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

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

Symbol ‘ Description ‘ Min ‘ Typ ‘ Max Units
GTH or GTY Transceiver
VmeTavecd® Analog supply voltage for the GTH or GTY transceiver. 0.873 | 0.900 0.927 \%
VMGTAVTT(lo) Anal_og supply_ vol_tage _for 'Fhe GTH or GTY transmitter and 1.164 1.200 1.236 v
receiver termination circuits.
Vmatveeaux® | Auxiliary analog QPLL voltage supply for the transceivers. | 1.746 1.800 1.854 \%
Analog supply voltage for the resistor calibration circuit of
(10)
VMGTAVTTRCAL the GTH or GTY transceiver column. 1.164 | 1.200 1.236 v
SYSMON
Veeabpe SYSMON supply relative to GNDADC. 1.746 | 1.800 1.854 \Y
SYSMON externally supplied reference voltage relative to
VREEP GNDADC. 1.200 1.250 1.300 Y,
Temperature
Junction temperature operating range for extended (E) o
. RER 0 — 100 C
temperature devices.
T.2) Junction tempera_ture operating range for industrial (1) _40 _ 100 oC
J temperature devices.
Junction te_mpt(alrg)ture operating range for eFUSE _40 . 125 oC
programming.
Notes:
1. All voltages are relative to GND.
2. For the design of the power distribution system consult UltraScale Architecture PCB Design Guide (UG583).
3. VCClNT_|O must be connected to VCCBRAM'
4. For Veco o, the minimum recommended operating voltage for power on and during configuration is 1.425V. After

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

Includes Vg of 1.0V (HP 1/0 only), 1.2V, 1.35V, 1.5V, 1.8V, 2.5V (HD I/0 only) at +£5%, and 3.3V (HD 1/0 only) at
+3/-5%.

6. Vccaux 10 must be connected to Vecaux-

7. The lower absolute voltage specification always applies.

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

9. If battery is not used, connect Vgatt to either GND or Vccaux-

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

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

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

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

o
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Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Veeint: Veant 10/Vecsramr Yecaux/Vecaux 1o @and Veeo to
achieve minimum current draw and ensure that the I/Os are 3-stated at power-on. The recommended
power-off sequence is the reverse of the power-on sequence. If Vcint @and VeanTt 10/Vecgram have the
same recommended voltage levels, they can be powered by the same supply and ramped simultaneously.
VcanT 10 must be connected to Vecgram: If Vecaux/Vecaux 1o and Veco have the same recommended
voltage levels, they can be powered by the same supply and ramped simultaneously. Vccaux @and Vecaux 10
must be connected together. Vccapc and Vrgr can be powered at any time and have no power-up
sequencing requirements.

The recommended power-on sequence to achieve minimum current draw for the GTH or GTY transceivers
is VCCINT' VMGTAVCC' VMGTAVTT OR VMGTAVCC' VCCINT' VMGTAVTT' There is no recommended sequencing for
Vmetvecaux- Both Vygtavee and Vecint can be ramped simultaneously. The recommended power-off
sequence is the reverse of the power-on sequence to achieve minimum current draw.

If these recommended sequences are not met, current drawn from VygtayTT Can be higher than
specifications during power-up and power-down.
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Power Supply Requirements

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

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

Device lccinTMIN lccinTt_1omin + lccBrRAMMIN lccomin Iccauxmin + lccaux_1omin | Units
XCKU3P lccintg + 770 lcceramo + lccinT 100 + 229 lccog + 50 lccauxg + lccaux_1og + 386 | mA
XCKU5P lccintg + 770 lcceramo + lccint 10g + 305 lccog + 50 lccauxg + lecaux_1og + 515 | mMA
XCKU9P lccintg + 1800 | lccgramg + lccinT 10g + 600 lccog + 50 lccauxo + lccaux_1og + 650 | mA
XCKU11P | lccintg + 1961 | Icceramg + lccinT 10 + 654 lccog + 55 lccauxq + lccaux_1og + 709 | mA
XCKU13P ICCINTQ + 2242 ICCBRAMQ + ICCINT_IOQ + 748 ICCOQ + 63 ICCAUXQ + ICCAUX_IOQ + 810 mA
XCKUL5P | lIceintg + 3433 | lcceramq + lcaint_tog + 1145 | lccog + 96 | Iccauxq + lecaux_tog + 1240 | mA
Notes:

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

Table 8 shows the power supply ramp time.

Table 8: Power Supply Ramp Time

Symbol Description Min Max | Units
TyceInT Ramp time from GND to 95% of VecnT- 0.2 40 ms
TvceInT 10 Ramp time from GND to 95% of VceinT 10- 0.2 40 ms
Tveeo Ramp time from GND to 95% of V. 0.2 40 ms
Tvceaux Ramp time from GND to 95% of Vecaux- 0.2 40 ms
TvccBRAM Ramp time from GND to 95% of Vccgram- 0.2 40 ms
TMGTAvVCC Ramp time from GND to 95% of VygTavcce- 0.2 40 ms
TMGTAVTT Ramp time from GND to 95% of VygtavTT- 0.2 40 ms
TMGTVCCAUX Ramp time from GND to 95% of VycTtvecaux- 0.2 40 ms
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DC Input and Output Levels

Values for Vj and Viy are recommended input voltages. Values for I, and Ioy are guaranteed over the
recommended operating conditions at the Vg and Vgy test points. Only selected standards are tested.
These are chosen to ensure that all standards meet their specifications. The selected standards are tested
at a minimum Vo with the respective Vo and Vgy voltage levels shown. Other standards are sample

tested.

Table 9: SelectlO DC Input and Output Levels For HD 170 Banks(™(2)(3)

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 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 0.400 Vceo — 0.400 8.0 -8.0
HSTL_I_18 —0.300 |Vggr — 0.100 | Vggg + 0.100 | Vo + 0.300 0.400 Vceo — 0.400 8.0 -8.0
HSUL_12 —0.300 |VRggr — 0.130 | VRgg + 0.130 | Vo + 0.300 20% Vcco 80% Vcco 0.1 -0.1
LVCMOS12 —0.300 | 35% Vo 65% Vceo | Veco + 0.300 0.400 Vceo — 0.400 | Note 4 | Note 4
LVCMOS15 —0.300 | 35% Vo 65% Vceo | Veco + 0.300 0.450 Vcco — 0.450 | Note 5 | Note 5
LVCMOS18 —0.300 | 35% V¢co 65% Veeo | Veco + 0.300 0.450 Vceco — 0.450 | Note 5 | Note 5
LVCMOS25 —0.300 0.700 1.700 Vceo + 0.300 0.400 Vceco — 0.400 | Note 5 | Note 5
LVCMOS33 —0.300 0.800 2.000 3.400 0.400 Vceo — 0.400 | Note 5 | Note 5
LVTTL —0.300 0.800 2.000 3.400 0.400 2.400 Note 5 | Note 5
SSTL12 —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 | Veep/2 — 0.150 |Vecp/2 + 0.150| 14.25 | —14.25
SSTL135 —0.300 |Vggg — 0.090 | VReg + 0.090 | Vo + 0.300 | Veco/2 — 0.150 | Veeo/2 + 0.150| 8.9 -8.9
SSTL135_I1 | —0.300 |Vggg — 0.090 | Vggg + 0.090 | Voo + 0.300 | Veep/2 — 0.150 | Veeo/2 + 0.150| 13.0 | —13.0
SSTL15 —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 | Veep/2 — 0.175 |Veco/2 + 0.175| 8.9 -8.9
SSTL15_1I —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 | Veep/2 — 0.175 |Veeo/2 + 0.175| 13.0 | —13.0
SSTL18 | —0.300 |Vggg — 0.125 | VRgg + 0.125 | Vo + 0.300 | Veep/2 — 0.470 |Veco/2 + 0.470| 8.0 —-8.0
SSTL18 I —0.300 |Vggg — 0.125 | VRgg + 0.125 | Vg + 0.300 | Vecp/2 — 0.600 |Veco/2 + 0.600| 13.4 | —13.4
g::F;I—LE(PgY— —0.300 0.550 0.880 Veeo + 0.300 0.050 1.100 0.01 | -0.01

Notes:
1. Tested according to relevant specifications.
2. Standards specified using the default 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 15, Table 16, and Table 17.
4. Supported drive strengths of 4, 8, or 12 mA in HD 1/0 banks.
5. Supported drive strengths of 4, 8, 12, or 16 mA in HD 1/0 banks.
6. Low-power option for MIPI_DPHY_DCI.
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LVDS DC Specifications (LVDS_25)

The LVDS_25 standard is available in the HD I/O banks. See the UltraScale Architecture Select/O Resources

User Guide (UG571) for more information.

Table 18: LVDS_25 DC Specifications

Symbol DC Parameter Conditions Min | Typ | Max | Units

Veco® Supply voltage. 2.375|2.500 | 2.625 \%
Differential input voltage:

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

Viem Input common-mode voltage. 0.300 | 1.200 | 1.425 \

Notes:

1. LVDS_25 in HD I/0 banks supports inputs only. LVDS_25 inputs without internal termination have no Vqco requirements.

Any Vco can be chosen as long as the input voltage levels do not violate the Recommended Operating Condition (Table 2)
specification for the V,y 170 pin voltage.

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

LVDS DC Specifications (LVDS)

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

Table 19: LVDS DC Specifications

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

Veco® Supply voltage. 1.710|1.800| 1.890 \%
Differential output voltage: .

Vopiee® (Q — Q), Q = High Rt = 100Q across Q and Q signals | 247 | 350 | 454 mv
(Q—Q), Q =High

Voem®@ Output common-mode voltage. Rt = 100 Q across Q and Q signals | 1.000 | 1.250 | 1.425 v
Differential input voltage:

Vioirr® [ (Q - Q), Q = High 100 | 350 | 60013 | mv
(Q—Q), Q =High

Viem_pc™® | Input common-mode voltage (DC coupling). 0.300 | 1.200 | 1.425 \%

Viem ac® | Input common-mode voltage (AC coupling). 0.600 | -— 1.100 \Y

Notes:

1. In HP I/0 banks, when LVDS is used with input-only functionality, it can be placed in a bank where the Vg levels are

different from the specified level only if internal differential termination is not used. In this scenario, Vccg must be chosen
to ensure the input pin voltage levels do not violate the Recommended Operating Condition (Table 2) specification for the
VN 170 pin voltage.

2. Vocm and Vgop, e values are for LVDS_PRE_EMPHASIS = FALSE.

3. Maximum V,pgr value is specified for the maximum V¢, specification. With a lower V,cy, @ higher Vp g is tolerated only
when the recommended operating conditions and overshoot/undershoot V,y specifications are maintained.

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

5. External input common mode voltage specification for AC coupled configurations. EQUALIZATION = EQ_LEVELO,

EQ_LEVEL1, EQ_LEVEL2, EQ_LEVELS3, EQ_LEVELA4.
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AC Switching Characteristics

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

Table 20: Speed Specification Version By Device

2017.1 Device
1.08 XCKU11P
1.10 XCKU3P, XCKU5P, XCKU9P, XCKU13P, and XCKU15P

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

Advance Product Specification

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

Preliminary Product Specification

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

Product Specification

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

Testing of AC Switching Characteristics

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

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

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

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

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

Speed Grade and V¢ nT Operating Voltages
Device 0.90Vv 0.85Vv 0.72v
-3 -2 -1 -2L -1L -2L -1L
XCKU3P Vivado tools 2017.1 v1.10
XCKUS5P Vivado tools 2017.1 v1.10
XCKU9P
XCKU11P
XCKU13P
XCKU15P
Notes:

1. Blank entries indicate a device and/or speed grade in Advance or Preliminary status.
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Speed Grade and V¢ nT Operating
Memory Voltages
Standard| Fackage DRAM Type 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Single rank component 1866 1866 1866 1866 1600 Mb/s
1 rank DIMM((2) 1600 1600 1600 1600 1333 Mb/s
All FFV packages
2 rank DIMMM®3) 1333 1333 1333 1333 1066 Mb/s
DDRAL 4 rank DIMM®@)(5) 800 800 800 800 606 Mb/s
Single rank component 1600 1600 1600 1600 1600 Mb/s
1 rank DIMM(2) 1600 1600 1600 1600 1333 Mb/s
SFVB784

2 rank DIMM1)(#) 1333 1333 1333 1333 1066 Mb/s
4 rank DIMM®@)(5) 800 800 800 800 606 Mb/s
QDR I+ All Single rank component(®) 633 633 600 600 550 MHz
RLDRAM 3 All FFV packages | Single rank component 1200 1200 1066 1066 933 MHz
SFVB784 Single rank component 1066 1066 933 933 800 MHz
QDR IV XP All Single rank component 1066 1066 1066 933 933 MHz
LPDDR3 All Single rank component 1600 1600 1600 1600 1600 Mb/s

Notes:

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

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

at 0.85V.

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

6. The QDRII+ performance specifications are for burst-length 4 (BL = 4) implementations.
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Table 29: 10B High Performance (HP) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_I TouTBUF_DELAY_O_PAD TouTBUF_DELAY_TD_PAD
1/0 Standards |0.90v| 0.85V 0.72vV  |0.90V| 0.85V 0.72v  |0.90V| 0.85V 0.72V  |Units
-3 2| -1 | 2| 1 -3 2| -1 -2 4 -3 2| -1 -2 4

DIFF_SSTL12_F 0.394 |0.394/0.402|0.394/0.402| 0.412 |0.412|0.430|0.412|0.430| 0.538 |0.538|0.566|0.538|0.566| ns
DIFF_SSTL12_M 0.394 |0.3940.402|0.394|0.402| 0.553 |0.553|0.584|0.553|0.584| 0.641 |0.641|0.676|0.641|0.676| ns
DIFF_SSTL12_S 0.394 |0.394/0.402|0.394/0.402| 0.758 |0.758/0.808|0.758|0.808| 0.823 |0.823|0.879|0.823|0.879| ns
DIFF_SSTL135_DCI_F |0.371|0.371|0.402|0.371|0.402| 0.411 |0.411|0.428|0.411|0.428| 0.537 |0.537/0.565|0.537|0.565| ns
DIFF_SSTL135_DCI_M |0.371 |0.371|0.402|0.371/0.402| 0.551 |0.551|0.582|0.551|0.582| 0.645 |0.645/0.685|0.645|0.685| ns
DIFF_SSTL135_DCI_S |0.371|0.371|0.402|0.371|0.402| 0.746 |0.746|0.799|0.746|0.799| 0.829 |0.829/0.893|0.829|0.893| ns
DIFF_SSTL135_F 0.375 |0.375/0.402|0.375|0.402| 0.408 |0.408|0.428|0.408|0.428| 0.528 |0.528|0.561|0.528|0.561| ns
DIFF_SSTL135_M 0.375|0.375/0.402|0.375|0.402| 0.555 |0.555|0.585|0.555|0.585| 0.641 |0.641|0.679|0.641|0.679| ns
DIFF_SSTL135_S 0.375|0.375/0.402|0.375|0.402| 0.772 |0.772|0.823|0.772|0.823| 0.827 |0.827|0.878|0.827|0.878| ns
DIFF_SSTL15_DCI_F 0.397 |0.397/0.417/0.397|0.417| 0.412 |0.412|0.429|0.412|0.429| 0.531 |0.531|0.563|0.531|0.563| ns
DIFF_SSTL15_DCI_M 0.397 |0.397/0.417/0.397/|0.417| 0.553 |0.553|0.583|0.553|0.583| 0.645 |0.645|0.685|0.645|0.685 ns
DIFF_SSTL15_DCI_S 0.397 |0.397/0.417/0.397|0.417| 0.768 |0.768|0.822|0.768|0.822| 0.847 |0.847|0.912|0.847|0.912| ns
DIFF_SSTL15_F 0.404 |0.404/0.417|0.404|0.417| 0.424 |0.424|0.445|0.424|0.445| 0.551 |0.551|0.577|0.551|0.577| ns
DIFF_SSTL15_M 0.404 |0.4040.417|0.404/0.417| 0.554 |0.554|0.585|0.554|0.585| 0.639 |0.639|0.677|0.639|0.677| ns
DIFF_SSTL15_S 0.404 |0.4040.417|0.404|0.417| 0.767 |0.767|0.817|0.767|0.817| 0.813 |0.813|0.867|0.813|0.867| ns
DIFF_SSTL18 I_DCI_F |0.320 |0.320|0.336|0.320|0.336| 0.445 |0.445|0.461|0.445|0.461| 0.566 |0.566/0.595|0.566|0.595| ns
DIFF_SSTL18 I_DCI_M |0.320 |0.320|0.336|0.320|0.336| 0.554 |0.554|0.585|0.554|0.585| 0.644 |0.644/0.683|0.644|0.683| ns
DIFF_SSTL18 I_DCI_S |0.320 |0.320|0.336|0.320|0.336| 0.762 |0.762|0.818|0.762|0.818| 0.837 |0.837/0.899|0.837|0.899| ns
DIFF_SSTL18_I_F 0.316 |0.316/0.336/0.316|0.336| 0.454 |0.454|0.476|0.454|0.476| 0.578 |0.578|0.608|0.578|0.608| ns
DIFF_SSTL18_ I_M 0.316 |0.316/0.336/0.316/0.336| 0.571 |0.571|0.603|0.571|0.603| 0.652 |0.652|0.692|0.652|0.692| ns
DIFF_SSTL18 I_S 0.316 |0.316/0.336/0.316/0.336| 0.782 |0.782|0.835|0.782|0.835| 0.816 |0.816|0.870|0.816|0.870| ns
HSLVDCI_15_F 0.393 |0.393/0.415/0.393|0.415| 0.425 |0.425|0.443|0.425|0.443| 0.548 |0.548|0.579|0.548|0.579| ns
HSLVDCI_15_M 0.393 |0.393/0.415/0.393|0.415| 0.552 |0.552|0.581|0.552|0.581| 0.644 |0.644|0.684|0.644|0.684| ns
HSLVDCI_15_S 0.393 |0.393/0.415/0.393|0.415| 0.748 |0.748/0.802|0.748|0.802| 0.827 |0.827|0.890|0.827|0.890| ns
HSLVDCI_18_F 0.424 |0.4240.447|0.424|0.447| 0.445 |0.445|0.461|0.445|0.461| 0.566 |0.566|0.595|0.566|0.595 ns
HSLVDCI_18_M 0.424 |0.4240.447|0.424|0.447| 0.567 |0.567|0.598|0.567|0.598| 0.658 |0.658|0.699|0.658|0.699| ns
HSLVDCI_18_S 0.424 |0.4240.447|0.424|0.447| 0.761 |0.761|0.817|0.761|0.817| 0.836 |0.836|0.900|0.836|0.900| ns
HSTL_I_12_F 0.3780.378/0.399/0.378/0.399| 0.423 |0.423|0.443|0.423|0.443| 0.553 |0.553|0.582|0.553|0.582| ns
HSTL_I_12_M 0.378|0.378/0.399/0.378/0.399| 0.551 |0.551|0.582|0.551|0.582| 0.642 |0.642|0.679|0.642|0.679| ns
HSTL_I_12_S 0.378|0.378/0.399/0.378/0.399| 0.750 |0.750|0.799|0.750(0.799| 0.813 |0.813|0.868|0.813|0.868| ns
HSTL_I_18 F 0.322 |0.322|0.339/0.322|0.339| 0.456 |0.456|0.474|0.456|0.474| 0.576 |0.576|0.606|0.576|0.606| ns
HSTL_I_18_M 0.322 0.322|0.339/0.322|0.339| 0.569 |0.569|0.602|0.569|0.602| 0.653 |0.653|0.692|0.653|0.692| ns
HSTL_I_18_S 0.3220.322|0.339/0.322|0.339| 0.781 |0.781|0.833|0.781|0.833| 0.816 |0.816|0.871|0.816|0.871| ns
HSTL_I_DCI_12_F 0.3780.378/0.399/0.378/0.399| 0.406 |0.406|0.429|0.406|0.429| 0.534 |0.534|0.564|0.534|0.564| ns
HSTL_I_DCI_12_M 0.378|0.378/0.399/0.378/0.399| 0.556 |0.556|0.586|0.556|0.586| 0.654 |0.654|0.694|0.654|0.694| ns
HSTL_I_DCI_12_S 0.3780.378/0.399/0.378/0.399| 0.754 |0.754/0.803|0.754|0.803| 0.842 |0.842|0.907|0.842|0.907| ns
HSTL_I_DCI_18 F 0.321 0.321/0.339/0.321|0.339| 0.445 |0.445|0.461|0.445|0.461| 0.566 |0.566|0.595|0.566|0.595 ns
HSTL_I_DCI_18_M 0.3210.321/0.339/0.321|0.339| 0.554 |0.554|0.585|0.554|0.585| 0.643 |0.643|0.684|0.643|0.684| ns
HSTL_I_DCI_18_S 0.3210.321/0.339/0.321/0.339| 0.761 |0.761|0.817|0.761|0.817| 0.836 |0.836|0.900|0.836|0.900| ns
HSTL_I_DCI_F 0.393 |0.393/0.415/0.393|0.415| 0.431 |0.431|0.445|0.431|0.445| 0.555 |0.555|0.575|0.555|0.575| ns
HSTL_I_DCI_M 0.393 |0.393/0.415/0.393|0.415| 0.552 |0.552|0.581|0.552|0.581| 0.644 |0.644|0.684|0.644|0.684| ns
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Output Delay Measurement Methodology

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.

VREF

Output RREF

VMEAS (voltage level when taking delay measurement)

— CReF (probe capacitance)

X16654-101316

Figure 1: Single-Ended Test Setup

Output

s

—— Crer Rrer Vieas

X16640-101316

Figure 2: Differential Test Setup

Parameters Vrer, Rrers Crer @and Vieas 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 32.
Record the time to Vpgas.

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 Vpgas.

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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UltraRAM Switching Characteristics

The UltraScale Architecture and Product Overview (DS890) lists the Kintex UltraScale+ FPGAs that include
this memory.

Table 34: UltraRAM Switching Characteristics

Speed Grade and
Vceint Operating Voltages

Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1

Maximum Frequency
UltraRAM maximum frequency with

FMAX OREG_ B = True. 650 600 575 500 481 MHz
UltraRAM maximum frequency with

Fmax_ecc OREG_B = False and EN_ECC_RD_B = True. 450 400 386 325 315 MHz
UltraRAM maximum frequency with

FMAX_NORPIPELINE OREG_B = False and 550 500 478 425 408 MHz
EN_ECC_RD_B = False.

Tew® Minimum pulse width. 650 700 730 800 832 ps
Asynchronous reset minimum pulse width.

TrsTPW One cycle required. 1 clock cycle

Notes:

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

Input/Output Delay Switching Characteristics

Table 35: Input/Output Delay Switching Characteristics

Speed Grade and
Vceint Operating Voltages

Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
REFCLK frequency for IDELAYCTRL 300 to 800 MHz
(component mode).
FrEFcLK REFCLK frequency for
BITSLICE_CONTROL (native 300 to 300 to 300 to 300 to 300 to MHz
— 2666.67 | 2666.67 2400 2400 2133
mode).
TMINPER_CLK M nam period for IODELAY 3.195 | 3.195 | 3.195 | 3.195 | 3.195 | ns
TMINPER_RST Minimum reset pulse width. 52.00 ns
TipeLaY_ResoLUTION | | DE| AY/ODELAY chain resolution. 2.1to 12 ps

TODELAY_RESOLUTION

Notes:
1. PLL settings could restrict the minimum allowable data rate. For example, when using a PLL with CLKOUTPHY = VCO_HALF,
the minimum frequency is PLL_FVCOMIN/2.
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GTH Transceiver Specifications

The UltraScale Architecture and Product Overview (DS890) lists the Kintex UltraScale+ FPGAs that include
the GTH transceivers.

GTH Transceiver DC Input and Output Levels

Table 47 summarizes the DC specifications of the GTH transceivers in the Kintex UltraScale+ FPGAs.
Consult the UltraScale Architecture GTH Transceiver User Guide (UG576) for further information.

Table 47: GTH Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
>10.3125 Gb/s 150 - 1250 mVv
Differential peak-to-peak input
DVpp|N VOltage (external AC COUpled). 6.6 Gb/s to 10.3125 Gb/s 150 — 1250 mVv
< 6.6 Gb/s 150 — 2000 mV
Single-ended input voltage.
VIN Voltage measured at the pin DC coupled —400 — VyveTtavtT | MV

referenced to GND. VmeTavrT = 1.2V

Vemin Common mode input voltage. \[;EG(;Z?/S_:_GE 1.2V — 2/3 VyaTavTT — mV
D Differential peak-to-peak output | Transmitter output swing 800 _ . mv
VPPOUT | yoltage.(® is set to 11111
When remote RX is
terminated to GND VmeTavTT/2 — Dyppout/4 mv
Vv Common mode output voltage: When remote RX Vv _D /2 mv
CMOUTDC | DC coupled (equation based). termination is floating MGTAVTT — =VPPOUT
When remote RX is v _DVPPOUT_(VMGTAVTT‘VRXJERM) mv
terminated to Vgy_tgrw(? | "METAVIT — 4 2
VemouTtac | Common mode output voltage: AC coupled (equation based). VyeTtavtT — Pverout/2 mV
RiNn 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.(® — 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. Vpx_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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Table 55: GTH Transceiver User Clock Switching Characteristics(1) (Cont’d)

Speed Grade, Temperature Ranges, and
Data Width Conditions Veeint Operating Voltages
Symbol Description (Bit) 0.90Vv 0.85Vv 0.72Vv Units
Inter!ﬁal Interco[’mect _3(2) _2(2)(3) _1(4)(5) _2(3) _1(3)(5)
Logic Logic
FIXOUTPROGDIV Irﬁgqul%goné%)‘li\rj‘cul_’;_freq“ency sourced | 514 719 | 511.719 | 511.719 | 511.719 | 511.719  MHz
FRXOUTPROGDIV Eﬁ%ugg'ﬁgorggi\%“&_freq“ency sourced | 549 719 | 511.719 | 511.719 | 511.719 | 511.719 | MHz
16 16, 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
- Léliisrighf(s) 32 32, 64 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
frequency 20 20, 40 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
40 40, 80 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
16 16, 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
RXUSRCLK(®) 32 32, 64 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
Fran ;?:;::#S; 20 20, 40 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
40 40, 80 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
16 16 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
16 32 255.859 | 255.850 | 195.313 | 195.313 | 161.133 | MHz
32 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
TXUSRCLK2(®) 32 64 255.859 | 255.850 | 195.313 | 195.313 | 161.133 | MHz
Frxinz ;?:;::#S; 20 20 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
20 40 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
40 40 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
40 80 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
16 16 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
16 32 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
32 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
. Eé';J(iSrSS:%KZ(G) 32 64 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
frequency 20 20 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
20 40 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
40 40 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
40 80 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
Notes:

1. Clocking must be implemented as described in the UltraScale Architecture GTH Transceiver User Guide (UG576).

2. For speed grades -3E, -2E, and -21, a 16-bit and 20-bit internal data path can only be used for line rates less than
8.1875 Gb/s.

3. For speed grade -2LE, a 16-bit and 20-bit internal data path can only be used for line rates less than 8.1875 Gb/s when
VCClNT = 0.85V or 6.25 Gb/s when VCClNT = 0.72V.

4. For speed grades -1E and -11, a 16-bit and 20-bit internal data path can only be used for line rates less than 6.25 Gb/s.

5. For speed grade -1LI, a 16-bit and 20-bit internal data path can only be used for line rates less than 6.25 Gb/s when
VCClNT = 0.85V or 5.15625 Gb/s when VCClNT = 0.72V.

6. When the gearbox is used, these maximums refer to the XCLK. For more information, see the Valid Data Width
Combinations for TX Asynchronous Gearbox table in the UltraScale Architecture GTH Transceiver User Guide (UG576).
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& XILINX. Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

Table 63: GTY Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics

Symbol Description All Speed Grades Units

FoTYDRPCLK GTYDRPCLK maximum frequency. 250 MHz

Table 64: GTY Transceiver Reference Clock Switching Characteristics

L . All Speed Grades ]
Symbol Description Conditions - Units
Min Typ Max
FocLk 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
TbcREE Reference clock duty cycle. Transceiver PLL only 40 50 60 %

Table 65: GTY Transceiver Reference Clock Oscillator Selection Phase Noise Mask(®)

i 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 dBe/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 67: GTY Transceiver User Clock Switching Characteristics(1) (Cont’d)

Data Width Conditions

Speed Grade and

Veeint Operating Voltages

o (Bit) .
Symbol Description 0.90Vv 0.85V 0.72Vv Units
Inter_nal Interco[’mect -3 223 | _1(&)(5) _2(3) _1(3)
Logic Logic
16 16 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
16 32 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
32 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
32 64 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
64 64 511.719 | 440.781 | 402.832 | 402.832 | 195.313 | MHz
TXUSRCLK2(®) | g4 128 255.859 | 220.391 | 201.416 | 201.416 | 97.656 | MHz
Frxinz maximum
frequency 20 20 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
20 40 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
40 40 409.375 | 409.375 | 312.500 | 350.000 | 257.813 | MHz
40 80 204.688 | 204.688 | 156.250 | 175.000 | 128.906 | MHz
80 80 409.375 | 352.625 | 322.266 | 352.625 | 156.250 | MHz
80 160 204.688 | 176.313 | 161.133 | 176.313 | 78.125 | MHz
16 16 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
16 32 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
32 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
32 64 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
64 64 511.719 | 440.781 | 402.832 | 402.832 | 195.313 | MHz
RXUSRCLK2®)| g4 128 255.859 | 220.391 | 201.416 | 201.416 | 97.656 | MHz
Frxinz maximum
frequency 20 20 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
20 40 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
40 40 409.375 | 409.375 | 312.500 | 350.000 | 257.813 | MHz
40 80 204.688 | 204.688 | 156.250 | 175.000 | 128.906 | MHz
80 80 409.375 | 352.625 | 322.266 | 352.625 | 156.250 | MHz
80 160 204.688 | 176.313 | 161.133 | 176.313 | 78.125 | MHz
Notes:
1. Clocking must be implemented as described in the UltraScale Architecture GTY Transceiver User Guide (UG578).
2. For speed grades -3E, -2E, and -2I, a 16-bit and 20-bit internal data path can only be used for line rates less than
8.1875 Gb/s.
3. For speed grade -2LE, a 16-bit and 20-bit internal data path can only be used for line rates less than 8.1875 Gb/s when
VCClNT = 0.85V or 6.25 Gb/s when VCClNT = 0.72V.
4. For speed grades -1E and -11, a 16-bit and 20-bit internal data path can only be used for line rates less than 6.25 Gb/s.
5. For speed grade -1LI, a 16-bit and 20-bit internal data path can only be used for line rates less than 6.25 Gb/s when
Veeint = 0.85V or 5.15625 Gb/s when Veeoyt = 0.72V.
6. When the gearbox is used, these maximums refer to the XCLK. For more information, see the Valid Data Width

Combinations for TX Asynchronous Gearbox table in the UltraScale Architecture GTY Transceiver User Guide (UG578).
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Table 68: GTY Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
T Total jitter(® — - 0.20 ul
7320 e 3.20 Gb/s(®)
Dj3.20 Deterministic jitter(3®) - — 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(3®) — — 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 consecutive transmitters (one fully populated
GTY Quad) 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.

®NOoOGOA
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GTY Transceiver Electrical Compliance

The UltraScale Architecture GTY Transceiver User Guide (UG578) contains recommended use modes that
ensure compliance for the protocols listed in Table 70. The transceiver wizard provides the recommended
settings for those use cases and for protocol specific characteristics.

Table 70: GTY Transceiver Protocol List

Protocol Specification Serial Rate Electl_rical
(Gb/s) Compliance
CAUI-4 IEEE 802.3-2012 25.78125 Compliant
28 Gb/s backplane CEI-25G-LR 25-28.05 Compliant
Interlaken OIF-CEI-6G, OIF-CEI-11GSR, OIF-CEI-28G-MR | 4.25-25.78125 Compliant
100GBASE-KR4 IEEE 802.3bj-2014, CEI-25G-LR 25.78125 Compliant(1)
100GBASE-CR4 IEEE 802.3bj-2014, CEI-25G-LR 25.78125 Compliant()
50GBASE-KR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant(1)
50GBASE-CR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant(1)
25GBASE-KR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant(@)
25GBASE-CR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant(1)
OTU4 (OTL4.4) CFP2 OIF-CEI-28G-VSR 27.952493-32.75 Compliant
OTU4 (OTL4.4) CFP OIF-CEI-11G-MR 11.18-13.1 Compliant
CAUI-10 IEEE 802.3-2012 10.3125 Compliant
nPPI IEEE 802.3-2012 10.3125 Compliant
10GBASE-KR(2) 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
5.0G Ethernet IEEE 802.3bx (PAR) 5 Compliant
2.5G Ethernet IEEE 802.3bx (PAR) 2.5 Compliant
HiGig, HiGig+, HiGig2 IEEE 802.3-2012 3.74, 6.6 Compliant
QSGMII QSGMII v1.2 (Cisco System, ENG-46158) 5 Compliant
OoTuU2 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
UHD-SDI(®) SMPTE ST-2081 6G, SMPTE ST-2082 12G 6 and 12 Compliant
Hybrid memory cube (HMC) HMC-15G-SR 10, 12.5, and 15.0 Compliant
MoSys bandwidth engine CEI-11-SR and CEI-11-SR (overclocked) 10.3125, 15.5 Compliant
CPRI CPRI_v_6_1 2014-07-01 0.6144-12.165 Compliant
Passive optical network (PON) %OSGG__EPPOO,\II\] 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
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Table 76: System Monitor Specifications (Cont’d)

Parameter Symbol Comments/Conditions Min Typ Max Units
SuEpIy vgltages 0.072V t_o 1.2v, _ _ 405 %
Tj = —40°C to 100°C (with external REF)

Supply voltages 0.72V to 1.2V,
PP 9 . - — +1.0 %

T; = —55°C to 125°C (with external REF)
All other supply voltages,

PRl 9 . - — +1.0 %
T; = —40°C to 100°C (with external REF)
All other supply voltages,

PPl 9 . — — +2.0 %
T; = —55°C to 125°C (with external REF)

Supply sensor error(4)

Supply voltages 0.72V to 1.2V, _ _ +1.0 %
Tj = —40°C to 100°C (with internal REF) -
Supply voltages 0.72V to 1.2V,
bRl 9 . — — +2.0 %

Tj = —55°C to 125°C (with internal REF)
All other supply voltages,

PRl 9 . - — +1.5 %
Tj = —40°C to 100°C (with internal REF)
All other supply voltages,

PRl 9 . - — +2.5 %
Tj = —55°C to 125°C (with internal REF)

Conversion Rate(®)

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 Vgggp pin to AGND,
_ Tj = —40°C to 100°C 1.2375| 1.25 | 1.2625 \Y,

On-chip reference G qv - AGND

roun REFP PIN to ,
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. When reading temperature values directly from the PMBus interface, the SYSMON has a +4°C offset due to the transfer
function used by the PMBus application. For example, the external REF temperature sensor error’s range of £3°C becomes
+1°C to +7°C when the temperature is read through the PMBus interface.

4. 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.

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

6. Any variation in the reference voltage from the nominal Vgerp = 1.25V and Vgegeny = 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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Table 79: Configuration Switching Characteristics (Cont’d)

Speed Grade and
Vceeint Operating Voltages
Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
SelectMAP Mode Programming Switching
) XCKU3P, XCKU5P | 4.5/0 | 4.5/0 | 4.5/0 | 8.0/0 | 8.0/0 .
Tswocek/Tsweeko | DI3L:00) setup/hold. 70 - ices | 3.5/0 | 3.5/0 | 3.5/0 | a5/0 | asno | M
Temcscex/ Temecres| CS1_B setup/hold. XCKUS3P, XCI$U5P 45/0 | 4.5/0 | 4.5/0 | 7.0/0 | 7.0/0 ns. Min
All other devices | 4.0/0 | 4.0/0 | 4.0/0 | 5.0/0 | 5.0/0
Terweex/Tsvcekw | RDWR_B setup/hold. XCKUS3P, XCI$U5P 10.0/0 | 10.0/0 | 10.0/0 | 17.0/0 | 17.0/0 ns. Min
All other devices | 10.0/0 | 10.0/0 | 10.0/0 | 11.0/0 | 11.0/0
CSO_B clock to out XCKU3P, XCKU5P 7.0 7.0 7.0 10.0 10.0
Tsickeso Eg;gi?e%l;!l_up resistor All other devices 7.0 7.0 7.0 7.0 7.0 ns, Max
Teves D[31:00] clock to out |XCKU3P, XCKUSP | 8.0 8.0 8.0 | 10.0 | 10.0 ns. Max
in readback. All other devices | 8.0 8.0 8.0 8.0 8.0
Fraccx Readback frequency. XCKUS3P, XCI$U5P 125 125 125 60 60 MHz, Max
All other devices 125 125 125 125 125
Boundary-Scan Port Timing Specifications
Traptek/ TTekTAP TMS and TDI setup/hold. 32%/ 32%/ 32%/ 32%/ 32%/ ns, Min
TrckTDO TCK falling edge to TDO output. 7.0 7.0 7.0 7.0 7.0 ns, Max
Frck TCK frequency. XCRULSP - 66 66 66 >0 >0 MHz, Max
All other devices 66 66 66 66 66
BPI1 Master Flash Mode Programming Switching
e e e R
) XCKU3P, XCKU5P | 4.5/0 | 4.5/0 | 4.5/0 | 8.0/0 | 8.0/0 .
Teeioce/Tepicep | DILS:00F setup/hold. Fh - evices | 3.5/0 | 3.5/0 | 3.5/0 | a5/0 | asno | o M"
SPI1 Master Flash Mode Programming Switching
Tspinee/ Tspiced D[03:00] setup/hold. 3.0/0 | 3.0/0 | 3.0/0 | 4.0/0 | 4.0/0 ns, Min
) XCKU3P, XCKU5P | 4.5/0 | 4.5/0 | 4.5/0 | 8.0/0 | 8.0/0 ]
Tseioce/Tspicep | DIO7:04T setup/hold. 70 devices | 3.5/0 | 3.5/0 | 3.5/0 | a.5/0 | asno | oM
TspiceMm MOSI clock to out. 8.0 8.0 8.0 8.0 8.0 ns, Max
Tspiccec FCS_B clock to out. 8.0 8.0 8.0 8.0 8.0 ns, Max
DNA Port Switching
FONACK DNA port frequency. | 200 | 200 | 200 | 175 | 175 | MMz, Max
STARTUPE3 Ports
T USRCCLKO STARTL_JPE3 USRCCLKO input port to 0.25/ | 0.25/ | 0.25/ | 0.25/ | 0.25/ ns. Min/Max
CCLK pin output delay. 6.00 6.50 7.50 9.00 9.00 ’
Too 53{5350] ports to DO3-D00 pins output 062756/ 0727':'6/ %i%/ (1)028(/) (1)028(/) ns, Min/Max
Tors ([j)TS[S:O] ports to DO3-DO0O0 pins 3-state | 0.25/ | 0.25/ | 0.25/ | 0.25/ | 0.25/ ns, Min/Max
elays. 6.70 7.70 8.40 | 10.00 | 10.00
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Table 79: Configuration Switching Characteristics (Cont’d)

Speed Grade and
Vceeint Operating Voltages
Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
. 0.25/ | 0.25/ | 0.25/ | 0.25/ | 0.25/ .
TecsBo FCSBO port to FCS_B pin output delay. 6.90 7 50 8. 40 9.80 980 |NS Min/Max
. 0.25/ | 0.25/ | 0.25/ | 0.25/ | 0.25/ .
TECcSBTS FCSBTS port to FCS_B pin 3-state delay. 6.90 750 8.40 9.80 980 | NS Min/Max
T USRDONEO port to DONE pin output 0.25/ | 0.25/ | 0.25/ | 0.25/ | 0.25/ ns. Min/Max
USRDONEO delay. 8.60 | 9.40 | 10.50 | 12.10 | 12.10 ’
T USRDONETS port to DONE pin 3-state 0.25/ | 0.25/ | 0.25/ | 0.25/ | 0.25/ ns. Min/Max
USRDONETS delay. 8.60 | 9.40 | 10.50 | 12.10 | 12.10 '
DO03-DO00 pins to DI[3:0] ports input 0.5/ 0.5/ 0.5/ 0.5/ 0.5/ .
Toi delay. 2.6 3.1 3.5 4.0 4.0 | "S Min/Max
FceaMmeLK STARTUPE3 CFGMCLK output frequency. 50 50 50 50 50 MHz, Typ
F erGMOLKTOL tS(;I;,:rF;Ll(J:ZI-B CFGMCLK output frequency +15 +15 +15 +15 +15 %, Max
Specifies a stall in the startup cycle until
Tbcl_MATCH the digitally controlled impedance (DCI) 4 4 4 4 4 ms, Max
match 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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