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Summary

The Xilinx® Zyng® UltraScale+™ MPSoCs are available in -3, -2, -1 speed grades, with -3E devices having
the highest performance. The -2LE and -1LI devices can operate at a V ¢y vVoltage at 0.85V or 0.72V and
are screened for lower maximum static power. When operated at Vccnt = 0.85V, using -2LE and -1LI
devices, the speed specification for the L devices is the same as the -2I or -1I speed grades. When
operated at Vccyt = 0.72V, the -2LE and -1LI performance and static and dynamic power is reduced.

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

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

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

DC Characteristics

Absolute Maximum Ratings

Table 1: Absolute Maximum Ratings(1)

Symbol ‘ Description Min Max Units

Processor System (PS)

Ve PSINTFP PS primary logic full-power domain supply voltage. —-0.500 1.000 \
Vee PSINTLP PS primary logic low-power domain supply voltage. -0.500 1.000 \
Ve psaux PS auxiliary supply voltage. —-0.500 2.000 \%
Vee psinTre DDR | PS DDR controller and PHY supply voltage. —-0.500 1.000 \%
Ve psabc PS SYSMON ADC supply voltage relative to GND_PSADC. -0.500 2.000 Vv
Ve psPLL PS PLL supply voltage. —-0.500 1.320 \%
Vps MGTRAVCC PS-GTR supply voltage. —-0.500 1.000 \
Vps MGTRAVTT PS-GTR termination voltage. -0.500 2.000 \
Vps MGTREFCLK PS-GTR reference clock input voltage. -0.500 1.100 \
Vps MGTRIN PS-GTR receiver input voltage. -0.500 1.100 \

© Copyright 2015-2017 Xilinx, Inc. Xilinx, the Xilinx logo, Artix, ISE, Kintex, Spartan, Virtex, Vivado, Zynq, and other designated brands included herein are trademarks of
Xilinx in the United States and other countries. AMBA, AMBA Designer, ARM, ARM1176JZ-S, CoreSight, Cortex, and PrimeCell are trademarks of ARM in the EU and other
countries. PCI, PCI Express, PCle, and PCI-X are trademarks of PCI-SIG. All other trademarks are the property of their respective owners.
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& XILINX

Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

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

Symbol Description Min Max Units
Vcco Psbpr PS DDR 1/0 supply voltage. —-0.500 1.650 \%
Vce PSDDR PLL PS DDR PLL supply voltage. -0.500 2.000 \Y
Vceo psio PS 1/0 supply. —-0.500 3.630 \Y
Vogiy (@ PS 1/0 input voltage. —-0.500 Veco psio + 0.550 Vv
PS DDR I/0 input voltage. -0.500 Vceo psppr + 0.550 \
Ve pssaTT Z%Cbkat(ts_%-)b:ucgss/ I\jﬁhﬂaggé battery-backed real-time ~0.500 2 000 Vv
Programmable Logic (PL)
VeeINT Internal supply voltage. -0.500 1.000 \Y%
Veaint 10t Internal supply voltage for the I/O banks. -0.500 1.000 Y
Veeaux Auxiliary supply voltage. -0.500 2.000 Vv
VCeBRAM Supply voltage for the block RAM memories. -0.500 1.000 \
Voo Output drivers supply voltage for HD /O banks. -0.500 3.400 Vv
Output drivers supply voltage for HP I/O banks. -0.500 2.000 \
Vecaux 10'4) Auxiliary supply voltage for the 1/0 banks. -0.500 2.000 \Y
VRer Input reference voltage. —-0.500 2.000 \%
V(267 I/0 input voltage for HD 1/0 banks.(6) -0.550 Veco + 0.550 \%
I/0 input voltage for HP I/O banks. -0.550 Veeo + 0.550 \
Ipc Available output current at the pad. -20 20 mA
IrRMS Available RMS output current at the pad. -20 20 mA
GTH or GTY Transceiver
VMmGTAVCE Analog supply voltage for transceiver circuits. -0.500 1.000 \
VGTAVTT grr]gljci)tg&supply voltage for transceiver termination ~0.500 1.300 Vv
VG TVGCAUX tArl:::serK/:rnszjllog Quad PLL (QPLL) voltage supply for ~0.500 1.900 Vv
VMGTREFCLK Transceiver reference clock absolute input voltage. —-0.500 1.300 \
VA GTAVTTRCAL an?rL?aQtf;r?sp;gi\ygltigﬁj::r:.the resistor calibration circuit ~0.500 1.300 Vv
Vi il?]e;cuetl\(/ec)rlt(;)g:"/ RXN) and transmitter (TXP/ TXN) absolute ~0.500 1.200 Vv
| 5GIN. FLOAT DC ir}put.current fo.r receiver input pins DC coupled RX _ 10 mA
- termination = floating.(8)
| o GIN-MGTAVTT DC ir]put.current for receiver input pins DC coupled RX _ 10 mA
- termination = VygravTT
| DGIN.GND PC in_put.current for receiver input pins DC coupled RX _ 0 mA
ermination = GND.(9)

om0 | Beeaton - pogrammene T 0O | : ma

| DGOUT-FLOAT PC output current for transmitter pins DC coupled RX _ 6 mA
ermination = floating.

| D COUT-MGTAVTT DC qutpgt current for transmitter pins DC coupled RX _ 6 mA

) termination = VygravTT-
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

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

Symbol ‘ Description ‘ Min ‘ Max ‘ Units

Video Codec Unit

VeeINT veu ‘ Internal supply voltage for the video codec unit. ‘ —-0.500 ‘ 1.000 ‘ \

PL System Monitor

Veeape PL System Monitor supply relative to GNDADC. 0.500 2.000 \Y
VREFP PL System Monitor reference input relative to GNDADC. 0.500 2.000 \
Temperature

TsTg Storage temperature (ambient). -65 150 °C
TsoL Maximum soldering temperature.(12) - 260 °C
T; Maximum junction temperature.(12) - 125 °C
Notes:

1.

- =2 OO NO O~ W n

- o

—_
N

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.

When operating outside of the recommended operating conditions, refer to Table 6, Table 7, and Table 8 for maximum
overshoot and undershoot specifications.

VCCINT 10 must be connected to VCCBRAM'

Vecaux 1o must be connected to Vegaux-

The lower absolute voltage specification always applies.

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

For 1/0O operation, see the UltraScale Architecture SelectlO Resources User Guide (UG571).
AC coupled operation is not supported for RX termination = floating.

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

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

. For soldering guidelines and thermal considerations, see the Zynq UltraScale+ MPSoC Packaging and Pinout Specifications

(UG1075).
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Recommended Operating Conditions

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

Symbol ‘ Description ‘ Min ‘ Typ ‘ Max Units
Processor System
PS full-power domain supply voltage. 0.808 | 0.850 0.892 \
v @) E%rf-ul and -2LE (YCCINT = 0.72V) devices: 0.808 | 0.850 0.892 Vv
CC_PSINTFP ull-power domain supply voltage.
For -3E devices: 0.873 | 0.900 0.927 v
PS full-power domain supply voltage.
PS low-power domain supply voltage. 0.808 | 0.850 0.892 \Y
v Ecérl-ul and -2LE (\(CC|NT = 0.72V) devices: 0.808 | 0.850 0.892 Vv
CC_PSINTLP ow-power domain supply voltage.
For -3E devices:
PS low-power domain supply voltage. 0.873 | 0.900 0.927 v
Ve Psaux PS auxiliary supply voltage. 1.710 | 1.800 1.890 \
PS DDR controller and PHY supply voltage. 0.808 | 0.850 0.892 \Y
For -1LI and -2LE (Vg Nt = 0.72V) devices:
Ve psinTep ppRr'S! | PS DDR controller and PHY supply voltage. 0.808 | 0.850 0.892 v
For -3E devices:
PS DDR controller and PHY supply voltage. 0.873 | 0.900 0.927 v
PS SYSMON ADC supply voltage relative to
Ve psaDc GND_ PSADC. 1.710 | 1.800 1.890 \Y
Ve PsPLL PS PLL supply voltage. 1.164 | 1.200 1.236 \%
VPS_MGTRAVCC PS-GTR supply voltage. 0.825 0.850 0.875 \
Vps MGTRAVTT PS-GTR termination voltage. 1.746 | 1.800 1.854 \
Veco pspprt® PS DDR 1/0 supply voltage. 1.06 - 1.575 Y
VCC_PSDDR_PLL PS DDR PLL SUpply voltage. 1.710 1.800 1.890 V
VCCO_pS|O(5) PS 1/0 supply. 1.710 - 3.465 Vv
v PS I/0 input voltage. -0.200 - VCCOfPSIO + 0.200 \Y
PSIN PS DDR I/0 input voltage. ~0.200 | - |Vcoo pspor + 0.200
VCC_PSBATT(G) PS battery-backed RAM and battery-backed real-time 1.200 _ 1,500 Vv

clock (RTC) supply voltage.

Programmable Logic

PL internal supply voltage. 0.825 | 0.850 0.876 Vv
For -1LI and -2LE (Vggnt = 0.72V) devices:

Veaint PL internal supply voltage. 0.698 | 0.720 0.742 v
For -3E devices: PL internal supply voltage. 0.873 | 0.900 0.927 \
PL internal supply voltage for the 1/0 banks. 0.825 | 0.850 0.876 \
For -1LI and -2LE (VggnT = 0.72V) devices:

Veaint 1o!”) PL internal supply voltage for the 1/0 banks. 0.825 | 0.850 0.876 v
For -3E devices: PL internal supply voltage for the I/O 0.873 | 0.900 0.927 Vv
banks.

v Block RAM supply voltage. 0.825 | 0.850 0.876 \

CCBRAM For -3E devices: block RAM supply voltage. 0.873 | 0.900 0.927 v

Veeaux Auxiliary supply voltage. 1.746 | 1.800 1.854 \'%
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& XILINX

Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

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

Symbol Description Min Typ Max Units
Supply voltage for HD 1/0 banks. 1.140 - 3.400 \
Veco!®
Supply voltage for HP 1/0 banks. 0.950 - 1.900 \
Vecaux 109 Auxiliary I/0 supply voltage. 1.746 | 1.800 1.854 Y
Vin(10) I/0 input voltage. -0.200 - Veeo + 0.200 \%
Maximum current through any PL or PS pin in a
() powered or unpowered bank when forward biasing the - - 10 mA
clamp diode.
GTH or GTY Transceiver
Vuatavec! 1@ Analog supply voltage for the GTH or GTY transceiver. | 0.873 | 0.900 0.927 v
Analog supply voltage for the GTH or GTY transmitter
(12)
VvaTavTT and receiver termination circuits. 1.164 1 1.200 1.236 v
Auxiliary analog QPLL voltage supply for the
(12)
VMGTVCCAUX transceivers. 1.746 | 1.800 1.854 Vv
Analog supply voltage for the resistor calibration
(12)
VMGTAVTTRCAL circuit of the GTH or GTY transceiver column. 1.164 1 1.200 1.236 v
VCu
Internal supply voltage for the VCU. 0.825 | 0.850 0.876 \Y
For -1LI and -2LE (Vg Nt = 0.72V) devices:
VeainT_veu Internal supply voltage for the VCU. 0.825 | 0.850 0.876 v
For -3E devices: Internal supply voltage for the VCU. | 0.873 | 0.900 0.927 V
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

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

Symbol ‘ Description ‘ Min ‘ Typ ‘ Max Units
PL System Monitor
Vceanc PL System Monitor supply relative to GNDADC. 1.746 | 1.800 1.854 \
PL System Monitor externally supplied reference
Vrerp voltage relative to GNDADC. 1.200 | 1.250 1.300 v

Temperature

Junction temperature operating range for extended (E)

temperature devices.(14) 0 - 100 C
T.(13) Junction temperqture operating range for industrial (1) _40 _ 100 °C

temperature devices.

Junction temperature operating range for eFUSE —40 _ 195 °C

programming.

Notes:

1. All voltages are relative to GND.
For the design of the power distribution system consult UltraScale Architecture PCB Design Guide (UG583).

2

3. Vcc psiNTFP_DDR Must be tied to Ve psinNTFP-

4. Includes Vgeo psppr of 1.2V, 1.35V, 1.5V at £5% and 1.1V +0.07V/-0.04V depending upon the tolerances required by
specific memory standards.

Applies to all PS 1/0 supply banks. Includes Veeo psio of 1.8V, 2.5V, and 3.3V at £5%.

If the battery-backed RAM or RTC is not used, connect Vog psgatt t0 GND or Voo psaux- The Vee psaux maximum of 1.89V
is acceptable on an unused Vcg pspaTT - - -

7. VcoInT 10 Must be connected to Vecpram:

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

9. VCCAUX_IO must be connected to VCCAUX'

10. The lower absolute voltage specification always applies.

11. Atotal of 200 mA per bank should not be exceeded.

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

13. 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 69 and
Table 124) must be accounted for in your design. For example, when using the PL system monitor with 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).

14. 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
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.

o O
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& XILINX

Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Available Speed Grades and Operating Voltages

Table 3 describes the speed grades per device and the Vcy1 Operating supply voltages for the full-power,
low-power, and DDR domains. For more information on selecting devices and speed grades, see the
UltraScale Architecture and Product Overview (DS890).

Table 3: Available Speed Grades and Operating Voltages

Speed Grade VeeInT Vce PsINTLP Vee_psintre | Vec_psinTFP_ppr | Units
-3E 0.90 0.90 0.90 0.90 \Y
-2E 0.85 0.85 0.85 0.85 \Y
-21 0.85 0.85 0.85 0.85 \Y
-2LE 0.85 0.85 0.85 0.85 v
-1E 0.85 0.85 0.85 0.85 \Y
-11 0.85 0.85 0.85 0.85 \Y
=1L 0.85 0.85 0.85 0.85 \Y
-2LE 0.72 0.85 0.85 0.85 \Y
-1LI 0.72 0.85 0.85 0.85 \
DC Characteristics Over Recommended Operating Conditions
Table 4: DC Characteristics Over Recommended Operating Conditions
Symbol Description Min Typ(1) Max | Units
VoRINT g)stt: ;ﬁ;ehr;tié)glgg&m voltage (below which configuration 0.68 _ _ v
VoRAUX 5::: rrneitgehrltigglggtc);.wx voltage (below which configuration 15 _ _ v
| Rep Vger leakage current per pin. - - 15 HA
I Input or output leakage current per pin (sample-tested).(2) - - 15 HA
i) Die input capacitance at the pad (HP 1/0). - - 3.1 pF
Die input capacitance at the pad (HD 1/0). - - 4.75 pF
Pad pull-up (when selected) at V| = 0V, Voo = 3.3V. 75 - 190 A
Pad pull-up (when selected) at V|y = 0V, Voo = 2.5V. 50 - 169 A
IrPU Pad pull-up (when selected) at V|y = 0V, Voo = 1.8V. 60 - 120 pA
Pad pull-up (when selected) at V| = 0V, Voo = 1.5V. 30 - 120 A
Pad pull-up (when selected) at V|y = 0V, Voo = 1.2V. 10 - 100 A
- Pad pull-down (when selected) at V| = 3.3V. 60 - 200 HA
Pad pull-down (when selected) at V| = 1.8V. 29 - 120 A
| CCADGONPL ,sg\lavlgﬁussp;;t)gec?urrent for the PL SYSMON circuits in the _ _ 8 mA
| CCADGONPS Analog supply current for the PS SYSMON circuits in the _ _ 10 mA
power-up state.
| CCADGORFRL Analog supply current for the PL SYSMON circuits in the _ B 15 mA
power-down state.
| CCADGOFFPS Analog supply current for the PS SYSMON circuits in the _ _ 18 mA
power-down state.
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& XILINX

Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 4: DC Characteristics Over Recommended Operating Conditions (Cont’d)

Symbol Description Min Typ(1) Max |Units
Battery supply current at Vgg psgatt = 1.50V, RTC enabled. - - 3650 nA
05 Battery supply current at Voc psgatt = 1.50V, RTC disabled. - - 650 nA
lcc_pssat!(®) =
Battery supply current at Voo pspatt = 1.20V, RTC enabled. - - 3150 nA
Battery supply current at Vgc pspatr = 1.20V, RTC disabled. - - 150 nA
I psrg(® PS VCC?PsAux additional supply current during eFUSE _ _ 115 mA
programming.
Calibrated programmable on-die termination (DCI) in HP /0 banks(8) (measured per JEDEC specification)
Thevenin equivalent resistance of programmable input 1004 (7) o (7)
termination to Vgeo/2 where ODT = RTT_40. 10% 40 1+10% Q
Thevenin equivalent resistance of programmable input _100.(7) o (7)
termination to Vaeo/2 where ODT = RTT_48. 10% 48 | +10% Q
Thevenin equivalent resistance of programmable input 1o (7 o) (7
termination to Vaeo/2 where ODT = RTT_60. 10%7 ) 60 1+10%(7 | 0
Programmable input termination to Vggo Where 400 (7 o (7
R9) ODT = RTT_40. 10%(7) 40 +10%(7) Q
Programmable input termination to Voo Where 0o/ (7 o) (7
ODT = RTT_48. 10%(7) 48 +10% (M| Q
Programmable input termination to Voo where 100 (7 o) (7
ODT = RTT_60. 10% (7) 60 +10%(7) Q
Programmable input termination to Vggo Where 1o (7 o (7
ODT = RTT_120. 10%{7) | 120 | +10%(70 | ©
Programmable input termination to Vgoo where 100 (7 o (7
ODT = RTT 240. 10%(7) 240 +10%(7) Q
Uncalibrated programmable on-die termination in HP I/Os banks (measured per JEDEC specification)
Thevenin equivalent resistance of programmable input _Epo o
termination to Vaeo/2 where ODT = RTT_40. 50% 40| +50% | @
Thevenin equivalent resistance of programmable input _Eno o
termination to Vaeo/2 where ODT = RTT_48. 50% 48 | +30% @
Thevenin equivalent resistance of programmable input _E(o o
termination to Vaeo/2 where ODT = RTT_60. 50% 60 | +50% | Q@
Programmable input termination to Vggo Where _EQo o
RO ODT = RTT_40. 50% 40 +50% Q
Programmable input termination to Voo Where _Eno o
ODT = RTT_48. 50% 48 +50% Q
Programmable input termination to Voo where _Eno o
ODT = RTT_60. 50% 60 +50% Q
Programmable input termination to Voo Where _EQo o
ODT = RTT_120. 50% 120 1 +30% | @
Programmable input termination to Voo where _Eno o
ODT = RTT 240. 50% 240 +50% Q
Uncalibrated programmable on-die termination in HD 1/O banks (measured per JEDEC specification)
Thevenin equivalent resistance of programmable input
(9) —50% %
R termination to Vaeo/2 where ODT = RTT_48. 50% 48 | +50% | @
0 Veco X | Veco X | Veco X
50% Veco 0.49 | 050 | 0.51 v
Internal Vygr v v v
o cCco X CCco X CCco X
70% Veco 0.69 | 0.70 | 0.71 v
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& XILINX

Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 4: DC Characteristics Over Recommended Operating Conditions (Cont’d)

Symbol Description Min Typ(1) Max | Units
lefe.rentllal Programmable differential termination (TERM_100) _359 100 +35% o
termination for HP 1/0O banks.

n Temperature diode ideality factor. - 1.026 - -

r Temperature diode series resistance. - 2 - Q

Notes:

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

2. For HP1/0 banks with a Vggp of 1.8V and separated Voo 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.

5. lcc_pseaTT is measured when the battery-backed RAM (BBRAM) is enabled.

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

7. 1f VRPresides at a different bank (DCI cascade), the range increases to +15%.

8. VRP resistor tolerance is (240Q £1%)

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

(UG571).

Table 5: PS MIO Pull-up and Pull-down Current

Symbol Description Min Max Units
Pad pull-up (when selected) at Viy = 0V, Vo psmio = 3-3V. 20 80 pA
IrRPU Pad pull-up (when selected) at Viy = 0V, Vgco psmio = 2.5V. 20 80 pHA
Pad pull-up (when selected) at Vi = 0V, Vo psmio = 1.8V. 15 65 A
Pad pull-down (when selected) at V| = 3.3V. 20 80 A
IrPD Pad pull-down (when selected) at V| = 2.5V. 20 80 pA
Pad pull-down (when selected) at V| = 1.8V. 15 65 HA
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

V,n Maximum Allowed AC Voltage Overshoot and Undershoot

Table 6: V,y Maximum Allowed AC Voltage Overshoot and Undershoot for HD I/ O Banks(1)

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

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

Table 7: Vyy Maximum Allowed AC Voltage Overshoot and Undershoot for HP I/ O Banks(1)(2)

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

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

Voo + 0.65 2% -0.65 2%

Voo + 0.70 2% -0.70 2%

Notes:

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

DS925 (v1.3) April 20, 2017 www.xilinx.com I Send Feedback l
Preliminary Product Specification 10



& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 8: Vpg y Maximum Allowed AC Voltage Overshoot and Undershoot for PS 1/ O Banks(1)

AC Voltage Overshoot|% of Ul at —-40°C to 100°C AC Voltage Undershoot|% of Ul at -40°Cto 100°C
Veeo psio + 0.30 100% —-0.30 100%
Vceo psio + 0.35 100% -0.35 75%
Veco psio + 0.40 100% —-0.40 45%
Vceo psio + 0.45 100% —-0.45 40%
Veeo psio + 0.50 75% -0.50 10%
Voco psio + 0.55 75% -0.55 6%
Vceo psio + 0.60 60% —-0.60 2%
Veeo psio + 0.65 30% -0.65 0%
Veeo psio + 0.70 20% -0.70 0%
Veeo psio + 0.75 10% -0.75 0%
Veco psio + 0.80 10% -0.80 0%
Veeo psio + 0.85 8% -0.85 0%
Vceo psio + 0.90 6% -0.90 0%
Veeo psio + 0.95 6% -0.95 0%

Notes:

1. A total of 200 mA per bank should not be exceeded.
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Quiescent Supply Current

Table 9: Typical Quiescent Supply Current(1)(2)(3)(4)

Speed Grade and
Veceint Operating Voltages
Symbol Description Device 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
XCzu2 N/A 393 393 344 344 mA
XCzZU3 N/A 393 393 344 344 mA
XCzZU4 719 684 684 601 601 mA
XCzZU5 719 684 684 601 601 mA
XCzZU6 1629 | 1549 | 1549 | 1358 | 1358 mA
lccinTaQ Quiescent VNt SUpply current. XCzu7 1263 1201 1201 1055 1055 mA
XCzZU9 1629 | 1549 | 1549 | 1358 | 1358 mA
XCZU11 1786 1699 1699 1491 1491 mA
XCzZU15 1987 | 1890 | 1890 | 1660 | 1660 mA
XCzu17 2728 2594 2594 2275 2275 mA
XCZU19 2728 2594 2594 2275 2275 mA
XCzu2 N/A 44 44 44 44 mA
XCzUu3 N/A 44 44 44 44 mA
XCZU4 61 59 59 59 59 mA
XCzZU5 61 59 59 59 59 mA
XCzZU6 61 59 59 59 59 mA
IceINT 10Q Quiescent VeginT 10 SUpply current. XCzu7 120 115 115 115 115 mA
XCZU9 61 59 59 59 59 mA
XCzZU11 120 115 115 115 115 mA
XCZU15 61 59 59 59 59 mA
XCzZU17 164 158 158 158 158 mA
XCzU19 164 158 158 158 158 mA
lccoaq Quiescent Vo supply current. All devices 1 1 1 1 1 mA
XCzu2 N/A 55 55 55 55 mA
XCzZU3 N/A 55 55 55 55 mA
XCzZU4 90 90 90 90 90 mA
XCzZU5 90 90 90 90 90 mA
XCzUs6 227 227 227 227 227 mA
I ccauxa Quiescent Vggaux supply current. XCzu7 174 174 174 174 174 mA
XCZU9 227 227 227 227 227 mA
XCzU11 255 255 255 255 255 mA
XCzZU15 266 266 266 266 266 mA
XCzZU17 396 396 396 396 396 mA
XCzU19 396 396 396 396 396 mA
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 9: Typical Quiescent Supply Current(1)(2)(3)(4) (Cont’d)

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

XCzu2 N/A 26 26 26 26 mA
XCzUu3 N/A 26 26 26 26 mA
XCzU4 32 32 32 32 32 mA
XCzU5 32 32 32 32 32 mA
XCzZUé 33 33 33 33 33 mA

lccaux 10 | Quiescent Vooaux 10 supply current. XCzu7 56 56 56 56 56 mA
XCZU9 33 33 33 33 33 mA
XCZU11 56 56 56 56 56 mA
XCZU15 33 33 33 33 33 mA
XCzu17 74 74 74 74 74 mA
XCZu19 74 74 74 74 74 mA
XCzu2 N/A 6 6 6 6 mA
XCZU3 N/A 6 6 6 6 mA
XCzU4 9 9 9 9 9 mA
XCzU5 9 9 9 9 9 mA
XCzUs6 25 24 24 24 24 mA

| ccBRAMQ Quiescent Vecgram supply current. XCzu7 16 15 15 15 15 mA
XCzZU9 25 24 24 24 24 mA
XCzZU11 23 22 22 22 22 mA
XCZu15 29 28 28 28 28 mA
XCzZUu17 37 35 35 35 35 mA
XCzU19 37 35 35 35 35 mA

Notes:

1. Typical values are specified at nominal voltage, 85°C junction temperatures (T;) with single-ended SelectlO™ resources.

2. Typical values are for blank configured devices with no output current loads, no active input pull-up resistors, all I/O pins
are 3-state and floating.

3. Use the Xilinx Power Estimator (XPE) spreadsheet tool (download at www.xilinx.com/power) to estimate static power
consumption for conditions or supplies other than those specified.

4. Typical values depend upon your configuration. To accurately estimate all PS supply currents, use the interactive XPE
spreadsheet tool.
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Power Supply Sequencing

PS Power-On/Off Power Supply Sequencing

The low-power domain (LPD) must operate before the full-power domain (FPD) can function. The
low-power and full-power domains can be powered simultaneously. The PS_POR_B input must be asserted
to GND during the power-on sequence (see Table 37). The FPD (when used) must be powered before
PS_POR_B is released.

To achieve minimum current draw and ensure that the I/Os are 3-stated at power-on, the recommended
power-on sequence for the low-power domain (LPD) is listed. The recommended power-off sequence is
the reverse of the power-on sequence.

L. Ve psinTip
2. Vee psaux: Vec psapc: @and Vee pspyy in any order or simultaneously.

3. Vcco_ psio

To achieve minimum current draw and ensure that the I/Os are 3-stated at power-on, the recommended
power-on sequence for the full-power domain (FPD) is listed. The recommended power-off sequence is
the reverse of the power-on sequence.

1. Ve psintee @nd Ve psinTrp_ppr driven from the same supply source.
2. VPS_MGTRAVCC and VCC_PSDDR_PLL in any order or simultaneously.

3. Vps mcTrAVTT @nd Vcco psppr in any order or simultaneously.

PL Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Vccint, VeanT 1o/Veesram/VeanT veur Vecaux/Vecaux_ gor and
Vcco 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 Vcciyt and

Veant 10/Vecsram have the same recommended voltage levels, they can be powered by the same supply
and ramped simultaneously. VccinT 10 Mmust 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. Vecapc and Veer 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
Vmatvccaux- Both Vpgtavee 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 VygrayTT €an be higher than
specifications during power-up and power-down.

DS925 (v1.3) April 20, 2017 www.xilinx.com I Send Feedback l
Preliminary Product Specification 14



& XILINX

Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

PS-PL Power Sequencing

The PS and PL power supplies are fully independent. All PS power supplies can be powered before or after
any PL power supplies. The PS and PL power regions are isolated to prevent damage.

Power Supply Requirements

Table 10 shows the minimum current, in addition to Iccq maximum, required by each Zynq UltraScale+
device for proper power-on and configuration. If the current minimums shown in Table 10 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 Vciyt is applied. Once initialized and configured, use the Xilinx
Power Estimator (XPE) tools to estimate current drain on these supplies.

Table 10: Power-on Current by Device(1)

I cc Min = lccq + XCZU2 XCZU3 XCZU4 XCZU5 XCZU6 XCZU7 XCZU9 XCZU11|XCZU15|XCZU17 XCZU19| Units
| CCINTMIN | coINTQ* 464 | 464 | 770 | 770 | 1800 | 1514 | 1800 | 1961 | 2242 | 3433 | 3433 | mA
lccinT_iomint | |ccerama* 155 | 155 | 257 | 257 | 600 | 505 | 600 | 654 | 748 | 1145 | 1145 | mA
| ccBRAMMIN lcciNT 100+
| ccoMIN lccoat 50 50 50 50 50 50 50 55 63 96 96 mA
lecauxmint lccauxar 111 111 386 386 650 362 650 709 810 1240 1240 mA
lccaux_1omin | lccaux 1oa+

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 11 shows the power supply ramp time.

Table 11: Power Supply Ramp Time

Symbol Description Min Max | Units

TvccINT Ramp time from GND to 95% of VgenT- 0.2 40 ms
TvceInT 10 Ramp time from GND to 95% of VgginT 10 0.2 40 ms
TvccInT veu Ramp time from GND to 95% of VeoinT veu- 0.2 40 ms
Tvcco Ramp time from GND to 95% of Vggo. 0.2 40 ms
Tvccaux Ramp time from GND to 95% of Vggaux- 0.2 40 ms
TvccBrAM Ramp time from GND to 95% of Vecgram- 0.2 40 ms
TmaTAvVCee Ramp time from GND to 95% of Vygravce 0.2 40 ms
TueTAVTT Ramp time from GND to 95% of VygravTT 0.2 40 ms
TuaTvCCcAUX Ramp time from GND to 95% of VygTvccaux- 0.2 40 ms
Tvce PSINTFP Ramp time from GND to 95% of Vgg psiNTFP- 0.2 40 ms
Tvce PsINTLP Ramp time from GND to 95% of Vgg psiNTLP- 0.2 40 ms
Tvce psaux Ramp time from GND to 95% of Vgg psaux- 0.2 40 ms
Tvcc PSINTFP_DDR Ramp time from GND to 95% of V¢c psiNTFP_DDR- 0.2 40 ms
Tvce psabc Ramp time from GND to 95% of Vgg psapc: 0.2 40 ms
Tvce pspLL Ramp time from GND to 95% of Vgg pspLL- 0.2 40 ms
Tps_MGTRAVCC Ramp time from GND to 95% of Ve maTrRAVCC 0.2 40 ms
Tps MGTRAVTT Ramp time from GND to 95% of Vg mgTRAVTT 0.2 40 ms
DS925 (v1.3) April 20, 2017 www.xilinx.com I Send Feedback I
Preliminary Product Specification 15




& XILINX

Table 11: Power Supply Ramp Time (Cont’d)

Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Symbol Description Min Max | Units
Tvcco _Pspbbr Ramp time from GND to 95% of Vgco pspor- 0.2 40 ms
Tvce PSDDR PLL Ramp time from GND to 95% of Vg psppRr_PpLL- 0.2 40 ms
Tvcco_psio Ramp time from GND to 95% of Vgeo psio- 0.2 40 ms

DC Input and Output Levels

Values for Vj and Viy are recommended input voltages. Values for I, and Iy are guaranteed over the
recommended operating conditions at the V5, and Vg 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.

PS 1/0 Levels

Table 12: PS MIO and CONFIG DC I nput and Output Levels(1)

1/0 ViL Vin VoL Vo loL | lon

Standard |y Min V, Max V, Min V, Max V, Max V, Min mA | mA
LVCMOS33 —-0.300 0.800 2.000 Veco psio 0.40 2.40 12 -12
LVCMOS25 —-0.300 0.700 1.700 Veco psio + 0.30 | 0.70 1.70 12 -12
LVCMOS18 —0.300 | 35% Vo psio | 65% Veco psio | Veco psio + 0.30 | 0.45 | Voo psio — 0.45 | 12 -12
Notes:
1. Tested according to relevant specifications.
Table 13: PS DDR DC Input and Output Levels(1)

DDR ViL Viu Vo2 Von(?) loL |loH
Standard 'y Min| Vv, Max V, Min V, Max V, Max V, Min mA mA
DDR4 0.000 |Vggr— 0.100 |Vggr + 0.100| Voo psppr | 0-8 x Veco psppr — 0-150 |0.8 x Vego psppr + 0.150 | 10 | -0.1
LPDDR4 0.000 VREF_ 0.100 VREF + 0.100 VCCOﬁPSDDR 0.3 x VCCOﬁPSDDR - 0.150 /0.3 x VCCOfPSDDR + 0.150 0.1 -10
DDRS -0.300 VREF_ 0.100 VREF + 0.100 VCCO_PSDDR 0.5 x VCCO_PSDDR - 0.175 0.5 x VCCO_PSDDR + 0.175 8 -8
LPDDR3 0.000 VREF_ 0.100 VREF + 0.100 VCCOﬁF’SDDR 0.5 x VCCOfPSDDR - 0.150 |0.5 x VCCOfPSDDR + 0.150 8 -8
DDRSL -0.300 VREF_ 0.090 VREF + 0.090 VCCOﬁPSDDR 0.5 x VCCOfPSDDR - 0.150 |0.5 x VCCOfPSDDR + 0.150 8 -8
Notes:

1. Tested according to relevant specifications.

2. DDR4 Vg /Vpy specifications are only applicable for DQ/DQS pins.
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PL1/0O Levels

Table 14: SelectlO DC Input and Output Levels For HD I/ O Banks(1)(2)(3)

Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

1/0 ViL Vin VoL VoH loo | lou

Standard |y Min| V, Max V, Min V, Max V, Max V, Min mA mA
HSTL_| —0.300 |VRgr— 0.100 | VRgg + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 8.0 -8.0
HSTL |_18 —0.300 |VRgr— 0.100 |VRgr + 0.100 | Voo + 0.300 0.400 Veeo — 0.400 8.0 -8.0
HSUL_12 —0.300 |Vggr— 0.130 | Vggr + 0.130 | Vo + 0.300 20% Veco 80% V¢eo 0.1 -0.1
LVCMOS12 -0.300 | 35% V¢eo 65% Veco | Veco + 0.300 0.400 Veco — 0.400 | Note 4 | Note 4
LVCMOS15 -0.300 35% VCCO 65% VCCO VCCO + 0.300 0.450 VCCO - 0.450 Note 5 | Note 5
LVCMOS18 -0.300 35% VCCO 65% VCCO VCCO + 0.300 0.450 VCCO - 0.450 Note 5 | Note 5
LVCMOS25 -0.300 0.700 1.700 Veeo + 0.300 0.400 Vcco — 0.400 | Note 5 | Note 5
LVCMOS33 —-0.300 0.800 2.000 3.400 0.400 Vecco — 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 |Vggr— 0.100 |Vggr + 0.100 | Voo + 0.300 | Vgeo/2 — 0.150 | Veeo/2 + 0.150| 14.25 | -14.25
SSTL135 —0.300 |VRgr—0.090 | VRgr + 0.090 | Voo + 0.300 | Voeo/2 — 0.150 |Veeo/2 + 0.150| 8.9 -8.9
SSTL1 35_” -0.300 VREF_ 0.090 VREF+ 0.090 VCCO + 0.300 Vcco/2 - 0.150 Vcco/2 + 0.150 13.0 -13.0
SSTL15 —0.300 |Vggr— 0.100 |Vggr + 0.100 | Voo + 0.300 | Voeo/2 — 0.175 |Veo/2 + 0.175 ] 8.9 -8.9
SSTL15_11 —0.300 |VRgr—0.100 | VRgr + 0.100 | Voo + 0.300 | Vgeo/2 = 0.175 |Veeo/2 + 0.175 | 13.0 -13.0
SSTL1 8_| -0.300 VREF - 0.125 VREF + 0.125 VCCO + 0.300 Vcco/2 —0.470 Vcco/2 + 0.470 8.0 -8.0
SSTL18_I1 —0.300 |Vggr— 0.125 | Vggr + 0.125 | Voo + 0.300 | Veeo/2 — 0.600 |Veeo/2 + 0.600| 13.4 -13.4
MIPI_DPHY_

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

Select! O Resources User Guide (UG571).

3. POD10 and POD12 DC input and output levels are shown in Table 16, Table 20, Table 21, and Table 22.
4. Supported drive strengths of 4, 8, or 12 mA in HD 1/0O banks.
5. Supported drive strengths of 4, 8, 12, or 16 mA in HD 1/0O banks.
6. Low-power option for MIPI_DPHY_DCI.
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 15: SelectlO DC Input and Output Levels for HP I/ O Banks(1)(2)(3)

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

MIPI_DPHY_

DCI_LP(6) —-0.300 0.550 0.880 Veeco + 0.300 0.050 1.100 0.01 —-0.01

Notes:

1. Tested according to relevant specifications.

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

3. POD10 and POD12 DC input and output levels are shown in Table 16, Table 20, Table 21, and Table 22.

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

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

6. Low-power option for MIPI_DPHY_DCI.

Table 16: DC lInput Levels for Single-ended POD10 and POD12 I/ O Standards(1)(2)
1/0 ViL Vi

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

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

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

Notes:

1. Tested according to relevant specifications.

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

Table 17: Differential SelectlO DC I nput and Output Levels

1/0 Viem (V)1 Vip(V)(2) Vitns'® [Viuus®® | Voem(V) (%) 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]0.1000.1500.200
LVPECL 0.300/1.200| 1.425 0.100/0.350/0.600  — - RN
SLVS 400 18 |0.070/0.200| 0.330 [0.140| — |0.450,  — - I T I B B
SLVS 400 25 |0.070/0.200| 0.330 [0.140| — |0.450,  — - N T I e
e~ 0.070 ~ | 0.330 0.070, ~ - | -0.040 | 0.460 |0.150|0.200 0.250 0.1400.200|0.270

Notes:

—_

©O© 00N O WN

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

Vop is the output differential voltage (Q — Q).
LVDS_25 is specified in Table 23.
LVDS is specified in Table 24.

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

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

Table 18: Complementary Differential SelectlO DC I nput and Output Levels for HD I/ O Banks

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

DIFF_HSTL_I 0.300 | 0.750 | 1.125 | 0.100 - 0.400 Veeo — 0.400 8.0 -8.0
DIFF_HSTL_1_18 |0.300 |0.900 | 1.425 | 0.100 - 0.400 Veeo — 0.400 8.0 -8.0
DIFF_HSUL_12 0.300 | 0.600 | 0.850 | 0.100 - 20% V¢co 80% V¢co 0.1 -0.1
DIFF_SSTL12 0.300 | 0.600 | 0.850 | 0.100 - (Veco/2) — 0.150 | (Veeo/2) + 0.150 |  14.25 -14.25
DIFF_SSTL135 0.300 | 0.675 | 1.000 | 0.100 - (Veco/2) — 0.150 | (Veeo/2) + 0.150 8.9 -8.9
DIFF_SSTL135_11 |0.300 |0.675 |1.000 | 0.100 - (Veco/2) — 0.150 | (Veeo/2) + 0.150 13.0 -13.0
DIFF_SSTL15 0.300 | 0.750 | 1.125 | 0.100 - (Veco/2) = 0.175 | (Veeo/2) + 0.175 8.9 -8.9
DIFF_SSTL15_11 0.300 | 0.750 | 1.125 | 0.100 - (Veco/2) = 0.175 | (Veeo/2) + 0.175 13.0 -13.0
DIFF_SSTL18_1 0.300 | 0.900 | 1.425 | 0.100 - (Veco/2) — 0.470 | (Veeo/2) + 0.470 8.0 -8.0
DIFF_SSTL18_lII 0.300 | 0.900 | 1.425 | 0.100 - (Veco/2) — 0.600 | (Veeo/2) + 0.600 13.4 -13.4
Notes:
1. V|cm is the input common mode voltage.
2. V|pisthe input differential voltage.
3. Vg_is the single-ended low-output voltage.
4. Vopy is the single-ended high-output voltage.
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 19: Complementary Differential SelectlO DC Input and Output Levels for HP I/ O Banks(1)

Viem (V) (2 Vip (VYB3 | Vo (V)M | Vou (V)(8) g | Ton

I/ O Standard - 'om . ° ° - ° °

Min Typ Max Min | Max Max Min mA | mA
DIFF_HSTL_| 0.680 Voco/2 | (Veoo/2) + 0.150 [0.100 | — 0.400 Voo — 0.400 | 5.8 | -5.8
DlFF_HSTL_|_12 0.400 x VCCO Vcco/2 0.600 x VCCO 0.100 - 0.250 x VCCO 0.750 x VCCO 4.1 -4 .1
DIFF_HSTL |_18 | (Vgco/2) — 0.175 |Veco/2 | (Veco/2) + 0.175 [0.100 | - 0.400 Voo — 0.400 | 6.2 | 6.2
DIFF_HSUL_12 | (Vgeo/2) — 0.120 |Vego/2| (Vogo/2) + 0.120 | 0.100 | - 20% Vgoo 80% Vgoo 0.1 | -0.1
DIFF_SSTL12 (Veeo/2) = 0.150 |Veeo/2 | (Voco/2) + 0.150 10.100 | = | (Vggo/2) = 0.150 | (Vggo/2) + 0.150 | 8.0 | —8.0
DIFF_SSTL135 (Voeo/2) — 0.150 |Veoo/2 | (Vogo/2) + 0.150 |0.100 | — | (Voeo/2) — 0.150 | (Vggo/2) + 0.150 | 9.0 | —9.0
DIFF_SSTL15 (Veco/2) — 0.175 |Veeo/2 | (Voeo/2) + 0.17510.100 | — | (Veeo/2) — 0.175 | (Vggo/2) + 0.175 110.0 [-10.0
DIFF_SSTL18_1 | (Vgco/2) — 0.175 |Veco/2 | (Vogo/2) + 0.175 [0.100| — | (Vgeo/2) — 0.470 | (Veeo/2) + 0.470 | 7.0 | =7.0
Notes:
1. DIFF_POD10 and DIFF_POD12 HP I/O bank specifications are shown in Table 20, Table 21, and Table 22.
2. Vicmis the input common mode voltage.
3. V|pisthe input differential voltage.
4. Vg is the single-ended low-output voltage.
5. Vpp is the single-ended high-output voltage.
Table 20: DC Input Levels for Differential POD10 and POD12 I/ O Standards(1)(2)

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

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

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

Table 21: DC Output Levels for Single-ended and Differential POD10 and POD12 Standards(1)(2)

Symbol Description Vour Min Typ Max | Units
RoL Pull-down resistance. |Voum pc (as described in Table 22) 36 40 44 Q
Ron Pull-up resistance. Vom_pc (as described in Table 22) 36 40 44 Q
Notes:

1. Tested according to relevant specifications.

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

Table 22: Table 21 Definitions for DC Output Levels for POD Standards

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

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

Table 23: LVDS_25 DC Specifications

Symbol DC Parameter Min | Typ | Max | Units
Veeol Supply voltage. 2.375|2.500 | 2.625 v
Differential input voltage:
ViDIFF (Q-Q), Q= High 100 350 | 6002 | mV
(Q-Q), Q= High
Viem Input common-mode voltage. 0.300 | 1.200 | 1.425 \'
Notes:

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

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

LVDS DC Specifications (LVDS)

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

Table 24: LVDS DC Specifications

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

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

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

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

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

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

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

Notes:

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

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

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

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

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

All values represented in this data sheet are based on the speed specifications in the Vivado® Design
Suite as outlined in Table 25.

Table 25: Speed Specification Version By Device

2017 .1 Device

1.08 XCZU4CG, XCZU4EG, XCZU4EV, XCZU5CG, XCZU5EG, XCZU5EV, XCZU11EG

XCZU2CG, XCZU2EG, XCZU3CG, XCZU3EG, XCZUBCG, XCZUBEG, XCZU7CG, XCZU7EG,

1.10 XCZU7EV, XCZU9CG, XCZU9EG, XCZU15EG, XCZU17EG, XCZU19EG

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
Zyng UltraScale+ MPSoC.

DS925 (v1.3) April 20, 2017 www.xilinx.com I Send Feedback l
Preliminary Product Specification 22



& XILINX

Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

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 26 correlates
the current status of the Zynq UltraScale+ MPSoC on a per speed grade basis. See Table 3 for operating
voltages listed by speed grade.

Table 26

. Speed Grade Designations by Device

Speed Grade, Temperature Ranges, and Ve T Operating Voltages

1Ll (Veeint = 0.85V)
-2LE (VgginT = 0.72V), -1LI (Vgint = 0.72V)

Device
Advance Preliminary Production
-2LE (VgoinT = 0.85V) -2E (Vggint = 0.85V)
wozU2cg | ~2LE (Voo = 0.72V) -21 (VgginT = 0.85V)
-1LI (VgginT = 0.85V) -1E (VgginT = 0.85V)
-1LI (Vgeint = 0.72V) -11 (Vegint = 0.85V)
-2LE (VgginT = 0.85V) -2E (Vggint = 0.85V)
XCZU2EG -2LE (Vggint = 0.72V) -2l (Vggint = 0.85V)
-1LI (VgginT = 0.85V) -1E (Vegint = 0.85V)
-1LI (Vggint = 0.72V) -11 (VgginT = 0.85V)
-2LE (VgeinT = 0.85V) -2E (Veoint = 0.85V)
wozuacg | ~2LE (Voo = 0.72V) -2l (VggnT = 0.85V)
-1LI (Vggint = 0.85V) -1E (Vggint = 0.85V)
-1LI (Vggint = 0.72V) -11 (VeginT = 0.85V)
-2LE (VgginT = 0.85V) -2E (Vggint = 0.85V)
XCZU3EG -2LE (VgginT = 0.72V) -2l (VeginT = 0.85V)
-1LI (Vgeint = 0.85V) -1E (Veoint = 0.85V)
-1LI (Vggint = 0.72V) -11 (VggnT = 0.85V)
-2E (Vggint = 0.85V)
-2l (Vegint = 0.85V), -2LE (VggnT = 0.85V)
XCZU4CG |-1E (VggnT = 0.85V), -11 (Vggint = 0.85V)
-1LI (Vggint = 0.85V)
-2LE (Vggint = 0.72V), -1LI (Vggnt = 0.72V)
-3E (Vggint = 0.90V), -2E (Vggnt = 0.85V)
-2l (Vggint = 0.85V), -2LE (Vggnt = 0.85V)
XCZU4EG |-1E (Vggint = 0.85V), -11 (Vegint = 0.85V)
-1LI (Vggint = 0.85V)
-2LE (Vggint = 0.72V), -1LI (VgginT = 0.72V)
-3E (Vggint = 0.90V), -2E (Vggint = 0.85V)
-21 (VgginT = 0.85V), -2LE (Vggint = 0.85V)
XCZU4EV |-1E (VgginT = 0.85V), -11 (VgginT = 0.85V)
-1LI (VgeinT = 0.85V)
-2LE (VgoinT = 0.72V), -1LI (VggnT = 0.72V)
-2E (Vggint = 0.85V)
-2l (VgginT = 0.85V), -2LE (VeginT = 0.85V)
XCZU5CG |-1E (VgginT = 0.85V), -11 (Vggint = 0.85V)
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Table 26: Speed Grade Designations by Device (Cont’d)
. Speed Grade, Temperature Ranges, and V¢ nT Operating Voltages
Device Advance Preliminary Production
-3E (VeginT = 0.90V), -2E (Vegnt = 0.85V)
-21 (VeginT = 0.85V), -2LE (VgginT = 0.85V)
XCZUSEG | -1E (VgginT = 0.85V), -11 (Vegnt = 0.85V)
-1LI (Veeint = 0.85V)
-2LE (Veeint = 0.72V), -1LI (Vegint = 0.72V)
-3E (VgginT = 0.90V), -2E (VeginT = 0.85V)
-21 (Vgoint = 0.85V), -2LE (Vggnt = 0.85V)
XCZU5EV |-1E (VgeinT = 0.85V), -11 (Vegnt = 0.85V)
-1LI (Vgeint = 0.85V)
-2LE (Vegint = 0.72V), -1LI (Veeoint = 0.72V)
-2LE (VgginT = 0.85V) -2E (VgginT = 0.85V)
wozUsca | -2LE (VocinT = 0.72V) -21 (VgginT = 0.85V)
-1LI (VgginT = 0.85V) -1E (VgginT = 0.85V)
-1LI (VeginT = 0.72V) -11 (Veoint = 0.85V)
~3E (Vo = 0.90V) -2E (VoginT = 0.85V)
-2LE (VgginT = 0.85V) 21 (Voe = 0.85V)
XCZUBEG | -2LE (Vggnt = 0.72V)
1Ll (Vegint = 0.85V) “1E (Vecinr = 0.85V)
-11 (VgginT = 0.85V)
-1LI (VegnT = 0.72V)
-2E (Vgeoint = 0.85V)
-2l (Vgeint = 0.85V), -2LE (Vegint = 0.85V)
XCZU7CG |-1E (VgeinTt = 0.85V), -11 (Vont = 0.85V)
-1LI (Vgoint = 0.85V)
-2LE (Vggint = 0.72V), -1LI (Veoint = 0.72V)
-3E (VeginT = 0.90V), -2E (Vegnt = 0.85V)
-21 (VgginT = 0.85V), -2LE (Vgnt = 0.85V)
XCZU7EG |-1E (VgginT = 0.85V), -11 (Vegnt = 0.85V)
-1LI (VgginT = 0.85V)
-2LE (Vggnt = 0.72V), -1L1 (Vogint = 0.72V)
-3E (VeginT = 0.90V), -2E (Vgnt = 0.85V)
-21 (Vgoint = 0.85V), -2LE (VgginT = 0.85V)
XCZU7EV | -1E (VgginT = 0.85V), -11 (Vegnt = 0.85V)
-1LI (Vggint = 0.85V)
-2LE (Vg = 0.72V), -1L1 (Vogint = 0.72V)
-2LE (VgginT = 0.85V) -2E (VgginT = 0.85V)
wozUsca | -2LE (VocinT = 0.72V) -21 (VoginT = 0.85V)
-1LI (VgginT = 0.85V) -1E (VoginT = 0.85V)
-1LI (Vggnt = 0.72V) -11 (VgginT = 0.85V)
-3E (VgginT = 0.90V) 2E (Vagyr = 0.85V)
-2LE (VgginT = 0.85V)
-21 (VgginT = 0.85V)
XCZU9EG | -2LE (Vggnt = 0.72V)

1Ll (Veeint = 0.85V)
1L (Vegint = 0.72V)

-1E (VoginT = 0.85V)
11 (Veeint = 0.85V)
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Table 26: Speed Grade Designations by Device (Cont’d)

Devi Speed Grade, Temperature Ranges, and V¢ nT Operating Voltages
evice

Advance Preliminary Production

-3E (VgginT = 0.90V), -2E (Vegint = 0.85V)
-2l (VoginT = 0.85V), -2LE (VoginT = 0.85V)
XCZU11EG |-1E (Vggint = 0.85V), -11 (VognT = 0.85V)
1Ll (VginT = 0.85V)

-2LE (VeoinT = 0.72V), -1LI (Vogint = 0.72V)

-3E (VoginT = 0.90V), -2E (Vegint = 0.85V)
-2l (VoginT = 0.85V), -2LE (VoginT = 0.85V)
XCZU15EG |-1E (Vggint = 0.85V), -11 (VognT = 0.85V)
1Ll (VoginT = 0.85V)

-2LE (VgginT = 0.72V), -1LI (VgginT = 0.72V)

-3E (VoginT = 0.90V), -2E (Vegint = 0.85V)
-21 (Vggint = 0.85V), -2LE (VoginT = 0.85V)
XCZU17EG |-1E (VggnT = 0.85V), -11 (VgginT = 0.85V)
1L (Vggint = 0.85V)

-2LE (VgginT = 0.72V), -1LI (VgginT = 0.72V)

-3E (VgginT = 0.90V), -2E (Vegint = 0.85V)
-21 (VoginT = 0.85V), -2LE (VoginT = 0.85V)
XCZU19EG |-1E (VognT = 0.85V), -11 (VoginT = 0.85V)
1Ll (VginT = 0.85V)

-2LE (VeginT = 0.72V), -1LI (Vogint = 0.72V)

Notes:

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