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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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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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VCCO
(8)

Supply voltage for HD I/O banks. 1.140 – 3.400 V

Supply voltage for HP I/O banks. 0.950 – 1.900 V

VCCAUX_IO
(9) Auxiliary I/O supply voltage. 1.746 1.800 1.854 V

VIN
(10) I/O input voltage. –0.200 – VCCO + 0.200 V

IIN(11)
Maximum current through any PL or PS pin in a 
powered or unpowered bank when forward biasing the 
clamp diode.

– – 10 mA

GTH or GTY Transceiver
VMGTAVCC

(12) Analog supply voltage for the GTH or GTY transceiver. 0.873 0.900 0.927 V

VMGTAVTT
(12) Analog supply voltage for the GTH or GTY transmitter 

and receiver termination circuits. 1.164 1.200 1.236 V

VMGTVCCAUX
(12) Auxiliary analog QPLL voltage supply for the 

transceivers. 1.746 1.800 1.854 V

VMGTAVTTRCAL
(12) Analog supply voltage for the resistor calibration 

circuit of the GTH or GTY transceiver column. 1.164 1.200 1.236 V

VCU

VCCINT_VCU

Internal supply voltage for the VCU. 0.825 0.850 0.876 V

For -1LI and -2LE (VCCINT = 0.72V) devices: 
Internal supply voltage for the VCU. 0.825 0.850 0.876 V

For -3E devices: Internal supply voltage for the VCU. 0.873 0.900 0.927 V

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

Symbol Description Min Typ Max Units
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VIN Maximum Allowed AC Voltage Overshoot and Undershoot
Table  6: VIN Maximum Allowed AC Voltage Overshoot and Undershoot for HD 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 + 0.30 100% –0.30 100%

VCCO + 0.35 100% –0.35 90%

VCCO + 0.40 100% –0.40 78%

VCCO + 0.45 100% –0.45 40%

VCCO + 0.50 100% –0.50 24%

VCCO + 0.55 100% –0.55 18.0%

VCCO + 0.60 100% –0.60 13.0%

VCCO + 0.65 100% –0.65 10.8%

VCCO + 0.70 92% –0.70 9.0%

VCCO + 0.75 92% –0.75 7.0%

VCCO + 0.80 92% –0.80 6.0%

VCCO + 0.85 92% –0.85 5.0%

VCCO + 0.90 92% –0.90 4.0%

VCCO + 0.95 92% –0.95 2.5%

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

Table  7: VIN Maximum Allowed AC Voltage Overshoot and Undershoot for HP I/O Banks(1)(2)

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

VCCO + 0.35 100% –0.35 100%

VCCO + 0.40 92% –0.40 92%

VCCO + 0.45 50% –0.45 50%

VCCO + 0.50 20% –0.50 20%

VCCO + 0.55 10% –0.55 10%

VCCO + 0.60 6% –0.60 6%

VCCO + 0.65 2% –0.65 2%

VCCO + 0.70 2% –0.70 2%

Notes: 
1. A total of 200 mA per bank should not be exceeded.
2. For UI smaller than 20 µs.
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Table  17: Differential SelectIO DC Input and Output Levels

I/O 
Standard

VICM (V)(1) VID(V)(2) VILHS
(3) VIHHS

(3) VOCM(V)(4) VOD(V)(5)

Min Typ Max Min Typ Max Min Max Min Typ Max Min Typ Max
SUB_LVDS(8) 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 – – – – – – – –

MIPI_DPHY_
DCI_HS(9) 0.070 – 0.330 0.070 – – –0.040 0.460 0.150 0.200 0.250 0.140 0.200 0.270

Notes: 
1. VICM is the input common mode voltage.
2. VID is the input differential voltage (Q – Q).
3. VIHHS and VILHS are the single-ended input high and low voltages, respectively.
4. VOCM is the output common mode voltage.
5. VOD 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 I/O banks.
9. High-speed option for MIPI_DPHY_DCI. The VID maximum is aligned with the standard’s specification. A higher VID is 

acceptable as long as the VIN specification is also met.

Table  18: Complementary Differential SelectIO DC Input and Output Levels for HD I/O Banks

I/O Standard
VICM (V)(1) VID (V)(2) VOL (V)(3) VOH (V)(4) IOL IOH

Min Typ Max Min Max Max Min mA mA
DIFF_HSTL_I 0.300 0.750 1.125 0.100 – 0.400 VCCO – 0.400 8.0 –8.0

DIFF_HSTL_I_18 0.300 0.900 1.425 0.100 – 0.400 VCCO – 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 – (VCCO/2) – 0.150 (VCCO/2) + 0.150 14.25 –14.25

DIFF_SSTL135 0.300 0.675 1.000 0.100 – (VCCO/2) – 0.150 (VCCO/2) + 0.150 8.9 –8.9

DIFF_SSTL135_II 0.300 0.675 1.000 0.100 – (VCCO/2) – 0.150 (VCCO/2) + 0.150 13.0 –13.0

DIFF_SSTL15 0.300 0.750 1.125 0.100 – (VCCO/2) – 0.175 (VCCO/2) + 0.175 8.9 –8.9

DIFF_SSTL15_II 0.300 0.750 1.125 0.100 – (VCCO/2) – 0.175 (VCCO/2) + 0.175 13.0 –13.0

DIFF_SSTL18_I 0.300 0.900 1.425 0.100 – (VCCO/2) – 0.470 (VCCO/2) + 0.470 8.0 –8.0

DIFF_SSTL18_II 0.300 0.900 1.425 0.100 – (VCCO/2) – 0.600 (VCCO/2) + 0.600 13.4 –13.4

Notes: 
1. VICM is the input common mode voltage.
2. VID is the input differential voltage.
3. VOL is the single-ended low-output voltage.
4. VOH is the single-ended high-output voltage.
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LVDS DC Specifications (LVDS_25)
The LVDS_25 standard is available in the HD I/O banks. See the UltraScale Architecture SelectIO Resources 
User Guide (UG571) for more information.

LVDS DC Specifications (LVDS)
The LVDS standard is available in the HP I/O banks. See the UltraScale Architecture SelectIO Resources User 
Guide (UG571) for more information.

Table  23: LVDS_25 DC Specifications

Symbol DC Parameter Min Typ Max Units
VCCO

(1) Supply voltage. 2.375 2.500 2.625 V

VIDIFF

Differential input voltage:
(Q – Q), Q = High
(Q – Q), Q = High

100 350 600(2) mV

VICM Input common-mode voltage. 0.300 1.200 1.425 V

Notes: 
1. LVDS_25 in HD I/O banks supports inputs only. LVDS_25 inputs without internal termination have no VCCO requirements. 

Any VCCO can be chosen as long as the input voltage levels do not violate the Recommended Operating Condition (Table 2) 
specification for the VIN I/O pin voltage.

2. Maximum VIDIFF value is specified for the maximum VICM specification. With a lower VICM, a higher VDIFF is tolerated only 
when the recommended operating conditions and overshoot/undershoot VIN specifications are maintained.

Table  24: LVDS DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
VCCO

(1) Supply voltage. 1.710 1.800 1.890 V

VODIFF
(2)

Differential output voltage:
(Q – Q), Q = High 
(Q – Q), Q = High

RT = 100Ω across Q and Q signals 247 350 454 mV

VOCM
(2) Output common-mode voltage. RT = 100 Ω across Q and Q signals 1.000 1.250 1.425 V

VIDIFF
(3)

Differential input voltage:
(Q – Q), Q = High 
(Q – Q), Q = High

100 350 600(3) mV

VICM_DC
(4) Input common-mode voltage (DC coupling). 0.300 1.200 1.425 V

VICM_AC
(5) Input common-mode voltage (AC coupling). 0.600 – 1.100 V

Notes: 
1. In HP I/O banks, when LVDS is used with input-only functionality, it can be placed in a bank where the VCCO levels are 

different from the specified level only if internal differential termination is not used. In this scenario, VCCO must be chosen 
to ensure the input pin voltage levels do not violate the Recommended Operating Condition (Table 2) specification for the 
VIN I/O pin voltage.

2. VOCM and VODIFF values are for LVDS_PRE_EMPHASIS = FALSE.
3. Maximum VIDIFF value is specified for the maximum VICM specification. With a lower VICM, a higher VDIFF is tolerated only 

when the recommended operating conditions and overshoot/undershoot VIN specifications are maintained.
4. Input common mode voltage for DC coupled configurations. EQUALIZATION = EQ_NONE (Default).
5. External input common mode voltage specification for AC coupled configurations. EQUALIZATION = EQ_LEVEL0, 

EQ_LEVEL1, EQ_LEVEL2, EQ_LEVEL3, EQ_LEVEL4.
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PS System Monitor Specifications

Table  67: USB 3.0 Protocol Characteristics (PS-GTR Transceivers)

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

USB 3.0 Transmitter Jitter Generation
USB 3.0 Total transmitter jitter. 5000 – 0.66 UI

USB 3.0 Receiver High Frequency Jitter Tolerance
USB 3.0 Total receiver jitter tolerance. 5000 0.2 – UI

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

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

Serial-GMII Transmitter Jitter Generation
SGMII Deterministic transmitter jitter. 1250 – 0.25 UI

Serial-GMII Receiver High Frequency Jitter Tolerance
SGMII Total receiver jitter tolerance. 1250 0.25 – UI

Table  69: PS SYSMON Specifications

Parameter Comments Conditions Min Typ Max Units
VCC_PSADC = 1.8V ±3%, Tj = –40°C to 100°C, typical values at Tj = 40°C

ADC Accuracy (Tj = –55°C to 125°C) (1)

Resolution 10 – – Bits

Sample rate – – 1 MS/s

RMS code noise On-chip reference – 1 – LSBs

On-Chip Sensor Accuracy

Temperature sensor error
Tj = –55°C to 110°C – – ±3.5 °C

Tj = 110°C to 125°C – – ±5 °C

Supply sensor error(2)

Supply voltages less than or 
electrically connected to 
VCC_PSADC.

Tj = –40°C to 125°C – – ±1 %

Supply voltages nominally at 
1.8V but with the potential 
to go above VCC_PSADC.

Tj = –40°C to 125°C – – ±1.5 %

Supply voltages nominally in 
the 2.0V to 3.3V range.  Tj = –40°C to 125°C – – ±2.5 %

Notes: 
1. ADC offset errors are removed by enabling the ADC automatic offset calibration feature. The values are specified for when 

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

are specified for when this feature is enabled.

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=46


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

DS925 (v1.3) April 20, 2017 www.xilinx.com
Preliminary Product Specification 54

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 0.461 0.445 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

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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HSTL_I_DCI_S 0.393 0.393 0.415 0.393 0.415 0.766 0.766 0.821 0.766 0.821 0.847 0.847 0.912 0.847 0.912 ns

HSTL_I_F 0.378 0.378 0.399 0.378 0.399 0.423 0.423 0.443 0.423 0.443 0.549 0.549 0.581 0.549 0.581 ns

HSTL_I_M 0.378 0.378 0.399 0.378 0.399 0.554 0.554 0.585 0.554 0.585 0.640 0.640 0.677 0.640 0.677 ns

HSTL_I_S 0.378 0.378 0.399 0.378 0.399 0.766 0.766 0.816 0.766 0.816 0.811 0.811 0.866 0.811 0.866 ns

HSUL_12_DCI_F 0.378 0.378 0.399 0.378 0.399 0.425 0.425 0.443 0.425 0.443 0.558 0.558 0.586 0.558 0.586 ns

HSUL_12_DCI_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

HSUL_12_DCI_S 0.378 0.378 0.399 0.378 0.399 0.736 0.736 0.784 0.736 0.784 0.821 0.821 0.886 0.821 0.886 ns

HSUL_12_F 0.378 0.378 0.399 0.378 0.399 0.412 0.412 0.430 0.412 0.430 0.538 0.538 0.566 0.538 0.566 ns

HSUL_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

HSUL_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

LVCMOS12_F_2 0.512 0.512 0.555 0.512 0.555 0.672 0.672 0.692 0.672 0.692 0.898 0.898 0.922 0.898 0.922 ns

LVCMOS12_F_4 0.512 0.512 0.555 0.512 0.555 0.504 0.504 0.521 0.504 0.521 0.664 0.664 0.693 0.664 0.693 ns

LVCMOS12_F_6 0.512 0.512 0.555 0.512 0.555 0.485 0.485 0.507 0.485 0.507 0.634 0.634 0.669 0.634 0.669 ns

LVCMOS12_F_8 0.512 0.512 0.555 0.512 0.555 0.465 0.465 0.489 0.465 0.489 0.611 0.611 0.666 0.611 0.666 ns

LVCMOS12_M_2 0.512 0.512 0.555 0.512 0.555 0.708 0.708 0.727 0.708 0.727 0.916 0.916 0.945 0.916 0.945 ns

LVCMOS12_M_4 0.512 0.512 0.555 0.512 0.555 0.550 0.550 0.573 0.550 0.573 0.664 0.664 0.690 0.664 0.690 ns

LVCMOS12_M_6 0.512 0.512 0.555 0.512 0.555 0.527 0.527 0.554 0.527 0.554 0.622 0.622 0.652 0.622 0.652 ns

LVCMOS12_M_8 0.512 0.512 0.555 0.512 0.555 0.540 0.540 0.571 0.540 0.571 0.614 0.614 0.649 0.614 0.649 ns

LVCMOS12_S_2 0.512 0.512 0.555 0.512 0.555 0.767 0.767 0.803 0.767 0.803 0.990 0.990 1.024 0.990 1.024 ns

LVCMOS12_S_4 0.512 0.512 0.555 0.512 0.555 0.666 0.666 0.704 0.666 0.704 0.803 0.803 0.848 0.803 0.848 ns

LVCMOS12_S_6 0.512 0.512 0.555 0.512 0.555 0.657 0.657 0.695 0.657 0.695 0.732 0.732 0.774 0.732 0.774 ns

LVCMOS12_S_8 0.512 0.512 0.555 0.512 0.555 0.708 0.708 0.761 0.708 0.761 0.745 0.745 0.790 0.745 0.790 ns

LVCMOS15_F_12 0.414 0.414 0.445 0.414 0.445 0.500 0.500 0.522 0.500 0.522 0.647 0.647 0.682 0.647 0.682 ns

LVCMOS15_F_2 0.414 0.414 0.445 0.414 0.445 0.702 0.702 0.722 0.702 0.722 0.919 0.919 0.940 0.919 0.940 ns

LVCMOS15_F_4 0.414 0.414 0.445 0.414 0.445 0.579 0.579 0.601 0.579 0.601 0.755 0.755 0.781 0.755 0.781 ns

LVCMOS15_F_6 0.414 0.414 0.445 0.414 0.445 0.547 0.547 0.569 0.547 0.569 0.711 0.711 0.742 0.711 0.742 ns

LVCMOS15_F_8 0.414 0.414 0.445 0.414 0.445 0.518 0.518 0.538 0.518 0.538 0.686 0.686 0.703 0.686 0.703 ns

LVCMOS15_M_12 0.414 0.414 0.445 0.414 0.445 0.607 0.607 0.644 0.607 0.644 0.637 0.637 0.676 0.637 0.676 ns

LVCMOS15_M_2 0.414 0.414 0.445 0.414 0.445 0.741 0.741 0.770 0.741 0.770 0.938 0.938 0.962 0.938 0.962 ns

LVCMOS15_M_4 0.414 0.414 0.445 0.414 0.445 0.625 0.625 0.651 0.625 0.651 0.754 0.754 0.786 0.754 0.786 ns

LVCMOS15_M_6 0.414 0.414 0.445 0.414 0.445 0.576 0.576 0.604 0.576 0.604 0.674 0.674 0.710 0.674 0.710 ns

LVCMOS15_M_8 0.414 0.414 0.445 0.414 0.445 0.568 0.568 0.601 0.568 0.601 0.639 0.639 0.681 0.639 0.681 ns

LVCMOS15_S_12 0.414 0.414 0.445 0.414 0.445 0.788 0.788 0.855 0.788 0.855 0.695 0.695 0.733 0.695 0.733 ns

LVCMOS15_S_2 0.414 0.414 0.445 0.414 0.445 0.829 0.829 0.864 0.829 0.864 1.039 1.039 1.079 1.039 1.079 ns

LVCMOS15_S_4 0.414 0.414 0.445 0.414 0.445 0.687 0.687 0.725 0.687 0.725 0.813 0.813 0.851 0.813 0.851 ns

LVCMOS15_S_6 0.414 0.414 0.445 0.414 0.445 0.671 0.671 0.710 0.671 0.710 0.726 0.726 0.763 0.726 0.763 ns

LVCMOS15_S_8 0.414 0.414 0.445 0.414 0.445 0.704 0.704 0.755 0.704 0.755 0.721 0.721 0.758 0.721 0.758 ns

LVCMOS18_F_12 0.418 0.418 0.445 0.418 0.445 0.573 0.573 0.601 0.573 0.601 0.731 0.731 0.769 0.731 0.769 ns

LVCMOS18_F_2 0.418 0.418 0.445 0.418 0.445 0.739 0.739 0.760 0.739 0.760 0.945 0.945 0.971 0.945 0.971 ns

LVCMOS18_F_4 0.418 0.418 0.445 0.418 0.445 0.609 0.609 0.630 0.609 0.630 0.778 0.778 0.802 0.778 0.802 ns

LVCMOS18_F_6 0.418 0.418 0.445 0.418 0.445 0.603 0.603 0.633 0.603 0.633 0.781 0.781 0.808 0.781 0.808 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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IOB 3-state Output Switching Characteristics
Table 77 specifies the values of TOUTBUF_DELAY_TE_PAD and TINBUF_DELAY_IBUFDIS_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). TINBUF_DELAY_IBUFDIS_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 I/O banks, the internal IN_TERM termination turn-off time is always 
faster than TOUTBUF_DELAY_TE_PAD when the INTERMDISABLE pin is used.

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

Table  77: IOB 3-state Output Switching Characteristics

Symbol Description

Speed Grade and 
VCCINT Operating Voltages

Units0.90V 0.85V 0.72V

-3 -2 -1 -2 -1

TOUTBUF_DELAY_TE_PAD

T input to pad high-impedance for 
HD I/O banks 6.318 6.318 6.369 6.318 6.369 ns

T input to pad high-impedance for 
HP I/O banks 5.330 5.330 5.341 5.330 5.341 ns

TINBUF_DELAY_IBUFDIS_O

IBUF turn-on time from 
IBUFDISABLE to O output for HD 
I/O banks

2.266 2.266 2.430 2.266 2.430 ns

IBUF turn-on time from 
IBUFDISABLE to O output for HP 
I/O banks

0.936 0.936 1.037 0.936 1.037 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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SUB_LVDS, 1.8V SUB_LVDS 0.9 – 0.125 0.9 + 0.125 0(6) –

SLVS, 1.8V SLVS_400_18 0.9 – 0.125 0.9 + 0.125 0(6) –

SLVS, 2.5V SLVS_400_25 1.25 – 0.125 1.25 + 0.125 0(6) –

LVPECL, 2.5V LVPECL 1.25 – 0.125 1.25 + 0.125 0(6) –

MIPI D-PHY (high speed) 1.2V MIPI_DPHY_DCI_HS 0.2 – 0.125 0.2 + 0.125 0(6) –

MIPI D-PHY (low power) 1.2V MIPI_DPHY_DCI_LP 0.715 – 0.2 0.715 + 0.2 0(6) –

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

measurements. VREF values listed are typical.
4. Input voltage level from which measurement starts.
5. This is an input voltage reference that bears no relation to the VREF/VMEAS parameters found in IBIS models and/or noted 

in Figure 1.
6. The value given is the differential input voltage.

Table  78: Input Delay Measurement Methodology (Cont’d)

Description I/O Standard 
Attribute VL

(1)(2) VH
(1)(2) VMEAS

(1)(4)(6)
VREF

(1)(3)(5)
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Table  79: Output Delay Measurement Methodology

Description I/O Standard Attribute RREF
(Ω)

CREF
(1)

(pF)
VMEAS

(V)
VREF
(V)

LVCMOS, 1.2V LVCMOS12 1M 0 0.6 0

LVCMOS, 1.5V LVCMOS15 1M 0 0.75 0

LVCMOS, 1.8V LVCMOS18 1M 0 0.9 0

LVCMOS, 2.5V LVCMOS25 1M 0 1.25 0

LVCMOS, 3.3V LVCMOS33 1M 0 1.65 0

LVTTL, 3.3V LVTTL 1M 0 1.65 0

LVDCI, HSLVDCI, 1.5V LVDCI_15, HSLVDCI_15 50 0 VREF 0.75

LVDCI, HSLVDCI, 1.8V LVDCI_15, HSLVDCI_18 50 0 VREF 0.9

HSTL (high-speed transceiver logic), class I, 1.2V HSTL_I_12 50 0 VREF 0.6

HSTL, class I, 1.5V HSTL_I 50 0 VREF 0.75

HSTL, class I, 1.8V HSTL_I_18 50 0 VREF 0.9

HSUL (high-speed unterminated logic), 1.2V HSUL_12 50 0 VREF 0.6

SSTL12 (stub series terminated logic), 1.2V SSTL12 50 0 VREF 0.6

SSTL135 and SSTL135 class II, 1.35V SSTL135, SSTL135_II 50 0 VREF 0.675

SSTL15 and SSTL15 class II, 1.5V SSTL15, SSTL15_II 50 0 VREF 0.75

SSTL18, class I and class II, 1.8V SSTL18_I, SSTL18_II 50 0 VREF 0.9

POD10, 1.0V POD10 50 0 VREF 1.0

POD12, 1.2V POD12 50 0 VREF 1.2

DIFF_HSTL, class I, 1.2V DIFF_HSTL_I_12 50 0 VREF 0.6

DIFF_HSTL, class I, 1.5V DIFF_HSTL_I 50 0 VREF 0.75

DIFF_HSTL, class I, 1.8V DIFF_HSTL_I_18 50 0 VREF 0.9

DIFF_HSUL, 1.2V DIFF_HSUL_12 50 0 VREF 0.6

DIFF_SSTL12, 1.2V DIFF_SSTL12 50 0 VREF 0.6

DIFF_SSTL135 and DIFF_SSTL135 class II, 1.35V DIFF_SSTL135, 
DIFF_SSTL135_II 50 0 VREF 0.675

DIFF_SSTL15 and DIFF_SSTL15 class II, 1.5V DIFF_SSTL15, 
DIFF_SSTL15_II 50 0 VREF 0.75

DIFF_SSTL18, class I and II, 1.8V DIFF_SSTL18_I, 
DIFF_SSTL18_II 50 0 VREF 0.9

DIFF_POD10, 1.0V DIFF_POD10 50 0 VREF 1.0

DIFF_POD12, 1.2V DIFF_POD12 50 0 VREF 1.2

LVDS (low-voltage differential signaling), 1.8V LVDS 100 0 0(2) 0

SUB_LVDS, 1.8V SUB_LVDS 100 0 0(2) 0

MIPI D-PHY (high speed) 1.2V MIPI_DPHY_DCI_HS 100 0 0(2) 0

MIPI D-PHY (low power) 1.2V MIPI_DPHY_DCI_LP 1M 0 0.6 0

Notes: 
1. CREF is the capacitance of the probe, nominally 0 pF.
2. The value given is the differential output voltage.
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GTH Transceiver Specifications
The UltraScale Architecture and Product Overview (DS890) lists the Zynq UltraScale+ MPSoCs that include 
the GTH transceivers.

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

Table  94: GTH Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units

DVPPIN
Differential peak-to-peak input 
voltage (external AC coupled).

>10.3125 Gb/s 150 – 1250 mV

6.6 Gb/s to 10.3125 Gb/s 150 – 1250 mV

≤ 6.6 Gb/s 150 – 2000 mV

VIN

Single-ended input voltage. 
Voltage measured at the pin 
referenced to GND.

DC coupled 
VMGTAVTT = 1.2V –400 – VMGTAVTT mV

VCMIN Common mode input voltage. DC coupled 
VMGTAVTT = 1.2V – 2/3 VMGTAVTT – mV

DVPPOUT
Differential peak-to-peak output 
voltage.(1)

Transmitter output swing 
is set to 11111 800 – – mV

VCMOUTDC
Common mode output voltage: 
DC coupled (equation based).

When remote RX is 
terminated to GND VMGTAVTT/2 – DVPPOUT/4 mV

When remote RX 
termination is floating VMGTAVTT – DVPPOUT/2 mV

When remote RX is 
terminated to VRX_TERM

(2) mV

VCMOUTAC Common mode output voltage: AC coupled (equation based). VMGTAVTT – DVPPOUT/2 mV

RIN Differential input resistance. – 100 – Ω

ROUT Differential output resistance. – 100 – Ω

TOSKEW
Transmitter output pair (TXP and TXN) intra-pair skew 
(all packages). – – 10 ps

CEXT Recommended external AC coupling capacitor.(3) – 100 – nF

Notes: 
1. The output swing and pre-emphasis levels are programmable using the attributes discussed in the UltraScale Architecture 

GTH Transceiver User Guide (UG576), and can result in values lower than reported in this table.
2. VRX_TERM is the remote RX termination voltage.
3. Other values can be used as appropriate to conform to specific protocols and standards.

VMGTAVTT
DVPPOUT

4
----------------------–

VMGTAVTT VRX_TERM–

2
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 –
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Table  103: GTH Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units
FGTHTX Serial data rate range 0.500 – FGTHMAX 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

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

TJ4.0 Total jitter(3)(4)
4.0 Gb/s

– – 0.32 UI

DJ4.0 Deterministic jitter(3)(4) – – 0.16 UI

TJ3.20 Total jitter(3)(4)
3.20 Gb/s(5)

– – 0.20 UI

DJ3.20 Deterministic jitter(3)(4) – – 0.10 UI
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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

Send Feedback

www.xilinx.com/support/documentation/user_guides/ug576-ultrascale-gth-transceivers.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=81


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

DS925 (v1.3) April 20, 2017 www.xilinx.com
Preliminary Product Specification 83

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

GTY Transceiver DC Input and Output Levels
Table 106 and Table 107 summarize the DC specifications of the GTY transceivers in Zynq UltraScale+ 
MPSoCs. Consult the UltraScale Architecture GTY Transceiver User Guide (UG578) for further details.

Table  106: GTY Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units

DVPPIN
Differential peak-to-peak input 
voltage (external AC coupled)

>10.3125 Gb/s 150 – 1250 mV

6.6 Gb/s to 10.3125 Gb/s 150 – 1250 mV

≤ 6.6 Gb/s 150 – 2000 mV

VIN

Single-ended input voltage. 
Voltage measured at the pin 
referenced to GND.

DC coupled 
VMGTAVTT = 1.2V –400 – VMGTAVTT mV

VCMIN Common mode input voltage DC coupled 
VMGTAVTT = 1.2V – 2/3 VMGTAVTT – mV

DVPPOUT
Differential peak-to-peak output 
voltage(1)

Transmitter output swing 
is set to 11111 800 – – mV

VCMOUTDC
Common mode output voltage: 
DC coupled (equation based)

When remote RX is 
terminated to GND VMGTAVTT/2 – DVPPOUT/4 mV

When remote RX 
termination is floating VMGTAVTT – DVPPOUT/2 mV

When remote RX is 
terminated to VRX_TERM

(2) mV

VCMOUTAC
Common mode output voltage: 
AC coupled Equation based VMGTAVTT – DVPPOUT/2 mV

RIN Differential input resistance – 100 – Ω

ROUT Differential output resistance – 100 – Ω

TOSKEW Transmitter output pair (TXP and TXN) intra-pair skew – – 10 ps

CEXT Recommended external AC coupling capacitor(3) – 100 – nF

Notes: 
1. The output swing and pre-emphasis levels are programmable using the GTY transceiver attributes discussed in the 

UltraScale Architecture GTY Transceiver User Guide (UG578) and can result in values lower than reported in this table.
2. VRX_TERM is the remote RX termination voltage.
3. Other values can be used as appropriate to conform to specific protocols and standards.
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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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Serial RapidIO RapidIO specification 3.1 1.25–10.3125 Compliant

DisplayPort DP 1.2B CTS 1.62–5.4 Compliant(3)

Fibre channel FC-PI-4 1.0625–14.025 Compliant

SATA Gen1, 2, 3 Serial ATA revision 3.0 specification 1.5, 3.0, and 6.0 Compliant

SAS Gen1, 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.

Table  117: GTY Transceiver Protocol List (Cont’d)

Protocol Specification Serial Rate 
(Gb/s)

Electrical 
Compliance
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Video Codec Performance
The UltraScale Architecture and Product Overview (DS890) lists the Zynq UltraScale+ MPSoC EV devices 
that include the Video Codec unit (VCU).

PL System Monitor Specifications

Table  123: VCU Performance

Description

Speed Grade and VCCINT Operating Voltages

Units0.90V 0.85V 0.72V

-3 -2 -1 -2 -1
Video Codec decoder block maximum 
frequency (H.264/5 10-bit 4:2:2) 667 667 667 667 667 MHz

Table  124: PL SYSMON Specifications

Parameter Symbol Comments/Conditions Min Typ Max Units
VCCADC = 1.8V ±3%, VREFP = 1.25V, VREFN = 0V, ADCCLK = 5.2 MHz, Tj = –40°C to 100°C, typical values at Tj = 40°C

ADC Accuracy(1)

Resolution 10 – – Bits

Integral nonlinearity(2) INL – – ±1.5 LSBs

Differential nonlinearity DNL No missing codes, guaranteed 
monotonic – – ±1 LSBs

Offset error Offset calibration enabled – – ±2 LSBs

Gain error – – ±0.4 %

Sample rate – – 0.2 MS/s

RMS code noise
External 1.25V reference – – 1 LSBs

On-chip reference – 1 – LSBs

ADC Accuracy at Extended Temperatures
Resolution Tj = –55°C to 125°C 10 – – Bits

Integral nonlinearity(2) INL Tj = –55°C to 125°C – – ±1.5
LSBs

Differential nonlinearity DNL No missing codes, guaranteed 
monotonic (Tj = –55°C to 125°C) – – ±1

Analog Inputs(2)

ADC input ranges

Unipolar operation 0 – 1 V

Bipolar operation –0.5 – +0.5 V

Unipolar common mode range (FS input) 0 – +0.5 V

Bipolar common mode range (FS input) +0.5 – +0.6 V

Maximum external channel input 
ranges

Adjacent channels set within these 
ranges should not corrupt 
measurements on adjacent channels

–0.1 – VCCADC V
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On-Chip Sensor Accuracy

Temperature sensor error(1)(3)

Tj = –55°C to 125°C (with external REF) – – ±3 °C

Tj = –55°C to 110°C
(with internal REF) – – ±3.5 °C

Tj = 110°C to 125°C
(with internal REF) – – ±5 °C

Supply sensor error(4)

Supply voltages 0.72V to 1.2V, 
Tj = –40°C to 100°C (with external REF)

– – ±0.5 %

Supply voltages 0.72V to 1.2V,
Tj = –55°C to 125°C (with external REF)

– – ±1.0 %

All other supply voltages,
Tj = –40°C to 100°C (with external REF)

– – ±1.0 %

All other supply voltages,
Tj = –55°C to 125°C (with external REF)

– – ±2.0 %

Supply voltages 0.72V to 1.2V,
Tj = –40°C to 100°C (with internal REF)

– – ±1.0 %

Supply voltages 0.72V to 1.2V,
Tj = –55°C to 125°C (with internal REF)

– – ±2.0 %

All other supply voltages,
Tj = –40°C to 100°C (with internal REF)

– – ±1.5 %

All other supply voltages,
Tj = –55°C to 125°C (with internal REF)

– – ±2.5 %

Conversion Rate(5)

Conversion time—continuous tCONV Number of ADCCLK cycles 26 – 32 Cycles

Conversion time—event tCONV 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(6)

External reference VREFP Externally supplied reference voltage 1.20 1.25 1.30 V

On-chip reference

Ground VREFP pin to AGND, 
Tj = –40°C to 100°C 1.2375 1.25 1.2625 V

Ground VREFP pin to AGND, 
Tj = –55°C to 125°C 1.225 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 VREFP = 1.25V and VREFN = 0V will result in a deviation from the 

ideal transfer function. This also impacts the accuracy of the internal sensor measurements (i.e., temperature and power 
supply). However, for external ratiometric type applications allowing reference to vary by ±4% is permitted.

Table  124: PL SYSMON Specifications (Cont’d)

Parameter Symbol Comments/Conditions Min Typ Max Units
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Configuration Switching Characteristics
Table  127: Configuration Switching Characteristics

Symbol Description

Speed Grade and 
VCCINT Operating Voltages

Units0.90V 0.85V 0.72V

-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

TPOR

Power-on reset from PL power-on to
PL ready to configure
(40 ms maximum ramp rate).

65 65 65 65 65 ms, Max

0 0 0 0 0 ms, Min

Power-on reset from PL power-on to PL 
ready to configure with POR override 
(2 ms maximum ramp rate).

15 15 15 15 15 ms, Max

5 5 5 5 5 ms, Min

TPS_PROG_B PL program pulse width. 250 250 250 250 250 ns, Min

Internal Configuration Access Port

FICAPCK
Internal configuration access port 
(ICAPE3). 200 200 200 150 150 MHz, Max

DNA Port Switching
FDNACK DNA port frequency (DNA_PORT). 200 200 200 175 175 MHz, Max

STARTUPE3 Ports
FCFGMCLK STARTUPE3 CFGMCLK output frequency. 50.00 50.00 50.00 50.00 50.00 MHz, Typ

FCFGMCLKTOL
STARTUPE3 CFGMCLK output frequency 
tolerance. ±15 ±15 ±15 ±15 ±15 %, Max

TDCI_MATCH

Specifies a stall in the startup cycle until 
the digitally controlled impedance (DCI) 
match signals are asserted.

4 4 4 4 4 ms, Max
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