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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-chip solutions, SoCs combine a central
processing unit (CPU), memory, input/output (I/O)
interfaces, and other essential components into a single
silicon die. This integration enhances performance,
reduces power consumption, and minimizes the physical
footprint of the system. SoCs are fundamental in
embedded systems where space, efficiency, and cost are
critical.

Applications of Embedded - System On Chip
(SoC)

SoCs are pivotal in a variety of applications due to their
compact design and high integration. In consumer
electronics, SoCs power smartphones, tablets, and
smartwatches, offering robust performance and extended
battery life. Automotive industries leverage SoCs for
advanced driver-assistance systems (ADAS), infotainment,
and vehicle-to-everything (V2X) communication. In
industrial automation, SoCs drive sophisticated
machinery control systems, data acquisition, and real-time
monitoring. Additionally, medical devices use SoCs for
portable diagnostic tools, imaging systems, and patient
monitoring equipment, where space and power efficiency
are crucial.

Common Subcategories of Embedded -
System On Chip (SoC)

System On Chip (SoC) products can be categorized into
several subtypes based on their applications and
functionalities. General-purpose SoCs are designed for a
wide range of applications, offering versatile processing
capabilities. Application-specific SoCs are tailored for
particular uses, such as multimedia processing or
automotive control, incorporating specialized features to
meet the demands of specific tasks. Real-time SoCs focus
on handling tasks with stringent timing requirements,
suitable for applications like robotics and industrial control.

Types of Embedded - System On Chip (SoC)
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Mali™-400 MP2

Flash Size -

RAM Size 256KB

Peripherals DMA, WDT

Connectivity CANbus, EBI/EMI, Ethernet, I²C, MMC/SD/SDIO, SPI, UART/USART, USB OTG

Speed 533MHz, 600MHz, 1.3GHz

Primary Attributes Zynq®UltraScale+™ FPGA, 926K+ Logic Cells

Operating
Temperature -40°C ~ 100°C (TJ)

Package / Case 1760-BBGA, FCBGA

Supplier Device
Package 1760-FCBGA (42.5x42.5)
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VCCO_PSDDR PS DDR I/O supply voltage. –0.500 1.650 V

VCC_PSDDR_PLL PS DDR PLL supply voltage. –0.500 2.000 V

VCCO_PSIO PS I/O supply. –0.500 3.630 V

VPSIN
(2)

PS I/O input voltage. –0.500 VCCO_PSIO + 0.550 V

PS DDR I/O input voltage. –0.500 VCCO_PSDDR + 0.550 V

VCC_PSBATT
PS battery-backed RAM and battery-backed real-time 
clock (RTC) supply voltage. –0.500 2.000 V

Programmable Logic (PL)
VCCINT Internal supply voltage. –0.500 1.000 V

VCCINT_IO
(3) Internal supply voltage for the I/O banks. –0.500 1.000 V

VCCAUX Auxiliary supply voltage. –0.500 2.000 V

VCCBRAM Supply voltage for the block RAM memories. –0.500 1.000 V

VCCO
Output drivers supply voltage for HD I/O banks. –0.500 3.400 V

Output drivers supply voltage for HP I/O banks. –0.500 2.000 V

VCCAUX_IO
(4) Auxiliary supply voltage for the I/O banks. –0.500 2.000 V

VREF Input reference voltage. –0.500 2.000 V

VIN
(2)(5)(7)

I/O input voltage for HD I/O banks.(6) –0.550 VCCO + 0.550 V

I/O input voltage for HP I/O banks. –0.550 VCCO + 0.550 V

IDC Available output current at the pad. –20 20 mA

IRMS Available RMS output current at the pad. –20 20 mA

GTH or GTY Transceiver
VMGTAVCC Analog supply voltage for transceiver circuits. –0.500 1.000 V

VMGTAVTT
Analog supply voltage for transceiver termination 
circuits. –0.500 1.300 V

VMGTVCCAUX
Auxiliary analog Quad PLL (QPLL) voltage supply for 
transceivers. –0.500 1.900 V

VMGTREFCLK Transceiver reference clock absolute input voltage. –0.500 1.300 V

VMGTAVTTRCAL
Analog supply voltage for the resistor calibration circuit 
of the transceiver column. –0.500 1.300 V

VIN
Receiver (RXP/RXN) and transmitter (TXP/TXN) absolute 
input voltage. –0.500 1.200 V

IDCIN-FLOAT
DC input current for receiver input pins DC coupled RX 
termination = floating.(8) – 10 mA

IDCIN-MGTAVTT
DC input current for receiver input pins DC coupled RX 
termination = VMGTAVTT.

– 10 mA

IDCIN-GND
DC input current for receiver input pins DC coupled RX 
termination = GND.(9) – 0 mA

IDCIN-PROG
DC input current for receiver input pins DC coupled RX 
termination = programmable.(10) – 0 mA

IDCOUT-FLOAT
DC output current for transmitter pins DC coupled RX 
termination = floating. – 6 mA

IDCOUT-MGTAVTT
DC output current for transmitter pins DC coupled RX 
termination = VMGTAVTT.

– 6 mA

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

Symbol Description Min Max Units
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PL System Monitor
VCCADC PL System Monitor supply relative to GNDADC. 1.746 1.800 1.854 V

VREFP
PL System Monitor externally supplied reference 
voltage relative to GNDADC. 1.200 1.250 1.300 V

Temperature

Tj
(13)

Junction temperature operating range for extended (E) 
temperature devices.(14) 0 – 100 °C

Junction temperature operating range for industrial (I) 
temperature devices. –40 – 100 °C

Junction temperature operating range for eFUSE 
programming. –40 – 125 °C

Notes: 
1. All voltages are relative to GND.
2. For the design of the power distribution system consult UltraScale Architecture PCB Design Guide (UG583).
3. VCC_PSINTFP_DDR must be tied to VCC_PSINTFP.
4. Includes VCCO_PSDDR of 1.2V, 1.35V, 1.5V at ±5% and 1.1V +0.07V/–0.04V depending upon the tolerances required by 

specific memory standards.
5. Applies to all PS I/O supply banks. Includes VCCO_PSIO of 1.8V, 2.5V, and 3.3V at ±5%.
6. If the battery-backed RAM or RTC is not used, connect VCC_PSBATT to GND or VCC_PSAUX. The VCC_PSAUX maximum of 1.89V 

is acceptable on an unused VCC_PSBATT.
7. VCCINT_IO must be connected to VCCBRAM.
8. Includes VCCO of 1.0V (HP I/O only), 1.2V, 1.35V, 1.5V, 1.8V, 2.5V (HD I/O only) at ±5%, and 3.3V (HD I/O only) at 

+3/–5%.
9. VCCAUX_IO must be connected to VCCAUX.
10. The lower absolute voltage specification always applies.
11. A total of 200 mA per bank should not be exceeded.
12. Each voltage listed requires filtering as described in UltraScale Architecture GTH Transceiver User Guide (UG576) or 

UltraScale Architecture GTY Transceiver User Guide (UG578).
13. Xilinx recommends measuring the Tj of a device using the system monitor as described in the UltraScale Architecture 

System Monitor User Guide (UG580). The SYSMON temperature measurement errors (that are described in Table 69 and 
Table 124) must be accounted for in your design. For example, when using the PL system monitor with an external 
reference of 1.25V, when SYSMON reports 97°C, there is a measurement error ±3°C. A reading of 97°C is considered the 
maximum adjusted Tj (100°C – 3°C = 97°C).

14. Devices labeled with the speed/temperature grade of -2LE normally operate under Extended (E) temperature grade 
specifications with a maximum junction temperature of 100°C. However, E temperature grade devices can operate for a 
limited time at a junction temperature of 110°C. Timing parameters adhere to the same speed file at 110°C as they do at 
100°C, regardless of operating voltage (nominal voltage of 0.85V or a low-voltage of 0.72V). Operation at Tj = 110°C is 
limited to 1% of the device lifetime and can occur sequentially or at regular intervals as long as the total time does not 
exceed 1% of the device lifetime.

Table  2: Recommended Operating Conditions(1)(2) (Cont’d)

Symbol Description Min Typ Max Units
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Available Speed Grades and Operating Voltages
Table 3 describes the speed grades per device and the VCCINT operating supply voltages for the full-power, 
low-power, and DDR domains. For more information on selecting devices and speed grades, see the 
UltraScale Architecture and Product Overview (DS890).

DC Characteristics Over Recommended Operating Conditions

Table  3: Available Speed Grades and Operating Voltages

Speed Grade VCCINT VCC_PSINTLP VCC_PSINTFP VCC_PSINTFP_DDR Units
-3E 0.90 0.90 0.90 0.90 V

-2E 0.85 0.85 0.85 0.85 V

-2I 0.85 0.85 0.85 0.85 V

-2LE 0.85 0.85 0.85 0.85 V

-1E 0.85 0.85 0.85 0.85 V

-1I 0.85 0.85 0.85 0.85 V

-1LI 0.85 0.85 0.85 0.85 V

-2LE 0.72 0.85 0.85 0.85 V

-1LI 0.72 0.85 0.85 0.85 V

Table  4: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Typ(1) Max Units

VDRINT
Data retention VCCINT voltage (below which configuration 
data might be lost). 0.68 – – V

VDRAUX
Data retention VCCAUX voltage (below which configuration 
data might be lost). 1.5 – – V

IREF VREF leakage current per pin. – – 15 µA

IL Input or output leakage current per pin (sample-tested).(2) – – 15 µA

CIN
(3)

Die input capacitance at the pad (HP I/O). – – 3.1 pF

Die input capacitance at the pad (HD I/O). – – 4.75 pF

IRPU

Pad pull-up (when selected) at VIN = 0V, VCCO = 3.3V. 75 – 190 µA

Pad pull-up (when selected) at VIN = 0V, VCCO = 2.5V. 50 – 169 µA

Pad pull-up (when selected) at VIN = 0V, VCCO = 1.8V. 60 – 120 µA

Pad pull-up (when selected) at VIN = 0V, VCCO = 1.5V. 30 – 120 µA

Pad pull-up (when selected) at VIN = 0V, VCCO = 1.2V. 10 – 100 µA

IRPD
Pad pull-down (when selected) at VIN = 3.3V. 60 – 200 µA

Pad pull-down (when selected) at VIN = 1.8V. 29 – 120 µA

ICCADCONPL
Analog supply current for the PL SYSMON circuits in the 
power-up state. – – 8 mA

ICCADCONPS
Analog supply current for the PS SYSMON circuits in the 
power-up state. – – 10 mA

ICCADCOFFPL
Analog supply current for the PL SYSMON circuits in the 
power-down state. – – 1.5 mA

ICCADCOFFPS
Analog supply current for the PS SYSMON circuits in the 
power-down state. – – 1.8 mA
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Table  8: VPSIN Maximum Allowed AC Voltage Overshoot and Undershoot for PS I/O Banks(1)

AC Voltage Overshoot % of UI at –40°C to 100°C AC Voltage Undershoot % of UI at –40°C to 100°C
VCCO_PSIO + 0.30 100% –0.30 100%

VCCO_PSIO + 0.35 100% –0.35 75%

VCCO_PSIO + 0.40 100% –0.40 45%

VCCO_PSIO + 0.45 100% –0.45 40%

VCCO_PSIO + 0.50 75% –0.50 10%

VCCO_PSIO + 0.55 75% –0.55 6%

VCCO_PSIO + 0.60 60% –0.60 2%

VCCO_PSIO + 0.65 30% –0.65 0%

VCCO_PSIO + 0.70 20% –0.70 0%

VCCO_PSIO + 0.75 10% –0.75 0%

VCCO_PSIO + 0.80 10% –0.80 0%

VCCO_PSIO + 0.85 8% –0.85 0%

VCCO_PSIO + 0.90 6% –0.90 0%

VCCO_PSIO + 0.95 6% –0.95 0%

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

Send Feedback

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=11


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

DS925 (v1.3) April 20, 2017 www.xilinx.com
Preliminary Product Specification 20

Table  19: Complementary Differential SelectIO DC Input and Output Levels for HP I/O Banks(1)

I/O Standard
VICM (V)(2) VID (V)(3) VOL (V)(4) VOH (V)(5) IOL IOH

Min Typ Max Min Max Max Min mA mA
DIFF_HSTL_I 0.680 VCCO/2 (VCCO/2) + 0.150 0.100 – 0.400 VCCO – 0.400 5.8 –5.8

DIFF_HSTL_I_12 0.400 x VCCO VCCO/2 0.600 x VCCO 0.100 – 0.250 x VCCO 0.750 x VCCO 4.1 –4.1

DIFF_HSTL_I_18 (VCCO/2) – 0.175 VCCO/2 (VCCO/2) + 0.175 0.100 – 0.400 VCCO – 0.400 6.2 –6.2

DIFF_HSUL_12 (VCCO/2) – 0.120 VCCO/2 (VCCO/2) + 0.120 0.100 – 20% VCCO 80% VCCO 0.1 –0.1

DIFF_SSTL12 (VCCO/2) – 0.150 VCCO/2 (VCCO/2) + 0.150 0.100 – (VCCO/2) – 0.150 (VCCO/2) + 0.150 8.0 –8.0

DIFF_SSTL135 (VCCO/2) – 0.150 VCCO/2 (VCCO/2) + 0.150 0.100 – (VCCO/2) – 0.150 (VCCO/2) + 0.150 9.0 –9.0

DIFF_SSTL15 (VCCO/2) – 0.175 VCCO/2 (VCCO/2) + 0.175 0.100 – (VCCO/2) – 0.175 (VCCO/2) + 0.175 10.0 –10.0

DIFF_SSTL18_I (VCCO/2) – 0.175 VCCO/2 (VCCO/2) + 0.175 0.100 – (VCCO/2) – 0.470 (VCCO/2) + 0.470 7.0 –7.0

Notes: 
1. DIFF_POD10 and DIFF_POD12 HP I/O bank specifications are shown in Table 20, Table 21, and Table 22.
2. VICM is the input common mode voltage.
3. VID is the input differential voltage.
4. VOL is the single-ended low-output voltage.
5. VOH is the single-ended high-output voltage.

Table  20: DC Input Levels for Differential POD10 and POD12 I/O Standards(1)(2)

I/O Standard
VICM (V) VID (V)

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 I/O standard configuration. For details, see the UltraScale Architecture 

SelectIO Resources User Guide (UG571).

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

Symbol Description VOUT Min Typ Max Units
ROL Pull-down resistance. VOM_DC (as described in Table 22) 36 40 44 Ω

ROH Pull-up resistance. VOM_DC (as described in Table 22) 36 40 44 Ω

Notes: 
1. Tested according to relevant specifications.
2. Standards specified using the default I/O standard configuration. For details, see the UltraScale Architecture 

SelectIO Resources User Guide (UG571).

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

Symbol Description All Speed Grades Units
VOM_DC DC output Mid measurement level (for IV curve linearity). 0.8 x VCCO V
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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

Device

Speed Grade and VCCINT Operating Voltages

0.90V 0.85V 0.72V

-3 -2 -1 -2L -1L -2L -1L
XCZU2CG N/A Vivado tools 2017.1 v1.10

XCZU2EG N/A 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

XCZU5EG

XCZU5EV

XCZU6CG N/A Vivado tools 2017.1 v1.10

XCZU6EG Vivado tools 2017.1 v1.10

XCZU7CG N/A

XCZU7EG

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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Processor System (PS) Performance Characteristics
Table  28: Processor Performance

Symbol Description
Speed Grade

Units
-3 -2 -1

FAPUMAX Maximum APU clock frequency. 1500 1333 1200 MHz

FRPUMAX Maximum RPU clock frequency. 600 533 500 MHz

FGPUMAX Maximum GPU clock frequency. 667 600 600 MHz

Table  29: Configuration and Security Unit Performance

Symbol Description
Speed Grade

Units
-3 -2 -1

FCSUCIBMAX Maximum CSU crypto interface block frequency. 400 400 400 MHz

Table  30: PS DDR Performance

Memory 
Standard Package DRAM Type

Speed Grade

Units-3 -2 -1

Min Max Min Max Min Max

DDR4

All FFV packages, 
FBVB900, and SFVC784

Single rank component 664 2400 664 2400 664 2400 Mb/s

1 rank DIMM(1)(2) 664 2133 664 2133 664 2133 Mb/s

2 rank DIMM(1)(3) 664 1866 664 1866 664 1866 Mb/s

SFVA625

Single rank component 664 2133 664 2133 664 2133 Mb/s

1 rank DIMM(1)(2) 664 1866 664 1866 664 1866 Mb/s

2 rank DIMM(1)(3) 664 1600 664 1600 664 1600 Mb/s

SBVA484

Single rank component 664 1066 664 1066 664 1066 Mb/s

1 rank DIMM(1)(2) 664 1066 664 1066 664 1066 Mb/s

2 rank DIMM(1)(3) 664 1066 664 1066 664 1066 Mb/s

LPDDR4

All FFV packages, 
FBVB900 and SFVC784

Single die package(5) 664 2400 664 2400 664 2400 Mb/s

Dual die package(4)(5) 664 2133 664 2133 664 2133 Mb/s

SFVA625
Single die package(5) 664 2133 664 2133 664 2133 Mb/s

Dual die package(4)(5) 664 1866 664 1866 664 1866 Mb/s

SBVA484
Single die package(5) 664 1066 664 1066 664 1066 Mb/s

Dual die package(4)(5) 664 1066 664 1066 664 1066 Mb/s
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PS Switching Characteristics

PS Clocks
Table  34: PS Reference Clock Requirements(1)

Symbol Description Min Typ Max Units
TRMSJPSCLK PS_REF_CLK input RMS clock jitter. – – 3 ps

TPJPSCLK
PS_REF_CLK input period jitter (peak-to-peak).
Number of clock cycles = 10,000

– – 50 ps

TDCPSCLK PS_REF_CLK duty cycle. 45 – 55 %

TRFPSCLK
PS_REF_CLK rise time (20%–80%) 
and fall time (80%–20%). – – 2.22 ns

FPSCLK PS_REF_CLK frequency. 27 – 60 MHz

Notes: 
1. The values in this table are applicable to alternative PS reference clock inputs ALT_REF_CLK, AUX_REF_CLK, and 

VIDEO_CLK.

Table  35: PS RTC Crystal Requirements(1)

Symbol Description Min Typ Max Units
FXTAL Parallel resonance crystal frequency. – 32.8 – KHz

TFTXTAL Frequency tolerance. –20 – 20 ppm

CXTAL Load capacitance for crystal parallel resonance. – 12.5 – pF

RESR Crystal ESR (16.8 and 19.2 MHz). – 70 – KΩ

CSHUNT Crystal shunt capacitance. – 1.4 – pF

Notes: 
1. Required board components: Feedback resistor = 4.7 MΩ, PCB and pad capacitance = 1.5 pF, 

C1 and C2 capacitance = 21 pF.

Table  36: PS PLL Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -2 -1

FLOCKPSPLL PLL maximum lock time. 100 100 100 µs

FPSPLLMAX PLL maximum output frequency. 1600 1600 1600 MHz

FPSPLLMIN PLL minimum output frequency. 750 750 750 MHz

FPSPLLVCOMAX PLL maximum VCO frequency. 3000 3000 3000 MHz

FPSPLLVCOMIN PLL minimum VCO frequency. 1500 1500 1500 MHz
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PS Configuration
Table  39: Processor Configuration Access Port Switching Characteristics

Symbol Description

Speed Grade and 
VCCINT Operating Voltages

Units0.90V 0.85V 0.72V

-3 -2 -1 -2 -1

FPCAPCK
Maximum processor configuration access port 
(PCAP) frequency. 200 200 200 150 150 MHz

Table  40: Boundary-Scan Port Switching Characteristics

Symbol Description

Speed Grade and 
VCCINT Operating Voltages

Units0.90V 0.85V 0.72V

-3 -2 -1 -2 -1
FTCK JTAG clock maximum frequency. 25 25 25 15 15 MHz

TTAPTCK/TTCKTAP TMS and TDI setup and hold. 4.0/2.0 4.0/2.0 4.0/2.0 5.0/2.0 5.0/2.0 ns, Min

TTCKTDO TCK falling edge to TDO output. 16.1 16.1 16.1 24 24 ns, Max

Notes: 
1. The test conditions are configured to the LVCMOS 3.3V I/O standard with a 12 mA drive strength.
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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

FEMMCHSCLK 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.(2) 3.2 16.8 ns

TEMMCHSDIVW Input valid data window.(3) 0.4 – UI

FEMMCHSCLK eMMC high speed SDR clock frequency. – 50 MHz

eMMC High-Speed DDR Interface
TDCEMMCDDRCLK eMMC high-speed DDR clock duty cycle. 45 55 %

TEMMCDDRSCKO1 Data clock to output delay.(2) 2.7 7.3 ns

TEMMCSDRIVW Input valid data window.(3) 3.5 – ns

TEMMCDDRSCKO2 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
TDCEMMCHS200CLK eMMC HS200 clock duty cycle. 40 60 %

TEMMCHS200CKO Clock to output delay, all outputs.(2) 1.0 3.4 ns

TEMMCSDR1IVW Input valid data window.(3) 0.4 – UI

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 I2C Controller Interface
Table  47: I2C Interface(1)

Symbol Description Min Max Units

I2C Fast-mode Interface
TI2CFCKL SCL Low time. 1.3 – µs

TI2CFCKH SCL High time. 0.6 – µs

TI2CFCKO SDA clock to out delay. – 900 ns

TI2CFDCK SDA input setup time. 100 – ns

FI2CFCLK SCL clock frequency. – 400 KHz

I2C Standard-mode Interface
TI2CSCKL SCL Low time. 4.7 – µs

TI2CSCKH SCL High time. 4.0 – µs

TI2CSCKO SDA clock to out delay. – 3450 ns

TI2CSDCK SDA input setup time. 250 – ns

FI2CSCLK SCL clock frequency. – 100 KHz

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

15 pF load.
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PS DAP Interface

PS UART Interface

PS General Purpose I/O Interface

PS Trace Interface

Table  50: DAP Interface(1)

Symbol Description(2) Min Max Units
TPDAPDCK PS DAP input setup time. 3.0 – ns

TPDAPCKD PS DAP input hold time. 2.0 – ns

TPDAPCKO PS DAP clock to out delay. – 10.86 ns

TPDAPCLK PS DAP clock frequency. – 44 MHz

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

15 pF load.
2. PS DAP interface signals connect to MIO pins.

Table  51: UART Interface(1)

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/O standard with a 12 mA drive strength, fast slew rate, and a 

15 pF load.

Table  52: General Purpose I/O (GPIO) Interface

Symbol Description Min Max Units
TPWGPIOH Input High pulse width. 10 x 1/FLPD_LSBUS_CTRLMAX – µs

TPWGPIOL Input Low pulse width. 10 x 1/FLPD_LSBUS_CTRLMAX – µs

Table  53: Trace Interface(1)

Symbol Description Min Max Units
TTCECKO Trace clock to output delay, all outputs. –0.5 0.5 ns

TDCTCECLK Trace clock duty cycle. 45 55 %

FTCECLK Trace clock frequency. – 125 MHz

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

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

Symbol Description Offset 
Frequency Min Typ Max Units

PLLREFCLKMASK

PLL reference clock select phase noise mask 
at REFCLK frequency = 25 MHz.

100 – – –102

dBc/Hz

1 KHz – – –124

10 KHz – – –132

100 KHz – – –139

1 MHz – – –152

10 MHz – – –154

PLL reference clock select phase noise mask 
at REFCLK frequency = 50 MHz.

100 – – –96

dBc/Hz

1 KHz – – –118

10 KHz – – –126

100 KHz – – –133

1 MHz – – –146

10 MHz – – –148

PLL reference clock select phase noise mask 
at REFCLK frequency = 100 MHz.

100 – – –90

dBc/Hz

1 KHz – – –112

10 KHz – – –120

100 KHz – – –127

1 MHz – – –140

10 MHz – – –142

PLL reference clock select phase noise mask 
at REFCLK frequency = 125 MHz.

100 – – –88

dBc/Hz

1 KHz – – –110

10 KHz – – –118

100 KHz – – –125

1 MHz – – –138

10 MHz – – –140

PLL reference clock select phase noise mask 
at REFCLK frequency = 150 MHz.

100 – – –86

dBc/Hz

1 KHz – – –108

10 KHz – – –116

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
FGTRTX Serial data rate range. 1.25 – 6.0 Gb/s

TRTX TX rise time. 20%–80% – 65 – ps

TFTX TX fall time. 80%–20% – 65 – ps
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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  72: MIPI D-PHY Performance

Description
I/O 

Bank 
Type

Speed Grade and VCCINT Operating Voltages

Units0.90V 0.85V 0.72V

-3(1) -2(1) -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)

Description I/O Bank Type

Speed Grade and VCCINT Operating Voltages

0.90V 0.85V 0.72V

-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: Maximum Physical Interface (PHY) Rate for Memory Interfaces

Memory 
Standard Package(1) DRAM Type

Speed Grade and VCCINT Operating Voltages

Units0.90V 0.85V 0.72V

-3 -2 -1 -2 -1

DDR4

All FFV packages
and FBVB900

Single rank component 2666 2666 2400 2400 2133 Mb/s
1 rank DIMM(2)(3)(4) 2400 2400 2133 2133 1866 Mb/s
2 rank DIMM(2)(5) 2133 2133 1866 1866 1600 Mb/s
4 rank DIMM(2)(6) 1600 1600 1333 1333 N/A Mb/s

SFVC784
Single rank component 2400 2400 2133 2133 1866 Mb/s
1 rank DIMM(2)(3) 2133 2133 1866 1866 1600 Mb/s
2 rank DIMM(2)(5) 1866 1866 1600 1600 1600 Mb/s

DDR3

All FFV packages
and FBVB900

Single rank component 2133 2133 2133 2133 1866 Mb/s
1 rank DIMM(2)(3) 1866 1866 1866 1866 1600 Mb/s
2 rank DIMM(2)(5) 1600 1600 1600 1600 1333 Mb/s
4 rank DIMM(2)(6) 1066 1066 1066 1066 800 Mb/s

SFVC784

Single rank component 1866 1866 1866 1866 1600 Mb/s
1 rank DIMM(2)(3) 1600 1600 1600 1600 1600 Mb/s
2 rank DIMM(2)(5) 1600 1600 1600 1600 1333 Mb/s
4 rank DIMM(2)(6) 1066 1066 1066 1066 800 Mb/s
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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

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

I/O Standards
TINBUF_DELAY_PAD_I TOUTBUF_DELAY_O_PAD TOUTBUF_DELAY_TD_PAD

Units0.90V 0.85V 0.72V 0.90V 0.85V 0.72V 0.90V 0.85V 0.72V

-3 -2 -1 -2 -1 -3 -2 -1 -2 -1 -3 -2 -1 -2 -1
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MMCM Switching Characteristics
Table  85: MMCM Specification

Symbol Description

Speed Grade and 
VCCINT Operating Voltages

Units0.90V 0.85V 0.72V

-3 -2 -1 -2 -1
MMCM_FINMAX Maximum input clock frequency. 1066 933 800 933 800 MHz

MMCM_FINMIN Minimum input clock frequency. 10 10 10 10 10 MHz

MMCM_FINJITTER Maximum input clock period jitter. < 20% of clock input period or 1 ns Max

MMCM_FINDUTY

Input duty cycle range: 10–49 MHz. 25–75 %

Input duty cycle range: 50–199 MHz. 30–70 %

Input duty cycle range: 200–399 MHz. 35–65 %

Input duty cycle range: 400–499 MHz. 40–60 %

Input duty cycle range: >500 MHz. 45–55 %

MMCM_FMIN_PSCLK
Minimum dynamic phase shift clock 
frequency. 0.01 0.01 0.01 0.01 0.01 MHz

MMCM_FMAX_PSCLK
Maximum dynamic phase shift clock 
frequency. 550 500 450 500 450 MHz

MMCM_FVCOMIN Minimum MMCM VCO frequency. 800 800 800 800 800 MHz

MMCM_FVCOMAX Maximum MMCM VCO frequency. 1600 1600 1600 1600 1600 MHz

MMCM_FBANDWIDTH
Low MMCM bandwidth at typical.(1) 1.00 1.00 1.00 1.00 1.00 MHz

High MMCM bandwidth at typical.(1) 4.00 4.00 4.00 4.00 4.00 MHz

MMCM_TSTATPHAOFFSET
Static phase offset of the MMCM 
outputs.(2) 0.12 0.12 0.12 0.12 0.12 ns

MMCM_TOUTJITTER MMCM output jitter. Note 3

MMCM_TOUTDUTY
MMCM output clock duty cycle 
precision.(4) 0.165 0.20 0.20 0.20 0.20 ns

MMCM_TLOCKMAX
MMCM maximum lock time for 
MMCM_FPFDMIN. 100 100 100 100 100 µs

MMCM_FOUTMAX MMCM maximum output frequency. 891 775 667 725 667 MHz

MMCM_FOUTMIN
MMCM minimum output 
frequency.(4)(5) 6.25 6.25 6.25 6.25 6.25 MHz

MMCM_TEXTFDVAR External clock feedback variation. < 20% of clock input period or 1 ns Max

MMCM_RSTMINPULSE Minimum reset pulse width. 5.00 5.00 5.00 5.00 5.00 ns

MMCM_FPFDMAX
Maximum frequency at the phase 
frequency detector. 550 500 450 500 450 MHz

MMCM_FPFDMIN
Minimum frequency at the phase 
frequency detector. 10 10 10 10 10 MHz

MMCM_TFBDELAY Maximum delay in the feedback path. 5 ns Max or one clock cycle
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GTH Transceiver Electrical Compliance
The UltraScale Architecture GTH Transceiver User Guide (UG576) contains recommended use modes that 
ensure compliance for the protocols listed in Table 105. The transceiver wizard provides the recommended 
settings for those use cases and for protocol specific characteristics.

JT_SJ2.5 Sinusoidal jitter (CPLL)(3) 2.5 Gb/s(5) 0.30 – – UI

JT_SJ1.25 Sinusoidal jitter (CPLL)(3) 1.25 Gb/s(6) 0.30 – – UI

JT_SJ500 Sinusoidal jitter (CPLL)(3) 500 Mb/s(7) 0.30 – – UI

SJ Jitter Tolerance with Stressed Eye(2)

JT_TJSE3.2 Total jitter with stressed eye(8)
3.2 Gb/s 0.70 – – UI

JT_TJSE6.6 6.6 Gb/s 0.70 – – UI

JT_SJSE3.2 Sinusoidal jitter with stressed eye(8)
3.2 Gb/s 0.10 – – UI

JT_SJSE6.6 6.6 Gb/s 0.10 – – UI

Notes: 
1. Using RXOUT_DIV = 1, 2, and 4.
2. All jitter values are based on a bit error ratio of 10–12.
3. The frequency of the injected sinusoidal jitter is 80 MHz.
4. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.
6. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.
7. CPLL frequency at 2.0 GHz and RXOUT_DIV = 8.
8. Composite jitter with RX equalizer enabled. DFE disabled.

Table  104: GTH Transceiver Receiver Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
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Table  115: GTY Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units
FGTYTX Serial data rate range 0.500 – FGTYMAX Gb/s

TRTX TX rise time 20%–80% – 21 – ps

TFTX TX fall time 80%–20% – 21 – ps

TLLSKEW TX lane-to-lane skew(1) – – 500.00 ps

TJ32.75 Total jitter(2)(4)
32.75 Gb/s

– – 0.35 UI

DJ32.75 Deterministic jitter(2)(4) – – 0.19 UI

TJ28.21 Total jitter(2)(4)
28.21 Gb/s

– – 0.28 UI

DJ28.21 Deterministic jitter(2)(4) – – 0.17 UI

TJ16.375 Total jitter(2)(4)
16.375 Gb/s

– – 0.28 UI

DJ16.375 Deterministic jitter(2)(4) – – 0.17 UI

TJ15.0 Total jitter(2)(4)
15.0 Gb/s

– – 0.28 UI

DJ15.0 Deterministic jitter(2)(4) – – 0.17 UI

TJ14.1 Total jitter(2)(4)
14.1 Gb/s

– – 0.28 UI

DJ14.1 Deterministic jitter(2)(4) – – 0.17 UI

TJ14.1 Total jitter(2)(4)
14.025 Gb/s

– – 0.28 UI

DJ14.1 Deterministic jitter(2)(4) – – 0.17 UI

TJ13.1 Total jitter(2)(4)
13.1 Gb/s

– – 0.28 UI

DJ13.1 Deterministic jitter(2)(4) – – 0.17 UI

TJ12.5_QPLL Total jitter(2)(4)
12.5 Gb/s

– – 0.28 UI

DJ12.5_QPLL Deterministic jitter(2)(4) – – 0.17 UI

TJ12.5_CPLL Total jitter(3)(4)
12.5 Gb/s

– – 0.33 UI

DJ12.5_CPLL Deterministic jitter(3)(4) – – 0.17 UI

TJ11.3_QPLL Total jitter(2)(4)
11.3 Gb/s

– – 0.28 UI

DJ11.3_QPLL Deterministic jitter(2)(4) – – 0.17 UI

TJ10.3125_QPLL Total jitter(2)(4)
10.3125 Gb/s

– – 0.28 UI

DJ10.3125_QPLL Deterministic jitter(2)(4) – – 0.17 UI

TJ10.3125_CPLL Total jitter(3)(4)
10.3125 Gb/s

– – 0.33 UI

DJ10.3125_CPLL Deterministic jitter(3)(4) – – 0.17 UI

TJ9.953_QPLL Total jitter(2)(4)
9.953 Gb/s

– – 0.28 UI

DJ9.953_QPLL Deterministic jitter(2)(4) – – 0.17 UI

TJ9.953_CPLL Total jitter(3)(4)
9.953 Gb/s

– – 0.33 UI

DJ9.953_CPLL Deterministic jitter(3)(4) – – 0.17 UI

TJ8.0 Total jitter(3)(4)
8.0 Gb/s

– – 0.32 UI

DJ8.0 Deterministic jitter(3)(4) – – 0.17 UI

TJ6.6 Total jitter(3)(4)
6.6 Gb/s

– – 0.30 UI

DJ6.6 Deterministic jitter(3)(4) – – 0.15 UI

TJ5.0 Total jitter(3)(4)
5.0 Gb/s

– – 0.30 UI

DJ5.0 Deterministic jitter(3)(4) – – 0.15 UI

TJ4.25 Total jitter(3)(4)
4.25 Gb/s

– – 0.30 UI

DJ4.25 Deterministic jitter(3)(4) – – 0.15 UI
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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 Zynq UltraScale+ MPSoC. This section describes the following Interlaken 
configurations.

• 12 x 12.5 Gb/s protocol and lane logic mode (Table 118).

• 6 x 25.78125 Gb/s and 6 x 28.21 Gb/s protocol and lane logic mode (Table 119).

• 12 x 25.78125 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 FGTYMAX description.

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

Symbol Description

Speed Grade and VCCINT Operating Voltages

Units0.90V 0.85V 0.72V

-3 -2 -1 -2 -1

FRX_SERDES_CLK
Receive serializer/ 
deserializer clock 195.32 195.32 195.32 195.32 195.32 MHz

FTX_SERDES_CLK

Transmit 
serializer/ 
deserializer clock

195.32 195.32 195.32 195.32 195.32 MHz

FDRP_CLK

Dynamic 
reconfiguration 
port clock

250.00 250.00 250.00 250.00 250.00 MHz

Min(1) Max Min(1) Max Min(1) Max Min(1) Max Min(1) Max

FCORE_CLK
Interlaken core 
clock 300.00 322.27 300.00 322.27 300.00 322.27 300.00 322.27 300.00 322.27 MHz

FLBUS_CLK
Interlaken local 
bus clock 300.00 322.27 300.00 322.27 300.00 322.27 300.00 322.27 300.00 322.27 MHz

Notes: 
1. These are the minimum clock frequencies at the maximum lane performance.
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Table  119: Maximum Performance for Interlaken 6 x 25.78125 Gb/s and 6 x 28.21 Gb/s 
Protocol and Lane Logic Mode Designs

Symbol Description

Speed Grade and VCCINT Operating Voltages

Units0.90V 0.85V 0.72V

-3(1) -2(1) -1 -2 -1

FRX_SERDES_CLK
Receive serializer/ 
deserializer clock 440.79 440.79 N/A 402.84 N/A MHz

FTX_SERDES_CLK
Transmit serializer/ 
deserializer clock 440.79 440.79 N/A 402.84 N/A MHz

FDRP_CLK
Dynamic reconfiguration 
port clock 250.00 250.00 N/A 250.00 N/A MHz

Min(2) Max Min(2) Max Min Max Min(2) Max Min Max

FCORE_CLK Interlaken core clock 412.50(3) 479.20 412.50(3) 479.20 N/A 412.50 429.69 N/A MHz

FLBUS_CLK Interlaken local bus clock 300.00(4) 349.52 300.00(4) 349.52 N/A 300.00 349.52 N/A MHz

Notes: 
1. 6 x 28.21 mode is only supported in the -2 (VCCINT=0.85V) and -3 (VCCINT=0.90V) speed grades.
2. These are the minimum clock frequencies at the maximum lane performance.
3. The minimum value for CORE_CLK is 451.36 MHz for the 6 x 28.21 Gb/s protocol.
4. The minimum value for LBUS_CLK is 330.00 MHz for the 6 x 28.21 Gb/s protocol.

Table  120: Maximum Performance for Interlaken 12 x 25.78125 Gb/s Lane Logic Only Mode 
Designs

Symbol Description

Speed Grade and VCCINT Operating Voltages

Units0.90V 0.85V 0.72V

-3 -2 -1 -2 -1

FRX_SERDES_CLK
Receive serializer/ 
deserializer clock 402.84 402.84 N/A N/A N/A MHz

FTX_SERDES_CLK
Transmit serializer/ 
deserializer clock 402.84 402.84 N/A N/A N/A MHz

FDRP_CLK
Dynamic reconfiguration 
port clock 250.00 250.00 N/A N/A N/A MHz

FCORE_CLK Interlaken core clock 412.50 412.50 N/A N/A N/A MHz

FLBUS_CLK Interlaken local bus clock 349.52 349.52 N/A N/A N/A MHz
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