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

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

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

programming.

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

Thevenin equivalent resistance of programmable input

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

Thevenin equivalent resistance of programmable input

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

Thevenin equivalent resistance of programmable input

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

Programmable input termination to Vcco Where

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

R(®)

Programmable input termination to Vcco Where

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

Programmable input termination to Vcco Where

- ™ ™
ODT = RTT_60. 10% 60 +10% Q

Programmable input termination to Vcco Where

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

Programmable input termination to Veco Where

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

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

Thevenin equivalent resistance of programmable input

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

R(g) — -. - -

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

ODT = RTT_240.

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

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

Quiescent Supply Current

Table 9: Typical Quiescent Supply Current(1)(2)(3)(4)

Speed Grade and
Vceeint Operating Voltages
Symbol Description Device 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
XCzu2 N/7A 393 393 344 344 mA
XCZU3 N/7A 393 393 344 344 mA
XCzu4 719 684 684 601 601 mA
XCZUs 719 684 684 601 601 mA
XCZU6 1629 1549 1549 1358 1358 mA
IccinTo Quiescent V¢ nT SUpPpPly current. Xczuv 1263 1201 1201 1055 1055 mA
XCZu9 1629 1549 1549 1358 1358 mA
XCzZu1li 1786 1699 1699 1491 1491 mA
XCzu15 1987 | 1890 | 1890 | 1660 | 1660 mA
XCzu1v 2728 2594 2594 2275 2275 mA
XCZU19 2728 2594 2594 2275 2275 mA
XCzu2 N/A 44 44 44 44 mA
XCZUu3 N/7A 44 44 44 44 mA
XCzu4 61 59 59 59 59 mA
XCZU5 61 59 59 59 59 mA
XCZU6 61 59 59 59 59 mA
IccinT 100 Quiescent Vcent 10 SUPPlY current. XCczu7 120 115 115 115 115 mA
XCzZu9 61 59 59 59 59 mA
XCzu1li 120 115 115 115 115 mA
XCZU15 61 59 59 59 59 mA
XCzu1l7 164 158 158 158 158 mA
XCzu19 164 158 158 158 158 mA
Iccog Quiescent Vo supply current. All devices 1 1 1 1 1 mA
XCzu2 N/A 55 55 55 55 mA
XCzu3 N/A 55 55 55 55 mA
XCzu4 90 90 90 90 90 mA
XCzUus 90 90 90 90 90 mA
XCZU6 227 227 227 227 227 mA
Iccauxo Quiescent Vccaux supply current. XCzuv 174 174 174 174 174 mA
XCzu9 227 227 227 227 227 mA
XCzull 255 255 255 255 255 mA
XCZU15 266 266 266 266 266 mA
XCzu1l7 396 396 396 396 396 mA
XCzu19 396 396 396 396 396 mA
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Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics

Table 26: Speed Grade Designations by Device (Cont’d)
Devi Speed Grade, Temperature Ranges, and Vo nT Operating Voltages
evice
Advance Preliminary Production
-3E (VCC|NT = 090V), -2E (VCCINT = 085V)
=21 (VCC'NT = 085V), -2LE (VCC'NT = 085V)
XCZUS5SEG -1E (VCC|NT = 085V), -11 (VCC|NT = 085V)
-1L1 (VCC|NT = 085V)
-2LE (VCC|NT = O72V), =-1L1 (VCC|NT = 072V)
-3E (VCC|NT = OQOV), -2E (VCC|NT = 085V)
=21 (VCC|NT = 085V), -2LE (VCC|NT = 085V)
XCZUSEV | -1E (Veeint = 0.85V), -11 (Veeint = 0.85V)
-1LI (VCCINT = 085V)
-2LE (VCC|NT = O72V), -1L1 (VCC|NT = O72V)
-2LE (VCCINT = 085V) -2E (VCC|NT = 085V)
-2LE (V, = 0.72V =21 (Vv = 0.85V
XCZUBCG (Vceint ) (Veeint )
-1L1 (VCCINT = 085V) -1E (VCC|NT = 085V)
-1L1 (VCC|NT = O72V) -11 (VCC|NT = 085V)
-3E (V = 0.90V
( CCINT ) -2E (VCC|NT = 085V)
-2LE (VCC|NT = 085V)
=21 (VCC|NT = 085V)
XCZUBEG | -2LE (Vegunt = 0.72V)
-1E (VCC|NT = 085V)
-1LI (VCCINT = 085V)
-11 (VCC|NT = 085V)
-1L1 (VCC|NT = O72V)
-2E (VCC|NT = 085V)
=21 (VCC|NT = O85V), -2LE (VCC|NT = 085V)
XCzZU7CG -1E (VCC|NT = 085V), -11 (VCCINT = 085V)
-1LI (Veent = 0.85V)
-2LE (VCCINT = 072V), -1L1 (VCCINT = O72V)
-3E (VCCINT = 090V), -2E (VCC'NT = 085V)
=21 (VCC|NT = 085V), -2LE (VCC|NT = 085V)
XCZU7EG -1E (VCC|NT = 085V), -11 (VCC|NT = 085V)
-1L1 (VCCINT = 085V)
-2LE (Vegunt = 0.72V), -1L1 (Vegunt = 0.72V)
-3E (VCC|NT = OQOV), -2E (VCCINT = 085V)
=21 (VCC'NT = 085V), -2LE (VCC'NT = 085V)
XCZU7TEV -1E (VCC|NT = 085V), -11 (VCC|NT = 085V)
-1LI (VCC|NT = 085V)
-2LE (VCC|NT = O72V), -1L1 (VCC|NT = O72V)
-2LE (VCCINT = 085V) -2E (VCC|NT = 085V)
-2LE (V, =0.72V =21 (Vv = 0.85V
XCZU9CG (Veeint ) (Vceint )
-1L1 (VCCINT = 085V) -1E (VCC|NT = 085V)
-1LI (VCC|NT = O?ZV) -11 (VCC|NT = 085V)
-3E (V, = 0.90V
(Vee - ) -2E (Vecint = 0.85V)
-2LE (Vegunt = 0.85V)
_ =21 (VCC|NT = 085V)
XCZU9EG | -2LE (Vegunt = 0.72V)

-1L1 (VCC|NT = 085V)
-1L1 (VCCINT = O72V)

-1E (VCC|NT = 085V)
-11 (VCC|NT = 085V)
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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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& XILINX

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

Table 45: SD/SDIO Interface(1) (Cont’d)

Symbol Description Min Max Units
SDR50 mode device clock frequency. - 100 MHz
FspspreLk2 -
SDR25 mode device clock frequency. - 50 MHz
SD/SDIO Interface SDR12
TocspHsclkz | SD device clock duty cycle. 40 60 %
TspsprcKo3 Clock to output delay, all outputs. 1.0 36.8 ns
TspsbRDCK3 Input setup time, all inputs. 24.0 — ns
TspsbRCKD3 Input hold time, all inputs. 1.5 — ns
FspsprcLk3 SDR12 mode device clock frequency. — 25 MHz
SD/SDIO Interface High-Speed Mode
TbcsbHSCLK SD device clock duty cycle. 47 53 %
TSDHSCKO Clock to output delay, all outputs.(® 2.2 13.8 ns
TSDHSDIVW Input valid data window.(®) 0.35 - ul
FspHscLk High-speed mode SD device clock frequency. — 50 MHz
SD/SDIO Interface Standard Mode
TbesbsclLk SD device clock duty cycle. 45 55 %
Tspscko Clock to output delay, all outputs. -2.0 4.5 ns
Tspsbck Input setup time, all inputs. 2.0 — ns
Tspsckbd Input hold time, all inputs. 2.0 — ns
FspipcLk Clock frequency in identification mode. — 400 KHz
FspscLk Standard SD device clock frequency. — 19 MHz
Notes:

1. The test conditions SD/SDIO standard mode (default speed mode) use an 8 mA drive strength, fast slew rate, and a 30 pF
load. For SD/SDIO high-speed mode, the test conditions use a 12 mA drive strength, fast slew rate, and a 30 pF load. For
other SD/SDIO 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 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 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 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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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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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 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 -1 -3 -2 -1 -2
SSTL135_DCI_S 0.366 |0.366/0.399|0.366|0.399| 0.746 |0.746|0.799|0.746|0.799| 0.829 |0.829/0.893|0.829/0.893| ns
SSTL135_F 0.378 |0.378]0.399|0.378|0.399| 0.408 |0.408|0.428|0.408|0.428| 0.528 |0.528|0.561|0.528|0.561| ns
SSTL135_M 0.378 |0.378/0.399|0.378|0.399| 0.555 |0.555|0.585|0.555|0.585| 0.641 |0.641|0.679|0.641/0.679| ns
SSTL135_S 0.378 |0.378|0.399|0.378|0.399| 0.772 |0.772|0.823|0.772|0.823| 0.827 |0.827|0.878|0.827|0.878| ns
SSTL15_DCI_F 0.402 |0.402|0.417|0.402|0.417| 0.412 |0.412|0.429|0.412|0.429| 0.531 |0.531|0.563|0.531|0.563| ns
SSTL15_DCI_M 0.402 (0.402|0.417|0.402|0.417| 0.553 |0.553|0.583|0.553|0.583| 0.645 |0.645|0.685|0.645|0.685| ns
SSTL15_DCI_S 0.402 |0.402|0.417|0.402|0.417| 0.768 |0.768|0.822|0.768|0.822| 0.847 |0.847|0.912|0.847|0.912| ns
SSTL15_F 0.371 (0.371]0.400|0.371|0.400| 0.408 |0.408|0.428|0.408|0.428| 0.530 |0.530|0.556|0.530|0.556| ns
SSTL15_M 0.371 |0.371/0.400|0.371|0.400| 0.554 |0.554|0.585|0.554|0.585| 0.639 |0.639|0.677|0.639/0.677| ns
SSTL15_S 0.371 (0.371]0.400|0.371|0.400| 0.767 |0.767|0.817|0.767|0.817| 0.813 |0.813|0.867|0.813|0.867| ns
SSTL18_I_DCI_F 0.329 |0.329/0.336|0.329|0.336| 0.445 |0.445|0.461|0.445|0.461| 0.566 |0.566/0.595|0.566|0.595| ns
SSTL18_|I_DCI_M 0.329 |0.329|0.336|0.329|0.336| 0.554 |0.554|0.585|0.554|0.585| 0.644 |0.644|0.683|0.644|0.683| ns
SSTL18_I_DCI_S 0.329 |0.329/0.336|0.329|0.336| 0.762 |0.762|0.818|0.762|0.818| 0.837 |0.837/0.899|0.837|0.899| ns
SSTL18 |I_F 0.316 |0.316|0.337|0.316|0.337| 0.454 |0.454|/0.476|0.454/0.476| 0.578 |0.578|0.608|0.578|0.608| ns
SSTL18 |I_M 0.316 |0.316|0.337|0.316|0.337| 0.571 |0.571|0.603|0.571|0.603| 0.652 |0.652|0.692|0.652|0.692| ns
SSTL18_I_S 0.316 |0.316|0.337|0.316|0.337| 0.782 |0.782|0.835|0.782|0.835| 0.816 |0.816|0.870/0.816/0.870| ns
SUB_LVDS 0.539 |0.539|0.620/0.539|0.620| 0.660 |0.660|0.692|0.660|0.692| 969.863 |969.863|969.863|969.863|969.863| ns

I0B 3-state Output Switching Characteristics

Table 77 specifies the values of Toytsur_peLay TE_PAD @Nd TINBUF_DELAY 1BUFDIS_O- TOUTBUF_DELAY_TE_PAD iS the
delay from the T pin to the IOB pad through the output buffer of an IOB pad, when 3-state is enabled (i.e.,

a high impedance state). TinguF DELAY 1BUEDIS O IS the IOB delay from IBUFDISABLE to O output. In HP I/O
banks, the internal DCI termination turn-off time is always faster than TouTBUF DELAY TE pAD When the

DCITERMDISABLE pin is used. In HD 1/O banks, the internal IN_TERM termination turn-off time is always
faster than TOUTBUF_DELAY_TE_PAD when the INTERMDISABLE pln is used.

Table 77: 10B 3-state Output Switching Characteristics

Speed Grade and
Vceint Operating Voltages
Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
T input to pad high-impedance for
. HD 1/0 banks 6.318 6.318 6.369 6.318 6.369 ns
OUTBUF_DELAY_TE_PAD X P
T Input to pad high-impedance for | g5 335 | 5330 | 5341 | 5.330 | 5.341 | ns
HP 1/0 banks
IBUF turn-on time from
IBUFDISABLE to O output for HD 2.266 2.266 2.430 2.266 2.430 ns
- 1/0 banks
INBUF_DELAY_IBUFDIS_O IBUF turn-on time from
IBUFDISABLE to O output for HP 0.936 0.936 1.037 0.936 1.037 ns
1/0 banks
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Table 78: Input Delay Measurement Methodology (Cont’d)

Description Y troute | VO vO@ NS 8
SUB_LVDS, 1.8V SUB_LVDS 0.9-0.125 | 0.9 + 0.125 0(® -
SLVS, 1.8V SLVS 400 18 0.9-0.125 | 0.9 + 0.125 0(® -
SLVS, 2.5V SLVS_400_25 1.25-0.125 | 1.25 + 0.125 0(®) -
LVPECL, 2.5V LVPECL 1.25-0.125 | 1.25 + 0.125 0(® -
MIPI D-PHY (high speed) 1.2V MIPI_DPHY_DCI_HS| 0.2-0.125 | 0.2 + 0.125 0(® -
MIPI D-PHY (low power) 1.2V MIPI_DPHY_DCI_LP | 0.715—-0.2 | 0.715+ 0.2 0(®) -

Notes:

1. The input delay measurement methodology parameters for LVDCI/HSLVDCI are the same for LVCMOS standards of the
same voltage. Parameters for all other DCI standards are the same for the corresponding non-DCI standards.

2. Input waveform switches between V and V.

3. Measurements are made at typical, minimum, and maximum Vgge values. Reported delays reflect worst case of these

measurements. Vggr Values listed are typical.
4. Input voltage level from which measurement starts.
5. Thisis an input voltage reference that bears no relation to the Vgege/Vyeas parameters found in IBIS models and/or noted

in Figure 1.

6. The value given is the differential input voltage.
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The pin-to-pin numbers in Table 87 through Table 89 are based on the clock root placement in the center
of the device. The actual pin-to-pin values will vary if the root placement selected is different. Consult the
Vivado Design Suite timing report for the actual pin-to-pin values.

Table 87: Global Clock Input to Output Delay Without MMCM (Near Clock Region)

Symbol

Description

Speed Grade and

Veeint Operating Voltages

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

without MMCM (near clock region).

TickoE Global clock input and output flip-flop | XCZU2

Device "4 gov 0.85V 0.72v Units

-3 2 1 -2 1

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

Notes:

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

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

DS925 (v1.3) April 20, 2017

Preliminary Product Specification

www.Xilinx.com

l Send Feedback I

68



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=68

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

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).
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Table 113: GTY Transceiver PLL/Lock Time Adaptation

o o All Speed Grades .
Symbol Description Conditions - Units
Min Typ Max
TLock Initial PLL lock. - - 1 ms
Clock recovery phase acquisition and | after the PLL is locked to
adaptation time for decision the reference clock, this is - 50,000 | 37 x 106 ul
- feedback equalizer (DFE). the time it takes to lock
pLOCK Clock recovery phase acquisition and | the clock data recovery
adaptation time for low-power mode | (CDR) to the data present - 50,000 | 2.3x108| UI
(LPM) when the DFE is disabled. at the input.
Table 114: GTY Transceiver User Clock Switching Characteristics(1)
g
. o Speed Grade and
i
Symbol Description 0.90Vv 0.85Vv 0.72v Units
Interpal Intercopnect -3 2@ | 1A () _2(3) -1(5)
Logic Logic
FIXOUTPMA Ié%ugﬁ'}*éiﬂmxum frequency sourced | 514 719 | 511.719 | 402.833 | 402.833 | 322.266 | MHz
Freoutrva | (aou T GLK maximum frequency sourced | 511 719 | 511.719 | 402.833 | 402.833 | 322.266  MHz
TXOUTCLK maximum frequency sourced
FIXOUTPROGDIV | from TXPROGDIVCLK 511.719 | 511.719 | 511.719 | 511.719 | 511.719 | MHz
FRXOUTPROGDIV ﬁﬁ%ﬂgé&ggﬁ'{;’g& 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
32 32, 64 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
TXUSRCLK(®) 64 64, 128 511.719 | 440.781 | 402.832 | 402.832 | 195.313 | MHz
FTXlN maximum
frequency 20 20, 40 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
40 40, 80 409.375 | 409.375 | 312.500 | 350.000 | 257.813 | MHz
80 80, 160 409.375 | 352.625 | 322.266 | 352.625 | 156.250 | MHz
16 16, 32 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
32 32, 64 511.719 | 511.719 | 390.625 | 390.625 | 322.266 | MHz
RXUSRCLK(®) 64 64, 128 511.719 | 440.781 | 402.832 | 402.832 | 195.313 | MHz
FRXlN maximum
frequency 20 20, 40 409.375 | 409.375 | 312.500 | 312.500 | 257.813 | MHz
40 40, 80 409.375 | 409.375 | 312.500 | 350.000 | 257.813 | MHz
80 80, 160 409.375 | 352.625 | 322.266 | 352.625 | 156.250 | MHz
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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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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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Table 124: PL SYSMON Specifications (Cont’d)

Parameter ‘Symbol‘ Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
On-Chip Sensor Accuracy
Tj = —55°C to 125°C (with external REF) - - +3 °C
Tj = -55°C to 110°C _ _ +35 o
Temperature sensor error(1)(3) (with internal REF)
-(I—dvithli]ﬁ(t)eSn;? I%EE) © - - *5 °C
Supply voltages 0.72V to 1.2V, B B 405 %
T; = —40°C to 100°C (with external REF)
Supply voltages 0.72V to 1.2V, B B +1.0 %
T; = —55°C to 125°C (with external REF)
All other supply voltages, B B +1.0 %
Tj = —40°C to 100°C (with external REF)
All other supply voltages, B B 420 %
Supply sensor error® Tj = —55°C to 125°C (with external REF)
Supply voltages 0.72V to 1.2V, B B 410 %
T; = —40°C to 100°C (with internal REF)
Supply voltages 0.72V to 1.2V, B B 420 %
T; = —55°C to 125°C (with internal REF)
All other supply voltages, B B +1.5 %
Tj = —40°C to 100°C (with internal REF)
All other supply voltages, B B 405 %
Tj = —55°C to 125°C (with internal REF)
Conversion Rate(®)
Conversion time—continuous| tcony Number of ADCCLK cycles 26 — 32 Cycles
Conversion time—event tcony Number of ADCCLK cycles — — 21 Cycles
DRP clock frequency DCLK DRP clock frequency 8 - 250 MHz
ADC clock frequency ADCCLK | Derived from DCLK 1 - 5.2 MHz
DCLK duty cycle 40 - 60 %
SYSMON Reference(®)
External reference VREFP Externally supplied reference voltage 1.20 1.25 1.30 \Y,
onchin roference %“;“EZO\{,%EF;F(’) F;gotchGND' 1.2375| 1.25 | 1.2625 Vv
%r‘;“fgs\ﬁFéEth D o AGND: 1225 | 1.25 | 1.275 |V

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. See the Analog Input section in the UltraScale Architecture System Monitor User Guide (UG580).

3. When reading temperature values directly from the PMBus interface, the SYSMON has a +4°C offset due to the transfer
function used by the PMBus application. For example, the external REF temperature sensor error’s range of £3°C becomes
+1°C to +7°C when the temperature is read through the PMBus interface.

4. 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.

5. See the Adjusting the Acquisition Settling Time section in the UltraScale Architecture System Monitor User Guide (UG580).

6. Any variation in the reference voltage from the nominal Virgpp = 1.25V and Vggeny = OV will result in a deviation from the
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Configuration Switching Characteristics

Table 127: Configuration Switching Characteristics

Vceeint Operating Voltages

Speed Grade and

Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
PL Power-up Timing Characteristics
TpL PS_PROG_B PL latency. 7.5 7.5 7.5 7.5 7.5 ms, Max
Power-on reset from PL power-on to 65 65 65 65 65 ms, Max
PL ready to configure -
. (40 ms maximum ramp rate). 0 0 0 0 0 ms, Min
POR Power-on reset from PL power-on to PL 15 15 15 15 15 ms, Max
ready to configure with POR override :
(2 ms maximum ramp rate). 5 5 5 5 5 ms, Min
Tps_ProOG_B PL program pulse width. 250 250 250 250 250 ns, Min
Internal Configuration Access Port
Internal configuration access port
FICAPCK (lCAPE3) 200 200 200 150 150 MHz, Max
DNA Port Switching
FONACK DNA port frequency (DNA_PORT). 200 \ 200 \ 200 \ 175 \ 175 \ MHz, Max
STARTUPES3 Ports
FerGMELK STARTUPE3 CFGMCLK output frequency. | 50.00 | 50.00 | 50.00 | 50.00 | 50.00 | MHz, Typ
STARTUPE3 CFGMCLK output frequenc
FeRGMCLKTOL tolorance. P uency ' 415 | +15 | +15 | +15 | 15 | %, Max
Specifies a stall in the startup cycle until
Tbcl MATCH the digitally controlled impedance (DCI) 4 4 4 4 4 ms, Max
B match signals are asserted.
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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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