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

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

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

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

Veeint 10 must be connected to Vecgram-

Veeaux 1o Must be connected to Vecayx-

The lower absolute voltage specification always applies.

If Vceo is 3.3V, the maximum voltage is 3.4V.

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

When operating outside of the recommended operating conditions, refer to Table 4 and Table 5 for maximum overshoot
and undershoot specifications.

AC coupled operation is not supported for RX termination = floating.

9. For GTY transceivers, DC coupled operation is not supported for RX termination = GND.

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

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

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

NogoAs®WN

Recommended Operating Conditions

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

Symbol ‘ Description ‘ Min ‘ Typ ‘ Max Units
FPGA Logic
Internal supply voltage. 0.825 0.850 0.876 \%
Voowr |l and LE dovies (Vocnr = 0720 osss | 0720 | 072 | v
For -3E devices: internal supply voltage. 0.873 0.900 0.927 \
Internal supply voltage for the 1/0 banks. 0.825 0.850 0.876 \
Voo 10 | {iternal aupply voltage for th 1O barke. 0.825 | 0850 0876 |V
For -3E devices: internal supply voltage for the 1/0 banks. | 0.873 0.900 0.927 \%
Vecaram Block RAM supply voltage. 0.825 0.850 0.876 \
For -3E devices: block RAM supply voltage. 0.873 0.900 0.927 \%
Veeaux Auxiliary supply voltage. 1.746 | 1.800 1.854 \Y
Veeo@® Supply voltage for HD 1/0 banks. 1.140 - 3.400 \%
Supply voltage for HP 1/0 banks. 0.950 - 1.900 \
Vecaux_10® Auxiliary 1/0 supply voltage. 1.746 | 1.800 1.854 v
Vi 1/0 input voltage. —-0.200 - Veeo + 0.200 v
I (® Maximum current through any pi_n ih a powered or _ _ _ 10 mA
unpowered bank when forward biasing the clamp diode.
Vgarr® Battery voltage 1.000 — 1.890 \%
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& XILINX. Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

DC Characteristics Over Recommended Operating Conditions

Table 3: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Typ® Max | Units
VORINT ([j):ttaa rrneiis:;ehnttitc))g |\cf§f)',m voltage (below which configuration 0.68 _ _ v
VpRAUX Data re_tention Vceaux Voltage (below which configuration 15 _ _ v
data might be lost).

Irer Vree leakage current per pin. — — 15 HA

I Input or output leakage current per pin (sample-tested).(?) - - 15 HA

C (@ Die input capacitance at the pad (HP 1/0). - - 3.1 pF

N Die input capacitance at the pad (HD 1/0). - - 4.75 pF

Pad pull-up (when selected) at V,y = OV, Vo = 3.3V. 75 — 190 HA
Pad pull-up (when selected) at V| = OV, V¢cco = 2.5V. 50 - 169 HA

Irpu Pad pull-up (when selected) at V, = OV, Vcco = 1.8V. 60 — 120 HA
Pad pull-up (when selected) at V,y = OV, Vo = 1.5V. 30 — 120 HA
Pad pull-up (when selected) at V| = OV, V¢cco = 1.2V. 10 - 100 HA

eon Pad pull-down (when selected) at V|y = 3.3V. 60 - 200 HA
Pad pull-down (when selected) at V| = 1.8V. 29 - 120 HA

lcCADCON Analog supply current for the SYSMON circuits in the _ _ 8 mA
power-up state.

lccADCORE Analog supply current for the SYSMON circuits in the . _ 15 mA
power-down state.

lgarr @G Battery supply current at Vgatt = 1.89V. — - 650 nA
Battery supply current at Vgart = 1.20V. — — 150 nA

Ipes(® Vecaux additional supply current during eFUSE programming. - - 115 mA

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

Thevenin equivalent resistance of programmable input

—10%(® 95(8)
termination to Veco/2 where ODT = RTT_40. 10% 40 | +10% Q

Thevenin equivalent resistance of programmable input

—10%(®) 04 (8)
termination to Voco/2 where ODT = RTT_48. 10% 48 +10% Q

Thevenin equivalent resistance of programmable input

—10%(®) 95(8)
termination to Vcco/2 where ODT = RTT_60. 10% 60 +10% Q

Programmable input termination to Veco where

—109%(8) 04(8)
ODT = RTT_40. 10% 40 +10% Q

R(®)

Programmable input termination to Vcco where

—1094(8) 04(8)
ODT = RTT_48. 10% 48 +10% Q

Programmable input termination to Voo where

— 8 8
ODT = RTT_60. 10%@ | 60 | +10%® | Q

Programmable input termination to Voco where

—109%/(8) 04(8)
ODT = RTT_120. 10% 120 +10% Q

Programmable input termination to Vcco Where

— ® ®
ODT = RTT_240. 10% 240 +10% Q
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Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

& XILINX

V,ny Maximum Allowed AC Voltage Overshoot and Undershoot

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

AC Voltage Overshoot| 26 of Ul at —40°C to 100°C |AC Voltage Undershoot|%6 of Ul at —40°C to 100°C
Veeo + 0.30 100% —0.30 100%
Veco + 0.35 100% -0.35 90%
Veeo + 0.40 100% —0.40 78%
Veeo + 0.45 100% -0.45 40%
Veco + 0.50 100% —-0.50 24%
Veeo + 0.55 100% —-0.55 18.0%
Veeo + 0.60 100% —0.60 13.0%
Veco + 0.65 100% —-0.65 10.8%
Veeo + 0.70 92% —-0.70 9.0%
Veeo + 0.75 92% -0.75 7.0%
Veco + 0.80 92% —-0.80 6.0%
Veeo + 0.85 92% —-0.85 5.0%
Veeo + 0.90 92% —0.90 4.0%
Veco + 0.95 92% —-0.95 2.5%

Notes:

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

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

AC Voltage Overshoot| %6 of Ul at —40°C to 100°C|AC Voltage Undershoot|2%6 of Ul at —40°C to 100°C
Vceo + 0.30 100% —-0.30 100%
Veeo + 0.35 100% -0.35 90%
Vceo + 0.40 92% —0.40 92%
Veeo + 0.45 50% —-0.45 50%
Veco + 0.50 20% —-0.50 20%
Veeo + 0.55 10% —-0.55 10%
Veeo + 0.60 6% —0.60 6%
Veeo + 0.65 2% -0.65 2%
Veeo + 0.70 2% -0.70 2%

Notes:

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

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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& XILINX

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

Table 12: Differential SelectlO DC Input and Output Levels

1/0 Viem (VD Vip(\)@® Vitns® [ Vinns® | Voem(W)® Vop(V)®

Standard | Min | Typ | Max | Min | Typ | Max Min Max Min | Typ | Max | Min | Typ | Max
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 — - - — — - - —
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 — — — — — — — -
Y~ 0070/ — |0.330(0.070 - | - | -0.040  0.460 |0.150 0.200 0.250|0.140 0.200 0.270
Notes:
1. Vcm is the input common mode voltage.
2. V)p is the input differential voltage (Q — Q).
3. Viyus and V, s are the single-ended input high and low voltages, respectively.
4. Vocwm is the output common mode voltage.
5. Vgp is the output differential voltage (Q — Q).
6. LVDS_25 is specified in Table 18.
7. LVDS is specified in Table 19.
8. Only the SUB_LVDS receiver is supported in HD 1/0 banks.
9. High-speed option for MIPI_DPHY_DCI. The V|,p maximum is aligned with the standard’s specification. A higher V|p is

acceptable as long as the V,y specification is also met.

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

1/0 Standard _ Viem (V) VI-D W@ VoL (H® VoH (-\/)(4) oL lon
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 Veeco — 0.400 8.0 -8.0
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 - (Veco/2) — 0.150 | (Veco/2) + 0.150 14.25 —-14.25
DIFF_SSTL135 0.300 | 0.675 | 1.000 | 0.100 - (Veco/2) — 0.150 | (Veep/2) + 0.150 8.9 -8.9
DIFF_SSTL135_11 | 0.300 | 0.675 | 1.000 | 0.100 - (Veco/2) — 0.150 | (Veco/2) + 0.150 13.0 —-13.0
DIFF_SSTL15 0.300 | 0.750 | 1.125 | 0.100 - (Veeco/2) — 0.175 | (Veco/2) + 0.175 8.9 -8.9
DIFF_SSTL15 11 0.300 | 0.750 | 1.125 | 0.100 - (Veco/2) — 0.175 | (Veeo/2) + 0.175 13.0 -13.0
DIFF_SSTL18_| 0.300 | 0.900 | 1.425 | 0.100 | — | (Veeo/2) — 0.470 | (Veeo/2) + 0.470 8.0 -8.0
DIFF_SSTL18 11 0.300 | 0.900 | 1.425 | 0.100 - (Veeo/2) — 0.600 | (Veco/2) + 0.600 13.4 -13.4
Notes:

1. Vjcwm is the input common mode voltage.
2. V,p is the input differential voltage.

3. Vg is the single-ended low-output voltage.
4. Vopp is the single-ended high-output voltage.
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& XILINX

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

Block RAM and FIFO Switching Characteristics

Table 33: Block RAM and FIFO Switching Characteristics

Speed Grade and

Vceint Operating Voltages

Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Maximum Frequency
Block RAM
Fmax_wr_Nc (WRITE_FIRST and NO_CHANGE modes). 825 738 645 585 516 MHz
Fmax_RF Block RAM (READ_FIRST mode). 718 637 575 510 460 MHz
FmAX_FIFO FIFO in all modes without ECC. 825 738 645 585 516 MHz
Block RAM and FIFO in ECC configuration
without PIPELINE. 718 637 575 510 460 MHz
Fmax_ecc Block RAM and FIFO in ECC configuration
with PIPELINE and Block RAM in 825 738 645 585 516 MHz
WRITE_FIRST or NO_CHANGE mode.
Tew® Minimum pulse width. 495 542 543 577 578 ps
Block RAM and FIFO Clock-to-Out Delays
Clock CLK to DOUT output (without output ns,
Trcko Do register). 0.91 1.02 1.11 1.46 1.53 Max
Clock CLK to DOUT output (with output ns,
TRCKO_DO_REG register). 0.27 0.29 0.30 0.42 0.44 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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& XILIN

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

DSP48 Slice Switching Characteristics
Table 36: DSP48 Slice Switching Characteristics
Speed Grade and
Vceint Operating Voltages
Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Maximum Frequency
Fmax With all registers used. 891 775 645 644 600 MHz
FMAX_PATDET With pattern detector. 794 687 571 562 524 MHz
Two register multipl
FMAX_MULT_NOMREG withouevree P 635 544 456 440 413 MHz
Two register multiply
FMAX MULT NOMREG PATDET without MREG with pattern 577 492 410 395 371 MHz
B B B detect.
FMAX_PREADD_NOADREG Without ADREG. 655 565 468 453 423 MHz
Without pipeline registers
FMAX_NOPIPELINEREG (MREG, AprREG)_ 9 483 410 338 323 304 MHz
Without pipeline registers
FMAX_NOPIPELINEREG_ PATDET| (MREG, ADREG) with 448 379 314 299 280 MHz
pattern detect.
Clock Buffers and Networks
Table 37: Clock Buffers Switching Characteristics
Speed Grade and
Vceint Operating Voltages
Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Global Clock Switching Characteristics (Including BUFGCTRL)
Fuax IE/IBaJ';rg)um frequency of a global clock tree 891 775 667 795 667 MHz
Global Clock Buffer with Input Divide Capability (BUFGCE_DIV)
Maximum frequency of a global clock buffer with
Fmax  linput divide capability (BUFGCE_DIV). 891 7S 667 725 667 | MHz
Global Clock Buffer with Clock Enable (BUFGCE)
Maximum frequency of a global clock buffer with
Fuax Cloak bl ?BUFGVCE)_ 9 891 775 667 725 667 MHz
Leaf Clock Buffer with Clock Enable (BUFCE_LEAF)
Maximum frequency of a leaf clock buffer with
Fmax clock enable ?BUFc)é LEAF). 891 775 667 725 667 MHz
GTH or GTY Clock Buffer with Clock Enable and Clock Input Divide Capability (BUFG_GT)
Maximum frequency of a serial transceiver clock
Fmax buffer with clock enable and clock input divide 512 512 512 512 512 MHz
capability.
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& XILINX. Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

MMCM Switching Characteristics

Table 38: MMCM Specification

Speed Grade and
Vceeint Operating Voltages

Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
MMCM_F|nmax Maximum input clock frequency. 1066 933 800 933 800 MHz
MMCM_F|nMiIN Minimum input clock frequency. 10 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 %

Minimum dynamic phase shift clock

f 0.01 0.01 0.01 0.01 0.01 MHz
requency.

MMCM_Fmin_pscLk

Maximum dynamic phase shift clock

MMCM_Fpax_pscLk frequency. 550 500 450 500 450 MHz
MMCM_Fycomin Minimum MMCM VCO frequency. 800 800 800 800 800 MHz
MMCM_Fycomax Maximum MMCM VCO frequency. 1600 1600 1600 1600 1600 MHz
Low MMCM bandwidth at typical.(1) 1.00 1.00 1.00 1.00 1.00 MHz
MMCM_FganDwIDTH , , , 1
High MMCM bandwidth at typical.(®) 4.00 4.00 4.00 4.00 4.00 MHz
Static phase offset of the MMCM
MMCM_TsTATPHAOFESET outputrs).(z) 0.12 0.12 0.12 0.12 0.12 ns
MMCM_TOUTJlTTER MMCM output jitter. Note 3

MMCM output clock duty cycle

L. 4 0.165 0.20 0.20 0.20 0.20 ns
precision.*)

MMCM_Toutputy

MMCM maximum lock time for

MMCM_T| ockmMAX MMCM_ Fpeomin- 100 100 100 100 100 ps
MMCM_Foytmax MMCM maximum output frequency. 891 775 667 725 667 MHz
MMCM_FoutMIN MMCM minimum output frequency.()(®)| 6.25 6.25 6.25 6.25 6.25 | MHz
MMCM_TexTrDvAR 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 5.00 ns

Maximum frequency at the phase

MMCM_Fprpomax frequency detector. 550 500 450 500 450 MHz
Minimum frequency at the phase

MMCM_Fpromin frequency detector, 10 10 10 10 10 MHz

MMCM_TegpELAY Maximum delay in the feedback path. 5 ns Max or one clock cycle

MMCM_Fppreik_max | Maximum DRP clock frequency. 250 | 250 | 250 | 250 | 250 | 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 Fyco/128 assuming output duty cycle is 50%.
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& XILINX

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

PLL Switching Characteristics

Table 39: PLL Specification(®)

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

PLL_Finmax Maximum input clock frequency. 1066 933 800 933 800 MHz
PLL_FinMIN Minimum input clock frequency. 70 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_FnpuTyY Input duty cycle range: 400—499 MHz. 40-60 %

Input duty cycle range: >500 MHz. 45-55 %
PLL_Fycomin Minimum PLL VCO frequency. 750 750 750 750 750 MHz
PLL_Fycomax Maximum PLL VCO frequency. 1500 1500 1500 1500 1500 MHz
PLL_TsrateuaorrseT | Static phase offset of the PLL outputs.(®) |  0.12 0.12 0.12 0.12 0.12 ns
PLL_TouTtiTTER PLL output jitter. Note 3

PLL CLKOUTO, CLKOUTOB, CLKOUT1,
PLL_TOUTDUTY CLKOUT1B duty—cycle preCiSion.(4) 0.165 0.20 0.20 0.20 0.20 ns
PLL_T, ockmax PLL maximum lock time. 100 us

PLL maximum output frequency at

CLKOUTO, CLKOUTOB, CLKOUT1, 891 775 667 725 667 MHz
PLL_FouTmax CLKOUT1B.

PLL maximum output frequency at

CLKOUTPHY. 2667 2667 2400 2400 2133 MHz

PLL minimum output frequency at

CLKOUTO, CLKOUTOB, CLKOUT1, 5.86 5.86 5.86 5.86 5.86 MHz

®

PLL_FoutmiN CLKOUT1B.

PLL minimum output frequency at 2 X VCO mode: 1500, 1 x VCO mode: 750 MHz

CLKOUTPHY. 0.5 x VCO mode: 375
PLL_RST\iNnPULSE Minimum reset pulse width. 5.00 5.00 5.00 5.00 5.00 ns

Maximum frequency at the phase
PLL_Fprpmax frequency detector. 667.5 667.5 667.5 667.5 667.5 MHz

Minimum frequency at the phase
PLL_FpepmiIN frequency detector. 70 70 70 70 70 MHz
PLL_FgaANDWIDTH PLL bandwidth at typical. 14 14 14 14 14 MHz
PLL_FpprcLk_max Maximum DRP clock frequency 250 250 250 250 250 MHz

Notes:

ghrONMPE
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The PLL does not filter typical spread-spectrum input clocks because they are usually far below the loop filter frequencies.
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%.
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Device Pin-to-Pin Output Parameter Guidelines

The pin-to-pin numbers in Table 40 through Table 42 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 40: Global Clock Input to Output Delay Without MMCM (Near Clock Region)

Speed Grade and
Vceint Operating Voltages

Symbol Description Device 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM.
TickoE Global clock input and output XCKU3P 4.30 5.09 5.48 5.68 5.99 ns

flip-flop without MMCM (near clock

region). XCKU5P 4.30 5.09 5.48 5.68 5.99 ns

XCKU9P 5.00 5.91 6.35 6.66 7.09 ns
XCKU11P 5.82 6.96 7.61 7.19 8.36 ns
XCKU13P 5.15 6.09 6.55 6.90 7.38 ns
XCKU15P 5.72 6.90 7.40 7.62 8.07 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.

Table 41: Global Clock Input to Output Delay Without MMCM (Far Clock Region)

Speed Grade and
Vceint Operating Voltages

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

SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM.
TICKOF_FAR Global clock input and output XCKU3P 4.46 5.30 5.70 5.88 6.23 ns
:g';;gg')o_ without MMCM (far clock — Fyciusp | 4.46 | 5.30 5.70 588 | 623 | ns

XCKU9P 5.38 6.49 6.97 7.14 7.59 ns

XCKU11P 6.18 7.41 8.11 7.66 8.99 ns

XCKU13P 5.38 6.49 6.96 7.19 7.71 ns

XCKU15P 6.21 7.53 8.07 8.36 8.90 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.
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Table 44: Global Clock Input Setup and Hold With MMCM

Symbol

Description

Input Setup and Hold Time Relative to Glob

Tpsmmcmec_KusP

TpHMMCMCC_KUSP

Tpsmmemec_kuap

TpHMMCMCC_KU9P

TPSMMCMCC_KUllP

TPHMMCMCC_KUllP

TPSMMCMCC_KUlSP

TPHMMCMCC_KU13P

TPSMMCMCC_KUISP

TPHMMCMCC_KUlSP

TrsmMmcMmee KU3P Global clock input and

input flip-flop (or latch)
TPHMMCMCC_KU3P | \with MMCM.

Speed Grade and
Vceint Operating Voltages
Device ' gov 0.85V o.72v | Units
-3 -2 -1 -2 -1
al Clock Input Signal using SSTL15 Standard.(1)(2)(3)
Setup 2.02 2.04 2.16 2.31 2.48 ns
XCKU3P
Hold -0.17 -0.17 -0.17 0.11 0.11 ns
Setup 2.02 2.04 2.16 2.31 2.48 ns
XCKU5P
Hold -0.17 -0.17 -0.17 0.11 0.11 ns
Setup 1.97 2.00 2.12 2.26 2.44 ns
XCKU9P
Hold -0.11 -0.11 -0.11 0.16 0.18 ns
Setup 2.08 2.08 2.23 2.59 2.75 ns
XCKU11P
Hold —0.05 —-0.05 0.04 0.35 0.74 ns
Setup 1.96 1.99 2.12 2.26 2.44 ns
XCKU13P
Hold -0.10 -0.10 -0.10 0.17 0.19 ns
Setup 1.89 1.89 2.03 2.36 2.55 ns
XCKU15P
Hold —-0.16 —-0.16 —0.16 0.31 0.34 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.

Table 45: Sampling Window

Speed Grade and V¢ T Operating Voltages

Description 0.90Vv 0.85Vv 0.72Vv Units
-3 -2 -1 -2 -1
Tsamp_surct™ 510 610 610 610 610 ps
TsAMP_NATIVE_DPA 100 100 125 125 150 ps
TsAMP_NATIVE_BISC 60 60 85 85 110 ps

Notes:

1. This parameter indicates the total sampling error of the Kintex UltraScale+ FPGA DDR input registers, measured across
voltage, temperature, and process. The characterization methodology uses the MMCM to capture the DDR input registers’
edges of operation. These measurements include: CLKO MMCM jitter, MMCM accuracy (phase offset), and MMCM phase
shift resolution. These measurements do not include package or clock tree skew.
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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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Table 56: 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
TeETx TX fall time 80%—-20% — 21 — ps
TLLskeEW TX lane-to-lane skew() - - 500.00 ps
T Total jitter(2)(4) - - 0.28 ul

J16.375 e 16.375 Gb/s
Dj16.375 Deterministic jitter(2#) — — 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
150 e 15.0 Gb/s
Dj15.0 Deterministic jitter(2)(4) - - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
141 JEer” 14.1 Gb/s
Dj14.1 Deterministic jitter(2)(#) - - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
4.1 e 14.025 Gb/s
Djia1 Deterministic jitter(2)(#) — — 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
131 e 13.1 Gb/s
Dj13.1 Deterministic jitter(2 ) — - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J12.5_QPLL J b 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 12.5 Gb/s
Dj12.5 cPLL Deterministic jitter(3®) — — 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J11.3_QPLL J e 11.3 Gb/s
Dj11.3_QPLL Deterministic jitter(2)4) - - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J10.3125_QPLL J b 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 e 0.953 Gb/s
Dj9.953_QPLL Deterministic jitter(2)4) - - 0.17 ul
T Total jitter(3)(4) - - 0.33 ul
J9.953 CPLL J b 9.953 Gb/s
Dj9.953_cpLL Deterministic jitter(3(®#) - - 0.17 ul
Tis.0 Total jitter(®®) - - 0.32 ul
- 8.0 Gb/s
Dis.o Deterministic jitter(3®) — — 0.17 ul
Ti6.6 Total jitter(®®) - - 0.30 ul
S 6.6 Gb/s
Dis.s 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
)4.25 e 4.25 Gb/s
Dj4 05 Deterministic jitter(3®) — — 0.15 ul
Tia0 Total jitter(®®) - — 0.32 ul
— 4.0 Gb/s
Dyso0 Deterministic jitter(3)“) - - 0.16 ul
T Total jitter(3)(4) - - 0.20 ul
73.20 e 3.20 Gb/s®)
Dj3.20 Deterministic jitter(3®) - — 0.10 ul
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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

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
TeETx TX fall time 80%—-20% — 21 — ps
TLLskeEW TX lane-to-lane skew() - - 500.00 ps
T Total jitter(2)(4) - - 0.35 ul

J32.75 e 32.75 Gb/s
Dis2 75 Deterministic jitter(2)(#) — — 0.19 ul
T Total jitter(2)(4) - - 0.28 ul
J28.21 e 28.21 Gb/s
Dj2g.21 Deterministic jitter(2 ) — - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J16.375 JEern” 16.375 Gb/s
Dj16.375 Deterministic jitter(2)(#) - - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
150 e 15.0 Gb/s
Diis.0 Deterministic jitter(2)(#) — — 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
4.1 e 14.1 Gb/s
Dj14.1 Deterministic jitter(2 ) — - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
141 JEern” 14.025 Gb/s
Dj14.1 Deterministic jitter(2)(#) - - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
3.1 e 13.1 Gb/s
D31 Deterministic jitter(2)(#) — — 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J12.5_QPLL J e 125 Gb/s
Dj12.5_QpLL Deterministic jitter(2)4) - - 0.17 ul
T Total jitter(2)(4) - - 0.33 ul
J12.5_CPLL J b 12.5 Gb/s
Dj12.5 cpLL Deterministic jitter(2)(#4) - - 0.17 ul
T Total jitter(2)(4) - - 0.28 ul
J11.3_QPLL J e 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)(4) - - 0.17 ul
T Total jitter(3)(4) - - 0.33 ul
J10.3125_CPLL J b 10.3125 Gb/s
D310.3125_CPLL Deterministic J|tter(3)(4) — —_ 0.17 Ul
T Total jitter(2)(4) - - 0.28 ul
J9.953 QPLL J e 9.953 Gb/s
Dj9.953_QPLL Deterministic jitter(2)(#) — — 0.17 ul
T Total jitter(3)(4) - - 0.33 ul
J9.953 CPLL J e 0.953 Gb/s
Dyo.953_cpLL Deterministic jitter(3“) - - 0.17 ul
Tis.0 Total jitter(2®) — — 0.32 ul
— 8.0 Gb/s
Dys.o Deterministic jitter(2)(#) - - 0.17 ul
Ti6.6 Total jitter(®®) - - 0.30 ul
- 6.6 Gb/s
Dis.s Deterministic jitter(3®) — — 0.15 ul
Ti5.0 Total jitter(®®) - — 0.30 ul
B 5.0 Gb/s
Dys.0 Deterministic jitter(3®) - - 0.15 ul
T Total jitter(3)(4) - - 0.30 ul
7.2 e 4.25 Gb/s
D4 25 Deterministic jitter(3®) - — 0.15 ul
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System Monitor Specifications

Table 76: System Monitor Specifications

Parameter ‘Sym bol‘

Comments/Conditions

‘ Min ‘ Typ ‘ Max ‘ Units

Veeapc = 1.8V 3%, Veepp = 1.25V, Vggpy = OV, ADCCLK = 5.2 MHz, Tj = —40°C to 100°C, typical values at T; = 40°C

ADC Accuracy(

Resolution 10 — — Bits
Integral nonlinearity(?) INL - - +1.5 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 T; = —-55°C to 125°C 10 - — Bits
Integral nonlinearity(?) INL T; = —55°C to 125°C - - +1.5
No missing codes, guaranteed LSBs
Differential nonlinearity DNL monotonic - - *1
T; = —55°C to 125°C
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 \
. . Adjacent channels set within these
Maximum external channel input
ranges should not corrupt —-0.1 — Veeabpce \Y
ranges .
measurements on adjacent channels
On-Chip Sensor Accuracy
T; = —55°C to 125°C (with external REF) - - +3 °C
Temperature sensor error(1)(3) T; = —55°C to 110°C (with internal REF) - - +3.5 °C
T; = 110°C to 125°C (with internal REF) - - +5 °C
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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
. 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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