | 060 | 087 | 1.80 | 200 | 226 | 1.52 | 243 | 2.76 | 3.08 | 2.13 ns
LVCMOS18_F8 047 | 050 | 060 | 0.87 | 146 | 1.72 | 2.04 | 151 | 210 | 247 | 286 | 2.12 ns
LVCMOS18_F12 047 | 050 | 060 | 087 | 126 | 1.40 | 153 | 1.46 | 1.89 | 2.16 | 2.35 | 2.07 ns
LVCMOS18_F16 047 | 050 | 060 | 087 | 119 | 1.33 | 144 | 146 | 1.83 | 2.08 | 226 | 2.07 ns
LVCMOS15_S2 059 | 062 | 0.73 | 0.86 | 3.55 | 3.89 | 445 | 3.11 | 419 | 465 | 527 | 3.73 ns
LVCMOS15_54 059 | 062 | 0.73 | 0.86 | 245 | 270 | 3.06 | 2.46 | 3.08 | 3.45 | 3.89 | 3.07 ns
LVCMOS15_S6 059 | 062 | 0.73 | 086 | 224 | 251 | 288 | 233 | 288 | 3.26 | 3.71 | 2.94 ns
LVCMOS15_S8 059 | 062 | 0.73 | 0.86 | 191 | 216 | 249 | 2.05 | 255 | 291 | 3.31 | 2.66 ns
LVCMOS15_S12 059 | 062 | 0.73 | 086 | 1.77 | 198 | 223 | 1.97 | 241 | 273 | 3.05 | 2.58 ns
LVCMOS15_S16 059 | 062 | 0.73 | 086 | 162 | 1.81 | 202 | 1.85 | 226 | 256 | 2.84 | 2.46 ns
LVCMOS15_F2 059 | 062 | 0.73 | 0.86 | 3.38 | 3.69 | 4.18 | 2.74 | 4.02 | 444 | 500 | 3.35 ns
LVCMOS15_F4 059 | 062 | 0.73 | 0.86 | 2.04 | 221 | 244 | 1.72 | 268 | 297 | 3.26 | 2.33 ns
LVCMOS15_F6 059 | 062 | 0.73 | 086 | 1.47 | 1.74 | 209 | 1.49 | 210 | 250 | 291 | 2.10 ns
LVCMOS15_F8 059 | 062 | 0.73 | 0.86 | 1.31 1.46 | 1.61 147 | 1.95 | 222 | 243 | 2.08 ns
LVCMOS15_F12 059 | 062 | 0.73 | 0.86 | 1.21 1.34 | 145 | 144 | 1.84 | 210 | 2.27 | 2.05 ns
LVCMOS15_F16 059 | 062 | 0.73 | 086 | 1.18 | 1.31 | 141 | 1.41 | 182 | 2.07 | 223 | 2.02 ns
LVCMOS12_S2 064 | 067 | 0.78 | 095 | 3.38 | 3.80 | 448 | 3.27 | 4.02 | 455 | 530 | 3.88 ns
LVCMOS12_54 064 | 067 | 0.78 | 095 | 262 | 294 | 3.43 | 2.76 | 3.26 | 3.70 | 425 | 3.37 ns
LVCMOS12_S6 064 | 067 | 0.78 | 095 | 205 | 233 | 272 | 224 | 269 | 3.08 | 3.54 | 2.85 ns
LVCMOS12_S8 064 | 067 | 0.78 | 095 | 194 | 218 | 251 | 2.16 | 258 | 294 | 3.33 | 2.77 ns
LVCMOS12_F2 064 | 067 | 0.78 | 095 | 284 | 3.15 | 3.62 | 247 | 3.48 | 3.90 | 444 | 3.08 ns
LVCMOS12_F4 064 | 067 | 0.78 | 095 | 197 | 218 | 244 | 169 | 261 | 293 | 3.26 | 2.30 ns
LVCMOS12_F6 064 | 067 | 0.78 | 0.95 | 1.33 | 1.51 1.70 | 143 | 1.96 | 226 | 252 | 2.04 ns
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Table 20: 1.8V 10B High Performance (HP) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/0 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
LVCMOS12_F8 064 | 067 | 0.78 | 095 | 1.27 | 142 | 155 | 1.41 191 | 218 | 2.37 | 2.02 ns
LvDCI_18 047 | 050 | 060 | 0.86 | 1.99 | 215 | 235 | 244 | 262 | 291 | 3.17 | 3.05 ns
LvDCI_15 059 | 062 | 0.73 | 087 | 198 | 223 | 258 | 240 | 262 | 2.99 | 3.40 | 3.01 ns
LvDCI_Dv2_18 047 | 050 | 060 | 0.87 | 199 | 215 | 2.34 | 1.86 | 262 | 290 | 3.17 | 2.48 ns
LvDCI_DV2_15 059 | 062 | 0.73 | 0.87 | 198 | 223 | 258 | 1.83 | 2.62 | 299 | 340 | 244 ns
HSLVDCI_18 068 | 0.72 | 082 | 0.86 | 1.99 | 215 | 235 | 243 | 262 | 291 | 3.17 | 3.04 ns
HSLVDCI_15 068 | 0.72 | 0.82 | 0.84 | 1.98 | 223 | 258 | 227 | 262 | 2.99 | 3.40 | 2.88 ns
SSTL18_I_S 068 | 0.72 | 0.82 | 086 | 1.02 | 1.15 | 1.24 | 1.41 1.66 | 1.90 | 2.07 | 2.02 ns
SSTL18_II_S 068 | 0.72 | 082 | 087 | 117 | 129 | 1.37 | 155 | 1.81 | 205 | 2.19 | 2.16 ns
SSTL18_I_DCI_S 068 | 0.72 | 082 | 0.76 | 092 | 1.06 | 117 | 1.32 | 156 | 1.82 | 1.99 | 1.93 ns
SSTL18_II_DCI_S 0.68 | 0.72 | 0.82 | 0.78 | 0.88 | 098 | 1.08 | 1.26 | 1.51 1.74 | 1.90 | 1.87 ns
SSTL18_II_T_DCI_S 068 | 0.72 | 082 | 0.78 | 0.92 | 1.06 | 1.17 | 1.32 | 156 | 1.82 | 1.99 | 1.93 ns
SSTL15_S 068 | 0.72 | 082 | 0.81 | 094 | 1.06 | 1.15 | 1.32 | 158 | 1.82 | 1.97 | 1.93 ns
SSTL15_DCI_S 068 | 0.72 | 0.82 | 0.78 | 094 | 1.06 | 1.15 | 1.30 | 1.57 | 1.82 | 1.97 | 1.91 ns
SSTL15_T_DCI_S 068 | 0.72 | 082 | 080 | 094 | 106 | 1.115 | 1.30 | 1.57 | 1.82 | 1.97 | 1.91 ns
SSTL135_S 069 | 0.72 | 0.82 | 0.89 | 097 | 110 | 119 | 1.35 | 1.60 | 1.85 | 2.01 1.96 ns
SSTL135_DCI_S 069 | 0.72 | 0.82 | 0.84 | 097 | 1.09 | 119 | 1.33 | 1.60 | 1.85 | 2.01 1.94 ns
SSTL135_T_DCI_S 069 | 0.72 | 082 | 084 | 097 | 1.09 | 119 | 133 | 160 | 1.85 | 2.01 | 1.94 ns
SSTL12_S 069 | 0.72 | 082 | 095 | 096 | 1.09 | 1.18 | 1.33 | 1.60 | 1.84 | 2.00 | 1.94 ns
SSTL12_DCI_S 069 | 0.72 | 0.82 | 0.91 1.03 | 117 | 1.27 | 1.33 | 1.66 | 1.92 | 2.09 | 1.94 ns
SSTL12_T_DCI_S 069 | 0.72 | 082 | 091 | 1.03 | 117 | 1.27 | 1.33 | 166 | 1.92 | 2.09 | 1.94 ns
DIFF_SSTL18_I_S 075 | 079 | 092 | 089 | 1.02 | 115 | 124 | 143 | 1.66 | 1.90 | 2.07 | 2.04 ns
DIFF_SSTL18_II_S 075 | 079 | 092 | 089 | 117 | 129 | 1.37 | 155 | 1.81 | 2.05 | 219 | 2.16 ns
DIFF_SSTL18_I_DCI_S 075 | 0.79 | 092 | 0.76 | 0.92 | 1.06 | 1.17 | 1.40 | 156 | 1.82 | 1.99 | 2.01 ns
DIFF_SSTL18_II_DCI_S 075 | 079 | 092 | 0.75 | 0.88 | 0.98 | 1.08 | 1.33 | 1.51 1.74 | 1.90 | 1.94 ns
DIFF_SSTL18_II_T_DCI_S 0.75 | 0.79 | 092 | 0.76 | 092 | 1.06 | 1.17 | 1.40 | 156 | 1.82 | 1.99 | 2.01 ns
DIFF_SSTL15_S 068 | 0.72 | 082 | 089 | 094 | 1.06 | 1.15 | 1.32 | 158 | 1.82 | 1.97 | 1.93 ns
DIFF_SSTL15_DCI_S 068 | 0.72 | 082 | 0.75 | 094 | 1.06 | 1.15 | 1.30 | 1.57 | 1.82 | 1.97 | 1.91 ns
DIFF_SSTL15_T_DCI_S 068 | 0.72 | 082 | 0.76 | 094 | 1.06 | 1.15 | 1.38 | 1.57 | 1.82 | 1.97 | 1.99 ns
DIFF_SSTL135_S 069 | 072 | 082 | 091 | 0.97 | 110 | 119 | 1.35 | 1.60 | 1.85 | 2.01 | 1.96 ns
DIFF_SSTL135_DCI_S 069 | 0.72 | 0.82 | 0.76 | 097 | 1.09 | 119 | 1.33 | 1.60 | 1.85 | 2.01 1.94 ns
DIFF_SSTL135_T_DCI_S 069 | 0.72 | 082 | 0.76 | 097 | 1.09 | 119 | 143 | 1.60 | 1.85 | 2.01 | 2.04 ns
DIFF_SSTL12_S 069 | 072 | 082 | 091 | 096 | 1.09 | 1.18 | 1.33 | 1.60 | 1.84 | 2.00 | 1.94 ns
DIFF_SSTL12_DCI_S 069 | 0.72 | 082 | 0.78 | 1.03 | 117 | 127 | 1.33 | 166 | 1.92 | 2.09 | 1.94 ns
DIFF_SSTL12_T_DCI_S 069 | 0.72 | 0.82 | 0.80 | 1.03 | 117 | 1.27 | 1.41 166 | 1.92 | 2.09 | 2.02 ns
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Table 20: 1.8V 10B High Performance (HP) Switching Characteristics (Cont’d)

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
SSTL18_I_F 068 | 0.72 | 082 | 0.86 | 094 | 1.06 | 1.15 | 1.32 | 158 | 1.82 | 1.97 | 1.93 ns
SSTL18_II_F 068 | 0.72 | 0.82 | 0.87 | 0.97 | 1.09 | 1.16 | 1.36 | 1.61 1.84 | 1.99 | 1.98 ns
SSTL18_I_DCI_F 068 | 0.72 | 082 | 0.76 | 089 | 1.02 | 1.10 | 1.30 | 153 | 1.77 | 1.92 | 1.91 ns
SSTL18_II_DCI_F 068 | 0.72 | 0.82 | 0.78 | 0.89 | 1.02 | 110 | 1.24 | 153 | 1.77 | 1.92 | 1.85 ns
SSTL18_II_T_DCI_F 068 | 0.72 | 082 | 0.78 | 0.89 | 1.02 | 110 | 127 | 153 | 1.77 | 1.92 | 1.88 ns
SSTL15_F 068 | 0.72 | 082 | 0.81 | 0.89 | 1.01 | 1.09 | 1.24 | 153 | 1.77 | 191 | 1.85 ns
SSTL15_DCI_F 068 | 0.72 | 0.82 | 0.78 | 0.89 | 1.01 1.09 | 127 | 153 | 1.77 | 1.91 1.88 ns
SSTL15_T_DCI_F 068 | 0.72 | 0.82 | 0.80 | 0.89 | 1.01 1.09 | 127 | 153 | 1.77 | 1.91 1.88 ns
SSTL135_F 069 | 0.72 | 082 | 0.89 | 0.88 | 1.00 | 1.08 | 1.27 | 152 | 1.76 | 1.90 | 1.88 ns
SSTL135_DCI_F 069 | 0.72 | 082 | 0.84 | 0.89 | 1.00 | 1.08 | 1.27 | 152 | 1.76 | 1.90 | 1.88 ns
SSTL135_T_DCI_F 069 | 0.72 | 082 | 0.84 | 0.89 | 1.00 | 1.08 | 1.27 | 152 | 1.76 | 1.90 | 1.88 ns
SSTL12_F 069 | 0.72 | 082 | 095 | 0.88 | 1.00 | 1.08 | 1.26 | 1.52 | 1.76 | 1.90 | 1.87 ns
SSTL12_DCI_F 069 | 0.72 | 0.82 | 0.91 | 0.91 1.08 | 1.11 124 | 154 | 1.79 | 1.93 | 1.85 ns
SSTL12_T_DCI_F 069 | 0.72 | 0.82 | 0.91 | 0.91 1.08 | 1.11 126 | 154 | 1.79 | 1.93 | 1.87 ns
DIFF_SSTL18_I_F 075 | 079 | 092 | 089 | 094 | 1.06 | 1.15 | 1.38 | 1.58 | 1.82 | 1.97 | 1.99 ns
DIFF_SSTL18_II_F 075 | 079 | 092 | 0.89 | 097 | 1.09 | 1.16 | 1.40 | 1.61 1.84 | 1.99 | 2.01 ns
DIFF_SSTL18_I_DCI_F 075 | 079 | 092 | 0.76 | 0.89 | 1.02 | 110 | 1.36 | 1.53 | 1.77 | 1.92 | 1.98 ns
DIFF_SSTL18_II_DCI_F 075 | 079 | 092 | 0.75 | 0.89 | 1.02 | 1.10 | 1.32 | 153 | 1.77 | 1.92 | 1.93 ns
DIFF_SSTL18_II_T_DCI_F 075 | 0.79 | 092 | 0.76 | 0.89 | 1.02 | 1.10 | 1.38 | 153 | 1.77 | 1.92 | 1.99 ns
DIFF_SSTL15_F 0.68 | 0.72 | 0.82 | 0.89 | 0.89 | 1.01 1.09 | 124 | 153 | 1.77 | 1.91 1.85 ns
DIFF_SSTL15_DCI_F 068 | 0.72 | 082 | 0.75 | 0.89 | 1.01 | 1.09 | 1.27 | 153 | 1.77 | 191 | 1.88 ns
DIFF_SSTL15_T_DCI_F 0.68 | 0.72 | 0.82 | 0.76 | 0.89 | 1.01 1.09 | 1.35 | 153 | 1.77 | 1.91 1.96 ns
DIFF_SSTL135_F 069 | 0.72 | 0.82 | 091 | 0.88 | 1.00 | 1.08 | 1.27 | 152 | 1.76 | 1.90 | 1.88 ns
DIFF_SSTL135_DCI_F 069 | 0.72 | 082 | 0.76 | 0.89 | 1.00 | 1.08 | 1.27 | 152 | 1.76 | 1.90 | 1.88 ns
DIFF_SSTL135_T_DCI_F 069 | 0.72 | 0.82 | 0.76 | 0.89 | 1.00 | 1.08 | 1.35 | 1.52 | 1.76 | 1.90 | 1.96 ns
DIFF_SSTL12_F 069 | 0.72 | 0.82 | 091 | 0.88 | 1.00 | 1.08 | 126 | 1.52 | 1.76 | 1.90 | 1.87 ns
DIFF_SSTL12_DCI_F 069 | 0.72 | 082 | 0.78 | 0.91 | 1.03 | 111 | 1.24 | 154 | 1.79 | 193 | 1.85 ns
DIFF_SSTL12_T_DCI_F 0.69 | 0.72 | 0.82 | 0.80 | 0.91 1.08 | 1.11 133 | 154 | 1.79 | 1.93 | 1.94 ns

Notes:
1. This I/O standard is only available in the 1.8V high-performance (HP) 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
DS182 (v2.4) December 12, 2012 www.xilinx.com
Product Specification 29



http://www.xilinx.com

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

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 31: Block RAM and FIFO Switching Characteristics (Cont'd)

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
TRCCK_RSTRAM/TRCKC_RSTRAM Synchronous RSTRAM input 0.27/0.35 0.29/0.37 0.31/0.39 0.34/0.40 ns, Min
TRCCK_WEA/TRCKC_WEA Write Enable (WE) input (BlOCk RAM onIy) 0.38/0.15 0.41/0.16 0.46/0.17 0.54/0.19 ns, Min
Trcek WReN/TRCKC. WREN WREN FIFO inputs 0.39/0.25 | 0.39/0.30 | 0.40/0.37 | 0.65/0.37 | ns, Min
TRCCK_RDEN/TRCKC_RDEN RDEN FIFO inputs 0.36/0.26 0.36/0.30 | 0.37/0.37 0.60/0.38 ns, Min
Reset Delays
TRCO._FLAGS Reset RST to FIFO flags/pointers(10) 0.76 0.83 0.93 1.06 | ns, Max
Trrec_RST/TRREM_RST FIFO reset recovery and removal timing('") | 1.59/-0.68 | 1.76/-0.68 | 2.01/~0.68 | 2.07/-0.60 | ns, Max
Maximum Frequency
FMAX?BRAM?WF?NC Block RAM 601.32 543.77 458.09 372.44 MHz
(Write first and No change modes)
When not in SDP RF mode
FMAX_BRAM_RF_PERFORMANCE Block RAM 601.32 543.77 458.09 372.44 MHz
(Read first, Performance mode)
When in SDP RF mode but no address
overlap between port A and port B
FMAX_BRAM_RF_DELAYED_WRlTE Block RAM 528.26 477.33 400.80 317.36 MHz
(Read first, Delayed_write mode)
When in SDP RF mode and there is
possibility of overlap between port A and
port B addresses
FMAX_CAS WF_NC Block RAM Cascade 551.27 493.83 408.00 322.48 MHz
(Write first, No change mode)
When cascade but not in RF mode
FMAX_CAS_RF_PERFORMANCE Block RAM Cascade 551.27 493.83 408.00 322.48 MHz
(Read first, Performance mode)
When in cascade with RF mode and no
possibility of address overlap/one port is
disabled
FMAX?CAS?RF?DELAYED?WF"TE When in cascade RF mode and there is a 478.27 427.35 350.88 267.38 MHz
possibility of address overlap between port
A and port B
Fumax_FIFo FIFO in all modes without ECC 601.32 543.77 458.09 372.44 MHz
Fmax_ecc Block RAM and FIFO in ECC configuration | 484.26 430.85 351.12 254.13 MHz
Notes:
1. TRACE will report all of these parameters as Trcko po-
2. Trcko_por includes Treko pow: TReko_porr: @nd Treko popw a@s well as the B port equivalent timing parameters.
3. These parameters also apply to synchronous FIFO with DO_REG = 0.
4. Trcko_po includes Treko pop as well as the B port equivalent timing parameters.
5. These parameters also apply to multirate (asynchronous) and synchronous FIFO with DO_REG = 1.
6. Troko_FLAGs includes the following parameters: Troko_AEMPTY: TRCKO_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: TRCKO_WRERR.
7. Trcko_roINTERs includes both Treko_rocount @and Treko_WRCOUNT.
8. The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is

possible.

9. These parameters include both A and B inputs as well as the parity inputs of A and B.

. Trco_FLAgs includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.

11. RDEN and WREN must be held Low prior to and during reset. The FIFO reset must be asserted for at least five positive clock edges of the

slowest clock (WRCLK or RDCLK).
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Table 38: MMCM Specification (Cont’d)

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
TmmcMDCK_DEN/ DEN Setup/Hold 1.76/0.00 | 1.97/0.00 | 2.29/0.00 | 2.40/0.00 | ns, Min
TMMCMCKD_DEN
TmmoMDeK DWE! DWE Setup/Hold 1.25/0.15| 1.40/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TMMCMCKD_DWE
TMMCMCKO_DRDY CLK to out of DRDY 0.65 0.72 0.99 0.70 ns, Max
Fbock DCLK frequency 200.00 200.00 200.00 100.00 | MHz, Max
Notes:
1.  The MMCM does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.
2. The static offset is measured between any MMCM outputs with identical phase.
3. Values for this parameter are available in the Clocking Wizard.
See http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm.
4. Includes global clock buffer.
5. Calculated as Fyco/128 assuming output duty cycle is 50%.
6. When CLKOUT4_CASCADE = TRUE, MMCM_Fgytmin is 0.036 MHz.

PLL Switching Characteristics

Table 39: PLL Specification

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
PLL_FnmAX Maximum Input Clock Frequency 1066.00 | 933.00 800.00 800.00 MHz
PLL_Finmin Minimum Input Clock Frequency 19.00 19.00 19.00 19.00 MHz
PLL_FingiTTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
PLL_FinpuTy Allowable Input Duty Cycle: 19—49 MHz 25.00 25.00 25.00 25.00 %
Allowable Input Duty Cycle: 50—199 MHz 30.00 30.00 30.00 30.00 %
Allowable Input Duty Cycle: 200—399 MHz 35.00 35.00 35.00 35.00 %
Allowable Input Duty Cycle: 400—499 MHz 40.00 40.00 40.00 40.00 %
Allowable Input Duty Cycle: >500 MHz 45.00 45.00 45.00 45.00 %
PLL_Fycomin Minimum PLL VCO Frequency 800.00 | 800.00 | 800.00 | 800.00 MHz
PLL_Fycomax Maximum PLL VCO Frequency 2133.00 | 1866.00 | 1600.00 | 1600.00 MHz
PLL_FgaNDWIDTH Low PLL Bandwidth at Typical(") 1.00 1.00 1.00 1.00 MHz
High PLL Bandwidth at Typical( 4.00 4.00 4.00 4.00 MHz
PLL_TSTATPHAOFESET Static Phase Offset of the PLL Outputs(@) 0.12 0.12 0.12 0.12 ns
PLL_TouTuITTER PLL Output Jitter Note 3
PLL_TouTpuTy PLL Output Clock Duty Cycle Precision(4) 0.20 0.20 0.20 0.25 ns
PLL_T_ockmax PLL Maximum Lock Time 100 100 100 100 ps
PLL_Foutmax PLL Maximum Output Frequency 1066.00 | 933.00 | 800.00 | 800.00 MHz
PLL_Foutmin PLL Minimum Output Frequency(®) 6.25 6.25 6.25 6.25 MHz
PLL_TexTrDVAR External Clock Feedback Variation < 20% of clock input period or 1 ns Max
PLL_RST\iNPULSE Minimum Reset Pulse Width 500 | 500 | 500 | 500 | ns
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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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Table 59: GTX Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units
FaTxRx Serial data rate RX oversampler not enabled 0.500 - Fotxmax | Gb/s
TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data - 10 - ns
RXooBvDPP OOB detect threshold peak-to-peak 60 - 150 mV
Receiver spread-spectrum -5000 - 0 ppm
RXgsT tracking(") Modulated @ 33 KHz
RXRL Run length (CID) - - 512 ul
Data/REFCLK PPM offset Bit rates < 6.6 Gb/s -1250 - 1250 ppm
tolerance .
RX Bit rates > 6.6 Gb/s and —700 - 700 ppm
PPMTOL <8.0 Gb/s
Bit rates > 8.0 Gb/s -200 - 200 ppm
SJ Jitter Tolerance(®
JT_SJqo5 Sinusoidal Jitter (QPLL)®) 12.5 Gb/s 0.3 - - ul
JT_SJq1.18 Sinusoidal Jitter (QPLL)®) 11.18 Gb/s 0.3 - - ul
JT_SJq032 Sinusoidal Jitter (QPLL)®) 10.32 Gb/s 0.3 - - ul
JT_SJg g5 Sinusoidal Jitter (QPLL)®) 9.95 Gb/s 0.3 - - ul
JT_SJg g Sinusoidal Jitter (QPLL)®) 9.8 Gb/s 0.3 - - ul
JT_SJg g Sinusoidal Jitter (QPLL)®) 8.0 Gb/s 0.44 - - ul
JT_SJ66_apLL Sinusoidal Jitter (QPLL)®) 6.6 Gb/s 0.48 - - ul
JT_SJg6_cpLL Sinusoidal Jitter (CPLL)(3) 6.6 Gb/s 0.44 - - ul
JT_SJg g Sinusoidal Jitter (CPLL)(®) 5.0 Gb/s 0.44 - - ul
JT_SJ405 Sinusoidal Jitter (CPLL)(®) 4.25 Gb/s 0.44 - - ul
JT_SJ3 75 Sinusoidal Jitter (CPLL)(®) 3.75 Gb/s 0.44 - - ul
JT_SJs Sinusoidal Jitter (CPLL)®3) 3.2 Gb/s@ 0.45 - - ul
JT_SJd3 9 Sinusoidal Jitter (CPLL)(®) 3.2 Gb/s®) 0.45 - - ul
JT_SJs5 Sinusoidal Jitter (CPLL)(3) 2.5 Gb/s(®) 0.5 - - ul
JT_SJq.05 Sinusoidal Jitter (CPLL)(®) 1.25 Gb/s(? 0.5 - - ul
JT_SJ509 Sinusoidal Jitter (CPLL)(®) 500 Mb/s 0.4 - - ul
SJ Jitter Tolerance with Stressed Eye(2)
JT_TJSEj3» 3.2 Gb/s 0.70 - - ul
Total Jitter with Stressed Eye(®)
JT_TJSEgg 6.6 Gb/s 0.70 - - ul
JT_SJSEg Sinusoidal Jitter with Stressed 3.2 Gb/s 0.1 - - ul
JT_SJSEg g Eye(®) 6.6 Gb/s 0.1 - - ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. Alljitter values are based on a bit error ratio of 16712,
3. The frequency of the injected sinusoidal jitter is 10 MHz.
4. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. CPLL frequency at 1.6 GHz and RXOUT_DIV = 1.
6. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.
7. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.
8. Composite jitter with RX and LPM or DFE mode.
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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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Table 65: CPRI Protocol Characteristics

Description Line Rate (Mb/s) Min Max Units
CPRI Transmitter Jitter Generation
614.4 - 0.35 ul
1228.8 - 0.35 ul
2457.6 - 0.35 ul
Total transmitter jitter 3072.0 - 0.35 ul
4915.2 - 0.3 ul
6144.0 - 0.3 ul
9830.4 - Note 1 ul
CPRI Receiver Frequency Jitter Tolerance
614.4 0.65 - ul
1228.8 0.65 - ul
2457.6 0.65 - ul
Total receiver jitter tolerance 3072.0 0.65 - ul
4915.2 0.95 - ul
6144.0 0.95 - ul
9830.4 Note 1 - ul

Notes:

1. Tested per SFP+ specification, see Table 64.

Integrated Interface Block for PCI Express Designs Switching Characteristics

More information and documentation on solutions for PCI Express designs can be found at:
http://www.xilinx.com/technology/protocols/pciexpress.htm

Table 66: Maximum Performance for PCI Express Designs

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
FripECLK Pipe clock maximum frequency 250.00 250.00 250.00 250.00 MHz
FusercLk User clock maximum frequency 500.00 500.00 250.00 250.00 MHz
FusercLk2 User clock 2 maximum frequency 250.00 250.00 250.00 250.00 MHz
ForprcLk DRP clock maximum frequency 250.00 250.00 250.00 250.00 MHz
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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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Notice of Disclaimer

The information disclosed to you hereunder (the "Materials") is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL
WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable
(whether in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage suffered as a result of
any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had been advised of the possibility
of the same. Xilinx assumes no obligation to correct any errors contained in the Materials, or to advise you of any corrections or update.
You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent. Certain products are subject to
the terms and conditions of the Limited Warranties which can be viewed at http://www.xilinx.com/warranty.htm; IP cores may be subject to
warranty and support terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or
for use in any application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products in Critical
Applications: http://www.xilinx.com/warranty.htm#critapps.

AUTOMOTIVE APPLICATIONS DISCLAIMER

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

DS182 (v2.4) December 12, 2012 www.xilinx.com
Product Specification 60


http://www.xilinx.com
http://www.xilinx.com/warranty.htm
http://www.xilinx.com/warranty.htm#critapps

