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& 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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LVDS DC Specifications (LVDS_25)

The LVDS_25 standard is available in the HR I/O banks. See UG471: 7 Series FPGAs SelectlO Resources User Guide for
more information.

Table 12: LVDS_25 DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
Vceo Supply Voltage 2.375 | 2,500 | 2.625 \
Vor Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 Y
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.700 - - Y
Vopirr Differential Output Voltage (Q - Q), Rt = 100 Q across Q and Q signals 247 350 600 mV

Q =High (Q -Q), Q = High
Vocwm Output Common-Mode Voltage Rt = 100 Q across Q and Q signals 1.000 | 1.250 | 1.425 \
Vioire Differe_ntiaunput Voltage (Q-Q), 100 350 600 mV
Q =High (Q -Q), Q = High
Vicm Input Common-Mode Voltage 0.300 | 1.200 | 1.425 \

LVDS DC Specifications (LVDS)

The LVDS standard is available in the HP I/O banks. See UG471: 7 Series FPGAs SelectlO Resources User Guide for more

information.

Table 13: LVDS DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
Veco Supply Voltage 1.710 | 1.800 | 1.890 \Y
VoH Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 \Y
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.825 - - v
Vooire Differential Output Voltage (Q — Q), Rt = 100 Q across Q and Q signals 247 350 600 mV

Q =High (Q-Q), Q = High
Vocm Output Common-Mode Voltage Rt =100 Q across Q and Q signals 1.000 | 1.250 | 1.425 \
Vipire Differential Input Voltage (Q — Q), Common-mode input voltage = 1.25V 100 350 600 mV
Q =High (Q-Q), Q = High
Viem Input Common-Mode Voltage Differential input voltage = +350 mV 0.300 | 1.200 | 1.425 \'
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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 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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Table 23: OLOGIC Switching Characteristics

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

Setup/Hold
Topck/Tockp D1/D2 pins Setup/Hold with respect to CLK 0.45/-0.13 | 0.50/-0.13 | 0.58/-0.13 | 0.79/~0.18 | ns
Tooceck/Tockoce | OCE pin Setup/Hold with respect to CLK 0.28/0.03 | 0.29/0.03 | 0.45/0.03 | 0.35/-0.10 | ns
Tosrek/TocksR SR pin Setup/Hold with respect to CLK 0.32/0.18 | 0.38/0.18 | 0.70/0.18 | 0.62/-0.04 | ns
Torek/TockT T1/T2 pins Setup/Hold with respect to CLK 0.49/-0.16 | 0.56/—0.16 | 0.68/-0.16 | 0.67/-0.18 | ns
Totceck/TockTcE TCE pin Setup/Hold with respect to CLK 0.28/0.01 | 0.30/0.01 | 0.45/0.01 |0.31/-0.10 | ns
Combinatorial
Topq D1 to OQ out or T1 to TQ out 0.73 0.81 0.97 1.18 ns
Sequential Delays
Tocka CLK to OQ/TQ out 0.41 0.43 0.49 0.63 ns
Tra_oLoGICE2 SR pin to OQ/TQ out (HP I/O banks only) 0.63 0.70 0.83 1.12 ns
TGSRQ_OLOGICE2 Global Set/Reset to Q outputs (HP 1/O banks only) 7.60 7.60 10.51 11.39 ns
TrQ_0OLOGICES SR pin to OQ/TQ out (HR I/O banks only) 0.63 0.70 0.83 1.12 ns
Tesra OLOGICE3 Global Set/Reset to Q outputs (HR 1/O banks only) 7.60 7.60 10.51 11.39 ns
Set/Reset
TRPW_OLOGICE2 Minimum Pulse Width, SR inputs (HP 1/O banks only) 0.54 0.54 0.63 0.68 ns, Min
TrPW OLOGICES Minimum Pulse Width, SR inputs (HR 1/0 banks only) 0.54 0.54 0.63 0.68 ns, Min
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Input/Output Delay Switching Characteristics

Table 26: Input/Output Delay Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
IDELAYCTRL
TpLycco Rpy Reset to Ready for IDELAYCTRL 3.22 3.22 3.22 3.22 us
FIDELAYCTRL_REF Attribute REFCLK frequency = 200.00(") |  200.00 200.00 200.00 200.00 | MHz
Attribute REFCLK frequency = 300.00() | 300.00 300.00 N/A N/A MHz
IDELAYCTRL_REF_PRECISION | REFCLK precision +10 +10 +10 +10 MHz
TIDELAYCTRL_RPW Minimum Reset pulse width 52.00 52.00 52.00 52.00 ns
IDELAY/ODELAY
T|DELAYRESOLUT|ON IDELAY/ODELAY chain delay resolution 1/(32 X2X FHEF) ps
Pattern dependent period jitter in delay 0 0 0 0 ps
chain for clock pattern.(2) per tap
Pattern dependent period jitter in delay +5 +5 +5 +5 ps
TipELAYPAT JiT @Nd chain for random data pattern per tap
TODELAYPAT JIT (PRBS 23)®)
Pattern dependent period jitter in delay +9 +9 +9 +9 ps
chain for random data pattern per tap
(PRBS 23)@
TiDELAY_CLK_MAX/ Maximum frequency of CLK input to 800.00 800.00 710.00 710.00 MHz
TODELAY_CLK_MAX IDELAY/ODELAY
TIDCCK CE / TIDCKC CE CE pln Setup/HoId with respect to C for 0.11/0.10 | 0.14/0.12 0.18/0.14 | 0.14/0.16 ns
B B IDELAY
Tobpcck ce’/ Tobcke cE CE pin Setup/Hold with respect to C for | 0.14/0.03 | 0.16/0.04 | 0.19/0.05 | 0.28/0.06 ns
- - ODELAY
Tiocek Inc! Tipcke INC INC pin Setup/Hold with respect to C for | 0.10/0.14 | 0.12/0.16 | 0.14/0.20 | 0.10/0.23 ns
B B IDELAY
Topcek Ine/ Tobcke INC INC pin Setup/Hold with respect to C for | 0.10/0.07 | 0.12/0.08 | 0.13/0.09 | 0.19/0.16 ns
- B ODELAY
Tipcek rsT/ Tipcke RsT RST pin Setup/Hold with respect to C for | 0.13/0.08 | 0.14/0.10 | 0.16/0.12 | 0.22/0.19 ns
N - IDELAY
Topcek rRst/ Tobcke RsT RST pin Setup/Hold with respect to C for | 0.16/0.04 | 0.19/0.06 | 0.24/0.08 | 0.32/0.11 ns
- B ODELAY
TiDDO_IDATAIN Propagation delay through IDELAY Note 5 Note 5 Note 5 Note 5 ps
Tobpo_ODATAIN Propagation delay through ODELAY Note 5 Note 5 Note 5 Note 5 ps
Notes:
1. Average Tap Delay at 200 MHz = 78 ps, at 300 MHz = 52 ps.
2. When HIGH_PERFORMANCE mode is set to TRUE or FALSE.
3.  When HIGH_PERFORMANCE mode is set to TRUE.
4.  When HIGH_PERFORMANCE mode is set to FALSE.
5. Delay depends on IDELAY/ODELAY tap setting. See TRACE report for actual values.
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DSP48E1 Switching Characteristics
Table 32: DSP48E1 Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V | Units
3 |22l A 2L
Setup and Hold Times of Data/Control Pins to the Input Register Clock
TDSPDCK_A_AREG/ TDSPCKD_A_AREG A input to A register CLK 0.24/ 0.27/ 0.31/ 0.38/ ns
0.12 0.14 0.16 0.12
TDSPDCK_B_BREG/TDSPCKD_B_BREG B inputto B register CLK 0.28/ 0.32/ 0.39/ 0.51/ ns
0.13 0.14 0.15 0.16
TDSPDCK_C_CREG/TDSPCKD_C_CREG C input toC register CLK 0.15/ 0.17/ 0.20/ 0.31/ ns
0.15 0.17 0.20 0.21
TDSPDCK_D_DREG/TDSPCKD_D_DREG D input toD register CLK 0.21/ 0.27/ 0.35/ 0.46/ ns
0.19 0.22 0.26 0.20
TDSPDCK_AClN_AREG/TDSPCKD_AC|N_AREG ACIN input toA register CLK 0.21/ 0.24/ 0.27/ 0.31/ ns
0.12 0.14 0.16 0.12
TDSPDCK_BCIN_BREG”DSPCKD_BClN_BREG BCIN input toB register CLK 0.22/ 0.25/ 0.30/ 0.34/ ns
0.13 0.14 0.15 0.16
Setup and Hold Times of Data Pins to the Pipeline Register Clock
TDSPDCK_{A, B}_MREG_MULT/ {A, B,} input toM register CLK using 2.04/ 2.34/ 2.79/ 3.66/ ns
TDSPCKD_B_MREG_MULT multlpller -0.01 -0.01 -0.01 -0.06
TDSPDCK_{A, B}_ADREG/ TDSPCKD_ D_ADREG {A, D} input to AD register CLK 1.09/ 1.25/ 1.49/ 1.94/ ns
-0.02 | -0.02 | -0.02 -0.23
Setup and Hold Times of Data/Control Pins to the Output Register Clock
TbspDCK_{A, B} PREG_MULT/ {A, B,} input to P register CLK using 3.41/ | 3.90/ | 4.64/ 5.89/ ns
TDSPCKDi{A B}i PREG7 MULT multiplier -0.24 -0.24 -0.24 —-0.41
TpsPDCK_D_PREG._MULT/ D input to P register CLK using 3.33/ 3.81/ 4.53/ 5.70/ ns
TDSPCKD_D_PREG_MULT multlpller -0.62 -0.62 -0.62 —-1.42
Tbsppck (A, B} PREG/ A or Binput to P register CLK notusing | 1.47/ 1.68/ 2.00/ 2.37/ ns
TDSPCKDi{A B} 7PREG multiplier -0.24 -0.24 -0.24 —-0.41
TDSPDCK_C_PREG/ TDSPCKD_C_PREG C input toP register CLK not using 1.30/ 1.49/ 1.78/ 211/ ns
multiplier -0.22 -0.22 -0.22 -0.36
TDSPDCK?PClN?PREG/ TDSPCKD?PClN?PREG PCIN input toP register CLK 1.12/ 1.28/ 1.52/ 1.81/ ns
-0.13 -0.13 -0.13 -0.21
Setup and Hold Times of the CE Pins
TDSPDCK?{CEA;CEBL{AREG;BREG}/ {CEA; CEB} input to {A; B} register CLK | 0.30/ 0.36/ 0.44/ 0.55/ ns
DSPCKD_{CEA;CEB}_{AREG;BREG} 0.05 | 006 | 0.09 0.09
TDSPDCK_CEC_CREG/ TDSPCKD_CEC_CREG CEC inputto C register CLK 0.24/ 0.29/ 0.36/ 0.43/ ns
0.08 0.09 0.11 0.11
TDSPDCK_CED_DREG/ TDSPCKD_CED_DREG CED input toD register CLK 0.31/ 0.36/ 0.44/ 0.58/ ns
-0.02 -0.02 -0.02 0.12
TDSPDCK?CEM?MREG/ TDSPCKD?CEM?MREG CEM input toM register CLK 0.26/ 0.29/ 0.33/ 0.39/ ns
0.15 0.17 0.20 0.25
TDSPDCK_CEP_PREG/ TDSPCKD_CEP_PREG CEP inputto P register CLK 0.31/ 0.36/ 0.45/ 0.54/ ns
0.01 0.01 0.01 0.00
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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.
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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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Device Pin-to-Pin Input Parameter Guidelines

All devices are 100% functionally tested. Values are expressed in nanoseconds unless otherwise noted.

Table 45: Global Clock Input Setup and Hold Without MMCM/PLL with ZHOLD_DELAY on HR I/O Banks

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

Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(!)
Tpsen! TeHED Full Delay (Legacy Delay or Default XC7K70T 2.83/-0.29 | 2.95/-0.29 | 3.15/-0.29 | 4.96/~0.33 | ns
D) ook input and IFF@ without | XC7K160T | 3.17/-0.35 | 3.20/-0.35 | 3.55/-0.35 | 5.54/-049  ns
'\Hﬂa/llc/i('\)ﬂ/g;-rl]-k\gith ZHOLD_DELAY on | XC7K325T | 2.83/-0.06 | 2.94/-0.06 | 3.15/~0.06 | 5.18/~0.14 | ns
XC7K355T | 3.26/-0.32 | 3.41/-0.32 | 3.67/-0.32 | 5.84/-0.49 | ns
XC7K410T | 3.43/-0.34 | 3.59/~0.34 | 3.88/-0.34 | 6.21/-0.54 | ns
XC7K420T | 3.37/-0.27 | 3.48/-0.27 | 3.76/-0.27 | 6.00/-0.52 | ns
XC7K480T | 3.37/-0.27 | 3.48/-0.27 | 3.76/-0.27 | 6.00/-0.52 | ns

Notes:

1. Setup and Hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the
Global Clock input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the Global
Clock input signal using the fastest process, lowest temperature, and highest voltage.

2. IFF = Input Flip-Flop or Latch

3. A Zero "0" Hold Time listing indicates no hold time or a negative hold time.

Table 46: Clock-Capable Clock Input Setup and Hold With MMCM

Speed Grade
Symbol Description Device 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(!)
Tpsmmemee/ No Delay clock-capable clock input and | XC7K70T 2.39/-0.22 | 2.65/-0.22 | 2.94/-0.22 | 2.21/-0.44 | ns
TerMmoMCe IFF) with MMCM XC7K160T | 2.49/-0.20 | 2.77/-0.20 | 3.07/-0.20 | 2.38/-0.47 | ns
XC7K325T 2.55/-0.16 | 2.85/-0.16 | 3.14/-0.16 | 2.60/-0.47 | ns
XC7K355T 2.43/-0.16 | 2.73/-0.16 | 3.00/-0.16 | 2.47/-0.43 | ns
XC7K410T 2.55/-0.16 | 2.84/-0.16 | 3.14/-0.16 | 2.58/-0.47 | ns
XC7K420T 2.47/-0.09 | 2.73/-0.09 | 3.02/-0.09 | 2.40/-0.41 ns
XC7K480T 2.47/-0.09 | 2.73/-0.09 | 3.02/-0.09 | 2.40/-0.41 ns
Notes:

1. Setup and Hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the
Global Clock input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the Global
Clock input signal using the fastest process, lowest temperature, and highest voltage.

2. IFF = Input Flip-Flop or Latch

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 47: Clock-Capable Clock Input Setup and Hold With PLL

Speed Grade

Symbol Description Device 1.0v 0.9V Units
-3 -2/-2L -1 -2L
Input Setup and Hold Time Relative to Clock-Capable Clock Input Signal for SSTL15 Standard.(1)
TpspLLce/ No Delay clock-capable clock input and | XC7K70T 2.75/-0.32 | 3.04/-0.32 | 3.33/-0.32 | 2.42/-0.54 | ns
TPHPLLCC IFF@) with PLL

XC7K160T 2.85/-0.31 | 3.16/-0.31 | 3.46/-0.31 | 2.59/-0.56 | ns
XC7K325T 2.91/-0.27 | 3.24/-0.27 | 3.54/-0.27 | 2.80/-0.56 | ns
XC7K355T 2.79/-0.27 | 3.12/-0.27 | 3.40/-0.27 | 2.67/-0.52 | ns
XC7K410T 2.91/-0.27 | 3.24/-0.27 | 3.53/-0.27 | 2.78/-0.56 | ns
XC7K420T 2.83/-0.20 | 3.12/-0.20 | 3.41/-0.20 | 2.61/-0.50 | ns
XC7K480T 2.83/-0.20 | 3.12/-0.20 | 3.41/-0.20 | 2.61/-0.50 | ns

Notes:

1.

2.
3.

Setup and Hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the
Global Clock input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the Global
Clock input signal using the fastest process, lowest temperature, and highest voltage.

IFF = Input Flip-Flop or Latch
Use IBIS to determine any duty-cycle distortion incurred using various standards.

Table 48: Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Input Setup and Hold Time Relative to a Forwarded Clock Input Pin Using BUFIO for SSTL15 Standard.
Tpscs/TPHCS Setup/Hold of I/0O clock for HR 1/O banks —-0.36/1.36 | —0.36/1.50 | —0.36/1.70 | —0.44/1.87 | ns
Setup/Hold of 1/O clock for HP 1/O banks —0.34/1.39 | —0.34/1.53 | —-0.34/1.73 | —0.44/1.87 ns

Table 49: Sample Window

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
Tsamp Sampling Error at Receiver Pins(1) 0.51 0.56 0.61 0.56 ns
TsAMP_BUFIO Sampling Error at Receiver Pins using BUFIO() 0.30 0.35 0.40 0.35 ns
Notes:

1.

This parameter indicates the total sampling error of the Kintex-7 FPGAs DDR input registers, measured across voltage, temperature, and
process. The characterization methodology uses the MMCM to capture the DDR input registers’ edges of operation. These measurements
include:

- CLKO MMCM jitter

- MMCM accuracy (phase offset)

- MMCM phase shift resolution

These measurements do not include package or clock tree skew.

2. This parameter indicates the total sampling error of the Kintex-7 FPGAs DDR input registers, measured across voltage, temperature, and
process. The characterization methodology uses the BUFIO clock network and IDELAY to capture the DDR input registers’ edges of
operation. These measurements do not include package or clock tree skew.
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Additional Package Parameter Guidelines

The parameters in this section provide the necessary values for calculating timing budgets for Kintex-7 FPGA clock

transmitter and receiver data-valid windows.

Table 50: Package Skew

Symbol Description Device Package Value Units

TpkGSKEW Package Skew(!) XC7K70T FBG484 108 ps
FBG676 135 ps

XC7K160T FBG484 118 ps

FBG676 136 ps

FFG676 161 ps

XC7K325T FBG676 146 ps

FFG676 154 ps

FBG900 163 ps

FFG900 161 ps

XC7K355T FFG901 149 ps

XC7K410T FBG676 165 ps

FFG676 168 ps

FBG900 151 ps

FFG900 146 ps

XC7K420T FFG901 149 ps

FFG1156 145 ps

XC7K480T FFG901 149 ps

FFG1156 145 ps

Notes:

1. These values represent the worst-case skew between any two SelectlO resources in the package: shortest delay to longest delay from die

pad to ball.

2. Package delay information is available for these device/package combinations. This information can be used to deskew the package.

DS182 (v2.4) December 12, 2012

Product Specification

www.Xxilinx.com

45


http://www.xilinx.com

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

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 58: GTX Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
TJ Total Jitter() - - 0.28 ul
10.3125 - 10.3125 Gb/s
DJ10.3125 Deterministic Jitter(2)(4) - - 0.17 ul
TJQ 953 Total Jltter(z)(4) - - 0.28 ul
: — 9.953 Gb/s
DJg g53 Deterministic Jitter(2)() - - 0.17 ul
Tdgg Total Jitter(2() - - 0.28 ul
' TR 9.8 Gb/s
DJg g Deterministic Jitter(2)(4) - - 0.17 ul
Tdgo Total Jitter(2() - - 0.30 ul
' S 8.0 Gb/s
DJg o Deterministic Jitter(2)(4) - - 0.15 ul
TJ Total Jitter()) - - 0.28 ul
6.6 QPLL I 6.6 Gb/s
DJe6_qpLL Deterministic Jitter(2)(4) - - 0.17 ul
TJ Total Jitter(3)) - - 0.30 ul
66 CPLL - 6.6 Gb/s
DJe.6_CPLL Deterministic Jitter(3)(4) - - 0.15 ul
Tdso Total Jitter(3)4) - - 0.30 ul
' TR 5.0 Gb/s
DJs o Deterministic Jitter(3)(4) - - 0.15 ul
Tdgos Total Jitter(3)4) - - 0.30 ul
' TR 4.25 Gb/s
DJy o5 Deterministic Jitter(3)(4) - - 0.15 ul
T3 75 Total Jitter(3)4) - - 0.30 ul
: — 3.75 Gb/s
DJ3 75 Deterministic Jitter(3)(4) - - 0.15 ul
TJ Total Jitter(3)) - - 0.2 ul
32 S 3.20 Gb/s®)
DJ3 Deterministic Jitter(3)(4) - - 0.1 ul
TJ Total Jitter(3)) - - 0.32 ul
s2L - 3.20 Gb/s(®)
DJ3 oL Deterministic Jitter(3)(4) - - 0.16 ul
Tos Total Jitter(3)4) - - 0.20 ul
: . 2.5 Gb/s(?)
DJs 5 Deterministic Jitter(3)(4) - - 0.08 ul
TJ Total Jitter(3)) - - 0.15 ul
125 - 1.25 Gb/s(®)
DJq 25 Deterministic Jitter(3)(4) - - 0.06 ul
TJs00 Total Jitter(3)4) - - 0.1 ul
PP 500 Mb/s
DJsoo Deterministic Jitter(3)(4) - - 0.03 ul
Notes:
1. Using same REFCLK input with TX phase alignment enabled for up to 12 consecutive transmitters (three fully populated GTX Quads).
2. Using QPLL_FBDIV = 40, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
3. Using CPLL_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
4. Al jitter values are based on a bit-error ratio of 1e712,
5. CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
6. CPLL frequency at 1.6 GHz and TXOUT_DIV = 1.
7. CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
8. CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.
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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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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

