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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 VccnT Voltage at 0.85V or 0.72V and are
screened for lower maximum static power. When operated at V¢ int = 0.85V, using -2LE and -1LI devices, the
speed specification for the L devices is the same as the -2l or -11 speed grades. When operated at

Vcant = 0.72V, the -2LE and -1LI performance and static and dynamic power is reduced.

DC and AC characteristics are specified in extended (E), industrial (I), automotive (Q), and military (M)
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.

The XQ references in this data sheet are specific to the devices available in XQ Ruggedized packages. See the
Defense-Grade UltraScale Architecture Data Sheet: Overview (DS895) for further information on XQ Defense-
grade part numbers, packages, and ordering information.

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

Symbol Description’ Min Max Units
Processor System (PS)
Ve psiNTFp PS primary logic full-power domain supply voltage -0.500 1.000
Ve psINTLP PS primary logic low-power domain supply voltage -0.500 1.000
Ve psaux PS auxiliary supply voltage -0.500 2.000

© Copyright 2015-2020 Xilinx, Inc. Xilinx, the Xilinx logo, Alveo, Artix, Kintex, Spartan, Versal, Virtex, Vivado, Zynq, and other designated brands
included herein are trademarks of Xilinx in the United States and other countries. AMBA, AMBA Designer, Arm, ARM1176)Z-S, CoreSight, Cortex,
PrimeCell, Mali, and MPCore are trademarks of Arm Limited in the EU and other countries. PCI, PCle, and PCI Express are trademarks of PCI-SIG
and used under license. All other trademarks are the property of their respective owners.
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Table 1: Absolute Maximum Ratings (cont'd)

Symbol Description’ Min Max Units
Ve pSINTFP_DDR PS DDR controller and PHY supply voltage -0.500 1.000
Ve psapc PS SYSMON ADC supply voltage relative to GND_PSADC -0.500 2.000 \"
Vee 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 Vv
Vps_ MGTREFCLK PS-GTR reference clock input voltage -0.500 1.100 \"
Vps MGTRIN PS-GTR receiver input voltage -0.500 1.100 \
Vcco_psbbr PS DDRI/O supply voltage -0.500 1.650 \Y%
Ve psDDR PLL PS DDR PLL supply voltage -0.500 2.000 Vv
Veco, psio PS I/O supply -0.500 3.630 %
Vpsin? PS I/O input voltage -0.500 Vcco_psio + 0.550 v
PS DDRI/O input voltage -0.500 Vcco_pspor + 0.550 \
Ve psBATT PS battery-backed RAM and battery-backed real-time clock (RTC) -0.500 2.000 \Y
supply voltage
Programmable Logic (PL)
VceInT Internal supply voltage -0.500 1.000 \
Vet 10° Internal supply voltage for the I/O banks -0.500 1.000 \"
Veeaux Auxiliary supply voltage -0.500 2.000 \Y
VccBraAM Supply voltage for the block RAM memories -0.500 1.000 \
Veco Output drivers supply voltage for HD I/O banks -0.500 3.400 \Y%
Output drivers supply voltage for HP 1/O banks -0.500 2.000 \Y
Vecaux 1o Auxiliary supply voltage for the I/O banks -0.500 2.000 \
VRer Input reference voltage -0.500 2.000 Vv
VN2 > 6 1/0 input voltage for HD I/O banks -0.550 Vcco + 0.550 \%
1/0 input voltage for HP I/O banks -0.550 Vcco + 0.550 \Y
Ipc Available output current at the pad -20 mA
Irms Available RMS output current at the pad -20 mA
GTH or GTY Transceiver’
VMGTAVCC Analog supply voltage for transceiver circuits -0.500 1.000 Vv
VmGTavTT Analog supply voltage for transceiver termination circuits -0.500 1.300 \Y
VMGTVCCAUX Auxiliary analog Quad PLL (QPLL) voltage supply for transceivers -0.500 1.900 \
VMGTREFCLK Transceiver reference clock absolute input voltage -0.500 1.300 \"
VMGTAVTTRCAL Analog supply voltage for the resistor calibration circuit of the -0.500 1.300 Vv
transceiver column
Vin Receiver (RXP/RXN) and transmitter (TXP/TXN) absolute input -0.500 1.200 \Y
voltage
IDCIN-FLOAT DC input current for receiver input pins DC coupled RX - mA
termination = floating®
IDCIN-MGTAVTT DC input current for receiver input pins DC coupled RX - mA
termination = VygravtT
IDCIN-GND DC input current for receiver input pins DC coupled RX - mA
termination = GND?
IbcIN-PROG DC input current for receiver input pins DC coupled RX - mA
termination = programmable©

DS925 (v1.17) March 13, 2020
Product Specification

l Send Feedback l

www.Xilinx.com
2


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=Data_Sheets&docId=DS925&Title=Zynq%20UltraScale+%20MPSoC%20Data%20Sheet&releaseVersion=1.17&docPage=2

XCZU4CG-2FBVB90OE Xilinx Inc. IC SOC CORTEX-A53 900FCBGA
2: X”_INX® Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 1: Absolute Maximum Ratings (cont'd)

Symbol Description’ Min Max Units

IbcouT-FLOAT DC output current for transmitter pins DC coupled RX - 6 mA
termination = floating

IDCOUT-MGTAVTT DC output current for transmitter pins DC coupled RX - 6 mA
termination = VygravtT

Video Codec Unit

VeanT veu Internal supply voltage for the video codec unit -0.500 1.000 \"

PL System Monitor

Vceabc PL System Monitor supply relative to GNDADC -0.500 2.000

VRerp PL System Monitor reference input relative to GNDADC -0.500 2.000 \"

Temperature'!

Tste Storage temperature (ambient) -65 150 °C

TsoL Maximum dry rework soldering temperature - 260 °C
Maximum reflow soldering temperature for SBVB484, SFVA625, - 250 °C

and SFVC784 packages

Maximum reflow soldering temperature for FBVB900, FFVC900, - 245 °C
FFVB1156, FFVC1156, FFVB1517, FFVF1517, FFVC1760, FFVD1760,
and FFVE1924 packages

Maximum reflow soldering temperature for SFRA484, SFRC784, - 225 °C
FFRB900, FFRC900, FFRB1156, FFRC1156, FFRB1517, and FFRC1760
packages

T Maximum junction temperature - 125 °C

Notes:

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

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

VcanT 10 must be connected to Vecgram-

Vccaux 1o must be connected to Vecaux.

The lower absolute voltage specification always applies.

For I/O operation, see the UltraScale Architecture SelectIO Resources User Guide (UG571).

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

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

11. For soldering guidelines and thermal considerations, see the Zynq UltraScale+ Device Packaging and Pinouts Product Specification User
Guide (UG1075).

No s w
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Recommended Operating Conditions

Table 2: Recommended Operating Conditions

Symbol Description’: 2 Min Typ Max Units
Processor System
Vee psINTEP® PS full-power domain supply voltage 0.808 0.850 0.892
For -1LI and -2LE (VT = 0.72V) devices: PS full-power domain 0.808 0.850 0.892 Vv
supply voltage
For -3E devices: PS full-power domain supply voltage 0.873 0.900 0.927
Ve psINTLP PS low-power domain supply voltage 0.808 0.850 0.892
For -1LI and -2LE (Ve = 0.72V) devices: PS low-power domain 0.808 0.850 0.892 \
supply voltage
For -3E devices: PS low-power domain supply voltage 0.873 0.900 0.927 \Y
Ve psaux PS auxiliary supply voltage 1.710 1.800 1.890 \
Vcc pSINTFP_DDRS PS DDR controller and PHY supply voltage 0.808 0.850 0.892 \"
For -1LI and -2LE (Vccnt = 0.72V) devices: PS DDR controller and 0.808 0.850 0.892 Vv
PHY supply voltage
For -3E devices: PS DDR controller and PHY supply voltage 0.873 0.900 0.927 Vv
Ve psabc PS SYSMON ADC supply voltage relative to GND_PSADC 1.710 1.800 1.890 Vv
Vee pspLe PS PLL supply voltage 1.164 1.200 1.236 \
Vps_mGTravCC? PS-GTR supply voltage 0.825 0.850 0.875 Y
Vps MGTRAVTT" PS-GTR termination voltage 1.746 1.800 1.854 \
Vcco_pspor® PS DDRI/O supply voltage 1.06 - 1.575 \
Ve psppR pLL PS DDR PLL supply voltage 1.710 1.800 1.890 Vv
Veco_psio® PS I/0 supply 1.710 - 3.465 %
Vpsin PS I/0O input voltage -0.200 - Vcco psio + 0.200 \
PS DDRI/O input voltage -0.200 - Vcco_psppr + 0.200 \Y%
Vee psBatT’ PS battery-backed RAM and battery-backed real-time clock (RTC) | 1.200 - 1.500 v
supply voltage
Programmable Logic
VeanT PL internal supply voltage 0.825 0.850 0.876 Vv
For -1LI and -2LE (Ve = 0.72V) devices: PL internal supply 0.698 0.720 0.742
voltage
For -3E devices: PL internal supply voltage 0.873 0.900 0.927 \Y
Vet 108 PL internal supply voltage for the 1/O banks 0.825 0.850 0.876
For -1LI and -2LE (Vcein = 0.72V) devices: PL internal supply 0.825 0.850 0.876 \Y%
voltage for the I/O banks
For -3E devices: PL internal supply voltage for the I/O banks 0.873 0.900 0.927 \
VccBrAM Block RAM supply voltage 0.825 0.850 0.876 Vv
For -3E devices: block RAM supply voltage 0.873 0.900 0.927 \Y
Veeaux Auxiliary supply voltage 1.746 1.800 1.854 \
Veeo'? Supply voltage for HD 1/O banks 1.140 - 3.400 Y
Supply voltage for HP 1/O banks 0.950 - 1.900 \Y
Vecaux o™ Auxiliary I/O supply voltage 1.746 1.800 1.854 v
v I/O input voltage -0.200 - Veeo + 0.200 Y
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Table 2: Recommended Operating Conditions (cont'd)

Symbol Description’: 2 Min Typ Max Units
Iin'2 Maximum current through any PL or PS pin in a powered or - - 10 mA
unpowered bank when forward biasing the clamp diode
GTH or GTY Transceiver
Vmeravee Analog supply voltage for the GTH or GTY transceiver 0.873 0.900 0.927
VmeTavrt '3 Analog supply voltage for the GTH or GTY transmitter and 1.164 1.200 1.236
receiver termination circuits
VmaTvecaux '3 Auxiliary analog QPLL voltage supply for the transceivers 1.746 1.800 1.854
VMGTAVTTRCAL 3 Analog supply voltage for the resistor calibration circuit of the 1.164 1.200 1.236
GTH or GTY transceiver column
VCuU
VeanT veu Internal supply voltage for the VCU | 0.873 | 0.900 | 0.927 Vv
PL System Monitor
Vceabc PL System Monitor supply relative to GNDADC 1.746 1.800 1.854
VRerp PL System Monitor externally supplied reference voltage relative | 1.200 1.250 1.300
to GNDADC
Temperature
T Junction temperature operating range for extended (E) 0 - 100 °C

temperature devices'®

Junction temperature operating range for industrial (I) -40 - 100 °C
temperature devices

Junction temperature operating range for automotive (Q) -40 - 125 °C
temperature devices

Junction temperature operating range for military (M) -55 - 125 °C
temperature devices

Junction temperature operating range for eFUSE programming -40 - 125 °C

Notes:

1.

vk W

o

10.
11.
12.
13.

14.

15.

All voltages are relative to GND.

For the design of the power distribution system consult the UltraScale Architecture PCB Design User Guide (UG583).
Vee_psinTrp_DDR MUSt be tied to Vec_psinTre-

Each voltage listed requires filtering as described in the UltraScale Architecture PCB Design User Guide (UG583).

Includes Vcco 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 PSI/O supply banks. Includes Vccg psio of 1.8V, 2.5V, and 3.3V at +5%.

If the battery-backed RAM or RTC is not used, connect Vcc psgart t0 GND or Ve psaux- The Ve psaux maximum of 1.89V is acceptable on
an unused V¢c psarT-

VCCINT_IO must be connected to VceBrAM-

Includes Vo of 1.0V (HP 1/O 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%.

VCCAUX_IO must be connected to Veeaux-

The lower absolute voltage specification always applies.

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

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

Xilinx recommends measuring the T; 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 126) must be accounted for in
your design. For example, when using the PL system monitor with an external reference of 1.25V, and when SYSMON reports 97°C, there
is a measurement error £3°C. A reading of 97°C is considered the maximum adjusted T; (100°C - 3°C = 97°C).

Devices labeled with the speed/temperature grade of -2LE can operate for a limited time at a junction temperature between 100°C and
110°C. Timing parameters adhere to the same speed file at 110°C as they do below 110°C, regardless of operating voltage (nominal
voltage of 0.85V or a low-voltage of 0.72V). Operation up to 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.
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Available Speed Grades and Operating Voltages

Table 3 describes the speed grades per device and the V¢ nT 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 Data Sheet: Overview (DS890).

Table 3: Available Speed Grades and Operating Voltages

Speed Grade Veant Ve psinTLp Ve psinTrp Vcc_pSINTFP_DDR Units
-3E 0.90 0.90 0.90 0.90 Vv
-2E 0.85 0.85 0.85 0.85 \
-21 0.85 0.85 0.85 0.85 Vv
-2LE 0.85 0.85 0.85 0.85 Vv
-1E 0.85 0.85 0.85 0.85 \
-11 0.85 0.85 0.85 0.85 Vv
-1Q 0.85 0.85 0.85 0.85 \
-1M 0.85 0.85 0.85 0.85 \
-1LI 0.85 0.85 0.85 0.85 Vv
-2LE 0.72 0.85 0.85 0.85 Vv
-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' Max Units
VDRINT Data retention V¢cnt Voltage (below which configuration data 0.68 - - \"
might be lost)
VpRraux Data retention Vccaux Voltage (below which configuration data 1.5 - - \
might be lost)
IRee Vrer leakage current per pin - - 15 HA
I Input or output leakage current per pin (sample-tested)? - - 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
Irpu Pad pull-up (when selected) at Vyy = 0V, Vcco = 3.3V 75 - 190 HA
Pad pull-up (when selected) at Vi = 0V, Vcco = 2.5V 50 - 169 MA
Pad pull-up (when selected) at Vyy = 0V, Vcco = 1.8V 60 - 120 pA
Pad pull-up (when selected) at Vyy = 0V, Vcco = 1.5V 30 - 120 PA
Pad pull-up (when selected) at Viy = 0V, Vcco = 1.2V 10 - 100 MA
IrrD Pad pull-down (when selected) at Vi = 3.3V 60 - 200 pA
Pad pull-down (when selected) at Viy = 1.8V 29 - 120 PA
IccapconeL Analog supply current for the PL SYSMON circuits in the power-up - - 8 mA
state
Iccapconps Analog supply current for the PS SYSMON circuits in the power-up - - 10 mA
state
IccapcoFFPL Analog supply current for the PL SYSMON circuits in the power- - - 1.5 mA

down state
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Table 4: DC Characteristics Over Recommended Operating Conditions (cont'd)

Symbol Description Min Typ' Max Units

IccaDCOFFPS Analog supply current for the PS SYSMON circuits in the power- - - 1.8 mA
down state

Icc psgart™ Battery supply current at Vcc pspart = 1.50V, RTC enabled - - 3650 nA
Battery supply current at V¢ psgart = 1.50V, RTC disabled - - 650 nA
Battery supply current at V¢ psgart = 1.20V, RTC enabled - - 3150 nA
Battery supply current at V¢ psgart = 1.20V, RTC disabled - - 150 nA

Ipsps® PS Vcc psaux additional supply current during eFUSE - - 115 mA
programming

Calibrated programmable on-die termination (DCI) in HP I/O banks’ (measured per JEDEC specification)

R? Thevenin equivalent resistance of programmable input -10%8 40 +10%8 Q
termination to Vcco/2 where ODT = RTT_40
Thevenin equivalent resistance of programmable input -10%8 48 +10%8 Q
termination to Vcco/2 where ODT = RTT_48
Thevenin equivalent resistance of programmable input -10%8 60 +10%8 Q
termination to Vcco/2 where ODT = RTT_60
Programmable input termination to Vcco where ODT = RTT_40 -10%8 40 +10%8 Q
Programmable input termination to Vcco where ODT = RTT_48 -10%8 48 +10%8 Q
Programmable input termination to Vcco where ODT = RTT_60 -10%8 60 +10%8 Q
Programmable input termination to Vcco where ODT = RTT_120 -10%8 120 +10%8 Q
Programmable input termination to Vccowhere ODT = RTT_240 -10%8 240 +10%8 Q

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

R? Thevenin equivalent resistance of programmable input -50% 40 +50% Q
termination to Vcco/2 where ODT = RTT_40
Thevenin equivalent resistance of programmable input -50% 48 +50% Q
termination to Vcco/2 where ODT = RTT_48
Thevenin equivalent resistance of programmable input -50% 60 +50% Q
termination to Vcco/2 where ODT = RTT_60
Programmable input termination to Vcco where ODT = RTT_40 -50% 40 +50% Q
Programmable input termination to V¢co where ODT = RTT_48 -50% 48 +50% Q
Programmable input termination to V¢co where ODT = RTT_60 -50% 60 +50% Q
Programmable input termination to Vcco where ODT = RTT_120 -50% 120 +50% Q
Programmable input termination to Vcco where ODT = RTT_240 -50% 240 +50% Q

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

R? Thevenin equivalent resistance of programmable input -50% 43 +50% Q
termination to Vcco/2 where ODT = RTT_48

Internal Vger 50% Vcco Veeo X 0.49 | Veco X 0.50 | Veeo x 0.51
70% Vcco Veco X 0.69 | Veco X 0.70 | Vo x 0.71

Differential termination | Programmable differential termination (TERM_100) for HP I/O -35% 100 +35%
banks

n Temperature diode ideality factor - 1.026 - -
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Table 4: DC Characteristics Over Recommended Operating Conditions (cont'd)

Symbol Description Min Typ' Max Units
r Temperature diode series resistance - 2 - Q
Notes:
1. Typical values are specified at nominal voltage, 25°C.
2. For the HP I/O banks with a Vcco of 1.8V and separated Vcco and Vecaux 10 power supplies, the I maximum current is 70 pA.
3. This measurement represents the die capacitance at the pad, not including the package.
4. Maximum value specified for worst case process at 25°C.
5. Icc psgart 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).

VRP resistor tolerance is (240Q +1%).

If VRP resides at a different bank (DCI cascade), the range increases to +15%.

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

o N

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

Symbol Description Min Max Units
Irpy! Pad pull-up (when selected) at Viy = 0V, Vccg psio = 3.3V 20 80 MA
Pad pull-up (when selected) at Viy = 0V, Vcco psio = 2.5V 20 80 pA
Pad pull-up (when selected) at Viy = 0V, Vcco psio = 1.8V 15 65 HA
IrrD Pad pull-down (when selected) at Viy = 3.3V 20 80 pA
Pad pull-down (when selected) at Vi = 2.5V 20 80 pA
Pad pull-down (when selected) at Vi = 1.8V 15 65 PA
Notes:

1. After power-on, the reset values of the MIO pin configuration registers enable and select the PS MIO pull-ups.
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Vin Maximum Allowed AC Voltage Overshoot and Undershoot

Table 6: Vyy Maximum Allowed AC Voltage Overshoot and Undershoot for HD I/O Banks

AC Voltage Overshoot! % of UI? at -40°C to 100°C3 | AC Voltage Undershoot! | % of UI2 at -40°C to 100°C3
Veco +0.30 100% -0.30 100%
Veeo +0.35 100% -0.35 90%
Veco + 0.40 100% -0.40 78%
Veco +0.45 100% -0.45 40%
Veeo +0.50 100% -0.50 24%
Vcco +0.55 100% -0.55 18.0%
Veco + 0.60 100% -0.60 13.0%
Veeo +0.65 100% -0.65 10.8%
Veco +0.70 92% -0.70 9.0%
Veco +0.75 92% -0.75 7.0%
Veeo +0.80 92% -0.80 6.0%
Vcco +0.85 92% -0.85 5.0%
Veco +0.90 92% -0.90 4.0%
Veeo +0.95 92% -0.95 2.5%

Notes:

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

2. For Ul smaller than 20 ps.
3. Forthe -1Q devices, the upper temperature limit is 125°C. For the -1M devices, the temperature limits are -55°C to 125°C.

Table 7: Viy Maximum Allowed AC Voltage Overshoot and Undershoot for HP I/O Banks

AC Voltage Overshoot'! | % of UI? at -40°C to 100°C3 | AC Voltage Undershoot' | % of UI? at -40°C to 100°C3

Vceo +0.30 100% -0.30 100%
Veeo +0.35 100% -0.35 100%
Veeo +0.40 92% -0.40 92%
Vceo +0.45 50% -0.45 50%
Veeo + 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. Atotal of 200 mA per bank should not be exceeded.

2. For Ul smaller than 20 ps.
3. Forthe -1Q devices, the upper temperature limit is 125°C. For the -1M devices, the temperature limits are -55°C to 125°C.
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Table 8: Vps;y Maximum Allowed AC Voltage Overshoot and Undershoot for PS I/O Banks

AC Voltage Overshoot! % of UI? at -40°C to 100°C3 | AC Voltage Undershoot! | % of UI2 at -40°C to 100°C3
Veco,_psio + 030 100% -0.30 100%
Veco,_psio + 0.35 100% -0.35 75%
Veco, psio + 040 100% -0.40 45%
Veco,_psio + 0.45 100% -0.45 40%
Veco,psio + 0.50 75% -0.50 10%
Veco,psio + 0.55 75% -0.55 6%
Veco,_psio + 0.60 60% -0.60 2%
Veco,psio + 0.65 30% -0.65 0%
Veco, psio + 0.70 20% -0.70 0%
Veco_psio + 0.75 10% -0.75 0%
Veco,psio + 0.80 10% -0.80 0%
Veco,psio + 0.85 8% -0.85 0%
Veco,_psio + 0.90 6% -0.90 0%
Veco,psio + 0.95 6% -0.95 0%

Notes:

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

2. For Ul smaller than 20 ps.

3. Forthe -1Q devices, the upper temperature limit is 125°C. For the -1M devices, the temperature limits are -55°C to 125°C.
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Quiescent Supply Current

Table 9: Typical Quiescent Supply Current

Speed Grade and V¢cnt Operating Voltages
Symbol Description™ 2 3.4 Device 0.90V 0.85V 0.72v Units
-3 -2 -1 -2 -1
Iccintq Quiescent Vccrnt supply current XCzu2 N/A 393 393 344 344 mA
XCzU3 N/A 393 393 344 344 mA
XCzUu4 719 684 684 601 601 mA
XCzZU5 719 684 684 601 601 mA
XCZU6 1629 1549 1549 1358 1358 mA
XCczu7 1263 1201 1201 1055 1055 mA
XCzZU9 1629 1549 1549 1358 1358 mA
XCZU11 1786 1699 1699 1491 1491 mA
XCzU15 1987 1890 1890 1660 1660 mA
XCzu17 2728 2594 2594 2275 2275 mA
XCzZU19 2728 2594 2594 2275 2275 mA
XAZU2 N/A N/A 393 N/A 344 mA
XAZU3 N/A N/A 393 N/A 344 mA
XAZU4 N/A N/A 684 N/A 601 mA
XAZU5 N/A N/A 684 N/A 601 mA
XAZU7 N/A N/A 1201 N/A N/A mA
XAZU11 N/A N/A 1699 N/A N/A mA
XQzu3 N/A 393 393 N/A 344 mA
XQzU5 N/A 684 684 N/A 601 mA
XQzU7 N/A 1201 1201 N/A 1055 mA
XQzU9 N/A 1549 1549 N/A 1358 mA
XQzU11 N/A 1699 1699 N/A 1491 mA
XQzU15 N/A 1890 1890 N/A 1660 mA
XQzUu19 N/A 2594 2594 N/A 2275 mA
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Table 9: Typical Quiescent Supply Current (cont'd)

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

Speed Grade and V¢cnt Operating Voltages
Symbol Description™ 2 3.4 Device 0.90V 0.85V 0.72v Units
-3 -2 -1 -2 -1
IccinT 10Q Quiescent Veent 10 supply current XCzZU2 N/A 44 44 44 44 mA
XCzZU3 N/A 44 44 44 44 mA
XCzU4 61 59 59 59 59 mA
XCZU5 61 59 59 59 59 mA
XCZU6 61 59 59 59 59 mA
Xczu7 120 115 115 115 115 mA
XCZU9 61 59 59 59 59 mA
XCZU11 120 115 115 115 115 mA
XCzZU15 61 59 59 59 59 mA
XCzZU17 164 158 158 158 158 mA
XCZU19 164 158 158 158 158 mA
XAZU2 N/A N/A 44 N/A 44 mA
XAZU3 N/A N/A 44 N/A 44 mA
XAZU4 N/A N/A 59 N/A 59 mA
XAZUS5 N/A N/A 59 N/A 59 mA
XAZU7 N/A N/A 115 N/A N/A mA
XAZU11 N/A N/A 115 N/A N/A mA
XQzu3 N/A 44 44 N/A 44 mA
XQzU5 N/A 59 59 N/A 59 mA
XQzu7 N/A 115 115 N/A 115 mA
XQzU9 N/A 59 59 N/A 59 mA
XQzU11 N/A 115 115 N/A 115 mA
XQzU15 N/A 59 59 N/A 59 mA
XQzU19 N/A 158 158 N/A 158 mA
Iccoq Quiescent Vcco supply current All devices 1 1 1 1 1 mA
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XCZU4CG-2FBVB90OE Xilinx Inc. IC SOC CORTEX-A53 900FCBGA

Table 9: Typical Quiescent Supply Current (cont'd)

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

Speed Grade and V¢cnt Operating Voltages

Symbol Description™ 2 3.4 Device 0.90V 0.85V 0.72v Units
-3 -2 -1 -2 -1
Iccauxq Quiescent Vccaux supply current XCzUu2 N/A 55 55 55 55 mA
XCzU3 N/A 55 55 55 55 mA
XCzU4 90 90 90 90 90 mA
XCZU5 90 90 90 90 90 mA
XCZU6 227 227 227 227 227 mA
XCzu7 174 174 174 174 174 mA
XCZU9 227 227 227 227 227 mA
XCzU11 255 255 255 255 255 mA
XCZU15 266 266 266 266 266 mA
XCzZU17 396 396 396 396 396 mA
XCZU19 396 396 396 396 396 mA
XAZU2 N/A N/A 55 N/A 55 mA
XAZU3 N/A N/A 55 N/A 55 mA
XAZU4 N/A N/A 90 N/A 90 mA
XAZU5 N/A N/A 90 N/A 90 mA
XAZU7 N/A N/A 174 N/A N/A mA
XAZU11 N/A N/A 255 N/A N/A mA
XQzu3 N/A 55 55 N/A 55 mA
XQzU5 N/A 90 90 N/A 90 mA
XQzu7 N/A 174 174 N/A 174 mA
XQzUu9 N/A 227 227 N/A 227 mA
XQzU11 N/A 255 255 N/A 255 mA
XQzZU15 N/A 266 266 N/A 266 mA
XQzZU19 N/A 396 396 N/A 396 mA

DS925 (v1.17) March 13, 2020

Product Specification

[ Send Feedback ] www.Xilinx.com

13


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=Data_Sheets&docId=DS925&Title=Zynq%20UltraScale+%20MPSoC%20Data%20Sheet&releaseVersion=1.17&docPage=13

& XILINX.

XCZU4CG-2FBVB90OE Xilinx Inc. IC SOC CORTEX-A53 900FCBGA

Table 9: Typical Quiescent Supply Current (cont'd)

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

Speed Grade and V¢cnt Operating Voltages
Symbol Description™ 2 3.4 Device 0.90V 0.85V 0.72v Units
-3 -2 -1 -2 -1
Iccaux 10Q Quiescent Vccaux 1o supply current XCzUu2 N/A 26 26 26 26 mA
XCzU3 N/A 26 26 26 26 mA
XCzu4 32 32 32 32 32 mA
XCzU5 32 32 32 32 32 mA
XCzU6 33 33 33 33 33 mA
XCczu7 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
XAZU2 N/A N/A 26 N/A 26 mA
XAZU3 N/A N/A 26 N/A 26 mA
XAZU4 N/A N/A 32 N/A 32 mA
XAZU5 N/A N/A 32 N/A 32 mA
XAZU7 N/A N/A 56 N/A N/A mA
XAZU11 N/A N/A 56 N/A N/A mA
XQzu3 N/A 26 26 N/A 26 mA
XQZU5 N/A 32 32 N/A 32 mA
XQzU7 N/A 56 56 N/A 56 mA
XQzU9 N/A 33 33 N/A 33 mA
XQzU11 N/A 56 56 N/A 56 mA
XQzU15 N/A 33 33 N/A 33 mA
XQzUu19 N/A 74 74 N/A 74 mA
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Table 9: Typical Quiescent Supply Current (cont'd)

Speed Grade and V¢cnt Operating Voltages
Symbol Description™ 2 3.4 Device 0.90V 0.85V 0.72v Units
-3 -2 -1 -2 -1
IcceraMQ Quiescent Vccgram Supply current XCzZU2 N/A 6 6 6 6 mA
XCzU3 N/A 6 6 6 6 mA
XCzU4 9 9 9 9 9 mA
XCzZU5 9 9 9 9 9 mA
XCZU6 25 24 24 24 24 mA
Xczu7 16 15 15 15 15 mA
XCzU9 25 24 24 24 24 mA
XCzU11 23 22 22 22 22 mA
XCzZU15 29 28 28 28 28 mA
XCzZu17 37 35 35 35 35 mA
XCZU19 37 35 35 35 35 mA
XAZU2 N/A N/A 6 N/A 6 mA
XAZU3 N/A N/A 6 N/A 6 mA
XAZU4 N/A N/A 9 N/A 9 mA
XAZUS5 N/A N/A 9 N/A 9 mA
XAZU7 N/A N/A 15 N/A N/A mA
XAZU11 N/A N/A 22 N/A N/A mA
XQzu3 N/A 6 6 N/A 6 mA
XQZzU5 N/A 9 9 N/A 9 mA
XQzu7 N/A 15 15 N/A 15 mA
XQzU9 N/A 24 24 N/A 24 mA
XQzU11 N/A 22 22 N/A 22 mA
XQzU15 N/A 28 28 N/A 28 mA
XQzU19 N/A 35 35 N/A 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, and 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.

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.
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To achieve minimum current draw and ensure that the 1/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.

1. Vcc psinTLp

2. Vcc psaux Ve psapc, and Ve pspri in any order or simultaneously.
3. Vcco_ psio

To achieve minimum current draw and ensure that the 1/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. Vcc psintrp @nd Ve psinTep ppr driven from the same supply source.
2. Vps mcTrAVCC @and Ve psppr piL 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 Veent, Veeint 10/ Veesram/Veeint veus Yecaux/Vecaux_ios and Veco
to achieve minimum current draw and ensure that the 1/Os are 3-stated at power-on. The recommended power-
off sequence is the reverse of the power-on sequence. If Vcent and VeeinT 10/Veceram have the same
recommended voltage levels, they can be powered by the same supply and ramped simultaneously. VceinT 10
must be connected to Vccgram: 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 1o must be connected
together. Vccapc and Vger 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
Veaint Vmatavee VMatavtt OR Vivgravee: Veaint VmaravrT- There is no recommended sequencing for
VmaTtvecaux- Both Vgravee and Veent 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 VugravTT €an be higher than specifications during power-up and power-down.

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 Zynqg UltraScale+ MPSoC
for proper power-on and configuration. If these current minimums 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 VccinT is applied. Once initialized and configured, use the Xilinx Power Estimator (XPE) tools to estimate
current drain on these supplies. The XPE spreadsheet tool (download at http:/www.xilinx.com/power) is also
used to estimate power-on current for all supplies.
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 10: Power-on Current by Device

Icc Min = Icantmin Iccint 1omIN + IccBRAMMIN Iccomin Iccauxmin + Iccaux tomin Units

Iccq + Iccintq *+ Icceramq * IccinT 10Q * Iccoq* Iccauxq * Iccaux 10qQ *

XCzU2 464 155 50 111 mA
XAZU2

XCZu3 464 155 50 111 mA
XAZU3

XQzu3

XCzZu4 770 257 50 386 mA
XAZU4

XCZU5 770 257 50 386 mA
XAZU5

XQzU5

XCZU6 1800 600 50 650 mA
XCzu7 1514 505 50 362 mA
XAZU7

XQzU7

XCzu9 1800 600 50 650 mA
XQZU9

XCzU11 1961 654 55 709 mA
XAZU11

XQzU11

XCZU15 2242 748 63 810 mA
XQzU15

XCzu17 3433 1145 96 1240 mA
XCzZU19 3433 1145 96 1240 mA
XQzU19
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 11: Power Supply Ramp Time

Symbol Description Min Max | Units
Tvcant Ramp time from GND to 95% of Vet 0.2 40 ms
Tvcant 10 Ramp time from GND to 95% of VccnT 10 0.2 40 ms
TvcanT veu Ramp time from GND to 95% of VccnT veu 0.2 40 ms
Tvcco Ramp time from GND to 95% of V¢co 0.2 40 ms
Tyccaux Ramp time from GND to 95% of Vccaux 0.2 40 ms
Tvccram Ramp time from GND to 95% of Vccgram 0.2 40 ms
TmaTavce Ramp time from GND to 95% of VicTavce 0.2 40 ms
TMmGTAVTT Ramp time from GND to 95% of VygravtT 0.2 40 ms
TmaTvccaux Ramp time from GND to 95% of Vgrvccaux 0.2 40 ms
Tvcc_psiNTFP Ramp time from GND to 95% of V¢ psinTep 0.2 40 ms
Tvce_psINTLP Ramp time from GND to 95% of V¢ psinTLp 0.2 40 ms
Tvee psaux Ramp time from GND to 95% of V¢ psaux 0.2 40 ms
Tvcc_pSINTFP_DDR Ramp time from GND to 95% of V¢ psintrp_ppr 0.2 40 ms
Tvce_psapc Ramp time from GND to 95% of V¢ psapc 0.2 40 ms
Tvce pspLL Ramp time from GND to 95% of V¢ pspiL 0.2 40 ms
Tps_MGTRAVCC Ramp time from GND to 95% of V¢ maTrAVCC 0.2 40 ms
Tps_MGTRAVTT Ramp time from GND to 95% of Vcc maTrRavTT 0.2 40 ms
Tvcco_pspor Ramp time from GND to 95% of Vcco psppr 0.2 40 ms
Tvcc pSDDR_PLL Ramp time from GND to 95% of V¢ psppr_pLL 0.2 40 ms
Tvcco_psio Ramp time from GND to 95% of Vcco psio 0.2 40 ms

DC Input and Output Levels

Values for V|_and V|y are recommended input voltages. Values for I, and oy are guaranteed over the
recommended operating conditions at the Vg, and Vo 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 Vcco with the respective Vo and Vo voltage levels shown. Other standards are sample tested.

PS I/O Levels

Table 12: PS MIO and CONFIG DC Input and Output Levels

1/0 Vi ViH VoL Vou IoL | Ion
standard’ |y, Min V, Max V, Min V, Max V, Max V, Min mA | mA
LVCMOS33 -0.300 0.800 2.000 Vcco psio 0.40 2.40 12 | -12
LVCMOS25 -0.300 0.700 1.700 Vcco_psio + 0.30 0.70 1.70 12 -12
LVCMOS18 -0.300 35% Vco, psio 65% Vcco,psio Veeo psio *+0.30 0.45 Veeo psio - 0.45 12 | -12
Notes:

1. Tested according to relevant specifications.
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Table 13: PS DDR DC Input and Output Levels

XCZU4CG-2FBVB90OE Xilinx Inc. 1C SOC CORTEX-A53 900FCBGA
Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

DDR Vi ViH Vo2 Vou? IoL | Ion
standard’ |y Min | v, Max V, Min V, Max V, Max V, Min mA | mA
DDR4 0.000 | Vger-0.100 | Vger+0.100 | Veco pspor 0.8 X Veco_psopr - 0.150 0.8 X Veco,_psopr + 0150 10 | -0.1
LPDDR4 0.000 | Vggr-0.100 | Vggr+0.100 | Vcco pspor 0.3 X Vceo_psppr - 0.150 0.3 X Vcco_psppr + 0.150 0.1 | -10
DDR3 -0.300 | Vper-0.100 | Vger+0.100 | Veeo psoor 0.5 Veeo_pspor - 0.175 0.5 X Vcco_psoor + 0.175 g8 | -8
LPDDR3 0.000 | Vger-0.100 | Vger+0.100 | Veco pspor 0.5 X Veco_psppr - 0.150 0.5 X Veco,_ psopr + 0150 8 | -8
DDR3L -0.300 | Vggr-0.090 | Vrgr+0.090 | Veco pspor 0.5 X Vceo_psppr - 0.150 0.5 X Vcco_psppr + 0.150 8 -8
Notes:
1. Tested according to relevant specifications.
2. DDR4 Vg /Voy specifications are only applicable for DQ/DQS pins.
PL I/O Levels
Table 14: SelectIO DC Input and Output Levels For HD I/O Banks
1/0 Standard!- 2 Vi ViH VoL Vou IoL Ion
V, Min V, Max V, Min V, Max V, Max V, Min mA mA
HSTL_I -0.300 | Vpgr-0.100 Ve + 0.100 Veco +0.300 0.400 Veeo - 0.400 8.0 -8.0
HSTL.I 18 -0.300 | Vpgr-0.100 Vger + 0.100 Vcco +0.300 0.400 Veco - 0.400 8.0 -8.0
HSUL_12 -0.300 | Vger-0.130 Vger +0.130 Vcco +0.300 20% Veco 80% Vcco 0.1 -0.1
LVCMOS12 -0.300 35% Veeo 65% Vcco Veco +0.300 0.400 Vceo - 0.400 | Note3 | Note3
LVCMOS15 -0.300 35% Vcco 65% Vcco Vcco +0.300 0.450 Vcco-0.450 | Noted | Note4
LVCMOS18 -0.300 35% Vcco 65% Vcco Vcco +0.300 0.450 Vcco-0.450 | Note4 | Note4
LVCMOS25 -0.300 0.700 1.700 Vceo +0.300 0.400 Vceo - 0.400 Note 4 Note 4
LVCMOS33 -0.300 0.800 2.000 3.400 0.400 Vceo - 0.400 Note 4 Note 4
LVTTL -0.300 0.800 2.000 3.400 0.400 2.400 Note4 | Note 4
SSTL12 -0.300 | Vger-0.100 Ve + 0.100 Veco +0.300 | Veco/2 - 0.150 | Vecof/2 +0.150 | 1425 | -14.25
SSTL135 -0.300 | Vger-0.090 Vier + 0.090 Veco +0.300 | Vecof2 - 0.150 | Vecof2 +0.150 8.9 -8.9
SSTL135_11 -0.300 | Vger-0.090 Vrer + 0.090 Veco +0.300 | Veco/2-0.150 | Vecof2+0.150 | 13.0 -13.0
SSTL15 -0.300 | Vger-0.100 Ve + 0.100 Veeco +0.300 | Veeo/2 - 0.175 | Veco/2 +0.175 8.9 -8.9
SSTL15_11 -0.300 | Vger-0.100 Vpger +0.100 Veco +0.300 | Veco/2-0.175 | Veco/2+0.175 | 13.0 -13.0
SSTL18.1 -0.300 | Vger-0.125 Vger + 0.125 Veco +0.300 | Veco/2-0.470 | Veeof2 +0.470 8.0 -8.0
SSTL18_II -0.300 | Vger-0.125 Vper + 0.125 Veco +0.300 | Veco/2 - 0.600 | Vecof/2 +0.600 | 13.4 -13.4
Notes:

1. Tested according to relevant specifications.
2. Standards specified using the default I/O standard configuration. For details, see the UltraScale Architecture SelectIO Resources User Guide

(UG571).

3. Supported drive strengths of 4, 8, or 12 mA in HD I/O banks.
Supported drive strengths of 4, 8, 12, or 16 mA in HD 1/O banks.
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Table 15: SelectIO DC Input and Output Levels for HP I/O Banks

I/0 Standard? %3 bt Vo Vou lou Tou
V, Min V, Max V, Min V, Max V, Max V, Min mA mA
HSTL_I -0.300 | Vger-0.100 Vrer +0.100 Vcco + 0.300 0.400 Veco - 0.400 5.8 -5.8
HSTLI_12 -0.300 Vger - 0.080 Vger + 0.080 Vcco +0.300 25% Vcco 75% Vcco 4.1 -4.1
HSTL.I 18 -0.300 | Vggr-0.100 Vrer +0.100 Vcco +0.300 0.400 Vceo - 0.400 6.2 -6.2
HSUL_12 -0.300 | Vper-0.130 Vger + 0.130 Vcco + 0.300 20% Veco 80% Vcco 0.1 -0.1
LVCMOS12 -0.300 35% Vcco 65% Vcco Vcco +0.300 0.400 Vcco-0.400 | Note4 | Note4
LVCMOS15 -0.300 35% Vcco 65% Vcco Vcco +0.300 0.450 Veco-0.450 | Note5 | Notes
LVCMOS18 -0.300 35% Veco 65% Vcco Vcco + 0.300 0.450 Vcco-0.450 | Note5 | Note5
LVDCI_15 -0.300 35% Vcco 65% Vcco Vcco +0.300 0.450 Vceo - 0.450 7.0 -7.0
LVDCL_18 -0.300 35% Veco 65% Vcco Vcco +0.300 0.450 Veeo - 0.450 7.0 -7.0
SSTL12 -0.300 | Vger-0.100 Vger + 0.100 Veco + 0.300 | Veco/2-0.150 | Veco/2 +0.150 8.0 -8.0
SSTL135 -0.300 Vger - 0.090 Vger + 0.090 Veco +0.300 | Veco/2-0.150 | Veco/2 +0.150 9.0 -9.0
SSTL15 -0.300 | Vger-0.100 Vrer +0.100 Veco + 0300 | Veco/2-0.175 | Veeo/2 #0175 | 10.0 -10.0
SSTL18.1 -0.300 | Vggr-0.125 Vger + 0.125 Veco + 0.300 | Veco/2 - 0.470 | Veco/2 +0.470 7.0 -7.0
MIPI_DPHY_DCI_LP® -0.300 0.550 0.8807 Vcco +0.300 0.050 1.100 0.01 -0.01

Notes:

1. Tested according to relevant specifications.
2. Standards specified using the default I/O standard configuration. For details, see the UltraScale Architecture SelectIO Resources User Guide

(UG571).

No v s w

XC and XA devices only.

POD10 and POD12 DC input and output levels are shown in Table 16, Table 21, and Table 22.
Supported drive strengths of 2, 4, 6, or 8 mA in HP I/O banks.
Supported drive strengths of 2, 4, 6, 8, or 12 mA in HP I/O banks.
Low-power option for MIPI_DPHY_DCI.
When operating at data rates of 1.5 Gb/s to 2.5 Gb/s, the minimum Vy is 0.790V. These data rates, outlined in Table 72 are supported for

Table 16: DC Input Levels for Single-ended POD10 and POD12 I/O Standards

I/0 Standard?- 2 v Vin
V, Min V, Max V, Min V, Max
POD10 -0.300 Vgee - 0.068 Vgee + 0.068 Vcco +0.300
POD12 -0.300 Vger - 0.068 Vrer + 0.068 Vcco +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 SelectIO Resources User Guide

(UG571).
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Table 17: Differential SelectIO DC Input and Output Levels

Vip (V)? ViLns®
Min | Typ Min
0.070 - - - -
0.100 [ 0.350

Viem (V)!

Typ
0.900
1.200

Vocwm (V)*
Min | Typ Min | Typ
0.700 | 0.900 | 1.100 | 0.100 | 0.150 | 0.200
0.600 - - - - - - - -
0.140 - 0.450 - - - - - - - -
0.140 - 0.450 - - - - - - - _
0.070 | - - -0.040 0.460 | 0.150 | 0.200 | 0.250

Vinus® Vop (V)®

I/0 Standard

Min
0.500
0.300
0.070 | 0.200
0.070 | 0.200
0.070 | -

Max Max Max Max Max

1.300
1.425
0.330
0.330
0.330

SUB_LVDS?®

LVPECL

SLVS_400_18
SLVS_400_25
MIPI_DPHY_ DCI_HS®: 10

0.140 | 0.200 | 0.270

Notes:

Vicm is the input common mode voltage.

Vip is the input differential voltage (Q - Q).

Vinns and Vi s are the single-ended input high and low voltages, respectively.
Vocwm 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/O banks.

High-speed option for MIPI_DPHY_DCI. The V;p maximum is aligned with the standard’s specification. A higher Vip is acceptable as long
as the V specification is also met.

When operating at data rates of 1.5 Gb/s to 2.5 Gb/s, the minimum Vyp is 0.040V. These data rates, outlined in Table 72 are supported for
XC and XA devices only.

Y O N LA~ WwWDh =

=
e

Table 18: Complementary Differential SelectIO DC Input and Output Levels for HD I/O Banks

1/0 standard Viem (V) Vip (V)? VoL (V)3 Vo (V)* IoL Ion
Min | Typ | Max | Min | Max Max Min mA mA
DIFF_HSTL_I 0.300 0.750 1.125 0.100 - 0.400 Vceo - 0.400 8.0 -8.0
DIFF_HSTL_I_18 0.300 0.900 1.425 0.100 - 0.400 Veco - 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 - (Vcco/2) - 0.150 (Vccof2) +0.150 14.25 -14.25
DIFF_SSTL135 0300 | 0.675 | 1.000 | 0.100 - (Veco/2) - 0.150 (Veco/2) +0.150 8.9 -8.9
DIFF_SSTL135_1I 0.300 | 0.675 | 1.000 | 0.100 - (Vcco/2) - 0.150 (Veco/2) +0.150 13.0 -13.0
DIFF_SSTL15 0300 | 0.750 | 1.125 | 0.100 - (Vecol2) - 0.175 (Veco/2) +0.175 8.9 -8.9
DIFF_SSTL15_II 0300 | 0.750 | 1.125 | 0.100 - (Veco/2) -0.175 (Veco/2) +0.175 13.0 -13.0
DIFF_SSTL18.1 0.300 | 0.900 | 1.425 | 0.100 - (Vcco/2) - 0.470 (Veeo/2) +0.470 8.0 -8.0
DIFF_SSTL18_II 0.300 0.900 1.425 0.100 - (Vcco/2) - 0.600 (Vcco/2) +0.600 134 -13.4

Notes:

1. Vicwm is the input common mode voltage.

Vip is the input differential voltage.

2
3. Vg_is the single-ended low-output voltage.
4

Vo is the single-ended high-output voltage.
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Table 19: Complementary Differential SelectIO DC Input and Output Levels for HP I/O Banks

1/0 standard! Viem (V)? Vip (V) VoL (V)* Von (V)? IoL | Ion

Min Typ Max Min | Max Max Min mA | mA
DIFF_HSTL_I 0.680 Veco/2 | (Veco/2) +0.150 | 0.100 - 0.400 Vcco - 0.400 5.8 | -5.8
DIFF_HSTL_I 12 0.400 X Vcco Vecol2 0.600 X Vcco 0.100 | - 0.250 X Vo 0.750 X Vo 41 | -4.1
DIFF_HSTL_I 18 (Veco/2) -0.175 | Vecol2 | (Veco/2) +0.175 | 0.100 | - 0.400 Vceo - 0.400 6.2 | -6.2
DIFF_HSUL_12 (Vecof/2)-0.120 | Veco/2 | (Veco/2) +0.120 | 0.100 - 20% Vcco 80% Vcco 0.1 | -01
DIFF_SSTL12 (Vecol2) - 0.150 | Veco/2 | (Veco/2) +0.150 | 0.100 | - (Vcco/2) - 0.150 (Vcco/2) +0.150 | 8.0 | -8.0
DIFF_SSTL135 (Vcco/2) - 0.150 | Veco/2 | (Veco/2) +0.150 | 0.100 - (Veco/2) - 0.150 (Vcco/2) +0.150 | 9.0 | -9.0
DIFF_SSTL15 (Vecol2) -0.175 | Vecol2 | (Veco/2) +0.175 | 0.100 | - (Vcco/2) - 0.175 (Vcco/2) +0.175 | 10.0 | -10.0
DIFF_SSTL18.1 (Vecol2) - 0.175 | Veco/2 | (Vecof2) +0.175 | 0100 | - (Vcco/2) - 0.470 (Vccof2) +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, Table 22.
2. Vicm is the input common mode voltage.
3. Vppis the input differential voltage.
4. Vg is the single-ended low-output voltage.
5. Vou is the single-ended high-output voltage.
Table 20: DC Input Levels for Differential POD10 and POD12 I/O Standards

I/O Standard?- 2 View (V) Vio (V)
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 I/O standard configuration. For details, see the UltraScale Architecture SelectIO Resources User Guide

(UG571).

Table 21: DC Output Levels for Single-ended and Differential POD10 and POD12 Standards

Symbol Description’: 2 Vour Min Typ Max | Units
RoL Pull-down resistance Vom_pc (as described in Table 22) 36 40 44 Q
RoH Pull-up resistance Vowm 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 SelectIO Resources User Guide

(UG571).

Table 22: Definitions for DC Output Levels for Single-ended and Differential POD10 and POD12

Standards
Symbol Description All Speed Grades Units
Vom_bc DC output Mid measurement level (for IV curve linearity) 0.8 xVcco Vv
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The LVDS_25 standard is available in the HD /O banks. See the UltraScale Architecture SelectlO Resources User
Guide (UG571) for more information.

Table 23: LVDS_25 DC Specifications

Symbol DC Parameter Min Typ Max | Units
Veco! Supply voltage 2.375 2.500 2.625 Vv
VipIFe DiffeLentiaI input voltage: 100 350 6002 mV

(Q-Q). Q=High

(Q-Q), Q=High
Viem Input common-mode voltage 0.300 1.200 1.425 Vv
Notes:

1. LVDS_25in HD I/O banks supports inputs only. LVDS_25 inputs without internal termination have no V¢co requirements. Any Vcco can be
chosen as long as the input voltage levels do not violate the Recommended Operating Condition (Table 2) specification for the Vyy I/O pin

voltage.

2. Maximum Vipper value is specified for the maximum Vicy specification. With a lower Vicy, a higher Vpy is tolerated only when the
recommended operating conditions and overshoot/undershoot Vyy specifications are maintained.

LVDS DC Specifications (LVDS)

The LVDS standard is available in the HP I/O banks. See the UltraScale Architecture SelectlO 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 Y
Vopire Differential output voltage: Rt =100Q across Q and Q signals 247 350 454 mV

(Q-Q), Q=High
(Q-Q), Q=High
Vocm? Output common-mode voltage Rt =100Q across Q and Q signals 1.000 1.250 1.425 Vv
Vipiee® Differential input voltage: 100 350 6003 mV
(Q-Q), Q= High
(Q-Q), Q=High
Viem_ pc? Input common-mode voltage (DC coupling) 0.300 1.200 1.425
Viem ac® Input common-mode voltage (AC coupling) 0.600 - 1.100
Notes:

1. In HPI/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, Vcco must be chosen to ensure the input pin voltage
levels do not violate the Recommended Operating Condition (Table 2) specification for the Vyy I/O pin voltage.

2. Vocwm and Voprrr Values are for LVDS_PRE_EMPHASIS = FALSE.

3. Maximum Vipper value is specified for the maximum Vi specification. With a lower Vicy, a higher Vpy is tolerated only when the

recommended operating conditions and overshoot/undershoot Vyy 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_LEVEL?2,
EQ_LEVEL3, EQ_LEVELA4.
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AC Switching Characteristics

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

Table 25: Speed Specification Version By Device

2019.2.2 Device

1.27 XCZU2CG, XCZU2EG, XCZU3CG, XCZU3EG, XCZU4CG, XCZU4EG, XCZU4EV, XCZU5CG, XCZUS5EG, XCZU5EV, XCZU6CG,
XCZUGEG, XCZU7CG, XCZU7EG, XCZU7EV, XCZU9ICG, XCZU9EG, XCZU11EG, XCZU15EG, XCZU17EG, XCZU19EG
XQZU3EG, XQZUS5EV, XQZU7EV, XQZU9EG, XQZU11EG, XQZU15EG, XQZU19EG
XAZU2EG, XAZU3EG, XAZU4EV, XAZUSEV, XAZU7EV, XAZU11EG

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 Zynqg
UltraScale+ MPSoCs.

Speed Grade Designations

Because 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.
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Table 26: Speed Grade Designations by Device

Speed Grade, Temperature Ranges, and Vccnt Operating Voltages'

Device

Advance Preliminary

Production

XCzU2CG

-2E (VCCINT = 085V), -21 (VCCINT = 085V)
-1E (VCCINT = 085V), -11 (VCCINT = 085V)
-2LE (Ve = 0.85V), -2LE (Ve = 0.72V)!
“1LI (Ve = 0.85V), -1LI (Ve = 0.72V)!

XCZU2EG

-2E (VCCINT = 085V), -21 (VCCINT = 085V)
-1E (Ve = 0.85V), -11 (Ve = 0.85V)
-2LE (Ve = 0.85V), -2LE (Ve = 0.72V)!
1L (Voo = 0.85V), -1LI (Ve = 0.72V)'

XCZU3CG

-2 (Ve = 0.85V), 21 (Ve = 0.85V)
-1E (Ve = 0.85V), -11 (Ve = 0.85V)
-2LE (Ve = 0.85V), -2LE (Ve = 0.72V)!
-1LI (Ve = 0.85V), -1LI (Ve = 0.72V)!

XCZU3EG

-2E (Veemnt = 0.85V), <21 (Ve = 0.85V)
-1E (Veemnt = 0.85V), -11 (Ve = 0.85V)
-2LE (Veemt = 0.85V), -2LE (Ve = 0.72V)
-1LI (VCCINT = 085V), -1LI (VCCINT = O72V)1

XCZU4CG

-2E (Veemnt = 0.85V), <21 (Ve = 0.85V)
-1E (Veemnt = 0.85V), -11 (Ve = 0.85V)
-2LE (VCCINT = 085V), -2LE (VCCINT = 072V)1
-1LI (VCCINT = OSSV), -1LI (VCCINT = 072V)1

XCZU4EG

-3E (Ve = 0.90V)

-2E (VCCINT = 085V), -21 (VCCINT = 085V)
-1E (VCCINT = 085V), -11 (VCCINT = 085V)
-2LE (Ve = 0.85V), -2LE (Ve = 0.72V)'
“1LI (Ve = 0.85V), <1LI (Ve = 0.72V)!

XCZU4EV

-3E (VCCINT = 090V)

-2E (Ve = 0.85V), -2 (Ve = 0.85V)
-1E (Veemnt = 0.85V), -11 (Ve = 0.85V)
-2LE (Veemt = 0.85V), -2LE (Ve = 0.72V)
1L (Voo = 0.85V), -1LI (Ve = 0.72V)'

XCZU5CG

-2E (Veemt = 0.85V), <21 (Veernt = 0.85V)
-1E (Veemnt = 0.85V), -11 (Ve = 0.85V)
-2LE (Veemt = 0.85V), -2LE (Ve = 0.72V)
-1LI (VCCINT = 085V), -1LI (VCCINT = O72V)1

XCZUSEG

-3E (Veemt = 0.90V)

-2E (Veemnt = 0.85V), -21 (Ve = 0.85V)
-1E (VCCINT = 085V), -11 (VCCINT = 085V)
-2LE (VCCINT = 085V), -2LE (VCCINT = 072V)1
“1LI (Ve = 0.85V), ~1LI (Ve = 0.72V)!

XCZUSEV

-3E (VCCINT = 090V)

-2E (VCCINT = 085V), -21 (VCCINT = 085V)
-1E (Ve = 0.85V), -11 (Ve = 0.85V)
-2LE (Ve = 0.85V), -2LE (Ve = 0.72V)!
1L (Voo = 0.85V), -1LI (Ve = 0.72V)'

XCZUeCG

-2E (Ve = 0.85V), 21 (Ve = 0.85V)
-1E (Ve = 0.85V), -11 (Ve = 0.85V)
-2LE (Ve = 0.85V), -2LE (Ve = 0.72V)!
-1LI (Veen = 0.85V), -1LI (Ve = 0.72V)!
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Table 26: Speed Grade Designations by Device (cont'd)

Speed Grade, Temperature Ranges, and V¢cnt Operating Voltages'

Device

Advance Preliminary

Production

XCZUGEG

-3E (VCCINT = 090V)

-2E (VCCINT = 085V), -21 (VCCINT = 085V)
-1E (Ve = 0.85V), -11 (Ve = 0.85V)
-2LE (Ve = 0.85V), -2LE (Ve = 0.72V)!
1L (Voo = 0.85V), -1LI (Ve = 0.72V)'

XCZU7CG

-2 (Ve = 0.85V), 21 (Ve = 0.85V)
-1E (Ve = 0.85V), -11 (Ve = 0.85V)
-2LE (Ve = 0.85V), -2LE (Ve = 0.72V)!
-1LI (Veen = 0.85V), -1LI (Ve = 0.72V)!

XCZU7EG

-3E (Ve = 0.90V)

-2E (Veemnt = 0.85V), <21 (Ve = 0.85V)
-1E (Veemnt = 0.85V), -11 (Ve = 0.85V)
-2LE (VCCINT = 085V), -2LE (VCCINT = 072V)1
-1LI (VCCINT = OSSV), -1LI (VCCINT = 072V)1

XCZU7EV

-3E (Veemt = 0.90V)

-2E (VCCINT = 085V), -21 (VCCINT = 085V)
-1E (VCCINT = 085V), -11 (VCCINT = 085V)
-2LE (Ve = 0.85V), -2LE (Veemt = 0.72V)!
“1LI (Ve = 0.85V), <1LI (Ve = 0.72V)!

XCZU9CG

-2E (VCCINT = 085V), -21 (VCCINT = 085V)
-1E (Ve = 0.85V), -11 (Ve = 0.85V)
-2LE (Ve = 0.85V), -2LE (Ve = 0.72V)
1L (Voo = 0.85V), -1LI (Ve = 0.72V)'

XCZU9EG

-3E (Ve = 0.90V)

-2E (Veemnt = 0.85V), <21 (Ve = 0.85V)
-1E (Veemnt = 0.85V), -11 (Ve = 0.85V)
-2LE (Veemt = 0.85V), -2LE (Ve = 0.72V)
-1LI (VCCINT = 085V), -1LI (VCCINT = O72V)1

XCZU11EG

-3E (Veemt = 0.90V)

-2E (Veemnt = 0.85V), -21 (Ve = 0.85V)
-1E (VCCINT = 085V), -11 (VCCINT = 085V)
-2LE (VCCINT = 085V), -2LE (VCCINT = 072V)1
“1LI (Ve = 0.85V), ~1LI (Ve = 0.72V)!

XCZU15EG

-3E (VCCINT = 090V)

-2E (VCCINT = 085V), -21 (VCCINT = 085V)
-1E (Ve = 0.85V), -11 (Ve = 0.85V)
-2LE (Ve = 0.85V), -2LE (Ve = 0.72V)
1L (Voo = 0.85V), -1LI (Ve = 0.72V)'

XCZU17EG

-3E (Ve = 0.90V)

-2E (Veemt = 0.85V), <21 (Veernt = 0.85V)
-1E (Veemnt = 0.85V), -11 (Ve = 0.85V)
-2LE (Veemt = 0.85V), -2LE (Veept = 0.72V)
-1LI (VCCINT = 085V), -1LI (VCCINT = O72V)1

XCZU19EG

-3E (Veemt = 0.90V)

-2E (Veemt = 0.85V), -21 (Ve = 0.85V)
-1E (VCCINT = 085V), -11 (VCCINT = 085V)
-2LE (VCCINT = 085V), -2LE (VCCINT = 072V)1
“1LI (Ve = 0.85V), ~1LI (Ve = 0.72V)!
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Table 26: Speed Grade Designations by Device (cont'd)

Device

Speed Grade, Temperature Ranges, and V¢cnt Operating Voltages'

Advance

Preliminary

Production

XAZU2EG

-11 (VCCINT = 085V)
-1Q (Veanr = 0.85V)
-1LI (VCCINT = 072\/)1

XAZU3EG

-11 (VCCINT = 085V)
-1Q (Ve = 0.85V)
-1LI (Ve = 0.72V)!

XAZU4EV

-11 (VCCINT = 085V)
-1Q (Ve = 0.85V)
-1LI (Veen = 0.72V)"

XAZUSEV

-11 (VCCINT = 085V)
-1Q (Ve = 0.85V)
-1LI (VCCINT = O72V)‘|

XAZU7EV

-11 (VCCINT = OSSV)

XAZU11EG

-11 (VCCINT = 085V)

-1Q (Ve = 0.85V)
-1Q (Vccnr = 0.85V)

XQZU3EG

-21 (VCCINT = 085V)

-11 (VCCINT = 085V)

1M (Ve = 0.85V)

“1LI (Veen = 0.85V), -1LI (Ve = 0.72V)!

XQZUSEV

-21 (VCCINT = 085V)

11 (Ve = 0.85V)

-1M (Ve = 0.85V)

1L (Veernt = 0.85V), -1LI (Ve = 0.72V)'

XQZU7EV

=21 (Ve = 0.85V)

11 (Ve = 0.85V)

1M (Ve = 0.85V)

“1LI (Ve = 0.85V), -1LI (Ve = 0.72V)!

XQZU9EG

-2I (Ve = 0.85V)

11 (Ve = 0.85V)

“IM (Ve = 0.85V)

-1LI (VCCINT = 085V), -1LI (VCCINT = 072V)1

XQZU11EG

-21 (Ve = 0.85V)

11 (Ve = 0.85V)

-1M (VCCINT = 085V)

-1LI (VCCINT = 085V), -1LI (VCCINT = 072V)1

XQZU15EG

-21 (Ve = 0.85V)

-11 (VCCINT = 085V)

-1M (VCCINT = 085V)

“1LI (Ve = 0.85V), ~1LI (Ve = 0.72V)!

XQZU19EG

-21 (VCCINT = 085V)

-11 (VCCINT = 085V)

1M (Ve = 0.85V)

“1LI (Ve = 0.85V), -1LI (Ve = 0.72V)!

Notes:

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

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

Table 27 lists the production released Zynqg UltraScale+ MPSoC, speed grade, and the minimum corresponding
supported speed specification version and Vivado software revisions. The Vivado software and speed
specifications listed are the minimum releases required for production. All subsequent releases of software and
speed specifications are valid.

Table 27: Zynq UltraScale+ MPSoC Device Production Software and Speed Specification Release

Speed Grade and V¢cyt Operating Voltages'!
Device 0.90V 0.85V 0.72v
-3 -2 -1 -1Q -1M -2L -1L -2L -1L
XCZU2CG N/A Vivado tools 2017.1 v1.10 N/A N/A Vivado tools 2017.3.1 v1.16
XCZU2EG N/A Vivado tools 2017.1 v1.10 N/A N/A Vivado tools 2017.3.1 v1.16
XCZU3CG N/A Vivado tools 2017.1 v1.10 N/A N/A Vivado tools 2017.3.1 v1.16
XCZU3EG N/A Vivado tools 2017.1 v1.10 N/A N/A Vivado tools 2017.3.1 v1.16
XCZU4CG N/A Vivado tools 2017.4 v1.17 N/A N/A Vivado tools 2017.4.1 v1.18
XCZU4EG Vivado tools Vivado tools 2017.4 v1.17 N/A N/A Vivado tools 2017.4.1 v1.18
2018.2.1 v1.21
XCZU4EV Vivado tools Vivado tools 2017.4 v1.17 N/A N/A Vivado tools 2017.4.1 v1.18
2018.2.1 v1.21
XCZU5CG N/A Vivado tools 2017.4 v1.17 N/A N/A Vivado tools 2017.4.1 v1.18
XCZUS5EG Vivado tools Vivado tools 2017.4 v1.17 N/A N/A Vivado tools 2017.4.1 v1.18
2018.2.1 v1.21
XCZUSEV Vivado tools | Vivado tools 2017.4v1.17 N/A N/A Vivado tools 2017.4.1 v1.18
2018.2.1 v1.21
XCZU6CG N/A Vivado tools 2017.1 v1.10 N/A N/A Vivado tools 2017.3.1 v1.16
XCZUGEG Vivado tools | Vivado tools 2017.1 v1.10 N/A N/A Vivado tools 2017.3.1 v1.16
2018.2.1 v1.21
XCZU7CG N/A Vivado tools 2017.4 v1.17 N/A N/A Vivado tools 2017.4.1 v1.18
XCZU7EG Vivado tools | Vivado tools 2017.4v1.17 N/A N/A Vivado tools 2017.4.1 v1.18
2018.2.1 v1.21
XCZU7EV Vivado tools Vivado tools 2017.4 v1.17 N/A N/A Vivado tools 2017.4.1 v1.18
2018.2.1 v1.21
XCZU9CG N/A Vivado tools 2017.1 v1.10 N/A N/A Vivado tools 2017.3.1 v1.16
XCZU9EG Vivado tools | Vivado tools 2017.1 v1.10 N/A N/A Vivado tools 2017.3.1 v1.16
2018.2.1 v1.21
XCZU11EG Vivado tools Vivado tools 2017.3v1.15 N/A N/A Vivado tools 2017.4.1 v1.18
2018.1 v1.19
XCZU15EG | Vivado tools | Vivado tools 2017.2 v1.12 N/A N/A Vivado tools 2017.3.1 v1.16
2018.1 v1.19
XCZU17EG | Vivado tools | Vivado tools 2017.2.1 v1.13 N/A N/A Vivado tools 2017.4 v1.17
2018.1 v1.19
XCZU19EG Vivado tools | Vivado tools 2017.2.1 v1.13 N/A N/A Vivado tools 2017.4 v1.17
2018.1 v1.19
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(cont'd)
Speed Grade and V¢cyt Operating Voltages'!
Device 0.90V 0.85Vv 0.72v
-3 -2 -1 -1Q -1M -2L -1L -2L -1L
XAZU2EG N/A N/A Vivado tools 2017.3 v1.15 N/A N/A N/A N/A Vivado tools
2017.3.1v1.16
XAZU3EG N/A N/A Vivado tools 2017.3 v1.15 N/A N/A N/A N/A Vivado tools
2017.3.1v1.16
XAZUA4EV N/A N/A Vivado tools | Vivado tools N/A N/A N/A N/A Vivado tools
2017.4v1.17 2018.2v1.20 2017.4.1v1.18
XAZUSEV N/A N/A Vivado tools | Vivado tools N/A N/A N/A N/A Vivado tools
2017.4v1.17 2018.2v1.20 2017.4.1v1.18
XAZU7EV N/A N/A Vivado tools N/A N/A N/A N/A N/A
2019.1.1 v1.26
XAZU1T1EG N/A N/A Vivado tools N/A N/A N/A N/A N/A
2019.1.1 v1.26
XQZU3EG N/A Vivado tools 2018.3 v1.23 N/A Vivado tools N/A Vivado tools N/A Vivado tools
2018.3v1.23 2018.3v1.23 2018.3v1.23
XQZUSEV N/A Vivado tools 2018.2.2 v1.22 N/A Vivado tools N/A Vivado tools N/A Vivado tools
2018.2.2v1.22 2018.2.2v1.22 2018.2.2v1.22
XQZU7EV N/A Vivado tools 2018.2.2 v1.22 N/A Vivado tools N/A Vivado tools N/A Vivado tools
2018.2.2v1.22 2018.2.2v1.22 2018.2.2v1.22
XQZU9EG N/A Vivado tools 2018.3 v1.23 N/A Vivado tools N/A Vivado tools N/A Vivado tools
2018.3v1.23 2018.3v1.23 2018.3v1.23
XQZU11EG N/A Vivado tools 2018.3 v1.23 N/A Vivado tools N/A Vivado tools N/A Vivado tools
2018.3v1.23 2018.3v1.23 2018.3v1.23
XQZU15EG N/A Vivado tools 2018.2.2 v1.22 N/A Vivado tools N/A Vivado tools N/A Vivado tools
2018.2.2v1.22 2018.2.2v1.22 2018.2.2v1.22
XQZU19EG N/A Vivado tools 2018.3 v1.23 N/A Vivado tools N/A Vivado tools N/A Vivado tools
2018.3v1.23 2018.3v1.23 2018.3v1.23
Notes:
1. See Table 3 for the complete list of operating voltages by speed grade.
Processor System (PS) Performance Characteristics
Table 28: Processor Performance
L Speed Grade .
Symbol Description Units
-3 -2 -1
FAPUMAX Maximum APU clock frequency 1500 1333 1200 MHz
FrruMAX Maximum RPU clock frequency 600 533 500 MHz
Fepumax Maximum GPU clock frequency 667 600 600 MHz
Table 29: Configuration and Security Unit Performance
L Speed Grade .
Symbol Description Units
-3 -2 -1
FesuciBMAX Maximum CSU crypto interface block frequency 400 400 400 MHz
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Speed Grade

-3E -21/-2L1
S'\:aerr::!g% Package DRAM Type -2E/-2LE | -1I/-1M/-1Q | Units
-1E -1LI
Min | Max [ Min | Max
DDR44 All FFV and FFR packages, FBVB900, SFVC784, | Single rank component 664 2400 | 1000 | 2400 Mb/s
and SFRC784 1 rank DIMM". 2 664 2133 1000 2133 Mb/s
2 rank DIMM'. 3 664 1866 1000 1866 Mb/s
SFVA6257 Single rank component 664 2133 | 1000 | 2133 Mb/s
1 rank DIMM?. 2 664 1866 1000 1866 Mb/s
2 rank DIMM'. 3 664 1600 1000 1600 Mb/s
SBVA4847 Single rank component 664 1066 | 1000 | 1066 Mb/s
1 rank DIMM?. 2 664 1066 1000 1066 Mb/s
2 rank DIMM'. 3 664 1066 1000 1066 Mb/s
LPDDR45 All FFV and FFR packages, FBVB900, SFVC784, | Single die package® 7 664 | 2400 | 1000 | 2400 | Mb/s
and SFRC784 Dual die package® 7 664 2133 | 1000 | 2133 Mb/s
SFVAG625 Single die package® 7 664 | 2133 | 1000 | 2133 | Mb/s
Dual die package® 7 664 | 1866 | 1000 | 1866 | Mb/s
SBVA484 Single die package®’ 664 1066 | 1000 | 1066 Mb/s
Dual die package® 7 664 | 1066 | 1000 | 1066 | Mb/s
DDR3 All FFV and FFR packages, FBVB900, SFVC784, | Single rank component 664 2133 | 1000 | 2133 Mb/s
and SFRC784 1 rank DIMM?. 2 664 1866 1000 1866 Mb/s
2 rank DIMM'. 3 664 1600 1000 1600 Mb/s
SFVA6257 Single rank component 664 1866 | 1000 | 1866 Mb/s
1 rank DIMM?. 2 664 1600 1000 1600 Mb/s
2 rank DIMM'. 3 664 1333 1000 1333 Mb/s
SBVA4847 Single rank component 664 1066 | 1000 | 1066 Mb/s
1 rank DIMM?. 2 664 1066 1000 1066 Mb/s
2 rank DIMM'. 3 664 1066 1000 1066 Mb/s
DDR3L All FFV and FFR packages, FBVB900, SFVC784, | Single rank component 664 1866 | 1000 | 1866 Mb/s
and SFRC784 1 rank DIMM 2 664 | 1600 | 1000 | 1600 | MbJ/s
2 rank DIMM'. 3 664 1333 1000 1333 Mb/s
SFVA6257 Single rank component 664 1600 | 1000 | 1600 Mb/s
1 rank DIMM". 2 664 1333 1000 1333 Mb/s
2 rank DIMM'. 3 664 1066 1000 1066 Mb/s
SBVA4847 Single rank component 664 1066 | 1000 | 1066 Mb/s
1 rank DIMM?. 2 664 1066 1000 1066 Mb/s
2 rank DIMM'. 3 664 1066 1000 1066 Mb/s
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Table 30: PS DDR Performance (cont'd)

Speed Grade
-3E -21/-2L1
Memory -2E[-2LE | -11/-1M/-1 i
standard Package DRAM Type / [-IM/-1Q | Units
-1E -1LI
Min | Max [ Min | Max
LPDDR3 All FFV and FFR packages, FBVB900, SFVC784, | Single die package® 664 1600 | 1000 | 1600 Mb/s
and SFRC784 -
Dual die package® 664 1333 | 1000 | 1333 Mb/s
SFVA6257 Single die package8 664 | 1333 | 1000 | 1333 | Mb/s
Dual die package® 664 1066 | 1000 | 1066 Mb/s
SBVA4847 Single die package? 664 1066 | 1000 | 1066 Mb/s
Dual die package® 664 1066 | 1000 | 1066 Mb/s
Notes:

1. Dual in-line memory module (DIMM) includes RDIMM, SODIMM, and UDIMM.
2. Includes: 1 rank 1 slot, dual-die package 2 rank.

3. Includes: 2 rank 1 slot.
4

The JEDEC JESD79-4B standard for DDR4 SDRAM limits the maximum tck to 1.6 ns. Because of this limitation, Xilinx recommends working
with your DRAM vendor to verify support for data rates at or less than 1066 Mb/s.

LPDDR4 support is only available as a 32-bit interface. Byte-mode LPDDR4 devices are not supported.
LPDDR4 single die package with ECC is limited to the performance specified for the LPDDR4 dual die package.

7. In SBVA484 and SFVA625 packages, DDR4 support is only available as a 32-bit or 16-bit interface and other memory support is available
only as a 32-bit interface.

8.  64-bit LPDDR3 interface performance values are defined without ECC support.

o w

Table 31: PS NAND NV-DDR Synchronous Performance

Speed Grade
Memory Standard Mode -3 -2 -1 Units
Max Max Max
NV-DDR’ 5 200 200 200 Mb/s
4 166.6 166.6 166.6 Mb/s
3 1333 1333 1333 Mb/s
2 100 100 100 Mb/s
1 66.6 66.6 66.6 Mb/s
0 40 40 40 Mb/s
Notes:

1. The PS NAND memory controller interface for NV-DDR switching characteristics meets the requirements of the ONFI 3.1 specification.
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Table 32: PS NAND SDR Asynchronous Performance

Speed Grade
Memory Standard Mode -3 -2 -1 Units
Max Max Max
SDR'2 5 50 50 50 Mb/s
4 40 40 40 Mb/s
3 333 333 333 Mb/s
2 28.5 28.5 28.5 Mb/s
1 20 20 20 Mb/s
0 10 10 10 Mb/s
Notes:

1. The PS NAND memory controller interface for SDR switching characteristics meets the requirements of the ONFI 3.1 specification.
2. The NAND controller reference clock frequency maximum is 83 MHz.

Table 33: PS-PL Interface Performance

Symbol Description Min Max Units
Femiocemcik EMIO gigabit Ethernet controller maximum frequency - 125 MHz
FemiospcLk EMIO SD controller maximum frequency - 25 MHz
FemrosprcLk EMIO SPI controller maximum frequency - 25 MHz
FEMIOTRACECLK EMIO trace controller maximum frequency - 125 MHz
FrcipmacLk Flow control interface DMA maximum frequency - 333 MHz
FaxicLk Maximum AXI interface performance - 333 MHz
FopLIVEVIDEO DisplayPort controller live video interface maximum frequency - 300 MHz

PS Switching Characteristics

PS Clocks
Table 34: PS Reference Clock Requirements

Symbol Description’ Min Typ Max Units
TrMmsIPSCLK PS_REF_CLK input RMS clock jitter - - 3 ps
TejpscLk PS_REF_CLK input period jitter (peak-to-peak) - - 50 ps

Number of clock cycles = 10,000

TocpscLi PS_REF_CLK duty cycle 45 - 55 %
TREPSCLK PS_REF_CLK rise time (20%-80%) and fall time (80%-20%) - - 2.22 ns
Fpscik PS_REF_CLK frequency 27 - 60 MHz
Notes:

1. Thevalues in this table are applicable to alternative PS reference clock inputs ALT_REF_CLK, AUX_REF_CLK, and VIDEO_CLK.
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Table 35: PS RTC Crystal Requirements

Symbol Description’ Min Typ Max Units
FxtaL Parallel resonance crystal frequency - 32.8 - KHz
TerxTaL Frequency tolerance -20 _ 20 ppm
CxraL Load capacitance for crystal parallel resonance - 12.5 - pF
Resr Crystal ESR (16.8 and 19.2 MHz) - 70 - KQ
CsHunT Crystal shunt capacitance - 1.4 - pF
Notes:

1. See the crystal circuit example in the Zynq UltraScale+ Device Technical Reference Manual (UG1085).

Table 36: PS PLL Switching Characteristics

L Speed Grade .
Symbol Description Units
-3 -2 -1
TLockpspLL PLL maximum lock time 100 100 100 us
FpspLLMAX PLL maximum output frequency 1600 1600 1600 MHz
FpspLLmIN PLL minimum output frequency 750 750 750 MHz
FpspLLvcOMAX PLL maximum VCO frequency 3000 3000 3000 MHz
FpspLLvcOMIN PLL minimum VCO freq uency 1500 1500 1500 MHz

Table 37: PS Reset Assertion Timing Requirements

Symbol Description Min Typ Max Units
Tpspor Required PS_POR_B assertion time' 10 - - Hs
TpsrsT Required PS_SRST_B assertion time 3 - - PS_REF_CLK Clock Cycles

Notes:

1. PS_POR_B must be asserted Low at power-up and continue to be asserted for a duration of Tpspor after all the PS supply voltages reach

minimum levels. PS_POR_B must be asserted Low for the duration of Tpog when the PS and PL power-up at the same time and the
application uses both the PS and PL after power-up.
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Table 38: PS Clocks Switching Characteristics

Speed Grade
Symbol Description Units
-3 -2 -1
Fropsw_MAINMAX FPD AXI interconnect clock maximum frequency 600 533 533 MHz
Fropsw_LsBUSMAX FPD APB bus clock maximum frequency 100 100 100 MHz
FepMAMAX FPD-DMA controller clock maximum frequency 600 600 600 MHz
FOPDMAMAX DisplayPort controller clock maximum frequency 600 600 600 MHz
Fpp_switcH_cTrimax | LPD AXT interconnect clock maximum frequency 600 500 500 MHz
FLPD_LSBUS_CTRLMAX LPD APB bus clock maximum frequency 100 100 100 MHz
FADMAMAX LPD-DMA maximum frequency 600 500 500 MHz
FAPLL TO_LPDMAX APLL_TO_LPD maximum frequency 533 533 533 MHz
FopLL TO_LPDMAX DPLL_TO_LPD maximum frequency 533 533 533 MHz
FypLL TO_LPDMAX VPLL_TO_LPD maximum frequency 533 533 533 MHz
FlopLL TO_FPDMAX IOPLL_TO_FPD maximum frequency 533 533 533 MHz
FRPLL_TO_FPDMAX RPLL_TO_FPD maximum frequency 533 533 533 MHz
PS Configuration
Table 39: Processor Configuration Access Port Switching Characteristics
Speed Grade and V¢cnt Operating Voltages
Symbol Description 0.90V 0.85V 0.72v Units
-3 -2 -1 -2 -1
Fpcapck Maximum processor configuration access port (PCAP) 200 200 200 150 150 MHz
frequency
Table 40: Boundary-Scan Port Switching Characteristics
Speed Grade and V¢cnt Operating Voltages
Symbol Description 0.90Vv 0.85V 0.72v Units
-3 -2 -1 -2 -1
Frck JTAG clock maximum frequency 25 25 25 15 15 MHz
Traptck/ TTckTAP TMS and TDI setup and hold 4.0/2.0 4.0/2.0 4.0/2.0 5.0/2.0 5.0/2.0 | ns, Min
TrcktDO TCK falling edge to TDO output 16.1 16.1 16.1 24 24 ns, Max
Notes:

1. The test conditions are configured to the LVCMOS 3.3V I/O standard with a 12 mA drive strength.
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PS Interface Specifications

PS Quad-SPI Controller Interface

Table 41: Generic Quad-SPI Interface

Symbol Description’ Load Conditions? Min | Max Units
Quad-SPI device clock frequency operating at 150 MHz. Loopback enabled. LVCMOS 1.8V or LVCMOS 3.3V I/O standard.
TpcqspicLki Quad-SPI clock duty cycle 15 pF 45 55 %
TQspIsssCLKA Slave select asserted to next clock edge 15 pF 5.0 - ns
TqspiscLksst Clock edge to slave select deasserted 15 pF 5.0 - ns
TQspicko1 Clock to output delay, all outputs 15 pF 2.9 4.5 ns
TQspIDCK1 Setup time, all inputs 15 pF 0.9 - ns
Tqspickp1 Hold time, all inputs 15 pF 1.0 - ns
Faspiciki Quad-SPI device clock frequency 15 pF - 150 MHz
FQspIREFCLKA Quad-SPI reference clock frequency 15 pF - 300 MHz
Quad-SPI device clock frequency operating at 100 MHz. Loopback enabled. LVCMOS 1.8V or LVCMOS 3.3V I/O standard.
Tpcqspicik2 Quad-SPI clock duty cycle 15 pF 45 55 %
30 pF 45 55 %
TqspissscLk2 Slave select asserted to next clock edge 15 pF 5.0 - ns
30 pF 5.0 - ns
TQsPISCLKSS2 Clock edge to slave select deasserted 15 pF 5.0 - ns
30 pF 5.0 - ns
Tqspicko2 Clock to output delay, all outputs 15 pF 3.2 7.4 ns
30 pF 3.2 7.4 ns
Tqspipck2 Setup time, all inputs 15 pF 2.3 - ns
30 pF 2.3 - ns
Tqspickp2 Hold time, all inputs 15 pF 0.0 - ns
30 pF 0.0 - ns
Faspicik2 Quad-SPI device clock frequency 15 pF - 100 MHz
30 pF - 100 MHz
FospirercLK2 Quad-SPI reference clock frequency 15 pF - 200 MHz
30 pF - 200 MHz
Quad-SPI device clock frequency operating at 40 MHz. Loopback disabled. LVCMOS 1.8V I/O standard.
TocqspicLks Quad-SPI clock duty cycle 15 pF 45 55 %
30 pF 45 55 %
TQsPIssSCLK3 Slave select asserted to next clock edge? 15 pF 7.0 - ns
30 pF 7.0 - ns
TQspIscLKsS3 Clock edge to slave select deasserted 15 pF 7.0 - ns
30 pF 7.0 - ns
Tqspicko3 Clock to output delay, all outputs 15 pF 5.2 14.8 ns
30 pF 5.2 14.8 ns
TQspIDCK3 Setup time, all inputs 15 pF 134 - ns
30 pF 14.1 - ns
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Table 41: Generic Quad-SPI Interface (cont'd)

Symbol Description’ Load Conditions? Min | Max Units
Tqspickp3 Hold time, all inputs 15 pF 0.0 - ns
30 pF 0.0 - ns
FQspIREFCLK3 Quad-SPI reference clock frequency 15 pF - 160 MHz
30 pF - 160 MHz
Faspiciks Quad-SPI clock frequency 15 pF - 40 MHz
30 pF - 40 MHz
Quad-SPI device clock frequency operating at 40 MHz. Loopback disabled. LVCMOS 3.3V I/O standard.
TocqspicLka Quad-SPI clock duty cycle 15 pF 45 55 %
30 pF 45 55 %
TQspissscLka Slave select asserted to next clock edge3 15 pF 7.0 - ns
30 pF 7.0 - ns
TQsPISCLKSS4 Clock edge to slave select deasserted 15 pF 7.0 - ns
30 pF 7.0 - ns
Tqspickoa Clock to output delay, all outputs 15 pF 5.2 14.8 ns
30 pF 5.2 14.8 ns
TqspiDcka Setup time, all inputs 15 pF 13.9 - ns
30 pF 14.9 - ns
Tqspickpa Hold time, all inputs 15 pF 0.0 - ns
30 pF 0.0 - ns
FQspIREFCLKA Quad-SPI reference clock frequency 15 pF - 160 MHz
30 pF - 160 MHz
FaspicLka Quad-SPI clock frequency 15 pF - 40 MHz
30 pF - 40 MHz
Notes:

1. The test conditions are configured for the generic Quad-SPI interface at 150/100 MHz with a 12 mA drive strength and fast slew rate.
2. 30 pFloads are for dual-parallel stacked or stacked modes.

3. Taspisssciks and Tospissscika are only valid when two reference clock cycles are programmed between the chip select and clock.

Table 42: Linear Quad-SPI Interface

Symbol Description’ Load Conditions? Min Max Units

Quad-SPI device clock frequency operating at 100 MHz. Loopback enabled. LVCMOS 1.8V or LVCMOS 3.3V I/O standard.

TpcqspicLks Quad-SPI clock duty cycle 15 pF 45 55 %
30 pF 45 55 %

TQsPISSSCLKS Slave select asserted to next clock edge3 15 pF 5.0 - ns
30 pF 5.0 - ns

TQsPIscLKSSS Clock edge to slave select deasserted 15 pF 5.0 - ns
30 pF 5.0 - ns

Tqspickos Clock to output delay, all outputs 15 pF 3.2 7.4 ns
30 pF 3.2 7.4 ns

TQspIDCKS Setup time, all inputs 15 pF 2.4 - ns
30 pF 24 - ns
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Table 42: Linear Quad-SPI Interface (cont'd)

Symbol Description’ Load Conditions? Min | Max Units
Tqspickps Hold time, all inputs 15 pF 0.0 - ns
30 pF 0.0 - ns
FQspIREFCLKS Quad-SPI reference clock frequency 15 pF - 200 MHz
30 pF - 200 MHz
FaspicLks Quad-SPI device clock frequency 15 pF - 100 MHz
30 pF - 100 MHz
Quad-SPI device clock frequency operating at 40 MHz. Loopback disabled. LVCMOS 1.8V I/O standard.
TocqspicLke Quad-SPI clock duty cycle 15 pF 45 55 %
30 pF 45 55 %
TQsPISsSCLK6 Slave select asserted to next clock edge 15 pF 7.0 - ns
30 pF 7.0 - ns
TQsPISCLKSS6 Clock edge to slave select deasserted 15 pF 7.0 - ns
30 pF 7.0 - ns
TQspickos Clock to output delay, all outputs 15 pF 5.2 14.8 ns
30 pF 5.2 14.8 ns
Tqspipcks Setup time, all inputs 15 pF 134 - ns
30 pF 13.4 - ns
TQspickDe Hold time, all inputs 15 pF 0.0 - ns
30 pF 0.0 - ns
FQspIReFcLKe Quad-SPI reference clock frequency 15 pF - 160 MHz
30 pF - 160 MHz
Faspicike Quad-SPI device clock frequency 15 pF - 40 MHz
30 pF - 40 MHz
Quad-SPI device clock frequency operating at 40 MHz. Loopback disabled. LVCMOS 3.3V I/O standard.
TpcqspicLky Quad-SPI clock duty cycle 15 pF 45 55 %
30 pF 45 55 %
TQsPISSSCLKT Slave select asserted to next clock edge 15 pF 7.0 - ns
30 pF 7.0 - ns
TQspIscLKss7 Clock edge to slave select deasserted 15 pF 7.0 - ns
30 pF 7.0 - ns
Tqspicko7 Clock to output delay, all outputs 15 pF 5.2 14.8 ns
30 pF 5.2 14.8 ns
TQspIDCK? Setup time, all inputs 15 pF 14.0 - ns
30 pF 14.0 - ns
Tqspickp7 Hold time, all inputs 15 pF 0.0 - ns
30 pF 0.0 - ns
FQspIREFCLK7 Quad-SPI reference clock frequency 15 pF - 160 MHz
30 pF - 160 MHz
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Symbol Description’ Load Conditions? Min | Max Units
Faspiciky Quad-SPI device clock frequency 15 pF - 40 MHz
30 pF - 40 MHz
Notes:
1. The test conditions are configured for the linear Quad-SPI interface at 100 MHz with a 12 mA drive strength and fast slew rate.
2. 30 pFloads are for stacked modes.
3. Taspisssciks is only valid when two reference clock cycles are programmed between chip select and clock.
PS USB Interface
Table 43: ULPI Interface
Symbol Description’ Min Max Units
TuLPIDCK Input setup to ULPI clock, all inputs 4.5 - ns
TuLpPICKD Input hold to ULPI clock, all inputs 0 - ns
TuLpicko ULPI clock to output valid, all outputs 2.0 8.86 ns
FuLpicLk ULPI reference clock frequency - 60 MHz
Notes:

1. The test conditions are configured to the LVCMOS 3.3V I/O standard with a 12 mA drive strength, fast slew rate, and a 15 pF load.

PS Gigabit Ethernet Controller Interface

Table 44: RGMII Interface

Symbol Description’ Min Max Units
TDCGEMTXCLK Transmit clock duty cycle 45 55 %
TeemTXCKO TXD output clock to out time -0.5 0.5 ns
TGEMRXDCK RXD input setup time 0.8 - ns
TGEMRXCKD RXD input hold time 0.8 - ns
TmbrocLk MDC output clock period 400 - ns
TmbrockL MDC low time 160 - ns
TMDIOCKH MDC high time 160 - ns
Tmprobck MDIO input data setup time 80 - ns
Tmprockp MDIO input data hold time 0.0 - ns
Tmprocko MDIO output data delay time 1.0 15 ns
FGETXCLK RGMII_TX_CLK transmit clock frequency - 125 MHz
FeerxcLk RGMII_RX_CLK receive clock frequency - 125 MHz
FENET REF_CLK Ethernet reference clock frequency - 125 MHz

Notes:

1. The test conditions are configured to the LVCMOS 2.5V I/O standard with a 12 mA drive strength, fast slew rate, and a 15 pF load.
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PS SD/SDIO Controller Interface

Table 45: SD/SDI

O Interface

Symbol Description’ Min Max Units
SD/SDIO Interface DDR50 Mode
TbcDDRCLK SD device clock duty cycle 45 55 %
TsDDDRCKO1 Clock to output delay, data? 1.0 6.8 ns
TsppDRIVW Input valid data window? 3.5 - ns
TsppprRDCK2 Input setup time, command 4.7 - ns
TspDDDRCKD2 Input hold time, command 1.5 - ns
TspDDRCKO2 Clock to output delay, command 1.0 13.8 ns
FsppbpRreLk High-speed mode SD device clock frequency - 50 MHz
SD/SDIO Interface SDR104
TbcspHSCLKA SD device clock duty cycle 40 60 %
TsDSDRCKO1 Clock to output delay, all output? 1.0 3.2 ns
TsDSDRITVW Input valid data window? 0.5 - ul
FspspreLki SDR104 mode device clock frequency - 200 MHz
SD/SDIO Interface SDR50/25
TocspHSCLK2 SD device clock duty cycle 40 60 %
Tspsprcko2 Clock to output delay, all outputs? 1.0 6.8 ns
TspSDRAIVW Input valid data window3 0.3 - Ul
FspspreLk2 SDR50 mode device clock frequency - 100 MHz
SDR25 mode device clock frequency - 50 MHz
SD/SDIO Interface SDR12
ToCsDHSCLK3 SD device clock duty cycle 40 60 %
Tspsprcko3 Clock to output delay, all outputs 1.0 36.8 ns
TspsprRoCk3 Input setup time, all inputs 10.0 - ns
TspSDRCKD3 Input hold time, all inputs 1.5 - ns
FspspreLk3 SDR12 mode device clock frequency - 25 MHz
SD/SDIO Interface High-Speed Mode
ToCSDHSCLK SD device clock duty cycle 47 53 %
TspHscko Clock to output delay, all outputs? 2.2 13.8 ns
TsDHSDIVW Input valid data window3 0.35 - Ul
FspHscLk High-speed mode SD device clock frequency - 50 MHz
SD/SDIO Interface Standard Mode
ToespsciLk SD device clock duty cycle 45 55 %
Tspscko Clock to output delay, all outputs -2.0 4.5 ns
Tspspck Input setup time, all inputs 2.0 - ns
Tspsckp Input hold time, all inputs 2.0 - ns
FspipcLk Clock frequency in identification mode - 400 KHz
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Table 45: SD/SDIO Interface (cont'd)

Symbol Description’ Min Max Units
FspscLk Standard SD device clock frequency - 19 MHz
Notes:

1. The test conditions SD/SDIO standard mode (default speed mode) use an 8 mA drive strength, fast slew rate, and a 30 pF load. For SD/
SDIO high-speed mode, the test conditions use a 12 mA drive strength, fast slew rate, and a 30 pF load. For other SD/SDIO modes, the
test conditions use a 12 mA drive strength, fast slew rate, and a 15 pF load.

2. This specification is achieved using pre-determined DLL tuning.
3. This specification is required for capturing input data using DLL tuning.

PS eMMC Standard Interface

Table 46: eMMC Standard Interface

Symbol Description’ Min Max Units
eMMC Standard Interface
TDCEMMCHSCLK eMMC clock duty cycle 45 55 %
TEMMCHSCKO Clock to output delay, all outputs -2.0 4.5 ns
TEMMCHSDCK Input setup time, all inputs 2.0 - ns
TEMMCHSCKD Input hold time, all inputs 2.0 - ns
FEMMCHSCLK eMMC clock frequency - 25 MHz
eMMC High-Speed SDR Interface
TDCEMMCHSCLK eMMC high-speed SDR clock duty cycle 45 55 %
TEMMCHSCKO Clock to output delay, all outputs? 3.2 16.8 ns
TEMMCHSDIVW Input valid data window? 0.4 - uI
FEMMCHSCLK eMMC high speed SDR clock frequency - 50 MHz
eMMC High-Speed DDR Interface
TDCEMMCDDRCLK eMMC high-speed DDR clock duty cycle 45 55 %
TEMMCDDRSCKO1 Data clock to output delay? 2.7 7.3 ns
TEMMCDDRIVW Input valid data window3 3.5 - ns
TEMMCDDRSCKO2 Command clock to output delay 3.2 16 ns
TeMMCDDRDCK2 Command input setup time 3.9 - ns
TEMMCDDRCKD2 Command input hold time 2.5 - ns
FEMMCDDRCLK eMMC high-speed DDR clock frequency - 50 MHz
eMMC HS200 Interface
TDCEMMCHS200CLK eMMC HS200 clock duty cycle 40 60 %
TEMMCHS200CKO Clock to output delay, all outputs? 1.0 34 ns
TEMMCSDRITVW Input valid data window? 0.4 - ul
FEMMCHS200CLK eMMC HS200 clock frequency - 200 MHz
Notes:

1. The test conditions for eMMC standard mode use an 8 mA drive strength, fast slew rate, and a 30 pF load. For eMMC high-speed mode,
the test conditions use a 12 mA drive strength, fast slew rate, and a 30 pF load. For other eMMC modes, the test conditions use a 12 mA
drive strength, fast slew rate, and a 15 pF load.

2. This specification is achieved using pre-determined DLL tuning.
3. This specification is required for capturing input data using DLL tuning.
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PS I2C Controller Interface

Table 47: 12C Interface

Symbol Description’ Min Max Units
I2C Fast-mode Interface
TiacreKL SCL Low time 1.3 - Hs
Ti2CFCKH SCL High time 0.6 - ys
Ti2cFcko SDA clock to out delay - 900 ns
Tiacrpck SDA input setup time 100 - ns
FiocreLk SCL clock frequency - 400 KHz
I2C Standard-mode I