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

V,ny Maximum Allowed AC Voltage Overshoot and Undershoot

Table 6: V,y Maximum Allowed AC Voltage Overshoot and Undershoot for HD 1/0 Banks(1)

AC Voltage Overshoot| 26 of Ul at —40°C to 100°C |AC Voltage Undershoot|%6 of Ul at —40°C to 100°C
Veeo + 0.30 100% —0.30 100%
Veco + 0.35 100% -0.35 90%
Veeo + 0.40 100% —0.40 78%
Veeo + 0.45 100% -0.45 40%
Veco + 0.50 100% —-0.50 24%
Veeo + 0.55 100% —-0.55 18.0%
Veeo + 0.60 100% —0.60 13.0%
Veco + 0.65 100% —-0.65 10.8%
Veeo + 0.70 92% —-0.70 9.0%
Veeo + 0.75 92% -0.75 7.0%
Veco + 0.80 92% —-0.80 6.0%
Veeo + 0.85 92% —-0.85 5.0%
Veeo + 0.90 92% —0.90 4.0%
Veco + 0.95 92% —-0.95 2.5%

Notes:

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

Table 7: V,y Maximum Allowed AC Voltage Overshoot and Undershoot for HP 1/0 Banks(1)(2)

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

Notes:

1. A total of 200 mA per bank should not be exceeded.
2. For Ul smaller than 20 ps.
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Power Supply Sequencing

PS Power-On/Off Power Supply Sequencing

The low-power domain (LPD) must operate before the full-power domain (FPD) can function. The
low-power and full-power domains can be powered simultaneously. The PS_POR_B input must be asserted
to GND during the power-on sequence (see Table 37). The FPD (when used) must be powered before
PS_POR_B is released.

To achieve minimum current draw and ensure that the I/Os are 3-stated at power-on, the recommended
power-on sequence for the low-power domain (LPD) is listed. The recommended power-off sequence is
the reverse of the power-on sequence.

L. Ve psinTLp
2. Vee psaux: Vec psapc: and Vee pspyy in any order or simultaneously.

3. Vcco_ psio

To achieve minimum current draw and ensure that the I/Os are 3-stated at power-on, the recommended
power-on sequence for the full-power domain (FPD) is listed. The recommended power-off sequence is
the reverse of the power-on sequence.

1. Ve psintee @nd Ve psinTrp_ppr driven from the same supply source.
2. VPS_MGTRAVCC and VCC_PSDDR_PLL in any order or simultaneously.

3. Vps mcTrAVTT @nd Vcco psppr in any order or simultaneously.

PL Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Vccint, VeanT 1o/Veesram/Veant veur Vecaux/Vecaux_ gor and
Vcco to achieve minimum current draw and ensure that the I/Os are 3-stated at power-on. The
recommended power-off sequence is the reverse of the power-on sequence. If V¢ciyt and

Veant 10/Vecsram have the same recommended voltage levels, they can be powered by the same supply
and ramped simultaneously. VccinT 10 Mmust be connected to Vecgram: If Vecaux/Vecaux 10 and Veco have
the same recommended voltage levels, they can be powered by the same supply and ramped
simultaneously. Vccaux and Vecaux 1o must be connected together. Vecapc and Vger can be powered at
any time and have no power-up sequencing requirements.

The recommended power-on sequence to achieve minimum current draw for the GTH or GTY transceivers
is VCCINT' VMGTAVCC' VMGTAVTT OR VMGTAVCC' VCCINT' VMGTAVTT' There is no recommended sequencing for
Vmetvecaux- Both Vpgtavee and Vecint can be ramped simultaneously. The recommended power-off
sequence is the reverse of the power-on sequence to achieve minimum current draw.

If these recommended sequences are not met, current drawn from VygtayTT €an be higher than
specifications during power-up and power-down.
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

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

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

Table 60: PS-GTR Transceiver Reference Clock Switching Characteristics
L . All Speed Grades .
Symbol Description Conditions - Units
Min Typ Max
PCI Express 100 MHz
SATA 125 MHz or 150 MHz
Foclk Reference clock frequencies USB 3.0 26 MHz, 52 MHz, or 100 MHz
supported.
DisplayPort 27 MHz, 108 MHz, or 135 MHz
SGMII 125 MHz
TreLk Reference clock rise time. 20% — 80% — 200 — ps
TecLk Reference clock fall time. 80% — 20% — 200 - ps
Transceiver PLL only. 40 - 60 %
TbcRreF Reference clock duty cycle. USB 3.0 with reference
: — (o)
clock <40 MHz. 47.5 52.5 &
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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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Input Delay Measurement Methodology

Table 78 shows the test setup parameters used for measuring input delay.

Table 78: Input Delay Measurement Methodology

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

N 1/0 Standard 1)(2 1)(2 VMEAS VREE
Description Attribute vV (D@ V@ R | &5
LVCMOS, 1.2V LVCMOS12 0.1 1.1 0.6 —
LVCMOS15,
LVCMOS, LVDCI, HSLVDCI, 1.5V LVDCI_15, 0.1 1.4 0.75 —
HSLVDCI_15
LVCMOS18,
LVCMOS, LVDCI, HSLVDCI, 1.8V LVvDCI_18, 0.1 1.7 0.9 —
HSLVDCI_18
LVCMOS, 2.5V LVCMOS25 0.1 2.4 1.25 —
LVCMOS, 3.3V LVCMOS33 0.1 3.2 1.65 —
LVTTL, 3.3V LVTTL 0.1 3.2 1.65 —
HSTL (high-speed transceiver logic),
Clnss |(, 192\/ P gic) HSTL_I_12 Vigr — 0.25 | Vege + 0.25 | Vege 0.6
HSTL, class I, 1.5V HSTL_' VREF — 0.325 VREF + 0.325 VREF 0.75
HSTL, class I, 1.8V HSTL_1_18 VRer — 0.4 Vger + 0.4 VRer 0.9
I]—-|82l\J/L (high-speed unterminated logic), HSUL_12 Vrer — 0.25 Veer + 0.25 Veer 0.6
SSTL12 (stub series terminated logic), 1.2V| SSTL12 Vgrer — 0.25 Vgrer + 0.25 VRer 0.6
SSTL135,
SSTL135 and SSTL135 class 11, 1.35V Vrer — 0.2875 | Vpgr + 0.2875 | Vper 0.675
SSTL135_1I
SSTL15 and SSTL15 class I, 1.5V SSTL15, SSTL15_Il | Vggg — 0.325 | Vree + 0.325 VRer 0.75
SSTL18 |1,
SSTL18, class | and II, 1.8V SSTL18:II Vgee — 0.4 Vgee + 0.4 VREr 0.9
POD10, 1.0V POD10 Vger — 0.2 Vger + 0.2 VREF 0.7
POD12, 1.2V POD12 Vrer — 0.24 | Vggr + 0.24 VReF 0.84
DIFF_HSTL, class I, 1.2V DIFF_HSTL | 12 0.6 — 0.25 0.6 + 0.25 0(6) -
DIFF_HSTL, class I, 1.5V DIFF_HSTL_I 0.75—0.325 | 0.75 + 0.325 0(®) —
DIFF_HSTL, class I, 1.8V DIFF_HSTL_1_18 0.9-0.4 0.9 + 0.4 0(6) -
DIFF_HSUL, 1.2V DIFF_HSUL_12 0.6 — 0.25 0.6 + 0.25 0(6) -
DIFF_SSTL, 1.2V DIFF_SSTL12 0.6 —0.25 0.6 + 0.25 0(®) -
DIFF _SSTL135 and DIFF _SSTL135 class I, | DIFF_SSTL135
- _ ’ _ ) _ (6) _
1.35v DIFF_SSTL135_II 0.675 — 0.2875|0.675 + 0.2875 0
DIFF _SSTL15 and DIFF_SSTL15 class Il DIFF _SSTL15
i - ) _ ) _ (6) _
1.5V DIFF_SSTL15 I 0.75-0.325 | 0.75 + 0.325 0
DIFF _SSTL18 |
- _5 _ (6) _
DIFF_SSTL18 I, DIFF_SSTL18 11, 1.8V DIFF_SSTL18_II 0.9-0.4 0.9+0.4 0
DIFF_POD10, 1.0V DIFF_POD10 0.5-0.2 0.5+ 0.2 0(®) -
DIFF_POD12, 1.2V DIFF_POD12 0.6 —0.25 0.6 + 0.25 0(®) —
IiVSDVS (low-voltage differential signaling), LVDS 0.9—0.125 0.9 + 0.125 0(6) B
LVDS_25, 2.5V LVDS_25 1.25-0.125 | 1.25 + 0.125 06 —
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Table 85: MMCM Specification (Cont’d)

Speed Grade and
Vceeint Operating Voltages
Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
MMCM_FpprcLk_max Maximum DRP clock frequency 250 250 250 250 250 MHz

Notes:

1. 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 Clocking Wizard.

Includes global clock buffer.

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

arwN
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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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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics
Table 92: Sampling Window
Speed Grade and V¢ nT Operating Voltages
Description 0.90Vv 0.85Vv 0.72Vv Units
-3 -2 -1 -2 -1

Tsamp_surc® 510 610 610 610 610 ps
TSAMP_NATIVE_DPA 100 100 125 125 150 ps
TsAMP_NATIVE_BISC 60 60 85 85 110 ps

Notes:

1. This parameter indicates the total sampling error of the Zynq UltraScale+ MPSoC DDR input registers, measured across
voltage, temperature, and process. The characterization methodology uses the MMCM to capture the DDR input registers’
edges of operation. These measurements include: CLKO MMCM jitter, MMCM accuracy (phase offset), and MMCM phase

shift resolution. These measurements do not include package or clock tree skew.
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& XILINX. Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

GTH Transceiver Specifications

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

GTH Transceiver DC Input and Output Levels

Table 94 summarizes the DC specifications of the GTH transceivers in Zynq UltraScale+ MPSoC. Consult
the UltraScale Architecture GTH Transceiver User Guide (UG576) for further details.

Table 94: GTH 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 DC coupled —400 — VyveTtavtT | MV

referenced to GND. VmeTavrT = 1.2V

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 _DVPPOUT_(VMGTAVTT‘VRXJERM) mv
terminated to Vgy_tgrw(? | "METAVIT — 4 2
VemouTtac | Common mode output voltage: AC coupled (equation based). VyeTtavtT — Pverout/2 mV
RiNn Differential input resistance. — 100 — Q
Rout Differential output resistance. — 100 — Q
T Transmitter output pair (TXP and TXN) intra-pair skew _ _ 10 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 UltraScale Architecture
GTH Transceiver User Guide (UG576), 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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Single-Ended
Peak-to-Peak

Voltage
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Figure 3: Single-Ended Peak-to-Peak Voltage
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Differential peak-to-peak voltage = (Single-ended peak-to-peak voltage) x 2

Figure 4: Differential Peak-to-Peak Voltage
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\ Voltage

X16639-101316

X16653-101316

Table 95 and Table 96 summarize the DC specifications of the GTH transceivers input and output clocks in
Zynqg UltraScale+ MPSoC. Consult the UltraScale Architecture GTH Transceiver User Guide (UG576) for
further details.

Table 95: GTH Transceiver Clock 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 96: GTH Transceiver Clock Output Level Specification
Symbol Description Conditions Min Typ Max | Units
VoL Output Low voltage for P and N. | Rt = 1002 across P and N signals 100 — 330 mV
VoH Output High voltage for P and N. | Rt = 1002 across P and N signals 500 - 700 mV
Differential output voltage.
VbpouT (P—N), P = High Rt = 100Q across P and N signals 300 — 430 mV
(N—P), N = High
VemouT Common mode voltage. Rt = 100Q across P and N signals 300 — 500 mV
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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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Table 102: GTH Transceiver User Clock Switching Characteristics(1) (Cont’d)

Speed Grade and
Data Width Conditions VeeinT Operating Voltages
Symbol Description (Bit) 0.90Vv 0.85V 0.72Vv Units
Inter!’]al InterCOI_’mect _3(2) _2(2)(3) _1(4)(5) _2(3) _1(5)
Logic Logic
FIXOUTPROGDIV Lﬁ%”lﬁéﬁo”é%ﬁi{}‘c”ﬂ frequency sourced | 514 719 |511.719|511.719 | 511.719 | 511.719  MHz
FRXOUTPROGDIV Eﬁgﬁug%gorggi\%“& frequency sourced | 514 719 511.719 | 511.719 | 511.719 | 511.719 | MHz
16 16, 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
- Léliisrighf(s) 32 32, 64 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
frequency 20 20, 40 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
40 40, 80 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
16 16, 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
RXUSRCLK(®) 32 32, 64 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
Fran ;?:;::#S; 20 20, 40 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
40 40, 80 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
16 16 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
16 32 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
32 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
TXUSRCLK2(®) 32 64 255.850 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
Frxinz ;?:;::#S; 20 20 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
20 40 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
40 40 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
40 80 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
16 16 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
16 32 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
32 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
. Eé';J(iSrSS:%KZ(G) 32 64 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
frequency 20 20 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
20 40 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
40 40 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
40 80 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
Notes:

1. Clocking must be implemented as described in UltraScale Architecture GTH Transceiver User Guide (UG576).

2. For speed grades -3E, -2E, and -21, a 16-bit and 20-bit internal data path can only be used for line rates less than
8.1875 Gb/s.

3. For speed grade -2LE, a 16-bit and 20-bit internal data path can only be used for line rates less than 8.1875 Gb/s when
VCClNT = 0.85V or 6.25 Gb/s when VCClNT = 0.72V.

4. For speed grades -1E and -11, a 16-bit and 20-bit internal data path can only be used for line rates less than 6.25 Gb/s.

5. For speed grade -1LI, a 16-bit and 20-bit internal data path can only be used for line rates less than 6.25 Gb/s when
VCClNT = 0.85V or 5.15625 Gb/s when VCClNT = 0.72V.

6. When the gearbox is used, these maximums refer to the XCLK. For more information, see the Valid Data Width
Combinations for TX Asynchronous Gearbox table in the UltraScale Architecture GTH Transceiver User Guide (UG576).

DS925 (v1.3) April 20, 2017 www.xilinx.com I Send Feedback l
Preliminary Product Specification 78


www.xilinx.com/support/documentation/user_guides/ug576-ultrascale-gth-transceivers.pdf
http://www.xilinx.com
www.xilinx.com/support/documentation/user_guides/ug576-ultrascale-gth-transceivers.pdf
http://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS925&Title=Zynq%20UltraScale+%20MPSoC%20Data%20Sheet%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=1.3&docPage=78

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

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 114: GTY Transceiver User Clock Switching Characteristics(1) (Cont’d)

. o Speed Grade and
i
Symbol Description 0.90Vv 0.85Vv 0.72Vv Units
Inter!’lal Intercormect 3@ | 2@@) | 1®GE) | -2(3) -1(5)
Logic Logic
16 16 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
16 32 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
32 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
32 64 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
64 64 511.719 | 440.781 | 402.832 | 402.832 | 195.313 | MHz
TXUSRCLK2(®) 64 128 255.859 | 220.391 | 201.416 | 201.416 | 97.656 | MHz
Frxinz maximum
frequency 20 20 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
20 40 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
40 40 409.375 | 409.375 | 312.500 | 350.000 | 257.813 | MHz
40 80 204.688 | 204.688 | 156.250 | 175.000 | 128.906 | MHz
80 80 409.375 | 352.625 | 322.266 | 352.625 | 156.250 | MHz
80 160 204.688 | 176.313 | 161.133 | 176.313 | 78.125 | MHz
16 16 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
16 32 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
32 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
32 64 255.859 | 255.859 | 195.313 | 195.313 | 161.133 | MHz
64 64 511.719 | 440.781 | 402.832 | 402.832 | 195.313 | MHz
RXUSRCLK2(®) 64 128 255.859 | 220.391 | 201.416 | 201.416 | 97.656 | MHz
Frxinz maximum
frequency 20 20 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
20 40 204.688 | 204.688 | 156.250 | 156.250 | 128.906 | MHz
40 40 409.375 | 409.375 | 312.500 | 350.000 | 257.813 | MHz
40 80 204.688 | 204.688 | 156.250 | 175.000 | 128.906 | MHz
80 80 409.375 | 352.625 | 322.266 | 352.625 | 156.250 | MHz
80 160 204.688 | 176.313 | 161.133 | 176.313 | 78.125 | MHz
Notes:
1. Clocking must be implemented as described in the UltraScale Architecture GTY Transceiver User Guide (UG578).
2. For speed grades -3E, -2E, and -2I, a 16-bit and 20-bit internal data path can only be used for line rates less than
8.1875 Gb/s.
3. For speed grade -2LE, a 16-bit and 20-bit internal data path can only be used for line rates less than 8.1875 Gb/s when
VCClNT = 0.85V or 6.25 Gb/s when VCClNT = 0.72V.
4. For speed grades -1E and -11, a 16-bit and 20-bit internal data path can only be used for line rates less than 6.25 Gb/s.
5. For speed grade -1LI, a 16-bit and 20-bit internal data path can only be used for line rates less than 6.25 Gb/s when V¢ nt
= 0.85V or 5.15625 Gb/s when V¢coyt = 0.72V.
6. When the gearbox is used, these maximums refer to the XCLK. For more information, see the Valid Data Width

Combinations for TX Asynchronous Gearbox table in the UltraScale Architecture GTY Transceiver User Guide (UG578).
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GTY Transceiver Electrical Compliance

The UltraScale Architecture GTY Transceiver User Guide (UG578) contains recommended use modes that
ensure compliance for the protocols listed in Table 117. The transceiver wizard provides the recommended
settings for those use cases and for protocol specific characteristics.

Table 117: GTY Transceiver Protocol List

Protocol Specification Serial Rate Electl_rical
(Gb/s) Compliance
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(1)
100GBASE-CR4 IEEE 802.3bj-2014, CEI-25G-LR 25.78125 Compliant()
50GBASE-KR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant(1)
50GBASE-CR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant(1)
25GBASE-KR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant(@)
25GBASE-CR4 IEEE 802.3by-2014, CEI-25G-LR 25.78125 Compliant(1)
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
OoTuU2 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 Genl, 2, 3 PCI Express base 3.0 2.5, 5.0, and 8.0 Compliant
SDI®) SMPTE 424M-2006 0.27-2.97 Compliant
UHD-SDI(®) SMPTE ST-2081 6G, SMPTE ST-2082 12G 6 and 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) %OSGG__EPPOO,\II\] 1G-EPON, NG-PON2, XG-PON, and 0.155-10.3125 Compliant
JESD204a/b OIF-CEI-6G, OIF-CEI-11G 3.125-12.5 Compliant
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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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Integrated Interface Block for 100G Ethernet MAC and PCS

More information and documentation on solutions using the integrated 100 Gb/s Ethernet block can be
found at UltraScale+ Integrated 100G Ethernet MAC/PCS. The UltraScale Architecture and Product Overview
(DS890) lists how many blocks are in each Zynq UltraScale+ MPSoC.

Table 121: Maximum Performance for 100G Ethernet Designs

Speed Grade and V¢ nT Operating Voltages
Symbol Description 0.90Vv 0.85Vv 0.72v Units

-3 -2 -1 -2 -13
FTx_cLK Transmit clock 390.625 | 390.625 | 322.223 | 322.223 | 322.223 | MHz
FRX_CLK Receive clock 390.625 | 390.625 | 322.223 | 322.223 | 322.223 | MHz
Frx_serpDEs_cLk | Receive serializer/deserializer clock | 390.625 | 390.625 | 322.223 | 322.223 | 322.223 | MHz
Forp_cLk Dynamic reconfiguration port clock | 250.00 250.00 250.00 250.00 250.00 MHz

Notes:

1. The maximum clock frequency of 390.625 MHz only applies to the CAUI-10 interface. The maximum clock frequency for
the CAUI-4 interface is 322.223 MHz.
2. The CAUI-4 interface is not supported by -1L speed grade devices where Ve yt=0.72V.

Integrated Interface Block for PCI Express Designs

More information and documentation on solutions for PCI Express designs can be found at PCI Express.
The UltraScale Architecture and Product Overview (DS890) lists the Zynq UltraScale+ MPSoCs that include

this block.

Table 122: Maximum Performance for PCl Express Designs(1)(2)

Speed Grade and V¢ nT Operating Voltages
Symbol Description 0.90Vv 0.85Vv 0.72Vv Units
-3 -2 -1 -2 -1
FpipECLK Pipe clock maximum frequency. 250.00 250.00 250.00 250.00 250.00 MHz
FcorecLk Core clock maximum frequency. 500.00 500.00 500.00 250.00 250.00 MHz
FbrecLk DRP clock maximum frequency. 250.00 250.00 250.00 250.00 250.00 MHz
FmcapcLk MCAP clock maximum frequency.| 125.00 125.00 125.00 125.00 125.00 MHz
Notes:

1. PCI Express Gen4 operation is supported for x1, x2, x4, and x8 widths.
2. PCI Express Gen4 operation is supported in -3E, -2E, and -21 speed grades.
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Revision History

The following table shows the revision history for this document.

Date

Version

Description of Revisions

04/20/2017

1.3

Updated Table 25, Table 26, and Table 27 to production release for the following
devices/speed/temperature grades in Vivado Design Suite 2017.1.

XCZU2CG and XCZU2EG: —-2E, -2I, -1E, -11
XCZU3CG and XCZU3EG: —2E, -21, -1E, -11
XCZUBCG and XCZUGEG: —2E, -2I, -1E, -11
XCZU9CG and XCZU9EG: —2E, -2I, -1E, -11

Added -2E (Ve int = 0.85V) speed grade where applicable. Removed -3E speed grade
from the XCZU2 and XCZU3 devices in Table 26 and where applicable.

In Table 1, updated values and Note 2. In Table 2, added or updated many of the notes.
Updated Table 4 including the notes and added Note 6. Moved and updated Table 5.
Added Table 8. Updated Table 9 and added Note 4. Updated Table 10 and added Note 1.

Revised V|cy in Table 23. Updated Table 30 and removed Note 1. Added Table 31 and
Table 32. Updated Table 33 and removed FerycLk- Updated TrepscLk iN Table 34. Updated
Note 1 in Table 37. Updated Table 39. Removed the PS NAND Memory Controller Interface
section. Significant changes to Table 41 and removed Note 3. Significant changes to
Table 42 and updated Note 1. Removed Frsy rer cLk from Table 44. Revised Table 45 and
added Note 2 and Note 3. Revised Table 46 and added Note 2 and Note 3. Updated
Table 48. Updated Table 51 and removed Note 2. Revised Table 52. Revised many of the
tables in the PS-GTR Transceiver section. Revised Table 70 and Table 71. Removed Note 8
from Table 74.

Updated the values in Table 75, Table 76, Table 77, Table 80, Table 87, Table 88,
Table 89, Table 90,and Table 91 to the Vivado Design Suite 2017.1 speed specifications.

Updated the values in Table 81 and Table 82. Added values to Table 92. Updated Table 93.
Revised Dyppoyt in Table 94. Update the values in Table 96. Added Note 6 to Table 102.
Updated Table 103 and Table 104. Revised Dyppoyt in Table 106. Updated the values in
Table 108. In Table 109 updated the -1 (0.85V) specifications and removed Note 1. In
Table 114 updated the -1 (0.85V) specifications and added Note 6. In Table 115 and
Table 116, added the 28.21 jitter tolerance values and revised the notes. Revised the
Integrated Interface Block for Interlaken and Integrated Interface Block for 100G
Ethernet MAC and PCS sections. Revised the Configuration Switching Characteristics
section. Removed the eFUSE Programming Conditions table and added the specifications
to Table 2 and Table 3.
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