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

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

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

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

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

N

Boo~NoOahw

12.

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

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

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

VceInT 10 must be connected to Vecgram-

Vceaux 1o Must be connected to Vecaux-

The lower absolute voltage specification always applies.

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

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

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

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

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

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

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

programming.

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

Thevenin equivalent resistance of programmable input

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

Thevenin equivalent resistance of programmable input

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

Thevenin equivalent resistance of programmable input

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

Programmable input termination to Vcco Where

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

R(®)

Programmable input termination to Vcco Where

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

Programmable input termination to Vcco Where

- ™ ™
ODT = RTT_60. 10% 60 +10% Q

Programmable input termination to Vcco Where

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

Programmable input termination to Veco Where

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

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

Thevenin equivalent resistance of programmable input

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

R(g) — -. - -

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

ODT = RTT_240.

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

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

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

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

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

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

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

Notes:

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

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

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

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

PL1/0O Levels

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

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

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

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

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

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

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

Notes:
1. Tested according to relevant specifications.
2. Standards specified using the default 1/0 standard configuration. For details, see the UltraScale Architecture
SelectlO Resources User Guide (UG571).
3. POD10 and POD12 DC input and output levels are shown in Table 16, Table 20, Table 21, and Table 22.
4. Supported drive strengths of 2, 4, 6, or 8 mA in HP 1/0 banks.
5. Supported drive strengths of 2, 4, 6, 8, or 12 mA in HP I/0 banks.
6. Low-power option for MIPI_DPHY_DCI.
Table 16: DC Input Levels for Single-ended POD10 and POD12 1/0 Standards(1)(2)
1/0 ViL Vin
Standard V, Min V, Max V, Min V, Max
POD10 —0.300 Vgee — 0.068 Vgee + 0.068 Vceo + 0.300
POD12 —0.300 Vger — 0.068 Vger + 0.068 Vceo + 0.300
Notes:
1. Tested according to relevant specifications.
2. Standards specified using the default 1/0 standard configuration. For details, see the UltraScale Architecture
SelectlO Resources User Guide (UG571).
D59_25.(v1.3) April 20, 201_7- _ www.xilinx.com I Send Feedback I
Preliminary Product Specification 18


www.xilinx.com/support/documentation/user_guides/ug571-ultrascale-selectio.pdf
www.xilinx.com/support/documentation/user_guides/ug571-ultrascale-selectio.pdf
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=18

& XILINX

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

Table 17: Differential SelectlO DC Input and Output Levels

1/0 Viem (VD Vip(\)@® Vitns® | Vipus® | Voem(W)@ Vop(V®

Standard | Min | Typ | Max | Min | Typ | Max Min Max Min | Typ | Max | Min | Typ | Max
SUB_LVDS(®) |0.500(0.900| 1.300 |0.070| - - - — 0.700/0.900/1.100|0.100|0.150|0.200
LVPECL 0.300(1.200| 1.425 |0.100|0.350|0.600 — — — - - — — —
SLVS_400_18 |0.070|0.200| 0.330 |0.140| — 0.450 - - - - - - - -
SLVS_400_25 |0.070|0.200| 0.330 |0.140| — |0.450 — — - - - — — —
Y~ 0070/ ~ |0.3300.070 — | - | -0.040 | 0.460 |0.150|0.200/0.250 0.140 0.200|0.270
Notes:
1. Vcm is the input common mode voltage.
2. V)p is the input differential voltage (Q — Q).
3. Viyus and V, s are the single-ended input high and low voltages, respectively.
4. Vocwm is the output common mode voltage.
5. Vgp is the output differential voltage (Q — Q).
6. LVDS_25 is specified in Table 23.
7. LVDS is specified in Table 24.
8. Only the SUB_LVDS receiver is supported in HD 1/0 banks.
9. High-speed option for MIPI_DPHY_DCI. The V|,p maximum is aligned with the standard’s specification. A higher V|p is

acceptable as long as the V,y specification is also met.

Table 18: Complementary Differential SelectlO DC Input and Output Levels for HD 1/0 Banks

1/0 Standard _ Viem (V) VI-D W@ VoL (H® VoH (-\/)(4) oL lon
Min | Typ | Max | Min | Max Max Min mA mA
DIFF_HSTL_I 0.300 | 0.750 | 1.125 | 0.100 - 0.400 Veeo — 0.400 8.0 -8.0
DIFF_HSTL_1_18 0.300 | 0.900 | 1.425 | 0.100 - 0.400 Veeco — 0.400 8.0 -8.0
DIFF_HSUL_12 0.300 | 0.600 | 0.850 | 0.100 - 20% Vcco 80% Vcco 0.1 -0.1
DIFF_SSTL12 0.300 | 0.600 | 0.850 | 0.100 - (Veco/2) — 0.150 | (Veco/2) + 0.150 14.25 —-14.25
DIFF_SSTL135 0.300 | 0.675 | 1.000 | 0.100 - (Veco/2) — 0.150 | (Veep/2) + 0.150 8.9 -8.9
DIFF_SSTL135_11 | 0.300 | 0.675 | 1.000 | 0.100 - (Veco/2) — 0.150 | (Veco/2) + 0.150 13.0 —-13.0
DIFF_SSTL15 0.300 | 0.750 | 1.125 | 0.100 - (Veeco/2) — 0.175 | (Veco/2) + 0.175 8.9 -8.9
DIFF_SSTL15 11 0.300 | 0.750 | 1.125 | 0.100 - (Veco/2) — 0.175 | (Veeo/2) + 0.175 13.0 -13.0
DIFF_SSTL18_| 0.300 | 0.900 | 1.425 | 0.100 | — | (Veeo/2) — 0.470 | (Veeo/2) + 0.470 8.0 -8.0
DIFF_SSTL18 11 0.300 | 0.900 | 1.425 | 0.100 - (Veeo/2) — 0.600 | (Veco/2) + 0.600 13.4 -13.4
Notes:

1. Vjcwm is the input common mode voltage.

2.
3.
4

V|p is the input differential voltage.
VoL is the single-ended low-output voltage.
Von is the single-ended high-output voltage.
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& XILINX

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

Production Silicon and Software Status

In some cases, a particular family member (and speed grade) is released to production before a speed
specification is released with the correct label (Advance, Preliminary, Production). Any labeling
discrepancies are corrected in subsequent speed specification releases.

Table 27 lists the production released Zynq UltraScale+ MPSoC, speed grade, and the minimum

corresponding supported speed specification version and Vivado software revisions. The Vivado software
and speed specifications listed are the minimum releases required for production. All subsequent releases
of software and speed specifications are valid.

Table 27: Zynq UltraScale+ MPSoC Device Production Software and Speed Specification Release

Speed Grade and V¢ nT Operating Voltages
Device 0.90Vv 0.85Vv 0.72v
-3 -2 -1 -2L -1L -2L -1L
XCzZU2CG N/A Vivado tools 2017.1 v1.10
XCZUZ2EG N/7A Vivado tools 2017.1 v1.10
XCZU3CG N/A Vivado tools 2017.1 v1.10
XCZU3EG N/A Vivado tools 2017.1 v1.10
XCZU4CG N/A
XCZU4EG
XCZU4EV
XCZU5CG N/A
XCZUSEG
XCZUSEV
XCZU6CG N/7A Vivado tools 2017.1 v1.10
XCZUGBEG Vivado tools 2017.1 v1.10
XCzZU7CG N/A
XCZUT7EG
XCZU7EV
XCZU9CG N/A Vivado tools 2017.1 v1.10
XCZU9EG Vivado tools 2017.1 v1.10
XCZU11EG
XCZU15EG
XCZU17EG
XCZU19EG
Notes:

1. See Table 3 for the complete list of operating voltages by speed grade.
2. Blank entries indicate a device and/or speed grade in Advance or Preliminary status.
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PS 12C Controller Interface

Table 47: 12C Interface()

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

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

15 pF load.
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PS SPI Controller Interface

Table 48: SPI Interfaces(1)

Fsp1_REF cLK

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

SPI reference clock frequency. - 200 MHz

Notes:

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

30 pF load.

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

PS CAN Controller Interface

Table 49: CAN Interface(®

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

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

Notes:

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

15 pF load.
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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 61: PS-GTR Transceiver Reference Clock Oscillator Selection Phase Noise Mask

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

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

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

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

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

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

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

Table 62: PS-GTR Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units
FoTrRTX Serial data rate range. 1.25 — 6.0 Gb/s
TRTX TX rise time. 20%—-80% — 65 — ps
TeTx TX fall time. 80%—-20% — 65 — ps
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Table 72: MIPI D-PHY Performance

170 Speed Grade and V¢ nT Operating Voltages
Description Bank 0.90Vv 0.85Vv 0.72V Units
ype 3 | 2 -1 2 1
MIPI D-PHY transmitter or receiver. HP 1500 1500 1260 1260 1260 Mb/s

Notes:
1. In the SBVA484 package, the data rate is 1260 Mb/s.

Table 73: LVDS Native-Mode 1000BASE-X Support(1)

Speed Grade and V¢ nT Operating Voltages
Description 1/0 Bank Type 0.90Vv 0.85Vv 0.72vVv
-3 -2 -1 -2 -1
1000BASE-X HP Yes
Notes:

1. 1000BASE-X support is based on the IEEE Standard for CSMA/CD Access Method and Physical Layer Specifications (IEEE
Std 802.3-2008).

Table 74 provides the maximum data rates for applicable memory standards using the Zynq UltraScale+
MPSoC memory PHY. Refer to Memory Interfaces for the complete list of memory interface standards
supported and detailed specifications. The final performance of the memory interface is determined
through a complete design implemented in the Vivado Design Suite, following guidelines in the UltraScale
Architecture PCB Design Guide (UG583), electrical analysis, and characterization of the system.

Table 74: Maximum Physical Interface (PHY) Rate for Memory Interfaces

Speed Grade and V¢ |nT Operating Voltages
S'\fg%‘:é Package® DRAM Type 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Single rank component 2666 2666 2400 2400 2133 Mb/s
All FFV packages | 1 rank DIMM®)(3)(4) 2400 2400 2133 2133 1866 Mb/s
and FBVB900 | 2 rank DIMM®)(5) 2133 2133 1866 1866 1600 Mb/s
DDR4 4 rank DIMM)(6) 1600 1600 1333 1333 N/A Mb/s
Single rank component 2400 2400 2133 2133 1866 Mb/s
SFVC784 1 rank DIMM®)(3) 2133 2133 1866 1866 1600 Mb/s
2 rank DIMM®)(5) 1866 1866 1600 1600 1600 Mb/s
Single rank component 2133 2133 2133 2133 1866 Mb/s
All FFV packages | 1 rank DIMM®)(®) 1866 1866 1866 1866 1600 Mb/s
and FBVB900 | 2 rank DIMM(2)(5) 1600 1600 1600 1600 1333 Mb/s
DDR3 4 rank DIMM(2)(6) 1066 1066 1066 1066 800 Mb/s
Single rank component 1866 1866 1866 1866 1600 Mb/s
1 rank DIMM®)®3) 1600 1600 1600 1600 1600 Mb/s
SFVC784
2 rank DIMM®)(®) 1600 1600 1600 1600 1333 Mb/s
4 rank DIMM(2)(6) 1066 1066 1066 1066 800 Mb/s
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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 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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The parameters in this section provide the necessary values for calculating timing budgets for clock

transmitter and receiver data-valid windows.

Table 93: Package Skew

Symbol Description Device Package Value Units
SBVA484 105 ps
XCzu2 SFVAG625 108 ps
SFVC784 93 ps
SBVA484 105 ps
XCzU3 SFVA625 108 ps
SFVC784 93 ps
SFVC784 ps
XCZU4
FBVB900 ps
SFVC784 ps
XCzu5
FBVB900 ps
FFVC900 119 ps
XCZU6
FFVB1156 134 ps
FBVB900 141 ps
XCzu7 FFVC1156 175 ps
FFVF1517 305 ps
PKGSKEW Package Skew FFVC900 119 ps
XCZU9
FFVB1156 134 ps
FFVC1156 ps
FFVB1517 ps
XCZu1lil
FFVF1517 ps
FFVC1760 215 ps
FFVC900 118 ps
XCZU15
FFVB1156 132 ps
FFVB1517 221 ps
FFVC1760 226 ps
XCzu1i7
FFVD1760 178 ps
FFVE1924 174 ps
FFVB1517 221 ps
FFVC1760 226 ps
XCzZU19
FFVD1760 178 ps
FFVE1924 174 ps
Notes:

1. These values represent the worst-case skew between any two SelectlO resources in the package: shortest delay to longest
delay from die pad to ball.

2. Package delay information is available for these device/package combinations. This information can be used to deskew the

package.
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Table 103: GTH Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
T Total jitter(3(4) - - 0.20 ul
)25 e 2.5 Gb/s(®)
Do s Deterministic jitter(3®) - — 0.10 ul
T Total jitter(3(4) - - 0.15 ul
125 e - 1.25 Gb/s(?)
Dj1.25 Deterministic jitter(3®) — - 0.06 ul
T Total jitter(3(4) - - 0.10 ul
7500 JEer” 500 Mb/s®
DJs500 Deterministic jitter(3(®#) - - 0.03 ul
Notes:

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

w

determinations.

N GOA

Table 104: GTH Transceiver Receiver Switching Characteristics

All jitter values are based on a bit-error ratio of 10712,
CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.
CPLL frequency at 2.0 GHz and TXOUT_DIV = 8.

Using CPLL_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance

Symbol Description ‘ Condition Min Typ Max Units
FoTHRX Serial data rate 0.500 — FoThHmax | Gb/s
RyssT Receiver spread-spectrum tracking(®) ‘ Modulated at 33 kHz | —5000 — 0 ppm
RxrL Run length (CID) — — 256 Ul

Bit rates < 6.6 Gb/s —-1250 - 1250 ppm
RyPPMTOL Data/REFCLK PPM offset tolerance | o 13189 = -6 Gb/s 1|+ _709 - 700 | ppm

Bit rates > 8.0 Gb/s —200 - 200 ppm
SJ Jitter Tolerance(®
JT_s116.375 Sinusoidal jitter (QPLL)(®) 16.375 Gb/s 0.30 - - ul
Jr si5.0 Sinusoidal jitter (QPLL)(3®) 15.0 Gb/s 0.30 - - ul
I sinaa Sinusoidal jitter (QPLL)(® 14.1 Gb/s 0.30 - — ul
Jr snsa Sinusoidal jitter (QPLL)(® 13.1 Gb/s 0.30 - - ul
I sn2.s Sinusoidal jitter (QPLL)(3) 12.5 Gb/s 0.30 — — ul
Jr si13 Sinusoidal jitter (QPLL)(® 11.3 Gb/s 0.30 - — ul
J1_s310.32_opLL | Sinusoidal jitter (QPLL)(® 10.32 Gb/s 0.30 - - ul
JT s110.32 cpLL | Sinusoidal jitter (CPLL)(®) 10.32 Gb/s 0.30 — — ul
J1_s39.953 gpLL | Sinusoidal jitter (QPLL)(®) 9.953 Gb/s 0.30 - — ul
J1_s39.953 cpLL | Sinusoidal jitter (CPLL)(® 9.953 Gb/s 0.30 - - ul
Jr si8.0 Sinusoidal jitter (QPLL)(®) 8.0 Gb/s 0.42 - - ul
JT_s36.6_CPLL Sinusoidal jitter (CPLL)(3) 6.6 Gb/s 0.44 - — ul
Jr s15.0 Sinusoidal jitter (CPLL)(3) 5.0 Gb/s 0.44 - - ul
T sia.25 Sinusoidal jitter (CPLL)(®) 4.25 Gb/s 0.44 — — ul
Jr s13.2 Sinusoidal jitter (CPLL)(3) 3.2 Gh/s® 0.45 - - ul
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GTY Transceiver Switching Characteristics

Consult the UltraScale Architecture GTY Transceiver User Guide (UG578) for further information.

Table 109: GTY Transceiver Performance

Speed Grade and V¢ nT Operating Voltages

Symbol |Description I(DDiL\J/tizl;tr 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
FGTYMAX (r;aTtZ maximum line 32.75 28.21 25.7813 28.21 12.5 Gb/s
FetvymiIn GTY 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 4.0 12.5 4.0 12.5 4.0 8.5 4.0 12.5 4.0 8.5 Gb/s
2 2.0 6.25 2.0 6.25 2.0 4.25 2.0 6.25 2.0 4.25 | Gb/s
CPLL line 4 1.0 | 3125 | 1.0 | 3.125 | 1.0 | 2.125 | 1.0 | 3.125 | 1.0 | 2.125 | Gb/s
FeTverance rate range(1) 8 0.5 |1.5625| 0.5 |1.5625| 0.5 |1.0625| 0.5 |1.5625| 0.5 |1.0625 | Gb/s
16 N/A Gb/s
32 N/A Gb/s
Min Max Min Max Min Max Min Max Min Max
1 19.6 | 32.75 19.6 | 28.21 | 19.6 |25.7813| 19.6 | 28.21 N/A Gb/s
1 9.8 [16.375| 9.8 16.375| 9.8 12.5 9.8 [16.375| 9.8 12.5 Gb/s
QPLLO line 2 4.9 |8.1875| 4.9 |8.1875| 4.9 |8.1875| 4.9 [8.1875| 4.9 |8.1875| Gb/s
FGTYQRANGEL rate range® | 4 2.45 | 4.0938 | 2.45 | 4.0938 | 2.45 | 4.0938 | 2.45 | 4.0038 | 2.45 | 4.0038 | Gb/s
8 1.225 | 2.0469 | 1.225 | 2.0469 | 1.225 | 2.0469 | 1.225 | 2.0469 | 1.225 | 2.0469 | Gb/s
16 0.6125| 1.0234 |0.6125| 1.0234 |0.6125| 1.0234 |0.6125| 1.0234 |0.6125| 1.0234 | Gb/s
Min Max Min Max Min Max Min Max Min Max
1 16.0 | 26.0 | 16.0 | 26.0 | 19.6 |25.7813| 16.0 | 26.0 N/A Gb/s
1 8.0 13.0 8.0 13.0 8.0 12.5 8.0 13.0 8.0 12.5 Gb/s
QPLL1 line 2 4.0 6.5 4.0 6.5 4.0 6.5 4.0 6.5 4.0 6.5 Gb/s
FGTYQRANGEZ rate range® | 4 2.0 | 325 | 20 | 325 | 20 | 325 | 20 | 325 | 2.0 | 3.25 | Gb/s
8 1.0 | 1625 | 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
FepLLranGe | CPLL frequency range | 2.0 | 6.25 | 2.0 | 6.25 | 2.0 | 425 | 2.0 | 6.25 | 2.0 | 4.25 | GHz
FOPLLORANGE %F;]Lg"g frequency 9.8 | 16.375| 9.8 |16.375| 9.8 |16.375 9.8 | 16.375| 9.8 | 16.375| GHz
FOPLL1RANGE %F;ngLel frequency 8.0 | 130 80 | 130 | 80 | 130 | 80 | 13.0 | 80 | 13.0 | GHz
Notes:
1. The values listed are the rounded results of the calculated equation (2 x CPLL_Frequency)/Output_Divider.
2. The values listed are the rounded results of the calculated equation (2 x QPLLO_Frequency)/Output_Divider.
3. The values listed are the rounded results of the calculated equation (2 x QPLL1_Frequency)/Output_Divider.
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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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