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Summary

The AMD Versal™ Prime devices are available in -3 (highest performance), -2, -1 speed grades. The -3 devices
can operate at a Vccnt Voltage of 0.88V (H). The -2 devices can operate at a V¢ )yt Voltage of 0.88V (H), 0.80V
(M), or depending upon the speed grade, 0.70V (L) or 0.725V (L). The -1 devices can operate at a V¢ |yt Voltage
of 0.80V (M) or 0.70V (L). Primary supply operating voltages typically scale with VccnT, €xcept for supported
overdrive of the Ve pme, Vec psep, Vec psip, and Vee cpums at 0.88V (H) when Vecint and other primary supplies
operate at 0.80V (M) or 0.70V (L). Similar to speed grades, a higher operating voltage typically has higher
performance specifications. All devices are screened for standard (S) or low (L) maximum static power. See Versal
Architecture and Product Data Sheet: Overview (DS950) for available device ordering options.

DC and AC characteristics are specified in extended (E), industrial (1), 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 and operating voltage (that is, the timing characteristics of a -1 speed
grade extended (E) temperature range device operating at a V¢t Voltage of 0.80V (M) are the same as for a -1
speed grade industrial (I) temperature range device operating at a VccnT Voltage of 0.80V (M)). However, only
selected speed grades, operating voltages, maximum static power screens, and/or devices are available in each
temperature range.

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

This data sheet, part of an overall set of documentation on the Versal adaptive SoCs, is available on the AMD
website at https:/www.amd.com/versal.

AMD Adaptive Computing is creating an environment where employees, customers, and partners feel welcome and included. To that end,
we're removing non-inclusive language from our products and related collateral. We've launched an internal initiative to remove language
that could exclude people or reinforce historical biases, including terms embedded in our software and IPs. You may still find examples of
non-inclusive language in our older products as we work to make these changes and align with evolving industry standards. Follow this link for
more information.
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DC Characteristics

Absolute Maximum Ratings

Table 1: Absolute Maximum Ratings—Power, Voltages, and Current

Symbol Description’ Min Max Units
Veeaux Programmabile logic auxiliary power supply -0.500 1.650 \
Vccaux_pmc Platform management controller (PMC) auxiliary power supply voltage -0.500 1.650 Vv
Vecaux SMON? PMC system monitor power supply relative to GND_SMON -0.500 1.650 \Y
Vee BatT Battery power supply -0.500 1.650 \Y
Ve Fuse eFUSE programming power supply -0.500 2.000 \
Veant Programmable logic primary power supply -0.500 0.970 \Y
VeanT 6t GTM primary power supply -0.500 0.970 \
Vee cpms CPMS5 primary power supply -0.500 0.970 Vv
Veeio® XPIO power supply or X510 power supply -0.500 0.970 \Y
Veco® X5IO bank 7## output driver power supply -0.500 1.32 \

Where the bank number is the three-digit bank number beginning with 7
XPIO bank 7## and bank 8## output driver power supply -0.500 1.650 \
Where the bank number is the three-digit bank number beginning with 7 or 8
HDIO bank 4## output driver power supply -0.500 3.63 \
Where the bank number is the three-digit bank number beginning with 4
PSIO bank 5## power supplies -0.500 3.63 Vv
Where the bank number is the three-digit bank number beginning with 5
Vee pmc PMC primary power supply -0.500 0.970 Vv
Ve psrp PS full-power domain power supply -0.500 0.970 \"
Vee psip PS low-power domain power supply -0.500 0.970 \
Ve ram PL RAM and clocking network power supply -0.500 0.970 \Y
Vee soc® Network on Chip (NoC) and integrated DDR memory controller power supply -0.500 0.970 \
Vi 3 1/0 input voltage for PSIO, HDIO, and XPIO banks -0.550 | Vcco +0.550 %
1/0O input voltage for X510 -0.200 | Vcco +0.450 v
VREE PMC system monitor reference input (Vrerp/Vrern) relative to GND_SMON -0.500 1.120 %
GTY and GTYP (or GTM) Transceivers
Vary Avee GTY and GTYP (or GTM) transceiver primary analog power supply® -0.500 0.97 \Y
Varyp_avce
VGTm_avce
VGTy_AVCCAUX GTY and GTYP (or GTM) transceiver auxiliary analog (PLL) power supply® -0.500 1.650 \Y
VGTyP_AVCCAUX
VGTM™_avccaux
VGTy AVIT GTY and GTYP (or GTM) transceiver termination power supply® -0.500 1.320 \Y
Vaeryp_AvTT
VaTm_avTT
VGTY AVITRCAL GTY and GTYP (or GTM) transceiver analog resistor calibration power supply® -0.500 1.320 Vv

VGTYP_AVTTRCAL

VGTM_AVTTRCAL
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Table 1: Absolute Maximum Ratings—Power, Voltages, and Current (cont'd)

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Symbol Description’ Min Max Units
VGTY REFCLK DC Transceiver reference clock absolute input DC voltage -0.500 1.000 \
VGTYP_REFCLK_DC
VGTM_REFCLK_DC
VGTY REFCLK AC Transceiver reference clock absolute input AC voltage’ -0.500 1.350 \
VGTYP_REFCLK AC
VGTM_REFCLK_AC
VIN_DC Receiver (RXP/RXN) and transmitter (TXP/TXN) absolute DC voltage Unpowered -0.800 0.800 \Y

Powered -0.300 1.000 \Y

VIN_AC+DC Receiver (RXP/RXN) and transmitter (TXP/TXN) absolute AC plus DC Unpowered -0.800 0.800 \Y

voltage Powered -0.500 1.250 v
Ipcin_FLOAT DC input current for receiver input pins DC coupled RX termination = floating?® - 10 mA
IpcIN_GTY AVIT DC input current for GTY and GTYP receiver input pins DC coupled RX - 16 mA
TpCIN. GTYP AVTT termination = Vgry avrt OF VaTyp AvTT
Ipcin_GTM AVTT DC input current for GTM receiver input pins DC coupled RX termination = Vgrm avrr - 16 mA
IbcIN GTY GND DC input current for GTY and GTYP receiver input pins DC coupled RX - 16 mA
IDCIN:GTY;_GND termination = GND'©
IpciN_GTM_GND DC input current for GTM receiver input pins DC coupled RX termination = GND - 16 mA
IpciN_PROG DC input current for receiver input pins DC coupled RX termination = programmable?® - 0 mA
Ipcout FLoat DC output current for transmitter pins DC coupled RX termination = floating - 6 mA
Ipcout GTv AVTT DC output current for transmitter pins DC coupled RX termination = Vgry ayrt Of - 6 mA
Ipcout GTvp AVTT Verve_avTT
Other Ratings
Inc Available output current at the pad -20 20 mA
Irvs Available RMS output current at the pad -20 20 mA
Notes:

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

2. Vccaux smon must be connected to Vccaux pmc. See Versal Adaptive SoC System Monitor Architecture Manual (AM006) for Vecaux_smon

information and filter considerations.

3. Vcc 1o must be connected to Ve soc.

When operating outside of the recommended operating conditions, refer to the specifications in the V;y Maximum Allowed AC Voltage
Overshoot and Undershoot section.

5. The lower absolute voltage specification always applies.

For more information on supported GTY and GTYP (or GTM) transceiver terminations see the Versal Adaptive SoC GTY and GTYP

Transceivers Architecture Manual (AM002) or Versal Adaptive SoC GTM Transceivers Architecture Manual (AMO017).

7. The GTY_REFCLK AC or GTYP_REFCLK AC signal operates in the reference clock frequency range. See the GTY and GTYP Transceiver
Reference Clock Switching Characteristics.

8. AC coupled operation is not supported for RX termination = floating.
9. DC coupled operation is not supported for RX termination = programmable.

10. For DC coupled links with RX termination set to ground, the transmitter or the board should insure that the RX input common mode
voltage is set between 0.2V and 0.8V.
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Table 2: Absolute Maximum Ratings—Temperature

Symbol Description’ Min Max Units
Tst6 Storage temperature (ambient, unpowered) -55 150 °C
Tsol? Maximum dry rework soldering temperature - 260 °C
T Maximum junction temperature - 125 °C
Notes:

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

2. For soldering guidelines and thermal considerations, see the Versal Adaptive SoC Packaging and Pinouts Architecture Manual (AM013).

Recommended Operating Conditions

Table 3: Recommended Operating Conditions

Symbol Description’ %3 Min Typ Max Units
Veeaux Auxiliary power supply 1.455 1.500 1.545
Vccaux_pmc PMC auxiliary power supply voltage 1.455 1.500 1.545 \
VCCAUX_SMON4 PMC system monitor power supply relative to GND_SMON 1.455 1.500 1.545 \Y
Vee patr Battery power supply to the battery-backed RAM and battery-backed 1.200 - 1.500 \Y

real-time clock (RTC)
Vee Fuse® eFUSE programming power supply 1.745 1.800 1.854 \
Veant PL primary power supply, low (L) voltage 0.676 0.700 0.724 \Y
PL primary power supply, low (L) voltage for -2LLI devices’ 0.701 0.725 0.749 \
PL primary power supply, mid (M) voltage 0.775 0.800 0.825 \Y
PL primary power supply, high (H) voltage 0.854 0.880 0.906 \Y
VeanT 6T GTM primary power supply, low (L) and mid (M) voltage 0.775 0.800 0.825 \Y
GTM primary power supply, high (H) voltage 0.854 0.880 0.906 \Y
Ve cpms CPMS5 primary power supply, low (L) voltage 0.676 0.700 0.724 \Y
CPMS5 primary power supply, mid (M) voltage 0.775 0.800 0.825 \%
CPMS5 primary power supply, high (H) voltage 0.854 0.880 0.906 \%
CPMS5 primary power supply, overdrive voltage for higher CPM5 0.854 0.880 0.906 \Y
performance at specific speed grades. See Available Speed Grades and
Operating Voltages.
Veeo® XPIO or X510 power supply, low (L) and mid (M) voltage 0.775 0.800 0.825
XPIO or X510 power supply, high (H) voltage 0.854 0.880 0.906
Veco® X5I0 bank 7## output driver power supply 0.95 1.0t0 1.2 1.26
Includes Vo of 1.0V, 1.1V, 1.2V at £3% for all IOSTANDARDs that
operate at a data rate that is 4.5 Gb/s or higher. For all IOSTANDARDs
operating at a data rate below 4.5 Gb/s, the tolerance is +5%.
XPIO bank 7## and bank 8## output driver power supply 0.950 - 1.575 \
Includes Vo of 1.0V, 1.1V, 1.2V, 1.35V, 1.5V at +5%
HDIO bank 4## output driver power supply 1.710 - 3.400 \
Includes Vcco of 1.8V, 2.5V at 5%, and 3.3V at +3/-5%
PSIO bank 5## power supplies 1.710 - 3.400 Vv
Includes Vcco of 1.8V, 2.5V at +5%, and 3.3V at +3/-5%
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Table 3: Recommended Operating Conditions (cont'd)

Symbol Description’- 23 Min Typ Max Units

Vee pmc'® PMC primary power supply, low (L) voltage 0.676 0.700 0.724
PMC primary power supply, mid (M) voltage 0.775 0.800 0.825 \Y
PMC primary power supply, high (H) voltage 0.854 0.880 0.906 \%
PMC primary power supply, overdrive voltage for higher PMC 0.854 0.880 0.906 \
performance at specific speed grades. See Available Speed Grades and
Operating Voltages.

Ve psrp PS full-power domain power supply, low (L) voltage 0.676 0.700 0.724 \
PS full-power domain power supply, mid (M) voltage 0.775 0.800 0.825 \Y
PS full-power domain power supply, high (H) voltage 0.854 0.880 0.906 \Y
PS full-power domain power supply, overdrive voltage for higher PS 0.854 0.880 0.906 \
performance at specific speed grades. See Available Speed Grades and
Operating Voltages.

Vee psip PS low-power domain power supply, low (L) voltage 0.676 0.700 0.724 \
PS low-power domain power supply, mid (M) voltage 0.775 0.800 0.825 \Y
PS low-power domain power supply, high (H) voltage 0.854 0.880 0.906 \Y
PS low-power domain power supply, overdrive voltage for higher PS 0.854 0.880 0.906 \
performance at specific speed grades. See Available Speed Grades and
Operating Voltages

Ve ram PL RAM and clocking network power supply, low (L) and mid (M) voltage | 0.775 0.800 0.825
PL RAM and clocking network power supply, high (H) voltage 0.854 0.880 0.906

Vee soct Network on Chip (NoC) and integrated DDR memory controller power 0.775 0.800 0.825 Vv
supply, low (L) and mid (M) voltage
NoC and integrated DDR memory controller power supply, high (H) 0.854 0.880 0.906 \Y%
voltage

Very avec!! GTY transceiver primary analog power supply 0.854 0.880 0.906

Verve avee! GTYP transceiver primary analog power supply (E or I temperature 0.892 0.920 0.948
range)
GTYP transceiver primary analog power supply (M or Q temperature 0.854 0.880 0.906 \
range)

Varm avee!! GTM transceiver primary analog power supply (E or I temperature 0.892 0.920 0.948 \
range)
GTM transceiver primary analog power supply (M or Q temperature 0.854 0.880 0.906 \
range)

Vary avecaux GTY and GTYP (or GTM) transceiver auxiliary analog (PLL) power supply 1.455 1.500 1.545 \Y

Varvp_avccaux

VaTMm_avecaux' !

VGTy_AVTT” GTY and GTYP (or GTM) transceiver termination power supply 1.164 1.200 1.236 \

Varve_avtt'

Verm vt

VGTy aviTRCAL' GTY and GTYP (or GTM) transceiver analog resistor calibration power 1.164 1.200 1.236 \

Varvpavireat supply

Verm_avtreal'!

V1213 I/O input voltage for PSIO, HDIO, and XPIO banks -0.200 - Vceo + 0.200
1/O input voltage for X510 banks -0.100 - Vcco +0.250

It Maximum current through any PL, PMC, or PS pin in a powered or - - 10 mA
unpowered bank when forward biasing the clamp diode
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Table 3: Recommended Operating Conditions (cont'd)

Symbol Description’- 23 Min Typ Max Units
Tj15 Junction temperature operating range for extended (E) temperature 0 - 100 °C
devices'®
Junction temperature operating range for industrial (I) temperature -40 - 100 °C
devices'®
Junction temperature operating range for military (M) temperature -55 - 125 °C
devices'®
Junction temperature operating range for eFUSE programming -40 - 125 °C
Notes:

1. Allvoltages are relative to GND and in relation to the BGA package ball.

2. For the design of the power distribution system consult the Versal Adaptive SoC PCB Design User Guide (UG863) and Power Design
Manager (PDM) tool (download at www.amd.com/power).

3. Each voltage listed requires decoupling as described in the Versal Adaptive SoC PCB Design User Guide (UG863). Refer to the Power Design
Manager (PDM) tool (download at www.amd.com/power) for design specific decoupling recommendations.

4. Vccaux smon Must be connected to Vecaux pumc. See Versal Adaptive SoC System Monitor Architecture Manual (AMO006) for Vccaux_smon
information and filter considerations.

5. When the battery-backed RAM and the real-time clock are not used, connect to GND.
Ve ruse must be within the recommended operating conditions during eFUSE programming. When V¢ gyse is not used, connect to GND.

7. The -2LLI devices require the Vccnt supply to power on at 0.725V and then use the PMC dynamic voltage scaling (DVS) drivers to change
the voltage of the Vccnt Voltage regulator (using the I2C/PMBus) to 0.700V when the device temperature rises above 25°C or to 0.725V
when the device temperature falls below 10°C.

8. Vcc 1o must be connected to Ve soc.

9. For X5I0, XPIO, and HDIO operation, see the Versal Adaptive SoC SelectIO Resources Architecture Manual (AM010). PSIO includes PMC
dedicated I/O banks, PMC MIO banks, and LPD MIO banks. For PSIO operation, see the Versal Adaptive SoC Technical Reference Manual
(AMO11).

10. The physical unclonable function (PUF) is only supported when using a nominal Vcc pmc of 0.70V on certain Versal devices. Refer to the
Versal Adaptive SoC Security Manual (UG1508) in the Design Security Lounge for a list of affected devices and for detailed information on
PUF usage, including a V¢ pmc 0.70V solution for mid, high, and overdrive. When using a V¢ pmc 0.70V solution, performance is reduced
for functions based on the V¢ pmc. The PUF is not supported in -3H devices.

11. Each voltage listed requires filtering as described in the Versal Adaptive SoC GTY and GTYP Transceivers Architecture Manual (AM002) or the
Versal Adaptive SoC GTM Transceivers Architecture Manual (AM017). The noise beyond the recommended operating conditions at the power
pins must not exceed 10 mVpp over the band from 10 kHz to 80 MHz.

12. The lower absolute voltage specification always applies.

13. In XPIO or X5I0O banks, Vyy overshoot above Vcco and undershoot below GND can reduce the performance of Vgge-based receivers within
the same nibble.

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

15. Junction temperature specification is in relation to the absolute value reported by the PMC system monitor.

16. Devices labeled with the -2E speed/temperature grade and all industrial (I) temperature grade devices can operate for a limited time at
a junction temperature between 100°C and 110°C based on the temperature read from the SYSMON. Timing parameters adhere to the
same speed file at up to 110°C as they do at up to 100°C. Operation up to T; = 110°C is limited to 3% of the device lifetime and can occur

sequentially or at regular intervals as long as the total time does not exceed 3% of the device lifetime. For more information on excursion
temperature see Extending the Thermal Solution by Utilizing Excursion Temperatures (WP517).
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Available Speed Grades and Operating Voltages

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

The following table describes the speed grades per device and operating supply voltages for the PMC, PS low power, PS full power, and PL domains.
For more information on selecting devices and speed grades, see the Versal Architecture and Product Data Sheet: Overview (DS950).

Table 4: Available Speed Grades and Operating Voltages

Speed Grade | Mode? Vivado Des(i:%r;;r?? ols Device Veant | Veersie | Vecrsee | Vecepms | Vecpmc? | Vecsocand Vecio | Vecram | Units
-3HSE Standard -3HP-e-S 0.88 0.88 0.88 0.88 0.88 0.88 0.88 \
-2HSI Standard -2HP-i-S 0.88 0.88 0.88 0.88 0.88 0.88 0.88 v
-2MSE Standard -2MP-e-S 0.80 0.80 0.80 0.80 0.80 0.80 0.80 \'

Overdrive -2MHP-e-S 0.80 0.88 0.88 0.88 0.88 0.80 0.80 \

-2MSI Standard -2MP-i-S 0.80 0.80 0.80 0.80 0.80 0.80 0.80 v
Overdrive -2MHP-i-S 0.80 0.88 0.88 0.88 0.88 0.80 0.80 \'

-2MLE Standard -2MP-e-L 0.80 0.80 0.80 0.80 0.80 0.80 0.80 \
Overdrive -2MHP-e-L 0.80 0.88 0.88 0.88 0.88 0.80 0.80 v

-2MLI Standard -2MP-i-L 0.80 0.80 0.80 0.80 0.80 0.80 0.80 \'
Overdrive -2MHP-i-L 0.80 0.88 0.88 0.88 0.88 0.80 0.80 \

-2LSE Standard -2LP-e-S 0.70 0.70 0.70 0.70 0.70 0.80 0.80 v

Overdrive -2LHP-e-S 0.70 0.88 0.88 0.88 0.88 0.80 0.80 \'

-2LLE Standard -2LP-e-L 0.70 0.70 0.70 0.70 0.70 0.80 0.80 \

Overdrive -2LHP-e-L 0.70 0.88 0.88 0.88 0.88 0.80 0.80 v

-2LLI Standard -2LLI-i-L 0.7255 0.70 0.70 0.70 0.70 0.80 0.80 \

-TMSM Standard -TMM-m-S 0.80 0.80 0.80 0.80 0.80 0.80 0.80 \
-1MSI Standard -1MP-i-S 0.80 0.80 0.80 0.80 0.80 0.80 0.80 v
-1MLI Standard -TMP-i-L 0.80 0.80 0.80 0.80 0.80 0.80 0.80 \
-1MSE Standard -TMP-e-S 0.80 0.80 0.80 0.80 0.80 0.80 0.80 \
-1LSI Standard -1LP-i-S 0.70 0.70 0.70 0.70 0.70 0.80 0.80 v

Overdrive -1LHP-i-S 0.70 0.88 0.88 0.88 0.88 0.80 0.80 \

-1LLI Standard -1LP-i-L 0.70 0.70 0.70 0.70 0.70 0.80 0.80 \

Overdrive -1LHP-i-L 0.70 0.88 0.88 0.88 0.88 0.80 0.80 v
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Table 4: Available Speed Grades and Operating Voltages (cont'd)

Vivado Design Tools Device .
Speed Grade | Mode'- 2 C%de-” Veent | Veepste | Veepsep | Veccpms | Veepme? | Vecsocand Vecio | Vec ram Units
-1LSE Standard -1LP-e-S 0.70 0.70 0.70 0.70 0.70 0.80 0.80 \
Notes:
1. The -2LLE, -2LSE, -2MLE, -2MSE, -2MLI, and -2MSI devices, that have a CPM5, allow dual-voltage operation of the PMC, PS, and CPM5 supplies in overdrive mode (0.88V) or standard drive
mode (0.70V/0.80V).

-1LSI and -1LLI devices allow dual-voltage operation of the PMC, PS, and (when applicable) CPM5 supplies in overdrive mode (0.88V) or standard drive mode (0.70V).

The specified portion of the Vivado design tools device selection code includes speed grade (-3, -2, -1), operating voltages (HP, MP, MHP, MM, LP, LHP, LLI), temperature grade, (-i, -e,
-m), and maximum static power screen (-S, -L).

4. The physical unclonable function (PUF) is only supported when using a nominal Vcc pyc of 0.70V on certain Versal devices. Refer to the Versal Adaptive SoC Security Manual (UG1508) in
the Design Security Lounge for a list of affected devices and for detailed information on PUF usage, including a V¢ pmc 0.70V solution for mid, high, and overdrive. When using a Vcc pmc
0.70V solution, performance is reduced for functions based on the Vcc pmc. The PUF is not supported in -3H devices.

5. The -2LLI devices require the Vccint supply to power on at 0.725V and then use the PMC dynamic voltage scaling (DVS) drivers to change the voltage of the V¢cint Voltage regulator
(using the I2C/PMBus) to 0.700V when the device temperature rises above 25°C or to 0.725V when the device temperature falls below 10°C. For more DVS implementation details, see
Temperature Dependent Dynamic Voltage Scaling Implementation (XAPP1394).
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DC Characteristics Over Recommended Operating Conditions

Table 5: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Typ' Max Units

Cin? HDIO and PSIO die input capacitance at the pad - - 3.50 pF
XPIO die input capacitance at the pad - - 1.75 pF
X510 die input capacitance at the pad - - 1.50 pF

I For XC devices, HDIO, XPIO, and PSIO input or output leakage - - 15 HA
current per pin (sample-tested)
For XQ devices, HDIO, XPIO, and PSIO input or output leakage - - 20 HA
current per pin (sample-tested)
X510 input or output leakage current per pin (sample-tested) - - 100 HA

Irpu Pad pull-up (when selected) at Vyy = 0V, Vcco = 3.3V 60 - 200 pA
Pad pull-up (when selected) at Vyy = 0V, Vcco = 2.5V 50 - 169 HA
Pad pull-up (when selected) at Viy = 0V, Vcco = 1.8V 29 - 120 pA
Pad pull-up (when selected) at Vyy = 0V, Vcco = 1.5V 30 - 120 pA
Pad pull-up (when selected) at Viy = 0V, Vcco = 1.2V 10 - 100 HA

IrrD Pad pull-down (when selected) at Viy = 3.3V 60 - 200 pA
Pad pull-down (when selected) at Viy = 1.8V 29 - 120 pA

Icc Fuse Ve ruse supply current during eFUSE programming - - 165 mA

Battery Supply Current

Icc arr>? Battery supply current at Ve garr = 1.20V, RTC disabled - - 160 nA
Battery supply current at V¢ garr = 1.50V, RTC disabled - - 320 nA
Battery supply current at V¢ gart = 1.20V, RTC enabled - - 1360 nA
Battery supply current at V¢ gart = 1.50V, RTC enabled - - 1930 nA

Calibrated programmable on-die termination (DCI) in XPIO and X5I0 banks> (measured per JEDEC specification)

R7 Thevenin equivalent resistance of programmable input -20%° ODT=RTT.x| +20%° Q
tziromination where x = target impedance of 40, 48, 60, 120, or

Uncalibrated programmable on-die termination in HDIO banks (measured per JEDEC specification)

R7 Thevenin equivalent resistance of programmable input -50% 48 +50% Q
termination to Vcco/2 where ODT = RTT_48

Differential Termination

Differential termination | Programmable differential termination (TERM_100) for XPIO and -35% 100 +35% Q
X510 banks

Notes:

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

This measurement represents the die capacitance at the pad, not including the package.

Maximum value specified for worst case process at 25°C.

Battery-backed RAM (BBRAM) is always enabled and included in Icc garT.

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

The tolerance limits are specified after calibration with stable voltage and temperature.

On-die input termination resistance, for more information see the Versal Adaptive SoC SelectIO Resources Architecture Manual (AM010).

No vk wbdh=
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AMDA

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Vin Maximum Allowed AC Voltage Overshoot and Undershoot

Table 6: Viy Maximum Allowed AC Voltage Overshoot and Undershoot for HDIO and PSIO Banks

AC Voltage Overshoot! % of UI? at -40°C to 100°C3 | AC Voltage Undershoot! | % of UI2 at -40°C to 100°C 3
Veco +0.20 100% -0.20 100%
Veeo +0.25 100% -0.25 75%
Veco +0.30 75% -0.30 75%
Veco +0.35 75% -0.35 75%
Veeo +0.40 75% -0.40 60%
Veco + 045 50% -0.45 30%
Veco +0.50 30% -0.50 0%
Veco +0.55 20% -0.55 0%
Vcco + 0.60 20% -0.60 0%
Veco +0.65 10% -0.65 0%
Veco +0.70 10% -0.70 0%
Veco +0.75 10% -0.75 0%
Veco +0.80 10% -0.80 0%
Veco +0.85 8% -0.85 0%
Veco +0.90 6% -0.90 0%
Veco +0.95 2% -0.95 0%

Notes:

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

2. For UIsmaller than 20 ps.

3. For the -1MSM devices, the temperature limits are -55°C to 125°C.

Table 7: Viy Maximum Allowed AC Voltage Overshoot and Undershoot for XPIO Banks

AC Voltage Overshoot! % of UI? at -40°C to 100°C* | AC Voltage Undershoot! | % of UI2 at -40°C to 100°C*
Veco +0.20 100% -0.20 100%
Veco +0.25 100% -0.25 100%
Veeo +0.30 100% -0.30 10%
Veeo +0.35 100% -0.35 0%
Vcco + 0.40 96% -0.40 0%
Veeo + 0.45 2% -0.45 0%

Notes:

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

2. For UIsmaller than 20 ps.

3. In XPIO banks, Vi overshoot above Vccg and undershoot below GND can reduce the performance of Vgge-based receivers within the

same nibble.

4.  For the -1MSM devices, the temperature limits are -55°C to 125°C.
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AMDA

Table 8: Viy Maximum Allowed AC Voltage Overshoot and Undershoot for X510 Banks

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

AC Voltage Overshoot! % of UI? at -40°C to 100°C | AC Voltage Undershoot! | % of UI? at -40°C to 100°C
Veco +0.10 100% -0.10 100%
Veeo +0.15 100% -0.15 40%
Veco +0.20 100% -0.20 10%
Veco +0.25 100% -0.25 0%
Veeo +0.30 70% -0.30 0%
Vcco +0.35 30% -0.35 0%
Veco + 0.40 16% -0.40 0%
Veeo +0.45 10% -0.45 0%

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

1.
2.
3.

For UI smaller than 20 ps.

In X5I0 banks, Viy overshoot above Veco and undershoot below GND can reduce the performance of Vgee-based receivers within the

same nibble.
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AM D‘l Versal Prime Series Data Sheet: DC and AC Switching Characteristics

DC Input and Output Levels

Values for V|_and V|y are recommended input voltages. Values for I, and oy are guaranteed over the
recommended operating conditions at the Vg and Voy test points. Only selected standards are tested. These
are chosen to ensure that all standards meet their specifications. The selected standards are tested at a
minimum Vcco with the respective Vo and Vo voltage levels shown. Other standards are sample tested.

PSIO Levels

Table 9: PSIO DC Input and Output Levels

1/0 Vi V4 VoL Vou Io. | Ion
standard"? | y Min V, Max V, Min V, Max V, Max V, Min mA | mA
LVCMOS18 -0.300 35% Veco 65% Veco Veco + 0300 0.450 Veco - 0.450 Note 3 | Note 3
LVCMOS25 -0.300 0.700 1.700 Veeo +0.300 0.400 Veco - 0.400 Note 3 | Note3
LVCMOS33 -0.300 0.800 2.000 3.400 0.400 Vceo - 0.400 Note 3 | Note 3

Notes:

1. Tested according to relevant specifications.

2. Standards specified using the default I/O standard configuration. For details, see the Versal Adaptive SoC Technical Reference Manual
(AMO11).

3. Supported drive strengths of 4, 8, or 12 mA.

SelectIO Levels

Table 10: SelectIO DC Input and Output Levels For HDIO Banks

1/0 Standard!- 2 Vi ViH VoL Vou IoL Ion

V, Min V, Max V, Min V, Max V, Max V, Min mA mA

HSTL I 18 -0.300 | 50% Vcco - 0.100 | 50% Vo + 0.100 | Veco + 0.300 0.400 Vcco - 0.400 8.0 -8.0
LVCMOS18 -0.300 35% Vcco 65% Vcco Vceo +0.300 0.450 Vcco - 0.450 | Note 3 | Note 3
LVCMOS25 -0.300 0.700 1.700 Vcco +0.300 0.400 Vcco - 0.400 | Note 3 | Note 3
LVCMOS33 -0.300 0.800 2.000 3.400 0.400 Vcco - 0.400 Note 3 | Note 3
LVTTL -0.300 0.800 2.000 3.400 0.400 2.400 Note 3 | Note 3

SSTL18.1 -0.300 | 50% Vcco - 0.125 | 50% Veeo +0.125 | Veco +0.300 | Veco/2 -0.470 | Veco/2 +0.470 8.0 -8.0

Notes:
1. Tested according to relevant specifications.

2. Standards specified using the default I/O standard configuration. For details, see the Versal Adaptive SoC SelectIO Resources Architecture
Manual (AM010).

3. Supported drive strengths of 4, 8, or 12 mA in HDIO banks.
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AMDA

Table 11: SelectIO DC Input and Output Levels for XPIO Banks

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

1/0 Standard: 23 Vi ViH VoL Vou IoL Ion

V, Min V, Max V, Min V, Max V, Max V, Min mA mA
HSTL_I -0.300 | 50% Vcco - 0.100 | 50% Vo + 0.100 | Veco + 0.300 0.400 Vcco - 0.400 5.8 -5.8
HSTLI_12 -0.300 | 50% Vcco - 0.080 | 50% Veco +0.080 | Veco +0.300 25% Vo 75% Vcco 4.1 -4.1
HSUL_12 -0.300 | 50% Vo - 0.130 | 50% Vo +0.130 | Vo +0.300 20% Vcco 80% Vcco 0.1 -0.1
LVCMOS12 -0.300 35% Veco 65% Vcco Vcco + 0.300 0.400 Vcco - 0.400 | Note 4 | Note 4
LVCMOS15 -0.300 35% Vcco 65% Vcco Vceo +0.300 0.450 Vcco - 0.450 | Note 5 | Note 5
LVDCL_15 -0.300 35% Veco 65% Vcco Vcco +0.300 0.450 Vcco - 0.450 7.0 -7.0
SSTL12 -0.300 | 50% Vcco - 0.100 | 50% Vo + 0.100 | Veco + 0.300 | Veco/2 - 0.150 | Vecof2 +0.150 | 8.0 -8.0
SSTL135 -0.300 | 50% Vcco - 0.090 | 50% Veeo +0.090 | Veco +0.300 | Veco/2-0.150 | Veco/2 +0.150 9.0 -9.0
SSTL15 -0.300 | 50% Vcco - 0.100 | 50% Vo + 0.100 | Vo #0300 | Veco/2-0.175 | Veco/2 +0.175 | 100 | -10.0
Notes:

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

Manual (AM010).

3. POD10 and POD12 DC input and output levels are shown in Table 12, Table 17, and Table 18.
Supported drive strengths of 2, 4, 6, or 8 mA in XPIO banks.
5. Supported drive strengths of 2, 4, 6, 8, or 12 mA in XPIO banks.

Table 12: DC Input Levels for Single-ended POD10, POD12, LVSTL06_12, and LVSTL_11 I/O Standards

12 Vi ViH

I/O Standard" - 3
V, Min V, Max V, Min V, Max
POD10 -0.300 70% Vo - 0.068 70% Vo + 0.068 Veco + 0.300
POD12 -0.300 70% Vcco - 0.068 70% Vcco + 0.068 Vceo + 0.300
LVSTLO06_12 -0.300 Vcco/8 - 0.100 Vcco/8 +0.100 Vcco + 0.300
LVSTL_11 -0.300 Vcco/6 -0.100 Vcco/G +0.100 Vceo + 0.300
Notes:

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

Manual (AM010).
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AMDA

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 13: Differential SelectIO DC Input and Output Levels for MIPI_DPHY

Viem (V)' Vip (V)? Vins® | Vinws® Vocm (V)* Vop (V)
I/0 Standard - - - - -
Min | Typ | Max | Min | Typ | Max | Min Max | Min | Typ | Max | Min | Typ | Max
MIPI_DPHY for operation | 0.070 - 0.330 | 0.070 - - -0.040 0.460 | 0.150 | 0.200 | 0.250 | 0.140 | 0.200 | 0.270
<1.5 GB/s”
MIPI_DPHY for operation | 0.070 - 0.330 | 0.040 - - -0.040 0.460 | 0.150 | 0.200 | 0.250 | 0.140 | 0.200 | 0.270
at >1.5G GB/s’

Notes:

1. Viewm is the input common mode voltage.

2. Vjpis the input differential voltage (Q - Q).
3.

4.  Vocwm is the output common mode voltage.
5. Vgp is the output differential voltage (Q - Q).
6. LVDS15 is specified in Table 26.

7.

the Vyy specification is also met.

Viuns and Vy s are the single-ended input high and low voltages, respectively.

Table 14: Complementary Differential SelectIO DC Input and Output Levels for HDIO Banks

High-speed option for MIPI_DPHY. The Vp maximum is aligned with the standard’s specification. A higher Vip is acceptable as long as

1/0 Standard Viem (V) Vip (V)? Vo (V)? Vo (V)* IoL | Ion
Min | Typ | Max | Min | Max Max Min mA | mA

DIFF_HSTL_I 18 0.300 | 0.900 | 1.425 | 0.100 - 0.400 Vcco - 0.400 8.0 | -8.0
DIFF_SSTL18_1 0.300 0.900 1.425 0.100 - (Vcco/2) - 0.47 (Vcco/2) + 0.47 8.0 -8.0
LVDS_25 0.300 | 1.200 | 1.425 | 0.100 | 0.600 - - - -
SUB_LVDS 0.500 | 0.900 | 1.300 | 0.070 - - - - -
LVPECL 0.300 1.200 1.425 0.100 0.600 - - - -
SLVS_400_25 0.070 | 0.200 | 0.330 | 0.140 | 0.450 - - - -
Notes:
1. Vicwm is the input common mode voltage.
2. Vppis the input differential voltage (Q - Q).
3. Vg_is the single-ended low-output voltage.
4. Vpy is the single-ended high-output voltage.
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AMDA

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 15: Complementary Differential SelectIO DC Input and Output Levels for XPIO Banks

1/0 Standard! Viem (V)? Vip (V)? Vo (V)* Vou (V) IoL | Ion
Min Typ Max Min | Max Max Min mA | mA
DIFF_HSTL_I 0.680 Vecol2 | (Vecof2) #0.150 | 0.100 | - 0.400 Vcco - 0.400 58 | -5.8
DIFF_HSTLI 12 0.400 X Vcco Vecol2 0.600 X Vcco 0.100 [ - 0.250 X Veco 0.750 X Veco 4.1 | -4
DIFF_HSUL_12 (Veco/2)-0.120 | Veco/2 | (Vecof2) +0.120 [ 0.100 | - 20% Veco 80% Vcco 0.1 | -0.1
DIFF_SSTL12 (Veco/2) - 0.150 | Veco/2 | (Vecof2) +0.150 | 0.100 | - (Veco/2) - 0.150 (Veco/2)+0.150 | 8.0 | -8.0
DIFF_SSTL135 (Veco/2) - 0.150 | Veco/2 | (Vecof2) +0.150 [ 0.100 | - (Veco/2) - 0.150 (Veco/2)+0.150 | 9.0 | -9.0
DIFF_SSTL15 (Veco/2)-0.175 | Veco/2 | (Vecof2) +0.175 [ 0.100 | - (Vcco/2) -0.175 (Vcco/2) +0.175 | 10.0 | -10.0

Notes:

1. DIFF_POD10 and DIFF_POD12 XPIO bank specifications are shown in Table 16, Table 17, and Table 18.
Vicwm is the input common mode voltage.
Vip is the input differential voltage.

vk W

VoL is the single-ended low-output voltage.
Von is the single-ended high-output voltage.

Table 16: DC Input Levels for Differential POD10, POD12, LVSTL06_12, and LVSTL_11 I/O Standards

I/0 Standard™: 2 View (V) Vio (V)
Min Typ Max Min Max
DIFF_POD10 0.630 0.700 0.770 0.140 -
DIFF_POD12 0.756 0.840 0.924 0.160 -
DIFF_LVSTLO06_12 0.143 0.150 0.157 0.140 -
DIFF_LVSTL_11 0.174 0.183 0.193 0.140 -

Notes:

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

Manual (AM010).

Table 17: DC Output Levels for Single-ended and Differential POD10, POD12, LVSTL06_12, and
LVSTL_11I/0O Standards

I/0 Standard | Symbol Description' 23 Vour Min | Typ | Max | Units
POD10 and POD12 RoL Pull-down resistance Vom pc (as described in Table 18) 32 40 48 Q
RoH Pull-up resistance Vowm_pc (as described in Table 18) 32 40 48 Q
LVSTL06_12 RoL Pull-down resistance VocMm pe_Low 32 40 48 Q
Ron Pull-up resistance Vocm_pc_HiGH 32 40 48 Q
LVSTL_11 (Von = 50) RoL Pull-down resistance Vowm_pc (as described in Table 18) 32 40 48 Q
Rox Pull-up resistance Vowm_pc (as described in Table 18) 32 40 48 Q

Notes:

1. Tested according to relevant specifications.
2. The tolerance limits are specified after calibration with stable voltage and temperature.
3. Standards specified using the default I/O standard configuration. For details, see the Versal Adaptive SoC SelectIO Resources Architecture

Manual (AM010).
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AMDA

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 18: Definitions for DC Output Levels for Single-ended and Differential POD10, POD12,
LVSTL06 12, and LVSTL_11 I/O Standards

I/0 Standard Symbol Description All Speed Grades | Units
POD10 and POD12 Vom bc DC output mid measurement level (for IV curve linearity) 0.8 X Vcco \
LVSTL_11 (Von = 50) Vom bc DC output mid measurement level (for IV curve linearity) Veco/2 \%
LVSTL06_12 Vocm_pc_Low DC output mid measurement level (for IV curve linearity), Vccol/2 v

drive logic Low
VocM_DC_HIGH DC output measurement level (for IV curve linearity), drive Vcco/2 to Vecol4 \%
logic High
SelectIO Levels for X510 Banks
Table 19: SelectIO DC Input and Output Levels for X510 Banks
1/0 Standard? 2.3 Vi Vi VoL Vou Io. | Ion
V, Min V, Max V, Min V, Max V, Max V, Min mA mA
HSTL_I_12 -0.100 | 50% Vcco - 0.080 | 50% Vg + 0.080 Veco 25% Veco 75% Veco 4.1 -4.1
HSUL_12 -0.100 | 50% Vo - 0.130 | 50% Vo + 0.130 Veco 20% Vo 80% Vcco 0.1 -0.1
LVCMOS10 -0.100 35% Veco 65% Vcco Veco 0.400 Vcco - 0.400 | Note 4 | Note 4
LVCMOS11 -0.100 35% Vcco 65% Veco Veco 0.400 Vcco-0.400 | Note 4 | Note 4
LVCMOS12 -0.100 35% Veco 65% Vo Veco 0.400 Veco-0.400 | Note4 | Note 4
SSTL10 -0.100 | 50% Vcco - 0.130 | 50% Vcco + 0.130 Veco Vecol2 - 0.150 | Veeof2 +0.150 | 6.0 -6.0
SSTL11 -0.100 | 50% Vcco - 0.130 | 50% Vg + 0.130 Veco Vccol2-0.150 | Veco/2 +0.150 | 7.0 -7.0
SSTL12 -0.100 | 50% Vo - 0.100 | 50% Vo + 0.100 Veco Veco/2 - 0.150 | Veeo/2+0.150 | 8.0 -8.0
Notes:

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

Manual (AM010).

3. POD10, POD11, and POD12 DC input and output levels are shown in Table 20, Table 24, and Table 25.
Supported drive strengths of 2, 4, 6, or 8 mA in X5I0 banks.

Table 20: DC Input Levels for Single-ended POD10, POD11, POD12, LVSTL05_10, LVSTL06_12, and

LVSTL_11 I/O Standards for X510 Banks

I/0 Standard® 3 hi Vin

V, Min V, Max V, Min V, Max
POD10 -0.100 70% Vcco - 0.068 70% Vcco + 0.068 Vceo
POD11 -0.100 70% Vcco - 0.068 70% V¢co + 0.068 Vceo
POD12 -0.100 70% Vcco - 0.068 70% Vcco + 0.068 Veco
LVSTLO05_10 -0.100 Vcco/8 - 0.100 Veco/8 +0.100 Vceo
LVSTLO06_12 -0.100 Veeo/8 - 0.100 Veco/8 +0.100 Vceo
LVSTL_11 -0.100 Veco/6 - 0.100 Vcco/6 +0.100 Veco
Notes:

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

Manual (AMO010).
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AM D‘l Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 21: Differential SelectIO DC Input and Output Levels for MIPI_DPHY and MIPI_CPHY for X5I0
Banks

Viem (V) Vip (V)? Vins® | Vinns® Voem (V)* Vop (V)?
I/0 Standard - - - - -
Min | Typ | Max | Min | Typ | Max | Min Max | Min | Typ | Max | Min | Typ | Max
MIPI_DPHY for operation | 0.070 - 0.330 | 0.070 - - -0.040 0.460 | 0.150 | 0.200 | 0.250 | 0.140 | 0.200 | 0.270
<1.5 GB/sb
MIPI_DPHY for operation | 0.070 - 0.330 | 0.040 - - -0.040 0.460 | 0.150 | 0.200 | 0.250 | 0.140 | 0.200 | 0.270
at >1.5G GB/s®
MIPI_CPHY 0.095 - 0.390 | 0.040 - - -0.040 0.535 0.175 | 0.225 | 0.310 | 0.0907 - 0.3008
0.250

Notes:
1. Viewm is the input common mode voltage.
2. Vjpis the input differential voltage (Q - Q).
3. Vigns and Vy s are the single-ended input high and low voltages, respectively.
4.  Vocwm is the output common mode voltage.
5. Vgp is the output differential voltage (Q - Q).
6. High-speed option for MIPI_DPHY. The V;p maximum is aligned with the standard’s specification. A higher Vyp is acceptable as long as

the Vyy specification is also met.
7. Minimum for VOD weak.

8. Maximum for VOD strong.

Table 22: Complementary Differential SelectIO DC Input and Output Levels for X510 Banks

1/0 Standard' Viem (V)? Vo (V)3 Vo (V)4 Von (V)? IoL | ITon

Min Typ Max Min | Max Max Min mA | mA
DIFF_HSTL_I_12 0400xVcco | Vecol2|  0.600xVeco | 0.100 | - 0.250 x Veco 0.750 x Veco 41 | -a1
DIFF_HSUL_12 (Vecol2)-0.120 | Veco/2 | (Vecof2) +0.120 [ 000 | - 20% Veco 80% Vcco 0.1 | -0.1
DIFF_SSTL10 (Veco/2) - 0150 | Veco/2 | (Veco/2) +0.150 [ 0100 | - (Veco/2) - 0150 | (Veco/2) +0.150 | 6.0 | -6.0
DIFF_SSTL11 (Veo/2) - 0150 | Veco/2 | (Veco/2) #0150 [ 0100 | - (Vecol2)-0.150 | (Veo/2) +0.150 | 7.0 | -7.0
DIFF_SSTL12 (Veco/2) - 0150 | Vecol2 | (Veco/2)+0.150 | 0100 | = | (Veco/2)-0.150 | (Veco/2) +0.150 | 80 | -8.0

Notes:

1. DIFF_POD10, DIFF_POD11, and DIFF_POD12 X5IO bank specifications are shown in Table 23, Table 24, and Table 25.
Vicwm is the input common mode voltage.

Vpp is the input differential voltage.

VoL is the single-ended low-output voltage.

vk N

Von is the single-ended high-output voltage.
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AMDA

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 23: DC Input Levels for Differential POD10, POD11, POD12, LVSTL05_10, LVSTL06_12, and
LVSTL_11 I/O Standards for X510 Banks

I/O Standard": 2 View (V) Vio (V)
Min Typ Max Min Max
DIFF_POD10 0.630 0.700 0.770 0.140 -
DIFF_POD11 0.693 0.77 0.847 0.150 -
DIFF_POD12 0.756 0.840 0.924 0.160 -
DIFF_LVSTLO5_10 0.113 0.125 0.138 0.150 -
DIFF_LVSTL06_12 0.143 0.150 0.157 0.140 -
DIFF_LVSTL_11 0.174 0.183 0.193 0.140 -

Notes:

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

Manual (AM010).

Table 24: DC Output Levels for Single-ended and Differential POD10, POD11, POD12, LVSTL05_10,
LVSTLO06 12, and LVSTL_11 I/O Standards for X510 Banks

I/0 Standard | Symbol Description' 23 Vout Min | Typ | Max | Units
POD10, POD11, RoL Pull-down resistance Vom pc (as described in Table 25) 32 40 48 Q
POD12 Ron Pull-up resistance Vowm_pc (as described in Table 25) 32 40 48 Q
LVSTLO5_10 RoL Pull-down resistance Vocm_ pe_Low 32 40 48 Q

Rown Pull-up resistance Vocm_pc_HiGH 32 40 48 Q
LVSTL06_12 RoL Pull-down resistance Vocm_pe_Low 32 40 48 Q

Ron Pull-up resistance VocM_De_HIGH 32 40 48 Q
LVSTL_11 RoL Pull-down resistance Vom pc (as described in Table 25) 32 40 48 Q

Ron Pull-up resistance Vowm_pc (as described in Table 25) 32 40 48 Q
Notes:

1. Tested according to relevant specifications.
2. The tolerance limits are specified after calibration with stable voltage and temperature.
3. Standards specified using the default I/O standard configuration. For details, see the Versal Adaptive SoC SelectIO Resources Architecture

Manual (AM010).

Table 25: Definitions for DC Output Levels for Single-ended and Differential POD10, POD 11, POD12,
LVSTLO5_10, LVSTL06_12, and LVSTL_11 I/O Standards for X510 Banks

I/0 Standard Symbol Description All Speed Grades | Units
POD10, POD11, Vom_bc DC output mid measurement level (for IV curve linearity) 0.8 X Vcco \"
POD12
LVSTL_11 Vom bc DC output mid measurement level (for IV curve linearity) Vcecol/3
LVSTLO5_10 Vom_ bc DC output mid measurement level (for IV curve linearity) Vccol4
LVSTLO6_12 Vocm_pc DC output mid measurement level (for IV curve linearity) Vccol4
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LVDS DC Specifications (LVDS15)

The LVDS15 standard is available in the XPIO banks. See the Versal Adaptive SoC SelectlO Resources Architecture
Manual (AMO010) for more information.

Table 26: LVDS15 DC Specifications

Symbol DC Parameter Conditions Min Typ Max | Units
Veeo! Supply voltage 1.425 1.500 1.575 Vv
Vobrre2 Differential output voltage: Rt =100Q across Q and Q signals 247 350 454 mV

(9 -Q), 9 = High

(Q-Q), Q=High
Vocm? Output common-mode voltage Rt =100Q across Q and Q signals 1.000 1.20 1.320 Vv
Vipiees Differential input voltage: 100 350 6003 mv

(9 -Q), 9 = High

(Q-Q), Q=High
Viem pc? Input common-mode voltage (DC coupling) 0.300 1.200 1.320 v
Viem ac® Input common-mode voltage (AC coupling) 200 - 330 mv
Notes:

1. In XPIO banks, when LVDS15 is used with input-only functionality, it can be placed in a bank where the Vccq 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 3) specification for the Vyy I/O pin voltage.

Vocm and Voprre values are for LVDS_PRE_EMPHASIS = FALSE.

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

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

5. AC coupling with external bias and external differential termination with EQUALIZATION settings enabled. EQUALIZATION = EQ_LEVELO,
EQ_LEVEL1, EQ_LEVEL2, EQ_LEVEL3, or EQ_LEVEL4, any setting except EQ_NONE.

LVDS DC Specifications (LVDS12)

The LVDS12 standards are available in the X510 banks. See the Versal Adaptive SoC SelectlO Resources
Architecture Manual (AMO010) for more information.
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Table 27: LVDS12 DC Specifications

Symbol DC Parameter Conditions Min Typ Max | Units
Veco! Supply voltage 1.14 1.20 1.26 \Y
Vobire Differential output voltage: Rt =100Q across Q and Q signals 150 222 300 mV

(Q-Q). Q=High

(Q-Q), Q=High
Vocm? Output common-mode voltage Rt = 100Q across Q and Q signals 0.75 - 1.1 \Y
Vipiees Differential input voltage: 100 350 600 mV

(Q-Q). Q= High

(Q-Q), Q=High
Viem pc Input common-mode voltage (DC coupling) 0.300 - 1.15 v
Viem ac® Input common-mode voltage (AC coupling) 200 - 330 mvV
Notes:

1. In X5I0 banks, when LVDS12 is used with input-only functionality, it can be placed in a bank where the V¢cg 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 3) specification for the Vyy I/O pin voltage.

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

3. Notall combinations of Viper and Vicwm pc levels are compatible. The Viy recommended operating voltage takes priority over the LVDS12
DC specification. The following equation illustrates the relationship: Viem pemax) = Vinwax) = Vipiee/2.

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

5. AC coupling with external bias and external differential termination with EQUALIZATION settings enabled. EQUALIZATION = EQ_LEVELO,
EQ_LEVEL1, EQ_LEVEL2, EQ_LEVEL3, or EQ_LEVEL4, any setting except EQ_NONE.
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Power Supply Requirements

Versal Prime devices are powered by multiple power supply pins that must use specific rail combinations and
power sequences. Only some combinations and sequences are supported. The combinations depend upon the
selected device, speed specification, and power management options. The required sequencing, power delivery
options, and decoupling requirements based on design are found in the Power Design Manager (PDM) tool
(download at www.amd.com/power). See also Simplified Power Sequencing Application Note (XAPP1375) for
specific power sequencing methods.

Table 28: Power Supply Ramp Time

Symbol Description Min Max | Units
Tvccaux Ramp time from GND to 95% of Vccaux 0.2 40 ms
Tvccaux_PMC Ramp time from GND to 95% of Vccaux_pmc 0.2 40 ms
TvccAux_SMON Ramp time from GND to 95% of Vcaux_smon 0.2 40 ms
Tvce cpms Ramp time from GND to 95% of V¢ cpms 0.2 40 ms
Tvce Fuse Ramp time from GND to 95% of Vcc ruse 0.2 40 ms
TvccINT Ramp time from GND to 95% of Vccint 0.2 40 ms
TvcenT 6T Ramp time from GND to 95% of VccinT 61 0.2 40 ms
Tvec10.vee soc Ramp time from GND to 95% of Vcc 10 and Ve soc 0.2 40 ms
Tvcco Ramp time from GND to 95% of Vcco 0.2 40 ms
Tvce pmc Ramp time from GND to 95% of V¢ pmc 0.2 40 ms
Tvce psrp Ramp time from GND to 95% of V¢ psep 0.2 40 ms
Tvce pstp Ramp time from GND to 95% of V¢ ps; p 0.2 40 ms
Tvec_ram Ramp time from GND to 95% of V¢ ram 0.2 40 ms
TaTy AVCC Ramp time from GND to 95% of Vgry avcc 0.2 40 ms
TaTv_Avccaux Ramp time from GND to 95% of Vgry avccaux 0.2 40 ms
Tary avrT Ramp time from GND to 95% of Vgry avrT 0.2 40 ms
TaTyp AVCC Ramp time from GND to 95% of Vgrvp avcc 0.2 40 ms
TGTvP_AvCCAUX Ramp time from GND to 95% of Vryp_avccaux 0.2 40 ms
TeTvP AVIT Ramp time from GND to 95% of Vgryp avTT 0.2 40 ms
TeTM_AvCC Ramp time from GND to 95% of Vgrm avce 0.2 40 ms
TGTM_AVCCAUX Ramp time from GND to 95% of Verm_avccaux 0.2 40 ms
TeT™M AVTT Ramp time from GND to 95% of Vgrm avrt 0.2 40 ms
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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 29: Speed Specification Version by Device

2024.2.2 Device
2.13 XCVM1802, XQVM 1802
2.07 XCVM2502
2.06 XCVM1502, XQVM1502
2.04 XCVM1302, XCVM1402, XQVM1402
2.03 XCVM1102, XQVM1102, XCYM2202, XCVM2302, VCVM2902
2.02 XCVM2152

Switching characteristics are specified on a per-speed-grade basis and can be designated as evaluation,
engineering sample, pre-production, or production. Each designation is defined as follows:

¢ Evaluation Product Specification: These specifications are used for architecture evaluation only. They cannot
be used for timing closure.

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

e Pre-production Product Specification: These specifications are based on almost complete silicon
characterization. Dice 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 engineering sample (ES) data.

¢ Production Product Specification: These specifications are released once enough production silicon of a
particular dice family member has been characterized to provide full correlation between specifications and
dices 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 Versal Prime
devices.
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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. The following table correlates the
current status of the Versal Prime device on a per speed grade basis. See Table 4: Available Speed Grades and
Operating Voltages for operating voltages listed by speed grade.

Table 30: Speed Grade Designations by Device

Speed Grade, Temperature Ranges, Static Screen, and V¢cyt Operating Voltages

Device
Evaluation Engineering Sample Pre-production Production

XCVM1102 -2HSI (VCCINT = 088V)

'ZMSE, 'ZMLE, -ZMSI, -2MLI (VCCINT = 080V)
-2LLI (Ve = 0.725V)

-2LSE, -2LLE (Ve = 0.70V)

-1MSE, -1MSI, -1MLI (VccrnT = 0.80V)

-1LSE, -1LSI, -1LLI (VceqnT = 0.70V)

XQVM1102 -2MSI (Vepnt = 0.80V)
“IMSM (Vcemt = 0.80V)
-IMSI (Ve = 0.80V)
-1LSI (VCCINT = 070V)

XCVM1302 -2HSI (Ve = 0.88V)

-2MSE, -2MLE, -2MSI, -2MLI (Vccpr = 0.80V)
'ZLSE, -2LLE (VCCINT = 07OV)

-2LLI (VCCINT = 0725V)

-IMSE, -1MSI, -1MLI (Ve = 0.80V)

-1LSE, -1LSI, -1LLI (Ve = 0.70V)

XCVM1402 -2HSI (VCCINT = 088V)

-2MSE, -2MLE, -2MSI, -2MLI (Ve = 0.80V)
-2LSE, -2LLE (Ve = 0.725V)

-2LLI (Voo = 0.725V)

-IMSE, -1MSI, -1MLI (VceqnT = 0.80V)

-1LSE, -1LSI, -1LLI (Vceqnt = 0.70V)

XQVM1402 -2MSI (Veemn = 0.80V)
-1MSL, -1MSM (Ve = 0.80V)
-1LSI (VCCINT = 070V)

XCVM1502 -2HSI (Ve = 0.88V)

-2MSE, -2MLE, -2MSI, -2MLI (Vccpr = 0.80V)
'ZLSE, -2LLE (VCCINT = 07OV)

-2LLI (VCCINT = 0725V)

-IMSE, -1MSI, -1MLI (Ve = 0.80V)

-1LSE, -1LSI, -1LLI (Ve = 0.70V)

XQVNH 502 -2MSI (VCCINT = 080V)
-1 MSM, -1MSI (VCCINT = 080V)
-1LSI (VCCINT = O7OV)

XCVM1802 -2HSI (VCCINT = 088V)

-2MSE, -2MLE, -2MSI, -2MLI (Ve = 0.80V)
-2LSE, -2LLE (Ve = 0.70V)

-2LLI (Voo = 0.725V)

-IMSE, -1MLE, -1MLI (Ve = 0.80V)

-1LSE, -1LSI, -1LLI (Ve = 0.70V)
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Device

Speed Grade, Temperature Ranges, Static Screen, and V¢ciyt Operating Voltages

Evaluation

Engineering Sample

Pre-production

Production

XQVM1802

-2MSI (VCCINT = 080V)
-1TMSM (VCCINT = 080V)
“IMSI (Ve = 0.80V)
-1LSI (Ve = 0.70V)

XCVM2152

-2HSI (VCCINT = 088V)

-2MSE, -2MLE, -2MSI, -2MLI (Ve = 0.80V)
-2LSE, -2LLE (Ve = 0.70V)

-1MSE, -1MSI, -1MLI (VccrnT = 0.80V)

-1LSE, -1LSI, -1LLI (Ve = 0.70V)

XCVM2202

-2HSI (Ve = 0.88V)

-2MSE, -2MLE, -2MSI, -2MLI (VT = 0.80V)
-2LLI (Ve = 0.725V)

'ZLSE, -2LLE (VCCINT = 07OV)

-1 MSE, -1 MSI, -TMLI (VCCINT = 080V)

-1LSE, -1LSI, -1LLI (Ve = 0.70V)

XCVM2302

-3HSE (VCCINT = 088V)

'ZMSE, 'ZMLE, 'ZMSI, -2MLI (VCCINT = 080V)
-IMSE, -1MSI, -1MLI (Ve = 0.80V)

-2LSE, -2LLE (Ve = 0.70V)

-1LSE, -1LSI, -1LLI (Ve = 0.70V)

XCVM2502

-3HSE (Ve = 0.88V)

-2MSE, -2MLE, -2MSI, -2MLI (Ve = 0.80V)
-2LSE, -2LLE (Ve = 0.70V)

-1MSE, -1MSI, -TMLI (Vccint = 0.80V)

-1LSE, -1LSI, -1LLI (Ve = 0.70V)

XCVM2902

-3HSE (Ve = 0.88V)

-2MSE, -2MLE, -2MSI, -2MLI (Vccr = 0.80V)
-1 MSE, -1 MSI, -TMLI (VCCINT = 080V)

'ZLSE, -2LLE (VCCINT = 070V)

-1LSE, -1LSI, -1LLI (Ve = 0.70V)

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 (engineering sample, pre-production, production). Any labeling
discrepancies are corrected in subsequent speed specification releases.

The following table lists the production released Versal Prime device, speed grade, and the minimum
corresponding supported speed specification version and Vivado software versions. The Vivado software
and speed specifications listed are the minimum releases required for production. All subsequent releases of
software and speed specifications are valid.
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Table 31: Production Software and Speed Specification Release

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade and Operating Voltage (Vccint)' 2
0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L)
Device -2LSE
-3 -2 -2 -1 -2LLI -2LLE -1
XCVM1102 N/A Vivado tools Vivado tools 2023.2.1 v2.00 Vivado tools Vivado tools 2023.2.1 v2.00
2024.1 v2.01 2024.1 v2.01
XQVM1102 N/A N/A Vivado tools 2024.1.2 v2.03 N/A N/A Vivado tools
2024.1.2 v2.03
XCVM1302 N/A Vivado tools Vivado tools 2022.1 v2.00 Vivado tools Vivado tools Vivado tools
2022.1.1 v2.01 2023.2v2.03 2022.1 v2.00 2022.1.1v2.013
XCVM1402 N/A Vivado tools Vivado tools 2022.1 v2.00 Vivado tools Vivado tools Vivado tools
2022.1.1 v2.01 2023.2v2.03 2022.1 v2.00 2022.1.1v2.013
XQVM1402 N/A N/A Vivado tools 2022.2.1 v2.02 N/A N/A Vivado tools
2022.2.1v2.02
XCVM1502 N/A Vivado tools Vivado tools 2022.2.1 v2.01 Vivado tools Vivado tools 2022.2 v2.00
2022.2.2v2.02 2023.2v2.04
XQVM1502 N/A N/A Vivado tools 2023.1.1 v2.03 N/A N/A Vivado tools
2023.1.1v2.03
XCVM1802 N/A Vivado tools Vivado tools 2021.2.1 v2.054 Vivado tools Vivado tools 2021.2.1 v2.05% 5
2022.1.1v2.10 2022.2.1v2.11
XQVM1802 N/A N/A Vivado tools 2022.1 v2.08 N/A N/A Vivado tools
2022.1v2.08
XCVM2152 N/A Vivado tools Vivado tools 2024.2.1 v2.01 N/A Vivado tools 2024.2.2 v2.02
2024.2.2 v2.02
XCVM2202 N/A Vivado tools Vivado tools 2023.2.1 v2.00 Vivado tools Vivado tools 2023.2.1 v2.00
2023.2.2v2.01 2024.1 v2.02
XCVM2302 Vivado tools N/A Vivado tools 2023.1.1 v2.01 N/A Vivado tools 2023.1 v2.00
2023.1.1 v2.01
XCVM2502 Vivado tools N/A Vivado tools 2023.1.2 v2.01 N/A Vivado tools 2023.1.2 v2.01
2023.1.2 v2.01
XCVM2902 Vivado tools N/A Vivado tools 2023.1.1 v2.01 N/A Vivado tools 2023.1 v2.00
2023.1.1v2.01
Notes:

1. See Table 4: Available Speed Grades and Operating Voltages for the complete list of operating voltages by speed grade and mode

(standard or overdrive).
2. Blank entries indicate a device and/or speed grade in engineering sample or pre-production status.

3. The minimum production version of the Vivado tools is 2022.1.1 v2.01 for -1L (0.70V) designs using overdrive mode. The minimum
production version of the Vivado tools is 2022.1 v2.00 for -1L (0.70V) designs using standard mode.

4. The minimum production version of the Vivado tools is 2021.2.1 for designs using XPLL deskew (CLKIN_DESKEW, CLKFB_DESKEW) while
CLKIN_DESKEW is connected to CLKIN, MMCM deskew (CLKIN_DESKEW, CLKFB_DESKEW), or CPM mode for PCI Express® with CPM4 to
PL interfaces enabled. The minimum production version of the Vivado tools remains at 2020.3 v2.00 for 0.70V (L) devices and 2021.1
v2.01 for 0.80V (M) devices when the designs do not use XPLL deskew, MMCM deskew, or CPM mode for PCI Express with CPM4 to PL
interfaces enabled.

5. The minimum production version of the Vivado tools is 2022.2.1 for XCVM1802 devices with -2LLI speed grade.

Device Identification

The combined IDCODE and EXTENDED_IDCODE value provide the AMD device type identification as listed
in the following table. For more information on the IDCODE and EXTENDED_IDCODE, see the Versal Adaptive

SoC Technical Reference Manual (AM011).
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Table 32: Device Identification

Device IDCODE[31:0] (Hex)" EXTENDED_IDCODE[31:0] (Binary)?
XCVM1102 14CCA093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XQVM1102 14CCA093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XCVM1302 04C09093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XCVM 1402 04C08093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XQVM1402 04C08093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XCVM1502 04C99093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XQVM1502 04C99093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XCVM1802 14CAA093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XQVM1802 14CAA093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XCVM2152 04C60093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XCVM2202 14CD4093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XCVM2302 04C24093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XCVM2502 14D01093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX
XCVM2902 04C23093 XXXX 0000 0000 0000 01XX XXXX XXXX XXXX

Notes:
1. An x at the location of the IDCODE[31:28] revision field is a placeholder until the production revision is defined.

2. Only the EXTENDED_IDCODE[27:14] bit values are relevant to device identification. The x in other bit positions indicate that they can be
any value and must be ignored during device identification.

Processing System Performance Characteristics

Table 33: Processor Performance

Performance as a Function of Speed Grade and
Operating Voltage
Symbol Description 0.88V (H) 0.80V (M) 0.70V (L) Units
-3 -2 -2 -1 -2 -1

FAPUMAX Maximum APU clock frequency where the 1700 1650 1400 1300 1080" 10002 MHz
operating voltage = Vcc psgp

FrRPUMAX Maximum RPU clock frequency where the 800 800 6003 600 4503 4004 MHz
operating voltage = V¢c psip

Notes:

1. The -2LLE, -2LSE, -2MLE, -2MSE, -2MLI, and -2MSI devices support an overdrive voltage Vcc psep = 0.88V where the maximum APU
reference clock frequency is 1650 MHz.

2. The-1LLI and -1LSI devices support an overdrive voltage of V¢ psgp = 0.88V where the maximum APU reference clock frequency is 1600
MHz.

3.  The-2LLE, -2LSE, -2MLE, -2MSE, -2MLI, and -2MSI devices support an overdrive voltage Vcc psip = 0.88V where the maximum RPU
reference clock frequency is 800 MHz.

4. The-1LLI and -1LSI devices support an overdrive voltage of V¢ ps p = 0.88V where the maximum RPU reference clock frequency is 800
MHz.
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Table 34: PS-PL Interface Performance

Performance as a Function of Speed Grade and
Operating Voltage (Vccint)
Symbol Description 0.88V(H) | o0.8ov(M) Jo725v(L)] o7ov(L) | YUnits
-3 -2 -2 -1 -2LLI -2 -1
Faxi_cLk Maximum AXI4 and ACE-LITE interface 400 400 350 350 300 300 250! MHz
frequency
FpLaT cLk Maximum PL address translation (AT) 400 400 350 350 300 300 250! MHz
interface frequency
FpLaATB CLK Maximum PL-PS advanced trace bus (ATB) 400 400 350 350 300 300 250! MHz
interface frequency
Fpsace_cLk Maximum AXI4 coherency extensions (ACE) [ 400 400 350 350 300 300 250! MHz
interface frequency
Fpsacp_cLk Maximum accelerator coherency port 400 400 350 350 300 300 250! MHz
(ACP) interface frequency
Fpsrcipma cLk Maximum DMA flow-control interface (FCI) 400 400 350 350 300 300 250! MHz
frequency
Notes:
1. The-1LLI and -1LSI devices support an overdrive voltage (Vcc psep = 0.88V or V¢ psp = 0.88V) where the maximum clock frequency is 280
MHz.
PS and PMC Switching Characteristics
Clocks and Reset
Table 35: Reference Clock Requirements
Symbol Description Min Max Units
FREFCLK Reference clock (REF_CLK) frequency 27 60 MHz
TRMS)_REFCLK REF_CLK input RMS clock jitter - 3 ps
TINP]_REFCLK REF_CLK input period jitter (peak-to-peak) - 50 ps
Number of clock cycles = 10,000
TDC_REFCLK REF_CLK duty CyCIe 45 55 %
TREFCLK REF_CLK rise time (20%-80%) and fall time (80%-20%) at 3.3V - 3 ns
REF_CLK rise time (20%-80%) and fall time (80%-20%) at 1.8V or 2.5V - 3.5 ns
REF_CLK rise time (10%-90%) and fall time (90%-10%) at 3.3V - 4 ns
REF_CLK rise time (10%-90%) and fall time (90%-10%) at 1.8V or 2.5V - 4.66 ns

Notes:

1. The Frepcik clock frequency range and Tpc rercik duty cycle specifications also apply to the PL alternative reference clock inputs
(PL_PMC_ALT_REF_CLK, PL_LPD_ALT_REF_CLK, and PL_FPD_ALT_REF_CLK).

2. See Table 37: Power-on Reset Assertion Timing Requirements for REF_CLK operating requirements with respect to the POR_B input.
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AM D‘l Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 36: RTC Crystal Requirements

Symbol Description Min Typ Max Units
FxtaL Parallel resonance crystal frequency - 32.768 - kHz
TerxTaL Frequency tolerance -20 _ 20 ppm
CxraL Load capacitance for crystal parallel resonance - 12.5 - pF
Resr Crystal ESR (16.8 and 19.2 MHz) - 70 - kQ
CsHunT Crystal shunt capacitance - 1.4 - pF

Table 37: Power-on Reset Assertion Timing Requirements

Symbol Description Min Typ Max Units
Tror B Required POR_B assertion time'- 2 10 - - us
TMODEPOR MODE(3:0] setup time to POR_B rising edge 74 - - ns
TPORMODE POR_B rising edge to MODE[3:0] hold time 74 - - ns

Notes:

1. The POR_B input must be asserted Low during the power-on sequence and continue to be asserted for a duration Tpog g after all
the required supplies of the PMC have reached minimum voltage levels. The PS, system, and PL domains can be independently
powered on or off with additional power management. If the PS, system, and/or PL domains are expected to be functional at initial
power-on without additional power management, then the POR_B input must be held Low until all required domain power supplies
have also reached minimum voltage levels. For additional power-on sequence information, refer to the Power Design Manager User Guide
(UG1556). For additional power management information, see the Versal Adaptive SoC Technical Reference Manual (AMO011) or the Versal
Adaptive SoC System Software Developers Guide (UG1304).

2. Before the deassertion of POR_B, the REF_CLK must be operating within specification.

Table 38: PS FPD Clocks Switching Characteristics

Performance as a Function of Speed Grade and
Operating Voltage (Vcc psep)
Symbol Description 0.88V (H) 0.80V (M) 0.70V (L) Units
-3 -2 -2 -1 -2 -1
Fepp_Lseus.clk | Maximum FPD LSBUS clock frequency 150 150 150? 150 100! 1004 MHz
FFPD_TOPSW_CLK Maximum FPD tOp'SWItCh clock 1000 950 8252 800 6002 5505 MHz
frequency

FoBG_FPD_CLK Maximum debug FPD clock frequency 400 400 4003 400 4003 3336 MHz
Notes:

1. The -2MSE, -2MLE, -2MSI, -2MLI, -2LSE, and -2LLE devices support an overdrive voltage where the maximum FPD LSBUS clock frequency
is 150 MHz when V¢c psep = 0.88V.

2. The-2MSE, -2MLE, -2MSI, -2MLI, -2LSE, and -2LLE devices support an overdrive voltage where the maximum FPD top-switch clock
frequency is 950 MHz when V¢ psgp = 0.88V.

3. The-2MSE, -2MLE, -2MSI, -2ML]I, -2LSE, and -2LLE devices support an overdrive voltage where the maximum debug FPD clock frequency
is 400 MHz when V¢c psep = 0.88V.

4. The -1LLI and -1LSI low-power devices support an overdrive voltage where the maximum FPD LSBUS clock frequency is 150 MHz when
Vcc_pspp =0.88V.

5. The -1LLI and -1LSI low-power devices support an overdrive voltage where the maximum FPD top-switch clock frequency is 800 MHz
when VCC_PSFP =0.88V.

6. The-1LLI and -1LSI low-power devices support an overdrive voltage where the maximum debug FPD clock frequency is 400 MHz when
Vcc_pspp =0.88V.
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AMDA

Table 39: PS LPD Clocks Switching Characteristics

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade and
Operating Voltage (Vcc psip)

Symbol Description 0.88V (H) 0.80V (M) 0.70V (L) Units
-3 -2 -2 -1 -2 -1
FreLL To xpp_cik | Maximum RPU PLL to XPD clock frequency 1200 1200 1200 1200 1000 1000 MHz
Fipp_Topsw cik | Maximum LPD top-switch clock frequency! 750 700 6002 600 4502 4003 MHz
Fipp_Lseus.clk | Maximum LPD LSBUS clock frequency! 150 150 1504 150 1004 100° MHz
Frop_sw cLk Maximum I/O peripherals (I0P) switch clock 250 250 250 250 250 250 MHz
frequency
Frs_rercLk Maximum time-stamp reference clock frequency 100 100 100 100 100 100 MHz
FPsM_REFCLK Maximum PS manager (PSM) reference clock 460 460 4606 460 3686 3687 MHz
frequency
FbBG_LPD_CLK Maximum debug LPD clock frequency 400 400 4008 400 4008 3339 MHz
FDBG.T5.CLK Maximum debug time-stamp clock frequency 400 400 40010 400 40010 333" MHz
Fuss_ReFcLK Maximum USB reference clock frequency 60 60 60 60 60 60 MHz
Fcpm Topsw_ clk | Maximum CPM top-switch clock frequency 1000 950 82512 800 60012 550 MHz
Fcpms_Topsw cLk | Maximum CPM5 top-switch clock frequency 1050 1000 82513 800 60013 550 MHz

Notes:

1. The LPD_TOPSW_CLK operating frequency must be greater than the LPD_LSBUS_CLK operating frequency.
2. The -2MSE, -2MLE, -2MSI, -2MLI, -2LSE, and -2LLE devices support an overdrive voltage where the maximum LPD top-switch clock

frequency is 700 MHz when V¢ psip = 0.88V.

3. The-1LLI and -1LSI low-power devices support an overdrive voltage where the maximum LPD top-switch clock frequency is 600 MHz
when VCCfPSLP =0.88V.
4. The -2MSE, -2MLE, -2MSI, -2MLI, -2LSE, and -2LLE devices support an overdrive voltage where the maximum LPD LSBUS clock frequency
is 150 MHz when VCC_PSLP =0.88V.

5. The-1LLI and -1LSI low-power devices support an overdrive voltage where the maximum LPD LSBUS clock frequency is 150 MHz when
VCCfPSLP =0.88V.

6. The -2MSE, -2MLE, -2MSI, -2MLI, -2LSE, and -2LLE devices support an overdrive voltage where the maximum PSM reference clock

frequency is 400 MHz when V¢ psip = 0.88V.

7. The-1LLI and -1LSI low-power devices support an overdrive voltage where the maximum PSM reference clock frequency is 400 MHz
when VCCfPSLP =0.88V.

8. The -2MSE, -2MLE, -2MSI, -2MLI, -2LSE, and -2LLE devices support an overdrive voltage where the maximum debug LPD clock frequency
is 400 MHz when VCC_PSLP =0.88V.

9. The-1LLI and -1LSI low-power devices support an overdrive voltage where the maximum debug LPD clock frequency is 400 MHz when
VCCfPSLP =0.88V.
10. The -2MSE, -2MLE, -2MSI, -2MLI, -2LSE, and -2LLE devices support an overdrive voltage where the maximum debug time-stamp clock
frequency is 400 MHz when V¢ psip = 0.88V.

11. The -1LLI and -1LSI low-power devices support an overdrive voltage where the maximum debug time-stamp clock frequency is 400 MHz
when VCCfPSLP =0.88V.

12. The -2MSE, -2MLE, -2MSI, -2MLI, -2LSE, and -2LLE devices support an overdrive voltage where the maximum CPM top-switch clock

frequency is 950 MHz when V¢ psip = 0.88V.

13. The -2MSE, -2MLE, -2MSI, -2MLI, -2LSE, and -2LLE devices support an overdrive voltage where the maximum CPMS5 top-switch clock
frequency is 1000 MHz when V¢ psip = 0.88V.
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AMDA

Table 40: PMC IRO Clock Switching Characteristics

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade and
Operating Voltage (Vcc pmc)

Symbol Description 0.88V (H) 0.80V (M) 0.70V (L) Units
-3 -2 -2 -1 -2 -1
Fpmc 1RO CLK PMC internal clock source typical frequency 400 400 400 400 320 320 MHz
PMC internal clock source tolerance +10/-17 | +10/-17 | +10/-17 | +10/-17 | +10/-17 | +10/-17 %
Table 41: PMC Clocks Switching Characteristics
Performance as a Function of Speed Grade and
Operating Voltage (Vcc puic)
Symbol Description 0.88V (H) 0.80V (M) 070V ) Units
-3 -2 -2 -1 -2 -1
Feruse ReFcLk Maximum eFUSE reference clock frequency for 115 115 115 115 92 92 MHz
reading
Maximum eFUSE reference clock frequency for 60 60 60 60 60 60 MHz
programming
FsmoN_REFCLK Maximum system monitor reference clock 300 300 300 300 300 300 MHz
frequency
Fusg_srercLk Maximum USB suspend reference clock frequency 115 115 115 115 92 92 MHz
FAXI_TO_REFCLK Maximum AXI4 timeout reference clock frequency 115 115 115 115 92 92 MHz
FCrU REFCLK Maximum configuration frame unit (CFU) 400 400 400 400 320 320 MHz
) reference clock frequency’
Minimum CFU reference clock frequency 20 20 20 20 20 20 MHz
FLsBUS_REFCLK Maximum PMC LSBUS reference clock frequency 150 150 150 150 100 100 MHz
FNPI_REFCLK Maximum NoC programming interface (NPI) 300 300 300 300 3002 3002 MHz
reference clock frequency
FHsM1 REFCLK Maximum horizontal super module (HSM1) 200 200 200 200 200 200 MHz
B reference clock frequency used with XPIO3
FpLo_REFCLK Maximum PLO reference clock frequency 400 400 350 350 300 2504 MHz
FpL1 REFCLK Maximum PL1 reference clock frequency 400 400 350 350 300 2504 MHz
FpL2 RercLk Maximum PL2 reference clock frequency 400 400 350 350 300 2504 MHz
FpL3_REFCLK Maximum PL3 reference clock frequency 400 400 350 350 300 2504 MHz
FppLL To xpp_cik | Maximum PMC PLL to XPD clock frequency 1200 1200 1200 1200 1000 1000 MHz
FnpLL_To xpp_cik | Maximum NoC PLL to XPD clock frequency 1200 1200 1200 1200 1000 1000 MHz

Notes:

1. The maximum configuration frame interface (CFI) clock frequency is the same as the CFU reference clock. When the programmable device
image (PDI) is compressed, the compressed data rate through the CFU decompressor is limited to half of the CFI data rate.

2. The maximum NoC programming interface (NPI) reference clock frequency is 250 MHz for the XCVM 1302, XCVM 1402, XQVM 1402,

XCVM1502, XQVM1502, and XQVM1802 devices in the -1L (Vceint = 0.70V) speed grades and for the XCVM1302, XCVM 1402, and XCVM 1502
devices in the -2LLI (Vccint = 0.725V) speed grade.

3. When the HSM1 reference clock is used as the source clock to the XPLL, the frequency range is limited from 100 MHz to 200 MHz.

The -1LLI and -1LSI low-power devices support an overdrive voltage where the maximum PLO, PL1, PL2, and PL3 reference clock frequency
is 280 MHz when VCC_PMC =0.88V.
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Table 42: PMC PLL Switching Characteristics

Performance as a Function of Speed Grade and
Operating Voltage (Vcc pmc)
Symbol Description 0.88V (H) 0.80V (M) 0.70V (L) Units
-3 -2 -2 -1 -2 -1
FpmepLL PMC PLL output frequency 2000 2000 1800 1600 1300 1300’ MHz, Max
270 270 270 270 270 270 MHz, Min
FpmcPLLVCO PMC PLL VCO frequency 4320 4320 4320 4320 4320 4320 MHz, Max
2160 2160 2160 2160 2160 2160 MHz, Min
TPMCPLLLOCK PMC PLL lock time 100 100 100 100 100 100 ps, Max
Notes:

1. The -1LLI and -1LSI low-power devices support an overdrive voltage where the maximum reference clock frequency is 1600 MHz when
VCC_PMC =0.88V.

Table 43: NoC PLL Switching Characteristics

Performance as a Function of Speed Grade and
Operating Voltage (Vcc pmc)
Symbol Description 0.88V (H) 0.80V (M) - 0.70v (1) Units
-3 -2 -2 -1 -2 -1
FnocpLL NoC PLL output frequency 2000 2000 1800 1600 1300 1300 MHz, Max
270 270 270 270 270 270 MHz, Min
FNOCPLLVCO NoC PLL VCO frequency 4320 4320 4320 4320 4320 4320 MHz, Max
2160 2160 2160 2160 2160 2160 MHz, Min
TNOCPLLLOCK NoC PLL lock time 100 100 100 100 100 100 ps, Max

Table 44: PS APU PLL Switching Characteristics

Performance as a Function of Speed Grade and
Operating Voltage (Vcc psrp)
Symbol Description 0.88V (H) 0.80V (M) - 0.70V (L) Units
-3 -2 -2 -1 -2 -1
FpsapLL APU PLL output frequency 2000 2000 1800 1600 1300 1300 MHz, Max
270 270 270 270 270 270 MHz, Min
FpsAPLLVCO APU PLL VCO frequency 4320 4320 4320 4320 4320 4320 MHz, Max
2160 2160 2160 2160 2160 2160 MHz, Min
TpsAPLLLOCK APU PLL lock time 100 100 100 100 100 100 ps, Max
Notes:

1. The-1LLI and -1LSI low-power devices support an overdrive voltage where the maximum reference clock frequency is 1600 MHz when
Vcc_pspp =0.88V.
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Table 45: PS RPU PLL Switching Characteristics

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade and
Operating Voltage (Vcc psip)
Symbol Description 0.88V (H) 0.80V (M) 0.70V (L) Units
-3 -2 -2 -1 -2 -1
FpsrpLL RPU PLL output frequency 2000 2000 1800 1600 1300 1300’ MHz, Max
270 270 270 270 270 270 MHz, Min
FpsrpLLVCO RPU PLL VCO frequency 4320 4320 4320 4320 4320 4320 MHz, Max
2160 2160 2160 2160 2160 2160 MHz, Min
TPSRPLLLOCK RPU PLL lock time 100 100 100 100 100 100 ps, Max
Notes:

1.

VCC_PSLP =0.88V.

Table 46: CPM4 PLL Switching Characteristics

The -1LLI and -1LSI low-power devices support an overdrive voltage where the maximum reference clock frequency is 1600 MHz when

Performance as a Function of Speed Grade and Operating
Voltage (Vccinr)
Symbol Description 0.88V (H) 0.80v (M) [o725v (L) o.70v (L) Units
-3 -2 -2 -1 -2LLI -2 -1
FepmapLL CPM4 PLL output frequency 1200 1080 900 900 810 810 720 MHz, Max
270 270 270 270 270 270 270 MHz, Min
FePMAPLLYCO CPM4 PLL VCO frequency 4320 4320 4320 4320 4320 4320 4320 MHz, Max
2160 2160 2160 2160 2160 2160 2160 MHz, Min
TepMAPLLLOCK CPM4 PLL lock time 100 100 100 100 100 100 100 ps, Max
Table 47: CPMS5 PLL Switching Characteristics
Performance as a Function of Speed Grade and
Operating Voltage (Vcc cpus)
Symbol Description 0.88V (H) 0.80V (M) - 0.70v (L) Units
-3 -2 -1 -2 -1
FepmspLL CPMS5 PLL output frequency 1200 900 900 725 725 MHz, Max
270 270 270 270 270 MHz, Min
FepMspLLYCO CPMS5 PLL VCO frequency 4320 4320 4320 4320 4320 MHz, Max
2160 2160 2160 2160 2160 MHz, Min
TepmspLLLOCK CPMS5 PLL lock time 100 100 100 100 100 ps, Max

DS956 (v1.15) March 14, 2025
Product Specification

l Send Feedback l

32



https://www.amd.com/en/forms/feedback/document-feedback.html?docId=DS956&Title=Versal%20Prime%20Series%20Data%20Sheet&releaseVersion=1.15&docPage=32

AMDA

PMC JTAG and SelectMAP

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 48: JTAG/Boundary-Scan Port Switching Characteristics

Performance as a Function of Speed Grade and Operating
o Voltage (Vccinr) _
Symbol Description 0.88V (H) 0.80v (M) [o725v (L) o.70v (L) Units
-3 -2 -2 -1 -2LLI -2 -1
Frek! JTAG clock frequency 70 70 70 70 60 60 60 MHz, Max
Trek! TCK Low pulse time 5.5 5.5 5.5 5.5 6.0 6.0 6.0 ns, Min
T1ckH TCK High pulse time 2.0 2.0 2.0 2.0 2.0 2.0 2.0 ns, Min
TTAPTCK/TTCKTAP TMS and TDI setup and hold 30/20 30/20 30/20 30/20 30/20 30/20 30/20 ns, Min
Trektoo TCK falling edge to TDO output 5.5 5.5 5.5 5.5 6.0 6.0 6.0 ns, Max
Notes:
1. When using AC-JTAG, the maximum Fyck frequency is 40 MHz and the minimum Tck, low pulse time is 7 ns.
Table 49: SelectMap Interface Switching Characteristics
Performance as a Function of Speed Grade and Operating
Voltage (Vccin)
Symbol Description 0.88V (H) 0.8ov (M) |o72s5v (L) o0.70v(L) Units
-3 -2 -2 -1 -2LLI -2 -1
FsmapcLi SelectMap clock 200 200 200 200 200 200 200 MHz, Max
frequency, write
SelectMap clock 120 120 120 120 120 120 120 MHz, Max
frequency, read
TsMAPCLKL SelectMAP clock Low time 2.5 2.5 2.5 2.5 2.5 2.5 2.5 ns, Min
TsMAPCLKH SelectMAP clock High 2.5 25 25 2.5 2.5 2.5 25 ns, Min
time
TSMAPDCLK/SMAPCLKD SelectMAP data 30/00 30/00 30/00 30/00 45/00 45/00 45/00 ns, Min
(SMAP_IO[31:0]) setup
and hold
TSMAPCSCLK/SMAPCLKCS SelectMAP Chlp select 30/00 30/00 30/00 30/00 40/00 40/00 40/00 ns, Min
(SMAP_CS_b) setup and
hold
TSMAPRWCLK/SMAPCLKRW SelectMAP read write 30/00 30/00 30/00 30/00 40/00 40/00 40/00 ns, Min
(SMAP_RDWR_b) setup
and hold
TsmAPCLKO SelectMAP clock to data 13.0 13.0 13.0 13.0 13.0 13.0 13.0 ns, Max
output
CsMAPBUSYCS SelectMAP busy assertion 24 24 24 24 24 24 24 clock cycles,
to chip select deassertion Max
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AM Dn Versal Prime Series Data Sheet: DC and AC Switching Characteristics
PS and PMC Interface Specifications

PMC Quad-SPI Controller Interface

Table 50: Quad-SPI Interface

Symbol Description’- 2 Min Max Units
Quad-SPI device clock frequency operating at >100 MHz up to 150 MHz. Loopback enabled.?
Faser cLk Quad-SPI device clock frequency 100 150 MHz
Fqsp1 rercLk? Quad-SPI reference clock frequency 2 x Fqspr_cLk MHz
Tqspipck Setup time, all inputs 0.77 - ns
Taqspickp Hold time, all inputs 1.0 - ns
Tqspicko Clock to output delay, all outputs 29 4.5 ns
Tqspicscik Chip select asserted to next clock edge 5.0 - ns
TqspicLkes Clock edge to chip select deasserted 5.0 - ns
TpcQspicLk Quad-SPI clock duty cycle 45 55 %
Quad-SPI device clock frequency operating at >37.5 MHz up to 100 MHz. Loopback enabled.3
Fqser cLk Quad-SPI device clock frequency 37.5 100 MHz
Fqsp1 rercLk? Quad-SPI reference clock frequency 2 x Fqspr_cLk MHz
Tqspipck Setup time, all inputs 2.0 - ns
Tqspickp Hold time, all inputs 0.0 - ns
Tqspicko Clock to output delay, all outputs 3.2 7.8 ns
Tqspicscik > Chip select asserted to next clock edge 5.0 - ns
TqspicLkes Clock edge to chip select deasserted 5.0 - ns
TpcqQspicLk Quad-SPI clock duty cycle 45 55 %
Quad-SPI device clock frequency operating at <37.5 MHz. Loopback disabled.
Faser_cLk Quad-SPI device clock frequency 37.5 MHz
Fqsp1 rercLk? Quad-SPI reference clock frequency 300 MHz
Tqspipck Setup time, all inputs 19.1 - ns
Tqspickp Hold time, all inputs 0.0 - ns
Tqspicko Clock to output delay, all outputs 5.2 21.5 ns
TaqspicscLk Chip select asserted to next clock edge 9.0 - ns
TaspIcLKCS® Clock edge to chip select deasserted 9.0 - ns
TpcqQspicLk Quad-SPI clock duty cycle 45 55 %
Notes:

1. The test conditions are configured for the generic Quad-SPI interface with a 12 mA drive strength, fast slew rate, and load conditions (15
pF/30 pF for a Quad-SPI device clock frequency up to 100 MHz and 15 pF for a Quad-SPI device clock frequency > 100 MHz), tested at 3.3V
and 1.8V.

2. 30 pF loads are for QSPI dual-stacked or QSPI dual-parallel modes.

3. When the Quad-SPI device clock frequency is >37.5 MHz, the Quad-SPI loopback clock output (QSPI_LPBK_CLK) must be enabled in the
control, interface, and processing system (CIPS), and the associated MIO[6] pin must be left unconnected on the board.

The Quad-SPI reference clock frequency must be 2x the Quad-SPI device clock frequency when it is >37.5 MHz.
5. Tqspicscik is only valid when two reference clock cycles are programmed between the chip select and clock.

DS956 (v1.15) March 14, 2025
Product Specification l Send Feedback l 34


https://www.amd.com/en/forms/feedback/document-feedback.html?docId=DS956&Title=Versal%20Prime%20Series%20Data%20Sheet&releaseVersion=1.15&docPage=34

AMDA

PMC Octal-SPI

Versal Prime Series

Controller Interface

Table 51: Octal-SPI Interface

Data Sheet: DC and AC Switching Characteristics

Symbol Description’ Min Max Units
Octal-SPI device clock frequency operating at DDR 50 MHz up to 200 MHz.
Fospr_cLk Octal-SPI device clock frequency 50 200' MHz
Fosp1 REFCLK Octal-SPI reference clock frequency = Fosp1_cLi? MHz
Tospi2001vw Input valid data window 0.5 - Ul
Tospicko Clock to output delay, all outputs 0.6 1.9 ns
TospicscLk Chip select asserted to next clock edge 3.375 - ns
TospicLKCS Clock edge to chip select deasserted 3.375 - ns
TospPIDCCLK Octal-SPI clock duty cycle 45 55 %
Octal-SPI device clock frequency operating at SDR 50 MHz to 166 MHz.
Fospr_cLk Octal-SPI device clock frequency 50 166 MHz
Fosp1 rRercLK Octal-SPI reference clock frequency = Fospr_cLi? MHz
Tospr1estvw Input valid data window 0.4 - UI
Tospicko Clock to output delay, all outputs 1.8 3.9 ns
TospicscLk Chip select asserted to next clock edge 3.375 - ns
TospicLKcs Clock edge to chip select deasserted 3.375 - ns
TospIDCCLK Octal-SPI clock duty cycle 45 55 %
Octal-SPI device clock frequency operating at SDR <50 MHz.
Fosp1 cLk Octal-SPI device clock frequency - 50 MHz
Fospr ReFCLK Octal-SPI reference clock frequency 4 x Fospr_cLk 200 MHz
TospiDck Setup time, all inputs 11 - ns
Tospickp Hold time, all inputs 1.0 - ns
Tospicko Clock to output delay, all outputs 2.0 18 ns
TospicscLk Chip select asserted to next clock edge 3.375 - ns
TospicLKcs Clock edge to chip select deasserted 3.375 - ns
TospiDCCLK Octal-SPI clock duty cycle 45 55 %
Notes:

1. The test conditions are configured for the Octal-SPI interface with a 12 mA drive strength, fast slew rate, and 12 pF load. The maximum
Octal-SPI device clock frequency under different load conditions are 166 MHz for a 20 pF load and 100 MHz for a 40 pF load.

2.
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AM Dn Versal Prime Series Data Sheet: DC and AC Switching Characteristics
PS SPI Controller Interface

Table 52: SPI Controller Interface

Symbol Description’ Min Max Units

SPI Master Interface
Fmspr_cLk SPI master device clock frequency (MIO) - 50 MHz

SPI master device clock frequency (EMIO) - 25 MHz
Fsp1_ReFcLK SPI reference clock frequency - 200 MHz
TocMSPICLK SPI master mode clock duty cycle 45 55 %
TMsPISSSCLK Master select asserted to first active clock edge? 1 - SPI_REFCLK cycles
TMSPISCLKSS Last active clock edge to slave select deasserted? 1 - SPI_REFCLK cycles
TMSPIDCK Input setup time for master in/slave out (MISO) 9.9 - ns
TMsPICKD Input hold time for MISO 0.0 - ns
TMSPICKO Master out/slave in (MOSI) and slave select clock-to-out delay -3.7 5.0 ns
SPI Slave Interface
Fsspi_cLk SPI slave device clock frequency - 25 MHz
Fsp1 ReFcLK SPI reference clock frequency - 200 MHz
TsspIssscLK Slave select asserted to first active clock edge 1 - SPI_REFCLK cycles
TsspISCLKSS Last active clock edge to slave select deasserted 1 - SPI_REFCLK cycles
Tsspipck Input setup time for MISO 5.0 - ns
Tsspickp Input hold time for MISO 5.0 - ns
Tsspicko MOSI clock-to-out delay 0.0 13 ns
Notes:

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

2. The test conditions use the SPI delay register where XSPIPS_DR_OFFSET[xspips_dr_init_mask] = 2 and
XSPIPS_DR_OFFSET[xspips_dr_after_mask] = 2.

PS USB Controller Interface

Table 53: ULPI Interface

Symbol Description’ Min Max Units
TuLPIDCK Input setup to ULPI clock, all inputs 4.5 - ns
TuLpICKD Input hold to ULPI clock, all inputs 0.5 - ns
TuLpicko ULPI clock to output valid, all outputs 2.0 8.9 ns
FuLpicLk ULPI clock frequency - 60 MHz
Notes:

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

Table 54: RGMII Interface

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Symbol Description’ Min Max Units
FGEMTXCLK RGMII_TX_CLK transmit clock frequency - 125 MHz
FGeEMRXCLK RGMII_RX_CLK receive clock frequency - 125 MHz
FGEMREFCLK Gigabit Ethernet MAC (GEM) reference clock frequency - 125 MHz
FGEMTSUREFCLK? Gigabit Ethernet MAC time-stamp unit reference clock frequency - 250 MHz
TbcGEMTXCLK Transmit clock duty cycle 45 55 %
TGEmTXCKO TXD output clock to out time -0.5 0.5 ns
TGEMRXDCK RXD input setup time 0.8 - ns
TGEMRXCKD RXD input hold time 0.8 - ns
TmbrocLk MDC output clock period 400 - ns
TmbrockL MDC Low time 160 - ns
TmbIOCKH MDC High time 160 - ns
Tmpropck MDIO input data setup time 80 _ ns
TmpIockp MDIO input data hold time 0.0 - ns
Tmprocko MDIO output data delay time -3.0 15.0 ns
Notes:

1. The test conditions are configured to the LVCMOS 3.3V I/O standard with a 12 mA drive strength, fast slew rate, and a 15 pF load.
2. The APB interface (LPD_LSBUS_CLK) operating frequency must be greater than or equal to the GEM_TSU_CLK operating frequency.

PMC SD/SDIO Controller Interface

Table 55: SD/SDIO Interface

Symbol Description’ Min Max Units
Fsp_RercLk SD reference clock frequency - 200 MHz
FsobLL_RercLk SD DLL reference clock frequency - 1200 MHz
SD/SDIO Interface Default Speed Mode
Fsps_cLi SD standard device clock frequency - 20 MHz
Fsoip_cLk Clock frequency in identification mode - 400 kHz
Tsppc_cik SD standard device clock duty cycle 45 55 %
Tspcko Clock to output delay, all outputs -2.0 4.5 ns
Tsppck Input setup time, all inputs 2.0 - ns
Tspckp Input hold time, all inputs 2.0 - ns
SD/SDIO Interface High-speed Mode
FspHs_cLk SD high-speed device clock frequency 25 50 MHz
TspHspc_cLk SD high-speed device clock duty cycle 45 55 %
TspHscko Clock to output delay, all outputs 2.2 13.8 ns
TspHsDIVW Input valid data window 0.4 - Ul
SD/SDIO Interface SDR12 Mode
Fspspr12_CLK? SD SDR12 device clock frequency - 25 MHz
Tbcspspriz_cLk SD SDR12 device clock duty cycle 30 70 %
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Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 55: SD/SDIO Interface (cont'd)

Symbol Description’ Min Max Units
Tspspr12cKO Clock to output delay, all outputs 1.0 36.8 ns
Tspspr12DCK Input setup time, all inputs 10.0 - ns
TspSDR12CKD Input hold time, all inputs 1.5 - ns
SD/SDIO Interface SDR25/SDR50 Mode
Fspspr_cLk SDR25 device clock frequency 25 50 MHz

SDR50 device clock frequency 25 100 MHz
Tspsproc_cLk SD SDR50/SDR25 device clock duty cycle 30 70 %
Tspsprcko Clock to output delay, all outputs 1.0 6.8 ns
TspDDRCKD Input valid data window 0.4 - UI
SD/SDIO Interface SDR104 Mode
Fspsprioa_cLk SDR104 device clock frequency 25 200 MHz
Tbcspspr104_CLK SD SDR104 device clock duty cycle 30 70 %
Tspspr104CKO Clock to output delay, all outputs 1.0 3.2 ns
TsDSDR104CKD Input valid data window 0.5 - UI
SD/SDIO Interface DDR50 Mode
FspppRr_cLk SD DDR50 device clock frequency 25 50 MHz
TbcspbpbR CLk SD DDR50 device clock duty cycle 45 55 %
TspDDRCKO Clock to output delay, data 1.0 6.8 ns
TspDDRDCK Input valid data window 0.5 - Ul
TspDDRCKD Input setup time, command 4.7 - ns
TsDDDRIDCLK Input hold time, command 1.5 - ns
TspDDRCLK Clock to output delay, command 1.0 13.8 ns

Notes:

1. The test condition settings for SD/SDIO modes are: 12 mA drive strength, fast slew rate, and a 15 pF load. The OTAP delay
(OTAP_DLY[5:0] ) test condition settings are: SD high-speed mode = 0x04, SD SDR25/50 mode = 0x03, SD SDR104 mode = 0x02, and
SD DDR50 mode = 0x03.

2.  EMIO is supported in SD default speed mode and SDR12 mode.

PMC eMMC Controller Interface

Table 56: eMMC Controller Interface

Symbol Description’ Min Max Units
eMMC Interface Standard Mode
FemmescLk eMMC standard device clock frequency? - 25 MHz
TocEMMCCLK eMMC clock duty cycle 45 55 %
Temmccko Clock to output delay, all outputs -2.0 4.5 ns
TemmcDek Input setup time, all inputs 2.0 - ns
TeEMMCCKD Input hold time, all inputs 2.0 - ns

eMMC Interface High-speed SDR Mode

FEMMCSDRCLK eMMC high-speed SDR device clock frequency 25 50 MHz
TDCEMMCSDRCLK eMMC high-speed SDR clock duty cycle 45 55 %
TEMMCSDRCKO Clock to output delay, all outputs3 3.2 16.8 ns
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Table 56: eMMC Controller Interface (cont'd)

Symbol Description’ Min Max Units

TEMMCSDRDIVW Input valid data window* 0.4 - Ul

eMMC Interface High-speed DDR Mode

FEMMCDDRCLK eMMC high-speed DDR device clock frequency 25 50 MHz
TDCEMMCDDRCLK eMMC high-speed DDR clock duty cycle 45 55 %
TEMMCDDRCKO1 Data clock to output delay3 2.7 7.3 ns
TEMMCDDRDIVW Input valid data window* 0.35 - ul
TeEMMCDDRCKO2 Command clock to output delay 3.2 16 ns
TEMMCDDRDCK2 Command input setup time 3.9 - ns
TEMMCDDRCKD2 Command input hold time 2.5 - ns

eMMC Interface HS200 Mode

FEMMCHS200CLK eMMC HS200 device clock frequency 25 200 MHz
TDCEMMCHS200CLK eMMC HS200 clock duty cycle 30 70 %
TEMMCHS200CKO Clock to output delay, all outputs3 1.0 34 ns
TEMMCHS200DIVW Input valid data window* 0.5 - uI
Notes:

1. The test condition settings for the eMMC modes are: 12 mA drive strength, fast slew rate, and a 15 pF load. The OTAP delay
(OTAP_DLY[5:0] ) test condition settings are: eMMC high-speed SDR mode = 0x05, eMMC high-speed DDR mode = 0x05, and eMMC
HS200 mode = 0x02.

EMIO is supported in the eMMC standard mode.
This specification is achieved using predetermined DLL tuning.
This specification is required for capturing input data using DLL tuning.
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PS and PMC I2C Controller Interface

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 57: 12C Controller Interface

Symbol Description’ Min Max Units
I2C Fast-mode Interface
Fracr cLk Serial clock line (SCL) clock frequency - 400 kHz
Frac ReFcLK? I12C reference clock frequency - 100 MHz
TocrekL SCL Low time 1.3 - ps
Ti2CFCKH SCL High time 0.6 - ys
Tiacrcko Serial data line (SDA) clock-to-out delay - 900 ns
Trocrock SDA input setup time 100 - ns
Ti2cFcKD SDA input data hold time 0 - ns
I2C Standard-mode Interface
Fracs_cik SCL clock frequency - 100 kHz
Frac_ReFCLK? I12C reference clock frequency - 100 MHz
TrcsckL SCL Low time 4.7 - ps
Ti2csckH SCL High time 4.0 - Hs
Ti2cscko SDA clock-to-out delay - 3450 ns
Trcspek SDA input setup time 250 - ns
Tr2csckp SDA input data hold time 0 - ns
Notes:

1. The test conditions are configured to the LVCMOS 3.3V I/O standard with a 12 mA drive strength, fast slew rate, and a 15 pF load.
2. Frac rercik specification applies to PMC_I2C_REFCLK, LPD_I2CO_REFCLK, LPD_I2C1_REFCLK, and SYSMON_I2C_REFCLK.

PS CAN FD Controller Interface

Table 58: CAN FD Controller Interface

Symbol Description’ Min Max Units
FcaN_FD_REFCLK® CAN FD reference clock frequency 1x - 80 MHz
CAN FD reference clock frequency 2x - 160 MHz
TCAN_FD_PWRX Receive pulse width 125 - ns
TcAN_FD_PWTX Transmit pulse width 125 - ns
Notes:

1. The test conditions are configured to the LVCMOS 3.3V I/O standard with a 12 mA drive strength, fast slew rate, and a 15 pF load.
2. The APB interface (LPD_LSBUS_CLK) operating frequency must be greater than or equal to the CAN FD operating frequency (which is the

CAN_FD_REFCLK frequency divided by the CAN[0|1]_REF_CTRL[DIVISOR]).
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PS UART Controller Interface

Table 59: UART Controller Interface

Symbol Description’ Min Max Units
FUART REF_CLK UART reference clock frequency - 100 MHz
BAUDTxmAX Transmit baud rate - 6.25 Mb/s
BAUDRymAX Receive baud rate - 6.25 Mb/s
Notes:

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

PS General Purpose 1/0 Interface

Table 60: General Purpose I/O (GPIO) Interface

Symbol Description’ Min Max Units
TgriOH LPD GPIO input High pulse width 10 x 1/FLPD_LSBUS_CLK - Ms
PMC GPIO input High pulse width 10 x 1/Fpmc_LsBUscLk - Hs
TGpioH LPD GPIO input Low pulse width 10 x 1/FLPD_LSBUS_CLK - us
PMC GPIO input Low pulse width 10 x 1/FPMC_LSBUS_CLK - ps
Notes:

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

Table 61: Trace Interface

Performance as a Function of Speed Grade and Operating Voltage
(Vec_psep)
Symbol Description’ 0.88V (H) 0.80v (M) 0.70V (L) Units
-3 -2 -2 -1 -2 -1
Min | Max [ Min | Max | Min | Max | Min | Max | Min | Max [ Min | Max
Frcecik Trace clock frequency - 200 - 200 - 200 - 200 - 200 - 1672 MHz
(MIO)
Trace clock frequency - 400 - 400 - 350 - 350 - 300 - 2503 MHz
(EMIO)
FosaTcecLk | Trace debug - 400 - 400 - 400 - 400 - 400 - 3334 MHz
(DBG_TRACE) clock
frequency
TrcEcko Trace clock to output -0.5 0.5 -0.5 0.5 -0.5 0.5 -0.5 0.5 -0.5 0.5 -0.5 0.5 ns
delay, all outputs
Trcecko Trace clock duty cycle 45 55 45 55 45 55 45 55 45 55 45 55 %

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

2. The-1LLI and -1LSI low-power devices support an overdrive voltage where the maximum trace clock frequency (MIO) is 200 MHz when
VCC,PSLP =0.88V or VCC,PMC =0.88V.

3. The-1LLI and -1LSI low-power devices support an overdrive voltage where the maximum trace clock frequency (EMIO) is 280 MHz when
VCC_PSFP =0.88V.

4. The -1LLI and -1LSI low-power devices support an overdrive voltage where the maximum trace debug clock frequency is 400 MHz when
VCC,PSFP =0.88V.

PS Triple-timer Counter Interface

Table 62: Triple-timer Counter Interface

Symbol Description Min Max Units
Frrex_Rer_cLk Triple-timer counter input clock frequency (TTCx_REF_CLK)' - See Note 1 MHz
Frrex 10 REF CLKX Triple-timer counter MIO-EMIO input clock frequency - 503 MHz

S (TTCx_IO_REF_CLKx)?

Trrcrcik Triple-timer counter MIO-EMIO input clock High pulse width 2/Frrex 1o _REF_CLKX? - ys
Triple-timer counter MIO-EMIO input clock Low pulse width 2/FT1ex 10_REF_CLKX - us
Frreicik Triple-timer counter output clock frequency - Frrex_rer cLk/2' MHz
Frroxao_rer_cLkx/22 MHz
TrrcocLk Triple-timer counter output clock period 2/Frrex rer cik’ - us
2/Frrex 10_REF_CLiX® - ps
Notes:
1. -(r;{i)s_MRAil):_CLK source is used. TTCx_REF_CLK source can be the REF_CLK (Frgrcik), LPD_LSBUS_CLK (Fipp 1 sgus_cLk), OF the RPU_REF_CLK

2.  TTCx_IO_REF_CLKx source is used. TTCx_IO_REF_CLKx source can be MIO or EMIO.
3. The maximum FTTCX_IO_REF_CLKX is the lesser of the Specified maximum FTTCX_IO_REF_CLKX or FTTCX_REF_CLK/2~
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PS System Watchdog Timer Interface

Table 63: System Watchdog Timer Interface

Symbol Description Min Max Units

FswpTcLk System watchdog timer input clock frequency - 100 MHz

PMC System Monitor Specifications

Table 64: PMC System Monitor Specifications

Parameter’ Symbol Conditions? Min Typ Max Units

Vccaux smon = 1.5V £3%, Veepp = 1.024V3, Vpeey = 0V, Tj = -40°C to 100°C, typical values at T; = 40°C

ADC Accuracy*

Resolution 10 - - Bits

Integral nonlinearity INL -1 - 1 LSBs

Differential nonlinearity | DNL No missing codes, guaranteed monotonic -1 - 1 LSBs

Offset error Calibrated -2 - 2 LSBs

Gain error Calibrated -0.4 - 0.4 %

Sample rate 0.25 MS/s

RMS code noise External 1.024V reference - - 1 LSBs
On-chip reference - - 1 LSBs

Analog Inputs

ADC input ranges Unipolar operation 0 1 Vv

(Ve=Vn) Bipolar operation -0.5 - 0.5 \Y

ADC input common mode ranges Unipolar common mode range (FS input) 0 - 0.25 Vv
Bipolar common mode range (FS input) 0.5 - 0.6 Y

Maximum external channel input Adjacent channels set within these ranges should not -0.1 - Vccaux_sMoN \Y

ranges corrupt measurements on adjacent channels

On-Chip Sensors

Supply sensor error Measurement range up to Vccaux_smon 3% -1 - 1 %
T;=-55°Cto 125°C, internal or external reference

System Monitor Reference’®

External reference VRerp Externally supplied reference voltage 0.973 1.024 1.075

On-chip reference Tie Vgerp to AGND, Tj=-40°C to 125°C 1.019 1.024 1.029

Notes:

1. For more information, see the Versal Adaptive SoC System Monitor Architecture Manual (AM006).
2. All the reference voltages required by the Versal device cannot sleep.

3. Allthe accuracy specs are at Vggrp = 1.024V (precisely). Variation in Vgegp Will cause a proportional gain error which should be added to
see the true accuracy. The temperature range is in Kelvin so the gain error is proportional.

Gross offset and gain errors are removed by automatic calibration. The specification quotes the net error.

5. Anyvariation in the reference voltage from the nominal Vggep = 1.024V and Vggry = 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 the reference to vary by +5% is permitted. On-chip reference variation is +0.5%.
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Network on Chip Switching Characteristics

Table 65: Network on Chip Switching Characteristics

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade
and Operating Voltage (Vcc soc)
Symbol Description Devices 0.88V (H) 0.80V (M) 0.80V (L)’ Units
-3 -2 -2 -1 -2 -1
FMAX Network on Chip (NoC) clock maximum VM2152 N/A 986 950 875 950 875 MHz
frequency
All other 1080 1080 1000 960 1000 960 MHz
devices
Fmax_NMU NoC master unit clock maximum frequency | All devices 540 540 500 480 500 480 MHz
FmAX_BLI NMU NoC master unit clock maximum frequency | VM2152 N/A 450 425 400 425 350 MHz
using BLI resources
Notes:

1.

Operating Voltages.
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Programmable Logic Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in
the Versal Prime devices. These values are subject to the same guidelines as the AC Switching Characteristics
section.

In each of the following performance tables, the I/0 bank type is either XP1O, HDIO, or X5I0.

Table 66:1/0 Logic Performance

Performance as a Function of Speed Grade and Operating Voltage (Vccint)
0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L)
Description Units
-3 -2 -2 -1 -2LLI -2 -1
Min | Max | Min | Max [ Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
TX DDR 0 250 0 250 0 250 0 250 0 200 0 200 0 200 | Mb/s
TX SDR 0 125 0 125 0 125 0 125 0 100 0 100 0 100 | Mb/s
RX DDR 0 250 0 250 0 250 0 250 0 200 0 200 0 200 | Mb/s
RX SDR 0 125 0 125 0 125 0 125 0 100 0 100 0 100 | Mb/s

Table 67: XPHY I/0O Performance

Performance as a Function of Speed Grade and Operating Voltage (Vccint)

L Data 0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L) .
Description 2 width 3 3 3 ; YT 3 v Units
Min | Max [ Min | Max | Min | Max | Min | Max [ Min| Max [Min| Max [Min| Max

TX DDR 8 200 | 1800 | 200 | 1800 | 200 | 1800 | 200 | 1800 | 200 1800 | 200 1800 | 200 1800 Mb/s
4 200 | 1600 | 200 | 1600 | 200 | 1468 | 200 | 1468 | 200 | 13323 | 200 | 13323 | 200 | 13323 Mb/s
2 200 | 800 | 200 | 800 | 200 | 734 | 200 | 734 | 200 | 6664 | 200 | 6664 | 200 | 666* | Mb/s

RX DDR?> 8 200 | 1800 | 200 | 1800 | 200 | 1800 | 200 | 1800 | 200 1800 | 200 1800 | 200 1800 Mb/s
4 200 | 1600 | 200 | 1600 | 200 | 1468 | 200 | 1468 | 200 | 13323 | 200 | 13323 | 200 | 13323 Mb/s
2 200 | 800 | 200 | 800 | 200 | 734 | 200 | 734 | 200 | 6664 | 200 | 6664 | 200 | 666* | Mb/s

Notes:

1. XPHYI/O is supported through the Advanced I/O Wizard available with the Vivado Design Suite. The performance values assume a
source-synchronous interface. For asynchronous interfaces, see the Advanced I/0 Wizard LogiCORE IP Product Guide (PG320).

Package skews are not included and should be removed through PCB routing.
For multi-bank interfaces, the performance is specified at 1066.5 Mb/s.

For multi-bank interfaces, the performance is specified at 533.25 Mb/s.

SDR specifications are a subset of the DDR specifications.

vk W

Table 68: MIPI D-PHY Performance

Performance as a Function of Speed Grade and Operating Voltage
(Veenr)
. I/0 Bank .
Description Type 0.88V (H) 0.8ov(M) |o72sv(L)]  o.70v (L) Units
-3 -2 -2 -1 -2LLI -2 -1
MIPI D-PHY transmitter or XP 3200 3200 3200 3200 3200 3200 3200 Mb/s
receiver
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Table 69: X510 Performance

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade and Operating Voltage (Vccint)
Description’.2 ve%t:h 0.88-\; (H) . 0.80V (M) . 0.7-227-\:I(L) . 0.70V (L) . Units
Min | Max | Min | Max [ Min [ Max | Min | Max | Min | Max | Min | Max
TX DDR 16 400 | 1800 | 400 | 1800 | 400 | 1800 | 400 | 1800 | 400 | 1800 [ 400 | 1800 | Mb/s
8 400 | 1800 | 400 | 1800 | 400 | 1800 | 400 | 1800 | 400 | 1800 [ 400 | 1800 | Mb/s
4 400 | 1600 | 400 | 1468 | 400 | 1468 | 400 | 1332 | 400 | 1332 [ 400 | 1332 | Mb/s
2 400 | 800 | 400 | 734 | 400 | 734 | 400 | 666 | 400 | 666 | 400 | 666 | Mb/s
RX DDR3 16 400 | 1800 | 400 | 1800 | 400 | 1800 | 400 | 1800 | 400 | 1800 [ 400 | 1800 | Mb/s
8 400 | 1800 | 400 | 1800 | 400 | 1800 | 400 | 1800 | 400 | 1800 | 400 | 1800 | Mb/s
4 400 | 1600 | 400 | 1468 | 400 | 1468 | 400 | 1332 | 400 | 1332 [ 400 | 1332 | Mb/s
2 400 | 800 | 400 | 734 | 400 | 734 | 400 | 666 | 400 | 666 | 400 | 666 | Mb/s
Notes:

1. X5I0 is supported through the X5I0 1/O Wizard available with the Vivado Design Suite. The performance values assume a source-

synchronous interface.
2. Package skews are not included and should be removed through PCB routing.

3. SDR specifications are a subset of the DDR specifications.

Table 70: MIPI D-PHY/C-PHY Performance

Performance as a Function of Speed Grade and
Operating Voltage (Vccint)

— I/0 Bank .
Description Type 0.88V (H) 0.80v (M) |0725v(L)] o.70v(L) | Ynits
2 2 [ 4 | 2wx | 2 [ -
MIPI D-PHY/C-PHY transmitter or receiver X5I0 4500 4500 4500 4500 4500 4500 Mb/s

The Versal Architecture and Product Data Sheet: Overview (DS950) lists the devices that support the soft memory
interface controller. The soft memory interface controller is only supported in XPIO banks and is not supported
in X510 banks.
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Table 71: Maximum Physical Interface (PHY) Rate for Soft Memory Interface Controller

Performance as a.Function of Speed Grade and
SMemory DRAM Type | DIMM | XPIO Bank Operating Voltage (Vcc) Units
tandard Slots | Performance 0.88V (H) 0.80V (M) [0.725V (L)| 0.70V (L)
-3 -2 -2 -1 -2LLI -2 -1
DDR4 Single rank component All 3200 3200 2933 2667 2667 2667 2133 Mb/s
1 rank RDIMM, 1 Al 3200 | 3200 | 2933 | 2667 2133 2133 | 2133 | Mb/s
DIMM?
2 rank RDIMM, 1 Al 2933 | 2933 | 2667 | 2667 2133 2133 | 2133 | Mb/s
LRDIMM,
DIMM?
4 rank LRDIMM 1 Al 2667 | 2667 | 2400 | 2400 2133 2133 | 2133 | Mb/s
1 rank RDIMM 2 Al 2667 | 2667 | 2400 | 2400 2133 2133 | 2133 | Mb/s
1 rank DIMM?2 2 Al 2400 | 2400 | 2133 | 2133 1867 1867 | 1867 | Mb/s
2 rank LRDIMM 2 Al 2667 | 2667 | 2400 | 2400 2133 2133 | 2133 | Mb/s
2 rank RDIMM 2 Al 2133 | 2133 | 2133 | 2133 2133 2133 | 2133 | Mb/s
2 rank DIMM? 2 Al 1866 | 1866 | 1866 | 1866 1866 1866 | 1866 | Mb/s
RLDRAM3 Al 1066 | 1066 | 1066 | 1066 10664 10664 | 1066* | MHz
QDRIV HP Al 933 933 933 933 933 933 933 MHz
XP3 Al 1066 | 1066 | 1066 | 1066 1066 1066 | 1066 MHz
Notes:

1. The Versal device package pinout files specify XPIO bank performance (XPIOperf). See ASCII package files information in the Versal
Adaptive SoC Packaging and Pinouts Architecture Manual (AM013).

2. Dual in-line memory module (DIMM) includes SODIMM and UDIMM.
3. The QDRIV XP performance values are for 18-bit interfaces, for 36-bit interfaces the maximum performance is 933 MHz.
The RLDRAM3 maximum performance with burst length 2 (BL2) interfaces is 933 MHz in the -2L and -1L speed grades.
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Programmable Logic Switching Characteristics

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Block RAM Switching Characteristics

Table 72: Block RAM Switching Characteristics

Performance as a Function of Speed Grade and Operating Voltage
(Vec_ram)
s 0.88Vv (H 0.80V (M 0.80V (L)’ .
Symbol Description (H) (M) L Units
-2LSE
-3 -2 -2 -1 -IMM | -2LLI | o E -1
Maximum Frequency
FMAX_WF_NC Block RAM (WRITE_FIRST 1000 1000 850 800 650 650 615 MHz
and NO_CHANGE modes)
FMAX RF Block RAM (READ_FIRST 850 850 725 675 550 550 510 MHz
mode)
Block RAM Clock-to-Out Delays
TReKo_DO Clock CLK to DOUT output | 0.797 0.797 0.901 0.967 1.141 1.141 1233 | ns, Max
(without output register)
TRCKO_DO_REG Clock CLK to DOUT output 0.234 0.234 0.262 0.280 0.333 0.333 0.362 ns, Max
(with output register)
Notes:

1. The block RAM is power by the Vcc ram supply that operates at 0.80V in low (L) voltage operation, see Table 4: Available Speed Grades
and Operating Voltages.

UltraRAM Switching Characteristics

Table 73: UltraRAM Switching Characteristics

Performance as a Function of Speed Grade and
Operating Voltage (Vcc ram)

Symbol Description 0.88V (H) 0.80V (M) 0.80V (L)' Units
-3 -2 -2 -1 -2 -1
Maximum Frequency
Fmax UltraRAM maximum frequency with 738 738 664 645 530 500 MHz
output register

Notes:
1.

The UltraRAM is power by the Vcc ram supply that operates at 0.80V in low (L) voltage operation, see Table 4: Available Speed Grades and
Operating Voltages.
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Accelerator RAM Switching Characteristics

The Versal Architecture and Product Data Sheet: Overview (DS950) lists the Versal Prime devices that include the
accelerator RAM (XRAM).

Table 74: Accelerator RAM Switching Characteristics

Performance as a Function of Speed Grade and
Operating Voltage (Vcc psip)
Symbol Description 0.88V (H) 0.80V (M) 0.70V (L) Units
-3 -2 -2 -1 -2 -1
FmAX XRAM Maximum accelerator RAM (XRAM) clock 800 800 625 600 500 450! MHz
frequency
FpL_xrAM Maximum accelerator RAM PL interface 390 375 325 300 270 2502 MHz
frequency
Notes:
1. The -1LLI and -1LSI low-power devices support an overdrive voltage where the maximum clock frequency is 800 MHz when V¢ ps p =
0.88V.
2. The-1LLI and -1LSI low-power devices support an overdrive voltage where the maximum clock frequency is 350 MHz when V¢ psip =
0.88V.

Input/Output Delay Switching Characteristics

Table 75: Input/Output Delay Switching Characteristics

Performance as a Function of Speed Grade and
Operating Voltage (Vccint)
mbol Description Devi ni
Symbo escriptio evices 79 8gv (H) | 0.80v (M) [0.725v (L)] o7ov(L) | Units
-3 -2 -2 -1 -2LLI -2 -1

TIDELAY_RESOLUTION/ X510 IDELAY/ODELAY delay VM2152 N/A 0.86 to 4.00" N/A 0.86 to 4.00" ps
TODELAY_RESOLUTION tap resolution for VM2152

only

XPHY IDELAY/ODELAY All other 1.22t0 4.00 ps

delay tap resolution devices
TIDELAY_ERROR/ X510 calibrated delay line | VM2152 N/A -10to +10 N/A -10to +10 Delay Taps
TODELAY_ERROR error (DELAY_VALU E) for

VM2152 only

XPHY calibrated delay All other -10to +10 Delay Taps

line error (DELAY_VALUE) devices

(REFCLK_FREQUENCY =500

to 1800 MHz)?
TIOL_IDELAY_RESOLUTION/ IOoL IDELAY/ODELAY All devices 60to 173 ps
TioL_opELAY_REsoLuTION | Uncalibrated delay tap

resolution for IOL

resources (HD or XP)

Notes:

1. For 800 MHz < REFCLK_FREQUENCY < 1600 MHz, set the PDL_CASCADE = TRUE. For REFCLK_FREQUENCY >1600 MHz, set the
PDL_CASCADE = FALSE. Refer to the Versal Adaptive SoC SelectIO Resources Architecture Manual (AMO010). IDELAY is used for alignment
and ALIGN_DELAY effects the programmed DELAY_VALUE programming.

2. For REFCLK_FREQUENCY < 500 MHz, BISC calibration of the DELAY_VALUE_<0-5> is not guaranteed. Use the Tipg ay resoLuTION/

TopeLay rResoLuTion for delay calculations. Refer to the Versal Adaptive SoC SelectIO Resources Architecture Manual (AM010). IDELAY is used
for alignment and ALIGN_DELAY effects the programmed DELAY_VALUE programming.
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DSP58 Switching Characteristics

Table 76: DSP58 Switching Characteristics

Performance as a Function of Speed Grade and
Operating Voltage (Vccint)
Symbol Description 0.88V(H) | o.8ov(M) |o725v(L)| o7ov(L) | UMits
-3 -2 -2 -1 -2LLI -2 -1

Fixed Point Arithmetic

FMAX INT MULT 27 x 24 two's complement multiply 1150 1150 1070 984 760 760 680 MHz

FMAX_SIMD Single-instruction multiple-data (SIMD) | 1150 | 1150 | 1070 984 760 760 680 MHz
arithmetic

Complex Arithmetic

FMAX_COMPLEX_MULT 18 x 18 two's complement complex 984 984 909 850 646 646 578 MHz
multiply

Floating Point Arithmetic

Fuiax,_Fp | Fioating-point operations | sos | sos | 750 [ 700 | 532 | s32 | 476 | wmz

Clock Buffers and Networks

Table 77: Clock Buffers Switching Characteristics

Performance as a Function of Speed Grade and Operating
Voltage (Vccinr)

Symbol Description 0.88V (H) 0.80v(M) [o72sv(L)] o7ov() | UMt
-3 -2 -2 -1 -2LLI -2 -1

Global Clock Switching Characteristics (Including BUFGCTRL and MBUFGCTRL)

Fmax PI/IS?JXFig)um frequency of a global clock tree 1150 1150 1070 984 800 800 680 MHz

Global Clock Buffer with Input Divide Capability (BUFGCE_DIV and MBUFGCE_DIV)

Fmax Maximum frequency of a global clock 1150 1150 1070 984 800 800 680 MHz
buffer with input divide capability

Global Clock Buffer with Clock Enable (BUFGCE)

Fmax Maximum frequency of a global clock 1150 1150 1070 984 800 800 680 MHz
buffer with clock enable

Global Clock Buffer for the Processing System (BUFG_PS and MBUFG_PS)

Fmax Maximum frequency of a global clock 1150 1150 1070 984 800 800 680 MHz
buffer with clock enable

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

Fmax Maximum frequency of a serial 1150 1150 1070 984 1000 1000 680 MHz
transceiver clock buffer with clock enable
and clock input divide capability
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MMCM Switching Characteristics

Table 78: MMCM Specification

Performance as a Function of Speed Grade and

Operating Voltage (Vcc ram)

Symbol Description 0.88V (H) 0.80V (M) 0.80V (L)° Units
-3 -2 -2 -1 -2 -1
FINMAX_MMCM Maximum input clock frequency? 1150 1150 1070 984 800 680 MHz
FINMIN_ MMCM Minimum input clock frequency 10 10 10 10 10 10 MHz
FINJITTER_MMCM Maximum input clock period jitter3 < 20% of clock input period or 1 ns Max
FINDUTY MMCM Input duty cycle range: 10-49 MHz 25-75 %
Input duty cycle range: 50-199 MHz 30-70 %
Input duty cycle range: 200-399 MHz 35-65 %
Input duty cycle range: 400-499 MHz 40-60 %
Input duty cycle range: >500 MHz 45-55 %
FMmAX_PScLK_ MMCM Maximum dynamic phase shift clock 550 500 500 450 500 450 MHz
frequency
FMIN_PSCLK_MMCM Minimum dynamic phase shift clock 0.01 0.01 0.01 0.01 0.01 0.01 MHz
frequency
FVCOMAXﬁMMCM Maximum MMCM VCO frequency 4320 4320 4320 4320 4320 4320 MHz
Fycomin_MmMcm Minimum MMCM VCO frequency 2160 2160 2160 2160 2160 2160 MHz
FBANDWIDTH_MMCM Low MMCM bandwidth at typica|4 1.00 1.00 1.00 1.00 1.00 1.00 MHz
High MMCM bandwidth at typical* 4.00 4.00 4.00 4.00 4.00 4.00 MHz
TSTATPHAOFFSET MMCM Static phase offset of the MMCM outputs® 0.12 0.12 0.12 0.12 0.12 0.12 ns
TOUTJITI'ER_MMCM MMCM OUtpUtjitter Note 6
TouTbuTY MMCM MMCM output clock duty cycle precision’ 0.165 0.20 0.20 0.20 0.20 0.20 ns
TLoCKMAX_MMCM MMCM maximum lock time (non deskew 100 100 100 100 100 100 ys
mode)
TLOCKDESKEWMAXﬁMMCM MMCM maximum lock time in deskew Note 8
mode
Foutmax_Mmcm MMCM maximum output clock frequency? 1150 1150 1070 984 800 680 MHz
FoutMIN._MMCM MMCM minimum output clock frequency 5 5 5 5 5 5 MHz
TEXTFDVAR MMCM External clock feedback variation < 20% of clock input period or 1 ns Max
TPWRDWNMINPULSE_MMCM Minimum power-down pulse width 5.00 5.00 5.00 5.00 5.00 5.00 ns
FpEDMAX_MMCM Maximum frequency at the phase 550 500 500 450 500 450 MHz
frequency detector with bandwidth set to
High or optimized
Maximum frequency at the phase 550 500 500 450 500 450 MHz
frequency detector with bandwidth set to
Low
FpEDMIN_ MMCM Minimum frequency at the phase frequency 10 10 10 10 10 10 MHz
detector
TEBDELAY MMCM Maximum delay in the feedback path? 3 ns Max or one clock cycle
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Table 78: MMCM Specification (cont'd)

Performance as a Function of Speed Grade and
Operating Voltage (Vcc ram)

Symbol Description 0.88V (H) 0.80V (M) 0.80V (L)° Units
-3 -2 -2 -1 -2 -1
TDESKEWTAPDELAY MMCM Nominal tap-delay of the programmable Note 10

delay in the PD based deskew scheme

Notes:

1.

© N o vk

9.

The MMCM is powered by the Vcc ram supply that operates at 0.80V in low (L) voltage operation, see Table 4: Available Speed Grades and
Operating Voltages.

The maximum input and output clock frequencies are limited by the global clock buffers. See Table 77: Clock Buffers Switching
Characteristics.

CLKIN jitter also applies to CLKIN_DESKEW and CLKFB_DESKEW in digital compensation. CLKFBIN applies only to analog compensation.
This parameter is in regards to the functionality of the MMCM. Input jitter above ~1 MHz is reduced by the filtering properties of the
MMCM. The magnitude of the reduction is found in the Vivado timing report.

The MMCM does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.
The static offset is measured between any MMCM outputs with identical phase.

Values for this parameter are available in the Vivado timing summary as part of the clock uncertainty equation.

Includes global clock buffer.

The maximum lock time in deskew mode is given by the following formula: Lock time in deskew mode in ms = (0.208 x (VCO_frequency in
MHz) / (CLKIN_DESKEW_frequency in MHz)?) + 0.1.

The parameter only applies to analog compensation.

10. The value for this parameter is included in compensation delay calculations.
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DPLL Switching Characteristics

Table 79: DPLL Specification

Operating Voltage (Vcc ram)?

Performance as a Function of Speed Grade and

Symbol Description’ 0.88V (H) 0.80V (M) 0.80V (L) Units
-3 -2 -2 -1 -2 -1
FINMAX_DPLL Maximum input clock frequency? 1150 1150 1070 984 800 680 MHz
FINMIN DPLL Minimum input clock frequency 50 50 50 50 50 50 MHz
FINJITTER DPLL Maximum input clock jitter4 < 20% of clock input period or 1 ns Max
FiNDUTY DPLL Input duty cycle range: 50-399 MHz 35-65 %
Input duty cycle range: 400-499 MHz 40-60 %
Input duty cycle range: >500 MHz 45-55 %
FpscLKMAX_ DPLL Maximum dynamic phase shift clock 550 500 500 450 500 450 MHz
frequency
FpscLKMIN_DPLL Minimum dynamic phase shift clock 0.01 0.01 0.01 0.01 0.01 0.01 MHz
frequency
Focomax_ppLL Maximum DPLL DCO frequency 4000 4000 4000 4000 4000 4000 MHz
FocomiN DpLL Minimum DPLL DCO frequency 2000 2000 2000 2000 2000 2000 MHz
FBANDWIDTH_DPLL DPLL bandwidth at typical® 1.00 1.00 1.00 1.00 1.00 1.00 MHz
TSTATPHAOFFSET DPLL Static phase offset of the DPLL outputs® 0.12 0.12 0.12 0.12 0.12 0.12 ns
ToOUTITTER DPLL DPLL output jitter Note 7
TouTbuTy DPLL DPLL output clock duty cycle precision8 0.165 | 0.20 | 0.20 | 0.20 | 0.20 | 0.20 ns
TLoCKMAX_DPLL DPLL maximum lock time (non-deskew Note 9
mode)
TLOCKDESKEWMAX DPLL DPLL maximum lock time in deskew Note 11
B mode'?
FouTmax_ ppLL DPLL maximum output clock frequency? 1150 1150 1070 984 800 680 MHz
FoutMmIN_DPLL DPLL minimum output clock frequency 5 5 5 5 5 MHz
TPWRDWNMINPULSE_DPLL Minimum power-down pulse width 5.00 5.00 5.00 5.00 5.00 5.00 ns
Frocmax_ppLL Maximum frequency at the time to digital 200 200 200 200 200 200 MHz
converter
Frocmin ppLL Minimum frequency at the time to digital 50 50 50 50 50 50 MHz
converter
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Table 79: DPLL Specification (cont'd)

Performance as a Function of Speed Grade and
Operating Voltage (Vcc ram)?

. . 1 .
Symbol Description 0.88V (H) 0.80V (M) 0.80V (L)2 Units
-3 -2 -2 -1 -2 -1
TDESKEWTAPDELAY DPLL Nominal tap-delay of the programmable Note 12

delay in the PD based deskew scheme'?

Notes:

1.

w RN W

11.

12.

DS956 (v1.15) March 14, 2025

In the VM1802 device, the DPLLs (DPLL_X3Y7 and DPLL_X12Y7 sites) at the HDIO banks are not supported. Thus, DPLL ZHOLD mode for
HDIO is not supported in these devices.

The DPLLs are powered by the Vcc ram supply, except for the DPLLs at HDIO banks are powered by the Vccnt supply. The Ve ram supply
operates at 0.80V in low (L) voltage operation, see Table 4: Available Speed Grades and Operating Voltages.

The maximum input and output clock frequencies are limited by the global clock buffers. See Table 77: Clock Buffers Switching
Characteristics.

CLKIN jitter also applies to CLKIN_DESKEW and CLKFB_DESKEW in digital compensation. CLKFBIN applies only to analog compensation.
This parameter is in regards to the functionality of the DPLL. Input jitter above ~1 MHz is reduced by the filtering properties of the DPLL.
The magnitude of the reduction is found in the Vivado timing report.

The DPLL does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.
The static offset is measured between any DPLL outputs with identical phase.

Values for this parameter are available in the Vivado timing summary as part of the clock uncertainty equation.

Includes global clock buffer.

The maximum lock time in non-deskew mode is given by the given formula: Lock time in non-deskew mode in ms = 153.6 x
DIVCLK_DIVIDE / (CLKIN_FREQUENCY in MHz).

In the VM1802 device, the DPLL deskew functions are not supported.

The maximum lock time in deskew mode is given by the following formula: Lock time in deskew mode in ms = (0.208 x (VCO_frequency in
MHz) / (CLKIN_DESKEW_frequency in MHz)2) + (maximum lock time in non-deskew mode in ms from Note 9).

The value for this parameter is included in compensation delay calculations.
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XPLL Switching Characteristics

Table 80: XPLL Specification

Performance as a Function of Speed Grade and

Operating Voltage (Vcc 10)

Symbol Description 0.88V (H) 0.80V (M) 0.80V (L)° Units
-3 -2 -2 -1 -2 -1

FINMAX_XPLL Maximum input clock frequency? 1150 1150 1070 984 800 680 MHz

FINMIN XPLL Minimum input clock frequency 100 100 100 100 100 100 MHz

FINJITTER XPLL Maximum input clock jitter3 < 20% of clock input period or 1 ns Max

FINDUTY)(PLL Allowable input dUty cycle: 100-399 MHz 35-65 %
Allowable input duty cycle: 400-499 MHz 40-60 %
Allowable input duty cycle: >500 MHz 45-55 %

FpscLKMAX XPLL Maximum dynamic phase shift clock 300 300 300 300 300 300 MHz
frequency

FpscLKMIN XPLL Minimum dynamic phase shift clock 0.01 0.01 0.01 0.01 0.01 0.01 MHz
frequency

Fvcomax xpLL Maximum XPLL VCO frequency 4320 4320 4320 4320 4320 4320 MHz

FycomIn_xpLL Minimum XPLL VCO frequency 2160 2160 2160 2160 2160 2160 MHz

FBANDWIDTHiXPLL XPLL bandwidth at typica|4 14.00 14.00 14.00 14.00 14.00 14.00 MHz

TSTATPHAOFFSET XPLL Static phase offset of the XPLL outputs® 0.12 0.12 0.12 0.12 0.12 0.12 ns

TOUTJI'I_I'ER_XPLL XPLL Outputjitter Note 6

TouTbuTy XPLL XPLL CLKOUTO, CLKOUT1, CLKOUT2, 0.125 0.15 0.15 0.15 0.15 0.15 ns
CLKOUT3 duty-cycle precision’

TLOCKMAX XPLL XPLL maximum lock time (in non-deskew 100 100 100 100 100 100 ps
mode)

TLOCKDESKEWMAX_XPLL XPLL maximum lock time in deskew mode Note 8

FouTmax xpLL XPLL maximum output frequency at 1150 1150 1070 984 800 680 MHz
CLKOUTO, CLKOUT1, CLKOUT2, CLKOUT32?
XPLL maximum output frequency at 4266 4266 3933 3733 3933 3733 MHz
CLKOUTPHY

FouTmIn xpLL XPLL minimum output frequency at 16.875 16.875 16.875 16.875 16.875 16.875 MHz
CLKOUTO, CLKOUT1, CLKOUT2, CLKOUT3
XPLL minimum output frequency at 200 200 200 200 200 200 MHz
CLKOUTPHY

TPWRDWNMINPULSE_XPLL Minimum power-down pulse width 5.00 5.00 5.00 5.00 5.00 5.00 ns

FprDMAX XPLL Maximum frequency at the phase 667.5 667.5 667.5 667.5 667.5 667.5 MHz
frequency detector with bandwidth set to
High optimized

FpEDMIN XPLL Minimum frequency at the phase frequency 100 100 100 100 100 100 MHz
detector
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Table 80: XPLL Specification (cont'd)

Performance as a Function of Speed Grade and
Operating Voltage (Vcc 10)

Symbol Description 0.88V (H) 0.80V (M) 0.80V (L)° Units
-3 -2 -2 -1 -2 -1
TDESKEWTAPEDELAY XPLL Nominal tap-delay of the programmable Note 10

delay in the PD based deskew scheme

Notes:

1.

© N o vk

The XPLL is powered by the Vcc 10 supply that operates at 0.80V in low (L) voltage operation, see Table 4: Available Speed Grades and
Operating Voltages.

The maximum input clock frequency and output clock frequency at CLKOUTO, CLKOUT1, CLKOUT2, and CLKOUT3 are limited by the
global clock buffers. See Table 77: Clock Buffers Switching Characteristics.

CLKIN jitter also applies to CLKIN_DESKEW and CLKFB_DESKEW in digital compensation. CLKFBIN applies only to analog compensation.
This parameter is in regards to the functionality of the XPLL. Input jitter above ~1 MHz is reduced by the filtering properties of the XPLL.
The magnitude of the reduction is found in the Vivado timing report.

The XPLL does not filter typical spread-spectrum input clocks because they are usually far below the loop filter frequencies.
The static offset is measured between any XPLL outputs with identical phase.

Values for this parameter are available in the Vivado timing summary as part of the clock uncertainty equation.

Includes global clock buffer.

The maximum lock time in deskew mode is given by the following formula: Lock time in deskew mode in ps = (208 x (VCO_frequency in
MHz) / (CLKIN_DESKEW_frequency in MHz)2 + 100.

XPLL CLKOUTSs Fyax is increased in the -1L/-2L speed grade when it directly drives the memory controller at a 1/4 x DDR bit rate. Refer to
the DDR bit rate in Table 84: Maximum Physical Interface (PHY) Rate for Integrated Memory Interface Controller.

10. The value for this parameter is included in compensation delay calculations.
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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

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

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 81: Global Clock Input to Output Delay With MMCM (Internal Mode)

Voltage (Vccinr)

Performance as a Function of Speed Grade and Operating

Symbol Description’- 2 Device 0.83V (H) 0.80v (M) 0725v(L)] 0.70v(L) Units
-2LSE
-3 -2 -2 A |AMM|o2ur | e
SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with MMCM
TICKOFMMCM Global clock input and | XCVM1102 | N/A | 6.08 | 6.60 | 7.06 N/A 7.27 733 | 7.94 ns
output flip-flop with IS qwm1102| N/A | N/A | 660 | 7.06 | 7.11 N/A NA | 794 | ns
XCVM1302 | N/A | 629 | 682 | 727 N/A 7.48 749 | 8.08 ns
XCVM1402 | N/A | 674 | 730 | 7.76 N/A 7.96 7.96 | 8.6 ns
XQVM1402 | N/A N/A 7.30 7.76 7.83 N/A N/A 8.56 ns
XCVM1502 | N/A | 697 | 752 | 7.98 N/A 8.21 8.21 8.81 ns
XQVM1502 | NJ/A N/A | 752 | 798 | 8.04 N/A N/A | 8.81 ns
XCVM1802 N/A 7.37 8.07 8.56 N/A 8.73 8.73 9.37 ns
XQVM1802 | NJ/A N/A | 807 | 856 | 867 N/A N/A | 937 ns
XCVM2152 | N/A | 7.86 | 863 | 9.07 N/A N/A 9.76 | 1044 ns
XCVM2202 N/A 6.73 7.31 7.78 N/A 8.00 8.00 8.61 ns
XCVM2302 | 5.69 N/A | 626 | 656 N/A N/A 6.33 | 6.64 ns
XCVM2502 | 5.87 N/A | 652 | 6.87 N/A N/A 6.52 | 6.89 ns
XCVM2902 | 7.18 N/A 7.78 8.25 N/A N/A 8.47 9.08 ns
Notes:

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

accessible I/O and CLB flip-flops are clocked by the global clock net.

2. MMCM output jitter is already included in the timing calculation.
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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 82: Global Clock Input Setup and Hold With MMCM (Internal Mode)

Performance as a Function of Speed Grade and
Operating Voltage (Vccint)
Symbol Description Device 0.83V (H) 0.80v (M) 0725V (L)| 070V (L) Units
-2LSE
32| 2| A [AMM| 2l | ] -

Input Setup and Hold Time Relative to Global Clock Input Signal using SSTL15 Standard." 23

Tsummem vmiioz | Global clock Setup |XCVM1102 | N/A | -0.49 | -0.51 | -0.51 | N/A -0.51 -0.48 | -0.48 [ ns
THVMCVLM 1102 'fﬂg?ffoa;fo'rnpm Hold N/A | 278 [ 301 [ 312 | N/A 305 | 305|319 ns
TSUMMCM_XQ_VM1102 :\fjltl\sl*&)l\x\”th Setup |xQvM1102| N/A | N/A | -0.51 | -0.51 | -0.48 N/A N/A | -048 [ ns
THMMCM XQ_VM1102 Hold N/A | N/A | 3.01 | 312 | 331 N/A N/A | 3.19 ns
TSUMMCM,_VM1302 Setup |XCVM1302 | N/A | -0.62 | -0.65 | -0.65 | N/A -0.57 -0.59 [ 059 [ ns
THMMCM, VM1302 Hold N/A | 361 | 416 | 430 | N/A 3.87 417 | 432 ns
TsuMMCM vM1402 Setup |XCVM1402 | N/A | -0.65 | -0.69 | -0.69 | N/A -0.61 -0.63 | -0.63 | ns
THMMCM,VM1402 Hold N/A | 397 | 456 | 470 | N/A 4.26 456 | 472 ns
TSUMMCM XQ_VM1402 Setup |XQVM1402 | N/A | N/A | -0.69 | -0.69 | -0.65 N/A N/A | -063 | ns
THMMCM_XQ_VM1402 Hold N/A | N/A | 456 | 470 | 474 N/A N/A | 472 ns
TSUMMCM,_VM1502 Setup |XCVM1502 | N/A | -0.67 | -0.68 | -0.68 | N/A -0.62 -0.64 | 064 [ ns
THMMCM, VM1502 Hold N/A | 379 | 443 | 456 | N/A 417 447 | 463 ns
TSUMMCM_XQ_VM1502 Setup |XQVM1502 | N/A | N/A | -0.68 | -0.68 | -0.64 N/A N/A | -064 | ns
THMMCM_XQ_VM1502 Hold N/A | N/A | 443 | 456 | 459 N/A N/A | 4.63 ns
TSUMMCM,_VM1802 Setup |XCVM1802 | N/A | -0.90 | -0.97 | -0.97 | N/A -0.91 -093 [ -093 | ns
THMMCM_VM1802 Hold N/A | 416 | 480 | 498 | N/A 4.81 4.80 | 5.00 ns
TSUMMCM_XQ_VM1802 Setup |XQVM1802| N/A | N/A | -0.97 | -0.97 | -0.93 N/A N/A | -093 | ns
THMMCM XQ_VM1802 Hold N/A | N/A | 480 | 498 | 5.06 N/A N/A | 5.00 ns
TsUMMCM vM2152 Setup |XCVM2152 | N/A | -0.43 | -0.47 | -0.47 | NJ/A N/A -0.44 | 044 | ns
THMMCM VM2152 Hold N/A | 401 | 441 | 455 | N/A N/A 464 | 483 ns
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Table 82: Global Clock Input Setup and Hold With MMCM (Internal Mode) (cont'd)

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade and

Operating Voltage (Vccint)

. . 0.88V (H 0.80V (M 0.725Vv (L)| 0.70V (L .
Symbol Description Device (H) (M) (L) (L) Units
-2LSE
-3 -2 -2 -1 (-1MM -2LLI -2LLE -1
TSUMMCM_VMZZOZ Global clock Setup XCVM2202 N/A -0.62 -0.66 -0.66 N/A -0.62 -0.62 -0.62 ns
input and input
THMMCM_VMZZOZ ﬂlp-ﬂOp (or Hold N/A 3.80 413 4.27 N/A 4.13 4.17 4.34 ns
TSUMMCM VM2302 Lity\%\x\lith Setup |Xcvm2302 | -0.94 | N/A | -0.94 [ -0.94 | N/A N/A -0.97 | -0.97 ns
THMMCM_VM2302 Hold 4.04 N/A 4.40 4,57 N/A N/A 4.47 4.65 ns
TSUMMCM_VMZSOZ Setup XCVM2502 | -1.01 N/A -1.02 -1.02 N/A N/A -1.02 -1.07 ns
THMMCM vM2502 Hold 4.27 N/A 4.71 493 N/A N/A 4.71 4.94 ns
TsumMMcM_vM2902 Setup XCVM2902 | -0.98 N/A | -1.03 | -1.03 N/A N/A -1.00 | -1.00 ns
THMMCM_VMZQOZ Hold 4.54 N/A 4.93 5.12 N/A N/A 5.00 5.20 ns

Notes:

1. Setup and hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the
global clock input signal using the slowest process, slowest temperature, and slowest voltage. Hold time is measured relative to the
global clock input signal using the fastest process, fastest temperature, and fastest voltage.

2. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible I/0 and CLB flip-flops are clocked by the global clock net.

3. UseIBIS to determine any duty-cycle distortion incurred using various standards.

Package Parameter Guidelines

The parameters in this section provide the necessary values for calculating timing budgets for clock transmitter
and receiver data-valid windows.
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Table 83: Package Skew

Symbol Description Device Package Value Units

PKGSKEW Package Skew'2 XCVYM1102 SFVA784 103 ps
XQVM1102 SSRA784 103 ps

XCVM1302 NBVB1024 160 ps

NSVF1369 135 ps

VFVC1596 132 ps

VSVD1760 289 ps

XCVM1402 NBVB1024 165 ps

NSVF1369 162 ps

VFVC1596 132 ps

VSVD1760 312 ps

XQVM1402 VSRC1596 132 ps

VSRD1760 312 ps

XCVYM1502 NFVB1369 254 ps

VFVC1760 221 ps

VSVA2197 137 ps

XQVM1502 VSRA2197 137 PS

XCVM1802 VFVC1760 214 ps

VSVD1760 211 ps

VSVA2197 111 ps

XQVM1802 VSRD1760 211 ps

VSRA2197 111 ps

XCVM2152 NFVD1024 188 ps

NFYM1369 165 ps

XCVM2202 NSVH1369 164 ps

XCVM2302 VFVF1760 83 ps

XCVM2502 VSVI1760 229 ps

XCVM2902 VFVF1760 85 ps

Notes:

1. These values represent the worst-case skew between any two SelectIO 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.
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DDR4 and LPDDR4/4X Memory Interface Controller

The following table provides the maximum data rates for applicable memory standards using the Versal Prime
device memory PHY. Refer to Versal Adaptive SoC Programmable Network on Chip and Integrated Memory
Controller LogiCORE IP Product Guide (PG313) 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 Versal Adaptive SoC PCB Design User
Guide (UG863), electrical analysis, and characterization of the system.

Table 84: Maximum Physical Interface (PHY) Rate for Integrated Memory Interface Controller

Performance as a Function of Speed Grade and
sl\'l:lemory DRAM Type |PIMM|  XPIO Bank Operating Voltage (Vec soc) —— Units
andard Slots Performance 0.88V (H) 0.80V (M) 0.80V (L)
-3 -2 -2 -1 -2 -1
DDR4 Single rank component3 All 3200 3200 3200 3200 3200 3200 Mb/s
1 rank DIMM?, 1 All 3200 3200 3200 3200 3200 3200 Mb/s
LRDIMM?®
2 rank DIMM# 1 All 2933 2933 2933 2933 2933 2933 Mb/s
1 rank RDIMM, 2 All 2667 2667 2667 2667 2667 2667 Mb/s
2 rank LRDIMM
2 rank RDIMM 2 All 2133 2133 2133 2133 2133 2133 Mb/s
LPDDR4 Single rank component High 4266 4266 3933 3733 3933 3733 Mb/s
LPDDRA4X°® Medium 4266 | 4266 | 3933 | 3733 | 3933 | 3733 | mbss
Low 3200 3200 3200 3200 3200 3200 Mb/s
Dual rank component High 3733 3733 3733 3733 3733 3733 Mb/s
Medium 3733 3733 3733 3733 3733 3733 Mb/s
Low 2933 2933 2933 2933 2933 2933 Mb/s
Notes:

1. The Versal device/package pinout files specify XP1O bank performance (XPIOPerf). See the ASCII package files information in the Versal
Adaptive SoC Packaging and Pinouts Architecture Manual (AMO013).

2. The integrated DDRMC is powered by the Vcc soc supply that operates at 0.80V in low (L) voltage operation, see Table 4: Available Speed
Grades and Operating Voltages.

3. For DDR4 DDP deep components, the maximum data rate is 2933 Mb/s for five or less DDP devices across all speed grades and
temperature grades. For six or more DDP deep devices, the maximum data rate is 2133 Mb/s across all speed grades and temperature
grades. For DDR4 DDP wide components, use single rank component data rates.

. Dual in-line memory module (DIMM) includes RDIMM, SODIMM, and UDIMM.
5. Includes 2 and 4 rank LRDIMM.
For LPDDR4/4X, use the Vivado tool to determine the maximum performance by package and I/O bank combination.
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DDR5 and LPDDR5 Memory Interface Controller for the XCVM2152
Only

The following table provides the maximum data rates for applicable memory standards using the Versal Prime
device memory PHY. Refer to the Programmable Network on Chip and Integrated DDR5/ LPDDR5 Memory
Controller (PG406) 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 Versal Adaptive SoC PCB Design User Guide (UG863), electrical
analysis, and characterization of the system.

Table 85: Maximum Physical Interface (PHY) Rate for Integrated Memory Interface Controller

Performance as a Function of Speed Grade and
sMemory DRAM Type DIMM Operating Voltage (Vcc soc) : Units
tandard Slots | 0.88V (H) 0.80V (M) 0.80V (L)
-2 -2 -1 -2 -1
DDR5 Single rank component 5600 5600 5600 5600 5600 Mb/s
1 rank DIMM? 1 5600 5600 5600 5600 5600 Mb/s
2 rank DIMM? 1 5200 5200 5200 5200 5200 Mb/s
1 rank RDIMM 2 5600 5600 5600 5600 5600 Mb/s
2 rank RDIMM 2 5200 5200 5200 5200 5200 Mb/s
LPDDR5 Single rank component for 6400 6400 6400 6400 6400 Mb/s
VM2152
Single rank component for all 6400 6400 5600 6400 5600 Mb/s
other devices
Dual rank component for 6000 6000 6000 6000 6000 Mb/s
VM2152
Dual rank component 6000 6000 5200 6000 5200 Mb/s
Notes:

1. Theintegrated DDRMC is powered by the V¢ soc supply that operates at 0.80V in low (L) voltage operation, see Table 4.
2. Dual in-line memory module (DIMM) includes SODIMM and UDIMM.
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GTM Transceiver Specifications

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

The Versal Architecture and Product Data Sheet: Overview (DS950) lists the Versal Prime devices that include the
GTM transceivers.

GTM Transceiver DC Input and Output Levels

The following table summarizes the DC specifications of the GTM transceivers in Versal Prime devices. Consult
the Versal Adaptive SoC GTM Transceivers Architecture Manual (AMO17) for further details.

Table 86: GTM Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max | Units
DVppin Differential peak-to-peak input PAM4 600 - 900 mV
voltage (external AC coupled)
NRZ 150 - 900 mV
DyppouT Differential peak-to-peak output | Transmitter output swing is setto 1000100 800 - - mV
voltage'
Vemoutoe | Common mode output voltage: When remote RX is TX output swing = 800 mV Vavccaux — Dyvepout/2 mV
DC (equation based terminated to float
(eq ) TX output swing < 800 mV Vayr - Vppout/2 mv
When remote RX is TX output swing = 800 mV Vavccaux — Dvppout/4 - mV
terminated to Vgx Term? (Vaveeaux = Vex_term)/2
TX output SWing <800 mV Vavit - DVPPOUT/4 - (VAVW - mV
Vrx_TerMm)/2
VeMouTAC Common mode output voltage: Equation based Vavccaux — Dyvepout/2 mV
AC coupled
Rin Differential input resistance - 100 - Q
Rout Differential output resistance - 100 - Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - - 3.7 ps
Cex Recommended external AC coupling capacitor3 - 100 - nF
Notes:

1. The output swing and pre-emphasis levels are programmable using the GTM transceiver attributes discussed in the Versal Adaptive SoC
GTM Transceivers Architecture Manual (AM017) and can result in values lower than reported in this table.

Vrx_term is the remote RX termination voltage. The Vgx term Must be within 7% of the calculated value for Vepvourpce terminated to float.
Other values can be used as appropriate to conform to specific protocols and standards.

Figure 1: Single-Ended Peak-to-Peak Voltage

Voltage
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Figure 2: Differential Peak-to-Peak Voltage

+V —

N / \ / \ / \ leferentlal
0 Peak-to-Peak
[ \ [ \ [ \ Voltage

Differential peak-to-peak voltage = (Single-ended peak-to-peak voltage) x 2

X16639-072117

The following tables summarize the DC specifications of the clock input/output levels of the GTM transceivers
in Versal Prime devices. Consult the Versal Adaptive SoC GTM Transceivers Architecture Manual (AMO017) for
further details.

Table 87: GTM Transceiver Clock Input Level Specification

Symbol DC Parameter Min Typ Max | Units
VipIFe Differential peak-to-peak input voltage 250 - 1600 mV
Viem REFCLK common-mode input voltage - VGTM Avce - mV
Rin Differential input resistance - 100 - Q
Cexr Required external AC coupling capacitor - 10 - nF

Table 88: GTM Transceiver Clock Output Level Specification

Symbol Description Conditions Min Typ Max | Units
VoL Output Low voltage for P and N Rt =100Q across P and N signals 100 - 330 mV
Von Output High voltage for P and N Rr=100Q across P and N signals 500 - 700 mV
Vppout Differential output voltage (P-N), P = High (N- | Ry =100Q across P and N signals 300 - 430 mvV

P), N = High
Vemout Common mode voltage Rr=100Q across P and N signals 300 - 500 mV

GTM Transceiver Switching Characteristics

Consult the Versal Adaptive SoC GTM Transceivers Architecture Manual (AM017) for further information.
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GTM Transceiver Performance

Table 89: GTM Transceiver Performance

Performance as a Function of Speed Grade and
Operating Voltage (Vccint)

Symbol Description CDJil\l,tigg: 0.88V (H) 0.80V (M) [0.725V(L)| 0.70V (L) | units
-3 -2 -2 -1 -2LLI -2 -1
Max | Max | Max Max Max Max Max

FGTMPAMATMAX GTM transceiver PAM4 12 112.00" [ 112.00" | 112.00" [ N/A N/A 112.00" | N/A Gb/s
maximum line rate for -3HSE,
-2HSE, -2MSE, -2MLE, or -2LSE
onIy. RXPPMTOL =+150 ppm.
See Table 97.
GTM transceiver PAM4 106.25 | 106.25 | 106.25 N/A N/A 106.25 N/A Gb/s
maximum line rate. RyppmroL
= RyppmTtoL = £200 ppm. See
Table 97.

FGTMPAM4'I MIN GTM transceiver PAM4 76.00 76.00 76.00 N/A N/A 76.00 N/A Gb/s
minimum line rate

FGTMPAMA2MAX GTM transceiver PAM4 235 58.00 | 56.42 | 56.42 | 53.125 56.42 56.42 | 53.125 | Gb/s
maximum line rate

FGTMPAMA42MIN GTM transceiver PAM4 38.00 38.00 38.00 38.00 38.00 38.00 38.00 Gb/s
minimum line rate

FGTMPAMA4MAX GTM transceiver PAM4 445 29.00 28.21 28.21 | 26.5625 28.21 28.21 | 26.5625 | Gb/s
maximum line rate

FGTMPAMAAMIN GTM transceiver PAM4 19.00 | 19.00 | 19.00 | 19.00 19.00 19.00 | 19.00 | Gb/s
minimum line rate

FGTMNRZ2MAX GTM transceiver NRZ 26 29.00 28.21 28.21 | 26.5625 28.21 28.21 | 26.5625 | Gb/s
maximum line rate

FGTMNRZ2MIN GTM transceiver NRZ 19.00 19.00 19.00 19.00 19.00 19.00 19.00 Gb/s
minimum line rate

FGTMNRZAMAX GTM transceiver NRZ 46.7 15.00 | 15.00 | 15.00 | 15.00 15.00 15.00 | 15.00 | Gb/s
maximum line rate

FGTMNRZ4MIN GTM transceiver NRZ 9.50 9.50 9.50 9.50 9.50 9.50 9.50 Gb/S
minimum line rate

Notes:

1. Refer to the Versal Adaptive SoC GTM Transceivers Architecture Manual (AM017) and Versal Adaptive SoC Packaging and Pinouts Architecture
Manual (AM013) for guidelines when using GTM transceivers targeting 112G long-reach (LR) applications.

Measured at BER of 105

For PAM4, data rates from Fgrmpamazmax to 76.00 Gb/s are not available.
For PAM4, data rates from Fgrmpamaamax to 38.00 Gb/s are not available.
Measured at BER of 106,

Measured at BER of 10712,

For NRZ, data rates from Fgrymnrzamax to 19 Gb/s are not available.

Nouhwbn
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GTM Transceiver Configuration Interface Port Switching Characteristics

Table 90: GTM Transceiver Configuration Interface Port (APB3) Switching Characteristics

o All Speed Grades .
Symbol Description - Units
Min Max
FGTmAPB3 GTMAPB3CLK maximum frequency 100 300 MHz

GTM Transceiver Reference Clock Switching Characteristics

Table 91: GTM Transceiver Reference Clock Switching Characteristics

L . All Speed Grades .
Symbol Description Conditions - Units
Min Typ Max

FecLk! Reference clock frequency range’ 60 - 820 MHz
TreLk Reference clock rise time 20% - 80% - 200 - ps
TreLk Reference clock fall time 80% - 20% - 200 - ps
Tocrer Reference clock duty cycle Transceiver PLL only 40 50 60 %
Notes:

1. The frequency values apply when the reference clock buffer is configured as either an input or output.

GTM Transceiver Reference Clock Oscillator Selection Phase Noise Mask

Table 92: GTM Transceiver Reference Clock Oscillator Selection Phase Noise Mask

Symbol Description’: 2 Offset Min Typ Max Units
Frequency
LCPLLREFCLKMASK LCPLL reference clock select phase noise mask at 10 kHz - - -112 dBc/Hz
REFCLK frequency = 156.25 MHz
100 kHz - - -128
1 MHz - - -145
LCPLLO reference clock select phase noise mask 10 kHz - - -103 dBc/Hz
at REFCLK frequency = 312.5 MHz
100 kHz - - -123
1 MHz - - -143
LCPLLO reference clock select phase noise mask 10 kHz - - -98 dBc/Hz
at REFCLK frequency = 625 MHz
100 kHz - - =117
1 MHz - - -140

Notes:
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.
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GTM Transceiver Digital Monitor Clock

Table 93: GTM Transceiver Digital Monitor Port Switching Characteristics

o All Speed Grades .
Symbol Description Units

Min Max

FGTMDMONITORCLK_ INPUT GTM transceiver digital monitor port input 100 500 MHz
maximum frequency

FGTMDMONITORCLK_OUTPUT GTM transceiver digital monitor port output 100 500 MHz
maximum frequency

GTM Transceiver PLL/Lock Time Adaptation

Table 94: GTM Transceiver PLL/Lock Time Adaptation

All Speed Grades

Symbol Description Conditions - Units
Min Typ Max
TLock Initial PLL lock Reference clock frequency = 200 MHz - - 3 ms
Reference clock frequency < 200 MHz - - 5.7 ms
ToLock Clock recovery phase acquisition PAMA4 (<39 Gb/s) Short reach (IL < 12db) - 6.21x1010 - Ul
and adaptation time Long reach (IL = 12db) - 7.71x10° - ul
PAM4 (239 Gb/s) Short reach (IL < 12db) - 4x1010 - Ul
Long reach (IL > 12db) - 1.54x1010 - Ul
NRZ - 1.54x1010 - Ul
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GTM Transceiver User Clock Switching Characteristics

Table 95: GTM Transceiver User Clock Switching Characteristics

Performance as a Function of Speed Grade and Operating
Data Wid}:IB'l.tC)onditions Voltage (Vcent)
Symbol Description’ I 0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L) Units
InLt:grir::al Inte{ggri\cnect 3 2 2 1 2LLI 2 1

FrxouTpma TXOUTCLK maximum frequency sourced from OUTCLKPMA 906.25 | 881.56 | 881.56 | 830.08 881.56 881.56 | 830.08 MHz
FRXOUTPMA RXOUTCLK maximum frequency sourced from OUTCLKPMA 725.00 705.25 705.25 664.06 705.25 705.25 664.06 MHz
FrxoutPrROGDIV TXOUTCLK maximum frequency sourced from TXPROGDIVCLK 906.25 881.56 881.56 830.08 881.56 881.56 830.08 MHz
FrxoUuTPROGDIV RXOUTCLK maximum frequency sourced from RXPROGDIVCLK 725.00 705.25 705.25 664.06 705.25 705.25 664.06 MHz
Frxan TXUSRCLK maximum frequency PAM4 128 64 664.063 | 664.063 | 664.063 | 664.063 664.063 664.063 | 664.063 | MHz
80 664.063 | 664.063 | 664.063 | 664.063 664.063 664.063 | 664.063 MHz

128 664.063 | 664.063 | 664.063 | 415.039 440.781 664.063 | 415.039 | MHz

160 664.063 | 664.063 | 664.063 | 332.031 352.625 664.063 | 332.031 | MHz

256 437.500 | 437.500 | 437.500 | 207.520 220.391 437.500 | 207.520 MHz

320 350.000 | 350.000 | 350.000 | 166.016 176.313 350.000 | 166.016 | MHz

512 218.750 | 218.750 | 218.750 | 103.760 110.195 218.750 | 103.760 MHz

NRz 64 32 664.063 | 664.063 | 664.063 | 664.063 664.063 664.063 | 664.063 MHz

40 664.063 | 664.063 | 664.063 | 664.063 664.063 664.063 | 664.063 | MHz

64 453.125 | 440.781 | 440.781 | 415.039 440.781 440.781 | 415.039 MHz

80 362.500 | 352.625 | 352.625 | 332.031 352.625 352.625 | 332.031 MHz

128 226.563 | 220.391 | 220.391 | 207.520 220.391 220.391 | 207.520 | MHz

160 181.250 | 176.313 | 176.313 | 166.016 176.313 176.313 | 166.016 | MHz

256 113.281 | 110.195 | 110.195 | 103.760 110.195 110.195 | 103.760 MHz
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Table 95: GTM Transceiver User Clock Switching Characteristics (cont'd)

Performance as a Function of Speed Grade and Operating
Data Wid}:IB'l.tC)onditions Voltage (Vcent)
Symbol Description’ ! 0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L) Units
InLt:grir::al Inte{ggri\cnect 3 2 2 1 2LLI 2 1

Frxin RXUSRCLK maximum frequency PAM4 160 64 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 664.063 [ MHz
80 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 664.063 [ MHz

128 664.063 | 664.063 | 664.063 | 415.039 | 440.781 | 664.063 | 415.039 [ MHz

160 664.063 | 664.063 | 664.063 | 332.031 | 352.625 | 664.063 | 332.031 [ MHz

256 437.500 | 437.500 | 437.500 | 207.520 | 220.391 | 437.500 | 207.520 | MHz

320 350.000 | 350.000 | 350.000 | 166.016 | 176.313 | 350.000 | 166.016 | MHz

512 218.750 | 218.750 | 218.750 | 103.760 | 110.195 | 218.750 | 103.760 | MHz

NRZ 80 32 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 664.063 [ MHz

40 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 664.063 [ MHz

64 453.125 | 440.781 | 440.781 | 415.039 | 440.781 | 440.781 | 415.039 | MHz

80 362.500 | 352.625 | 352.625 | 332.031 | 352.625 | 352.625 | 332.031 | MHz

128 226.563 | 220.391 | 220.391 | 207.520 | 220.391 | 220.391 | 207.520 | MHz

160 181.250 | 176.313 | 176.313 | 166.016 | 176.313 | 176.313 | 166.016 | MHz

256 113.281 | 110.195 | 110.195 | 103.760 | 110.195 | 110.195 | 103.760 [ MHz

Notes:
1. Clocking must be implemented as described in the Versal Adaptive SoC GTM Transceivers Architecture Manual (AM017).
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GTM Transceiver Transmitter and Receiver Switching Characteristics

Table 96: GTM Transceiver Transmitter Switching Characteristics

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Symbol Description Conditions Min Typ Max Units
FeTMPAMATX Transmitter PAM4 serial data rate range 19.0 - FeTmPAMAMAX Gb/s
FGTMNRZTX Transmitter NRZ serial data rate range 9.5 - FGTMNRZMAX Gb/s
Tsiew TX slew rate - 4.76x104 - V/us
Tj3u112_PAMA TX uncorrelated jitter > @103 PAM4 [112Gb/s - - 0.125 Ul
Tj3u03112_PAMA TX uncorrelated jitter on edge - _ 0.115 Ul

0-323 @103
Teoj112_PAM4 TX even-odd jitter _ 0.015 U
Tj3U106.25_PAMA4 TX uncorrelated jitter> 3 @103 PAM4 | 106.25 Gb/s - - 0.125 Ul
Tj3003106.25_PAMA4 TX uncorrelated jitter on edge - _ 0.115 Ul

0-323 @103
Teoj106.25_PAMA TX even-odd jitter _ _ 0.025 U
Tjau76_pPAMa TX uncorrelated jitter @104 PAM4 76 Gb/s - - 0.128 Ul
Tjau0376_PAMA4 TX uncorrelated jitter on edge - _ 0.118 Ul

0-3 @10
Teoj76_PAMA4 TX even-odd jitter _ _ 0.025 Ul
Tjauss_pama TX uncorrelated jitter @104 PAM4 58 Gb/s - - 0.118 Ul
Teo)58_PAMA TX even-odd jitter - _ 0.025 Ul
Tjause.5_PAMA4 TX uncorrelated jitter @104 PAM4 56.5 Gb/s - - 0.118 Ul
Teo)56.5_PAMA TX even-odd jitter _ _ 0.019 U
Tjaus3.125_PAM4 TX uncorrelated jitter @104 PAM4 53.125 Gb/s - - 0.118 Ul
Teo)53.125_PAM4 TX even-odd jitter _ _ 0019 Ul
Tjau2s.21_PAMA TX uncorrelated jitter @10~ PAM4 | 28.21 Gb/s - - 0.118 Ul
Teoj28.21_PAMA Deterministic jitter _ _ 0.019 Ul
Tiau19 PAMA TX uncorrelated jitter @104 PAM4 19 Gb/s - - 0.118 Ul
TEeoj19_PAMA Deterministic jitter _ _ 0.019 Ul
Tj29 NRz Total jitter* NRZ 29 Gb/s - - 0.28 Ul
Dj29 NRz Deterministic jitter? - - 0.17 U1
Tj28.21 NRZ Total jitter* NRZ 28.21 Gb/s - - 0.28 Ul
Dj28.21 NRZ Deterministic jitter? _ _ 017 Ul
T)26.5625_NRZ Total jitter NRZ 26.5625 Gb/s - - 0.28 Ul
Dj26.5625_NRz Deterministic jitter? _ _ 017 Ul
Tj25.78125_NRZ Total jitter* NRZ 25.78125 Gb/s - - 0.28 Ul
Dj25.78125_NRz Deterministic jitter? - - 0.17 Ul
Tj2a NRz Total jitter* NRZ 24 Gb/s - - 0.28 Ul
Dj24 NRz Deterministic jitter? _ _ 017 Ul
Tj19.6.NRZ Total jitter* NRZ 19.6 Gb/s - - 0.28 Ul
Dj19.6_.NRZ Deterministic jitter? _ _ 017 U
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Table 96: GTM Transceiver Transmitter Switching Characteristics (cont'd)

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Symbol Description Conditions Min Typ Max Units
Tj9.5.NRZ Total jitter4 NRZ 9.5 Gb/s - - 0.28 Ul
Djg.5 NRz Deterministic jitter? - - 0.17 U1
Notes:
1. See GTM Transceiver Performance for maximum supported line rate.
2 Using LCPLL FBDIV = 32.
3. Setup with -11 dB channel lost at Nyquist.
4. NRZjitter values are based on a bit-error ratio of 10712,
Table 97: GTM Transceiver Receiver Switching Characteristics
Symbol Description Conditions Min Typ Max Units
FGTMPAMA4RX Receiver PAM4 serial data rate range 19.0 - Fetmpamamax' | Gb/s
FGTMNRZRX Receiver NRZ serial data rate range 9.5 - FGTMNRZMAX Gb/s
RyrL Run length (CID) - - 128 Ul
RxppmTOL Data/REFCLK PPM offset tolerance <106.25 Gb/s -200 - 200 ppm
Data/REFCLK PPM offset tolerance >106.25 Gb/s -150 - 150 ppm
S) Jitter Tolerance? 3.4
JT s1112_PAM4 Sinusoidal jitter PAM4 | 112 Gb/s® 0.05 - - Ul
J1 5j106_PAMA Sinusoidal jitter PAM4 | 106 Gb/s 0.05 - - Ul
JT 576 PAMA Sinusoidal jitter PAM4 |76 Gb/s 0.05 - - Ul
J1_5j58 PAMA Sinusoidal jitter PAM4 |58 Gb/s 0.05 - - UI
J1 5j56.5 PAMA Sinusoidal jitter PAM4 | 56.5 Gb/s 0.05 - - Ul
)7 5j53.125_PAM4 Sinusoidal jitter PAM4 |53.125 Gb/s 0.05 - - Ul
J1 5148 PAMA Sinusoidal jitter PAM4 | 48 Gb/s 0.05 - - Ul
J1 5j39.2 PAMA Sinusoidal jitter PAM4 |39.2 Gb/s 0.05 - - Ul
)7 5j20.6_PAMA Sinusoidal jitter PAM4 |20.6 Gb/s 0.05 - - Ul
JT 529 NRZ Sinusoidal jitter NRZ 29 Gb/s 0.3 - - Ul
J1 52578125 NRZ Sinusoidal jitter NRZ | 25.78125 Gb/s 0.3 - - Ul
JT 519.6 NRZ Sinusoidal jitter NRZ 19.6 Gb/s 0.3 - - Ul
JT.51103.NRZ Sinusoidal jitter NRZ 10.3 Gb/s 0.3 - - Ul
J1.5j9.5.NRZ Sinusoidal jitter NRZ |9.5Gb/s 0.3 - - ul
Notes:

1. See GTM Transceiver Performance for maximum supported line rate.

vk wn

The frequency of the injected sinusoidal jitter is 20 MHz.
Only supported in -3HSE, -2MSE, -2MLE, -2LSE, and -2LLE devices.

GTM Transceiver Electrical Compliance

PAMA4 values are measured at a bit error ratio of 1076 for line rates <76 Gb/s and 107 for line rates >76 Gb/s.
NRZ values are based on a bit error ratio of 10712,

The Versal Adaptive SoC GTM Transceivers Architecture Manual (AM017) 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.
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Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 98: GTM Transceiver Protocol List

Protocol Specification Modulation Se&a; llgte ci':::ﬁ::ée
400GAUI-4 IEEE 802.3ck 120F/120G D3.3 PAM4 106.25 Compliant
200GAUI-2 IEEE 802.3ck 120F/120G D3.3 PAM4 106.25 Compliant
100GAUI-1 IEEE 802.3ck 120F/120G D3.3 PAM4 106.25 Compliant
400GBASE-CR4/KR4 IEEE 802.3ck 162/163 D3.3 PAM4 106.25 Compliant
200GBASE-CR2/KR2 IEEE 802.3ck 162/163 D3.3 PAM4 106.25 Compliant
100GBASE-CR/KR IEEE 802.3ck 162/163 D3.3 PAM4 106.25 Compliant
400GAUI-8 IEEE 802.3bs 120D/120E PAM4 53.125 Compliant
200GAUI-4 IEEE 802.3bs 120D/120E PAM4 53.125 Compliant
100GAUI-2 IEEE 802.3cd 135G/135F PAM4 53.125 Compliant
50GAUI-1 IEEE 802.3cd 135G/135F PAM4 53.125 Compliant
200GBASE-KR4 IEEE 802.3cd 137 PAM4 53.125 Compliant
200GBASE-CR4 IEEE 802.3cd 136A PAM4 53.125 Compliant
100GBASE-KR2 IEEE 802.3cd 137 PAM4 53.125 Compliant
100GBASE-CR2 IEEE 802.3cd 136A PAM4 53.125 Compliant
50GBASE-KR IEEE 802.3cd 137 PAM4 53.125 Compliant
50GBASE-CR IEEE 802.3cd 136A PAM4 53.125 Compliant
CAUI-4 IEEE 802.3bm 83D/83E NRZ 25.78125 Compliant
50GAUI-2 IEEE 802.3cd 135D/135E NRZ 26.5625 Compliant
LAUI-2 IEEE 802.3cd 135B/135C NRZ 25.78125 Compliant
25GAUI-1 IEEE 802.3cd 109A/109B NRZ 27.78125 Compliant
100GBASE-KR4 IEEE 802.3bj 93.8 NRZ 25.78125 Compliant
100GBASE-CR4 IEEE 802.3bj 92A NRZ 25.78125 Compliant
25GBASE-KR IEEE 802.3by 111 NRZ 25.78125 Compliant
25GBASE-CR IEEE 802.3by 110 NRZ 25.78125 Compliant
XLPPI IEEE 802.3 86A NRZ 10.3125 Compliant
40GBASE-CR4 IEEE 802.3 85A NRZ 10.3125 Compliant
10GBASE-SR/LR SFF8431 NRZ 10.3125 Compliant
10GBASE-KR IEEE 802.3 72 NRZ 10.3125 Compliant
CEI-56G-VSR/MR/LR-PAM4 Common Electrical (I/O) CEI 4.0 PAM4 39.2-58 Compliant
CEI-25G/28G-VSR/MR/LR Common Electrical (I/O) CEI 4.0 NRZ 19.9-28.1 Compliant
CEI-11G-SR/MR/LR Common Electrical (I/O) CEI 4.0 NRZ 10.3-11.2 Compliant
10G-15G backplane capability 10G NRZ interfaces over backplanes that fall within NRZ 15 Compliant

the high-confidence region defined by IEEE 802.3
Clause 72
28.21G PAM4 backplanes Insertion loss @ Nyquist (7.05 GHz) at BER < 10e™!7 PAMA4 28.21 Compliant
with FEC
58G PAM4 backplanes IEEE 802.3bj style backplanes and copper cables at PAM4 58 Compliant
58 Gb/s (35 dB with RS (544, 514) FEC)
OTU4 optical modules NRZ optical 100G OTU4 and OTUCn requirements to CFP2, CFP4, NRz 28.21 Compliant
7% FEC and QSFP28 optics, OIF-CEI28-VSR
OTU4 optical module PAM4 optical 100G QSFP56, OIF-CEI56-VSR PAMA4 56.4 Compliant
7% FEC
Interlaken 25.78125G OIF-CEI-25G-MR @ 20 dB loss NRZ 25.78125 Compliant
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Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 98: GTM Transceiver Protocol List (cont'd)

e . . Serial Rate | Electrical
Protocol Specification Modulation (Gb/s) Compliance
Interlaken 12.5G OIF-CEI-11G-SR (extended) NRZ 12.5 Compliant
CPRI 48G PAM4 Fibre channel datapath and 1-lane FEC with PAMA4 48 Compliant
customer alignment implemented in logic with
64b/66b encoding
CPRI 24G, 12G, and 10.1G NRZ CPRI_v_6_1_2014-07-01 NRZ 24,12 Compliant
Notes:

1.
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GTY and GTYP Transceiver Specifications

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

The Versal Architecture and Product Data Sheet: Overview (DS950) lists the Versal Prime devices that include the
GTY and GTYP transceivers.

GTY and GTYP Transceiver DC Input and Output Levels

The following table summarizes the DC specifications of the GTY and GTYP transceivers in Versal Prime

devices. Consult the Versal Adaptive SoC GTY and GTYP Transceivers Architecture Manual (AM002) for further

details.

Table 99: GTY and GTYP Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max | Units
DVppin Differential peak-to-peak input voltage |>10.3125 Gb/s 150 - 1250 mV
external AC coupled
( pled) 6.6 Gb/s to 10.3125 Gb/s 150 - 1250 mv
<6.6 Gb/s 150 - 2000 mV
Vin Single-ended input voltage. Voltage DC coupled Vgry avrr = 1.2V -200 - Vary aviT mV
measured at the pin referenced to
GND.
Vemin Common mode input voltage DC coupled Vgry avrr = 1.2V - 2/3Very avT - mV
DyppouT Differential peak-to-peak output Transmitter output swing is set 800 - - mV
voltage' to11111
Vemoutoe | Common mode output voltage: DC When remote RX termination is Dyppout/2 mV
coupled (equation based)? floating
When remote RX is terminated Vex_TErm/2 + Dyppout/4 mV
t0 VRx_TERM®
VemouTac Common mode output voltage: AC Equation based Dyppout/2 mV
coupled
Rin Differential input resistance - 100 - Q
Rout Differential output resistance - 100 - Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - - 10 ps
Cext Recommended external AC coupling capacitor? - 100 - nF
Notes:

1. The output swing and pre-emphasis levels are programmable using the GTY and GTYP transceiver attributes discussed in the Versal
Adaptive SoC GTY and GTYP Transceivers Architecture Manual (AM002) and can result in values lower than reported in this table.

2. Remote RX termination = GND is not supported.

3. Vex 1erm is the remote RX termination voltage. Vcmoutoc vrxrerm Should be less than 0.92V.

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

Figure 3: Single-Ended Peak-to-Peak Voltage
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Figure 4: Differential Peak-to-Peak Voltage
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Versal Prime Series Data Sheet: DC and AC Switching Characteristics

The following tables summarize the DC specifications of the clock input/output levels of the GTY and GTYP
transceivers in Versal Prime devices. Consult the Versal Adaptive SoC GTY and GTYP Transceivers Architecture
Manual (AMO002) for further details.

Table 100: GTY and GTYP Transceiver Clock Input Level Specification

Symbol DC Parameter Min Typ Max | Units
VipIFe Differential peak-to-peak input voltage 250 - 1600 mV
Viem REFCLK common-mode input voltage - V6T Avce Oor - mV

Varyp_aAvce
RN Differential input resistance - 100 - Q
Cexr Required external AC coupling capacitor - 10 - nF
Table 101: GTY and GTYP Transceiver Clock Output Level Specification

Symbol Description Conditions Min | Typ | Max | Units
VoL Output Low voltage for P and N Rr=100Q across P and N signals 100 - 330 mV
VoH Output High voltage for P and N Rt =100Q across P and N signals 500 - 700 mV
VbbouT Differential output voltage (P-N), P = High (N-P), Rr=100Q across P and N signals 300 - 430 mV

N = High
Vemout Common mode voltage Rt =100Q across P and N signals 300 - 500 mV

GTY and GTYP Transceiver Switching Characteristics

Consult the Versal Adaptive SoC GTY and GTYP Transceivers Architecture Manual (AM002) for further information.
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GTY and GTYP Transceiver Performance

Table 102: GTY Transceiver Performance

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade and Operating Voltage (Vccint)

Symbol | Description SD‘:SI";;:* gi‘:,tigg: 0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L) Units
-2 -2 -1 -2LLI -2 -1
FaTymax GTY maximum line rate 28.21 28.21 26.5625 28.21 28.21 25.78125 Gb/s
FGTYMIN GTY minimum line rate 1.2 1.2 1.2 1.2 1.2 1.2 Gb/s
Min Max Min Max Min Max Min Max Min Max Min Max
Feryrrange | RINGPLL line rate range' 2 1 12.5 12.5 12.5 12.5 12.5 12.5 Gb/s
2 4 8 4 8 4 8 4 8 4 8 4 8 Gb/s
4 4 4 2 4 2 4 2 4 2 4 Gb/s
8 1.2 2 1.2 2 1.2 2 1.2 2 1.2 2 1.2 2 Gb/s
Min Max Min Max Min Max Min Max Min Max Min Max
Forvirange | LCPLL line rate 1 1 16 28.21 16 28.21 16 26.5625 16 28.21 16 28.21 16 | 2578125 | Gb/s
range’ 2 8 | 16375 | 8 | 16375 | 8 16.375 8 | 16375 | 8 | 16375 | 8 | 16375 | ab/s
1 2 8 14.105 8 14.105 8 13.28125 8 14.105 8 14.105 8 12.891 Gb/s
2 4 8.1875 4 8.1875 4 8.1875 4 8.1875 4 8.1875 4 8.1875 Gb/s
1 4 4 7.0525 4 7.0525 4 6.640625 4 7.0525 4 7.0525 4 6.4453125 | Gb/s
2 2 4.09375 2 4.09375 2 4.09375 2 4.0938 2 4.0938 2 4.09375 Gb/s
1 8 2 3.52625 2 3.52625 2 3.3203125 2 3.5263 2 3.5263 2 3.2226563 Gb/s
2 1.2 | 2.046875 1.2 | 2.046875 1.2 | 1.66015625 | 1.2 1.7631 1.2 1.7631 1.2 | 2.046875 Gb/s
Min Max Min Max Min Max Min Max Min Max Min Max
FreLLrange | RINGPLL frequency range 4 8 4 8 4 8 4 8 4 8 4 8 GHz
FLcpLirange | LCPLL frequency range 8 16.375 8 16.375 8 16.375 8 16.375 8 16.375 8 16.375 GHz
Notes:
1. The values listed are the rounded results of the calculated equation (2 x RINGPLL_Frequency)/Subrate_Divider.
2. The highest supported line rate when using the RPLL to drive the datapath is 12.5 Gb/s.
3. Thevalues listed are the rounded results of the calculated equation (2 x LCPLL_Frequency)/(Output_Divider x Subrate_Divider).
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Table 103: GTYP Transceiver Performance

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade and Operating Voltage (Vccint)
Symbol |Description SD‘:"‘I’I' ;‘:f g;:ltig:: 0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L) Units
-3 -2 -2 -1 -2LLI -2 -1
FeTYyPMAX GTYP maximum line rate 32.75 (LPM) 32.00 32.00 26.5625 32.00 32.00 25.78125 Gb/s
32 (DFE)
FoTvPmIN GTYP minimum line rate 1.2 1.2 1.2 1.2 1.2 1.2 1.2 Gb/s
Min Max Min Max Min Max Min Max Min Max Min Max Min Max
Feryprrange | RINGPLL line rate range’- 1 12.5 12.5 12.5 12.5 12.5 12.5 12.5 Gb/s
’ 2 4 8 4 8 4 8 4 8 4 8 4 8 4 8 Gb/s
4 2 4 4 4 2 4 2 4 2 4 2 4 Gb/s
8 1.2 2 1.2 2 1.2 2 1.2 2 1.2 2 1.2 2 1.2 2 Gb/s
Min Max Min Max Min Max Min Max Min Max Min Max Min Max
FerypLrange | LCPLL line 1 1 16 32.75 16 32.00 16 32.00 16 | 26.5625 | 16 32.00 16 32.00 16 | 25.78125 | Gb/s
rate range3 (LPM)
32 (DFE)
2 8 16.375 8 16.375 8 16.375 8 16.375 8 16.375 8 16.375 8 16.375 Gb/s
2 1 8 16.375 8 16.375 8 16.375 8 16.375 8 16.375 8 16.375 8 16.375 Gb/s
2 4 8.1875 4 8.1875 4 8.1875 4 8.1875 4 8.1875 4 8.1875 4 8.1875 Gb/s
4 1 4 8.1875 4 8.1875 4 8.1875 4 8.1875 4 8.1875 4 8.1875 4 8.1875 Gb/s
2 2 4.09375 2 4.09375 2 4.09375 2 4.09375 2 4.09375 2 4.09375 2 4.09375 Gb/s
8 1 2 4.09375 2 4.09375 2 4.09375 2 4.09375 2 4.09375 2 4.09375 2 4.09375 Gb/s
2 1.2 | 2.046875 | 1.2 | 2.046875 | 1.2 | 2.046875 | 1.2 | 2.046875 | 1.2 | 2.046875 | 1.2 | 2.046875 | 1.2 | 2.046875 | Gb/s
Min Max Min Max Min Max Min Max Min Max Min Max Min Max
FreLLrange | RINGPLL frequency range 4 8 4 8 4 8 4 8 4 8 4 8 4 8 GHz
FLcpiirange | LCPLL frequency range 8 16.375 8 16.375 8 16.375 8 16.375 8 16.375 8 16.375 8 16.375 GHz
Notes:
1. The values listed are the rounded results of the calculated equation (2 x RINGPLL_Frequency)/Subrate_Divider.
2. The highest supported line rate when using the RPLL to drive the datapath is 12.5 Gb/s.
3. The values listed are the rounded results of the calculated equation (2 x LCPLL_Frequency)/(Output_Divider x Subrate_Divider).
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AM D‘l Versal Prime Series Data Sheet: DC and AC Switching Characteristics

GTY and GTYP Transceiver Configuration Interface Port Switching
Characteristics

Table 104: GTY and GTYP Transceiver Configuration Interface Port (APB3) Switching Characteristics

o All Speed Grades .
Symbol Description - Units
Min Max
Feryapss GTYAPB3CLK frequency 100 300 MHz
GTY and GTYP Transceiver Reference Clock Switching Characteristics
Table 105: GTY and GTYP Transceiver Reference Clock Switching Characteristics
L . All Speed Grades .
Symbol Description Conditions - Units
Min Typ Max
FeTv REFCLK! Reference clock frequency range 60 - 820 MHz
TreLk Reference clock rise time 20% - 80% - 200 - ps
TrcLk Reference clock fall time 80% - 20% - 200 - ps
TocRer Reference clock duty cycle Transceiver PLL only 40 50 60 %
Notes:

1. The frequency values apply when the reference clock buffer is configured as either an input or output.
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Versal Prime Series Data Sheet: DC and AC Switching Characteristics

GTY and GTYP Transceiver Reference Clock Oscillator Selection Phase Noise

Mask
Table 106: GTY and GTYP Transceiver Reference Clock Oscillator Selection Phase Noise Mask
C 12 Offset . .
Symbol Description Frequency Min Typ Max Units
LCPLLREFcLKMASK LCPLL reference clock select phase noise mask at 10 kHz - - -112 dBc/Hz
GTY_REFCLK frequency = 156.25 MHz
100 kHz - - -128
1 MHz - - -145
LCPLL reference clock select phase noise mask at 10 kHz - - -103 dBc/Hz
GTY_REFCLK frequency = 312.5 MHz
100 kHz - - -123
1 MHz - - -143
LCPLL reference clock select phase noise mask at 10 kHz - - -98 dBc/Hz
GTY_REFCLK frequency = 625 MHz
100 kHz - - -117
1 MHz - - -140
RINGPLLRgrcLkMASK RINGPLL reference clock select phase noise mask 10 kHz - - -112 dBc/Hz
at GTY_REFCLK frequency = 156.25 MHz
100 kHz - - -128
1 MHz - - -145
50 MHz - - -145
RINGPLL reference clock select phase noise mask 10 kHz - - -103 dBc/Hz
TY_REFCLK fi =312.5MH
at GTY_REFCLK frequency = 312.5 z 100 kHz " " 123
1 MHz - - -143
50 MHz - - -145
RINGPLL reference clock select phase noise mask 10 kHz - - -98 dBc/Hz
at GTY_REFCLK frequency = 625 MHz
100 kHz - - =117
1 MHz - - -140
50 MHz - - -144

Notes:

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

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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AM Dn Versal Prime Series Data Sheet: DC and AC Switching Characteristics
GTY and GTYP Transceiver PLL/Lock Time Adaptation

Table 107: GTY and GTYP Transceiver PLL/Lock Time Adaptation

All Speed Grades
Symbol Description Conditions - Units
Min Typ Max
TLock Initial PLL lock Reference clock frequency = - - 3 ms
150 MHz
Reference clock frequency < - - 5.7 ms
150 MHz
ToLock Clock recovery phase acquisition and After the PLL is locked to the - 50,000 37 x 106 Ul
adaptation time for decision feedback reference clock, this is the
equalizer (DFE) time it takes to lock the clock
— data recovery (CDR) to the -
Clock recovery phase acquisition and data present at the input. - 50,000 2.3x10 UI
adaptation time for low-power mode (LPM)
when the DFE is disabled

GTY and GTYP Transceiver Digital Monitor Clock

Table 108: GTY and GTYP Transceiver Digital Monitor Port Switching Characteristics

L All Speed Grades .
Symbol Description Units

Min Max

FGTYDMONITORCLK INPUT GTY and GTYP transceiver digital monitor port 100 500 MHz
input maximum frequency

FGTYDMONITORCLK_OUTPUT GTY and GTYP transceiver dlgltal monitor port 100 500 MHz
output maximum frequency
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AM D‘l Versal Prime Series Data Sheet: DC and AC Switching Characteristics

GTY and GTYP Transceiver User Clock Switching Characteristics

Table 109: GTY Transceiver User Clock Switching Characteristics

Performance as a Function of Speed Grade and
Data Width.Conditions Operating Voltage (Vccint)
Symbol Description’ (Bit) 0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L) Units
Inl-t:;:::al Intelt-'g;?cnect 2 2 1 2LLI 2 1

FIXOUTPMA TXOUTCLK maximum frequency sourced from OUTCLKPMA 664.063 664.063 | 664.063 664.063 664.063 | 644.531 | MHz
FRXOUTPMA RXOUTCLK maximum frequency sourced from OUTCLKPMA 664.063 664.063 664.063 664.063 664.063 644.531 MHz
FrxoutPrROGDIV TXOUTCLK maximum frequency sourced from OUTPROGDIV 1024.000 1024.000 | 664.063 664.063 664.063 644.531 MHz
FRXOUTPROGDIV RXOUTCLK maximum frequency sourced from OUTPROGDIV 1024.000 | 1024.000 | 664.063 664.063 664.063 | 644.531 | MHz
Frxn TXUSRCLK maximum frequency 16 16 440.781 440.781 415.040 402.832 402.832 402.832 MHz
32 220.391 220.391 | 207.520 201.416 201.416 | 201.416 | MHz

32 32 440.781 440.781 | 415.040 402.832 402.832 | 402.832 | MHz

64 220.391 220.391 207.520 201.416 201.416 201.416 MHz

64 64 440.781 440.781 | 415.039 402.832 402.832 | 402.832 | MHz

128 220.391 220391 | 207.520 201.416 201.416 | 201.416 | MHz

20 20 352.625 352.625 332.032 352.625 352.625 322.266 MHz

40 176.313 176.313 | 166.016 176.313 176.313 | 161.133 | MHz

40 40 664.063 664.063 664.063 664.063 664.063 644.531 MHz

80 176.313 176.313 166.016 176.313 176.313 161.133 MHz

80 80 352.625 352.625 | 332.032 352.625 352.625 | 322.266 | MHz

160 176.313 176.313 166.016 176.313 176.313 161.133 MHz
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AM D‘l Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 109: GTY Transceiver User Clock Switching Characteristics (cont'd)

. . Performance as a Function of Speed Grade and
Data Wldz:IB'litC)ondltlons Operating Voltage (Vccint)
Symbol Description’ 0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L) Units

Inl-t:;:::al Intelt-'g;?cnect 2 2 1 2LLI 2 1
FRYIN RXUSRCLK maximum frequency 16 16 440.781 | 440.781 | 415.040 | 402.832 | 402.832 | 402.832 | MHz
32 220391 | 220391 | 207.520 | 201.416 | 201.416 | 201.416 | MHz
32 32 440.781 | 440.781 | 415.040 | 402.832 | 402.832 | 402.832 | MHz
64 220391 | 220391 | 207.520 | 201.416 | 201.416 | 201.416 | MHz
64 64 440.781 | 440.781 | 415.039 | 402.832 | 402.832 | 402.832 | MHz
128 220391 | 220391 | 207.520 | 201.416 | 201.416 | 201.416 | MHz
20 20 352.625 | 352.625 | 332.032 | 352.625 | 352.625 | 322.266 | MHz
40 176313 | 176313 | 166.016 | 176313 | 176313 | 161.133 | MHz
40 40 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 644.531 | MHz
80 176313 | 176313 | 166.016 | 176313 | 176313 | 161.133 | MHz
80 80 352,625 | 352.625 | 332.031 | 352.625 | 352.625 | 322.266 | MHz
160 176.313 | 176313 | 166.016 | 176313 | 176313 | 161.133 | MHz

Notes:
1. Clocking must be implemented as described in the Versal Adaptive SoC GTY and GTYP Transceivers Architecture Manual (AM002).

Table 110: GTYP Transceiver User Clock Switching Characteristics

. . Performance as a Function of Speed Grade and Operating
Data Wld}:gif)ondltlons Voltage (Vcent)
Symbol Description’ 0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L) Units
Interpal Intercopnect 3 2 2 1 2LLI 2 1
Logic Logic
FIXOUTPMA TXOUTCLK maximum frequency sourced from OUTCLKPMA 664.063 | 664.063 | 664.063 | 664.063 664.063 664.063 | 644.531 | MHz
FRxouTPMA RXOUTCLK maximum frequency sourced from OUTCLKPMA 664.063 664.063 664.063 664.063 664.063 664.063 644.531 MHz
FIXOUTPROGDIV TXOUTCLK maximum frequency sourced from OUTPROGDIV 1024.000 | 1024.000 | 1024.000 1000 664.063 664.063 | 644.531 | MHz
FRXOUTPROGDILV RXOUTCLK maximum frequency sourced from OUTPROGDIV 1024.000 | 1024.000 | 1024.000 1000 664.063 664.063 | 644.531 | MHz
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AM D‘l Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 110: GTYP Transceiver User Clock Switching Characteristics (cont'd)

. . Performance as a Function of Speed Grade and Operating
Data Wldz:IB'litC)ondltlons Voltage (Vcent)
Symbol Description’ 0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L) Units
Inl-t:;:::al Intelr-'g;?cnect 3 2 2 1 2LLI 2 1
Frxan TXUSRCLK maximum frequency 16 16 511.719 440.781 440.781 415.039 402.832 402.832 402.832 MHz
32 255.859 | 220.391 | 220.391 | 207.520 | 201.416 | 201.416 | 201.416 | MHz
32 32 511.719 | 440.781 | 440.781 | 415.039 | 402.832 | 402.832 | 402.832 | MHz
64 255.859 | 220391 | 220391 | 207.520 | 201.416 | 201.416 | 201.416 | MHz
64 64 511.719 500 500 415.039 500 500 402.832 [ MHz
(LPM)
500 (DFE)
128 255.859 250 250 207.520 250 250 201.416 | MHz
(LPM)
250 (DFE)
20 20 409.375 | 352.625 | 352.625 | 332.032 | 352.625 | 352.625 | 322.266 | MHz
40 204.688 | 176.313 | 176.313 | 166.016 | 176313 | 176313 | 161.133 | MHz
40 40 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 644.531 | MHz
80 204.688 | 176.313 | 176.313 | 166.016 | 176313 | 176313 | 161.133 | MHz
80 80 409.375 400 400 332.031 400 400 322.266 | MHz
(LPM)
400 (DFE)
160 204.688 200 200 166.016 200 200 161.133 | MHz
(LPM)
200 (DFE)

DS956 (v1.15) March 14, 2025
Product Specification l Send Feedback l 83


https://www.amd.com/en/forms/feedback/document-feedback.html?docId=DS956&Title=Versal%20Prime%20Series%20Data%20Sheet&releaseVersion=1.15&docPage=83

AM D‘l Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Table 110: GTYP Transceiver User Clock Switching Characteristics (cont'd)

. . Performance as a Function of Speed Grade and Operating
Data Wldz:IB'litC)ondltlons Voltage (Vcent)
Symbol Description’ 0.88V (H) 0.80V (M) 0.725V (L) 0.70V (L) Units
Inl-t:;:::al Intelr-'g;?cnect 3 2 2 1 2LLI 2 1
FRxIN RXUSRCLK maximum frequency 16 16 511.719 440.781 440.781 415.039 402.832 402.832 402.832 MHz
32 255.859 | 220.391 | 220.391 | 207.520 | 201.416 | 201.416 | 201.416 | MHz
32 32 511.719 | 440.781 | 440.781 | 415.039 | 402.832 | 402.832 | 402.832 | MHz
64 255.859 | 220.391 | 220.391 | 207.520 | 201.416 | 201.416 | 201.416 | MHz
64 64 511.719 500 500 415.039 500 500 402.832 [ MHz
(LPM)
500 (DFE)
128 255.859 250 250 207.520 250 250 201.416 | MHz
(LPM)
250 (DFE)
20 20 409.375 | 352.625 | 352.625 | 332.032 | 352.625 | 352.625 | 322.266 | MHz
40 204.688 | 176.313 | 176.313 | 166.016 | 176313 | 176313 | 161.133 | MHz
40 40 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 664.063 | 644.531 | MHz
80 204.688 | 176.313 | 176.313 | 166.016 | 176313 | 176.313 | 161.133 | MHz
80 80 409.375 400 400 332.031 400 400 322.266 | MHz
(LPM)
400 (DFE)
160 204.688 200 200 166.016 200 200 161.133 | MHz
(LPM)
200 (DFE)

Notes:
1. Clocking must be implemented as described in the Versal Adaptive SoC GTY and GTYP Transceivers Architecture Manual (AM002).
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AMDA

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

GTY and GTYP Transceiver Transmitter and Receiver Switching Characteristics

Table 111: GTY and GTYP Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units
Forvmx Serial data rate range 1.2 - Ferymax Gb/s
TrTx TX rise time 20%-80% - 21 - ps
Terx TX fall time 80%-20% - 21 - ps
TLLskeEw TX lane-to-lane skew' - - 500.00 ps
Tj32.75 Total jitter2 4 32.75 Gb/s - - 0.35 Ul
Dj32.75 Deterministic jitter? 4 - - 0.19 U1
Tj8.21 Total jitter2 4 28.21 Gb/s - - 0.28 Ul
Dj28.21 Deterministic jitter2 4 _ _ 017 Ul
T6.375 Total jitter® 4 16.375 Gb/s - - 0.28 Ul
Dj16375 Deterministic jitter 4 - - 0.17 Ul
Ts.0 Total jitter2 4 15.0 Gb/s - - 0.28 Ul
Djis.0 Deterministic jitter? 4 - - 0.17 U1
Tj14.1 Total jitterZ 4 14.1 Gb/s - - 0.28 Ul
Dj14.1 Deterministic jitter? 4 - - 0.17 Ul
Tj141 Total jitter? 4 14.025 Gb/s - - 0.28 Ul
Dj1a.1 Deterministic jitter? 4 - - 0.17 Ul
Tha Total jitter2 4 13.1 Gb/s - - 0.28 Ul
Dj13.1 Deterministic jitter? 4 - - 0.17 U1
Tj12.5.1cPLL Total jitter2 4 12.5Gb/s - - 0.28 Ul
Dy12.5.LcpLL Deterministic jitter? 4 _ _ 017 U
Tj12.5.RPLL Total jitter3 4 12.5 Gb/s - - 0.33 Ul
Dj12.5 RPLL Deterministic jitter3: 4 _ _ 017 Ul
Tj11.3.LcPLL Total jitter 4 11.3 Gb/s - - 0.28 uI
Dj113.LCPLL Deterministic jitter? 4 - - 0.17 (V)¢
Tj103125.LCPLL Total jitter® 10.3125 Gb/s - - 0.28 Ul
Dy10.3125_LcpLL Deterministic jitter? 4 _ _ 017 U
Tj10.3125 RPLL Total jitter3 4 10.3125 Gb/s - - 0.33 Ul
D}10.3125_RPLL Deterministic jitter3: 4 - - 0.17 Ul
Tj0.053_LCPLL Total jitter? 4 9.953 Gb/s - - 0.28 uI
Dj9.953_LCPLL Deterministic jitter? 4 - - 0.17 (V)¢
Tj9.953_RPLL Total jitter3 4 9.953 Gb/s - - 0.33 Ul
Dy9.953_RPLL Deterministic jitter? 4 _ _ 017 U
Tjs.0 Total jitter3 4 8.0 Gb/s - - 0.32 Ul
Djs.o Deterministic jitter3: 4 - - 0.17 Ul
Tie.6 Total jitter3 4 6.6 Gb/s - - 0.30 Ul
Dis.6 Deterministic jitter3: 4 - - 0.15 Ul
Tjs.0 Total jitter3 4 5.0 Gb/s - - 0.30 uI
Djs.o Deterministic jitter? 4 - - 0.15 Ul
Tja2s Total jitter3 4 4.25 Gb/s - - 0.30 Ul
Dja.2s Deterministic jitter3: 4 - - 0.15 Ul
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Table 111: GTY and GTYP Transceiver Transmitter Switching Characteristics (cont'd)

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Symbol Description Condition Min Typ Max Units

Tj3.20 Total jitter3 4 3.20 Gb/s - - 0.20 uI
Dj3.20 Deterministic jitter> 4 - - 0.10 Ul
Tp2s Total jitter3 4 2.5Gb/s - - 0.20 Ul
Dj2s Deterministic jitter3: 4 - - 0.10 Ul
Th.2s Total jitter3 4 1.25 Gb/s - - 0.15 U1
Dj1.25 Deterministic jitter3: 4 - - 0.06 Ul
Notes:

1. Using same REFCLK input with TX phase alignment enabled for up to four consecutive transmitters (one fully populated GTY or GTYP
Quad) at maximum line rate.

2. Using LCPLL_FBDIV = 40, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.

3. Using RPLL_FBDIV = 10, 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,

Table 112: GTY and GTYP Transceiver Receiver Switching Characteristics

Symbol Description Condition Min Typ Max Units
FaTyrx Serial data rate 1.2 - FaTymax Gb/s
RxssT Receiver spread-spectrum tracking | Modulated at 33 kHz -5000 - 0 ppm
RxrL Run length (CID) - - 256 Ul
RyppmTOL Data/REFCLK PPM offset tolerance | Bit rates < 6.6 Gb/s -1250 - 1250 ppm

Bit rates > 6.6 Gb/s and < 8.0 Gb/s -700 - 700 ppm
Bit rates > 8.0 Gb/s and < 16.3 Gb/s -600 - 600 ppm
Bit rates > 16.3 Gb/s and < 24.0 Gb/s -350 - 350 ppm
Bit rates > 24.0 Gb/s -200 - 200 ppm
S) Jitter Tolerance’
Jrsp32.75 Sinusoidal jitter (LCPLL)2 32.75 Gb/s 0.25 - - uI
J1 52821 Sinusoidal jitter (LCPLL)? 28.21 Gb/s 0.30 - - Ul
[ — Sinusoidal jitter (LCPLL)? 16.375 Gb/s 0.30 - - uI
Jrg1s0 Sinusoidal jitter (LCPLL)2 15.0 Gb/s 0.30 - - ul
J1 5141 Sinusoidal jitter (LCPLL)? 14.1 Gb/s 0.30 - - Ul
Jr 5131 Sinusoidal jitter (LCPLL)? 13.1 Gb/s 0.30 - - Ul
Jr 9125 Sinusoidal jitter (LCPLL)2 12.5 Gb/s 0.30 - - Ul
Jrsns Sinusoidal jitter (LCPLL)? 11.3 Gb/s 0.30 - - Ul
Jr 51032, 1cPLL Sinusoidal jitter (LCPLL)? 10.32 Gb/s 0.30 - - uI
T 51032 RPLL Sinusoidal jitter (RPLL)2 10.32 Gb/s 0.30 - - Ul
J1 5j9.953_LCPLL Sinusoidal jitter (LCPLL)? 9.953 Gb/s 0.30 - - Ul
J1 59.953 RPLL Sinusoidal jitter (RPLL)? 9.953 Gb/s 0.30 - - Ul
Jr 580 Sinusoidal jitter (RPLL)2 8.0 Gb/s 0.42 - - ul
Jr 66 Sinusoidal jitter (RPLL)? 6.6 Gb/s 0.42 - - Ul
Jr 50 Sinusoidal jitter (RPLL)? 5.0 Gb/s 0.42 - - Ul
Jr .25 Sinusoidal jitter (RPLL)2 4.25 Gb/s 0.44 - - Ul
Jr 32 Sinusoidal jitter (RPLL)? 3.2Gb/s 0.45 - - Ul
Jrsps Sinusoidal jitter (RPLL)? 2.5 Gb/s 0.30 - - Ul
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Table 112: GTY and GTYP Transceiver Receiver Switching Characteristics (cont'd)

Symbol Description Condition Min Typ Max Units
Jrspnas Sinusoidal jitter (RPLL)? 1.25 Gb/s 0.30 - - Ul
Notes:

1. Alljitter values are based on a bit error ratio of 1072,
2. The frequency of the injected sinusoidal jitter is 10 MHz.

GTY and GTYP Transceiver Electrical Compliance

The Versal Adaptive SoC GTY and GTYP Transceivers Architecture Manual (AM0O2) 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 113: GTY and GTYP Transceiver Protocol List

Protocol Specification Serial Rate (Gb/s) CEI;‘;:IELC:(I:e
CAUI-4 IEEE 802.3-2012 25.78125 Compliant
28 Gb/s backplane CEI-25G-LR 25-28.05 Compliant
Interlaken OIF-CEI-6G, OIF-CEI-11GSR, OIF-CEI-28G-MR 4.25-25.78125 Compliant
100GBASE-KR4 IEEE 802.3bj-2014, CEI-25G-LR 25.78125 Compliant!
100GBASE-CR4 IEEE 802.3bj-2014, CEI-25G-LR 25.78125 Compliant’
50GBASE-KR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant’
50GBASE-CR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant’
25GBASE-KR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant’
25GBASE-CR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant’
OTU4 (OTL4.4) CFP2 OIF-CEI-28G-VSR 27.952493-32.75 Compliant
OTU4 (OTL4.4) CFP OIF-CEI-11G-MR 11.18-13.1 Compliant
CAUI-10 IEEE 802.3-2012 10.3125 Compliant
nPPI IEEE 802.3-2012 10.3125 Compliant
10GBASE-KR?2 IEEE 802.3-2012 10.3125 Compliant
SFP+ SFF-8431 (SR and LR) 9.95328-11.10 Compliant
XFP INF-8077i, revision 4.5 10.3125 Compliant
RXAUI CEI-6G-SR 6.25 Compliant
XAUI IEEE 802.3-2012 3.125 Compliant
1000BASE-X IEEE 802.3-2012 1.25 Compliant
5.0G Ethernet IEEE 802.3bx (PAR) 5 Compliant
2.5G Ethernet IEEE 802.3bx (PAR) 2.5 Compliant
HiGig, HiGig+, HiGig2 IEEE 802.3-2012 3.74,6.6 Compliant
QSGMII QSGMII v1.2 (Cisco System, ENG-46158) 5 Compliant
OTu2 ITU G.8251 10.709225 Compliant
OTU4 (OTL4.10) OIF-CEI-11G-SR 11.180997 Compliant
0C-3/12/48/192 GR-253-CORE 0.1555-9.956 Compliant
PCle Gen1, 2, 3,4 PCI Express 4.0° 2.5,5.0,8.0,and 16.0 Compliant
PCle Gen1,2,3,4,5 PCI Express® 5.04 2.5,5.0, 8.0, 16.0, and 32.0 Compliant
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Table 113: GTY and GTYP Transceiver Protocol List (cont'd)

Protocol Specification Serial Rate (Gb/s) cg':f;ﬁ:::e

SDI® SMPTE 424M-2006 0.27-2.97 Compliant
UHD-SDI° SMPTE ST-2081 6G, SMPTE ST-2082 12G 6and 12 Compliant
Hybrid memory cube (HMC) HMC-15G-SR 10, 12.5, and 15.0 Compliant
MoSys bandwidth engine CEI-11-SR and CEI-11-SR (overclocked) 10.3125, 15.5 Compliant
CPRI CPRI_v_6_1_2014-07-01 0.6144-12.165 Compliant
Passive optical network (PON) 10G-EPON, 1G-EPON, NG-PON2, XG-PON, and 2.5G-PON | 0.155-10.3125 Compliant
JESD204a/b OIF-CEI-6G, OIF-CEI-11G 3.125-12.5 Compliant
Serial RapidIO RapidIO specification 3.1 1.25-10.3125 Compliant
DisplayPort DP 1.2B CTS 1.62-5.4 Compliant
Fibre channel FC-PI-4 1.0625-14.025 Compliant
SATA Gen1, 2,3 Serial ATA revision 3.0 specification 1.5,3.0,and 6.0 Compliant
SAS Gen1, 2, 3 T10/BSR INCITS 519 3.0,6.0,and 12.0 Compliant
SFI-5 OIF-SFI5-01.0 0.625-12.5 Compliant
Aurora CEI-6G, CEI-11G-LR All rates Compliant
Notes:

1. 25dBloss at Nyquist without FEC.

The transition time of the transmitter is faster than the IEEE Std 802.3-2012 specification.
For GTY transceivers, support is up to v4.0.

For GTYP transceivers, support is up to v5.0.

This protocol requires external circuitry to achieve compliance.

vk W

Integrated Block for MRMAC

More information and documentation on solutions using the multirate Ethernet MAC (MRMAC) can be found at
Versal Devices Integrated 100G Multirate Ethernet MAC (MRMAC) LogiCORE IP Product Guide (PG314). The Versal
Architecture and Product Data Sheet: Overview (DS950) lists how many blocks are in each Versal Prime device.
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Table 114: Maximum Performance for MRMAC Designs

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade and Operating
Voltage (Vccint)

Symbol Description’ 0.88V (H) 0.80v (M) Jo72sv(y)] ozov(y) | Ynits
-3 -2 -2 -1 -2LLI -2 -1

Frx_cORE_CLK Receive core clock 725.000 | 705.250 | 705.250 | 664.063 705.250 705.250 | 644.531 MHz

Frx_core_cLk Transmit core clock 725.000 | 705.250 | 705.250 | 664.063 705.250 705.250 | 644.531 MHz

FRX_AXIS_CLK Rlecelz(ive AXI4-Stream interface 431.762 | 420.000 | 420.000 | 420.000 | 420.000 | 420.000 | 322.266 | MHz
cloc

Frx_Axts_cLk Tlra nksmit AXI4-Stream interface 431.762 | 420.000 | 420.000 | 420.000 420.000 420.000 | 322.266 MHz
cloc

Frx_SERDES_CLK Serializer/deserializer clock 725.000 | 664.063 | 664.063 | 664.063 664.063 664.063 | 644.531 MHz

FRX_ALT_SERDES_CLKZ Receive alternate serializer/ 362.500 | 352.625 | 352.625 | 332.031 352.625 352.625 | 322.266 MHz
deserializer clock

Frx ALT sErDEs cLk® | Transmit alternate serializer/ 362.500 | 352.625 | 352.625 | 332.031 352.625 352.625 | 322.266 MHz
deserializer clock

Frx Ts_cLk Receive timestamp clock 350.000 | 350.000 | 350.000 | 350.000 350.000 350.000 | 350.000 MHz

Frx_1s_cLk Transmit timestamp clock 350.000 | 350.000 | 350.000 | 350.000 350.000 350.000 | 350.000 MHz

FRX_FLEXIF_CLK Receive flex interface clock 431.762 | 420.000 | 420.000 | 420.000 420.000 420.000 | 322.266 MHz

Frx_FLEXIF CLK Transmit flex interface clock 431.762 | 420.000 | 420.000 | 420.000 | 420.000 | 420.000 | 322.266 | MHz

FapB3_cLk AMBA® advance peripheral bus 300.000 | 300.000 | 300.000 | 300.000 300.000 300.000 | 300.000 MHz
(APB3) clock

Notes:

1. Overclocking is only supported in 100 GbE (with Frx_core_ cLk and Frx_core_cLk running at 706 MHz, and the Fgx serpes_cLk running at 353

MHz) by faster speed grade devices (-3H, -2M, -2L).
2. The ALT_SERDES_CLKSs run at half the speed of the primary SERDES_CLK. See Versal Devices Integrated 100G Multirate Ethernet MAC

(MRMAC) LogiCORE IP Product Guide (PG314) for more information.
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Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Integrated Block for DCMAC

More information and documentation on solutions using the 600G channelized multirate Ethernet MAC
(DCMAC) can be found in the Versal Adaptive SoC 600G Channelized Multirate Ethernet Subsystem (DCMAC)

Product Guide (PG369). The Versal Architecture and Product Data Sheet: Overview (DS950) lists how many blocks
are in each Versal Prime device.

Table 115: Maximum Performance for DCMAC Designs

Performance as a Function of Speed Grade and

Operating Voltage (Vccin)

Symbol Description’ 0.88v(H)[ os8ov(m) Jo72sv()| o7ov(y) |Units
-2 -2 -1 -2LLI -2 -1
Frx_CORE_cLK Receive core clock 829.706 829.706 | 781.250 781.250 781.250 | 520.833 MHz
Frx_CORE_CLK Transmit core clock 829.706 | 829.706 | 781.250 | 781.250 | 781.250 | 520.833 | MHz
Frx_AxIs_cLK Receive AXI4-Stream interface clock 456.338 456.338 | 390.625 429.688 429.688 | 260.417 MHz
Frx_axis_cLk Transmit AXI4-Stream interface clock 456.338 456.338 | 390.625 429.688 429.688 | 260.417 MHz
FRX_MAC_IF CLK Receive MAC interface clock 414.853 | 414.853 | 390.625 | 390.625 | 390.625 | 260.417 | MHz
Frx_mAcC_IF_cLK Transmit MAC interface clock 414.853 414.853 | 390.625 390.625 390.625 | 260.417 | MHz
Frx_SERDES_CLK Receiver serializer/deserializer clock 705.250 705.250 | 664.063 705.250 705.250 | 664.063 MHz
Frx_SERDES_CLK Transmit serializer/deserializer clock 705.250 705.250 | 664.063 705.250 705.250 | 664.063 MHz
Frx_ALT SERDES_CLK Rleccle(ive alternate serializer/deserializer 352.625 352.625 | 332.031 352.625 352.625 | 332.031 MHz
cloc
Frx_ALT SERDES_CLK Tlranksmit alternate serializer/deserializer 352.625 352.625 | 332.031 352.625 352.625 | 332.031 MHz
cloc
Frs_cik Timestamp clock 350.000 350.000 | 350.000 350.000 350.000 | 350.000 | MHz
FRrX_FLEXIF_CLK Receive flex interface clock 427.424 427.424 | 390.625 390.625 390.625 | 312.500 MHz
Frx_FLEXIF_CLK Transmit flex interface clock 427.424 427.424 | 390.625 390.625 390.625 | 312.500 MHz
Faps3_cLk APB3 clock 300.000 300.000 | 300.000 300.000 300.000 | 300.000 | MHz
Notes:
1. Overclock rates are supported by faster speed grade devices (-2H and -2M).
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Programmable Logic Integrated Block for PCle

More information and documentation on solutions for PCI Express designs can be found at PCI Express. The
Versal Architecture and Product Data Sheet: Overview (DS950) lists how many blocks are in each Versal device.

Table 116: Maximum Performance for Programmable Logic Integrated Block for PCIe Rev. 4.0

Performance as a Function of Speed Grade and Operating

Voltage (Vccin)
Symbol Description’2 0.88V (H) 0.80v (M) |o72sv(L)] ozov(y) | Units
-3 -2 -2 -1 -2LLI -2 -1
FpiPECLK Pipe clock maximum frequency 500 500 500 500 500 500 500 MHz
FcorecLk Core clock maximum frequency 500 500 500 500 500 500 500 MHz
FapBCLK APB clock maximum frequency 250 250 250 250 250 250 250 MHz
Notes:

1. This table only specifies the AC switching characteristics of the identified integrated block for PCle. AMD LogiCORE™ IP solutions for
PCle that incorporate this block also integrate clocking, transceivers, logic, and block memory. LogiCORE IP solutions for PCle must
achieve timing closure during design implementation in the target device, including user-contributed application logic. For information
and technical guidance on resource use and minimum device requirements, see the Versal Adaptive SoC Integrated Block for PCI Express
LogiCORE IP Product Guide (PG343) and Versal Adaptive SoC DMA and Bridge Subsystem for PCI Express Product Guide (PG344).

2. PCI Express Gen4 operation is supported for x1, x2, x4, and x8 widths.

Table 117: Maximum Performance for Programmable Logic Integrated Block for PCIe Rev. 5.0

Performance as a Function of Speed Grade and Operating

Voltage (Vccin)
Symbol Description’. 234 0.88V (H) 0.80v (M) |o72sv(L)| o7ov(y) | Units
-3 -2 -2 -1 -2LLI -2 -1
FpipeCLK Pipe clock maximum frequency 500 500 500 500 500 500 500 MHz
FcorecLk Core clock maximum frequency 500 500 500 500 500 500 500 MHz
FapBCLK APB clock maximum frequency 250 250 250 250 250 250 250 MHz
Notes:

1. This table only specifies the AC switching characteristics of the identified integrated block for PCle. LogiCORE IP solutions for PCle that
incorporate this block also integrate clocking, transceivers, logic, and block memory. LogiCORE IP solutions for PCle must achieve timing
closure during design implementation in the target device, including user-contributed application logic. For information and technical
guidance on resource use and minimum device requirements, see the Versal Adaptive SoC Integrated Block for PCI Express LogiCORE IP
Product Guide (PG343) and Versal Adaptive SoC DMA and Bridge Subsystem for PCI Express Product Guide (PG344).

2. PCI Express Gen5 operation is supported for x1, x2, and x4 widths.
3. PCI Express Gen5 operation is supported in -3H, -2H, and -2M speed grades.
PCI Express Gen4 operation is supported for x1, x2, x4, and x8 widths.

Integrated Blocks for PCIe with DMA and Cache Coherent
Interconnect (CPM)

More information and documentation on solutions for PCI Express designs can be found at PCI Express. The
Versal Architecture and Product Data Sheet: Overview (DS950) lists how many blocks are in each Versal device.
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Table 118: Maximum Performance for Streaming Mode Interface of Integrated Block for PCIe Rev.

4.0 with DMA and CCIX Rev. 1.0 (CPM4)

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade and Operating
; Voltage (Vccinr)
Symbol Description 0.88V (H) 0.8ov(M) [o725v(L)] o7ov() | YNt
-3 -2 -2 -1 -2LLI -2 -1

PCIe Up To Gen3x16 With One Link With 512-bit Interface

Fcem_usercik max | CPM user clock maximum 250 250 250 250 250 250 250 MHz
frequency

PCIe Up To Gen4x8 With Two Links With 512-bit Interface

Fcpm_usercik max | CPM user clock maximum 250 250 250 250 250 250 250 MHz
frequency

CCIX Up To Gen3x16 With One Link With 512-bit Interface

Fcpm_usercik max | CPM user clock maximum 250 250 250 250 250 250 250 MHz
frequency

FCPMfCHICLKﬁMAX CPM AMBA® coherent hub 390 390 390 312 312 312 250 MHz
interface (CHI) clock maximum
frequency?

CCIX Up To Gen4x8 With Two Links With 512-bit Interface

Fcpm_usercik max | CPM user clock maximum 250 250 250 250 250 250 250 MHz
frequency

FCPMfCHICLKﬁMAX CPM CHI clock maximum 390 390 390 312 312 312 250 MHz
frequency?

CCIX Up To 20 Gb/s x8 With Two Links

Fcpm usercLk Max | CPM user clock maximum 156.125 | 156.125 | 156.125 | 156.125 | 156.125 | 156.125 N/A MHz
frequency

FCPM_CHICLK_MAX CPM CHI clock maximum 390 390 390 312 312 312 N/A MHz
frequency?

CCIX Up To 25 Gb/s x8 With Two Links

FCPM_USERCLK_MAX CPM user clock maximum 195.312 195.312 195.312 N/A N/A N/A N/A MHz
frequency

FCPM_CHICLK_MAX CPM CHI clock maximum 390 390 390 N/A N/A N/A N/A MHz
frequency?

Notes:

1. This table only specifies the AC switching characteristics of the identified integrated block for PCIe. LogiCORE IP solutions for PCle that
incorporate this block also integrate clocking, logic, and block memory. LogiCORE IP solutions for PCle must achieve timing closure
during design implementation in the target device, including user-contributed application logic. For information and technical guidance

on resource use and minimum device requirements, see the Versal Adaptive SoC CPM Mode for PCI Express Product Guide (PG346).
2. The CHI clock domain is for the CHI interface that connects the coherent hub to the programmable logic.
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Table 119: Maximum Performance for DMA Streaming Mode Interface of Integrated Block for PCIe
Rev. 4.0 with DMA and CCIX Rev. 1.0 (CPM4)

Performance as a Function of Speed Grade and
Operating Voltage (Vccint)
Symbol Description? 0.88V(H) | 0.80v(M) |0725v(L)] o70v(L) | YMits
-3 -2 -2 -1 -2LLI -2 -1

PCIe Up To Gen3x16 With One Link With 512-bit Interface

Fepm_usercik vax | CPM user clock maximum frequency | 250 | 250 | 250 | 250 | 250 | 250 [ 250 | mmz
PCIe Up To Gen4x8 With One Link With 512-bit Interface

Fcpm_USERCLK_MAX | CPM user clock maximum frequency | 250 | 250 | 250 | 250 | 250 | 250 | 250 | MHz

Notes:

1. This table only specifies the AC switching characteristics of the identified integrated block for PCle. LogiCORE IP solutions for PCle that

incorporate this block also integrate clocking, logic, and block memory. LogiCORE IP solutions for PCle must achieve timing closure
during design implementation in the target device, including user-contributed application logic. For information and technical guidance

on resource use and minimum device requirements, see the Versal Adaptive SoC CPM DMA and Bridge Mode for PCI Express Product Guide
(PG347).

Table 120: Maximum Performance for DMA Memory-Mapped AXI4 Mode Interface of Integrated
Block for PCIe Rev. 4.0 with DMA and CCIX Rev. 1.0 (CPM4)

Performance as a Function of Speed Grade and
Operating Voltage (VccinT)
Symbol Description’:2 0.88V(H) | o0.8ov(m) [o725v(L)] o70v(L) |YMits
-3 -2 -2 -1 -2LLI -2 -1

PCIe Gen4x16 With One Link

Fcpm_USERCLK_MAX | CPM user clock maximum frequency | 500 | 500 | N/A | N/A | N/A | N/A | N/A | MHz
PCIe Up To Gen4x8 With One Link

Fepm_USERCLK_MAX | CPM user clock maximum frequency | 250 | 250 | 250 | 250 | 250 | 250 | 250 | MHz

Notes:

1. This table only specifies the AC switching characteristics of the identified integrated block for PCIe. LogiCORE IP solutions for PCle that

incorporate this block also integrate clocking, logic, and block memory. LogiCORE IP solutions for PCle must achieve timing closure
during design implementation in the target device, including user-contributed application logic. For information and technical guidance

on resource use and minimum device requirements, see the Versal Adaptive SoC CPM DMA and Bridge Mode for PCI Express Product Guide
(PG347).

All clock frequencies shown are for informational purposes only. The CPM user clock is actually internal to the CPM block and cannot be
set by the PL because the DMA is operating through hard memory-mapped AXI4 interfaces to the NoC.

Table 121: Maximum Performance for Streaming Mode Interface of Integrated Block for PCIe Rev.
5.0 with DMA and CCIX Rev. 1.1 (CPM5)

Performance as a Function of Speed Grade and
VCCINT_CPMSZ Operating VOItage
Symbol Description’ Mode 0.88V (H) 0.80V (M) 0.70V (L) Units
-2 -2 -1 -2 -1
PCIe Up To Gen3x16 With One Link With 512-bit Interface
Fepm_usercik max | CPM user clock maximum Standard 250 250 250 250 250 MHz
frequency Overdrive N/A 250 N/A 250 N/A MHz
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Table 121: Maximum Performance for Streaming Mode Interface of Integrated Block for PCIe Rev.
5.0 with DMA and CCIX Rev. 1.1 (CPMS5) (cont'd)

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Performance as a Function of Speed Grade and
Vcent cpms? Operating Voltage
. - 1 — .
Symbol Description Mode 0.88V (H) 0.80V (M) 0.70V (L) Units
-2 -2 -1 -2 -1
PCIe Up To Gen4x8 With Two Links With 512-bit Interface
Fcpm_usercik max | CPM user clock maximum Standard 250 250 250 250 250 MHz
fi
requency Overdrive N/A 250 N/A 250 N/A MHz
PCIe Up To Gen4x16 With One Link With 1024-bit Interface
Fcpm_userck wax | CPM user clock maximum Standard 250 N/A N/A N/A N/A MHz
fi
requency Overdrive N/A 250 N/A 250 N/A MHz
Up to Gen5x8 With Two Links Up To 1024-bit Interface
Fcpm_userck max | CPM user clock maximum Standard 250 N/A N/A N/A N/A MHz
fi
requency Overdrive N/A 250 N/A 250 N/A MHz
CCIX Up To Gen3x16 With 512-bit Interface
Fcpm_usercik max | CPM user clock maximum Standard 250 250 250 250 250 MHz
fi
requency Overdrive N/A 250 N/A 250 N/A MHz
FCPMfCHICLKﬁMAX CPM CHI clock maximum Standard 390 390 312 312 250 MHz
frequency? -
Overdrive N/A 390 N/A 312 N/A MHz
CCIX Up To Gen4x8 With One Link With 512-bit Interface
Fcpm_usercik max | CPM user clock maximum Standard 250 250 250 250 250 MHz
frequency -
Overdrive N/A 250 N/A 250 N/A MHz
Fepm_cHICLK MAX CPM CHI clock maximum Standard 390 390 312 312 250 MHz
frequency3 -
Overdrive N/A 390 N/A 312 N/A MHz
CCIX Up To 20 Gb/s x8 With Two Links
Fepm_usercik max | CPM user clock maximum Standard 156.125 156.125 156.125 156.125 N/A MHz
frequenc
quency Overdrive N/A 156.125 N/A 156.125 N/A MHz
Fepm_cHICLK MAX CPM CHI clock maximum Standard 390 390 312 312 N/A MHz
frequency3 -
Overdrive N/A 390 N/A 312 N/A MHz
CCIX Up To 25 Gb/s x8 With Two Links
Fcpm_usercik max | CPM user clock maximum Standard 195.312 195.312 N/A N/A N/A MHz
frequenc
q y Overdrive N/A 195.312 N/A N/A N/A MHz
FCPMfCHICLKﬁMAX CPM CHI clock maximum Standard 390 390 N/A N/A N/A MHz
frequency? -
Overdrive N/A 390 N/A N/A N/A MHz
CCIX Up To Gen4x16 With One Link
Fcpm_usercik max | CPM user clock maximum Standard 250 N/A N/A N/A N/A MHz
frequency -
Overdrive N/A 250 N/A 250 N/A MHz
Fcpm_cHICLK MAX CPM CHI clock maximum Standard 390 N/A N/A N/A N/A MHz
frequency3 -
Overdrive N/A 390 N/A 312 N/A MHz
CCIX Up To Gen5x8 With Two Links
FCPM_USERCLK_MAX CPM user clock maximum Standard 250 N/A N/A N/A N/A MHz
frequenc
quency Overdrive N/A 250 N/A 250 N/A MHz
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Table 121: Maximum Performance for Streaming Mode Interface of Integrated Block for PCIe Rev.
5.0 with DMA and CCIX Rev. 1.1 (CPMS5) (cont'd)

Performance as a Function of Speed Grade and
Vcent cpms? Operating Voltage
. . 1 — .
Symbol Description Mode 0.88V (H) 0.80V (M) 0.70V (L) Units
-2 -2 -1 -2 -1
FCPMfCHICLKﬁMAX CPM CHI clock maximum Standard 390 N/A N/A N/A N/A MHz
frequency? -

Overdrive N/A 390 N/A 312 N/A MHz

Notes:

1. This table only specifies the AC switching characteristics of the identified integrated block for PCle. LogiCORE IP solutions for PCle that
incorporate this block also integrate clocking, logic, and block memory. LogiCORE IP solutions for PCle must achieve timing closure
during design implementation in the target device, including user-contributed application logic. For information and technical guidance
on resource use and minimum device requirements, see the Versal Adaptive SoC CPM Mode for PCI Express Product Guide (PG346).

2. See the Available Speed Grades and Operating Voltages for further information on the dual-voltage operation CPM5 supplies in
overdrive mode (0.88V) or standard drive mode (0.70V/0.80V).

3. The CHI clock domain is for the CHI interface that connects the coherent hub to the programmable logic.

Table 122: Maximum Performance for DMA Streaming Mode Interface of Integrated Block for PCle
Rev. 5.0 with DMA and CCIX Rev. 1.1 (CPM5)

Performance as a Function of Speed Grade and
Operating Voltage (Vccint)
Symbol Description’ Mode o8y (H)| o0.80v(M) |0725v(L)] o70v(L) | UMits
-2 -2 -1 -2LLI -2 -1

PCIe Up To Gen3x16 With One DMA instance With 512-bit Interface

Fcpm_DMACLK_MAX CPM. DMA to PL user clock Standard 433 400 300 250 250 250 MHz
maximum frequency Overdrive N/A 433 | N/A 433 433 | NA | MHz

PCIe Up To Gen4x8 With Two DMA Instances With 512-bit Interface

Fcpm_DMACLK_MAX CPM. DMA to PL (user) clock Standard 433 400 300 250 250 250 MHz
maximum frequency Overdrive N/A 433 | N/A 433 433 | NA | MHz

PCIe Up To Gen4x16 With One DMA Instance

Fcpm_omactk max | CPM DMA to PL (user) clock Standard 433 N/A N/A N/A N/A N/A MHz
maximum frequency Overdrive N/A 433 | N/A 433 433 | NA | MHz

CPMS5 Configuration With Two Gen5x8 DMA Instances

Fcpm_DMACLK_MAX CPM DMA to PL (user) clock Standard 433 N/A N/A N/A N/A N/A MHz
maximum frequency Overdrive N/A 433 | N/A 433 433 | NA | MHz

Notes:

1. This table only specifies the AC switching characteristics of the identified integrated block for PCIe. LogiCORE IP solutions for PCle that
incorporate this block also integrate clocking, logic, and block memory. LogiCORE IP solutions for PCle must achieve timing closure
during design implementation in the target device, including user-contributed application logic. For information and technical guidance
on resource use and minimum device requirements, see the Versal Adaptive SoC CPM DMA and Bridge Mode for PCI Express Product Guide
(PG347).
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Table 123: Maximum Performance for DMA Memory-Mapped AXI4 Mode Interface of Integrated
Block for PCIe Rev. 5.0 with DMA and CCIX Rev. 1.1 (CPM5)

Performance as a Function of Speed Grade and
Operating Voltage (Vccint)
Symbol Description’ Mode g8y (H)[ o0.80v(mM) [0725v(L)] o70v(L) | UMits
-2 -2 -1 -2LLI -2 -1

PCIe Up To Gen3x16 With One DMA Instance With 512-bit Interface

Fcpm_usercik max | CPM user clock maximum Standard 250 250 250 250 250 250 MHz
frequency Overdrive N/A 250 | NJA 250 250 | N/A | MHz

PCIe Up To Gen4x8 With Two DMA Instances With 512-bit Interface

Fcpm_usercik max | CPM user clock maximum Standard 250 250 250 250 250 250 MHz
frequency Overdrive N/A 250 | NJA 250 250 | N/A | MHz

PCIe Up To Gen4x16 With One DMA Instance

Fcpm_userck wax | CPM user clock maximum Standard 250 N/A N/A N/A N/A N/A MHz
frequency Overdrive N/A 250 | NJA 250 250 | N/A | MHz

CPMS5 Configuration With Two Gen5x8 Instances

Fcpm_userclk wax | CPM user clock maximum Standard 250 N/A N/A N/A N/A N/A MHz
frequency Overdrive N/A 250 | NJA 250 250 | N/A | MHz

Notes:

1. This table only specifies the AC switching characteristics of the identified integrated block for PCIe. LogiCORE IP solutions for PCle that
incorporate this block also integrate clocking, logic, and block memory. LogiCORE IP solutions for PCle must achieve timing closure
during design implementation in the target device, including user-contributed application logic. For information and technical guidance
on resource use and minimum device requirements, see the Versal Adaptive SoC CPM DMA and Bridge Mode for PCI Express Product Guide
(PG347).
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Integrated High-speed Channelized Cryptography Engine

This section describes the maximum performance for the integrated high-speed channelized cryptography (HSC)

engine configurations.

Table 124: High-Speed Channelized Cryptography Engine Performance

Performance as a Function of Speed Grade and
Operating Voltage (VccinT)

Symbol Description 0.88V(H)| o0.s8ov(m) J|o72sv(L)] o70v() | UMt
-2 -2 -1 -2LLI -2 -1

Fpec_core_cLk Core clock for the decryption block 818.707 818.707 | 818.707 818.707 818.707 | 409.353 MHz

Fenc_core_cLk Core clock for the encryption block 818.707 818.707 | 818.707 818.707 818.707 | 409.353 MHz

FpEC_EGR AXIS_CLK Egress AXI-S clock for the decryption block 409.353 409.353 | 409.353 409.353 409.353 | 204.677 MHz

FeNC_EGR_AXIS_CLK Egress AXI-S clock for the encryption block 409.353 409.353 | 409.353 409.353 409.353 | 204.677 MHz

FDEC_IGR AXIS_CLK Ingress AXI-S clock for the decryption 409.353 409.353 | 409.353 409.353 409.353 | 204.677 MHz
block

FENC IGR AXIS_CLK Ingress AXI-S clock for the encryption 409.353 409.353 | 409.353 409.353 409.353 | 204.677 MHz
block

FapB3_cLk APB3 clock 300.000 300.000 | 300.000 300.000 300.000 | 300.000 MHz

Revision History

The following table shows the revision history for this document.

Section

Revision Summary

3/14/2025 Version 1.15

General updates

production release of the XCYM2152 with speed grades

2024.2.2v2.02.

This includes updates to the following tables:
* Speed Grade Designations

* Production Silicon and Software Status

Updated Table 29: Speed Specification Version by Device including

-2HSI (Vcemnt = 0.88V), -2LSE, -2LLE, -1LSE, -1LSL -1LLI (Vecqnt = 0.70V)
-1MSE, -1MS], and -1MLI (V¢cint = 0.80V) using the Vivado Design Suite

1/13/2025 Version 1.14

General updates

Added VM2152 devices throughout. Updated Table 29: Speed

2024.2.1 v2.01.
This includes updates to the following tables:

* Speed Grade Designations

* Production Silicon and Software Status

* Device Pin-to-Pin Output Parameter Guidelines
* Device Pin-to-Pin Input Parameter Guidelines

* Package Parameter Guidelines

Specification Version by Device including production release of the
XCVM2152 with speed grades -2MSE, -2MS], -2MLE, -2MLI, -1MSE,
-1MS], and -1MLI (V¢cint = 0.80V) using the Vivado Design Suite

Integrated High-speed Channelized Cryptography Engine

Added this table for the VM2152 devices only.

DS956 (v1.15) March 14, 2025
Product Specification

l Send Feedback l

97


https://www.amd.com/en/forms/feedback/document-feedback.html?docId=DS956&Title=Versal%20Prime%20Series%20Data%20Sheet&releaseVersion=1.15&docPage=97

AMDA

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Section

Revision Summary

9/20/2024 Version 1.13

General updates

Updated Table 29: Speed Specification Version by Device including
production release of the XQVM1102 with speed grades -2MS],
-TMSM, -1MSI (VCCINT = 080V) and -1LSI (VCCINT = 070V) USiI’\g the
Vivado Design Suite 2024.1.2 v2.03.

This includes updates to the following tables:

* Speed Grade Designations

* Production Silicon and Software Status

* Device Identification

* Device Pin-to-Pin Output Parameter Guidelines
* Device Pin-to-Pin Input Parameter Guidelines

* Package Parameter Guidelines

Video Decoder Engines Performance

Removed table because no Versal Prime devices support this feature.

7/24/2024 Version 1.12

General updates

Updated Table 29: Speed Specification Version by Device including
production release of the XCYM2202 with speed grade -2HSI
(Ve = 0.88V) using the Vivado Design Suite 2024.1 v2.01.

This includes updates to the following tables:

* Speed Grade Designations

* Production Silicon and Software Status

* Device Pin-to-Pin Output Parameter Guidelines
* Device Pin-to-Pin Input Parameter Guidelines

* Package Parameter Guidelines

Absolute Maximum Ratings

Increased the maximum storage temperature to 150°C.

Table 34: PS-PL Interface Performance

Removed redundant Notes 1 and 2.

Clocks and Reset

Added Fcpiis topsw cLk to Table 39: PS LPD Clocks Switching
Characteristics and Note 13.

Accelerator RAM Switching Characteristics

Corrected the -2L/-1L from 0.80V to 0.70V for Vcc psip See the
Available Speed Grades and Operating Voltages table.

GTM Transceiver Switching Characteristics

Removed the 58 Gb/s condition in the following tables:

* Table 96: GTM Transceiver Transmitter Switching Characteristics

* Table 97: GTM Transceiver Receiver Switching Characteristics

Programmable Logic Integrated Block for PCle

Added a note to each table in this section to clarify that the
specifications are only for the integrated blocks forPCle.

Integrated Blocks for PCle with DMA and Cache Coherent
Interconnect (CPM)

Added a note to each table in this section to clarify that the
specifications are only for the integrated blocks forPCle.

4/30/2024 Version 1.11

General updates

Updated Table 29: Speed Specification Version by Device including
production release of the XCYM2202 with speed grade -2HSI
(Vcemnt = 0.88V) using the Vivado Design Suite 2023.2.2 v2.01.

This includes updates to the following tables:

* Speed Grade Designations

* Production Silicon and Software Status

* Device Pin-to-Pin Output Parameter Guidelines
* Device Pin-to-Pin Input Parameter Guidelines

* Package Parameter Guidelines

Absolute Maximum Ratings

Added V¢ gt specification.

Recommended Operating Conditions

Updated Vgrvp avce and Varym_avce With voltages based upon
temperature ranges (E, I, Q, or M).
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Section

Revision Summary

Available Speed Grades and Operating Voltages

Updated Note 5.

Power Supply Requirements

Added reference links.

Device Identification

Updated IDCODE for XCVM1102.

DDR4 and LPDDR4/4X Memory Interface Controller

Updated Note 5.

GTM Transceiver DC Input and Output Levels

Revised Vpipr maximum from 800 mV to 1600 mV.

GTY and GTYP Transceiver DC Input and Output Levels

Revised Vppr maximum from 800 mV to 1600 mV.

GTY and GTYP Transceiver Reference Clock Oscillator Selection Phase
Noise Mask

Interchanged symbols LCPLL and RINGPLL.

2/29/2024 Version 1.10

General updates

Updated Table 29: Speed Specification Version by Device including
production release:

* XCVM1102 with speed grades -2HSI and -2LLI using the Vivado
Design Suite 2024.1 v2.01.

XCVM2202 with speed grade -2LLI using the Vivado Design Suite
2024.1 v2.02.

This could include updates to the following tables:

Speed Grade Designations

* Production Silicon and Software Status

Device Pin-to-Pin Output Parameter Guidelines

* Device Pin-to-Pin Input Parameter Guidelines

Package Parameter Guidelines

Absolute Maximum Ratings

Revised the transceiver REFCLK_AC maximum input voltage from
1.200V to 1.350V.

Block RAM Switching Characteristics

Treko_po and Treko po_reG Values changed for -2LLI

DDR4 and LPDDR4/4X Memory Interface Controller

Removed the LPDDR4/4X pin efficient component interface limitation.

Table 87: GTM Transceiver Clock Input Level Specification

Added the Vicy specification. To support LVPECL clocks, changed the
Viprre maximum (peak-to-peak) to 800 mV.

GTM Transceiver Performance

Updated to support all the AMD Versal™ Prime devices, added -2H
specifications to Table 89: GTM Transceiver Performance and Table
95: GTM Transceiver User Clock Switching Characteristics.

GTM Transceiver PLL/Lock Time Adaptation

Update the Tp ock values for GTM PAM4.

Table 100: GTY and GTYP Transceiver Clock Input Level Specification

Added the Vicy specification. To support LVPECL clocks, changed the
Viprre maximum (peak-to-peak) to 800 mV.

GTY and GTYP Transceiver Performance

Updated Table 102: GTY Transceiver Performance and Table 109: GTY
Transceiver User Clock Switching Characteristics to remove the -3H
speed files to match the Versal Prime devices offered.

GTY and GTYP Transceiver User Clock Switching Characteristics

Updated the GTY transceiver -2H values.

11/08/2023

Version 1.9

General updates

Updated Table 29: Speed Specification Version by Device including:

*  Production release of the XCVM1302 and XCVM1402 with speed
grade -2LLI using the Vivado Design Suite 2023.2 v2.03.

Production release of the XCVM1502 with speed grade -2LLI using
the Vivado Design Suite 2023.2 v2.04.

Added the XCYM2202.

Includes updates to Speed Grade Designations, Production Silicon
and Software Status, Device Pin-to-Pin Output Parameter Guidelines,
Device Pin-to-Pin Input Parameter Guidelines, and Package
Parameter Guidelines.

Recommended Operating Conditions

Updated Note 9 with PSIO operation information. Updated Note 10.

Available Speed Grades and Operating Voltages

Updated Note 4.

DS956 (v1.15) March 14, 2025
Product Specification

l Send Feedback l

99


https://www.amd.com/en/forms/feedback/document-feedback.html?docId=DS956&Title=Versal%20Prime%20Series%20Data%20Sheet&releaseVersion=1.15&docPage=99

AMDA

Versal Prime Series Data Sheet: DC and AC Switching Characteristics

Section

Revision Summary

DDR4 and LPDDR4/4X Memory Interface Controller

Clarified the values for LPDDR4/4X XPIO bank performance.

GTM Transceiver Performance

Removed notes from Fgrmpamazvax @nd Fermpamaamax because they do
not apply for the data rates listed.

GTM Transceiver Reference Clock Switching Characteristics

Added Note 1.

GTM Transceiver Digital Monitor Clock Added table.
GTY and GTYP Transceiver Reference Clock Switching Characteristics | Added Note 1.
GTY and GTYP Transceiver Digital Monitor Clock Added table.

9/08/2023 Version 1.8

General updates

Updated the Table 29: Speed Specification Version by Device

including:

* Production release of the XCVM2302 and XCVM2902 with speed
grades -2LSE, -2LLE, -1LSE, -1LSI, and -1LLI using the Vivado
Design Suite 2023.1 v2.00

*  Production release of the XCVM2302 and XCVM2902 with speed
grades -3HSE, -2MSE, -2MLE, -2MS]I, -2MLI, -1MSE, -1MSI, and
-1MLI, using the Vivado Design Suite 2023.1.1 v2.01

* Production release of the XCYM2502 with speed grades -3HSE,
-2MSE, -2MLE, -2MSI, -2MLI, -1MSE, -1MSI, -1MLI, -2LSE, -2LLE,
-1LSE, -1LSI, and -1LLI using the Vivado Design Suite 2023.1.2
v2.01

* Production release of the XQVM1502 with speed grades -2MSI,
-1MSM, -1MS], and -1LSI using the Vivado Design Suite 2023.1.1
v2.03

Includes updates to Speed Grade Designations, Production Silicon
and Software Status, Device Pin-to-Pin Output Parameter Guidelines,
Device Pin-to-Pin Input Parameter Guidelines, and Package
Parameter Guidelines.

GTY and GTYP Transceiver Electrical Compliance

Clarified PCle support for GTYP transceivers.

6/07/2023 Version 1.7

General updates

Updated the Table 29: Speed Specification Version by Device

including:

* Production release of the XCVM2302 and XCVM2902 with speed
grades -2LSE, -2LLE, -1LSE, -1LSI, and -1LLI using the Vivado
Design Suite 2023.1 v2.00

Includes updates to Speed Grade Designations, Production Silicon
and Software Status, Device Pin-to-Pin Output Parameter Guidelines,
Device Pin-to-Pin Input Parameter Guidelines, and Package
Parameter Guidelines.

Summary

Clarified that the I and M temperature grades are also supported by
the Versal Prime devices.

Recommended Operating Conditions

Updated T; to add military (M) temperature specifications.

DC Characteristics Over Recommended Operating Conditions

Added I, specifications.

Vin Maximum Allowed AC Voltage Overshoot and Undershoot

Added Note 3 and Note 4 for -1MSM devices.

Table 38: PS FPD Clocks Switching Characteristics

Added Notes 1, 2, and 3.

Table 39: PS LPD Clocks Switching Characteristics

Added Notes 2, 4, 6, 8, 10, and 12.

PS Gigabit Ethernet MAC Controller Interface

Added Note 2 to FGEMTSUREFCLK-

GTM Transceiver DC Input and Output Levels

Added Vepmoutpe to Table 86: GTM Transceiver DC Specifications.
Updated the Dyppoyt OUtput swing setting to 1000100.

GTY and GTYP Transceiver DC Input and Output Levels

Removed the row for Vepmoutoc when remote RX is terminated to GND
and added Note 2. Updated Note 3.
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Section

Revision Summary

3/28/2023 Version 1.6

General updates

Updated the Table 29: Speed Specification Version by Device

including:

* Production release of the XCVM1502 with speed grades -2LSE,
-2LLE, -1LSE, -1LSI, and -1LLI using the Vivado Design Suite 2022.2
v2.00

* Production release of the XCYM1502 with speed grades -2MSE,
-2MLE, -2MS], -2MLI, -1MSE, -1MS], and -1MLI using the Vivado
Design Suite 2022.2.1 v2.01

* Production release of the XCYM1502 with speed grades -2HSI
using the Vivado Design Suite 2022.2.2 v2.02

* Production release of the XQVM1402 with speed grades -2MS],
-1MSI, -1MSM, and -1LSI using the Vivado Design Suite 2022.2.1
v2.02

* Production release of the XCYM1802 device in the -2LLI speed
grade using the Vivado Design Suite 2022.2.1 v2.11.

Includes updates toSpeed Grade Designations, Production Silicon
and Software Status, Device Pin-to-Pin Output Parameter Guidelines,
Device Pin-to-Pin Input Parameter Guidelines, and Package
Parameter Guidelines.

Absolute Maximum Ratings

Revised the Ipcin gtm avrT @and Ipcin_gtm gnp Values from 12 mA to 16
mA.

Recommended Operating Conditions

Updated Vccint With values for -2LLI devices and added Note 7.

Available Speed Grades and Operating Voltages

Updated -2LLI device code and added Note 5.

Updated Vcc cpms values because devices with CPM5 do not support
the -2HSI or -2LLI speed grades.

Updated Notes 1, 2, and 3.

Power Supply Requirements

Updated description to add references to the PDM tool.

Speed Grade Designations

Removed -2MLI, -2LLI, -1MLI, and -1LLI speed grades from the
XQVM1102, XQVM 1402, and XQVM1502.

Production Silicon and Software Status

Added Note 5 to Production Silicon and Software Status

Added N/A to the columns for XQ devices that do not support low
static-power grades.

Device Identification

Revised the VM1102 and VM1502 IDCODEs and added XQVM1402,
XCVM2202, and XCVM2302 IDCODEs.

Processing System Performance Characteristics

Updated notes in Table 33: Processor Performance and Table 34: PS-
PL Interface Performance.

PMC JTAG and SelectMAP

Updated Note 1 in Table 48: JTAG/Boundary-Scan Port Switching
Characteristics.

PMC Quad-SPI Controller Interface

Updated the Fqgspr gercixk maximum for Quad-SPI device clock
frequency operating at <37.5 MHz (Loopback disabled) from 150 MHz
to 300 MHz.

Block RAM Switching Characteristics

To further delineate the specifications for block RAM clock-to-out
delays, added a column for -2LLI and renamed -2L column to -2LSE,
-2LLE.

Device Pin-to-Pin Output Parameter Guidelines

Added column for -2LLI and renamed column to -2LSE, -2LLE. Added
XCVM2302 and XCVM2902 values.

Device Pin-to-Pin Input Parameter Guidelines

Added column for -2LLI and renamed column to -2LSE, -2LLE. Added
XCVM2302 and XCVM2902 values.

Package Parameter Guidelines

Updated XQVM1102, added XQVM 1502, XCVM2302 and XCVM2902
values.

GTM Transceiver DC Input and Output Levels

Updated the Dypppy PAM4 maximum specification in Table 86: GTM
Transceiver DC Specifications. Added Table 88: GTM Transceiver Clock
Output Level Specification.
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Revision Summary

GTM Transceiver Performance

Added notes to the output divider column for both measured BER
and availability of certain data rates.

GTM Transceiver PLL/Lock Time Adaptation

Updated conditions for Ty gck.

GTM Transceiver Transmitter and Receiver Switching Characteristics

Removed the PAM4 82.5 Gb/s sinusoidal jitter condition.

Table 97: GTM Transceiver Receiver Switching Characteristics

Updated RyppmtoL conditions and Note 2, and added Note 1.

GTY and GTYP Transceiver DC Input and Output Levels

Revised Vemoutoe and Vemoutac equations in GTY and GTYP
Transceiver DC Input and Output Levels.

Updated VgL, Vor, and Vepout minimum/maximum values in Table
101: GTY and GTYP Transceiver Clock Output Level Specification.

GTY and GTYP Transceiver Performance

In Table 103: GTYP Transceiver Performance, revised the GTYP
maximum line rate and the LCPLL line rate range.

GTY and GTYP Transceiver User Clock Switching Characteristics

Updated Fryn and Frxn Values for some data width conditions.

8/02/2022 Version 1.5

General updates

Updated the Table 29: Speed Specification Version by Device including
production release of some of the devices/speed grade/operating
voltages using the Vivado Design Suite 2022.1.1 v2.10 in Speed Grade
Designations and Production Silicon and Software Status.

Speed Grade Designations

Moved the -2LLI (Ve = 0.70V) speed file to Evaluation in some
devices where it was listed as production. This speed file is not
available in the software tools.

DC Characteristics Over Recommended Operating Conditions

Updated the Icc gary conditions and values.

PMC SD/SDIO Controller Interface

Added Tsppck and Tspckp Minimum values and updated the
Tspspri2pck Minimum value.

PMC eMMC Controller Interface

Added TEMMEDCK and TEMMCCKD minimum values.

Device Pin-to-Pin Output Parameter Guidelines

Updated the XCVM1502 values and added the -2H values for
XCVM1302, XCVM 1402, and XCVM1802.

Device Pin-to-Pin Input Parameter Guidelines

Updated the XCVM1502 values and added the -2H values for
XCVM1302, XCVM1402, and XCYM1802.

GTM Transceiver User Clock Switching Characteristics

Updated table values to match the maximum 58 Gb/s line rate.

Integrated Blocks for PCle with DMA and Cache Coherent
Interconnect (CPM)

Clarified that Overdrive support is not available on -1L (0.70V) devices
in Table 121: Maximum Performance for Streaming Mode Interface
of Integrated Block for PCIe Rev. 5.0 with DMA and CCIX Rev. 1.1
(CPM5), Table 122: Maximum Performance for DMA Streaming Mode
Interface of Integrated Block for PCIe Rev. 5.0 with DMA and CCIX
Rev. 1.1 (CPM5), and Table 123: Maximum Performance for DMA
Memory-Mapped AXI4 Mode Interface of Integrated Block for PCle
Rev. 5.0 with DMA and CCIX Rev. 1.1 (CPM5).

5/02/2022 Version 1.4

General updates

Added XQ devices: XQVM1102, XQVM 1402, XQVM1502, and
XQVM1802.

Absolute Maximum Ratings

Revised the Vgry avcc maximums from 0.97V to 1.01V. Revised the GT
transceivers Vy specifications and added unpowered and powered
values for Vi pc and Viy_ac. Revised the transceiver reference clock
absolute input AC and DC voltages. Removed duplicate Ipcin-rLoaT
rating and note. Removed note 9.

Available Speed Grades and Operating Voltages

Added the -1MSM speed grade for XQ devices (-1MP-m-S device
code).

Power Supply Requirements

Updated the description.

AC Switching Characteristics

Updated the Table 29: Speed Specification Version by Device including
production release of some of the devices/speed grade/operating
voltages using the Vivado Design Suite 2022.1 v2.06 in Speed Grade
Designations and Production Silicon and Software Status.

Clocks and Reset

Added note 2 to Table 35: Reference Clock Requirements.

PMC Octal-SPI Controller Interface

Added values to Table 51: Octal-SPI Interface and updated note 1.
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Revision Summary

PMC SD/SDIO Controller Interface

Added values to Table 55: SD/SDIO Interface and updated note 1.

PMC eMMC Controller Interface

Added values and notes 3 and 4 to Table 56: eMMC Controller
Interface and updated note 1.

DDR4 and LPDDR4/4X Memory Interface Controller

Added note 7 to Table 84: Maximum Physical Interface (PHY) Rate for
Integrated Memory Interface Controller

GTM Transceiver Specifications

Added GTM transceiver specifications. Some Versal Prime devices
have GTM transceivers, see the Versal Architecture and Product Data
Sheet: Overview (DS950).

GTY and GTYP Transceiver Performance

Added the -2H column. Some XC devices offer a -2HSI device and
others offer a -3SE device. See the Speed and Temperature Grade table
in the Versal Architecture and Product Data Sheet: Overview (DS950).

Programmable Logic Integrated Block for PCle

Updated Table 117: Maximum Performance for Programmable Logic
Integrated Block for PCIe Rev. 5.0.

1/06/2022 Version 1.3

Summary and General Updates

Added the XCVM2202, XCVM2302, and removed XCVM2602 devices.

Added the GTM transceiver, PCle 5.0, and CPM5 specifications where
applicable.

Absolute Maximum Ratings

Revised the maximum V¢co from 3.465V to 3.63V for certain HDIO and
PSIO banks.

Added Vggr specifications.

Removed Tso guidelines. See Versal Adaptive SoC Packaging and
Pinouts Architecture Manual (AM013) for appropriate specifications by
package type.

DC Characteristics Over Recommended Operating Conditions

Updated the HDIO, PSIO, and XPIO maximum capacitance and added
Note 2.

Available Speed Grades and Operating Voltages

Added the Vivado Design Tools Device Code column.

AC Switching Characteristics

Updated to Vivado Design Suite 2021.2.1 v2.05 for XCVM1802 and
v1.02 for XCVM1302, XCVM1402.

Added the Evaluation Product Specification description.

Speed Grade Designations

Revised the available speed specifications by device.

Production Silicon and Software Status

Revised the production released version of the XCYM1802 to Vivado
Design Suite 2021.2.1 v2.05 and added Note 4.

PS USB Controller Interface

Revised Ty pickp input hold time from 0 to 0.5 ns (500 ps).

Table 71: Maximum Physical Interface (PHY) Rate for Soft Memory
Interface Controller

Added Note 4 limiting the RLDRAM3 maximum performance for -2L
and -1L speed grades.

Device Pin-to-Pin Output Parameter Guidelines

Revised the XCYM1802 speed specification values for Vivado Design
Suite 2021.2.1 v2.05 and added the Vivado Design Suite 2021.2.1 v1.02
values for XCVM1302 and XCVM1402.

Device Pin-to-Pin Input Parameter Guidelines

Revised the XCYM1802 speed specification values for Vivado Design
Suite 2021.2.1 v2.05 and added the Vivado Design Suite 2021.2.1 v1.02
values for XCVM1302 and XCVM1402.

Package Parameter Guidelines

Added some XCVM1302 and XCVM1402 values.

7/01/2021 Version 1.2

Recommended Operating Conditions

Added Note 10.

AC Switching Characteristics

Updated the speed file versions to Vivado Design Suite 2021.1 v2.01.

Speed Grade Designations

Moved the XCVM1802 to production for the following speed grades:
*  -2MSE, -2MLE, -2MSI, -2MLI (Ve = 0.80V)
*  -1MSE, -1MLE, -1MSI, -1MLI (Vccnt = 0.80V)

Production Silicon and Software Status

Updated the software status for the following speed grades to Vivado
Design Suite 2021.1 v2.01.

*  -2MSE, -2MLE, -2MSI, -2MLI (Ve = 0.80V)
*  -1MSE, -1MLE, -1MSL, -1MLI (VccnT = 0.80V)
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Revision Summary

Processing System Performance Characteristics

In Table 33: Processor Performance, updated Frpymax for the -3/-2
(0.88V (H)) speed grades.

Added Fpiatg Lk to Table 34: PS-PL Interface Performance.

PS CAN FD Controller Interface

Added Note 2.

PS Trace Interface

Updated Note 2 and added Note 4.

Programmable Logic Performance Characteristics

Updated Table 68: MIPI D-PHY Performance for -2/-1 (0.80V (M) and
0.70V (L)) speed grades.

In Table 71: Maximum Physical Interface (PHY) Rate for Soft Memory
Interface Controller:

* Removed Note 4: Maximum performance for interfaces using
more than one bank.

* Added Note 1.

* Revised the -1 performance values for DRAM type DDR4 single
rank component.

* Revised the -1M performance value for DRAM type 1 rank RDIMM,
DIMM.

Accelerator RAM Switching Characteristics

Added the section because the accelerator RAM is available in the
VM1102 device.

Device Pin-to-Pin Output Parameter Guidelines

Updated the Tickormmem Values to the speed specifications in Vivado
Design Suite 2021.1.

Device Pin-to-Pin Input Parameter Guidelines

Updated the setup and hold values to the speed specifications in
Vivado Design Suite 2021.1.

DDR4 and LPDDR4/4X Memory Interface Controller

Added Note 1 to Table 84: Maximum Physical Interface (PHY) Rate for
Integrated Memory Interface Controller, and updated Note 5.

GTY and GTYP Transceiver Configuration Interface Port Switching
Characteristics

Reduced the maximum GTYAPB3CLK frequency in Table 104: GTY
and GTYP Transceiver Configuration Interface Port (APB3) Switching
Characteristics.

GTY and GTYP Transceiver User Clock Switching Characteristics

Updated values in Table 110: GTYP Transceiver User Clock Switching
Characteristics.

4/14/2021 Version 1.1

General updates

Added GTYP transceiver specifications.

Summary

Added V¢ pmc overdrive support.

Table 1: Absolute Maximum Ratings—Power, Voltages, and Current

Updated the notes.

Table 3: Recommended Operating Conditions

Revised maximum V¢cgarr, added minimum CFU reference clock
frequency to Fcry rercik added overdrive conditions to Vcc pmc, added
Notes 2, 3, 4, 9, 13, and updated Note 16.

Available Speed Grades and Operating Voltages

Updated table with standard and overdrive modes. Added Note 4.

Table 5: DC Characteristics Over Recommended Operating Conditions

Added table.

Vin Maximum Allowed AC Voltage Overshoot and Undershoot

Added note 3 to Table 7: VIN Maximum Allowed AC Voltage Overshoot
and Undershoot for XPIO Banks.

Table 12: DC Input Levels for Single-ended POD10, POD12,
LVSTLO6_12, and LVSTL_11 I/O Standards

Updated Vi maximum and Viy minimum for LVSTL06_12 and
LVSTL_11.

Table 17: DC Output Levels for Single-ended and Differential POD10,
POD12, LVSTL06_12, and LVSTL_11 I/O Standards

Removed LVSTL_11 (Vou = 33). Added Note 2.

Table 18: Definitions for DC Output Levels for Single-ended and
Differential POD10, POD12, LVSTL06_12, and LVSTL_11 I/O Standards

Removed LVSTL_11 (Vou = 33).

LVDS DC Specifications (LVDS15)

Added VICM_AC and Note 5.

AC Switching Characteristics

Updated the speed file versions and the definitions for engineering
sample, pre-production, and production product specification.

Speed Grade Designations

Moved the XCVM1802 to production for the following speed grades:
° 'ZLSE, -2LLE (VCCINT = 070V)
®  -1LSE, -1LLE, -1LSL, -1LLI (Vcernt = 0.70V)
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Revision Summary

Production Silicon and Software Status

The XCVM1802 is production released using Vivado Design Suite
2020.3 v2.00.

Device Identification

Updated the IDCODE for the XCVYM1802, and added notes to explain
the table fields.

Processing System Performance Characteristics

Updated Table 33: Processor Performance.

Added Fpsrcipma_cik and Note 1 to Table 34: PS-PL Interface
Performance.

Clocks and Reset

Added Tyopepor: and Tpormope to Table 37: Power-on Reset Assertion
Timing Requirements.

Added Fepp sgus_cLk and Note 4 to Table 38: PS FPD Clocks Switching
Characteristics.

Added Fgpi_To xPD_cLi: FLPD_LSBUS_CLK: FTs_REFCLK: FPSM_REFCLKS
Foea_Lpp_cLk: Fuse rercLks Foeg Ts Lk, @and Notes 1, 5, 7, and 11 to Table
39: PS LPD Clocks Switching Characteristics.

In Table 40: PMC IRO Clock Switching Characteristics, updated the IRO
tolerance range.

In Table 41: PMC Clocks Switching Characteristics, added
Feruse_rercLks FsmMon_RercLk: FnprRrercLi: FrpLL To xPD_cLi: FNPLLTO XPD_cLK/
FLsBus_RercLk: Faxt To_rercLks Fuss_srercLiks @nd Fysmo_rercLk- Revised the

-3 specifications for Fpio rerciks FpLi_rercLie Fpiz_rercLks @nd Fpis rercik-
Updated the Notes 1 and 4.

Added Note 1 to Table 42: PMC PLL Switching Characteristics.

PMC JTAG and SelectMAP

Extensive updates to Table 48: JTAG/Boundary-Scan Port Switching
Characteristics and Table 49: SelectMap Interface Switching
Characteristics.

PMC Quad-SPI Controller Interface

Extensive changes to the table. Updated Note 1 and added Note 2
and 5.

PMC Octal-SPI Controller Interface

Removed load condition column. Updated Note 1.

PS USB Controller Interface

Added Tycpipcks Tutpickos @nd Tytpicko-

PS Gigabit Ethernet MAC Controller Interface

Added FGemTsuREFCLK-

PS Trace Interface

Updated FrcecLk and Note 3.

Network on Chip Switching Characteristics

Updated the performance values in the table.

Programmable Logic Performance Characteristics

Updated values in Table 66: I/O Logic Performance. Updated values in
Table 67: XPHY I/O Performance and added Notes 3 and 4. Updated
the values in Table 68: MIPI D-PHY Performance. Updated the values
in Table 71: Maximum Physical Interface (PHY) Rate for Soft Memory
Interface Controller and added Note 4: Maximum performance for
interfaces using more than one bank. Removed the LVDS Native-Mode
1000BASE-X Support table.

Block RAM Switching Characteristics

Updated Trcko_po and Treko_po_ReG-

Input/Output Delay Switching Characteristics

Added TioL_IDELAY_RESOLUTION-

MMCM Switching Characteristics

Extensive updates to table and notes including removal of
TDESKEWMISMATCH_MMCM-

DPLL Switching Characteristics

Extensive updates to table and notes including removal of
TDESKEWMISMATCH_DPLL-

XPLL Switching Characteristics

Extensive updates to table and notes including removal of
TDESKEWMISMATCH XPLL-

Device Pin-to-Pin Output Parameter Guidelines

Updated the XCVYM1802 parameters in Vivado Design Suite 2020.3
v2.00.

Device Pin-to-Pin Input Parameter Guidelines

Updated the XCVM1802 parameters in Vivado Design Suite 2020.3
v2.00.

Package Parameter Guidelines

Updated the XCVM1802 package skew in Vivado Design Suite 2020.3
v2.00.

DDR4 and LPDDR4/4X Memory Interface Controller

Added Notes 2 and 3. Updated Note 6.
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Section Revision Summary

GTY and GTYP Transceiver DC Input and Output Levels Revised Vyy in Table 99: GTY and GTYP Transceiver DC Specifications.
Updated the specifications in Table 101: GTY and GTYP Transceiver
Clock Output Level Specification.

GTY and GTYP Transceiver Performance Updated the FgryLrancge Values.

GTY and GTYP Transceiver PLL/Lock Time Adaptation Added conditions to Ty ock.

GTY and GTYP Transceiver Transmitter and Receiver Switching Removed legacy content and updated the applicable symbols,

Characteristics conditions, and values in both the Transmitter and Receiver tables.

GTY and GTYP Transceiver Electrical Compliance Added the table.

PMC Quad-SPI Controller Interface Added additional load information to the table.

Integrated Block for MRMAC Changed title and added specifications.

Programmable Logic Integrated Block for PCle Added Table 116: Maximum Performance for Programmable Logic
Integrated Block for PCle Rev. 4.0.

7/16/2020 Version 1.0

Initial release. N/A
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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 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 ISO 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 2020-2025 Advanced Micro Devices, Inc. AMD, the AMD Arrow logo, LogiCORE, Versal, Vivado,
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. PCI, PCle, and PCI Express are trademarks of PCI-SIG and used under license. The DisplayPort Icon
is a trademark of the Video Electronics Standards Association, registered in the U.S. and other countries. Other
product names used in this publication are for identification purposes only and may be trademarks of their
respective companies.
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