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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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Available Speed Grades and Operating Voltages

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

Table 3: Available Speed Grades and Operating Voltages

Speed Grade Vceint Vce_psINTLP Vee_psintrp | Vec_psiNTFP_DDR | UNits
-3E 0.90 0.90 0.90 0.90 \Y
-2E 0.85 0.85 0.85 0.85 \%
-21 0.85 0.85 0.85 0.85 \%
-2LE 0.85 0.85 0.85 0.85 \Y
-1E 0.85 0.85 0.85 0.85 \%
-11 0.85 0.85 0.85 0.85 \%
-1L1 0.85 0.85 0.85 0.85 \Y
-2LE 0.72 0.85 0.85 0.85 \%
-1L1 0.72 0.85 0.85 0.85 \%

DC Characteristics Over Recommended Operating Conditions

Table 4: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min TypM® Max | Units
v Data retention V¢ yt Voltage (below which configuration 0.68 _ _ v
DRINT data might be lost). )
v Data retention Vecaux Voltage (below which configuration 15 _ _ v
DRAUX data might be lost). :
Irer Vger leakage current per pin. — — 15 HA
I Input or output leakage current per pin (sample-tested).(2) — - 15 HA
C (3 Die input capacitance at the pad (HP 1/0). — - 3.1 pF
N Die input capacitance at the pad (HD 1/0). - - 4.75 pF
Pad pull-up (when selected) at V5 = 0V, Vo = 3.3V. 75 - 190 HA
Pad pull-up (when selected) at V, = OV, Vo = 2.5V. 50 — 169 HA
Irpu Pad pull-up (when selected) at V,y = OV, Vcco = 1.8V. 60 - 120 HA
Pad pull-up (when selected) at V5 = OV, Vo = 1.5V. 30 - 120 HA
Pad pull-up (when selected) at V, = OV, Vo = 1.2V. 10 — 100 HA
| Pad pull-down (when selected) at V, = 3.3V. 60 - 200 HA
RPD Pad pull-down (when selected) at V|y = 1.8V. 29 - 120 HA
I Analog supply current for the PL SYSMON circuits in the . _ 8 mA
CCADCONPL power-up state.
I Analog supply current for the PS SYSMON circuits in the _ _ 10 mA
CCADCONPS power-up state.
I Analog supply current for the PL SYSMON circuits in the . _ 15 mA
CCADCOFFPL power-down state. .
I Analog supply current for the PS SYSMON circuits in the B _ 18 mA
CCADCOFFPS power-down state. :
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Table 19: Complementary Differential SelectlO DC Input and Output Levels for HP 1/0 Banks(1)

Viem (V@ Vip (G| Vo (V@ Vo (NG | oL | lon

1/0 Standard - - -

Min Typ Max Min | Max Max Min mA | mA
DIFF_HSTL_I 0.680 Veeo/2 | (Veco/2) + 0.150 [ 0.100 | — 0.400 Vcco —0.400 | 5.8 | -5.8
DIFF_HSTL_I_12 | 0.400 x Vgco  |Veco/2|  0.600 x Vgep | 0.100 |  — 0.250 x Vceo 0.750 X Veeo | 4.1 | —4.1
DIFF_HSTL_1_18 | (Veco/2) — 0.175 |Veco/2 | (Veeo/2) + 0.175 | 0.100 |  — 0.400 Veeo — 0.400 | 6.2 | —6.2
DIFF_HSUL_12 | (Vgco/2) — 0.120 |Veco/2 | (Veeo/2) + 0.120 | 0.100 | — 20% Veco 80% V¢co 0.1 | -0.1
DIFF_SSTL12 (Veco/2) — 0.150 |Veeo/2 | (Veco/2) + 0.150 | 0.100|  — | (Veeo/2) — 0.150 | (Veco/2) + 0.150 | 8.0 | —8.0
DIFF_SSTL135 (Veco/2) — 0.150 |Veeo/2 | (Veco/2) + 0.150 | 0.100 |  — | (Veeo/2) — 0.150 | (Veco/2) + 0.150 | 9.0 | —9.0
DIFF_SSTL15 (Veco/2) — 0.175 |Veeo/2 | (Veco/2) + 0.175(0.100 | — | (Veeo/2) — 0.175 | (Veeo/2) + 0.175 | 10.0 [—10.0
DIFF_SSTL18_1 | (Veco/2) — 0.175 |Veeo/2 | (Veeo/2) + 0.1750.100 |  — | (Veeo/2) — 0.470 | (Veeo/2) + 0.470 | 7.0 | —7.0
Notes:
1. DIFF_POD10 and DIFF_POD12 HP 1/0 bank specifications are shown in Table 20, Table 21, and Table 22.
2. Vcwm is the input common mode voltage.
3. V,p is the input differential voltage.
4. Vg is the single-ended low-output voltage.
5. Vg is the single-ended high-output voltage.
Table 20: DC Input Levels for Differential POD10 and POD12 1/0 Standards(1)(2)

Viem (V) Vip (V)
1/0 Standard - 1M - 1D
Min Typ Max Min Max

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

1. Tested according to relevant specifications.
2. Standards specified using the default 1/0 standard configuration. For details, see the UltraScale Architecture
SelectlO Resources User Guide (UG571).

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

Symbol Description VouTt Min Typ Max |Units
RoL Pull-down resistance. |Vgym pc (as described in Table 22) 36 40 44 Q
Ron Pull-up resistance. Vom bc (as described in Table 22) 36 40 44 Q
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).

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

Symbol Description All Speed Grades Units
Vom bc DC output Mid measurement level (for IV curve linearity). 0.8 X Veco \Y
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Processor System (PS) Performance Characteristics

Table 28: Processor Performance

o Speed Grade .
Symbol Description Units
-3 -2 -1
FapuMAX Maximum APU clock frequency. 1500 1333 1200 MHz
FrPuMAX Maximum RPU clock frequency. 600 533 500 MHz
Fopumax Maximum GPU clock frequency. 667 600 600 MHz
Table 29: Configuration and Security Unit Performance
o Speed Grade ]
Symbol Description Units
-3 -2 -1
FcsuciBmAx Maximum CSU crypto interface block frequency. 400 400 400 MHz
Table 30: PS DDR Performance
Speed Grade
Memory .
Standard Package DRAM Type -3 -2 -1 Units
Min | Max | Min | Max | Min | Max
Single rank component 664 | 2400 | 664 | 2400 | 664 | 2400 | Mb/s
All FFV packages, D)
FBVB900, and SFVC784 1 rank DIMM 664 | 2133 | 664 | 2133 | 664 | 2133 | Mb/s
2 rank DIMM®)(®3) 664 | 1866 | 664 | 1866 | 664 | 1866 | Mb/s
Single rank component 664 | 2133 | 664 | 2133 | 664 | 2133 | Mb/s
DDR4 SFVAG25 1 rank DIMM)(®) 664 | 1866 | 664 | 1866 | 664 | 1866 | Mb/s
2 rank DIMM®)(®3) 664 | 1600 | 664 | 1600 | 664 | 1600 | Mb/s
Single rank component 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
SBVA484 1 rank DIMM)(®) 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
2 rank DIMM®)(®3) 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
All FFV packages, Single die package(® 664 | 2400 | 664 | 2400 | 664 | 2400 | Mb/s
FBVB900 and SFVC784 | pyal die package®(®) 664 | 2133 | 664 | 2133 | 664 | 2133 | Mb/s
Single die package(®) 664 | 2133 | 664 | 2133 | 664 | 2133 | Mb/s
LPDDR4 SFVAG25 -
Dual die package(®(®) 664 | 1866 | 664 | 1866 | 664 | 1866 | Mb/s
Single die package(® 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
SBVA484
Dual die package(*(®) 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
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Table 30: PS DDR Performance (Cont’d)

Speed Grade
Sl\ﬂ:rr:ll%rzj Package DRAM Type -3 -2 -1 Units
Min | Max | Min | Max | Min | Max
Single rank component 664 | 2133 | 664 | 2133 | 664 | 2133 | Mb/s
FBOSQFOFS/ ;ﬁgﬁgﬁg 4 | 1 rank DIMMD®) 664 | 1866 | 664 | 1866 | 664 | 1866 | Mb/s
2 rank DIMM®)(®3) 664 | 1600 | 664 | 1600 | 664 | 1600 | Mb/s
Single rank component 664 | 1866 | 664 | 1866 | 664 | 1866 | Mb/s
DDR3 SFVAG25 1 rank DIMM®) (@) 664 | 1600 | 664 | 1600 | 664 | 1600 | Mb/s
2 rank DIMM®)(®3) 664 | 1333 | 664 | 1333 | 664 | 1333 | Mb/s
Single rank component 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
SBVA484 1 rank DIMM®) (@) 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
2 rank DIMMM)(®3) 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
Single rank component 664 | 1866 | 664 | 1866 | 664 | 1866 | Mb/s
FB\"}SQF()FS’ ;’n"";ksaFg\fCS% 4 | 1 rank DIMMD®@ 664 | 1600 | 664 | 1600 | 664 | 1600 | Mb/s
2 rank DIMM®)(®3) 664 | 1333 | 664 | 1333 | 664 | 1333 | Mb/s
Single rank component 664 | 1600 | 664 | 1600 | 664 | 1600 | Mb/s
DDR3L SFVAG25 1 rank DIMM®) (@) 664 | 1333 | 664 | 1333 | 664 | 1333 | Mb/s
2 rank DIMM®)(®3) 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
Single rank component 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
SBVA484 1 rank DIMM®) (@) 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
2 rank DIMM®)(®3) 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
All FFV packages, Single die package(® 664 | 1600 | 664 | 1600 | 664 | 1600 | Mb/s
FBVB900 and SFVC784 | pyal die package(® 664 | 1333 | 664 | 1333 | 664 | 1333 | Mb/s
| PDDR3 SFVAG25 Single die package(®) 664 | 1333 | 664 | 1333 | 664 | 1333 | Mb/s
Dual die package(®) 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
SBVA4SA Single die package(®) 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
Dual die package(®) 664 | 1066 | 664 | 1066 | 664 | 1066 | Mb/s
Notes:

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

Includes: 2 rank 1 slot.

Dual die package includes single die with ECC.

LPDDR4 support is only available as a 32-bit interface.

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

ogrLNE
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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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Table 42: Linear Quad-SPI Interface(®)

Symbol Description Con(;_i(:ﬁ)dns@) Min Max Units
Quad-SPI device clock frequency operating at 100 MHz. Loopback enabled. LVCMOS 1.8V 1/0
standard.

TbcospicLks | Quad-SPI clock duty cycle. 1o PP e > -~
30 pF 45 55 %

Tospisssciks | Slave select asserted to next clock edge.(®) 1opF >0 — ©
30 pF 5.0 - ns

15 pF 5.0 - ns

TospiscLksss | Clock edge to slave select deasserted. 30 pF 50 _ ns
15 pF 3.2 7.4 ns

Tospickos Clock to output delay, all outputs. 30 pF 32 74 ns
_ _ 15 pF 2.4 - ns

Tospibcks Setup time, all inputs. 30 pF >4 _ ns
15 pF 0.0 - ns

Tospickps Hold time, all inputs. 30 pF 0.0 _ ns
15 pF - 200 MHz
FospirercLks | Quad-SPI reference clock frequency. 30 pF _ 200 MHz
_ 15 pF - 100 MHz
FospicLks Quad-SPI device clock frequency. 30 pF _ 100 MHz

Notes:

1. The test conditions are configured for the linear Quad-SPI interface at 100 MHz with a 12

rate.

2. 30 pF loads are for stacked modes.
3. TospisssciLks is only valid when two reference clock cycles are programmed between chip select and clock.

PS USB Interface

Table 43: ULPI Interface(®

mA drive strength and fast slew

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] — ns
TuLPiCcKO ULPI clock to output valid, all outputs. 2.0 8.86 ns
FuLpicLk ULPI reference clock frequency. - 60 MHz
Notes:

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

pF load.
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PS 12C Controller Interface

Table 47: 12C Interface()

Symbol ‘ Description Min Max Units
12C Fast-mode Interface
T12cECKL SCL Low time. 1.3 — Hs
Ti2cFCKH SCL High time. 0.6 — Hs
T2cEcKO SDA clock to out delay. — 900 ns
T12cEDCK SDA input setup time. 100 — ns
FiaocecLk SCL clock frequency. — 400 KHz
12C Standard-mode Interface
Ti2cscKL SCL Low time. 4.7 — ps
T12cscKH SCL High time. 4.0 - ps
Ti2cscko SDA clock to out delay. - 3450 ns
T12csDCK SDA input setup time. 250 — ns
FiaocscLk SCL clock frequency. — 100 KHz
Notes:

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

15 pF load.
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PS SPI Controller Interface

Table 48: SPI Interfaces(1)

Fsp1_REF cLK

Symbol Description Min Max Units
SPI1 Master Interface
TbcMSPICLK SPI master mode clock duty cycle. 45 55 %
TMSPISSSCLK Slave select asserted to first active clock edge. 13 - Fspi_Rrer_cLk cycles
TMSPISCLKSS Last active clock edge to slave select deasserted. 13 - Fspi_Rer_cLk Cycles
TMsPIDCK Input setup time for MISO. -2.0 — ns
TumspPICKD Input hold time for MISO. 0.3 — FuvspicLk cycles
TmspPICcKO MOSI and slave select clock to out delay. -2.0 5.0 ns
FmspicLk SPI master device clock frequency. — 50 MHz
Fspi_RerF_cLk SPI reference clock frequency. — 200 MHz
SPI Slave Interface
TsspissscLK Slave select asserted to first active clock edge. — Fspi_Rrer_cLk Cycles
TsspiscLKSS Last active clock edge to slave select deasserted. — Fspi_Rer_cLk cycles
Tsspibck Input setup time for MOSI. 5.0 — ns
TsspickD Input hold time for MOSI. 1 - Fspi_Rer_cLk Cycles
Tsspicko MISO clock to out delay. 0.0 13.0 ns
FsspicLk SPI1 slave mode device clock frequency. - 25 MHz

SPI reference clock frequency. - 200 MHz

Notes:

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

30 pF load.

2. Valid when two SPI_REF_CLK delays are programmed between CS and CLK for TyspjssscLk. and between CLK and CS for
TumspiscLkss in the SPI delay_regO register.

PS CAN Controller Interface

Table 49: CAN Interface(®

Symbol Description Min Max Units
TPWCANRX Receive pulse width. 1.0 — ps
TPWCANTX Transmit pulse width. 1.0 — us

Internally sourced CAN reference clock frequency. - 100 MHz
Fcan_REF_cLk
Externally sourced CAN reference clock frequency. - 40 MHz

Notes:

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

15 pF load.
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PS-GTR Transceiver

Table 56: PS-GTR Transceiver DC Specifications

Symbol DC Parameter ‘ Conditions Min Typ Max Units
DVpprn Differential peak-to-peak input voltage (external AC 100 _ 1200 mv
coupled).
v Single-ended input voltage. Voltage measured at the 75 _ Vv my
IN pin referenced to GND. PS_MGTRAVCC
Vemin Common mode input voltage. — 0 - mvV

Transmitter output
swing is set to 800 - - mvV
maximum value.

D Differential peak-to-peak
VPPOUT | gutput voltage.®)

Common mode output voltage: AC coupled (equation

VemouTtac based). Vps_meTrRAVCC — Dvppout/2 mv
Rin Differential input resistance. - 100 — Q
RouTt Differential output resistance. — 100 - Q
RmeTrrEE | Resistor value between calibration resistor pin to GND. | 497.5 500 502.5 Q
T Transmitter output pair (TXP and TXN) intra-pair skew _ _ 20 s
OSKEW | (All packages). P
CexT Recommended external AC coupling capacitor.(® — 100 — nF
Notes:

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

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

Table 57: PS-GTR Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max | Units
VIDIFF Differential peak-to-peak input voltage. 250 — 2000 mV
Rin Differential input resistance. — 100 — Q
CexT Required external AC coupling capacitor. - 10 - nF

Table 58: PS-GTR Transceiver Performance

o Speed Grade ]
Symbol Description Units
-3 -2 -1
FoTRMAX PS-GTR maximum line rate. 6.0 6.0 6.0 Gb/s
FeTrRMIN PS-GTR minimum line rate. 1.25 1.25 1.25 Gb/s

Table 59: PS-GTR Transceiver PLL/Lock Time Adaptation

Symbol Description Min Typ Max Units
TLock Initial PLL lock. — — 0.11 ms
TbLock Clock recovery phase acquisition and adaptation time. — — 24 x 108 ul
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Table 74: Maximum Physical Interface (PHY) Rate for Memory Interfaces (Cont’d)

Speed Grade and V¢ nT Operating Voltages
S'\ﬂ;:ll‘gé Package(®) DRAM Type 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Single rank component 1866 1866 1866 1866 1600 Mb/s
All FFV packages | 1 rank DIMM®)(®) 1600 1600 1600 1600 1333 Mb/s
and FBVB900 | 2 rank DIMM()(5) 1333 1333 1333 1333 1066 Mb/s
DDRAL 4 rank DIMM(2)(6) 800 800 800 800 606 Mb/s
Single rank component 1600 1600 1600 1600 1600 Mb/s
1 rank DIMM®)®3) 1600 1600 1600 1600 1333 Mb/s
SFVC784
2 rank DIMM®)(®) 1333 1333 1333 1333 1066 Mb/s
4 rank DIMM(2)(6) 800 800 800 800 606 Mb/s
QDR 1+ All Single rank component(”) 633 633 600 600 550 MHz
ALDRAM 3 A';Eg\ég\a}g;%%es Single rank component 1200 1200 1066 1066 933 MHz
SFVC784 Single rank component 1066 1066 933 933 800 MHz
QDR IV XP All Single rank component 1066 1066 1066 933 933 MHz
LPDDR3 All Single rank component 1600 1600 1600 1600 1600 Mb/s
Notes:

1. The SBVA484 and SFVA625 packages do not support the PL memory interfaces.

2. Dual in-line memory module (DIMM) includes RDIMM, SODIMM, UDIMM, and LRDIMM.
3. Includes: 1 rank 1 slot, DDP 2 rank, LRDIMM 2 or 4 rank 1 slot.
4

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

at 0.85V.

ou

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

7. The QDRII+ performance specifications are for burst-length 4 (BL = 4) implementations.
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

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

Table 76: 10B High Performance (HP) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_I 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 a -3 2| -1 -2 4

DIFF_SSTL12_F 0.394 |0.394/0.402|0.394|0.402| 0.412 |0.412|0.430|0.412|0.430| 0.538 |0.538|0.566|0.538|0.566| ns
DIFF_SSTL12_M 0.394 |0.394/0.402|0.394|0.402| 0.553 |0.553|0.584|0.553|0.584| 0.641 |0.641|0.676|0.641|0.676| ns
DIFF_SSTL12_S 0.394 |0.394/0.402|0.394|0.402| 0.758 |0.758/0.808|0.758|0.808| 0.823 |0.823|0.879|0.823|0.879| ns
DIFF_SSTL135_DCI_F | 0.371(0.371|0.402|0.371|0.402| 0.411 |0.411/0.428/0.411|0.428| 0.537 |0.537|0.565|0.537|0.565| ns
DIFF_SSTL135_DCI_M | 0.371(0.371|0.402|0.371|0.402| 0.551 |0.551/0.582|0.551|0.582| 0.645 |0.645|0.685|0.645|0.685| ns
DIFF_SSTL135_DCI_S | 0.371(0.371|0.402|0.371|0.402| 0.746 |0.746/0.799/0.746|0.799| 0.829 |0.829|0.893|0.829(0.893| ns
DIFF_SSTL135_F 0.375 |0.375/0.402|0.375|0.402| 0.408 |0.408|0.428|0.408|0.428| 0.528 |0.528|0.561|0.528|0.561| ns
DIFF_SSTL135_M 0.375 |0.375/0.402|0.375|0.402| 0.555 |0.555|0.585|0.555|0.585| 0.641 |0.641|0.679|0.641|0.679| ns
DIFF_SSTL135_S 0.375 |0.375/0.402|0.375|0.402| 0.772 |0.772|0.823|0.772|0.823| 0.827 |0.827|0.878/0.827|0.878| ns
DIFF_SSTL15_DCI_F 0.397 |0.397/0.417/0.397|0.417| 0.412 |0.412|0.429|0.412|0.429| 0.531 |0.531|0.563|0.531|0.563| ns
DIFF_SSTL15_DCI_M 0.397 |0.397/0.417/0.397|0.417| 0.553 |0.553|0.583|0.553|0.583| 0.645 |0.645|0.685|0.645|0.685| ns
DIFF_SSTL15_DCI_S 0.397 |0.397/0.417/0.397|0.417| 0.768 |0.768|0.822|0.768|0.822| 0.847 |0.847|0.912|0.847|0.912| ns
DIFF_SSTL15_F 0.404 |0.404/0.417|0.404|0.417| 0.424 |0.424/0.445|0.424|0.445| 0.551 |0.551|0.577|0.551|0.577| ns
DIFF_SSTL15_M 0.404 |0.404/0.417|0.404|0.417| 0.554 |0.554|0.585|0.554|0.585| 0.639 |0.639|0.677|0.639|0.677| ns
DIFF_SSTL15_S 0.404 |0.404/0.417/0.404|0.417| 0.767 |0.767|0.817|0.767|0.817| 0.813 |0.813|0.867|0.813|0.867| ns
DIFF_SSTL18 I_DCI_F | 0.320(0.320|0.336(0.320|0.336| 0.445 |0.445|0.4610.445|0.461| 0.566 |0.566|0.595|0.566|0.595| ns
DIFF_SSTL18 I_DCI_M | 0.320 |0.320|0.336(0.320|0.336| 0.554 |0.554/0.585/0.554|0.585| 0.644 |0.644|0.683|0.644|0.683| ns
DIFF_SSTL18 I_DCI_S |0.320(0.320|0.336(0.320|0.336| 0.762 |0.762/0.818|0.762|0.818| 0.837 |0.837|0.899|0.837|0.899| ns
DIFF_SSTL18_I_F 0.316 |0.316/0.336/0.316|0.336| 0.454 |0.454|0.476|0.454|0.476| 0.578 |0.578|0.608/0.578|0.608| ns
DIFF_SSTL18_ I_M 0.316 |0.316/0.336/0.316|0.336| 0.571 |0.571|0.603|0.571|0.603| 0.652 |0.652|0.692|0.652|0.692| ns
DIFF_SSTL18 I_S 0.316 |0.316/0.336/0.316|0.336| 0.782 |0.782|0.835|0.782|0.835| 0.816 |0.816|0.870/0.816|0.870| ns
HSLVDCI_15_F 0.393 |0.393/0.415/0.393|0.415| 0.425 |0.425|0.443|0.425|0.443| 0.548 |0.548|0.579|0.548|0.579| ns
HSLVDCI_15_M 0.393 |0.393/0.415/0.393|0.415| 0.552 |0.552|0.581|0.552|0.581| 0.644 |0.644|0.684|0.644|0.684| ns
HSLVDCI_15_S 0.393 |0.393/0.415/0.393|0.415| 0.748 |0.748/0.802|0.748|0.802| 0.827 |0.827|0.890|0.827|0.890| ns
HSLVDCI_18_F 0.424 |0.424|0.447|0.424|0.447| 0.445 |0.445|0.461|0.445|0.461| 0.566 |0.566|0.595|0.566|0.595| ns
HSLVDCI_18_M 0.424 |0.424/0.447|0.424|0.447| 0.567 |0.567|0.598|0.567|0.598| 0.658 |0.658|0.699|0.658|0.699| ns
HSLVDCI_18_S 0.424 |0.424|0.447|0.424|0.447| 0.761 |0.761|0.817|0.761|0.817| 0.836 |0.836|0.900|0.836|0.900| ns
HSTL_I_12_F 0.378 |0.378/0.399/0.378|0.399| 0.423 |0.423|0.443|0.423|0.443| 0.553 |0.553|0.582|0.553|0.582| ns
HSTL_I_12_M 0.378 |0.378/0.399/0.378|0.399| 0.551 |0.551|0.582|0.551|0.582| 0.642 |0.642|0.679|0.642|0.679| ns
HSTL_I_12_S 0.378 |0.378/0.399/0.378|0.399| 0.750 |0.750|0.799|0.750|0.799| 0.813 |0.813|0.868/0.813|0.868| ns
HSTL_I_18 F 0.322 |0.322/0.339/0.322|0.339| 0.456 |0.456|0.474|0.456|0.474| 0.576 |0.576|0.606|/0.576|0.606| ns
HSTL_I_18_M 0.322 |0.322/0.339/0.322|0.339| 0.569 |0.569|0.602|0.569|0.602| 0.653 |0.653|0.692|0.653|0.692| ns
HSTL_I_18_S 0.322 |0.322/0.339/0.322|0.339| 0.781 |0.781|0.833|0.781|0.833| 0.816 |0.816|0.871|0.816|0.871| ns
HSTL_I_DCI_12_F 0.378 |0.378/0.399/0.378|0.399| 0.406 |0.406|0.429|0.406|0.429| 0.534 |0.534|0.564|0.534|0.564| ns
HSTL_I_DCI_12_M 0.378 |0.378/0.399/0.378|0.399| 0.556 |0.556|0.586|0.556|0.586| 0.654 |0.654|0.694|0.654|0.694| ns
HSTL_I_DCI_12_S 0.378 |0.378/0.399/0.378|0.399| 0.754 |0.754/0.803|0.754|0.803| 0.842 |0.842|0.907|0.842|0.907| ns
HSTL_I_DCI_18 F 0.321 |0.321/0.339/0.321|0.339| 0.445 |0.445|0.461|0.445|0.461| 0.566 |0.566|0.595|0.566|0.595| ns
HSTL_I_DCI_18_M 0.321 |0.321/0.339/0.321|0.339| 0.554 |0.554/0.585|0.554|0.585| 0.643 |0.643|0.684|0.643|0.684| ns
HSTL_I_DCI_18_S 0.321 |0.321/0.339/0.321|0.339| 0.761 |0.761|0.817|0.761|0.817| 0.836 |0.836|0.900/0.836(0.900| ns
HSTL_I_DCI_F 0.393 |0.393/0.415/0.393|0.415| 0.431 |0.431|0.445|0.431|0.445| 0.555 |0.555|0.575|0.555|0.575| ns
HSTL_I_DCI_M 0.393 |0.393/0.415/0.393|0.415| 0.552 |0.552|0.581|0.552|0.581| 0.644 |0.644|0.684|0.644|0.684| ns
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Table 76: 10B High Performance (HP) 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 a -3 2| -1 -2 4

LVCMOS18_F_8 0.418 |0.418/0.445/0.418|0.445| 0.573 |0.573|0.600|0.573|0.600| 0.733 |0.733|0.767|0.733|0.767| ns
LVCMOS18_M_12 0.418 |0.418/0.445/0.418|0.445| 0.640 |0.640|0.678|0.640|0.678| 0.670 |0.670|0.709|0.670|0.709| ns
LVCMOS18_M_2 0.418 |0.418/0.445/0.418|0.445| 0.798 |0.798/0.822|0.798|0.822| 0.991 |0.991|1.016|0.991|1.016| ns
LVCMOS18_M_4 0.418 |0.418/0.445/0.418|0.445| 0.664 |0.664|0.693|0.664|0.693| 0.798 |0.798|0.836|0.798|0.836| ns
LVCMOS18_M_6 0.418 |0.418/0.445/0.418|0.445| 0.629 |0.629|0.663|0.629|0.663| 0.735 |0.735|0.775|0.735|0.775| ns
LVCMOS18_M_8 0.418 |0.418/0.445/0.418|0.445| 0.626 |0.626/0.661|0.626|0.661| 0.705 |0.705|0.746|0.705|0.746| ns
LVCMOS18_S_12 0.418 |0.418/0.445|0.418|0.445| 0.795 |0.795/0.861|0.795|0.861| 0.683 |0.683|0.721|0.683|0.721| ns
LVCMOS18_S_2 0.418 |0.418/0.445|0.418|0.445| 0.862 |0.862|0.897|0.862|0.897| 1.076 |1.076|1.098|1.076|1.098| ns
LVCMOS18_S_4 0.418 |0.418/0.445|0.418|0.445| 0.716 |0.716/0.758|0.716|0.758| 0.829 |0.829|0.872|0.829|0.872| ns
LVCMOS18_S_6 0.418 |0.418/0.445/0.418|0.445| 0.682 |0.682|0.724|0.682|0.724| 0.724 |0.724|0.762|0.724|0.762| ns
LVCMOS18_S_8 0.418 |0.418/0.445|0.418|0.445| 0.707 |0.707|0.760|0.707|0.760| 0.709 |0.709|0.745|0.709|0.745| ns
LVDCI_15_F 0.425 |0.425/0.462|0.425|0.462| 0.426 |0.426|0.443|0.426|0.443| 0.548 |0.548/0.581|0.548|0.581| ns
LVDCI_15_M 0.425 |0.425/0.462|0.425|0.462| 0.553 |0.553|0.582|0.553|0.582| 0.645 |0.645|0.685|0.645|0.685| ns
LVDCI_15_S 0.425 |0.425/0.462|0.425|0.462| 0.749 |0.749|0.803|0.749|0.803| 0.821 |0.821|0.890|0.821|0.890| ns
LVDCI_18_F 0.414 |0.414|0.447|0.414|0.447| 0.441 |0.441|0.459|0.441|0.459| 0.560 |0.560|0.589|0.560|0.589| ns
LVDCI_18_M 0.414 |0.414/0.447|0.414|0.447| 0.554 |0.554|0.585|0.554|0.585| 0.644 |0.644|0.683|0.644|0.683| ns
LVDCI_18_S 0.414 |0.414/0.447|0.414|0.447| 0.760 |0.760|0.818|0.760|0.818| 0.837 |0.837|0.899|0.837|0.899| ns
LVDS 0.539 |0.539/0.620/0.539|0.620| 0.626 |0.626|0.662|0.626|0.662| 960.447 |960.447|960.447|960.447|960.447| ns
MIPI_DPHY_DCI_HS 0.386 |0.386/0.415/0.386|0.415| 0.502 |0.502|0.522|0.502|0.522| N/A | N/A | N/A | N/A | N/A | ns
MIPI_DPHY_DCI_LP 8.438(8.438|8.792|8.438|8.792| 0.914 |0.914|0.937|0.914/0.937| N/A | N/A | N/A | N/A | N/A | ns
POD10_DCI_F 0.408 |0.408/0.430/0.408|0.430| 0.425 |0.425|0.444|0.425|0.444| 0.555 |0.555|0.584|0.555|0.584| ns
POD10_DCI_M 0.408 |0.408/0.430/0.408|0.430| 0.542 (0.542|0.571|0.542|0.571| 0.640 |0.640|0.681|0.640|0.681| ns
POD10_DCI_S 0.408 |0.408/0.430/0.408|0.430| 0.754 |0.754|0.815|0.754|0.815| 0.850 |0.850|0.917|0.850|0.917| ns
POD10_F 0.407 |0.407/0.430/0.407|0.430| 0.438 |0.438/0.459|0.438|0.459| 0.569 |0.569|0.601|0.569|0.601| ns
POD10_M 0.407 |0.407|0.430/0.407|0.430| 0.538 |0.538|0.568|0.538|0.568| 0.630 |0.630|0.667|0.630|0.667| ns
POD10_S 0.407 |0.407/0.430/0.407|0.430| 0.766 |0.766|0.821|0.766|0.821| 0.836 |0.836|0.894|0.836|0.894| ns
POD12_DCI_F 0.409 |0.409/0.431|0.409|0.431| 0.425 |0.425|0.443|0.425|0.443| 0.558 |0.558|0.586|0.558|0.586| ns
POD12_DCI_M 0.409 |0.409/0.431/0.409|0.431| 0.543 |0.543|0.572|0.543|0.572| 0.638 |0.638|0.678|0.638|0.678| ns
POD12_DCI_S 0.409 |0.409/0.431/0.409|0.431| 0.772 |0.772|0.822|0.772|0.822| 0.862 |0.862|0.929|0.862|0.929| ns
POD12_F 0.409 |0.409/0.431/0.409|0.431| 0.455 |0.455|0.476|0.455|0.476| 0.595 |0.595|0.626|0.595|0.626| ns
POD12_M 0.409 |0.409/0.431/0.409|0.431| 0.551 |0.551|0.582|0.551|0.582| 0.641 |0.641|0.679|0.641|0.679| ns
POD12_S 0.409 |0.409/0.431/0.409|0.431| 0.767 |0.767/0.817|0.767|0.817| 0.832 |0.832|0.889|0.832|0.889| ns
SLVS_400_18 0.539 |0.539/0.620/0.539|0.620| N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | ns
SSTL12_DCI_F 0.381 |0.381/0.399/0.381|0.399| 0.425 |0.425|0.443|0.425|0.443| 0.558 |0.558|0.586|0.558|0.586| ns
SSTL12_DCI_M 0.381 |0.381/0.399/0.381|0.399| 0.557 |0.557|0.587|0.557|0.587| 0.654 |0.654|0.694|0.654|0.694| ns
SSTL12_DCI_S 0.381 |0.381/0.399/0.381|0.399| 0.754 |0.754/0.803|0.754|0.803| 0.842 |0.842|0.908|0.842|0.908| ns
SSTL12_F 0.403 |0.403/0.403/0.403|0.403| 0.412 (0.412|0.430|0.412|0.430| 0.538 |0.538|0.566|0.538|0.566| ns
SSTL12_M 0.403 |0.403/0.403|0.403|0.403| 0.553 |0.553|0.584|0.553|0.584| 0.641 |0.641|0.676|0.641|0.676| ns
SSTL12_S 0.403 |0.403/0.403|0.403|0.403| 0.758 |0.758|0.808|0.758|0.808| 0.823 |0.823|0.879|0.823|0.879| ns
SSTL135_DCI_F 0.366 |0.366/0.399/0.366|0.399| 0.411 (0.411|0.428|0.411|0.428| 0.537 |0.537|0.565|0.537|0.565| ns
SSTL135_DCI_M 0.366 |0.366/0.399/0.366|0.399| 0.551 |0.551|0.582|0.551|0.582| 0.645 |0.645|0.685|0.645|0.685| ns
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Table 79: Output Delay Measurement Methodology

@

Description 170 Standard Attribute FEBE)F C?S'f:) VQA\E)AS V('\?/E)F
LVCMOS, 1.2V LVCMOS12 1M 0 0.6
LVCMOS, 1.5V LVCMOS15 1M 0 0.75 0
LVCMOS, 1.8V LVCMOS18 1M 0 0.9 0
LVCMOS, 2.5V LVCMOS25 1M 0 1.25 0
LVCMOS, 3.3V LVCMOS33 1M 0 1.65 0
LVTTL, 3.3V LVTTL 1M 0 1.65 0
LVDCI, HSLVDCI, 1.5V LVDCI_15, HSLVDCI_15 50 0 VRer 0.75
LVvDCI, HSLVDCI, 1.8V LVvDCI_15, HSLVDCI_18 50 0 VREE 0.9
HSTL (high-speed transceiver logic), class I, 1.2V HSTL_I_12 50 0 VRer 0.6
HSTL, class I, 1.5V HSTL_I 50 0 Vger | 0.75
HSTL, class I, 1.8V HSTL_I_18 50 0 VREr 0.9
HSUL (high-speed unterminated logic), 1.2V HSUL_12 50 0 VRer 0.6
SSTL12 (stub series terminated logic), 1.2V SSTL12 50 0 VREF 0.6
SSTL135 and SSTL135 class 11, 1.35V SSTL135, SSTL135_ 11 50 0 VREr 0.675
SSTL15 and SSTL15 class Il, 1.5V SSTL15, SSTL15_11 50 0 VREr 0.75
SSTL18, class | and class 11, 1.8V SSTL18_1, SSTL18_ 11 50 0 VRer 0.9
POD10, 1.0V POD10 50 0 VREE 1.0
POD12, 1.2V POD12 50 0 VREF 1.2
DIFF_HSTL, class I, 1.2V DIFF_HSTL_1_12 50 0 VRer 0.6
DIFF_HSTL, class I, 1.5V DIFF_HSTL_I 50 0 VREr 0.75
DIFF_HSTL, class I, 1.8V DIFF_HSTL_1_18 50 0 VRer 0.9
DIFF_HSUL, 1.2V DIFF_HSUL_12 50 0 VRer 0.6
DIFF_SSTL12, 1.2V DIFF_SSTL12 50 0 VREr 0.6
DIFF_SSTL135 and DIFF_SSTL135 class I, 1.35V B:Eg:ggﬁgg_” 50 0 Vrer | 0.675
DIFF_SSTL15 and DIFF_SSTL15 class Il, 1.5V B:E:zzggpljg_“ 50 0 VREr 0.75
DIFF_SSTL18, class | and Il, 1.8V B:Eizggpljg::l 50 0 VRer 0.9
DIFF_POD10, 1.0V DIFF_POD10 50 0 VREE 1.0
DIFF_POD12, 1.2V DIFF_POD12 50 0 VREE 1.2
LVDS (low-voltage differential signaling), 1.8V LVDS 100 0 0@ 0
SUB_LVDS, 1.8V SUB_LVDS 100 0 0® 0
MIPI D-PHY (high speed) 1.2V MIPI_DPHY_DCI_HS 100 0 0@ 0
MIPI D-PHY (low power) 1.2V MIPI_DPHY_DCI_LP 1M 0 0.6 0
Notes:
1. Cggr is the capacitance of the probe, nominally O pF.
2. The value given is the differential output voltage.
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Table 88: Global Clock Input to Output Delay Without MMCM (Far Clock Region)

Speed Grade and
Vceint Operating Voltages

Symbol Description Device 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1

SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM.
TICKOF_FAR Global clock input and output flip-flop | XCZU2 N/A 5.27 5.68 5.80 6.13 ns
without MMCM (far clock region). 'y c73 N/A | 527 | 568 | 580 | 6.13 | ns

XCZu4 5.07 6.06 6.61 6.23 7.10 ns

XCzZU5 5.07 6.06 6.61 6.23 7.10 ns

XCZU6 5.38 6.49 6.97 7.14 7.59 ns

XCzZu7 5.39 6.54 7.01 7.16 7.62 ns

XCzuU9 5.38 6.49 6.97 7.14 7.59 ns
XCzu1l1l 6.18 7.41 8.11 7.66 8.99 ns
XCzZU15 5.38 6.49 6.96 7.19 7.71 ns
XCzu1l7 6.21 7.53 8.07 8.36 8.90 ns
XCzU19 6.21 7.53 8.07 8.36 8.90 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.

Table 89: Global Clock Input to Output Delay With MMCM

Speed Grade and
Vceint Operating Voltages

Symbol Description Device 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with MMCM.
Tickormmemcc | Global clock input and output XCzu2 N/A 2.22 2.43 2.96 2.94 ns

flip-flop with MMCM. XCZU3 N/A 2.22 2.43 2.96 2.94 ns

XCzu4 2.47 2.47 2.78 3.04 3.35 ns

XCZU5 2.47 2.47 2.78 3.04 3.35 ns

XCzZU6 2.15 2.15 2.36 2.86 2.86 ns

XCzuv 2.32 2.32 2.57 3.06 3.13 ns

XCzuU9 2.15 2.15 2.36 2.86 2.86 ns

XCzu1l1i 2.64 2.64 2.96 3.25 3.55 ns

XCzu15 2.18 2.18 2.38 2.88 2.90 ns

XCzu1iv 2.44 2.44 2.66 3.19 3.17 ns

XCzZU19 2.44 2.44 2.66 3.19 3.17 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.

2. MMCM output jitter is already included in the timing calculation.
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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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Table 110: GTY Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics

Symbol Description All Speed Grades Units

FoTYDRPCLK GTYDRPCLK maximum frequency. 250 MHz

Table 111: GTY Transceiver Reference Clock Switching Characteristics

L . All Speed Grades ]
Symbol Description Conditions - Units
Min Typ Max
FocLk Reference clock frequency range. 60 - 820 MHz
TreLk Reference clock rise time. 20% — 80% — 200 - ps
TecLk Reference clock fall time. 80% — 20% — 200 — ps
TbcREE Reference clock duty cycle. Transceiver PLL only 40 50 60 %

Table 112: GTY Transceiver Reference Clock Oscillator Selection Phase Noise Mask(1)

i Offset . .
Symbol Description Frequency Min Typ Max Units
QPLLO/QPLL1 reference clock select 10 kHz ~ — —112
phase noise mask at 100 kHz - — —-128 dBc/Hz
REFCLK frequency = 156.25 MHz. 1 MHz _ _ _145
QPLLO/QPLL1 reference clock select 10 kHz ~ — —103
QPLLREFCLKMASK phase noise mask at 100 kHz - — -123 dBc/Hz
REFCLK frequency = 312.5 MHz. 1 MHz _ _ _143
QPLLO/QPLL1 reference clock select 10 kHz ~ — —98
phase noise mask at 100 kHz - — 117 dBc/Hz
REFCLK frequency =625 MHz. 1 MHz _ _ _140
10 kHz — — —-112
CPLL reference clock select phase noise | 100 kHz — — -128
mask at REFCLK dBc/Hz
frequency = 156.25 MHz. 1 MHz - - —-145
50 MHz — — —145
10 kHz — — —-103
CPLL reference clock select phase noise 100 kHz - - —-123
CPLLrercLKMASK mask at REFCLK frequency = 312.5 MHz. | 1 MHz _ _ _143 dBe/Hz
50 MHz — — —145
10 kHz — — —98
CPLL reference clock select phase noise 100 kHz - - —-117 dBc/Hz
mask at REFCLK frequency = 625 MHz. |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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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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Integrated Interface Block for Interlaken

More information and documentation on solutions using the integrated interface block for Interlaken can
be found at UltraScale+ Interlaken. The UltraScale Architecture and Product Overview (DS890) lists how
many blocks are in each Zynqg UltraScale+ MPSoC. This section describes the following Interlaken
configurations.

e 12x12.5 Gb/s protocol and lane logic mode (Table 118).
e 6x25.78125 Gb/s and 6 x 28.21 Gb/s protocol and lane logic mode (Table 119).
e 12 x25.78125 Gb/s lane logic only mode (Table 120).

Zynq UltraScale+ MPSoCs in the SFVB784, FFVA676, and FFVA1156 packages are only supported using the
12 x 12.5 Gb/s Interlaken configuration. See Table 109 for the Fgrymax description.

Table 118: Maximum Performance for Interlaken 12 x 12.5 Gb/s Protocol and Lane Logic Mode
Designs

Speed Grade and V¢ nT Operating Voltages

Symbol Description 0.90Vv 0.85v 0.72vVv Units
-3 -2 -1 -2 -1
Frx_SERDES. CLK gggg‘i’;isz‘;rr'i'l'gg:/ 195.32 195.32 195.32 195.32 195.32 MHz
Transmit
Frx SERDES cLk| Serializer/ 195.32 195.32 195.32 195.32 195.32 MHz
- B deserializer clock
Dynamic
Forp cLk reconfiguration 250.00 250.00 250.00 250.00 250.00 MHz
B port clock

Min@ | Max |Min® | Max |Min® | Max | Min® | Max |Min(® | Max

Interlaken core

Fcore cLk 300.00(322.27|300.00(322.27/300.00|322.27|300.00({322.27/300.00|322.27| MHz
— clock

Interlaken local

F 300.00(322.27|300.00({322.27/300.00({322.27|300.00|322.27|300.00|322.27| MHz
LBUS_CLK bus clock

Notes:
1. These are the minimum clock frequencies at the maximum lane performance.
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PL SYSMON 12C/PMBus Interfaces

Table 125: PL SYSMON 12C Fast Mode Interface Switching Characteristics(1)

Symbol Description Min Max Units
TsMECKL SCL Low time 1.3 — ps
TSMFECKH SCL High time 0.6 — Ms
TsmrEcko SDAO clock-to-out delay - 900 ns
TsmEDCK SDAI setup time 100 — ns
FsmrcLk SCL clock frequency — 400 kHz
Notes:

1. The test conditions are configured to the LVCMOS 1.8V 1/0 standard.
Table 126: PL SYSMON 12C Standard Mode Interface Switching Characteristics(1)

Symbol Description Min Max Units
TsmscKL SCL Low time 4.7 - Hs
TsMSCKH SCL High time 4.0 — Hs
Tsmscko SDAO clock-to-out delay — 3450 ns
Tsmspck SDAI setup time 250 - ns
FsmscLk SCL clock frequency - 100 kHz
Notes:

1. The test conditions are configured to the LVCMOS 1.8V 1/0 standard.
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