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Embedded - System On Chip (SoC): The
Heart of Modern Embedded Systems

Embedded - System On Chip (SoC) refers to an
integrated circuit that consolidates all the essential
components of a computer system into a single chip. This
includes a microprocessor, memory, and other peripherals,
all packed into one compact and efficient package. SoCs
are designed to provide a complete computing solution,
optimizing both space and power consumption, making
them ideal for a wide range of embedded applications.

What are Embedded - System On Chip (SoC)?

System On Chip (SoC) integrates multiple functions of a
computer or electronic system onto a single chip. Unlike
traditional multi-chin solutions. SoCs comhine a central
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Zyng®UltraScale+™ FPGA, 747K+ Logic Cells
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1156-FCBGA (35x35)
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& XILINX

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

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

Symbol Description Min Max Units
Veco pspbr PS DDR 1/0 supply voltage. —0.500 1.650 \Y
Vee pSDDR_pLL PS DDR PLL supply voltage. —0.500 2.000 \Y
Veco psio PS 1/0 supply. —0.500 3.630 \Y,
Vosi @ PS 170 input.voltage. —0.500 Veeo psio + 0.550 \Y

PS DDR 1/0 input voltage. —0.500 Veco_psppr + 0.550 \Y
Ve pseatT cP:I?) Cbs’zt;r_;gbs;;s& Sﬁll\tllaggc-j battery-backed real-time —0.500 2 000 v
Programmable Logic (PL)
VeeInT Internal supply voltage. —0.500 1.000 \Y
Veeint 10® Internal supply voltage for the 1/0 banks. —0.500 1.000 Y
Veeaux Auxiliary supply voltage. —0.500 2.000 \%
VCeBRAM Supply voltage for the block RAM memories. —0.500 1.000 \Y
Output drivers supply voltage for HD 1/0 banks. —0.500 3.400 \%
Veco Output drivers supply voltage for HP 1/0 banks. —0.500 2.000 \%
Vecaux_ 10 Auxiliary supply voltage for the 1/0 banks. —0.500 2.000 Y
VREF Input reference voltage. —0.500 2.000 \Y
VN @ED 1/0 ?nput voltage for HD 1/0 banks.(®) —0.550 Veeo + 0.550 v
170 input voltage for HP 1/0 banks. —0.550 Vceo + 0.550 \Y
Ipc Available output current at the pad. -20 20 mA
Irms Available RMS output current at the pad. —20 20 mA
GTH or GTY Transceiver
VuGTAvCe Analog supply voltage for transceiver circuits. —0.500 1.000 \Y
ViiGTAVTT grrlgljci)g.supply voltage for transceiver termination —0.500 1.300 v
ViGTVCCAUX ﬁ};)r(]lé?eriy\//:rnsélog Quad PLL (QPLL) voltage supply for —0.500 1.900 v
VMGTREECLK Transceiver reference clock absolute input voltage. —0.500 1.300 \%
VGTAVTTREAL an;:c;gtf:ﬁggi\\;g:t?gli:g;Ithe resistor calibration circuit —0.500 1.300 v
Vin ﬁlepcueti\C%rlt(;gXGF?/RXN) and transmitter (TXP/TXN) absolute —0.500 1.200 v
IoCIN-FLOAT DC input current for receiver input pins DC coupled RX _ 10 mA
- termination = floating.(®)
I oCINMGTAVTT DC ir?put. cur:ent for receiver input pins DC coupled RX _ 10 mA
termination = VygTavTT-
IbCIN-GND DC input_ current for receiver input pins DC coupled RX _ 0 mA
- termination = GND.(®)
IbeIN-PROG DC ir_1put_ current for receiver input pins DC coupled RX _ 0 mA
- termination = programmable.(10)
IDCOUT-FLOAT E)C o_utpgt cu_rrent for transmitter pins DC coupled RX _ 6 mA
ermination = floating.
lDCOUT-MGTAVTT DC o_utpL_Jt current for transmitter pins DC coupled RX _ 6 mA
B termination = VygravTT-
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

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

Symbol ‘ Description ‘ Min ‘ Max ‘ Units
Video Codec Unit
VeeInT veu ‘ Internal supply voltage for the video codec unit. ‘ —0.500 ‘ 1.000 ‘ \%
PL System Monitor
Veeabpce PL System Monitor supply relative to GNDADC. 0.500 2.000 \Y
VREEP PL System Monitor reference input relative to GNDADC. 0.500 2.000 \%
Temperature
Tsta Storage temperature (ambient). —65 150 °C
TsoL Maximum soldering temperature.(12) - 260 °C
T; Maximum junction temperature.(12) - 125 °C
Notes:
1. Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are

N

Boo~NoOahw

12.

0.
. For more information on supported GTH or GTY transceiver terminations see the UltraScale Architecture GTH Transceiver

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

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

VceInT 10 must be connected to Vecgram-

Vceaux 1o Must be connected to Vecaux-

The lower absolute voltage specification always applies.

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

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

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

User Guide (UG576) or UltraScale Architecture GTY Transceiver User Guide (UG578).

For soldering guidelines and thermal considerations, see the Zynq UltraScale+ MPSoC Packaging and Pinout Specifications
(UG1075).
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

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

Symbol ‘ Description ‘ Min ‘ Typ ‘ Max Units

PL System Monitor

Vceabpe PL System Monitor supply relative to GNDADC. 1.746 | 1.800 1.854 \%

PL System Monitor externally supplied reference
VRerp voltage relative to GNDADC. 1.200 | 1.250 1.300 v
Temperature
Junction temperature operating range for extended (E) °
. (14) 0 - 100 C
temperature devices.
T.13) Junction tempera_ture operating range for industrial (1) _40 _ 100 °oC
J temperature devices.
Junction te_mperature operating range for eFUSE _40 _ 125 oC
programming.

Notes:

1. All voltages are relative to GND.

2. For the design of the power distribution system consult UltraScale Architecture PCB Design Guide (UG583).

3. Vcc_psinTrp_ppR Must be tied to Ve psinTre-

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

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

6. If the battery-backed RAM or RTC is not used, connect V¢ psgatt t0 GND 0Or Ve psaux- The Vee psaux maximum of 1.89V
is acceptable on an unused Vcc pspatT- - - -

7. VeeinT_ 1o Must be connected to Vecgraw-

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

9. Vccaux_1o Must be connected to Vecaux-

10. The lower absolute voltage specification always applies.

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

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

13. Xilinx recommends measuring the Tj of a device using the system monitor as described in the UltraScale Architecture
System Monitor User Guide (UG580). The SYSMON temperature measurement errors (that are described in Table 69 and
Table 124) must be accounted for in your design. For example, when using the PL system monitor with an external
reference of 1.25V, when SYSMON reports 97°C, there is a measurement error £3°C. A reading of 97°C is considered the
maximum adjusted Tj (100°C — 3°C = 97°C).

14. Devices labeled with the speed/temperature grade of -2LE normally operate under Extended (E) temperature grade

specifications with a maximum junction temperature of 100°C. However, E temperature grade devices can operate for a
limited time at a junction temperature of 110°C. Timing parameters adhere to the same speed file at 110°C as they do at
100°C, regardless of operating voltage (nominal voltage of 0.85V or a low-voltage of 0.72V). Operation at Tj = 110°C is
limited to 1% of the device lifetime and can occur sequentially or at regular intervals as long as the total time does not
exceed 1% of the device lifetime.
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

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

Symbol Description Min Typ® Max | Units
Battery supply current at Ve psgatt = 1.50V, RTC enabled. — — 3650 nA
Battery supply current at Vec psgatt = 1.50V, RTC disabled. — — 650 nA
lec_psgart®®) =
- Battery supply current at Ve pspatt = 1.20V, RTC enabled. — — 3150 nA
Battery supply current at Vcc psgatt = 1.20V, RTC disabled. — — 150 nA
lpsrs® PS Vcc psaux additional supply current during eFUSE B _ 115 mA

programming.

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

Thevenin equivalent resistance of programmable input

—10%(7) % (")
termination to Vcco/2 where ODT = RTT_40. 10% 40 +10% Q

Thevenin equivalent resistance of programmable input

—1004(7) 0 (7)
termination to Vecp/2 where ODT = RTT_48. 10% 48 +10% Q

Thevenin equivalent resistance of programmable input

—10%(7) 9%(7)
termination to Veco/2 where ODT = RTT_60. 10% 60 | +10% Q

Programmable input termination to Vcco Where

—10%4(7) 06 (7)
ODT = RTT_40. 10% 40 +10% Q

R(®)

Programmable input termination to Vcco Where

_ 7 7
ODT = RTT_48. 10%( 48 | +10%0 | Q

Programmable input termination to Vcco Where

- ™ ™
ODT = RTT_60. 10% 60 +10% Q

Programmable input termination to Vcco Where

—1004(7) 06 (7)
ODT = RTT_120. 10% 120 +10% Q

Programmable input termination to Veco Where

—109% (7 057
ODT = RTT_240. 109 | 240 | +10%M | Q

Uncalibrated programmable on-die termination in HP 1/0s banks (measured per JEDEC specification)

Thevenin equivalent resistance of programmable input

— [0) 0,
termination to Vqco/2 where ODT = RTT_40. 50% 40 +50% Q
Thevenin equivalent resistance of programmable input =no o
termination to Vecp/2 where ODT = RTT_48. 50% 48 +50% Q
Thevenin equivalent resistance of programmable input o o
termination to Veco/2 where ODT = RTT_60. —50% 60 | +50% | Q©
(P)rg_?rin;r_}”l?b‘:% input termination to Veco Where _50% 40 +50% o

R(g) — -. - -

grg_lgrin;r_p?bzll% input termination to Vcco Where _50% 48 +50% o
grg_lgrin;r_lr_l_lz_abels% input termination to Veco Where _50% 60 +50% 1)
grg_?rirg?_?biezénput termination to Vcco Where _50% 120 +50% o
Programmable input termination to Veco Where _50% 240 +50% Q

ODT = RTT_240.

Uncalibrated programmable on-die termination in HD 1/0 banks (measured per JEDEC specification)

Thevenin equivalent resistance of programmable input
) ) . —5009 [¢)
R termination to Vcco/2 where ODT = RTT_48. 50% 48 +50% Q
\Y/ X \/ X V, X
50% Veco S.Cfg 8?500 8.C501 v
Internal Vgge v v v
X X X
70% Veco 060 | 070 | o7 | VY
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 9: Typical Quiescent Supply CurrentM @) (4) (Cont’d)

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

XCzu2 N/7A 26 26 26 26 mA
XCZU3 N/A 26 26 26 26 mA
XCzu4 32 32 32 32 32 mA
XCzZU5 32 32 32 32 32 mA
XCZU6 33 33 33 33 33 mA

lccaux_10q | Quiescent Vecaux 1o SUpply current. Xczuv 56 56 56 56 56 mA
XCZu9 33 33 33 33 33 mA
XCzu1lii 56 56 56 56 56 mA
XCzZU15 33 33 33 33 33 mA
XCzu1iv 74 74 74 74 74 mA
XCzZu19 74 74 74 74 74 mA
XCzu2 N/A 6 6 6 6 mA
XCzZu3 N/A 6 6 6 6 mA
XCzu4 9 9 9 9 9 mA
XCZU5 9 9 9 9 9 mA
XCZU6 25 24 24 24 24 mA

IccerAMO Quiescent Vccgram SUppPly current. XCczu7 16 15 15 15 15 mA
XCzu9 25 24 24 24 24 mA
XCzu1li 23 22 22 22 22 mA
XCZu15 29 28 28 28 28 mA
XCzu1lv 37 35 35 35 35 mA
XCzZu19 37 35 35 35 35 mA

Notes:

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

2. Typical values are for blank configured devices with no output current loads, no active input pull-up resistors, all 1/0 pins
are 3-state and floating.

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

4. Typical values depend upon your configuration. To accurately estimate all PS supply currents, use the interactive XPE
spreadsheet tool.
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& XILINX

PL1/0O Levels

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

Table 14: SelectlO DC Input and Output Levels For HD 170 Banks(1(2)(3)

1/0 ViL Vin VoL Vou loL lon
Standard | v Min| V, Max V, Min V, Max V, Max V, Min mA | mA
HSTL_I —0.300 |VRreg — 0.100 | VRge + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 8.0 -8.0
HSTL_I1_18 —0.300 |VRgg — 0.100 | VRge + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 8.0 -8.0
HSUL_12 —0.300 |Vggr — 0.130 | VRgg + 0.130 | Vo + 0.300 20% Vcco 80% V¢co 0.1 -0.1
LVCMOS12 —0.300 35% VCCO 65% VCCO VCCO + 0.300 0.400 VCCO — 0.400 Note 4 | Note 4
LVCMOS15 —0.300 | 35% V¢co 65% Vcco | Veco + 0.300 0.450 Veco — 0.450 | Note 5 | Note 5
LVCMOS18 —0.300 | 35% Vo 65% Vceo | Veco + 0.300 0.450 Veeo — 0.450 | Note 5 | Note 5
LVCMOS25 —0.300 0.700 1.700 Vceo + 0.300 0.400 Vceco — 0.400 | Note 5 | Note 5
LVCMOS33 —0.300 0.800 2.000 3.400 0.400 Veco — 0.400 | Note 5 | Note 5
LVTTL —0.300 0.800 2.000 3.400 0.400 2.400 Note 5 | Note 5
SSTL12 —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 | Veep/2 — 0.150 |Vecp/2 + 0.150| 14.25 | —-14.25
SSTL135 —0.300 |Vggg — 0.090 | VReg + 0.090 | Vo + 0.300 | Veep/2 — 0.150 |Vecp/2 + 0.150| 8.9 -8.9
SSTL135_11 | —0.300 | Vggg — 0.090 | VReg + 0.090 | Ve + 0.300 | Veep/2 — 0.150 |Veep/2 + 0.150| 13.0 | —13.0
SSTL15 —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 | Veep/2 — 0.175 |Veco/2 + 0.175| 8.9 -8.9
SSTL15_ 11 —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 | Veeo/2 — 0.175 |Veeo/2 + 0.175| 13.0 | —13.0
SSTL18 | —0.300 |Vggg — 0.125 | VRee + 0.125 | Ve + 0.300 | Veep/2 — 0.470 |Veeo/2 + 0.470| 8.0 —-8.0
SSTL18_II —0.300 |Vggg — 0.125 | VRgg + 0.125 | Vo + 0.300 | Vecp/2 — 0.600 (Veco/2 + 0.600| 13.4 | —13.4
géPII_Ulz(PgY_ —0.300 0.550 0.880 Veeo + 0.300 0.050 1.100 0.01 | -0.01

Notes:
1. Tested according to relevant specifications.
2. Standards specified using the default 1/0 standard configuration. For details, see the UltraScale Architecture
SelectlO Resources User Guide (UG571).
3. POD10 and POD12 DC input and output levels are shown in Table 16, Table 20, Table 21, and Table 22.
4. Supported drive strengths of 4, 8, or 12 mA in HD 1/0 banks.
5. Supported drive strengths of 4, 8, 12, or 16 mA in HD 1/0 banks.
6. Low-power option for MIPI_DPHY_DCI.
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& XILINX

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

Table 15: SelectlO DC Input and Output Levels for HP 1/0 Banks(1(2)(3)

1/0 ViL ViH VoL VoH oL lon
Standard | v, Min | V, Max V, Min V, Max V, Max V, Min mA | mA
HSTL_I —0.300 |Vggg — 0.100 | Vggg + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 5.8 -5.8
HSTL_I1_12 —0.300 |VRggr — 0.080 | VRgg + 0.080 | Vo + 0.300 25% Veco 75% Vcco 4.1 —4.1
HSTL_1_18 —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 0.400 Vceo — 0.400 6.2 —6.2
HSUL_12 —0.300 | Vgeg — 0.130 | Vggr + 0.130 | Vo + 0.300 20% Vcco 80% V¢co 0.1 -0.1
LVCMOS12 —0.300 | 35% V¢co 65% Vceo | Veco + 0.300 0.400 Vceo — 0.400 | Note 4 | Note 4
LVCMOS15 —0.300 | 35% Vo 65% Vcco | Veco + 0.300 0.450 Vceo — 0.450 | Note 5 | Note 5
LVCMOS18 —0.300 | 35% V¢co 65% Vcco | Veco + 0.300 0.450 Veeo — 0.450 | Note 5 | Note 5
LVDCI_15 —0.300 | 35% Vo 65% Vceo | Veco + 0.300 0.450 Vceo — 0.450 7.0 -7.0
LvDCI_18 —0.300 | 35% Vo 65% Vcco | Veco + 0.300 0.450 Vceo — 0.450 7.0 -7.0
SSTL12 —0.300 |Vggr — 0.100 | Vggg + 0.100 | Vo + 0.300 | Veco/2 — 0.150 | Veco/2 + 0.150| 8.0 -8.0
SSTL135 —0.300 |Vggg — 0.090 | VRgg + 0.090 | Vo + 0.300 | Veep/2 — 0.150 |Vecp/2 + 0.150| 9.0 —-9.0
SSTL15 —0.300 |Vggg — 0.100 | VRgg + 0.100 | Vo + 0.300 | Vecp/2 — 0.175 |Veeo/2 + 0.175| 10.0 | —10.0
SSTL18 | —0.300 |VRggg — 0.125 | Vggg + 0.125 | Vo + 0.300 | Veco/2 — 0.470 |Veco/2 + 0.470| 7.0 -7.0
o~ | ~0.300 | 0.550 0.880 | Veeo + 0.300 0.050 1.100 0.01 | —0.01

Notes:
1. Tested according to relevant specifications.
2. Standards specified using the default 1/0 standard configuration. For details, see the UltraScale Architecture
SelectlO Resources User Guide (UG571).
3. POD10 and POD12 DC input and output levels are shown in Table 16, Table 20, Table 21, and Table 22.
4. Supported drive strengths of 2, 4, 6, or 8 mA in HP 1/0 banks.
5. Supported drive strengths of 2, 4, 6, 8, or 12 mA in HP I/0 banks.
6. Low-power option for MIPI_DPHY_DCI.
Table 16: DC Input Levels for Single-ended POD10 and POD12 1/0 Standards(1)(2)
1/0 ViL Vin
Standard V, Min V, Max V, Min V, Max
POD10 —0.300 Vgee — 0.068 Vgee + 0.068 Vceo + 0.300
POD12 —0.300 Vger — 0.068 Vger + 0.068 Vceo + 0.300
Notes:
1. Tested according to relevant specifications.
2. Standards specified using the default 1/0 standard configuration. For details, see the UltraScale Architecture
SelectlO Resources User Guide (UG571).
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

LVDS DC Specifications (LVDS_25)

The LVDS_25 standard is available in the HD I/O banks. See the UltraScale Architecture Select/O Resources

User Guide (UG571) for more information.

Table 23: LVDS_25 DC Specifications

Symbol DC Parameter Min | Typ | Max | Units

Veco® Supply voltage. 2.375|2.500 | 2.625 \%
Differential input voltage:

VIDIFE (Q — Q), Q = High 100 | 350 | 600 | mVv
(Q - Q), Q =High

Viem Input common-mode voltage. 0.300 | 1.200 | 1.425 \

Notes:

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

Any Vco can be chosen as long as the input voltage levels do not violate the Recommended Operating Condition (Table 2)
specification for the V,y 170 pin voltage.

Maximum V|p e Value is specified for the maximum V¢, specification. With a lower V¢, a higher Vp,e¢ is tolerated only
when the recommended operating conditions and overshoot/undershoot V,y specifications are maintained.

LVDS DC Specifications (LVDS)

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

Table 24: LVDS DC Specifications

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

Veco® Supply voltage. 1.710|1.800| 1.890 \%
Differential output voltage: .

Vopiee® (Q — Q), Q = High Rt = 100Q across Q and Q signals | 247 | 350 | 454 mv
(Q—Q), Q =High

Voem®@ Output common-mode voltage. Rt = 100 Q across Q and Q signals | 1.000 | 1.250 | 1.425 v
Differential input voltage:

Vioirr® [ (Q - Q), Q = High 100 | 350 | 60013 | mv
(Q—Q), Q =High

Viem_pc™® | Input common-mode voltage (DC coupling). 0.300 | 1.200 | 1.425 \%

Viem ac® | Input common-mode voltage (AC coupling). 0.600 | -— 1.100 \Y

Notes:

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

different from the specified level only if internal differential termination is not used. In this scenario, Vccg must be chosen
to ensure the input pin voltage levels do not violate the Recommended Operating Condition (Table 2) specification for the
VN 170 pin voltage.

2. Vocm and Vgop, e values are for LVDS_PRE_EMPHASIS = FALSE.

3. Maximum V,pgr value is specified for the maximum V¢, specification. With a lower V,cy, @ higher Vp g is tolerated only
when the recommended operating conditions and overshoot/undershoot V,y specifications are maintained.

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

5. External input common mode voltage specification for AC coupled configurations. EQUALIZATION = EQ_LEVELO,

EQ_LEVEL1, EQ_LEVEL2, EQ_LEVEL3, EQ_LEVELA4.
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Table 37: PS Reset Assertion Timing Requirements

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

Symbol Description Min Typ Max Units
TpsPoRr Required PS_POR_B assertion time.(1) 10 - - us
TpsrsT Required PS_SRST_B assertion time. 3 - — PS_REF_CLK Clock Cycles
Notes:

1. PS_POR_B must be asserted Low at power-up and continue to be asserted for a duration of Tpgpor after all the PS supply
voltages reach minimum levels. PS_POR_B must be asserted Low for the duration of Tpog When the PS and PL power-up
at the same time and the application uses both the PS and PL after power-up.

Table 38: PS Clocks Switching Characteristics

Speed Grade

Symbol Description Units
-3 -2 -1

Fropsw_MAINMAX TOPSW_MAIN maximum frequency. 600 533 533 MHz
Fropsw_LSBUSMAX TOPSW_LSBUS maximum frequency. 100 100 100 MHz
FcDMAMAX FPD-DMA maximum frequency. 600 600 600 MHz
ForDMAMAX DisplayPort DMA maximum frequency. 600 600 600 MHz
FLPD_swiTCH_CTRLMAX I]:rF;Ii)qaz\r/]\(/:I);IjCH_CTRL raximum 600 500 500 MHz
FLPD_LSBUS_CTRLMAX fLrF;?qG:E; S_CTRL maximum 100 100 100 MHz
FADMAMAX LPD-DMA maximum frequency. 600 500 500 MHz
FAPLL_TO_LPDMAX APLL_TO_LPD maximum frequency. 533 533 533 MHz
FppLL_TO_LPDMAX DPLL_TO_LPD maximum frequency. 533 533 533 MHz
FvpLL TO_LPDMAX VPLL_TO_LPD maximum frequency. 533 533 533 MHz
FloPLL_TO_LPDMAX IOPLL_TO_LPD maximum frequency. 533 533 533 MHz
FrRPLL_TO_FPDMAX RPLL_TO_FPD maximum frequency. 533 533 533 MHz
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PS Gigabit Ethernet Controller Interface

Table 44: RG

MII Interface(™

Symbol Description Min Max Units
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
TMDIOCLK MDC output clock period. 400 - ns
TmpIocKL MDC low time. 160 - ns
TmbiockH MDC high time. 160 - ns
TMDIODCK MDIO input data setup time. 80 - ns
TmpIOCKD MDIO input data hold time. 0.0 - ns
Twmpiocko MDIO output data delay time. -1.0 15 ns
FGETXCLK RGMII_TX_CLK transmit clock frequency. - 125 MHz
FeERXCLK RGMII_RX_CLK receive clock frequency. — 125 MHz
FENET REF_CLK Ethernet reference clock frequency. — 125 MHz

Notes:

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

15 pF load.

PS SD/SDI

O Controller Interface

Table 45: SD/SDIO Interface(®

Symbol ‘ Description Min Max Units
SD/SDIO Interface DDR50 Mode
TbepDRCLK SD device clock duty cycle. 45 55 %
TSDDDRCKOL Clock to output delay, data.(?) 1.0 6.8 ns
TSDORIVW Input valid data window.(®) 3.5 - ns
TsppDRDCK2 Input setup time, command. 4.7 — ns
TSpDDDRCKD2 Input hold time, command. 1.5 — ns
TSDDDRCKO?2 Clock to output delay, command. 1.0 13.8 ns
FspppbreLk High-speed mode SD device clock frequency. — 50 MHz
SD/SDIO Interface SDR104
TbespHsclkl | SD device clock duty cycle. 40 60 %
TSDSDRCKO1L Clock to output delay, all outputs.(® 1.0 3.2 ns
TSDSDR1LIVW Input valid data window.(®) 0.5 - ul
FspsbreLk1 SDR104 mode device clock frequency. — 200 MHz
SD/SDIO Interface SDR50/25
TbcspHSCLK2 SD device clock duty cycle. 40 60 %
TSDSDRCKO? Clock to output delay, all outputs.(® 1.0 6.8 ns
TSDSDR2IVW Input valid data window.(3) 0.3 - ul
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Table 61: PS-GTR Transceiver Reference Clock Oscillator Selection Phase Noise Mask

Symbol Description Frg;LSeerEcy Min Typ Max Units
100 - - —-102
1 KHz - - -124

PLL reference clock select phase noise mask 10 KHz - - —132 dBc/Hz
at REFCLK frequency = 25 MHz. 100 KHz — — —139
1 MHz - - —-152
10 MHz - - —154
100 - - -96
1 KHz - - -118

PLL reference clock select phase noise mask 10 KHz - - —126 dBc/Hz
at REFCLK frequency = 50 MHz. 100 KHz — — -133
1 MHz - - —146
10 MHz - - —148
100 - - -90
1 KHz - - -112

PLLRErCLKMASK PLL reference clock select phase noise mask 10 KHz - - -120 dBc/Hz
at REFCLK frequency = 100 MHz. 100 KHz _ — —127
1 MHz - - -140
10 MHz - - —142
100 - - —-88
1 KHz - - -110

PLL reference clock select phase noise mask 10 KHz - - —118 dBc/Hz
at REFCLK frequency = 125 MHz. 100 KHz _ — -125
1 MHz - - —-138
10 MHz - - —140
100 - - —-86
1 KHz - - -108

PLL reference clock select phase noise mask 10 KHz - - —116 dBc/Hz
at REFCLK frequency = 150 MHz. 100 KHz _ — —123
1 MHz - - —-136
10 MHz - - -138

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

Table 62: PS-GTR Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units
FoTrRTX Serial data rate range. 1.25 — 6.0 Gb/s
TRTX TX rise time. 20%—-80% — 65 — ps
TeTx TX fall time. 80%—-20% — 65 — ps
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Programmable Logic (PL) Switching Characteristics

Table 75 (high-density IOB (HD)) and Table 76 (high-performance IOB (HP)) summarizes the values of
standard-specific data input delay adjustments, output delays terminating at pads (based on standard)
and 3-state delays.

e TiNgur DELAY PAD 1 IS the delay from IOB pad through the input buffer to the I-pin of an IOB pad. The

delay varies depending on the capability of the SelectIO input buffer.

*  Toutsur DELAY O _pAD IS the delay from the O pin to the IOB pad through the output buffer of an IOB
pad. The delay varies depending on the capability of the SelectlO output buffer.

*  TouTBUF DELAY TD PAD IS the delay from the T pin to the IOB pad through the output buffer of an IOB
pad, when 3-state is disabled. The delay varies depending on the SelectlO capability of the output
buffer. In HP I/O banks, the internal DCI termination turn-on time is always faster than
TouTBUF DELAY TD pAD When the DCITERMDISABLE pin is used. In HD I/O banks, the on-die termination
turn-on time is always faster than TouTtsur_peLAY T pap When the INTERMDISABLE pin is used.

I0B High Density (HD) Switching Characteristics

Table 75: 10B High Density (HD) Switching Characteristics

TINBUF_DELAY_PAD_1I TouTBUF_DELAY_O_PAD TouTBUF_DELAY_TD_PAD
1/0 Standards |0.90v| 0.85V 0.72v |0.90V| 0.85V 0.72v  |0.90V| 0.85V 0.72v  |Units
-3 2| 1| -2 |1 -3 2| 1| -2 | -1 -3 2| 1| 2| a

DIFF_HSTL_I_18_F | 0.978 |0.978|1.058|0.978|1.058| 1.574 |1.574(1.718|1.574|1.718| 1.160 |1.160|1.271|1.160|1.271| ns
DIFF_HSTL_I_18_S | 0.978 |0.978|1.058|0.978|1.058| 1.805 |1.805(1.950|1.805|1.950| 1.748 |1.748|1.867|1.748|/1.867| ns
DIFF_HSTL_I_F 0.978 |0.978(1.058|0.978/1.058| 1.611 |1.611|1.762|1.611(1.762| 1.313 |1.313|1.417|1.313|1.417| ns
DIFF_HSTL_I_S 0.978 |0.978(1.058|0.978/1.058| 1.798 |1.798|1.913|1.798(1.913| 1.630 |1.630|1.780|1.630(1.780| ns
DIFF_HSUL_12_F 0.911 |0.911(0.977|0.911|0.977| 1.573 |1.573|1.703|1.573|1.703| 1.222 |1.222|1.335|1.222(1.335| ns
DIFF_HSUL_12_S 0.911 |0.911(0.977|0.911|0.977| 1.711 |1.711|1.864|1.711|1.864| 1.536 |1.536|1.665|1.536|1.665| ns
DIFF_SSTL12_F 0.906 |0.906(0.977|0.906|0.977| 1.643 |1.643|1.792|1.643|1.792| 1.285 |1.285|1.423|1.285(1.423| ns
DIFF_SSTL12_S 0.906 |0.906(0.977|0.906|0.977| 1.784 |1.784|1.948|1.784|1.948| 1.567 |1.567|1.706|1.567|1.706| ns
DIFF_SSTL135_F 0.927 |0.927(0.995|0.927|0.995| 1.625 |1.625|1.765|1.625|1.765| 1.341 |1.341|1.458|1.341(1.458| ns
DIFF_SSTL135_II_F | 0.927 |0.927|0.995|0.927|0.995| 1.623 |1.623|1.770|1.623|1.770| 1.325 |1.325|1.470|1.325|1.470| ns
DIFF_SSTL135_11_S | 0.927 |0.927|0.995|0.927|0.995| 1.768 |1.768(1.916|1.768|1.916| 1.722 |1.722|1.911|1.722|1.911| ns
DIFF_SSTL135_S 0.927 |0.927|0.995|0.927|0.995| 1.869 |1.869|2.025|1.869(2.025| 1.814 |1.814|1.976|1.814(1.976| ns
DIFF_SSTL15_F 0.928 |0.928(1.020|0.928|1.020| 1.628 |1.628|1.771|1.628|1.771| 1.374 |1.374|1.483|1.374|1.483| ns
DIFF_SSTL15_II_F | 0.928 |0.928|1.020|0.928(1.020| 1.622 |1.622(1.778|1.622|1.778| 1.356 |1.356|1.442|1.356|1.442| ns
DIFF_SSTL15_1I_S | 0.928 |0.928|1.020|0.9281.020| 1.821 |1.821(1.987|1.821|1.987| 1.895 |1.895|2.047|1.895|2.047| ns
DIFF_SSTL15_S 0.928 |0.928(1.020|0.928|1.020| 1.824 |1.824|1.977|1.824(1.977| 1.743 |1.743|1.907|1.743|1.907| ns
DIFF_SSTL18 II_F | 0.961 [0.961|1.038|0.961|1.038| 1.729 |1.729(1.880|1.729|1.880| 1.377 |1.377|1.492|1.377|1.492| ns
DIFF_SSTL18_ II_S | 0.961 [0.961|1.038|0.961|1.038| 1.796 |1.796(1.965|1.796|1.965| 1.616 |1.616|1.800|1.616|/1.800| ns
DIFF_SSTL18_I_F 0.961 |0.961(1.038|0.961|1.038| 1.609 |1.609|1.755|1.609|1.755| 1.220 |1.220|1.313|1.220(1.313| ns
DIFF_SSTL18 I_S | 0.961 |0.961|1.038|0.961|1.038| 1.786 |1.786(1.942|1.786|1.942| 1.677 |1.677|1.836|1.677|1.836| ns
HSTL_I_18_F 0.947 |0.947(1.021|0.947|1.021| 1.574 |1.574|1.718|1.574(1.718| 1.160 |1.160|1.271|1.160(1.271| ns
HSTL_1_18_S 0.947 |0.947(1.021|0.947|1.021| 1.805 |1.805|1.950|1.805|1.950| 1.748 |1.748|1.867|1.748|1.867| ns
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Table 75: 10B High Density (HD) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_1I TouTBUF_DELAY_O_PAD TouTBUF_DELAY_TD_PAD
1/0 Standards |0.90v| 0.85V 0.72v |0.90V| 0.85V 0.72V |0.90V| 0.85V 0.72V  |Units
-3 2| 1| -2 |1 -3 2| 1| -2 | -1 -3 2| 1| 2|2

HSTL_I_F 0.856 |0.856(0.900|0.856|0.900| 1.611 |1.611|1.762|1.611(1.762| 1.313 |1.313|1.417|1.313|1.417| ns
HSTL_I_S 0.856 |0.856|0.900|0.856|0.900| 1.798 |1.798|1.913|1.798(1.913| 1.630 |1.630|1.780|1.630(1.780| ns
HSUL_12_F 0.780 |0.780(0.867|0.780|0.867| 1.573 |1.573|1.703|1.573|1.703| 1.222 |1.222|1.335|1.222(1.335| ns
HSUL_12_S 0.780 |0.780|0.867|0.780|0.867| 1.711 |1.711|1.864|1.711|1.864| 1.536 |1.536|1.665|1.536(1.665| ns
LVCMOS12_F_12 0.918 |0.918(0.976|0.918/0.976| 1.689 |1.689|1.856|1.689|1.856| 1.202 |1.202|1.317|1.202(1.317| ns
LVCMOS12_F_4 0.918 |0.918(0.976|0.918(0.976| 1.742 |1.742|1.922|1.742|1.922| 1.353 |1.353|1.478|1.353|1.478| ns
LVCMOS12_F_8 0.918 |0.918(0.976|0.918(0.976| 1.714 |1.714|1.879|1.714(1.879| 1.292 |1.292|1.432|1.292(1.432| ns
LVCMOS12_S_12 0.918 |0.918(0.976|0.918|0.976| 2.073 |2.073|2.247|2.073|2.247| 1.581 |1.581|1.717|1.581|1.717| ns
LVCMOS12_S_4 0.918 |0.918(0.976|0.918/0.976| 1.979 |1.979|2.182|1.979(2.182| 1.633 |1.633|1.772|1.633|1.772| ns
LVCMOS12_S_8 0.918 |0.918(0.976|0.918/0.976| 2.205 |2.205|2.406|2.205(2.406| 1.767 |1.767|1.928|1.767|1.928| ns
LVCMOS15_F_12 0.905 |0.905|0.958|0.905|0.958| 1.713 |1.713|1.892|1.713|1.892| 1.275 |1.275|1.428|1.275|1.428| ns
LVCMOS15_F_16 0.905 |0.905|0.958|0.905|0.958| 1.722 |1.722|1.881|1.722(1.881| 1.260 |1.260|1.407|1.260|1.407| ns
LVCMOS15_F_4 0.905 |0.905|0.958|0.905|0.958| 1.825 |1.825|1.959|1.825|1.959| 1.453 |1.453|1.557|1.453|1.557| ns
LVCMOS15_F_8 0.905 |0.905|0.958|0.905|0.958| 1.778 |1.778/1.930|1.778(1.930| 1.378 |1.378|1.458|1.378|1.458| ns
LVCMOS15_S_12 0.905 |0.905|0.958|0.905|0.958| 1.991 |1.991|2.139|1.991(2.139| 1.516 |1.516|1.648|1.516|1.648| ns
LVCMOS15_S_16 0.905 |0.905|0.958|0.905|0.958| 2.172 |2.172|2.389|2.172|2.389| 1.707 |1.707|1.888|1.707|1.888| ns
LVCMOS15_S_4 0.905 |0.905|0.958|0.905|0.958| 2.313 |2.313|2.483|2.313|2.483| 1.952 |1.952|2.123(1.952|2.123| ns
LVCMOS15_S_8 0.905 |0.905(0.958|0.905|0.958| 2.170 |2.170|2.400|2.170(2.400| 1.817 |1.817|1.984(1.817|1.984| ns
LVCMOS18_F_12 0.915 |0.915|0.958|0.915|0.958| 1.805 |1.805|1.962|1.805|1.962| 1.383 |1.383|1.471(1.383|1.471| ns
LVCMOS18_F_16 0.915 |0.915(0.958|0.915|0.958| 1.785 |1.785|1.917|1.785(1.917| 1.338 |1.338|1.446(1.338|1.446| ns
LVCMOS18_F_4 0.915 |0.915|0.958|0.915|0.958| 1.868 |1.868|2.013|1.868(2.013| 1.472 |1.472|1.599|1.472|1.599| ns
LVCMOS18_F_8 0.915 |0.915(0.958|0.915|0.958| 1.797 |1.797|1.979|1.797|1.979| 1.384 |1.384|1.487|1.384(1.487| ns
LVCMOS18_S_12 0.915 |0.915|0.958(0.915|0.958| 2.201 2.201|2.408|2.201(2.408| 1.762 |1.762|1.894|1.762|1.894| ns
LVCMOS18_S_16 0.915 |0.915(0.958|0.915|0.958| 2.173 |2.173|2.362|2.173|2.362| 1.702 |1.702|1.834(1.702|1.834| ns
LVCMOS18_S_4 0.915 |0.915|0.958|0.915|0.958| 2.346 |2.346|2.567|2.346(2.567| 1.951 |1.951|2.092|1.951|2.092| ns
LVCMOS18_S_8 0.915 |0.915(0.958|0.915|0.958| 2.292 |2.292|2.511|2.292(2.511| 1.848 |1.848|2.008|1.848|2.008| ns
LVCMOS25_F_12 0.988 |0.988(1.042|0.988|1.042| 2.153 |2.153|2.453|2.153|2.453| 1.692 |1.692|1.856(1.692|1.856| ns
LVCMOS25_F_16 0.988 |0.988(1.042|0.988|1.042| 2.105 |2.105|2.406|2.105(2.406| 1.623 |1.623|1.786(1.623|1.786| ns
LVCMOS25_F_4 0.988 |0.988|1.042(0.988|1.042| 2.344 |2.344|2.554|2.344(2.554| 1.842 |1.842|2.039|1.842|2.039| ns
LVCMOS25_F_8 0.988 |0.988(1.042|0.988|1.042| 2.184 |2.184|2.516|2.184(2.516| 1.726 |1.726|1.910|1.726(1.910| ns
LVCMOS25_S_12 0.988 |0.988|1.042(0.988|1.042| 2.558 |2.558|2.840|2.558(2.840| 1.971 |1.971(2.194|1.971|2.194| ns
LVCMOS25_S_16 0.988 |0.988(1.042|0.988|1.042| 2.449 |2.449|2.740|2.449|2.740| 1.852 |1.852|2.063|1.852|2.063| ns
LVCMOS25_S_4 0.988 |0.988|1.042(0.988|1.042| 2.770 |2.770|3.066|2.770|3.066| 2.224 |2.224|2.458|2.224|2.458| ns
LVCMOS25_S_8 0.988 |0.988(1.042|0.988|1.042| 2.663 |2.663|2.963|2.663|2.963| 2.091 |2.091|2.373|2.091|2.373| ns
LVCMOS33_F_12 1.154 |1.154(1.213|1.154|1.213| 2.415 |2.415|2.651|2.415|2.651| 1.754 |1.754|1.915|1.754(1.915| ns
LVCMOS33_F_16 1.154 |1.154/1.213|1.154|1.213| 2.383 |2.383|2.603|2.383|2.603| 1.734 [1.734|1.869|1.734|1.869| ns
LVCMOS33_F_4 1.154 |1.154(1.213|1.154|1.213| 2.541 |2.541|2.765|2.541|2.765| 1.932 |1.932|2.135|1.932(2.135| ns
LVCMOS33_F_8 1.154 |1.154/1.213|1.154|1.213| 2.603 |2.603|2.822|2.603|2.822| 1.937 [1.937|2.130|1.937|2.130| ns
LVCMOS33_S_12 1.154 |1.154(1.213|1.154(1.213| 2.705 |2.705|3.047|2.705|3.047| 2.049 |2.049(2.318|2.049|2.318| ns
LVCMOS33_S_16 1.154 (1.154(1.213|1.154(1.213| 2.714 |2.714(3.024|2.714|3.024| 2.028 |2.028|2.232|2.028|2.232| ns
LVCMOS33_S_4 1.154 |1.154(1.213|1.154(1.213| 2.999 |2.999|3.340|2.999|3.340| 2.320 |2.320|2.610|2.320|2.610| ns
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Block RAM and FIFO Switching Characteristics

Table 80: Block RAM and FIFO Switching Characteristics

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

Maximum Frequency

Block RAM
Fmax_wr_Nc (WRITE_FIRST and NO_CHANGE modes). 825 738 645 585 516 MHz
Fmax_RF Block RAM (READ_FIRST mode). 718 637 575 510 460 MHz
FmAX_FIFO FIFO in all modes without ECC. 825 738 645 585 516 MHz

Block RAM and FIFO in ECC configuration

without PIPELINE. 718 637 575 510 460 MHz
Fmax_ecc Block RAM and FIFO in ECC configuration

with PIPELINE and Block RAM in 825 738 645 585 516 MHz

WRITE_FIRST or NO_CHANGE mode.
Tew® Minimum pulse width. 495 542 543 577 578 ps
Block RAM and FIFO Clock-to-Out Delays

Clock CLK to DOUT output (without output ns,
Trcko Do register). 0.91 1.02 1.11 1.46 1.53 Max

Clock CLK to DOUT output (with output ns,
TRCKO_DO_REG register). 0.27 0.29 0.30 0.42 0.44 Max

Notes:

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

frequencies.
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UltraRAM Switching Characteristics

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

The UltraScale Architecture and Product Overview (DS890) lists the Zynq UltraScale+ MPSoC that include

this memory.

Table 81: UltraRAM Switching Characteristics

Speed Grade and
Vceint Operating Voltages
Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Maximum Frequency
Faiax BEE?ABM:““%’S;“W frequency with 650 600 575 500 481 | MHz
UltraRAM maximum frequency with
Fmax Ecc OREG_B = False and 450 400 386 325 315 MHz
B EN_ECC_RD_B = True.
UltraRAM maximum frequency with
Fmax NorpiPELINE | OREG_B = False and 550 500 478 425 408 MHz
B EN_ECC_RD_B = False.
Tew® Minimum pulse width. 650 700 730 800 832 ps
Asynchronous reset minimum pulse
TrsTPW width. One cycle required. 1 clock cycle
Notes:

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

frequencies.

Input/Output Delay Switching Characteristics

Table 82: Input/Output Delay Switching Characteristics

Speed Grade and
Vceint Operating Voltages
Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
REFCLK frequency for IDELAYCTRL 300 to 800 MHz
(component mode).
F
REFCLK ';ngb‘ééreggm‘;{yoffr(native 300t0 | 300to | 300to  300to | 300to | ..
8 2666.67 | 2666.67 | 2400 2400 2133
mode).
TMINPER_CLK Minimum period for IODELAY clock. 3.195 3.195 3.195 3.195 3.195 ns
TMINPER_RST Minimum reset pulse width. 52.00 ns
pDELAY_RESOLUT'ON/ IDELAY/ODELAY chain resolution. 2.1to 12 ps
ODELAY_RESOLUTION
Notes:
1. PLL settings could restrict the minimum allowable data rate. For example, when using a PLL with
CLKOUTPHY_MODE = VCO_HALF, the minimum frequency is PLL_FVCOMIN/2.
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DSP48 Slice Switching Characteristics

Table 83: DSP48 Slice Switching Characteristics

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

Speed Grade and
Vceint Operating Voltages

Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Maximum Frequency
Fmax With all registers used. 891 775 645 644 600 MHz
FMAX_PATDET With pattern detector. 794 687 571 562 524 MHz
FMAX_MULT_NOMREG Iﬂvé%éeg'swr multiply without 635 544 456 440 413 | MHz
Two register multiply without
FMAX_MULT_NOMREG_PATDET | MREG \?vith patternpgetect. 577 492 410 395 371 MHz
FMAX_PREADD_NOADREG Without ADREG. 655 565 468 453 423 MHz
Without pipeline registers
FMAX_NOPIPELINEREG (MREG, XS’REG)_ 9 483 410 338 323 304 MHz
Without pipeline registers
FMAX_NOPIPELINEREG_ PATDET| (MREG, ADREG) with pattern 448 379 314 299 280 MHz
detect.
Clock Buffers and Networks
Table 84: Clock Buffers Switching Characteristics
Speed Grade and
Vceeint Operating Voltages
Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Global Clock Switching Characteristics (Including BUFGCTRL)
Frax E/IBalj(llzrg;Jm frequency of a global clock tree 891 775 667 795 667 MHz
Global Clock Buffer with Input Divide Capability (BUFGCE_DIV)
Maximum frequency of a global clock buffer with
FMAX | input divide capability (BUFGCE_DIV). 891 775 667 725 667 | MHz
Global Clock Buffer with Clock Enable (BUFGCE)
Maximum frequency of a global clock buffer with
Frax Coak e ?BUFG%E)_ 9 891 775 667 725 667 MHz
Leaf Clock Buffer with Clock Enable (BUFCE_LEAF)
Maximum frequency of a leaf clock buffer with
Fmax clock enable ?BUFc)é LEAF). 891 775 667 725 667 MHz
GTH or GTY Clock Buffer with Clock Enable and Clock Input Divide Capability (BUFG_GT)
Maximum frequency of a serial transceiver clock
Fmax buffer with clock enable and clock input divide 512 512 512 512 512 MHz
capability.
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Device Pin-to-Pin Output Parameter Guidelines

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

The pin-to-pin numbers in Table 87 through Table 89 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 87: Global Clock Input to Output Delay Without MMCM (Near Clock Region)

Symbol

Description

Speed Grade and

Veeint Operating Voltages

SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM.

without MMCM (near clock region).

TickoE Global clock input and output flip-flop | XCZU2

Device "4 gov 0.85V 0.72v Units

-3 2 1 -2 1

N/A | 490 | 528 | 535 | 561 | ns
XCzZU3 | N/A | 490 | 528 | 535 | 561 | ns
XCzU4 | 4.89 | 583 | 636 | 6.00 | 6.79 | ns
XCzZU5 | 4.89 | 583 | 636 | 6.00 | 679 | ns
XCzZU6 | 5.00 | 591 | 635 | 6.66 | 7.09 | ns
XCzU7 | 5.39 | 654 | 7.01 | 716 | 7.62 | ns
XCzZU9 | 500 | 591 | 635 | 666 | 7.09 | ns
XCzU11 | 582 | 6.96 | 7.61 | 7.19 | 836 | ns
XCzU15 | 515 | 6.09 | 655 | 6.90 | 7.38 | ns
XCzU17 | 572 | 6.90 | 7.40 | 7.62 | 807 | ns
XCzU19 | 572 | 6.90 | 7.40 | 7.62 | 807 | ns

Notes:

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

and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net.
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GTH Transceiver Switching Characteristics

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

Consult the UltraScale Architecture GTH Transceiver User Guide (UG576) for further information.

Table 97: GTH Transceiver Performance

Speed Grade and V¢ nT Operating Voltages
Symbol | Description gi‘j/tig‘;t 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
FoTHMAX GTH maximum line rate.| 16.375() 16.375() 12.5 12.5 10.3125 Gb/s
FeTHMIN GTH minimum line rate. 0.5 0.5 0.5 0.5 0.5 Gb/s
Min Max Min Max Min Max Min Max Min Max
1 4 12.5 4 12.5 4 8.5 4 8.5 4 8.5 Gb/s
) 2 6.25 6.25 4.25 4.25 4.25 Gb/s
FGTHCRANGE f;’r%e'(';‘f rate 4 1 |3125| 1 |3125| 1 |2125| 1 |2125| 1 | 2125 | Gb/s
8 0.5 |1.5625| 0.5 |1.5625| 0.5 |1.0625| 0.5 |1.0625| 0.5 1.0625 | Gb/s
16 N/A Gb/s
Min Max Min Max Min Max Min Max Min Max
1 9.8 |16.375| 9.8 |16.375| 9.8 12.5 9.8 12.5 9.8 [10.3125| Gb/s
) 2 4.9 1|8.1875| 4.9 |8.1875| 4.9 8.15 4.9 18.1875| 4.9 8.15 Gb/s
FGTHORANGEL %2(';"%232(3). 4 2.45 |4.0938| 2.45 |4.0938| 2.45 | 4.075 | 2.45 |4.0938| 2.45 | 4.075 | Gb/s
8 1.225 |2.0469| 1.225 |2.0469| 1.225 |2.0375| 1.225 |2.0469| 1.225 | 2.0375 | Gb/s
16 0.6125|1.0234|0.6125|1.0234|0.6125|1.0188|0.6125|1.0234|0.6125| 1.0188 | Gb/s
Min Max Min Max Min Max Min Max Min Max
1 8.0 13.0 8.0 13.0 8.0 12.5 8.0 12.5 8.0 [10.3125| Gb/s
) 2 4.0 6.5 4.0 6.5 4.0 6.5 4.0 6.5 4.0 6.5 Gb/s
FGTHORANGE2 %F;(';Lrlar':gzm)_ 4 20 | 325 | 20 | 325 | 20 | 325 | 20 | 3.25 | 2.0 | 3.25 | Gb/s
8 1.0 1.625 1.0 1.625 1.0 1.625 1.0 1.625 1.0 1.625 | Gb/s
16 0.5 |0.8125| 0.5 |0.8125| 0.5 |0.8125| 0.5 |0.8125| 0.5 0.8125 | Gb/s
Min Max Min Max Min Max Min Max Min Max
FepLirance | CPLL frequency range. 2 6.25 2 6.25 2 4.25 2 4.25 2 4.25 GHz
FOPLLORANGE %F:]Lgl‘g frequency 9.8 |16.375 9.8 16.375| 9.8 |16.375| 9.8 |16.375 9.8 |16.375| GHz
FOPLLIRANGE %F;Lg"el_ frequency 8 13 8 13 8 13 8 13 8 13 | GHz
Notes:
1. GTH transceiver line rates in the SFVC784 package support data rates up to 12.5 Gb/s.
2. The values listed are the rounded results of the calculated equation (2 x CPLL_Frequency)/Output_Divider.
3. The values listed are the rounded results of the calculated equation (QPLLO_Frequency)/Output_Divider.
4. The values listed are the rounded results of the calculated equation (QPLL1_Frequency)/Output_Divider.
Table 98: GTH Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Symbol Description All Speed Grades Units
FGTHDRPCLK GTHDRPCLK maximum frequency. 250 MHz
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

GTY Transceiver Specifications

The UltraScale Architecture and Product Overview (DS890) lists the Zynq UltraScale+ MPSoCs that include

the GTY tra

nsceivers.

GTY Transceiver DC Input and Output Levels

Table 106 and Table 107 summarize the DC specifications of the GTY transceivers in Zynq UltraScale+
MPSoCs. Consult the UltraScale Architecture GTY Transceiver User Guide (UG578) for further details.

Table 106: GTY Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
>10.3125 Gb/s 150 - 1250 mVv
Differential peak-to-peak input
DVpp|N VOltage (external AC Coupled) 6.6 Gb/s to 10.3125 Gb/s 150 — 1250 mVv
< 6.6 Gb/s 150 — 2000 mV
Single-ended input voltage.
VIN Voltage measured at the pin 5(: coupIeE 1.2v —400 — VyveTtavtT | MV
referenced to GND. MGTAVTT = =
Vemin Common mode input voltage \[/)EG(;Z?/S_:_GE 1.2V - 2/3 VyaTavTT — mV
D Differential peak-to-peak output | Transmitter output swing 800 _ . mv
VPPOUT | yoltage® is set to 11111
When remote RX is
terminated to GND VmeTavTT/2 = Dyppout/4 mv
Vv Common mode output voltage: When remote RX Vv _D /2 mv
CMOUTDC | DC coupled (equation based) termination is floating MGTAVTT — =VPPOUT
When remote RX is v DyppouT (VMGTAVTT‘VRXJERM) mv
terminated to Vgy tgrw(® | "METAVIT 4~ 2
Common mode output voltage: .
VemouTac | ac coupled Equation based VmeTavTT — Dyvppout/2 mv
Rin Differential input resistance — 100 — Q
Rout Differential output resistance — 100 — Q
ransmitter output pair an intra-pair skew — - S
Toskew T itt tput pair (TXP and TXN) intra-pair sk 10 p
CexT Recommended external AC coupling capacitor(3® — 100 — nF
Notes:

1. The output swing and pre-emphasis levels are programmable using the GTY transceiver attributes discussed in the
UltraScale Architecture GTY Transceiver User Guide (UG578) and can result in values lower than reported in this table.

2. Vpx_TerMm Is the remote RX termination voltage.
3. Other values can be used as appropriate to conform to specific protocols and standards.
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 115: GTY Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
T Total jitter(® — - 0.20 ul
7320 e 3.20 Gb/s(®)
Dj3.20 Deterministic jitter(3®) - — 0.10 ul
T Total jitter(®®) - - 0.20 ul
25 : 2.5 Gb/s(®)
Do s Deterministic jitter(3“) - - 0.10 ul
T Total jitter(3®) — — 0.15 ul
125 ! 1.25 Gb/s(™)
Dj1.25 Deterministic jitter(3(®#) - - 0.06 ul
T Total jitter(® — - 0.10 ul
7500 ! 500 Mb/s(®)
D500 Deterministic jitter(3®) — — 0.03 ul
Notes:

1. Using same REFCLK input with TX phase alignment enabled for up to four consecutive transmitters (one fully populated
GTY Quad) at maximum line rate.
2. Using QPLL_FBDIV = 40, 20-bit internal data width. These values are NOT intended for protocol specific compliance

determinations.

w

determinations.

®NOoOGOA
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