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Summary

The AMD Kintex™ UltraScale™ FPGAs are available in -3, -2, -1, and -1L speed grades, with -3 having the
highest performance. The -1L devices can operate at either of two Vc|y7 voltages, 0.95V and 0.90V and
are screened for lower maximum static power. When operated at V¢ iyt = 0.95V, the speed specification
of a -1L device is the same as the -1 speed grade. When operated at V¢ y7 = 0.90V, the -1L performance
and static and dynamic power is reduced.

DC and AC characteristics are specified in commercial, extended, industrial, and military 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 industrial device are the same as for a -1 speed grade commercial 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 UltraScale architecture-based devices, is
available on the AMD Technical Information Portal.

DC Characteristics

Table 1: Absolute Maximum Ratings(1)

Symbol ‘ Description Min Max Units
FPGA Logic
VeeInT Internal supply voltage —0.500 1.100 \Y
Veeint 10® Internal supply voltage for the 1/0 banks —0.500 1.100 \%
Vecaux Auxiliary supply voltage —0.500 2.000 \Y
VceBRAM Supply voltage for the block RAM memories —0.500 1.100 \
Veeo Output drivers supply voltage for HR 1/0 banks —0.500 3.400 \%
Output drivers supply voltage for HP 1/0 banks —-0.500 2.000 \%
Vecaux_10® Auxiliary supply voltage for the 1/0 banks —-0.500 2.000 \Y
VRer Input reference voltage —0.500 2.000 \%

AMD Adaptive Computing is creating an environment where employees, customers, and partners feel welcome and included. To
that end, we're removing noninclusive language from our products and related collateral. We've launched an internal initiative to
remove language that could exclude people or reinforce historical biases, including terms embedded in our software and IPs. You
may still find examples of non-inclusive language in our older products as we work to make these changes and align with evolving
industry standards. Follow this link for more information.
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Table 1: Absolute Maximum Ratings(1) (Cont’d)

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Symbol Description Min Max Units

1/0 input voltage for HR 1/0 banks —0.400 Veeo + 0.550) VvV

Vi@ ©®) 1/0 input voltage for HP 1/0 banks —0.550 Veeo + 0.5500 VvV
Is{[gr:ggggsvg:?eg&(_\lfvl\?ggi/gg%) 3.3V) for Vgee and differential 1/0 —0.400 2 625 v

VBaTT Key memory battery backup supply —0.500 2.000 \%

Ipc Available output current at the pad —20 20 mA

Irms Available RMS output current at the pad -20 20 mA

GTH and GTY Transceivers

ViaTavee fenca;%%fgﬁgL¥tzoltage for the GTH and GTY transmitter and —0.500 1.100 v

VyGTAVTT fenca;;:/gefl:éarellq)gn\gotligangii:glzi::e GTH and GTY transmitter and —0.500 1.320 v

VAGTVCCAUX élil')\((”{?g%;cg?\l/%%fuad PLL (QPLL) voltage supply for the GTH and —0.500 1.935 v

VMGTREECLK GTH and GTY transceiver reference clocks absolute input voltage —0.500 1.320 \%

VG TAVTTRCAL éprz:'Iozf)msjug_f_)\l(yt\r/grl]t:ggvfgrr ggﬁj rrner?lsstor calibration circuit of the —0.500 1.320 v

Vin Ssﬁggl:r (RXP/RXN) and Transmitter (TXP/TXN) absolute input —0.500 1.260 v

lbCIN-FLOAT DC input_ current fo_r receiver input pins DC coupled RX _ 0(®) mA

B termination = floating

e INMGTAVTT DC in_put_ cur:ent for receiver input pins DC coupled RX B 10 mA
termination = VygravtT

IbCIN-GND E)C input_ curient for receiver input pins DC coupled RX _ 10 mA
ermination = GND

oeivsmos | mbeon =g T 0€ e & - o m

lbCOUT-FLOAT DC o_utpl_Jt cu_rrent for transmitter pins DC coupled RX _ 0(®) mA
termination = floating

|DCOUT-MGTAVTT DC o_utpl_Jt current for transmitter pins DC coupled RX _ 6 mA

B termination = VygravTT

System Monitor

Vceabpc System Monitor supply relative to GNDADC —0.500 2.000 \Y,

VREFP System Monitor reference input relative to GNDADC —0.500 2.000 \

Temperature

Tsto Storage temperature (ambient) —65 150 °C

- Maximum soldering temperature for Pb-free component bodies(®) - 260 °C
Maximum soldering temperature for Pb/Sn component bodies(®) - 220 °C
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AM D n Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

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

Symbol Description Min Max Units

T; Maximum junction temperature(®) - 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.

VeeinT 10 must be connected to Veent-

Vceaux 1o Must be connected to Vecaux-

The lower absolute voltage specification always applies.

For 1/0 operation, see the UltraScale Architecture SelectlO Resources User Guide (UG571).

The maximum limit applied to DC signals. For maximum undershoot and overshoot AC specifications, see Table 4 and
Table 5.

See Table 12 for TMDS_33 specifications.

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

9. For soldering guidelines and thermal considerations, see the UltraScale and UltraScale+ FPGAs Packaging and Pinout
Specifications (UG575).

ognrLN

® N

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

Symbol Description ‘ Min ‘ Typ ‘ Max Units
FPGA Logic
Internal supply voltage 0.922 | 0.950 0.979 \Y,
VeeInT For -1L (0.90V) devices: internal supply voltage 0.880 0.900 0.920 \
For -3 (1.0V only) devices: internal supply voltage 0.970 1.000 1.030 \%
Internal supply voltage for the 1/0 banks 0.922 | 0.950 0.979 \Y
R tF)Z:“-(]S_L (0.90V) devices: internal supply voltage for the 1/0 0.880 0.900 0.920 v
II:/O(; I)a;rgtc,ov only) devices: internal supply voltage for the 0.970 1.000 1.030 Vv
Vecaman Block RAM supply voltage 0.922 0.950 0.979 \%
For -3 (1.0V only) devices: block RAM supply voltage 0.970 1.000 1.030 \%
Veeaux Auxiliary supply voltage 1.746 | 1.800 1.854 \Y,
Veeo@® Supply voltage for HR 1/0 banks 1.140 - 3.400 \%
Supply voltage for HP 1/0 banks 0.950 - 1.890 \
Vecaux_10® Auxiliary 1/0 supply voltage 1.746 | 1.800 1.854 Y
1/0 input voltage —0.200 - Vceo + 0.200 \%
Vi 170 input voltage (when Vcco = 3.3V) for Vger and B 0.400 2 625 Vv
differential 1/0 standards except TMDS_33(8).
R Unpowiered bank when forward biasing the clamp diode. |~ | = | 10.000 | ma
Va9 Battery voltage 1.000 - 1.890 v
GTH and GTY Transceivers
VmaTaveeD Analog supply voltage for the GTH and GTY transceivers(1®) | 0.970 | 1.000 1.030 \%
Vaaayrr D ,rAenCaélic\J/ge;sﬁepPr%r\]/;)tlitgr?iit’cézitge GTH and GTY transmitter and 1.170 | 1.200 1.230 Vv
VmetvecauxD | Auxiliary analog QPLL voltage supply for the transceivers 1.750 1.800 1.850 \%
Virairrsoa (V) 108 SR veltage for he restor calbraton Groutof | 3170 | 1200 | 1230 | v
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AM D ﬂ 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
SYSMON
Veeabe SYSMON supply relative to GNDADC 1.746 1.800 1.854 \%
VREFP Externally supplied reference voltage 1.200 | 1.250 1.300 \Y
Temperature
Junction temperature operating range for commercial (C) 0 _ 85 o

temperature devices

Junction temperature operating range for extended (E)

h 0 - 100 °C
- temperature devices
! Junction temperature operating range for industrial (1) o
. —40 - 100 C
temperature devices
Junction temperature operating range for military (M) °
- -55 - 125 c
temperature devices
Notes:
1. All voltages are relative to ground.
2. For the design of the power distribution system consult UltraScale Architecture PCB Design Guide (UG583).
3. VccinT_ 1o must be connected to Vg
4. For Veeo o, 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.
5. Includes Vg of 1.0V (HP 1/0 only), 1.2V, 1.35V, 1.5V, 1.8V, 2.5V (HR 1/0 only) at +5%, and 3.3V (HR 1/0 only) at
+3/-5%.
6. VCCAUXflO must be connected to VCCAUX'
7. The lower absolute voltage specification always applies.
8. See Table 12 for TMDS_33 specifications.
9. A total of 200 mA per 52-pin bank should not be exceeded.

10. VgagT IS required only when using bitstream encryption. If battery is not used, connect Vgart to either ground or Vecaux-
11. Each voltage listed requires filtering as described in UltraScale Architecture GTH Transceiver User Guide (UG576).
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Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 3: DC Characteristics Over Recommended Operating Conditions

ODT = RTT_240

Symbol Description Min Typ@® Max | Units
v Data retention V¢ yt Voltage (below which configuration 0.82 _ _ Vv
DRINT data might be lost) )
v Data retention Vecayx Voltage (below which configuration 1.50 _ _ v
DRAUX data might be lost) :
Irer Vger leakage current per pin — — 15 HA
Input or output leakage current per pin (sample-tested) - - 15 HA
I Input or output leakage current per pin for XQ devices . _ 202 A
(sample-tested) H
C (@ Die input capacitance at the pad (HP 1/0) - - 3.75 pF
N Die input capacitance at the pad (HR 1/0) - — 7.00 pF
Pad pull-up (when selected) at V|y = OV, Vo = 3.3V 75 — 175 HA
Pad pull-up (when selected) at V|y = OV, Vo = 2.5V 50 - 169 HA
| Pad pull-up (when selected) at V|y = 0V, V =1.8V 60 - 678 HA
RPU IN cco
Pad pull-up (when selected) at V|y = OV, Vcco = 1.5V 30 — 450 HA
Pad pull-up (when selected) at V|y = OV, V¢cco = 1.2V 10 - 262 HA
| Pad pull-down (when selected) at V| = 3.3V 60 - 190 HA
RPD Pad pull-down (when selected) at V| = 1.8V 29 - 685 HA
Analog supply current per SYSMON instance in powered up
ICCADC state. — — 19.2 mA
Igarr® Battery supply current — — 150 nA
Calibrated programmable on-die termination (DCI) in HP 1/0 banks(®) (measured per JEDEC specification)
Thevenin equivalent resistance of programmable input —1004(5) 04, (5)
termination to Vcco/2 where ODT = RTT_40 10% 40 +10% Q
Thevenin equivalent resistance of programmable input —1004(5) o0(5)
termination to Vecp/2 where ODT = RTT_48 10% 48 +10% Q
Thevenin equivalent resistance of programmable input 0 (5) 0 (5)
termination to Vcco/2 where ODT = RTT_60 —10% 60 +10% Q
(P)rg_?rirgn%ab‘:% input termination to Voo Where —10%(5) 40 +10%3 | o
R E— : :
(F;rg_?rirgr_lrlrabig input termination to Veco Where —10%(®) 48 +10%(5) o
grg_lgrin;r%_ab(ls% input termination to Veco Where —10%(5) 60 +10%3 | o
grg_?r:rgr_lrlrabllzci)nput termination to Vcco Where —10%(5) 120 +10%(5) o
Programmable input termination to Vccg where —10%) 240 +10%®| o
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AM D n 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 1/0s banks (measured per JEDEC specification)

Thevenin equivalent resistance of programmable input

— 0, 0,
termination to Veco/2 where ODT = RTT_40 50% 40 +50% | Q
Thevenin equivalent resistance of programmable input _=no o
termination to Vecp/2 where ODT = RTT_48 50% 48 +50% Q
Thevenin equivalent resistance of programmable input =no o
termination to Vccp/2 where ODT = RTT_60 50% 60 +50% Q
(P)rg_?rirgn%ab‘:% input termination to Voo Where _50% 40 +50% 1)

R(M E— —

(F;rg_?rin;r_lrlrabig input termination to Vqco Where _50% 48 +50% o
grg_lgrin;r%_ab(ls% input termination to Voo Where _50% 60 +50% Q
(F;rg_?rzn;r_lrlrabllz(l)nput termination to Vcco Where _50% 120 +50% o
Programmable input termination to Vqco Where _50% 240 +50% a

ODT = RTT_240

Uncalibrated programmable on-die termination in HR 1/0 banks (measured per JEDEC specification)

Thevenin equivalent resistance of programmable input

— [0) [0)
termination to Vcco/2 where ODT = RTT_40 50% 40 +50% Q
Thevenin equivalent resistance of programmable input
@) _5009 0
R termination to Vcco/2 where ODT = RTT_48 50% 48 +50% Q
Thevenin equivalent resistance of programmable input o o
termination to Vcco/2 where ODT = RTT_60 —50% 60 +50% Q
V X V X V X
9 CCO cco CCo
50% Veco 0.49 0.50 0.51 v
Internal Vggr v v v
9 cco X cco X cco X
70% Veco 0.69 0.70 0.71 v
lefen_’ent]al Programmable differential termination (TERM_100) — 100 - Q
termination
n Temperature diode ideality factor - 1.002 - -
r Temperature diode series resistance - 2 - Q
Notes:

1. Typical values are specified at nominal voltage, 25°C.

2. For HP I/0 banks with a Vo of 1.8V and separated Vccp and Vecaux_ 1o 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. For the XCKU085, XCKU115, and XQKU115 devices, multiply the
value by the number of super-logic regions (SLRs) in the device.

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

7. On-die input termination resistance, for more information see the UltraScale Architecture SelectlO Resources User Guide
(UG571).

oo
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AM D n Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 4: V,y Maximum Allowed AC Voltage Overshoot and Undershoot for HR 1/0 Banks(1(2)

AC Voltage Overshoot| % of Ul at —40°C to 100°C |AC Voltage Undershoot|%b6 of Ul at —40°C to 100°C
Vceo + 0.30 100% —0.30 100%
Vceo + 0.35 100% -0.35 70.00%
Vceo + 0.40 100% —0.40 27.00%
Veeo + 0.45 100% —0.45 10.00%
Vceo + 0.50 85.00% —0.50 5.00%
Veeo + 0.55 70.00% -0.55 2.10%
Vceo + 0.60 46.60% —0.60 1.50%
Vceo + 0.65 21.20% —-0.65 1.10%
Veeo + 0.70 9.75% —-0.70 0.60%
Veeo + 0.75 4.55% —-0.75 0.45%
Vceo + 0.80 2.15% —-0.80 0.20%
Veeo + 0.85 1.00% -0.85 0.10%
Vceo + 0.90 0.50% —0.90 0.05%
Vceo + 0.95 0.25% —-0.95 0.05%

Notes:

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

Table 5: V,y Maximum Allowed AC Voltage Overshoot and Undershoot for HP 1/0 Banks(1)(2)

AC Voltage Overshoot| % of Ul at —40°C to 100°C |AC Voltage Undershoot| %6 of Ul at —40°C to 100°C
Vceo + 0.05 100% —-0.05 100%
Veco + 0.10 100% -0.10 100%
Vceo + 0.15 100% —-0.15 100%
Veeo + 0.20 100% —-0.20 100%
Veco + 0.25 100% -0.25 100%
Vceo + 0.30 100% —-0.30 100%
Vceo + 0.35 92.00% -0.35 92.00%
Veco + 0.40 70.00% -0.40 40.00%
Vceo + 0.45 30.00% —0.45 15.00%
Vceo + 0.50 15.00% —-0.50 10.00%
Veco + 0.55 10.00% -0.55 4.00%
Vceo + 0.60 8.00% —0.60 0.00%
Vceo + 0.65 6.00% —-0.65 0.00%
Veeo + 0.70 4.00% -0.70 0.00%
Vceo + 0.75 2.00% -0.75 0.00%
Vceo + 0.80 2.00% —-0.80 0.00%
Veeo + 0.85 2.00% -0.85 0.00%

Notes:

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

Table 6: Typical Quiescent Supply Current

Speed Grade and
Vceint Operating Voltages

Symbol Description Device 1.0V 0.95V 0.90V Units
-3 -2 -1 -1L -1L
XCKUO025 N/A 998 998 N/A N/A mA
XCKUO035 1097 998 998 998 907 mA
XCKUO040 1097 998 998 998 907 mA

XCKUO60 1590 1446 1446 1446 1315 mA
XCKUO085 3181 2893 2893 2893 2631 mA

lccinTg Quiescent Ve Nt SUpply current XCKUO095 N/A 2100 2100 N/A N/A mA
XCKU115 3181 2893 2893 2893 2631 mA
XQKU040 N/A 998 998 N/A N/A mA
XQKUO060 N/A 1446 1446 N/A N/A mA
XQKU095 N/A 2100 2100 N/A N/A mA
XQKU115 N/A 2893 2893 N/A N/A mA
XCKU025 N/A 87 87 N/A N/A mA
XCKUO035 98 87 87 87 77 mA
XCKU040 98 87 87 87 77 mA
XCKUO060 118 105 105 105 93 mA
XCKUO085 236 210 210 210 187 mA
lCCINT_100 Sﬁ;‘;f;e”t current for Vecint_io XCKU095 | N/A 143 143 N/A N/A | mA
XCKU115 236 210 210 210 187 mA
XQKU040 N/A 87 87 N/A N/A mA
XQKUO060 N/A 105 105 N/A N/A mA
XQKU095 N/A 143 143 N/A N/A mA
XQKU115 N/A 210 210 N/A N/A mA
XCKUO025 N/A 1 1 N/A N/A mA
XCKUO035 1 1 1 1 1 mA
XCKU040 1 1 1 1 1 mA
XCKU060 1 1 mA
XCKUO085 1 1 mA
Iccog Quiescent Vo supply current XCKU095 N/A 1 1 N/A N/A mA
XCKU115 1 1 1 1 1 mA
XQKU040 N/A 1 1 N/A N/A mA
XQKUO060 N/A 1 1 N/A N/A mA
XQKU095 N/A 1 1 N/A N/A mA
XQKU115 N/A 1 1 N/A N/A mA
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AM D n Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 6: Typical Quiescent Supply Current (Cont’d)

Speed Grade and
Vceint Operating Voltages
Symbol Description Device 1.0V 0.95V 0.90V Units
-3 -2 -1 -1L -1L
XCKUO025 N/A 145 145 N/7A N/A mA
XCKUO035 145 145 145 145 145 mA
XCKUO040 145 145 145 145 145 mA
XCKUO060 188 188 188 188 188 mA
XCKU085 376 376 376 376 376 mA
Iccauxo Quiescent Vccayx supply current XCKU095 N/A 273 273 N/A N/A mA
XCKU115 376 376 376 376 376 mA
XQKUO040 N/A 145 145 N/7A N/7A mA
XQKUO060 N/A 188 188 N/A N/A mA
XQKUO095 N/A 273 273 N/7A N/7A mA
XQKU115 N/A 376 376 N/A N/A mA
XCKUO025 N/7A 66 66 N/7A N/A mA
XCKUO035 66 66 66 66 66 mA
XCKUO040 66 66 66 66 66 mA
XCKU060 83 83 83 83 83 mA
XCKUO085 165 165 165 165 165 mA
Iccaux_10g | Quiescent Vecaux 1o supply current | XCKUO95 N/A 124 124 N/A N/A mA
XCKU115 165 165 165 165 165 mA
XQKUO040 N/A 66 66 N/A N/7A mA
XQKU060 N/A 83 83 N/A N/A mA
XQKUO095 N/A 124 124 N/A N/7A mA
XQKU115 N/A 165 165 N/A N/A mA
XCKUO025 N/7A 39 39 N/7A N/A mA
XCKUO035 42 39 39 39 39 mA
XCKUO040 42 39 39 39 39 mA
XCKU060 76 69 69 69 69 mA
XCKUO085 153 139 139 139 139 mA
lccBrAMOQ Quiescent Vccgram supply current | XCKU095 N/A 111 111 N/A N/A mA
XCKU115 153 139 139 139 139 mA
XQKU040 N/A 39 39 N/A N/A mA
XQKUO060 N/A 69 69 N/A N/A mA
XQKUO095 N/A 111 111 N/A N/7A mA
XQKU115 N/A 139 139 N/7A N/7A mA
Notes:

1. Typical values are specified at nominal voltage, 85°C junction temperatures (Tj) 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 1/0 pins
are 3-state and floating.

3. Use the AMD 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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AM D n Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Veeint/VeanTt 100 Veesram: Vecaux/Vecaux 1o and Veep 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 Vccin1/VeainTt 10 @nd Vecgram have the
same recommended voltage levels, they can be powered by the same supply and ramped simultaneously.
VeenT 10 must be connected to Veeint If Vecaux/Vecaux 10 @and Veco have the same recommended
voltage levels, they can be powered by the same supply and ramped simultaneously. Vccaux and Vecaux 1o
must be connected together. When the current minimums are met, the device powers on after the .
Veant/Veant 100 Veesramr Yecaux/Vecaux 1o and Veco supplies have all passed through their power-on
reset threshold voltages. The device must not be configured until after Vcc i\t is applied.

Vceeapce and Vgee can be powered at any time and have no power-up sequencing recommendations.

The recommended power-on sequence to achieve minimum current draw for the GTH or GTY transceivers
is VCC|NT' VMGTAVCC' VMGTAVTT OR VMGTAVCC' VCClNT' VMGTAVTT‘ There is no recommended sequencing for
VmeGTvecaux: Both Vygravee and Veoint 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 VygrayTT €an be higher than specifications
during power-up and power-down.
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AMDZ1

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 7 shows the minimum current, in addition to lccq, that are required by Kintex UltraScale FPGAs for
proper power-on and configuration. If the current minimums shown in Table 6 and Table 7 are met, the

device powers on after all four supplies have passed through their power-on reset threshold voltages. The
device must not be configured until after V¢ N7 is applied. Once initialized and configured, use the AMD
Power Estimator (XPE) tools to estimate current drain on these supplies.

Table 7: Power-on Current by Device

Device | Iccintmin + lccINnT 10MIN Icco lccauxmin + Iecaux_tomin | leccBrammin | Units
XCKU025 IccintQ * lecint_1og + 2400 | leco oq + 100 | leccauxq + lecaux_tog + 380 | lcceramg + 50 | mMA
XCKUO035 Iccinto + lccint 10 + 2400 | Icco og + 100 | lccauxg + lecaux_1og + 380 | lccgramg + 50 | mMA
XCKU040 Iccintg + lccint 10 + 2400 | Icco og + 100 | lccauxo + lecaux_1og + 380 | Iccgramg + 50 | mMA
XCKU060 IccintQ + lecint_1oq + 3284 | lcco oq + 137 | lecauxq + lecaux_ioq + 520 | Icceramg + 100 | mA
XCKUO085 Iccintg + lccinT 10 + 6568 | Icco 0g + 274 | lccauxg + lccaux_1og + 1040 | Iccgramg + 137 | mMA
XCKU095 Iccinto + lccint_1og + 3300 | Igcco oo + 40 Iccauxq + lccaux_1og + 400 | Iccgramg + 150 | mMA
XCKU115 IccintQ + lecinT_1og + 6568 | lcco_oq + 274 | lccauxq + lecaux_tog + 1040 | Iccgramg + 137 | mMA
XQKU040 Iccintg + lccint 10 + 2400 | Icco og + 100 | lccauxg + lecaux_1og + 380 | lccgramg + 50 | mMA
XQKUO060 lccintg + lccint_10g + 3284 | Icco og + 137 | lccauxo + lecaux_10Q + 920 | Iccgramg + 100 | mMA
XQKU095 IccintQ + lecint_1og + 3300 | lIcco og + 40 | lecauxq + lecaux_toqg + 400 | Icceramg + 150 | mA
XQKU115 Iccinto + lccinT 10 + 6568 | Icco 0g + 274 | lccauxg + lccaux_1og + 1040 | Iccgramg + 137 | mMA

Table 8 shows the power supply ramp time.
Table 8: Power Supply Ramp Time

Symbol Description Min Max | Units
TvceInT Ramp time from GND to 95% of Ve nT 0.2 40 ms
TvccInT 10 Ramp time from GND to 95% of VceinT 10 0.2 40 ms
Tveeo Ramp time from GND to 95% of Vcco 0.2 40 ms
Tvceaux Ramp time from GND to 95% of Vccaux 0.2 40 ms
TvccBrAM Ramp time from GND to 95% of Vccgram 0.2 40 ms
TMmaTAvVCE Ramp time from GND to 95% of VygTavce 0.2 40 ms
TMGTAVTT Ramp time from GND to 95% of VygravrT 0.2 40 ms
TmGeTVCCAUX Ramp time from GND to 95% of Vygtvccaux 0.2 40 ms
DS892 (v1.20) August 20, 2025 Send Feedback
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Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

DC Input and Output Levels

Values for V, and V| are recommended input voltages. Values for I and gy 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 V¢ with the respective Vg and Vgy voltage levels shown. Other standards are sample

tested.

Table 9: SelectlO DC Input and Output Levels For HR 1/0 Banks(1)(2)

1/0 ViL ViH VoL VoH oL lon

Standard | v, Min | V, Max V, Min V, Max V, Max V, Min mA | mA
HSTL_I —0.300 |VRggr — 0.100 | Vggg + 0.100 | Vo + 0.300 0.400 Vceo — 0.400 8.0 -8.0
HSTL_I_18 —0.300 | Vgeg — 0.100 | Vggg + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 8.0 -8.0
HSTL_II —0.300 |VRggr — 0.100 | VRgg + 0.100 | Vo + 0.300 0.400 Vceo — 0.400 16.0 | —-16.0
HSTL_11_18 | —0.300 |Vrgg — 0.100 | VRge + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 16.0 | —-16.0
HSUL_12 —0.300 | Vger — 0.130 | Vggg + 0.130 | Vo + 0.300 20% V¢co 80% V¢co 0.1 -0.1
LVCMOS12 —0.300 | 35% Vcco 65% Veeo | Veco + 0.300 0.400 Vceo — 0.400 | Note 3 | Note 3
LVCMOS15 —0.300 | 35% Vo 65% Vceo | Veco + 0.300 0.450 Vceo — 0.450 | Note 4 | Note 4
LVCMOS18 —0.300 | 35% V¢co 65% Vcco | Veco + 0.300 0.450 Vceo — 0.450 | Note 4 | Note 4
LVCMOS25 —0.300 0.700 1.700 Veeo + 0.300 0.400 Vceo — 0.400 | Note 4 | Note 4
LVCMOS33 —0.300 0.800 2.000 3.400 0.400 Veeo — 0.400 | Note 4 | Note 4
LVTTL —0.300 0.800 2.000 3.400 0.400 2.400 Note 4 | Note 4
SSTL12 —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 | Veep/2 — 0.150 |Vecp/2 + 0.150| 14.25 | -14.25
SSTL135 —0.300 |VRggg — 0.090 | Vggg + 0.090 | Voo + 0.300 | Veco/2 — 0.150 | Veco/2 + 0.150| 13.0 | —13.0
SSTL135_R | —0.300 |VRgr — 0.090 | Vggg + 0.090 | Voo + 0.300 | Veep/2 — 0.150 | Vecp/2 + 0.150| 8.9 -8.9
SSTL15 —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 | Veco/2 — 0.175 |Veeo/2 + 0.175| 13.0 | —13.0
SSTL15_R —0.300 |VRggg — 0.100 | Vggg + 0.100 | Voo + 0.300 | Veco/2 — 0.175 | Veeo/2 + 0.175] 8.9 -8.9
SSTL18_| —0.300 |Vggg — 0.125 | Vggg + 0.125 | Vo + 0.300 | Veco/2 — 0.470 |Veco/2 + 0.470| 8.0 -8.0
SSTL18_II —0.300 |Vggg — 0.125 | VRgg + 0.125 | Vo + 0.300 | Vecp/2 — 0.600 |Veco/2 + 0.600| 13.4 | —13.4
Notes:
1. Tested according to relevant specifications.
2. Standards specified using the default 1/0 standard configuration. For details, see the UltraScale Architecture

SelectlO Resources User Guide (UG571).

3. Supported drive strengths of 4, 8, or 12 mA in HR 1/0 banks.
4. Supported drive strengths of 4, 8, 12, or 16 mA in HR 1/0 banks.
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Table 10: SelectlO DC Input and Output Levels for HP 1/0 Banks(1(2)(3)

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

1/0 ViL Vin VoL VoH loL lon
Standard | v, Min| V, Max V, Min V, Max V, Max V, Min mA | mA
HSTL_I —0.300 |Vggr — 0.100 | VRgg + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 5.8 -5.8
HSTL_I_12 —0.300 |Vggg — 0.080 | VRgg + 0.080 | Vo + 0.300 25% Vcco 75% Vcco 4.1 —4.1
HSTL_1_18 —0.300 |VRrgg — 0.100 | VRge + 0.100 | Vo + 0.300 0.400 Vceo — 0.400 6.2 —6.2
HSUL_12 —0.300 |Vggr — 0.130 | VRgg + 0.130 | Vo + 0.300 20% Vcco 80% V¢co 0.1 -0.1
LVCMOS12 —0.300 | 35% Vo 65% Veeo | Veco + 0.300 0.400 Vceco — 0.400 | Note 4 | Note 4
LVCMOS15 —0.300 | 35% Vo 65% Vcco | Veco + 0.300 0.450 Veeco — 0.450 | Note 5 | Note 5
LVCMOS18 —0.300 | 35% V¢co 65% Vceo | Veco + 0.300 0.450 Veeo — 0.450 | Note 5 | Note 5
LVDCI_15 —0.300 | 35% V¢co 65% Veeo | Veco + 0.300 0.450 Vceo — 0.450 7.0 -7.0
LvDCI_18 —0.300 | 35% Vo 65% Vcco | Veco + 0.300 0.450 Veeo — 0.450 7.0 -7.0
SSTL12 —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 | Veep/2 — 0.150 |Vecp/2 + 0.150| 8.0 -8.0
SSTL135 —0.300 |VRgg — 0.090 | VRee + 0.090 | Voo + 0.300 | Veeo/2 — 0.150 |Veep/2 + 0.150| 9.0 -9.0
SSTL15 —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 | Vecpo/2 — 0.175 |Veeo/2 + 0.175| 10.0 | —10.0
SSTL18 | —0.300 |Vggg — 0.125 | VRee + 0.125 | Vg + 0.300 | Veep/2 — 0.470 |Veco/2 + 0.470 7.0 -7.0

Notes:
1. Tested according to relevant specifications.
2. Standards specified using the default 1/0 standard configuration. For details, see the UltraScale Architecture
SelectlO Resources User Guide (UG571).
3. POD10 and POD12 DC input and output levels are shown in Table 11, Table 16, and Table 17.
4. Supported drive strengths of 2, 4, 6, or 8 mA in HP 1/0 banks.
5. Supported drive strengths of 2, 4, 6, 8, or 12 mA in HP 1/0 banks.
Table 11: DC Input Levels for Single-ended POD10 and POD12 1/0 Standards(1)(2)
1/0 ViL Vin
Standard V, Min V, Max V, Min V, Max
POD10 —0.300 Vgeg — 0.068 Vgegg + 0.068 Vceo + 0.300
POD12 —0.300 Vgeg — 0.068 Vgreg + 0.068 Veeo + 0.300
Notes:
1. Tested according to relevant specifications.
2. Standards specified using the default 1/0 standard configuration. For details, see the UltraScale Architecture
SelectlO Resources User Guide (UG571).
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Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 12: Differential SelectlO DC Input and Output Levels

1/0 Viem (V@D Vip(\)@® Vocm(V)® Vop (V)

Standard | Min | Typ | Max | Min | Typ | Max Min Typ Max Min ‘ Typ ‘ Max
BLVDS_25 0.300|1.200| 1.425 |0.100| - — — 1.250 — Note 5
MINI_LVDS_25|0.300(1.200 Vccayx|0.200({0.400/0.600 1.000 1.200 1.485 0.300|0.450/0.600
SUB_LVDS 0.500/0.900| 1.300 |0.070, -— — 0.700 0.900 1.100 0.100|0.150|0.200
LVPECL 0.300|1.200/| 1.425 |0.100|0.350|0.600 — — — — — —
PPDS_25 0.200(0.900|Vccaux|0.100/0.250(0.400 0.500 0.950 1.400 0.100|0.250/0.400
RSDS_25 0.300/0.900| 1.500 |0.100/0.350|0.600 1.000 1.200 1.485 0.100|0.350|0.600
SLVS_400_18 |0.070|0.200| 0.330 |0.140| — |0.450 — — — — — —
SLVS 400_25 |0.070/0.200| 0.330 |0.140, — [0.450 — - — — — —
TMDS_33 2.700/2.965| 3.230 |0.150/0.675|1.200| Vo — 0.405|Veeo — 0.300| Veeo — 0.190 | 0.400|0.600|0.800
Notes:

NookwNpE

LVDS is specified i

Vicm is the input common mode voltage.
Vp is the input differential voltage (Q — Q).
Vocwm is the output common mode voltage.
Vop is the output differential voltage (Q — Q).
Vop for BLVDS will vary significantly depending on topology and loading.
LVDS_25 is specified in Table 18.

n Table 19.

Table 13: Complementary Differential SelectlO DC Input and Output Levels for HR 1/0 Banks

Viem (V@ Vip (V)@ VoL (VG Von (V@ [ [
1/0 Standard _ ICM I-D oL OH : 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 Vceo — 0.400 8.0 -8.0
DIFF_HSTL_II 0.300 | 0.750 | 1.125 | 0.100 — 0.400 Vceo — 0.400 16.0 -16.0
DIFF_HSTL_11_18 | 0.300 | 0.900 | 1.425 | 0.100 — 0.400 Veeo — 0.400 16.0 -16.0
DIFF_HSUL_12 0.300 | 0.600 | 0.850 | 0.100 - 20% Vcco 80% Vcco 0.1 -0.1
DIFF_SSTL12 0.300 | 0.600 | 0.850 | 0.100 - (Vcco/2) — 0.150 | (Vcco/2) + 0.150| 14.25 —-14.25
DIFF_SSTL135 0.300 | 0.675 | 1.000 | 0.100 — (Veeo/2) — 0.150 | (Veeo/2) + 0.150 13.0 -13.0
DIFF_SSTL135_R | 0.300 | 0.675 | 1.000 | 0.100 - (Vcco/2) — 0.150 | (Veco/2) + 0.150 8.9 —8.9
DIFF_SSTL15 0.300 | 0.750 | 1.125 | 0.100 - (Veeco/2) — 0.175 | (Veco/2) + 0.175 13.0 -13.0
DIFF_SSTL15_R 0.300 | 0.750 | 1.125 | 0.100 - (Veeco/2) — 0.175 | (Veeo/2) + 0.175 8.9 -8.9
DIFF_SSTL18_I 0.300 | 0.900 | 1.425 | 0.100 - (Vcco/2) — 0.470 | (Veco/2) + 0.470 8.0 -8.0
DIFF_SSTL18_II 0.300 | 0.900 | 1.425 | 0.100 - (Veeo/2) — 0.600 | (Veco/2) + 0.600 13.4 -13.4
Notes:
1. Vicwm is the input common mode voltage.
2. V,p is the input differential voltage.
3. Vg is the single-ended low-output voltage.
4. Vpy is the single-ended high-output voltage.
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Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 14: Complementary Differential SelectlO DC Input and Output Levels for HP 1/0 Banks(1)

Viem (V@ Vip (N | Vo (V@ Vo (N® | oL | lon

1/0 Standard - - -

Min Typ Max Min | Max Max Min mA | mA
DIFF_HSTL_I 0.680 Veeo/2 | (Veco/2) + 0.150 | 0.100 | — 0.400 Vceo —0.400 | 5.8 | -5.8
DIFF_HSTL_I_12 | 0.400 x Vgco  |Veco/2|  0.600 x Veep | 0.100 |  — 0.250 x Vo 0.750 X Veeo | 4.1 | —4.1
DIFF_HSTL_1_18 | (Veco/2) — 0.175 |Veco/2 | (Veeo/2) + 0.175 [ 0.100 |  — 0.400 Veeo — 0.400 | 6.2 | —6.2
DIFF_HSUL_12 | (Vgco/2) — 0.120 |Veco/2 | (Veeo/2) + 0.120 | 0.100 | — 20% Veco 80% V¢co 0.1 | -0.1
DIFF_SSTL12 (Veco/2) — 0.150 |Veeo/2 | (Veco/2) + 0.150 | 0.100|  — | (Veeo/2) — 0.150 | (Veco/2) + 0.150 | 8.0 | —8.0
DIFF_SSTL135 (Veco/2) — 0.150 |Veeo/2 | (Veco/2) + 0.150 | 0.100 | — | (Veeo/2) — 0.150 | (Veco/2) + 0.150 | 9.0 | —9.0
DIFF_SSTL15 (Veco/2) — 0.175 |Veeo/2 | (Veco/2) + 0.175(0.100 | — | (Veeo/2) — 0.175 | (Veeo/2) + 0.175 | 10.0 [—10.0
DIFF_SSTL18_1 | (Veco/2) — 0.175 |Veeo/2 | (Veco/2) + 0.175 [ 0.100 | — | (Veeo/2) — 0.470 | (Veco/2) + 0.470 | 7.0 | —7.0
Notes:
1. DIFF_POD10 and DIFF_POD12 HP 1/0 bank specifications are shown in Table 15, Table 16, and Table 17.
2. Vcwm is the input common mode voltage.
3. V,p is the input differential voltage.
4. Vg is the single-ended low-output voltage.
5. Vg is the single-ended high-output voltage.
Table 15: DC Input Levels for Differential POD10 and POD12 1/0 Standards(1)(2)

Viem (V) Vio (V)
1/0 Standard - 1M - 1D
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 1/0 standard configuration. For details, see the UltraScale Architecture

SelectlO Resources User Guide (UG571).

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

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

1. Tested according to relevant specifications.

2. Standards specified using the default 1/0 standard configuration. For details, see the UltraScale Architecture
SelectlO Resources User Guide (UG571).

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

Symbol Description All Devices Units
Vom bc DC output Mid measurement level (for IV curve linearity) 0.8 X Veco \Y
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AM D n Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics
LVDS DC Specifications (LVDS_25)

The LVDS_25 standard is available in the HR 1/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

Vceo Supply voltage 2.375 | 2.500 | 2.625 \%
Differential Output Voltage: _

Vopiere® | (Q = Q), Q = High Rt = 100Q across Q and Q signals | 247 | 350 | 600 mV
(Q - Q), Q =High

Voen® Output Common-Mode Voltage Ry = 100 Q across Q and Q signals | 1.000 | 1.250 | 1.485 \Y
Differential Input Voltage:

VIDIFE (Q — Q), Q = High 100 | 350 | 600 | mv
(Q - Q), Q =High

Viem_pc® | Input Common-Mode Voltage (DC Coupling) 0.300 | 1.200 | 1.500 \%

Viem ac® | Input Common-Mode Voltage (AC Coupling) 0.600 - 1.100 \%

Notes:

1. Vocm and Vpoper values are for LVDS_PRE_EMPHASIS = FALSE.

2. Maximum V,per Value is specified for the maximum V,cy specification. With a lower V,cy, a higher Vp e is tolerated only
when the recommended operating conditions and overshoot/undershoot V,y specifications are maintained.

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

4. External input common mode voltage specification for AC coupled configurations. EQUALIZATION = EQ_LEVELO,
EQ _LEVEL1, EQ LEVEL2, EQ LEVEL3, EQ_LEVELA4.

LVDS DC Specifications (LVDS)

The LVDS standard is available in the HP 1/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

Vceo Supply voltage 1.710 | 1.800 | 1.890 \Y
Differential Output Voltage _

Vopiee® (Q — Q), Q = High Rt = 100Q across Q and Q signals | 247 | 350 | 600 mv
(Q — Q). Q = High

Voen® Output Common-Mode Voltage Rt = 100 Q across Q and 6 signals | 1.000 | 1.250 | 1.425 \%
Differential Input Voltage

ViDIFE (Q — Q), Q = High 100 | 350 |600@| mv
(Q — Q). Q = High

Viem pc® | Input Common-Mode Voltage (DC Coupling) 0.300 | 1.200 | 1.425 \Y

Viem_ac® | Input Common-Mode Voltage (AC Coupling) 0.600 - 1.100 \%

Notes:

1. Vocm and Vpop e values are for LVDS_PRE_EMPHASIS = FALSE.

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

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

4. External input common mode voltage specification for AC coupled configurations. EQUALIZATION = EQ_LEVELO,
EQ_LEVEL1, EQ LEVEL2, EQ_LEVEL3, EQ_LEVELA4.
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AM D n Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

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

2016.4 Device
1.23 XCKU025, XCKUO035, XCKU040, XCKUO60, XQKU040, XQKUO60
1.24 XCKUO085, XCKU095, XCKU115, XQKUQ095, XQKU115

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
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

Speed Grade and V¢ nyT Operating Voltages

Device — -
Advance Preliminary Production
XCKU025 -2 (0.95V) and -1 (0.95V)
-3 (1.0V), -2 (0.95V), -1 (0.95V), -1L (0.95V), and
XCKUO035 -1L (0.90v)D)
-3 (1.0V), -2 (0.95V), -1 (0.95V), -1L (0.95V), and
XCKU040 1L (0.90V)@
-3 (1.0V), -2 (0.95V), -1 (0.95V), -1L (0.95V), and
XCKUO060 J1L (0.90v)®)
XCKUOS5 -3 (1.0V), -2 (0.95V), -1 (0.95V), -1L (0.95V), and

-1L (0.90v)(D)
XCKU095 -2 (0.95V) and -1 (0.95V)
-3 (1.0V), -2 (0.95V), -1 (0.95V), -1L (0.95V), and

XCKU115 1L (0.90V)®

XQKU040 -2 (0.95V) and -1 (0.95V)
XQKU060 -2 (0.95V) and -1 (0.95V)
XQKU095 -2 (0.95V) and -1 (0.95V)
XQKU115 -2 (0.95V) and -1 (0.95V)
Notes:

1. The lowest power -1L devices, where Ve )yt = 0.90V, are listed in the Vivado Design Suite as -1LV.
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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 FPGAs Production Software and Speed Specification Release(1)

Speed Grade, Temperature Ranges, and Vo nT Operating Voltages
Device 1.0V 0.95Vv 0.90Vv
-3E -2E, -2I -1C, -11 -1M -1L1 -1L13®
XCKU025() N/A Vivado Tools 2015.3 v1.23 N/A N/A N/A
Vivado Tools 2015.2.1 Vivado Tools 2015.1 v1.23 for
v1.23 for FBVA676 and d K N/7A )
FEVA1156 paCkageS FBVA676 and FFVA1156 packages Vivado Tools 2015.3 v1.23
2
XCKU035() Vivado Tools 2015.3 v1.23 for FBVA900 N/A
. Vivado Tools 2015.4 v1.23 for
Vivado Tools 2015.4 v1.23 for SFVA784 N/A SEVA784
Vivado Tools 2015.2.1 Vivado Tools 2015.1 v1.23 for
v1.23 for FBVAG676 and d K N/A .
FFVA1156 packages FBVAG676 and FFVA1156 packages Vivado Tools 2015.3 v1.23
@
XCKUO40 Vivado Tools 2015.3 v1.23 for FBVA900 N/A
. Vivado Tools 2015.4 v1.23 for
Vivado Tools 2015.4 v1.23 for SFVA784 N/A SEVAT784
. . Vivado Tools Vivado Tools
@
XCKU060 Vivado Tools 2015.4 v1.23 Vivado Tools 2015.2 v1.23 N/A 2015.3 v1.23 | 2015.4 v1.23
XCKU085() | Vivado Tools 2015.4 v1.24 Vivado Tools 2015.3 v1.24 N/A Vivado Tools 2016.1 v1.24
XCKUQ95 N/A Vivado Tools 2015.3 v1.24 N/A N/A N/A
XCKU115@ | Vivado Tools 2015.4 v1.24 Vivado Tools 2015.2.1 v1.24 N/A Vivado Tools 2016.1 v1.24
XQKU040 N/A Vivado Tools 2016.4 v1.23 N/A N/A
XQKUO060 N/A Vivado Tools 2016.4 v1.23 N/A N/A
XQKUO095 N/A Vivado Tools 2016.4 v1.24 N/A N/A
XQKU115 N/A Vivado Tools 2016.4 v1.24 N/A N/A N/A
Notes:

1. For designs developed using Vivado tools prior to 2016.4, see the design advisory answer record AR68169: Design
Advisory for Kintex UltraScale FPGAs and Virtex UltraScale FPGAs—New minimum production speed specification version
(Speed File) required for all designs.

2. Designs with these devices that use the dedicated System Monitor 12C (12C_SCL and 12C_SDA) or PCle reset (PERSTNO
or PERSTN1) 1I/0 where the bank 65 Vcco = 3.3V must use Vivado Design Suite 2015.4 or later.

3. The lowest power -1L devices, where Vo nt = 0.90V, are listed in the Vivado Design Suite as -1LV.
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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 17. In each table, the I/O bank type is either high performance (HP) or high

range (HR).

In LVDS component mode:

e For the input/output registers, the Vivado tools limit clock frequencies to 364.9 MHz for -3 and -2
speed grades or 316.4 MHz for -1 speed grade.

e For IDDR, Vivado tools limit clock frequencies to 729.2 MHz for -3 and -2 speed grades or 632.0 MHz
for -1 speed grade, though performance beyond the speeds outlined below is not implied.

e For ODDR, Vivado tools limit clock frequencies to 730.4 MHz for all speed grades, though
performance beyond the speeds outlined below is not implied.

Table 23: LVDS Component Mode Performance

Speed Grade and V¢ |y Operating Voltages

o 170 1.0V 0.95V 0.90V )
Description Bank Units
Type —3 —2 —1/—1L —1L
Min | Max | Min | Max | Min | Max | Min | Max
HP 0 1250 0 1250 1250 0 1250 | Mb/s
LVDS TX DDR (OSERDES 4:1, 8:1)
HR 0 1250 0 1250 0 1000 0 1000 | Mb/s
HP 0 625 0 625 0 625 0 625 | Mb/s
LVDS TX SDR (OSERDES 2:1, 4:1)
HR 0 625 0 625 0 500 0 500 | Mb/s
HP 0 1250 0 1250 0 1250 0 1250 | Mb/s
LVDS RX DDR (ISERDES 1:4, 1:8)(D
HR 0 1250 0 1250 0 1000 0 1000 | Mb/s
HP 0 625 0 625 0 625 0 625 | Mb/s
LVDS RX SDR (ISERDES 1:2, 1:4)()
HR 0 625 0 625 0 500 0 500 | Mb/s

Notes:

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

phase-tracking algorithms are used to achieve maximum performance.

Table 24: LVDS Native Mode Performance(1)

Speed Grade and V¢ nT Operating Voltages

o 170 1.0V 0.95V 0.90V _
Description Bank Units
Type '3 '2 '1/'1L '1L
Min| Max |Min| Max |Min| Max |Min| Max
HP | 300 | 1600 | 300 | 1600 | 300 | 1400 | 300 | 1400 | Mb/s
LVDS TX DDR (TX_BITSLICE 4:1, 8:1)
HR | 300 | 1250 | 300 | 1250 | 300 | 1250 | 300 | 1250 | Mb/s
HP 150 | 800 |150| 800 |150| 700 | 150 | 700 Mb/s
LVDS TX SDR (TX_BITSLICE 2:1, 4:1)
HR |150| 625 | 150 | 625 |150 625 |150| 625 Mb/s
LVDS RX DDR (RX_BITSLICE 1:4, HP 300 | 160003 | 300 | 160003 | 300 | 14003 | 300 | 14003 | Mb/s
1:8)» HR | 300 | 1250 | 300 | 1250 | 300 | 1250 | 300 | 1250 | Mb/s
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Table 24: LVDS Native Mode Performance(1) (Cont’d)

Speed Grade and V¢ nT Operating Voltages
o 170 1.0V 0.95V 0.90V _
Description Bank Units
Type —3 —2 —1/—1L —1L

Min| Max |Min| Max |Min| Max | Min Max
LVDS RX SDR (RX_BITSLICE 1:2, HP 150 800 150 800 150 700 150 700 Mb/s
1:4)® HR | 150 | 625 |150| 625 |150| 625 | 150 | 625 Mb/s

Notes:

1.
2.

3.
speed grades.

Table 25: LVDS Native-Mode 1000BASE-X Support(1)

Native mode is supported through the High-Speed SelectlO Interface Wizard available with the Vivado Design Suite.
LVDS receivers are typically bounded with certain applications where specific dynamic phase-alignment (DPA) or

phase-tracking algorithms are used to achieve maximum performance.
Asynchronous receiver performance is limited to 1300 Mb/s for -3 and -2 speed grades, and 1250 Mb/s for -1 and -1L

Speed Grade and V¢ nT Operating Voltages

Description 1/0 Bank Type 1.0V 0.95V 0.90Vv
-3 -2 -1/-1L -1L
1000BASE-X HP Yes Yes Yes Yes
Notes:

1.

Std 802.3-2008).
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Table 26 provides the maximum data rates for applicable memory standards using the Kintex UltraScale
FPGAs 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.

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 26: Maximum Physical Interface (PHY) Rate for Memory Interfaces by 1/0 and Package

Speed Grade, Temperature Ranges,
and Vcnt Operating Voltages
170
Memory Bank Package DRAM Type 1.0v 0.95v 0.90vV Units
Standard
Type -1C/1
-3E -2E =21 -1M -1Ll
-1L1
fc')rr‘]g'eorrg:': 2400 | 2400 | 2400 | 2133 | 2133
All FF/RF packages P
All FL/RL packages | 1 rank DIMMM)() 2133 | 2133 | 2133 | 1866 | 1866
FBVA900 2 rank DIMM1)(®) 1866 1866 1866 1600 1600
DDR4 HP 4 rank DIMMM)®) 1333 | 1333 | 1333 N/A N/A Mb/s
FBVAG76 f(')rr‘]%%rrg?]‘t‘ 2133 | 2133 | 2133 | 1866 | 1866
RBAG76 1 rank DIMM1) () 1866 1866 1866 1600 1600
SFVA784
2 rank DIMM)(®) 1600 1600 1600 1600 1600
All FF/RF packages f(')r;?'%gr‘]': 2133 | 2133 | 2133 | 1866 | 1866
All FL/RL packages P
FBVAG76 1 rank DIMM®)(2) 1866 | 1866 | 1866 | 1600 | 1600
RBAG676 2 rank DIMM1)(®) 1600 1600 1600 1333 1333
P FBVA900 4 rank DIMM®#®) 1066 | 1066 | 1066 800 800
DDR3 Single rank 1866 | 1866 | 1866 | 1600 | 1600 | Mb/s
Component
SEVA784 1 rank DIMMM (@) 1600 | 1600 | 1600 | 1600 | 1600
2 rank DIMMM)(3) 1600 | 1600 | 1600 1333 1333
4 rank DIMMM®) 1066 | 1066 | 1066 800 800
HR All Single rank 1333(5) 1066 | 1066
Component
All FF/RF packages f(')rr‘]?'%rrg?]‘: 1866 | 1866 | 1866 & 1600 | 1600
All FL/RL packages P
FBVAG76 1 rank DIMMM®) 1600 | 1600 | 1600 | 1333 | 1333
RBA676 2 rank DIMM)(®) 1333 1333 1333 1066 1066
p FBVA900 4 rank DIMMM®) 800 800 800 606 606
DDR3L Single rank 1600 | 1600 | 1600 | 1600 | 1600 | Mb/s
Component
SFVA784 1 rank DIMM®M)(2) 1600 | 1600 | 1600 | 1333 | 1333
2 rank DIMM®D(3) 1333 1333 1333 1066 1066
4 rank DIMMM)®) 800 800 800 606 606
HR Al Single rank 1066 | 1066 | 1066 | 800 800
Component
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Table 26: Maximum Physical Interface (PHY) Rate for Memory Interfaces by 1/0 and Package

Speed Grade, Temperature Ranges,
and VNt Operating Voltages
170
Memory Bank Package DRAM Type 1.0v 0.95V 0.90v Units
Standard
Type -1C/1
-3E -2E =21 -1M -1L1
-1L1
QDR 11+(®) Al Al Single rank 633 600 600 550 550
component
QDRIV-XP HP All Single rank 800 | 800 | 800 667 | 667(7)
component
All FF/RF packages
MHz
All FL/RL packages
FBVA676 Single rank 1066 1066 1066 933 933
RLDRAM I HP RBAG676 component
FBVA900
SFVA784 933 933 933 800 800
HP All Single rank 1600 | 1600 | 1600 | 1600 | 1600
component
LPDDR3 - Mb/s
HR All Single rank 1066 | 1066 | 1066 | 1066 | 1066
component
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. Includes: 2 rank 1 slot, 1 rank 2 slot, LRDIMM 2 rank 2 slot.
4. Includes: 2 rank 2 slot, 4 rank 1 slot.
5. Memory device must be rated at 1600 or above.
6. The QDRII+ performance specifications are for burst-length 4 (BL = 4) implementations.
7. The supported temperature range for QDRIV-XP -1L is 0°C to 100°C
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I0B Pad Input, Output, and 3-State

Table 27 (high-range 10B (HR)) and Table 28 (high-performance I0B (HP)) summarizes the values of

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

standard-specific data input delay adjustments, output delays terminating at pads (based on standard)

and 3-state delays.

e T\nBuF DELAY paD | is the delay from IOB pad through the input buffer to the I-pin of an I0B pad. The
delay varies depending on the capability of the SelectlO 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 10B
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 HR I/O banks, the on-die termination
turn-on time is always faster than TouTtsur_DELAY TD_PAD When the INTERMDISABLE pin is used.

Table 27: 10B High Range (HR) Switching Characteristics

TINBUF_DELAY_PAD_I

TouTBUF_DELAY_O_PAD

TouTBUF_DELAY_TD_PAD

1.0v

0.95Vv

0.9v

1.0v

0.95Vv

0.9V

1.0V

0.95Vv

0.9V

1/0 Standards Units
3|2 Ham | 3 2 M oam | 3 2 M iaw|
BLVDS_25 0.46 | 0.58 | 0.64 | 0.64 | 0.64 | 1.37 | 1.37 | 1.62 | 1.62 | 1.62 | 1.39 | 1.40 | 1.66 | 1.66 | 1.66 | ns
DIFF_HSTL | 18 F | 0.42 | 0.53| 0.57 | 0.57 | 0.57 | 0.71 | 0.71 | 0.90 | 0.90 | 0.91 | 0.82 | 0.82 | 1.06 | 1.06 | 1.06 | ns
DIFF_HSTL | 18_S | 0.42 | 0.53  0.57 | 0.57 0.57 | 0.83 | 0.83 | 1.02 | 1.02 | 1.03 | 0.93 | 0.94 | 1.16 | 1.16 | 1.16 | ns
DIFF_HSTL_I_F 0.42 | 0.53| 0.57 | 0.57 | 0.57 | 0.73 | 0.73 | 0.92 | 0.92 | 0.93 | 0.90 | 0.90 | 1.14 | 1.14 | 1.14 | ns
DIFF_HSTL IS 0.42| 053|057 | 0.57|0.57 | 0.77 | 0.77 | 0.96 | 0.96 | 0.96 | 0.95 | 0.98 | 1.23 | 1.23 | 1.23 | ns
DIFF_HSTL II_18 F | 0.42 | 0.53 | 0.57 | 0.57 | 0.57 | 0.80 | 0.80 | 0.99 | 0.99 | 1.00 | 0.95 | 0.98 | 1.23 | 1.23 | 1.23 | ns
DIFF_HSTL 1I_18_S | 0.42 | 0.53 | 0.57 | 0.57 | 0.57 | 0.83 | 0.83 | 1.03 | 1.03 | 1.03 | 1.01 | 1.03 | 1.28 | 1.28 | 1.28 | ns
DIFF_HSTL_II_F 0.42 1 053/ 057/057|057/0.71/0.71/0.91/0.91/0.91| 0.87 | 0.87 | 1.11 | 1.11 | 1.11 ns
DIFF_HSTL_II_S 0.42| 053|057 | 0.57 | 0.57 | 0.80 | 0.80 | 0.99 | 0.99 | 0.99 | 0.95 | 0.96 | 1.20 | 1.20 | 1.20 | ns
DIFF_HSUL 12 F | 0.42 | 0.53| 0.57 | 0.57 | 0.57 | 0.73 | 0.73 | 0.92 | 0.92 | 0.92 | 0.73 | 0.73 | 0.92 | 0.92 | 0.92 | ns
DIFF_HSUL 12 S | 0.42 | 053 0.57 | 0.57 0.57 | 0.82 | 0.82 | 1.01 | 1.01 | 1.02 | 0.82 | 0.82 | 1.01 | 1.01 | 1.02 | ns
DIFF_SSTL12_F 0.42 | 0.53| 0.57 | 0.57 | 0.57 | 0.70 | 0.70 | 0.89 | 0.89 | 0.89 | 0.81 | 0.81 | 1.02 | 1.02 | 1.02 | ns
DIFF_SSTL12_S 0.42 1 0.53|/057|0.57|/057|1.04|1.04|1.26|1.26|1.26| 1.04 | 1.04 | 1.26 | 1.26 | 1.26 ns
DIFF_SSTL135_F 0.42| 053|057 | 0.57|0.57 | 0.70 | 0.70 | 0.88 | 0.88 | 0.88 | 0.86 | 0.87 | 1.09 | 1.09 | 1.09 | ns
DIFF_SSTL135_S | 0.42 | 0.53 | 0.57 | 0.57 | 0.57 | 0.77 | 0.77 | 0.96 | 0.96 | 0.96 | 0.93 | 0.94 | 1.18 | 1.18 | 1.18 | ns
DIFF_SSTL135 R F | 0.42 | 0.53| 0.57 | 0.57 | 0.57 | 0.72 | 0.72 | 0.91 | 0.91 | 0.91 | 0.83 | 0.84 | 1.06 | 1.06 | 1.06 | ns
DIFF_SSTL135 R S | 0.42 | 0.53 | 0.57 | 0.57 | 0.57 | 0.80 | 0.80 | 1.00 | 1.00 | 1.00 | 0.93 | 0.93 | 1.17 | 1.17 | 1.17 | ns
DIFF_SSTL15 F 0.42 | 053|057 | 0.57| 0.57 | 0.66 | 0.66 | 0.85  0.85 | 0.85| 0.81 | 0.82 | 1.05 | 1.05 | 1.05 | ns
DIFF_SSTL15_S 0.42| 053|057 | 0.57|0.57 | 0.78 | 0.78 | 0.98 | 0.98 | 0.98 | 0.96 | 0.96 | 1.20 | 1.20 | 1.21 | ns
DIFF_SSTL15 R F | 0.42 | 0.53 | 0.57 | 0.57 | 0.57 | 0.73 | 0.73 | 0.92 | 0.92 | 0.92 | 0.86 | 0.86 | 1.09 | 1.09 | 1.09 | ns
DIFF_SSTL15 R_S 0.42 1 0.53|/ 057|057/ 057/0.81/0.81|1.01/1.01{1.02| 0,93 | 094 | 1.18 | 1.18 | 1.18 ns
DIFF_SSTL18 | F | 0.42 | 0.53| 0.57 | 0.57 | 0.57 | 0.74 | 0.74 | 0.94 | 0.94 | 0.94 | 0.92 | 0.93 | 1.18 | 1.18 | 1.19 | ns
DIFF_SSTL18 IS | 0.42 | 053 0.57 | 0.57  0.57 | 0.86 | 0.86 | 1.05 | 1.05 | 1.06 | 0.86 | 0.86 | 1.05 | 1.05 | 1.06 | ns
DIFF_SSTL18 II_F 0.42 1 0.53|/0.57|/0.57|/0570.71/0.71/ 090,090/ 0.90| 0.87 | 0.88 | 1.11 | 1.11 | 1.12 ns
DIFF_SSTL18_IlS | 0.42 | 0.53  0.57 | 0.57 | 0.57 | 0.83 | 0.83 | 1.03 | 1.03 | 1.03 | 0.99 | 1.04 | 1.29 | 1.29 | 1.30 | ns
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Table 27: 10B High Range (HR) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_I

TouTBUF_DELAY_O_PAD

TouTBUF_DELAY_TD_PAD

1/0 Standards |10V 0.95V 0.9v|1.0v 0.95V 0.9v|1.0v 0.95V 0.9V | nits
3|2 Ham | 3 2 M am | 3 2 Hiaw| 1

HSTL_I1_18_F 0.52|055|/0.59{059|0.59|/0.73,0.73/0.93|/0.93/0.93| 0.84 | 0.84 | 1.08 | 1.08 | 1.08 ns
HSTL_I_18_S 0.52 | 0.55 | 0.59 | 0.59 | 0.59 | 0.85 | 0.85 | 1.05 | 1.05 | 1.05 | 0.95 | 0.96 | 1.18 | 1.18 | 1.18 | ns
HSTL_I_F 0.52|055|/0.59({059|059|/0.75,0.75/0.94|0.94,0.95| 0.92 | 0.92 | 1.16 | 1.16 | 1.17 ns
HSTL IS 0.52 | 0.55 | 0.59 | 0.59 | 0.59 | 0.79 | 0.79 | 0.98 | 0.98 | 0.99 | 0.97 | 1.00 | 1.25 | 1.25 | 1.25 | ns
HSTL_I1_18_F 0.52|055/059({059|059|/0.82,0.82(1.01|1.01/1.02| 0.97 | 1.00 | 1.25 | 1.25 | 1.25 ns
HSTL_II_18_S 0.52 | 0.55 | 0.59 | 0.59 | 0.59 | 0.85 | 0.85 | 1.05 | 1.05 | 1.05 | 1.03 | 1.05 | 1.30 | 1.30 | 1.30 | ns
HSTL_II_F 0.52|055|/0.59({059|0.59|/0.73,0.73/0.93|/0.93/0.93|0.89 | 0.90| 1.13 | 1.13 | 1.13 ns
HSTL_I1_S 0.52 | 0.55 | 0.59 | 0.59 | 0.59 | 0.82 | 0.82 | 1.01 | 1.01 | 1.02 | 0.98 | 0.98 | 1.22 | 1.22 | 1.22 | ns
HSUL_12_F 0.52|055|/0.59(059|059|0.75,0.75[0.94|0.94 | 0.95| 0.75 | 0.75 | 0.94 | 0.94 | 0.95 ns
HSUL_12_S 0.52 ] 0.55/0.59({0.59/059(0.84,0.84|1.04|1.04|1.04| 096 | 0.97 | 1.15 | 1.15 | 1.15 ns
LVCMOS12_F_12 0.76 |0.95|/0.95|{0.95|0.95|/0.95/0.95|/1.16|1.16 | 1.16 | 0.95 | 0.95 | 1.16 | 1.16 | 1.16 ns
LVCMOS12_F 4 0.76 | 0.95 | 0.95 | 0.95 0.95| 1.13 | 1.16 | 1.39 | 1.39 | 1.39 | 1.13 | 1.16 | 1.39 | 1.39 | 1.39 | ns
LVCMOS12_F_8 0.76 | 0.95|/0.95({0.95|/0.95|/0.97 1 0.97(1.19|1.19|1.19| 0.97 | 0.97 | 1.19 | 1.19 | 1.19 ns
LVCMOS12_S_12 | 0.76 | 0.95 | 0.95| 0.95 0.95 | 1.06 | 1.06 | 1.28 | 1.28 | 1.28 | 1.06 | 1.06 | 1.28 | 1.28 | 1.28 | ns
LVCMOS12_S_4 0.76 |0.95|/0.95({0.95|0.95|1.27 1 1.36|1.60|1.60|1.60| 1.27 | 1.36 | 1.60 | 1.60 | 1.60 ns
LVCMOS12_S_8 0.76 | 0.95 | 0.95| 0.95 0.95| 1.10 | 1.10 | 1.32 | 1.32 | 1.32 | 1.10 | 1.10 | 1.32 | 1.32 | 1.32 | ns
LVCMOS15_F_12 0.680.82/0.87|0.87|0.88|/0.96 0.96|1.18|1.18|1.18| 0.96 | 0.96 | 1.18 | 1.18 | 1.18 ns
LVCMOS15_F 16 0.680.82|/0.87|0.87/0.88|{0.94, 094 |1.15|1.15|{1.15|/ 0.94 | 0.94 | 1.17 | 1.17 | 1.17 ns
LVCMOS15_F_4 0.680.82/0.87|0.87/0.88|1.15/1.15/1.38|1.38/1.39| 1.15 | 1.15 | 1.38 | 1.38 | 1.39 ns
LVCMOS15_F_8 0.68 | 0.82 | 0.87 | 0.87 | 0.88 | 1.02 | 1.02 | 1.24 | 1.24 | 1.24 | 1.02 | 1.02 | 1.24 | 1.24 | 1.24 | ns
LVCMOS15_S_12 0.680.82|/0.87|0.87,0.88|1.07|1.07{1.29|1.291.30| 1.07 | 1.07 | 1.29 | 1.29 | 1.30 ns
LVCMOS15_S_16 | 0.68 | 0.82 | 0.87 | 0.87 | 0.88 | 1.04 | 1.04 | 1.26 | 1.26 | 1.27 | 1.04 | 1.04 | 1.26 | 1.26 | 1.27 | ns
LVCMOS15_S_4 0.680.82/0.87|0.87,0.88|1.28|1.29 (153|153 /154 | 1.28 | 1.29 | 1.53 | 1.53 | 1.54 ns
LVCMOS15_S 8 0.68/0.82|/0.87|0.87/0.88|1.11/1.11|1.34|1.34|1.34| 1.11 | 1.11 | 1.34 | 1.34 | 1.34 ns
LVCMOS18_F_12 0.64|0.76 | 0.79{0.79/0.80|1.04 1 1.04|1.25|1.25|11.26| 1.04 | 1.04 | 1.25 | 1.25 | 1.26 ns
LVCMOS18_F_16 0.64 | 0.76 | 0.79| 0.79 | 0.80 | 1.00 | 1.00 | 1.21 | 1.21 | 1.22 | 1.00 | 1.00 | 1.21 | 1.21 | 1.22 | ns
LVCMOS18_F_4 0.64|0.76 | 0.79|0.79/0.80|1.17 |/ 1.17 |1.41|1.41 /1.41| 1.17 | 1.17 | 1.41 | 1.41 | 1.41 ns
LVCMOS18_F_8 0.64 | 0.76 | 0.79| 0.79 | 0.80 | 1.10 | 1.10 | 1.33 | 1.33 | 1.33 | 1.10 | 1.10 | 1.33 | 1.33 | 1.33 | ns
LVCMOS18_S_12 0.64|0.76 | 0.79|0.79/0.80|1.11 1 1.11{1.34|1.34|/1.35|1.11 | 1.11 | 1.34 | 1.34 | 1.35 ns
LVCMOS18_S_16 0.64|0.76 | 0.79|0.79/0.80(1.11/1.11{1.341.34|{1.34| 1.11 | 1.11 | 1.34 | 1.34 | 1.34 ns
LVCMOS18_S_4 0.64|0.76 | 0.79|/0.79/0.80|1.32/1.32|(158|1.58|1.58| 1.32 | 1.32 | 1.58 | 1.58 | 1.58 ns
LVCMOS18_S_8 0.64 | 0.76 | 0.79| 0.79 | 0.80 | 1.18 | 1.18 | 1.38 | 1.38 | 1.38 | 1.18 | 1.18 | 1.38 | 1.38 | 1.38 | ns
LVCMOS25_F_12 0.83/0.85/0.90{0.90/0.91|1.54 154|181 |1.81/1.81| 154 | 154 | 1.81 | 1.81 | 1.81 ns
LVCMOS25_F_16 0.83 | 0.85 | 0.90 | 0.90 | 0.91 | 1.56 | 1.59 | 1.88 | 1.88 | 1.88 | 1.56 | 1.59 | 1.88 | 1.88 | 1.88 | ns
LVCMOS25_F_4 0.83/0.85/0.90({0.90|0.91|2.24 1 2.24 | 256 |2.56|256| 2.24 | 2.24 | 2.56 | 2.56 | 2.56 ns
LVCMOS25_F_8 0.83 | 0.85 | 0.90 | 0.90 | 0.91 | 1.67 | 1.67 | 1.95 | 1.95 | 1.95 | 1.67 | 1.67 | 1.95 | 1.95 | 1.95 | ns
LVCMOS25_S_12 0.83/0.85/0.90[{0.90|0.91|2.05|2.14 |2.47 | 2.47 | 2.47 | 2.05 | 2.14 | 2.47 | 2.47 | 2.47 ns
LVCMOS25_S_16 | 0.83 | 0.85 | 0.90 | 0.90 | 0.91 | 1.84 | 1.89 | 2.19 | 2.19 | 2.19 | 1.84 | 1.89 | 2.19 | 2.19 | 2.19 | ns
LVCMOS25_S_4 0.83/0.85/0.90{0.90|0.91|3.23 | 3.27|3.68|3.68|3.68| 3.23 | 3.27 | 3.68 | 3.68 | 3.68 ns
LVCMOS25_S_8 0.83 | 0.85 | 0.90| 0.90 | 0.91 | 2.11 | 2.15 | 2.47 | 2.47 | 2.47 | 2.11 | 2.15 | 2.47 | 2.47 | 2.47 | ns
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AM D n Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 27: 10B High Range (HR) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_I TOUTBUF_DELAY_O_PAD ToUuTBUF_DELAY_TD_PAD
1/0 Standards | 1-0V 0.95V 0.9v|1.0v 0.95V 0.9v| 1.0V 0.95V 0.9V | Units
3|2 Ham | 3 2 M am | 3 2 Hiaw| 1
LVCMOS33_F_12 0.960.97 |1.03|1.03|1.03|1.98|1.98(2.24|2.24|2.24| 1.98 | 1.98 | 2.24 | 2.24 | 2.24 ns
LVCMOS33_F_16 0.96|0.97 | 1.03| 1.03| 1.03 | 1.79 | 1.79 | 2.09 | 2.09 | 2.09 | 1.79 | 1.79 | 2.09 | 2.09 | 2.09 | ns
LVCMOS33_F_4 0.960.97 |1.03|1.03|1.03|2.34 | 2.34|2.63|2.63|2.63| 2.34 | 2.34 | 2.63 | 2.63 | 2.63 ns
LVCMOS33_F_8 0.96|0.97 | 1.03| 1.03| 1.03 | 2.05 | 2.05 | 2.32 | 2.32 | 2.33 | 2.05 | 2.05 | 2.32 | 2.32 | 2.33 | ns
LVCMOS33_S_12 0.960.97|1.03|1.03|1.03|2.13|2.13|(2.48|2.48|2.48| 2.13 | 2.13 | 2.48 | 2.48 | 2.48 ns
LVCMOS33_S_16 | 0.96 | 0.97 | 1.03 | 1.03 | 1.03 | 2.11 | 2.11 | 2.43 | 2.43 | 2.43 | 2.11 | 2.11 | 2.43 | 2.43 | 2.43 | ns
LVCMOS33_S_4 0.96|0.97|1.03|1.03|1.03| 3.23|3.23|3.67|3.67|3.67| 3.23 | 3.23 | 3.67 | 3.67 | 3.67 ns
LVCMOS33_S_8 0.96|0.97 | 1.03| 1.03| 1.03 | 2.28 | 2.28 | 2.55 | 2.55 | 2.55 | 2.66 | 2.67 | 2.78 | 2.78 | 2.78 | ns
LVDS_25 0.45|0.58 | 0.62|0.62|0.63|0.80|0.83|0.95|0.96 | 0.95 |105.74/105.74/105.85/105.85|105.85 ns
LVPECL 0.43 | 0.57 [ 0.62|0.62 | 0.63| N/A | N/A | N/A | N/A | N/A N/A N/A N/A N/A N/A ns
LVTTL_F_12 1.04,1.04/1.05/1.05/1.06|1.83|1.83|2.10|2.10|2.10| 1.83 | 1.83 | 2.10 | 2.10 | 2.10 ns
LVTTL_F_16 1.04|1.04 | 1.05 | 1.05 | 1.06 | 1.79 | 1.79 | 2.06 | 2.06 | 2.06 | 1.79 | 1.79 | 2.06 | 2.06 | 2.06 | ns
LVTTL_F_4 1.04|11.04|1.05/1.05|1.06|2.34|2.34|2.63|2.63|2.63| 2.34 | 2.34 | 2.63 | 2.63 | 2.63 ns
LVTTL F_8 1.04|1.04 | 1.05 | 1.05 | 1.06 | 1.97 | 1.97 | 2.22 | 2.22 | 2.23 | 1.97 | 1.97 | 2.22 | 2.22 | 2.23 | ns
LVTTL_S_12 1.04,1.04|1.05/1.05/1.06|1.90|1.90|2.19|2.19|2.19| 1.96 | 1.97 | 2.19 | 2.19 | 2.19 ns
LVTTL_S_16 1.04|1.04 | 1.05 | 1.05 | 1.06 | 2.07 | 2.07 | 2.40 | 2.40 | 2.40 | 2.07 | 2.07 | 2.40 | 2.40 | 2.40 | ns
LVTTL_S_4 1.04,11.04|1.05|1.05|1.06 | 3.23|3.23|3.67|3.67 | 3.67 | 3.23 | 3.23 | 3.67 | 3.67 | 3.67 ns
LVTTL_S_8 1.04|1.04| 1.05 | 1.05 | 1.06 | 2.22 | 2.22 | 2.47 | 2.47 | 2.47 | 2.22 | 2.37 | 2.50 | 2.50 | 2.51 | ns
MINI_LVDS_25 0.45|0.58 | 0.62|0.62|0.63|0.80|0.83|0.95|0.96 | 0.95 |105.74/105.74/105.85/105.85|105.85 ns
PPDS_25 0.45|0.58 | 0.62 | 0.62 | 0.63 | 0.80 | 0.83 | 0.95 | 0.96 | 0.95 | 105.74|105.74| 105.85|105.85105.85| ns
RSDS_25 0.45|0.58 | 0.62|0.62|0.63|0.80|0.83|0.95|0.96 | 0.95 |105.74/105.74/105.85/105.85|105.85 ns
SLVS_400_25 0.45 | 0.58 | 0.62 | 0.62 | 0.63 | N/A | N/A | N/A | N/A | N/A N/A N/A N/A N/A N/A ns
SSTL12_F 0.52|055|/0.59({059|059|/0.72,0.72/0.91|/0.91/0.91| 0.83 | 0.83 | 1.04 | 1.04 | 1.04 ns
SSTL12_S 0.52|0.55 | 0.59| 0.59 | 0.59 | 0.78 | 0.78 | 0.97 | 0.97 | 0.98 | 0.88 | 0.88 | 1.11 | 1.11 | 1.11 | ns
SSTL135_F 0.52|055|/059({059|0.59|/0.72,0.72/0.90|/0.90/0.91|/0.88 | 0.89 | 1.11 | 1.11 | 1.11 ns
SSTL135_S 0.52|0.55 | 0.59| 0.59 | 0.59 | 0.77 | 0.77 | 0.97 | 0.97 | 0.97 | 0.94 | 0.94 | 1.18 | 1.18 | 1.18 | ns
SSTL135_R_F 0.52|055|/0.59{059|0.59|/0.74, 0.74/0.93|/0.93/0.93| 0.85 | 0.86 | 1.08 | 1.08 | 1.08 ns
SSTL135 R_S 0.52|0.55 | 0.59| 0.59 | 0.59 | 0.82 | 0.82 | 1.02 | 1.02 | 1.03 | 0.95 | 0.96 | 1.19 | 1.19 | 1.19 | ns
SSTL15_F 0.52|055|/0.59|{0.59|0.59|/0.68 0.68|0.87|0.87,0.87| 0.83 | 0.84 | 1.07 | 1.07 | 1.07 ns
SSTL15._S 0.52|0.55 | 0.59| 0.59 | 0.59 | 0.80 | 0.80 | 1.00 | 1.00 | 1.01 | 0.98 | 0.99 | 1.23 | 1.23 | 1.23 | ns
SSTL15_R_F 0.52|055/059({059|059|/0.75/0.75/0.94|0.94, 094|088 | 0.89|1.11 | 1.11 | 1.11 ns
SSTL15 R S 0.52|0.55 | 0.59 | 0.59 | 0.59 | 0.83 | 0.83 | 1.04 | 1.04 | 1.04 | 0.95 | 0.96 | 1.20 | 1.20 | 1.21 | ns
SSTL18_I_F 0.52 055|059/ 059|/059/0.76 | 0.76 1 0.96 | 0.96 | 0.96| 0.94 | 095 | 1.21 | 1.21 | 1.21 ns
SSTL18 IS 0.52 | 0.55| 0.59 | 0.59 | 0.59 | 0.88 | 0.88 | 1.08 | 1.08 | 1.08 | 0.88 | 0.88 | 1.08 | 1.08 | 1.08 | ns
SSTL18_II_F 0.52]0.55/0.59/059|/059/0.73|/0.73/0.92/0.92|0.92| 0.89 | 0,90 | 1.14 | 1.14 | 1.14 ns
SSTL18 I1_S 0.52 | 0.55| 0.59 | 0.59 | 0.59 | 0.85 | 0.85 | 1.05 | 1.05 | 1.05 | 1.01 | 1.06 | 1.32 | 1.32 | 1.32 | ns
SUB_LVDS 0.45|0.58 | 0.62|0.62|0.63|0.80|0.83|0.95|0.96 | 0.95 |105.74/105.74/105.85/105.85|105.85 ns
TMDS_33 0.57 | 0.65 | 0.73| 0.73 | 0.74 | 0.80 | 0.83 | 0.95 | 0.96 | 0.95 | 105.74|105.74| 105.85|105.85|105.85| ns
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Table 28: 10B High Performance (HP) Switching Characteristics

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

TINBUF_DELAY_PAD_I

TouTBUF_DELAY_O_PAD

TouTBUF_DELAY_TD_PAD

1/0 Standards |10V 0.95V 0.9v|1.0v 0.95V 0.9v|1.0v 0.95V 0.9V Units
32| am | 3 2| am | 3 2|3 |am 1w
DIFF_HSTL_I_12 F 0.43/0.48 | 0.55|/0.55/0.55|/0.46 | 0.50| 0.54 | 0.54| 054|054 0.62|0.68| 0.68| 0.68 ns
DIFF_HSTL_I_12 M 0.43/0.48 | 0.55|0.55| 0.55|/0.50| 0.55|0.60 | 0.60 | 0.60| 0.60 | 0.68 | 0.76 | 0.76 | 0.76 ns
DIFF_HSTL_I1_12_S 0.43/0.48| 0.55|/0.55|0.55|/0.56|0.61|0.67|0.67|0.67|0.67|0.76 | 0.85| 0.85| 0.85 ns
DIFF_HSTL_I_18 F 0.43/0.48 | 0.55|0.55|/0.55|/0.45|0.49 | 0.53|/0.53/0.53|/0.53|0.61|0.68|0.68]| 0.68 ns
DIFF_HSTL_I_18 M 0.43/0.48| 0.55|/0.55/ 055|050 0.55/ 059|059/ 059|059 0.68|0.76 | 0.76 | 0.76 ns
DIFF_HSTL_I_18_ S 0.43/0.48 | 0.55|0.55| 0.55|0.56 | 0.62| 0.67 | 0.67 | 0.67 | 0.67 | 0.77 | 0.86 | 0.86 | 0.86 ns
DIFF_HSTL_I_DCI_12 F| 0.43 | 0.48 | 0.55 | 0.55 | 0.55|0.46 | 0.50 | 0.54 | 0.54 | 0.54 | 0.54 | 0.62 | 0.68 | 0.68 | 0.68 ns
DIFF_HSTL_I_DCI_12 M| 0.43 | 0.48 | 0.55 | 0.55 | 0.55| 0.50 | 0.55 | 0.60 | 0.60 | 0.60 | 0.60 | 0.68 | 0.76 | 0.76 | 0.76 ns
DIFF_HSTL_I_DCI_12_S| 0.43 | 0.48 | 0.55 | 0.55 | 0.55| 0.56 | 0.61 | 0.67 | 0.67 | 0.67 | 0.67 | 0.76 | 0.85 | 0.85 | 0.85 ns
DIFF_HSTL_I _DCI_18 F| 0.43|0.48 | 0.55|0.55|0.55|0.45|0.49|0.53|0.53|0.53|0.53|0.61|0.68|0.68| 0.68 ns
DIFF_HSTL_I_DCI_18 M| 0.43 | 0.48 | 0.55 | 0.55 | 0.55|0.50 | 0.55|0.59|0.59|0.59|0.59|0.68|0.76 | 0.76 | 0.76 ns
DIFF_HSTL_I _DCI_18 S| 0.43|0.48 | 0.55|0.55| 0.55| 0.56 | 0.62 | 0.67 | 0.67 | 0.67 | 0.67 | 0.77 | 0.86 | 0.86 | 0.86 ns
DIFF_HSTL_I_DCI_F 0.43/0.48 | 0.55|/0.55/0.55|/0.46 | 0.50| 0.54|0.54| 054|054 0.62|0.68| 0.68| 0.68 ns
DIFF_HSTL_I_DCI_M 0.43/0.48 | 0.55|0.55| 0.55|/0.50| 0.55|0.60 | 0.60 | 0.60| 0.60 | 0.68 | 0.76 | 0.76 | 0.76 ns
DIFF_HSTL_I_DCI_S 0.43/0.48| 0.55|0.55|0.55|/0.56|0.61|0.67|0.67|0.67|0.67|0.76 | 0.85| 0.85| 0.85 ns
DIFF_HSTL_I_F 0.43/0.48 | 0.55|0.55 | 0.55|/0.46 | 0.50 | 0.54 | 0.54 | 0.54|0.54| 0.62 | 0.68| 0.68 | 0.68 ns
DIFF_HSTL_I_M 0.43/0.48 | 0.55|0.55/0.55|/0.50|0.55|0.60|0.60| 0.60| 0.60| 0.68 | 0.76 | 0.76 | 0.76 ns
DIFF_HSTL_I_S 0.43/0.48 | 0.55|0.55 | 0.55|/0.56 | 0.61|0.67|0.67 | 0.67|0.67|0.76 | 0.85| 0.85| 0.85 ns
DIFF_HSUL_12 DCI_F 0.43/0.48 | 0.55|0.55|/0.55|0.46 | 0.50| 0.54 | 0.54 054|054 |0.62|0.68|0.68| 0.68 ns
DIFF_HSUL_12 DCI_M 0.43/0.48 | 0.55|0.55|0.55|/0.50| 0.55|0.60 | 0.60 | 0.60| 0.60 | 0.68 | 0.76 | 0.76 | 0.76 ns
DIFF_HSUL_12 DCI_S 0.43/0.48 | 0.55|0.55|0.55|/0.56|0.61|0.67|0.67|0.67|0.67|0.76 | 0.85| 0.85| 0.85 ns
DIFF_HSUL_12 F 0.43 |/ 0.48 | 0.55|0.55|0.55|0.46 | 0.50 | 0.54 | 0.54 | 0.54 | 0.54 | 0.62 | 0.68 | 0.68 | 0.68 ns
DIFF_HSUL_12 M 0.43/0.48 | 0.55|0.55|0.55|{0.50|0.55|0.60 | 0.60 | 0.60|0.60|0.68| 0.76 | 0.76 | 0.76 ns
DIFF_HSUL_12 S 0.43/0.48 | 0.55 | 0.55 | 0.55|0.56 | 0.61|0.67|0.67 | 0.67|0.67|0.76 | 0.85| 0.85| 0.85 ns
DIFF_POD10_DCI_F 0.43/0.48 | 0.55|0.55|/0.55|/0.46 | 0.50| 0.55|0.55| 055|058 0.65|0.73|0.73 | 0.73 ns
DIFF_POD10_DCI_M 0.43/0.48 | 0.55|0.55| 055|052 0.58| 0.63|0.63|0.63|0.62|0.71|0.79|0.79 | 0.79 ns
DIFF_POD10_DCI_S 0.43/0.48 | 0.55|/0.55/0.55|/0.61|0.68|0.74 | 0.74 | 0.74| 0.69 | 0.79 | 0.88 | 0.88 | 0.88 ns
DIFF_POD10_F 0.43 |/ 0.48 | 0.55 | 0.55 | 0.55|0.46 | 0.50 | 0.55 | 0.55 | 0.55|0.58 | 0.65 | 0.73 | 0.73 | 0.73 ns
DIFF_POD10_M 0.43/0.48 | 0.55|0.55|0.55{0.52|0.58|0.63|0.63|0.63|0.62|0.71|0.79|0.79|0.79 ns
DIFF_POD10_S 0.43/0.48 | 0.55|0.55|0.55|/0.61|0.68|0.74 | 0.74 | 0.74 | 0.69 | 0.79 | 0.88 | 0.88 | 0.88 ns
DIFF_POD12_DCI_F 0.43/0.48 | 0.55|0.55|/0.55|/0.46 | 0.50| 0.55|0.55| 055|058 0.65|0.73|0.73 | 0.73 ns
DIFF_POD12_DCI_M 0.43/0.48 | 0.55|0.55|0.55|/0.52|0.58| 0.63|0.63|0.63|0.62|0.71|0.79|0.79|0.79 ns
DIFF_POD12_DCI_S 0.43/0.48 | 0.55|/0.55/0.55|/0.61|0.68|0.74|0.74 | 0.74| 0.69 | 0.79 | 0.88 | 0.88 | 0.88 ns
DIFF_POD12_F 0.43 |/ 0.48 | 0.55|0.55 | 0.55|0.46 | 0.50 | 0.55 | 0.55 | 0.55|0.58 | 0.65 | 0.73 | 0.73 | 0.73 ns
DIFF_POD12_M 0.43/0.48 | 0.55|0.55|0.55{0.52|0.58|0.63|0.63|0.63|0.62|0.71|0.79|0.79|0.79 ns
DIFF_POD12_S 0.43/0.48 | 0.55|0.55|0.55|/0.61|0.68|0.74 | 0.74 | 0.74 | 0.69 | 0.79 | 0.88 | 0.88 | 0.88 ns
DIFF_SSTL12_ DCI_F 0.43/0.48 | 0.55|/0.55/0.55|/0.46 | 0.50| 0.54|0.54| 054|054 0.62|0.68| 0.68| 0.68 ns
DIFF_SSTL12_DCI_M 0.43/0.48 | 0.55|0.55| 0.55|/0.50| 0.55|0.60 | 0.60 | 0.60| 0.60 | 0.68 | 0.76 | 0.76 | 0.76 ns
DIFF_SSTL12_DCI_S 0.43/0.48| 0.55|0.55|0.55|/0.56|0.61|0.67|0.67 | 0.67|0.67|0.76 | 0.85| 0.85| 0.85 ns
DIFF_SSTL12_F 0.43/0.48 | 0.55|0.55 | 0.55|/0.46 | 0.50 | 0.54 | 0.54 | 0.54|0.54 | 0.62 | 0.68 | 0.68 | 0.68 ns
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AMDZ1

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 28: 10B High Performance (HP) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_1I

TouTBUF_DELAY_O_PAD

TouTBUF_DELAY_TD_PAD

1/0 Standards | 1-0V 0.95V 0.9v|1.0v 0.95V 0.9v|1.0v 0.95V 0.9V Units
3 2 Mam a3 2 Y iav a3 2 av
DIFF_SSTL12_M 0.43|0.48 | 0.55|0.55|0.55|/0.50|0.55|0.60|0.60|0.60| 0.60|0.68| 0.76 | 0.76 | 0.76 ns
DIFF_SSTL12_ S 0.43 | 0.48 | 0.55 | 0.55 | 0.55 | 0.56 | 0.61 | 0.67 | 0.67 | 0.67 | 0.67 | 0.76 | 0.85 | 0.85 | 0.85 | ns
DIFF_SSTL135_DCI_F 0.43|0.48 | 0.55|0.55| 0.55|0.46 | 0.50 | 0.54 | 0.54 | 0.54 | 0.54 | 0.62 | 0.69 | 0.69 | 0.69 ns
DIFF_SSTL135 DCI_M | 0.43 | 0.48 | 0.55 | 0.55 | 0.55 | 0.50 | 0.55 | 0.60 | 0.60 | 0.60 | 0.60 | 0.68 | 0.76 | 0.76 | 0.76 | ns
DIFF_SSTL135_DCI_S 0.43|0.48 | 0.55 | 0.55| 0.55|0.56 | 0.61|0.67|0.67|0.67|0.67|0.76 | 0.85| 0.85| 0.85 ns
DIFF_SSTL135_F 0.43 | 0.48 | 0.55 | 0.55 | 0.55 | 0.46 | 0.50 | 0.54 | 0.54 | 0.54 | 0.54 | 0.62 | 0.69 | 0.69 | 0.69 | ns
DIFF_SSTL135_M 0.43|0.48 | 0.55|0.55|0.55|/0.50|0.55 0.60|0.60| 0.60| 0.60 | 0.68 | 0.76 | 0.76 | 0.76 ns
DIFF_SSTL135_S 0.43 | 0.48 | 0.55 | 0.55 | 0.55 | 0.56 | 0.61 | 0.67 | 0.67 | 0.67 | 0.67 | 0.76 | 0.85 | 0.85 | 0.85 | ns
DIFF_SSTL15_ DCI_F 0.43|0.48 | 0.55|0.55| 0.55|/0.46 | 0.50 | 0.54 | 0.54 | 0.54 | 0.54| 0.62| 0.68 | 0.68 | 0.68 ns
DIFF_SSTL15_DCI_ M | 0.43 | 0.48 | 0.55 | 0.55 | 0.55 | 0.50 | 0.55 | 0.60 | 0.60 | 0.60 | 0.60 | 0.68 | 0.76 | 0.76 | 0.76 | ns
DIFF_SSTL15_DCI_S 0.43 | 0.48 | 0.55|0.55| 0.55|0.56 | 0.61|0.67|0.67|0.67|0.67|0.76 | 0.85| 0.85| 0.85 ns
DIFF_SSTL15_F 0.43 | 0.48 | 0.55 | 0.55 | 0.55 | 0.46 | 0.50 | 0.54 | 0.54 | 0.54 | 0.54 | 0.62 | 0.68 | 0.68 | 0.68 | ns
DIFF_SSTL15 M 0.43|/0.48 | 0.55|0.55|0.55|/0.50|0.55|0.60|0.60|0.60| 0.60|0.68| 0.76 | 0.76 | 0.76 ns
DIFF_SSTL15_S 0.43 | 0.48 | 0.55 | 0.55 | 0.55 | 0.56 | 0.61 | 0.67 | 0.67 | 0.67 | 0.67 | 0.76 | 0.85 | 0.85 | 0.85 | ns
DIFF_SSTL18_I_DCI_F 0.43 | 0.48 | 0.55|0.55|0.55|/0.45|0.49 | 0.53|0.53|/0.53|/0.53|/0.61|0.68|0.68| 0.68 ns
DIFF_SSTL18_| DCI_M | 0.43 | 0.48 | 0.55 | 0.55 | 0.55 | 0.50 | 0.55 | 0.59 | 0.59 | 0.59 | 0.59 | 0.68 | 0.76 | 0.76 | 0.76 | ns
DIFF_SSTL18_I1_DCI_S 0.43 | 0.48 | 0.55 | 0.55| 0.55|0.56 | 0.62 | 0.67 | 0.67| 0.67 | 0.67|0.77 | 0.86 | 0.86 | 0.86 ns
DIFF_SSTL18_ I F 0.43 | 0.48 | 0.55 | 0.55 | 0.55 | 0.45 | 0.49 | 0.53 | 0.53 | 0.53 | 0.53 | 0.61 | 0.68 | 0.68 | 0.68 | ns
DIFF_SSTL18_1_M 0.43|10.48 | 0.55|/ 055|055/ 050|055/ 059|059/ 059|059|0.68|0.76 | 0.76 | 0.76 ns
DIFF_SSTL18_I_S 0.43 | 0.48 | 0.55 | 0.55 | 0.55 | 0.56 | 0.62 | 0.67 | 0.67 | 0.67 | 0.67 | 0.77 | 0.86 | 0.86 | 0.86 | ns
HSLVDCI_15_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 |/ 0.48 | 0.53 | 0.56 | 0.56 | 0.56 | 0.57|0.64| 0.71 | 0.71 | 0.71 ns
HSLVDCI_15_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.53 | 0.57 | 0.62 | 0.62 | 0.62 | 0.62 | 0.71 | 0.79 | 0.79 | 0.79 | ns
HSLVDCI_15_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52|/0.58 | 0.64 | 0.69|0.69|0.69|0.70| 0.79| 0.88 | 0.88 | 0.88 ns
HSLVDCI_18_F 0.43 |/ 0.46 | 0.52 | 0.52 052|048 | 0.53|0.57|0.57|057|057,0.65|0.71]0.71 ] 0.71 ns
HSLVDCI_18_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52 | 0.57 ] 0.62|0.62|0.62 | 0.62|0.71| 0.79 | 0.79 | 0.79 ns
HSLVDCI_18_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.58 | 0.64 | 0.69 | 0.69 | 0.69 | 0.70 | 0.80 | 0.90 | 0.90 | 0.90 | ns
HSTL_I_12_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 |/ 0.48 | 0.52 | 0.56 | 0.56 | 0.56 | 0.56 | 0.63 | 0.70 | 0.70 | 0.70 ns
HSTL I 12 M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52 | 0.57 | 0.61 | 0.61 | 0.61 | 0.61 | 0.70 | 0.78 | 0.78 | 0.78 | ns
HSTL_I1_12_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68|0.68| 0.68| 0.69 | 0.78 | 0.87 | 0.87 | 0.87 ns
HSTL I 18 _F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.47 | 0.51 | 0.55 | 0.55 | 0.55 | 0.55 | 0.63 | 0.70 | 0.70 | 0.70 | ns
HSTL_I1_18_M 0.43|0.46 | 0.52 | 0.52 | 0.52|0.52|0.570.61|0.61|0.61|0.61|0.70| 0.78 | 0.78 | 0.78 ns
HSTL I 18_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.58 | 0.63 | 0.69 | 0.69 | 0.69 | 0.69 | 0.78 | 0.88 | 0.88 | 0.88 | ns
HSTL_I_DCI_12_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.48 | 0.52 | 0.56 | 0.56 | 0.56|0.56|0.63|0.70| 0.70 | 0.70 ns
HSTL_I_DCI_12_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52 | 0.57 | 0.61 | 0.61 | 0.61 | 0.61 | 0.70 | 0.78 | 0.78 | 0.78 | ns
HSTL_I_DCI_12_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68|0.68| 0.68| 0.69 | 0.78 | 0.87 | 0.87 | 0.87 ns
HSTL_I_DCI_18_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.47 | 0.51 | 0.55 | 0.55 | 0.55 | 0.55 | 0.63 | 0.70 | 0.70 | 0.70 | ns
HSTL_I_DCI_18 M 0.43|0.46 | 0.52 | 0.52 | 0.52|0.52|0570.61|0.61|0.61|0.61|0.70| 0.78 | 0.78 | 0.78 ns
HSTL_I_DCI_18_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.58 | 0.63 | 0.69 | 0.69 | 0.69 | 0.69 | 0.78 | 0.88 | 0.88 | 0.88 | ns
HSTL_I_DCI_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52|0.47 | 0.52 | 0.56|0.56|0.56|0.56|0.63|0.70| 0.70| 0.70 ns
HSTL_I_DCI_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52 | 0.57 | 0.61 | 0.61 | 0.61 | 0.61 | 0.70 | 0.78 | 0.78 | 0.78 | ns
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AMDZ1

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 28: 10B High Performance (HP) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_1I

TouTBUF_DELAY_O_PAD

TouTBUF_DELAY_TD_PAD

1/0 Standards | 1-0V 0.95V 0.9v|1.0v 0.95V 0.9v|1.0v 0.95V 0.9V Units
3 2 Mam a3 2 Y iav a3 2 av
HSTL_I_DCI_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57|/0.63 ] 0.68|0.68| 0.68| 0.69| 0.78 | 0.87 | 0.87 | 0.87 ns
HSTL I F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.47 | 0.52 | 0.56 | 0.56 | 0.56 | 0.56 | 0.63 | 0.70 | 0.70 | 0.70 | ns
HSTL_I_M 0.43|0.46 | 0.52 | 0.52 | 0.52|0.52|0.570.61|0.61|0.61|0.61|0.70| 0.78 | 0.78 | 0.78 ns
HSTL IS 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68 | 0.68 | 0.68 | 0.69 | 0.78 | 0.87 | 0.87 | 0.87 | ns
HSUL_12_DCI_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 |/ 0.48 | 0.52 | 0.56 | 0.56 | 0.56 | 0.56 | 0.63| 0.70| 0.70 | 0.70 ns
HSUL_12_DCI_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52 | 0.57 | 0.61 | 0.61 | 0.61 | 0.61 | 0.70 | 0.78 | 0.78 | 0.78 | ns
HSUL_12_DCI_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68|0.68| 0.68| 0.69 | 0.78 | 0.87 | 0.87 | 0.87 ns
HSUL 12 F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.48 | 0.52 | 0.56 | 0.56 | 0.56 | 0.56 | 0.63 | 0.70 | 0.70 | 0.70 | ns
HSUL_12_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52|0.570.61|0.61|0.61|0.61|0.70| 0.78 | 0.78 | 0.78 ns
HSUL 12_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68 | 0.68 | 0.68 | 0.69 | 0.78 | 0.87 | 0.87 | 0.87 | ns
LVCMOS12_F_2 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.67 | 0.73 | 0.79 | 0.79 | 0.79 | 0.67 | 0.73 | 0.79 | 0.79 | 0.79 ns
LVCMOS12_F_4 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.63 | 0.68 | 0.73 | 0.73 | 0.73 | 0.63 | 0.68 | 0.73 | 0.73 | 0.73 | ns
LVCMOS12_F_6 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.59 | 0.64 | 0.69 | 0.69 | 0.69 | 0.59 | 0.65 | 0.72 | 0.72 | 0.72 ns
LVCMOS12_F_8 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.57 | 0.63 | 0.67 | 0.67 | 0.67 | 0.59 | 0.66 | 0.72 | 0.72 | 0.72 | ns
LVCMOS12_M_2 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.72 | 0.79 1| 0.85|0.85|0.85 | 0.72 | 0.79 | 0.85 | 0.85 | 0.85 ns
LVCMOS12_M_4 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.66 | 0.71 | 0.77 | 0.77 | 0.77 | 0.66 | 0.71 | 0.77 | 0.77 | 0.77 ns
LVCMOS12_M_6 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.62 | 0.67 | 0.72 | 0.72 | 0.72 | 0.62 | 0.69 | 0.75 | 0.75 | 0.75 ns
LVCMOS12_M_8 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.62 | 0.67 | 0.72 | 0.72 | 0.72 | 0.64 | 0.71 | 0.78 | 0.78 | 0.78 | ns
LVCMOS12_S_2 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.77 | 0.89 | 0.96 | 0.96 | 0.96 | 0.77 | 0.89 | 0.96 | 0.96 | 0.96 ns
LVCMOS12_S_4 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.68 | 0.74 | 0.79 | 0.79 | 0.79 | 0.68 | 0.74 | 0.79 | 0.79 | 0.79| ns
LVCMOS12_S_6 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.66 | 0.72 | 0.78 | 0.78 | 0.78 | 0.66 | 0.72 | 0.79 | 0.79 | 0.79 ns
LVCMOS12_S_8 0.56 | 0.66 | 0.74 | 0.76 | 0.74 | 0.66 | 0.72 | 0.77 | 0.77 | 0.77 | 0.67 | 0.74 | 0.82 | 0.82 | 0.82 | ns
LVCMOS15_F_12 0.45|0.52 /058 0.60|0.58|0.61|/0.66 | 0.71|0.71|0.71|0.66 | 0.73 | 0.81 | 0.81 | 0.81 ns
LVCMOS15_F_2 0.45|0.52 | 0.58 | 0.60 | 0.58 | 0.73 | 0.77 | 0.83 | 0.83 | 0.83 | 0.73 | 0.77 | 0.83 | 0.83 | 0.83 | ns
LVCMOS15_F 4 0.45|0.52 1 0.58 | 0.60| 0.58|0.69|0.730.78|0.78| 0.78 | 0.69 | 0.73 | 0.78 | 0.78 | 0.78 ns
LVCMOS15_F_6 0.45 | 0.52 | 0.58 | 0.60 | 0.58 | 0.63 | 0.68 | 0.73 | 0.73 | 0.73 | 0.63 | 0.70 | 0.77 | 0.77 | 0.77 | ns
LVCMOS15_F_8 0.45|0.52 1 0.58 | 0.60| 0.58|0.61|0.66 | 0.72|0.72 | 0.72 | 0.63 | 0.71 | 0.78 | 0.78 | 0.78 ns
LVCMOS15_M_12 0.45|0.52 | 0.58 | 0.60 | 0.58 | 0.63 | 0.69 | 0.75 | 0.75 | 0.75 | 0.67 | 0.77 | 0.85 | 0.85 | 0.85 | ns
LVCMOS15_M_2 0.45|0.52 | 0.58 | 0.60|0.58|0.77 |/ 0.80 | 0.86|0.86 | 0.86 | 0.77 | 0.80| 0.86 | 0.86 | 0.86 ns
LVCMOS15_M_4 0.45|0.52 | 0.58 | 0.60 | 0.58 | 0.72 | 0.76 | 0.82 | 0.82 | 0.82 | 0.72 | 0.76 | 0.82 | 0.82 | 0.82 | ns
LVCMOS15_M_6 0.45| 0.52 |1 0.58 | 0.60| 0.58| 0.67 | 0.72 | 0.78 | 0.78 | 0.78 | 0.67 | 0.74 | 0.82 | 0.82 | 0.82 ns
LVCMOS15_M_8 0.45 | 0.52 | 0.58 | 0.60 | 0.58 | 0.65 | 0.71 | 0.76 | 0.76 | 0.76 | 0.65 | 0.76 | 0.83 | 0.83 | 0.83 | ns
LVCMOS15_S_12 0.45| 0.52 1 0.58 | 0.60| 0.58| 0.65|0.70 | 0.75 | 0.75| 0.75 | 0.67 | 0.75 | 0.83 | 0.83 | 0.83 ns
LVCMOS15_S_2 0.45|0.52 | 0.58 | 0.60 | 0.58 | 0.78 | 0.85 | 0.91 | 0.91 | 0.91 | 0.78 | 0.85 | 0.91 | 0.91 | 0.91| ns
LVCMOS15_S_4 0.45|0.52 1 0.58 | 0.60| 0.58|0.74|0.78 0.84|0.84|0.84|0.74 | 0.78| 0.84 | 0.84 | 0.84 ns
LVCMOS15_S_6 0.45|0.52 | 0.58 | 0.60 | 0.58 | 0.72 | 0.76 | 0.82 | 0.82 | 0.82 | 0.72 | 0.76 | 0.84 | 0.84 | 0.84| ns
LVCMOS15_S_8 0.45|0.52 1 0.58 | 0.60| 0.58|0.68|0.73 ] 0.79|0.79| 0.79 | 0.68 | 0.75 | 0.83 | 0.83 | 0.83 ns
LVCMOS18_F_12 0.43 | 0.49 | 0.54 | 0.55 | 0.54 | 0.67 | 0.72 | 0.78 | 0.78 | 0.78 | 0.67 | 0.81 | 0.90 | 0.90 | 0.90 | ns
LVCMOS18_F_2 0.43]/0.49 054055054094 |1.071.15|1.15|/1.15/0.94|1.07|1.15 | 1.15| 1.15 ns
LVCMOS18_F_4 0.43 | 0.49 | 0.54 | 0.55 | 0.54 | 0.78 | 0.82 | 0.89 | 0.89 | 0.89 | 0.78 | 0.82 | 0.89 | 0.89 | 0.89 | ns
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AMDZ1

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 28: 10B High Performance (HP) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_1I

TouTBUF_DELAY_O_PAD

TouTBUF_DELAY_TD_PAD

1/0 Standards | 1-0V 0.95V 0.9v|1.0v 0.95V 0.9v|1.0v 0.95V 0.9V Units
3 2 Mam a3 2 Y iav a3 2 av
LVCMOS18_F_6 0.43|10.49 | 0.54 055|054 |0.72|0.77 1 0.83]0.83|/0.83|0.72|0.79 | 0.88 | 0.88 | 0.88 ns
LVCMOS18_F_8 0.43 | 0.49 | 0.54 | 0.55 | 0.54 | 0.70 | 0.75 | 0.81 | 0.81 | 0.81 | 0.72 | 0.81 | 0.89 | 0.89 | 0.89 | ns
LVCMOS18_M_12 0.43|10.49 054 055|054/ 0.70 0.76 1 0.81 | 0.81|0.81|0.74 | 0.83| 0.92 | 0.92 | 0.92 ns
LVCMOS18 M_2 0.43/0.49,0.54|/055/054{099/1.10/1.19(1.19|1.19(/0.991.10|1.19|1.19| 1.19 ns
LVCMOS18_M_4 0.43]/0.49 1 0.54 | 055|/0.54/0.82|0.860.92|0.92|/0.92|/0.82|0.86| 0.92| 0.92 | 0.92 ns
LVCMOS18_M_6 0.43 | 0.49 | 0.54 | 0.55 | 0.54 | 0.75 | 0.80 | 0.87 | 0.87 | 0.87 | 0.75 | 0.81 | 0.90 | 0.90 | 0.90 | ns
LVCMOS18_M_8 0.43|/0.49 1 0.54 055|054/ 0.73/0.78 0.85|0.85|0.85|0.73|/0.83| 0.92 | 0.92 | 0.92 ns
LVCMOS18_S_12 0.43 | 0.49 | 0.54 | 0.55  0.54 | 0.74 | 0.78 | 0.84 | 0.84 | 0.84 | 0.76 | 0.83 | 0.92 | 0.92 | 0.92| ns
LVCMOS18_S_2 0.43]/0.49 054 |/055/054|1.05|1.161.25|1.25|1.25|1.05|1.16|1.25|1.25| 1.25 ns
LVCMOS18_S_4 0.43 | 0.49 | 0.54 | 0.55 | 0.54 | 0.83 | 0.86 | 0.93 | 0.93 | 0.93 | 0.83 | 0.86 | 0.93 | 0.93 | 0.93 | ns
LVCMOS18_S_6 0.43]/0.49 1 0.54 055|054/ 0.79/0.82]0.89|0.89|0.89|0.79| 0.82| 0.90 | 0.90 | 0.90 ns
LVCMOS18_S_8 0.43 | 0.49 | 0.54 | 0.55 | 0.54 | 0.75 | 0.80 | 0.86 | 0.86 | 0.86 | 0.75 | 0.82 | 0.90 | 0.90 | 0.90 | ns
LVDCI_15_F 0.45| 0.52 | 0.58 | 0.60| 0.58 | 0.48 | 0.53 | 0.56 | 0.56 | 0.56 | 0.57|0.64 | 0.71 | 0.71 | 0.71 ns
LVDCI_15_M 0.45 | 0.52 | 0.58 | 0.60 | 0.58 | 0.53 | 0.57 | 0.62 | 0.62 | 0.62 | 0.62 | 0.71 | 0.79 | 0.79 | 0.79 | ns
LVvDCI_15_S 0.45| 0.52 1 0.58 | 0.60| 0.58| 0.58|0.64 | 0.69|0.69|0.69|0.70| 0.79 | 0.88 | 0.88 | 0.88 ns
LvDCI_18 F 0.43/0.49 | 0.54 | 0.55/0.54|0.48 | 0.53|0.57|0.57|057|057,0.65|0.71]0.71 ] 0.71 ns
LvDCI_18_M 0.43|10.49 | 0.54 | 055|0.54|0.52|057]062|0.62|0.62|0.62|0.71| 0.79 | 0.79 | 0.79 ns
LVDCI_18_S 0.43 | 0.49 | 0.54 | 0.55 | 0.54 | 0.58 | 0.64 | 0.69 | 0.69 | 0.69 | 0.70 | 0.80 | 0.90 | 0.90 | 0.90 | ns
LVDS 0.42 |1 0.46 | 0.51 | 0.51 | 0.51|0.57 | 0.67 | 0.72 | 0.72 | 0.72 |890.24|890.26|890.28 |890.28 | 890.28 ns
POD10_DCI_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.48 | 0.52 | 0.56 | 0.56 | 0.56 | 0.59 | 0.67 | 0.74 | 0.74 | 0.74| ns
POD10_DCI_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 |/ 0.54|0.60 | 0.65|0.65|0.65|0.64 | 0.73 | 0.81 | 0.81 | 0.81 ns
POD10_DCI_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.63 | 0.69 | 0.76 | 0.76 | 0.76 | 0.71 | 0.81 | 0.89 | 0.89 | 0.89 | ns
POD10_F 0.43|0.46 | 0.52 | 0.52 | 0.52 |/ 0.48 | 0.52 | 0.56 | 0.56|0.56|0.59|0.67|0.74|0.74 | 0.74 ns
POD10_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.54 | 0.60 | 0.65 | 0.65 | 0.65 | 0.64 | 0.73 | 0.81 | 0.81 | 0.81| ns
POD10_S 0.43|0.46 | 0.52 | 0.52 | 0.52|0.63|0.69 | 0.76 | 0.76 | 0.76 | 0.71 | 0.81 | 0.89 | 0.89 | 0.89 ns
POD12_DCI_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.48 | 0.52 | 0.56 | 0.56 | 0.56 | 0.59 | 0.67 | 0.74 | 0.74 | 0.74| ns
POD12_DCI_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 |/ 0.54|0.60 | 0.65|0.65|0.65|0.64 | 0.73 | 0.81 | 0.81 | 0.81 ns
POD12_DCI_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.63 | 0.69 | 0.76 | 0.76 | 0.76 | 0.71 | 0.81 | 0.89 | 0.89 | 0.89 | ns
POD12_F 0.43|0.46 | 0.52 | 0.52 | 0.52 | 0.48 | 0.52 | 0.56 | 0.56|0.56|0.59|0.67|0.74|0.74 | 0.74 ns
POD12_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.54 | 0.60 | 0.65 | 0.65 | 0.65 | 0.64 | 0.73 | 0.81 | 0.81 | 0.81| ns
POD12_S 0.43|0.46 | 0.52 | 0.52 | 0.52|0.63|0.69 | 0.76 | 0.76 | 0.76 | 0.71 | 0.81 | 0.89 | 0.89 | 0.89 ns
SLVS _400_18 0.42 | 0.46 | 0.51 | 0.51 | 0.51 | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A ns
SSTL12_DCI_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.48 | 0.52 | 0.56 | 0.56 | 0.56 | 0.56 | 0.63 | 0.70 | 0.70 | 0.70 ns
SSTL12_DCI_M 0.43|0.46 | 0.52 | 0.52 | 0.52 | 0.52 | 0.57 | 0.61 | 0.61 | 0.61 | 0.61 | 0.70 | 0.78 | 0.78 | 0.78 | ns
SSTL12_DCI_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 ] 0.68|0.68| 0.68| 0.69 | 0.78 | 0.87 | 0.87 | 0.87 ns
SSTL12 F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.48 | 0.52 | 0.56 | 0.56 | 0.56 | 0.56 | 0.63 | 0.70 | 0.70 | 0.70 | ns
SSTL12_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52|0.570.61|0.61|0.61|0.61|0.70| 0.78 | 0.78 | 0.78 ns
SSTL12_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68 | 0.68 | 0.68 | 0.69 | 0.78 | 0.87 | 0.87 | 0.87 | ns
SSTL135_DCI_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 |/ 0.48 | 0.52 | 0.56 | 0.56 | 0.56 | 0.56 | 0.64 | 0.70 | 0.70 | 0.70 ns
SSTL135_DCI_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52 | 0.57 | 0.61 | 0.61 | 0.61 | 0.61 | 0.70 | 0.78 | 0.78 | 0.78 | ns
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AM D n Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 28: 10B High Performance (HP) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_I TOUTBUF_DELAY_O_PAD ToUTBUF_DELAY_TD_PAD
1/0 Standards | 1-0V 0.95V 0.9v|1.0v 0.95V 0.9v|1.0v 0.95V 0.9V Units
3 2 Mam a3 2 Y iav a3 2 av

SSTL135_DCI_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57|0.63 ] 0.68|0.68| 0.68| 0.69 | 0.78 | 0.87 | 0.87 | 0.87 ns
SSTL135_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.48 | 0.52 | 0.56 | 0.56 | 0.56 | 0.56 | 0.64 | 0.70 | 0.70 | 0.70 | ns
SSTL135_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52|0.52|0.570.61|0.61|0.61|0.61|0.70| 0.78 | 0.78 | 0.78 ns
SSTL135_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68 | 0.68 | 0.68 | 0.69 | 0.78 | 0.87 | 0.87 | 0.87 | ns
SSTL15_DCI_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.47 | 0.52 | 0.56|0.56|0.56|0.56|0.63|0.70|0.70| 0.70 ns
SSTL15_DCI_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52 | 0.57 | 0.61 | 0.61 | 0.61 | 0.61 | 0.70 | 0.78 | 0.78 | 0.78 | ns
SSTL15_DCI_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 ] 0.68|0.68| 0.68| 0.69 | 0.78 | 0.87 | 0.87 | 0.87 ns
SSTL15_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.47 | 0.52 | 0.56 | 0.56 | 0.56 | 0.56 | 0.63 | 0.70 | 0.70 | 0.70 | ns
SSTL15_M 0.43|0.46 | 0.52 | 0.52 | 0.52|0.52|0.570.61|0.61|0.61|0.61|0.70| 0.78 | 0.78 | 0.78 ns
SSTL15_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68 | 0.68 | 0.68 | 0.69 | 0.78 | 0.87 | 0.87 | 0.87 | ns
SSTL18_I_DCI_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52|/0.47|0.51|055|055|055|055|0.63|0.70| 0.70 | 0.70 ns
SSTL18_1_DCI_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52 | 0.57 | 0.61 | 0.61 | 0.61 | 0.61 | 0.70 | 0.78 | 0.78 | 0.78 | ns
SSTL18_I_DCI_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52|/0.58 | 0.63]0.69|0.69|0.69|0.69|0.78 | 0.88 | 0.88 | 0.88 ns
SSTL18 I F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.47 | 0.51 | 0.55 | 0.55 | 0.55 | 0.55 | 0.63 | 0.70 | 0.70 | 0.70 | ns
SSTL18_ I_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 052|057 0.61|0.61|0.61|0.61|0.70| 0.78 | 0.78 | 0.78 ns
SSTL18 IS 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.58 | 0.63 | 0.69 | 0.69 | 0.69 | 0.69 | 0.78 | 0.88 | 0.88 | 0.88 | ns
SUB_LVDS 0.42 | 0.46 | 0.51 | 0.51 | 0.51|0.57 | 0.67 | 0.72 | 0.72 | 0.72 |890.24|890.26|890.28 890.28 | 890.28 ns

Table 29 specifies the values of Toyteyur_peLay TE_PaD @nd TiNBUF_DELAY IBUFDIS_O- 1OUTBUF_DELAY_TE_PAD IS the
delay from the T pin to the IOB pad through the output buffer of an IOB pad, when 3-state is enabled (i.e.,

a high impedance state). T\nguUF DELAY 1BUFDIS o 1S the IOB delay from IBUFDISABLE to O output. In HP 1/O
banks, the internal DCI termination turn-off time is always faster than Toutsur DELAY TE pAD When the
DCITERMDISABLE pin is used. In HR 1/O banks, the internal IN_.TERM termination turn-off time is always
faster than TOUTBUF_DELAY_TE_PAD when the INTERMDISABLE pln is used.

Table 29: 10B 3-state Output Switching Characteristics

Speed Grade and Ve |nT
Operating Voltages
Symbol Description 1.0V 0.95V 0.90V Units
-3 -2 |-1/-1L| -1L
T input to pad high-impedance for HR 1/0 banks 1.37 1.52 1.69 1.69 ns
T input to pad high-impedance for HP 1/0 banks 0.62 0.71 0.78 0.78 ns

IBUF turn-on time from IBUFDISABLE to O output
for HR 1/0 banks

IBUF turn-on time from IBUFDISABLE to O output
for HP 1/0 banks

@

TouTBUF_DELAY_TE_PAD

0.47 0.65 0.68 0.68 ns

TINBUF_DELAY_IBUFDIS_O
1.06 1.21 1.49 1.49 ns

Notes:

1. The Toutsur DELAY TE paD Values are applicable to single-ended 1/0 standards. For true differential standards, the values
are larger. Use the Vivado timing report for the most accurate timing values for your configuration.
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/0 Standard Adjustment Measurement Methodology

Input Delay Measurements

Table 30 shows the test setup parameters used for measuring input delay.

Table 30: Input Delay Measurement Methodology

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Description Y tmibute | VOO @@ S, | 3B
LVCMOS, 1.2V LVCMOS12 0.1 1.1 0.6 -
LVCMOS15,
LVCMOS, LVDCI, HSLVDCI, 1.5V LVDCI_15, 0.1 1.4 0.75 -
HSLVDCI_15
LVCMOS18,
LVCMOS, LVDCI, HSLVDCI, 1.8V LVDCI_18, 0.1 1.7 0.9 -
HSLVDCI_18
LVCMOS, 2.5V LVCMOS25 0.1 2.4 1.25 -
LVCMOS, 3.3V LVCMOS33 0.1 3.2 1.65 -
LVTTL, 3.3V LVTTL 0.1 3.2 1.65 -
E'i;'; I(,hil‘-:’_g'\fpeed transceiver logic), HSTL_I_12 Vegr — 0.5 | Vggr + 0.5 | Vper 0.60
HSTL, Class I and I, 1.5V HSTL_I, HSTL_II Vger — 0.65 | Vggr + 0.65 | Vger 0.75
HSTL, Class I and 11, 1.8V :gt::l__lfé Vper — 0.8 | Vegr + 0.8 | Veer 0.90
HSUL (high-speed unterminated logic), 1.2V | HSUL_12 Veeg — 0.5 | Vggg + 0.5 VRer 0.60
SSTL (stub series terminated logic), 1.2V SSTL12 Vgeg — 0.5 | Vggg + 0.5 VREF 0.60
SSTL, 1.35V SSTL135, SSTL135_R | Vgegr — 0.575 | Vger + 0.575|  Vger 0.675
SSTL, 1.5V SSTL15, SSTL15_R VRer — 0.65 | Vrer + 0.65 | VRer 0.75
SSTL, Class | and II, 1.8V SSTL18_ I, SSTL18 Il | Vgegr — 0.8 | Vger + 0.8 VRer 0.90
POD10, 1.0V POD10 VRer — 0.6 | Vggr + 0.6 VREF 0.70
POD12, 1.2V POD12 VRer — 0.74 | Vrge + 0.74 | VRer 0.84
DIFF_HSTL, Class I, 1.2V DIFF_HSTL_1_12 0.6 — 0.125 | 0.6 + 0.125 0(®) -
DIFF_HSTL, Class | and 11,1.5V B:Eﬁzﬂgit::i 0.75-0.125|0.75 + 0.125|  0(6) -
DIFF_HSTL, Class I and 11, 1.8V g:EE:Egt:T_lfé 0.9-0.125 | 0.9+ 0.125 0 -
DIFF_HSUL, 1.2V DIFF_HSUL_12 0.6 —0.125 | 0.6 + 0.125 0(®) -
DIFF_SSTL, 1.2V DIFF_SSTL12 0.6 —0.125 | 0.6 + 0.125 0(®) -
DIFF_SSTL135/DIFF_SSTL135 R, 1.35V B:Eizggﬁggj 06(.517;5_ szg’; 0® —
DIFF_SSTL15/DIFF_SSTL15_R, 1.5V g:EEggﬁg_R 0.75-0.125|0.75 + 0.125|  0(®) -
DIFF_SSTL18 I/DIFF_SSTL18_1II, 1.8V B:Eizgg%ig::i 0.9 -0.125 | 0.9 + 0.125 0(®) -
DIFF_POD10, 1.0V DIFF_POD10 0.70 — 0.125|0.70 + 0.125  0(®) -
DIFF_POD12, 1.2V DIFF_POD12 0.84 — 0.125|0.84 + 0.125| 0(®) -
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Table 30: Input Delay Measurement Methodology (Cont’d)

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Description Y trpute | MO@ @@ S, 85

IiVéDVS (low-voltage differential signaling), LVDS 09-0125 | 0.9 + 0.125 06 _
LVDS_25, 2.5V LVDS_25 1.25-0.125/1.25 + 0.125| 0(®) -
SUB_LVDS, 1.8V SUB_LVDS 0.9-0.125 | 0.9 + 0.125 0(®) -
SLVS, 1.8V SLVS_ 400 18 0.9 -0.125 | 0.9 + 0.125 0(®) -
SLVS, 2.5V SLVS_400_25 1.25-0.125/1.25 + 0.125| 0®) —
LVPECL, 2.5 LVPECL 1.25 -0.125(1.25 + 0.125| 0(®) -
BLVDS_25, 2.5V BLVDS 25 1.25 -0.125(1.25 + 0.125| 0(®) -
MINI_LVDS_25, 2.5V MINI_LVDS_ 25 1.25-0.125/1.25 + 0.125| 0(®) -
PPDS_25 PPDS_25 1.25 -0.125|1.25 + 0.125| 0(®) -
RSDS_25 RSDS_25 1.25 - 0.125|1.25 + 0.125| 0(®) -
TMDS_33 TMDS_33 3-0.125 3+ 0.125 0(®) -
Notes:

1. The input delay measurement methodology parameters for LVDCI are the same for LVCMOS standards of the same
voltage. Input delay measurement methodology parameters for HSLVDCI are the same as for HSTL_ Il standards of the
same voltage. Parameters for all other DCI standards are the same for the corresponding non-DCI standards.

2. Input waveform switches between V and V.

3. Measurements are made at typical, minimum, and maximum Vgge values. Reported delays reflect worst case of these

measurements. Vgge Values listed are typical

4. Input voltage level from which measurement starts.
5. This is an input voltage reference that bears no relation to the Vgee/Vyeas parameters found in IBIS models and/or noted

in Figure 1.

6. The value given is the differential input voltage.
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AM D n Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Output Delay Measurements

Output delays are measured with short output traces. Standard termination was used for all testing. The
propagation delay of the trace is characterized separately and subtracted from the final measurement, and
is therefore not included in the generalized test setups shown in Figure 1 and Figure 2.

VRer

FPGA Output RRer

VMEAS (voltage level when taking delay measurement)

_— CREF (probe capacitance)

DS892_01_120414

Figure 1: Single-Ended Test Setup

—— Crer Rrer VmEAs

r 1

DS892_02_120414

FPGA Output

Figure 2: Differential Test Setup

Parameters Vrer, Rrers Crer @and Veas fully describe the test conditions for each I/O standard. The most
accurate prediction of propagation delay in any given application can be obtained through IBIS
simulation, using this method:

1.
2.
3.

Simulate the output driver of choice into the generalized test setup using values from Table 31.

Record the time to Vygas.

Simulate the output driver of choice into the actual PCB trace and load using the appropriate IBIS
model or capacitance value to represent the load.

Record the time to Vygas.

Compare the results of step 2 and step 4. The increase or decrease in delay yields the actual
propagation delay of the PCB trace.
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Table 31: Output Delay Measurement Methodology

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

(€Y

Description 170 Standard Attribute FE?ZE)F C?S'f:) VE"\';)AS \?\Q/E)F
LVCMOS, 1.2V LVCMOS12 M 0 0.6
LVCMOS 1.5V LVCMOS15 M 0 0.75 0
LVCMOS 1.8V LVCMOS18 1M 0 0.9 0
LVCMOS, 2.5V LVCMOS25 M 0 1.25 0
LVCMOS, 3.3V LVCMOS33 M 0 1.65 0
LVTTL, 3.3V LVTTL M 0 1.65 0
LVDCI/HSLVDCI, 1.5V LVDCI_15, HSLVDCI_15 50 0 Vger | 0.75
LVDCI/HSLVDCI, 1.8V LVDCI_18, HSLVDCI_18 50 0 VRer 0.9
HSTL (high-speed transceiver logic), Class I, 1.2V HSTL_I_12 50 0 VREF 0.6
HSTL, Class I, 1.5V HSTL_I 50 0 Vger | 0.75
HSTL, Class II, 1.5V HSTL_II 25 0 Vrer | 0.75
HSTL, Class I, 1.8V HSTL_1_18 50 0 VRer 0.9
HSTL, Class II, 1.8V HSTL_I1_18 25 0 VRer 0.9
HSUL (high-speed unterminated logic), 1.2V HSUL_12 50 0 VRer 0.6
SSTL12, 1.2V SSTL12 50 0 VRer 0.6
SSTL135/SSTL135_R, 1.35V SSTL135, SSTL135_R 50 0 Vger | 0.675
SSTL15/SSTL15_R, 1.5V SSTL15, SSTL15_R 50 0 Veer | 0.75
gf;_'; ES;‘;*; Pty Itl‘?rf?é”\f‘ted logic), SSTL18_I, SSTL18_II 50 0 Veee | 0.9
POD10, 1.0V POD10 50 0 VRer 1.0
POD12, 1.2V POD12 50 0 VRer 1.2
DIFF_HSTL, Class I, 1.2V DIFF_HSTL_I_12 50 0 VRer 0.6
DIFF_HSTL, Class | and II, 1.5V DIFF_HSTL_I, DIFF_HSTL_Il| 50 0 Vrer | 0.75
DIFF_HSTL, Class I and II, 1.8V B:Eg:ﬂgt:l—_lfé 50 0 Veer | 0.9
DIFF_HSUL_12, 1.2V DIFF_HSUL_12 50 0 VREF 0.6
DIFF_SSTL12, 1.2V DIFF_SSTL12 50 VRer 0.6
DIFF_SSTL135/DIFF_SSTL135 R, 1.35V g:EEﬁg%igg_R 50 0 Vger | 0.675
DIFF_SSTL15/DIFF_SSTL15_R, 1.5V B:Ei:ggﬂgj 50 0 Vrer | 0.75
DIFF_SSTL18, Class | and 11, 1.8V B:Eizggﬁg::i 50 0 VRer 0.9
DIFF_POD10, 1.0V DIFF_POD10 50 0 VRer 1.0
DIFF_POD12, 1.2V DIFF_POD12 50 0 VRer 1.2
LVDS (low-voltage differential signaling), 1.8V LVDS 100 0 0@ 0
LVDS, 2.5V LVDS_25 100 0 0 0
BLVDS (Bus LVDS), 2.5V BLVDS_25 100 0 0@ 0
Mini LVDS, 2.5V MINI_LVDS_25 100 0 0@ 0
PPDS_25 PPDS_25 100 0 0® 0
RSDS_25 RSDS_25 100 0 0@ 0
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AMDZ1

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 31: Output Delay Measurement Methodology (Cont’d)

. . R Crer@ |V, V
Description 170 Standard Attribute | ' REF | ~REF MEAS | VREF
P @ | e M W
SUB_LVDS SUB_LVDS 100 0 0 0
TMDS_33 TMDS_33 50 0 0 3.3
Notes:
1. Cggr is the capacitance of the probe, nominally O pF.
2. The value given is the differential output voltage.
Block RAM and FIFO Switching Characteristics
Table 32: Block RAM and FIFO Switching Characteristics
Speed Grade and Ve nT
Operating Voltages
Symbol Description 1.0V 0.95V 0.90V Units
-3 -2 |-1/-1L| -1L
Maximum Frequency
Block RAM
Fmax_wr_Nc (Write First and No Change modes) 660 585 525 525 MHz
Fmax_RF Block RAM (Read First mode) 575 510 460 400 MHz
FmAX_FIFO FIFO in all modes without ECC 660 585 525 525 MHz
Block RAM and FIFO in ECC configuration
without PIPELINE 530 | 450 | 390 390 MHz
Block RAM and FIFO in ECC configuration
Fmax ecc with PIPELINE and Block RAM in Write First 660 585 525 525 MHz
h or No Change mode.
Block RAM in ECC configuration in
Read First mode with PIPELINE 575 510 460 400 MHz
Block RAM with address enable and read
FMAX_ADDREN_RDADDRCHANGE | address change compare turned on 575 510 460 400 MHz
Block RAM in WRITE_FIRST and
Tow we ne® NO_CHANGE modes and FIFO. 758 855 952 952 | ps, Min
T Clock High/Low pulse width
Block RAM in READ_FIRST modes. -
@ —
Tew_rr Clock High/Low pulse width 870 980 | 1087 | 1250 |ps, Min
Block RAM and FIFO Clock-to-Out Delays
Clock CLK to DOUT output (without output ns,
Trcko_po register) 1.13 | 1.44 | 1.64 1.64 Mak
Clock CLK to DOUT output (with output ns,
Trcko_DoO_REG register) 0.37 | 0.44 | 0.49 0.49 Max

Notes:

1. The MMCM and PLL DUTY_CYCLE attribute should be set to 50% to meet the pulse width requirements at the higher

frequencies.
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Input/Output

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Delay Switching Characteristics

Table 33: Input/Output Delay Switching Characteristics

Speed Grade and V¢ nT Operating Voltages

RX_BITSLICE only))

Symbol Description 1.0V 0.95v 0.90Vv Units
-3 -2 -1/-1L -1L
Reference clock frequency for
IDELAYCTRL (in component mode) 200 to 800 MHz
Reference clock frequency when
using BITSLICE_CONTROL with
FrEFCLK REFCLK (in native mode (for 200 to 800 MHz

Reference clock frequency for

BITSLICE_CONTROL with PLL_CLK | 200 to 2400 | 200 to 2400|200 to 2133|200 to 2133 | MHz
(in native mode)(®)
TMINPER_CLK Minimum period for IODELAY CLK 2.740 2.740 3.160 3.160 ns
TMINPER_RST Minimum reset pulse width 52.00 ns
TipeLAY_RESOLUTION | | DE| AY/ODELAY chain resolution 2.5to0 15 ps
TODELAY_RESOLUTION
Notes:
1. PLL settings could restrict the minimum allowable data rate. For example, when using a PLL with
CLKOUTPHY_MODE = VCO_HALF, the minimum frequency is PLL_Fycomin/2-
DSP48 Slice Switching Characteristics
Table 34: DSP48 Slice Switching Characteristics
Speed Grade and Ve nT
Operating Voltages
Symbol Description 1.0V 0.95V 0.90V Units
-3 -2 -1/-1L| -1L
Maximum Frequency
Fmax With all registers used 741 661 594 594 MHz
FMAX_PATDET With pattern detector 687 581 512 512 MHz
FMAX_MULT_NOMREG Two register multiply without MREG 462 429 361 361 MHz
Two register multiply without MREG with
FMAX_MULT_NOMREG_PATDET patterngdetect Py 428 387 326 326 MHz
FMAX_PREADD_NOADREG Without ADREG 468 429 358 358 MHz
FMAX_NOPIPELlNEREG Without plpellne registers (MREG, ADREG) 335 312 260 260 MHz
Without pipeline registers (MREG, ADREG
FMAX_NOPIPELINEREG_PATDET with pat'lcoefn deteci? ( )| 316 286 238 238 MHz
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Clock Buffers and Networks

Table 35: Clock Buffers Switching Characteristics

Speed Grade and
Vceint Operating Voltages
Symbol Description 1.0V 0.95V 0.90V Units

-3 -2
Global Clock Switching Characteristics (Including BUFGCTRL)
Fmax Maximum frequency of a global clock tree (BUFG) 850 725 ‘ 630 630 MHz
Global Clock Buffer with Input Divide Capability (BUFGCE_DIV)

Maximum frequency of a global clock buffer with input

-1/-1L -1L

Fmax divide capability (BUFGCE_DIV) 850 725 630 630 | MHz
Global Clock Buffer with Clock Enable (BUFGCE)

Maximum frequency of a global clock buffer with clock
Fmax enable (BUFGCE) 850 725 630 630 MHz
Leaf Clock Buffer with Clock Enable (BUFCE_LEAF)

Maximum frequency of a leaf clock buffer with clock
Fmax enable (BUFCE_ LEAF) 850 725 630 630 MHz

GTH/GTY Clock Buffer with Clock Enable and Clock Input Divide Capability (BUFG_GT)

Maximum frequency of a serial transceiver clock buffer

Fmax with clock enable and clock input divide capability 512 512 512 512 MHz
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MMCM Switching Characteristics

Table 36: MMCM Specification

Speed Grade and VeeinT
Operating Voltages

Symbol Description 1.0V 0.95V 0.90V Units
-3 -2 |-1/-1L| -1L
MMCM_Fnmax Maximum input clock frequency 1066 933 800 800 MHz
MMCM_F|nMiIN Minimum input clock frequency 10 10 10 10 MHz
MMCM_F|NJITTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max
Input duty cycle range: 10—-49 MHz 25-75 %
Input duty cycle range: 50—-199 MHz 30-70 %
MMCM_F|nDuTY Input duty cycle range: 200—-399 MHz 35-65 %
Input duty cycle range: 400—499 MHz 40-60 %
Input duty cycle range: >500 MHz 45-55 %
MMCM_Fmin_pscLk Minimum dynamic phase shift clock frequency 0.01 0.01 0.01 0.01 MHz
MMCM_Fmax_pscLk Maximum dynamic phase shift clock frequency 550 500 450 450 MHz
MMCM_Fycomin Minimum MMCM VCO frequency 600 600 600 600 MHz
MMCM_Fycomax Maximum MMCM VCO frequency 1600 1440 1200 1200 MHz
Low MMCM bandwidth at typical(®) 1.00 1.00 1.00 1.00 MHz
MMCM_FganpwiDTH : : :
High MMCM bandwidth at typical(® 4.00 4.00 4.00 4.00 MHz
MMCM_TsratPuaorrseT | Static phase offset of the MMCM outputs(®) 0.12 | 0.12 | 0.12 | 0.12 ns
MMCM_TouTtiiTTeR MMCM output jitter Note 3
MMCM_TouTpuTy MMCM output clock duty cycle precision(*) 0.165 | 0.20 0.20 0.20 ns
MMCM_T ockmax : :
MMCM maximum lock time for MMCM_FprpmiN 200 200 200 200 us
frequencies from 10 MHz to 20 MHz
MMCM_Foyutmax MMCM maximum output frequency 850 725 630 630 MHz
MMCM_FoutmIN MMCM minimum output frequency( () 469 | 469 | 4.69 | 4.69 MHz
MMCM_TexTeEDVAR External clock feedback variation < 20% of clock input period or 1 ns Max
MMCM_RSTynpuLSE Minimum reset pulse width 5.00 5.00 5.00 5.00 ns

Maximum frequency at the phase frequency

550 500 450 450 MHz
detector

MMCM_Fpepmax

Minimum frequency at the phase frequency

MMCM_FprpmiN detector 10 10 10 10 MHz
MMCM_TegpeLAY Maximum delay in the feedback path 5 ns Max or one clock cycle
MMCM_Fprecik_max | Maximum DRP clock frequency 200 | 200 | 200 | 200 | MHz

Notes:

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

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

Values for this parameter are available in the Clocking Wizard.

Includes global clock buffer.

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

arwN
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PLL Switching Characteristics

Table 37: PLL Specification()

Speed Grade and Ve nT
Operating Voltages

Symbol Description 1.0V 0.95V 0.90V Units
-3 -2 -1/7-1L| -1L
PLL_Finmax Maximum input clock frequency 1066 933 800 800 MHz
PLL_FinmiIN Minimum input clock frequency 70 70 70 70 MHz
PLL_FinJITTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max
Input duty cycle range: 70—-399 MHz 35-65 %
PLL_FnDuTY Input duty cycle range: 400-499 MHz 40-60 %
Input duty cycle range: >500 MHz 45-55 %
PLL_Fycomin Minimum PLL VCO frequency 600 600 600 600 MHz
PLL_Fycomax Maximum PLL VCO frequency 1335 1335 1200 1200 MHz
PLL_TSTATPHAOFFSET Static phase offset of the PLL outputs(?) 0.12 0.12 0.12 | 0.12 ns
PLL_TouTnTrer PLL output jitter Note 3
PLL CLKOUTO/CLKOUTOB/CLKOUT1/CLKOUT1B
PLL_TOUTDUTY duty—CyCIe preCiSion("') 0.165 0.20 0.20 0.20 ns
PLL_T| ockmax PLL maximum lock time 100 us
PLL maximum output frequency at
850 725 630 630 MHz
PLL_Foutmax CLKOUTO/CLKOUTOB/CLKOUT1/CLKOUT1B
PLL maximum output frequency at CLKOUTPHY 2670 2670 2400 2400 MHz
PLL minimum output frequency at
CLKOUTO/CLKOUTOB/CLKOUT1/CLKOUT1B(®) 4.69 4.69 4.69 4.69 MHz
PLL_FOUTMIN 2 x VCO mode: 1200
PLL minimum output frequency at CLKOUTPHY 1 x VCO mode: 600 MHz
0.5 x VCO mode: 300
PLL_RSTwiNPULSE Minimum reset pulse width 5.00 5.00 5.00 5.00 ns
PLL Fprpmax gﬂéatélg?gllrn frequency at the phase frequency 6675 | 667.5 600 600 MHz
PLL_ Frromin (I\j/lé;lér;lé?w frequency at the phase frequency 70 70 70 70 MHz
PLL_FgaNDWIDTH PLL bandwidth at typical 15 15 15 15 MHz
PLL_FprpcLk MAX Maximum DRP clock frequency 200 200 200 200 MHz

Notes:

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

Values for this parameter are available in the Clocking Wizard.
Includes global clock buffer.

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

40


https://www.amd.com/en/forms/feedback/document-feedback.html?docId=DS892&Title=Kintex%20UltraScale%20FPGAs%20Data%20Sheet%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=1.20&docPage=40

AMDZ1

Device Pin-to-Pin Output Parameter Guidelines

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

The pin-to-pin numbers in Table 38 through Table 41 are based on the clock root placement in the center
of the device. The actual pin-to-pin values will vary if the root placement selected is different. Consult the
Vivado Design Suite timing report for the actual pin-to-pin values.

Table 38: Global Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)

Speed Grade and Ve nT

Operating Voltages

Symbol Description Device 1.0V 0.95V 0.90V Units
3 | -2 | -1 | -1 -1

SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without

MMCM/PLL.

TicKoF Global clock input and output flip-flop without | XCKUO25 | N/A | 6.07 | 7.00 N/A N/A ns

MMCM/PLL (near clock region) XCKUO35 | 5.40 | 6.21 | 7.05 | 7.05 | 7.44 | ns

XCKUO40 | 540 | 6.21 | 7.05 | 7.05 | 7.44 ns
XCKUO60 | 5.19 | 5,99 | 6.93 | 6.93 | 7.19 ns
XCKUO085 | 5.20 | 6.08 | 7.08 | 7.08 | 7.19 ns
XCKUO095 N/A 6.09 | 7.13 N/A N/A ns
XCKU11l5 | 5.20 | 6.08 | 7.08 | 7.08 | 7.19 ns
XQKUO040 | N/A 6.21 | 7.17 N/7A N/A ns
XQKUO60 | N/A 5.99 | 6.93 N/A N/A ns
XQKUO095 | N/A 6.09 | 7.13 N/A N/A ns
XQKU115 | N/A 6.08 | 7.08 N/7A N/A ns

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column,

and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net in a single SLR.
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Table 39: Global Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)

Speed Grade and VeenT
Operating Voltages
Symbol Description Device 1.0V 0.95V 0.90V Units
3 | -2 | -1 | -1 -1

SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without
MMCM/PLL.

TickoF_FAR Global clock input and output flip-flop without | XCKUO25 | N/A | 6.40 | 7.37 | N/A N/A ns

MMCM/PLL (far clock region) XCKUO35 | 5.84 | 6.73 | 7.64 | 7.64 | 8.09 | ns

XCKUO40 | 5.84 | 6.73 | 7.64 | 7.64 | 8.09 ns

XCKUO60 | 5.94 | 6.84 | 7.91 | 7.91 | 8.22 ns

XCKUO85 | 5.95 | 6.98 | 8.12 | 8.12 | 8.21 ns

XCKU095 | N/A | 6.67 | 7.69 N/A N/A ns

XCKU115 | 5.95 | 6.98 | 8.12 | 8.12 | 8.21 ns

XQKUO40 | N/A | 6.73 | 7.75 N/7A N/7A ns

XQKUO60 | N/A | 6.84 | 7.91 N/A N/A ns

XQKUO095 | N/A | 6.67 | 7.69 N/A N/A ns

XQKU115 | N/A | 6.98 | 8.12 N/7A N/7A ns

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column,
and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net in a single SLR.

Table 40: Global Clock Input to Output Delay With MMCM

Speed Grade and Vo nT
Operating Voltages
Symbol Description Device 1.0V 0.95V 0.90V Units
3 | -2 | -1 | -1l -1
SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with MMCM.
Tickormmemcec | Global clock input and output flip-flop with | XCKUO25 | N/A | 1.80 | 1.88 | N/A N/A ns
MMCM XCKUO35 | 2.13 | 245 | 2.78 | 2.78 | 3.72 ns
XCKUO40 | 2.13 | 2.45 | 2.78 | 2.78 | 3.72 ns
XCKUO60 | 1.58 | 1.92 | 2.05 | 2.05 | 241 ns
XCKUO085 | 1.58 | 1.95 | 2.12 | 2.12 | 241 ns
XCKUO095 | N/A 1.59 | 1.85 N/A N/A ns
XCKU115 | 1.58 | 1.95 | 2.12 | 2.12 | 241 ns
XQKUO040 | N/A 1.81 | 1.91 N/A N/A ns
XQKUO60 | N/A 1.92 | 2.05 N/7A N/A ns
XQKUO095 | N/A 1.59 | 1.85 N/A N/A ns

XQKU115 | N/A 1.95 | 2.12 N/7A N/7A ns

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column,
and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net in a single SLR.

2. MMCM output jitter is already included in the timing calculation.
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Table 41: Global Clock Input to Output Delay With PLL

Speed Grade and Ve inT
Operating Voltages
Symbol Description Device 1.0V 0.95V 0.90V Units
3 | -2 | -1 | -1 -1

SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with PLL.

Tickor_pLL_cc | Global clock input and output flip-flop with XCKUO025 | N/A | 5.39 | 6.11 N/A N/A ns

PLL XCKUO35 | 4.25 | 4.46 | 5.08 | 5.08 | 5.46 ns

XCKUO40 | 4.25 | 4.46 | 5.08 | 5.08 | 5.46 ns

XCKUO60 | 5.13 | 5.83 | 6.66 | 6.66 | 6.95 ns

XCKUO85 | 5.14 | 5.96 | 6.85 | 6.85 | 6.96 ns

XCKU095 | N/A | 5.70 | 6.49 N/A N/7A ns

XCKU115 | 5.14 | 596 | 6.85 | 6.85 | 6.96 ns

XQKUO40 | N/A | 5.72 | 6.50 N/A N/7A ns

XQKUO60 | N/A | 5.83 | 6.66 N/A N/7A ns

XQKU095 | N/A | 5.70 | 6.49 N/A N/A ns

XQKU115 | N/A | 5.96 | 6.85 N/A N/7A ns

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column,
and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net in a single SLR.

2. PLL output jitter is already included in the timing calculation.

Table 42: Source Synchronous Output Characteristics (Component Mode)

Speed Grade and Ve nT
Operating Voltages

Symbol Description 1.0V 0.95V 0.90V Units
3 | -2 | -1 | -1 -1
Delay mismatch across a transmit
T bus when using component mode 100 s
OUTPUT_LOGIC_DELAY_VARIATION output |OgiC (ODDREl, OSERDESE3) P

within a bank
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Device Pin-to-Pin Input Parameter Guidelines

The pin-to-pin numbers in Table 43 through Table 44 are based on the clock root placement in the center
of the device. The actual pin-to-pin values will vary if the root placement selected is different. Consult the
Vivado Design Suite timing report for the actual pin-to-pin values.

Table 43: Global Clock Input Setup and Hold With MMCM

Speed Grade, Vo nT Operating Voltage,
and Temperature Range
Symbol Description Device 1.0V 0.95V 0.90V Units
-3E | -2E/1 |-1C/1 ‘ -1M -1L1 -1L1
Input Setup and Hold Time Relative to Global Clock Input Signal using SSTL15 Standard.(1)(2)(3)
Tpsmmemec kuozs | Global clock input and Setup N/A 2.16 | 2.51 N/A N/A N/A ns
T g input flip-flop (or lateh) |-, | XCKVOZS [0 e o s A | A | WA | ns
PHMMCMCC_KU025 | \ith MMCM . .
T Setu 1.70 1.72 1.74 N/A 1.74 2.07 ns
PSMMCMCC_KUO035 P XCKUO35
TPHMMCMCC._KUO35 Hold -0.23 | -0.23 | -0.23 | N/A | -0.23 | —0.13 | ns
T Setu 1.70 1.72 1.74 N/A 1.74 2.07 ns
PSMMCMCC_KUO040 P XCKUOA0
ThHMMCMCC_KU040 Hold —0.23 | —0.23 | -0.23 | N/A | —0.23 | —0.13 | ns
T Setu 2.21 2.23 2.51 N/A 2.51 2.55 ns
PSMMCMCC_KUO060 p XCKUOBO
TPHMMCMCC_KU060 Hold —-0.47 | —-0.47 | -0.47 N/A -0.47 | -0.15 ns
T Setu 2.21 2.23 2.51 N/A 2.51 2.55 ns
PSMMCMCC_KUO085 P XCKUOBS
TPHMMCMCC._KUO8S Hold -0.37 | —0.37 | -0.37 | N/A | -0.37 | -0.15 | ns
T Setu N/A 2.25 2.55 N/A N/A N/A ns
PSMMCMCC_KU095 P XCKUOSS
ThHMMCMCC_KU095 Hold N/A | —0.47 | -0.47 | N/A | N/A | N/A | ns
T Setu 2.21 2.23 2.51 N/A 2.51 2.55 ns
PSMMCMCC_KU115 p XCKU115
TPHMMCMCC_KU115 Hold -0.37 | -0.37 | —0.37 N/A -0.37 | -0.15 ns
T Setu N/A 2.23 2.58 2.60 N/A N/A ns
PSMMCMCC_KUO040 P XQKUO40
TPHMMCMCC._KU040 Hold N/A | —0.45 | —0.45 | —0.45 | N/A | N/A ns
T Setu N/A 2.23 2.51 2.52 N/A N/A ns
PSMMCMCC_KUO060 P XQKUOBO
TPHMMCMCC_KU0B0 Hold N/A | —0.47 | -0.47 | -0.47 | N/A | N/A | ns
T Setu N/A 2.25 2.55 2.56 N/A N/A ns
PSMMCMCC_KUO095 p XQKUO95
TPHMMCMCC_KU095 Hold N/A -0.47 | —-0.47 | -0.47 N/A N/A ns
T Setu N/A 2.23 2.51 N/A N/A N/A ns
PSMMCMCC_KU115 P XOKU115
TPHMMCMCC._KU115 Hold N/A | —0.37 | —0.37 | N/A | N/A | N/A 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, slowest temperature, and slowest voltage. Hold time is
measured relative to the global clock input signal using the fastest process, fastest temperature, and fastest voltage.

2. This table lists representative values where one global clock input drives one vertical clock line in each accessible column,
and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net in a single SLR.

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 44: Global Clock Input Setup and Hold With PLL

Speed Grade, V¢ nT Operating Voltage,
and Temperature Range
Symbol Description Device 1.0V 0.95V 0.90V Units
-3 2 | -1 | -aam | oAl | -
Input Setup and Hold Time Relative to Global Clock Input Signal using SSTL15 Standard.(1)(2)(3)
TpspLLCC KUO25 Global clock input and Setup N/A | —0.48 | —0.48 | N/A N/A N/A ns
= input flip-flop (or latch) XCKU025
TPHPLLCC_KUO25 | with PLL Hold N/A | 2.42 | 2.70 | N/A | N/A | N/A ns
T, Setu 0.00 0.00 0.00 N/A 0.00 0.00 ns
PSPLLCC_KUO035 p XCKUO35
TPHPLLCC_KUO35 Hold 1.36 1.59 1.79 N/A 1.79 1.79 ns
T, Setu 0.00 0.00 0.00 N/A 0.00 0.00 ns
PSPLLCC_KU040 p XCKUO40
TPHPLLCC_KUO4O Hold 1.36 1.59 1.79 N/A 1.79 1.79 ns
T Setu -0.70 | -0.70 | -0.70 | N/A | -0.70 | —0.78 ns
PSPLLCC_KUO060 p XCKUOBO
TPHPLLCC_KU0BO Hold 218 | 2.41 | 275 | N/A | 275 | 2.98 | ns
T, Setu —0.66 | —0.66 | —0.66 N/A | —0.66 | —0.78 ns
PSPLLCC_KU085 p XCKUO8S5
TPHPLLCC_KU085 Hold 2.18 2.46 2.83 N/A 2.83 2.98 ns
T, Setu N/A | -0.94 | —0.94 N/A N/A N/A ns
PSPLLCC_KU095 p XCKUO95
TPHPLLCC_KU095 Hold N/A 2.36 2.71 N/A N/A N/A ns
T Setu —-0.66 | —-0.66 | —0.66 | N/A | —0.66 | —0.78 ns
PSPLLCC_KU115 p XCKUL15
TeHPLLCC_KU115 Hold 2.18 | 2.46 | 2.83 | N/A | 2.83 | 298 | ns
T, Setu N/A | -0.67 | —0.67 | —0.67 N/A N/A ns
PSPLLCC_KU040 p XQKU040
TPHPLLCC_KUO40 Hold N/A 2.48 2.83 2.84 N/A N/A ns
T, Setu N/A | -0.70 | —0.70 | —0.70 N/A N/A ns
PSPLLCC_KUO060 p XQKUOBO
TPHPLLCC_KU060 Hold N/A | 2.41 | 2.75 | 2.75 | N/A | N/A ns
T, Setu N/A | —0.94 | —0.94 | —-0.94 N/A N/A ns
PSPLLCC_KU095 p XQKUO095
ThHPLLCC_KU095 Hold N/A | 2.36 | 2.71 | 2.71 | N/A | N/A ns
T, Setu N/A | —0.66 | —0.66 N/A N/A N/A ns
PSPLLCC_KU115 p XQKU115
TPHPLLCC_KU115 Hold N/A 2.46 2.83 N/A N/A N/A 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, slowest temperature, and slowest voltage. Hold time is
measured relative to the global clock input signal using the fastest process, fastest temperature, and fastest voltage.

2. This table lists representative values where one global clock input drives one vertical clock line in each accessible column,
and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net in a single SLR.

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 45: Sampling Window

Speed Grade and Ve nT Operating

Voltages
Symbol Description 1.0V 0.95V 0.90V Units
-3 -2E =21 -1 -1L -1L
Total sampling error of the
Kintex UltraScale FPGAs DDR input
@
Tsamp_sUrc registers, measured across voltage, 510 560 610 610 610 610 ps
temperature, and process
Receive sampling error for
TsaMP NATIVE DPA RX_BITSLICE when using dynamic 100 100 100 125 125 150 ps
h h phase alignment
Receive sampling error for
TsaMP NATIVE BISC RX_BITSLICE when using built-in 60 60 60 85 85 110 Ps
h h self-calibration (BISC)

Notes:

1. 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), and MMCM phase shift resolution. These
measurements do not include package or clock tree skew. For detailed component mode sampling window calculations

using the parameters in this table, see the Designing Using SelectlO Interface Component Primitives (XAPP1324)

application note.

Table 46: Input Logic Characteristics for Dynamic Phase Aligned Applications (Component Mode)

Speed Grade and Ve nT Operating

Voltages
Symbol Description 1.0V 0.95V 0.90V Units
3 | -2E|-21| -1 |-1 | -1
Accounts for the setup/hold and any
T pattern dependent jitter for the input 40 s
INPUT_LOGIC_UNCERTAINTY | |ogic (input register, IDDRE1, or P
ISERDESES3)
Calibration error associated with
quantization effects based on the
TcAL ERROR IDELAY resolution. Calibration must be 24 ps
h performed for each input pin to ensure
optimal performance
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Package Parameter Guidelines

The parameters in this section provide the necessary values for calculating timing budgets for clock
transmitter and receiver data-valid windows.

Table 47: Package Skew

Symbol Description Device Package Value Units
XCKUO025 FFVA1156 162 ps
FBVAG676 173 ps
SFVA784 134 ps
XCKU035
FBVA900 184 ps
FFVA1156 168 ps
FBVAG76 173 ps
SFVA784 134 ps
XCKU040
FBVA900 184 ps
FFVA1156 168 ps
PKGSKEW Package Skew
FFVA1156 168 ps
XCKUO060
FFVA1517 169 ps
FLVA1517 217 ps
XCKUO085 FLVB1760 175 ps
FLVF1924 143 ps
FFVA1156 162 ps
FFVC1517 181 ps
XCKUO095
FFVB1760 128 ps
FFVB2104 191 ps
FLVA1517 217 ps
FLVD1517 143 ps
FLVB1760 177 ps
XCKU115 FLVD1924 172 ps
FLVF1924 143 ps
FLVA2104 184 ps
PKGSKEW
(cont’d) Package Skew FLVB2104 198 ps
RBA676 178 ps
XQKU040
RFA1156 164 ps
XQKU060 RFA1156 170 ps
XQKU095 RFA1156 163 ps
RLD1517 147 ps
XQKU115
RLF1924 146 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.
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Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

GTH Transceiver Specifications

GTH Transceiver DC Input and Output Levels

Table 48 summarizes the DC specifications of the GTH transceivers in Kintex UltraScale FPGAs. Consult the
UltraScale Architecture GTH Transceiver User Guide (UG576) for further details.

Table 48: GTH Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
>10.3125 Gb/s 150 — 1250 mV
Differential peak-to-peak input
DVpp N voltage (external AC coupled) 6.6 Gb/s to 10.3125 Gb/s 150 — 1250 mV
< 6.6 Gb/s 150 — 2000 mVv
Single-ended input voltage.
VIN Voltage measured at the pin \?C coupleii 1.2v —400 - Vuvetavtr | mV
referenced to GND. MGTAVIT — =
Vemin Common mode input voltage be couplefl — 2/3 VygTavTT — mV
VmgTavtT = 1.2V
D Differential peak-to-peak output | Transmitter output swing 800 _ _ mv
VPPOUT | yoltage(®) is set to 1100
When remote RX is
terminated to GND VmeTavTT/2 — Dyppout/4 mv
v Common mode output voltage: When remote RX v _D /2 mv
CMOUTDC | DC coupled (equation based) termination is floating MGTAVTT — =VPPOUT
When remote RX is v 7DVPPOUT7(VMGTAVTT_VRX7TERM) mv
terminated to Vgy term(®) | MGTAVIT T4 2
VemouTae | Common mode output voltage: AC coupled (equation based) VuveTavtt — Pverout/2 mV
Rin Differential input resistance - 100 - Q
Rout Differential output resistance - 100 — Q
T Transmitter output pair (TXP and TXN) intra-pair skew _ _ 10 s
OSKEW (All packages) P
Cext Recommended external AC coupling capacitor(3) - 100 — nF
Notes:

1. The output swing and pre-emphasis levels are programmable using the attributes discussed in the UltraScale Architecture
GTH Transceiver User Guide (UG576), and can result in values lower than reported in this table.

2. Vgx_TerMm IS the remote RX termination voltage.
3. Other values can be used as appropriate to conform to specific protocols and standards.
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Figure 3: Single-Ended Peak-to-Peak Voltage
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Differential peak-to-peak voltage = (Single-ended peak-to-peak voltage) x 2

Figure 4: Differential Peak-to-Peak Voltage

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics
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Voltage
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Differential
Peak-to-Peak
Voltage
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Table 49 and Table 50 summarize the DC specifications of the GTH transceivers input and output clocks in
Kintex UltraScale FPGAs. Consult the UltraScale Architecture GTH Transceiver User Guide (UG576) for
further details.

Table 49: GTH Transceiver Clock DC Input Level Specification
Symbol DC Parameter Min Typ Max | Units
V\DIFE Differential peak-to-peak input voltage 250 — 2000 mvV
Rin Differential input resistance - 100 - Q
CexT Required external AC coupling capacitor - 10 - nF
Table 50: GTH Transceiver Clock Output Level Specification
Symbol Description Conditions Min Typ Max | Units
VoL Output low voltage for P and N | Rt = 1002 across P and N signals — 400 — mV
VoH Output high voltage for P and N | Rt = 100L2 across P and N signals - 760 - mV
Differential output voltage
VbbouT (P—-N), P = High Rt = 100Q across P and N signals — +360 — mvV
(N—P), N = High
VemouTt Common mode voltage Rt = 100Q across P and N signals — 580 - mVv
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GTH Transceiver Switching Characteristics

Consult the UltraScale Architecture GTH Transceiver User Guide (UG576) for further information.

Table 51: GTH Transceiver Performance

Speed Grade, Temperature Ranges,
and V¢ nT Operating Voltages
A Output .
Symbol Description - 1.0V 0.95Vv 0.90Vv Units
Divider
-1C, -11, -1M,
-3E -2E, -21 AL -1L1
FF/FL FB/SF
Package Type| FF/FL | FB/SF All Packages All Packages
RF/RL RB
FGTHMAX GTH maximum line rate |16.375| 12.5 |16.375 12.5 12.5 12.5(1) Gb/s
FeTHMIN GTH minimum line rate 0.5 0.5 0.5 0.5 0.5 0.5 Gb/s
Min Max Min Max Min Max Min Max
1 4.0 12.5 4.0 12.5 4.0 8.5 4.0 8.5 Gb/s
2 2.0 6.25 2.0 6.25 2.0 4.25 2.0 4.25 Gb/s
FGTHORANGE (r:apr']'é'e'('ge rate 4 1.0 | 3125 | 1.0 | 3.125 | 1.0 | 2.125 | 1.0 | 2.125 | Gb/s
8 0.5 1.5625 | 0.5 1.5625 | 0.5 |1.0625| 0.5 1.0625 | Gb/s
16 N/A Gb/s
Min Max Min Max Min Max Min Max

9.8 16.375 9.8 16.375 9.8 12.5 9.8 12.5 Gb/s

4.9 8.1875 4.9 8.1875 4.9 |8.1875| 4.9 8.1875 | Gb/s
QPLLO line rate

1
2

FGTHQRANGEL | 13nge(®) 4 2.45 | 4.0938 | 2.45 | 4.0938 | 2.45 | 4.0938 | 2.45 | 4.0938 | Gb/s
8 1.225 2.0469 1.225 2.0469 1.225 | 2.0469 | 1.225 2.0469 Gb/s

16 0.6125| 1.0234 |0.6125| 1.0234 |0.6125| 1.0234 |0.6125| 1.0234 Gb/s

Min Max Min Max Min Max Min Max
1 8.0 13.0 8.0 13.0 8.0 12.5 8.0 12.5 Gb/s
2 4.0 6.5 4.0 6.5 4.0 6.5 4.0 6.5 Gb/s
F GTHORANGEZ g;\'jel(ﬂ”e rate [y 20 | 325 | 20 | 325 | 20 | 325 | 2.0 | 3.25 | Gb/s
8 1.0 1.625 1.0 1.625 1.0 1.625 1.0 1.625 Gb/s
16 0.5 0.8125 0.5 0.8125 0.5 10.8125| 0.5 0.8125 | Gb/s
Min Max Min Max Min Max Min Max
FcpLirancge | CPLL frequency range 2.0 6.25 2.0 6.25 2.0 4.25 2.0 4.25 GHz

FopLLorange | QPLLO frequency range 9.8 16.375 9.8 16.375 9.8 |16.375| 9.8 16.375 | GHz
FopLLirance | QPLLL frequency range 8.0 13.0 8.0 13.0 8.0 13.0 8.0 13.0 GHz

Notes:

1. Designs must use Vivado Design Suite v2015.4.1 or later to achieve 12.5 Gb/s.

2. The values listed are the rounded results of the calculated equation (2 x CPLL_Frequency)/Output_Divider.
3. The values listed are the rounded results of the calculated equation (QPLLO_Frequency)/Output_Divider.

4. The values listed are the rounded results of the calculated equation (QPLL1_Frequency)/Output_Divider.

Table 52: GTH Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics

Symbol Description All Devices Units

FGTHDRPCLK GTHDRPCLK maximum frequency 250 MHz
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Table 53: GTH Transceiver Reference Clock Switching Characteristics

Symbol Description Conditions Min Typ Max Units
Feelk Reference clock frequency range 60 — 820 MHz
TreLk Reference clock rise time 20% — 80% — 200 — ps
TecLk Reference clock fall time 80% — 20% — 200 — ps
TbcrEF Reference clock duty cycle Transceiver PLL only 40 50 60 %

80%————X\———————— — — -4t -k X — - — — — =

20%———————N—————— A N\~ — -
Trok =

ds892_05_120414

Figure 5: Reference Clock Timing Parameters

Table 54: GTH Transceiver Reference Clock Oscillator Selection Phase Noise Mask

- Offset : :
Symbol Description Frequency Min Typ Max Units
QPLLO/QPLL1 reference clock select 10 kHz ~ ~ —105
QPLLgercLkmask D@ | phase noise mask at 100 kHz - - —-124 | dBc/Hz
REFCLK frequency = 312.5 MHz. 1 MHz _ _ _130
10 kHz - - —-105
CPLL reference clock select phase noise 100 kHz - - —-124
OG
CPLLRerCLKMASK mask at REFCLK frequency = 312.5 MHz. | 1 MHz _ _ 130 dBe/Hz
50 MHz - - —140
Notes:

1. For reference clock frequencies other than 312.5 MHz, adjust the phase-noise mask values by 20 x Log(N/312.5) where N
is the new reference clock frequency in MHz.

2. This reference clock phase-noise mask is superseded by any reference clock phase-noise mask that is specified in a
supported protocol, e.g., PCle.

Table 55: GTH Transceiver PLL/Lock Time Adaptation

Symbol Description Conditions Min Typ Max Units
TLock Initial PLL lock — - 1 ms
Clock recovery phase acquisition and | after the PLL is locked to
adaptation time for decision the reference clock, this is - 50,000 | 37 x 106 ul
T feedback equalizer (DFE) the time it takes to lock
pLock Clock recovery phase acquisition and | the clock data recovery
adaptation time for low-power mode | (CDR) to the data present - 50,000 | 2.3x108| UI
(LPM) when the DFE is disabled at the input
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Table 56: GTH Transceiver User Clock Switching Characteristics(1)

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Data Width Conditions

Speed Grade, Temperature Ranges,
and VN1 Operating Voltages

Symbol Description (BIt) 1.0V 0.95v 0.90V | Units
FrxoUTPMA JXOUTELK maximum frequency sourced 511.719 | 511.719 | 390.625 |390.625| MHz
FRXOUTPMA ﬁﬁ%ugﬁ'#&”;mz‘”m frequency sourced 511.719 | 511.719 390.625 |390.625 MHz
FIXOUTPROGDIV Lﬁ%ulg'ggorga[‘;‘lm“& frequency sourced 511.719 | 511.719 511.719 |511.719| MHz
FRXOUTPROGDIV ﬁﬁ%ug%gonéﬁi\%”& frequency sourced 511.719 | 511.719 511.719 |511.719 | MHz

16 16, 32 511.719 511.719 390.625 |390.625| MHz
o Lélfnfﬁr'-nK 32 32, 64 511.719 511.719 390.625 |390.625| MHz
frequency 20 20, 40 409.375 409.375 312.500 |312.500| MHz
40 40, 80 409.375 409.375 312.500 |312.500| MHz
16 16, 32 511.719 511.719 390.625 |390.625| MHz
. ;éi?rr?grl_nl( 32 32, 64 511.719 511.719 390.625 |390.625| MHz
frequency 20 20, 40 409.375 409.375 312.500 |312.500| MHz
40 40, 80 409.375 409.375 312.500 |312.500| MHz
16 16 511.719 511.719 390.625 |390.625| MHz
16, 32 32 511.719 511.719 390.625 |390.625| MHz
e Lélilsnﬁﬁr'-nm 32 64 255.860 255.860 195.313 | 195.313 | MHz
frequency 20 20 409.375 409.375 312.500 |312.500| MHz
20, 40 40 409.375 409.375 312.500 |312.500| MHz
40 80 204.688 204.688 156.250 |156.250  MHz
16 16 511.719 511.719 390.625 |390.625| MHz
16, 32 32 511.719 511.719 390.625 |390.625| MHz
e arél)J(iSrES&KZ 32 64 255.860 255.860 195.313 | 195.313| MHz
frequency 20 20 409.375 409.375 312.500 |312.500| MHz
20, 40 40 409.375 409.375 312.500 |312.500| MHz
40 80 204.688 204.688 156.250 |156.250  MHz
Notes:

1. Clocking must be implemented as described in UltraScale Architecture GTH Transceiver User Guide (UG576).
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Table 57: GTH Transceiver Transmitter Switching Characteristics

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Symbol Description Condition Min Typ Max Units
FoThTX Serial data rate range 0.500 — FoThmax | Gb/s
TRTX TX rise time 20%—-80% — 21 - ps
TETx TX fall time 80%—-20% — 21 — ps
TLLskEW TX lane-to-lane skew(1) - - 500 ps
V1x00BVDPP Electrical idle amplitude - — 15 mV
TtxooeTrRANSITION | Electrical idle transition time — — 140 ns
T Total jitter(2)(4) - - 0.28 ul

J16.3_QPLL J e 16.3 Gb/s
Dj16.3 QPLL Deterministic jitter(2 ) — — 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J15_QPLL e 15.0 Gb/s
Dj15_qpLL Deterministic jitter(2®#) - - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
141 QPLL e 14.1 Gb/s
Dj14.1_QpLL Deterministic jitter(2#) — — 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J14.025_QPLL J e 14.025 Gb/s
Dj14.025_QPLL Deterministic jitter(2 ) — — 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J13.1_QPLL J b 13.1 Gb/s
Dj13.1_QpLL Deterministic jitter(2®#) - - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J12.5 QPLL e 12.5 Gb/s
Dj12.5 QpLL Deterministic jitter(2#) — — 0.17 ul
T Total jitter(3)(4) - - 0.33 ul
J12.5_CPLL J e 125 Gb/s
Dj12.5_cpLL Deterministic jitter(3®) - - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J11.3_QPLL J b 11.3 Gb/s
Dj11.3 QpLL Deterministic jitter(2®#) - - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J10.3_QPLL J e 10.3 Gb/s
Dj10.3_QPLL Deterministic jitter(2#) — — 0.17 ul
T Total jitter(3)(4) - - 0.33 ul
J10.3_CPLL J e 10.3 Gb/s
Dj10.3_cpLL Deterministic jitter(3®) - - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J9.8_QPLL J b 9.8 Gb/s
Dj9.8 QpLL Deterministic jitter(2®#) - - 0.17 ul
T Total jitter(3)(4) - - 0.28 ul
J9.8_CPLL J e 9.8 Gb/s
Djo.5 CPLL Deterministic jitter(3®) — — 0.17 ul
T Total jitter(3)(4) - - 0.32 ul
J8.0_CPLL J e 8.0 Gb/s
Dys.0_cpLL Deterministic jitter(3®) - - 0.17 ul
T Total jitter(3)(4) - - 0.30 ul
J6.6_CPLL J bl 6.6 Gb/s
Dj6.6_CPLL Deterministic jitter(3®) - - 0.15 ul
Ti5.0 Total jitter(®® - - 0.30 ul
—— 5.0 Gb/s
Dis.0 Deterministic jitter(3®) — — 0.15 ul
T Total jitter(3)(4) - - 0.30 ul
)4.25 e 4.25 Gb/s
D425 Deterministic jitter(3®) - - 0.15 ul
T Total jitter(3)(4) - - 0.32 ul
J4.0L Chinahial 4.0 Gb/s(®
Dys.0L Deterministic jitter(®®) - — 0.16 ul

DS892 (v1.20) August 20, 2025
Product Specification

l Send Feedback l

53



https://www.amd.com/en/forms/feedback/document-feedback.html?docId=DS892&Title=Kintex%20UltraScale%20FPGAs%20Data%20Sheet%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=1.20&docPage=53

AMDZ1

Table 57: GTH Transceiver Transmitter Switching Characteristics (Cont’d)

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Symbol Description Condition Min Typ Max Units
T Total jitter(®®) — — 0.20 ul
32 e 3.2 Gb/s(®)
Dj3 2 Deterministic jitter(®®) - — 0.10 ul
T Total jitter(®® - - 0.20 ul
25 ) 2.5 Gb/s()
Do s Deterministic jitter(3®) - - 0.10 ul
T Total jitter(®®) — — 0.15 ul
125 ! 1.25 Gb/s®
Dj1.25 Deterministic jitter(3®) - - 0.06 ul
T Total jitter(®®) — — 0.10 ul
7500 ! 500 Mb/s(®)
D500 Deterministic jitter(3®) — — 0.03 ul
Notes:

1. Using same REFCLK input with TX phase alignment enabled for up to four fully populated GTH Quads at maximum line rate.

2. Using QPLL_FBDIV = 40, 40-bit internal data width. These values are NOT intended for protocol specific compliance
determinations.

w

determinations.

©CoNOOA

All jitter values are based on a bit-error ratio of 10-12,
CPLL frequency at 2.0 GHz and TXOUT_DIV =1
CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.
CPLL frequency at 2.0 GHz and TXOUT_DIV = 4.

Table 58: GTH Transceiver Receiver Switching Characteristics

Using CPLL_FBDIV = 2, 40-bit internal data width. These values are NOT intended for protocol specific compliance

Symbol Description Condition Min Typ Max Units
FoTHRX Serial data rate 0.500 — FoThmax | Gb/s
TRXELECIDLE '(I:I'Z\tﬁ; for RXELECIDLE to respond to loss or restoration of _ 10 _ ns
RxooBvDPP OOB detect threshold peak-to-peak 60 — 150 mV
RxssT Receiver spread-spectrum tracking(®) | Modulated at 33 kHz —-5000 - 0 ppm
RxrL Run length (CID) — — 256 ul

Bit rates < 6.6 Gb/s —-1250 - 1250 ppm
RypPMTOL Data/REFCLK PPM offset tolerance Sr']t J?S‘f’feﬁ',i Gb/s | 200 - 700 ppm

Bit rates > 8.0 Gb/s —200 — 200 ppm
SJ Jitter Tolerance(?
I s116.3 Sinusoidal jitter (QPLL)(® 16.3 Gb/s 0.30 - - ul
I sius Sinusoidal jitter (QPLL)(® 15.0 Gb/s 0.30 - — ul
I sinaa Sinusoidal jitter (QPLL)(® 14.1 Gb/s 0.30 - - ul
Jr snsa Sinusoidal jitter (QPLL)(3) 13.1 Gb/s 0.30 — — ul
Jr si2s Sinusoidal jitter (QPLL)(® 12.5 Gb/s 0.30 - — ul
Jr sin13 Sinusoidal jitter (QPLL)(® 11.3 Gb/s 0.30 - - ul
Jr sio.3 gpLL | Sinusoidal jitter (QPLL)®) 10.3 Gb/s 0.30 - - ul
Jr si10.3 cpLL | Sinusoidal jitter (CPLL)(®) 10.3 Gb/s 0.30 - — ul
Jr sio8 Sinusoidal jitter (QPLL)(® 9.8 Gb/s 0.30 - - ul
JT S18.0_QPLL Sinusoidal jitter (QPLL)(3) 8.0 Gb/s 0.44 — — ul
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Table 58: GTH Transceiver Receiver Switching Characteristics (Cont’d)

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Symbol Description Condition Min Typ Max Units
JT s18.0_CPLL Sinusoidal jitter (CPLL)(3) 8.0 Gb/s 0.42 - - ul
‘]T_SJ6.6_CPLL Sinusoidal jitter (CPLL)(‘?’) 6.6 Gb/s 0.44 — - Ul
Jr 8150 Sinusoidal jitter (CPLL)(3) 5.0 Gb/s 0.44 - - ul
T sia.25 Sinusoidal jitter (CPLL)(3) 4.25 Gb/s 0.44 — - ul
JT suaoL Sinusoidal jitter (CPLL)(®) 4.0 Gh/s® 0.45 — — ul
Jr s13.75 Sinusoidal jitter (CPLL)(3) 3.75 Gb/s 0.44 — - ul
I si3.2 Sinusoidal jitter (CPLL)(3) 3.2 Gb/s®) 0.45 - - Ul
T si2s Sinusoidal jitter (CPLL)(®) 2.5 Gb/s®) 0.50 — — ul
Jr si2s Sinusoidal jitter (CPLL)(3) 1.25 Gb/s(M 0.50 - - ul
JT 53500 Sinusoidal jitter (CPLL)(3) 500 Mb/s 0.40 - - Ul
SJ Jitter Tolerance with Stressed Eye(2®)
J 3.2 Gb/s 0.70 — — ul
T_TISE3.2 Total jitter with stressed eye(8)
Jr TisE6.6 6.6 Gb/s 0.70 — — ul
J 3.2 Gb/s 0.10 — — ul
T_SI5E3.2 Sinusoidal jitter with stressed eye(8)
‘]T_SJSEG.G 6.6 Gb/s 0.10 — — Ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. All jitter values are based on a bit error ratio of 10-12,
3. The frequency of the injected sinusoidal jitter is 10 MHz.
4. CPLL frequency at 2.0 GHz and RXOUT_DIV =1
5. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.
6. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.
7. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.
8. Composite jitter with RX equalizer enabled. DFE disabled.
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Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

GTH Transceiver Electrical Compliance

The UltraScale Architecture GTH Transceiver User Guide (UG576) contains recommended use modes that
ensure compliance for the protocols listed in Table 59. The transceiver wizard provides the recommended

settings for those use cases and for protocol specific characteristics.

Table 59: GTH Transceiver Protocol List

Protocol Specification Serial Rate (Gb/s) CIcEJIri;tIE;Cr?cI:e

CAUI-10 IEEE 802.3-2012 10.3125 Compliant
nPPI IEEE 802.3-2012 10.3125 Compliant
10GBASE-KR IEEE 802.3-2012 10.3125 Compliant
SFP+ SFF-8431 (SR and LR) 9.95328-11.10 Compliant
XFP INF-8077i, revision 4.5 10.3125 Compliant
RXAUI CEI-6G-SR 6.25 Compliant
5.0G Ethernet IEEE 802.3bx (PAR) 5.0 Compliant
QSGMII QSGMII v1.2 (Cisco Systems, ENG-46158) | 5.0 Compliant
XAUI IEEE 802.3-2012 3.125 Compliant
2.5G Ethernet IEEE 802.3bx (PAR) 2.5 Compliant
1000BASE-X IEEE 802.3-2012 1.25 Compliant
OoTu2 ITU G.8251 10.709225 Compliant
OTU4 (OTL4.10) OIF-CEI-11G-SR 11.180997 Compliant
0C-3/12/48/192 GR-253-CORE 0.1555-9.956 Compliant
Interlaken OIF-CEI-6G, OIF-CEI-11G-SR 4.25-12.5 Compliant
PCle Genl, 2, 3 PCI Express Base 3.0 2.5, 5.0, and 8.0 Compliant
UHD-SDI(M) SMPTE ST-2081 6G, SMPTE St-2082 12G 6 and 12 Compliant
sDIM) SMPTE 424M-2006 0.27—2.97 Compliant
Hybrid Memory Cube (HMC) HMC-15G-SR 12.5 and 15.0 Compliant
CPRI CPRI_v_6_1_2014-07-01 0.6144-12.165 Compliant
HDMI(2) HDMI 2.0 All Compliant
Passive Optical Network (PON) ;gS_ZEZ(O;EIPOlS_EPON NG-PON2, XG-PON, | 4 155 10.3125 Compliant
JESD204a/b OIF-CEI-6G, OIF-CEI-11G 3.125-12.5 Compliant
Serial RapidlO RapidlO Specification 3.1 1.25-10.3125 Compliant
DisplayPort (Source Only) DP 1.2B CTS 1.62-5.4 Compliant
Fibre Channel FC-PI-4 1.0625-14.025 Compliant
SATA Genl, 2, 3 Serial ATA Revision 3.0 Specification 1.5, 3.0, and 6.0 Compliant
SAS Genl, 2, 3 T10/BSR INCITS 519 3.0, 6.0, and 12.0 Compliant
SFI-5 OIF-SFI5-01.0 0.625-12.5 Compliant
Notes:

1. SDI protocols require external circuitry to achieve compliance.
2. HDMI protocols require external circuitry to achieve compliance.
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GTH Transceiver Protocol Jitter Characteristics

For Table 60 through Table 65, the UltraScale Architecture GTH Transceiver User Guide (UG576) contains

recommended settings for optimal usage of protocol specific characteristics.

Table 60: Gigabit Ethernet Protocol Characteristics (GTH Transceivers)

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 (GTH Transceivers)
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: PCI Express Protocol Characteristics (GTH Transceivers)(1)
Standard Description ‘ Condition ‘ 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
PCIl 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(2) — — 5000
Receiver inherent deterministic timing error 0.30 - Ul
0.03 MHz—-1.0 MHz 1.00 — ul
PCI Express Gen 3(2) | Receiver sinusoidal - [y o\ 10 vz 8000 Note 3 - ul
jitter tolerance
10 MHz—-100 MHz 0.10 - ul

Notes:

1. Tested per card electromechanical (CEM) methodology.
2. Using common REFCLK.

3. Between 1 MHz and 10 MHz the minimum sinusoidal jitter roll-off with a slope of 20 dB/decade.
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Table 63: CEI-6G and CEI-11G Protocol Characteristics (GTH Transceivers)

Description Line Rate (Mb/s) ‘ Interface ‘ Min ‘ Max ‘ Units
CEI1-6G Transmitter Jitter Generation
o CEI-6G-SR - 0.3 ul
Total transmitter jitter(1) 4976-6375
CEI-6G-LR — 0.3 Ul
CEI1-6G Receiver High Frequency Jitter Tolerance
S CEI-6G-SR 0.6 - ul
Total receiver jitter tolerance(®) 4976-6375
CEI-6G-LR 0.95 — Ul
CEI-11G Transmitter Jitter Generation
, - CEI-11G-SR - 0.3 ul
Total transmitter jitter(?) 9950-11100
CEI-11G-LR/MR - 0.3 Ul
CEI-11G Receiver High Frequency Jitter Tolerance
CEI-11G-SR 0.65 - Ul
Total receiver jitter tolerance(?) 9950-11100 CEI-11G-MR 0.65 - ul
CEI-11G-LR 0.825 — Ul

Notes:

1. Tested at most commonly used line rate of 6250 Mb/s using 390.625 MHz reference clock.

2. Tested at line rate of 9950 Mb/s using 155.46875 MHz reference clock and 11100 Mb/s using 173.4375 MHz reference
clock.

Table 64: SFP+ Protocol Characteristics (GTH Transceivers)
Description ‘ Line Rate (Mb/s) ‘ Min Max Units

SFP+ Transmitter Jitter Generation

9830.40(1)
9953.00
Total transmitter jitter 10312.50 - 0.28 Ul
10518.75
11100.00

SFP+ Receiver Frequency Jitter Tolerance

9830.40(1)
9953.00
Total receiver jitter tolerance 10312.50 0.7 - Ul
10518.75
11100.00

Notes:
1. Line rated used for CPRI over SFP+ applications.
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Table 65: CPRI Protocol Characteristics (GTH Transceivers)

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

GTY Transceiver Specifications (XCKU095 and XQKU095)

GTY Transceiver DC Input and Output Levels (XCKU095 and XQKUQ095)

Table 66 summarizes the DC specifications of the GTY transceivers in the XCKU095 and XQKUO095 devices
(only). Consult www.xilinx.com/products/technology/high-speed-serial for further details.

Table 66: GTY Transceiver DC Specifications
Symbol DC Parameter Conditions Min Typ Max Units
>10.3125 Gb/s 150 — 1250 mV
Differential peak-to-peak input
DVpp N voltage (external AC coupled) 6.6 Gb/s to 10.3125 Gb/s 150 — 1250 mV
< 6.6 Gb/s 150 — 2000 mVv
Single-ended input voltage.
VIN Voltage measured at the pin \?C coupleii 1.2v -400 - Vuvetavtr | mV
referenced to GND MGTAVIT — =
Vemin Common mode input voltage be couplefl — 2/3 VygTavTT — mV
VmgTavtT = 1.2V
D Differential peak-to-peak output | Transmitter output swing 800 _ _ mv
VPPOUT | yoltage(®) is set to Ox1F
When remote RX is
terminated to GND VmeTavTT/2 — Dyppout/4 mv
v Common mode output voltage: When remote RX v _D /2 mv
CMOUTDC | DC coupled (equation based) termination is floating MGTAVTT — =VPPOUT
When remote RX is v 7DVPPOUT7(VMGTAVTT_VRX7TERM) mv
terminated to Vgy term(®) | MGTAVIT T4 2
Vv Common mode output voltage: Equation based Vv _D /2 mv
CMOUTAC | AC coupled q MGTAVTT VPPOUT!
Rin Differential input resistance — 100 — Q
RouTt Differential output resistance — 100 — Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - — 5 ps
Cext Recommended external AC coupling capacitor(3) - 100 — nF
Notes:

1. The output swing and pre-emphasis levels are programmable using the GTY transceiver attributes and can result in values
lower than reported in this table.

2. Vgrx_TerMm Is the remote RX termination voltage.
3. Other values can be used as appropriate to conform to specific protocols and standards.
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Figure 6: Single-Ended Peak-to-Peak Voltage
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Differential peak-to-peak voltage = (Single-ended peak-to-peak voltage) x 2

Figure 7: Differential Peak-to-Peak Voltage

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Single-Ended
Peak-to-Peak
Voltage

ds892_03_120414

Differential
Peak-to-Peak
Voltage

ds892_04_120414

Table 67 summarizes the DC specifications of the clock input of the GTY transceivers in the XCKU095 and
XQKUQ95 devices (only). Consult www.xilinx.com/products/technology/high-speed-serial for further

details.

Table 67: GTY Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max | Units
V\DIFE Differential peak-to-peak input voltage 250 — 2000 mvV
Rin Differential input resistance - 100 - Q
CexT Required external AC coupling capacitor - 10 — nF
Table 68: GTY Transceiver Clock Output Level Specification
Symbol Description Conditions Min Typ Max | Units
VoL Output Low voltage for P and N | Rt = 1002 across P and N signals — 400 — mV
VoH Output High voltage for P and N | Rt = 1002 across P and N signals - 760 - mV
Differential output voltage
VbbouT (P—-N), P = High Rt = 100Q across P and N signals — +360 — mvV
(N-P), N = High
VemouTt Common mode voltage Rt = 100Q across P and N signals — 580 - mVv
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Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

GTY Transceiver Switching Characteristics for the XCKU095 and XQKUO095

Consult www.xilinx.com/products/technology/high-speed-serial for further information.

Table 69: GTY Transceiver Performance

L Output Speed Grades and Temperature Range .
Symbol Description L Units
Divider -2E, -2I -1C, -11, -1M
FeTvymax GTY maximum line rate 16.375 12.5 Gb/s
FeTYymIN GTY minimum line rate 0.5 0.5 Gb/s
Min Max Min Max
1 4.0 12.5 4.0 8.5 Gb/s
Foryerance | CPLL line rate range( 2 2.0 6.25 2.0 4.25 Gb/s
4 1.0 3.125 1.0 2.125 Gb/s
8 0.5 1.5625 0.5 1.0625 Gb/s
Min Max Min Max
13 9.8 16.375 9.8 12.5 Gb/s
2@ 4.9 8.1875 4.9 8.1875 Gb/s
FeTvorancel | QPLLO line rate range 4(2) 2.45 4.09375 2.45 4.09375 Gb/s
8(2) 1.225 2.04688 1.225 2.04688 Gb/s
162 0.6125 1.02344 0.6125 1.02344 Gb/s
Min Max Min Max
1G) 8.0 13.0 8.0 12.5 Gb/s
20 4.0 6.5 4.0 6.5 Gb/s
FeTvoraNGe2 | QPLLL line rate range 403) 2.0 3.25 2.0 3.25 Gb/s
8®) 1.0 1.625 1.0 1.625 Gb/s
16(® 0.5 0.8125 0.5 0.8125 Gb/s
Min Max Min Max
FcpLirancge | CPLL frequency range 2.0 6.25 2.0 4.25 GHz
FopLLoranGge | QPLLO frequency range 9.8 16.375 9.8 16.375 GHz
FopLLirance | QPLLL frequency range 8.0 13.0 8.0 13.0 GHz
Notes:

1. The values listed are the rounded results of the calculated equation (2 x CPLL_Frequency)/Output_Divider.
2. The values listed are rounded results from calculated equation (QPLLO_Frequency)/Output_Divider.
3. The values listed are rounded results from calculated equation (QPLL1_Frequency)/Output_Divider.

Table 70: GTY Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics

Symbol

Description

XCKUO095 and XQKU095

Units

FeTYDRPCLK

GTYDRPCLK maximum frequency

250

MHz
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Table 71: GTY Transceiver Reference Clock Switching Characteristics

Symbol Description Conditions Min Typ Max Units
Feelk Reference clock frequency range 60 — 820 MHz
TreLk Reference clock rise time 20% — 80% — 200 — ps
TecLk Reference clock fall time 80% — 20% — 200 — ps
TbcrEF Reference clock duty cycle Transceiver PLL only 40 50 60 %

80%————X\———————— — — -4t -k X — - — — — =

20%———————N—————— A N\~ — -
Trok =

ds892_05_120414

Figure 8: Reference Clock Timing Parameters

Table 72: GTY Transceiver Reference Clock Oscillator Selection Phase Noise Mask(1)

L Offset . :
Symbol Description Frequency Min Typ Max Units
QPLLO/QPLL1 reference clock select 10 kHz ~ ~ —112
phase noise mask at 100 kHz - — —-128 dBc/Hz
REFCLK frequency = 156.25 MHz 1 MHz _ _ _145
QPLLO/QPLL1 reference clock select 10 kHz ~ ~ —103
QPLLREFCLKMASK phase noise mask at 100 kHz - - -123 dBc/Hz
REFCLK frequency = 312.5 MHz 1 MHz _ _ _143
QPLLO/QPLL1 reference clock select 10 kHz ~ _ —98
phase noise mask at 100 kHz - — —-117 dBc/Hz
REFCLK frequency =625 MHz 1 MHz _ _ _140
10 kHz - - 112
CPLL reference clock select phase noise | 100 kHz - - —128
mask at REFCLK dBc/Hz
frequency = 156.25 MHz 1 MHz - - —-145
50 MHz - - —145
10 kHz — — —103
CPLL reference clock select phase noise | 100 kHz - - —-123
CPLLRercLKMASK mask at REFCLK frequency = 312.5 MHz | 1 MHz _ _ _143 dBc/Hz
50 MHz — - —-145
10 kHz - - —-98
CPLL reference clock select phase noise 100 kHz - - —-117 dBc/Hz
mask at REFCLK frequency = 625 MHz 1 MHz _ _ —140
50 MHz - - —144

Notes:
1. For reference clock frequencies not in this table, use the phase-noise mask for the nearest reference clock frequency.
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Table 73: GTY Transceiver PLL/Lock Time Adaptation

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Symbol Description Conditions Min Typ Max Units
TLock Initial PLL lock - - 1 ms
Clock recovery phase acquisition and | after the PLL is locked to
adaptation time_ for decision the reference clock, this is - 50,000 | 37 x 106 ul
ToLock feedback equalizer (DFE) - :Ee ti|mekig takes to lock
Clock recovery phase acquisition and e clock data recovery
adaptation time for low-power mode | (CDR) to the data present - 50,000 | 2.3x106| UI
(LPM) when the DFE is disabled at the input
Table 74: GTY Transceiver User Clock Switching Characteristics(1)
Data Width Conditions (Bit) T;‘]’q‘;ee‘ia(iﬁgesaig%s
Symbol Description Units
Internal ||\ erconnect Logic | -2E, -21 | -1C, -11, -1M
Logic
FrxouTtPmA TXOUTCLK maximum frequency sourced from OUTCLKPMA 511.719 390.625 MHz
FrxouTPmA RXOUTCLK maximum frequency sourced from OUTCLKPMA 511.719 390.625 MHz
Frxoutprocpivy | TXOUTCLK maximum frequency sourced from TXPROGDIVCLK 511.719 511.719 MHz
FrxouTtProgDIv | RXOUTCLK maximum frequency sourced from RXPROGDIVCLK 511.719 511.719 MHz
16 16, 32 511.719 390.625 MHz
o TXUSRCLK maximum 32 32, 64 511.719 390.625 MHz
frequency 20 20, 40 409.375 312.500 MHz
40 40, 80 409.375 312.500 MHz
16 16, 32 511.719 390.625 MHz
Frocn RXUSRCLK maximum 32 32,64 511.719 390.625 MHz
frequency 20 20, 40 409.375 312.500 MHz
40 40, 80 409.375 312.500 MHz
16 16 511.719 390.625 MHz
20 20 409.375 312.500 MHz
s TXUSRCLK2 16, 32 32 511.719 390.625 MHz
maximum frequency 20, 40 40 409.375 312.500 MHz
32 64 255.860 195.313 MHz
40 80 204.688 156.250 MHz
16 16 511.719 390.625 MHz
20 20 409.375 312.500 MHz
. RXUSRCLK2 16, 32 32 511.719 390.625 MHz
maximum frequency 20, 40 40 409.375 312.500 MHz
32 64 255.860 195.313 MHz
40 80 204.688 156.250 MHz
Notes:

1. Clocking must be implemented as described in the UltraScale Architecture GTY Transceiver User Guide (UG578).
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Table 75: GTY Transceiver Transmitter Switching Characteristics

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Symbol Description Condition Min Typ Max Units
FotvyTx Serial data rate range 0.500 — Fotymax | Gb/s
TRTX TX rise time 20%—-80% — 21 - ps
TETx TX fall time 80%—-20% — 21 — ps
TLLskEW TX lane-to-lane skew(1) - - 500 ps
V1x00BVDPP Electrical idle amplitude - — 15 mV
TtxooeTrRANSITION | Electrical idle transition time — — 140 ns
T Total jitter(2)(4) - - 0.28 ul
J16.375_QPLL J e 16.375 Gb/s

Dj16.375_QPLL Deterministic jitter(2 ) — — 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J15.0_QPLL J b 15.0 Gb/s

Dj15.0_QpLL Deterministic jitter(2“) - - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
141 QPLL e 14.1 Gb/s

Dj14.1_QpLL Deterministic jitter(2#) — — 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J14.025_QPLL J e 14.025 Gb/s

Dj14.025_QPLL Deterministic jitter(2 ) — — 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J13.1_QPLL J b 13.1 Gb/s

Dj13.1_QpLL Deterministic jitter(2®#) - - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J12.5_QPLL J e 12.5 Gb/s

Dj12.5 QpLL Deterministic jitter(2#) — — 0.17 ul

T Total jitter(2)(4) - - 0.33 ul
J12.5_CPLL J e 125 Gb/s

Dj12.5_cpLL Deterministic jitter(2)4) - - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J11.3_QPLL J b 11.3 Gb/s

Dj11.3 QpLL Deterministic jitter(2®#) - - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J10.3125_QPLL J e 10.3125 Gb/s

Dj10.3125_QPLL Deterministic jitter(2#) — — 0.17 ul

T Total jitter(3)(4) - - 0.33 ul
J10.3125_CPLL J e 10.3125 Gb/s

Dj10.3125_cpLL Deterministic jitter(3®) - - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J9.953_QPLL J b 0.953 Gb/s

Dj9.953_QPLL Deterministic jitter(2®#) - - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J9.8_QPLL J e 9.8 Gb/s

Dj9.8 QpLL Deterministic jitter(2# — — 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J8.0_QPLL J e 8.0 Gb/s

Dys.0_qpLL Deterministic jitter(2)4) - - 0.17 ul

T Total jitter(3)(4) - - 0.32 ul
J8.0_CPLL J bl 8.0 Gb/s

Djs.0_cPLL Deterministic jitter(3®) - - 0.17 ul

T Total jitter(3)(4) - - 0.30 ul
J6.6_CPLL J e 6.6 Gb/s

Dj6.6_CPLL Deterministic jitter(3®) — — 0.15 ul

Ti5.0 Total jitter(®® - — 0.30 ul

— 5.0 Gb/s

Dys.0 Deterministic jitter(3®) - - 0.15 ul

T Total jitter(3)(4) - - 0.30 ul
7425 Chinahial 4.25 Gb/s

D4 25 Deterministic jitter(®®) - — 0.15 ul
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Table 75: GTY Transceiver Transmitter Switching Characteristics (Cont’d)

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Symbol Description Condition Min Typ Max Units

T Total jitter(3)*) - - 0.32 ul
J4.00L e 4.00 Gb/s

D4 00L Deterministic jitter(®®) - — 0.16 ul

T Total jitter(® @) — — 0.20 ul
I3.75 — 3.75 Gb/s

Dj3.75 Deterministic jitter(3®) - - 0.10 ul

T Total jitter(3)(4) - - 0.20 ul
73.20 e 3.20 Gb/s®)

Dj3.20 Deterministic jitter(3®) - - 0.10 ul

T Total jitter(3)*) - - 0.20 ul
25 : 2.5 Gb/s(®)

Dy s Deterministic jitter(3®) — — 0.10 ul

T Total jitter(3)(4) - - 0.15 ul
125 : 1.25 Gb/s()

Dj1.25 Deterministic jitter(3®) — — 0.05 ul

T Total jitter(3)(4) - - 0.10 ul
7500 e 500 Mb/s

D500 Deterministic jitter(3®) - - 0.05 ul

Notes:

1. Using same REFCLK input with TX phase alignment enabled for up to four fully-populated GTY Quads at maximum line rate.

2. Using QPLL_FBDIV = 40, 20-bit internal data width. These values are NOT intended for protocol specific compliance
determinations.

w

determinations.

No ok~

All jitter values are based on a bit-error ratio of 10-12,
CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.

Table 76: GTY Transceiver Receiver Switching Characteristics

Using CPLL_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance

Symbol Description Condition Min Typ Max Units
FoTvRrx Serial data rate 0.500 — Fetvymax | Gb/s
TRXELECIDLE '(I:I'Z\tﬁ; for RXELECIDLE to respond to loss or restoration of _ 10 _ ns
RxooBvDPP OOB detect threshold peak-to-peak 60 — 150 mV
RxssT Receiver spread-spectrum tracking(®) | Modulated at 33 kHz —-5000 - 0 ppm
RxrL Run length (CID) — — 256 ul

Bit rates < 6.6 Gb/s —-1250 - 1250 ppm
RypPMTOL Data/REFCLK PPM offset tolerance Sr']t J?S‘f’feﬁ',i Gb/s | _700 - 700 ppm

Bit rates > 8.0 Gb/s —-200 — 200 ppm
SJ Jitter Tolerance(®
JT $116.375 Sinusoidal jitter (CPLL)(3) 16.375 Gb/s - - 0.30 ul
Jr s115.0 Sinusoidal jitter (CPLL)(3) 15.0 Gb/s - - 0.30 ul
I sinaa Sinusoidal jitter (CPLL)(3) 14.1 Gb/s - - 0.30 ul
Jr snsa Sinusoidal jitter (CPLL)(®) 13.1 Gb/s — — 0.30 ul
Jr si25 gpiL | Sinusoidal jitter (CPLL)(®) 12.5 Gb/s - - 0.30 ul
Jr sz cpL | Sinusoidal jitter (CPLL)(®) 12.5 Gb/s - - 0.30 ul
Jr sn13 Sinusoidal jitter (CPLL)(®) 11.3 Gb/s — — 0.30 ul
Jr_si10.32 opLL | Sinusoidal jitter (CPLL)(®) 10.32 Gbh/s - - 0.30 ul
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Table 76: GTY Transceiver Receiver Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
JT s110.32 cpLL | Sinusoidal jitter (CPLL)(®) 10.32 Gb/s — - 0.30 ul
Jr sio8 Sinusoidal jitter (CPLL)(3) 9.8 Gb/s - - 0.30 ul
‘]T_SJS.O_QPLL Sinusoidal jitter (CPLL)(3) 8.0 Gb/s — — 0.44 Ul
JT s18.0_CPLL Sinusoidal jitter (CPLL)(3) 8.0 Gb/s - - 0.42 ul
JT S16.6_CPLL Sinusoidal jitter (CPLL)(®) 6.6 Gb/s — — 0.44 ul
Jr 8150 Sinusoidal jitter (CPLL)(3) 5.0 Gb/s - - 0.44 ul
T sia.25 Sinusoidal jitter (CPLL)(3) 4.25 Gb/s — — 0.44 ul
JT_sia.00L Sinusoidal jitter (CPLL)(®) 4.0 Gh/s — — 0.45 ul
Jr s13.75 Sinusoidal jitter (CPLL)(3) 3.75 Gb/s - - 0.45 ul
JT s13.20 Sinusoidal jitter (CPLL)(3) 3.2 Gb/s® - - 0.45 ul
Jr si25 Sinusoidal jitter (CPLL)(®) 2.5 Gb/s®) — — 0.50 ul
Jr si2s Sinusoidal jitter (CPLL)(3) 1.25 Gb/s® - - 0.50 ul
JT s3500 Sinusoidal jitter (CPLL)(3) 500 Mb/s - - 0.50 Ul
SJ Jitter Tolerance with Stressed Eye(2)
J 3.2 Gb/s — - 0.7 Ul
T_TISE3.2 Total jitter with stressed eye(?)
Jr TISEG.6 6.6 Gb/s — - 0.7 Ul
J 3.2 Gb/s - 0.7 Ul
T_SI5E3.2 Sinusoidal jitter with stressed eye(?)
‘]T_SJSEG.G 6.6 Gb/s — 0.7 Ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. All jitter values are based on a bit error ratio of 10-12,
3. The frequency of the injected sinusoidal jitter is 80 MHz.
4. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.
6. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.
7. Composite jitter with RX equalizer enabled. DFE disabled.
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GTY Transceiver Electrical Compliance for the XCKU095 and XQKU095

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

The UltraScale Architecture GTY Transceiver User Guide (UG578) contains recommended use modes that
ensure compliance for the protocols listed in Table 77. The transceiver wizard provides the recommended
settings for those use cases and for protocol specific characteristics.

Table 77: GTY Transceiver Protocol List

Protocol Specification Serial Rate Electl_rical
(Gb/s) Compliance

Interlaken OIF-CEI-6G, OIF-CEI-11GSR 4.25-12.5 Compliant
CAUI-10 IEEE 802.3-2012 10.3125 Compliant
nPPI IEEE 802.3-2012 10.3125 Compliant
10GBASE-KR IEEE 802.3-2012 10.3125 Compliant
SFP+ SFF-8431 (SR and LR) 9.95328-11.10 Compliant
XFP INF-8077i, Revision 4.5 10.3125 Compliant
RXAUI CEI-6G-SR 6.25 Compliant
XAUI IEEE 802.3-2012 3.125 Compliant
1000BASE-X IEEE 802.3-2012 1.25 Compliant
OoTu2 ITU G.8251 10.709225 Compliant
OTU4 (OTL4.10) OIF-CEI-11G-SR 11.180997 Compliant
0C-3/12/48/192 GR-253-CORE 0.1555-9.956 Compliant
PCle Genl, 2, 3 PCI Express Base 3.0 2.5, 5.0, and 8.0 Compliant
SDI SMPTE 424M-2006 0.27-2.97 Compliant
Hybrid Memory Cube (HMC) HMC-15G-SR 12.5 and 15.0 Compliant
CPRI CPRI_v_6_1 2014-07-01 0.6144-12.165 Compliant
Passive Optical Network (PON) %OSGC;_EPPOO,\’I\I 1G-EPON, NG-PON2, XG-PON, and 0.155-10.3125 Compliant
JESD204a/b OIF-CEI-6G, OIF-CEI-11G 3.125-12.5 Compliant
Serial RapidlO RapidlO Specification 3.1 1.25-10.3125 Compliant
DisplayPort (Source Only) DP 1.2B CTS 1.62-5.4 Compliant
Fibre Channel FC-PI-4 1.0625-14.025 Compliant
SATA Genl, 2, 3 Serial ATA Revision 3.0 Specification 1.5, 3.0, and 6.0 Compliant
SAS Genl, 2, 3 T10/BSR INCITS 519 3.0, 6.0, and 12.0 Compliant
SFI-5 OIF-SFI5-01.0 0.625 - 12.5 Compliant
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GTY Transceiver Protocol Jitter Characteristics (XCKU095 and XQKUQ095)

For Table 78 through Table 82, the UltraScale Architecture GTY Transceiver User Guide (UG578) contains
recommended settings for optimal usage of protocol specific characteristics.

Table 78: Gigabit Ethernet Protocol Characteristics (GTY Transceivers)
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 79: XAUI Protocol Characteristics (GTY Transceivers)

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 80: CEI-6G and CEI-11G Protocol Characteristics (GTY Transceivers)

Description ‘ Line Rate (Mb/s) ‘ Interface ‘ Min ‘ Max ‘ Units
CEI1-6G Transmitter Jitter Generation
_ - CEI-6G-SR — 0.3 ul
Total transmitter jitter(1) 4976-6375
CEI-6G-LR — 0.3 Ul
CEI1-6G Receiver High Frequency Jitter Tolerance
o CEI-6G-SR 0.6 — ul
Total receiver jitter tolerance(1) 4976-6375
CEI-6G-LR 0.95 — Ul
CEI-11G Transmitter Jitter Generation
_ - CEI-11G-SR - 0.3 ul
Total transmitter jitter(2) 9950-11100
CEI-11G-LR/MR — 0.3 Ul
CEI-11G Receiver High Frequency Jitter Tolerance
CEI-11G-SR 0.65 - Ul
Total receiver jitter tolerance(?) 9950-11100 CEI-11G-MR 0.65 - ul
CEI-11G-LR 0.825 — Ul

Notes:

1. Tested at most commonly used line rate of 6250 Mb/s using 390.625 MHz reference clock.

2. Tested at line rate of 9950 Mb/s using 155.46875 MHz reference clock and 11100 Mb/s using 173.4375 MHz reference
clock.
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Table 81: SFP+ Protocol Characteristics (GTY Transceivers)

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Description ‘ Line Rate (Mb/s) ‘ Min Max Units
SFP+ Transmitter Jitter Generation
9830.40(1)
9953.00
Total transmitter jitter 10312.50 - 0.28 Ul
10518.75
11100.00
SFP+ Receiver Frequency Jitter Tolerance
9830.40(1)
9953.00
Total receiver jitter tolerance 10312.50 0.7 - Ul
10518.75
11100.00
Notes:
1. Line rated used for CPRI over SFP+ applications.
Table 82: CPRI Protocol Characteristics (GTY Transceivers)
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 81.
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Integrated Interface Block for Interlaken for the XCKU095
and XQKU095

More information and documentation on solutions using the integrated interface block for Interlaken can
be found at UltraScale Interlaken.

Table 83: Maximum Performance for Interlaken Designs

Speed Grades and
Vceint Operating Voltage

Symbol Description 0.95V Units

-2 -1
FrRX_SERDES_CLK Receive serializer/ deserializer clock 195.32 195.32 MHz
FTX_SERDES_CLK Transmit serializer/ deserializer clock 195.32 195.32 MHz
FprP_cLk Dynamic reconfiguration port clock 250.00 250.00 MHz

Min Max Min Max

Fcore_cLk Interlaken core clock 300.00 | 322.27 | 300.00 | 322.27 MHz
FLeus cLk Interlaken local bus clock 300.00 | 322.27 | 300.00 | 322.27 MHz

Integrated Interface Block for 100G Ethernet MAC and PCS
for the XCKU095 and XQKU095

More information and documentation on solutions using the integrated 100 Gb/s Ethernet block can be
found at UltraScale Integrated 100G Ethernet MAC/PCS.

Table 84: Maximum Performance for 100G Ethernet Designs

Speed Grades and
. Veeint Operating Voltage _
Symbol Description .05V Units

-2 -1
Frx_cik Transmit clock 322.27 322.27 MHz
Frx_cLk Receive clock 322.27 322.27 MHz
FRX_SERDES_CLK Receive serializer/deserializer clock 322.27 322.27 MHz
FDRP_CLK Dynamic reconfiguration port clock 250.00 250.00 MHz
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Integrated Interface Block for PCI Express Designs
More information and documentation on solutions for PCl Express designs can be found at PCI Express.

Table 85: Maximum Performance for PCIl Express Designs

Speed Grades and V¢ nT Operating Voltages
Symbol Description 1.0V 0.95Vv 0.90V | Units
-3 -2 -1 -1L -1L
FpipecLK Pipe clock maximum frequency 250.00 250.00 250.00 250.00 250.00 MHz
FCORECLK Core clock maximum frequency 500.00 500.00 | 500.001) | 250.00 250.00 MHz
FusercLK User clock maximum frequency 250.00 250.00 250.00 250.00 250.00 MHz
ForpcLk DRP clock maximum frequency 250.00 250.00 250.00 250.00 250.00 MHz
Notes:

1. PCI Express x8 Gen 3 operation is supported in -2 and -3 speed grades. Refer to the UltraScale Architecture Gen3
Integrated Block for PCI Express v4.0 User Guide (PG156) for information regarding x8 Gen 3 operation in the -1 speed
grade.

System Monitor Specifications

Table 86: SYSMON Specifications

Parameter ‘Symbol‘ Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
VCCADC = 1.8V 3%, VREFP = 1.25V, VREFN = 0V, ADCCLK = 5.2 MHz, Tj = —40°C to 100°C, typlcal values at Tj = 40°C

ADC Accuracy®

Resolution 10 — - Bits
Integral nonlinearity(2) INL - - +2 LSBs
Differential nonlinearity DNL No missing codes, guaranteed - - +1 LSBs

monotonic
Offset error Offset calibration enabled - — +2 LSBs
Gain error — — +0.4 %
Sample rate - - 0.2 MS/s

External 1.25V reference - - 1 LSBs
RMS code noise -

On-chip reference - 1 - LSBs
ADC Accuracy at Extended Temperatures
Resolution Tj = —55°C to 125°C 10 - - Bits
Integral nonlinearity INL T; = —55°C to 125°C - - +2

No missing codes, guaranteed LSBs
Differential nonlinearity DNL monotonic - - +1

T; = —55°C to 125°C
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Table 86: SYSMON Specifications (Cont’d)

Parameter ‘Symbol‘ Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Analog Inputs(®
Unipolar operation 0 - 1 \
) Bipolar operation -0.5 - +0.5 Vv
ADC input ranges - -
Unipolar common mode range (FS input) 0 - +0.5 \%
Bipolar common mode range (FS input) +0.5 - +0.6 \Y
Maximum external channel input Adjacent channels set within these
ranaes P ranges should not corrupt -0.1 — Veeabpce \Y
9 measurements on adjacent channels
On-Chip Sensor Accuracy
T; = —40°C to 100°C (with external REF) - - +4 °C
Tj = —55°C to 125°C (with external REF) - - +4.5 °C
Temperature sensor error() —
Tj = —40°C to 100°C (with internal REF) — - +5 °C
T; = —55°C to 125°C (with internal REF) - - +6.5 °C
Tj = —40°C to 100°C (with external REF) - - +1 %
T; = —55°C to 125°C (with external REF) - - +2 %
Supply sensor error(3® —
T; = —40°C to 100°C (with internal REF) - - *1.5 %
T; = —55°C to 125°C (with internal REF) - - +2.5 %
Conversion Rate(%4)
Conversion time—continuous | tcony Number of ADCCLK cycles 26 — 32 Cycles
Conversion time—event tcony Number of ADCCLK cycles — — 21 Cycles
DRP clock frequency DCLK DRP clock frequency 8 - 250 MHz
ADC clock frequency ADCCLK | Derived from DCLK 1 - 5.2 MHz
DCLK duty cycle 40 - 60 %
SYSMON Reference(®)
External reference VREFP Externally supplied reference voltage 1.20 1.25 1.30 \Y
Ground Vggpp pin to AGND,
-2 and -3 speed grade 1.2375| 1.25 |1.2625 \%
T; = —40°C to 100°C
i Ground Vggpp pin to AGND,
On-chip reference -1 and -1L speed grade 1.23125| 1.25 |1.26875  V
T; = —40°C to 100°C
Ground Vggpp pin to AGND,
Tj = —55°C to 125°C 1.225 1.25 1.275 \Y

Notes:

1. ADC offset errors are removed by enabling the ADC automatic offset calibration feature. The values are specified for when
this feature is enabled.

2. See the Analog Input section in the UltraScale Architecture System Monitor User Guide (UG580).

3. Supply sensor offset and gain errors are removed by enabling the automatic offset and gain calibration feature. The values
are specified for when this feature is enabled.

4. See the Adjusting the Acquisition Settling Time section in the UltraScale Architecture System Monitor User Guide (UG580).

5. Any variation in the reference voltage from the nominal Vgegep = 1.25V and Vggpy = OV will result in a deviation from the
ideal transfer function. This also impacts the accuracy of the internal sensor measurements (i.e., temperature and power
supply). However, for external ratiometric type applications allowing reference to vary by £4% is permitted.
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12C Interfaces

Table 87: 12C Fast Mode Interface Switching Characteristics(1)

Symbol Description Min Typ Max Units
TbcreLK SCL duty cycle — 50 — %
Tecko SDAO clock-to-out delay — — 900 ns
Tepck SDAI setup time 100 - - ns
FrcLk SCL clock frequency - — 400 kHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.

SCL / \ / \ /

TeEDCK
SDAI X

TrFcko
SDAO / X
DS892_06_120414
Figure 9: 12C Fast Mode Interface Timing Diagram
Table 88: 12C Standard Mode Interface Switching Characteristics(1)

Symbol Description Min Typ Max Units
TbescLK SCL duty cycle - 50 — %
Tscko SDAO clock-to-out delay - - 3450 ns
Tspek SDAI setup time 250 — - ns
FscLk SCL clock frequency — — 100 kHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.

SCL / \ / \ /

Tsbck
SDAI X

Tscko

SDAO / X

DS892_07_120414

Figure 10: 12C Standard Mode Interface Timing Diagram
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Configuration Switching Characteristics

Table 89: Configuration Switching Characteristics

Speed Grades and
Vceint Operating Voltages

Symbol Description 1.0V 0.95V 0.90V Units
3 | 2 | -1 | -1 -1

Power-up Timing Characteristics

TpL Program latency 7.5 7.5 7.5 7.5 7.5 ms, Max
Power-on reset 57 57 57 57 57 ms, Max
(40 ms ramp rate time) 0 0 0 0 0 ms, Min

Tros Power-on reset with POR override 15 15 15 15 15 ms, Max
(2 ms ramp rate time) 5 5 5 5 5 ms, Min

TPROGRAM Program pulse width 250 250 250 250 250 ns, Min

CCLK Output (Master Mode)

Ticck Master CCLK output delay from INIT_B 150 150 150 150 150 ns, Min

Tmeekl® Master CCLK clock Low time duty cycle 40/60 | 40/60 | 40/60 | 40/60 | 40/60 | %, Min/Max

TMmccKH Master CCLK clock High time duty cycle 40/60 | 40/60 | 40/60 | 40/60 | 40/60 | %, Min/Max

SPI x2/x4/x8

BPI x8/x16 150 150 150 150 150 MHz, Max

SPI x1 and serial

b d devi 125 125 125 125 125 MHz, Max
Fumcck Master CCLK frequency | SLR-based devices

SPI x1 and serial

. 150 150 150 150 150 MHz, Max
all other devices

SelectMAP 125 125 125 125 125 MHz, Max
FMCCK_START (Il/lo?ftigz IE;(tZiIE:; frequency at start of 3 3 3 3 3 MHz, Typ
FMCCKTOL fggg;’g‘fg tolerance, master mode with +35 | 35 | +35 | +35 | +35 | 9%, Max
CCLK Input (Slave Modes)
TscekL Slave CCLK clock minimum Low time 2.5 2.5 2.5 2.5 2.5 ns, Min
TscekH Slave CCLK clock minimum High time 2.5 2.5 2.5 2.5 2.5 ns, Min

Serial SLR-based 125 125 125 125 125 MHz, Max
Fscek Slave CCLK frequency iﬁr(i)"’t"her devices | 180 | 150 | 150 | 150 | 150 | MHz, Max

SelectMAP 125 125 125 125 125 MHz, Max
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Table 89: Configuration Switching Characteristics (Cont’d)

Speed Grades and
Vceint Operating Voltages

Symbol Description 1.0V 0.95V 0.90V Units
3 | 2 | -1 | -1 -1
EMCCLK Input (Master Mode)
TemcckL External master CCLK Low time 2.5 2.5 2.5 2.5 2.5 ns, Min
TEMCCKH External master CCLK High time 2.5 2.5 2.5 2.5 2.5 ns, Min
oF | X2Ixal® 150 | 150 | 150 | 150 | 150 | MHz, Max
. External master CCLK gfé_"bﬁig”a' 125 | 125 | 125 | 125 | 125 | MHz, Max
frequency SPI x1, Serial
All othér devices 150 150 150 150 150 MHz, Max
SelectMAP 125 125 125 125 125 MHz, Max
Internal Configuration Access Port
Master SLR ICAP
accessing the 125 125 125 125 125 MHz, Max
entire device
i ST
accessing the 200 200 200 200 200 MHz, Max
local SLR
All other devices 200 200 200 200 200 MHz, Max
Master/Slave Serial Mode Programming Switching
Tocek/Teckp DN setup/hold 3.0/0 | 3.0/0 | 3.0/0 | 3.0/0 | 3.0/0 ns, Min
Teco Doyt clock to out 8 8 8 8 8 ns, Max
SelectMAP Mode Programming Switching
Tsmpeer/Tsmeekp | D[31:00] setup/hold 3.5/0 | 3.5/0 | 3.5/0 | 3.5/0 | 3.5/0 | ns, Min
Tsmescek/ Tsmeckes| CS1_B setup/hold 4.0/0 | 4.0/0 | 4.0/0 | 4.0/0 | 4.0/0 ns, Min
Tsmweek/ Tsmeekw | RDWR_B setup/hold 10.0/0|10.0/0|10.0/0|10.0/0|10.0/0| ns, Min
Tsmckeso Eigifgﬂﬂfﬁgﬁé;guﬂrequked) 7 ’ 7 7 ’ ns, Max
Tsmco D[31:00] clock to out in readback 8 8 8 8 8 ns, Max
Frsccx Readback frequency SLR-based - 125 125 125 125 125 MHz, Max
All other devices 125 125 125 125 125 MHz, Max
Boundary-Scan Port Timing Specifications
. SLR-based 72%/ 72%/ 72%/ 72%/ 72%/ ns, Min
TapTek/ TTekTaP TMS and TDI setup/hold Al othor dovices s0/ | 30/ | 30/ | 30/ | 3.0/ -
2.0 2.0 2.0 2.0 2.0 ’
T oo TCK falling edge to TDO | SLR-based 10 10 10 10 10 ns, Max
output All other devices 7 7 7 7 7 ns, Max
SLR-based 20 20 20 20 20 MHz, Max
Frck TCK frequency XCKUO095 50 50 50 50 50 MHz, Max
All other devices 66 66 66 66 66 MHz, Max
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Table 89: Configuration Switching Characteristics (Cont’d)

Speed Grades and
Vceint Operating Voltages
Symbol Description 1.0V 0.95V 0.90V Units
3 | 2 | -1 | -1 -1

BPI1 Master Flash Mode Programming Switching
TepicCO ﬁézfjg(ﬂgsfgfﬂg FCS_B,FOE B, FWE B, | 19 10 10 10 10 ns, Max
Tepipcc/ TericeD D[15:00] setup/hold 3.5/0 | 3.5/0 | 3.5/0 | 3.5/0 | 3.5/0 ns, Min
SPI1 Master Flash Mode Programming Switching
Tspibee/ Tspiced D[03:00] setup/hold 3.0/0 | 3.0/0 | 3.0/0 | 3.0/0 | 3.0/0 ns, Min
Tspipec/ Tspiced D[07:04] setup/hold 3.5/0 | 3.5/0 | 3.5/0 | 3.5/0 | 3.5/0 ns, Min
Tspicem MOSI clock to out 8.0 8.0 8.0 8.0 8.0 ns, Max
Tspiccm2 D[04] clock to out 10.0 | 10.0 | 10.0 | 10.0 | 10.0 ns, Max
TspiccEe FCS_B clock to out 8.0 8.0 8.0 8.0 8.0 ns, Max
Tspiccre2 FCS2_B clock to out 10.0 | 10.0 | 10.0 | 10.0 | 10.0 ns, Max
DNA Port Switching
FONACK DNA port frequency \ 200 \ 200 \ 200 \ 200 \ 200 \ MHz, Max
STARTUPES3 Ports
TUSRECLKO S_TARTUPES USRCCLKO input port to CCLK 1.00/ | 1.00/ | 1.00/ | 1.00/ | 1.00/ ns. Min/Max

pin output delay 6.00 | 6.70 | 7.50 | 7.50 | 7.50 ’
Tbo DO[3:0] ports to D0O3-D00 pins output delay %07%/ 1707%/ 18(21%/ 18(21%/ 18(21%/ ns, Min/Max
Tors ([j)TS[S:O] ports to DO3-D00 pins 3-state 1.00/ | 1.00/ | 1.00/ | 1.00/ | 1.00/ ns. Min/Max

elays 7.30 8.30 9.00 9.00 9.00

TecsBo FCSBO port to FCS_B pin output delay 16%%/ %%%/ %%%/ %%%/ %%%/ ns, Min/Max
TrcsBTS FCSBTS port to FCS_B pin 3-state delay ]é%O()/ ]é%ool ]é%ool ]é%ool ]é%ool ns, Min/Max
TUSRDONEO USRDONEO port to DONE pin output delay ]é%%/ ]é%%/ :]L'Oog(/) :]L'Oog(/) :%002(/) ns, Min/Max
TUSRDONETS USRDONETS port to DONE pin 3-state delay 18%%/ 19%%/ 1100% 1100% 110026 ns, Min/Max
Toi DO03-DO00 pins to DI[3:0] ports input delay 02%/ %i/ %55/ %55/ %55/ ns, Min/Max
FceaMeLK STARTUPE3 CFGMCLK output frequency 50 50 50 50 50 MHz, Typ
F eFGMOLKTOL tS(;I;gg‘l;}LéZES CFGMCLK output frequency +15 +15 +15 +15 +15 %, Max
Startup Timing

Specifies a stall in the startup cycle until the
Tbci_MATCH digitally controlled impedance (DCI) match 4 4 4 4 4 ms, Max

signals are asserted
Notes:

1. When the CCLK is sourced from the EMCCLK pin with a divide-by-one setting, the external EMCCLK must meet this
duty-cycle requirement.
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eFUSE Programming Conditions

Table 90: eFUSE Programming Conditions(1)

Symbol Description Min Typ Max Units
Ies Veeaux supply current — - 115 mA
T; Temperature range -40 - 125 °C
Notes:

1. Do not program eFUSE during device configuration (e.g., during configuration, during configuration readback, or when

readback CRC is active).

Revision History

The following table shows the revision history for this document.

Date

Version

Description of Revisions

08/20/2025

1.20

Updated IDDR and ODDR bullets in Performance Characteristics section.

09/22/2020

1.19

Added RL package to Table 26 and Table 51.

05/21/2019

1.18

Added LVDS component mode notes to the Performance Characteristics section.

01/30/2019

1.17

In Table 3, updated the Igt Note 4 for additional calculations when designing with
XCKUO085, XCKU115, and XQKU115 devices. Fixed the spans between speed
grade/voltages in Table 45 and Table 46.

10/30/2018

1.16

Added Note 3 to Table 24. Added Table 42. Updated Table 45. Added Table 46.

01/08/2018

1.15

In Table 1, because the voltages are covered in Table 4, removed the note on V for 1/0
input voltage for HR 1/0 banks. Added Note 2 to Table 4. Updated values in Table 26 and
added Note 7. Revised the Frerc  descriptions in Table 33. Reduced the typical Trrx/Terx
values in Table 57. Reduced the typical Trrx/TErx Values in Table 75. Added Tgpjccome and
TSPlCCFCZ to Table 89.

02/02/2017

1.14

Updated Table 21 and Table 22 to production release for the following devices/speed/
temperature grades in the XQ Kintex UltraScale family in Vivado Design Suite 2016.4.

XQKU040: -1M, -21, -2E, -11 (0.95V) devices
XQKUO060: -1M, -21, -2E, -11 (0.95V) devices
XQKUO095: -1M, -21, -2E, -11 (0.95V) devices
XQKU115: -21, -2E, -11 (0.95V) devices

Updated Table 24 with clarifications to the SDR minimums. Updated MMCM_FpgrpciLk MAX
in Table 36 and PLL_Fprpcik_max in Table 37. B

12/22/2016

1.13

The Vivado Design Suite version is updated to the latest version listed in Table 20 (either
v1.23 or v1.24). Per the Kintex UltraScale and Virtex UltraScale FPGA Speed Specification
Changes (XCN16031), Table 22 changes the minimum speed specification versions for
designing with devices listed in this data sheet per the design advisory answer record
AR68169: Design Advisory for Kintex UltraScale FPGAs and Virtex UltraScale FPGAs—New
minimum production speed specification version (Speed File) required for all designs.

Added the XQ devices to applicable tables including Table 20, Table 21, and Table 22.
Clarified the maximum Ipc and Tgg, in Table 1. Updated I, in Table 3 to include

XQ devices. Added HP and HR minimum values to Table 23 and Table 24. Added
TMINPER CLK and Note 1 to Table 33. Added MMCM_FDRPCLK MAX to Table 36 and
PLL_Fprpcik max to Table 37. In the Table 51 package type row, added SF for -3 and -2
speed specifications. This information is already reflected in the UltraScale Architecture
and Product Overview (DS890). Added Table 68. Updated the Automotive Applications
Disclaimer.
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Date Version Description of Revisions
04/01/2016 1.12 Updated Table 20, Table 21, and Table 22 to production release in Vivado Design Suite
2016.1 of the following devices/speed/temperature grades. With these changes, the XC
Kintex UltraScale family is production released.
XCKUO085: -1L (0.95V) and -1L (0.90V) devices
XCKU115: -1L (0.95V) and -1L (0.90V) devices
In Table 26, added LPDDR3, updated the package fields, increased the DDR4 and DDR3L
memory PHY rates in the FBVA676/ SFVA784 packages, added LRDIMMs to the notes, and
removed Note 7. In addition, the QDRIV-XP is only for HP 1/0 banks. Updated Vygas for
LVCMOS and LVTTL in Table 30. In Table 32, added the Block RAM and FIFO Clock-to-Out
Delays section. Added Table 72.
12/16/2015 1.11 Updated the Power-On/Off Power Supply Sequencing section. Updated Table 20 to speed
specification 2015.4.1. Increased the Fgrymax for -1LI (0.90V) in Table 51 and added
Note 1. Updated the -1LI (0.90V) column in Table 56.
11/24/2015 1.10.1 Updated Table 20, Table 21, and Table 22 to production release of the following
devices/speed grades.
XCKUO060: -3E and -1L (0.90V) devices
XCKUO085: -3E devices
XCKU115: -3E devices
XCKUO35: all speed grades in the SFVA784 package
XCKUO040: all speed grades in the SFVA784 package
Added Note 2 to Table 22.
Updated Table 38 through Table 44 with speed specifications for Vivado Design Suite
2015.4.
In Table 47, added the value for package skew on the XCKUQ95 FFVA1156.
10/12/2015 1.9 Updated data in Table 6 (XCKU025, XCKU085, and XCKU095) and Table 7 (XCKUO095).

Updated the description in Power-On/Off Power Supply Sequencing.

Updated Table 21 and Table 22 to production release of the following devices/speed
grades.

XCKUO025: -1C/-11 and -2E/-21 devices
XCKUO035: -1LI (0.95V) and -1LI (0.90V)
XCKUO040: -1LI (0.95V) and -1LI (0.90V)
XCKUO060: -1LI (0.95V)

XCKUO085: -1C/-11 and -2E/-21 devices
XCKUQ095: -1C/-11 and -2E/-21 devices

Updated Table 20, Table 21, Table 22, Table 32, Table 33, Table 34, Table 38 through
Table 44, and Table 89 with speed specifications for Vivado Design Suite 2015.3.

Updated Table 47 with package skew data.

Added protocols to Table 59. Updated Vcpyoutpe in Table 66. Added data to Table 75 and
Table 76.

Added Startup Timing to Table 89.
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Date

Version

Description of Revisions

09/22/2015

1.8

Added GTY tables to support the XCKU095. Added the XCKUO25 device.

In Table 2, revised the -1L (0.90V) Vvt @and Veent 10 for a recommended £20mV
power supply operating range. Updated description of Iccapc-

Updated Table 21 and Table 22 to production release of the -1 and -2 speed grade
XCKU115 devices and production release of the -3 speed grade for the XCKUO35 and
XCKUO040 devices.

Updated Table 20, Table 21, Table 22, Table 32, Table 34, Table 38 through Table 44, and
Table 89 with speed specifications for Vivado Design Suite 2015.2.1.

Updated Table 26 with more delineated values including adding package variations.
In Table 47 added the XCKU095 FFVA1156 package and updated skew values.
Updated protocols in Table 59.

Revised the values in Table 83 and removed Note 1. Updated Table 86: Sample rate.

In Table 89, added further delineation between devices (SLR-based, XCKU095, and all
other devices), added values by speed grade, and updated -1L specifications.

08/03/2015

1.7

Updated and added device information in Table 7. In Table 18 and Table 19 updated
Note 2, Note 3, and Note 4.

Updated Table 21 and Table 22 to production release of the -1 and -2 speed grade
XCKUO060 devices.

Updated Table 20, Table 21, Table 22, Table 32, Table 34, Table 38 through Table 44, and
Table 89 with speed specifications for Vivado Design Suite 2015.2 v1.17.

Added Table 54: GTH Transceiver Reference Clock Oscillator Selection Phase Noise Mask.
Added the GTH Transceiver Electrical Compliance section.

Revised FcorecLk @and Note 1 in Table 85. Updated the STARTUPE3 Ports descriptions in
Table 89. Updated Note 1 in Table 90.

05/12/2015

1.6

The minimum software requirements changed for KUO40 requiring Vivado Design Suite
2015.1 v1.15 per the design advisory answer record AR64347: Design Advisory for
UltraScale Speed Specification - 2015.1 Production Speed Specification Changes. This
includes revisions to Table 20, Table 21, Table 22, Table 27, Table 28, and Table 38 to
Table 44. Also, in Table 29, revised the HR 1/0 values for Toytsur DELAY TE PAD @nd added
Note 1.

Updated Table 21 and Table 22 to production release of the XCKUO35 devices in the
FBVAG676 and FFVA1156 packages. Added Note 2 to Table 3. Clarifying edits to Table 30
and Table 31. Added Note 1 to Table 83. Updated the On-Chip Sensor Accuracy in
Table 86. In Table 89, added more specifications to the STARTUPE3 Ports section.
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Date

Version

Description of Revisions

02/24/2015

1.5

In Table 1, added Ipc and Igxys and updates to the GTH and GTY Transceivers lpcin/ouT
section including adding Note 8.

Added many specifications and recommended values to Table 3. Updated specifications in
Table 4, Table 5, and Table 6. Added Table 7. Revised the Vocy maximum for
MINI_LVDS_25 and RSDS_25 in Table 12. Revised the V ¢\ specifications in Table 14.
Removed rows from Table 16 and Table 17. Removed Vg4 and Vg rows, revised the Vocpm
maximum, and revised V¢ in Table 18. Removed Vg and Vg, rows and revised V gy in
Table 19.

Updated the following tables specifically addressing FBVA900 design specifications;
Table 21, Table 22, Table 47, and Table 51. Removed Table 27.

Updated Table 20, Table 21, Table 22, Table 27, and Table 28 with speed specifications for
Vivado Design Suite 2014.4.1.

Completely revised the Performance Characteristics section including adding Table 23,
Table 24, and Table 25, updating Table 26 (including Note 7), and removing Table 27:
Maximum Physical Interface (PHY) Rate for Memory Interfaces (FBV Packages). Added
the section: 1/0 Standard Adjustment Measurement Methodology. Revised Frggc i in
Table 33. Revised MMCM_T, ockmax in Table 36. Revised the Fyyyax in Table 36 and
Table 37. Updated Table 45. Updated devices listed, packages listed, and package skew
in Table 47. Updated VCMOUTDC and DVPPOUT in Table 48. Added Table 50. Table 51. Added
new values and descriptions to both Table 57 and Table 58. Updated the Fprp ¢k IN
Table 83, Table 84, and Table 85. Added to Fcore cLk @and FysercLk Table 83. Updated
On-chip reference and Note 5 in Table 86. Updated the Fgyceks Fsceks Fmecks Tpors @nd
TusrccLko specifications in Table 89.

11/14/2014

1.4

Updated Note 2 and Note 3 in Table 1 and Note 3, Note 4, and Note 6 in Table 2. Updated
Note 3 in Table 6. Revised the Power-On/Off Power Supply Sequencing section. Updated
the descriptions in Table 8. Removed Note 1 from both Table 26 and Table 27. Revised
DDR3 specification for FBVA900 package -21 speed grade in Table 27. Updated Table 20,
Table 27, and Table 28 with speed specifications for Vivado Design Suite 2014.3. Updated
the descriptions in Table 37. Added a discussion on the data in the device pin-to-pin
parameter tables on page 41 and page 44. Revised the values for F g5 c k in Table 83.
Updated Note 5 in Table 86. In Table 89, added more speed specifications, updated Tp|,
FmccekToL, and Freeck. added the STARTUPES Ports section, and added Note 1.

07/10/2014

1.3

Updated LVDCI_15 information in Table 10. Revised the SLVS_400 values in Table 12.

Updated Table 20 and all the tables relevant to the latest speed specification Vivado
2014.2 v1.08.

Removed RLDRAM Il from Table 26 and Table 27. Also added FBV Package to Table 27.
Removed Tpg ay rsT rpy from Table 33. Revised MMCM_FnpuTy in Table 36 and
PLL_FinpuTy in Table 37. Updated the V| description in Table 48. Updated Figure 3 and
Figure 4. Updated Note 1 in Table 57. Added two new sections for the Integrated Interface
Block for Interlaken for the XCKU095 and XQKUQ95 and the Integrated Interface Block
for 100G Ethernet MAC and PCS for the XCKU095 and XQKUQ95.

05/16/2014

1.2

Updated Note 2, added I, and Iy specifications, and added Note 3 and Note 4 to Table 9
and Table 10. In Table 12, revised the MINI_LVDS_25 and RSDS_25 maximum value for
Vocm and added SLVS_400 specifications. In Table 13 and Table 14, Added the 15, and
lon specifications. Removed the POD standards from Table 10 and Table 14.

Updated the AC Switching Characteristics section and Table 20 based upon the Vivado
Design Suite 2014.1 v1.06 speed specifications. Updated Tpy, we nc in Table 32. Revised
MMCM_TggpeLay in Table 36, and added PLL_FganpwipTth to Table 37. Updated format and
notes in Table 43 and Table 44.

Revised notes in Table 51. Updated value for FgryprpcLk in Table 52. Updated the 0.90V
values for FTXOUTPROGDIV and FRXOUTPROGDIV in Table 56, and the corresponding FMAX in
Table 35. In Table 86, updated On-Chip Sensor Accuracy section, removed Gain error
conditions, updated Note 1, and added Note 3.

In Table 89, revised Tppgr specifications and updated Fycck, Fsceks Ficapcks Frecck:
Traptck/ TrekTap: TTckTpo, @nd Frok.
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Date

Version

Description of Revisions

04/09/2014

1.1

Added Ipc and Igyg to Table 1.

In Table 3, updated the programmable input termination resistance sections (R), added
Note 5 and Note 6, and added the Internal Vggr and Differential termination
specifications.

In Table 8, updated Note 3.

Revised the LVCMOS15 Vgu/Vg, specifications in Table 9 and Table 10. In Table 12,
removed support for SUB_LVDS_25 and revised the Vo) values. Instead SUB_LVDS will
be supported in both HR and HP 1/0 banks. Replaced SUB_LVDS_25 in Table 27 with
SUB_LVDS.

In Table 26, split the -2 speed specifications by temperature range and updated the DDR3
and RLDRAM 11 specifications. In Table 27, updated the -1 and -3 speed grade maximum
specifications for DDR4. Updated the speed specifications in Table 27 and Table 28.

Removed Table 24: CLB Switching Characteristics which contained Frog (the toggle
frequency). Revised Table 32 including adding Tpyy wr nc» Tpw re. @nd Note 1. Updated
Table 33 especially Frerci ks TMINPER RsT» @nd the IDELAY/ODELAY chain resolution.
Replaced all the tables in the Clock Buffers and Networks section with Table 35. Updated
the MMCM_Fprpmax in Table 36. Updated the PLL_Fprpyax @and the PLL_ToyutpuTy IN
Table 37.

Changed the Dyppoyt Value to minimum in Table 48. Updated the typical Cgxt value in
Table 49. In Table 51, increased the Fgthorancger Maximum for the 16 output dividers in
the -1 speed grade, and added Note 2 and Note 3. In Table 56, updated four rows of
TXOUTCLK/RXOUTCLK information and removed Note 2, Note 3, and Note 4. Revised the
TLLskew Value and units in Table 57. Updated the notes in Table 62.

In Table 86, revised the INL maximum and ADC Accuracy at Extended Temperatures and
updated some of the On-Chip Sensor Accuracy maximum values.

Revised Fy,cck and updated the ramp rate for Tppog in Table 89.

12/10/2013

1.0

Initial AMD release.
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Notice of Disclaimer

The information presented in this document is for informational purposes only and may contain technical inaccuracies, omissions,
and typographical errors. The information contained herein is subject to change and may be rendered inaccurate for many
reasons, including but not limited to product and roadmap changes, component and motherboard version changes, new model
and/or product releases, product differences between differing manufacturers, software changes, BIOS flashes, firmware
upgrades, or the like. Any computer system has risks of security vulnerabilities that cannot be completely prevented or mitigated.
AMD assumes no obligation to update or otherwise correct or revise this information. However, AMD reserves the right to revise
this information and to make changes from time to time to the content hereof without obligation of AMD to notify any person of
such revisions or changes. THIS INFORMATION IS PROVIDED “AS IS.” AMD MAKES NO REPRESENTATIONS OR WARRANTIES WITH
RESPECT TO THE CONTENTS HEREOF AND ASSUMES NO RESPONSIBILITY FOR ANY INACCURACIES, ERRORS, OR OMISSIONS
THAT MAY APPEAR IN THIS INFORMATION. AMD SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT,
MERCHANTABILITY, OR FITNESS FOR ANY PARTICULAR PURPOSE. IN NO EVENT WILL AMD BE LIABLE TO ANY PERSON FOR ANY
RELIANCE, DIRECT, INDIRECT, SPECIAL, OR OTHER CONSEQUENTIAL DAMAGES ARISING FROM THE USE OF ANY INFORMATION
CONTAINED HEREIN, EVEN IF AMD IS EXPRESSLY ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Automotive Applications Disclaimer

AUTOMOTIVE PRODUCTS (IDENTIFIED AS "XA”" IN THE PART NUMBER) ARE NOT WARRANTED FOR USE IN THE DEPLOYMENT OF
AIRBAGS OR FOR USE IN APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE (“SAFETY APPLICATION") UNLESS THERE IS A
SAFETY CONCEPT OR REDUNDANCY FEATURE CONSISTENT WITH THE ISO 26262 AUTOMOTIVE SAFETY STANDARD (“SAFETY
DESIGN"). CUSTOMER SHALL, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY
TEST SUCH SYSTEMS FOR SAFETY PURPOSES. USE OF PRODUCTS IN A SAFETY APPLICATION WITHOUT A SAFETY DESIGN IS FULLY
AT THE RISK OF CUSTOMER, SUBJECT ONLY TO APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON PRODUCT
LIABILITY.

© Copyright 2013-2025 Advanced Micro Devices, Inc. AMD, the AMD Arrow logo, Kintex, UltraScale, Vivado, and combinations
thereof are trademarks of Advanced Micro Devices, Inc. PCl, PCle, and PCl Express are trademarks of PCI-SIG and used under
license. Other product names used in this publication are for identification purposes only and may be trademarks of their
respective companies.
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