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Summary

The Xilinx® Kintex® UltraScale+™ FPGAs are available in -3, -2, -1 speed grades, with -3E devices having
the highest performance. The -2LE and -1LI devices can operate at a Vcy1 voltage at 0.85V or 0.72V and
provide lower maximum static power. When operated at Vciyt = 0.85V, using -2LE and -1LI devices, the
speed specification for the L devices is the same as the -2I or -1I speed grades. When operated at
Veent = 0.72V, the -2LE and -1LI performance and static and dynamic power is reduced.

DC and AC characteristics are specified in extended (E) and industrial (I) temperature ranges. Except the
operating temperature range or unless otherwise noted, all the DC and AC electrical parameters are the
same for a particular speed grade (that is, the timing characteristics of a -1 speed grade extended device
are the same as for a -1 speed grade industrial device). However, only selected speed grades and/or
devices are available in each temperature range.

All supply voltage and junction temperature specifications are representative of worst-case conditions.
The parameters included are common to popular designs and typical applications.

This data sheet, part of an overall set of documentation on the Kintex UltraScale+ FPGAs, is available on
the Xilinx website at www.xilinx.com/documentation.

DC Characteristics

Absolute Maximum Ratings

Table 1: Absolute Maximum Ratings(1)

Symbol ‘ Description Min Max Units
FPGA Logic
VeeInT Internal supply voltage. —-0.500 1.000 \
VeainT 102 Internal supply voltage for the 1/0 banks. -0.500 1.000 Y
Veeoaux Auxiliary supply voltage. -0.500 2.000 \
VceBRAM Supply voltage for the block RAM memories. -0.500 1.000 \
Voo Output drivers supply voltage for HD 1/0 banks. -0.500 3.400 Vv
Output drivers supply voltage for HP I/O banks. -0.500 2.000 \
Vecaux 10 Auxiliary supply voltage for the 1/0 banks. -0.500 2.000 v
VREF Input reference voltage. -0.500 2.000 \
V(46 I/0 input voltage for HD 1/0 banks.(5) -0.550 Veeo + 0.550 %
I/O input voltage for HP /O banks. —-0.550 Veco + 0.550 \

© Copyright 2015-2017 Xilinx, Inc. Xilinx, the Xilinx logo, Artix, ISE, Kintex, Spartan, Virtex, Vivado, Zynq, and other designated brands included herein are trademarks of
Xilinx in the United States and other countries.
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Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

Table 1: Absolute Maximum Ratings(1) (Cont’d)

Symbol Description Min Max Units
VBATT Key memory battery backup supply. -0.500 2.000 \
Inc Available output current at the pad. -20 20 mA
IrRMS Available RMS output current at the pad. -20 20 mA
GTH or GTY Transceiver
VmaTAvee Analog supply voltage for transceiver circuits. -0.500 1.000 \
VMGTAVTT Analog supply voltage for transceiver termination circuits. -0.500 1.300 \%

Auxiliary analog Quad PLL (QPLL) voltage supply for _
VmeTvecaux transceivers. 0.500 1.900 v
VMGTREFCLK Transceiver reference clock absolute input voltage. -0.500 1.300 \
Analog supply voltage for the resistor calibration circuit of _
VMGTAVTTRCAL | the transceiver column. 0.500 1.300 v
Vi Becelver (RXP/RXN) and transmitter (TXP/TXN) absolute ~0.500 1.200 Vv
input voltage.
| DC input current for receiver input pins DC coupled RX _ 10 mA
DCIN-FLOAT termination = floating.(8)
| DC input current for receiver input pins DC coupled RX _ 10 mA
DCIN-MGTAVTT termination = VMGTAVTT'
| DC input current for receiver input pins DC coupled RX _ 0 mA
DCIN-GND termination = GND.(9)
| DC input current for receiver input pins DC coupled RX _ 0 mA
DCIN-PROG termination = programmable.(10)
| DC output current for transmitter pins DC coupled RX _ 6 mA
DCOUT-FLOAT | termination = floating.
| DC output current for transmitter pins DC coupled RX _ 6 mA
DCOUT-MGTAVTT termination = VMGTAVTT'
System Monitor
Veeape System Monitor supply relative to GNDADC. 0.500 2.000 Vv
VRErP System Monitor reference input relative to GNDADC. 0.500 2.000 \
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Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

Table 1: Absolute Maximum Ratings(1) (Cont’d)

Symbol ‘ Description Min Max Units
Temperature
TsTa Storage temperature (ambient). -65 150 °C
TsoL Maximum soldering temperature.(12) - 260 °C
T; Maximum junction temperature.(12) - 125 °C
Notes:

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

NoO o~ WN

VceoinT 10 must be connected to Veogram-

Veoaux 1o Must be connected to Vegaux:

The lower absolute voltage specification always applies.
If Vgco is 3.3V, the maximum voltage is 3.4V.

For 1/0O operation, see the UltraScale Architecture SelectlO Resources User Guide (UG571).
When operating outside of the recommended operating conditions, refer to Table 4 and Table 5 for maximum overshoot

and undershoot specifications.
8. AC coupled operation is not supported for RX termination = floating.
9. For GTY transceivers, DC coupled operation is not supported for RX termination = GND.

10.

DC coupled operation is not supported for RX termination = programmable.

11. For more information on supported GTH or GTY transceiver terminations see the UltraScale Architecture GTH Transceiver
User Guide (UG576) or UltraScale Architecture GTY Transceiver User Guide (UG578).

12.

Specifications (UG575).

Recommended Operating Conditions

Table 2: Recommended Operating Conditions(1)(2)

For soldering guidelines and thermal considerations, see the UltraScale and UltraScale+ FPGAs Packaging and Pinout

Symbol ‘ Description ‘ Min ‘ Typ ‘ Max Units
FPGA Logic
Internal supply voltage. 0.825 0.850 0.876 \"
|t and A gevces (Ve - 0720 oo o070 | ome | v
For -3E devices: internal supply voltage. 0.873 0.900 0.927 \"
Internal supply voltage for the 1/0 banks. 0.825 0.850 0.876 \"
Voot 0% | {nternal supply voltage for thal® banks. 0.825 0850 | 0876V
For -3E devices: internal supply voltage for the I/O banks. | 0.873 0.900 0.927 \
Vecsmau Block RAM supply voltage. 0.825 0.850 0.876 \"
For -3E devices: block RAM supply voltage. 0.873 0.900 0.927 Vv
Veeaux Auxiliary supply voltage. 1.746 1.800 1.854 \
Veeo®(®) Supply voltage for HD 1/0 banks. 1.140 - 3.400 \"
Supply voltage for HP I/0O banks. 0.950 - 1.900 \Y
Vecaux_10®) Auxiliary I/0O supply voltage. 1.746 | 1.800 1.854 \Y
Ving I/0 input voltage. -0.200 - Veco + 0.200 \%
NG Maximum current through any pirl irj a powered or . _ _ 10 mA
unpowered bank when forward biasing the clamp diode.
Vgarr® Battery voltage 1.000 - 1.890 v
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& XILINX. Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

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

Symbol ‘ Description ‘ Min ‘ Typ ‘ Max Units
GTH or GTY Transceiver
Vuetavec! 19 Analog supply voltage for the GTH or GTY transceiver. 0.873 | 0.900 0.927 v
Analog supply voltage for the GTH or GTY transmitter and
(10)
VimaTAVTT receiver termination circuits. 1.164 | 1.200 1.236 v
Vmetvecaux(19) | Auxiliary analog QPLL voltage supply for the transceivers. | 1.746 | 1.800 1.854 v
Analog supply voltage for the resistor calibration circuit of
10
Vmatavrrrcad ' the GTH or GTY transceiver column. 1.164 | 1.200 1.236 v
SYSMON
Veeabe SYSMON supply relative to GNDADC. 1.746 1.800 1.854 Vv
Vegep (S;I(ISDI\,:ODNC externally supplied reference voltage relative to 1.200 1.250 1.300 v
Temperature
Junction temperature operating range for extended (E) 0 100 oG
i (11) -
temperature devices.
T.(12) Junction tempera}ture operating range for industrial (1) —40 _ 100 oG
temperature devices.
Junction tgmp((a1r%ture operating range for eFUSE —40 _ 195 oG
programming.

Notes:

1. All voltages are relative to GND.

2. For the design of the power distribution system consult UltraScale Architecture PCB Design Guide (UG583).

3. VCCINT 10 must be connected to VCCBRAM'

4. For VCEO 0, the minimum recommended operating voltage for power on and during configuration is 1.425V. After

configuration, data is retained even if Voo drops to OV.

In;/lucée/s Veeo of 1.0V (HP I/0 only), 1.2V, 1.35V, 1.5V, 1.8V, 2.5V (HD I/O only) at £5%, and 3.3V (HD 1/0O only) at

+ -5%.

VCCAUX 10 must be connected to VCCAUX'

The lower absolute voltage specification always applies.

A total of 200 mA per bank should not be exceeded.

If battery is not used, connect Vgatt to either GND or Vecaux-

0. Each voltage listed requires filtering as described in UltraScale Architecture GTH Transceiver User Guide (UG576) or
UltraScale Architecture GTY Transceiver User Guide (UG578).

11. Devices labeled with the speed/temperature grade of -2LE normally operate under Extended (E) temperature grade
specifications with a maximum junction temperature of 100°C. However, Etemperature grade devices can operate for a for
a limited time at a junction temperature of 110°C. Timing parameters adhere to the same speed file at 110°C as they do
at 100°C, regardless of operating voltage (nominal voltage of 0.85V or a low-voltage of 0.72V). Operation at Tj = 110°C
is limited to 1% of the device lifetime and can occur sequentially or at regular intervals as long as the total time does not
exceed 1% of the device lifetime.

12. Xilinx recommends measuring the Tj of a device using the system monitor as described in the UltraScale Architecture
System Monitor User Guide (UG580). The SYSMON temperature measurement errors (that are described in Table 76) must
be accounted for in your design. For example, by using an external reference of 1.25V, when SYSMON reports 97°C, there
is a measurement error +3°C. A reading of 97°C is considered the maximum adjusted Tj (100°C — 3°C = 97°C).

13. Do not program eFUSE during device configuration (e.g., during configuration, during configuration readback, or when
readback CRC is active).

(&)
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& XILINX. Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

DC Characteristics Over Recommended Operating Conditions

Table 3: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Typ(1) Max | Units
VoRINT gz?ttaa ;q(eigehrltfg IXgSI_NT voltage (below which configuration 0.68 _ _ Vv
VoRAUX C?;tt: r:ﬁtgehr;tibo; I:)/gtc)éux voltage (below which configuration 15 _ _ Vv
| ReF VRer leakage current per pin. - - 15 HA
I Input or output leakage current per pin (sample-tested).(2) - - 15 HA
il Die input capacitance at the pad (HP 1/0). - - 3.1 pF

Die input capacitance at the pad (HD 1/0). - - 4.75 pF
Pad pull-up (when selected) at V|y = 0V, Voo = 3.3V. 75 - 190 pA
Pad pull-up (when selected) at V|y = 0V, Vgco = 2.5V. 50 - 169 HA
I rPU Pad pull-up (when selected) at V| = 0V, Voo = 1.8V. 60 - 120 A
Pad pull-up (when selected) at V|y = 0V, Voo = 1.5V. 30 - 120 pA
Pad pull-up (when selected) at Viy = 0V, Voo = 1.2V. 10 - 100 HA
e Pad pull-down (when selected) at V| = 3.3V. 60 - 200 HA
Pad pull-down (when selected) at V| = 1.8V. 29 - 120 pA
| CCADGON Analog supply current for the SYSMON circuits in the _ _ 8 mA
power-up state.
| CCADCORF Qg\ilggjg\sglitgtjgent for the SYSMON circuits in the _ _ 15 mA
Tt Battery supply current at Vgart = 1.89V. - - 650 nA
Battery supply current at Vgarr = 1.20V. - - 150 nA
Iprg(®) Vccaux additional supply current during eFUSE programming. - - 115 mA

Calibrated programmable on-die termination (DCI) in HP 1/0 banks(?) (measured per JEDEC specification).

Thevenin equivalent resistance of programmable input

termination to Vogo/2 where ODT = RTT_40. ~10%(®) 40 | +10%)) 0
Thevenin scivalen fosstance of rogramnbIe U | o ® | 45| +10%® | 0
TheLen el esstarcs oL progranmable MU o0 60 | +10%(®) | o
” grg_?_rijr{_]_?lai%.input termination to Vgco where —10%(8) 40 +10%(8) o
(I;rg_lgrijr_P_?_t)‘I‘%.input termination to Voo Where —10%(8) 48 +10%(8) o
(F;r[?_lgrijr_]rw_?_bé%.input termination to Voo where —10%(8) 60 +10%(8) o
grg_lgirijr_P_?_b:ez(i)r?put termination to Voo Where —10%(8) 120 +10%(8) o
Programmable input termination to Vggo Where —10%(8) 240 +10%(8) o

ODT = RTT_240.
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& XILINX. Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

Table 3: DC Characteristics Over Recommended Operating Conditions (Cont’d)

Symbol ‘ Description ‘ Min ‘Typ(”‘ Max |Units

Uncalibrated programmable on-die termination in HP I/O banks (measured per JEDEC specification).

Thevenin equivalent resistance of programmable input

termination to Vaeo/2 where ODT = RTT_40. —50% 40| +50% | @
Thevenin equivalent resistance of programmable input _Eno o

termination to Veo/2 where ODT = RTT_48. 50% 48 | +30% @
Thevenin equivalent resistance of programmable input _Eno o

termination to Vggo/2 where ODT = RTT_60. 50% 60 +50% Q
grtc))_lqr_amRr_F_?béll% input termination to Vggo where _50% 40 +50% o

R(9) - -

grg_lgrijr?_?b‘I‘% input termination to Vgco where _50% 48 +50% o
grg_?_rijr_F_?bé% input termination to Voo where _50% 60 +50% Q
(I;rg_lgrijr_P_?b‘:ez(l)nput termination to Voo Where _50% 120 +50% o
Programmable input termination to Vggo Where _50% 240 +50% Q

ODT = RTT_240.

Uncalibrated programmable on-die termination in HD I/O banks (measured per JEDEC specification).

Thevenin equivalent resistance of programmable input
(9) _50° o
R termination to Veeo/2 where ODT = RTT 48. 50% 48 | +50% | @
Voco X | Veco X | Veco X
o,

50% Veco 0.49 0.50 0.51 v

Internal Vygg v v v
9 Ccco X Cco X CCO X

70% Voco 0.69 0.70 0.71 v
lefe.rentllal Programmable differential termination (TERM_100) _359 100 +35% o
termination for HP 1/0O banks.
n Temperature diode ideality factor. - 1.026 - -
r Temperature diode series resistance. - 2 - Q
Notes:
1. Typical values are specified at nominal voltage, 25°C.
2. For HPI/O banks with a Vggp of 1.8V and separated Voo and Vecaux 10 power supplies, the I maximum current is 70 pA.
3. This measurement represents the die capacitance at the pad, not including the package.
4. Maximum value specified for worst case process at 25°C.
5. IgatT is measured when the battery-backed RAM (BBRAM) is enabled.
6. Do not program eFUSE during device configuration (e.g., during configuration, during configuration readback, or when

readback CRC is active).
If VRP resides at a different bank (DCI cascade), the range increases to +15%.
VRP resistor tolerance is (240Q £1%)

9. On-die input termination resistance, for more information see the UltraScale Architecture Select|O Resources User Guide
(UG571).

©
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& XILINX. Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

V,n Maximum Allowed AC Voltage Overshoot and Undershoot

Table 4: V,y Maximum Allowed AC Voltage Overshoot and Undershoot for HD I/ O Banks(1)

AC Voltage Overshoot| % of Ul at —-40°Cto 100°C|AC Voltage Undershoot|% of Ul at -40°Cto 100°C
Veco + 0.30 100% -0.30 100%
Voco + 0.35 100% -0.35 90%
Voo + 0.40 100% -0.40 78%
Veco + 0.45 100% -0.45 40%
Voco + 0.50 100% -0.50 24%
Voo + 0.55 100% -0.55 18.0%
Veco + 0.60 100% -0.60 13.0%
Voco + 0.65 100% -0.65 10.8%
Voo + 0.70 92% -0.70 9.0%
Veeo + 0.75 92% -0.75 7.0%
Voco + 0.80 92% -0.80 6.0%
Voo + 0.85 92% -0.85 5.0%
Veco + 0.90 92% -0.90 4.0%
Voco + 0.95 92% -0.95 2.5%

Notes:
1. Atotal of 200 mA per bank should not be exceeded.

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

AC Voltage Overshoot|% of Ul at —-40°Cto 100°C|AC Voltage Undershoot|% of Ul at —-40°Cto 100°C

Voo + 0.30 100% -0.30 100%
Voo + 0.35 100% -0.35 90%
Voo + 0.40 92% -0.40 92%
Voo + 0.45 50% —0.45 50%
Voo + 0.50 20% -0.50 20%
Voo + 0.55 10% -0.55 10%
Voo + 0.60 6% —0.60 6%

Voo + 0.65 2% -0.65 2%

Voo + 0.70 2% -0.70 2%

Notes:

1. A total of 200 mA per bank should not be exceeded.
2. For Ul smaller than 20 ps.
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& XILINX. Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

Quiescent Supply Current

Table 6: Typical Quiescent Supply Current(1)(2)(3)

Speed Grade and
Vceint Operating Voltages
Symbol Description Device 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1

XCKU3P 1242 1181 1181 1037 1037 mA

XCKU5P 1242 1181 1181 1037 1037 mA

) XCKU9P 1592 1523 1523 1356 1356 mA

'cointa | Quiescent VeginT supply current. XCKUT1P | 1780 | 1693 | 1693 | 1486 | 1486 | mA
XCKU13P 1950 1864 1864 1658 1658 mA

XCKU15P 2677 2559 2559 2275 2275 mA

XCKU3P 61 59 59 59 59 mA

XCKU5P 61 59 59 59 59 mA

] XCKU9P 61 59 59 59 59 mA

'coiNT_tog | Quiescent Veain_to SUPPIY eurrent. o o s o0 115 115 115 115 | mA
XCKU13P 61 59 59 59 59 mA

XCKU15P 164 158 158 158 158 mA

lccoq Quiescent Vo supply current. All devices 1 1 1 1 1 mA
XCKU3P 153 153 153 153 153 mA

XCKU5P 153 153 153 153 153 mA

) XCKU9P 227 227 227 227 227 mA

locauxa | Quiescent Vegaux supply current. XCKU11P | 255 | 255 | 255 | 255 | 255 | mA
XCKU13P 266 266 266 266 266 mA

XCKU15P 396 396 396 396 396 mA

XCKU3P 32 32 32 32 32 mA

XCKU5P 32 32 32 32 32 mA

) XCKU9P 33 33 33 33 33 mA

Iccaux_10q | Quiescent Vooaux 1o Supply current. XCKUT1P 56 56 56 56 56 A
XCKU13P 33 33 33 33 33 mA

XCKU15P 74 74 74 74 74 mA

XCKU3P 18 17 17 17 17 mA

XCKU5P 18 17 17 17 17 mA

) XCKU9P 25 24 24 24 24 mA

lcceramq | Quiescent Vocogram supply current. XCKUT1P 23 2o 2o 2o 5 A
XCKU13P 29 28 28 28 28 mA

XCKU15P 37 35 35 35 35 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 Xilinx Power Estimator (XPE) spreadsheet tool (download at www.xilinx.com/power) to estimate static power
consumption for conditions other than those specified.
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& XILINX. Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Veeint: Veant 10/Vecsramr Yecaux/Vecaux 1o @and Veeo 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 Vccint @and VeanT 10/Veceram have the
same recommended voltage levels, they can be powered by the same supply and ramped simultaneously.
Veant 10 must be connected to Vecgram: If Vecaux/Vecaux 1o and Veco have the same recommended
voltage levels, they can be powered by the same supply and ramped simultaneously. Vccaux @and Vecaux 10
must be connected together. Vccapc and Vggr can be powered at any time and have no power-up
sequencing requirements.

The recommended power-on sequence to achieve minimum current draw for the GTH or GTY transceivers
is VCCINT' VMGTAVCC' VMGTAVTT OR VMGTAVCC' VCCINT' VMGTAVTT' There is no recommended sequencing for
Vmetvccaux- Both Vygravee and Vecint can 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.
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Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

Power Supply Requirements

Table 7 shows the minimum current, in addition to Iccq maximum, required by each Kintex UltraScale+
FPGA for proper power-on and configuration. If the current minimums shown in Table 7 are met, the
device powers on after all supplies have passed through their power-on reset threshold voltages. The
device must not be configured until after Vcint is applied. Once initialized and configured, use the Xilinx
Power Estimator (XPE) tools to estimate current drain on these supplies.

Table 7: Power-on Current by Device(1)

Device IccinTmIN IccinT_1omiN + | ccBRAMMIN I ccomin Iccauxmin + Tccaux_1omin | Units
XCKU3P lcointa + 770 | lccerama + lccinT_toq + 229 lccoa + 50 lccauxa + locaux_ioq + 386 | mA
XCKU5P lcointa + 770 | lccerama + lccinT_1oq + 305 lccoq + 50 lccauxa + locaux_loq + 515 | mA
XCKU9P | lgcintq + 1800 | Iccerama + locinT 10q + 600 lccoq + 50 lccauxa + locaux_ioq + 650 | mA
XCKUT1P | lcoint + 1961 | locerama + lccInNT 10 + 654 lccoq + 55 lccauxa + locaux_ioq + 709 | mA
XCKU13P | lgointq + 2242 | Iccerama + lociNT 10q + 748 lccoq + 63 lccauxa + locaux_1oq + 810 | mA
XCKU15P | lgcintq + 3433 | locerama + lcaint_toa + 1145 | Iccoa + 96 | Iccauxa + lccaux_ioq + 1240 | mA
Notes:

1. Use the Xilinx Power Estimator (XPE) spreadsheet tool (download at www.xilinx.com/power) to estimate power-on current
for all supplies.

Table 8 shows the power supply ramp time.

Table 8: Power Supply Ramp Time

Symbol Description Min Max |Units
TvcoINT Ramp time from GND to 95% of VggnT- 0.2 40 ms
TvceInT 10 Ramp time from GND to 95% of VgginT 10 0.2 40 ms
Tvcco Ramp time from GND to 95% of V¢co. 0.2 40 ms
Tvccaux Ramp time from GND to 95% of Vggaux- 0.2 40 ms
TvceBrAM Ramp time from GND to 95% of Vgegram- 0.2 40 ms
TmaTAVCE Ramp time from GND to 95% of VpygTavee: 0.2 40 ms
TueTAVTT Ramp time from GND to 95% of VygravTT- 0.2 40 ms
TueTvecAUX Ramp time from GND to 95% of VygTvccaux- 0.2 40 ms
DS922 (v1.2) April 11, 2017 www.xilinx.com I Send Feedback I
Preliminary Product Specification 10




& XILINX

Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

DC Input and Output Levels

Values for Vj and Viy are recommended input voltages. Values for I, and Ioy are guaranteed over the
recommended operating conditions at the Vg and Vgy 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 Vo with the respective Vo and Vgy voltage levels shown. Other standards are sample

tested.

Table 9: SelectlO DC Input and Output Levels For HD I/ O Banks(1)(2)(3)

1/0 ViL Vin VoL VoH loo | loH

Standard |y Min| V, Max V, Min V, Max V, Max V, Min mA mA
HSTL_|I —0.300 |VRgr— 0.100 |VRgg + 0.100 | Voo + 0.300 0.400 Veeo — 0.400 8.0 -8.0
HSTL 1_18 —0.300 |VRgr— 0.100 |VRgr + 0.100 | Voo + 0.300 0.400 Veeo — 0.400 8.0 -8.0
HSUL_12 —0.300 |Vggr— 0.130 | Vggr + 0.130 | Vo + 0.300 20% V¢cco 80% V¢eo 0.1 -0.1
LVCMOS12 -0.300 | 35% V¢co 65% Voco | Veco + 0.300 0.400 Veco — 0.400 | Note 4 | Note 4
LVCMOS15 -0.300 | 35% V¢co 65% Voco | Veco + 0.300 0.450 Vecco — 0.450 | Note 5 | Note 5
LVCMOS18 -0.300 35% VCCO 65% VCCO VCCO + 0.300 0.450 VCCO - 0.450 Note 5 | Note 5
LVCMOS25 —-0.300 0.700 1.700 Veeo + 0.300 0.400 Veco — 0.400 | Note 5 | Note 5
LVCMOS33 —-0.300 0.800 2.000 3.400 0.400 Veco — 0.400 | Note 5 | Note 5
LVTTL -0.300 0.800 2.000 3.400 0.400 2.400 Note 5 | Note 5
SSTL12 -0.300 VREF_ 0.100 VREF+ 0.100 Vcco+ 0.300 Vooo/z - 0.150 Vcoo/z + 0.150 14.25 —-14.25
SSTL135 —0.300 |VRgr— 0.090 | VRgr + 0.090 | Voo + 0.300 | Voeo/2 — 0.150 |Veeo/2 + 0.150| 8.9 -8.9
SSTL1 35_” -0.300 VREF_ 0.090 VREF+ 0.090 VCCO + 0.300 Vcco/z - 0.150 Vcco/z + 0.150 13.0 -13.0
SSTL15 —0.300 |VRgp—0.100 | VRgr + 0.100 | Voo + 0.300 | Veeo/2 — 0.175 |Veeo/2 + 0.175] 8.9 -8.9
SSTL15_11 —0.300 |VRgr— 0.100 | VRgr + 0.100 | Voo + 0.300 | Vgep/2 = 0.175 |Voeo/2 + 0.175 | 13.0 -13.0
SSTL1 8_| -0.300 VREF - 0.125 VREF + 0.125 VCCO + 0.300 Vcco/z —0.470 Vcco/z + 0.470 8.0 -8.0
SSTL18_1IlI —0.300 |VRgp—0.125|VRegr + 0.125 | Voo + 0.300 | Voeo/2 — 0.600 (Veeo/2 + 0.600 | 13.4 -13.4
MIPI_DPHY_

DCI_LP(6) -0.300 0.550 0.880 Veeo + 0.300 0.050 1.100 0.01 —0.01
Notes:
1. Tested according to relevant specifications.
2. Standards specified using the default I/O standard configuration. For details, see the UltraScale Architecture

Select! O Resources User Guide (UG571).

3. POD10 and POD12 DC input and output levels are shown in Table 11, Table 15, Table 16, and Table 17.
4. Supported drive strengths of 4, 8, or 12 mA in HD 1/0 banks.
5. Supported drive strengths of 4, 8, 12, or 16 mA in HD 1/0O banks.
6. Low-power option for MIPI_DPHY_DCI.
DS922 (v1.2) April 11, 2017 www.xilinx.com I Send Feedback I
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Table 10: SelectlO DC I nput and Output Levels for HP I/ O Banks(1)(2)(3)

1/0 ViL Vi VoL Vou lo. | lon
Standard |y Min| V, Max V, Min V, Max V, Max V, Min mA | mA
HSTL_|I —-0.300 |VRgr—0.100 | VRgr + 0.100 | Voo + 0.300 0.400 Veoo — 0.400 5.8 -5.8
HSTL_|_12 -0.300 VREF_ 0.080 VREF + 0.080 VCCO + 0.300 25% VCCO 75% VCCO 4.1 -4 .1
HSTL_ |1_18 —-0.300 |VRgp—0.100 | VRgg + 0.100 | Voo + 0.300 0.400 Veeo — 0.400 6.2 -6.2
HSUL_12 —-0.300 |VRgr— 0.130 | VRgr + 0.130 | Voo + 0.300 20% V¢eo 80% V¢eo 0.1 -0.1
LVCMOS12 -0.300 35% VCCO 65% VCCO VCCO + 0.300 0.400 VCCO - 0.400 Note 4 | Note 4
LVCMOS15 -0.300 35% VCCO 65% VCCO VCCO + 0.300 0.450 VCCO - 0.450 Note 5 | Note 5
LVCMOS18 -0.300 | 35% V¢co 65% Voco | Veco + 0.300 0.450 Vcco — 0.450 | Note 5 | Note 5
LVDCI_15 —-0.300 | 35% V¢eo 65% Veeco | Voco + 0.300 0.450 Veeco — 0.450 7.0 -7.0
LVvDCI_18 -0.300 | 35% V¢co 65% Veeco | Veco + 0.300 0.450 Veeo — 0.450 7.0 -7.0
SSTL12 —0.300 |VRgr—0.100 | VRgr + 0.100 | Voo + 0.300 | Voeo/2 — 0.150 |Veeo/2 + 0.150| 8.0 -8.0
SSTL135 -0.300 VREF - 0.090 VREF + 0.090 VCCO + 0.300 VCCO/2 - 0.150 VCCO/2 + 0.150 9.0 -9.0
SSTL15 —0.300 |VRgp—0.100 | VRgg + 0.100 | Voo + 0.300 | Veeo/2 — 0.175 |Veeo/2 + 0.175) 10.0 | =10.0
SSTL18_1 —0.300 |VRgp—0.125 | VRegr + 0.125 | Voo + 0.300 | Voeo/2 — 0.470 |Veeo/2 + 0.470 7.0 -7.0

MIPI_DPHY_

DCI_LP(6) -0.300 0.550 0.880 Veeo + 0.300 0.050 1.100 0.01 | -0.01

Notes:

1. Tested according to relevant specifications.

2. Standards specified using the default |/0O standard configuration. For details, see the UltraScale Architecture
Select! O Resources User Guide (UG571).

3. POD10 and POD12 DC input and output levels are shown in Table 11, Table 15, Table 16, and Table 17.

4. Supported drive strengths of 2, 4, 6, or 8 mA in HP I/O banks.

5. Supported drive strengths of 2, 4, 6, 8, or 12 mA in HP I/0O banks.

6. Low-power option for MIPI_DPHY_DCI.

Table 11: DClInput Levels for Single-ended POD10 and POD12 I/ O Standards(1)(2)
1/0 ViL Vi

Standard V, Min V, Max V, Min V, Max

POD10 -0.300 Vger — 0.068 Vger + 0.068 Veeo + 0.300

POD12 -0.300 Vger — 0.068 Vger + 0.068 Veeo + 0.300

Notes:

1. Tested according to relevant specifications.

2. Standards specified using the default 1/O standard configuration. For details, see the UltraScale Architecture
Select! O Resources User Guide (UG571).
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Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

Table 12: Differential SelectlO DC I nput and Output Levels

1/0 Viem (V)(D Vip(V)(2) Vitns® [Vignst® Vocm(V) (4 Vop(V)(5)

Standard | Mjn | Typ | Max | Min | Typ | Max Min Max Min | Typ | Max | Min | Typ | Max
SUB_LVDS(® 0.500/0.900| 1.300 0.070] — | - Z —  10.700/0.900]1.100]0.1000.1500.200
LVPECL 0.300/1.200| 1.425 |0.100/0.350/0.600|  — - R
SLVS_400_18 |0.070/0.200| 0.330 |0.140| — |0.450| - - N I N E A
SLVS_400_25 |0.070/0.200| 0.330 |0.140| — |0.450| - - N R B N
MET'ﬂDSTQY— 0.070| — |0.330/0.070] — | — | -0.040 | 0.460 0.150|0.2000.250/0.1400.200 0.270
Notes:

—_

©O© 00N O WN

Vicwm is the input common mode voltage.
V|p is the input differential voltage (Q - Q).
Vinns and V) ys are the single-ended input high and low voltages, respectively.
Vocm is the output common mode voltage.

Vop is the output differential voltage (Q — Q).
LVDS_25 is specified in Table 18.
LVDS is specified in Table 19.

Only the SUB_LVDS receiver is supported in HD I/0O banks.
High-speed option for MIPI_DPHY_DCI. The V,p maximum is aligned with the standard’s specification. A higher V|p is

acceptable as long as the V| specification is also met.

Table 13: Complementary Differential SelectlO DC I nput and Output Levels for HD I/ O Banks

\') v) (1) \" v)(2) \') v)(3) Von (V) (4) | I
|/ O Standard . rcm (V) I-D( ) oL (V) o oL OH
Min | Typ | Max | Min | Max Max Min mA mA

DIFF_HSTL_I 0.300 | 0.750 | 1.125 | 0.100 - 0.400 Veeo — 0.400 8.0 -8.0
DIFF_HSTL_1_18 |0.300 |0.900 | 1.425 | 0.100 - 0.400 Veeo — 0.400 8.0 -8.0
DIFF_HSUL_12 0.300 | 0.600 | 0.850 | 0.100 - 20% V¢co 80% V¢co 0.1 -0.1
DIFF_SSTL12 0.300 | 0.600 | 0.850 | 0.100 - (Veco/2) — 0.150 | (Veeo/2) + 0.150 |  14.25 -14.25
DIFF_SSTL135 0.300 | 0.675 | 1.000 | 0.100 - (Veco/2) — 0.150 | (Veeo/2) + 0.150 8.9 -8.9
DIFF_SSTL135_11 |0.300 |0.675 |1.000 | 0.100 - (Veco/2) — 0.150 | (Veeo/2) + 0.150 13.0 -13.0
DIFF_SSTL15 0.300 | 0.750 | 1.125 | 0.100 - (Veco/2) = 0.175 | (Veeo/2) + 0.175 8.9 -8.9
DIFF_SSTL15_11 0.300 | 0.750 | 1.125 | 0.100 - (Veco/2) = 0.175 | (Veeo/2) + 0.175 13.0 -13.0
DIFF_SSTL18_1 0.300 | 0.900 | 1.425 | 0.100 - (Veco/2) — 0.470 | (Veeo/2) + 0.470 8.0 -8.0
DIFF_SSTL18_lII 0.300 | 0.900 | 1.425 | 0.100 - (Veco/2) — 0.600 | (Veeo/2) + 0.600 13.4 -13.4
Notes:
1. V|cm is the input common mode voltage.
2. V|pisthe input differential voltage.
3. Vg_is the single-ended low-output voltage.
4. Vopy is the single-ended high-output voltage.
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Table 14: Complementary Differential SelectlO DC Input and Output Levels for HP I/ O Banks(1)

Viem (V)(2) Vip (V)3 | Vo (V) Vou (V)(3) 1oL | Ion

I/ O Standard : 'om 'D ° OH % oL]’o

Min Typ Max Min | Max Max Min mA | mA
DIFF_HSTL_| 0.680 Voco/2 | (Veoo/2) + 0.150 [0.100 | - 0.400 Veoo — 0.400 | 5.8 | -5.8
DlFF_HSTL_|_12 0.400 x VCCO Vcco/2 0.600 x VCCO 0.100 - 0.250 x VCCO 0.750 x VCCO 4.1 -4 .1
DIFF_HSTL |_18 | (Vgco/2) — 0.175 |Veco/2 | (Veco/2) + 0.175 [0.100 | - 0.400 Voco — 0.400 | 6.2 | —6.2
DIFF_HSUL_12 | (Vgeo/2) — 0.120 |Vego/2| (Vogo/2) + 0.120{0.100 | - 20% Veoo 80% Veoo 0.1 | -0.1
DIFF_SSTL12 (Veco/2) = 0.150 |Veeo/2 | (Vogo/2) + 0.150 [0.100 | — | (Vggo/2) — 0.150 | (Vgeo/2) + 0.150 | 8.0 | —8.0
DIFF_SSTL135 (Voeo/2) — 0.150 |Veoo/2 | (Vogo/2) + 0.150 10.100 | — | (Voeo/2) — 0.150 | (Vogo/2) + 0.150 | 9.0 | —9.0
DIFF_SSTL15 (Voco/2) = 0.175 |Veeo/2 | (Vogo/2) + 0.175[0.100 | — | (Veeo/2) — 0.175 | (Vgeo/2) + 0.175 [10.0 [=10.0
DIFF_SSTL18_1 | (Vgeo/2) — 0.175 |Vgeo/2 | (Vego/2) + 0.175 [0.100 | = | (Vgeo/2) — 0.470 | (Vgeo/2) + 0.470 | 7.0 | =7.0
Notes:
1. DIFF_POD10 and DIFF_POD12 HP I/O bank specifications are shown in Table 15, Table 16, and Table 17.
2. Vicm is the input common mode voltage.
3. V|pisthe input differential voltage.
4. Vg is the single-ended low-output voltage.
5. Vpp is the single-ended high-output voltage.
Table 15: DC lInput Levels for Differential POD10 and POD12 I/ O Standards(1)(2)

Viem (V) Vip (V)
I/ O Standard - ‘M .
Min Typ Max Min Max

DIFF_POD10 0.63 0.70 0.77 0.14 -
DIFF_POD12 0.76 0.84 0.92 0.16 -
Notes:

1. Tested according to relevant specifications.
2. Standards specified using the default |/O standard configuration. For details, see the UltraScale Architecture

Select!O Resources User Guide (UG571).

Table 16: DC Output Levels for Single-ended and Differential POD10 and POD12 Standards(1)(2)

Symbol Description Vour Min Typ Max | Units
RoL Pull-down resistance. |Voum pc (as described in Table 17) 36 40 44 Q
Ron Pull-up resistance. Vowm_pc (as described in Table 17) 36 40 44 Q
Notes:

1. Tested according to relevant specifications.

2. Standards specified using the default 1/O standard configuration. For details, see the UltraScale Architecture
Select! O Resources User Guide (UG571).

Table 17: Table 16 Definitions for DC Output Levels for POD Standards

Symbol Description All Speed Grades Units
VoM bc DC output Mid measurement level (for IV curve linearity). 0.8 x Veco \
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LVDS DC Specifications (LVDS_25)

The LVDS_25 standard is available in the HD I/O banks. See the UltraScale Architecture Select/O Resources
User Guide (UG571) for more information.

Table 18: LVDS_25 DC Specifications

Symbol DC Parameter ‘ Conditions Min | Typ | Max | Units
Veeol Supply voltage. 2.375|2.500 | 2.625 v
Differential input voltage:
V\DIFF (Q-Q), Q= High 100 350 | 600(2) mV
(Q-Q), Q= High
Viem Input common-mode voltage. 0.300 | 1.200 | 1.425 \'
Notes:

1. LVDS_25 in HD I/O banks supports inputs only. LVDS_25 inputs without internal termination have no Vgco requirements.
Any Vco can be chosen as long as the input voltage levels do not violate the Recommended Operating Condition (Table 2)
specification for the V| I/0 pin voltage.

2. Maximum V,p e value is specified for the maximum V, gy specification. With a lower Vg, a higher Vp g is tolerated only
when the recommended operating conditions and overshoot/undershoot V| specifications are maintained.

LVDS DC Specifications (LVDS)

The LVDS standard is available in the HP I/O banks. See the UltraScale Architecture Select/O Resources User
Guide (UG571) for more information.

Table 19: LVDS DC Specifications

Symbol DC Parameter ‘ Conditions Min | Typ | Max | Units

Veeo'!) Supply voltage. 1.710[1.800 | 1.890 | V
Differential output voltage: .

Vopiret? (Q-Q), Q= High Rt = 100Q across Q and Q signals | 247 | 350 | 454 mV
(Q-Q), Q= High

Vocom'? Output common-mode voltage. Rr = 100 Q across Q and Q signals | 1.000 | 1.250 | 1.425 \Y
Differential input voltage:

Vipiee®  (Q-Q), Q = High 100 | 350 | 60003 | mvV
(Q-Q), Q= High

Viem pc'®) | Input common-mode voltage (DC coupling). 0.300 | 1.200 | 1.425 v

Viem act® | Input common-mode voltage (AC coupling). 0.600 | - 1.100 v

Notes:

1. In HP1/O banks, when LVDS is used with input-only functionality, it can be placed in a bank where the Vg levels are
different from the specified level only if internal differential termination is not used. In this scenario, Vcgo must be chosen
to ensure the input pin voltage levels do not violate the Recommended Operating Condition (Table 2) specification for the
Vin I/0 pin voltage.

2. Vocm and Vopygr values are for LVDS_PRE_EMPHASIS = FALSE.

3. Maximum V,p gr value is specified for the maximum V,gy specification. With a lower V,cy, @ higher Vpgg is tolerated only
when the recommended operating conditions and overshoot/undershoot V| specifications are maintained.

4. Input common mode voltage for DC coupled configurations. EQUALIZATION = EQ_NONE (Default).

5. External input common mode voltage specification for AC coupled configurations. EQUALIZATION = EQ_LEVELO,
EQ_LEVEL1, EQ_LEVEL2, EQ_LEVEL3, EQ_LEVEL4.
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AC Switching Characteristics

All values represented in this data sheet are based on the speed specifications in the Vivado® Design
Suite as outlined in Table 20.

Table 20: Speed Specification Version By Device

2017 .1 Device
1.08 XCKU11P
1.10 XCKU3P, XCKU5P, XCKU9P, XCKU13P, and XCKU15P

Switching characteristics are specified on a per-speed-grade basis and can be designated as Advance,
Preliminary, or Production. Each designation is defined as follows:

Advance Product Specification

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

Preliminary Product Specification

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

Product Specification

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

Testing of AC Switching Characteristics

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

For more specific, more precise, and worst-case guaranteed data, use the values reported by the static
timing analyzer and back-annotate to the simulation net list. Unless otherwise noted, values apply to all
Kintex UltraScale+ FPGAs.
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Speed Grade Designations

Since individual family members are produced at different times, the migration from one category to

Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

another depends completely on the status of the fabrication process for each device. Table 21 correlates

the current status of the Kintex UltraScale+ FPGAs on a per speed grade basis.

Table 21: Speed Grade Designations by Device
Devi Speed Grade, Temperature Ranges, and Vg nT Operating Voltages
evice
Advance Preliminary Production
-2E (V = 0.85V
-3E (Vgoint = 0.90V) ol ((VCCINT_ 0 85V))
XCKU3P | -2LE (VgginT = 0.85V), -2LE (VegnT = 0.72V) (1) 1E(VCC'NT‘ o 35V)
AL (V = 0.85V), -1LI (V = 0.72v)(1) ) CoINT =
(Veeint ) (Vecint ) A1 (Voginr = 0.85V)
-2E (V = 0.85V
-3E (VgginT = 0.90V) o ((VCCINT_ : 85V))
XCKU5P | -2LE (VgginT = 0.85V), -2LE (VegnT = 0.72V) (1) 1E(VCC'NT‘ o 85v)
-1LI (Vegint = 0.85V), -1LI (Vggnt = 0.72V) (1) T COINT T
(Veeint ) (Vecint ) A1 (Voo = 0.85V)
-2E (V = 0.85V
-3E (VooinT = 0.90V) N ((VCC'NT_ 0 85V))
XCKU9P | -2LE (Vggnt = 0.85V), -2LE (VognT = 0.72V) (1) e (VCC'NT‘ o 35V)
-1LI (VgginT = 0.85V), -1LI (Vg = 0.72V) (10 |7 = A CCINT = =
(Veeint ) (Veeint ) A1 Voot = 0.85V)
-3E (Vggint = 0.90V)
-2E (Vggint = 0.85V), -21 (VognT = 0.85V)
-2LE (V - 0.85V
XCKU11P (Vocint = 0.85V)
-1E (Vggint = 0.85V), -11 (Voo = 0.85V)
1Ll (VooinT = 0.85V)
-2LE (Vogint = 0.72V) (D), -1LI (Vognt = 0.72V) (1)
-3E (Vggint = 0.90V)
-2E (Voo = 0.85V), -21 (VognT = 0.85V)
-2LE (V - 0.85V
XCKU13P (Vocinr = 0.85V)
-1E (Vggint = 0.85V), -11 (Voo = 0.85V)
1Ll (VooinT = 0.85V)
-2LE (VoginT = 0.72V) (D), -1LI (Vognt = 0.72V) (1)
-3E (Vggint = 0.90V)
-2E (Vogint = 0.85V), -21 (VegnT = 0.85V)
wcku1sp | ~2LE (VocinT = 0.85V)
-1E (VeginT = 0.85V), =11 (Vogint = 0.85V)
-1LI (VeoinT = 0.85V)
-2LE (Vooint = 0.72V) (D), -1LI (Vognt = 0.72V) (1)
Notes:

1. The lowest power -1L and -2L devices, where Vg nt = 0.72V, are listed in the Vivado Design Suite as -1LV and -2LV

respectively.
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Production Silicon and 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 22 lists the production released Kintex UltraScale+ FPGAs, speed grade, and the minimum
corresponding supported speed specification version and Vivado software revisions. The Vivado software
and speed specifications listed are the minimum releases required for production. All subsequent releases
of software and speed specifications are valid.

Table 22: Kintex UltraScale+ FPGA Device Production Software and Speed Specification Release

Speed Grade and Vg nT Operating Voltages

Device 0.90V 0.85V 0.72V

-3 -2 -1 -2L -1L -2L -1L
XCKU3P Vivado tools 2017.1 v1.10
XCKU5P Vivado tools 2017.1 v1.10
XCKU9P
XCKU11P
XCKU13P
XCKU15P

Notes:
1. Blank entries indicate a device and/or speed grade in Advance or Preliminary status.
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FPGA Logic Performance Characteristics

This section provides the performance characteristics of some common functions and designs
implemented in Kintex UltraScale+ FPGAs. These values are subject to the same guidelines as the AC
Switching Characteristics, page 16.In each table, the I/O bank type is either high performance (HP) or high
density (HD).

Table 23: LVDS Component Mode Performance

Speed Grade and Vo nT Operating Voltages
170 | o.90v 0.85V 0.72V
Description Bank Units
Type -3 -2 -1 -2 -1
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
LVDS TX DDR (OSERDES 4:1, 8:1) HP 0 |1250| O |1250| O |1250| O |1250| O ([1250| Mb/s
LVDS TX SDR (OSERDES 2:1, 4:1) HP 0 625 0 625 0 625 0 625 0 625 | Mb/s
LVDS RX DDR (ISERDES 1:4, 1:8)(1) HP 0 1250 0 1250 O 1250 O 1250 0 1250 | Mb/s
LVDS RX DDR HD 0 250 0 250 0 250 0 250 0 250 | Mb/s
LVDS RX SDR (ISERDES 1:2, 1:4)(1) HP 0 625 0 625 0 625 0 625 0 625 | Mb/s
LVDS RX SDR HD 0 125 0 125 0 125 0 125 0 125 | Mb/s
Notes:

1. LVDS receivers are typically bounded with certain applications to achieve maximum performance. Package skews are not
included and should be removed through PCB routing.

Table 24: LVDS Native Mode Performance(1)(2)
Speed Grade and Vg nT Operating Voltages

1/0 0.90V 0.85V 0.72V
Description DATA_WIDTH | Bank Units
Type '3 '2 '1 '2 '1
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
LVDS TX DDR 4 375 |1600 | 375 | 1600 | 375 [1260 | 375 | 1400 | 375 |1260 | Mb/s
HP
(TX_BITSLICE) 8 375 | 1600 | 375 |1600| 375 |1260 | 375 | 1600 | 375 [1260 | Mb/s
LVDS TX SDR 4 187.5| 800 |187.5| 800 |187.5| 630 |187.5| 700 |[187.5 630 | Mb/s
HP
(TX_BITSLICE) 8 187.5| 800 |187.5| 800 [187.5| 630 |187.5| 800 |[187.5 630 | Mb/s
LVDS RX DDR 4 P 375 [1600 | 375 | 1600 | 375 |1260 | 375 | 1400 | 375 |1260 | Mb/s
(RX_BITSLICE)(3) 8 375 | 1600 | 375 |1600| 375 | 1260 | 375 | 1600 | 375 | 1260 | Mb/s
LVDS RX SDR 4 P 187.5 800 |187.5| 800 |[187.5| 630 |187.5| 700 (187.5 630 | Mb/s
(RX_BITSLICE)(3) 8 187.5| 800 |187.5| 800 [187.5| 630 |187.5| 800 |[187.5 630 | Mb/s

Notes:

1. Native mode is supported through the High-Speed Select| O Interface Wizard available with the Vivado Design Suite. The
performance values assume a source-synchronous interface.

2. PLL settings can restrict the minimum allowable data rate. For example, when using the PLL with
CLKOUTPHY_MODE = VCO_HALF the minimum frequency is PLL_FVCOMIN/2.

3. LVDS receivers are typically bounded with certain applications to achieve maximum performance. Package skews are not
included and should be removed through PCB routing.
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Table 25: MIPI D-PHY Performance

1/ 0 Speed Grade and Vg nT Operating Voltages
Description Bank 0.90V 0.85V 0.72V Units
Type 3 -2 -1 -2 -1
MIPI D-PHY transmitter or receiver. HP 1500 1500 1260 1260 1260 Mb/s

Table 26: LVDS Native-Mode 1000BASE-X Support(1)

Speed Grade and Vo nt Operating Voltages
Description 1/ O Bank Type 0.90V 0.85V 0.72V
-3 -2 -1 -2 -1
1000BASE-X HP Yes
Notes:

1. 1000BASE-X support is based on the /EEE Standard for CSMA/CD Access Method and Physical Layer Specifications (1EEE
Std 802.3-2008).

Table 27 provides the maximum data rates for applicable memory standards using the Kintex UltraScale+
FPGA memory PHY. Refer to Memory Interfaces for the complete list of memory interface standards
supported and detailed specifications. The final performance of the memory interface is determined
through a complete design implemented in the Vivado Design Suite, following guidelines in the UltraScale
Architecture PCB Design Guide (UG583), electrical analysis, and characterization of the system.

Table 27: Maximum Physical I nterface (PHY) Rate for Memory I nterfaces

Speed Grade and Vo nT Operating
Voltages

Memory .

Standard ~ Fackage DRAM Type 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Single rank component 2666 2666 2400 2400 2133 Mb/s
1 rank DIMM(1)(2)(3) 2400 2400 2133 2133 1866 Mb/s
All FFV packages
2 rank DIMM(1)(4) 2133 2133 1866 1866 1600 Mb/s
DDR4 4 rank DIMM(1)(5) 1600 1600 1333 1333 N/A Mb/s
Single rank component 2400 2400 2133 2133 1866 Mb/s
SFVB784 1 rank DIMM(1)(2) 2133 2133 1866 1866 1600 Mb/s
2 rank DIMM(1)(4) 1866 1866 1600 1600 1600 Mb/s
Single rank component 2133 2133 2133 2133 1866 Mb/s
1 rank DIMM(1)(2) 1866 1866 1866 1866 1600 Mb/s
All FFV packages
2 rank DIMM(1)(4) 1600 1600 1600 1600 1333 Mb/s
DDR3 4 rank DIMM(1)(3) 1066 1066 1066 1066 800 Mb/s
Single rank component 1866 1866 1866 1866 1600 Mb/s
1 rank DIMM(1)(2) 1600 1600 1600 1600 1600 Mb/s
SFVB784

2 rank DIMM(1)(4) 1600 1600 1600 1600 1333 Mb/s
4 rank DIMM(1)(3) 1066 1066 1066 1066 800 Mb/s
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Table 27: Maximum Physical I nterface (PHY) Rate for Memory I nterfaces (Cont’d)

Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

Speed Grade and Vg nT Operating
Memory Voltages
Standard ~ Fackage DRAM Type 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Single rank component 1866 1866 1866 1866 1600 Mb/s
1 rank DIMM(1)(2) 1600 1600 1600 1600 1333 Mb/s
All FFV packages
2 rank DIMM(1)(3) 1333 1333 1333 1333 1066 Mb/s
DDR3L 4 rank DIMM(1)(3) 800 800 800 800 606 Mb/s
Single rank component 1600 1600 1600 1600 1600 Mb/s
1 rank DIMM(1)(2) 1600 1600 1600 1600 1333 Mb/s
SFVB784
2 rank DIMM(1)(4) 1333 1333 1333 1333 1066 Mb/s
4 rank DIMM(1)(3) 800 800 800 800 606 Mb/s
QDR |1+ All Single rank component(6) 633 633 600 600 550 MHz
RLDRAM 3 All FFV packages | Single rank component 1200 1200 1066 1066 933 MHz
SFVB784 Single rank component 1066 1066 933 933 800 MHz
QDR IV XP All Single rank component 1066 1066 1066 933 933 MHz
LPDDRS3 All Single rank component 1600 1600 1600 1600 1600 Mb/s
Notes:

1. Dual in-line memory module (DIMM) includes RDIMM, SODIMM, UDIMM, and LRDIMM.
2. Includes: 1 rank 1 slot, DDP 2 rank, LRDIMM 2 or 4 rank 1 slot.

3. For the DDR4 DDP components at -3 and -2 speed grades and Vg nt = 0.85V, the maximum data rate is 2133 Mb/s for
six or more DDP devices. For five or less DDP devices, use the single rank DIMM data rates for the -3 and -2 speed grades

at 0.85V.

4. Includes: 2 rank 1 slot, 1 rank 2 slot, LRDIMM 2 rank 2 slot.

[é)]

Includes: 2 rank 2 slot, 4 rank 1 slot.

6. The QDRII+ performance specifications are for burst-length 4 (BL =
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FPGA Logic Switching Characteristics

Table 28 (high-density IOB (HD)) and Table 29 (high-performance IOB (HP)) summarizes the values of
standard-specific data input delay adjustments, output delays terminating at pads (based on standard)
and 3-state delays.

e TiNgur DELAY pAD 1 IS the delay from IOB pad through the input buffer to the I-pin of an IOB pad. The
delay varies depending on the capability of the SelectIO input buffer.

*  Toutsur DELAY O _pAD IS the delay from the O pin to the IOB pad through the output buffer of an IOB
pad. The delay varies depending on the capability of the SelectlO output buffer.

*  TouTBUF DELAY TD PAD IS the delay from the T pin to the IOB pad through the output buffer of an IOB
pad, when 3-state is disabled. The delay varies depending on the SelectlO capability of the output
buffer. In HP I/O banks, the internal DCI termination turn-on time is always faster than
TouTBUF DELAY TD pAD When the DCITERMDISABLE pin is used. In HD I/O banks, the on-die termination
turn-on time is always faster than TouTtsur_peLAY TD_pap When the INTERMDISABLE pin is used.

I0B High Density (HD) Switching Characteristics

Table 28: 10B High Density (HD) Switching Characteristics

TINBUF_DELAY_PAD_I TouTBUF_DELAY_O_PAD TouTBUF_DELAY_TD_PAD
I/ O Standards |0.90V 0.85V 0.72V 0.90V 0.85V 0.72V 0.90V 0.85V 0.72V Units
-3 2 | -1 2 | -1 -3 -2 | -1 -2 | -1 -3 -2 |1 -2 |1

DIFF_HSTL_|_18_F | 0.978 |0.978|1.058|0.978(1.058| 1.574
DIFF_HSTL_|_18_S | 0.978 |0.978|1.058|0.978|1.058| 1.805
DIFF_HSTL_I_F 0.978 |0.978|1.058/0.978|1.058| 1.611
DIFF_HSTL_I_S 0.978 |0.978(1.058|0.978(1.058| 1.798
DIFF_HSUL _12_F 0.911 10.911|0.977|0.911/0.977| 1.573
DIFF_HSUL_12_S 0.911 10.911(0.977/0.911/0.977| 1.711
DIFF_SSTL12_F 0.906 [0.906|0.977|0.906|0.977| 1.643
DIFF_SSTL12_S 0.906 [0.906(0.977|0.906(0.977| 1.784
DIFF_SSTL135_F 0.927 10.927|0.995|0.927|0.995| 1.625
DIFF_SSTL135_11_F | 0.927 |0.927|0.995|0.927|0.995| 1.623
DIFF_SSTL135_11_S | 0.927 |0.927|0.995|0.927|0.995| 1.768
DIFF_SSTL135_S 0.927 10.927|0.995|0.927|0.995| 1.869
DIFF_SSTL15_F 0.928 |0.928|1.020|0.928|1.020| 1.628
DIFF_SSTL15_I1_F 0.928 |0.928(1.020(0.928(1.020| 1.622
DIFF_SSTL15_11_S | 0.928 |0.928|1.020|0.928(1.020| 1.821
DIFF_SSTL15_S 0.928 |0.928(1.020(0.928(1.020| 1.824
DIFF_SSTL18_I1_F 0.961 |0.961|1.038|0.961|1.038| 1.729
DIFF_SSTL18_11_S | 0.961 |0.961|1.038/0.961|1.038| 1.796
DIFF_SSTL18_I_F 0.961 10.961|1.038|0.961|1.038| 1.609
DIFF_SSTL18_1_S 0.961 /0.961|1.038|0.961|1.038| 1.786
HSTL_I_18_F 0.947 10.947|1.021|0.947|1.021| 1.574
HSTL_I_18_S 0.947 |0.947(1.021|0.947(1.021| 1.805
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.574|1.718|1.574(1.718| 1.160 |1.160(1.271|1.160|1.271| ns
.805(1.950(1.805|1.950| 1.748 |1.748|1.867|1.748|1.867| ns
.611|1.762|1.611(1.762| 1.313 |1.313|1.417|1.313|1.417| ns
.798{1.913(1.798|1.913| 1.630 |1.630|1.780|1.630(1.780| ns
.573|1.703|1.573|1.703| 1.222 |1.222|1.335|1.222|1.335| ns
.711{1.864|1.711|1.864| 1.536 |1.536|1.665|1.536(1.665| ns
.643|1.792|1.643|1.792| 1.285 |1.285|1.423|1.285/1.423| ns
.784(1.948/1.784|1.948| 1.567 |1.567|1.706|1.567(1.706| ns
.625|1.765|1.625(1.765| 1.341 |1.341|1.458|1.341/1.458| ns
.623(1.770(1.623|1.770| 1.325 |1.325|1.470|1.325(1.470| ns
.768|1.916|1.768(1.916| 1.722 |1.722|1.911|1.722/1.911| ns
.869(2.025/1.869(2.025| 1.814 |1.814|1.976|1.814(1.976| ns
.628|1.771|1.628(1.771| 1.374 |1.374|1.483|1.374/1.483| ns
.622(1.778(1.622|1.778| 1.356 |1.356|1.442|1.356(1.442| ns
.821/1.987|1.821|1.987| 1.895 |{1.895|2.047|1.895/2.047| ns
.824(1.977|1.824|1.977| 1.743 |1.743]1.907|1.743|1.907| ns
.729|1.880(1.729(1.880| 1.377 |{1.377|1.492|1.377|1.492| ns
.796(1.965/1.796|1.965| 1.616 |1.616|1.800(/1.616(1.800| ns
.609|1.755|1.609(1.755| 1.220 |{1.220(1.313|1.220|1.313| ns
.786(1.942|1.786|1.942| 1.677 |1.677|1.836|1.677(1.836| ns
.574|1.718|1.574(1.718| 1.160 |1.160|1.271|1.160|1.271| ns
.805(1.950(1.805|1.950| 1.748 |1.748|1.867|1.748|1.867| ns
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Table 28: 10B High Density (HD) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_I TouTBUF_DELAY_O_PAD TouTBUF_DELAY_TD_PAD
I/ O Standards |0.90V| 0.85V 0.72V  |0.90V| 0.85V 0.72V |0.90V| 0.85V 0.72V  |Units
-3 -2 -1 -2 -1 -3 -2 -1 -2 -1 -3 -2 -1 -2 -1
HSTL_I_F 0.856 |0.856/0.9000.8560.900| 1.611 |1.611|1.762|1.611/1.762| 1.313 [1.313|1.417(1.313|1.417| ns
HSTL_I_S 0.856 [0.856(0.900(0.856|0.900| 1.798 |1.798|1.913|1.798|1.913| 1.630 |1.630|1.780(1.630|1.780| ns
HSUL 12_F 0.780 |0.7800.8670.7800.867| 1.573 |1.573|1.703|1.573/1.703| 1.222 |1.222|1.335|1.222|1.335| ns
HSUL_12_S 0.780 |0.780(0.867|0.780(0.867| 1.711 |1.711|1.864|1.711|1.864| 1.536 |1.536|1.665|1.536|1.665| ns
LVCMOS12_F 12 0.918 |0.918/0.976/0.918/0.976| 1.689 |1.689|1.856|1.689|1.856| 1.202 (1.202(1.317(1.202|1.317| ns
LVCMOS12_F_4 0.918 |0.918(0.976|0.918|0.976| 1.742 |1.742|1.922|1.742|1.922| 1.353 |1.353|1.478|1.353|1.478| ns
LVCMOS12_F 8 0.918 |0.918/0.976/0.918/0.976| 1.714 |1.714|1.879/1.714|1.879| 1.292 |1.292|1.432|1.292|1.432| ns
LVCMOS12_S_12 0.918 |0.918(0.976|0.918|0.976| 2.073 |2.073|2.247|2.073|2.247| 1.581 |1.581|1.717|1.581|{1.717| ns
LVCMOS12_S 4 0.918 |0.918/0.976/0.918/0.976| 1.979 |1.979|2.182/1.979/2.182| 1.633 |1.633|1.772|1.633|1.772| ns
LVCMOS12_S_8 0.918 |0.918(0.976|0.918|0.976| 2.205 |2.205|2.406|2.205|2.406| 1.767 |1.767|1.928|1.767|1.928| ns

LVCMOS15_F_12 0.905 |0.905|0.958|0.905|0.958| 1.713 |1.713|1.892|1.713|1.892| 1.275 |1.275|1.428|1.275|1.428| ns

LVCMOS15_F_16 0.905 [0.905|0.958|0.905|0.958| 1.722 |1.722|1.881|1.722|1.881| 1.260 |1.260/1.407(1.260(1.407| ns

LVCMOS15_F_4 0.905 [0.905|0.958|0.905|0.958| 1.825 |1.825|1.959|1.825|1.959| 1.453 |1.453/1.557|1.453|1.557| ns

LVCMOS15_F_8 0.905 [0.905|0.958|0.905|0.958| 1.778 |1.778|1.930|1.778|1.930| 1.378 |1.378/1.458|1.378|1.458| ns

LVCMOS15_S_12 0.905 |0.905(0.958|0.905|0.958| 1.991 |1.991|2.139|1.991|2.139| 1.516 |1.516|1.648|1.516|1.648| ns

LVCMOS15_S_16 0.905 |0.905|0.958|0.905|0.958| 2.172 |2.172|2.389|2.172|2.389| 1.707 |1.707|1.888|1.707|1.888| ns
LVCMOS15_S_4 0.905 |0.905|0.958|0.905|0.958| 2.313 |2.313|2.483|2.313|2.483| 1.952 |1.952|2.123|1.952|2.1283| ns
LVCMOS15_S_8 0.905 |0.905|0.958|0.905|0.958| 2.170 |2.170|2.400|2.170|2.400| 1.817 |1.817|1.984|1.817|1.984| ns

LVCMOS18_F_12 0.915 ]0.915|0.958|0.915|0.958| 1.805 |1.805|1.962|1.805|1.962| 1.383 |1.383|1.471|1.383|1.471| ns

LVCMOS18_F_16 0.915 ]0.915|0.958|0.915|0.958| 1.785 |1.785|1.917|1.785|1.917| 1.338 |1.338|1.446|1.338|1.446| ns

LVCMOS18_F_4 0.915 ]0.915|0.958|0.915|0.958| 1.868 |1.868|2.013|1.868|2.013| 1.472 |1.472|1.599(1.472|1.599| ns
LVCMOS18_F_8 0.915 ]0.915|0.958|0.915|0.958| 1.797 |1.797|1.979|1.797|1.979| 1.384 |1.384|1.487|1.384|1.487| ns
LVCMOS18_S_12 0.915 ]0.915|0.958|0.915|0.958| 2.201 |2.201|2.408|2.201|2.408| 1.762 |1.762|1.894|1.762|1.894| ns
LVCMOS18_S_16 0.915 ]0.915|0.958|0.915|0.958| 2.173 |2.173|2.362|2.173|2.362| 1.702 |1.702|1.834|1.702|1.834| ns
LVCMOS18_S_4 0.915 ]0.915|0.958|0.915|0.958| 2.346 |2.346|2.567|2.346|2.567| 1.951 |1.951|2.092|1.951|2.092| ns
LVCMOS18_S_8 0.915 ]0.915|0.958|0.915|0.958| 2.292 |2.292|2.511|2.292|2.511| 1.848 |1.848|2.008(1.848|2.008| ns
LVCMOS25_F_12 0.988 |0.988(1.042|0.988|1.042| 2.153 |2.153|2.453|2.153|2.453| 1.692 |1.692|1.856|1.692|1.856| ns

LVCMOS25_F_16 0.988 |0.988(1.042|0.988|1.042| 2.105 |2.105|2.406|2.105|2.406| 1.623 |1.623|1.786|1.623|1.786| ns

LVCMOS25_F_4 0.988 [0.988(1.042|0.988|1.042| 2.344 |2.344|2.554|2.344|2.554| 1.842 |1.842|2.039(1.842|2.039| ns
LVCMOS25_F_8 0.988 |0.988(1.042|0.988|1.042| 2.184 |2.184|2.516|2.184|2.516| 1.726 |1.726|1.910(1.726|1.910| ns
LVCMOS25_S_12 0.988 |0.988(1.042|0.988|1.042| 2.558 |2.558|2.840|2.558|2.840| 1.971 |1.971|2.194|1.971|2.194| ns
LVCMOS25_S_16 0.988 |0.988(1.042|0.988|1.042| 2.449 |2.449|2.740|2.449|2.740| 1.852 |1.852|2.063|1.852|2.063| ns
LVCMOS25_S_4 0.988 |0.988(1.042|0.988|1.042| 2.770 |2.770|3.066|2.770|3.066| 2.224 |2.224|2.458|2.224|2.458| ns
LVCMOS25_S_8 0.988 |0.988(1.042|0.988|1.042| 2.663 |2.663|2.963|2.663|2.963| 2.091 |2.091|2.373|2.091|2.373| ns
LVCMOS33_F_12 1.154 |1.154|1.213|1.154|1.213| 2.415 |2.415|2.651(2.415|2.651| 1.754 |1.754|1.915|1.754|1.915| ns
LVCMOS33_F_16 1.154 |1.154|1.213|1.154|1.213| 2.383 |2.383|2.603|2.383|2.603| 1.734 (1.734|1.869|1.734|1.869| ns
LVCMOS33_F_4 1.154 |1.154|1.213|1.154|1.213| 2.541 |2.541|2.765|2.541|2.765| 1.932 [1.932|2.135|1.932|2.135| ns
LVCMOS33_F_8 1.154 |1.154|1.213|1.154|1.213| 2.603 |2.603|2.822|2.603|2.822| 1.937 (1.937|2.130|1.937|2.130| ns

LVCMOS33_S_12 1.154 |1.154|1.213|1.154|1.213| 2.705 |2.705|3.047(2.705|3.047| 2.049 (2.049|2.318|2.049|2.318| ns

LVCMOS33_S_16 1.154 |1.154|1.213|1.154|1.213| 2.714 |2.714|3.024|2.714|3.024| 2.028 |2.028|2.232|2.028|2.232| ns

LVCMOS33_S_4 1.154 |1.154|1.213|1.154|1.213| 2.999 |2.999|3.340(2.999|3.340| 2.320 (2.320|2.610|2.320|2.610| ns
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Table 28: 10B High Density (HD) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_I TouTBUF_DELAY_0O_PAD TouTBUF_DELAY_TD_PAD
I/ O Standards |0.90V| 0.85V 0.72V  |0.90V| 0.85V 0.72V  |0.90V| 0.85V 0.72V  |Units
-3 2 | 1| 2 - -3 2 | 1| -2 | -1 -3 2 |1 2 |

LVCMOS33_S_8 1.154 |1.154(1.213|1.154(1.213| 2.929 |2.929|3.260|2.929|3.260| 2.260 |2.260|2.532|2.260|2.532| ns
LVDS_25 1.003 {1.003(1.116|1.003|1.116| N/A N/A | NJA | NJA | N/A N/A N/A | N/A | N/A | N/A ns
LVPECL 1.003 |1.003|1.116|1.003(1.116| N/A | N/A | N/A | N/A | N/A | N/A | N/A | NJA | N/A | N/A | ns
LVTTL_F 12 1.164 |1.164(1.223|1.164|1.223| 2.415 |2.415|2.651|2.415|2.651| 1.754 |1.754|1.915|1.754|1.915| ns
LVTTL_F_16 1.164 |1.1641.223|1.164(1.223| 2.464 |2.464|2.732|2.464|2.732| 1.750 |1.750|1.986(1.750|1.986| ns
LVTTL_F 4 1.164 |1.164(1.223|1.164|1.223| 2.541 |2.541|2.765|2.541|2.765| 1.932 |{1.932|2.135|1.932|2.135| ns
LVTTL_F_8 1.164 |1.1641.223|1.164(1.223| 2.582 |2.582|2.787|2.582|2.787| 1.910 {1.910|2.063|1.910|2.063| ns
LVTTL_S_12 1.164 |1.164(1.223|1.164|1.223| 2.731 |2.731|3.075|2.731|3.075| 2.072 |2.072|2.343|2.072|2.343| ns
LVTTL_S_16 1.164 |1.1641.223|1.164(1.223| 2.714 |2.714|3.024|2.714|3.024| 2.028 |2.028|2.232|2.028|2.232| ns
LVTTL_S_4 1.164 |1.164(1.223|1.164|1.223| 2.999 |2.999|3.340|2.999|3.340| 2.320 |2.320(2.610(2.320|2.610| ns
LVTTL_S_8 1.164 |1.1641.223|1.164(1.223| 2.929 |2.929|3.260(2.929|3.260| 2.260 |2.260|2.532|2.260|2.532| ns
SLVS_400_25 1.020 {1.020(1.136|1.020(1.136| N/A N/A | N/JA | NJA | N/A N/A N/A | N/A | NJA | N/A ns
SSTL12_F 0.780 |0.780|0.867(0.780(0.867| 1.643 |1.643(1.792|1.643|1.792| 1.285 |1.285(1.423|1.285|1.423| ns
SSTL12_S 0.780 (0.780|0.867|0.780(0.867| 1.784 |1.784|1.948|1.784|1.948| 1.567 |1.567|1.706|1.567|1.706| ns
SSTL135_F 0.798 |0.798/0.881(0.798(0.881| 1.625 |1.625(1.765|1.625|1.765| 1.341 |1.341(1.458|1.341|1.458| ns
SSTL135_I1_F 0.798 |0.798/0.881(0.798(0.881| 1.623 |1.623(1.770|1.623|1.770| 1.325 |1.325(1.470(1.325|1.470| ns
SSTL135_I1_S 0.798 |0.798/0.881(0.798(0.881| 1.768 |1.768(1.916|1.768|1.916| 1.722 |1.722(1.911[1.722/1.911| ns
SSTL135_S 0.798 |0.798|0.881/0.798|0.881| 1.869 |1.869(2.025|1.869|2.025| 1.814 (1.814|1.976|1.814|1.976| ns
SSTL15_F 0.838 |0.838|0.880/0.838|0.880| 1.612 |1.612(1.754|1.612|1.754| 1.357 |1.357|1.464|1.357|1.464| ns
SSTL15_II_F 0.838 |0.838/0.880(0.838(0.880| 1.622 |1.622(1.778|1.622|1.778| 1.356 |1.356(1.442(1.356|1.442| ns
SSTL15_11_8S 0.838 |10.838|0.880(0.838|0.880| 1.821 |{1.821(1.987|1.821|1.987| 1.895 (1.895/|2.047|1.895|2.047| ns
SSTL15_S 0.838 |0.838|0.880(0.838(0.880| 1.824 |1.824(1.977|1.824|1.977| 1.743 |1.743(1.907|1.743/1.907| ns
SSTL18_II_F 0.947 |0.947(1.021(0.947|1.021| 1.729 |1.729(1.880|1.729|1.880| 1.377 |1.377(1.492(1.377|1.492| ns
SSTL18_I1_S 0.947 |0.947|1.021(0.947|1.021| 1.796 |1.796|1.965|1.796|1.965| 1.616 |1.616(1.800(1.616/1.800| ns
SSTL18_I_F 0.947 |0.947(1.021(0.947|1.021| 1.609 |1.609(1.755|1.609|1.755| 1.220 |1.220(1.313[1.220|1.313| ns
SSTL18_1_S 0.947 |0.947|1.021(0.947|1.021| 1.786 |1.786(1.942|1.786|1.942| 1.677 |1.677(1.836|1.677|1.836| ns
SUB_LVDS 1.002 |1.002(1.036|1.002(1.036| N/A | N/A | N/A | N/A | N/A | N/A | N/A | NJA | N/A | N/A | ns
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I0B High Performance (HP) Switching Characteristics

Table 29: 10B High Performance (HP) Switching Characteristics

TINBUF_DELAY_PAD_I TouTBUF_DELAY_O_PAD TouTBUF_DELAY_TD_PAD
I/ O Standards |0.90V| 0.85V 0.72V  |0.90V| 0.85V 0.72V  |0.90V| 0.85V 0.72V  |Units

-3 -2 -1 -2 -1 -3 -2 -1 -2 -1 -3 -2 -1 -2 -1
DIFF_HSTL_I_12_F 0.394 [0.394|0.402/0.394/0.402| 0.423 |0.423|0.443|0.423|0.443| 0.553 |0.553|0.582/0.553(0.582| ns
DIFF_HSTL_I_12_M 0.394 |0.394|0.402|0.394/0.402| 0.552 |0.552|0.583|0.552|0.583| 0.641 |0.641|0.679/0.641(0.679| ns
DIFF_HSTL_I_12_S 0.394 |0.394|0.402/0.394/0.402| 0.752 |0.752|0.800|0.752|0.800| 0.813 |0.813|0.868/0.813(0.868| ns
DIFF_HSTL_I_18_F 0.319 (0.319]0.339/0.319(0.339| 0.456 |0.456|0.474|0.456|0.474| 0.576 |0.576|0.606/0.576(0.606| ns
DIFF_HSTL_I_18_M 0.319 (0.319|0.339/0.319/0.339| 0.570 |0.570|0.603|0.570|0.603| 0.653 |0.653|0.692/0.653(0.692| ns
DIFF_HSTL_I_18_S 0.319 (0.319|0.339/0.319(0.339| 0.782 |0.782|0.834|0.782|0.834| 0.816 [0.816|0.871/0.816(0.871| ns

DIFF_HSTL_I_DCI_12_F | 0.394 |0.394|0.402|0.394|0.402| 0.406 |0.406|0.429|0.406/0.429| 0.534 |0.534|0.564|0.534|0.564| ns

DIFF_HSTL_I_DCI_12_M| 0.394 |0.394/0.402/0.394|0.402| 0.557 |0.557|0.587|0.557/0.587| 0.653 |0.653|0.694|0.653|0.694| ns

DIFF_HSTL_I_DCI_12_S|0.394 |0.394|0.402|0.394|0.402| 0.755 |0.755|0.806|0.755/0.806| 0.842 |0.842|0.907|0.842|0.907| ns

DIFF_HSTL_|_DCI_18_F|0.323 |0.323]0.339/0.323(0.339| 0.445 |0.445|0.461|0.445/0.461| 0.566 |0.566|0.595|0.566|0.595| ns

DIFF_HSTL_I_DCI_18_M| 0.323 [0.323|0.339|0.323|0.339| 0.555 |0.555|0.586|0.555|0.586| 0.643 |0.643|0.684/0.643|0.684| ns

DIFF_HSTL_I_DCI_18_S|0.323 |0.323|0.339/0.323|0.339| 0.762 |0.762|0.818|0.762/0.818| 0.836 |0.836|0.900/0.836/0.900| ns

DIFF_HSTL_I_DCI_F 0.397 [0.397|0.417/0.397|0.417| 0.431 |0.431|0.445/0.431|0.445| 0.555 |0.555|0.575|0.555(0.575| ns

DIFF_HSTL_I_DCI_M 0.397 |0.397/0.417|0.397|0.417| 0.553 |0.553|0.583|0.553|0.583| 0.644 |{0.644|0.684|0.644|0.684| ns

DIFF_HSTL_I_DCI_S 0.397 [0.397|0.417/0.397/0.417|0.767 |0.767|0.823|0.767|0.823| 0.848 |0.848|0.912/0.848(0.912| ns

DIFF_HSTL_I_F 0.404 |0.404/0.417{0.404|0.417| 0.423 |0.423|0.443|0.423|0.443| 0.549 |0.549|0.581|0.549(0.581| ns
DIFF_HSTL_I_M 0.404 [0.404|0.417/0.404/0.417| 0.555 |0.555|0.586|0.555|0.586| 0.640 [0.640|0.677/0.640(0.677| ns
DIFF_HSTL_I_S 0.404 |0.404/0.417|0.404|0.417|0.767 |0.767(0.818|0.767|0.818| 0.811 |0.811|0.866|0.811|0.866| ns

DIFF_HSUL_12_DCI_F |0.381|0.381]0.400/0.381(0.400| 0.425 |0.425|0.443|0.425/0.443| 0.558 |0.558|0.586|0.558|0.586| ns

DIFF_HSUL_12_DCI_M |0.381|0.381]0.400/0.381(0.400|0.557 |0.557|0.587|0.557|0.587| 0.653 |0.653|0.694|0.653|0.694| ns

DIFF_HSUL_12_DCI_S |0.381|0.381(0.400/0.381(0.400|0.737 |0.737|0.787|0.737|0.787| 0.822 |0.822|0.885|0.822|0.885| ns

DIFF_HSUL_12_F 0.394 |{0.394/0.402/0.394|0.402|0.412 |0.412|0.430(0.412/0.430| 0.538 |0.538|0.566|0.538|0.566| ns
DIFF_HSUL_12_M 0.394 |/0.394/0.402/0.394|0.402| 0.552 |0.552|0.583|0.552|0.583| 0.641 |0.641|0.679|0.641|0.679| ns
DIFF_HSUL_12_S 0.394 |/0.394/0.402/0.394|0.402| 0.752 |0.752|0.800|0.752/0.800| 0.813 |0.813|0.868|0.813|0.868| ns
DIFF_POD10_DCI_F 0.411/0.411|0.430/0.411/0.430| 0.425 |0.425|0.444|0.425|0.444| 0.555 |0.555|0.584/0.555(0.584| ns
DIFF_POD10_DCI_M 0.411]0.411/0.430(0.411|0.430| 0.542 |0.542|0.571|0.542|0.571| 0.640 |0.640(0.681|0.640(0.681| ns
DIFF_POD10_DCI_S 0.411/0.411|0.430/0.411/0.430| 0.754 |0.754|0.815|0.754|0.815| 0.850 [0.850|0.917/0.850(0.917| ns
DIFF_POD10_F 0.411/0.411/0.433/0.411/0.433|0.438 |0.438/0.459|0.438/0.459| 0.569 |0.569|0.601|0.569|0.601| ns
DIFF_POD10_M 0.411/0.411/0.433/0.411/0.433|0.538 |0.538/0.568|0.538/0.568| 0.630 |0.630|0.667|0.630(0.667| ns
DIFF_POD10_S 0.411/0.411/0.433/0.411/0.433|0.766 |0.766|0.821|0.766/0.821| 0.836 |0.836|0.894|0.836|0.894| ns
DIFF_POD12_DCI_F 0.407 [0.407|0.432|0.407|0.432| 0.425 |0.425|0.443|0.425|0.443| 0.558 |0.558|0.586/0.558(0.586| ns
DIFF_POD12_DCI_M 0.407 |0.407/0.432|0.407|0.432| 0.543 |0.543|0.572|0.543|0.572| 0.638 |{0.638|0.678|0.638(0.678| ns
DIFF_POD12_DCI_S 0.407 [0.407|0.432|0.407|0.432|0.772 |0.772|0.822|0.772|0.822| 0.862 [0.862|0.929/0.862(0.929| ns
DIFF_POD12_F 0.409 |0.409/0.430/0.409|0.430| 0.455 |0.455|0.476|0.455/0.476| 0.595 |0.595|0.626|0.595|0.626| ns
DIFF_POD12_M 0.409 |0.409/0.430(0.409|0.430| 0.551 |0.551|0.582|0.551|0.582| 0.641 |{0.641|0.679|0.641|0.679| ns
DIFF_POD12_S 0.409 |0.409/0.430/0.409|0.430|0.767 |0.767|0.817|0.767/0.817| 0.832 |0.832|0.889|0.832|0.889| ns

DIFF_SSTL12_DCI_F 0.381(0.381/0.400(0.381|0.400| 0.425 |0.425|0.443|0.425|0.443| 0.558 |{0.558|0.586|0.558|0.586| ns

DIFF_SSTL12_DCI_M 0.381(0.381/0.400{0.381|0.400| 0.557 |0.557{0.587|0.557|0.587| 0.654 |0.654|0.694|0.654|0.694| ns

DIFF_SSTL12_DCI_S 0.381(0.381/0.400(0.381|0.400| 0.754 |0.754|0.803|0.754|0.803| 0.842 {0.842(0.908|0.842|0.908| ns
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