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Zyng UltraScale+ MPSoC Data Sheet:
DC and AC Switching Characteristics
(DS925)

Summary

The AMD Zynq™ UltraScale+™ MPSoCs are available in -3, -2, -1 speed
grades, with -3E devices having the highest performance. Some -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
Veent = 0.85V, using -2LE and -1LI devices, the speed specification for

the L devices is the same as the -21 or -11 speed grades. When operated at
Veeint = 0.72V, the -2LE and -1LI performance and static and dynamic

power is reduced.

DC and AC characteristics are specified in extended (E), industrial (1),
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 AMD Technical Information Portal .
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DC Characteristics

Absolute Maximum Ratings

Table: Absolute Maximum Ratings

De<crintion

Processor System (PS)

Ve PSINTEP PS primary -0.500 1.000 \%
logic full-
power
domain
supply
voltage

VCC_PSlNTLP PS primary -0.500 1.000 \
logic low-
power
domain
supply
voltage

VCC_PSAUX PS auxiliary -0.500 2.000 Vv

supply
voltage

Vce psinTrp. PS DDR -0.500 1.000 Vv
controller

and PHY

supply

voltage

DDR

Ve PSADC PS SYSMON -0.500 2.000 Vv
ADC supply
voltage
relative to
GND_PSADC
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Vee_pspLL

Vps_MGTRAV
cC

Vps_MGTRAVT
T

Vps_MGTREFC
LK

Vps_MGTRIN

Vcco_pspbpr

Vcc_PsDDR_P
LL

Vcco_psio

De<crintion

PS PLL

supply
voltage

PS-GTR

supply
voltage

PS-GTR
termination
voltage

PS-GTR
reference
clock input
voltage

PS-GTR
receiver
input
voltage

PS DDR I/O

supply
voltage

PS DDR PLL

supply
voltage

PS1/0
supply

-0.500

-0.500

-0.500

-0.500

-0.500

-0.500

-0.500

-0.500
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De<crintion

2
VpsIN

Ve _psBATT

Programmable

VcanT

3
VcanT 1o

4
Veeaux

PS 1/0 input
voltage

PS DDR 1/0O
input
voltage

PS battery-
backed RAM
and
battery-
backed
real-time
clock (RTC)
supply
voltage

Logic (PL)

Internal

supply
voltage

Internal
supply
voltage for
the 1/0
banks

Auxiliary

supply
voltage

-0.500

-0.500

-0.500

-0.500

-0.500

-0.500
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De<crintion

Vccgram > Supply -0.500 1.000 v
voltage for
the block
RAM and
UltraRAM

Vceo Output -0.500 3.400 \'%
drivers
supply
voltage for
HD I/O
banks

Output -0.500 2.000 \Y
drivers

supply

voltage for

HP I/0

banks

Auxiliary -0.500 2.000 \Y
supply

voltage for

the I/0

banks

4
Vecaux_io

VREF Input -0.500 2.000 \%
reference
voltage for
HP1/O
banks
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De<crintion

ViN 2,5,6,7 1/0O input -0.550 Vceo + 0.5 Vv
voltage for 50
HD I/0
banks

/O input -0.550 Vcco + 0.5 Vv
voltage for 50

HP 1/0

banks

Ipc Available -20 20 mA
output
current at
the pad

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

GTH or GTY Transceiver 8

VMGTAvVCC Analog -0.500 1.000 \%
supply
voltage for
transceiver
circuits

VMGTAVTT Analog -0.500 1.300 \%
supply
voltage for
transceiver
termination
circuits
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VMGTVCCAUX

VMGTREFCLK

VMGTAVTTRC
AL

De<crintion

Auxiliary
analog
Quad PLL
(QPLL)
voltage
supply for
transceivers

Transceiver
reference
clock
absolute
input
voltage

Analog
supply
voltage for
the resistor
calibration
circuit of
the
transceiver
column

Receiver
(RXP/RXN)
and
transmitter
(TXP/TXN)
absolute
input
voltage

-0.500 1.900
-0.500 1.300
-0.500 1.300
-0.500 1.200
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De<crintion

IDCIN-FLOAT

IpcIn-

MGTAVTT

IDCIN-GND

IpcIN-PROG

DC input -
current for

receiver

input pins

DC coupled

RX

termination

= floating

DC input -
current for

receiver

input pins

DC coupled

RX

termination

= VMGTAVTT

DC input -
current for

receiver

input pins

DC coupled

RX

termination

= GND 10

DC input -
current for

receiver

input pins

DC coupled

RX

termination

= program

mable !
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De<crintion

IpcouT- DC output - 6 mA
current for

transmitter

pins DC

coupled RX

termination

= floating

FLOAT

IpcouT- DC output - 6 mA
current for

transmitter

pins DC

coupled RX

termination

MGTAVTT

= VMGTAVTT
Video Codec Unit

VcaINT veu Internal -0.500 1.000 \
supply
voltage for
the video

codec unit
PL System Monitor

VccaDC PL System -0.500 2.000 \'%
Monitor
supply
relative to
GNDADC
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De<crintion

VREEP PL System -0.500 2.000 \Y
Monitor
reference
input
relative to
GNDADC

Temperature !2

TsTG Storage -65 150 °C

temperature
(ambient)
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De<crintion

TsoL Maximum - 260 °C
dry rework
soldering
temperature

Maximum - 250 °C
reflow
soldering
temperature
for
SBVA484,
SFVAG625,
SFV(C784,
SFVD784,
and
SFVE784
packages

Maximum - 245 °C
reflow
soldering
temperature
for
UBVA494,
UBVAS530,
FBVB90O,
FFVC900,
FFVB1156,
FFVC1156,
FFVB1517,
FFVF1517,
FFVC1760,
FFVD1760,
and
FFVE1924
packages
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De<crintion

Maximum - 225 °C
reflow
soldering
temperature
for
SFRA484,
SFRC784,
FFRB90O,
FFRC900,
FFRB1156,
FFRC1156,
FFRB1517,
and
FFRC1760
packages

TJ- Maximum - 125 °C
junction
temperature
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De<crintion

. 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 1, Table 2, and Table 3 for maximum overshoot and
undershoot specifications.

. VcaINT 10 must be connected to Vccgram-
. Vccaux_lo must be connected to Vccaux-
. The lower absolute voltage specification always applies.

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

. V| for the POR_OVERRIDE pin is unique. POR_OVERRIDE must be

connected to either GND (default) or VcconT- See Tpor in
Configuration Switching Characteristics for additional information.

. 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) .

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

Pagel7 of 574


https://docs.amd.com/go/en-US/ug571-ultrascale-selectio
https://docs.amd.com/go/en-US/ug576-ultrascale-gth-transceivers
https://docs.amd.com/go/en-US/ug578-ultrascale-gty-transceivers
https://docs.amd.com/go/en-US/ug1075-zynq-ultrascale-pkg-pinout

Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Recommended Operating Conditions

Table: Recommended Operating Conditions

Symbol Descrinti
on ,

Processor System

Vce psint  PS full- 0.808 0.850 0.892 \Y
power

domain

supply

voltage

3
FP

For -1LI 0.808 0.850 0.892 \Y
and -2LE

(Veaint =

0.72V)

devices:

PS full-

power

domain

supply

voltage

For -3E 0.873 0.900 0.927 Vv
devices:

PS full-

power

domain

supply

voltage
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Descrinti

nn ’

Vce psint  PS low- 0.808 0.850 0.892 \Y
Lp power

domain

supply

voltage

For -1LI 0.808 0.850 0.892 \Y
and -2LE

(Veaint =

0.72V)

devices:

PS low-

power

domain

supply

voltage

For -3E 0.873 0.900 0.927 \Y
devices:

PS low-

power

domain

supply

voltage

Vce psaux  PS 1.710 1.800 1.890 \Y
auxiliary

supply
voltage
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Descrinti

nn ’

Vce psint  PS DDR 0.808 0.850 0.892 \Y
controller

and PHY

supply

voltage

3
FP_DDR

For -1LI 0.808 0.850 0.892 \Y
and -2LE

(Veaint =

0.72V)

devices:

PS DDR

controller

and PHY

supply

voltage

For -3E 0.873 0.900 0.927 \Y
devices:

PS DDR

controller

and PHY

supply

voltage

Vce psap PS 1.710 1.800 1.890 \Y
C SYSMON

ADC

supply

voltage

relative

to

GND_PSA

DC
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Ve pspLL

Vps_MGTR

4
AVCC

Vps_MGTR

4
AVTT

Vcco_psb
5
DR

Vce_psbp
R_PLL

Vcco_psio
6

VpsIN

Descrinti

nn ’

PS PLL

supply
voltage

PS-GTR

supply
voltage

PS-GTR
terminati
on
voltage

PS DDR
/O

supply
voltage

PS DDR
PLL

supply
voltage

PS1/0
supply

PS1/0
input
voltage

PS DDR
/O input
voltage

1.164 1.200
0.825 0.850
1.746 1.800
1.06 -
1.710 1.800
1.710 -
-0.200 -
-0.200 -
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Descrinti

nn ’

Vcc pseaTr  PS 1.200 - 1.500 \Y

T 7 battery-
backed
RAM and
battery-
backed
real-time
clock
(RTC)
supply
voltage

Programmable Logic
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Symbol Descrinti

nn ’

VeCINT oL 0.825 0.850 0.876 Vv

internal
supply
voltage

For 1L 0.698 0.720 0.742 v

and -2LE
(Veaint =
0.72V)
devices:
PL
internal
supply
voltage

For —3E 0.873 0.900 0.927 \'

devices:
PL
internal
supply
voltage
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Descrinti

nn ’

VENTI0  pp 0.825 0.850 0.876 Vv
8

internal
supply
voltage
for the
/0 banks

For 1L 0.825 0.850 0.876 v

and -2LE
(Veaint =
0.72V)
devices:
PL
internal
supply
voltage
for the
/0 banks

For —3E 0.873 0.900 0.927 \'

devices:
PL
internal
supply
voltage
for the
/O banks

Page24 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Descrinti

nn ’

VCCBRAM Block 0.825 0.850 0.876 \Y
8 RAM and

UltraRAM

supply

voltage

For -3E 0.873 0.900 0.927 \Y
devices:

block

RAM and

UltraRAM

supply

voltage

VCCAUX Auxiliary 1.746 1.800 1.854 \Y,

11 supply
voltage

Supply 1.140 - 3.400 Vv
voltage
for HD

/O banks
9

Vcco

Supply 0.950 - 1.900 Vv
voltage
for HP

/O banks
10

VCCAUX_IO Auxiliary 1.746 1.800 1.854 \Y,
11 1/0

supply
voltage
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Descrinti

nn ’

/O input -0.200 -

voltage

Maximum
current
through
any PL or
PS pin in
a
powered
or
unpowere
d bank
when
forward
biasing
the clamp
diode

GTH or GTY Transceiver

VmMGTAVCC
15

0.873 0.900

Analog
supply
voltage
for the
GTH or
GTY
transceiv
er
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Descrinti

nn ’

VMGTAVIT  Analog 1.164 1.200 1.236 Y
15

supply
voltage
for the
GTH or
GTY
transmitt
er and
receiver
terminati
on
circuits

VMGTVCCA  uiliary 1.746 1.800 1.854 Vv
15

UXx analog
QPLL
voltage
supply
for the
transceiv
ers
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Symbol

VMGTAVTT

15
RCAL

VCU

VeaInT VE
U

Descrinti

nn ’

Analog 1.164 1.200

supply
voltage
for the
resistor
calibratio
n circuit
of the
GTH or
GTY
transceiv
er
column

Internal 0.873 0.900
supply

voltage

for the

VCU

PL System Monitor

Vceabc

PL 1.746 1.800

System
Monitor
supply
relative
to
GNDADC
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Descrinti

nn ’

VREFp oL 1.200 1.250 1.300 Y

System
Monitor
externally
supplied
reference
voltage
relative

to
GNDADC

Temperature
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Descrinti

nn ’

Junction
temperat
ure
operating
range for
extended
(E)
temperat
ure

devices
17

Junction
temperat
ure
operating
range for
industrial
)
temperat
ure
devices

Junction
temperat
ure
operating
range for
automoti
ve (Q)
temperat
ure
devices

-40

-40
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Descrinti

nn ’

Junction -55 - 125 °C
temperat

ure

operating

range for

military

(M)

temperat

ure

devices

Junction -40 - 125 °C
temperat

ure

operating

range for

eFUSE

program

ming
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Symbol Descrinti

nn y

. All voltages are relative to GND, assuming supplies are present.
. For the design of the power distribution system consult the

UltraScale Architecture PCB Design User Guide (UG583).

- Vcc_psINTFP_DDR Must be tied to Vcc_psinTEp-

4. Each voltage listed requires filtering as described in the UltraScale

10.
11.

12.
13.

14.
15.

Architecture PCB Design User Guide (UG583).

. Includes Vcco psppr of 1.2V, 1.35V, 1.5Vat =5% and 1.1V

+0.07V/-0.04V depending upon the tolerances required by specific
memory standards.

. Applies to all PS /O supply banks. Includes Vcco psio of 1.8V, 2.5V,

and 3.3V at +5%.

. Up to 1.89V is acceptable on Vcc psgatT- If the battery-backed RAM

or RTC is not used, connect Vcc_psgatT t0 GND or Ve psaux-

. VcaINT 10 must be connected to Vccgram-
. Includes Vo of 1.2V, 1.35V, 1.5V, 1.8V, and 2.5V at +5%, and

3.3V at +3/-5%.

Includes V¢ of 1.0V, 1.2V, 1.35V, 1.5V, and 1.8V at +5%.
Vccaux 10 must be connected to Vecaux-

The lower absolute voltage specification always applies.

V|n for the POR_OVERRIDE pin is unique. POR_OVERRIDE must be
connected to either GND (default) or VccnT- See Tpogr in
Configuration Switching Characteristics for additional information.
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) .
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Symbol Descrinti

nn ’

16. AMD 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 1 and Table 1) 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).

17. 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 T; = 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.

Available Speed Grades and Operating Voltages

Table 1 describes the speed grades and the Vc|yT Operating supply

voltages for the full-power, low-power, and DDR domains. For more
information on selecting devices and for available speed grades per device,
see the UltraScale Architecture and Product Data Sheet: Overview (DS890) ,
XA Zynq UltraScale+ MPSoC Data Sheet: Overview (DS894) or the Defense-
Grade UltraScale Architecture Data Sheet: Overview (DS895) .

Table: Available Speed Grades and Operating Voltages

Speed V CCINT V CCPSIN V CC_PSIN V CC_PSIN Units
Grade TLP TFP TFP_DDR

-3E 0.90 0.90 0.90 0.90 \'

-2E 0.85 0.85 0.85 0.85 \'
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Speed V CCINT y CCPSIN \ CCPSIN v CC_PSIN Units
Grade TLP TFP TFP_DDR

=21 0.85 0.85 0.85 0.85 \'
-2LE 0.85 0.85 0.85 0.85 \'%
-1E 0.85 0.85 0.85 0.85 \'
-11 0.85 0.85 0.85 0.85 \'
-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 \'
-2LE 0.72 0.85 0.85 0.85 \'
-1LI 0.72 0.85 0.85 0.85 \'

1. Refer to Speed Grade Designations for speed grade, temperature
ranges, and VccnT Operating voltages for specific devices.

DC Characteristics Over Recommended Operating Conditions

Table: DC Characteristics Over Recommended Operating Conditions

Symbol Descripti

on
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Descripti

on

VDRINT

VDraux

IREF

Data
retention

Veaint
voltage
(below
which
configura
tion data
might be
lost)

Data
retention

Veeaux
voltage
(below
which
configura
tion data
might be
lost)

VRer
leakage
current

per pin

0.68 - - \
1.5 - - \
- - 15 HA
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Descripti

on

Input or - - 15 MA
output

leakage

current

per pin

(HD1/0

and HP

1/072)

(sample-

tested)

Input or - - 113 MA
output

leakage

current

per pin

(PS DDR

1/0)

(sample-

tested)

Die input - - 3.1 pF
capacitan

ce at the

pad (HP

1/0)

Die input - - 4.75 pF
capacitan

ce at the

pad (HD

1/0)
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Descripti

on

IrRPU Pad pull- 75 - 190 HA
up (when
selected)
at
Vin = 0V,

Vecco =3
.3V

Pad pull- 50 - 169 A
up (when
selected)

at
Viy = OV,

Vcco =2
.5V

Pad pull- 60 - 120 HA
up (when

selected)

at

ViN = 0V,

Veco =1
.8V

Pad pull- 30 - 120 A
up (when

selected)

at

ViN = 0V,

Veco = 1

.5V
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Descripti

on

Pad pull- 10 - 100 HA
up (when

selected)

at

Vin = 0V,

Veco = 1

2V

IrRPD Pad pull- 60 - 200 HA
down
(when
selected)
at
ViN = 3.3
Vv

Pad pull- 29 - 120 A
down

(when

selected)

at

Vin=1.8

\Y

lccabcon  Analog - - 8 mA
PL supply

current

for the PL

SYSMON

circuits in

the

power-

up state
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Descripti

on

lccabcon
PS

lccaDCOFF
PL

lccADCOFF
PS

Analog
supply
current
for the PS
SYSMON
circuits in
the
power-
up state

Analog
supply
current
for the PL
SYSMON
circuits in
the
power-—
down
state

Analog
supply
current
for the PS
SYSMON
circuits in
the
power-
down
state
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lcc_psBAT

T

Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

4,5

Descripti

on

Battery
supply
current at

Vcc_psBAT
T =1.50

V, RTC
enabled

Battery
supply
current at

Ve _psBAT
T =1.50

V, RTC
disabled

Battery
supply
current at

Vcc_psBAT
T =1.20

V, RTC
enabled

Battery
supply
current at
Vce_psBaT
7=1.20
V, RTC
disabled
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Descripti

on

Ipsrs

Internal
VREF

Differenti
al
terminati
on

PS

Vec_psaux
additiona
| supply
current
during
eFUSE
program
ming

Program
mable
differenti
al
terminati
on
(TERM_10
0) for HP
I/0 banks

Temperat
ure diode
ideality
factor

Temperat
ure diode
series
resistanc
e

Vcco X Vcco X Vcco X
0.49 0.50 0.51
Vcco X Vceo X Vcco X
0.69 0.70 0.71
-35% 100 +35%
- 1.026 -

- 2 -
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Symbol Descripti

on

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

on

R Y Thevenin ~10% 8 40 +10% 8 Q
equivalen
t
resistanc
e of
program
mable
input
terminati
on to
Vcco/2
where
ODT =R
TT_40

Thevenin ~10% 8 48 +10% 8 Q
equivalen
t
resistanc
e of
program
mable
input
terminati
on to
Veco/2
where
ODT =R
TT_48
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Descripti

on

Thevenin ~10% 8 60 +10% 8 Q
equivalen
t
resistanc
e of
program
mable
input
terminati
on to
Vceo/2
where
ODT =R
TT_60

Program ~10% 8 40 +10% 8 Q
mable

input

terminati

on to

Vcco
where
ODT =R
TT_40

Program ~10% 8 48 +10% 8 Q
mable

input

terminati

on to

Vcco
where

ODT =R
TT_48
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Descripti

on

Program ~10% 8 60 +10% 8 Q
mable

input

terminati

on to

Vceo
where
ODT =R
TT_60

Program ~10% 8 120 +10% 8 Q
mable

input

terminati

on to

Vcco
where

ODT =R
TT_120

Program ~10% 8 240 +10% 8 Q
mable

input

terminati

on to

Vccowhe

re

ODT =R

TT_240

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

on

R 9 Thevenin -50% 40 +50% Q
equivalen
t
resistanc
e of
program
mable
input
terminati
on to
Vceo/2
where
ODT =R
TT_40

Thevenin -50% 48 +50% Q
equivalen
t
resistanc
e of
program
mable
input
terminati
on to
Veco/2
where
ODT =R
TT_48
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Descripti

on

Thevenin -50% 60 +50% Q
equivalen
t
resistanc
e of
program
mable
input
terminati
on to
Vcceo/2
where
ODT =R
TT_60

Program -50% 40 +50% Q
mable

input

terminati

on to

Vcco
where
ODT =R
TT_40

Program -50% 48 +50% Q
mable

input

terminati

on to

Vcco
where

ODT =R
TT_48
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Descripti

on

Program -50% 60 +50% Q
mable

input

terminati

on to

Vceo
where
ODT =R
TT_60

Program -50% 120 +50% Q
mable

input

terminati

on to

Vcco
where

ODT =R
TT_120

Program -50% 240 +50% Q
mable

input

terminati

on to

Vcco
where
ODT =R
TT_240

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

on

R 9 Thevenin -50% 48 +50% Q
equivalen
t
resistanc
e of
program
mable
input
terminati
on to
Vcceo/2
where
ODT =R
TT_48

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

2. For the HP /O banks with a Vg of 1.8V and separated Vg and
Vceaux 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. Icc_psgaTT 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. VRP resistor tolerance is (240Q +1%).

8. 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 SelectlO Resources User Guide (UG571).

Table: PS MIO Pull-up and Pull-down Current
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Symbol Description Min Max Units

Pad pull-up 20 80 A
(when

selected) at

ViN = 0V,

Vcco_psio =

3.3V

| 1
RPU

Pad pull-up 20 80 A
(when

selected) at

ViN = 0V,

Veco_psio =
2.5V

Pad pull-up 15 65 A
(when

selected) at

ViN = 0V,

Vcco_psio =
1.8V

IRPD Pad pu||— 20 80 MA
down (when

selected) at
ViN = 3.3V

Pad pull- 20 80 MA
down (when

selected) at
ViN = 2.5V

Pad pull- 15 65 A
down (when

selected) at

ViNy = 1.8V
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Symbol Description Min Max Units

1. After power-on, the reset values of the MIO pin configuration
registers enable and select the PS MIO pull-ups.

VIN Maximum Allowed AC Voltage Overshoot and Undershoot

Table: V;y Maximum Allowed AC Voltage Overshoot and Undershoot for HD
I/O Banks

AC Voltage % of Ul AC Voltage % of Ul
Overshnot at -40°C to Under<hnot at -40°C to
100°C 100°C
Veeo + 0.30 100% -0.30 100%
Veeo + 0.35 100% -0.35 90%
Vceo + 0.40 100% -0.40 78%
Vceo + 0.45 100% -0.45 40%
Vceo + 0.50 100% -0.50 24%
Vcco + 0.55 100% -0.55 18.0%
Vceo + 0.60 100% -0.60 13.0%
Veeo + 0.65 100% -0.65 10.8%
Vcco + 0.70 92% -0.70 9.0%
Veco + 0.75 92% -0.75 7.0%
Veeo + 0.80 92% -0.80 6.0%
Vceeo + 0.85 92% -0.85 5.0%
Veeo + 0.90 92% -0.90 4.0%
Veeo + 0.95 92% -0.95 2.5%
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AC Voltage % of Ul AC Voltage % of Ul

Overshnot at -40°C to Under<hnot at -40°C to
100°C 100°C

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

2. For Ul smaller than 20 ps.

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

Table: V;y Maximum Allowed AC Voltage Overshoot and Undershoot for HP
I/O Banks

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

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

2. For Ul smaller than 20 ps.

3. For the -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: Vpgy Maximum Allowed AC Voltage Overshoot and Undershoot for
PS 1/0 Banks

AC Voltage % of Ul AC Voltage % of Ul
Overshnot at -40°C to Under<honot at -40°C to
100°C 100°C

Vcco_ps|o + 0.3 100% -0.30 100%
0

Vcco_ps|o + 0.3 100% -0.35 75%
5

Vcco_ps|o + 0.4 100% -0.40 45%
0

Vcco_ps|o + 0.4 100% -0.45 40%
5

Vcco_ps|o + 0.5 75% -0.50 10%
0

Vcco_ps|o + 0.5 75% -0.55 6%
5

Vcco_ps|o + 0.6 60% -0.60 2%
0

Vcco_p5|o + 0.6 30% -0.65 0%
5

Vcco_ps|o + 0.7 20% -0.70 0%
0

Vcco_ps|o + 0.7 10% -0.75 0%
5

Vcco_ps|o + 0.8 10% -0.80 0%
0

Vcco_ps|o + 0.8 8% -0.85 0%
5
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AC Voltage % of Ul AC Voltage % of Ul
Overshnot at -40°C to Under<hnot at -40°C to
100°C 100°C
Vcco_ps|o + 0.9 6% -0.90 0%
0
Vcco_p5|o + 0.9 6% -0.95 0%
5

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

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

Quiescent Supply Current

Table: Typical Quiescent Supply Current

Symb Descr Devic Speed Grade and V CCINT Qperating Units

ol iptio e Voltages
n

0.85V
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Descr Devic Speed Grade and V CCINT QOperating Units
iptio e Voltages

n

0.85V

lccon Quie XCZU N/A 212 212 193 193 mA

TQ scent 1
Vcain
XCzZU N/A 393 393 344 344 mA
T 2
suppl
y XCZU N/A 393 393 344 344 mA
curre 3

nt
XCzu N/A 394 394 348 348 mA

3T

XCzU 719 684 684 601 601 mA

XCzu 719 684 684 601 601 mA

XCZU 1629 1549 1549 1358 1358 mA

XCZu 1263 1201 1201 1055 1055 mA

XCZU 1629 1549 1549 1358 1358 mA

XCZU 1786 1699 1699 1491 1491 mA

11

XCzZzU 1987 1890 1890 1660 1660 mA
15
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Symb Descr Devic Speed Grade and V CCINT Operating Units
ol iptio e Voltages

n

0.85V

XCZU 2728 2594 2594 2275 2275 mA
17

XCZU 2728 2594 2594 2275 2275 mA

19

XAZU N/A N/A 212 N/A 193 mA

XAZU N/A N/A 393 N/A 344 mA

XAZU N/A N/A 393 N/A 344 mA

XAZU N/A N/A 394 N/A 348 mA

3T

XAZU N/A N/A 684 N/A 601 mA

XAZU N/A N/A 684 N/A 601 mA

XAZU N/A N/A 1201 N/A N/A mA

XAZU N/A N/A 1699 N/A N/A mA

11

XQZU N/A 393 393 N/A 344 mA
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Symb Descr Devic Speed Grade and V CCINT Operating Units
ol iptio e Voltages

n

0.85V

XQZU N/A 1201 1201 N/A 1055 mA

XQZU N/A 1549 1549 N/A 1358 mA

XQZU N/A 1699 1699 N/A 1491 mA

XQZU N/A 1890 1890 N/A 1660 mA

15

XQZU N/A 2594 2594 N/A 2275 mA
19
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Descr Devic Speed Grade and V CCINT Qperating
iptio e Voltages

n

0.85V

lcany Quie  XCZU  N/A 44 44 44 44 mA
T.10Q scent 1

Vv

N xczu  NJA 44 44 44 44 mA

T_10 )

suppl

y XCZU N/A 44 44 44 44 mA

curre 3

nt
XCZU N/A 16 16 16 16 mA
3T
XCZU = 61 59 59 59 50 mA
4
XCZU 61 59 59 59 50 mA
5
XCZU = 61 59 59 59 50 mA
6
XCzU 120 115 115 115 115  mA
7
XCZU = 61 59 59 59 50 mA
9

XCzU 120 115 115 115 115 mA
11

XCzU 61 59 59 59 59 mA
15
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Symb Descr Devic Speed Grade and V CCINT Qperating
ol iptio e Voltages

n

0.85V

XCzU 164 158 158 158 158 mA
17

XCzu 164 158 158 158 158 mA

19

XAZU N/A N/A 44 N/A 44 mA

XAZU N/A N/A 44 N/A 44 mA

XAZU N/A N/A 44 N/A 44 mA

XAZU N/A N/A 16 N/A 16 mA

3T

XAZU N/A N/A 59 N/A 59 mA

XAZU N/A N/A 59 N/A 59 mA

XAZU N/A N/A 115 N/A N/A mA

XAZU N/A N/A 115 N/A N/A mA

11

XQZU N/A 44 44 N/A 44 mA
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Symb Descr Devic Speed Grade and V CCINT Qperating
ol iptio e Voltages

n

0.85V

XQZU N/A 115 115 N/A 115 mA

XQZU N/A 59 59 N/A 59 mA

XQZU N/A 115 115 N/A 115 mA

XQZU N/A 59 59 N/A 59 mA

15

XQZU N/A 158 158 N/A 158 mA

19
ICCOQ Quie All 1 1 1 1 1 mA
scent devic
VCCO es
suppl
y
curre
nt
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Descr Devic Speed Grade and V CCINT QOperating Units
iptio e Voltages

n

0.85V

XQ scent 1

Vv

A xczu  N/A 55 55 55 55 mA

UX 2

suppl

y XCZU N/A 55 55 55 55 mA

curre 3

nt
XCZU N/A 72 72 72 72 mA
3T

XCzU 90 90 90 90 90 mA

XCzu 90 90 90 90 90 mA

XCzZU 227 227 227 227 227 mA

XCzU 174 174 174 174 174 mA

XCzZU 227 227 227 227 227 mA

XCzu 255 255 255 255 255 mA

11

XCzU 266 266 266 266 266 mA
15
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Symb Descr Devic Speed Grade and V CCINT Qperating
ol iptio e Voltages

n

0.85V

XCzU 396 396 396 396 396 mA
17

XCzu 396 396 396 396 396 mA

19

XAZU N/A N/A 29 N/A 29 mA

XAZU N/A N/A 55 N/A 55 mA

XAZU N/A N/A 55 N/A 55 mA

XAZU N/A N/A 72 N/A 72 mA

3T

XAZU N/A N/A 90 N/A 90 mA

XAZU N/A N/A 90 N/A 90 mA

XAZU N/A N/A 174 N/A N/A mA

XAZU N/A N/A 255 N/A N/A mA

11

XQZU N/A 55 55 N/A 55 mA
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Symb Descr Devic Speed Grade and V CCINT Operating Units
ol iptio e Voltages

n

0.85V

XQZU N/A 174 174 N/A 174 mA

XQZU N/A 227 227 N/A 227 mA

XQZU N/A 255 255 N/A 255 mA

XQZU N/A 266 266 N/A 266 mA

15

XQZU N/A 396 396 N/A 396 mA
19
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Descr Devic Speed Grade and V CCINT QOperating Units
iptio e Voltages

n

0.85V

X_10Q scent 1

Vv

A xczu  N/A 26 26 26 26  mA

uxiao

suppl

y XCZU N/A 26 26 26 26 mA

curre 3

nt
XCzZU N/A 8 8 8 8 mA
3T
XCZU 32 32 32 32 32 mA
4

XCzu 32 32 32 32 32 mA

XCzU 33 33 33 33 33 mA

XCzu 56 56 56 56 56 mA

XCzU 33 33 33 33 33 mA

XCzu 56 56 56 56 56 mA

11

XCzU 33 33 33 33 33 mA
15
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Symb Descr Devic Speed Grade and V CCINT Operating Units
ol iptio e Voltages

n

0.85V

XCZU 74 74 74 /74 /74 mA
17

XCzU 74 74 74 74 74 mA

19

XAZU N/A N/A 26 N/A 26 mA

XAZU N/A N/A 26 N/A 26 mA

XAZU N/A N/A 26 N/A 26 mA

XAZU N/A N/A 8 N/A 8 mA

3T

XAZU N/A N/A 32 N/A 32 mA

XAZU N/A N/A 32 N/A 32 mA

XAZU N/A N/A 56 N/A N/A mA

XAZU N/A N/A 56 N/A N/A mA

11

XQZU N/A 26 26 N/A 26 mA
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Symb Descr Devic Speed Grade and V CCINT Operating Units
ol iptio e Voltages

n

0.85V

5

XQzu N/A 56 56 N/A 56 mA
7

XQZU N/A 33 33 N/A 33 mA
9

XQzu N/A 56 56 N/A 56 mA
11

XQZU N/A 33 33 N/A 33 mA
15

XQZU N/A 74 74 N/A 74 mA
19
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Descr Devic Speed Grade and V CCINT QOperating Units
iptio e Voltages

n

0.85V

ICCBR Quie XCZU N/A 3 3 3 3 mA
AMQ scent 1

Vv

B xczu N/A 6 6 6 6 mA

RAM >

suppl

y XCZU N/A 6 6 6 6 mA

curre 3

nt
XCzZU N/A 7 7 7 7 mA
3T
XCZU 9 9 9 9 9 mA
4
XCzZU 9 9 9 9 9 mA
5
XCZU 25 24 24 24 24 mA
6
XCzZU 16 15 15 15 15 mA
7
XCZU 25 24 24 24 24 mA
9
XCzZU 23 22 22 22 22 mA

11

XCzU 29 28 28 28 28 mA
15
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Symb Descr Devic Speed Grade and V CCINT Qperating
ol iptio e Voltages

n

0.85V

XCzU 37 35 35 35 35 mA
17

XCzu 37 35 35 35 35 mA

19

XAZU N/A N/A 3 N/A 3 mA
1

XAZU N/A N/A 6 N/A 6 mA
2

XAZU N/A N/A 6 N/A 6 mA
3

XAZU N/A N/A 7 N/A 7 mA
3T

XAZU N/A N/A 9 N/A 9 mA
4

XAZU N/A N/A 9 N/A 9 mA

XAZU N/A N/A 15 N/A N/A mA
XAZU N/A N/A 22 N/A N/A mA

11

XQZU N/A 6 6 N/A 6 mA
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Symb Descr Devic Speed Grade and V CCINT Operating Units
ol iptio e Voltages

n

0.85V

5
XQzu N/A 15 15 N/A 15 mA
7
XQZU N/A 24 24 N/A 24 mA
9

XQZU N/A 22 22 N/A 22 mA

XQZU N/A 28 28 N/A 28 mA
15
XQzu N/A 35 35 N/A 35 mA
19

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 /0 pins are
3-state and floating.

3. Use the Xilinx Power Estimator (XPE) spreadsheet tool (download at
www.amd.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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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 4). The FPD (when used) must be powered
before PS_POR_B is released.

To achieve minimum current draw 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. Vec_psINTLP
2. VCC_PSAUX’ VCC_PSADC! and VCC_PSPLL in any order or simultaneously.

3. Vcco_psio

To achieve minimum current draw 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_PSlNTFP and VCC_PS|NTFP_DDR driven from the same Supply source.
2. Vps_mcTrAVCC and Ve psppr_pLL in any order or simultaneously.
3. VPS_MGTRAVTT and VCCO_PSDDR in any order or simultaneously.

PL Power-On/Off Power Supply Sequencing

The recommended power-on sequence is VcoinT, VeainT 10/ VCCBRAM
/VCC|NT_VCU y VCCAUX/VCCAUXJO’ and VCCO 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 VccnyT and

VcainT 10/ Vecsram have the same recommended voltage levels, they can be
powered by the same supply and ramped simultaneously. VccnT 10 Mmust be
connected to Vccgram- If Vecaux/Vecaux 10 and Veco have the same

recommended voltage levels, they can be powered by the same supply and
ramped simultaneously. Vccaux and Vecaux 1o must be connected together.

Page70 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Vceapc 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 VcoinT: VMcTAVCS: VMcTAVTT OR

VMGTAVCC! VCClNT’ VMGTAVTT' There is no recommended sequencing for
VmcTtvecaux- Both Vyctavee and Veeint can be ramped simultaneously. The

recommended power-off sequence is the reverse of the power-on sequence
to achieve minimum current draw. If these recommended sequences are not
met, current drawn from VygTayTT €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 1 shows the minimum current, in addition to Iccq maximum, required
by each Zynq 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 Vccy1 is applied. Once initialized and
configured, use the Xilinx Power Estimator (XPE) spreadsheet tool (download
at www.amd.com/power) to estimate current drain on these supplies. XPE is
also used to estimate power-on current for all supplies.

Table: Power-on Current by Device
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| CC | CCINTMI I CCINT_I | CCOMI | CCAUXMI Units
Min = N OMIN 4+ N N +
| CCBRAM | CCAUX_I
MIN OMIN
| CCQ + | CCINT | CCBRAM | CCOQ | CCAUX
Q + Q + + Q +
| CCINT.I | CCAUX_I
0Q + oQ +
XCZU1 464 155 50 111 mA
XAZU1
XCZU2 464 155 50 111 mA
XAZU?2
XCZU3 464 155 50 111 mA
XAZU3
XQZU3
XCZU3T 472 158 50 113 mA
XAZU3T
XC7ZU4 770 257 50 386 mA
XAZU4
XCZUS 770 257 50 386 mA
XAZU5
XQZzU5
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| CC | CCINTMI I CCINT_I | CCOMI | CCAUXMI Units
Min = N OMIN 4+ N N +
| CCBRAM | CCAUX_I
MIN OMIN
| CCQ + | CCINT CCBRAM | CCOQ | CCAUX
Q + Q + + Q +
| CCINT.I | CCAUX_I
0Q + oQ +
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
XQZuU11
XCZUT5 2242 748 63 810 mA
XQZU15
XCzu17 3433 1145 96 1240 mA
XCzZU19 3433 1145 96 1240 mA
XQZUu19

Table: Power Supply Ramp Time

Symbol Description Min Max Units
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Symbol Description Min Max Units

TvcaINT Ramp time 0.2 40 ms
from GND
to 95% of

VcanT

TVCClNT_lO Ramp time 0.2 40 ms
from GND
to 95% of

VeanT o

TVCClNT_VCU Ramp time 0.2 40 ms
from GND
to 95% of

VeanT veu

Tvcco Ramp time 0.2 40 ms
from GND
to 95% of

Veco

Tvccaux Ramp time 0.2 40 ms
from GND
to 95% of

Vceaux

TVCCBRAM Ramp time 0.2 40 ms
from GND
to 95% of

VccBrAM

TMGTAVCC Ramp time 0.2 40 ms
from GND
to 95% of

VmGTAvVCC
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Symbol Description Min Max Units

TMGTAVTT Ramp time 0.2 40 ms
from GND
to 95% of

VMGTAVTT

TMGTVCCAUX Ramp time 0.2 40 ms
from GND
to 95% of

VMGTVCCAUX

TVCC_PSINTFP Ramp time 0.2 40 ms
from GND
to 95% of

Ve _PSINTFP

TVCC_PSlNTLP Ramp time 0.2 40 ms
from GND
to 95% of

Vcc_psINTLP

TVCC_PSAUX Ramp time 0.2 40 ms
from GND
to 95% of

Ve _psaux

Tvcc psinTEP Ramp time 0.2 40 ms
from GND
to 95% of

Ve PSINTFP.
DDR

DDR

Tvcc_psabc Ramp time 0.2 40 ms
from GND
to 95% of

Vcc_psabc
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Symbol Description Min Max Units

Tvcc_pspLL Ramp time 0.2 40 ms
from GND
to 95% of

Ve pspLL

Tps_McgTRAVC Ramp time 0.2 40 ms
C from GND
to 95% of

Vcc_MGTRAV
cC

TPS_MGTRAVT Ramp time 0.2 40 ms
from GND
to 95% of

Vcc_MGTRAV
T

T

Tvcco_pspbD Ramp time 0.2 40 ms
from GND
to 95% of

Vcco_psbpr

R

TVCC_PSDDR_ Ramp time 0.2 40 ms
from GND
to 95% of

Vcc_PSDDR_P

PLL

LL

Tvcco_psio Ramp time 0.2 40 ms
from GND
to 95% of

Vcco_psio

DC Input and Output Levels

Values for V| and V,y are recommended input voltages. Values for I and

lon are guaranteed over the recommended operating conditions at the Vg
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and Vgy test points. Only selected standards are tested. These are chosen

to ensure that all standards meet their specifications. The selected
standards are tested at a minimum V¢ with the respective Vg and Vgy

voltage levels shown. Other standards are sample tested.

PS I/O Levels

Table: PS MIO and CONFIG DC Input and Output Levels

LVCM - 0.80 2.00 Vcco 0.40  2.40 12 -12
0S33  0.30 0 0 pSIO
0
LVCM - 0.70  1.70  Vcco 0.70  1.70 12 -12
0S25 0.30 0 0 PSIO
0 + 0.3
0
LVCM - 35% 65% Vcco  0.45  Veeo 12 -12
0S18  0.30  Veco Veco  psi0 pSIO
0 _pPsio  _psio + 0.3 -
0 0.45

1. Tested according to relevant specifications.

Table: PS DDR DC Input and Output Levels

Page77 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

DDR  0.00 Vsgr Vrer  Veco 0.8x  0.8x 10 -0.1
4 0 - +0.1  pspp  Vec  Vee
0.10 00 R O_PSD  O_PSD
0 DR~ DRT
0.15 0.15
0 0
LPDD  0.00 Vggr  Vree Veco  0.3x  0.3x 0.1 -10
R4 0 - +0.1  pspp Vec  Vec
0.10 00 R O_PSD  O_PSD
0 DR~ DRT
0.15 0.15
0 0
DDR - VRee Vree | Veco  0.5x 0.5 x 8 -8
3 0.30 - +0.1  pspp  Yec  Vec
0 0.10 00 R O_PSD  O_PSD
0 DR~ DRT
0.17 0.17
5 5
LPDD  0.00 Vmgr  Vree Veco  0.5x  0.5x 8 -8
R3 0 - +0.1  pspp Vec  Vec
0.10 00 R O_PSD  O_PSD
0 DR~ DRT
0.15 0.15
0 0
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1. Tested according to relevant specifications.
2. DDR4 V(| /VoHn specifications are only applicable for DQ/DQS pins.

PL I/O Levels

Table: SelectlO DC Input and Output Levels For HD I/0O Banks

_ 0.30 - +0.1 +0. 0 -
0 0.10 00 300 0.40
0 0
HSTL - VReek VRee Veco 040 Voo 8.0 -8.0
_1_18  0.30 _ +01 40, 0 _
0 0.10 00 300 0.40
0 0
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HSUL - Veegr  Veer Veco  20%  80% 0.1 -0.1
_12 0.30 - +01  +0. Vcco Veco
0 0.13 30 300
0
LVCM - 35% 65% Vceo 0.40 Vceo Note Note
OS12  0.30  Vcco  Veco + 0. 0 - 3 3
0 300 0.40
0
LVCM - 35% 65% Vceo 0.45 Vceo Note Note
OS15 0.30 VCCO VCCO + 0. 0 - 4 4
0 300 0.45
0
LVCM - 35% 65% Vceco 0.45 Vceo Note Note
0S18 0.30 VCCO VCCO + 0. 0 - 4 4
0 300 0.45
0
LVCM - 0.70 1.70  Vcco 0.40  Vcco Note  Note
0S25 0.30 0 0 + 0. 0 - 4 4
0 300 0.40
0
LVCM -  0.80 2.00 3.40 0.40 Vcco Note Note
0S33  0.30 0 0 0 0 - 4 4
0 0.40
0
LVTT - 0.80 2.00 3.40 0.40 2.40 Note Note
L 0.30 0 0 0 0 0 4 4
0
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SSTL
12

SSTL
135

SSTL
135_1

SSTL
15

SSTL
15_l

SSTL
18_l

SSTL
18_ll

0.30
0

VREF
+ 0.0
90

VREF
+ 0.0
90

VREF
+ 0.1
00

VREF
+ 0.1
00

VRer
+ 0.1
25

VREF
+ 0.1
25

Vcco
+ 0.
300

Vcco
+ 0.
300

Vcco
+ 0.
300

Vcco
+ 0.
300

Vcco
+ 0.
300

Vcco
+ 0.
300
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0.15

Veco
/2 -
0.15

Vcco
/2 -
0.17

Vcco
/2 -
0.17

Vcco
/2 -
0.47

Vcco
/2 -
0.60
0

0.15

Vcco
/2 +
0.15

Vcco
/2 +
0.17

Vcco
/2 +
0.17

Vcco
/2 +
0.47

Vcco

/2 +

0.60
0

142 -

5 142

5

8.9 -89
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8.9 -89
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1. Tested according to relevant specifications.

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

3. Supported drive strengths of 4, 8, or 12 mA in HD 1/O banks.

4. Supported drive strengths of 4, 8, 12, or 16 mA in HD |/0O banks.

Table: SelectlO DC Input and Output Levels for HP I/O Banks

HSTL
_1_12

HSTL
_1_18

0.30

VRer VRer Veco  0.40
- +0.1 +0. 0
0.10 00 300

Veer  VRer Veco  25%
- +0.0 +0. Veco
0.08 80 300

Veer  VRer Veco  0.40

- + 0.1 + 0. 0
0.10 00 300
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HSUL
12

LVCM
0S12

LVCM
OS15

LVCM
0S18

LVDC
I_15

LVDC
1I_18

0.30

35%
Vcco

35%
Vcco

35%
Vcco

35%
Vcco

35%
Vcco

VREF
+ 0.1
30

65%
Vcco

65%
Vcco

65%
Vcco

65%
Vcco

65%
Vcco

Vcco
+ 0.
300

Vcco
+ 0.
300

Vcco
+ 0.
300

Vcco
+ 0.
300

Vcco
+ 0.
300

Vcco
+ 0.
300
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0.45

0.45

0.45

0.45
0

80%
Vcco

Vcco

0.40

Vcco

0.45

Vcco

0.45

Vcco

0.45

Vcco

0.45

0.1

Note

Note

Note

7.0

7.0

-0.1

Note

Note

Note

-7.0

-7.0
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SSTL
12

SSTL
135

SSTL
15

SSTL
18_1

MIPI_
DPHY

DCI_
LP©

0.30

VREF
+ 0.1
00

VREF
+ 0.0
90

VRer
+ 0.1
00

VREF
+ 0.1
25

0.88

Vcco
+ 0.
300

Vcco
+ 0.
300

Vcco
+ 0.
300

Vcco
+ 0.
300

Vcco
+ 0.
300
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0

1.10
0

8.0 -8.0
9.0 -9.0
10.0 -10.0
7.0 -7.0
0.01  -0.01



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

1. Tested according to relevant specifications.

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

3. POD10 and POD12 DC input and output levels are shown in Table 3,

Table 8, and Table 9.

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

. Supported drive strengths of 2, 4, 6, 8, or 12 mA in HP 1/0 banks.

Low-power option for MIPI_DPHY_DCI.

. When operating at data rates greater than 1500 Mb/s, the minimum

Vi is 0.790V. MIPI D-PHY data rates are outlined in Table 3 .

Table: DC Input Levels for Single-ended POD10 and POD12 1/0 Standards
for HP 1/0O Banks

1/0
Standard

PODI10 -0.300 VREF - VREF + 0.06 VCCO + 0.3
0.068 8 00

POD12 -0.300 VREF - VREF + 0.06 VCCO + 0.3
0.068 8 00

1. Tested according to relevant specifications.

2. Standards specified using the default I/O standard configuration.
For details, see the UltraScale Architecture SelectlO Resources User
Guide (UG571) .
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Table: Differential SelectlO DC Input and Output Levels for HD I/O and HP
I/O Banks

I/ vV ICM () v ID
0]

T T T
y Y Y
P P P
S 0. 0. 1 0. - - - - 0. 0. 1. 0. 0. O
U 5 9 3 0 7 9 1 1 1 2
B 0 O O 7 o 0 O o 5 oO
L O o0 o0 oO O 0 O O o0 o
\
D
S
8
L 0. 1. 1 0. 0. 0. - - - = - - - -
\ 3 2 4 1 3 ©
PE O O 2 O 5 O
C o o0 5 0 0 O
L
9
st 0. 0. 0. 0. - 0. - - - = - - - -
\' 0 2 3 1 4
s 7 0 3 4 5
4 O o0 O O 0
0
0
1
8
10
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1. Vicm is the input common mode voltage.
2. V|p is the input differential voltage (Q - Q).

w

. Vingns and V) 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 1.

LVDS is specified in Table 1.

. The SUB_LVDS receiver is supported in HP 1/0 and HD 1/0 banks.
The SUB_LVDS transmitter is supported only in HP 1/0 banks.
9. LVPECL is supported only in HD I/O banks.

10. SLVS_400_18 is supported only in HP I/O banks.

11.SLVS_400_25 is supported only in HD I/O banks.

12. MIPI_DPHY_ DCI_HS is supported only in HP 1/0O banks.

13. High-speed option for MIPI_DPHY_DCI. The V,p maximum is aligned

® N v o»

with the standard’s specification. A higher V|p is acceptable as long
as the V| specification is also met.

14. When operating at data rates greater than 1500 Mb/s, the minimum
V|p is 0.040V. MIPI D-PHY data rates are outlined in Table 3 .

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

1/O V ICM (V)
Stan
dard

DIFF 0.30 0.75 1.12 0.10 - 040 Ve 80 -8.0
_HS 0 0 5 0 0 -
TL_| 0.4

00
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/0
Stan
dard

DIFF
_HS
TL_I
_18

DIFF
_HS

UL
12

DIFF
_SST
L12

DIFF
_SST
L13

DIFF
_SST
L13
5_11

vV ICM (V)

0.30

0.30

0.30

0.30

0.30
0

0.90

0.60

0.60

0.67

0.67
5

1.42

0.85

0.85

1.00

1.00
0

0.10 -

0.10 -

0.10 -

0.10 -

0.10 -

Page89 of 574

0.40

(Vee
o/2)
+ 0
.150

(Vee
o/2)
+ 0
.150

(Vec
o/2)
+ 0
.150

8.0

0.1

14.2

8.9

13.0

-8.0

-0.1

14.2

-8.9

13.0



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

1/0 VvV ICM (V)
Stan
dard

DIFF 030 0.75 1.12 0.0 - (V¢
SST 0 0 5 0 0/2)
L15 _

0.1

75
DIFF 030 0.75 1.12 0.10 - (V¢
SST 0 0 5 0 0/2)
L15_ _
I 0.1

75
DIFF 030 0.90 1.42 0.10 -  (Vcc
SST 0 0 5 0 0/2)
L18_ _
| 0.4

70
DIFF 030 0.90 1.42 0.10 -  (Vcc
SST 0 0 5 0 0/2)
L18_ _
: 0.6

00

1. V|cm is the input common mode voltage.

2. V|p is the input differential voltage.

3. VgL is the single-ended low-output voltage.
4. Vop is the single-ended high-output voltage.
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Table: Complementary Differential SelectlO DC Input and Output Levels for
HP 1/0 Banks

1/0
Stan
dard

DIFF
_HS
TL_I

DIFF
_HS
TL_I
12

DIFF
_HS
TL_I
18

DIFF
_HS

UL
12

DIFF
_SST
L12

vV ICM (V)

0.68

0.40

o/2)

0.1
75

(Vcc
o/2)

0.1
20

(Ve
o/2)

0.1
50

o/2

(Vec
o/2)
+ 0
.150

0.60

o/2)
+0
175

(Vee
o/2)
+ 0
.120

(Vec
o/2)
+ 0
.150

0.10 -

0.10 -

0.10 -

0.10 -

0.10 -
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1/0 VvV ICM (V)
Stan
dard

DIFF  (Vcc  Vee  (Vee 010 - (Vee  (Vee 9.0 -9.0
SST /2)  o/2  o/2) 0 o/2) o/2)
L13 - +0 - 40
> 0.1 150 0.1  .150

50 50
DIFF  (Vcc  Vee  (Vee 010 - (Vee (Ve 100 -
SST O 6/2)  o/2 0/2) 0 0/2) 0o/2) 10.0
LT5 - +0 - 40

0.1 175 0.1 175

75 75
DIFF  (Vcc  Vee  (NVee 010 - (Vee NVee 7.0 -7.0
SST 5/2)  o/2  o/2) 0 o/2) o/2)
Lis_ - +0 - 40
| 0.1 175 0.4 .470

75 70

1. DIFF_POD10 and DIFF_POD12 HP I/0O bank specifications are shown
in Table 7, Table 8, and Table 9.
- Vicm is the input common mode voltage.

. V|p is the input differential voltage.
. VoL is the single-ended low-output voltage.

ul . W N

VoH is the single-ended high-output voltage.

Table: DC Input Levels for Differential POD10 and POD12 I/0O Standards for
HP 1/0 Banks
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1/0
Standard

DIFF_POD 0.630 0.700 0.770 0.140 -
10
DIFF_POD 0.756 0.840 0.924 0.160 -
12

1. Tested according to relevant specifications.

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

Table: DC Output Levels for Single-ended and Differential POD10 and
POD12 Standards for HP 1/O Banks

Symbol  Descrip

tion

ROL Pull- VOM_DC 36 40 44 Q
down (as
resistan  describ
ce ed in
Table
9)
ROH PuIl—up VOM_DC 36 40 44 Q
resistan  (as
ce describ
ed in
Table
9)
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Symbol Descrip V OUT

tion

1. Tested according to relevant specifications.

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

Table: Definitions for DC Output Levels for Single-ended and Differential
POD10 and POD12 Standards for HP I/O Banks

Description All Speed
Grades
VoMm_DcC DC output Mid 0.8 X Vcco Vv
measurement
level (for IV

curve linearity)

LVDS DC Specifications (LVDS_25)

The LVDS_25 standard is available in the HD 1/0O banks. See the UltraScale
Architecture SelectlO Resources User Guide (UG571) for more information.

Table: LVDS_25 DC Specifications
DC

Paramete
r

Veeo ! Supply 2.375 2.500 2.625 \Y
voltage
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DC

Paramete
r

VIDIFF Differenti 100 350 600 2 mV
al input
voltage:

Q- Q),
Q = High

(_6‘ Q)!
Q = High

Vicm Input 0.300 1.200 1.425 \Y
common-
mode
voltage

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

can be chosen as long as the input voltage levels do not violate the
Recommended Operating Condition (Table 1) specification for the
VN 1/0 pin voltage.

2. Maximum V|pgr value is specified for the maximum V|cum
specification. With a lower V|cy, a higher Vpgg 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 1/O banks. See the UltraScale
Architecture SelectlO Resources User Guide (UG571) for more information.

Table: LVDS DC Specifications
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DC Conditi
Parame ons
ter
Veeo 1 Supply voltage 1.710 1.800 1.890 \Y
Vopipe ¢ Differen Ry =10 247 350 454 mV
tial 00
output across
voltage: Q and
(Q - 6)! Q
Q = Hig signals
h
(_5 - Q)’
Q = Hig
h
Vocum 2 Output Rr=10 1.000 1.250 1.425 Vv
commo  (0Q
n- across
mode Q and
voltage
signals
VIDIEE 3 Differential input 100 350 600 3 mV
voltage:
(Q- Q) Q = High
(Q- Q) Q = High
VicmM_pc  Input common- 0.300 1.200 1.425 \Y
4 mode voltage (DC
coupling)
VicmM_ac Input common- 0.600 - 1.100 \
5 mode voltage (AC
coupling)
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Symbol DC Conditi Min Typ

Parame ons
ter

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

specified level only if internal differential termination is not used. In
this scenario, Vcco must be chosen to ensure the input pin voltage

levels do not violate the Recommended Operating Condition (Table
1) specification for the V,y 1/0 pin voltage.

2. Vocm and Vopyrr values are for LVDS_PRE_EMPHASIS = FALSE.
3. Maximum V|per value is specified for the maximum V|cy
specification. With a lower V|cum, a higher Vpgf 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_LEVELT,
EQ_LEVEL2, EQ_LEVEL3, EQ_LEVEL4.

AC Switching Characteristics

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

Table: Speed Specification Version By Device

2023.2.1 Device

1.06 XCZU3TCG, XCZU3TEG
XAZU3TEG
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2023.2.1 Device

1.30 XCZU1CG, XCZU1EG, XCZU2CG,

XCZUZ2EG, XCZU3CG, XCZU3EG,
XCZU4CG, XCZU4EG, XCZU4EV,
XCZU5CG, XCZUSEG, XCZUSEY,
XCZU6CG, XCZUGEG, XCZU7CG,
XCZU7EG, XCZU7EV, XCZU9CG,
XCZU9EG, XCZU11EG, XCZUT15EG,
XCZU17EG, XCZU19EG

XAZU1EG

XQZU3EG, XQZUS5SEV, XQZU7EV,
XQZU9EG, XQZU11EG, XQZUT5EG,
XQZU19EG

1.31 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:

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

Table: Speed Grade Designations by Device

Device Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU1CG SE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU1EG HE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU2CG SE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU2EG HE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU3CG SE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU3EG SE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU3TCG SE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU3TEG SE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU4CG SE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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XCZU4EG

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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XCZU4EV

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU5CG SE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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XCZUSEG

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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XCZUSEV

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU6CG SE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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XCZUGEG

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU7CG SE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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XCZU7EG

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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XCZU7EV

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production
XCZU9CG SE
(Veant = 0.85V
)1 =2l

(Veant = 0.85V
)

-TE(Vcant =0
.85V), -11
(VeeT = 0.85V

)

-2LE
(VeanT = 0.85V

) 1
-2LE (VconT =
0.72V) !

-1l (Veaint =
0.85v) !,
-1l (Veant =
0.72V) !
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XCZU9EG

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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XCZUT1EG

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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XCZUT5EG

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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XCZUT7EG

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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XCZUT9EG

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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-3E
(VCC|NT = 0.90V

)

_2E
(VeanT = 0.85V
), -2

(VeanT = 0.85V
)

-TE(Vcant =0
.85V), -11
(Veemt = 0.85V

)

-2LE

(VeenT = 0.85V
) 1

—2LE (Vcaint =
0.72V) !

-TLI (Veant =
0.85Vv) ',
—TL (Veaint =
0.72V) !
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XAZU1EG

XAZUZ2EG

XAZU3EG

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

11
(VeanT = 0.85V

)

-1Q
(VeenT = 0.85V

)

1L (Vcaint =
0.72V) !

11
(VeanT = 0.85V

)

-1Q
(Veant = 0.85V

)

=1LI (VN =
0.72V) |

11
(VeanT = 0.85V

)

-1Q
(VeenT = 0.85V

)

—TL (Veaint =
0.72V)
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XAZU3TEG

XAZU4EV

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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Production

11
(VeanT = 0.85V

)

-1Q
(VeenT = 0.85V

)

~TL (Veant =
0.85V) !,
-1l (Veant =
0.72V) !

11
(VeanT = 0.85V

)

-1Q
(VeenT = 0.85V

)

1L (Vcaint =
0.72V) !
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XAZUSEV

XAZU7EV

XAZUT1EG

Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance

Preliminary
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11
(VeanT = 0.85V

)

-1Q
(VeenT = 0.85V

)

1L (Vcaint =
0.72V) !

11
(VeanT = 0.85V

)

-1Q
(Veant = 0.85V

)

11
(VeanT = 0.85V

-1Q
(Veant = 0.85V
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production

XQZU3EG )

(VeanT = 0.85V
)

11
(VeanT = 0.85V

)

“1M
(VeanT = 0.85V

)

—TL (Veaint =
0.85v) ',
—TLI (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production

XQZUSEV )

(VeanT = 0.85V
)

11
(VeanT = 0.85V

)

“1M
(VeanT = 0.85V

)

—TL (Veaint =
0.85v) ',
—TLI (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production

XQZU7EV )

(VeanT = 0.85V
)

11
(VeanT = 0.85V

)

“1M
(VeanT = 0.85V

)

—TL (Veaint =
0.85v) ',
—TLI (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production

XQZU9EG )

(VeanT = 0.85V
)

11
(VeanT = 0.85V

)

“1M
(VeanT = 0.85V

)

—TL (Veaint =
0.85v) ',
—TLI (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production

XQZU11EG )

(VeanT = 0.85V
)

11
(VeanT = 0.85V

)

“1M
(VeanT = 0.85V

)

—TL (Veaint =
0.85v) ',
—TLI (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary Production

XQZU15EG )

(VeanT = 0.85V
)

11
(VeanT = 0.85V

)

“1M
(VeanT = 0.85V

)

—TL (Veaint =
0.85v) ',
—TLI (Veant =
0.72V) !
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Speed Grade, Temperature Ranges, and V CCINT
Operating Voltages

Advance Preliminary

Production

XQZU19EG

-2l
(VeanT = 0.85V

)

11
(VeanT = 0.85V

)

“1M
(VeanT = 0.85V

)

-1l (Veent =
0.85v) ',
—TLI (Veant =
0.72V) !

1. The lowest power -1L and -2L devices, where Vccnyt = 0.72V, are

listed in the Vivado Design Suite as -1LV and -2LV, respectively.
Otherwise, the -1L and -2L devices, where VcciyT = 0.85V, are

listed in the Vivado Design Suite as -1L and -2L, respectively.

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 1 lists the production released Zynq UltraScale+ MPSoC, speed grade,
and the minimum corresponding supported speed specification version and
Vivado software revisions. The Vivado software and speed specifications

Pagel34 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

listed are the minimum releases required for production. All subsequent
releases of software and speed specifications are valid.

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

Speed Grade and V CCINT Operating Voltages

0.90 0.85V

-1Q
XCZ N/A Vivado tools N/A N/A Vivado tools 2021.2.1
Ui1cC 2021.2.1 v1.29
G v1.29
XCZ N/A Vivado tools N/A N/A Vivado tools 2021.2.1
UTE 2021.2.1 v1.29
G v1.29
XCZ N/A Vivado tools N/A N/A Vivado tools 2017.3.1
uz2Cc 2017.1 vl.16
G v1l.10

XCZ N/A Vivado tools N/A N/A Vivado tools 2017.3.1
U2E 2017.1 v1.16
G vl.10

XCZ N/A Vivado tools N/A N/A Vivado tools 2017.3.1

u3C 2017.1 v1.16

G v1.10

XCZzZ N/A Vivado tools N/A N/A Vivado tools 2017.3.1
U3E 2017.1 v1.16

G vl.10

XCZz N/A Vivado tools N/A N/A Vivado tools 2023.1.2
U3T 2023.1.2 v1.04
CG v1.04
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XCZ
usT
EG

XCz
u4cC

XCz
U4E

XCz
U4E

XCZz
UsC

0.90

N/A

Viva
do
tool

201
8.2.

vl.2

Viva
do
tool

201
8.2.

vl.2

N/A

Speed Grade and V CCINT QOperating Voltages

Vivado tools
2023.1.2
v1.04

Vivado tools
2017.4
v1.17

Vivado tools
2017.4
v1.17

Vivado tools
2017.4
v1.17

Vivado tools
2017.4
vl.17

0.85V

-1Q

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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Speed Grade and V CCINT QOperating Voltages

0.90 0.85V
\'

-3 -1Q

XCZ Viva Vivado tools N/A N/A Vivado tools 2017.4.1
USE do 2017.4 vl.18
G tool vl.17

201
8.2.

vl.2

XCZz Viva Vivado tools N/A N/A Vivado tools 2017.4.1

USE do 2017.4 vl.18
Vv tool vl.17
S
201
8.2.
1
vl.2
1
XCZz N/A Vivado tools N/A N/A Vivado tools 2017.3.1
ueC 2017.1 vl.16
G v1l.10
XCZ Viva Vivado tools N/A N/A Vivado tools 2017.3.1
UGE do 2017.1 vl.16
G tool v1.10
S
201
8.2.
1
vl.2

Pagel37 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

XCZz
uzcC

XCz
U7E

XCZ
U7E

XCZ
uoacC

0.90

Viva
do
tool

201
8.2.

vl.2

Viva
do
tool

201
8.2.

vl.2

N/A

Speed Grade and V CCINT QOperating Voltages

Vivado tools
2017.4
vl.17

Vivado tools
2017.4
v1.17

Vivado tools
2017.4
vl.17

Vivado tools
2017.1
vl.10

0.85V

-1Q

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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Speed Grade and V CCINT QOperating Voltages

0.90 0.85V
\'

-3 -1Q

XCZ Viva Vivado tools N/A N/A Vivado tools 2017.3.1

U9E do 2017.1 v1.16
G tool vl.10
S
201
8.2.
1
vl.2

XCZz Viva Vivado tools N/A N/A Vivado tools 2017.4.1

Uil do 2017.3 vl.18
EG tool vl.15
S
201
8.1
vl.l
9

XCZz Viva Vivado tools N/A N/A Vivado tools 2017.3.1

uis do 2017.2 vl.16
EG tool vl.12
S
201
8.1
A
9
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Speed Grade and V CCINT QOperating Voltages

0.90 0.85V
\'

-3 -1Q

XCZ Viva Vivado tools N/A N/A Vivado tools 2017.4 v1.17
uilz do 2017.2.1
EG tool vl.13

201
8.1
vl.l

XCZ Viva Vivado tools N/A N/A Vivado tools 2017.4 v1.17
ui1o9o do 2017.2.1
EG tool vl.13

201

8.1
vl.l

XAZ N/A - N/A Vivadotools N/A N/A N/A N/A Viva

UTE 2022.1 do
G v1.30 tool
s
202
2.1
vl.3
0
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Speed Grade and V CCINT QOperating Voltages

0.90 0.85V

-1 -1Q

XAZ N/A - N/A Vivadotools N/A N/A N/A N/A Viva

U2E 2017.3 do
G v1.15 tool
S

201

7.3.

1

vl.l

6

XAZ N/A N/A Vivadotools N/A N/A N/A N/A Viva
U3E 2017.3 do
G vl.15 tool
S

201

7.3.

1

A

6

XAZ N/A N/A Vivadotools N/A N/A Viva N/A Viva
U3T 2023.2.1 do do
EG v1.06 tool tool
S S

202 202

3.2. 3.2.

1 1

v1.0 vl.0

6 6
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Speed Grade and V CCINT QOperating Voltages

0.90 0.85V

-1Q@ -1M

XAZ N/A- N/A Viva Viva N/A N/A N/A N/A Viva

U4E do do do
\Y tool tool tool
S S S

201 201 201

7.4 8.2 7.4.

vl.l vl.2 1

7 0 vl.l

8

XAZ N/A  N/A Viva Viva N/A N/A N/A N/A Viva
USE do do do
\Y tool tool tool
S S S

201 201 201

7.4 8.2 7.4.

vl.l vl.2 1

7 0 vl.l

8

XAZ N/A N/A Viva Viva N/A N/A N/A N/A N/A
U7E do do

\Y tool tool
S S

202 202

0.1. O0.1.
1 1

vli.3 vl1.3
0 0
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Speed Grade and V CCINT QOperating Voltages

0.85V

-1Q

XAZ N/A  N/A Viva Viva N/A N/A N/A N/A N/A
util do do

EG tool  tool

S S

202 202

0.1. 0.1.

1 1

vl.3 vl.3

0 0
XQZ N/A Vivadotools N/A Viva N/A Viva N/A Viva
U3E 2018.3 do do do
G vl.23 tool tool tool
S S S
201 201 201
8.3 8.3 8.3
vl.2 vl.2 vl.2
3 3 3
XQZ N/A Vivadotools N/A Viva N/A Viva N/A Viva
USE 2018.2.2 do do do
\Y, vl.22 tool tool tool
S S S
201 201 201
8.2. 8.2. 8.2.
2 2 2
vl.2 vl.2 vl.2
2 2 2
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Speed Grade and V CCINT QOperating Voltages

0.90 0.85V
-1Q
XQZz N/A Vivadotools N/A Viva N/A Viva N/A Viva
U7E 2018.2.2 do do do
Vv vl.22 tool tool tool
S S s
201 201 201
8.2. 8.2. 8.2.
2 2 2
vl.2 vl.2 vl.2
2 2 2

XQZ N/A Vivadotools N/A Viva N/A Viva N/A Viva

U9E 2018.3 do do do
G vl.23 tool tool tool
S S S
201 201 201
8.3 8.3 8.3
vl.2 vl.2 vl.2
3 3 3
XQz N/A Vivadotools N/A Viva N/A Viva N/A Viva
ulil 2018.3 do do do
EG vl.23 tool tool tool
S S S
201 201 201
8.3 8.3 8.3
vl.2 vl.2 vl.2
3 3 3
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Speed Grade and V CCINT QOperating Voltages

0.90 0.85V
-1Q
XQz N/A Vivadotools N/A Viva N/A Viva N/A Viva
ui1s 2018.2.2 do do do
EG vl.22 tool tool tool
S S S
201 201 201
8.2. 8.2. 8.2.
2 2 2
vl.2 vl.2 vl.2
2 2 2
XQz N/A Vivadotools N/A Viva N/A Viva N/A Viva
uio 2018.3 do do do
EG vl.23 tool tool tool
S S S
201 201 201
8.3 8.3 8.3
vl.2 vl.2 vl.2
3 3 3

1. See Table 1 for the complete list of operating voltages by speed
grade.

Processor System (PS) Performance Characteristics

Table: Processor Performance

Symbol Descripti Speed Grade
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Descripti Speed Grade

FAPUMAX Maximum 1500 1333 1200 MHz
APU clock
frequency

FRPUMAX Maximum 600 533 500 MHz
RPU clock
frequency

FGPUMAX Maximum 667 600 600 MHz
GPU clock
frequency

Table: Configuration and Security Unit Performance

Descripti Speed Grade

Fcsucima Maximum 400 400 400 MHz
X CSuU

crypto

interface

block

frequency

Table: PS DDR Performance

Memo Packa DRAM Speed Grade
ry ge Type
Stand -3E -2l

ard
-2E/-2LE -11/-1M/-1

0]

-1E

Pagel46 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

DDR4
3

All
FFV
and
FFR
packa
ges,
FBVB9
00,
SFVC7
84,
SFRC7
84,
SFVD7
84,
and
SFVE7
84

1- 664
rank
comp
onent

2400

1- 664 2133

2- 664
rank

DIMM
1,2

1866

rank
comp
onent
w/sin
gle-
rank
packa

ge
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SFVAG
256

'|_
rank
comp
onent

rank

DIMM
1,2

rank
comp
onent
w/sin
gle-
rank
packa

ge

664 2133
664 1866
664 1600
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SBVA4
84,
UBVA4
94,
and
UBVAS5

306

1- 664
rank
comp
onent

1866

2- 664
rank

comp

onent

w/dua

I-rank

packa

ge

1600

2- 664
rank

comp

onent

w/sin

gle-

rank

packa

ge

1333
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LPDDR  All

44

FFV
and
FFR
packa
ges,
FBVB9
00,
SFVC7
84,
SFRC7
84,
SFVD7
84,
and
SFVE7
84

SFVAG6
256

'|_
rank
comp

onent
5

rank
comp
onent
w/dua
I-rank
packa

ge

rank
comp
onent

rank
comp
onent
w/dua
I-rank
packa

ge

664 2400
664 2133
664 2133
664 1866
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2133
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SBVA4
84,
UBVA4
94,
and
UBVAS5

30°

1- 664
rank
comp

onent
5

1866

2- 664
rank

comp

onent

w/dua

I-rank

packa

ge

1600
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DDR3

All
FFV
and
FFR
packa
ges,
FBVB9
00,
SFVC7
84,
SFRC7
84,
SFVD7
84,
and
SFVE7
84

1- 664
rank
comp
onent

2133

1- 664 1866

2- 664
rank

DIMM
1,2

1600

rank
comp
onent
w/sin
gle-
rank
packa

ge
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SFVAG
256

1- 664
rank
comp
onent

1866

1- 664 1600

2- 664
rank

DIMM
1,2

1333

rank
comp
onent
w/sin
gle-
rank
packa

ge
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SBVA4
84,
UBVA4
94,
and
UBVAS5

306

1- 664
rank
comp
onent

1066

2- 664
rank

comp

onent

w/dua

I-rank

packa

ge

1066

2- 664
rank

comp

onent

w/sin

gle-

rank

packa

ge

1066
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DDR3
L

All
FFV
and
FFR
packa
ges,
FBVB9
00,
SFVC7
84,
SFRC7
84,
SFVD7
84,
and
SFVE7
84

1- 664
rank
comp
onent

1866

1- 664 1600

2- 664
rank

DIMM
1,2

1333

rank
comp
onent
w/sin
gle-
rank
packa

ge
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SFVAG
256

1- 664
rank
comp
onent

1600

1- 664 1333

2- 664
rank

DIMM
1,2

1066

rank
comp
onent
w/sin
gle-
rank
packa

ge
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SBVA4
84,
UBVA4
94,
and
UBVAS5

306

1- 664
rank
comp
onent

1066

2- 664
rank

comp

onent

w/dua

I-rank

packa

ge

1066

2- 664
rank

comp

onent

w/sin

gle-

rank

packa

ge

1066
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LPDDR  All

38

FFV
and
FFR
packa
ges,
FBVB9
00,
SFVC7
84,
SFRC7
84,
SFVD7
84,
and
SFVE7
84

SFVAG6
256

'|_
rank
comp

onent
7

rank
comp
onent
w/dua
I-rank
packa

ge

rank
comp
onent

rank
comp
onent
w/dua
I-rank
packa

ge

664 1600
664 1333
664 1333
664 1066
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SBVA4  1-
84, rank
UBVA4 comp
94, onent
and 7
UBVAS5
306 27
rank
comp
onent
w/dua
[-rank
packa
ge ’

664 1066 1000 1066 Mb/s

664 1066 1000 1066 Mb/s

. Dual in-line memory module (DIMM) includes RDIMM, SODIMM, and

UDIMM.
. Includes: 2-rank 1-slot.

. The JEDEC JESD79-4C standard for DDR4 SDRAM limits the
maximum tck to 1.6 ns. Because of this limitation, AMD

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 1-rank component with ECC is limited to the performance
specified for the LPDDR4 2-rank component.

. In SBVA484, SFVA625, UBVA494, and UBVA530 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.

. 64-bit LPDDR3 interface performance values are defined without

ECC support.

. LPDDR3 quad-die package devices are not supported.

Table: PS NAND NV-DDR Synchronous Performance
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Memory Speed Grade
Standard

NV-DDR 5 200 200 200 Mb/s
] 4 166.6 166.6 166.6 Mb/s
3 133.3 133.3 133.3 Mb/s
2 100 100 100 Mb/s
1 66.6 66.6 66.6 Mb/s
0 40 40 40 Mb/s

1. The PS NAND memory controller interface for NV-DDR switching
characteristics meets the requirements of the ONFI 3.1 specification.

Table: PS NAND SDR Asynchronous Performance

Memory Speed Grade
Standard

SDR 12 5 50 50 50 Mb/s
4 40 40 40 Mb/s
3 33.3 33.3 33.3 Mb/s
2 28.5 28.5 28.5 Mb/s
1 20 20 20 Mb/s
0 10 10 10 Mb/s
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Memory Speed Grade
Standard

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: PS-PL Interface Performance

Symbol Description Min Max Units

FEMlOGEMCLK EMIO - 125 MHz
gigabit
Ethernet
controller
maximum
frequency

FEMIOSDCLK EMIO SD - 25 MHz
controller
maximum
frequency

FEMIOSPICLK EMIO SPI - 25 MHz
controller
maximum
frequency

FEmioTrRACEC ~ EMIO trace - 125 MHz
controller
maximum
frequency

LK
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Symbol Description Min Max Units

FECIDMACLK Flow control - 333 MHz
interface
DMA
maximum
frequency

FaxicLk Maximum - 333 MHz
AXI
interface
performanc
e

Fopuivevipeo ~ DisplayPort - 300 MHz
controller
live video
interface
maximum
frequency

PS Switching Characteristics
PS Clocks

Table: PS Reference Clock Requirements

Descripti
nn

TRMS_]PSCL PS_REF_C - - 3 pPsS
K LK input

RMS

clock

jitter
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Descripti

nn

TpypscLk PS_REF_C - - 50 ps

LK input
period
jitter
(peak-to-
peak)

Number
of clock
cycles =
10,000

Tocpscik  PS_REF_C 45 - 55 %
LK duty
cycle

TRFPSCLK PS_REF_C - - 2.22 ns
LK rise
time
(20%-
80%) and
fall time
(80%-
20%)

FpscLk PS_REF_C 27 - 60 MHz
LK
frequency

1. The values in this table are applicable to alternative PS reference
clock inputs ALT_REF_CLK, AUX_REF_CLK, and VIDEO_CLK.

Table: PS RTC Crystal Requirements
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Descripti

nn

FxTAL Parallel - 32.8 - KHz
resonanc
e crystal
frequency

TETXTAL Frequenc -20 - 20 ppm

Y
tolerance

CxTAL Load - 12.5 - pF
capacitan
ce for
crystal
parallel
resonanc
e

REsr Crystal - 70 - KQ
ESR (16.8
and
19.2 MHz
)

CsHunT Crystal - 1.4 - oF
shunt
capacitan
ce

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

Table: PS PLL Switching Characteristics
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Descripti

Speed Grade

TLockpspL
L

FpspLLMAX

FpspLLMIN

FpspLLvCO
MAX

FpspLLvCO
MIN

PLL 100 100
maximu

m lock

time

PLL 1600 1600
maximu

m output

frequency

PLL 750 750
minimum

output

frequency

PLL 3000 3000
maximu

m VCO

frequency

PLL 1500 1500
minimum

VCO

frequency

Table: PS Reset Assertion Timing Requirements

Descripti

on

1600

750

3000

1500

us

MHz

MHz

MHz

MHz

Tpspor

Required 10 -
PS_POR_B

assertion

time |
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Descripti

on

TpsrsT Required 3 - - PS_REF_C
PS_SRST_ LK Clock
B Cycles
assertion
time

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 Tpor max When the PS and PL power-up at the same time

and the application uses both the PS and PL after power-up.

Table: PS Clocks Switching Characteristics

Descripti Speed Grade

Frorsw.m  FPD AXI 600 533 533 MHz
interconn

ect clock

maximu

m

frequency

AINMAX

Fropsw s FPD APB 100 100 100 MHz
bus clock

maximu

m

frequency

BUSMAX
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Fcpmama
X

Forbmam
AX

FLpD_swiT
CH_CTRLM
AX

FLPD_LSBU
S_CTRLMAX

FADMAMA
X

Descripti

FPD-DMA
controller
clock
maximu
m
frequency

DisplayPo
rt
controller
clock
maximu
m
frequency

LPD AXI
interconn
ect clock
maximu
m
frequency

LPD APB
bus clock
maximu
m
frequency

LPD-DMA
maximu
m
frequency

Speed Grade

600 600
600 600
600 500
100 100
600 500
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Symbol

FaPLL_TO_
LPDMAX

ForLL_TO_
LPDMAX

FvpLL_TO_
LPDMAX

FlopLL_TO_
FPDMAX

FRPLL_TO_
FPDMAX

Descripti

APLL_TO_
LPD
maximu
m
frequency

DPLL_TO_
LPD
maximu
m
frequency

VPLL_TO_
LPD
maximu
m
frequency

IOPLL_TO
_FPD
maximu
m
frequency

RPLL_TO_
FPD
maximu
m
frequency

533

533

533

533

Speed Grade

533

533

533

533

533

533

533

533

MHz

MHz

MHz

MHz

MHz

PS Configuration

Table: Processor Configuration Access Port Switching Characteristics

Pagel68 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Symbo

Fpcapc

Descri
ption

Speed Grade and V CCINT Qperating
Voltages

0.90V 0.85V 0.72V

Maxim
um
proces
sor
config
uratio
n
access
port
(PCAP)
freque
ncy

Table: Boundary-Scan Port Switching Characteristics

Symbo
I

Frck

Descri
ption

Speed Grade and V CCINT  Qperating
Voltages

0.90V 0.85V 0.72V

JTAG 25 25 25 15 15
clock

maxi

mum

freque

ncy

MHz
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

Trapr  TMS 4.0/2. 4.0/2. 4.0/2. 5.0/2. 5.0/2. ns,
/Tt  and 0 0 0 0 0 Min
TDI
setup
and

hold

CKTAP

Trexr TCK 16.1 16.1 16.1 24 24 ns,
falling Max
edge

to

TDO

output

DO

1. The test conditions are configured to the LVCMOS 3.3V I/0O standard
with a 12 mA drive strength.

PS Interface Specifications

PS Quad-SPI Controller Interface

Table: Generic Quad-SPI Interface

Symbol Descripti Load
on Conditinn

S

Quad-SPI device clock frequency operating at 150 MHz. Loopback
enabled. 3 LVCMOS 1.8V or LVCMOS 3.3V /O standard.
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TpcasreicL
K1

TaqspissscL
K1

TQsPISCLK
$S1

Taqspicko1

Taqspipcki

TQsPICKDT

FQSPICLK]

Descripti

nn

Quad-SPI
clock
duty
cycle

Slave
select
asserted
to next
clock
edge

Clock
edge to
slave
select

deasserte
d

Clock to
output
delay, all
outputs

Setup
time, all
inputs

Hold
time, all
inputs

Quad-SPI
device
clock
frequency

Load
Conditinn

15 pF

15 pF

15 pF

15 pF

15 pF

15 pF

15 pF

45

5.0

5.0

2.9

0.9

1.0
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Symbol

FQspIREFCL
K1

Quad-SPI device clock frequency operating at 100 MHz. Loopback

Descripti

nn

Quad-SPI
reference
clock

frequency

Load

Conditinn

15 pF

300

enabled. 3 LVCMOS 1.8V or LVCMOS 3.3V 1/0 standard.

TpcaseicL
K2

TaqspissscL
K2

TaqspiscLk
552

Taspicko2

Taspibck?

Quad-SPI
clock
duty
cycle

Slave
select
asserted
to next
clock
edge

Clock
edge to
slave
select
deasserte

d

Clock to
output
delay, all
outputs

Setup
time, all
inputs

15 pF

30 pF

15 pF

30 pF

15 pF

30 pF

15 pF

30 pF

15 pF

30 pF

45

45

5.0

5.0

5.0

5.0

3.2

3.2

2.3

2.3
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Symbol Descripti Load
on Conditinn
S
TQSPlCKD2 Hold 15 pF 0.0 - ns
time, all
FQSPICLKZ Quad-SPI 15 pF - 100 MHz
device
clock 30 pF - 100 MHz
frequency
FQSPIREFCL Quad-SPI 15 pF - 200 MHz
K2 reference
clock 30 pF - 200 MHz
frequency

Quad-SPI device clock frequency operating at 40 MHz. Loopback
disabled. LVCMOS 1.8V I/0 standard.

TDCQSPICL Quad-SPI 15 pF 45 55 %
K3 clock

duty 30 pF 45 55 %
cycle

TQSPISSSCL Slave 15 pF 7.0 - ns

K3 select
asserted
to next

30 pF 7.0 - ns
clock

edge 4

Tqspisck  Clock 15 pF 7.0 - ns
53 edge to
slave

select 30 pF 7.0 . ns
deasserte

d
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Symbol

Taqspickos
5

Taspipcks

Taqspickp3

FQsPIREFCL
K3

FaspicLk3

Quad-SPI device clock frequency operating at 40 MHz. Loopback

Descripti

nn

Clock to
output
delay, all
outputs

Setup
time, all
inputs

Hold
time, all
inputs

Quad-SPI
reference
clock
frequency

Quad-SPI
clock
frequency

Load

Conditinn

15 pF 5.2
30 pF 5.2
15 pF 13.4
30 pF 14.1
15 pF 0.0
30 pF 0.0
15 pF -
30 pF -
15 pF -
30 pF -

disabled. LVCMOS 3.3V |I/O standard.

TpcaspicL
K4

TaqspissscL
K4

Quad-SPI
clock
duty
cycle

Slave
select
asserted
to next
clock

edge 4

15 pF 45
30 pF 45
15 pF 7.0
30 pF 7.0
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Symbol

TaqspiscLk
5S4

Taqspickoa
5

Tqspipck4

Taqspickp4

FQspIREFCL
K4

FaspicLk4

Descripti

nn

Clock
edge to
slave
select

deasserte
d

Clock to
output
delay, all
outputs

Setup
time, all
inputs

Hold
time, all
inputs

Quad-SPI
reference
clock
frequency

Quad-SPI
clock
frequency

Load

Conditinn

15 pF 7.0
30 pF 7.0
15 pF 5.2
30 pF 5.2
15 pF 13.9
30 pF 14.9
15 pF 0.0
30 pF 0.0
15 pF -
30 pF -
15 pF -
30 pF -
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Symbol Descripti Load
on Conditinn

S

. 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.

. 30 pF loads are for dual-parallel stacked or stacked modes.
. When the Quad-SPI clock frequency is greater than 40 MHz, the

Quad-SPI feedback clock (MIO[6]) must be enabled in the processing
system configuration wizard (PCW), and the associated MIO[6]
(clk_for_lpbk) pin must be left unconnected on the board.

. TaspissscLk3 and TqspissscLi4 are only valid when two reference

clock cycles are programmed between the chip select and clock.

. Taspicko is verified at 40 MHz. It varies with Quad-SPI clock

frequency and can be greater than the specification at low
frequencies.

Table: Linear Quad-SPI Interface

Symbol Descripti Load
on Condition

S

Quad-SPI device clock frequency operating at 100 MHz. Loopback
enabled. 3 LVCMOS 1.8V or LVCMOS 3.3V /0 standard.

TDCQSPlCL Quad-SPI 15 pF 45 55 %

K5

clock

duty 30 pF 45 55 %
cycle

TQSPlSSSCL Slave 15 pF 5.0 - ns

K5

select
asserted
to next

30 pF 5.0 - ns
clock

edge 4
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Symbol

TaqspiscLk
$S5

Taqspickos

Taqspipcks

Tqspickps

FQspIREFCL
K5

FaspicLks

Quad-SPI device clock frequency operating at 40 MHz. Loopback
disabled. LVCMOS 1.8V |/0O standard.

TpcaspeicL
K6

Descripti

nn

Clock
edge to
slave
select

deasserte
d

Clock to
output
delay, all
outputs

Setup
time, all
inputs

Hold
time, all
inputs

Quad-SPI
reference
clock
frequency

Quad-SPI
device
clock
frequency

Quad-SPI
clock
duty
cycle

Load

Conditinn

15 pF

30 pF

15 pF

30 pF

15 pF
30 pF
15 pF
30 pF

15 pF

30 pF

15 pF

30 pF

15 pF

30 pF

5.0

3.2

3.2

2.4

2.4

0.0

0.0

45

45
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Symbol

TaqspissscL
K6

TQsPISCLK
556

Taqspickoe

Taqspibcks

Taqspickpe

FQsPIREFCL
K6

FaspicLke

Descripti

nn

Slave
select
asserted
to next
clock
edge

Clock
edge to
slave
select

deasserte
d

Clock to
output
delay, all
outputs

Setup
time, all
inputs

Hold
time, all
inputs

Quad-SPI
reference
clock
frequency

Quad-SPI
device
clock
frequency

Load

Conditinn

15 pF

30 pF

15 pF

30 pF

15 pF

30 pF

15 pF
30 pF
15 pF
30 pF

15 pF

30 pF

15 pF

30 pF

7.0

7.0

7.0

7.0

5.2

5.2

13.4

13.4

0.0

0.0
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Symbol Descripti Load
on Conditinn

S

Quad-SPI device clock frequency operating at 40 MHz. Loopback
disabled. LVCMOS 3.3V |/0O standard.

TDCQSPlCL QUEIC'—SP' 15 pF 45 55 %
K7 clock
duty 30 pF 45 55 %
cycle
TQSPlSSSCL Slave 15 pF 7.0 - ns
K7 select
asserted
to next 30 pF 20 B ns
clock
edge
TaspiscLk  Clock 15 pF 7.0 - ns
557 edge to
slave
select 30 pF 20 ~ ns
deasserte
d
TQSPICKO? Clock to 15 pF 5.2 14.8 ns
output
delay, all 30 pF 5.2 14.8 ns
outputs
TQSPIDCK? Setup 15 pF 14.0 - ns
time, all
inputs 30 pF 14.0 - ns
Tqspickp7 ~ Hold 15 pF 0.0 - ns
time, all
inputs 30 pF 0.0 - ns
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Symbol Descripti Load
on Conditinn
S
FQSPIREFCL Quad-SPI 15 pF - 160 MHz
K7 reference
clock 30 pF - 160 MHz
frequency
FQSPICLK? Quad-SPI 15 pF - 40 MHz
device
clock 30 pF _ 40 MHz
frequency

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 pF loads are for stacked modes.

3. When the Quad-SPI clock frequency is greater than 40 MHz, the
Quad-SPI feedback clock (MIO[6]) must be enabled in the processing
system configuration wizard (PCW), and the associated MIO[6]
(clk_for_Ipbk) pin must be left unconnected on the board.

4. TaspissscLks is only valid when two reference clock cycles are

programmed between chip select and clock.

PS USB Interface

Table: ULPI Interface

De<crintion

TuLPIDCK Input setup 4.5 - ns
to ULPI
clock, all
inputs
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De<crintion

TULPlCKD Input hold 0 - ns
to ULPI
clock, all
inputs

TuLpiCKO ULPI clock 2.0 8.86 ns
to output
valid, all
outputs

FuLPICLK ULPI - 60 MHz
reference
clock
frequency

1. The test conditions are configured to the LVCMOS 3.3V I/0 standard
with a 12 mA drive strength, fast slew rate, and a 15 pF load.

PS Gigabit Ethernet Controller Interface

Table: RGMII Interface

Symbol Descrintion

TDCGEMTXCL Transmit 45 55 %
K clock duty
cycle
TGEMTXCKO TXD output -0.5 0.5 ns
clock to out
time
TGEMRXDCK RXD input 0.8 - ns
setup time
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De<crintion

TGEMRXCKD

TmpiocLk

TwmplockL

TmbplockH

Twmplobck

Tmbplockp

Tmbplocko

FGETXCLK

FGERXCLK

FENET_REF_CL
K

RXD input
hold time

MDC output
clock period

MDC low
time

MDC high
time

MDIO input
data setup
time

MDIO input
data hold
time

MDIO
output data
delay time

RGMII_TX_C
LK transmit
clock
frequency

RGMII_RX_C
LK receive
clock
frequency

Ethernet
reference
clock
frequency

0.8 -

400 _

160 -

160 -

80 -

0.0 -

-1.0 15

- 125

- 125

- 125
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De<crintion

1. The test conditions are configured to the LVCMOS 2.5V |/0 standard
with a 12 mA drive strength, fast slew rate, and a 15 pF load.

PS SD/SDIO Controller Interface

Table: SD/SDIO Interface

Symbol

De<crintion

SD/SDIO Interface DDR50 Mode

Tpcopbprerk

TsppbbrCKO!1

TspppRIVW

TspbbpRDCK?

TspbbDRCKD?2

TspbbDRCKO?2

SD device
clock duty
cycle

Clock to
output

delay, data
2

Input valid

data

window 3

Input setup
time,
command

Input hold
time,
command

Clock to
output
delay,
command

45

1.0

3.5

4.7

1.5

1.0
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De<crintion

FspppRreCLk

High-speed -
mode SD

device clock
frequency

SD/SDIO Interface SDR104

TpbespHscLK
1

TspsprckOT

Tspsprivw

FspsprcLKT

SD device 40
clock duty
cycle

Clock to 1.0
output
delay, all

output 2

Input valid 0.5
data

window 3

SDR104 -
mode

device clock
frequency

SD/SDIO Interface SDR50/25

TpbespHscLK
2

Tspsprcko?

SD device 40
clock duty
cycle

Clock to 1.0
output
delay, all

outputs 2
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De<crintion

Tspspr2ivw

FspsprcLk2

Input valid 0.3

data

window 3

SDR50 -
mode

device clock
frequency

SDR25 -
mode

device clock
frequency

SD/SDIO Interface SDR12

TpcspHscLK
3

Tspsprcko3

Tspsprbck3

TspsprckD3

FspsprcLk3

SD device 40
clock duty
cycle

Clock to 1.0
output

delay, all

outputs

Input setup 10.0
time, all
inputs

Input hold 1.5
time, all
inputs

SDR12 -
mode

device clock
frequency
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De<crintion

SD/SDIO Interface High-Speed Mode

TDCSDHSCLK SD device 47 53 %
clock duty
cycle

TSDHSCKO Clock to 2.2 13.8 ns
output
delay, all

outputs 2

TSDHSDIVW Input valid 0.35 - Ul

data

window 3

FSDHsCLK High-speed - 50 MHz
mode SD
device clock
frequency

SD/SDIO Interface Standard Mode

TDCSDSCLK SD device 45 55 %
clock duty
cycle

TSDSCKO Clock to -2.0 4.5 ns
output
delay, all
outputs

Tspspck Input setup 2.0 - ns
time, all
inputs

TspsckD Input hold 2.0 - ns
time, all
inputs
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De<crintion

FSDIDCLK Clock - 400 KHz
frequency in
identificatio
n mode

FspscLk Standard SD - 19 MHz
device clock
frequency

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: eMMC Standard Interface

De<crintion

eMMC Standard Interface

TDCEMMCHSC eMMC clock 45 55 %
LK duty cycle
TEMMCHSCKO Clock to -2.0 4.5 ns
output
delay, all
outputs
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De<crintion

TEMMCHSDCK

TEMMCHSCKD

FEMMCHSCLK

Input setup
time, all
inputs

Input hold
time, all
inputs

eMMC clock
frequency

2.0

2.0

eMMC High-Speed SDR Interface

TbcEMMCHSC
LK

TEMMCcHSCKO

TEMMCHSDIV
W

FEMMCHSCLK

eMMC high-
speed SDR
clock duty
cycle

Clock to
output
delay, all

outputs 2

Input valid

data

window 3

eMMC high
speed SDR
clock
frequency

45

3.2

0.4

eMMC High-Speed DDR Interface

TbcemmcpD
RCLK

eMMC high-
speed DDR
clock duty
cycle

45
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De<crintion

TEMMCDDRSC
KO1

TEMMCDDRIV
W

TEMMCDDRSC
KO2

TEMMCDDRD
CK2

TEMMCDDRCK
D2

FEMMCDDRCL
K

Data clock
to output

delay 2

Input valid
data

window 3

Command
clock to
output
delay

Command
input setup
time

Command
input hold
time

eMMC high-
speed DDR
clock
frequency

eMMC HS200 Interface

TbcEMMCHS?2
00CLK

TEMMCHS200
CKO

eMMC
HS200 clock
duty cycle

Clock to
output
delay, all

outputs 2

2.7 7.3
3.5 -
3.2 16
3.9 -
2.5 -
- 50
40 60
1.0 3.4
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De<crintion

TEMMCSDR] IV Input valid 0.4 - Ul
W data

window 3
FEMmcHs200 ~ €MMC - 200 MHz
CLK HS200 clock

frequency

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.

PS [2C Controller Interface

Table: 12C Interface

Descrintion

|2C Fast-mode Interface

TlZCFCKL SCL Low 1.3 - Us
time

TIZCFCKH SCL High 0.6 - Us
time

TlZCFCKO SDA clock - 900 ns
to out delay

Ti2cFDCK SDA input 100 - ns
setup time
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De<crintion

FIZCFCLK SCL clock - 400 KHz
frequency

|2C Standard-mode Interface

TIZCSCKL SCL Low 4.7 - Ms
time

T|2CSCKH SCL ngh 4.0 - gs
time

T|2CSCKO SDA clock - 3450 ns
to out delay

TlZCSDCK SDA input 250 - ns
setup time

Flacscik SCL clock - 100 KHz
frequency

1. The test conditions are configured to the LVCMOS 3.3V I/0 standard
with a 12 mA drive strength, fast slew rate, and a 15 pF load.

PS SPI Controller Interface

Table: SPI Interfaces

Descrintion

SPI Master Interface

TDCMSP|CLK SPI master 45 55 %
mode clock
duty cycle
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De<crintion

TmspissscLk

TmspIscLKSS

TmspiDck

TmspickD

Tmspicko

FmspicLK

FspI_REF_CLK

Slave select
asserted to
first active
clock edge

Last active
clock edge
to slave
select
deasserted

Input setup
time for
MISO

Input hold
time for
MISO

MOSI and
slave select
clock to out
delay

SPI master
device clock
frequency

SPI
reference
clock
frequency

SPI Slave Interface

-2.0 -

0.3 -

-2.0 5.0

- 200
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De<crintion

TsspissscLk

TsspiscLkss

Tsspipck

Tsspickp

Tsspicko

FsspicLk

Fspi_REF_CLK

Slave select 2
asserted to
first active
clock edge

Last active 2
clock edge

to slave

select

deasserted

Input setup 5.0
time for
MOSI

Input hold 1
time for
MOSI

MISO clock 0.0
to out delay

SPI slave -
mode

device clock
frequency

SPI -
reference

clock

frequency
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De<crintion

1. The test conditions are configured to the LVCMOS 3.3V I/0 standard
with a 12 mA drive strength, fast slew rate, and a 30 pF load.

2. Valid when two SPI_REF_CLK delays are programmed between CS
and CLK for TyspisssciLi, and between CLK and CS for Tyspiscikss in

the SPI delay_regO register.

PS CAN Controller Interface

Table: CAN Interface

De<crintion

TPWCANRX Receive 1.0 - ys
pulse width

TpPWCANTX Transmit 1.0 - bs
pulse width

Fcan_rer_cL  Internally - 100 MHz
sourced

CAN

reference

clock

frequency

K

Externally - 40 MHz
sourced

CAN

reference

clock

frequency

1. The test conditions are configured to the LVCMOS 3.3V I/0O standard
with a 12 mA drive strength, fast slew rate, and a 15 pF load.
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PS DAP Interface

Table: DAP Interface

Deccrintion

TPDAPDCK PS DAP 3.0 - ns
input setup
time

TPDAPCKD PS DAP 2.0 - ns
input hold
time

TPDAPCKO PS DAP - 10.86 ns
clock to out
delay

FPDAPCLK PS DAP - 44 MHz
clock
frequency

1. The test conditions are configured to the LVCMOS 3.3V I/0 standard
with a 12 mA drive strength, fast slew rate, and a 15 pF load.
2. PS DAP interface signals connect to MIO pins.

PS UART Interface

Table: UART Interface

Descrintion

BAUDTXMAX Transmit - 6.25 Mb/S
baud rate

BAUDrxmax  Receive - 6.25 Mb/s
baud rate
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De<crintion

FUART_REF_CL UART - 100 MHz
K reference

clock

frequency

1. The test conditions are configured to the LVCMOS 3.3V I/0 standard
with a 12 mA drive strength, fast slew rate, and a 15 pF load.

PS General Purpose I/O Interface

Table: General Purpose 1/0 (GPIO) Interface

Symbol Description Min
TpwGPIOH Input High 10 x ) HS
pulse width 1/FLpD_LSBUS
_CTRLMAX
TrwarioL Input Low 10x i "
pulse width  1/F pp (sBusS
_CTRLMAX

PS Trace Interface

Table: Trace Interface

Deccrintion

TrceCkO Trace clock -0.5 0.5 ns
to output
delay, all
outputs

TbCTCECLK Trace clock 45 55 %
duty cycle
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De<crintion

FTCECLK Trace clock - 125 MHz
frequency

1. The test conditions are configured to the LVCMOS 3.3V I/0O standard
with a 12 mA drive strength, fast slew rate, and a 15 pF load.

PS Triple-timer Counter Interface

Table: Triple-timer Counter Interface

Symbol Description Min Max Units

TpwtTcocLk ~ Triple-timer 60.4 - ns
counter
output
clock pulse
width

FrrcocLk Triple-timer - 16.5 MHz
counter
output
clock
frequency

TrrcicLKL Triple-timer 1.5 x - ns
counter 1/FLpD_LSBUS
input clock
high pulse
width

_CTRLMAX

TTTCICLKH Triple-timer 1.5 x - ns
counter 1/FLpD_LSBUS
input clock
low pulse
width

_CTRLMAX
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Symbol Description Min Max Units
Frraicik Triple-timer - FLpD_LSBUS_C MHz
counter TRLMAX/ 3
input clock
frequency

1. All timing values assume an ideal external input clock. Your actual
timing budget must account for additional external clock jitter.

PS Watchdog Timer Interface

Table: Watchdog Timer Interface

Symbol Description Min Max Units
FwDTCLK Watchdog - 100 MHz
timer input
clock
frequency

PS-GTR Transceiver

Table: PS-GTR Transceiver DC Specifications

DC Conditi Min

Parame ons
ter

DVppiN Differential peak- 100 - 1200 mV
to-peak input
voltage (external

AC coupled)
VIN Single—ended 75 - VPS_MGT mV
input voltage. RAVCC
Voltage measured
at the pin

referenced to GND
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Vemin

Dvprou

VemouTt
AC

Rout

RMGTRR
EF

Toskew

CexT

DC Conditi

Parame ons
ter

Common mode
input voltage

Differen Transm
tial itter
peak- output
to-peak swing
output is set to
voltage  maxim
1 um
value

Common mode
output voltage: AC
coupled (equation
based)

Differential input
resistance

Differential output
resistance

Resistor value
between
calibration resistor
pin to GND

Transmitter output
pair (TXP and TXN)
intra-pair skew
(All packages)

Recommended
external AC
coupling capacitor
2

Min

800

Vps_mcTrAVCC — DvpPOUT/ 2

497.5
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Symbol DC Conditi Min Typ

Parame ons
ter

1. The output swing and pre-emphasis levels are programmable using
the attributes discussed in the Zynq UltraScale+ Device Technical
Reference Manual (UG1085), and can result in values lower than
reported in this table.

2. Other values can be used as appropriate to conform to specific
protocols and standards.

Table: PS-GTR Transceiver Clock DC Input Level Specification
DC

Paramete
r

VIDIFF Differenti 250 - 2000 mV
al peak-
to-peak
input
voltage

RiN Differenti - 100 - Q
al input
resistanc
e

Cext Required - 10 - nF
external
AC
coupling
capacitor

Table: PS-GTR Transceiver Performance

Symbol Descripti Speed Grade
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Descripti Speed Grade

-2

FGTRMAX PS-GTR 6.0 6.0 6.0 Gb/S
maximu
m line
rate

FGTRMIN PS-GTR 1.25 1.25 1.25 Gb/s
minimum
line rate

Table: PS-GTR Transceiver PLL/Lock Time Adaptation

Descripti

on

TLock Initial PLL - - 0.11 ms
lock

TbLock Clock - - 24 x 10° Ul
recovery

phase
acquisitio
n and
adaptatio
n time

Table: PS-GTR Transceiver Reference Clock Switching Characteristics

Symbol Descrip Conditi All Speed Grades

tion ons
Typ Max
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Symbol

Feelk

TreLk

Trcik

TbcRrer

Descrip
tion

Referen
ce clock
frequen
cies
support
ed

Referen
ce clock
rise
time

Referen
ce clock
fall

time

Referen
ce clock
duty
cycle

Conditi
ons

PCI
Express

® 1

SATA
USB 3.0

Display
Port

SGMII

20% -
80%

80% -
20%

Transce
iver PLL
only

USB 3.0
with
referen
ce clock
<40 M
Hz

All Speed Grades

125 MHz or 150 MHz

26 MHz, 52 MHz, or 100 MHz

Max

100 MHz

27 MHz, 108 MHz, or 135 MHz

40

47.5

125 MHz

200

200

60

52.5

1. Only the common clock architecture is supported.
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Table: PS-GTR Transceiver Reference Clock Oscillator Selection Phase Noise
Mask

Symbol  Descrip Offset Min Typ Max

tion Freque
ncy
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Symbol

PLLREFC
LKMASK

Descrip

tion

PLL
referen
ce clock
select
phase
noise
mask at
REFCLK
frequen
cy =25
MHz

PLL
referen
ce clock
select
phase
noise
mask at
REFCLK
frequen
cy =50
MHz

PLL
referen
ce clock
select
phase
noise
mask at
REFCLK
frequen
cy =10
0 MHz

Offset
Freque
ncy

100
1 KHz
10 KHz

100 KH
z

1 MHz
10 MHz
100
1 KHz
10 KHz

100 KH

1 MHz
10 MHz
100
1 KHz
10 KHz

100 KH

1 MHz

10 MHz

Min
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-102

-124

-132

-139

-152

-154

-96

-118

-126

-133

-146

-148

-90

-112
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-127

-140

-142

dBc/Hz

dBc/Hz

dBc/Hz
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Symbol

Descrip

tion

PLL
referen
ce clock
select
phase
noise
mask at
REFCLK
frequen
cy =12
5 MHz

PLL
referen
ce clock
select
phase
noise
mask at
REFCLK
frequen
cy =15
0 MHz

Offset
Freque
ncy

100
1 KHz
10 KHz

100 KH
z

1 MHz
10 MHz
100
1 KHz
10 KHz

100 KH

1 MHz

10 MHz

Min

Typ

-88

-110

-118

-125

-138

-140

-86

-108

-116

-123

-136

-138

dBc/Hz

dBc/Hz

1. For reference clock frequencies not in this table, use the phase
noise mask for the nearest reference clock frequency.

Table: PS-GTR Transceiver Transmitter Switching Characteristics

Descrip

tion

Conditi
on

Min

Max

FGTRTX

Serial data rate

range

1.25
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Descrip  Conditi Min Typ
tion on

TRTX TX rise 20%- - 65 - Ps
time 80%

TFTX TX fall 80%- - 65 - PS
time 20%

Table: PS-GTR Transceiver Receiver Switching Characteristics

Symbol Descrip Conditi Min Typ
tion (o]
FGTRRX Serial data rate 1.25 - 6 Gb/s
RXssT Receive  Modula -5000 - 0 ppm
r ted at
spread- 33 KHz
spectru
m
trackin
g
RXPPMT Data/RE All data -350 - 350 ppm
oL FCLK rates
PPM
offset
toleran
ce

Table: PCI Express Protocol Characteristics (PS-GTR Transceivers)

Standard Descripti Line Rate
on (Mb/s)

PCl Express Transmitter Jitter Generation
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Standard Descripti Line Rate

on (Mb/s)
PCI Total 2500 - 0.25 ul
Express transmitt
Gen 1 er jitter
PCI Total 5000 - 0.25 Ul
Express transmitt
Gen 2 er jitter

PCI Express Receiver High Frequency Jitter Tolerance

PCI Total 2500 0.65 - ul
Express receiver
Gen 1 jitter

tolerance

PCI Receiver 5000 0.4 - Ul
Express inherent

Gen 22 timing
error

Receiver 5000 0.3 - Ul
inherent

determini

stic

timing

error

1. Tested per card electromechanical (CEM) methodology.
2. Between 1 MHz and 10 MHz the minimum sinusoidal jitter roll-off
with a slope of 20 dB/decade.

Table: Serial ATA (SATA) Protocol Characteristics (PS-GTR Transceivers)

Standard Descripti Line Rate Min

on (Mb/s)
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Standard

Serial ATA Transmitter Jitter Generation

SATA Gen
1

SATA Gen
2

SATA Gen
3

Descripti
on

Total
transmitt
er jitter

Total
transmitt
er jitter

Total
transmitt
er jitter

Line Rate

(Mb/s)

1500

3000

6000

- 0.37

- 0.37

- 0.52

Serial ATA Receiver High Frequency Jitter Tolerance

SATA Gen
1

SATA Gen
2

SATA Gen
3

Table: DisplayPort Protocol Characteristics (PS-GTR Transceivers)

Standard

DisplayPort Transmitter Jitter Generation

Total
receiver
jitter
tolerance

Total
receiver
jitter
tolerance

Total
receiver
jitter
tolerance

Descripti
nn

1500

3000

6000

Line Rate
(Mb/s)

0.27 -

0.27 -

0.16 -

Min
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Standard Descripti Line Rate

on (Mb/s)
RBR Total 1620 - 0.42 ul
transmitt
er jitter
HBR Total 2700 - 0.42 ul
transmitt
er jitter
HBR2 Total 5400 - 0.40 ul
D10.2 transmitt
er jitter
HBR2 Total 5400 - 0.58 ul
CPAT transmitt
er jitter

1. Only the transmitter is supported.

Table: USB 3.0 Protocol Characteristics (PS-GTR Transceivers)

Standard Descripti Line Rate

on (Mb/s)

USB 3.0 Transmitter Jitter Generation

USB 3.0 Total 5000 - 0.66 ul
transmitt
er jitter

USB 3.0 Receiver High Frequency Jitter Tolerance

USB 3.0 Total 5000 0.2 - ul
receiver
jitter
tolerance
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Table: Serial-GMII Protocol Characteristics (PS-GTR Transceivers)

Standard Descripti Line Rate Min

on (Mb/s)

Serial-GMII Transmitter Jitter Generation

SGMII Determini 1250 - 0.25 ul
stic
transmitt
er jitter

Serial-GMII Receiver High Frequency Jitter Tolerance

SGMII Total 1250 0.25 - ul
receiver
jitter
tolerance

PS System Monitor Specifications

Table: PS SYSMON Specifications

Parame Comme Conditi Min

ter nts ons

Vce_psapc = 1.8V +£3%, T; = -40°C to 100°C, typical values at T; = 40°C

ADC Accuracy (T; = -55°C to 125°C) 1

Resolution 10 - - Bits
Sample rate - - 1 MS/s
RMS On-chip reference - 1 - LSBs
code
noise

On-Chip Sensor Accuracy
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Parame Comme Conditi

ter nts
Temperature T =- - - +3.5 °C
sensor error 55°C to
110°C
Ty =11 - - +5 °C
0°C to
125°C
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Conditi Min

ons

Supply  Supply  Tj=- - - +1 %
sensor voltage  55°C to
error?  sless 125°C

than or

electric

ally

connect

ed to

Vee_psa
DC

Supply Tj=- - - +1.5 %
voltage  55°C to
S 125°C
nominal

ly at

1.8V

but

with the

potenti

al to go

above

Vee_psa
DC

Supply Tj=- - - +2.5 %
voltage  55°C to

S 125°C

nominal

ly in the

2.0V to

3.3V

range

Conversion Rate 3
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Conditi
ons
Convers  tcony Number 26 - 32 Cycles
ion of
time— ADCCL
continu K cycles
ous
Convers  tcony Number - - 21 Cycles
ion of
time— ADCCL
event K cycles
DRP DCLK AMS 8 - 250 MHz
clock REFCLK
frequen frequen
cy cy
ADC ADCCL Derived 1 - 26 MHz
clock K from
frequen DCLK
cy

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

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

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

Programmable Logic (PL) Performance Characteristics

This section provides the performance characteristics of some common
functions and designs implemented in the Zynq UltraScale+ MPSoCs. These
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values are subject to the same guidelines as the AC Switching
Characteristics section.

In each of the following LVDS performance tables, the |/O bank type is
either high performance (HP) or high density (HD).

In LVDS component mode:

e For the input/output registers in HP 1/0O banks, the Vivado tools limit
clock frequencies to 312.9 MHz for all speed grades.

e For IDDR (ISERDES 1:2) in HP 1/0 banks, Vivado tools limit clock
frequencies to 625.0 MHz for all speed grades.

e For ODDR (OSERDES 2:1) in HP 1/0O banks, Vivado tools limit clock
frequencies to 625.0 MHz for all speed grades.

Table: LVDS Component Mode Performance

Speed Grade and V CCINT Qperating Voltages

0.90V 0.85V 0.72V
-3 -1

Mi i Ma Mi Ma
n X n X

LV. HP O 12 0 12 0 12 0 12 0 12 Mb
DS 50 50 50 50 50 /s
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Speed Grade and V CCINT QOperating Voltages

0.90V 0.85V 0.72V

-3

LV. HP O 12 0 12 0 12 0 12 0 12 Mb
DS 50 50 50 50 50 /s
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Speed Grade and V CCINT QOperating Voltages

0.90V 0.85V 0.72V

-2 -1

Mi Ma Mi Ma
X n

DR

LV. HP O 62 0 62 0 62 0 62 0 62 Mb

LV. HD O 12 0 12 0 12 0 12 0 12 Mb
DS 5 5 5 5 5 /s
RX
SD

1. LVDS receivers are typically bounded with certain applications to
achieve maximum performance. Package skews are not included
and should be removed through PCB routing.
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Table: LVDS Native Mode Performance

Speed Grade and V CCINT QOperating Voltages

0.90V 0.85V 0.72V

-3
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Speed Grade and V CCINT QOperating Voltages

0.90V 0.85V 0.72V

-3

x O w

(T 8 18 8 18 80 18 80 18 80 18 &80 M

- 7. 0 /. 0 7. 0 /. 0 7. 0 b/
Bl

TS
LI
CE
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Speed Grade and V CCINT QOperating Voltages

0.90V 0.85V 0.72V

-3
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Speed Grade and V CCINT QOperating Voltages

0.90V 0.85V 0.72V

-3

x O w

R 8 18 8 18 8 18 80 18 80 18 80 M

BI_ 7. 0 /. 0 7. 0 /. 0 7. 0 b/

TS
LI
CE
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Speed Grade and V CCINT QOperating Voltages

0.90V 0.85V 0.72V

M M M M M M M
n n n ax

1. Native mode is supported through the High-Speed SelectlO
Interface Wizard available with the Vivado Design Suite. The
performance values assume a source-synchronous interface.

2. PLL settings can restrict the minimum allowable data rate. For
example, when using the PLL with CLKOUTPHY_MODE = VCO_HALF
the minimum frequency is PLL_Fycomin/2-

3. In the SBVA484, SFRA484, UBVA494, and UBVA530 packages, the
maximum data rate is 1260 Mb/s for DDR interfaces and 630 Mb/s
for SDR interfaces.

4. LVDS receivers are typically bounded with certain applications to
achieve maximum performance. Package skews are not included
and should be removed through PCB routing.

5. Asynchronous receiver performance is limited to 1300 Mb/s for
-3/-2 speed grades and to 1250 Mb/s for -1 speed grades.

Table: MIPI D-PHY Performance

/0 Cond Speed Grade and V CCINT Qperating  Units
Bank itinn< Voltages

Type

0.90 0.85V 0.72V
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Descr 1/0
iptio Bank
n Type

Maxi HP
mum
MIPI

PHY
trans
mitte
r or
recei
ver
data
rate
per
lane

Cond

itinn<

XC
and
XA
devic
es
using
Vivad

tools
2019
2.2
or
later

XC
and
XA
devic
es
using
Vivad

tools
2019
.1

throu

2019
2.1

Speed Grade and V CCINT Qperating
Voltages

0.90

2500

0.85V

2500

2500
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Descr /0O Cond Speed Grade and V CCINT Qperating
iptio Bank itinn< Voltages
n Type

0.90 0.85V 0.72V

XC 1500 1500 1260 1260 1260 Mb/s
and

XA

devic

es

using

Vivad

tools
2019
.1 or
earlie

XQ 1500 1500 1260 1260 1260 Mb/s
devic
es

All 2500 2500 2500 1260 1260 Mb/s
devic
es in
SBVA
484,
SFRA
484,
UBVA
494,
and
UBVA
530
pack
ages
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Descr 1/O Cond Speed Grade and V CCINT QOperating Units
iptio Bank itinn< Voltages
n Type

0.90 0.85V 0.72V

1. For applicable conditions, the lower maximum data rate applies.

2. XA devices with the -1Q speed grade require Vivado tools 2020.1,
or later, for data rates greater than 1260 Mb/s.

3. Devices in SBVA484, SFRA484, UBVA494, and UBVA530 packages
with the -3 (0.90V), -2 (0.85V), or -1 (0.85V) speed grade require
Vivado tools 2026.1 or later for data rates greater than 1260 Mb/s.

Table: LVDS Native-Mode 1000BASE-X Support

Descrip 1/0 Speed Grade and V CCINT Operating Voltages

tion Bank
0.90V 0.85V 0.72V

Type

1000BA HP Yes
SE-X

1. TO0O0OBASE-X support is based on the IEEE Standard for CSMA/CD
Access Method and Physical Layer Specifications (IEEE Std 802.3-
2008).

The following table provides the maximum data rates for applicable
memory standards using the Zynqg UltraScale+ MPSoC memory PHY. Refer to
Memory Solutions for the complete list of memory interface standards
supported and detailed specifications. The final performance of the memory
interface is determined through a complete design implemented in the
Vivado Design Suite, following guidelines in the UltraScale Architecture PCB
Design User Guide (UG583), electrical analysis, and characterization of the
system.
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Table: Maximum Physical Interface (PHY) Rate for Memory Interfaces

Pack DRA Speed Grade and V CCINT QOperating Units
aaes M Voltages

Type

0.90 0.85V 0.72V
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Speed Grade and V CCINT Qperating
Voltages

0.90 0.85V 0.72V

DDR All Singl 2666 2666 2400 2400 2133 Mb/s

FFV,
FFR,
and
FBVB
900

pack 2400 2400 2133 2133 1866 Mb/s
ages rank

DIM

rank
comp
onen

2 2133 2133 1866 1866 1600 Mb/s

4 1600 1600 1333 1333 N/A  Mb/s
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DRA Speed Grade and V CCINT Qperating
M Voltages

Type

0.90 0.85V 0.72V

Singl 2400 2400 2133 2133 1866 Mb/s

SFVC
784, €
SERC rank
784, °OMP
spyp  ONeN
784, U
and 1 2133 2133 1866 1866 1600 Mb/s
SFVE  rank
784 DIM
M2,3
2 1866 1866 1600 1600 1600 Mb/s
rank
DIM
M2,5
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DRA Speed Grade and V CCINT Qperating
M Voltages

Type

0.90 0.85V 0.72V

DDR All Singl 2133 2133 2133 2133 1866 Mb/s
3 FFV,  °©
FFR, rank
and comp
revg  ONe"
900 |
pack 1 1866 1866 1866 1866 1600 Mb/s
ages  rank
DIM
M 2. 3
2 1600 1600 1600 1600 1333 Mb/s
rank
DIM
M 2 5
4 1066 1066 1066 1066 800 Mb/s
rank
DIM
M 2. 6
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SFVC
784,
SFRC
784,
SFVD
784,
and
SFVE
784

Speed Grade and V CCINT Qperating
Voltages

0.90

1600

1600

1066

0.85V

1600

1600

1066

1600

1600

1066

Page229 of 574

0.72V

1600

1600

1066

1600

1333

800

Mb/s

Mb/s

Mb/s

Mb/s



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

DDR
3L

All
FFV,
FFR,
and
FBVB
900
pack
ages

Speed Grade and V CCINT Qperating
Voltages

0.90 0.85V

1866 1866 1866

1600 1600 1600

1333 1333 1333

800 800 800
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Speed Grade and V CCINT Qperating
Voltages

0.90 0.85V 0.72V

Singl 1600 1600 1600 1600 1600 Mb/s

SFVC
784, °©
SERC rank
784, comp
spyp | Onen
784,
and 1 1600 1600 1600 1600 1333 Mb/s
SFVE rank
784 DIM
M 2,3
2 1333 1333 1333 1333 1066 Mb/s
rank
DIM
M2 5
4 800 800 800 800 606 Mb/s
rank
DIM
M2,6
QDR All Singl 633 633 600 600 550 MHz
I+ e
rank
comp
onen
t7
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RLDR
AM 3

QDR
IV XP

All
FFV,
FFR,
and
FBVB
900
pack
ages

SFVC
784,
SFRC
784,
SFVD
784,
and
SFVE
784

All

Speed Grade and V CCINT Qperating
Voltages

0.90

Singl 1200 1200
rank
comp

onen

Singl 1066 1066
rank
comp

onen

Singl 1066 1066
rank
comp

onen

0.85V

933

1066
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Speed Grade and V CCINT Qperating
Voltages

0.90 0.85V 0.72V

LPDD  All Singl 1600 1600 1600 1600 1600 Mb/s
R3 e

rank

comp

onen

1. The SBVA484, SFRA484, SFVA625, UBVA494, and UBVA530
packages do not support the PL memory interfaces.

2. Dual in-line memory module (DIMM) includes RDIMM, SODIMM,
UDIMM, and LRDIMM.

3. Includes: 1 rank 1 slot, DDP 2 rank, LRDIMM 2 or 4 rank 1 slot.

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

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

6. Includes: 2 rank 2 slot, 4 rank 1 slot.

7. The QDRII+ performance specifications are for burst-length 4
(BL = 4) implementations.

Programmable Logic (PL) Switching Characteristics

The following IOB high-density (HD) and IOB high-performance (HP) tables
summarize the values of standard-specific data input delay adjustments,
output delays terminating at pads (based on standard) and 3-state delays.
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* T\NBUF_DELAY_PAD. | is the delay from I0OB pad through the input buffer
to the I-pin of an I0B pad. The delay varies depending on the capability
of the SelectlO input buffer.

* TouTBUF_DELAY O_pAD is the delay from the O pin to the IOB pad
through the output buffer of an IOB pad. The delay varies depending
on the capability of the SelectlO output buffer.

* TouTBUF_DELAY TD_pAD iS the delay from the T pin to the IOB pad
through the output buffer of an IOB pad, when 3-state is disabled. The
delay varies depending on the SelectlO capability of the output buffer.
In HP 1/0 banks, the internal DCI termination turn-on time is always
faster than ToyTtgur_DeLAY_TD_PAD When the DCITERMDISABLE pin is
used. In HD 1/0 banks, the on-die termination turn-on time is always
faster than ToyTtgur_DeELAY_TD_PAD When the INTERMDISABLE pin is used.

IOB High Density (HD) Switching Characteristics

Table: I0B High Density (HD) Switching Characteristics

T INBUF_DELAY_PAD_ T OUTBUF_DELAY_O_ T OUTBUF_DELAY_TD
I PAD -PAD

S~~~

0.85vV  0.72V 0.85V 0.85V

o
S
t
a
n
d
a
r
d
S
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0

0

7 1 6
4 8 ©
T 1 2
8 9 1
O 5 9
5 0 7
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7 9 1
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8 6 O
T 2 2
8 0 2
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IOB High Performance (HP) Switching Characteristics

Table: IOB High Performance (HP) Switching Characteristics
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|OB 3-state Output Switching Characteristics

Table 1 specifies the values of ToyTgyr_DELAY_TE PAD and

TINBUF_DELAY_IBUFDIS_O'

i TOUTBUF_DELAY_TE_PAD is the delay fromthe T pin to the 10B pad

through the output buffer of an IOB pad, when 3-state is enabled (i.e.,
a high impedance state).
i TlNBUF_DELAY_lBUFDlS_O is the 10B delay from IBUFDISABLE to O output.

e In HP 1/0O banks, the internal DCI termination turn-off time is always
faster than TOUTBUF_DELAY_TE_PAD when the DCITERMDISABLE pin is

used.
e |[n HD I/O banks, the internal IN_TERM termination turn-off time is
always faster than TOUTBUF_DELAY_TE_PAD when the INTERMDISABLE pin

is used.

Table: IOB 3-state Output Switching Characteristics
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Symbo
I

TouTs
UF_DEL
AY_TE_
PAD

Descri
ption

T
input
to pad
high-
imped
ance
for HD
1/0
banks

input
to pad
high-
imped
ance
for HP
/0
banks

Speed Grade and V CCINT Qperating
Voltages

0.90v 0.85V

6.167 6.318 6.369

5.330  5.330  5.341
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

Tingup IBUF 2.266 2.266 2.430 2.266 2.430 ns
turn-
on
time
from
IBUFDI
SABLE
to O
output
for HD
/0
banks

_DELAY
_IBUFDI
S_O

IBUF 0.873 0.936 1.037 0.936 1.037 ns
turn-
on
time
from
IBUFDI
SABLE
to O
output
for HP
/0
banks

Input Delay Measurement Methodology

The following table shows the test setup parameters used for measuring
input delay.

Table: Input Delay Measurement Methodology
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Descripti I/0 V REF
on Standard ' : . ;

LVCMOS,
1.2V

LVCMOS,
LVDCI,
HSLVDCI,
1.5V

LVCMOS,
LVDCI,
HSLVDCI,
1.8V

LVCMOS,
2.5V

LVCMOS,
3.3V

LVTTL,
3.3V

HSTL
(high-
speed
transceiv
er logic),
class |,
1.2V

Attribute

LVCMOSI
2

LVCMOSI1
5,
LVDCI_15

HSLVDCI_
15

LVCMOS!
8,
LVDCI_18

HSLVDCI_
18

LVCMOS?2
5

LVCMOS3
3

LVTTL

HSTL_I_T
2

0.1

0.1

0.1

0.1

0.1

0.1

VREF -
0.25

1.1

1.7

2.4

3.2

3.2

VREF + 0.
25
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Descripti I/0 V REF
on Standard ' : . ;

Attribute

HSTL, HSTL_I VREF - VREF + 0. VREF 0.75

class I, 0.325 325
1.5V

HSTL, HSTL_I_1 VREF -0.4 VREF + 0. VREF 0.9
class |, 8 4
1.8V

HSUL HSUL_12 VREF - Vrer + 0. VREE 0.6
(high- 0.25 25

speed

untermin

ated

logic),

1.2V

SSTL12 SSTL12 VREF - Vrer + 0. VREF 0.6
(stub 0.25 25

series

terminate

d logic),

1.2V

SSTL135  SSTL135, VREE - Vrer + O. VREF 0.675
and SSTL135_ 0.2875 2875

SSTL135 I

class Il,

1.35V

SSTL15 SSTL15, VREF - Vreg + O. VREF 0.75
and SSTL15_II 0.325 325

SSTL15

class Il,

1.5V
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Descripti I/0 V REF
on Standard ' : . ;

SSTL18,
class |
and Il,
1.8V

POD10,
1.0V

POD12,
1.2V

DIFF_HST
L, class |,
1.2V

DIFF_HST
L, class I,
1.5V

DIFF_HST
L, class I,
1.8V

DIFF_HSU
L, 1.2V

DIFF_SST
L, 1.2V

DIFF_SST
L135 and
DIFF_SST
L135
class I,
1.35V

Attribute

SSTL18._l,

SSTL18_lI

POD10

POD12

DIFF_HST
L_1_12

DIFF_HST
L_|

DIFF_HST
L_I_18

DIFF_HSU
L_12

DIFF_SST
L12

DIFF_SST
L135,
DIFF_SST
L135_1

VREF - 0.4

VREF - 0.2

VREF -
0.24

0.6 -
0.25

0.75 -
0.325

0.9-0.4

0.6 -
0.25

0.6 -
0.25

0.675 -
0.2875

VREF + 0.

VREF + 0.

VREF + 0.
24

0.6 + 0.2

0.75 + 0.
325

0.9+ 0.4

0.6 + 0.2

0.6 + 0.2

0.675 +
0.2875
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Descripti I/0 V REF

on Standard ' . . ;

DIFF_SST
L15 and
DIFF_SST
L15 class
I, 1.5V

DIFF_SST
L18_l,
DIFF_SST
LT18_lI,
1.8V

DIFF_POD
10, 1.0V

DIFF_POD
12, 1.2V

LVDS
(low-
voltage
differenti
al
signaling)
, 1.8V

LVDS_25,
2.5V

SUB_LVDS
, 1.8V

SLVS,
1.8V

Attribute

DIFF_SST
L15,
DIFF_SST
LT15_lI

DIFF_SST
L18_l,
DIFF_SST
L18_ll

DIFF_POD
10

DIFF_POD
12

LVDS

LVDS_25

SUB_LVDS

SLVS_400
_18

0.75 -
0.325

0.9-0.4

0.5-0.2

0.6 -
0.25

0.9 -
0.125

1.25 -
0.125

0.9 -
0.125

0.9 -
0.125

0.75 + 0.
325

0.9+ 0.4

0.5 + 0.2

0.6 + 0.2

0.9 + 0.1
25

1.25 + 0.
125

0.9 + 0.1
25

0.9 + 0.1
25
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Descripti I/0 V REF
on Standard ' : : ;

Attribute

SLVS, SLVS_400 1.25 - 1.25 + 0. 06 -
2.5V _25 0.125 125

LVPECL, LVPECL 1.25 - 1.25 + 0. 06 -
2.5V 0.125 125

MIPI D- MIPI_DPH 0.2 - 0.2 + 0.1 06 -
PHY (high  Y_DCI_HS 0.125 25

speed)

1.2V

MIPI D- MIPI_DPH 0.715 - 0.715 + 06 -
PHY (low  Y_DCI_LP 0.2 0.2

power)

1.2V

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

2. Input waveform switches between V| and V.

3. Measurements are made at typical, minimum, and maximum Vggr

values. Reported delays reflect worst case of these measurements.
Vgrer values listed are typical.

4. Input voltage level from which measurement starts.

5. This is an input voltage reference that bears no relation to the
VRer/VMEeas parameters found in IBIS models and/or noted in Figure
1.

6. The value given is the differential input voltage.
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Output Delay Measurement Methodology

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

Figure: Single-Ended Test Setup

VREF

Output Rrer

ViEAs (voltage level when taking delay measurement)

——— CgerF (probe capacitance)

M16654-072117

Figure: Differential Test Setup

Qutput

NP
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Parameters Vrer, RrRers Crers @nd Vyeas fully describe the test conditions for

each I/0O standard. The most accurate prediction of propagation delay in
any given application can be obtained through IBIS simulation, using this
method:

1. Simulate the output driver of choice into the generalized test setup
using values from Table 1.
2. Record the time to Vygas-

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

4. Record the time to Vygas-

5. Compare the results of step 2 and step 4. The increase or decrease in
delay yields the actual propagation delay of the PCB trace.

Table: Output Delay Measurement Methodology

Descripti /0 R REF C REF V MEAS V REF

on Standard (9)) Y)) )
Attribute

LVCMOS, LVCMOSI1 1LY 0 0.6 0

1.2V 2

LVCMOS, LVCMOSI1 ™ 0 0.75 0

1.5V 5

LVCMOS, LVCMOSI1 1LY 0 0.9 0

1.8V 8

LVCMOS, LVCMOQOS?2 ™ 0 1.25 0

2.5V 5

LVCMOS, LVCMOS3 1LY 0 1.65 0

3.3V 3

LVTTL, LVTTL ™ 0 1.65 0

3.3V
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Descripti 1/0 R REF C REF V MEAS V REF
on Standard (9)) V) V)
Attribute (pF)
LVDCI, LVDCI_15 50 0 VREF 0.75
HSLVDCI,
1.5V HSLVDCI_
15
LVDCI, LVDCI_15 50 0 VRer 0.9
HSLVDCI,
1.8V HSLVDCI_
18
HSTL HSTL_I_1 50 0 VRer 0.6
(high- 2
speed
transceiv
er logic),
class I,
1.2V
HSTL, HSTL_I 50 0 VREF 0.75
class I,
1.5V
HSTL, HSTL_I_1 50 0 VREF 0.9
class |, 8
1.8V
HSUL HSUL_12 50 0 VREF 0.6
(high-
speed
untermin
ated
logic),
1.2V
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Descripti
on

SSTL12
(stub
series
terminate
d logic),
1.2V

SSTL135
and
SSTL135
class I,
1.35V

SSTL15
and
SSTL15
class I,
1.5V

SSTL18,
class |

and class
I, 1.8V

POD10,
1.0V

POD12,
1.2V

DIFF_HST
L, class |,
1.2V

DIFF_HST
L, class I,
1.5V

1/0
Standard
Attribute

SSTL12

SSTL135,
SSTL135_
Il

SSTL15,
SSTL15_1l

SSTL18_l,
SSTL18_ll

POD10

POD12

DIFF_HST
L_1_12

DIFF_HST
L_|

C REF

(pF)

50 0
50 0
50 0
50 0
50 0
50 0
50 0
50 0
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Descripti
on

DIFF_HST
L, class |,
1.8V

DIFF_HSU
L, 1.2V

DIFF_SST
L12, 1.2V

DIFF_SST
L135 and
DIFF_SST
L135
class I,
1.35V

DIFF_SST
L15 and
DIFF_SST
L15 class
I, 1.5V

DIFF_SST
L18, class
| and II,
1.8V

DIFF_POD
10, 1.0V

DIFF_POD
12, 1.2V

R REF C REF V MEAS V REF

1/0

Standard (9)) %) %)

Attribute (pF)

DIFF_HST 50 0
L_I_18

VREF 0.9

DIFF_HSU 50 0
L_12

VREF 0.6

DIFF_SST 50 0
L12

VREF 0.6

DIFF_SST 50 0
L135,

DIFF_SST

L135_1

DIFF_SST 50 0
L15,

DIFF_SST

LT15_lI

VREF 0.75

DIFF_SST 50 0
L18_l,

DIFF_SST

LT18_ll

VREF 0.9

DIFF_POD 50 0
10

VReF 1.0

DIFF_POD 50 0
12

VREF 1.2
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Descripti 1/0 C REF V MEAS V REF

on Standard V) V)
Attribute (pF)

LVDS LVDS 100 0 02 0

(low-

voltage

differenti

al

signaling)

, 1.8V

SUB_LVDS SUB_LVDS 100 0 02 0

, 1.8V

MIPI D- MIPI_DPH 100 0 0?2 0

PHY (high  Y_DCI_HS

speed)

1.2V

MIPI D- MIPI_DPH ™M 0 0.6 0

PHY (low  Y_DCI_LP

power)

1.2V

1. Crer is the capacitance of the probe, nominally O pF.
2. The value given is the differential output voltage.

Block RAM and FIFO Switching Characteristics

Table: Block RAM and FIFO Switching Characteristics

Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

Maximum Frequency
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

Fmax_~ Block 825 738 645 585 516 MHz
RAM

(WRIT

E_FIRS

T and

NO_C

HANG

WF_NC

modes

Fmax_  Block 718 637 575 510 460 MHz
RAM

(READ

_FIRST

mode)

RF

Fuax r FIFO 825 738 645 585 516 MHz
in all

modes

witho

ut ECC

IFO

Page361 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

Fmax g Block 718 637 575 510 460 MHz
RAM
and
FIFO
in ECC
config
uratio
n
witho
ut
PIPELI
NE

CC
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Symbo
I

Descri
ption

Block
RAM
and
FIFO
in ECC
config
uratio
n with
PIPELI
NE
and
Block
RAM
in
WRITE

_FIRST

or
NO_C
HANG
E

mode

Minim
um

pulse
width

Speed Grade and V CCINT Qperating
Voltages

0.90V

825

495

0.85V

542 543

Block RAM and FIFO Clock-to-Out Delays
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Speed Grade and V CCINT Qperating
Voltages

0.90V 0.85V 0.72V

Trcko ~ Clock 0.91 1.02 1.11 1.46 1.53 ns,
DO CLK to Max

DOUT

output

(witho

ut

output

regist

er)

Trcko ~ Clock 0.27 0.29 0.30 0.42 0.44 ns,
CLK to Max
DOUT

output

(with

output

regist

er)

_DO_RE

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

UltraRAM Switching Characteristics

The UltraScale Architecture and Product Data Sheet: Overview (DS890) lists
the Zynq UltraScale+ MPSoCs that include this memory.

Table: UltraRAM Switching Characteristics
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Symbo
I

Descri
ption

Speed Grade and V CCINT Qperating
Voltages

0.90v 0.85V

Maximum Frequency

Fmax

Fmax_E
CC_NO
PIPELIN
E

UltraR
AM
maxi
mum
freque
ncy
with
OREG_
B=Tr
ue

UltraR
AM
maxi
mum
freque
ncy
with
OREG._
B=Fa
Ise
and
EN_EC
C_RD_
B=Tr
ue

650 600 575

435 400 386

Page365 of 574

500

312

0.72V

481

303

MHz

MHz



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Fmax_
NOPIPE
LINE

UltraR
AM
maxi
mum
freque
ncy
with
OREG._
B =Fa
Ise
and
EN_EC
C_RD_
B =Fa
Ise

Minim
um
pulse
width

Async
hrono
us
reset
minim
um
pulse
width.
One
cycle
requir
ed

Speed Grade and V CCINT Qperating
Voltages

0.90V 0.85V 0.72V

650 700 730 800

1 clock cycle
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

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

Input/Output Delay Switching Characteristics

Table: Input/Output Delay Switching Characteristics

Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

Refere 300 to 800 MHz
nce
clock
freque
ncy
for
IDELA
YCTRL
(comp
onent
mode)

FREFCL

Refere 300 to 800 MHz
nce
clock
freque
ncy
when
using
BITSLI
CE_CO
NTRO
L with
REFCL
K (in
native
mode
(for
RX_BIT
SLICE

only))
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

-3

Refere 300to 300to 300to 300to 300to MHz
nce 2666. 2666. 2400 2400 2133
clock 67 67

freque

ncy

for

BITSLI

CE_CO

NTRO

L with

PLL_C

LK (in

native

mode)
1

Minim 3.195  3.195 3.195 3.195 3.195 ns
um

period

for

IODEL

AY

clock

TmINPE
R_CLK

TMINPE Minim 52.00 ns

RRST UM
reset
pulse

width
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

TlDELA IDELA 2.1to 12 PS
Y_RESO Y/ODE
LUTION LAY
/ chain
resolu
TobeL _
tion
AY_RES
OLUTIO
N

1. PLL settings could restrict the minimum allowable data rate. For
example, when using a PLL with CLKOUTPHY_MODE = VCO_HALF,
the minimum frequency is PLL_Fycomin/2-

DSP48 Slice Switching Characteristics

Table: DSP48 Slice Switching Characteristics

Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

Maximum Frequency

FMAX With 891 775 645 644 600 MHz
all
regist
ers
used
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Fmax_p
ATDET

Fmax_
MULT_
NOMRE

Fmax_
MULT_
NOMRE
G_PATD
ET

Fmax_p
READD._
NOADR
EG

Speed Grade and V CCINT Qperating
Voltages

0.90V

With 794
patter

n

detect

or

Two 635
regist

er

multip

ly

witho

ut

MREG

Two 577
regist
er
multip
ly
witho
ut
MREG
with
patter
n
detect

Witho 655
ut

ADRE

G

0.85V

687 571
544 456
492 410
565 468
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Fmax_
NOPIPE
LINERE
G

Fmax_
NOPIPE
LINERE
G_PATD
ET

Speed Grade and V CCINT Qperating
Voltages

0.90V

Witho 483
ut

pipeli

ne

regist

ers

(MREG

ADRE
G)

Witho 448
ut
pipeli
ne
regist
ers
(MREG
ADRE
G)
with
patter
n
detect

0.85V

379 314

0.72V

299

280

MHz

MHz

1. For devices operating at the lower power VccinT = 0.72V voltages,

DSP cascades that cross the clock region center might operate
below the specified Fyax-
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Clock Buffers and Networks

Table: Clock Buffers Switching Characteristics

Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

Global Clock Switching Characteristics (Including BUFGCTRL)

FMAX Maxim 891 775 667 725 667 MHz
um
freque
ncy of
a
global
clock
tree
(BUFG)

Global Clock Buffer with Input Divide Capability (BUFGCE_DIV)

Fuax  Maxim 891 775 667 725 667 MHz
um
freque
ncy of
a
global
clock
buffer
with
input
divide
capabi
lity
(BUFG
CE_DI
V)
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

-1

Global Clock Buffer with Clock Enable (BUFGCE)

FMAX Maxim 891 775 667 725 667 MHz
um
freque
ncy of
a
global
clock
buffer
with
clock
enable
(BUFG
CE)

Leaf Clock Buffer with Clock Enable (BUFCE_LEAF)

Fuax  Maxim 891 775 667 725 667 MHz
um
freque
ncy of
a leaf
clock
buffer
with
clock
enable
(BUFC
E_LEA
F)
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

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

FMAX Maxim 512 512 512 512 512 MHz
um
freque
ncy of
a
serial
transc
eiver
clock
buffer
with
clock
enable
and
clock
input
divide
capabi
lity

MMCM Switching Characteristics

Table: MMCM Specification

Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

MMC Maxim 1066 933 800 933 800 MHz

M_F|N um
MAX input
clock
freque
ncy
MMC Minim 10 10 10 10 10 MHz
M_F|N um
MIN input
clock
freque
ncy
MMC Maxim < 20% of clock input period or 1 ns Max
M—FlN_ll um
TTER input
clock
period
jitter
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Symbo
I

MMC
M_F|N

DUTY

Descri
ption

Input
duty
cycle
range:
10-
49 MH

Input
duty
cycle
range:
50-
199 M
Hz

Input
duty
cycle
range:
200-
399 M
Hz

Input
duty
cycle
range:
400-
499 M
Hz

Speed Grade and V CCINT Qperating
Voltages

0.90V

0.85V 0.72V

25-75 %
30-70 %
35-65 %
40-60 %
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Symbo
I

MMC
M_Fm

N_PSCL

MMC
M_Fma

X_PSCL

Descri
ption

Input
duty
cycle
range:
>500
MHz

Minim
um
dynam

phase
shift
clock
freque
ncy

Speed Grade and V CCINT Qperating
Voltages

0.90v 0.85V

0.01 0.01 0.01

550 500 450
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

MMC Minim 800 800 800 800 800 MHz
M—FVC um
OMIN MMC

M

VCO

freque

ncy

MMC Maxim 1600 1600 1600 1600 1600 MHz

M—FVC um
OMAX MMC
M
VCO
freque
ncy
MMC Low 1.00 1.00 1.00 1.00 1.00 MHz
M_Fga MMC
nowp M
H bandw
idth at
typical

1

High 4.00 4.00 4.00 4.00 4.00 MHz
MMC

M

bandw

idth at

typical

1
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MMC
M_Tst

ATPHA
OFFSET

MMC
M_Toy

TJITTER

MMC
M_Toy

TDUTY

Static
phase
offset
of the
MMC
M

output

g2

MMC
M
output
jitter.

MMC
M
output
clock
duty
cycle

precisi

on*

Speed Grade and V CCINT Qperating
Voltages

0.90v 0.85V

0.72V

0.12 0.12 0.12 0.12
Note 3
0.165 0.20 0.20 0.20
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Symbo
I

MMC
M_Ti o

CKMAX

MMC
M_Fou

TMAX

MMC
M_Fou

TMIN

Descri
ption

MMC

maxi
mum
lock
time
for
MMC
M_Fpr

DMIN

MMC

maxi
mum
output
freque
ncy

MMC

minim
um

output
freque

ncy 4

0.90V

Speed Grade and V CCINT Qperating
Voltages

0.85V

891 775 667

6.25 6.25 6.25
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MMC
M_Tgx

TFDVAR

MMC
M_RST

MINPUL
SE

MMC
M_Fpp

DMAX

Extern
al
clock
feedb
ack
variati
on

Minim
um
reset
pulse
width

Maxim
um
freque
ncy at
the
phase
freque
ncy
detect
or

Speed Grade and V CCINT Qperating
Voltages

0.90V

5.00

550

5.00

0.85V

5.00

500 450

Page382 of 574

5.00

500

0.72V

< 20% of clock input period or 1 ns Max

5.00

450

ns

MHz



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

MMC
M_Fpp

DMIN

MMC
M_Trg

DELAY

MMC
M_Fpp

RCLK_M
AX

Speed Grade and V CCINT Qperating
Voltages

0.90V

Minim 10
um

freque

ncy at

the

phase

freque

ncy

detect

or

Maxim
um
delay
in the
feedb
ack
path

Maxim 250
um

DRP

clock

freque

ncy

0.85V

0.72V

5 ns Max or one clock cycle

250 250
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

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

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

3. Values for this parameter are available in the Clocking Wizard.

4. Includes global clock buffer.

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

PLL Switching Characteristics

Table: PLL Specification

Symbo Descri Speed Grade and V CCINT QOperating
| ntion Voltages

0.90V 0.85V 0.72V

PLL_LF, Maxim 1066 933 800 933 800 MHz

NMAX um

PLL_F;  Minim 70 70 70 70 70 MHz

NMIN um
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PLL_F,

NJITTER

PLL_F,

NDUTY

Speed Grade and V CCINT Qperating
Voltages

0.90V 0.85V 0.72V

Maxim < 20% of clock input period or 1 ns Max
um

input

clock

period

jitter

Input 35-65 %
duty

cycle

range:

70-

399

MHz

Input 40-60 %
duty

cycle

range:

400-

499

MHz

Input 45-55 %
duty

cycle

range:

>500

MHz
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Symbo Descri Speed Grade and V CCINT Qperating
| ntion Voltages

0.90V 0.85V 0.72V

PLL_LFy  Minim 750 750 750 750 750 MHz
um

PLL

VCO

freque

ncy

COMIN

PLL_.Fy, Maxim 1500 1500 1500 1500 1500 MHz

comax Um
PLL
VCO
freque
ncy
PLL_Tg Static 0.12 0.12 0.12 0.12 0.12 ns
TaTPH  Phase
AOFFSE offset
. of the
PLL
output
g2
PLL_T PLL Note 3
ouT)IT  output
TER jitter.
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PLL_T
OouTDU
TY

PLL_T,

OCKMA

PLL
CLKO
uTo,
CLKO
UTOB,
CLKO
uTt,
CLKO
UT1B
duty-
cycle
precisi

on 4

PLL
maxi
mum
lock
time

Speed Grade and V CCINT Qperating
Voltages

0.90V

0.85V

100
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Symbo Descri Speed Grade and V CCINT Qperating
| ntion Voltages

0.90V 0.85V 0.72V

PLL_F PLL 891 775 667 725 667 MHz
OUTMA  Mmaxi

PLL 2667 2667 2400 2400 2133 MHz
maxi

mum

output

freque

ncy at

CLKO

UTPHY
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Symbo Descri Speed Grade and V CCINT Qperating
| ntion Voltages

0.90V 0.85V 0.72V

PLL_F PLL 5.86 5.86 5.86 5.86 5.86 MHz

outmi ~ Minim

N um
output
freque
ncy at
CLKO
uTo,
CLKO
UTOB,
CLKO
uTt,
CLKO
UT1B

PLL 2 x VCO mode: 1500, 1 x VCO mode: 750, MHz
minim 0.5 x VCO mode: 375

um

output

freque

ncy at

CLKO

UTPHY

PLL_LR  Minim 5.00 5.00 5.00 5.00 5.00 ns

STmine UM

ULSE reset
pulse
width
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PLL_Fp

FDMAX

PLL_Fp

FDMIN

PLL_Fg

ANDWI
DTH

PLL_F
DPRCLK
_MAX

Maxim
um
freque
ncy at
the
phase
freque
ncy
detect
or

Minim
um
freque
ncy at
the
phase
freque
ncy
detect
or

PLL

bandw
idth at
typical

Maxim
um
DRP
clock
freque
ncy

Speed Grade and V CCINT Qperating
Voltages

0.90V

667.5

70

14

250

0.85V

667.5 667.5
70 70
14 14
250 250
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Symbo Descri Speed Grade and V CCINT Qperating
| ntion Voltages

0.90V 0.85V 0.72V

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

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

3. Values for this parameter are available in the Clocking Wizard.

4. Includes global clock buffer.

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

Device Pin-to-Pin Output Parameter Guidelines

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

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

Descr Devic Speed Grade and V CCINT Operating  Units

iptio e Voltages
n

0.90 0.85V 0.72V

SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast
Slew Rate, without MMCM
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Descr Devic Speed Grade and V CCINT Qperating Units
iptio e Voltages
n

0.90 0.85V 0.72V

Ticko Glob  XCzZU N/A 4.24 4.59 5.41 5.81 ns

E al 1
clock
. XCzU N/A 4.90 5.28 6.08 6.51 ns
input
and 2
outp xCczu N/A 490 5.28 6.08 6.51 ns
ut 3
flip-
flop XCZU N/A 533 573 6.62 7.1 ns
witho 3T
ut XCZU 5.05 5.53 5.95 6.90 7.49 ns
MMC
4
M
(near XCzuU 5.05 5.53 5.95 6.90 7.49 ns
clock 5
regio
n) XCzU 5.42 5.91 6.35 7.48 8.03 ns

XCZU 5.96 6.54 7.01 8.17 8.76 ns

XCZU  5.42 5.91 6.35 7.48 8.03 ns

XCzZzU  5.92 6.49 6.96 8.16 8.91 ns
11

XCZU 5.58 6.09 6.55 7.75 8.33 ns
15

XCZU 6.29 6.90 7.40 8.68 9.32 ns
17
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Symb Descr Devic Speed Grade and V CCINT Qperating  Units

ol iptio e Voltages
n

0.90 0.85V 0.72V

XCZU 6.29 6.90 7.40 8.68  9.32 ns

19

XAZU N/A N/A 4.59 N/A 5.81 ns

XAZU N/A N/A 5.28 N/A 6.51 ns

XAZU N/A N/A 5.28 N/A 6.51 ns

XAZU N/A N/A 5.73 N/A 7.11 ns

3T

XAZU N/A N/A 5.95 N/A 7.49 ns

XAZU N/A N/A 5.95 N/A 7.49 ns

XAZU N/A N/A 7.01 N/A N/A ns

XAZU N/A N/A 6.96 N/A N/A ns

11

XQZzU N/A 4.90 5.28 N/A 6.51 ns

XQZU N/A 5.53 5.95 N/A 7.49 ns

XQZzU N/A 6.54 7.01 N/A 8.76 ns
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Symb Descr Devic Speed Grade and V CCINT Qperating

ol iptio e Voltages
n

0.90 0.85V 0.72V

XQZU  N/A 5.91 6.35 N/A 8.03 ns
9

XQZzU N/A 6.49 6.96 N/A 8.91 ns
11

XQZU N/A 6.09 6.55 N/A 8.33 ns
15

XQZzU N/A 6.90 7.40 N/A 9.32 ns
19

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

all accessible 1/0 and CLB flip-flops are clocked by the global clock
net.

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

Symb Descr Devic Speed Grade and V CCINT Qperating Units

ol iptio e Voltages
n

0.90 0.85V 0.72V

SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast
Slew Rate, without MMCM
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Descr Devic Speed Grade and V CCINT Qperating Units
iptio e Voltages
n

0.90 0.85V 0.72V

Ticko Glob  XCzZU N/A 4.92 5.30 6.20 6.67 ns

Frar Al 1
clock
) XCZU N/A 5.27 5.68 6.59 7.06 ns
input
and 2
outp xczu N/A 527 568 6.59 7.06 ns
ut 3
flip-
flop XCzU N/A 5.56 5.98 6.92 7.45 ns
witho 3T
ut XCzU 5.24 5.73 6.17 717 7.79 ns
MMC
4
M
(far XCZU 5.24 5.73 6.17 7.17 7.79 ns
clock 5
regio
n) XCzU 5.91 6.49 6.97 8.16 8.76 ns

XCZU 5.96 6.54 7.01 8.17 8.76 ns

XCzZzU  5.91 6.49 6.97 8.16 8.76 ns

XCZU 6.29 6.91 7.41 8.72 9.52 ns
11

XCZU 5.90 6.49 6.96 8.16 8.77 ns
15

XCZU 6.84 7.53 8.07 9.52 10.2 ns
17 3
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Symb Descr Devic Speed Grade and V CCINT Qperating  Units

ol iptio e Voltages
n

0.90 0.85V 0.72V

XCZU 6.84 7.53 8.07 9.52 10.2 ns

19 3

XAZU N/A N/A 5.30 N/A 6.67 ns

XAZU N/A N/A 5.68 N/A 7.06 ns

XAZU N/A N/A 5.68 N/A 7.06 ns

XAZU N/A N/A 5.98 N/A 7.45 ns

3T

XAZU N/A N/A 6.17 N/A 7.79 ns

XAZU N/A N/A 6.17 N/A 7.79 ns

XAZU N/A N/A 7.01 N/A N/A ns

XAZU N/A N/A 7.41 N/A N/A ns

11

XQZzU N/A 5.27 5.68 N/A 7.06 ns

XQZU N/A 5.73 6.17 N/A 7.79 ns

XQZzU N/A 6.54 7.01 N/A 8.76 ns
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Symb Descr Devic Speed Grade and V CCINT Qperating  Units

ol iptio e Voltages
n

0.90 0.85V 0.72V

XQZU  N/A 6.49 6.97 N/A 8.76 ns
9

XQZzU N/A 6.91 7.41 N/A 9.52 ns
11

XQZU  N/A 6.49 6.96 N/A 8.77 ns
15

XQZzU N/A 7.53 8.07 N/A 10.2 ns
19 3

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

all accessible 1/0 and CLB flip-flops are clocked by the global clock
net.

Table: Global Clock Input to Output Delay With MMCM

Symb Descr Devic Speed Grade and V CCINT Qperating Units

ol iptio e Voltages
n

0.90 0.85V 0.72V

SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast
Slew Rate, with MMCM
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Descr Devic Speed Grade and V CCINT Qperating Units
iptio e Voltages
n

0.90 0.85V 0.72V

Ticko Glob  XCzZU N/A 2.65 2.89 3.44 3.63 ns

rmc & 1
clock

MCC input XCZU N/A 2.22 2.43 2.87 3.00 ns
and 2
outp XCZU N/A 2.22 2.43 2.87 3.00 ns
ut 3
flip-
flop XCZU N/A 2,09 231 276 2.9] ns
with 3T
::/I/IMC XCZU 1.90 2.24 2.47 2.90 3.08 ns

XCzZU 1.90 2.24 2.47 2.90 3.08 ns

XCzZzUu 1.83 2.15 2.36 2.80 2.95 ns

XCzZU 1.98 2.32 2.55 3.00 3.15 ns

XCzZzUu 1.83 2.15 2.36 2.80 2.95 ns

XCzZU 1.96 2.30 2.51 2.99 3.20 ns
11

XCZU 1.85 2.18 2.38 2.82 2.98 ns
15

XCzZu 2.08 2.44 2.66 3.15 3.33 ns
17

Page398 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Symb Descr Devic Speed Grade and V CCINT Qperating  Units

ol iptio e Voltages
n

0.90 0.85V 0.72V

XCzu  2.08 2.44 2.66 3.15 3.33 ns

19

XAZU N/A N/A 2.89 N/A 3.63 ns

XAZU N/A N/A 2.43 N/A 3.00 ns

XAZU N/A N/A 2.43 N/A 3.00 ns

XAZU N/A N/A 2.31 N/A 2.91 ns

3T

XAZU N/A N/A 2.47 N/A 3.08 ns

XAZU N/A N/A 2.47 N/A 3.08 ns

XAZU N/A N/A 2.55 N/A N/A ns

XAZU N/A N/A 2.51 N/A N/A ns

11

XQZzU N/A 2.22 2.43 N/A 3.00 ns

XQZU N/A 2.24 2.47 N/A 3.08 ns

XQZzU N/A 2.32 2.55 N/A 3.15 ns
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Symb Descr Devic Speed Grade and V CCINT Qperating

ol iptio e Voltages
n

0.90 0.85V 0.72V

XQZU  N/A 2.15 2.36 N/A 2.95 ns
9

XQZzU N/A 2.30 2.51 N/A 3.20 ns
11

XQZU  N/A 2.18 2.38 N/A 2.98 ns
15

XQZzU N/A 2.44 2.66 N/A 3.33 ns
19

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

all accessible 1/0 and CLB flip-flops are clocked by the global clock
net.

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

Table: Source Synchronous Output Characteristics (Component Mode)

Descrip Speed Grade and V CCINT Qperating Voltages Units
tion

0.90V 0.85V 0.72V

Toutpu 80 ps
T_LOGIC_
DELAY_V

ARIATIO

1
N
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Descrip Speed Grade and V CCINT Qperating Voltages Units
tion

0.90V 0.85V 0.72V

1. Delay mismatch across a transmit bus when using component mode
output logic (ODDRE1, OSERDESE3) within a bank.

Device Pin-to-Pin Input Parameter Guidelines

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

Table: Global Clock Input Setup and Hold With 3.3V HD I/O Without MMCM

Sym Description  Devi Speed Grade and V CCINT
bol ce Operating Voltages

0.90 0.85V 0.72V

Input Setup and Hold Time Relative to Global Clock Input Signal using
SSTL15 Standard. '+ 23
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Sym Description  Devi Speed Grade and V CCINT
bol ce Operating Voltages

0.90 0.85V 0.72V

Tpsg  Glob  Setu XCZ N/A 290 3.04 4.41 4.74 ns

pzy A p Ul
: cloc
k
Tpyr inpu  Hold - - _ _ ns
pzu ¢ 0.79 0.79 1.60 1.60
] and
inpu
Tpsp  t Setu XCZ N/A 2.27 2.37 3.54 3.82 ns
p.zu flip- p u2
5 flop
(or
Tpyr  latc Hold _ _ _ _ ns
pzu 0.36 0.36 1.03 1.03
5 with
out

Tpse MM Setu XCZ N/A 2.27 2.37 3.54 3.82 ns
pzy CM p U3

TpHE Hold - - _ _ ns
D_ZU 0.36 0.36 1.03 1.03

3

TosE Setu XCZ N/A 1.70 1.76 2.85 3.08 ns
D_ZU p UsT

3T

TPHF Hold - - - - ns
D_ZU 0.22 0.22 0.85 0.85

3T
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Sym Description  Devi Speed Grade and V CCINT
bol ce Operating Voltages

0.90 0.85V 0.72V

Tpsr Setu XCZ 2.00 2.30 2.39 3.56 3.81 ns
D_ZU p U4

4

TPHE Hold - - - - - ns
D ZU 0.37 0.37 0.37 1.05 1.05

4

Tpse Setu XCZ 2.00 2.30 2.39 3.56 3.81 ns
D_ZU p U5

5

TpuF Hold - - - - - ns
D_ZU 0.37 0.37 0.37 1.05 1.05

5

Tosr Setu XCZ 1.51 1.79 1.86 2.85 3.06 ns
D_zU p U6

6

TpHE Hold - - - _ _ ns
D_ZU 0.05 0.05 0.05 0.60 0.60

6

Tpsp Setu XCZ 2.02 2.32 242 3.59 3.87 ns
D_ZU p U7

7

TPHF Hold - - - - - ns
D_ZU 0.40 0.40 0.40 1.10 1.10

7
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Sym Description  Devi Speed Grade and V CCINT
bol ce Operating Voltages

0.90 0.85V 0.72V

Tpse Setu XCZ 1.51 1.79 1.86 2.85 3.06 ns
D_ZU p U9

9

TPHE Hold - - - - _ ns
D ZU 0.05 0.05 0.05 0.60 0.60

9

Tpsr Setu XCZ 1.99 2.28 2.38 3.54 3.79 ns
D_7U p Utl

11

TpuF Hold - - - - - ns
D_7ZU 0.38 0.38 0.38 1.05 1.05

11

Tpse Setu XCZ 1.51 1.79 1.85 2.84 3.05 ns
D_ZU p uis

15

TpHE Hold - - - _ _ ns
D_7ZU 0.04 0.04 0.04 0.60 0.60

15

Tpse Setu XCzZ 2.00 2.29 2.38 3.56 3.83 ns
D_ZU P ulz

17

TPHF Hold - - - - - ns
D_7ZU 0.38 0.38 0.38 1.08 1.08

17
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Sym Description  Devi Speed Grade and V CCINT
bol ce Operating Voltages

0.90 0.85V 0.72V

Tpsk Setu XCZ 2.00 2.29 2.38 3.56 3.83 ns
D_ZU p uio

19

TPHF Hold - - - - - ns
D 7U 0.38 0.38 0.38 1.08 1.08

19

Thsr Setu XAZ N/A N/A 3.04 N/A 474 ns
D_XA P Ul

ZU1

Tonr Hold N/A N/A -0.7 N/A -1.6 ns
D_XA 9 0

ZU1

Tpsp Setu XAZ N/A N/A 2.37 N/A 3.82 ns
D_XA P u2

7U2

Tonr Hold NJA N/A -  N/A - ns
D XA 0.36 1.03
7U2

Tpsp Setu XAZ N/A N/A 2.37 N/A 3.82 ns
D_XA P us

7U3

Tour Hold NJ/A N/A -  N/A - ns
D_XA 0.36 1.03
7U3
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Sym Description  Devi Speed Grade and V CCINT
bol ce Operating Voltages

0.90 0.85V 0.72V

Tpsk Setu XAZ N/A N/A 1.76 N/A 3.08 ns
D_XA p U3T

ZU3T

Tonr Hold N/A N/A - N/A - ns
D.XA 0.22 0.85
ZU3T

Thsr Setu XAZ N/A N/A 239 N/A 3.81 ns
D_XA P U4

ZU4

Tonr Hold NJ/A N/A -  N/A - ns
b XA 0.37 1.05
ZU4
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Sym Description  Devi Speed Grade and V CCINT
bol ce Operating Voltages

0.90 0.85V 0.72V

Tpsg  Glob  Setu XAZ N/A~ N/A 239 N/A 3.81 ns

D_XA al p us
U5 cloc

k
Tpyr inpu  Hold N/A N/A - N/A - ns
p.xa U 0.37 1.05
2us  and

inpu
Tpsp Setu XAZ N/A  N/A 2.42 N/A NJ/A ns
27 flop

(or
Tpur  latc Hold N/A N/A - N/A N/A ns
pxa 0.40
7U7 with

out

Tpsp MM Setu XAZ N/A N/A 2.38 N/A N/A ns
pxa CM p Ul

ZU11

TruF Hold NJ/A N/A - N/A N/A ns

D_XA 0.38

ZUT1

Tpsp Setu XQZ N/A 227 237 N/A 3.82 ns

D_XQ p us3
ZU3

Tpur Hold N/A - - N/A - ns
D_XQ 0.36 0.36 1.03

ZU3
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Sym Description  Devi Speed Grade and V CCINT
bol ce Operating Voltages

0.90 0.85V 0.72V

Tpse Setu XQZ N/A 2.30 2.39 N/A 3.81 ns
D_XQ p U5

ZU5

TpHE Hold N/A - - N/A - ns
D_XQ 0.37 0.37 1.05

ZU5

Tpsr Setu XQZ N/A 232 2.42 N/A 3.87 ns
D_XQ p u7z

ZU7

TpHE Hold N/A - - N/A - ns
D_XQ 0.40 0.40 1.10

ZU7

Tpsr Setu XQZ N/A 1.79 1.86 N/A 3.06 ns
D_XQ p uo

ZU9

TpuF Hold N/A - - N/A - ns
D_XQ 0.05 0.05 0.60
ZU9

Tpsp Setu XQZ N/A 2.28 2.38 N/A 3.79 ns
D_XQ p Utlil

ZUT1

TpHE Hold N/A - - N/A - ns
D_XQ 0.38 0.38 1.05
ZUT1
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Sym  Description Speed Grade and V CCINT
bol Operating Voltages

0.90 0.85V 0.72V

Tpsr Setu XQZ N/A  1.79 1.85 N/A  3.05 ns
D_XQ p uils

ZU15

TpHF Hold N/A - - N/A - ns
D_XQ 0.04 0.04 0.60
ZU15

Tpsk Setu XQZ N/A 2.29 2.38 N/A 3.83 ns
D_XQ p uio

ZU19

TpHE Hold N/A - - N/A - ns
D_XQ 0.38 0.38 1.08
ZU19

1. Setup and hold times are measured over worst case conditions
(process, voltage, temperature). Setup time is measured relative to
the global clock input signal using the slowest process, slowest
temperature, and slowest voltage. Hold time is measured relative to
the global clock input signal using the fastest process, fastest
temperature, and fastest voltage.

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

3. Use IBIS to determine any duty-cycle distortion incurred using
various standards.

Table: Global Clock Input Setup and Hold With MMCM
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Sym Description  Devi Speed Grade and V CCINT
bol ce Operating Voltages

0.90 0.85V 0.72V

Input Setup and Hold Time Relative to Global Clock Input Signal using
SSTL15 Standard. !> 2: 3
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Description Speed Grade and V CCINT
Operating Voltages

0.90 0.85V 0.72V

Tpsm  Glob  Setu XCZ N/A  1.34 1.40 1.34 1.40 ns

mcm @l p Ul
cC 7 cloc
k
Ul .
inpu
TpHy t Hold - - - _ ns
umc ~ 2nd 0.17 0.17 0.17 0.17
N
MCC_ bu
t
ZU1 ﬂip—
Tpsy OP Setu XCZ N/A 1.83 1.96 1.83 196 ns
mem O p U2
latc
CC_z h)
U2 with
TpH MM Hold - N - - ns
CM
MMC 0.19 0.19 0.24 0.24
MCC_
ZU2
Sy Setu XCZ N/A 1.83 1.96 1.83 1.96 ns
MCM p U3
CC_z
u3
TpH Hold - - _ _ ns
MMC 0.19 0.19 0.24 0.24
MCC_
ZU3
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Description Speed Grade and V CCINT
Operating Voltages

0.90 0.85V 0.72V

Tpsm Setu XCZ N/A 1.96 2.10 1.96 2.10 ns

MCM
CC_z
u3T

TPH Hold - - - - ns

MMC 0.14 0.14 0.16 0.16

MCC_
ZU3T

Tpsm Setu XCZ 1.82 1.82 194 1.82 1.94 ns

MCM p U4

CC_z
u4

TPH Hold - - - - - ns

MMC 0.16  0.16 0.16  0.25 0.25

MCC_
ZU4

Tpsm Setu XCZ 1.82 1.82 194 1.82 1.94 ns

MCM p U5

CC_z
U5

TPH Hold - - — - — ns

MMC 0.16 0.16 0.16 0.25 0.25

MCC
ZU5
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Description Speed Grade and V CCINT
Operating Voltages

0.90 0.85V 0.72V

Tpsm Setu XCZ 2.00 2.00 2.12 2.00 2.12 ns

MCM P U6

CC_z
U6

TPH Hold - - - - - ns

MMC
MCC_
ZUb6

Tpsm Setu XCZ 1.89 1.91 2.02 191 2.02 ns

MCM P Uz

CC_z
uz

TpH Hold - - - - - ns

MMC 0.14 0.14 0.14 0.18 0.18

MCC_
ZU7

Tpsm Setu XCzZ 2.00 2.00 2.12 2.00 2.12 ns

MCM P U3

CC_z
uo

TpH Hold - - - - - ns

MMC
MCC
ZU9
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Description Speed Grade and V CCINT
Operating Voltages

0.90 0.85V 0.72V

Tpsm Setu XCZ 1.89 1.89 2.02 1.89 2.02 ns

MCM p utl

CC_z
ull

TPH Hold - - - - - ns

MMC 0.20 0.20 0.20 0.25 0.25

MCC_
ZU11

Tpsm Setu XCZ 1.99 1.99 2,12 1.99 2.12 ns

MCM p uis

CC_z
ui1s

TPH Hold - - - - - ns

MMC 0.10 0.10 0.10 0.16 0.16

MCC_
ZU15

Tpsm Setu XCZ 1.89 1.89 2.03 1.89 2.03 ns

MCM p Ut/

CC_Z
utz

TPH Hold - - — - — ns

MMC 0.16 0.16 0.16 0.23 0.23

MCC_
ZU17
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Sym  Description Speed Grade and V CCINT
bol Operating Voltages

0.90 0.85V 0.72V

Tpsm Setu XCz 1.89 1.89 2.03 1.89 2.03 ns
MCM p uio

CC_z

u19

TPH Hold - - - - - ns
MMC 0.16 0.16 0.16 0.23 0.23

MCC_
ZU19

Tpsm Setu XAZ N/A  N/A 1.40 N/A 1.40 ns

MCM P Ul

CCX
AZU1

TpH Hold N/A N/A -0.1 N/A  -0.1 ns

MMC 7 7
MCC_
XAZU
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Sym  Description Speed Grade and V CCINT
bol Operating Voltages

0.90 0.85V 0.72V

Tpsm Setu XAZ N/A N/A 1.96 N/A 1.96 ns
MCM P U2

CCX
AZU2

TeH Hold N/JA  N/A -  N/A - ns
MMC 0.19 0.24

MCC_
XAZU

Thsm Setu XAZ N/A N/A 1.96 N/A 1.96 ns
MCM P U3

CC.X
AZU3

Ten Hold N/A  N/A -  N/A - ns

MMC 0.19 0.24

MCC_
XAZU
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Sym  Description Speed Grade and V CCINT
bol Operating Voltages

0.90 0.85V 0.72V

Tpsm Setu XAZ N/A N/A 2.10 N/A 2.10 ns
MCM p U3T

Teu Hold N/JA  N/A -  N/A - ns
0.14 0.16

Tpsm Setu XAZ N/A N/A 194 N/A 1.94 ns

Tru Hold N/JA N/A -  NA - ns
MMC 0.16 0.25
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Sym  Description Speed Grade and V CCINT
bol Operating Voltages

0.90 0.85V 0.72V

Tpsm Setu XAZ N/A N/A 1.94 N/A 1.94 ns
MCM P U>

CCX

AZU5

TeH Hold N/JA  N/A -  N/A - ns
MMC 0.16 0.25

MCC_
XAZU

Page418 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Description Speed Grade and V CCINT
Operating Voltages

0.90 0.85V 0.72V

Tpsm  Glob  Setu XAZ N/A  N/A 2.02 N/A N/A ns

vem @l p uz
cC.X cloc
k
AZU7 )
inpu
Ty ¢ Hold N/A  N/A - N/A  N/A ns
MMC ?"d 0.14
npu
MCC tp
XAZU  gin_
7 flop
Togy O Setu XAZ N/A N/A 2.02 N/A N/A ns
latc D Ull
MCM h)
CCX with
AZU1 MM
1 CM
Tey Hold N/A  N/A - N/A  N/A ns
MMC 0.20
MCC
XAZU
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Sym  Description Speed Grade and V CCINT
bol Operating Voltages

0.90 0.85V 0.72V

Tpsm Setu XQZ N/A 1.83 1.96 N/A 1.96 ns
MCM P U3

CC.X
Qzu3

Tru Hold N/A - - N/A - ns
MMC 0.19 0.19 0.24

MCC_
XQzUu

Thsm Setu XQZ N/A 1.82 1.94 N/A 1.94 ns
MCM P U>

CC.X
QZU5

Tey Hold N/A - - N/A - ns

MMC 0.16  0.16 0.25

MCC

XQZU
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Sym  Description Speed Grade and V CCINT
bol Operating Voltages

0.90 0.85V 0.72V

Tpsm Setu XQZ N/A 1.91 2.02 N/A 2.02 ns
MCM P U7z

CCX
Qzu7

Tru Hold N/A - - N/A - ns
MMC 0.14 0.14 0.18

MCC_
XQzUu

Thsm Setu XQZ N/A 2.00 2.12 N/A 212 ns
MCM P U3

CC.X
QZU9

Tey Hold N/A - - N/A - ns

MMC 0.11  0.11 0.18

MCC

XQZU

Page421 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Description

Setu

Hold

Setu

Hold

XQZz
Ul5

Speed Grade and V CCINT
Operating Voltages

0.90

N/A  1.89
0.20 0.20
N/A  1.99
N/A -
0.10
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0.85V

0.20

0.10

0.72V

N/A  2.02
N/A -
0.25
N/A  2.12
N/A -
0.16

ns

ns

ns

ns
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Description Speed Grade and V CCINT
Operating Voltages

0.90 0.85V 0.72V

Tpsm Setu XQZ N/A 1.89 2.03 N/A 2.03 ns
MCM P ui9

Tey Hold N/A - - N/A - ns
0.16 0.16 0.23

1. Setup and hold times are measured over worst case conditions
(process, voltage, temperature). Setup time is measured relative to
the global clock input signal using the slowest process, slowest
temperature, and slowest voltage. Hold time is measured relative to
the global clock input signal using the fastest process, fastest
temperature, and fastest voltage.

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

3. Use IBIS to determine any duty-cycle distortion incurred using
various standards.

Table: Sampling Window
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Descrip Speed Grade and V CCINT Qperating Voltages Units
tion

0.90V 0.85V 0.72V

TSAMP_B 510 610 610 610 610 PS
UFG]

TSAMP_N 100 100 125 125 150 PS

ATIVE_DP
A 2

TSAMP_N 60 60 85 85 110 PsS

ATIVE_BIS

3
C

1. This parameter indicates the total sampling error of the Zynq
UltraScale+ MPSoC DDR input registers, measured across voltage,
temperature, and process. The characterization methodology uses
the MMCM to capture the DDR input registers' edges of operation.
These measurements include: CLKO MMCM jitter, MMCM accuracy
(phase offset), and MMCM phase shift resolution. These
measurements do not include package or clock tree skew.

2. This parameter is the receive sampling error for RX_BITSLICE when
using dynamic phase alignment.

3. This parameter is the receive sampling error for RX_BITSLICE when
using built-in self-calibration (BISC).

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

Descrip Speed Grade and V CCINT QOperating Voltages Units
tion

0.90V 0.85V 0.72V

-3
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Descrip Speed Grade and V CCINT Qperating Voltages Units
tion

0.90V 0.85V 0.72V

-3

TiNPUT_L 40 ps

OGIC_UN
CERTAIN

1
TY
TcAL_ER 24 ps

2
ROR

1. Input_logic_uncertainty accounts for the setup/hold and any pattern
dependent jitter for the input logic (input register, IDDRET1, or
ISERDESE3).

2. Calibration error associated with quantization effects based on the
IDELAY resolution. Calibration must be performed for each input pin
to ensure optimal performance.

Package Parameter Guidelines

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

Table: Package Skew

Symbol Descripti  Device Package Value Units

on
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Symbol

PKGSKEW

Descripti
on

Package
Skew ! 2

Device

XCZUT

XCZU2

XCzZU3

XCZU3T

XCzZu4

XCZU5

Package

SBVA484

UBVA494

SFVAG625

SFVC784

SBVA484

UBVA530

SFVAG625

SFVC784

SBVA484

UBVA530

SFVAG625

SFVC784

SFVC784

SFVD784

SFVC784

SFVE784

FBVB90O

SFVC784

SFVE784

FBVB90O
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190

56

86

115

105

78

108

93

105

78

108

93

70

93

133

157

159

133

157

159

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps
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Symbol

Descripti
on

Device

XCZU6

XCzZU7

XCzZU9

XCZU11

XCZU15

FFVC900

FFVB115
6

FBVB90O

FFVCT15
6

FFVF1517

FFVC900

FFVBT15
6

FFVC115
6

FFVB151
7

FFVF1517

FFVC176
0

FFVC900

FFVBT15
6
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119

134

141

175

305

119

134

170

176

186

215

118

132

ps

pPsS

ps

ps

pPsS

ps

ps

pPsS

PsS

pPsS

ps

pPSs

pPsS
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Symbol

Descripti
on

Device

XCzu17

XCzZU19

Package

FFVB151
7

FFVC176
0

FFVD176
0

FFVE1924

FFVB151
7

FFVC176
0

FFVD176
0

FFVE1924
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221

226

178

174

221

226

178

174

ps

pPsS

PsS

ps

ps

pPsS

ps
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PKGSKEW

Descripti
on

Package
Skew ! 2

Device

XAZU1EG

XAZU2EG

XAZU3EG

XAZU3TE
G

XAZU4EV
XAZUSEV
XAZU7EV

XAZU11E
G

XQZU3EG

XQZUS5EV

XQZU7EV

Package

SBVA484

SFVA625

SFVC784

SBVA484

SFVA625

SFVC784

SBVA484

SFVA625

SFVC784

SFVC784

SFVD784

SFVC784

SFVC784

FBVB90O

FFVF1517

SFRA484

SFRC784

SFRC784

FFRB90O

FFRBO0O

FFRC115
6

Page429 of 574

190

86

115

105

108

93

105

108

93

70

93

133

133

141

186

106

93

133

155

141

176

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps
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Symbol Descripti  Device Package
on

XQZU9EG  FFRC900 119 ps
FFRB115 135 ps
6

XQZU11E  FFRCI115 170 ps

G 6
FFRC176 214 ps
0

XQZU15E  FFRC900 119 ps

G
FFRBT15 127 ps
6

XQZU19E  FFRBI151 211 ps

G 7
FFRC176 228 ps
0

1. These values represent the worst-case skew between any two
SelectlO resources in the package: shortest delay to longest delay
from die pad to ball.

2. Package delay information is available for these device/package
combinations. This information can be used to deskew the package.

GTH Transceiver Specifications

The UltraScale Architecture and Product Data Sheet: Overview (DS890) lists
the Zynqg UltraScale+ MPSoCs that include the GTH transceivers.

GTH Transceiver DC Input and Output Levels

The following table summarizes the DC specifications of the GTH
transceivers in Zyng UltraScale+ MPSoCs. Consult the UltraScale
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Architecture GTH Transceivers User Guide (UG576) for further details.

Table: GTH Transceiver DC Specifications

DVppiN

Vemin

DC

Parame
((<]g

Differen
tial
peak-
to-peak
input
voltage
(extern
al AC
coupled

)

Single-
ended
input
voltage.
Voltage
measur
ed at
the pin
referen
ced to
GND

Commo
n mode
input

voltage

Conditi
ons

>10.31
25 Gb/
S

6.6

Gb/s to
10.312
5 Gb/s

<

6.6 Gb/
S

DC
coupled

VmGTAv
T =1
2V

DC
coupled

VmGTAV

TT=1.
2V

Min

150

150

150

-400
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2/3 Vy

GTAVTT

1250

1250

2000

VmcTAV
T

mV

mV

mV

mV

mV
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Dvppou

VemouT
DC

VemouT
AC

Differen
tial
peak-
to-peak
output

voltage
1

Commo
n mode
output
voltage:
DC
coupled
(equati
on
based)

Conditi

ons

Transm
itter
output
swing

is set to
11111

When
remote
RX is
termina
ted to
GND

When
remote
RX
termina
tion is
floating

When
remote
RXis
termina
ted to

VRX_TER

2
M

Common mode
output voltage: AC
coupled (equation

based)

800 - -

VmgTavTtT/2 - Dyppout/4

VmGTAvTT - DvppouT/2

— "
_Dyppout [ MusTavtt ~Vex Term |
MaGTAVTT " 2 |

VmcTAvTT ~ DyvppouT/2
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DC Conditi
Parame ons
ter

RIN Differential input - 100 - Q
resistance

RouTt Differential output - 100 - Q
resistance

Toskew ~ Transmitter output - - 10 ps

pair (TXP and TXN)
intra-pair skew (all
packages)

Cext Recommended - 100 - nF
external AC
coupling capacitor
3

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

2. VRx_TErM is the remote RX termination voltage.

3. Other values can be used as appropriate to conform to specific
protocols and standards.

Figure: Single-Ended Peak-to-Peak Voltage

+W P
Single-Ended
Peak-to-Peak
N Valtage
0

EUSRATIT
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Figure: Differential Peak-to-Peak Voltage

ot 1\ / i / \P:E
1/ ) T

=¥ Differatial poakacpeak veltage = (Single-snded peakas-peak volmags) x 2

XTI

Table 2 and Table 3 summarize the DC specifications of the GTH
transceivers input and output clocks in Zynq UltraScale+ MPSoCs. Consult
the UltraScale Architecture GTH Transceivers User Guide (UG576) for further
details.

Table: GTH Transceiver Clock Input Level Specification

DC

Paramete
r

VIDIFF Differenti 250 - 2000 mV
al peak-
to-peak
input
voltage

RIN Differenti - 100 - Q
al input
resistanc
e

Cext Required - 10 - nF
external
AC
coupling
capacitor
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Table: GTH Transceiver Clock Output Level Specification

Descrip  Conditi Min
tion ons
VoL Output Rr=10 100 330 mV
Low 00Q
voltage  across
for P Pand N
and N signals
VoH Output Ry =10 500 700 mV
High 00
voltage  across
for P Pand N
and N signals
Vppoyt Differen Ry =10 300 430 mV
tial 00
output across
voltage Pand N
(P-N), signals
P =
High
(N-P),
N = Hig
h
Vemour Commo Ry =10 300 500 mV
n mode (0Q
voltage  across
Pand N
signals

GTH Transceiver Switching Characteristics

Consult the UltraScale Architecture GTH Transceivers User Guide (UG576)
for further information.
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Table: GTH Transceiver Performance

Speed Grade and V CCINT Qperating Voltages

Fc GTH 16.375 16.375 12.5 12.5 10.312 G
T™H maxim 5 b/
um line S
M
rate
AX
Fc GTH 0.5 0.5 0.5 0.5 0.5 G
Ty Minimu b/
M m line S
rate
N

Mi M Mi M Mi M Mi M M M
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Speed Grade and V CCINT QOperating Voltages

lin S
CR

e

AN 2 2 6 2 6 2 4. 2 4 2 4 G

GE (e 25 25 25 25 25 b/

ra S

ng 4 1 3. 1 3. 1 2. 1 2. 1 2. G

e 12 12 12 12 12 b/

‘ 5 5 5 5 5 s

8 1 0 1 1. 0. 1 0 1 G

5 56 5 56 5 06 5 06 5 06 b/

25 25 25 25 25 s

16 N/A G

b/

Mi M Mi M Mi M Mi M M M
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Speed Grade and V CCINT QOperating Voltages

lin 5
AN .
CE 4 2 4 8 4 8 4. 8. 4 8 4 8 G
1 te 9 18 9 18 9 15 9 18 9 15 b/
75 75 75 S

ra
Ng 4 2. 4. 2. 4. 2. 4. 2. 4. 2. 4. G

2 38 38 5 38 5 s
22 04 22 04 22 03 22 04 22 03 b/

16 o0 1. 0 1. O 1. 0. 1. 0. 1. G
61 02 61 02 61 01 61 02 61 Ol b/
25 34 25 34 25 88 25 34 25 88 s

Mi M Mi M Mi M Mi M M M
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Speed Grade and V CCINT QOperating Voltages

QR
lin 5
AN o
GE ., 2 4 6. 4 6. 4 6. 4 6. 4 6 G
5 te 0 5 0 5 0 5 0 5 0 5 b/
ra S
ng 4 2. 3. 2. 3. 2. 3. 2. 3. 2. 3. G
€ O 25 0 25 0 25 0 25 O 25 b/
3
S
8 1 1 1 1 1 1. 1 1 1 ] G
0O 62 0 62 0 62 0 62 0 62 b/
5 5 5 5 5 s
16 0. 0. 0. 0. 0. 0. 0. 0. 0 0 G
5 8 5 8 5 8 5 81 5 81 b/
25 25 25 25 25 s
Mi M Mi M Mi M Mi M M M
n ax n ax n ax n ax n ax
Fc CPLL 2 6. 2 6. 2 4. 2 4. 2 4. G
pL frequen 25 25 25 25 25
LR cy y4
range
AN 9
GE
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Speed Grade and V CCINT Qperating Voltages

FqQ QPLLO 9. 16 9. 16 9. 16 9. 16 9. 16 G
p.  frequen 8 3 8 .3 8 3 8 .3 8 3 H

o O 75 75 75 75 75 z
range

RA

NG

F QpLLI 8 13 8 13 8 13 8 13 8 13 G
p.  frequen
cy y4
range

1. The values listed are the rounded results of the calculated equation
(2 X CPLL_Frequency)/Output_Divider.

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

3. The values listed are the rounded results of the calculated equation
(QPLLT_Frequency)/Output_Divider.

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

Description All Speed

Grades
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Description All Speed
Grades
FGTHDRPCLK GTHDRPCLK 250 MHz
maximum
frequency

Table: GTH Transceiver Reference Clock Switching Characteristics

Descrip  Conditi All Speed Grades
tion ons
Typ Max
Foeik Reference clock 60 - 820 MHz
frequency range
TrCLK Referen  20% - - 200 _ DS
ce clock  80%
rise
time
TrcLk Referen = 80% - - 200 _ ps
ce clock  20%
fall
time
Topcrep Referen  Transce 40 50 60 9%
ce clock iver PLL
duty only
cycle

Table: GTH Transceiver Reference Clock Oscillator Selection Phase Noise
Mask

Symbol Descrip Offset Min Typ Max

tion Freque
ncy
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Descrip  Offset

tion Freque
ncy

QPLLggr  QPLLO/ 10 kHz -

clkmask  QPLLI

1,2 referen
ce clock
select
phase
noise
mask at
REFCLK
frequen
cy = 31 1 MHz - - -130
2.5 MH
z

-105 dBc/Hz

100 kH - -124

CPLLggr  CPLL 10 kHz - - -105  dBc/Hz
cikmask ~ referen
1,2 ce clock
select
phase
noise
mask at
REFCLK 1 MHz - - -130
frequen
cy = 31
2.5 MH 50 MHz
y4

100 kH - - -124

-140

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

2. This reference clock phase-noise mask is superseded by any
reference clock phase-noise mask that is specified in a supported
protocol, e.g., PCle.
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Table: GTH Transceiver PLL/Lock Time Adaptation

Symbol

TLock

TpLock

Descrip
tion

Conditi
ons

Initial PLL lock
Clock After
recover the PLL
y phase s
acquisit  locked
ionand  to the
adaptat  referen
ion ce
time for clock,
decisio this is
n the
feedbac time it
k takes to
equaliz lock the
er (DFE) clock
data
Clock
recover
recover y (CDR)
y phase to the
acquisit data
ion and present
faldaptat at the
'on input.
time for
low-
power
mode
(LPM)
when
the DFE
is
disable
d
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Table: GTH Transceiver User Clock Switching Characteristics

Sym Desc Data Width Speed Grade and V CCINT
bol ripti Conditions Operating Voltages
on (Bit)

0.90 0.85V 0.72V
\'

-

Frxo TXOUTCLK 511. 511. 390. 390. 322. MHz
uTpM | Maximum 719 719 625 625 266
A frequency sourced
from OUTCLKPMA
FRxo RXOUTCLK 511. 511. 390. 390. 322. MHz
uTpM | Maximum 719 719 625 625 266
A frequency sourced
from OUTCLKPMA
Frxo TXOUTCLK 511. 511. 511. 511. 511. MHz
UTPR maximum 719 719 719 719 719
oCD| frequency sourced
v from
TXPROGDIVCLK
FrRxo RXOUTCLK 511. 511. 511. 511. 511. MHz
UTPR maximum 719 719 719 719 719
oCDI frequency sourced
v from
RXPROGDIVCLK
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TXU
SRC

LK ©

16

32

20

40

16

32

20

40

16,
32

32,
64

20,
40

40,
80

16,
32

32,
64

20,
40

40,
80

511.
719

511.
719

4009.
375

4009.
375

511.
719

511.
719

4009.
375

4009.
375

511.
719

511.
719

4009.
375

4009.
375

511.
719

511.
719

4009.
375

4009.
375
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390.

625

390.

625

312.

500

312.

500

390.

625

390.

625

312.

500

312.

500

390.

625

390.

625

312.

500

312.

500

390.

625

390.

625

312.

500

312.

500

322.

266

322.

266

257.

813

257.

813

322.

266

322.

266

257.

813

257.

813

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz
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XU
SRC
LK2

16

16

32

32

20

20

40

40

16

32

32

64

20

40

40

80

511.
719

255.
859

511.
719

255.
859

4009.
375

204.
688

4009.
375

204.
688

511.
719

255.
859

511.
719

255.
859

4009.
375

204.
688

4009.
375

204.
688

Paged446 of 574

390.

625

195.

313

390.

625

195.

313

312.

500

156.

250

312.

500

156.

250

390.

625

195.

313

390.

625

195.

313

312.

500

156.

250

312.

500

156.

250

322.
266

161.
133

322.
266

161.
133

257.
813

128.
906

257.
813

128.
906

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz
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RXU
SRC
LK2

16

16

32

32

20

20

40

40

16

32

32

64

20

40

40

80

511.
719

255.
859

511.
719

255.
859

4009.
375

204.
688

4009.
375

204.
688

511.
719

255.
859

511.
719

255.
859

4009.
375

204.
688

4009.
375

204.
688
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390.

625

195.

313

390.

625

195.

313

312.

500

156.

250

312.

500

156.

250

390.

625

195.

313

390.

625

195.

313

312.

500

156.

250

312.

500

156.

250

322.
266

161.
133

322.
266

161.
133

257.
813

128.
906

257.
813

128.
906

MHz

MHz

MHz

MHz

MHz

MHz

MHz

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

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

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

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

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

or 5.15625 Gb/S when VCC|NT = 0.72V.
6. When the gearbox is used, these maximums refer to the XCLK. For

more information, see the UltraScale Architecture GTH Transceivers
User Guide (UG576).

Table: GTH Transceiver Transmitter Switching Characteristics

Descrip  Conditi Min
tion (o] ]

FctHTtx  Serial data rate 0.500 - FGTHMA Gb/s
range X

TRTX TX rise 20%- - 21 - PS
time 80%

TFTX TX fall 80%- - 21 - PS
time 20%

TLLSKEW TX lane-to-lane - - 500.00 ps
skew !
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T)16.375

Dj16.375

Ty15.0

Dj1s.0

Tj14.1

Dj14.1

T)14.025

Dj14.025

Descrip

tion

Total
jitter 2
4

Determi
nistic
ﬁuerl
4

Total
ﬁuer&
4

Determi
nistic
ﬁuer&
4

Total
ﬁuerl
4

Determi
nistic
ﬁuerl
4

Total

ﬁuerl
4

Determi
nistic
ﬁuerl
4

Conditi
on

16.375
Gb/s

15.0 Gb
/S

14.1 Gb
/S

14.025
Gb/s

Min
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0.28

0.28

0.17

0.28

0.17

0.28

Ul

Ul

Ul

ul

ul

Ul

Ul

Ul
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INER

Dj13.1

Th25.q
PLL

D125 0
PLL

Th2s5.C
PLL

Dn2s.c
PLL

Th11.3.Q
PLL

Dj11.3.q
PLL

Descrip

tion

Total
jitter 2
4

Determi
nistic
ﬁuerl
4

Total
ﬁuer&
4

Determi
nistic
ﬁuer&
4

Total
ﬁuer&
4

Determi
nistic
ﬁueri
4

Total

ﬁuerl
4

Determi
nistic
ﬁuerl
4

Conditi

12.5 Gb
/S

12.5 Gb
/S

11.3Gb
/S

Min
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0.28

0.28

0.17

0.33

0.17

0.28

Ul

Ul

Ul

ul

ul

Ul

Ul

Ul



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Symbol

T110.312
5_QPLL

Dj10.312
5_QPLL

T110.312
5_CPLL

Dj10.312
5_CPLL

Tj9.953_
QPLL

Dj9.953_
QPLL

Tjo9.953_
CPLL

Dj9.953_
CPLL

Descrip
tion

Total
jitter 2
4

Determi
nistic
jitter 2,
4

Total
jitter 3,
4

Determi
nistic
jitter 3,
4

Total
jitter 2,
4

Determi
nistic
jitter 2,
4

Total

jitter 3,
4

Determi
nistic
jitter 3,
4

Conditi
on

10.312
5 Gb/s

10.312
5 Gb/s

9.953 G

9.953 G
b/s

Min

Page451 of 574

0.28

0.33

0.17

0.28

0.17

0.33

Ul

Ul

Ul

ul

ul

Ul

Ul

Ul



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Symbol

Ty8.0

Djs.0

Ti6.6

Di6.6

Ty5.0

Djs.0

Ty4.25

Dj4.25

Descrip
tion

Total
jitter 3
4

Determi
nistic
jitter 3,
4

Total
jitter 3,
4

Determi
nistic
jitter 3,
4

Total
jitter 3,
4

Determi
nistic
jitter 3,
4

Total

jitter 3,
4

Determi
nistic
jitter 3,
4

Conditi
on

8.0 Gb/

6.6 Gb/

5.0 Gb/

4.25 Gb
/S

Min
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0.32

0.30

0.30

0.30

Ul

Ul

Ul

ul

ul

Ul

Ul

Ul
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Symbol

Tj4.0

Djs.0

T)3.20

Dj3.20

Tj25

D25

Tj1.25

Dj1.25

Descrip
tion

Total
jitter 3
4

Determi
nistic
jitter 3,
4

Total
jitter 3,
4

Determi
nistic
jitter 3,
4

Total
jitter 3,
4

Determi
nistic
jitter 3,
4

Total

jitter 3,
4

Determi
nistic
jitter 3,
4

Conditi
on

4.0 Gb/

3.20 Gb
/s>

2.5 Gb/

1.25 Gb
/s7

Min
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0.32

0.16

0.20

0.10

0.20

0.10

0.06

Ul

Ul

Ul

ul

ul

Ul

Ul

Ul
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Symbol Descrip  Conditi

tion on

Tj500 Total 500 Mb - - 0.10 ul
jitter 3 /s 8
4

Djs00 Determi - - 0.03 ul
nistic
jitter 3,
4

1. Using same REFCLK input with TX phase alignment enabled for up
to four consecutive transmitters (one fully populated GTH Quad) at
the maximum line rate.

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

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

All jitter values are based on a bit-error ratio of 10712,
. CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
. CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
. CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.
. CPLL frequency at 2.0 GHz and TXOUT_DIV = 8.

Table: GTH Transceiver Receiver Switching Characteristics

Symbol Descrip Conditi Min
tion on
FGTHRX Serial data rate 0.500 - FGTHMA Gb/s
X
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Symbol Descrip Conditi

tion on
RxssT Receive = Modula -5000 - 0 ppm
r ted at
spread- 33 kHz
spectru
m
trackin
g 1
RxRrL Run length (CID) - - 256 ul
RXPPMT Data/RE  Bit -1250 - 1250 ppm
oL FCLK rates <
PPM 6.6 Gb/
offset S
toleran
ce Bit -700 - 700 ppm
rates >
6.6 Gb/
s and
<8.0G
b/s
Bit -200 - 200 ppm
rates >
8.0
Gb/s
SJ Jitter Tolerance 2
JT.5516.3  Sinusoi 16.375 0.30 - - ul
75 dal Gb/s
jitter
(QPLL) 3
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Symbol

JT_915.0

JT 55141

JT.913.1

Jr 91255

JT.911.3

JT.910.3

2_QPLL

JT.510.3
2_CPLL

Descrip
tion

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Conditi
on

15.0 Gb
/s

14.1 Gb
/s

13.1 Gb
/S

12.5 Gb
/s

11.3Gb
/S

10.32 G

0.30

0.30

0.30

0.30

0.30

0.30

0.30
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JT_5)9.95
3_QPLL

JT.5)9.95
3_CPLL

JT.58.0

JT.5)6.6_

CPLL

JT.555.0

JT.54.25

15322

Descrip

tion

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Conditi

9.953 G
b/s

8.0 Gb/

6.6 Gb/

5.0 Gb/

4.25 Gb

/s

3.2 Gb/

0.30

0.30

0.42

0.44

0.44

0.44

0.45
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Symbol Descrip Conditi

tion

JT 525 Sinusoi 2.5 Gb/ 0.30 - - ul
dal s 5
jitter
(CPLL) 3

JT_SJ].ZS Sinusoi 1.25 Gb 0.30 - - Ul
jitter
(CPLL) 3

JT 55500 Sinusoi 500 Mb 0.30 - - ul
jitter
(CPLL) 3

SJ Jitter Tolerance with Stressed Eye 2

JT_TysE3. Total 3.2 Gb/ 0.70 - _ Ul
2 jitter S
with
JT_Tse6.  stresse 6.6 Gb/ 0.70 - _ Ul
6 deye® S
JT s)se3. Sinusoi 3.2 Gb/ 0.10 - - ul
2 dal S
jitter
with
Jr_sjse. 6.6 Gb/  0.10 - . ul
stresse
6
d eye 8
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Symbol Descrip Conditi

tion on

Using RXOUT_DIV =1, 2, and 4.

. All jitter values are based on a bit error ratio of 107!2.

. The frequency of the injected sinusoidal jitter is 80 MHz.
. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.

. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.

. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.

. CPLL frequency at 2.0 GHz and RXOUT_DIV = 8.

. Composite jitter with RX equalizer enabled. DFE disabled.

OO\IO\U'ILUUN_—-

GTH Transceiver Electrical Compliance

The UltraScale Architecture GTH Transceivers User Guide (UG576) contains
recommended use modes that ensure compliance for the protocols listed in
the following table. The transceiver wizard provides the recommended
settings for those use cases and for protocol specific characteristics.

Table: GTH Transceiver Protocol List

Protocol Specification Serial Rate Electrical
(Gb/s) Compliance

CAUI-10 IEEE 802.3- 10.3125 Compliant
2012

nPPI IEEE 802.3- 10.3125 Compliant
2012

10GBASE-KR ! IEEE 802.3- 10.3125 Compliant
2012

40GBASE-KR IEEE 802.3- 10.3125 Compliant
2012

SFP+ SFF-8431 (SR 9.95328-11.10 Compliant
and LR)
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Electrical
Compliance

Serial Rate
(Gb/s)

Protocol

Specification

XFP

RXAUI

XAUI

1000BASE-X

5.0G Ethernet

2.5G Ethernet

HiGig, HiGig+,
HiGig2

OoTu2

OTU4 (OTL4.10)

OC-
3/12/48/192

TFI-5

Interlaken

PCle Genl, 2, 3
2

SDI 3

INF-8077i,
revision 4.5

CEI-6G-SR

IEEE 802.3-
2012

IEEE 802.3-
2012

IEEE 802.3bx
(PAR)

IEEE 802.3bx
(PAR)

IEEE 802.3-
2012

ITU G.8251

OIF-CEI-11G-
SR

GR-253-CORE

OIF-TFI5-0.1.0

OIF-CEI-6G,
OIF-CEI-T11G-
SR

PCl Express
base 3.0

SMPTE 424M-
2006

10.3125

6.25

3.125

1.25

2.5

3.74, 6.6

10.709225

11.180997

0.1555-9.956

2.488

4.25-12.5

2.5, 5.0, and
8.0

0.27-2.97
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Compliant

Compliant

Compliant

Compliant

Compliant

Compliant

Compliant

Compliant

Compliant
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Compliant
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Protocol

Specification

Serial Rate

Electrical

UHD-SDI 3

Hybrid memory
cube (HMQ)

MoSys
Bandwidth
Engine

CPRI

HDM| 3

Passive optical
network (PON)

JESD204a/b
Serial RapidlO
DisplayPort 3
Fibre channel
SATA Genl, 2,

3

SAS Genl, 2, 3

SMPTE ST-2081
6G, SMPTE ST-
2082 12G

HMC-15G-SR

CEI-11-SR and
CEI-11-SR
(overclocked)

CPRI_v_6_1_201

4-07-01
HDMI 2.0

10G-EPON, 1G-
EPON, NG-
PON2, XG-PON,
and 2.5G-PON

OIF-CEI-6G,
OIF-CEI-11G

RapidlO
specification
3.1

DP 1.2B CTS
FC-PI-4

Serial ATA
revision 3.0
specification

T10/BSR INCITS
519

(Gb/s)

6and 12

10, 12.5, and
15.0

10.3125, 15.5

0.6144-12.165

All

0.155-10.3125

3.125-12.5

1.25-10.3125

1.62-5.4

1.0625-14.025

1.5, 3.0, and
6.0

3.0, 6.0, and
12.0
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Compliant
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Compliant

Compliant

Compliant
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Protocol Specification Serial Rate Electrical
(Gb/s) Compliance
SFI-5 OIF-SFI5-01.0 0.625-12.5 Compliant
Aurora CEl-6G, CEI- up to Compliant
11G-LR 11.180997

1. The transition time of the transmitter is faster than the IEEE Std
802.3-2012 specification.

2. For PCle operating modes supported in each device package refer to
UltraScale+ Devices Integrated Block for PCI Express LogiCORE IP
Product Guide (PG213).

3. This protocol requires external circuitry to achieve compliance.

GTY Transceiver Specifications

The UltraScale Architecture and Product Data Sheet: Overview (DS890) lists
the Zynq UltraScale+ MPSoCs that include the GTY transceivers.

GTY Transceiver DC Input and Output Levels

Table T summarizes the DC specifications of the GTY transceivers in Zynq
UltraScale+ MPSoCs. Consult the UltraScale Architecture GTY Transceivers
User Guide (UG578) for further details.

Table: GTY Transceiver DC Specifications

Symbol DC Conditi Min

Parame ons
ter
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DVppiN

Vemin

Differen
tial
peak-
to-peak
input
voltage
(extern
al AC
coupled

)

Single-
ended
input
voltage.
Voltage
measur
ed at
the pin
referen
ced to
GND.

Commo
n mode
input

voltage

Conditi

ons

>10.31
25 Gb/
S

6.6

Gb/s to
10.312
5 Gb/s

<

6.6 Gb/
S

DC
coupled

VmMGTAY
T=1.
2V

DC
coupled

VmGTAV

TT=1.
2V

150

150

150

-400
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1250
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Dvppou

VemouT
DC

Differen
tial
peak-
to-peak
output

voltage
1

Commo
n mode
output
voltage:
DC
coupled
(equati
on
based)

Conditi

ons

Transm
itter
output
swing

is set to

11111

When
remote
RX is
termina
ted to
GND

When
remote
RX
termina
tion is
floating

When
remote
RXis
termina
ted to

VRX_TER

2
M

800 - -

VmgTavTtT/2 - Dyppout/4

VmGTAvTT - DvppouT/2

— "
_Dyppout [ MusTavtt ~Vex Term |
MaGTAVTT " 2 |
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VemouT
AC

Rout

Toskew

CexT

Conditi

ons

Commo Equatio
n mode n based
output

voltage:

AC

coupled

Differential input
resistance

Differential output
resistance

Transmitter output
pair (TXP and TXN)
intra-pair skew

Recommended
external AC
coupling capacitor
3

VmGTavTT - DvppouT/2 mV
- 100 - Q
- 100 - Q
- - 10 ps
- 100 - nF

1. The output swing and pre-emphasis levels are programmable using
the GTY transceiver attributes discussed in the UltraScale
Architecture GTY Transceivers User Guide (UG578) and can result in
values lower than reported in this table.

2. VRx_TErM is the remote RX termination voltage.

3. Other values can be used as appropriate to conform to specific
protocols and standards.
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Figure: Single-Ended Peak-to-Peak Voltage

W P
Single-Ended
Peak-to-Peak
M Valtage
0

Nreasnany

Figure: Differential Peak-to-Peak Voltage

o1\ / i / ‘\P:E
P A O i

=¥ Differerzial pealk-te-peak veliage = (Single-ended peakac-peak veleage) x 2

XTI

The following tables summarize the DC specifications of the clock
input/output levels of the GTY transceivers in Zynq UltraScale+ MPSoCs.
Consult the UltraScale Architecture GTY Transceivers User Guide (UG578)
for further details.

Table: GTY Transceiver Clock DC Input Level Specification

Symbol DC

Paramete
r
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DC

Paramete
r

VIDIFF Differenti 250 - 2000 mV
al peak-
to-peak
input
voltage

RiN Differenti - 100 - Q
al input
resistanc
e

Cext Required - 10 - nF
external
AC
coupling
capacitor

Table: GTY Transceiver Clock Output Level Specification

Descrip  Conditi Min
tion ons
VoL Output Ry=10 100 - 330 mV
Low 00
voltage  across
for P Pand N
and N signals
VoH Output Rr=10 500 - 700 mV
High 0Q
voltage  across
for P Pand N
and N signals
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Symbol

Descrip
tion

Conditi
ons

VbpouT

VemouT

Differen
tial
output
voltage
(P-N), P

High
(N-P),

N = Hig
h

Commo
n mode
voltage

Rr=10
0Q
across
Pand N
signals

Rr=10
0Q
across
Pand N
signals

300 - 430 mV

300 - 500 mV

GTY Transceiver Switching Characteristics

Consult the UltraScale Architecture GTY Transceivers User Guide (UG578)

for further information.

Table: GTY Transceiver Performance

Speed Grade and V CCINT Qperating Voltages
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Speed Grade and V CCINT QOperating Voltages

Fc GTY 32.75 28.21 25.785 28.21 12.5 G
Ty Mmaxim b/
um line S
M
rate
AX
Fc GTY 0.5 0.5 0.5 0.5 0.5 G
TY mir?imu b/
M m line S
rate
N

Mi M Mi M Mi M Mi M M M
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Speed Grade and V CCINT QOperating Voltages

lin S
CR

e

AN 2 2. 6 2 6. 2. 4. 2 6. 2. 4 G

GE 1o O 25 0 25 0 25 0 25 O 25 b/

ra S

ng 4 1. 3. 1. 3. 1. 2. 1. 3. 1. 2. G

e O 12 0 12 0 12 0 12 0 12 b/

‘ 5 5 5 5 5 s

8 1 0 1 1. 0. 1 0 ] G

5 56 5 56 5 06 5 56 5 06 b/

25 25 25 25 25 s

16 N/A G

b/

S

32 N/A G

b/

Mi M Mi M Mi M Mi M M M
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Speed Grade and V CCINT Qperating Voltages

Fc Q 1 19 32 19 28 19 25 19 28 N/A G

v PL 6 7 6 2 6 .7 6 2 b/
LO 5 1 85 1 s

R lin

AN 1 9. 16 9. 16 9. 16 9. 16 9. 12 G

GE g 8 3 8 3 8 3 8 3 8 .5 b

1 te 75 75 75 75 s
ra 2 4. 8 4. 8 4. 8 4. 8 4. 8. G
ng 9 18 9 18 9 18 9 18 9 18 b/
e 75 75 75 75 75 s

45 09 45 09 45 09 45 09 45 09 b/
38 38 38 38 38 s
22 04 22 04 22 04 22 04 22 04 b/

i1 o0 1. 0 1. O 1. 0. 1. O0. 1. G
61 02 61 02 61 02 61 02 61 02 b/
25 34 25 34 25 34 25 34 25 34 s

Mi M Mi M Mi M Mi M M M
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Speed Grade and V CCINT QOperating Voltages

Fc Q 1 16 26 16 26 16 25 16 26 N/A G

v PL 0O 0 .0 .0 .0 .7 .0 .0 b/
L1 85 S

R lin

AN 1 8 13 8 13 8 12 8 13 8 12 G

GE |, 0 0O O 0O 0 5 0 0O 0 5 b/

2 te S
ra 2 4. 6. 4. 6. 4. 6. 4. 6. 4. 6. G
ng 0 5 0 5 0 5 0 5 0 5 b/

16 0. 0. 0. 0. O0. 0. 0. 0. O 0 G

25 25 25 25 25 s

Mi M Mi M Mi M Mi M M M
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Speed Grade and V CCINT QOperating Voltages

Fc CPLL 2. 6. 2. 6. 2. 4. 2. 6. 2. 4. G

PL frequen 0 25 0 25 0 25 0O 25 0O 25 H

RO y4
range

AN

GE

FqQ QPLLO 9. 16 9. 16 9. 16 9. 16 9. 16 G
p. frequen 8 .3 8 .3 8 .3 8 .3 8 .3

o Y 75 75 75 75 75  z
range

RA 9

NG

Fq QPLLI 8 13 8 13 8 13 8 13 8 13 G
p frequen 0O 0O O .0 O 0O O .0 O .0
cy z
range
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Speed Grade and V CCINT Qperating Voltages

1. The values listed are the rounded results of the calculated equation
(2 X CPLL_Frequency)/Output_Divider.

2. The values listed are the rounded results of the calculated equation
( QPLLO_Frequency x RATE)/Output_Divider where RATE is 1 when
QPLLO_CLKOUT_RATE is set to HALF and 2 if QPLLO_CLKOUT_RATE
is set to FULL.

3. The values listed are the rounded results of the calculated equation
(QPLL1_Frequency x RATE)/Output_Divider where RATE is 1 when
QPLLT1_CLKOUT_RATE is set to HALF and 2 if QPLL1_CLKOUT_RATE
is set to FULL.

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

Description All Speed
Grades
FGTYDRPCLK GTYDRPCLK 250 MHz
maximum
frequency

Table: GTY Transceiver Reference Clock Switching Characteristics

Symbol Descrip Conditi All Speed Grades
tion ons

Typ Max

Focolk Reference clock 60 - 820 MHz
frequency range
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Symbol Descrip Conditi All Speed Grades
tion ons
Typ Max
TreLK Referen = 20% - - 200 - ps
ce clock  80%
rise
time
TrcLK Referen = 80% - - 200 - ps
ce clock 20%
fall
time
TDCREF Referen = Transce 40 50 60 %
ce clock iver PLL
duty only
cycle

Table: GTY Transceiver Reference Clock Oscillator Selection Phase Noise
Mask

Symbol  Descrip Offset Min Typ Max
tion Freque

ncy

Page475 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Symbol

QPLLRer
CLKMASK

Descrip

tion

QPLLO/
QPLL1
referen
ce clock
select
phase
noise
mask at
REFCLK
frequen
cy =15
6.25 M
Hz

QPLLO/
QPLL1
referen
ce clock
select
phase
noise
mask at
REFCLK
frequen
cy = 31
2.5 MH
z

10 kHz -

100 kH -

1 MHz -

10 kHz -

100 kH -

1 MHz -
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Symbol

Descrip

tion

QPLLO/
QPLL1
referen
ce clock
select
phase
noise
mask at
REFCLK
frequen
cy =
625 MH
z

10 kHz - - -98 dBc/Hz
100 kH - - -117

y4
1 MHz - - -140
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Symbol

CPLLggr

CLKMASK

Descrip

tion

CPLL
referen
ce clock
select
phase
noise
mask at
REFCLK
frequen
cy =15
6.25 M
Hz

CPLL
referen
ce clock
select
phase
noise
mask at
REFCLK
frequen
cy = 31
2.5 MH
y4

Offset
Freque
ncy

10 kHz

100 kH

1 MHz

50 MHz

10 kHz

100 kH

1 MHz

50 MHz

Min
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Symbol  Descrip Offset Min
tion Freque

ncy

CPLL 10 kHz - - -98 dBc/Hz
referen

lock
& oLt 100 kH - _ 117
select

ya

phase
noise
mask at
REECLK 1 MHz - - -140
frequen
cy =62 50 MHz - - -144
5 MHz

1. For reference clock frequencies not in this table, use the phase-
noise mask for the nearest reference clock frequency.

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

Table: GTY Transceiver PLL/Lock Time Adaptation

Symbol Descrip Conditi All Speed Grades

tion ons
Typ Max

TLock Initial PLL lock. - - 1 ms
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Symbol

Descrip
tion

Clock
recover
y phase
acquisit
ion and
adaptat
ion
time for
decisio
n
feedbac
k
equaliz
er (DFE)

TpLock

Clock
recover
y phase
acquisit
ion and
adaptat
ion
time for
low-
power
mode
(LPM)
when
the DFE
is
disable
d

Conditi

ons
Typ

After -
the PLL
is
locked
to the
referen
ce
clock,
this is
the
time it
takes to
lock the
clock
data
recover
y (CDR)
to the
data
present
at the
input.

50,000

- 50,000

All Speed Grades

Max

37 x 10
6

2.3 x1

Table: GTY Transceiver User Clock Switching Characteristics
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Sym Desc Data Width Speed Grade and V CCINT
bol ripti Conditions Operating Voltages
on (Bit)
0.90 0.85V 0.72V
Vv
Inter -R
con
nect
Logi
C
Frxo TXOUTCLK 511. 511. 402. 402. 322. MHz
uTpM | Maximum 719 719 891 832 266
A frequency sourced
from OUTCLKPMA
FRxo RXOUTCLK 511. 511. 402. 402. 322. MHz
uTpM | Maximum 719 719 891 832 266
A frequency sourced
from OUTCLKPMA
Frxo TXOUTCLK 511. 511. 511. 511. 511. MHz
UTPR maximum 719 719 719 719 719
oCD| frequency sourced
v from
TXPROGDIVCLK
FrRxo RXOUTCLK 511. 511. 511. 511. 511. MHz
UTPR maximum 719 719 719 719 719
oCDI frequency sourced
v from
RXPROGDIVCLK
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TXU
SRC

LK 7

RXU
SRC

16

32

64

20

40

80

16

32

64

20

40

80

16,
32

32,
64

64,
128

20,
40

40,
80

80,
160

16,
32

32,
64

64,
128

20,
40

40,
80

80,
160

511.
719

511.
719

511.
719

4009.
375

4009.
375

4009.
375

511.
719

511.
719

511.
719

4009.
375

4009.
375

4009.
375
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511.
719

511.
719

440.
781

4009.
375

4009.
375

352.
625

511.
719

511.
719

440.
781

4009.
375

4009.
375

352.
625

390.

625

390.

625

402.

891

312.

500

312.

500

322.

313

390.

625

390.

625

402.

891

312.

500

312.

500

322.

313

390.

625

390.

625

402.

832

312.

500

350.

000

352.

625

390.

625

390.

625

402.

832

312.

500

350.

000

352.

625

322.

266

322.

266

195.

313

257.

813

257.

813

156.

250

322.

266

322.

266

195.

313

257.

813

257.

813

156.

250

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz
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XU
SRC
LK2

16

16

32

32

64

64

20

20

40

40

80

80

16

32

32

64

64

128

20

40

40

80

80

160

511.
719

255.
859

511.
719

255.
859

511.
719

255.
859

4009.
375

204.
688

4009.
375

204.
688

4009.
375

204.
688

511.
719

255.
859

511.
719

255.
859

440.
781

220.
391

4009.
375

204.
688

4009.
375

204.
688

352.
625

176.
313
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390.

625

195.

313

390.

625

195.

313

402.

891

201.

445

312.

500

156.

250

312.

500

156.

250

322.

313

161.

156

390.

625

195.

313

390.

625

195.

313

402.

832

201.

416

312.

500

156.

250

350.

000

175.

000

352.

625

176.

313

322.
266

161.
133

322.
266

161.
133

195.
313

97.6
56

257.
813

128.
906

257.
813

128.
906

156.
250

78.1
25

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz
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RXU
SRC
LK2

16

16

32

32

64

64

20

20

40

40

80

80

16

32

32

64

64

128

20

40

40

80

80

160

511.
719

255.
859

511.
719

255.
859

511.
719

255.
859

4009.
375

204.
688

4009.
375

204.
688

4009.
375

204.
688

511.
719

255.
859

511.
719

255.
859

440.
781

220.
391

4009.
375

204.
688

4009.
375

204.
688

352.
625

176.
313
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390.

625

195.

313

390.

625

195.

313

402.

891

201.

445

312.

500

156.

250

312.

500

156.

250

322.

313

161.

156

390.

625

195.

313

390.

625

195.

313

402.

832

201.

416

312.

500

156.

250

350.

000

175.

000

352.

625

176.

313

322.
266

161.
133

322.
266

161.
133

195.
313

97.6
56

257.
813

128.
906

257.
813

128.
906

156.
250

78.1
25

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz

MHz
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1. Clocking must be implemented as described in the UltraScale
Architecture GTY Transceivers User Guide (UG578).

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

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

0.85V or 6.25 Gb/S when VCC|NT = 0.72V.

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

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

or 5.15625 Gb/S when VCCINT = 0.72V.

6. For the speed grades -1E, -11, -1Q, and -1M, only a 64- or 80-bit
internal data path can be used for line rates above 12.5 Gb/s.

7. When the gearbox is used, these maximums refer to the XCLK. For
more information, see the Valid Data Width Combinations for TX
Asynchronous Gearbox table in the UltraScale Architecture GTY
Transceivers User Guide (UG578).

Table: GTY Transceiver Transmitter Switching Characteristics

Descrip  Conditi Min
tion (o]

FoTyTx Serial data rate 0.500 - Fctyma Gb/s
range X

TRTX TX rise 20%- - 21 - pPsS
time 80%

TFTX TX fall 80%- - 21 - PS
time 20%

Tisskew  TX lane-to-lane - - 500.00 ps
skew !
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T)32.75

Dj32.75

T)28.21

Dj28.21

T)16.375

Dj16.375

Tj15.0

Dj15.0

Descrip

tion

Total
jitter 2
4

Determi
nistic
ﬁuerl
4

Total
ﬁuer&
4

Determi
nistic
ﬁuer&
4

Total
ﬁuerl
4

Determi
nistic
ﬁuerl
4

Total

ﬁuerl
4

Determi
nistic
ﬁuerl
4

Conditi

28.21 G
b/s

16.375
Gb/s

15.0 Gb
/S

Min
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Symbol

Tj14.1

Dj14.1

Tj14.025

Dj14.025

Tj13.1

Dj13.1

Th25.q
PLL

Dj125.q
PLL

Descrip
tion

Total
jitter 2
4

Determi
nistic
jitter 2,
4

Total
jitter 2,
4

Determi
nistic
jitter 2,
4

Total
jitter 2,
4

Determi
nistic
jitter 2,
4

Total

jitter 2,
4

Determi
nistic
jitter 2,
4

Conditi

14.025
Gb/s

13.1 Gb
/S

12.5 Gb
/S

Min
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Thas.c
PLL

Dii2s.c
PLL

Thi13.q
PLL

Di113.0
PLL

T110.312
5_QPLL

Dj10.312
5_QPLL

Th0.312
5_CPLL

Dj10.312
5_CPLL

Descrip

tion

Total
jitter 3
4

Determi
nistic
ﬁuer&
4

Total
ﬁuer&
4

Determi
nistic
ﬁuer&
4

Total
ﬁuerl
4

Determi
nistic
ﬁuerl
4

Total

ﬁuer&
4

Determi
nistic
ﬁuer&
4

Conditi
on

12.5 Gb
/S

11.3Gb
/S

10.312
5 Gb/s

10.312
5 Gb/s

Min
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Symbol

Tj9.953_
QPLL

Djo.953_
QPLL

Tj9.953_
CPLL
Dj9.953_
CPLL

Ty8.0

Djs.0

Ti6.6

Di6.6

Descrip
tion

Total
jitter 2
4

Determi
nistic
jitter 2,
4

Total
jitter 3,
4

Determi
nistic
jitter 3,
4

Total
jitter 3,
4

Determi
nistic
jitter 3,
4

Total

jitter 3,
4

Determi
nistic
jitter 3,
4

Conditi

9.953 G
b/s

8.0 Gb/

6.6 Gb/

Min
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0.32

0.17

0.30

Ul

Ul

Ul

ul

ul

Ul

Ul

Ul



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Symbol

Tys5.0

Djs.0

Ty4.25

Dj4.25

Tj3.20

Dj3.20

Tj25

Dj2.5

Descrip
tion

Total
jitter 3
4

Determi
nistic
ﬁuer&
4

Total
ﬁueri
4

Determi
nistic
ﬁuerl
4

Total
ﬁuer&
4

Determi
nistic
ﬁueri
4

Total

ﬁuer&
4

Determi
nistic
ﬁuer&
4

Conditi
on

5.0 Gb/

4.25 Gb
/S

3.20 Gb
/s>

2.5 Gb/

Min
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Symbol Descrip  Conditi Min Typ

tion on

|

|
©
(9]

T_]].25 Total 1.25 Gb Ul
jitter 3 /s’
4

Dj1.25 Determi - - 0.06 ul
nistic
jitter 3,
4

0.10 ul

T_]500 Total 500 Mb
jitter 3, /s 8
4

D_]SOO Determi - - 0.03 Ul
nistic
jitter 3,
4

1. Using same REFCLK input with TX phase alignment enabled for up
to four consecutive transmitters (one fully populated GTY Quad) at
maximum line rate.

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

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

All jitter values are based on a bit-error ratio of 10712,
CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
. CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.
. CPLL frequency at 2.0 GHz and TXOUT_DIV = 8.

® N O v o

Table: GTY Transceiver Receiver Switching Characteristics
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Descrip

tion

Conditi
on

FGTYRX Serial data rate
RxssT Receive Modula
r ted at
spread- 33 kHz
spectru
m
trackin
g 1
RxRrL Run length (CID)
Rxppmyt  Data/RE  Bit
oL FCLK rates <
PPM 6.6 Gb/
offset S
toleran
Bit
ce
rates >
6.6 Gb/
s and
<8.0G
b/s
Bit
rates >
8.0
Gb/s
SJ Jitter Tolerance 2
Jt.532.7 Sinusoi  32.75G
5 dal b/s
jitter
(QPLL) 3

0.500

-5000

-1250

-700

-200

0.25
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Symbol

JT.5)28.2
1

JT.916.3

75

JT_9)15.0

JT 55141

RESIER

Jr 91255

Jr9113

Descrip
tion

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Conditi

28.21 G
b/s
16.375
Gb/s
15.0 Gb
/S

14.1 Gb
/s

13.1 Gb
/S

12.5 Gb
/s
11.3Gb
/s

0.30

0.30

0.30

0.30

0.30

0.30

0.30
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Symbol

JT.910.3
2_QPLL

JT.910.3
2_CPLL

JT.5)9.95
3_QPLL

JT.5)9.95

3_CPLL

JT.58.0

JT.56.6

JT.5)5.0

Descrip
tion

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(QPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Conditi

10.32 G
b/s

9.953 G
b/s

9.953 G

b/s

8.0 Gb/

6.6 Gb/

5.0 Gb/

0.30

0.30

0.30

0.30

0.42

0.44

0.44
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JT.5)4.25

JT.93.2

JT_52.5

JT.91.25

JT_sJ500

Descrip

tion

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Sinusoi
dal
jitter
(CPLL) 3

Conditi
on

4.25 Gb
/s

3.2 Gb/

1.25Gb
/s ©

500 Mb
/s”

0.44

0.45

0.30

0.30

0.30

SJ Jitter Tolerance with Stressed Eye 2

JT_TysE3.
2

JT_T)sE6.
6

Total
jitter
with
stresse
d eye &

3.2 Gb/
S

6.6 Gb/
S

0.70

0.70
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Symbol Descrip Conditi

tion (o]
JT_5)se3.  Sinusoi 3.2 Gb/ 0.10 - - ul
> dal S
jitter
Jrgses, W 6.6Gb/  0.10 - - ul
- stresse s
6 8
d eye
1. Using RXOUT_DIV =1, 2, and 4.
2. All jitter values are based on a bit error ratio of 10712,
3. The frequency of the injected sinusoidal jitter is 80 MHz.
4. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.
6. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.
7. CPLL frequency at 2.0 GHz and RXOUT_DIV = 8.
8. Composite jitter with RX equalizer enabled. DFE disabled.

GTY Transceiver Electrical Compliance

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

Table: GTY Transceiver Protocol List

Protocol Specification Serial Rate Electrical
(Gb/s) Compliance
CAUI-4 IEEE 802.3- 25.78125 Compliant
2012
28 Gb/s CEI-25G-LR 25-28.05 Compliant
backplane
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Protocol

Specification

Serial Rate

Electrical

Interlaken

100GBASE-KR4

100GBASE-CR4

50GBASE-KR2

50GBASE-CR2

25GBASE-KR

25GBASE-CR

OTU4 (OTL4.4)
CFP2

OTU4 (OTL4.4)
CFP

CAUI-10

OIF-CEI-6G,
OIF-CEI-T1GSR,
OIF-CEI-28G-
MR

|EEE 802.3bj-
2014, CEI-25G-
LR

IEEE 802.3bj-
2014, CEI-25G-
LR

IEEE 802.3by-
2014, CEI-25G-
LR

IEEE 802.3by-
2014, CEI-25G-
LR

IEEE 802.3by-
2014, CEI-25G-
LR

IEEE 802.3by-
2014, CEI-25G-
LR

OIF-CEI-28G-
VSR

OIF-CEI-T11G-
MR

IEEE 802.3-
2012

(Gb/s)

4.25-25.78125

25.78125

25.78125

25.78125

25.78125

25.78125

25.78125

27.952493-

32.75

11.18-13.1

10.3125
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Electrical
Compliance

Serial Rate
(Gb/s)

Specification

Protocol

nPPI

10GBASE-KR 2

SFP+

XFP

RXAUI

XAUI

1000BASE-X

5.0G Ethernet

2.5G Ethernet

HiGig, HiGig+,

HiGig2

QSGMII

OTuU2

OTU4 (OTL4.10)

OC-
3/12/48/192

IEEE 802.3-
2012

IEEE 802.3-
2012

SFF-8431 (SR
and LR)

INF-8077i,
revision 4.5

CEI-6G-SR

IEEE 802.3-
2012

IEEE 802.3-
2012

IEEE 802.3bx
(PAR)

IEEE 802.3bx
(PAR)

IEEE 802.3-
2012

QSGMII v1.2
(Cisco System,
ENG-46158)

ITU G.8251

OIF-CEI-T11G-
SR

GR-253-CORE

10.3125

10.3125

9.95328-11.10

10.3125

6.25

3.125

1.25

2.5

3.74, 6.6

10.709225

11.180997

0.1555-9.956
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Protocol

Specification

Serial Rate

Electrical

PCle Genl, 2, 3

SDI 3

UHD-SDI 3

Hybrid memory
cube (HMQ)

MoSys
bandwidth
engine

CPRI

Passive optical
network (PON)

JESD204a/b

Serial RapidIO

DisplayPort
Fibre channel

SATA Genl, 2,
3

PCl Express
base 3.0

SMPTE 424M-
2006

SMPTE ST-2081
6G, SMPTE ST-
2082 12G

HMC-15G-SR

CEI-11-SR and
CEI-11-SR
(overclocked)

CPRI_v_6_1_201

4-07-01

10G-EPON, 1G-
EPON, NG-
PONZ2, XG-PON,
and 2.5G-PON

OIF-CEI-6G,
OIF-CEI-11G

RapidlO
specification
3.1

DP 1.2B CTS
FC-PI-4

Serial ATA
revision 3.0
specification

(Gb/s)

2.5, 5.0, and
8.0
0.27-2.97

6and 12

10, 12.5, and
15.0

10.3125, 15.5

0.6144-12.165

0.155-10.3125

3.125-12.5

1.25-10.3125

1.62-5.4

1.0625-14.025

1.5, 3.0, and
6.0
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Protocol Specification Serial Rate Electrical
(Gb/s) Compliance
SAS Genl, 2,3 T10/BSR INCITS 3.0, 6.0, and Compliant
519 12.0
SFI-5 OIF-SFI5-01.0 0.625 -12.5 Compliant
Aurora CEI-6G, CEI- All rates Compliant
11G-LR

1. 25 dB loss at Nyquist without FEC.

2. The transition time of the transmitter is faster than the IEEE Std
802.3-2012 specification.

3. This protocol requires external circuitry to achieve compliance.

Integrated Interface Block for Interlaken

More information and documentation on solutions using the integrated
interface block for Interlaken can be found at UltraScale+ Interlaken . The
UltraScale Architecture and Product Data Sheet: Overview (DS890) lists how
many blocks are in each Zynq UltraScale+ MPSoC. This section describes
the following Interlaken configurations.

e 12 x12.5 Gb/s protocol and lane logic mode (Table 1) .

e 6x25.78125 Gb/s and 6 x 28.21 Gb/s protocol and lane logic mode
(Table 2) .

e 12 x 25.78125 Gb/s lane logic only mode (Table 3) .

Table: Maximum Performance for Interlaken 12 x 12.5 Gb/s Protocol and
Lane Logic Mode Designs

Speed Grade and V CCINT Qperating Voltages

0.90V 0.85V 0.72V
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Speed Grade and V CCINT Qperating Voltages

0.90V 0.85V 0.72Vv

FR  Re 195.32 195.32 195.32 195.32 195.32 M
cei Hz
ve

ser

iali

> ze

LK r/

de
ser
iali
ze

clo
ck

Fr Tr 195.32 195.32 195.32 195.32 195.32 M
an Hz
sm

X_S
ER
DE
S_C

ser

iali

LK e
r/
de
ser
iali
ze

clo
ck
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Speed Grade and V CCINT Qperating Voltages

0.90V 0.85V 0.72Vv

Fp Dy 250.00 250.00 250.00 250.00 250.00 M
rp. DA Hz

rec
on
fig
ur
ati
on
po
rt
clo
ck

Mi Ma Mi Ma Mi Ma Mi Ma Mi Ma

Fc Int 30 32 30 32 30 32 30 32 30 32 M
erl 0. 2. 0. 2. 0. 2. 0. 2. 0. 2. Hz

OR
EC ak 00 27 00 27 00 27 00 27 00 27
~  en
LK
co
re
clo
ck
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Speed Grade and V CCINT Qperating Voltages

0.90V 0.85V 0.72Vv

-3

Fg Int 30 32 30 32 30 32 30 32 30 32 M
Us. erl 0. 2. 0. 2. 0. 2. 0. 2. 0. 2. Hz
ak 00 27 00 27 00 27 00 27 00 27
en
loc
al
bu

clo
ck

1. These are the minimum clock frequencies at the maximum lane
performance.

Table: Maximum Performance for Interlaken 6 x 25.78125 Gb/s and
6 x 28.21 Gb/s Protocol and Lane Logic Mode Designs

Speed Grade and V CCINT Operating Voltages

0.90V 0.85V 0.72V
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Speed Grade and V CCINT Qperating Voltages

0.90V 0.85V 0.72V

FR  Re 440.79 440.79 N/A 402.84 N/A M
XS cei Hz
R VC
e ="

iali
>-C 2e
LKy

de

ser

iali

ze

r

clo

ck
Fr Tr 440.79 440.79 N/A 402.84 N/A M
x5 an Hz
R oM
DE :

ser
>C 0 jali
LK e

r/

de

ser

iali

ze

r

clo

ck
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Speed Grade and V CCINT Qperating Voltages

0.90V 0.85V 0.72V

Fp Dy 250.00 250.00 N/A 250.00 N/A M

rec
on
fig
ur
ati
on
po
rt
clo
ck

Mi Ma Mi Ma Mi Ma Mi Ma Mi Ma

Fc Int 41 47 41 47 N/A 41 42 N/A M

OR erl 2. 9. 2. 9. 2. 9. Hz

E_C

en 3 3
co

re

clo

ck

LK
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Speed Grade and V CCINT Qperating Voltages

0.90V 0.85V 0.72V

-3

Frg Int 30 34 30 34 N/A 30 34 N/A M
us  erl 0. 9. 0. 9. 0. 9. Hz
ak 00 52 00 52 00 52
en 4 4
loc
al
bu

clo
ck

1.6 x 28.21 mode is only supported in the -2 (VccinT = 0.85V) and -3
(Vcent = 0.90V) speed grades.

2. These are the minimum clock frequencies at the maximum lane
performance.

3. The minimum value for CORE_CLK is 451.36 MHz for the
6 x 28.21 Gb/s protocol.

4. The minimum value for LBUS_CLK is 330.00 MHz for the
6 x 28.21 Gb/s protocol.

Table: Maximum Performance for Interlaken 12 x 25.78125 Gb/s Lane
Logic Only Mode Designs

Symbo Descri Speed Grade and V CCINT Operating
I ption Voltages

0.90V 0.85V 0.72V
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Descri Speed Grade and V CCINT Qperating
ption Voltages

0.90V 0.85V 0.72V

FRx se  Receiv  402.8 402.8 N/A N/A N/A MHz

RDES.C  ©

LK seriali
zer/
deseri
alizer
clock

Frx se  Trans 402.8 402.8 N/A N/A N/A MHz
mit 4 4

seriali

zer/

deseri

alizer

clock

RDES_C
LK

Forr.c Dyna 250.0 250.0 N/A N/A N/A MHz
mic 0 0

reconf

igurati

on

port

clock

LK

Fcore. Interla  412.5 412.5 N/A N/A N/A MHz
CLK ken 0 0

core

clock
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

Figus.  Interla  349.5 349.5 N/A N/A N/A MHz
ken 2 2

local

bus

clock

CLK

Integrated Interface Block for 100G Ethernet MAC and PCS

More information and documentation on solutions using the integrated
100 Gb/s Ethernet block can be found at UltraScale+ Integrated 100G
Ethernet MAC/PCS . The UltraScale Architecture and Product Data Sheet:
Overview (DS890) lists how many blocks are in each Zynq UltraScale+
MPSoC.

Table: Maximum Performance for 100G Ethernet Designs

Symbo Descri Speed Grade and V CCINT Qperating
| ption Voltages

0.90V 0.85V 0.72V

-3 -2 -1
CAUI-10 Mode
Frx c.  Trans 390.6 390.6 322.2 322.2 322.2 MHz
K mit 25 25 66 66 66

clock

FrRx_cL  Receiv 390.6 390.6 322.2 322.2 322.2 MHz
e 25 25 66 66 66
clock
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

FRx st Receiv  390.6 390.6 322.2 322.2 322.2 MHz
RDES.C © 25 25 66 66 66
LK seriali

zer/de

seriali

zer

clock

Fore ¢ Dyna 250.0 250.0 250.0 250.0 250.0 MHz
LK mic 0 0 0 0 0

reconf

igurati

on

port

clock

CAUI-4, CAUI-4 + RS-FEC, and RS-FEC Transcode Bypass Modes

Frx_ c.  Trans 390.6 322.2 322.2 322.2 N/A MHz
mit 25 66 66 66
clock

K

FRx_cL  Receiv 390.6 322.2 322.2 322.2 N/A MHz
e 25 66 66 66
clock

FRx se Receiv = 390.6  322.2 322.2 322.2 N/A MHz
e 25 66 66 66

seriali

zer/de

seriali

zer

clock

RDES_C
LK
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

Forp.c Dyna 250.0 250.0 250.0 250.0 N/A MHz
LK mic 0 0 0 0

reconf

igurati

on

port

clock

Integrated Interface Block for PCl Express Designs

More information and documentation on solutions for PCI Express® designs
can be found at PCl Express . The UltraScale Architecture and Product Data
Sheet: Overview (DS890) lists how many PCIE4 or PCIE4C blocks are in each
Zynq UltraScale+ MPSoC. The PCIE4C blocks are augmented with support
for the CCIX protocol. For supported modes, link widths, and link speeds,
see the UltraScale+ Devices Integrated Block for PCl Express LogiCORE IP
Product Guide (PG213).

Table: Maximum Performance for PCIE4-based PCI Express Designs

Symbo Descri Speed Grade and V CCINT QOperating
I ption Voltages

0.90V 0.85V 0.72V

-3

FpipecL  Pipe 250.0 250.0 250.0 250.0 250.0 MHz
clock 0 0 0 0 0

maxi

mum

freque

ncy

K
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Speed Grade and V CCINT Qperating
Voltages

0.90V 0.85V 0.72V

Fcore
CLK

ForrcL

Fmcap
CLK

Core MHz
clock 0 0 0 0 0

maxi

mum

freque

ncy

DRP 250.0 250.0 250.0 250.0 250.0
clock 0 0 0 0 0
maxi
mum
freque
ncy

MHz

MCAP 125.0 125.0 125.0 125.0 125.0
clock 0 0 0 0 0
maxi

mum

freque

ncy

MHz

Table: Maximum Performance for PCIE4C-based PCI Express and CCIX
Designs for ZU3T Devices

Symbol

Descrip Units

tion

Speed Grade and V CCINT Qperating
Voltages

0.85V 0.72V
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Symbol

FpiPECLK

FcorecL
K

FcorecL
KCCIX

FprrcLk

Descrip
tion

Pipe
clock
maxim
um
frequen

cy

Core
clock
maxim
um
frequen

cy

CCIX TL
interfac
e clock
maxim
um
frequen

cy

DRP
clock
maxim
um
frequen

cy

Speed Grade and V CCINT Qperating
Voltages

0.85V

250.00

500.00

500.00

250.00

500.00

500.00

250.00
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Symbol  Descrip Speed Grade and V CCINT Qperating Units
tion Voltages

0.85V 0.72V

Fmcapc  MCAP 125.00 125.00 125.00 125.00 MHz
K clock

maxim

um

frequen

cy

Video Codec Performance

The UltraScale Architecture and Product Data Sheet: Overview (DS890) lists
the Zynq UltraScale+ MPSoC EV devices that include the Video Codec unit
(VCU).

Table: VCU Performance

Descrip Speed Grade and V CCINT QOperating Voltages
tion

0.90V 0.85V 0.72V
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Descrip Speed Grade and V CCINT Qperating Voltages
tion

0.90V 0.85V 0.72V

Video 667 667 667 667 667 MHz
Codec
encoder
/decod
er block
maxim
um
frequen
cy
(H.264/
510-
bit
4:2:2,
UHD
3840 x
2160)
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Descrip Speed Grade and V CCINT Qperating Voltages
tion

0.90V 0.85V 0.72V

Video 712 712 N/A 712 N/A MHz
Codec
encoder
/decod
er block
maxim
um
frequen
cy
(H.264/
510-
bit
4:2:2,
DCI 4k
(4096 x

2160) 2

1. The supply voltage for the VCU (VccinT veu) is specified in Table 1.

2. DCI 4k is supported for frame rates of 60 Hz using an
encoder/decoder block frequency of 712 MHz.

PL System Monitor Specifications

Table: PL SYSMON Specifications

Parame Symbol Comme Min Typ
ter nts/Co

ndition
S
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Parame Symbol
ter

Comme
nts/Co
ndition
S

Min Typ

Vecape = 1.8V £3%, VRgrp = 1.25V, Vrgrn = 0V, ADCCLK = 5.2 MHz,
T; = -40°C to 100°C, typical values at Tj = 40°C

ADC Accuracy ]
Resolution

Integral  INL
nhonline

arity 2

Differen DNL
tial

nonline

arity

Offset error

Gain error

Sample rate

No
missing
codes,
guarant
eed
monoto
nic
Offset
calibrati

on
enabled
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Parame Symbol Comme
ter nts/Co

ndition
S

RMS code noise Externa - - 1 LSBs
| 1.25V
referen
ce

On- - 1 - LSBs
chip

referen

ce

ADC Accuracy at Extended Temperatures

Resolution TJ- = - 10 - - Bits

55°C to
125°C

Integral  INL T =- - - +1.5 LSBs

nonline 55°C to
arity 2 125°C

Differen DNL No - - +1
tial missing
nonline codes,
arity guarant
eed
monoto
nic

Analog Inputs 2
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Parame Symbol Comme Min
ter nts/Co

ndition
S

ADC input ranges Unipola 0 - 1 \Y
r
operati
on

Bipolar -0.5 - +0.5 \Y
operati
on

Unipola 0 - +0.5 \Y
;

commo

n mode

range

(FS

input)

Bipolar +0.5 - +0.6 \"
commo

n mode

range

(FS

input)
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Parame Symbol Comme
ter nts/Co

ndition
S

Maximum external  Adjacen -0.1 - Vceapc \'

channel input t

ranges channel
s set
within
these
ranges
should
not
corrupt
measur
ements
on
adjacen
t
channel
S

On-Chip Sensor Accuracy
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Parame Symbol Comme
ter nts/Co

ndition

Temperature T =- - - +3 °C
sensor error 1+ 3 55°C to

125°C

(with

externa

| REF)

T =- - - +3.5 °C
55°C to

110°C

(with

internal

REF)

T=11 - - +5 C
0°Cto

125°C

(with

internal

REF)
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Parame

ter

Symbol

Supply sensor

error

4

Comme
nts/Co
ndition
S

Supply
voltage
s 0.72V
to 1.2V,
Tj=-
40°C to
100°C
(with
externa
| REF)

Supply

voltage
s 0.72V
to 1.2V,

T =-
55°C to
125°C
(with
externa
| REF)

Min
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Parame
ter

Symbol

Comme
nts/Co
ndition
S

All
other
supply
voltage
S,

T_] = -
40°C to
100°C
(with
externa
| REF)

All
other
supply
voltage
S,
Tj=-
55°C to
125°C
(with
externa
| REF)

Min
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Parame Symbol Comme Min
ter nts/Co

ndition
S

Supply
voltage
s 0.72V
to 1.2V,
T =-
40°C to
100°C
(with
internal
REF)

Supply

voltage
s 0.72V
to 1.2V,

Tj=-
55°C to
125°C
(with
internal
REF)
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Parame Symbol Comme Min
ter nts/Co

ndition
S

All
other
supply
voltage
S,

TJ = -
40°C to
100°C
(with
internal
REF)

All
other
supply
voltage
S,
Tj=-
55°C to
125°C
(with
internal
REF)

Conversion Rate °

Convers  tcony Number 26 - 32 Cycles
ion of

time— ADCCL

continu K cycles

ous
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Comme
nts/Co

ndition
S

Convers  tcony
ion

time—

event

DRP DCLK
clock
frequen

cy

ADC ADCCL
clock K
frequen

cy

DCLK duty cycle

SYSMON Reference ©

Externa  VRgrp
I

referen

ce

Number - - 21 Cycles
of

ADCCL

K cycles

DRP 8 - 250 MHz
clock
frequen

cy

Derived 1 - 5.2 MHz
from
DCLK

Externa 1.20 1.25 1.30 Vv
Iy

supplie

d

referen

ce

voltage
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Parame
ter

Symbol

On-chip reference

Comme Min
nts/Co

ndition

S

Ground 1.2375 1.25

VREFP
pin to
AGND,
T = -
40°C to

100°C

Ground 1.225 1.25

VREFP
pin to
AGND,
T =-
55°C to

125°C
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Parame Symbol Comme Min Typ
ter nts/Co

ndition
S

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

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

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

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

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

6. Any variation in the reference voltage from the nominal
VRerp = 1.25V and Vggen = OV will result in a deviation from the

ideal transfer function. This also impacts the accuracy of the
internal sensor measurements (i.e., temperature and power supply).
However, for external ratiometric type applications allowing
reference to vary by +4% is permitted.

PL SYSMON I2C/PMBus Interfaces

Table: PL SYSMON I2C Fast Mode Interface Switching Characteristics

Symbol Descrintion

TSMFCKL SCL Low 1.3 - Us
time
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Symbol Descrintion

TSMFCKH SCL High 0.6 - Us
time

TSMFCKO SDAO - 900 ns
clock-to-
out delay

TSMFDCK SDAI setup 100 - ns
time

FSMFCLK SCL clock - 400 kHz
frequency

1. The test conditions are configured to the LVCMOS 1.8V 1/0
standard.

Table: PL SYSMON I2C Standard Mode Interface Switching Characteristics

Symbol Descrintion

TsmsckL SCL Low 4.7 - Us
time

TsMSCKH SCL High 4.0 - ys
time

Tsmscko SDAO - 3450 ns
clock-to-
out delay

TSMSDCK SDAI setup 250 - ns
time

FomscLi SCL clock - 100 kHz
frequency
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Symbol Descrintion

1. The test conditions are configured to the LVCMOS 1.8V I/0
standard.

Configuration Switching Characteristics

Table: Configuration Switching Characteristics

Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

PL Power-up Timing Characteristics

TpL PS_PR 7.5 7.5 7.5 7.5 7.5 ms,
OG_B Max
PL
latenc
y
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Speed Grade and V CCINT Qperating
Voltages

0.90V 0.85V 0.72V

Power 65 65 65 65 65 ms,

T
POR -0on Max

1,2
reset

from
PL
power
-on to
PL
ready
config Min
ure

(40 m

ramp

rate
time)
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Speed Grade and V CCINT Qperating
Voltages

0.90V

Power 15
-on

reset

from

PL

power

-on to

PL

ready

to

config 5
ure

with

POR

overri

de

(2 ms

ramp

rate

time)

Tps pr PL 250
progra
m

pulse
width

OG_B

0.85V

15 15
5 5
250 250

Internal Configuration Access Port
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Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

Intern 200 200 200 150 150 MHz,
al Max
config

uratio

n

access

port

(ICAPE

3)

Ficapc

DNA Port Switching

Fonac  DNA 200 200 200 175 175 MHz,
port Max
freque

ncy

(DNA_

PORT)

K

STARTUPE3 Ports

Fceom START - 50.00 50.00 50.00 50.00 50.00 MHz,
UPE3 Typ
CFGM

CLK

output

freque

ncy

CLK
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Fcrom
CLKTOL

Tpcim
ATCH

START
UPE3
CFGM
CLK
output
freque
ncy
tolera
nce

Specifi
es a
stall in
the
startu
p
cycle
until
the
digital
ly
contro
lled
imped
ance
(DCI)
match
signal
s are
assert
ed

Speed Grade and V CCINT Qperating
Voltages

0.90V

0.85V

Page533 of 574

0.72V

Max

ms,
Max



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Symbo Descri Speed Grade and V CCINT Qperating
I ption Voltages

0.90V 0.85V 0.72V

1. The Tpor specification begins when the last of the monitored
supplies (Vcoint: Vecauxs Vecgram) reaches 95% of its
recommended operating condition voltage.

2. The Tppg time is determined by the POR_OVERRIDE input pin which
must be tied to Vccyyt or GND. The POR_OVERRIDE pin can be tied
to Vccint for POR override only when the monitored supplies ramp

within the specified 2 ms maximum ramp rate. Otherwise,
POR_OVERRIDE must be tied to GND.
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Revision History

Version Description of

Revisions

07/09/2026 1.30 In Table 3, Table 4,

Table 7, Table 8, and
Table 9, added
applicable bank
type(s) to table title.

In Programmable
Logic (PL)
Performance
Characteristics,
updated IDDR and
ODDR bullets.

In Table 3, updated
maximum MIPI D-PHY
data rate per lane for
all devices in
SBVA484, SFRA484,
UBVA494, and
UBVA530 packages in
-3, -2, and -1 speed
grades to 2500 Mb/s
and added note 3.

09/26/2025 1.29 In Table 1, removed
note about GTH
transceiver line rates.

In Table 1, updated to
50GBASE-KR2/CR2
and 25GBASE-KR/CR
protocols.
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Version Description of

Revisions

12/23/2024 1.28 In Table 3, updated
maximum values in
LPDDR4 section for
SBVA484, UBVA494,
and UBVA5306
packages in 1-rank
component to 1866
Mb/s and 2-rank
component to 1600
Mb/s.

Added note about
TQSPICKO to Table 1.

07/12/2024 1.27 Added SFVE784
package for XCZU4
and XCZU5 devices
throughout.

In Table 1, expanded
Vcco table note into

notes 9 and 10.
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Version

Description of

Revisions

12/26/2023

1.26

Page537 of 574

Added the XAZU3TEG
device throughout the
data sheet.

In Table 1 and Table
1, updated
description of Vo

and added note about
V|N for POR_OVERRIDE

pin.

Updated Table 1 for
XAZU3T and XCZUS3T.

Updated Note 7 in
Table 2, and Note 14
in Table 4.

Updated Table 1,
Table 1, and Table 1
to production release
the XAZU3TEG devices
in the -1Q, -11, and
~1LI
speed/temperature
grades and in Vivado
Design Suite 2023.2.1
v1.06.

Updated DDR4
performance in
SBVA484, UBVA494,
and UBVA530
packages in Table 1.

Updated Note 2 in
Table 1.
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Version

Description of

Revisions

08/16/2023

05/16/2023

1.25

1.24

Page538 of 574

Updated Table 1,
Table 1, and Table 1
to production release
the XCZU3TCG and
XCZU3TEG devices in
the -2E, -2I, -1E, -11,
-2LE, and -1LlI
speed/temperature
grades and in Vivado
Design Suite 2023.1.2
v1.04.

Updated XCZU3T
speed file data for this
release in Table 1,
Table 2, Table 3,
Table 1, and Table 2.

Updated the XCZU3T
package skew values
in Table 1.

Revised Iccomin for

XCZU3T from 96 mA
to 50 mA in Table 1.
Updated Table 1 to
Vivado Design Suite
2023.1 v1.03 for the
XCZU3TCG and
XCZU3TEG devices.

Added note about
Quad-SPI feedback
clock MIO[6] pin to
Table 1 and Table 2.
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Version Description of

Revisions

02/28/2023 1.23 Added the XCZU3T
device and SFVD784
package throughout
the data sheet.
Updated Table 1 to
Vivado Design Suite
2022.2.2. Added note
about PCle operating
modes to Table 1.
Updated introductory
paragraph in
Integrated Interface
Block for PCI Express
Designs. Added Table
2.

12/01/2022 1.22 Removed mention of
I/Os being tristated at
power-on from PS
Power-On/Off Power
Supply Sequencing.

Replaced "die" with
"rank" for LPDDR4
DRAM type in Table 3.
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Version Description of

Revisions

06/14/2022 1.21 Added the XAZU1
device throughout the
data sheet in the
SBVA484, SFVA625,
and SFVC784
packages. Updated
Table 1 to Vivado
Design Suite 2022.1.

In Note 1 of Table 4,
clarified that Tpop is

TpoR,MAX-
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Version

Description of

Revisions

01/06/2022

1.20

Page541 of 574

Updated introductory
paragraph in Available
Speed Grades and
Operating Voltages.

Added quiescent
supply currents for
XCZUT to Table 1.

Added power-on
currents for XCZU1 to
Table 1.

Updated Table 1,
Table 1, and Table 1
to production release
the XCZU1CG and
XCZU1EG devices in
the -2E, -2I, -1E, -11,
-2LE, and -1LI
speed/temperature
grades and in Vivado
Design Suite 2021.2.1
v1.29.

In Table 3, added
UBVA494 and
UBVA530 packages to
all memory standards
and note 6.

Updated XCZU1 speed
file data for this
release in Table 1,
Table 2, Table 3,
Table 1, and Table 2.
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Version Description of

Revisions

Updated the XCZUT
package skew values
in Table 1.
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Version

Description of

Revisions

6/23/2021

Page543 of 574

Added the XCZU1CG
and XCZU1EG devices
throughout the data
sheet in the UBVA494,
SBVA484, SFVA625,
and SFVC784
packages. Updated
Table 1 to Vivado
Design Suite 2021.1.

Updated T to add

the UBVA530 package
in Table 1.

For clarity, moved the
location of the
specifications for
internal VRgp,
differential
termination, and
temperature diode
(ideality factor and
series resistance) in
Table 1.

Added the UBVA530
package to Table 5,
Table 3, and other
applicable tables.

Added Note 8 to Table
3: LPDDR3 quad die
package devices are
not supported.
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Version

Description of

Revisions

8/20/2020

Page544 of 574

Updated Note 7 in
Table 1.

Added PS DDR I/O
leakage current to I

in Table 1.

Updated Table 1 to
Vivado Design Suite
2020.1.1. The
versions for XA, XC,
and XQ devices
changed. In Table 1,
moved the XAZU7EV
-11 (Veeoint = 0.85V)

and the XAZU11EG -1I
(VCC|NT = 0.85V) to

production. In Table
1, updated XAZU7EV
and XAZU11EG
production software
and speed
specification release
version to Vivado
tools 2020.1.1 v1.30.

To specify that the
PS-GTR for PClI
Express is only
supported by the
common clock
architecture, added
Note 1 to Table 5.

Edited Table 3 to refer
to all speed grades in
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Version Description of

Revisions

the SBVA484 and
SFRA484 packages.
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Version Description of

Revisions

3/13/2020 1.17 Removed the

XAZU7EV and
XAZU11EG in the
“1LI (Vegnt = 0.72V)

speed/temperature
grades because they
were incorrectly
added in the previous
version. The XAZU7EV
and XAZU11EG in the
-11
speed/temperature
grade was moved
back to advance in
Table 1 and Table 1.
Updated Table 1 to
Vivado Design Suite
2019.2.2 v1.27.

Added Note 14 to
Table 4. Revised
symbol and
description of
IOPLL_TO_FPD
maximum frequency
in Table 5.

Increased the
maximum line rate of
the QPLLO -1

(Vceint = 0.85V)
output divider 1 in
Table T and updated
Notes 2 and 3.
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Version

Description of

Revisions

7/19/2019

Page547 of 574

Added the production
released XAZU7EV and
XAZU11EG devices in

the -11

(VCC|NT = 085V), -1 Q
(VCC|NT = 0.85V), and
-1LI (Vcont = 0.72V)

speed/temperature
grades to Table 1,
Table 1, and Table 1
in Vivado Design Suite
2019.1.1 v1.26.

Added Note 7 to Table
2. Added the
capability for XC and
XA devices designed
using Vivado Design
Suite v2019.1.1 or
later to increase the
performance of the
MIPI PHY
transmitter/receiver in
Table 3.
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Version

Description of

Revisions

6/11/2019

Page548 of 574

Added the production
released XQZU3,
XQzU9, XQzU11, and
XQZU19 devices
throughout data sheet
(including adding
SFRA484, FFRB1517,
and FFRC1760
packages).

Updated the devices
listed in Table 1 to
Vivado Design Suite
2019.1 v1.25.

Revised minimum PS
DDR data rates for all
I-grade devices in
Table 3.

Updated Note 1 in
Table 2.

Added -1Q and -1M
to Note 4 in Table 6.

Removed PCl Express
Gen4 support in Table
1.

Updated Notes 4 and
6 in Table 3.

Updated the Video
Codec Performance
table.



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Version Description of

Revisions

1171572018 114 Added the production

released XQZUSEV,
XQZU7EV, and
XQZU15EG devices in
the -21, -11, -1M, and
-1LI
speed/temperature
grades to Table 1,
Table 1, and Table 1
in Vivado Design Suite
2018.2.2 v1.22.

Updated Note 3 in
Table 1, Table 2,
Table 3. Updated the
Vipirp description in

Table 1. In Table 1,
revised the Supply
Sensor Error Tj

conditions to -55°C.

Added the SFRC784,
FFRB90O, FFRB1156,
and FFRC1156
packages to Table 1,
Table 1, Table 3,
Table 5, and Table 1,
and the Integrated
Interface Block for
Interlaken section.

Updated the speed
grade notes in Table
6.
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Version

Description of

Revisions

8/01/2018

1.13

Page550 of 574

Add the XQZUSEV,
XQZU7EV, and
XQZU15EG devices to
Table 1, Table 1,
Table 1, Table 1,
Table 2, Table 3,
Table 1, Table 2, and
Table 1.

Updated Table 1,
Table 1, and Table 1
to production release
the XCZU4EG,
XCZU4EV, XCZUS5SEG,
XCZUS5EV, XCZUGEG,
XCZU7EG, XCZU7EV,
and XCZU9EG devices
in the -3E
speed/temperature
grade and in Vivado
Design Suite 2018.2.1
vl.21.

In Table 2, added
Note 5 to the LVDS RX
DDR maximum data.

In Table 1, revised the
calculated values from
322.223 to 322.266.

In Table 1, added
Notes 1 and 2.
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Version Description of

Revisions

6/18/2018 1.12 Updated Table 1,

Table 1, and Table 1
to production release
the XAZU4EV and
XAZUSEV devices in
the -1Q
speed/temperature
grade in Vivado
Design Suite 2018.2
v1.20.

In DC Characteristics
Over Recommended
Operating Conditions,
clarified the
descriptions. Revised
the speed grade -1
(Vcaint = 0.85)

FGTYMAX in Table 1 y

which also revised
values in Table 6 and
added Note 6.
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Version Description of

Revisions

4/09/2018 1.11 Updated Table 1,

Table 1, and Table 1
to production release
the
XCZU11EG,XCZU15EG,
XCZU17EG, and
XCZUT9EG devices in
the -3E
speed/temperature
grade in Vivado
Design Suite 2018.1
v1.19.

Added the Conversion
Rate section to Table
1. Added Table 4 and
Table 4. Added Note 2
and 3 to Table 3.
Revised Table 1 to
add specifc mode
specifications and
remove Notes 1 and
2.
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Version

Description of

Revisions

2/07/2018

Page553 of 574

Added the XAZU4EV
and XAZUSEV devices
to many tables.

In Table 1, revised the

VcanT_veu
specifications, added
automotive (Q)
temperature to T,

and updated Note 5.

Added the -1Q note
to Table 1, Table 2,
and Table 3.

Updated Table 1,
Table 1, and Table 1
to production for the
following
devices/speed/temper
ature grades in Vivado
Design Suite 2017.4.1
v1.18.

XCZU4CG/XCZU4EG/X
CZUA4EV: -2LE and
-1LI

XCZU5CG/XCZUSEG/X
CZUSEV: -2LE and
~1LI

XCZU7CG/XCZU7EG/X
CZU7EV: -2LE and
-1LI
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Version Description of

Revisions

XCZUT1EG: -2LE and

-1LI
XCZUA4EV and
XAZUSEV: -1LI

In Vivado Design Suite
2017.4v1.17, the
XAZU4EV and
XAZUSEV devices in
the -11
speed/temperature
grade were
production released.

Revised some of the
-3E speed files in
Table 1, Table 1,
Table 2, Table 3,
Table 1, and Table 2.
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Version

Description of

Revisions

11/28/2017

1.9

Page555 of 574

Updated Table 1,
Table 1, and Table 1
to production for the
following
devices/speed/temper
ature grades in Vivado
Design Suite 2017.4
vl.17.

XCZU4CG/XCZU4EG/X
CZUA4EV: -2E, -2I,
-1E, -11
XCZU5CG/XCZUS5EG/X
CZUSEV: -2E, -2I,
-1E, =11
XCZU7CG/XCZU7EG/X
CZU7EV: -2E, -2I,
-1E, -11

XCZU17EG: -2LE and
-1LI

XCZU19EG: -2LE and
-1LI

Revised the FREFCLK

descriptions in Table
1. Added values to
Table 1. Revised the

FGTyQraNnGE2 —1 speed
grade minimum in
Table 1.
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Version

Description of

Revisions

10/26/2017

1.8

Page556 of 574

In Table 1, corrected
the minimum voltage
for the PL System
Monitor section.
Added Note 4 to Table
1. Added Note 1 to
Table 2.

Updated Table 1,
Table 1, and Table 1
to production for the
following
devices/speed/temper
ature grades in Vivado
Design Suite 2017.3.1
v1.16.

XCZU2CG/XCZUZ2EG:
-2LE and -1LI

XCZU3CG/XCZU3EG:
-2LE and -1LI

XCZU6CG/XCZUGEG:
-2LE and -1LI

XCZU9CG/XCZU9EG:
-2LE and -1LI

XCZUT5EG: -2LE and
-1LI

XAZU2EG/XAZU3EG:
-1LI

Also updated speed
file data for this
release in Table 1,
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Version Description of

Revisions

Table 2, Table 3,
Table 1, and Table 2.

Added specifications
for Quad-SPI device
clock frequency
operating at 40 MHz
with loopback
disabled to Table 1
and Table 2.

10/05/2017 1.7 Corrected the speed

file version in Table 1
and Table 1 for
production release of
XAZU2EG and
XAZU3EG with -11 and
-1Q
speed/temperature
ranges and the
XCZUT1EG: -2E, -21,
-1E, -11 to Vivado
Design Suite 2017.3
v1.15.
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Version

Description of

Revisions

10/03/2017

1.6

Page558 of 574

In Table 1, because
the voltages are
covered in Table 1,
removed the note on
VN for 1/0 input
voltage for HD 1/0O
banks. Updated Tgg

by package in Table 1.
In Table 1, updated
VeainT_veu- Added

Note 2 to Table 1 and
Table 3.

Added the XAZU2EG
and XAZU3EG
production devices in
-1land -1Q
speed/temperature
ranges using Vivado
Design Suite 2017.3
vl.14.

In Table 1, Table 1,
and Table 1, updated
the XCZU11EG: -2E,
=21, -1E, -1l to
production in Vivado
Design Suite 2017.3
v1.14. Also updated
speed file data for this
release in Table T,
Table 2, Table 3,
Table 1, and Table 2.
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Version

Description of

Revisions

9/01/2017

1.5
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Updated Table 1,
Table 1, and Table 1
to production release
for the following
devices/speed/temper
ature grades in Vivado
Design Suite
2017.2.1.

XCZU17EG: -2E, -2I,
-1E, -11

XCZUT9EG: -2E, -2I,
-1E, -1l

In Table 1, revised the

minimum Tspsprpck3
value. In Table 1,
revised the

TOUTBUF_DELAY_O_PAD
-2 (VN = 0.85V)
values for
DIFF_SSTL135_S,
DIFF_SSTL15_DCI_S,
DIFF_SSTL15_S,
DIFF_SSTL18_I_DCI_S,
and DIFF_SSTL18_I_S.

Revised some of the
-3E and -1LI/-2LE
(Veent = 0.72V)
speed files in Table 1,
Table 1, Table 1,
Table 1, Table 2,
Table 3, Table 1, and
Table 2.
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Version Description of

Revisions

Revised the Integrated
Interface Block for
Interlaken section.
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Version

Description of

Revisions

6/28/2017

1.4
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Updated Table 1,
Table 1, and Table 1
to production release
for the following
devices/speed/temper
ature grades in Vivado
Design Suite 2017.2.

XCZU15EG: -2E, -2I,
-1E, -11

Updated Note 15 in
Table 1 for clarity.
Updated Table 1 to
remove Note 3, Note
6, and the
MIPI_DPHY_DCI_LP
row. These changes
are because the DCI
and POD standards
are not supported in
HD 1/0 banks.

Added Note 5 to Table
3. Updated
descriptions in Table
5. Revised the -3E
and -TLI/-2LE (Vco|NT

= 0.72V) speed files
in Table 1, Table 1,
Table 1, Table 1,
Table 2, Table 3,
Table 1, and Table 2.
Updated the Fyax

symbol names and
values in Table 1.
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Version Description of

Revisions

Added Note 1 to Table
1. Added Note 3 to
Table 1.

Page562 of 574



Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925)

Version

Description of

Revisions

4/20/2017

1.3
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Updated Table 1,
Table 1, and Table 1
to production release
for the following

devices/speed/temper
ature grades in Vivado
Design Suite 2017.1.

XCZU2CG and
XCZU2EG: -2E, -2I,
-1E, -11

XCZU3CG and
XCZU3EG: -2E, -2I,
-1E, -11

XCZU6CG and
XCZUGEG: -2E, -2I,
-1E, -11

XCZU9CG and
XCZU9EG: -2E, -2I,
-1E, -11

Added -2E (VCCINT =
0.85V) speed grade
where applicable.
Removed -3E speed
grade from the XCZU2
and XCZU3 devices in
Table 1 and where
applicable.

In Table 1, updated
values and Note 2. In
Table 1, added or
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Version

Description of
Revisions
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updated many of the
notes. Updated Table
1 including the notes
and added Note 6.
Moved and updated
Table 2. Added Table
3. Updated Table 1
and added Note 4.
Updated Table 1 and
added Note 1.

Revised V| in Table

1. Updated Table 3
and removed Note 1.
Added Table 4 and
Table 5. Updated
Table 6 and removed
FFrmMcLK- Updated

TRFPSCLK in Table 1.

Updated Note 1 in
Table 4. Updated
Table 1. Removed the
PS NAND Memory
Controller Interface
section. Significant
changes to Table 1
and removed Note 3.
Significant changes to
Table 2 and updated
Note 1. Removed

Frsu_rer_cLk from
Table 1. Revised Table
1 and added Note 2
and Note 3. Revised
Table 1 and added
Note 2 and Note 3.
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Version

Description of

Revisions
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Updated Table 1.
Updated Table 1 and
removed Note 2.
Revised Table 1.
Revised many of the
tables in the PS-GTR
Transceiver section.
Revised Table 1 and
Table 2. Removed
Note 8 from Table 5.

Updated the values in
Table 1, Table 1,
Table 1, Table 1 Table
1, Table 2, Table 3,
Table 1, and Table 2
to the Vivado Design
Suite 2017.1 speed
specifications.

Updated the values in
Table 1 and Table 1.
Added values to Table
3. Updated Table 1.
Revised DyppoyT in

Table 1. Update the
values in Table 3.
Added Note 6 to Table
6. Updated Table 7
and Table 8. Revised
DyppoyT in Table 1.
Updated the values in
Table 3. In Table 1
updated the -1
(0.85V) specifications
and removed Note 1.
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Version Description of

Revisions

In Table 6 updated
the -1 (0.85V)
specifications and
added Note 6. In
Table 7 and Table 8,
added the 28.21 jitter
tolerance values and
revised the notes.
Revised the Integrated
Interface Block for
Interlaken and
Integrated Interface
Block for 100G
Ethernet MAC and PCS
sections. Revised the
Configuration
Switching
Characteristics
section. Removed the
eFUSE Programming
Conditions table and
added the
specifications to Table
1 and Table 1.
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Version Description of

Revisions

2/10/2017 1.2 Updated some of the

maximum voltages in
the Processor System
(PS) section and other
specifications in the
Programmable Logic
(PL) and GTH or GTY
Transceiver sections
of Table 1. Updated
Table 1, Table 1,
Table 1, Table 3, and
Table 1. Revised the
Power Supply
Sequencing section
including Table 1.
Added PS and VCU
ramp times to Table
2. Revised Vopyff in

Table 1. Updated
Table 1. Added Note 1
to Table 1. Table 1
replaces the previous
three PS memory
performance tables.
Added values to Table
1,Table 4, and Table
5. Deleted the
waveforms in the PS
Switching
Characteristics section
(Figures 1-16 and
Figures 25-26).
Revised values in the
PS NAND Memory
Controller Interface
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Description of

Revisions
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section. Added and
updated data in Table
2. Added Note 3 to
Table 1. Added Note 3
to Table 2. Added
Note 1 to Table 1.
Updated Table 1 and
removed Note 3.
Added data to Table
1. Updated Table 5.
Added Table 6.
Updated Table 8.
Revised Table 1.
Added data to Table
1. Added Note 2 to
Table 2. Updated
Table 5 and added
Note 4. Updated V|

and Vy values in Table
1. Added TyinPER_CLK>
revised FREFCLK’ and

Note 1 to Table 1.
Added

MMCM_FpprcLk_mAX
to Table 1 and

PLL_FpprcLK_mAX TO
Table 1. Added data
to Table 1, Table 3,
Table 2, Table 5, and
updated the note
references in Table 6.
Updated Table 7 and
added Note 8.
Updated Table 8 and
added Note 7. Added
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Version

Description of

Revisions
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more protocols, Note
1 and Note 2 to Table
1. Removed the GTH
Transceiver Protocol
Jitter Characteristics
section because it is
covered in Table 1.
Added Note 1 to Table
1. Added data to
Table 1, Table 3,
Table 2, Table 5.
Added Note 2 to Table
4. Added note
references in Table 6.
Updated Table 7 and
added Note 8.
Updated Table 8 and
added Note 7. Added
more protocols and
Note 3 to Table 1.
Removed the GTY
Transceiver Protocol
Jitter Characteristics
section because it is
covered in Table 1.
Revised Table 1.
Added TPOR and
updated Ficapck in
Table 1. Updated the
Automotive
Applications
Disclaimer.
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Version

Description of

Revisions

6/20/2016

1.1
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Updated the Summary
description. In Table
1, revised V\ for HP

/O banks and added
clarifications to some
descriptions and

symbols. Added Igpy,

IRPD’ and Note 4 to
Table T and updated

Vps_mcTRAVCC: the PL
System Monitor
section, and Note 3
and Note 5. Updated
Note 5 in Table 1.
Updated the PS
Power-On/Off Power
Supply Sequencing
section including all
the voltage supply
names. Added
MIPI_DPHY_DCI to
Table 1, Table 2, and
Table 4. Updated
Table 1, including
removing the Vccq

specification and
adding Note 1. Added
Note 1 to Table 1.
Updated Table 1
speed specifications
for Vivado Design
Suite 2016.1. Added
values to Table 1.
Updated the -2 value
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Version

Description of

Revisions
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in Table 2. Added
FopLiveviDeo and
updated FrcipmacLk in
Table 6. Added VCO
frequencies to Table
3. Added the TPSPOR

minimum to Table 4
and updated Note 1.
Added Table 5. Added

value delineation over

VccoNT Operating
voltages in Table 1.
Revised values for
Frck and

Traptck/TrckTap iN
Table 2 and added
value delineation over
VccoNT Operating

voltages. Updated the
PS NAND Memory
Controller Interface
section. Revised some
units and Note 1 in
Table 1 and Table 2.
Removed Figure 6:
Quad-SPI Interface
(Feedback Clock
Disabled) Timing.
Updated Note 1 of
Table 1. Added
Frsi_rer_cLk to Table 1

and updated Note 1.
In Table 1, revised

TbcspHscLK s
TpcspHscLk2, and
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Version

Description of

Revisions
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TpcsprscLks and Note
1.In Table 1, revised
Note 1. In Table 1,
revised Note 1.
Revised Table 1,
including Note 1, and
added Note 2 and
Note 3. In Table 1,
Table 1, Table 1, and
Table 1, revised Note
1. Updated Table 2.
Replaced Table 5.
Updated Table 1 and
Table 1. Updated
Table 1 and Table 1.
In Table 1, added the
Block RAM and FIFO
Clock-to-Out Delays
section. Updated the
Ry and Cext values in

Table 2 and Table 2.
Updated the -2
(0.72V) and -1

(0.72V) values and
added Note 1 to Table
1. Added Table 4 and
Table 4. Added Note 2
to Table 1. Revised
data in Table 1.
Revised Table 6.
Revised data and
added notes in the
Integrated Interface
Block for Interlaken
section and Table 1.
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Version Description of

Revisions

Moved Table 1.
Revised INL in Table
1. Added notes to
Table 1 and Table 2.
In the eFUSE and
Programming
Conditions table,
updated the lpgpg

description.

11/24/2015 1.0 Initial AMD release.

Please Read: Important Legal Notices

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

AUTOMOTIVE APPLICATIONS DISCLAIMER

AUTOMOTIVE PRODUCTS (IDENTIFIED AS "XA" IN THE PART NUMBER) ARE
NOT WARRANTED FOR USE IN THE DEPLOYMENT OF AIRBAGS OR FOR USE IN
APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE ("SAFETY
APPLICATION") UNLESS THERE IS A SAFETY CONCEPT OR REDUNDANCY
FEATURE CONSISTENT WITH THE I1SO 26262 AUTOMOTIVE SAFETY
STANDARD ("SAFETY DESIGN"). CUSTOMER SHALL, PRIOR TO USING OR
DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY
TEST SUCH SYSTEMS FOR SAFETY PURPOSES. USE OF PRODUCTS IN A SAFETY
APPLICATION WITHOUT A SAFETY DESIGN IS FULLY AT THE RISK OF
CUSTOMER, SUBJECT ONLY TO APPLICABLE LAWS AND REGULATIONS
GOVERNING LIMITATIONS ON PRODUCT LIABILITY.

Copyright

© Copyright 2015-2026 Advanced Micro Devices, Inc. AMD, the AMD Arrow
logo, UltraScale, UltraScale+, Vivado, Zynq, and combinations thereof are
trademarks of Advanced Micro Devices, Inc. AMBA, AMBA Designer, Arm,
ARM1176JZ-S, CoreSight, Cortex, PrimeCell, Mali, and MPCore are
trademarks of Arm Limited in the US and/or elsewhere. CPRI is a trademark
of Siemens AG. The DisplayPort Icon is a trademark of the Video Electronics
Standards Association, registered in the U.S. and other countries. HDMI,
HDMI logo, and High-Definition Multimedia Interface are trademarks of
HDMI Licensing LLC. PCI, PCle, and PCl Express are trademarks of PCI-SIG
and used under license. Other product names used in this publication are
for identification purposes only and may be trademarks of their respective
companies.
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