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

PS-PL Power Sequencing

The PS and PL power supplies are fully independent. All PS power supplies can be powered before or after
any PL power supplies. The PS and PL power regions are isolated to prevent damage.

Power Supply Requirements

Table 10 shows the minimum current, in addition to Iccq maximum, required by each Zynq UltraScale+
device for proper power-on and configuration. If the current minimums shown in Table 10 are met, the
device powers on after all supplies have passed through their power-on reset threshold voltages. The
device must not be configured until after Vciyt is applied. Once initialized and configured, use the Xilinx
Power Estimator (XPE) tools to estimate current drain on these supplies.

Table 10: Power-on Current by Device(®)

lec Min = lcco+ | XCZU2|xCzU3|xCczU4|XxCZUS|XCZUB|XCZU7|XCZUS|XCZU11[XCZU1E|XCZUL7|XCZU19] UNts
LCCINTMIN lecinto* 464 | 464 | 770 | 770 | 1800 | 1514 | 1800 | 1961 | 2242 | 3433 | 3433 | mA
lccint_tomint | lecaramo* 155 | 155 | 257 | 257 | 600 | 505 | 600 | 654 748 | 1145 | 1145 | mA
lccBrRAMMIN lccinT 100+

lccomn lecoo+ 50 50 50 50 50 50 50 55 63 26 96 mA
lecauxmint | lecauxQ™ 111 | 111 | 386 | 386 | 650 | 362 | 650 | 709 810 | 1240 | 1240 | mA
lccaux_tomin | lccaux_10o+

Notes:

1. Use the Xilinx Power Estimator (XPE) spreadsheet tool (download at www.xilinx.com/power) to estimate power-on current
for all supplies.

Table 11 shows the power supply ramp time.

Table 11: Power Supply Ramp Time

Symbol Description Min Max | Units

TvceInT Ramp time from GND to 95% of VcnT- 0.2 40 ms
TvceInT 10 Ramp time from GND to 95% of VceinT 0 0.2 40 ms
TvceinTt veu Ramp time from GND to 95% of Vceint veu- 0.2 40 ms
Tveeo Ramp time from GND to 95% of V¢co. 0.2 40 ms
Tyvccaux Ramp time from GND to 95% of Vecaux- 0.2 40 ms
TvceBrRAM Ramp time from GND to 95% of Vccgram- 0.2 40 ms
TmaTAvVee Ramp time from GND to 95% of Vygtavee- 0.2 40 ms
TMGTAVTT Ramp time from GND to 95% of VycTtavTT- 0.2 40 ms
TMGTVCCAUX Ramp time from GND to 95% of Vyg1vccaux- 0.2 40 ms
Tvcc PSINTEP Ramp time from GND to 95% of Vcc psinTep- 0.2 40 ms
Tvce PSINTLP Ramp time from GND to 95% of Vcc pginTLP- 0.2 40 ms
Tvce_psaux Ramp time from GND to 95% of V¢c psaux- 0.2 40 ms
Tvcc PSINTFP_DDR Ramp time from GND to 95% of Vcc psiNTFP_DDR- 0.2 40 ms
Tvce_psabc Ramp time from GND to 95% of Vcc psapc- 0.2 40 ms
Tvee pspLL Ramp time from GND to 95% of Vcc pspy - 0.2 40 ms
Tps MGTRAVCC Ramp time from GND to 95% of Vcc mgTRAVCC: 0.2 40 ms
Tps MGTRAVTT Ramp time from GND to 95% of Ve mgTRAVTT 0.2 40 ms
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 11: Power Supply Ramp Time (Cont’d)

Symbol Description Min Max | Units
Tvcco_PsDbr Ramp time from GND to 95% of Vcco psppr- 0.2 40 ms
Tvce_pSDDR_PLL Ramp time from GND to 95% of V¢ psppr_pLL- 0.2 40 ms
Tvcco_psio Ramp time from GND to 95% of Vcco psio- 0.2 40 ms

DC Input and Output Levels

Values for Vj and Viy are recommended input voltages. Values for I, and Ioy are guaranteed over the
recommended operating conditions at the Vo, and Vg test points. Only selected standards are tested.
These are chosen to ensure that all standards meet their specifications. The selected standards are tested
at a minimum Vo with the respective Vo, and Vgy voltage levels shown. Other standards are sample

tested.

PS 1/0 Levels

Table 12: PS MIO and CONFIG DC Input and Output Levels(1)

170 ViL ViH VoL VoH loL | lon
Standard |y, Min V, Max V, Min V, Max V, Max V, Min mA | mA
LVCMOS33 —0.300 0.800 2.000 Veco psio 0.40 2.40 12 -12
LVCMOS25 —0.300 0.700 1.700 Vcco_p3|o + 0.30 0.70 1.70 12 -12
Notes:
1. Tested according to relevant specifications.
Table 13: PS DDR DC Input and Output Levels(1)

DDR ViL ViH VoL@ Vou® loL | loH
Standard | v Min| Vv, Max | V, Min V, Max V, Max V, Min mA | mA
DDR4 0.000 |Vggr — 0.100 |Vger + 0.100| Veeo psppr | 0-8 X Veco_psppr — 0-150 | 0.8 X Vo psppr + 0.150| 10 | 0.1
LPDDR4 0.000 |Vggg —0.100 |Vggg + 0.100| Voo psppr | 0-3 X Veeo psppr — 0-150 | 0.3 X Veeo psppr + 0.150| 0.1 | —10
DDR3 —0.300 VREF —0.100 VREF + 0.100 VCCOﬁPSDDR 0.5 x VCCOfPSDDR —0.175 0.5 x VCCOfPSDDR + 0.175 8 -8
LPDDR3 0.000 |Vggr — 0.100 |Vger + 0.100| Veeo psppr | 0-5 X Veco_psppr — 0-150 | 0.5 X Veeo psppr + 0.150| 8 | -8
DDR3L —0.300 |Vggg — 0.090 |Vgeg + 0.090| Veco psppr | 0-5 X Veeo psppr — 0-150 | 0.5 X Veeo psppr + 0.150 | 8 -8
Notes:

1. Tested according to relevant specifications.
2. DDR4 Vo /Vgy specifications are only applicable for DQ/DQS pins.
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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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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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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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PS eMMC Standard Interface

Table 46: eMMC Standard Interface(1)

Symbol ‘ Description Min Max Units
eMMC Standard Interface
TDCEMMCHSCLK eMMC clock duty cycle. 45 55 %
TEMMCHSCKO Clock to output delay, all outputs. —-2.0 4.5 ns
TEMMCHSDCK Input setup time, all inputs. 2.0 — ns
TEMMCHSCKD Input hold time, all inputs. 2.0 — ns
FeEmMcHSCLK eMMC clock frequency. - 25 MHz
eMMC High-Speed SDR Interface
TDCEMMCHSCLK eMMC high-speed SDR clock duty cycle. 45 55 %
TEMMCHSCKO Clock to output delay, all outputs.(®) 3.2 16.8 ns
TEMMCHSDIVW Input valid data window.(® 0.4 — ul
FEMMCHSCLK eMMC high speed SDR clock frequency. — 50 MHz
eMMC High-Speed DDR Interface
Tobcemmcpbrelk | €MMC high-speed DDR clock duty cycle. 45 55 %
TemMmcbDRscko1 | Data clock to output delay. (@ 2.7 7.3 ns
TEMMCSDRIVW Input valid data window.(3) 3.5 - ns
Temmcbbrsckoz2 | Command clock to output delay. 3.2 16 ns
TEMMCDDRDCK2 Command input setup time. 3.9 — ns
TEMMCDDRCKD2 Command input hold time. 2.5 - ns
FEMMCDDRCLK eMMC high-speed DDR clock frequency. - 50 MHz
eMMC HS200 Interface
TbceEMMCHs200cLk | €MMC HS200 clock duty cycle. 40 60 %
TemmcHs20ocko | Clock to output delay, all outputs.(2) 1.0 3.4 ns
TEMMCSDRLIVW Input valid data window.(® 0.4 — ul
FEMMCHS200CLK eMMC HS200 clock frequency. — 200 MHz
Notes:

1. The test conditions for eMMC standard mode use an 8 mA drive strength, fast slew rate, and a 30 pF load. For eMMC
high-speed mode, the test conditions use a 12 mA drive strength, fast slew rate, and a 30 pF load. For other eMMC modes,
the test conditions use a 12 mA drive strength, fast slew rate, and a 15 pF load.

2. This specification is achieved using pre-determined DLL tuning.
3. This specification is required for capturing input data using DLL tuning.
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PS DAP Interface

Table 50: DAP Interface(™

Symbol Description(?) Min Max Units
TrpAPDCK PS DAP input setup time. 3.0 - ns
TpDAPCKD PS DAP input hold time. 2.0 — ns
TppaPCKO PS DAP clock to out delay. — 10.86 ns
TrPDAPCLK PS DAP clock frequency. - 44 MHz
Notes:

1. Igep}:elsgacdo.nditions are configured to the LVCMOS 3.3V 1I/0 standard with a 12 mA drive strength, fast slew rate, and a

2. PS DAP interface signals connect to MIO pins.

PS UART Interface

Table 51: UART Interface(D)

Symbol Description Min Max Units
BAUDtxmax Transmit baud rate. - 6.25 Mb/s
BAUDRxMAX Receive baud rate. — 6.25 Mb/s
FUART REF cLK UART reference clock frequency. — 100 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.

PS General Purpose 1/0 Interface
Table 52: General Purpose I/0 (GPIO) Interface

Symbol Description Min Max Units
TewapioH Input High pulse width. 10 x 1/F pp_sBus_CTRLMAX - Hs
TewaPiOL Input Low pulse width. 10 x 1/Fpp_| sBUS_CTRLMAX - Hs

PS Trace Interface
Table 53: Trace Interface(®)

Symbol Description Min Max Units
Trcecko Trace clock to output delay, all outputs. —-0.5 0.5 ns
TbeTcECLK Trace clock duty cycle. 45 55 %
FrcecLk Trace clock frequency. - 125 MHz
Notes:

1. Igep"c:elsc')[a%c?nditions are configured to the LVCMOS 3.3V 1I/0 standard with a 12 mA drive strength, fast slew rate, and a
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Table 63: PS-GTR Transceiver Receiver Switching Characteristics

Symbol Description Condition Min Typ Max Units
FGTRRX Serial data rate. 1.25 — 6 Gb/s
RXssT Eperceeal}\(fgpectrum g/l?c)) ?;ﬂited at -5000 - (0] ppm

tracking.
RXppmTOL a?;%E(EeF_CLK PPM offset All data rates —-350 - 350 ppm
Table 64: PCI Express Protocol Characteristics (PS-GTR Transceivers)(1)
Standard Description ‘ Line Rate (Mb/s) ‘ Min Max Units
PCIl Express Transmitter Jitter Generation
PCI Express Gen 1 Total transmitter jitter. 2500 - 0.25 Ul
PCI Express Gen 2 Total transmitter jitter. 5000 - 0.25 Ul
PCI1 Express Receiver High Frequency Jitter Tolerance
PCI Express Gen 1 Total receiver jitter tolerance. 2500 0.65 - Ul
Receiver inherent timing error. 5000 0.4 - Ul
PCI Express Gen 2(2) Eﬁiigirriglaerent deterministic 5000 0.3 _ Ul
Notes:
1. Tested per card electromechanical (CEM) methodology.
2. Between 1 MHz and 10 MHz the minimum sinusoidal jitter roll-off with a slope of 20 dB/decade.
Table 65: Serial ATA (SATA) Protocol Characteristics (PS-GTR Transceivers)
Standard ‘ Description ‘ Line Rate (Mb/s) Min ‘ Max Units
Serial ATA Transmitter Jitter Generation
SATA Gen 1 Total transmitter jitter. 1500 - 0.37 Ul
SATA Gen 2 Total transmitter jitter. 3000 - 0.37 Ul
SATA Gen 3 Total transmitter jitter. 6000 - 0.52 Ul
Serial ATA Receiver High Frequency Jitter Tolerance
SATA Gen 1 Total receiver jitter tolerance. 1500 0.27 - Ul
SATA Gen 2 Total receiver jitter tolerance. 3000 0.27 - Ul
SATA Gen 2 Total receiver jitter tolerance. 6000 0.16 - Ul
Table 66: DisplayPort Protocol Characteristics (PS-GTR Transceivers)(1)
Standard Description ‘ Line Rate (Mb/s) ‘ Min Max Units
DisplayPort Transmitter Jitter Generation
RBR Total transmitter jitter. 1620 - 0.42 Ul
HBR Total transmitter jitter. 2700 - 0.42 Ul
HBR2 D10.2 Total transmitter jitter. 5400 - 0.40 Ul
HBR2 CPAT Total transmitter jitter. 5400 - 0.58 Ul
Notes:
1. Only the transmitter is supported.
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Table 67: USB 3.0 Protocol Characteristics (PS-GTR Transceivers)

Standard ’ Description ’ Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units

USB 3.0 Transmitter Jitter Generation

USB 3.0 ‘Total transmitter jitter. \ 5000 \ _ ‘ 0.66 \ ul

USB 3.0 Receiver High Frequency Jitter Tolerance

USB 3.0 ’Total receiver jitter tolerance. ’ 5000 ‘ 0.2 ‘ - ‘ Ul

Table 68: Serial-GMII Protocol Characteristics (PS-GTR Transceivers)

Standard ‘ Description ‘ Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units

Serial-GMI I Transmitter Jitter Generation

SGMII ‘ Deterministic transmitter jitter. ‘ 1250 ‘ - ‘ 0.25 ‘ Ul

Serial-GMI I Receiver High Frequency Jitter Tolerance

SGMII ‘ Total receiver jitter tolerance. ’ 1250 ‘ 0.25 ‘ - ’ Ul

PS System Monitor Specifications

Table 69: PS SYSMON Specifications

Parameter ‘ Comments ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Vee _psapc = 1.8V +£3%, T; = —40°C to 100°C, typical values at T = 40°C
ADC Accuracy (T; = —55°C to 125°C) (1)

Resolution 10 — — Bits
Sample rate - - 1 MS/s
RMS code noise On-chip reference — 1 - LSBs
On-Chip Sensor Accuracy
Tj = -55°C to 110°C — — +3.5 °C
Temperature sensor error
Tj = 110°C to 125°C — — +5 °C
Supply voltages less than or
electrically connected to T; = —40°C to 125°C - - +1 %

Vee_psabpc-

Supply voltages nominally at
1.8V but with the potential | T; = —40°C to 125°C - — +1.5 %
to go above Vcc psapc-

Supply sensor error(?)

Supply voltages nominally in

.= o o _ _ o
the 2.0V to 3.3V range. Tj = —40°C 10 125°C +2.5 %

Notes:

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

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

DS925 (v1.3) April 20, 2017 www.xilinx.com I Send Feedback l
Preliminary Product Specification 46


http://www.xilinx.com
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=46

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

Output Delay Measurement Methodology

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

VREF

Output RREF

VMEAS (voltage level when taking delay measurement)

— CReF (probe capacitance)

X16654-101316

Figure 1: Single-Ended Test Setup

Output

s

—— Crer Rrer Vieas

X16640-101316

Figure 2: Differential Test Setup

Parameters Vrer, Rrers Crer @and Vieas fully describe the test conditions for each I/O standard. The most
accurate prediction of propagation delay in any given application can be obtained through IBIS
simulation, using this method:

1.
2.
3.

Simulate the output driver of choice into the generalized test setup using values from Table 79.
Record the time to Vpgas.

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

Record the time to Vpgas.

Compare the results of step 2 and step 4. The increase or decrease in delay yields the actual
propagation delay of the PCB trace.
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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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Table 91: Global Clock Input Setup and Hold With MMCM

Symbol

Description

Input Setup and

Tpsmmemec_zu2

TpummMcmcc_zu2

Tpsmmcemec_zus

TpHmMmcMcc_zu3

Trsmmemec_zua

TpHMMCMCC_zU4

Tpsmmemec_zus

TpHmmcmMce_zus

Tpsmmemec_zue

TpHMMcMCC_zus

Trsmmemec_zu7

TeHMMCMCC_ZU7

Tpsmmcemec_zug

TpHMmMcmMcc_zug

Tpsmmcemece_zu1l

TpHMMcMCC_zu11

Tpsmmemec_zuis

TpHMMcMce_zu1s

Tpsmmcemec_zu17

TpHummMemMce_zui7

Tpsmmcemec_zuio

TpHMMCMCC_zU19

Global clock input and
input flip-flop (or latch)
with MMCM.

Speed Grade and
Vceint Operating Voltages
Device 15 g9ov 0.85V 0.72V Units
-3 -2 -1 -2 -1
Hold Time Relative to Global Clock Input Signal using SSTL15 Standard.(1)(2)(3)
Setup 1.83 1.96 2.29 2.48 ns
XCzu2 N/A
Hold -0.19 | -0.19 0.13 0.13 ns
Setup 1.83 1.96 2.29 2.48 ns
XCzU3 N/A
Hold -0.19 | -0.19 0.13 0.13 ns
Setup 1.96 1.96 2.10 2.49 2.59 ns
XCzu4
Hold -0.12 | -0.12 | -0.12 0.27 0.48 ns
Setup 1.96 1.96 2.10 2.49 2.59 ns
XCzU5
Hold -0.12 | -0.12 | -0.12 0.27 0.48 ns
Setup 1.97 2.00 2.12 2.26 2.44 ns
XCzU6
Hold -0.11 | -0.11 | -0.11 0.16 0.18 ns
Setup 1.91 1.91 2.02 2.45 2.70 ns
XCzu7
Hold -0.14 | -0.14 | -0.14 0.37 0.38 ns
Setup 1.97 2.00 2.12 2.26 2.44 ns
XCzU9
Hold -0.11 | -0.11 | -0.11 0.16 0.18 ns
Setup 2.08 2.08 2.23 2.59 2.75 ns
XCzul1l
Hold -0.08 | -0.08 0.04 0.35 0.74 ns
Setup 1.96 1.99 2.12 2.26 2.44 ns
XCzu1l5
Hold -0.10 | -0.10 | -0.10 0.17 0.19 ns
Setup 1.89 1.89 2.03 2.36 2.55 ns
XCzu17
Hold -0.16 | -0.16 | —-0.16 0.31 0.34 ns
Setup 1.89 1.89 2.03 2.36 2.55 ns
XCzU19
Hold -0.16 | -0.16 | -0.16 0.31 0.34 ns

Notes:

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

2. This table lists representative values where one global clock input drives one vertical clock line in each accessible column,
and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net.

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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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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Table 117: GTY Transceiver Protocol List (Cont’d)

Serial Rate

Electrical

Protocol Specification (Gb/s) Compliance
Serial RapidlO RapidlO specification 3.1 1.25-10.3125 Compliant
DisplayPort DP 1.2B CTS 1.62-5.4 Compliant(®)
Fibre channel FC-PI-4 1.0625-14.025 Compliant
SATA Genl, 2, 3 Serial ATA revision 3.0 specification 1.5, 3.0, and 6.0 Compliant
SAS Genl, 2, 3 T10/BSR INCITS 519 3.0, 6.0, and 12.0 Compliant
SFI-5 OIF-SFI5-01.0 0.625 - 12.5 Compliant
Aurora CEI-6G, CEI-11G-LR All rates Compliant
Notes:

1. 25 dB loss at Nyquist without FEC.
2. The transition time of the transmitter is faster than the IEEE Std 802.3-2012 specification.

3. This protocol requires external circuitry to achieve compliance.
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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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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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Date

Version

Description of Revisions

02/10/2017

1.2

Updated some of the maximum voltages in the Processor System (PS) section and other
specifications in the Programmable Logic (PL) and GTH or GTY Transceiver sections of
Table 1. Updated Table 2, Table 4, Table 6, Table 7, and Table 9. Revised the Power Supply
Sequencing section including Table 10. Added PS and VCU ramp times to Table 11.
Revised Vgp, e in Table 24. Updated Table 25. Added Note 1 to Table 26. Table 30
replaces the previous three PS memory performance tables. Added values to Table 34,
Table 37, and Table 38. Deleted the waveforms in the PS Switching Characteristics section
(Figures 1-16 and Figures 25-26). Revised values in the PS NAND Memory Controller
Interface section. Added and updated data in Table 40. Added Note 3 to Table 41. Added
Note 3 to Table 42. Added Note 1 to Table 45. Updated Table 48 and removed Note 3.
Added data to Table 56. Updated Table 60. Added Table 61. Updated Table 63. Revised
Table 69. Added data to Table 70. Added Note 2 to Table 71. Updated Table 74 and added
Note 4. Updated V| and Vy values in Table 78. Added Ty nper cLk, revised Fregpc k., and
Note 1 to Table 82. Added MMCM_FDPRCLK vax to Table 85 and PLL_FpprcLk max to
Table 86. Added data to Table 94, Table 96, Table 98, Table 101, and updated the note
references in Table 102. Updated Table 103 and added Note 8. Updated Table 104 and
added Note 7. Added more protocols, Note 1 and Note 2 to Table 105. Removed the GTH
Transceiver Protocol Jitter Characteristics section because it is covered in Table 105.
Added Note 1 to Table 109. Added data to Table 106, Table 108, Table 110, Table 113.
Added Note 2 to Table 112. Added note references in Table 114. Updated Table 115 and
added Note 8. Updated Table 116 and added Note 7. Added more protocols and Note 3 to
Table 117. Removed the GTY Transceiver Protocol Jitter Characteristics section because it
is covered in Table 117. Revised Table 124. Added Tppor and updated Fjcapck in Table 127.
Updated the Automotive Applications Disclaimer.

06/20/2016

1.1

Updated the Summary description. In Table 1, revised V5 for HP 1/0 banks and added
clarifications to some descriptions and symbols. Added Igpy, Irpp. @and Note 4 to Table 2
and updated Vps mgTrAvVCe: the PL System Monitor section, and Note 3 and Note 5.
Updated Note 5 in Table 4. Updated the PS Power-On/Off Power Supply Sequencing
section including all the voltage supply names. Added MIPI_DPHY_DCI to Table 14,
Table 15, and Table 17. Updated Table 23, including removing the Vg specification and
adding Note 1. Added Note 1 to Table 24. Updated Table 25 speed specifications for
Vivado Design Suite 2016.1. Added values to Table 28. Updated the -2 value in Table 29.
Added Fpp| jvevipeo and updated FecpuacLk in Table 33. Added VCO frequencies to
Table 36. Added the Tpgpor Minimum to Table 37 and updated Note 1. Added Table 38.
Added value delineation over V¢ |yt Operating voltages in Table 39. Revised values for
Frck and Traptek/ TrckTap in Table 40 and added value delineation over Ve nt Operating
voltages. Updated the PS NAND Memory Controller Interface section. Revised some units
and Note 1 in Table 41 and Table 42. Removed Figure 6: Quad-SPI Interface (Feedback
Clock Disabled) Timing. Updated Note 1 of Table 43. Added F1g| rer cLk to Table 44 and
updated Note 1. In Table 45, revised Tpcsprscikis ToespHscLk2s @nd Tpesphsclks and
Note 1. In Table 46, revised Note 1. In Table 47, revised Note 1. Revised Table 48,
including Note 1, and added Note 2 and Note 3. In Table 49, Table 50, Table 51, and
Table 53, revised Note 1. Updated Table 71. Replaced Table 74. Updated Table 75 and
Table 76. Updated Table 78 and Table 79. In Table 80, added the Block RAM and FIFO
Clock-to-Out Delays section. Updated the Ry and Cgxt values in Table 57 and Table 95.
Updated the -2 (0.72V) and -1 (0.72V) values and added Note 1 to Table 97. Added
Table 100 and Table 112. Added Note 2 to Table 106. Revised data in Table 109. Revised
Table 114. Revised data and added notes in the Integrated Interface Block for Interlaken
section and Table 121. Moved Table 123. Revised INL in Table 124. Added notes to
Table 125 and Table 126. In the eFUSE and Programming Conditions table, updated the
IPSFS description.

11/24/2015

1.0

Initial Xilinx release.
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Notice of Disclaimer

The information disclosed to you hereunder (the “"Materials”) is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS
ALL WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable (whether
in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect,
special, incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage
suffered as a result of any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had
been advised of the possibility of the same. Xilinx assumes no obligation to correct any errors contained in the Materials or to
notify you of updates to the Materials or to product specifications. You may not reproduce, modify, distribute, or publicly display
the Materials without prior written consent. Certain products are subject to the terms and conditions of Xilinx’s limited warranty,
please refer to Xilinx's Terms of Sale which can be viewed at www.xilinx.com/legal.htm#tos; IP cores may be subject to warranty
and support terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or
for use in any application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products in such
critical applications, please refer to Xilinx's Terms of Sale which can be viewed at www.xilinx.com/legal.htm#tos.

Automotive Applications Disclaimer

AUTOMOTIVE PRODUCTS (IDENTIFIED AS "XA" IN THE PART NUMBER) ARE NOT WARRANTED FOR USE IN THE DEPLOYMENT OF
AIRBAGS OR FOR USE IN APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE ("SAFETY APPLICATION") UNLESS THERE IS A
SAFETY CONCEPT OR REDUNDANCY FEATURE CONSISTENT WITH THE ISO 26262 AUTOMOTIVE SAFETY STANDARD ("SAFETY
DESIGN"). CUSTOMER SHALL, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY
TEST SUCH SYSTEMS FOR SAFETY PURPOSES. USE OF PRODUCTS IN A SAFETY APPLICATION WITHOUT A SAFETY DESIGN IS FULLY
AT THE RISK OF CUSTOMER, SUBJECT ONLY TO APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON PRODUCT
LIABILITY.
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