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Product Specification

Introduction

The Zynq®-7000 All Programmable SoCs are available in
-3, -2, -2Ll, -1, and -1LQ speed grades, with -3 having the
highest performance. The -2LI devices operate at
programmable logic (PL) Veeoint/Veceram = 0-95V and are
screened for lower maximum static power. The speed
specification of a -2LI device is the same as that of a

-2 device. The -1LQ devices operate at the same voltage
and speed as the -1Q devices and are screened for lower
power. Zynq-7000 device DC and AC characteristics are
specified in commercial, extended, industrial, and
expanded (Q-temp) temperature ranges. Except the
operating temperature range or unless otherwise noted, all
the DC and AC electrical parameters are the same for a
particular speed grade (that is, the timing characteristics of
a -1 speed grade industrial device are the same as for a -1
speed grade commercial device). However, only selected
speed grades and/or devices are available in the
commercial, extended, or industrial temperature ranges.

All supply voltage and junction temperature specifications
are representative of worst-case conditions. The
parameters included are common to popular designs and
typical applications.

The available device/package combinations are outlined in:

e Zyng-7000 All Programmable SoC Overview (DS190)

¢ Defense-grade Zyng-7000Q All Programmable SoC
Overview (DS196)

e XA Zyng-7000 All Programmable SoC Overview
(DS188)

This Zyng-7000 AP SoC data sheet, which covers the
specifications for the XC7Z030, XA7Z030, XQ7Z030,
XC72035, XC7Z045, XQ72045, XC7Z100, and XQ7Z100
complements the Zyng-7000 AP SoC documentation suite
available on the Xilinx website at www.xilinx.com/zyng.

DC Characteristics
Table 1: Absolute Maximum Ratings (1)

Symbol ‘ Description Min Max Units
Processing System (PS)
VeerINT PS internal logic supply voltage -0.5 1.1 \
Veepaux PS auxiliary supply voltage -0.5 2.0 \
VeepLL PS PLL supply -0.5 2.0 \
Vcco pbr PS DDR /O supply -0.5 2.0 \
Veeo mio® PS MIO I/O supply -0.5 3.6 \Y
VpREF PS input reference voltage -0.5 2.0 \
Vpn@BME) | PS MIO I/O input voltage -0.40 |Veco mo+0.55 V
PS DDR 1/O input voltage -0.55 |Vgco ppr+0.55) V
Programmable Logic (PL)
VeeINT PL internal supply voltage -0.5 1.1 \%
VeeBRAM PL supply voltage for the block RAM memories -0.5 1.1 \%
Vecaux PL auxiliary supply voltage -0.5 2.0 \%
PL output drivers supply voltage for HR 1/O banks -0.5 3.6 \Y
Veco PL output drivers supply voltage for HP 1/O banks -0.5 2.0 \Y
Veeaux 10 Auxiliary supply voltage -0.5 2.06 \'%

© Copyright 2012-2015 Xilinx, Inc. Xilinx, the Xilinx logo, Zyngq, Virtex, Artix, Kintex, Spartan, ISE, Vivado and other designated brands included herein are trademarks of Xilinx
in the United States and other countries. AMBA, AMBA Designer, ARM, Cortex-A9, CoreSight, Cortex, PrimeCell, ARM Powered, and ARM Connected Partner are trademarks

of ARM Ltd. All other trademarks are the property of their respective owners.

DS191 (v1.17) November 24, 2015
Product Specification

www.xilinx.com

| Send Feedback I 1



|

l

Distributor of Xilinx: Excellent Integrated System Limited
Datasheet of EK-Z7-ZC706-CES-G - ZYNQ-7000 SOC ZC706 EVAL KIT
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

oy
7

onents

¢lectronic com

£ XILINX. Zynq-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

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

Symbol Description Min Max Units
VRer Input reference voltage -0.5 2.0 \%
I/0 input voltage for HR I/O banks -0.40 Veeo + 0.55 \
Vi @@6) I/0 input voltage for HP 1/O banks —-0.55 Veeo + 0.55 \
g)?c Ieon:qIE '\\//lclsltg?%((\g)hen Veeo = 3.3V) for Vrer and differential 1/0O standards —0.40 2 625 v
VeeBaTT Key memory battery backup supply -0.5 2.0 Vv
GTX Transceiver
VmGTAVCC Analog supply voltage for the GTX transmitter and receiver circuits -0.5 1.1 \%
VMGTAVTT Analog supply voltage for the GTX transmitter and receiver termination circuits -0.5 1.32 \"
VMGTVCCAUX Auxiliary analog Quad PLL (QPLL) voltage supply for the GTX transceivers -0.5 1.935 \
VMGTREFCLK GTX transceiver reference clock absolute input voltage -0.5 1.32 \
VG TAVTTRAL ?(?Iﬁlr%% supply voltage for the resistor calibration circuit of the GTX transceiver 05 1.32 Vv
VN Receiver (RXP/RXN) and Transmitter (TXP/TXN) absolute input voltage -0.5 1.26 Vv
IDCIN-FLOAT DC input current for receiver input pins DC coupled RX termination = floating - 14 mA
Iocin-maTavTT | DC input current for receiver input pins DC coupled RX termination = VygtavTT - 12 mA
IbcIN-GND DC input current for receiver input pins DC coupled RX termination = GND - 6.5 mA
IDCOUT-FLOAT DC output current for transmitter pins DC coupled RX termination = floating - 14 mA
Ipcout-maTavTT | DC output current for transmitter pins DC coupled RX termination = VygtavTT - 12 mA
XADC
Vecapc XADC supply relative to GNDADC -0.5 2.0 \
VREFP XADC reference input relative to GNDADC -0.5 2.0 \%
Temperature
Tsta Storage temperature (ambient) —65 150 °C
Maximum soldering temperature for Pb/Sn component bodies(?) - +220 °C
TsoL Maximum soldering temperature for Pb-free component bodies(?) - +260 °C
T Maximum junction temperature(?) - +125 °C
Notes:

1. Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are 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.

2. AppIIeS to both MIO SUppIy banks VCCO_M|OO and VCCO_M|O1'
The lower absolute voltage specification always applies.

4. Forl/O operation, refer to the 7 Series FPGAs SelectlO Resources User Guide (UG471) or the Zyng-7000 All Programmable SoC Technical
Reference Manual (UG585).

5. The maximum limit applies to DC signals. For maximum undershoot and overshoot AC specifications, see Table 4 and Table 5.
See Table 12 for TMDS_33 specifications.

7. For soldering guidelines and thermal considerations, see the Zynq-7000 All Programmable SoC Packaging and Pinout Specification
(UG865).
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Table 2: Recommended Operating Conditions (1)(2)

Symbol ‘ Description ‘ Min ‘ Typ ’ Max Units
PS
Veepint® PS internal logic supply voltage 0.95 1.00 1.05 \Y
Veepaux PS auxiliary supply voltage 1.71 1.80 1.89 \
VeepLL PS PLL supply voltage 1.71 1.80 1.89 \
Vcco pbR PS DDR supply voltage 1.14 - 1.89 Vv
Veeo mio™ PS supply voltage for MIO banks 1.71 - 3.465 \Y
. Vv +0.20
Vpin® PS DDR and MIO I/O input voltage -0.20 - CCO_DDR \Y
PIN p g VCCO?MlO +0.20
PL
6 PL internal supply voltage 0.97 1.00 1.03 \"
Veont® :
PL -2LI (0.95V) internal supply voltage 0.93 0.95 0.97 \Y
6 PL block RAM supply voltage 0.97 1.00 1.03 \
Veearam®
PL -2LI (0.95V) block RAM supply voltage 0.93 0.95 0.97 \Y
Veeaux PL auxiliary supply voltage 1.71 1.80 1.89 \
PL supply voltage for HR I/O banks 1.14 - 3.465 Vv
Veeo®)
PL supply voltage for HP 1/O banks 1.14 - 1.89 Vv
g PL auxiliary supply voltage when set to 1.8V 1.71 1.80 1.89 \"
Vecaux_io® "
PL auxiliary supply voltage when set to 2.0V 1.94 2.00 2.06 \"
I/O input voltage -0.20 - Veeo + 0.20 \
Vin® I/0 input voltage (when V = 3.3V) for Vggg and differential
CCO = 9 REF - _
I/O standards except TMDS_33(10) 020 2625 v
Lng(11) Maximum current through any (PS or PL) pin in a powered or _ _ 10 mA
IN unpowered bank when forward biasing the clamp diode
Veeaart(1? Battery voltage 1.0 - 1.89 v
GTX Transceiver
Analog supply voltage for the GTX transceiver QPLL frequency
o range < 10.3125 GHz(14)(15) 0.97 1.0 1.08 v
Vmaravec!'? :
Analog supply voltage for the GTX transceiver QPLL frequency 1.02 1.05 108
range > 10.3125 GHz ' ' ’
Analog supply voltage for the GTX transmitter and receiver
13
Vugravrr'® termination circuits 117 1.2 1.23 v
VmaTtvecaux(™® | Auxiliary analog QPLL voltage supply for the transceivers 1.75 1.80 1.85 v
Analog supply voltage for the resistor calibration circuit of the
Vuaravrrrcal"? GTX t?ans?:giil/er coI?Jmn 117 1.2 1.23 v
XADC
Veeabpe XADC supply relative to GNDADC 1.71 1.80 1.89 \
VREFP Externally supplied reference voltage 1.20 1.25 1.30 \
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£ XILINX. Zynq-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

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

Symbol ‘ Description ’ Min ‘ Typ ’ Max Units

Temperature
Junction temperature operating range for commercial (C) 0 _ 85 oC
temperature devices
Junction temperature operating range for extended (E) 0 _ 100 °C

- temperature devices

! Junction temperature operating range for industrial (1) —40 _ 100 °C

temperature devices
Junction temperature operating range for expanded (Q) —40 _ 125 °C
temperature devices

Notes:

1. All voltages are relative to ground. The PL and PS share a common ground.
2. For the design of the power distribution system consult the Zyng-7000 All Programmable SoC PCB Design Guide (UG933).

3.  When the processor cores operate Fepy sxax 621 max at 1 GHz (-3E speed grade) or when the DDR interface operates at 1333 Mb/s, the
Veepint Minimum is 0.97V and the Vgpyt maximum is 1.03V.

4. Applies to both MIO supply banks Voo mioo @nd Veco mior-
5. The lower absolute voltage specification always applies.

6. Vceint and Veogram Should be connected to the same supply.
7. Configuration data is retained even if Vg drops to OV.

8. Includes Vg of 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V at +5%.

9

For more information, refer to the Vocaux 10 Section of the 7 Series FPGAs SelectlO Resources User Guide (UG471) or the Zynqg-7000 All
Programmable SoC Technical Reference Manual (UG585).

10. See Table 12 for TMDS_33 specifications.

11. A total of 200 mA per PS or PL bank should not be exceeded.

12. VceparT is required only when using bitstream encryption. If battery is not used, connect VgcgarT to either ground or Vocaux-
13. Each voltage listed requires the filter circuit described in the 7 Series FPGAs GTX/GTH Transceivers User Guide (UG476).
14. For data rates < 10.3125 Gb/s, VygTavce should be 1.0V +3% for lower power consumption.

15. For lower power consumption, Vygtavce should be 1.0V +3% over the entire CPLL frequency range.
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Table 3: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min | Typ() | Max | Units
VDRINT Data retention VgcnT Voltage (below which configuration data might be lost) 0.75 - - \
VDRI Data retention Vgcayx voltage (below which configuration data might be lost) 1.5 - - \
IREF PS_DDR_VREF 0/1, PS_MIO_VREF, and Vg leakage current per pin - - 15 pA
I Input or output leakage current per pin (sample-tested) - - 15 pA
Cin® PL die input capacitance at the pad - - 8 pF
Cpin®@ PS die input capacitance at the pad - - 8 pF

Pad pull-up (when selected) @ V| = 0V, Voo = 3.3V 90 - 330 HA
Pad pull-up (when selected) @ V| = 0V, Voo = 2.5V 68 - 250 HA

IrPU Pad pull-up (when selected) @ V| =0V, Voo = 1.8V 34 - 220 HA
Pad pull-up (when selected) @ V| =0V, Voo = 1.5V 23 - 150 pA
Pad pull-up (when selected) @ V| =0V, Voo = 1.2V 12 - 120 pA

e Pad pull-down (when selected) @ V) = 3.3V 68 - 330 pA
Pad pull-down (when selected) @ V| = 1.8V 45 - 180 HA

lccapc Analog supply current, analog circuits in powered up state - - 25 mA

IgarT® Battery supply current - - 150 nA
Thevenin equivalent resistance of programmable input termination to Vgcp/2 o8 40 55 o)
(UNTUNED_SPLIT_40)

Rin_ erm ;FSI?I\'/I%]II\TE%}_%VSII_??_ g%s)istance of programmable input termination to Vgp/2 35 50 65 Q
Thevenin equivalent resistance of programmable input termination to Vgco/2 44 60 83 o
(UNTUNED_SPLIT_60)

n Temperature diode ideality factor - 1.010 - -

r Temperature diode series resistance - 2 - Q

Notes:

1. Typical values are specified at nominal voltage, 25°C.

2. This measurement represents the die capacitance at the pad, not including the package.
3. Maximum value specified for worst case process at 25°C.

4. Termination resistance to a Vggo/2 level.
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Table 4: Vyy Maximum Allowed AC Voltage Overshoot and Undershoot for PS I/0 and PL HR I/0O Banks(1)2)

AC Voltage Overshoot % of Ul @-40°C to 125°C AC Voltage Undershoot % of Ul @-40°C to 125°C

—-0.40 100

-0.45 61.7
Veeo + 0.55 100 0.50 258

-0.55 11.0
Veco + 0.60 46.6 -0.60 4.77
Veeo + 0.65 21.2 -0.65 2.10
Veeo + 0.70 9.75 -0.70 0.94
Vceo + 0.75 4.55 -0.75 0.43
Veeo + 0.80 2.15 -0.80 0.20
Veeo + 0.85 1.02 -0.85 0.09
Veco + 0.90 0.49 -0.90 0.04
Veeo + 0.95 0.24 -0.95 0.02

Notes:

1. Atotal of 200 mA per bank should not be exceeded.

2. The peak voltage of the overshoot or undershoot, and the duration above Vg + 0.20V or below GND — 0.20V, must not exceed the values
in this table.

Table 5: Vyy Maximum Allowed AC Voltage Overshoot and Undershoot for PL HP I/0 Banks(1)(2)

AC Voltage Overshoot % of Ul at —-40°C to 125°C AC Voltage Undershoot % of Ul at —-40°C to 125°C
Veeo + 0.55 100 -0.55 100
Veeo + 0.60 50.0) -0.60 50.0()
Veeo + 0.65 50.00) -0.65 50.00)
Veeo +0.70 47.0 -0.70 50.03)
Veeo + 0.75 21.2 -0.75 50.00)
Vo + 0.80 9.71 -0.80 50.00)
Veeo + 0.85 4.51 -0.85 28.4
Veeo + 0.90 2.12 -0.90 12.7
Veeo + 0.95 1.01 -0.95 5.79

Notes:

1. Atotal of 200 mA per bank should not be exceeded.

2. The peak voltage of the overshoot or undershoot, and the duration above Vo + 0.20V or below GND — 0.20V, must not exceed the values
in this table.

3. For Ul lasting less than 20 ps.
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Table 6: Typical Quiescent Supply Current

Speed Grade
Symbol Description Device Units
-3E | -2E -2 -2L1 | -1C -1l -1Q | -1LQ
XC72030 122 122 122 79 122 122 N/A N/A mA
XC72035 122 122 122 79 122 122 N/A N/A mA
XC72045 122 122 122 79 122 122 N/A N/A mA
coenng | 'S auiescent Vogpin supply XC72100 | N/A | N/A | 122 | 79 | N/A | 122 | NA | N/A | mA
current XA72030 N/A N/A N/A N/A N/A 122 122 N/A mA

XQ7Z030 N/A N/A 122 79 N/A 122 122 N/A mA
XQ72045 N/A N/A 122 79 N/A 122 122 122 mA
XQ7Z100 N/A | NA | 122 79 N/A | 122 | N/A | N/A mA
XC72030 13 13 13 11 13 13 N/A N/A mA
XC72035 13 13 13 11 13 13 N/A N/A mA
XC72045 13 13 13 11 13 13 N/A N/A mA
- susr rgl:]itescent Voopaux Supply | XC7Z100 | NA | NA | 13 | 11 | NA | 13 | NA | NA | mA
XA7Z030 N/A N/A N/A N/A N/A 13 13 N/A mA

XQ72030 N/A | N/A 13 11 N/A 13 13 N/A mA
XQ72045 N/A | N/A 13 11 N/A 13 13 13 mA
XQ7Z100 N/A | N/A 13 11 N/A 13 N/A | N/A mA

XC7Z030 4 4 N/A N/A mA
XC7Z035 4 4 N/A N/A mA
XC72045 4 4 4 4 N/A N/A mA

4 4 N/A N/A N/A mA

PS quiescent V supply | XC7Z100 NA | NA
lccobRQ | gurrent CCO_DDR SUPPlY

L R

XA7Z030 N/A N/A N/A N/A N/A N/A mA
XQ7Z030 N/A N/A 4 4 N/A N/A mA
XQ7Z045 N/A N/A 4 4 N/A 4 mA
XQ7Z100 N/A N/A 4 4 N/A N/A N/A mA

XC7Z030 | 246 | 246 | 246 | 141 | 246 @ 246 @ NA | NA | mA
XC7z035 | 611 | 611 | 611 | 351 | 611 | 611 | NA | NA | mA
XC72045 | 611 | 611 | 611 | 351 | 611 | 611 | NA | NA | mA
conrg | PLauiescent Vg supply XC7z100 | N/A | NA | 795 | 457 | NJ/A | 795 @ NA | NA | mA

current XA72030 | N/A | N/A | N/A | N/A | N/A | 246 @ 246 | NA & mA
XQ7z030 | N/A | N/A | 246 | 141 | N/A | 246 @ 246 | NA & mA
XQ7z045 | NA | NA | 611 | 351 | NJA | 611 | 611 | 611 | mA
XQ7z100 | NA | NA | 795 | 457 | NJ/A | 795 | N/A | NA | mA
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Table 6: Typical Quiescent Supply Current (Cont’d)

Speed Grade
Symbol Description Device Units

3E | -2E | -2 | 20 | ¢ | -1 | -1q | -1La
XC72030 | 56 | 56 | 56 | 50 | 56 | 56 | N/A | N/A | mA
XC72035 | 131 | 131 | 131 | 117 | 131 | 131 | N/A | N/A | mA
XC7Z045 | 131 | 131 | 131 | 117 | 131 | 131 | N/A | N/A | mA
| PL quiescent Vegaux supply XC7Z100 | N/A | N/A | 165 | 148 | N/A | 165 | N/A | N/A | mA
CCAUXQ | current XA7Z030 | N/A | N/A | N'/A | N/A | NJA | 56 | 56 | N/A | mA
XQ72030 | N/A | N/A | 56 | 50 | NJA | 56 | 56 | N/A | mA
XQ72045 | NJA | N/A | 131 | 117 | N/A | 131 | 131 | 131 | mA

XQ7Z100 N/A N/A 165 148 N/A 165 N/A N/A mA

XC72030 | 2 2 2 1 2 2 | NA | NA | mA
XC72035 | 2 2 2 1 2 | NA | NA | mA

XC72045 | 2 2 2 1 2 | NA | NA | mA

corux 0 cPqurqelﬂfscem Vecaux 1o Supply | XC7Z100 | N/A | N/A | 2 1  NA| 2 | NA | NA | mA
- XA7Z030 | N/A | NA | NA | NA | NA | 2 NA | mA
XQ7z030 | N/A | NA | 2 1 | NA |2 NA | mA

XQ7z045 | NA | NA | 2 1 NA | 2 2 | mA

XQ7Z100 | NA | NA | 2 1 | NA | 2 | NA | NA | mA

XC72030 4 4 4 | NA | NA | mA

XC72035 4 4 4 | NA | NA | mA

XC72045 4 4 4 | NA | NA | mA

ccon cPqurqeLrl:tescem Voco supply XC7z100 | NA | NA | 4 4 | NA| 4 | NA | NA | mA
XA7Z030 | N/A | N/A | NA | NA | NA | 4 NA | mA

XQ7z030 | NA | NA | 4 4 | NA | 4 NA | mA

XQ7Z045 | N/A | N/A 4 | NA | 4 4 | mA

XQ7Z100 | NA | NA | 4 4 | NA| 4 | NA | NA | mA

XC7z030 | 11 | 11 | 11 6 | 11 | 11 | NA | NA @ mA

XC7z035 | 23 | 23 | 23 | 13 | 23 | 23 | NA | NA | mA

XC7z045 | 23 | 23 | 23 | 13 | 23 | 23  NA | NA | mA

S Ellj_n%::?scem Vecgray supply | XC7Z100 | N/A | NA | 33 | 19 | NA | 33 | NA | NA | mA
XA72030 | NA | NNA | NA | NA | NA | 11 | 11 | NA | mA

XQ7z030 | NA | NA | 11 6 | NA | 11 | 11 | NA | mA

XQ7z045 | NJA | NA | 23 | 13 | NA | 23 | 23 | 23 | mA

XQ7z100 | NJA | NA | 33 | 19 | NA | 33 | NA | NA | 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 I/O pins are 3-state and
floating.

3. Use the Xilinx Power Estimator (XPE) spreadsheet tool (download at http://www.xilinx.com/power) to estimate static power consumption for
conditions other than those specified.
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£ XILINX. Zynq-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

PS Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Veepint Vecpauxs @nd VeepL together, then the PS V¢ supplies (Veco mioos
Vcco miot @nd Veco ppr) to achieve minimum current draw and ensure that the 1/0s are 3-stated at power-on. The
PS_POR_B input is required to be asserted to GND during the power-on sequence until Vocping Vecraux @nd Veco mioo
have reached minimum operating levels to ensure PS eFUSE integrity. For additional information about PS_POR_B timing
requirements refer to Resets.

The recommended power-off sequence is the reverse of the power-on sequence. If Vecpauxs VecpLL, and the PS Vo
supplies (Vcco mioor Yeco miots and Veco ppr) have the same recommended voltage levels, then they can be powered
by the same supply and ramped simultaneously. Xilinx recommends powering Vgcp | With the same supply as Vecpaux
with an optional ferrite bead filter. Before VoopinT reaches 0.80V at least one of the four following conditions is required
during the power-off stage: the PS_POR_B input is asserted to GND, the reference clock to the PS_CLK input is disabled,
Vcepaux is lower than 0.70V, or Voo mioo is lower than 0.90V. The condition must be held until VoopnT reaches 0.40V to
ensure PS eFUSE integrity. -

For VCCO_MIOO and VCCO_M|O1 voltages of 3.3V:

* The voltage difference between Voo mioo /Veco miot @nd Vocpaux must not exceed 2.625V for longer than
Tveccoavecaux for each power-on/off cycle to maintain device reliability levels.

* The Tyccoavecaux time can be allocated in any percentage between the power-on and power-off ramps.

PL Power-On/Off Power Supply Sequencing

The recommended power-on sequence for the PL is Vooint Vooerams Vecauxs Vecaux 10, and Voo to achieve minimum
current draw and ensure that the 1/Os are 3-stated at power-on. The recommended power-off sequence is the reverse of the
power-on sequence. If Vooint and Vecgram have the same recommended voltage levels then both can be powered by the
same supply and ramped simultaneously. If Vocauxs Vecaux 10, and Veco have the same recommended voltage levels
then they can be powered by the same supply and ramped simultaneously.

For Vo voltages of 3.3V in HR I/0 banks and configuration bank O:

* The voltage difference between Voo and Veocaux must not exceed 2.625V for longer than Tyccosvecaux for each
power-on/off cycle to maintain device reliability levels.

* The Tyccoavecaux time can be allocated in any percentage between the power-on and power-off ramps.

The recommended power-on sequence to achieve minimum current draw for the GTX transceivers is Vooint, VvgTavee
VMGTAVTT OR VMGTAVCC’ VCCINT! VMGTAVTT‘ There is no recommended sequencing for VMGTVCCAUX' Both VMGTAVCC and
VceinT €an be ramped simultaneously. The recommended power-off sequence is the reverse of the power-on sequence to
achieve minimum current draw.

If these recommended sequences are not met, current drawn from VgtayTT €an be higher than specifications during
power-up and power-down.

M When VMGTAVTT is powered before VMGTAVCC and VMGTAVTT - VMGTAVCC > 150 mV and VMGTAVCC < 0.7V, the
VmeTavTT current draw can increase by 460 mA per transceiver during Vigtavec ramp up. The duration of the current
draw can be up to 0.3 x TygTavee (ramp time from GND to 90% of Vygtavcc). The reverse is true for power-down.

° When VMGTAVTT is powered before VCC|NT and VMGTAVTT - VCC|NT > 150 mV and VCC|NT < 07V, the VMGTAVTT current
draw can increase by 50 mA per transceiver during Vecnt ramp up. The duration of the current draw can be up to
0.3 x TyceinT (ramp time from GND to 90% of Vg nT)- The reverse is true for power-down.

There is no recommended sequence for supplies not shown.
PS—PL Power Sequencing

The PS and PL power supplies are fully independent. PS power supplies (Vccpint Vecraux: VecpLL: Veco pprs
Veeo mioos and Veco miot) can be powered before or after any PL power supplies. The PS and PL power regions are
isolated to prevent damage.
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Zynqg-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

Power Supply Requirements

Table 7 shows the minimum current, in addition to Iccq, that is required by Zyng-7000 devices for proper power-on and

configuration. If the current minimums shown in Table 6 and Table 7 are met, the device powers on after all five supplies have
passed through their power-on reset threshold voltages. The Zyng-7000 device must not be configured until after VoonT iS
applied. Once initialized and configured, use the Xilinx Power Estimator (XPE) spreadsheet tool (download at
www.xilinx.com/power) to estimate current drain on these supplies.

Table 7: Power-On Current for Zynqg-7000 Devices

Device | lccpintmin | lccpauxmin | lccoprmin | lcointmin | lccauxmin | lccomin | lccaux_iomin | lccBrammiIn | Units
lccopra + lccoa+ | lccoauxioa +
xC7zo30 | 'copnTat | lecPauxat | Tyzoma | leaiTar | locanxat | Tooma 40mA~ | loCBRAMO ¥ | ma
per bank per bank per bank
lccopra + lccoa+ | lecoauxioa +
xC7z035 | 'copntat | lecPauxat | Tyzoma | lcomrat | locanxat | g0 ma 40mA~ | l0CBRAMO* | ma
per bank per bank per bank
lccopra + lccoa+ | lecoauxioa +
xC7zoas | 'copnTat | leccPauxat | Tyzoma | lcomrat | locanxat | g0 ma 40mA~ | 1OCBRAMO T | mA
per bank per bank per bank
lccopra + lccoa+ | lccoauxioa +
XC72100 'C%'m * 'C%F(’)A%g | 130mA '532(?6“(')1?1; 'ngur%(g * 90 mA 40 mA 'CCQBB*WE 1 mA
per bank per bank per bank
lccopra + lccoa+ | locoauxioa +
XA7Z030 'C%ng * 'C%Fg%g 1 130mA 'ggg‘;?A* 'nguég * 90 mA 40 mA 'CCQB(F)V?T';"E 1 mA
per bank per bank per bank
lccopra + lccoa+ | locoauxioa +
xQrzodo | 'ogPNTa* | lecPauxat | Figoma | leammat | lecauat | Tgoma somA- | lcosrava | ma
per bank per bank per bank
lccppra + lccoa+ | lccoauxioa +
xQrzoas | 'ogoNTa* | lecPauxat | Figoma | leommat | lecauat | Tgoma somA- | lcosrava | ma
per bank per bank per bank
lccopra + lccoa+ | locoauxioa +
xQrzi00 | 'ogeNTa* | lechauxat | Fizoma | leommat | lecauat | 9o ma somA~ | lcograva | ma
per bank per bank per bank
Table 8: Power Supply Ramp Time
Symbol Description Conditions Min Max Units
TvcePINT Ramp time from GND to 90% of VoepinT 0.2 50 ms
TvccrAUX Ramp time from GND to 90% of Vccpaux 0.2 50 ms
Tvcco_ poR Ramp time from GND to 90% of Veco ppr 0.2 50 ms
Tvcco mio Ramp time from GND to 90% of Vcco mio 0.2 50 ms
TvceinT Ramp time from GND to 90% of VeonT 0.2 50 ms
Tvcco Ramp time from GND to 90% of Vo 0.2 50 ms
Tvccaux Ramp time from GND to 90% of Vccaux 0.2 50 ms
TVCCAUX_|O Ramp time from GND to 90% of VCCAUX_|O 0.2 50 ms
TvceBRAM Ramp time from GND to 90% of Vecpram 0.2 50 ms
Ty= 125°c(1) - 300 ms
Allowed time per power cycle for Voco — Vocaux > 2.625V —100°C0)
TVeCo2VCoAUX | ang Veco_mio = Vecpaux > 2.625V Ty=100°C 500 ms
T,=85°C() - 800 ms
TmaTAavee Ramp time from GND to 90% of Vygtavee 0.2 50 ms
TMGTAVTT Ramp time from GND to 90% of VMGTAVTT 0.2 50 ms
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& XILINX. Zyng-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics
Table 8: Power Supply Ramp Time (Cont’d)

‘ Symbol Description ‘ Conditions Min Max Units

‘ TMGTVCCAUX Ramp time from GND to 90% of VMGTVCCAUX 0.2 50 ms
Notes:

1. Based on 240,000 power cycles with nominal Vco of 3.3V or 36,500 power cycles with a worst case Vg of 3.465V.

DC Input and Output Levels

Values for V|_and V| are recommended input voltages. Values for Io; and Igy are guaranteed over the recommended
operating conditions at the V| and Vo test points. Only selected standards are tested. These are chosen to ensure that
all standards meet their specifications. The selected standards are tested at a minimum Vg with the respective V5 and
Vouy voltage levels shown. Other standards are sample tested.

PS I/O Levels

Table 9: PS DC Input and Output Levels(1)

Bank 110 ViL ViH VoL VoH loL | lon

Standard |y Min| Vv, Max V, Min V, Max V, Max V, Min mA| mA
MIO | LVCMOS18 |-0.300(35% Vcco mio 65% Veco mio| Veco mio + 0-300 0.450 Veco mio—0.450 | 8 | -8
MIO | LVCMOS25 |-0.300 0.700 1.700 Veco, mio + 0.300 0.400 Veco mio—0.400 | 8 | -8
MIO | LVCMOS33 |-0.300 0.800 2.000 3.450 0.400 Veco mo—0400 | 8 | -8
MIO |HSTL_I_18 |-0.300 Vpggr — 0.100 | Vpger + 0.100 | Voo wio + 0.300 0.400 Veco mio—0.400 | 8 | -8
DDR | SSTL18_I  |-0.300 | VpRgr — 0.125 | Vprer + 0.125 Vo ppr + 0-300 Veco ppr/2 — 0.470 | Veco ppr/2 +0.470| 8 | -8
DDR | SSTL15 -0.300 | Vpger — 0.100 | Vpger + 0.100 Vo ppr + 0-300 Veco ppr/2 = 0.175|Veco ppr/2 +0.175(13.0/-13.0
DDR |SSTL135  |-0.300 | Vpgrer — 0.090 | Vprer + 0.090|Veco ppR + 0-300 Veco ppr/2 — 0.150 | Veco ppr/2 +0.150(13.0/-13.0
DDR | HSUL_12  |-0.300 | VpRer — 0.130 | Vprer + 0.130 Vo ppr + 0-300)  20% Veco por 80% Vcco ppr | 0.1 | —0.1
Notes:
1. Tested according to relevant specifications.
Table 10: PS Complementary Differential DC Input and Output Levels
Bank| 1/O Standard View Vio®® VoL ® Vor® loL lon

V, Min | V,Typ |V, Max| V,Min |V, Max V, Max V, Min mA, Max | mA, Min

DDR | DIFF_HSUL_12 | 0.300 | 0.600 | 0.850 | 0.100 | - 20% Veco 80% Veco 0.100 | —0.100
DDR | DIFF_SSTL135 | 0.300 | 0.675 | 1.000 | 0.100 | - |(Vcco ppr/2) —0.150|(Veco ppr/2) +0.150)  13.0 -13.0
DDR | DIFF_SSTL15 | 0.300 | 0.750 | 1.125 | 0.100 | - |(Vcco ppr/2) — 0.175|(Veco ppr/2) + 0.175)  13.0 -13.0
DDR | DIFF_SSTL18_| | 0.300 | 0.900 | 1.425 | 0.100 | - |(Vcco ppr/2) — 0.470|(Veeo ppr/2) +0.470|  8.00 -8.00
Notes:

1. Vicm is the input common mode voltage.
V|p is the input differential voltage (Q-Q).
VoL is the single-ended low-output voltage.

2.
3.
4. Vop is the single-ended high-output voltage.
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Zynqg-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

PL I/O Levels

Table 11: SelectlO DC Input and Output Levels(1)(2)

V V V, V, | |
/O Standard IL H oL OH oL OH
V, Min V, Max V, Min V, Max V, Max V, Min mA mA
HSTL_I —0.300 Vgegg —0.100 Vger + 0.100 | Vo + 0.300 0.400 Vcco — 0.400 8 -8
HSTL_I_12 —-0.300 VRreg — 0.080 Vger +0.080 |V +0.300| 25% Veco 75% Vcco 6.3 —6.3
HSTL_|_1 8 -0.300 VREF —-0.100 VREF +0.100 VCCO +0.300 0.400 VCCO —0.400 8 -8
HSTL_II —0.300 VReg—0.100 Vgeg + 0.100 | Vg + 0.300 0.400 Veco — 0.400 16 -16
HSTL_II_18 —-0.300 VReg—0.100 Vgeg + 0.100 |Vgco + 0.300 0.400 Veco — 0.400 16 -16
HSUL_12 —0.300 Vgegg —0.130 Vgep+ 0.130 |Vego +0.300)  20% Veco 80% Vcco 0.1 -0.1
LVCMOS12 -0.300 35% VCCO 65% VCCO VCCO +0.300 0.400 VCCO —0.400 Note 3 Note 3
LVCMOS1 5, -0.300 35% VCCO 65% VCCO VCCO +0.300 25% VCCO 75% VCCO Note 4 Note 4
LVDCI_15
LVCMOS18, —-0.300 35% Veco 65% Vcco Vceo + 0.300 0.450 Vcco—0.450 | Note 5 | Note 5
LVDCI_18
LVCMOS25 -0.300 0.700 1.700 Veco + 0.300 0.400 Vcco—0.400 | Note 6 | Note 6
LVCMOS33 -0.300 0.800 2.000 3.450 0.400 Vcco—0.400 | Note 6 | Note 6
LVTTL —-0.300 0.800 2.000 3.450 0.400 2.400 Note 7 | Note 7
MOBILE_DDR —0.300 20% Veco 80% Vcco Veeo +0.3000  10% Veeo 90% Veco 0.1 -0.1
PCI33_3 —0.400 30% Veeo 50% Vcco Veeo +0.500  10% Veeo 90% Veco 1.5 -0.5
SSTL12 —0.300 Vgegg —0.100 Vger + 0.100 |Vgco + 0.800|Veoo/2 —0.150|Vego/2 + 0.150 14.25 | —14.25
SSTL135 -0.300 VRreg — 0.090 VRer + 0.090 |Veeo + 0.300|Veeo/2 —0.150 | Veco/2 +0.150  13.0 -13.0
SSTL135_R -0.300 VReg — 0.090 VRer + 0.090 |Veco + 0.300|Veeo/2 —0.150 | Veco/2 + 0.150 8.9 -8.9
SSTL1 5 —-0.300 VREF —-0.100 VREF +0.100 VCCO + 0.300 Vcco/2 -0.175 Vcco/z +0.175 13.0 -13.0
SSTL15_R —0.300 Vgegg —0.100 VRer + 0.100 |Vgco + 0.300|Voeo/2 —0.175\Vego/2 +0.175) 8.9 -8.9
SSTL18_I —0.300 Vgeg —0.125 Vgeg + 0.125 | Vco + 0.8300 | Vco/2 — 0.470|Veco/2 + 0.470 8 -8
SSTL18_lI —0.300 Vger —0.125 Vgep+ 0.125 |Veeo + 0.300 |Voep/2 — 0.600 | Veco/2 + 0.600)  13.4 -13.4
Notes:
1. Tested according to relevant specifications.
2. 3.3V and 2.5V standards are only supported in HR 1/O banks.
3. Supported drive strengths of 2, 4, 6, or 8 mA in HP 1/O banks and 4, 8, or 12 mA in HR I/O banks.
4. Supported drive strengths of 2, 4, 6, 8, 12, or 16 mA in HP |/O banks and 4, 8, 12, or 16 mA in HR 1/O banks.
5. Supported drive strengths of 2, 4, 6, 8, 12, or 16 mA in HP I/O banks and 4, 8, 12, 16, or 24 mA in HR I/O banks.
6. Supported drive strengths of 4, 8, 12, or 16 mA
7. Supported drive strengths of 4, 8, 12, 16, or 24 mA
8. For detailed interface specific DC voltage levels, see the 7 Series FPGAs SelectlO Resources User Guide (UG471).
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£ XILINX. Zynq-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics
Table 12: Differential SelectlO DC Input and Output Levels
Vien( V,p(2) Voeu® Vop4)
I/O Standard 1M : D : ocMm - oD
V,Min | V, Typ | V, Max |V, Min |V, Typ |V, Max| V, Min v, Typ V,Max |V, Min |V, Typ |V, Max
BLVDS_25 0.300 | 1.200 1.425 | 0.100 - - - 1.250 - Note 5
MINI_LVDS_25| 0.300 | 1.200 | Vccaux | 0.200 | 0.400 | 0.600 1.000 1.200 1.400 0.300 | 0.450 | 0.600
PPDS_25 0.200 | 0.900 | Vecaux | 0.100 | 0.250 | 0.400 0.500 0.950 1.400 0.100 | 0.250 | 0.400
RSDS_25 0.300 | 0.900 | 1.500 | 0.100 | 0.350 | 0.600 1.000 1.200 1.400 0.100 | 0.350 | 0.600
TMDS_33 2.700 | 2.965 | 3.230 | 0.150 | 0.675 | 1.200 |Vcco—0.405 | Vcp—0.300 |Veco—0.190| 0.400 | 0.600 | 0.800
Notes:
1. Vicm is the input common mode voltage.
2. V|pis the input differential voltage (Q - Q).
3.  Vpcwm is the output common mode voltage.
4. Vgp is the output differential voltage (Q — Q).
5. Vpp for BLVDS will vary significantly depending on topology and loading.
6. LVDS_25 is specified in Table 14.
7. LVDS is specified in Table 15.
Table 13: Complementary Differential SelectlO DC Input and Output Levels
Viem™" Vip@ VoL® Vou™® loL lon
I/0O Standard Vv . .
V, Min V, Typ V, Max Mi,n V, Max V, Max V, Min mA, Max | mA, Min
DIFF_HSTL_I 0.300 0.750 1.125 0.100 - 0.400 Vcco—0.400 8.00 -8.00
DIFF_HSTL_I_18 0.300 0.900 1.425 0.100 - 0.400 Vcco—0.400 8.00 -8.00
DIFF_HSTL_II 0.300 0.750 1.125 0.100 - 0.400 Vcco—0.400 16.00 -16.00
DIFF_HSTL_II_18 0.300 0.900 1.425 0.100 - 0.400 Vceco—0.400 16.00 -16.00
DIFF_HSUL_12 0.300 | 0.600 0.850 | 0.100 - 20% Veco 80% Veco 0.100 -0.100
DIFF_MOBILE_DDR| 0.300 | 0.900 1.425 | 0.100 - 10% Veco 90% Veco 0.100 —0.100
DIFF_SSTL12 0.300 | 0.600 0.850 | 0.100 - | (Vego/2) —0.150 | (Vogo/2) +0.150 | 14.25 -14.25
DIFF_SSTL135 0.300 | 0.675 1.000 | 0.100 - | (Voeo/2) —0.150 | (Voeo/2) +0.150 | 13.0 -13.0
DIFF_SSTL135_R 0.300 0.675 1.000 0.100 - (Vecof2) —0.150 | (Veeo/2) + 0.150 8.9 -8.9
DIFF_SSTL15 0.300 | 0.750 1.125 | 0.100 - | (Veeo/2) —0.175 | (Vgeo/2) +0.175 | 13.0 -13.0
DIFF_SSTL15_R 0.300 | 0.750 1.125 | 0.100 - | (Veeol2) - 0.175 | (Voeo/2) +0.175 | 8.9 -8.9
DIFF_SSTL18_| 0.300 | 0.900 1.425 | 0.100 - | (Veeo/2) — 0.470 | (Voeo/2) +0.470 | 8.00 -8.00
DIFF_SSTL18_lI 0.300 | 0.900 1.425 | 0.100 - | (Veeo/2) —0.600 | (Vogo/2) +0.600 | 13.4 -13.4
Notes:

1. Vicm is the input common mode voltage.

2.
3.
4

Vp is the input differential voltage (Q — Q).
VoL is the single-ended low-output voltage.
VoH is the single-ended high-output voltage.
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£ XILINX. Zynq-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

LVDS DC Specifications (LVDS_25)
The LVDS_25 standard is available in the HR I/O banks.
Table 14: LVDS_25 DC Specifications(1)

Symbol DC Parameter Conditions

Min Typ Max Units
Veco Supply Voltage 2.375 | 2,500 | 2.625 \
VoH Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 \
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.700 - - \'%
Differential Output Voltage Rt = 100 Q across Q and Q signals
VoDIFF (Q-Q), Q=High 247 350 600 mV
O T~ ~ .
(@Q-Q), Q =High
Vocwm Output Common-Mode Voltage Rt = 100 Q across Q and Q signals 1.000 | 1.250 | 1.425 \"
Differential Input Voltage
ViDIFE (Q-Q), Q= High 100 350 600 mV
(Q-Q), Q =High
Vicm Input Common-Mode Voltage 0.300 | 1.200 | 1.500 \

Notes:

1. Differential inputs for LVDS_25 can be placed in banks with Vo levels that are different from the required level for outputs. Consult the

7 Series FPGAs SelectlO Resources User Guide (UG471) for more information.

LVDS DC Specifications (LVDS)
The LVDS standard is available in the HP I/O banks.

Table 15: LVDS DC Specifications(1)

Symbol DC Parameter Conditions Min Typ Max Units
Veeo Supply Voltage 1.710 | 1.800 | 1.890 Vv
Vou Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 v
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.825 - - %

Differential Output Voltage Rt = 100 Q across Q and Q signals 247 350 600 mV
Vooirr | (Q-Q), Q= High
(Q-Q), Q =High
Vocm Output Common-Mode Voltage Rt = 100 Q across Q and Q signals 1.000 | 1.250 | 1.425 \'%
Differential Input Voltage Common-mode input voltage = 1.25V 100 350 600 mV
Vipirr (Q-Q), Q=High
(Q-Q), Q =High
Vicm Input Common-Mode Voltage Differential input voltage = +350 mV 0.300 | 1.200 | 1.425 \

Notes:

1. Differential inputs for LVDS can be placed in banks with V¢ levels that are different from the required level for outputs. Consult the 7 Series

FPGAs SelectlO Resources User Guide (UG471) for more information.
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AC Switching Characteristics

All values represented in this data sheet are based on the speed specifications in the ISE® Design Suite 14.7 and
Vivado® Design Suite 2015.4 as outlined in Table 16.

Table 16: Zyng-7000 All Programmable SoC Speed Specification Version By Device

ISE 14.7 Vivado 2015.4 Device
1.08 1.11 XC72030 and XC7Z045
N/A 1.1 XC7Z035 and XC7Z100
N/A 1.09 XA7Z030
1.06 1.10 XQ7Z030 and XQ7Z045
N/A 1.10 XQ7Z100

Switching characteristics are specified on a per-speed-grade basis and can be designated as Advance, Preliminary, or
Production. Each designation is defined as follows:

Advance Product Specification

These specifications are based on simulations only and are typically available soon after device design specifications are
frozen. Although speed grades with this designation are considered relatively stable and conservative, some under-
reporting might still occur.

Preliminary Product Specification

These specifications are based on complete ES (engineering sample) silicon characterization. Devices and speed grades
with this designation are intended to give a better indication of the expected performance of production silicon. The
probability of under-reporting delays is greatly reduced as compared to Advance data.

Production Product Specification

These specifications are released once enough production silicon of a particular device family member has been
characterized to provide full correlation between specifications and devices over numerous production lots. There is no
under-reporting of delays, and customers receive formal notification of any subsequent changes. Typically, the slowest
speed grades transition to Production before faster speed grades.

Testing of AC Switching Characteristics

Internal timing parameters are derived from measuring internal test patterns. All AC switching characteristics are
representative of worst-case supply voltage and junction temperature conditions.

For more specific, more precise, and worst-case guaranteed data, use the values reported by the static timing analyzer and
back-annotate to the simulation net list. Unless otherwise noted, values apply to all Zyng-7000 devices.

Speed Grade Designations

Since individual family members are produced at different times, the migration from one category to another depends
completely on the status of the fabrication process for each device. Table 17 correlates the current status of each Zyng-7000
device on a per speed grade basis.

Table 17: Zynqg-7000 Device Speed Grade Designations

. Speed Grade Designations
Device

Advance Preliminary Production
XC7Z030 -3, -2, -2LI, -1
XC7Z035 -3, -2, -2LI, -1
XC72045 -3, -2, -2LI, -1
XC72100 -2, -2LI, -1
XA7Z030 11, -1Q
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Table 17: Zyng-7000 Device Speed Grade Designations (Cont’d)

Speed Grade Designations
Device
Advance Preliminary Production
XQ72030 -21, -2Ll, -11, -1Q
XQ72045 -21, -2Ll, -11, -1Q, -1LQ
XQ7z100 21, -2L1, -1l

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 18 lists the production released Zyng-7000 device, speed grade, and the minimum corresponding supported speed
specification version and software revisions. The software and speed specifications listed are the minimum releases
required for production. All subsequent releases of software and speed specifications are valid.

Table 18: Zynqg-7000 Device Production Software and Speed Specification Release

. Speed Grade Designations
Device
-3E \ -2E \ -2l -2LI -1C -l -1Q -1LQ
XC72Z030 ISE tools 14.5 v1.06 and Vivado tools ISE tools 14.5 v1.06 and N/A N/A
Vivado tools 2013.1 v1.06 2014.4 v1.11 | Vivado tools 2013.1 v1.06
XC72035 Vivado tools 2014.4 v1.11 N/A N/A
XC72045 ISE tools 14.5 v1.06 and Vivado tools ISE tools 14.5 v1.06 and N/A N/A
Vivado tools 2013.1 v1.06 2014.4 v1.11 | Vivado tools 2013.1 v1.06
XC72100 N/A N/A | Vivado tools 2013.2 v1.07 | Vivado tools N/A Vivado tools N/A N/A
2014.4 v1.11 2013.2v1.07
XA7Z030 N/A N/A N/A N/A N/A Vivado tools 2014.2 v1.08 N/A
XQ7Z030 N/A N/A ISE tools 14.7 v1.06 and | Vivado tools N/A ISE tools 14.7 v1.06 and Vivado N/A
XQ72045 N/A N/A Vivado tools 2013.3 v1.06 | 2015.4 v1.10 N/A tools 2013.3 v1.06 Vivado tools
2015.2 v1.09
XQ72Z100 N/A N/A | Vivado tools 2015.4 v1.10 N/A Vivado tools N/A N/A
2015.2 v1.09

Selecting the Correct Speed Grade and Voltage in the Vivado Tools
It is important to select the correct device speed grade and voltage in the Vivado tools for the device that you are selecting.

To select the -3, -2, or -1 (PL 1.0V) speed specifications in the Vivado tools, select the Zynq-7000, XA Zynq-7000, or
Defense Grade Zynq-7000 sub-family, and then select the part name that is the device name followed by the package name
followed by the speed grade. For example, select the xc7z030fbg676-3 part name for the XC7Z030 device in the FBG676
package and -3 speed grade.

To select the -2LI (PL 0.95V) speed specifications in the Vivado tools, select the Zynq-7000 sub-family and then select the
part name that is the device name followed by an i followed by the package name followed by the speed grade. For example,
select the xc7z030ifbg676-2L part name for the XC7Z030 device in the FBG676 package and -2LI (PL 0.95V) speed grade.
The -2LI (PL 0.95V) speed specifications are not supported in the ISE tools.

A similar part naming convention applies to the speed specifications selection in the ISE tools for supported devices. See
Table 18 for the subset of Zyng-7000 devices supported in the ISE tools.
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PS Performance Characteristics
For further design requirement details, refer to the Zyng-7000 All Programmable SoC Technical Reference Manual (UG585).

Table 19: CPU Clock Domains Performance

Symbol %Ioc_:k Description Speed Grade Units
atio -3E -2E/-2l/-2L1 | -1C/-11 | -1Q/-<1LQ

Fopu_sxax_s21_max\ @ Maximum CPU clock frequency 1000 800 667 667 MHz
Fcpu_axex_621_MAX 6011 Maximum CPU_3X clock frequency 500 400 333 333 MHz
Fcpu_2x_621_MAX Maximum CPU_2X clock frequency 333 266 222 222 MHz
Fcpu_1x_621_MAX Maximum CPU_1X clock frequency 167 133 111 111 MHz
Fopu_exax_a21_max'" Maximum CPU clock frequency 710 600 533 533 MHz
Fopu_sxex_421_MAX 421 Maximum CPU_3X clock frequency 355 300 267 267 MHz
Fcpu_2x_ 421 MAX Maximum CPU_2X clock frequency 355 300 267 267 MHz
Fcpu_1x_421_MAX Maximum CPU_1X clock frequency 178 150 133 133 MHz

Notes:

1. The maximum frequency during BootROM execution is 500 MHz across all speed specifications.

2. When the processor cores operate Fepy exax 621 max at 1 GHz (-3E speed grade), the Vgepnyt minimum is 0.97V and the Veepint
maximum is 1.03V. D

Table 20: PS DDR Clock Domains Performance(1)

Symbol Description Speed Grade Units
-3E -2E/-2l/-2L1 -1C/-11 | -1Q/-1LQ

FDDR3_MAX Maximum DDR3 interface performance 1333 1066 1066 1066 Mb/s
FDDR3L_MAX Maximum DDR3L interface performance 1066 1066 1066 1066 Mb/s
Fpbrz2_max Maximum DDR2 interface performance 800 800 800 800 Mb/s
FLPDDR2_MAX Maximum LPDDR2 interface performance 800 800 800 800 Mb/s
FpbRCLK_2xMAX Maximum DDR_2X clock frequency 444 408 355 355 MHz
Notes:

1. All performance numbers apply to both internal and external Vggg configurations.
2. When a DDR interface operates at 1333 Mb/s, the Vgopint minimum is 0.97V and the Vgcpnt maximum is 1.03V.

Table 21: PS-PL Interface Performance

Symbol Description Min Max Units
FEMIOGEMCLK EMIO gigabit Ethernet controller maximum frequency - 125 MHz
FemiospcLk EMIO SD controller maximum frequency - 25 MHz
FemiospicLk EMIO SPI controller maximum frequency - 25 MHz
FEMIOJTAGCLK EMIO JTAG controller maximum frequency - 20 MHz
Femiotracecik | EMIO trace controller maximum frequency - 125 MHz
FErmeLk Fabric trace monitor maximum frequency - 125 MHz
FeEMioDMACLK DMA maximum frequency - 100 MHz
Faxi_max Maximum AXI interface performance - 250 MHz
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PS Switching Characteristics

Clocks
Table 22: System Reference Clock Input Requirements

Symbol Description Min Typ Max Units
TiTPscLk PS_CLK RMS clock jitter tolerance - - +0.5 %
TbepscLk PS_CLK duty cycle 40 - 60 %
TRFPSCLK PS_CLK rise and fall time - - 6 ns
FpscLk PS_CLK frequency 30 - 60 MHz

Table 23: PS PLL Switching Characteristics

Speed Grade

Symbol Description Units
-3E -2E/-21/-2LI -1C/-11 -1Q/-1LQ
TLock_pspLL PLL maximum lock time 60 60 60 60 ps
FpspLL_MAX PLL maximum output frequency 2000 1800 1600 1600 MHz
FpspLL_MIN PLL minimum output frequency 780 780 780 780 MHz
Resets
Table 24: PS Reset Assertion Timing Requirements
Symbol Description Min | Typ | Max Units
TpsPoOR Required PS_POR_B assertion time(!) 100 - - us
TpsRrsT Required PS_SRST_B assertion time 3 - — | PS_CLK Clock Cycles
Notes:

1. PS_POR_B needs to be asserted low until PS supply voltages reach minimum levels.

The PS_POR_B deassertion must meet the following requirements to avoid coinciding with the secure lockdown window.
Figure 1 shows the timing relationship between PS_POR_B and the last power supply ramp (Veeoint Vecsrams Yecauxs OF
Vceo in bank 0). Tgyw minimum and maximum parameters define the beginning and end, respectively, of the secure

lockdown window relative to the last PL power supply reaching 250 mV. The PS_POR_B must not be deasserted within the
secure lockdown window.

TSLW(max)

|

| Secure Lockdown Window |

Tstw(min) Do not deassert PS_POR_B |

PS_POR_B 1 |

Last Ramping PL Supply 250 mV

DS191_21_022015

Figure 1: PS_POR_B and Power Supply Ramp Timing Requirements
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Table 25: PS Reset/Power Supply Timing Requirements

Symbol Description PS_CL;(MI;'_'I‘s)cwency Min Max Units
Tow' 128 KB CRC eFUSE disabled and PLL enabled. 30 12 39 ms
Default configuration 33.33 19 40 ms
60 13 40 ms
128 KB CRC eFUSE disabled and PLL in bypass. 30 -32 13 ms
33.33 =27 13 ms
60 -9 25 ms
128 KB CRC eFUSE enabled and PLL enabled.(?) 30 -19 9 ms
33.33 -16 12 ms
60 -3 25 ms
128 KB CRC eFUSE enabled and PLL in bypass.(® 30 -830 -788 ms
33.33 —746 705 ms
60 —408 -374 ms

Notes:
1. Valid for power supply ramp times of less than 6 ms. For ramp times longer than 6 ms, see the BootROM Performance section of the Zyng-
7000 All Programmable SoC Technical Reference Manual (UG585).

2. Ifany PS and PL power supplies are tied together, observe the PS_POR_B assertion time requirement (Tpgpopr) in Table 24 and its
accompanying note.

PS Configuration

Table 26: Processor Configuration Access Port Switching Characteristics

Symbol Description Min Typ Max Units

Fpcapck Maximum processor configuration access port (PCAP) frequency - - 100 MHz

DDR Memory Interfaces

Table 27: DDRS3 Interface Switching Characteristics (1333 Mb/s)(1)

Symbol Description Min Max Units
ToaquaLp®@ Input data valid window 450 - ps
Toaps® Output DQ to DQS skew 95 - ps
Toaon™® Output DQS to DQ skew 222 - ps
Tpass Output clock to DQS skew -0.11 0.08 Tek
TCACK(5) Command/address output setup time with respect to CLK 465 - ps
Tekea® Command/address output hold time with respect to CLK 528 - ps
Notes:

1. Recommended Vgco ppr = 1.5V £5%.

2. Measurement is taken from Vggp to VRer

3. Measurement is taken from either the rising edge of DQ that crosses V|4(AC) or the falling edge of DQ that crosses V) (AC) to Vger of DQS.

4. Measurement is taken from either the rising edge of DQ that crosses V| (DC) or the falling edge of DQ that crosses V|4(DC) to Vggp of DQS.

5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V|4(AC) or the falling edge of CMD/ADDR that crosses
V|L(AC) to VREF of CLK.

6. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses
V|H(DC) to VREF of CLK.
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Table 28: DDR3 Interface Switching Characteristics (1066 Mb/s)(1)

Symbol Description Min Max Units
ToaqvaLp®@ Input data valid window 450 - ps
Toaps® Output DQ to DQS skew 100 - ps
Toaon™® Output DQS to DQ skew 350 - ps
Tpass Output clock to DQS skew -0.10 0.10 Tek
Teack® Command/address output setup time with respect to CLK 560 - ps
Tekea® Command/address output hold time with respect to CLK 658 - ps
Notes:

1. Recommended Ve ppr = 1.5V £5%.

2. Measurement is taken from Vggp to Vger

3. Measurement is taken from either the rising edge of DQ that crosses V|4(AC) or the falling edge of DQ that crosses V) (AC) to Vger of DQS.

4. Measurement is taken from either the rising edge of DQ that crosses V| (DC) or the falling edge of DQ that crosses V|y4(DC) to Vygr of DQS.

5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V|4(AC) or the falling edge of CMD/ADDR that crosses
V|L(AC) to VREF of CLK.

6. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses
V|H(DC) to VREF of CLK.

Table 29: DDR3L Interface Switching Characteristics (1066 Mb/s)(1)

Symbol Description Min Max Units
TDQVALlD(Z) Input data valid window 450 - ps
Toaps® Output DQ to DQS skew 189 - ps
Toaon™® Output DQS to DQ skew 267 - ps
Tpass Output clock to DQS skew -0.13 0.04 Tek
Teack® Command/address output setup time with respect to CLK 410 - ps
Tekea® Command/address output hold time with respect to CLK 629 - ps
Notes:

1. Recommended Voo ppr = 1.35V +5%.

2. Measurement is taken from Vggp to VRere

3. Measurement is taken from either the rising edge of DQ that crosses V|y(AC) or the falling edge of DQ that crosses V, (AC) to Vrgr of DQS.

4. Measurement is taken from either the rising edge of DQ that crosses V, (DC) or the falling edge of DQ that crosses V,4(DC) to Vrgr of DQS.

5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V|y(AC) or the falling edge of CMD/ADDR that crosses
V||_(AC) to VREF of CLK.

6. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses
V|H(DC) to VREF of CLK.

Table 30: DDR3L Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
ToaquaLp®@ Input data valid window 500 - ps
Toaps® Output DQ to DQS skew 321 - ps
Toaon™@ Output DQS to DQ skew 380 - ps
Tpass Output clock to DQS skew -0.12 0.04 Tek
Teack® Command/address output setup time with respect to CLK 636 - ps
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Table 30: DDR3L Interface Switching Characteristics (800 Mb/s)(1) (Cont’d)

Symbol Description Min Max Units
Tekea® Command/address output hold time with respect to CLK 853 - ps
Notes:

1. Recommended Ve ppr = 1.35V £5%.

2. Measurement is taken from Vggp to Vger

3. Measurement is taken from either the rising edge of DQ that crosses V|y(AC) or the falling edge of DQ that crosses V, (AC) to Vreg of DQS.

4. Measurement is taken from either the rising edge of DQ that crosses V| (DC) or the falling edge of DQ that crosses V|y4(DC) to Vrgr of DQS.

5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V|y(AC) or the falling edge of CMD/ADDR that crosses
V||_(AC) to VREF of CLK.

6. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses
V|H(DC) to VREF of CLK.

Table 31: LPDDR2 Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
ToaqvaLp®@ Input data valid window 500 - ps
Tpaps® Output DQ to DQS skew 111 - ps
Toaon™® Output DQS to DQ skew 318 - ps
TDQSS Output clock to DQS skew 0.91 1.10 TCK
Teack® Command/address output setup time with respect to CLK 132 - ps
Tekea® Command/address output hold time with respect to CLK 363 - ps
Notes:

1. Recommended VCCO?DDR =1.2V +5%.

2. Measurement is taken from Vggp to Vger

3. Measurement is taken from either the rising edge of DQ that crosses V|y(AC) or the falling edge of DQ that crosses V| (AC) to Vggr of DQS.

4. Measurement is taken from either the rising edge of DQ that crosses V| (DC) or the falling edge of DQ that crosses V|(DC) to Vrgg of DQS.

5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V|4(AC) or the falling edge of CMD/ADDR that crosses V| (AC)
to VREF of CLK.

6. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses
V|H(DC) to VREF of CLK.

Table 32: LPDDR2 Interface Switching Characteristics (400 Mb/s)(1)

Symbol Description Min Max Units
Toavaup®@ Input data valid window 500 - ps
Toaps® Output DQ to DQS skew 561 - ps
TDQDH(4) OUtpUt DQS to DQ skew 852 - ps
Tbass Output clock to DQS skew 0.91 1.08 Tek
Teack® Command/address output setup time with respect to CLK 617 - ps
Tekea® Command/address output hold time with respect to CLK 918 - ps
Notes:

1. Recommended Ve ppr = 1.2V £5%.

2.  Measurement is taken from Vggp to Vger

3. Measurement is taken from either the rising edge of DQ that crosses V,4(AC) or the falling edge of DQ that crosses V| (AC) to Vrgg of DQS.

4. Measurement is taken from either the rising edge of DQ that crosses V| (DC) or the falling edge of DQ that crosses V|y(DC) to Vrgf of DQS.

5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V,4(AC) or the falling edge of CMD/ADDR that crosses V| (AC)
to VREF of CLK.

6. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses
V|H(DC) to VHEF of CLK.
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Table 33: DDR2 Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
ToaqvaLp®@ Input data valid window 500 - ps
Toaps® Output DQ to DQS skew 147 - ps
Toaon™® Output DQS to DQ skew 376 - ps
Tpass Output clock to DQS skew -0.07 0.08 Tek
Teack® Command/address output setup time with respect to CLK 732 - ps
Tekea® Command/address output hold time with respect to CLK 938 - ps
Notes:

1. Recommended Ve ppr = 1.8V £5%.

2. Measurement is taken from Vggp to Vger

3. Measurement is taken from either the rising edge of DQ that crosses V|4(AC) or the falling edge of DQ that crosses V) (AC) to Vger of DQS.

4. Measurement is taken from either the rising edge of DQ that crosses V| (DC) or the falling edge of DQ that crosses V|y4(DC) to Vygr of DQS.

5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V|4(AC) or the falling edge of CMD/ADDR that crosses
V|L(AC) to VREF of CLK.

6. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses
V|H(DC) to VREF of CLK.

Table 34: DDR2 Interface Switching Characteristics (400 Mb/s)(1)

Symbol Description Min Max Units
TDQVALlD(Z) Input data valid window 500 = ps
Toaps® Output DQ to DQS skew 385 - ps
Toaon™® Output DQS to DQ skew 662 - ps
Tpass Output clock to DQS skew -0.11 0.06 Tek
Teack® Command/address output setup time with respect to CLK 1760 - ps
Tekea® Command/address output hold time with respect to CLK 1739 - ps
Notes:

1. Recommended Voo ppr = 1.8V £5%.

2. Measurement is taken from Vggp to VRere

3. Measurement is taken from either the rising edge of DQ that crosses V|y(AC) or the falling edge of DQ that crosses V, (AC) to Vrgr of DQS.

4. Measurement is taken from either the rising edge of DQ that crosses V, (DC) or the falling edge of DQ that crosses V,4(DC) to Vrgr of DQS.

5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V|y(AC) or the falling edge of CMD/ADDR that crosses
V||_(AC) to VREF of CLK.

6. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses
V|H(DC) to VREF of CLK.
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Figure 2: DDR Output Timing Diagram
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Figure 3: DDR Input Timing Diagram
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Static Memory Controller

Table 35: SMC Interface Delay Characteristics(1)(2)

Symbol Description Min Max Units
TNANDDOUT NAND_IO output delay from last register to pad 412 6.45 ns
TNANDALE NAND_ALE output delay from last register to pad 5.08 6.33 ns
TNANDCLE NAND_CLE output delay from last register to pad 4.87 6.40 ns
TNANDWE NAND_WE_B output delay from last register to pad 4.69 5.89 ns
TNANDRE NAND_RE_B output delay from last register to pad 512 6.44 ns
TNANDCE NAND_CE_B output delay from last register to pad 4.68 5.89 ns
TNANDDIN NAND_IO setup time and input delay from pad to first register 1.48 3.09 ns
TNANDBUSY NAND_BUSY setup time and input delay from pad to first register 2.48 3.33 ns
TsrAMA SRAM_A output delay from last register to pad 3.94 5.73 ns
TsramDOUT SRAM_DQ output delay from last register to pad 4.66 6.45 ns
TSRAMCE SRAM_CE output delay from last register to pad 4.57 5.95 ns
TsramoE SRAM_OE_B output delay from last register to pad 4.79 6.13 ns
TsramBLS SRAM_BLS_B output delay from last register to pad 5.25 6.74 ns
TsramwE SRAM_WE_B output delay from last register to pad 5.12 6.48 ns
TsrAMDIN SRAM_DQ setup time and input delay from pad to first register 1.93 3.05 ns
TSRAMWAIT SRAM_WAIT setup time and input delay from pad to first register 2.26 3.15 ns
Fsmc_REF_cLK SMC reference clock frequency - 100 MHz
Notes:

1. All parameters do not include the package flight time and register controlled delays.
2. Refer to the ARM® PrimeCell® Static Memory Controller (PL350 series) Technical Reference Manual for more SMC timing details.
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Quad-SPI Interfaces
Table 36: Quad-SPI Interface Switching Characteristics

Symbol Description c orli-gi?ﬁ)n s Min Max Units

Feedback Clock Enabled
TbcaspPICLK1 Quad-SPI clock duty cycle AlIME@) 44 56 %
TaspPICKO1 Data and slave select output delay 15 pF(M) -0.100) 2.30 ns

30 pF@ -1.00 3.80
TasPIDCK1 Input data setup time 15 pF(M 2.00 - ns

30 pF(2 3.30 -
TQsPICKD1 Input data hold time 15 pF(1) 1.30 - ns

30 pF@ 1.50 -
TQsPISSCLKA Slave select asserted to next clock edge Al 1 - Faspl_REF_CLK CyCle
TQSPICLKSST Clock edge to slave select deasserted AlIME 1 - Faspl_REF_CLK CyCle
FasPicLKA Quad-SPI device clock frequency 15 pF() - 1004) MHz

30 pF(2 - 704)
Feedback Clock Disabled
TbcaspPicLk2 Quad-SPI clock duty cycle AllM@) 44 56 %
TasPICKO?2 Data and slave select output delay 15 pF(1) -0.10 3.80 ns

30 pF@ -1.00 3.80 ns
TaspiDcke Input data setup time Al 6 - ns
TQsPICKD2 Input data hold time Al 12,5 - ns
TasPISSCLK2 Slave select asserted to next clock edge Al 1 - Faspl_REF _CLk Cycle
TQSPICLKSS? Clock edge to slave select deasserted AllM@) 1 - Faspl_REF_CLK Cycle
FaspicLk2 Quad-SPI device clock frequency AllME@) - 40 MHz
Feedback Clock Enabled or Disabled
Faspl REF cLk | Quad-SPI reference clock frequency AlME@) - ’ 200 ‘ MHz

Notes:

1. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads, feedback clock pin has no load. Quad-SPI single slave select
4-bit /0 mode.

2. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 30 pF loads in 4-bit stacked 1/O configuration, feedback clock pin has no
load. Quad-SPI single slave select 4-bit I/O mode.

3. The Tqspicko1 is an effective value. Use it to compute the available memory device input setup and hold timing budgets based on the given
device clock-out duty-cycle limits.

4. Requires appropriate component selection/board design.
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QSPI{1,0_SS_B | (l —
TasPICLKSS1
TasPISSCLK1
QSPI_SCLK_OUT
CPOL = 0 [ \ /_Sﬂ / __J/ [\
TospissCLKT TaspicLkss1
QSPI_SCLK_OUT \_J ‘ [\ /_Sﬂ / / |
CPOL = 1
—™  [* Taspickp1
Taspicko1 —™ TasPIDCK1

QSPI{1,0}_I0_[3,0] I oum x OUTH D\ ) N2 XX INn-t x:x N X

DS191_03_110615

Figure 4: Quad-SPI Interface (Feedback Clock Enabled) Timing Diagram

QSPI{1,0.55.B (( (
TaspisscLk2 TaspicLkss2
QSPI_SCLK_OUT
“cPoL=0) A/ [\ Qﬂj _/ \Q __/ \
TasPIsscLKk2 TaspicLkss2
QSPI_SCLK_OUT _‘
(CPOL = 1) / [\ QSJ | \Q |
TasPIckD2
—p] lt— TQSPICKOZ TQSPIDCKi—» -—
QSPI{0,1}_10_[3:0] Y oumo ouTi xg\ X Y -t iNn )

DS191_04_110615

Figure 5: Quad-SPI Interface (Feedback Clock Disabled) Timing Diagram
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ULPI Interfaces

Table 37: ULPI Interface Clock Receiving Mode Switching Characteristics(1)(2

Symbol Description Min Typ Max Units
TuLpPIDCK Input setup to ULPI clock, all inputs 3.00 - - ns
TuLPICKD Input hold to ULPI clock, all inputs 1.00 - - ns
TuLpicko ULPI clock to output valid, all outputs 1.70 - 8.86 ns
FuLpicLK ULPI device clock frequency - 60 - MHz
Notes:

2.

~——— TuLPIDCK
USB{0,1}_ULPI_DATA[7:0] (Input)

USB{0,1}_ULPI_DATA[7:0] (Output)

USB{0,1}_ULPI_CLK /_\_/

1. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads, 60 MHz device clock frequency.
All timing values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

G A A

~——— TuLPIDCK
USB{0,1}_ULPI_DIR,
USB{0,1}_ULPI_NXT

USB{0,1}_ULPI_STP

TuLPICKD
X XC
TuLpPicKD
\
TuLpPicko
/ \
TuLpicko
X X

Figure 6: ULPI Interface Timing Diagram

DS191_05_022013
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RGMII and MDIO Interfaces

Table 38: RGMII and MDIO Interface Switching Characteristics(1)(2)(3)

Symbol Description Min Typ Max Units
TbCGETXCLK Transmit clock duty cycle 45 - 55 %
TGEMTXCKO RGMII_TX_DI[3:0], RGMII_TX_CTL output clock to out time —-0.50 - 0.50 ns
TGEMRXDCK RGMII_RX_D[3:0], RGMII_RX_CTL input setup time 0.80 - - ns
TGEMRXCKD RGMII_RX_D[3:0], RGMII_RX_CTL input hold time 0.80 - - ns
TMDIOCLK MDC output clock period 400 - - ns
TmDIOCKH MDC clock High time 160 - - ns
TmpiockL MDC clock Low time 160 - - ns
Tmpiobck MDIO input data setup time 80 - - ns
TMDIOCKD MDIO input data hold time 0 - — ns
Tmplocko MDIO data output delay -20 - 170 ns
FGETXCLK RGMII_TX_CLK transmit clock frequency - 125 - MHz
FGERXCLK RGMII_RX_CLK receive clock frequency - 125 - MHz
FeNeT _rer_cLk | Ethernet reference clock frequency - 125 - MHz
Notes:

1. Test conditions: LVCMOS25, fast slew rate, 8 mA drive strength, 15 pF loads. Values in this table are specified during 1000 Mb/s operation.
2. LVCMOS25 slow slew rate and LVCMOS33 are not supported.

3. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

RewiTxok T\ /N / \___/

- JZ_ TGEMTXCKO

RGMII_TX_DI[3:0] X
RGMII_TX_CTL

A A A A

Rawmpxok TN\ /N /[ /[

TGEMRXDCK <—>|<->| TGEMRXCKD
RGMII_RX_DI[3:0]

RGMII_RX_CTL A X A X )C
TMDIOCKH ™ TmbDIOCLK TMDIOCKL
MDIO_CLK \ ;l; \ / 1: 1
|<— TmpIODCK —>|<->| TMDIOCKD
MDIO_IO (input) { X X X_
TMDIOCKO ‘
MDIO_IO (Output) :X X )L X

DS191_06_022013

Figure 7: RGMII Interface Timing Diagram
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SD/SDIO Interfaces

Table 39: SD/SDIO Interface High Speed Mode Switching Characteristics(1)

Symbol Description Min Typ Max Units
TbcspHSCLK SD device clock duty cycle - 50 - %
Tspuscko Clock to output delay, all outputs 2.00 - 12.00 ns
TspHSDCK Input setup time, all inputs 3.00 - - ns
TSDHSCKD Input hold time, all inputs 1.05 - - ns
Fsb_REF cLK SD reference clock frequency - - 125 MHz
FspHscLk High speed mode SD device clock frequency 0 - 50 MHz
Notes:

1. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads.
spp 1ok [ \ [ | U

SD{0,1}_DATA[3:0],

SD{0,1}_CMD (input)

A

|=— TspHspok —=———————— TspHsckp ——————>

<+—— TgpHscko —————™|

SD{0,1}_DATA[3:0],

SD{0,1}_CMD (output) } x —
191_07_022013
Figure 8: SD/SDIO Interface High Speed Mode Timing Diagram
Table 40: SD/SDIO Interface Switching Characteristics(1)

Symbol Description Min Typ Max Units
TpbcsbpscLk SD device clock duty cycle - 50 - %
Tspscko Clock to output delay, all outputs 2.00 - 12.00 ns
Tspspck Input setup time, all inputs 4.00 - - ns
Tspsckd Input hold time, all inputs 3.00 - - ns
Fspb_REF_cLK SD reference clock frequency - - 125 MHz
FspibcLk Clock frequency in identification mode - - 400 KHz
FspscLk Standard mode SD device clock frequency 0 - 25 MHz
Notes:

1. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads.
SD{0,1}_CLK [ \ / \ /
|‘— Tspspck —* = Tgpsckp ———————*>
SD{0,1}_DATA[3:0], Y X
SD{0,1}_CMD (input)
~—| Tspscko
SD{0,1}_DATA[3:0], x
SD{0,1}_CMD (output)

DS191_108_030113

Figure 9: SD/SDIO Interface Standard Mode Timing Diagram
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12C Interfaces

Table 41: 12C Fast Mode Interface Switching Characteristics(1)

Symbol Description Min Typ Max Units
TDCI2CFCLK 12C{0,1}SCL duty cycle - 50 - %
Ti2cECKO 12C{0,1}SDAO clock to out delay - - 900 ns
TiacFDCK 12C{0,1}SDAI setup time 100 - - ns
FiacreLk 12C{0,1}SCL clock frequency - - 400 KHz
Notes:

1. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads.
12C{0,1}SCL YO /—  \ /-
TiacFDCK
12C{0,1}SDAI X
Ti2cFcko
12C{0,1}SDAO / X
DS191_08_022013
Figure 10: 12C Fast Mode Interface Timing Diagram
Table 42: 12C Standard Mode Interface Switching Characteristics(!)

Symbol Description Min Typ Max Units
TbclecscLk 12C{0,1}SCL duty cycle - 50 - %
Tiacscko 12C{0,1}SDAO clock to out delay - - 3450 ns
Tiocspck 12C{0,1}SDAI setup time 250 - - ns
FiocscLk 12C{0,1}SCL clock frequency - - 100 KHz
Notes:

1. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads.
12C{0,1}SCL /  \ /—  \ /-
Tiacsbck
12C{0,1}SDAI X
Tiacscko

12C{0,1}SDAO / X

DS191_09_022013
Figure 11: 12C Standard Mode Interface Timing Diagram
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SPI Interfaces

Table 43: SPI Master Mode Interface Switching Characteristics(1)

Symbol Description Min Typ Max Units
TbcoMsPICLK SPI master mode clock duty cycle - 50 - %
TmsPIDCK Input setup time for SPI{0,1}_MISO 2.00 - - ns
TmsPICKD Input hold time for SPI{0,1}_MISO 8.20 - - ns
TumsPICKO Output delay for SPI{0,1}_MOSI and SPI{0,1}_SS -3.10 - 3.90 ns
TmsPISSCLK Slave select asserted to first active clock edge 1 - - Fspi_Rer_cLk cycles
TmsPicLKSS Last active clock edge to slave select deasserted 0.5 - - Fspi_Rer_cLk cycles
FmspicLK SPI master mode device clock frequency - - 50.00 MHz
Fspi_rer cik | SPI reference clock frequency - - 200.00 MHz
Notes:

1. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads.

SPI{0,1)_SS \ (}(} B
TMSPISSCLK
SPI{0,1}_CLK (CPOL=0) \ / / \ / \( /
. TMSPICLKSS
SPI{0,1}_CLK (CPOL=1) / \ \ / \ &\ \
> |+ Tuspicko

SPI{0,1}_MOS| —————————{ Dn ) Dn—1 X D Dn-3 \Cx DO —

TMmSPICKD

TmsPIDCK

SPI{0,1}_MISO =—— Dn e T I\ }—

17
DS191_10_022013

Figure 12: SPI Master (CPHA = 0) Interface Timing Diagram

SPI{0,1}_SS \ « [
SPI{0,1}_CLK (CPOL=0) / / \ \ [/ \ S,\
TMSPISSCLK TMSPICLKSS
SPI{0,1}_CLK (CPOL=1) \ \ / / \ / \( ,’
—| | TmsPICKO
SPI{0,1}_MOSI { Dn X Dn—1 T Dn-3 \)r_x DO —
TmSPICKD
TmsPIDCK
SPI{0,1}_MISO Dn T b2 X Dn-3 X}\ DO —
DS191_11_022013
Figure 13: SPI Master (CPHA = 1) Interface Timing Diagram
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Table 44: SPI Slave Mode Interface Switching Characteristics(1(2)

Symbol Description Min Max Units
Tsspipck Input setup time for SPI{0,1}_MOSI and SPI{0,1}_SS 1 - Fspi_Rer_cLk cycles
TsspickD Input hold time for SP1{0,1}_MOSI and SPI{0,1}_SS 1 - Fspi_REF_cLk CycCles
Tsspicko Output delay for SPI{0,1}_MISO 0 2.6 Fspi_REF cLk Cycles
TsspPisscLK Slave select asserted to first active clock edge 1 - Fspi_Rer_cLk cycles
TsspicLKkss Last active clock edge to slave select deasserted 1 - Fspi_Rer_cLk cycles
FsspicLk SPI slave mode device clock frequency - 25 MHz
Fspi_rer cik | SPI reference clock frequency - 200 MHz
Notes:

1. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads.
2. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

SPI{0,1}_SS [
TSSPISSCLK

SPI{0,1}_CLK (CPOL=0) \ / / \ / \ /
1 TsspicLkss [~

SPI{0,1}_CLK (CPOL=1) [/ \ _/ v/ \

TsspicKD
TsspiDCK
SPI{0,1)_MOS| ————— Dn Dn—1 pn2 X - DO )
—=| = Tsspicko
SPHO) MISO———————__On N Ot K On2 X On3 K D0 p——
DS191_12_022013
Figure 14: SPI Slave (CPHA = 0) Interface Timing Diagram

SPI{0,1}_SS « [

SPI{0,1}_CLK (CPOL=0) / / \ \ / \ S)\

TsspisscLK TsspPICLKSS
SPI{0,1}_CLK (CPOL=1) \ \ / / \ / \S /
TssPICKD
TsspPIDCK
SPI{0,1}_MOSI Dn Dn—1 b2 X Dn-3 ))\ DO —
—| < TssPICKO

SPI{0,1}_MISO { Dn X Dn-1 Dn-2 X Dn-3 \,r_x DO —

DS191_13_021013

Figure 15: SPI Slave (CPHA = 1) Interface Timing Diagram
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CAN Interfaces

Table 45: CAN Interface Switching Characteristics(1)

Symbol Description Min Max Units
TpPWCANRX Minimum receive pulse width 1 - us
TPWCANTX Minimum transmit pulse width 1 - ps

Internally sourced CAN reference clock frequency - 100 MHz
Fcan_RErF_cLk
Externally sourced CAN reference clock frequency - 40 MHz

Notes:
1. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads.

PJTAG Interfaces

Table 46: PJTAG Interface(1)(2)

Symbol Description Min Max Units
TryTAGDCK PJTAG input setup time 2.4 - ns
TrJyTAGCKD PJTAG input hold time 2.0 - ns
TpyTAGCKO PJTAG clock to out delay _ 125 ns
TryTAGCLK PJTAG clock frequency _ 20 MHz
Notes:

1. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads.
2. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

PJTAGCLK \ /

TpytagDCK | TPJTAGCKD

PJTAGTMS, PJTAGTDI

~—— TpyTAGCKO—

PJTAGTDO

DS191_14_022013

Figure 16: PJTAG Interface Timing Diagram
UART Interfaces

Table 47: UART Interface Switching Characteristics(1)

Symbol Description Min Max Units
BAUDymax Maximum transmit baud rate - 1 Mb/s
BAUDRxmaX Maximum receive baud rate - 1 Mb/s
Fuart_Rer_cLk | UART reference clock frequency - 100 MHz
Notes:

1. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads.

DS191 (v1.17) November 24, 2015 www.xilinx.com

Product Specification | Send Feedback I 33




Distributor of Xilinx: Excellent Integrated System Limited
Datasheet of EK-Z7-ZC706-CES-G - ZYNQ-7000 SOC ZC706 EVAL KIT
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

8

1¢8

o

: 'l

.f
72

OMmponen

r
A
-

£ XILINX. Zynq-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

GPIO Interfaces

Table 48: GPIO Banks Switching Characteristics(1)

Symbol Description Min Max Units
TpwaPIOH Input high pulse width 10 x 1/cpuix - us
TpwaPIOL Input low pulse width 10 x 1/cpuix - ps
Notes:

1. Pulse width requirement for interrupt.

<~ TpwaPIOH

TewapioL ———™

\ J

DS191_15_022013

GPIO /

Figure 17: GPIO Interface Timing Diagram
Trace Interface

Table 49: Trace Interface Switching Characteristics(1)

Symbol Description Min Max Units
Trcecko Trace clock to output delay, all outputs -1.4 1.5 ns
TbeTcECLK Trace clock duty cycle 40 60 %
FrcecLk Trace clock frequency - 80 MHz
Notes:

1. Test conditions: LVCMOS25, fast slew rate, 8 mA drive strength, 15 pF loads.
Triple Timer Counter Interface

Table 50: Triple Timer Counter interface Switching Characteristics(1)

Symbol Description Min Max Units
TpwTTCOCLK Triple timer counter output clock pulse width 2 x 1/cputx - ns
FrrcocLk Triple timer counter output clock frequency - cpulx/4 MHz
TrrCICLKH Triple timer counter input clock high pulse width 1.5 x 1/cpuix - ns
TrreicLKL Triple timer counter input clock low pulse width 1.5 x 1/cpuix - ns
FrrcicLk Triple timer counter input clock frequency - cpulx/3 MHz
Notes:

1. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

Watchdog Timer
Table 51: Watchdog Timer Switching Characteristics

Symbol Description Min Max Units
Fwotcik Watchdog timer input clock frequency - 10 MHz
Notes:

1. Applies to external input clock through MIO pin only.
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£ XILINX. Zynq-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

PL Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in the PL. The
numbers reported here are worst-case values; they have all been fully characterized. These values are subject to the same
guidelines as the AC Switching Characteristics, page 15. In each table, the I/0 bank type is either High Performance (HP)
or High Range (HR).

Table 52: PL Networking Applications Interface Performances

Description y QrBank Speed Grade Units

ype -3E -2E/-21/-2L1 | -1C/-11 | -1Q/-1LQ
SDR LVDS transmitter (using OSERDES; DATA_WIDTH =4 to 8) HR 710 710 625 625 Mb/s
HP 710 710 625 625 Mb/s
DDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 14) HR 1250 1250 950 950 Mb/s
HP 1600 1400 1250 1250 Mb/s
SDR LVDS receiver (SFI-4.1)(" HR 710 710 625 625 Mb/s
HP 710 710 625 625 Mb/s
DDR LVDS receiver (SPI-4.2)(1) HR 1250 1250 950 950 Mb/s
HP 1600 1400 1250 1250 Mb/s

Notes:

1. LVDS receivers are typically bounded with certain applications where specific dynamic phase-alignment (DPA) algorithms dominate
deterministic performance.

Table 53 provides the maximum data rates for applicable memory standards using the Zyng-7000 AP SoC memory PHY.
The final performance of the memory interface is determined through a complete design implemented in the Vivado or ISE
Design Suite, following guidelines in the Zynq-7000 AP SoC and 7 Series Devices Memory Interface Solutions User Guide
(UG586).
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Table 53: Maximum Physical Interface (PHY) Rate for Memory Interfaces IP available with the Memory Interface
Generator (FF and RF Packages)(1)(2)

Speed Grade
Standard | VOBankType | Vooaux 1o -3E -2E/-21 : 2L acHl | aaeia | UM
4:1 Memory Controllers
HP 2.0V 186603 186603 1600 1600 1066 Mb/s
DDR3 HP 1.8V 1600 1333 1333 1066 800 Mb/s
HR N/A 1066 1066 1066 800 800 Mb/s
HP 2.0V 1600 1600 1600 1333 1066 Mb/s
DDR3L HP 1.8V 1333 1066 1066 800 800 Mb/s
HR N/A 800 800 800 667 N/A Mb/s
HP 2.0V 800 800 800 800 667 Mb/s
DDR2 HP 1.8V 800 800 800 800 667 Mb/s
HR N/A 800 800 800 800 533 Mb/s
HP 2.0V 800 667 667 667 550 MHz
RLDRAM I HP 1.8V 550 500 500 450 400 MHz
HR N/A N/A
2:1 Memory Controllers
HP 2.0V Mb/s
DDR3 HP 1.8V 1066 1066 1066 800 667 Mb/s
HR N/A Mb/s
HP 2.0V Mb/s
DDRAL o Y 1066 1066 1066 800 667 Mo/
HR N/A 800 800 800 667 N/A Mb/s
HP 2.0V 667
DDR2 HP 1.8V 800 800 800 800 667 Mb/s
HR N/A 533
HP 2.0V
QDR 1+ P Py 550 500 500 450 300 MHz
HR N/A 500 450 450 400 300 MHz
HP 2.0V
RLDRAM I HP 1.8V 533 500 500 450 400 MHz
HR N/A
HP 2.0V Mb/s
LPDDR2 HP 1.8V 667 667 667 667 533 Mb/s
HR N/A Mb/s
Notes:

1. Vggr tracking is required. For more information, see the Zynq-7000 AP SoC and 7 Series Devices Memory Interface Solutions User
Guide (UG586).

2. When using the internal Vggg the maximum data rate is 800 Mb/s (400 MHz).
For designs using 1866 Mb/s components, contact Xilinx Technical Support.

4. The maximum QDRI+ performance specifications are for burst-length 4 (BL = 4) implementations. Burst length 2 (BL = 2) implementations
are limited to 333 MHz for all speed grades and I/O bank types.

@
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Table 54: Maximum Physical Interface (PHY) Rate for Memory Interfaces IP available with the Memory Interface
Generator (FB, RB, and SB Packages)(1)(2)

Standarg | V0 BankType | Veoaux io®) 3E -zE/-zu-s:_Ted Grad: CH1I 1Q Onits

4:1 Memory Controllers

DDR3 HP N/A 1333 1066 800 800 Mb/s
HR N/A 1066 800 800 800 Mb/s
HP N/A 1066 800 667 667 Mb/s

DDR3L HR N/A 800 800 667 N/A Mb/s
HP N/A 800 800 800 667 Mb/s

bDR2 HR N/A 800 667 667 533 Mb/s

RLDRAM i HP N/A 550 500 450 350 MHz
HR N/A N/A

2:1 Memory Controllers

DDR3 HP N/A 1066 1066 800 667 Mb/s
HR N/A 1066 800 800 667 Mb/s

DDRAL HP N/A 1066 800 667 667 Mb/s
HR N/A 800 800 667 N/A Mb/s

DDR2 HP N/A 800 800 800 667 Mb/s
HR N/A 800 667 667 533 Mb/s

QDR 11+ HP N/A 550 500 450 300 MHz
HR N/A 450 400 350 300 MHz

RLDRAM II AP N/A 533 500 450 400 MHz
HR N/A

LPDDR2 HP N/A 667 667 667 400 Mb/s
HR N/A 667 667 533 400 Mb/s

Notes:

1. Vggr tracking is required. For more information, see the Zynq-7000 AP SoC and 7 Series Devices Memory Interface Solutions User
Guide (UG586).

2. When using the internal Vgep the maximum data rate is 800 Mb/s (400 MHz).
FB, RB, and SB packages do not have separate Vocaux_jo SUpply pins to adjust the pre-driver voltage of the HP I/0 banks.

4. The maximum QDRII+ performance specifications are for burst-length 4 (BL = 4) implementations. Burst length 2 (BL = 2) implementations
are limited to 333 MHz for all speed grades and I/O bank types.

w
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Zynqg-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

PL Switching Characteristics

I0B Pad Input/Output/3-State

Table 55 (high-range IOB (HR)) and Table 56 (high-performance IOB (HP)) summarizes the values of standard-specific data
input delay adjustments, output delays terminating at pads (based on standard) and 3-state delays.

* Top is described as the delay from I0B pad through the input buffer to the I-pin of an IOB pad. The delay varies
depending on the capability of the SelectlO input buffer.

* Toop is described as the delay from the O pin to the IOB pad through the output buffer of an IOB pad. The delay varies
depending on the capability of the SelectlO output buffer.

* Torp is described as the delay from the T pin to the IOB pad through the output buffer of an IOB pad, when 3-state is
disabled. The delay varies depending on the SelectlO capability of the output buffer. In HP 1/0 banks, the internal DCI
termination turn-on time is always faster than T ,otp when the DCITERMDISABLE pin is used. In HR I/O banks, the
IN_TERM termination turn-on time is always faster than T,gtp when the INTERMDISABLE pin is used.

Table 55: 10B High Range (HR) Switching Characteristics

Tiopi Tioor Tiotp
/O Standard Speed Grade Speed Grade Speed Grade Units
3 2 ac % | e PR ack 1% | e 25 e 1%
LVTTL_S4 1.31 1.42 164 | 164 | 3.77 | 3.90 | 4.00 | 4.00 | 352 3.67 | 3.86 | 3.86 ns
LVTTL_S8 1.31 1.42 164 | 164 | 350 | 3.64 | 3.73 | 3.73 | 3.26 3.40 | 3.60 | 3.60 ns
LVTTL_S12 1.31 1.42 1.64 1.64 | 3.49 3.62 3.72 | 3.72 3.24 3.39 3.58 | 3.58 ns
LVTTL_S16 1.31 1.42 1.64 1.64 | 3.03 3.17 3.26 | 3.26 2.79 2.93 3.13 | 3.13 ns
LVTTL_S24 1.31 1.42 1.64 1.64 | 3.25 3.39 3.48 | 3.48 3.01 3.15 3.35 | 3.35 ns
LVTTL_F4 1.31 1.42 164 | 164 | 322 | 3.36 | 3.45 | 3.45 | 298 3.12 | 3.32 | 3.32 ns
LVTTL_F8 1.31 1.42 164 | 1.64 | 2.71 284 | 293 | 293 | 246 2.61 2.80 | 2.80 ns
LVTTL_F12 1.31 1.42 164 | 164 | 269 | 282 | 292 | 292 | 244 259 | 279 | 2.79 ns
LVTTL_F16 1.31 1.42 164 | 164 | 257 | 285 | 3.15 | 3.15 | 233 2.61 3.02 | 3.02 ns
LVTTL_F24 1.31 1.42 164 | 1.64 | 2.41 264 | 289 | 3.04 | 2.16 2.41 276 | 291 ns
LVDS_25 0.64 0.68 0.80 | 0.87 1.36 1.47 1.55 1.55 1.11 1.24 1.41 1.41 ns
MINI_LVDS_25 068 | 0.70 | 0.79 | 0.87 | 1.36 | 1.47 155 | 1.55 1.11 1.24 1.41 1.41 ns
BLVDS_25 065 | 069 | 0.80 | 0.85 | 1.83 | 2.02 | 220 | 2,57 1.59 1.79 | 2.07 | 244 ns
RSDS_25 063 | 068 | 0.79 | 087 | 1.36 | 1.48 | 155 | 1.55 | 1.11 1.24 | 1.41 1.41 ns
PPDS_25 065 | 069 | 0.80 | 0.87 | 1.36 | 1.49 1.58 | 1.58 1.11 1.25 145 | 145 ns
TMDS_33 072 | 0.76 | 0.86 | 0.90 | 143 | 1.54 1.60 | 1.60 1.18 1.31 147 | 147 ns
PCI33_3 1.28 | 1.41 165 | 1.65 | 2.71 3.08 | 3.52 | 3.52 | 246 2.84 | 339 | 3.39 ns
HSUL_12_S 0.63 | 0.64 | 0.71 085 | 1.77 | 190 | 2.00 | 2.00 1.52 1.67 186 | 1.86 ns
HSUL_12_F 0.63 | 0.64 | 0.71 085 | 1.26 | 1.40 1.50 | 1.50 1.01 1.16 1.37 | 1.37 ns
DIFF_HSUL_12_S 0.58 | 0.61 0.70 | 0.84 | 155 | 1.68 1.78 | 1.78 1.30 1.45 165 | 1.65 ns
DIFF_HSUL_12_F 0.58 | 0.61 0.70 | 0.84 | 1.16 | 1.28 1.35 | 1.35 | 0.92 1.04 1.21 1.21 ns
MOBILE_DDR_S 064 | 066 | 0.74 | 0.74 | 258 | 2.91 3.31 3.31 2.33 268 | 3.17 | 3.17 ns
MOBILE_DDR_F 064 | 066 | 0.74 | 0.74 | 1.91 213 | 2.36 | 2.36 1.66 1.89 | 223 | 2.28 ns
DIFF_MOBILE_DDR_S 063 | 066 | 0.75 | 0.75 | 2.51 284 | 324 | 324 | 226 2.61 3.10 | 3.10 ns
DIFF_MOBILE_DDR_F 063 | 066 | 0.75 | 0.75 | 1.89 | 2.11 234 | 234 1.64 1.88 | 2.21 2.21 ns
HSTL_I_S 0.61 064 | 0.73 | 0.84 | 1.55 1.69 1.80 | 1.80 1.30 1.46 1.67 | 1.67 ns
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Table 55: 10B High Range (HR) Switching Characteristics (Cont’d)

Tiopi Tioop Tiote
I/O Standard Speed Grade Speed Grade Speed Grade Units
I e R TR T - o R TR TR I - o R TR T
HSTL_II_S 0.61 0.64 | 0.73 | 0.84 | 1.21 1.34 1.43 | 1.61 0.96 1.11 1.30 | 1.47 ns
HSTL_I_18_S 0.64 | 067 | 0.76 | 0.85 1.28 1.39 1.45 1.45 1.04 1.16 1.31 1.32 ns
HSTL_II_18_S 0.64 | 067 | 0.76 | 0.85 1.18 1.31 1.40 | 1.57 | 0.93 1.08 127 | 144 ns
DIFF_HSTL_I_S 0.63 0.67 0.77 0.84 1.42 1.54 1.61 1.78 1.17 1.31 1.48 1.65 ns
DIFF_HSTL_I_S 063 | 067 | 0.77 | 0.84 | 1.15 1.24 1.27 | 1.61 0.91 1.01 114 | 147 ns
DIFF_HSTL_I1_18_S 0.65 | 069 | 0.78 | 0.84 | 1.27 1.38 143 | 145 1.03 1.14 1.30 | 1.32 ns
DIFF_HSTL_1l_18_S 0.65 | 0.69 0.78 | 0.85 1.14 1.23 1.26 | 1.57 | 0.90 1.00 113 | 144 ns
HSTL_I_F 0.61 0.64 | 0.73 | 0.84 | 1.10 1.19 1.23 | 1.31 0.85 0.96 1.10 | 1.18 ns
HSTL_II_F 0.61 0.64 | 0.73 | 0.84 | 1.05 1.18 1.28 | 1.31 0.80 0.95 1.15 | 1.18 ns
HSTL_I_18_F 064 | 067 | 0.76 | 0.85 1.05 1.18 128 | 1.36 | 0.80 0.95 115 | 1.22 ns
HSTL_II_18_F 064 | 0.67 | 0.76 | 0.85 1.03 1.14 1.23 | 1.32 0.78 0.90 1.10 | 1.19 ns
DIFF_HSTL_I_F 0.63 | 067 | 0.77 | 0.84 | 1.09 1.18 1.22 1.31 0.84 0.95 1.09 | 1.18 ns
DIFF_HSTL_II_F 063 | 067 | 0.77 | 0.84 | 1.02 1.11 1.14 | 1.31 0.77 0.88 1.01 1.18 ns
DIFF_HSTL_I_18_F 0.65 | 069 | 0.78 | 0.84 | 1.08 1.17 1.21 1.36 | 0.83 0.94 1.07 | 1.22 ns
DIFF_HSTL_lI_18_F 0.65 | 0.69 0.78 | 0.85 1.01 1.10 113 | 1.32 | 0.76 0.87 1.00 | 1.19 ns
LVCMOS33_S4 1.31 1.40 160 | 1.60 | 3.77 | 3.90 | 4.00 | 4.00 | 3.52 3.67 3.86 | 3.86 ns
LVCMOS33_S8 1.31 1.40 1.60 1.60 3.49 3.62 3.72 3.72 3.24 3.39 3.58 3.58 ns
LVCMOS33_S12 1.31 1.40 1.60 1.60 3.05 3.18 3.28 3.28 2.80 2.95 3.15 3.15 ns
LVCMOS33_S16 1.31 1.40 1.60 | 1.60 | 3.06 | 3.43 | 3.88 | 3.88 | 2.81 3.20 3.75 | 3.75 ns
LVCMOS33_F4 1.31 1.40 1.60 | 1.60 | 3.22 3.36 | 345 | 345 | 2.98 3.12 3.32 | 3.32 ns
LVCMOS33_F8 1.31 1.40 1.60 | 1.60 | 2.71 284 | 293 | 293 | 2.46 2.61 2.80 | 2.80 ns
LVCMOS33_F12 1.31 1.40 160 | 160 | 257 | 285 | 3.15 | 3.15 | 2.33 2.61 3.02 | 3.02 ns
LVCMOS33_F16 1.31 1.40 1.60 1.60 2.44 2.69 2.96 | 2.96 2.19 2.45 2.82 2.82 ns
LVCMOS25_S4 1.08 1.16 1.32 1.35 3.08 3.22 3.31 3.31 2.84 2.98 3.18 3.18 ns
LVCMOS25_S8 1.08 1.16 1.32 1.35 2.85 2.98 3.07 3.08 2.60 2.75 2.94 | 2.94 ns
LVCMOS25_S12 1.08 1.16 1.32 135 | 244 | 257 | 267 | 2.67 | 2.19 2.34 254 | 2.54 ns
LVCMOS25_S16 1.08 1.16 1.32 135 | 279 | 292 | 3.01 3.01 2.54 2.68 2.88 | 2.88 ns
LVCMOS25_F4 1.08 1.16 1.32 135 | 2.71 2.84 | 293 | 293 | 2.46 2.61 2.80 | 2.80 ns
LVCMOS25_F8 1.08 1.16 1.32 1.35 2.14 2.28 2.37 2.37 1.90 2.04 224 | 2.24 ns
LVCMOS25_F12 1.08 1.16 1.32 1.35 2.15 2.29 2.52 2.52 1.91 2.05 2.38 | 2.38 ns
LVCMOS25_F16 1.08 1.16 1.32 1.35 1.92 2.17 2.45 2.45 1.67 1.94 2.32 2.32 ns
LVCMOS18_S4 064 | 066 | 0.74 | 0.95 1.55 1.68 1.78 | 1.78 1.30 1.45 1.65 | 1.65 ns
LVCMOS18_S8 064 | 066 | 0.74 | 095 | 214 | 228 | 2.37 | 2.37 1.90 2.04 224 | 2.24 ns
LVCMOS18_S12 064 | 066 | 0.74 | 095 | 214 | 228 | 2.37 | 2.37 1.90 2.04 224 | 2.24 ns
LVCMOS18_S16 064 | 066 | 0.74 | 0.95 1.49 1.62 1.72 1.72 1.24 1.39 1.58 | 1.58 ns
LVCMOS18_S24 0.64 | 066 | 0.74 | 0.95 1.74 192 | 2.08 | 222 1.50 1.69 1.95 | 2.08 ns
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Table 55: 10B High Range (HR) Switching Characteristics (Cont’d)

Tiopi Tioop Tiote
I/O Standard Speed Grade Speed Grade Speed Grade Units
I e R TR T - o R TR TR I - o R TR T
LVCMOS18_F4 064 | 066 | 0.74 | 095 | 1.38 | 1.51 1.61 1.64 1.13 1.28 147 | 1.50 ns
LVCMOS18_F8 064 | 066 | 0.74 | 095 | 1.64 | 1.78 1.87 | 1.87 1.40 1.54 1.74 | 1.74 ns
LVCMOS18_F12 064 | 066 | 0.74 | 095 | 1.64 | 1.78 1.87 | 1.87 1.40 1.54 1.74 | 1.74 ns
LVCMOS18_F16 0.64 0.66 0.74 | 0.95 1.52 1.68 1.81 1.81 1.28 1.45 1.68 1.68 ns
LVCMOS18_F24 064 | 066 | 0.74 | 095 | 1.34 | 1.46 1.55 | 2.09 1.09 1.23 142 | 1.96 ns
LVCMOS15_S4 0.66 | 0.69 | 0.81 093 | 1.86 | 200 | 2.09 | 2.09 1.62 1.76 1.96 | 1.96 ns
LVCMOS15_S8 0.66 | 0.69 | 0.81 093 | 205 | 218 | 2.28 | 2.28 1.80 195 | 214 | 215 ns
LVCMOS15_S12 0.66 | 0.69 | 0.81 093 | 183 | 203 | 223 | 2.23 1.59 1.80 | 2.10 | 2.10 ns
LVCMOS15_S16 0.66 | 0.69 | 0.81 093 | 1.76 | 195 | 213 | 2.13 1.52 1.72 1.99 | 1.99 ns
LVCMOS15_F4 0.66 | 0.69 | 0.81 093 | 1.63 | 1.76 1.86 | 1.86 1.38 1.53 1.72 | 1.72 ns
LVCMOS15_F8 0.66 | 0.69 | 0.81 093 | 1.79 | 199 | 218 | 2.18 1.55 1.76 | 2.05 | 2.05 ns
LVCMOS15_F12 0.66 | 0.69 | 0.81 093 | 140 | 1.54 1.65 | 1.65 1.15 1.31 152 | 1.52 ns
LVCMOS15_F16 0.66 | 0.69 | 0.81 093 | 1.37 | 1.51 1.61 1.89 1.13 1.27 148 | 1.75 ns
LVCMOS12_S4 0.88 | 0.91 1.00 | 117 | 253 | 267 | 276 | 276 | 2.29 243 | 263 | 2.63 ns
LVCMOS12_S8 0.88 | 0.91 1.00 | 117 | 205 | 2.18 | 228 | 2.28 1.80 195 | 214 | 215 ns
LVCMOS12_S12 0.88 | 0.91 1.00 | 117 | 1.75 | 1.89 1.98 | 1.98 1.51 1.65 185 | 1.85 ns
LVCMOS12_F4 0.88 0.91 1.00 1.17 1.94 2.07 217 | 217 1.69 1.84 2.04 | 2.04 ns
LVCMOS12_F8 0.88 0.91 1.00 1.17 1.50 1.64 1.73 1.73 1.26 1.40 1.60 1.60 ns
LVCMOS12_F12 0.88 | 0.91 1.00 | 117 | 1.54 | 1.71 1.87 | 1.87 1.29 1.48 1.74 | 1.74 ns
SSTL135_S 0.61 064 | 073 | 085 | 1.27 | 1.40 150 | 1.53 1.02 1.17 1.36 | 1.40 ns
SSTL15_S 0.61 064 | 073 | 0.73 | 1.24 | 1.37 147 | 1.53 | 0.99 1.14 1.33 | 1.40 ns
SSTL18_I_S 064 | 067 | 0.76 | 0.84 | 1.59 | 1.74 1.85 | 1.85 1.34 1.50 172 | 1.72 ns
SSTL18_II_S 0.64 0.67 0.76 | 0.85 1.27 1.40 1.50 1.50 1.02 1.17 1.36 1.36 ns
DIFF_SSTL135_S 0.59 0.61 0.73 | 0.85 1.27 1.40 1.50 1.53 1.02 1.17 1.36 1.40 ns
DIFF_SSTL15_S 0.63 0.67 0.77 | 0.85 1.24 1.37 1.47 1.53 0.99 1.14 1.33 1.40 ns
DIFF_SSTL18_I_S 065 | 069 | 0.78 | 0.85 | 1.50 | 1.63 1.72 | 1.82 1.26 1.40 159 | 1.69 ns
DIFF_SSTL18_II_S 065 | 069 | 0.78 | 085 | 1.13 | 1.22 125 | 1.50 | 0.88 0.99 112 | 1.36 ns
SSTL135_F 0.61 064 | 073 | 085 | 1.04 | 117 1.26 | 1.31 0.79 0.93 113 | 1.18 ns
SSTL15_F 0.61 064 | 0.73 | 0.73 1.04 1.17 1.26 1.26 0.79 0.93 1.13 1.13 ns
SSTL18_I_F 0.64 0.67 | 0.76 | 0.84 1.12 1.22 1.26 1.34 0.88 0.99 1.13 1.21 ns
SSTL18_II_F 0.64 0.67 0.76 | 0.85 1.05 1.18 1.28 1.32 0.80 0.95 1.15 1.19 ns
DIFF_SSTL135_F 0.59 | 0.61 0.73 | 0.85 | 1.04 | 117 1.26 | 1.31 0.79 0.93 113 | 1.18 ns
DIFF_SSTL15_F 063 | 067 | 0.77 | 0.85 | 1.04 | 1.17 126 | 1.26 | 0.79 0.93 113 | 1.13 ns
DIFF_SSTL18_I_F 065 | 069 | 0.78 | 0.85 | 1.10 | 1.19 1.23 | 1.34 | 0.85 0.96 1.10 | 1.21 ns
DIFF_SSTL18_II_F 065 | 069 | 0.78 | 085 | 1.02 | 110 | 1.14 | 1.32 | 0.77 | 0.87 | 1.00 | 1.19 | ns
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Table 56: 10B High Performance (HP) Switching Characteristics

Tiopi Tioop Tiotp
/O Standard Speed Grade Speed Grade Speed Grade Units
e 258 e % e 25 ek J& se 25 ack [
LvVvDS 075 | 0.79 | 0.92 | 0.96 | 1.05 | 1.17 124 | 1.26 | 0.88 1.01 1.08 | 1.10 ns
HSUL_12_S 069 | 072 | 0.82 | 098 | 165 | 1.84 | 205 | 2.05 | 1.48 1.68 1.89 | 1.89 ns
HSUL_12_F 069 | 0.72 | 0.82 | 0.98 | 1.39 | 1.54 168 | 1.68 | 1.22 1.38 1.52 | 1.52 ns
DIFF_HSUL_12_S 069 | 0.72 | 0.82 | 098 | 165 | 1.84 | 205 | 2.05 | 1.48 1.68 1.89 | 1.89 ns
DIFF_HSUL_12_F 0.69 | 0.72 0.82 | 0.98 | 1.39 1.54 1.68 1.68 | 1.22 1.38 1.52 | 1.52 ns
DIFF_HSUL_12_DCI_S 069 | 0.72 | 0.82 | 0.82 | 1.78 | 1.91 2.05 | 2.05 | 1.61 1.76 1.89 | 1.89 ns
DIFF_HSUL_12_DCI_F 069 | 0.72 | 0.82 | 0.82 | 1.56 | 1.67 1.76 | 1.76 | 1.39 1.51 1.60 | 1.60 ns
HSTL_I_S 068 | 0.72 | 0.82 | 0.90 | 1.15 | 1.28 1.38 | 1.38 | 0.98 1.12 1.22 | 1.22 ns
HSTL_II_S 068 | 0.72 | 0.82 | 0.90 | 1.05 | 1.17 1.26 | 1.27 | 0.88 1.01 1.10 | 1.1 ns
HSTL_I_18_S 070 | 0.72 | 0.82 | 0.95 | 112 | 1.24 1.34 | 1.34 | 0.95 1.08 1.18 | 1.18 ns
HSTL_II_18_S 070 | 0.72 | 0.82 | 0.90 | 1.06 | 1.18 126 | 1.27 | 0.89 1.02 1.10 | 1.1 ns
HSTL_I_12_S 068 | 0.72 | 0.82 | 0.96 | 1.14 | 1.27 1.37 | 1.37 | 0.97 1.11 1.21 | 1.21 ns
HSTL_I_DCI_S 068 | 0.72 | 0.82 | 0.90 | 1.11 1.23 1.33 | 1.33 | 0.94 1.07 117 | 117 ns
HSTL_II_DCI_S 068 | 0.72 | 0.82 | 0.85 | 1.05 | 1.17 1.26 | 1.26 | 0.88 1.01 1.10 | 1.10 ns
HSTL_II_T_DCI_S 070 | 0.72 | 0.82 | 0.82 | 1.15 | 1.28 1.38 | 1.38 | 0.98 1.12 1.22 | 1.22 ns
HSTL_I_DCI_18_S 0.70 | 0.72 | 0.82 | 0.90 | 1.11 1.23 1.33 | 1.33 | 0.94 1.07 117 | 117 ns
HSTL_II_DCI_18_S 070 | 0.72 | 0.82 | 0.82 | 1.05 | 1.16 124 | 1.24 | 0.88 1.00 1.08 | 1.08 ns
HSTL_Il _T_DCI_18_S 0.70 | 0.72 0.82 | 0.84 | 1.11 1.23 1.33 1.34 | 0.94 1.07 117 | 1.18 ns
DIFF_HSTL_I_S 075 | 0.79 | 092 | 1.02 | 1.15 | 1.28 1.38 | 1.38 | 0.98 1.12 1.22 | 1.22 ns
DIFF_HSTL_II_S 075 | 0.79 | 0.92 | 1.02 | 1.05 | 1.17 1.26 | 1.32 | 0.88 1.01 1.10 | 1.16 ns
DIFF_HSTL_I_DCI_S 075 | 0.79 | 0.92 | 092 | 1.15 | 1.28 1.38 | 1.38 | 0.98 1.12 1.22 | 1.22 ns
DIFF_HSTL_II_DCI_S 0.75 | 0.79 | 0.92 | 0.92 | 1.05 | 1.17 1.26 | 1.26 | 0.88 1.01 1.10 | 1.10 ns
DIFF_HSTL_I_18_S 075 | 0.79 | 0.92 | 098 | 1.12 | 1.24 1.34 | 1.34 | 0.95 1.08 1.18 | 1.18 ns
DIFF_HSTL_lI_18_S 0.75 | 0.79 0.92 | 0.99 | 1.06 1.18 1.26 1.32 | 0.89 1.02 110 | 1.16 ns
DIFF_HSTL_I_DCI_18_S 0.75 | 0.79 0.92 | 0.92 | 1.11 1.23 1.33 1.33 | 0.94 1.07 117 | 1147 ns
DIFF_HSTL_II_DCI_18_S 075 | 0.79 | 0.92 | 093 | 1.05 | 1.16 124 | 1.26 | 0.88 1.00 1.08 | 1.10 ns
DIFF_HSTL_Il _T_DCI_18_S 0.75 | 0.79 | 0.92 | 0.92 | 1.11 1.23 1.33 | 1.33 | 0.94 1.07 117 | 117 ns
HSTL_I_F 068 | 0.72 | 0.82 | 0.90 | 1.02 | 1.14 122 | 1.22 | 0.85 | 0.98 1.06 | 1.06 ns
HSTL_II_F 068 | 0.72 | 0.82 | 0.90 | 0.97 | 1.08 115 | 1.115 | 0.80 | 0.92 | 0.99 | 0.99 ns
HSTL_I_18_F 0.70 | 0.72 0.82 | 0.95 | 1.04 1.16 1.24 1.24 | 0.87 1.00 1.08 | 1.08 ns
HSTL_II_18_F 0.70 | 0.72 0.82 | 0.90 | 0.98 1.09 1.16 1.20 | 0.81 0.94 1.00 | 1.03 ns
HSTL_I_12_F 0.68 | 0.72 0.82 | 0.96 | 1.02 1.13 1.21 1.21 0.85 0.97 1.05 | 1.05 ns
HSTL_I_DCI_F 068 | 0.72 | 0.82 | 0.90 | 1.04 | 1.16 124 | 1.24 | 0.87 1.00 1.08 | 1.08 ns
HSTL_II_DCI_F 068 | 0.72 | 0.82 | 0.85 | 0.97 | 1.08 1.15 | 1.15 | 0.80 | 0.92 | 0.99 | 0.99 ns
HSTL_II_T_DCI_F 070 | 0.72 | 0.82 | 0.82 | 1.02 | 1.14 122 | 1.22 | 0.85 | 0.98 1.06 | 1.06 ns
HSTL_I_DCI_18_F 070 | 0.72 | 0.82 | 0.90 | 1.04 | 1.16 124 | 1.24 | 0.87 1.00 1.08 | 1.08 ns
HSTL_II_DCI_18_F 070 | 0.72 | 0.82 | 0.82 | 0.98 | 1.09 1.16 | 1.16 | 0.81 0.93 1.00 | 1.00 ns
HSTL_Il _T_DCI_18_F 0.70 | 0.72 0.82 | 0.84 | 1.04 1.16 1.24 1.24 | 0.87 1.00 1.08 | 1.08 ns
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Zynqg-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

Table 56: 10B High Performance (HP) Switching Characteristics (Cont'd)

Tiopi Tioop Tiote
I/O Standard Speed Grade Speed Grade Speed Grade Units
s 25 e %8s 25k J% | e 25 ek 1
DIFF_HSTL_I_F 075 | 079 | 092 | 102 | 1.02 | 114 | 122 | 1.22 | 0.85 | 0.98 | 1.06 | 1.06 ns
DIFF_HSTL_II_F 075 | 079 | 092 | 1.02 | 097 | 1.08 | 1.15 | 1.20 | 0.80 | 0.92 | 0.99 | 1.03 ns
DIFF_HSTL_I_DCI_F 075 | 079 | 092 | 092 | 1.02 | 114 | 122 | 122 | 0.85 | 0.98 | 1.06 | 1.06 ns
DIFF_HSTL_II_DCI_F 075 | 0.79 | 092 | 092 | 097 | 1.08 | 1.15 | 1.15 | 0.80 | 0.92 | 0.99 | 0.99 ns
DIFF_HSTL_I_18_F 075 | 079 | 092 | 098 | 1.04 | 116 | 1.24 | 1.24 | 0.87 | 1.00 | 1.08 | 1.08 ns
DIFF_HSTL_II_18_F 075 | 0.79 | 092 | 0.99 | 098 | 1.09 | 1.16 | 1.24 | 0.81 094 | 1.00 | 1.08 ns
DIFF_HSTL_I_DCI_18_F 075 | 079 | 092 | 092 | 1.04 | 116 | 1.24 | 1.24 | 0.87 | 1.00 | 1.08 | 1.08 ns
DIFF_HSTL_II_DCI_18_F 075 | 0.79 | 092 | 093 | 098 | 1.09 | 1.16 | 1.18 | 0.81 0.93 | 1.00 | 1.02 ns
DIFF_HSTL_Il _T_DCI_18_F 075 | 079 | 092 | 092 | 1.04 | 116 | 124 | 1.24 | 0.87 | 1.00 | 1.08 | 1.08 ns
LVCMOS18_S2 047 | 050 | 0.60 | 0.90 | 395 | 428 | 485 | 485 | 3.78 | 413 | 4.69 | 4.69 ns
LVCMOS18_S4 047 | 050 | 0.60 | 0.90 | 267 | 298 | 3.43 | 343 | 250 | 2.82 3.27 | 3.27 ns
LVCMOS18_S6 047 | 050 | 0.60 | 0.90 | 214 | 238 | 272 | 272 | 1.97 | 222 | 256 | 2.56 ns
LVCMOS18_S8 0.47 | 050 | 0.60 | 0.90 | 1.98 | 2.21 252 | 252 | 1.81 2.05 | 2.36 | 2.36 ns
LVCMOS18_S12 047 | 050 | 0.60 | 0.90 | 1.70 | 1.91 217 | 217 | 1583 | 1.75 | 2.01 | 2.01 ns
LVCMOS18_S16 047 | 050 | 0.60 | 090 | 1.57 | 1.75 | 1.97 | 197 | 140 | 159 | 1.81 | 1.81 ns
LVCMOS18_F2 047 | 050 | 0.60 | 0.90 | 3.50 | 3.87 | 4.48 | 448 | 3.33 | 3.71 432 | 4.32 ns
LVCMOS18_F4 0.47 | 0.50 060 | 0.90 | 223 | 250 | 287 | 287 | 206 | 234 | 2.71 | 2.71 ns
LVCMOS18_F6 0.47 | 0.50 060 | 0.90 | 1.80 | 2.00 | 226 | 2.26 | 1.63 1.84 | 2.09 | 2.09 ns
LVCMOS18_F8 047 | 050 | 0.60 | 090 | 146 | 1.72 | 2.04 | 204 | 129 | 156 | 1.88 | 1.88 ns
LVCMOS18_F12 047 | 050 | 0.60 | 090 | 1.26 | 140 | 153 | 153 | 1.09 | 124 | 1.37 | 1.37 ns
LVCMOS18_F16 047 | 050 | 0.60 | 090 | 1.19 | 1.33 | 144 | 166 | 1.02 | 1.17 | 1.28 | 1.50 ns
LVCMOS15_S2 059 | 062 | 0.73 | 0.88 | 3.55 | 3.89 | 445 | 445 | 3.38 | 3.73 | 429 | 429 ns
LVCMOS15_S4 0.59 | 0.62 073 | 0.88 | 245 | 270 | 3.06 | 3.06 | 228 | 254 | 2.90 | 2.90 ns
LVCMOS15_S6 0.59 | 0.62 0.73 | 0.88 | 224 | 2.51 288 | 288 | 207 | 235 | 272 | 2.72 ns
LVCMOS15_S8 0.59 | 0.62 0.73 | 0.88 | 1.91 216 | 249 | 249 | 1.74 | 200 | 2.32 | 2.32 ns
LVCMOS15_S12 059 | 062 | 0.73 | 0.88 | 1.77 | 198 | 223 | 223 | 1.60 | 1.82 | 2.07 | 2.07 ns
LVCMOS15_S16 059 | 062 | 0.73 | 0.88 | 1.62 | 1.81 202 | 202 | 145 | 165 | 1.86 | 1.86 ns
LVCMOS15_F2 059 | 062 | 0.73 | 0.88 | 3.38 | 3.69 | 4.18 | 4.18 | 3.21 3.53 | 4.02 | 4.02 ns
LVCMOS15_F4 0.59 | 0.62 0.73 | 0.88 | 2.04 | 2.21 244 | 244 | 1.87 | 206 | 227 | 2.27 ns
LVCMOS15_F6 0.59 | 0.62 073 | 0.88 | 147 | 1.74 | 2.09 | 2.09 | 1.30 1.58 1.93 | 1.93 ns
LVCMOS15_F8 0.59 | 0.62 0.73 | 0.88 | 1.31 1.46 1.61 1.61 1.14 1.30 1.45 | 1.45 ns
LVCMOS15_F12 059 | 0.62 | 0.73 | 0.88 | 1.21 134 | 145 | 145 | 1.04 | 118 | 1.29 | 1.29 ns
LVCMOS15_F16 059 | 062 | 0.73 | 0.88 | 1.18 | 1.31 1.41 1.68 | 1.01 115 | 1.25 | 1.52 ns
LVCMOS12_S2 064 | 067 | 0.78 | 1.04 | 3.38 | 3.80 | 448 | 448 | 3.21 3.64 | 431 | 4.31 ns
LVCMOS12_S4 064 | 067 | 0.78 | 1.04 | 262 | 294 | 343 | 343 | 245 | 278 | 3.27 | 3.27 ns
LVCMOS12_S6 064 | 067 | 0.78 | 1.04 | 205 | 233 | 272 | 272 | 1.88 | 217 | 2.56 | 2.56 ns
LVCMOS12_S8 064 | 067 | 0.78 | 1.04 | 194 | 218 | 2.51 2.51 1.77 | 2.02 2.34 | 2.34 ns
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Zynqg-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

Table 56: 10B High Performance (HP) Switching Characteristics (Cont'd)

Tiopi Tioor Tiotp
I/O Standard Speed Grade Speed Grade Speed Grade Units
s 25 e %8s 25k J% | e 25 ek 1
LVCMOS12_F2 064 | 067 | 0.78 | 1.04 | 284 | 3.15 | 3.62 | 3.62 | 267 | 299 | 3.46 | 3.46 ns
LVCMOS12_F4 064 | 067 | 0.78 | 1.04 | 197 | 218 | 244 | 244 | 1.80 | 2.02 | 228 | 2.28 ns
LVCMOS12_F6 064 | 0.67 | 0.78 | 1.04 | 1.33 | 1.51 170 | 1.70 | 1.16 | 1.35 | 1.54 | 1.54 ns
LVCMOS12_F8 064 | 067 | 0.78 | 1.04 | 1.27 | 1.42 155 | 1.55 | 1.10 1.26 1.39 | 1.39 ns
LvDCI_18 047 | 050 | 060 | 0.87 | 199 | 215 | 235 | 235 | 1.82 | 199 | 219 | 2.19 ns
LVDCI_15 059 | 062 | 0.73 | 0.92 | 198 | 223 | 258 | 2.58 | 1.81 207 | 241 | 2.41 ns
LvDCI_Dv2_18 047 | 050 | 0.60 | 0.88 | 1.99 | 215 | 234 | 234 | 182 | 199 | 2.18 | 2.18 ns
LvDCI_DvV2_15 059 | 062 | 0.73 | 0.88 | 1.98 | 223 | 258 | 258 | 1.81 207 | 241 | 2.41 ns
HSLVDCI_18 068 | 0.72 | 0.82 | 090 | 199 | 215 | 235 | 235 | 1.82 | 199 | 219 | 2.19 ns
HSLVDCI_15 068 | 0.72 | 0.82 | 093 | 198 | 223 | 258 | 258 | 1.81 207 | 241 | 2.41 ns
SSTL18_I_S 0.68 | 0.72 082 | 0.95 | 1.02 | 1.15 124 | 1.24 | 0.85 | 0.99 1.08 | 1.08 ns
SSTL18_II_S 068 | 0.72 | 0.82 | 1.01 | 117 | 129 | 1.37 | 1.38 | 1.00 | 1.13 | 1.21 | 1.22 ns
SSTL18_I_DCI_S 068 | 0.72 | 0.82 | 0.87 | 092 | 1.06 | 117 | 1.18 | 0.75 | 0.90 | 1.01 | 1.02 ns
SSTL18_II_DCI_S 068 | 0.72 | 0.82 | 0.82 | 0.88 | 098 | 1.08 | 1.12 | 0.71 0.83 | 0.92 | 0.96 ns
SSTL18_II_T_DCI_S 068 | 0.72 | 0.82 | 098 | 092 | 1.06 | 117 | 118 | 0.75 | 0.90 | 1.01 | 1.02 ns
SSTL15_S 068 | 0.72 | 0.82 | 0.82 | 094 | 1.06 | 1.15 | 1.16 | 0.77 | 0.91 0.99 | 1.00 ns
SSTL15_DCI_S 068 | 0.72 | 0.82 | 0.90 | 094 | 1.06 | 1.15 | 1.16 | 0.77 | 0.90 | 0.99 | 1.00 ns
SSTL15_T_DCI_S 068 | 0.72 | 0.82 | 0.87 | 094 | 1.06 | 1.15 | 1.15 | 0.77 | 0.90 | 0.99 | 0.99 ns
SSTL135_S 069 | 0.72 | 082 | 093 | 097 | 110 | 119 | 1.20 | 0.80 | 0.94 | 1.03 | 1.03 ns
SSTL135_DCI_S 069 | 0.72 | 0.82 | 0.85 | 097 | 1.09 | 1.19 | 1.20 | 0.80 | 0.93 | 1.03 | 1.03 ns
SSTL135_T_DCI_S 069 | 0.72 | 082 | 093 | 097 | 1.09 | 119 | 1.20 | 0.80 | 093 | 1.03 | 1.03 ns
SSTL12_S 069 | 0.72 | 0.82 | 1.02 | 096 | 1.09 | 1.18 | 1.18 | 0.79 | 0.93 | 1.02 | 1.02 ns
SSTL12_DCI_S 0.69 | 0.72 0.82 | 0.90 | 1.08 | 1.17 1.27 | 1.27 | 0.86 1.01 1.1 1.11 ns
SSTL12_T_DCI_S 0.69 | 0.72 082 | 0.88 | 1.03 | 1.17 1.27 | 1.27 | 0.86 1.01 1.1 1.11 ns
DIFF_SSTL18_I_S 0.75 | 0.79 092 | 099 | 1.02 | 1.15 124 | 1.29 | 0.85 | 0.99 1.08 | 1.13 ns
DIFF_SSTL18_II_S 075 | 0.79 | 092 | 093 | 1.17 | 1.29 1.37 | 140 | 1.00 | 113 | 1.21 | 1.24 ns
DIFF_SSTL18_I_DCI_S 075 | 079 | 092 | 092 | 092 | 1.06 | 117 | 1.24 | 0.75 | 0.90 | 1.01 | 1.08 ns
DIFF_SSTL18_II_DCI_S 075 | 0.79 | 092 | 096 | 0.88 | 098 | 1.08 | 1.18 | 0.71 0.83 | 0.92 | 1.02 ns
DIFF_SSTL18_II_T_DCI_S 0.75 | 0.79 092 | 0.92 | 0.92 | 1.06 117 | 1.24 | 0.75 | 0.90 1.01 1.08 ns
DIFF_SSTL15_S 0.68 | 0.72 082 | 0.99 | 094 | 1.06 115 | 1.16 | 0.77 | 0.91 0.99 | 1.00 ns
DIFF_SSTL15_DCI_S 068 | 072 | 0.82 | 0.96 | 094 | 1.06 | 1.15 | 116 | 0.77 | 0.90 | 0.99 | 1.00 ns
DIFF_SSTL15_T_DCI_S 068 | 0.72 | 0.82 | 0.88 | 094 | 1.06 | 1.15 | 1.23 | 0.77 | 0.90 | 0.99 | 1.07 ns
DIFF_SSTL135_S 069 | 0.72 | 0.82 | 1.09 | 097 | 110 | 119 | 1.20 | 0.80 | 0.94 | 1.03 | 1.03 ns
DIFF_SSTL135_DCI_S 069 | 0.72 | 0.82 | 090 | 097 | 1.09 | 119 | 1.20 | 0.80 | 093 | 1.03 | 1.03 ns
DIFF_SSTL135_T_DCI_S 069 | 0.72 | 082 | 0.84 | 097 | 1.09 | 119 | 1.27 | 0.80 | 093 | 1.03 | 1.11 ns
DIFF_SSTL12_S 0.69 | 0.72 082 | 0.96 | 0.96 | 1.09 1.18 | 1.18 | 0.79 | 0.93 1.02 | 1.02 ns
DIFF_SSTL12_DCI_S 0.69 | 0.72 082 | 0.87 | 1.08 | 1.17 1.27 | 1.27 | 0.86 1.01 1.1 1.11 ns
DIFF_SSTL12_T_DCI_S 0.69 | 0.72 082 | 0.96 | 1.03 | 1.17 1.27 | 1.27 | 0.86 1.01 1.1 1.11 ns
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£ XILINX. Zynq-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics
Table 56: 10B High Performance (HP) Switching Characteristics (Cont'd)
Tiopi Tioop Tiote
I/O Standard Speed Grade Speed Grade Speed Grade Units
A B TA T[S I e R TR T _'11&” 3e 282 qcm 1Y

SSTL18_I_F 068 | 0.72 | 0.82 | 095 | 094 | 1.06 | 1.15 | 1.15 | 0.77 | 0.91 0.99 | 0.99 ns
SSTL18_II_F 068 | 0.72 | 0.82 | 1.01 | 097 | 1.09 | 1.16 | 1.21 | 0.80 | 0.93 | 1.00 | 1.05 ns
SSTL18_I_DCI_F 068 | 0.72 | 0.82 | 0.87 | 0.89 | 1.02 110 | 1.15 | 0.72 | 0.86 | 0.94 | 0.99 ns
SSTL18_II_DCI_F 0.68 | 0.72 0.82 | 0.82 | 0.89 | 1.02 110 | 110 | 0.72 | 0.86 | 0.94 | 0.94 ns
SSTL18_II_T_DCI_F 068 | 0.72 | 0.82 | 0.98 | 0.89 | 1.02 110 | 1.15 | 0.72 | 0.86 | 0.94 | 0.99 ns
SSTL15_F 068 | 0.72 | 0.82 | 0.82 | 0.89 | 1.01 1.09 | 1.09 | 0.72 | 0.85 | 0.93 | 0.93 ns
SSTL15_DCI_F 068 | 0.72 | 0.82 | 0.90 | 0.89 | 1.01 1.09 | 112 | 0.72 | 0.85 | 0.93 | 0.96 ns
SSTL15_T_DCI_F 068 | 0.72 | 0.82 | 0.87 | 0.89 | 1.01 1.09 | 112 | 0.72 | 0.85 | 0.93 | 0.96 ns
SSTL135_F 069 | 0.72 | 0.82 | 0.93 | 0.88 | 1.00 | 1.08 | 1.12 | 0.71 0.85 | 0.92 | 0.96 ns
SSTL135_DCI_F 069 | 0.72 | 0.82 | 0.85 | 0.89 | 1.00 | 1.08 | 1.12 | 0.72 | 0.85 | 0.92 | 0.96 ns
SSTL135_T_DCI_F 069 | 072 | 0.82 | 093 | 0.89 | 1.00 | 1.08 | 1.12 | 0.72 | 0.85 | 0.92 | 0.96 ns
SSTL12_F 069 | 0.72 | 0.82 | 1.02 | 0.88 | 1.00 | 1.08 | 1.12 | 0.71 0.84 | 0.92 | 0.96 ns
SSTL12_DCI_F 069 | 0.72 | 0.82 | 0.90 | 0.91 1.03 | 1.11 111 | 0.74 | 0.88 | 0.95 | 0.95 ns
SSTL12_T_DCI_F 069 | 0.72 | 0.82 | 0.88 | 0.91 1.03 | 1.11 112 | 0.74 | 0.88 | 0.95 | 0.96 ns
DIFF_SSTL18_I_F 075 | 0.79 | 092 | 099 | 094 | 1.06 | 1.15 | 1.23 | 0.77 | 0.91 0.99 | 1.07 ns
DIFF_SSTL18_II_F 075 | 079 | 092 | 093 | 097 | 1.09 | 1.16 | 1.24 | 0.80 | 0.93 | 1.00 | 1.08 ns
DIFF_SSTL18_I_DCI_F 0.75 | 0.79 092 | 0.92 | 0.89 | 1.02 110 | 1.23 | 0.72 | 0.86 | 0.94 | 1.07 ns
DIFF_SSTL18_II_DCI_F 0.75 | 0.79 092 | 0.96 | 0.89 | 1.02 110 | 1.16 | 0.72 | 0.86 | 0.94 | 1.00 ns
DIFF_SSTL18_II_T_DCI_F 075 | 0.79 | 092 | 0.92 | 0.89 | 1.02 110 | 1.24 | 0.72 | 0.86 | 0.94 | 1.08 ns
DIFF_SSTL15_F 068 | 0.72 | 0.82 | 0.99 | 0.89 | 1.01 1.09 | 1.09 | 0.72 | 0.85 | 0.93 | 0.93 ns
DIFF_SSTL15_DCI_F 068 | 0.72 | 0.82 | 0.96 | 0.89 | 1.01 1.09 | 112 | 0.72 | 0.85 | 0.93 | 0.96 ns
DIFF_SSTL15_T_DCI_F 068 | 0.72 | 0.82 | 0.88 | 0.89 | 1.01 1.09 | 1.20 | 0.72 | 0.85 | 0.93 | 1.03 ns
DIFF_SSTL135_F 069 | 0.72 | 0.82 | 1.09 | 0.88 | 1.00 | 1.08 | 1.12 | 0.71 0.85 | 0.92 | 0.96 ns
DIFF_SSTL135_DCI_F 069 | 0.72 | 0.82 | 0.90 | 0.89 | 1.00 | 1.08 | 1.12 | 0.72 | 0.85 | 0.92 | 0.96 ns
DIFF_SSTL135_T_DCI_F 069 | 0.72 | 0.82 | 0.84 | 0.89 | 1.00 | 1.08 | 1.20 | 0.72 | 0.85 | 0.92 | 1.03 ns
DIFF_SSTL12_F 069 | 0.72 | 0.82 | 0.96 | 0.88 | 1.00 | 1.08 | 1.12 | 0.71 0.84 | 0.92 | 0.96 ns
DIFF_SSTL12_DCI_F 069 | 0.72 | 0.82 | 0.87 | 0.91 1.03 | 1.11 111 | 0.74 | 0.88 | 0.95 | 0.95 ns
DIFF_SSTL12_T_DCI_F 069 | 0.72 | 0.82 | 0.96 | 0.91 1.03 | 1.11 1.18 | 0.74 | 0.88 | 0.95 | 1.02 ns
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£ XILINX. Zynq-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

Table 57 specifies the values of TIOTPHZ and TIOIBUFDISABLE' TIOTPHZ is described as the delay from the T pin to the 10B pad
through the output buffer of an I0OB pad, when 3-state is enabled (i.e., a high impedance state). T\gisurDIsABLE IS described

as the IOB delay from IBUFDISABLE to O output. In HP I/O banks, the internal DCI termination turn-off time is always faster

than T\orpnz when the DCITERMDISABLE pin is used. In HR 1/O banks, the internal IN_TERM termination turn-off time is
always faster than T\gtpnz When the INTERMDISABLE pin is used.

Table 57: 10B 3-state Output Switching Characteristics

Speed Grade
Symbol Description Units
-3E | -2E/-2l/-2LI1 | -1C/-1]1 | -1Q/-1LQ

TioTPHZ T input to pad high-impedance 0.76 0.86 0.99 0.99 ns
TiosBuFDIsABLE HR | IBUF turn-on time from IBUFDISABLE to O output for HR | 1.72 1.89 2.14 2.14 ns

N I/O banks
TioiBurDIsaBLE HP | IBUF turn-on time from IBUFDISABLE to O output for HP | 1.31 1.46 1.76 1.76 ns

- I/O banks

DS191 (v1.17) November 24, 2015 www.xilinx.com
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Zynqg-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

I/0 Standard Adjustment Measurement Methodology

Input Delay Measurements

Table 58 shows the test setup parameters used for measuring input delay.

Table 58: Input Delay Measurement Methodology

Description I/O Standard Attribute v (M@ vy(HE@) Vueas | Veer
(1)@)6) | (1E3)E)
LVCMOS, 1.2V LVCMOS12 0.1 1.1 0.6 -
LVCMOS, 1.5V LVCMOS15 0.1 1.4 0.75 -
LVCMOS, 1.8V LVCMOS18 0.1 1.7 0.9 -
LVCMOS, 2.5V LVCMOS25 0.1 2.4 1.25 -
LVCMOS, 3.3V LVCMOS33 0.1 3.2 1.75 -
LVTTL, 3.3V LVTTL 0.1 3.2 1.75 -
MOBILE_DDR, 1.8V MOBILE_DDR 0.1 1.7 0.9 -
PCI33, 3.3V PCI33_3 0.1 3.2 1.32 -
HSTL (High-Speed Transceiver Logic), Class I, 1.2V | HSTL_I_12 Vger— 0.5 Vgeg + 0.5 VRer 0.60
HSTL, Class | & II, 1.5V HSTL_I, HSTL_II Vpee—0.65 | Vger +0.65 | Vpee 0.75
HSTL, Class | & II, 1.8V HSTL_I_18, HSTL_II_18 | Vgpgr—0.8 | Vggr+0.8 VRer 0.90
HSUL (High-Speed Unterminated Logic), 1.2V HSUL_12 VReg— 0.5 VRer + 0.5 VREF 0.60
SSTL (Stub Terminated Transceiver Logic), 1.2V SSTL12 VReg— 0.5 VRer + 0.5 VREF 0.60
SSTL, 1.35V SSTL135,SSTL135_R | Vygr—0.575 | Vggr + 0.575 | Vggr | 0.675
SSTL, 1.5V SSTL15, SSTL15_R Veer—0.65 | Vpep+0.65 | Vger 0.75
SSTL, Class 1 & 1, 1.8V SSTL18_I, SSTL18_lI Veer—0.8 | Vpgp+0.8 VRer 0.90
DIFF_MOBILE_DDR, 1.8V DIFF_MOBILE_DDR 0.9-0.125 | 0.9+0.125 0(6) -
DIFF_HSTL, Class |, 1.2V DIFF_HSTL_I_12 0.6-0.125 | 0.6+0.125 0® -
DIFF_HSTL, Class | & I1,1.5V DIFF_HSTL_I, 0.75-0.125 | 0.75+0.125 0 -
DIFF_HSTL_II
DIFF_HSTL, Class | & II, 1.8V DIFF_HSTL_I_18, 0.9-0.125 | 0.9+0.125 0(6) -
DIFF_HSTL_lI_18
DIFF_HSUL, 1.2V DIFF_HSUL_12 0.6-0.125 | 0.6+0.125 06 -
DIFF_SSTL, 1.2V DIFF_SSTL12 0.6-0.125 | 0.6+0.125 0(6) -
DIFF_SSTL135/DIFF_SSTL135_R, 1.35V DIFF_SSTL135, 0.675-0.125 | 0.675+0.125 |  0(6) -
DIFF_SSTL135_R
DIFF_SSTL15/DIFF_SSTL15_R, 1.5V DIFF_SSTL15, 0.75-0.125 | 0.75+0.125 0® -
DIFF_SSTL15_R
DIFF_SSTL18_I/DIFF_SSTL18_ll, 1.8V DIFF_SSTL18_l, 0.9-0.125 | 0.9+0.125 0(6) -
DIFF_SSTL18_lI
LVDS (Low-Voltage Differential Signaling), 1.8V LVDS 0.9-0.125 | 0.9+0.125 0(6) -
LVDS_25, 2.5V LVDS_25 12-0.125 | 1.2+0.125 0® -
BLVDS_25, 2.5V BLVDS_25 1.25-0.125 | 1.25+0.125 0® -
MINI_LVDS_25, 2.5V MINI_LVDS_25 1.25-0.125 | 1.25+0.125 0® -
PPDS_25 PPDS_25 1.25-0.125 | 1.25+0.125 0 -
RSDS_25 RSDS_25 1.25-0.125 | 1.25+0.125 0® -
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Table 58: Input Delay Measurement Methodology (Contd)

Vmeas | VRer
(1)4)6) | (1)B)5)
TMDS_33 TMDS_33 3-0.125 3+0.125 0(6) -

Description I/O Standard Attribute v (M@ V(@

Notes:

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

2. Input waveform switches between V|, and V.

3. Measurements are made at typical, minimum, and maximum VRggg values. Reported delays reflect worst case of these measurements. Vgep
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 Vggr / Vyeas parameters found in IBIS models and/or noted in Figure 18.
6. The value given is the differential input voltage.

Output Delay Measurements

Output delays are measured with short output traces. Standard termination was used for all testing. The propagation delay
of the trace is characterized separately and subtracted from the final measurement, and is therefore not included in the
generalized test setups shown in Figure 18 and Figure 19.

VRer

Output RRrer

VMmEeas
(Voltage Level When Taking
Delay Measurement)

—— Crger
(Probe Capacitance)

- DS191_19_060415

Figure 18: Single-Ended Test Setup

l j ?+
|z CREFT Rrer VmEas

DS191_20_060415

Figure 19: Differential Test Setup

Parameters Vger Rrer Crer a@nd Vyeas fully describe the test conditions for each 1/O standard. The most accurate
prediction of propagation delay in any given application can be obtained through IBIS simulation, using this method:

1. Simulate the output driver of choice into the generalized test setup using values from Table 59.
2. Record the time to Vgas-

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

4. Record the time to Vgas-
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5. Compare the results of step 2 and step 4. The increase or decrease in delay yields the actual propagation delay of the
PCB trace.

Table 59: Output Delay Measurement Methodology

Description I/O Standard Attribute R?.EF C(F‘Ifl'::;” V'%"\';')“S V(Q,E)F
LVCMOS, 1.2V LVCMOS12 M 0 0.6 0
LVCMOS/LVDCI/HSLVDCI, 1.5V LVCMOS15, LVDCI_15, HSLVDCI_15 M 0 0.75 0
LVCMOS/LVDCI/HSLVDCI, 1.8V LVCMOS18, LVDCI_15, HSLVDCI_18 M 0 0.9 0
LVCMOS, 2.5V LVCMOS25 ™M 0 1.25 0
LVCMOS, 3.3V LVCMOS33 ™ 0 1.65 0
LVTTL, 3.3V LVTTL M 0 1.65 0
PCI33, 3.3V PCI33_3 25 10 1.65 0
HSTL (High-Speed Transceiver Logic), Class I, 1.2V | HSTL_I_12 50 0 VRep 0.6
HSTL, Class I, 1.5V HSTL_| 50 0 Vpee | 0.75
HSTL, Class II, 1.5V HSTL_II 25 0 Veer | 0.75
HSTL, Class I, 1.8V HSTL_I_18 50 0 Veer | 0.9
HSTL, Class Il, 1.8V HSTL_II_18 25 0 Veer | 0.9
HSUL (High-Speed Unterminated Logic), 1.2V HSUL_12 50 0 VREF 0.6
SSTL12, 1.2V SSTL12 50 0 Veer | 0.6
SSTL135/SSTL135_R, 1.35V SSTL135, SSTL135_R 50 0 Vger | 0.675
SSTL15/SSTL15_R, 1.5V SSTL15, SSTL15_R 50 0 VREr 0.75
SSTL (Stub Series Terminated Logic), SSTL18_l, SSTL18_lI 50 0 VRer 0.9
Class | & Class I, 1.8V
DIFF_MOBILE_DDR, 1.8V DIFF_MOBILE_DDR 50 0 VRer 0.9
DIFF_HSTL, Class I, 1.2V DIFF_HSTL_I_12 50 0 VRer 0.6
DIFF_HSTL, Class | & Il, 1.5V DIFF_HSTL_I, DIFF_HSTL_II 50 0 VRep 0.75
DIFF_HSTL, Class | & 1l, 1.8V DIFF_HSTL_I_18, DIFF_HSTL_II_18 50 0 VREF 0.9
DIFF_HSUL_12, 1.2V DIFF_HSUL_12 50 0 Veer | 0.6
DIFF_SSTL12, 1.2V DIFF_SSTL12 50 0 Veer | 0.6
DIFF_SSTL135/DIFF_SSTL135_R, 1.35V DIFF_SSTL135, DIFF_SSTL135_R 50 0 VRer 0.675
DIFF_SSTL15/DIFF_SSTL15_R, 1.5V DIFF_SSTL15, DIFF_SSTL15_R 50 0 VRer 0.75
DIFF_SSTL18, Class | & 11, 1.8V DIFF_SSTL18_l, DIFF_SSTL18_lI 50 0 VRep 0.9
LVDS (Low-Voltage Differential Signaling), 1.8V LVDS 100 0 0@ 0
LVDS, 2.5V LVDS_25 100 0 0@ 0
BLVDS (Bus LVDS), 2.5V BLVDS_25 100 0 0@ 0
Mini LVDS, 2.5V MINI_LVDS_25 100 0 0@ 0
PPDS_25 PPDS_25 100 0 0@ 0
RSDS_25 RSDS_25 100 0 0@ 0
TMDS_33 TMDS_33 50 0 0@ 3.3
Notes:
1. Cgrer is the capacitance of the probe, nominally O pF.
2. The value given is the differential output voltage.
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-

Input/Output Logic Switching Characteristics
Table 60: ILOGIC Switching Characteristics

Speed Grade

Symbol Description 3E -2_E2/|:|2|/ ACKI -_11 I% Units
Setup/Hold
Tice1ck/TIcKCE1 CE1 pin setup/hold with respect to CLK 0.42/0.00|0.48/0.00|0.67/0.00|0.67/0.00| ns
Tisrek/TicksR SR pin setup/hold with respect to CLK 0.53/0.01/0.61/0.01/0.99/0.01{0.99/0.01| ns
Tipocke2/Tiockpez | D pin setup/hold with respect to CLK without delay 0.01/0.27|0.01/0.29|0.01/0.34|0.01/0.34| ns

(HP 1/O banks only)

Tipockpe2/Tiockppez | DDLY pin setup/hold with respect to CLK (using IDELAY) 0.01/0.27|0.02/0.29|0.02/0.34|0.02/0.34| ns
(HP 1/0 banks only)

Tipockes/Tiockpes | D pin setup/hold with respect to CLK without delay 0.01/0.27/0.01/0.29|0.01/0.34|0.01/0.34| ns
(HR 1/0 banks only)

Tipockpes/Tiockppes | DDLY pin setup/hold with respect to CLK (using IDELAY) 0.01/0.27|0.02/0.29|0.02/0.34|0.02/0.34| ns
(HR I/O banks only)

Combinatorial

TipiE2 D pin to O pin propagation delay, no delay 0.09 0.10 0.12 0.12 ns
(HP 1/0 banks only)

TiDIDE2 DDLY pin to O pin propagation delay (using IDELAY) 0.10 0.11 0.13 0.13 ns
(HP 1/0 banks only)

TipiE3 D pin to O pin propagation delay, no delay 0.09 0.10 0.12 0.12 ns
(HR 1/0 banks only)

TiDIDES DDLY pin to O pin propagation delay (using IDELAY) 0.10 0.11 0.13 0.13 ns

(HR 1/0 banks only)

Sequential Delays

TibLOE2 D pin to Q1 pin using flip-flop as a latch without delay 0.36 0.39 0.45 0.45 ns
(HP 1/0 banks only)

TibLoDE2 DDLY pin to Q1 pin using flip-flop as a latch (using IDELAY) 0.36 0.39 0.45 0.45 ns
(HP 1/0 banks only)

TibLOE3 D pin to Q1 pin using flip-flop as a latch without delay 0.36 0.39 0.45 0.45 ns
(HR 1/O banks only)

TibLODE3 DDLY pin to Q1 pin using flip-flop as a latch (using IDELAY) 0.36 0.39 0.45 0.45 ns
(HR 1/0 banks only)

Ticka CLK to Q outputs 0.47 0.50 0.58 0.58 ns

TRQ_|LOG|CE2 SR pin to OQ/TQ out (HP I/O banks only) 0.84 0.94 1.16 1.16 ns

TasRa_ILOGICE2 Global set/reset to Q outputs (HP 1/O banks only) 7.60 7.60 10.51 10.51 ns

Tra_ILOGICE3 SR pin to OQ/TQ out (HR I/O banks only) 0.84 0.94 1.16 1.16 ns

Tesra_ILOGICES Global set/reset to Q outputs (HR I/O banks only) 7.60 7.60 10.51 10.51 ns

Set/Reset

TrPW_ILOGICE2 Minimum pulse width, SR inputs (HP 1/O banks only) 0.54 0.63 0.63 0.63 |ns, Min

TRPW_ILOGICE3 Minimum pulse width, SR inputs (HR I/O banks only) 0.54 0.63 0.63 0.63 |ns, Min
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Table 61: OLOGIC Switching Characteristics

Speed Grade

Symbol Description 3E 'Z_Ezll:f" Gkl -_11 I% Units
Setup/Hold
Topck/Tockp D1/D2 pins setup/hold with respect to CLK 0.45/~0.13 | 0.50/-0.13 | 0.58/-0.13 | 0.58/-0.13 ns
Tooceck/Tockoce | OCE pin setup/hold with respect to CLK 0.28/0.03 | 0.29/0.03 | 0.45/0.03 | 0.45/0.03 ns
Tosrck/Tocksr SR pin setup/hold with respect to CLK 0.32/0.18 | 0.38/0.18 | 0.70/0.18 | 0.70/0.18 ns
Totek/TockT T1/T2 pins setup/hold with respect to CLK 0.49/-0.16 | 0.56/-0.16 | 0.68/-0.16 | 0.68/-0.13 ns
Totceck/Tocktce | TCE pin setup/hold with respect to CLK 0.28/0.01 | 0.30/0.01 | 0.45/0.01 | 0.45/0.06 ns
Combinatorial
Tobpg D1 to OQ out or T1 to TQ out 0.73 0.81 0.97 0.97 ns
Sequential Delays
Tocka CLK to OQ/TQ out 0.41 0.43 0.49 0.49 ns
TrQ OLOGICE2 SR pin to OQ/TQ out (HP 1/O banks only) 0.63 0.70 0.83 0.83 ns
Tesra oLocicez | Global set/reset to Q outputs (HP I/0 banks only) 7.60 7.60 10.51 10.51 ns
TrQ_0OLOGICES SR pin to OQ/TQ out (HR I/O banks only) 0.63 0.70 0.83 0.83 ns
Tesra oLocices | Global set/reset to Q outputs (HR 1/O banks only) 7.60 7.60 10.51 10.51 ns
Set/Reset
TrPW_0OLOGICE2 Minimum pulse width, SR inputs (HP 1/0O banks only) 0.54 0.54 0.63 0.63 ns, Min
TrPW_0OLOGICE3 Minimum pulse width, SR inputs (HR 1/O banks only) 0.54 0.54 0.63 0.63 ns, Min
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Input Serializer/Deserializer Switching Characteristics

Table 62: ISERDES Switching Characteristics

Speed Grade
Symbol Description 3E -z_gtfll Gkl -_11 I% Units
Setup/Hold for Control Lines
Tiscek_sitsuip! Tiscke_pitsuip | BITSLIP pin setup/hold with respect to CLKDIV | 0.01/0.12 | 0.02/0.13 | 0.02/0.15 | 0.02/0.15 | ns
Tiscek_ce / Tiscke_ce® CE pin setup/hold with respect to CLK (for CE1) |0.39/—0.02|0.44/-0.02|0.63/-0.02|0.63/—0.02| ns
Tiscek_ce2/ Tiscke_ce2® 852?” setup/hold with respect to CLKDIV (for  |-0.12/0.29|-0.12/0.31|-0.12/0.35|-0.12/0.35| ns
Setup/Hold for Data Lines
Tispck_p/Tisckp_ b D pin setup/hold with respect to CLK —0.02/0.11|-0.02/0.12|-0.02/0.15|-0.02/0.15| ns
Tispek poy /Tiscko DoLY DDLY pin setup/hold with respect to CLK (using |-0.02/0.11|-0.02/0.12|-0.02/0.15|-0.02/0.15| ns
- - IDELAY)(")
Tispck_b_ppr/Tisckp_p_ppbr | D pcijn setup/hold with respect to CLK at DDR —-0.02/0.11|-0.02/0.12|-0.02/0.15|-0.02/0.15| ns
mode
Tisbck ppLy DoR! D pin setup/hold with respect to CLK at DDR 0.11/0.11 | 0.12/0.12 | 0.15/0.15 | 0.15/0.15 | ns
TiSCKD_DDLY_DDR mode (using IDELAY)(")
Sequential Delays
Tiscko.Q | GLKDIV to out at Q pin | 046 | 047 | 058 | 058 | ns
Propagation Delays
Tis00_DO ] D input to DO output pin \ 0.09 ] 0.10 ] 0.12 ‘ 0.12 ‘ ns
Notes:
1. Recorded at 0 tap value.
2. Tiscek_cez and Tigcke_ceg are reported as Tiscek_ce/Tiscke_ce in the timing report.
Output Serializer/Deserializer Switching Characteristics
Table 63: OSERDES Switching Characteristics
Speed Grade

Symbol Description 3E _z-gll:lz" AC/I 11 S(/) Units
Setup/Hold
Tospck_p/Tosckp_ b D input setup/hold with respect to CLKDIV 0.37/0.02 | 0.40/0.02 | 0.55/0.02 | 0.55/0.02 | ns
Tospck T/ Tosckp_ 1" T input setup/hold with respect to CLK 0.49/-0.15|0.56/-0.15|0.68/—0.15|0.68/-0.15| ns
Tospck_T2/Tosckp_ 12" T input setup/hold with respect to CLKDIV 0.27/-0.15|0.30/-0.15|0.34/~0.15/0.34/-0.15| ns
Toscck_oce/Tosckc_OcE OCE input setup/hold with respect to CLK 0.28/0.03 | 0.29/0.03 | 0.45/0.03 | 0.45/0.03 | ns
Toscek s SR (reset) input setup with respect to CLKDIV 0.41 0.46 0.75 0.75 ns
Toscck_Tce/Toscke_TCE TCE input setup/hold with respect to CLK 0.28/0.01 | 0.30/0.01 | 0.45/0.01 | 0.45/0.01 | ns
Sequential Delays
Toscko_oaq Clock to out from CLK to OQ 0.35 0.37 0.42 0.42 ns
Toscko_Ta Clock to out from CLK to TQ 0.41 0.43 0.49 0.49 ns
Combinatorial
Tospo. T1a T input to TQ out | 073 | o081 | o097 | o097 | ns
Notes:
1. Tospck_T2 and Tosckp_T2 are reported as Togpek_1/Tosckp_T in the timing report.
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Input/Output Delay Switching Characteristics

Table 64: Input/Output Delay Switching Characteristics

Speed Grade

Symbol Description -2E/-21/ -1Q/ Units
-3E 2L -1C/-11 -1LQ
IDELAYCTRL
TpLycco_Rpy Reset to ready for IDELAYCTRL 3.22 3.22 3.22 3.22 ps
F|DELAYCTRL_HEF Attribute REFCLK frequency = 2000(1) 200 200 200 200 MHz
Attribute REFCLK frequency = 300.0(1) 300 300 N/A N/A MHz
Attribute REFCLK frequency = 400.0(1) 400 400 N/A N/A MHz
IDELAYCTRL_REF_PRECI | REFCLK precision +10 +10 +10 +10 MHz
SION
T|DELAYCTRL_F{PW Minimum reset pulse width 52.00 52.00 52.00 52.00 ns
IDELAY/ODELAY
TIDELAYRESOLUTION IDELAY/ODELAY chain delay resolution 1/(32 x 2 x FReF) ps
Pattern dependent period jitter in delay chain for 0 0 0 0 ps
clock pattern.(2) per tap
TipELAYPAT JiT @nd Pattern dependent period jitter in delay chain for +5 +5 +5 +5 ps
TODELAYPAT JIT random data pattern (PRBS 23)(3) per tap
Pattern dependent period jitter in delay chain for +9 +9 +9 +9 ps
random data pattern (PRBS 23)4) per tap
TiDELAY_CLK_MAX/ Maximum frequency of CLK input to 800 800 710 710 MHz
TODELAY_CLK_MAX IDELAY/ODELAY
Tipcek_ce/ Tipcke_ce CE pin setup/hold with respect to C for IDELAY 0.11/0.10 | 0.14/0.12 | 0.18/0.14 | 0.18/0.14 ns
Topcck_ce/ Tobcke_ce CE pin setup/hold with respect to C for ODELAY | 0.14/0.03 | 0.16/0.04 | 0.19/0.05 | 0.19/0.05 ns
Tipcek_inc/ Tipckc_INc INC pin setup/hold with respect to C for IDELAY | 0.10/0.14 | 0.12/0.16 | 0.14/0.20 | 0.14/0.20 ns
Tobcek N/ Topeke_Inc | INC pin setup/hold with respect to C for ODELAY | 0.10/0.07 | 0.12/0.08 | 0.13/0.09 | 0.13/0.09 ns
Tipcek_rst/ Tipckc_RST RST pin setup/hold with respect to C for IDELAY | 0.13/0.08 | 0.14/0.10 | 0.16/0.12 | 0.16/0.12 ns
TODCCK_RST/ TODCKC_RST RST pln SetUp/hOld with respect to C for ODELAY | 0.16/0.04 | 0.19/0.06 | 0.24/0.08 | 0.24/0.08 ns
Tipbo_IDATAIN Propagation delay through IDELAY Note 5 Note 5 Note 5 Note 5 ps
Tobbo_oDATAIN Propagation delay through ODELAY Note 5 Note 5 Note 5 Note 5 ps
Notes:
1. Average tap delay at 200 MHz = 78 ps, at 300 MHz = 52 ps, and at 400 MHz = 39 ps.
2. When HIGH_PERFORMANCE mode is set to TRUE or FALSE.
3.  When HIGH_PERFORMANCE mode is set to TRUE.
4.  When HIGH_PERFORMANCE mode is set to FALSE.
5. Delay depends on IDELAY/ODELAY tap setting. See the timing report for actual values.
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Table 65: 10_FIFO Switching Characteristics

Speed Grade
Symbol Description Units
-3E -2E/-21/-2L1| -1C/-1] -1Q/-1LQ

10_FIFO Clock to Out Delays

TorFcko_po RDCLK to Q outputs 0.51 0.56 0.63 0.63 ns

Tcko_FLAGS Clock to IO_FIFO flags 0.59 0.62 0.81 0.81 ns

Setup/Hold

Teok p/Teke b D inputs to WRCLK 0.43/-0.01 | 0.47/-0.01 | 0.53/-0.01 | 0.53/0.09 ns

Tirrcek_wreN /Tirrcke_wren | WREN to WRCLK 0.39/-0.01 | 0.43/-0.01 | 0.50/-0.01 | 0.50/-0.01 ns

Torrcck_rpeN'Torrcke_rpen | RDEN to RDCLK 0.49/0.01 | 0.53/0.02 | 0.61/0.02 | 0.61/0.02 ns

Minimum Pulse Width

TpwH_10_FIFO RESET, RDCLK, WRCLK 0.81 0.92 1.08 1.08 ns

ThWL 10_FIFO RESET, RDCLK, WRCLK 0.81 0.92 1.08 1.08 ns

Maximum Frequency

Fymax RDCLK and WRCLK 533.05 470.37 400.00 400.00 MHz
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CLB Switching Characteristics
Table 66: CLB Switching Characteristics

Symbol Description Speed Grade Units
-3E  |-2E/-2l/-2L1] -1C/-11 |-1Q/-1LQ
Combinatorial Delays
Tio An —Dn LUT address to A 0.05 0.05 0.06 0.06 ns, Max
Tio 2 An —Dn LUT address to AMUX/CMUX 0.15 0.16 0.19 0.19 ns, Max
Tio. s An — Dn LUT address to BMUX_A 0.24 0.25 0.30 0.30 ns, Max
Tro An —Dn inputs to A — D Q outputs 0.58 0.61 0.74 0.74 ns, Max
Taxa AX inputs to AMUX output 0.38 0.40 0.49 0.49 ns, Max
Taxs AX inputs to BMUX output 0.40 0.42 0.52 0.52 ns, Max
Taxc AX inputs to CMUX output 0.39 0.41 0.50 0.50 ns, Max
TaxD AX inputs to DMUX output 0.43 0.44 0.52 0.52 ns, Max
Texs BX inputs to BMUX output 0.31 0.33 0.40 0.40 ns, Max
Texp BX inputs to DMUX output 0.38 0.39 0.47 0.47 ns, Max
Texe CX inputs to CMUX output 0.27 0.28 0.34 0.34 ns, Max
Texo CX inputs to DMUX output 0.33 0.34 0.41 0.41 ns, Max
Toxp DX inputs to DMUX output 0.32 0.33 0.40 0.40 ns, Max
Sequential Delays
Tecko Clock to AQ — DQ outputs 0.26 0.27 0.32 0.32 ns, Max
TsHcko Clock to AMUX — DMUX outputs 0.32 0.32 0.39 0.39 ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Tas/Tan Ay — Dy input to CLK on A — D flip-flops 0.01/0.12 | 0.02/0.13 | 0.03/0.18 | 0.03/0.24 | ns, Min
Toick/Tckoi Ay — Dy input to CLK on A — D flip-flops 0.04/0.14 | 0.04/0.14 | 0.05/0.20 | 0.05/0.26 | ns, Min
Ay — Dy input through MUXs and/or carry logic to | 0.36/0.10 | 0.37/0.11 | 0.46/0.16 | 0.46/0.22 | ns, Min
CLK on A — D flip-flops
Tceck_cLe/Tekce_cLe | CE input to CLK on A — D flip-flops 0.19/0.05 | 0.20/0.05 | 0.25/0.05 | 0.25/0.11 | ns, Min
Tsrek/Tcksr SR input to CLK on A — D flip-flops 0.30/0.05 | 0.31/0.07 | 0.37/0.09 | 0.37/0.22 | ns, Min
Set/Reset
TsrMIN SR input minimum pulse width 0.52 0.78 1.04 1.04 ns, Min
Tra Delay from SR input to AQ — DQ flip-flops 0.38 0.38 0.46 0.46 ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops 0.34 0.35 0.43 0.43 ns, Max
Frog Toggle frequency (for export control) 1818 1818 1818 1818 MHz
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CLB Distributed RAM Switching Characteristics (SLICEM Only)
Table 67: CLB Distributed RAM Switching Characteristics

Speed Grade
Symbol Description Units
-3E -2E/-21/-2LI ‘ -1C/-11 | -1Q/-1LQ
Sequential Delays
Tsheko'! Clock to A — B outputs 0.68 0.70 0.85 0.85 ns, Max
TsHcko_ 1 Clock to AMUX — BMUX outputs 0.91 0.95 1.15 1.15 ns, Max
Setup and Hold Times Before/After Clock CLK
Tos_ LRAM/ TDH_LRAM A - D inputs to CLK 0.45/0.23 | 0.45/0.24 | 0.54/0.27 | 0.54/0.28 | ns, Min
Tas_LRAM/TAH_LRAM Address An inputs to clock 0.13/0.50 | 0.14/0.50 | 0.17/0.58 | 0.17/0.61 | ns, Min
Address An inputs through MUXs and/or carry | 0.40/0.16 | 0.42/0.17 | 0.52/0.23 | 0.52/0.29 | ns, Min
logic to clock
Tws_LRAM TWH_LRAM WE input to clock 0.29/0.09 | 0.30/0.09 | 0.36/0.09 | 0.36/0.11 | ns, Min
Tceck_Lram/Tckce_LRam | CE input to CLK 0.29/0.09 | 0.30/0.09 | 0.37/0.09 | 0.37/0.11 | ns, Min
Clock CLK
TumPw_LRAM Minimum pulse width 0.68 0.77 0.91 0.91 ns, Min
Tmep Minimum clock period 1.35 1.54 1.82 1.82 ns, Min
Notes:
1. TsHcko also represents the CLK to XMUX output. Refer to the timing report for the CLK to XMUX path.
CLB Shift Register Switching Characteristics (SLICEM Only)
Table 68: CLB Shift Register Switching Characteristics
Symbol Description Speed Grade Units
-3E -2E/-21/-2L1 ‘ -1C/-11 | -1Q/-1LQ
Sequential Delays
TREG Clock to A — D outputs 0.96 0.98 1.20 1.20 ns, Max
TrEG_MUX Clock to AMUX — DMUX output 1.19 1.23 1.50 1.50 ns, Max
TREG_M31 Clock to DMUX output via M31 output 0.89 0.91 1.10 1.10 ns, Max
Setup and Hold Times Before/After Clock CLK
Tws_sHFREG/ TWH_SHFREG WE input 0.26/0.09 | 0.27/0.09 | 0.33/0.09 | 0.33/0.11 | ns, Min
Tceck_sHFrea/Tekce_sHrreg | CE input to CLK 0.27/0.09 | 0.28/0.09 | 0.33/0.09 | 0.33/0.11 | ns, Min
Tps sHFREG/TDH_SHFREG A - D inputs to CLK 0.28/0.26 | 0.28/0.26 | 0.33/0.30 | 0.33/0.36 | ns, Min
Clock CLK
TMPW_SHFREG Minimum pulse width 0.55 0.65 ] 078 ] 078 ] ns, Min
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Zynqg-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

Block RAM and FIFO Switching Characteristics
Table 69: Block RAM and FIFO Switching Characteristics

Speed Grade

Symbol Description Units
-3E -2E/-21/-2L1 ’ -1C/-11 | -1Q/-1LQ
Block RAM and FIFO Clock-to-Out Delays
Trcko_po and Clock CLK to DOUT output (without output 1.57 1.80 2.08 2.08 ns, Max
Treko po Rrec'! register)(?)
Clock CLK to DOUT output (with output 0.54 0.63 0.75 0.75 ns, Max
register)(4)(®)
TRCKOfDOfECC and Clock CLK to DOUT output with ECC 2.35 2.58 3.26 3.26 ns, Max
TRCKO DO ECC REG (without output register)(2)(3)
Clock CLK to DOUT output with ECC (with 0.62 0.69 0.80 0.80 ns, Max
output register)(“)(®)
TRCKO_DO_CASCOUT and C|OCk CLK to DOUT output with Cascade 2.21 2.45 2.80 2.80 ns, Max
TRCKO_DO_CASCOUT REG (without output register)(2)
Clock CLK to DOUT output with Cascade 0.98 1.08 1.24 1.24 ns, Max
(with output register)®)
TRCKO_FLAGS Clock CLK to FIFO flags outputs(®) 0.65 0.74 0.89 0.89 |ns, Max
TRCKO_POINTERS Clock CLK to FIFO pointers outputs(?) 0.79 0.87 0.98 0.98 |ns, Max
TRcKO_PARITY_ECC Clock CLK to ECCPARITY in ECC encode 0.66 0.72 0.80 0.80 ns, Max
only mode
Trcko_spBIT_Ecc and Clock CLK to BITERR (without output 2.17 2.38 3.01 3.01 ns, Max
TRCKO_SDBIT_ECC_REG register)
Clock CLK to BITERR (with output register) 0.57 0.65 0.76 0.76 ns, Max
TRCKO_RDADDR_ECC and Clock CLK to RDADDR output with ECC 0.64 0.74 0.90 0.90 ns, Max
TRCKkO_RDADDR_ECC_REG (without output register)
Clock CLK to RDADDR output with ECC 0.71 0.79 0.92 0.92 ns, Max
(with output register)
Setup and Hold Times Before/After Clock CLK
Trook_ADDRA/TRokc_ADDRA | ADDR inputs(®) 0.38/0.27 | 0.42/0.28 | 0.48/0.31 | 0.48/0.38 | ns, Min
Trock_pi_wr_NC/ Data input setup/hold time when block RAM | 0.49/0.51 | 0.55/0.53 | 0.63/0.57 | 0.63/0.57 | ns, Min
TRCKD_Dl_WF_NC is configured in WR'TE_F'RST or
NO_CHANGE mode(®)
Trock_pi_RF/TRCKD_DI_RF Data input setup/hold time when block RAM | 0.17/0.25 | 0.19/0.29 | 0.21/0.35 | 0.21/0.35 | ns, Min
is configured in READ_FIRST mode(®)
TRDCK DI ECC/TRCKD DI_ECC DIN W}g)uts with block RAM ECC in standard | 0.42/0.37 | 0.47/0.39 | 0.53/0.43 | 0.53/0.58 | ns, Min
o T mode
Trock_pi_ecow/ DIN inputs with block RAM ECC encode 0.79/0.37 | 0.87/0.39 | 0.99/0.43 | 0.99/0.58 | ns, Min
Trekp_DI_ECCW only(®)
TrooKk_DI_ECC_FIFO! DIN inputs with FIFO ECC in standard 0.89/0.47 | 0.98/0.50 | 1.12/0.54 | 1.12/0.69 | ns, Min
TReKD_DI_ECC_FIFO mode®)
TRCCK_INJECTBITERR/ Inject single/double bit error in ECC mode 0.49/0.30 | 0.55/0.31 | 0.63/0.34 | 0.63/0.43 | ns, Min
TRCKC_INJECTBITERR
Treok EN'TRCKC_EN Block RAM Enable (EN) input 0.30/0.17 | 0.33/0.18 | 0.38/0.20 | 0.38/0.32 | ns, Min
TRCCK?REGCE/TRCKCJ:%EGCE CE input of output register 0.21/0.13 | 0.25/0.13 | 0.31/0.14 | 0.31/0.19 | ns, Min
TRCCK_RSTREG/TRCKC_RSTREG Synchronous RSTREG input 0.25/0.06 | 0.27/0.06 | 0.29/0.06 | 0.29/0.14 | ns, Min
TRCCK_RSTRAM/TRCKC_HSTRAM Synchronous RSTRAM input 0.27/0.35 | 0.29/0.37 | 0.31/0.39 | 0.31/0.39 | ns, Min
Trock wea/TRckc_WEA Write Enable (WE) input (Block RAM only) | 0.38/0.15 | 0.41/0.16 | 0.46/0.17 | 0.46/0.29 | ns, Min
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Table 69: Block RAM and FIFO Switching Characteristics (Cont'd)

Speed Grade

Symbol Description Units
-3E  |-2E/-2l/-2L1| -1C/-11 |-1Q/-1LQ
Trcek WReN'TRCKC_ WREN WREN FIFO inputs 0.39/0.25 | 0.39/0.30 | 0.40/0.37 | 0.40/0.49 | ns, Min
Trock RDEN'TRCKC_RDEN RDEN FIFO inputs 0.36/0.26 | 0.36/0.30 | 0.37/0.37 | 0.37/0.49 | ns, Min
Reset Delays
TRCO_FLAGS Reset RST to FIFO flags/pointers(10) 0.76 0.83 0.93 0.93 | ns, Max
TrrRec_RsT/TRREM_RST FIFO reset recovery and removal timing('1) |1.59/~0.68| 1.76/-0.68 |2.01/-0.68|2.01/~0.68| ns, Max
Maximum Frequency
FMAX_BRAM_WF_NC Blogk F;AM (Write first and No change 601.32 543.77 458.09 458.09 MHz
modes

When not in SDP RF mode

FMAX_BHAM_RF_PERFORMANCE Block RAM (Read first, Performance mOde) 601.32 543.77 458.09 458.09 MHz

When in SDP RF mode but no address
overlap between port A and port B

FMAX_BRAM_RF_DELAYED_WR|TE Block RAM (Read first, Delayed_write mOde) 528.26 477.33 400.80 400.80 MHz

When in SDP RF mode and there is
possibility of overlap between port A and port
B addresses

FMAX_CAS_WF_NC Block RAM Cascade (Write first, No change | 551.27 | 493.93 | 408.00 | 408.00 | MHz
- mode)
When cascade but not in RF mode
FMAX_CAS_RF_PERFORMANCE Block RAM Cascade (Read first, 551.27 493.93 408.00 408.00 MHz

Performance mode)

When in cascade with RF mode and no
possibility of address overlap/one port is
disabled

FMAXﬁCASfRFﬁDELAYED7WR|TE When in cascade RF mode and there is a 478.24 427.35 350.88 350.88 MHz
possibility of address overlap between port A

and port B
Fmax_FIFO FIFO in all modes without ECC 601.32 543.77 458.09 458.09 MHz
Fumax_Ecc Block RAM and FIFO in ECC configuration 484.26 430.85 351.12 351.12 MHz
Notes:
1. The timing report shows all of these parameters as Trcko po-
2. Tgrcko_por includes Treko pow: TRcko porr. @nd Treko popw a@s well as the B port equivalent timing parameters.
3. These parameters also apply to synchronous FIFO with DO_REG = 0.
4.  Tgrcko_po includes Troko pop as well as the B port equivalent timing parameters.
5. These parameters also apply to multirate (asynchronous) and synchronous FIFO with DO_REG = 1.
6. Troko_FLags includes the following parameters: Troko AEMPTY: TRCKO_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: TRCKO_WRERR.
7. Trcko_poINTERs includes both Treko rpcount and Treko WRCOUNT.
8. The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is

possible.
9. These parameters include both A and B inputs as well as the parity inputs of A and B.
10. Tgco_rLags includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.

11. RDEN and WREN must be held Low prior to and during reset. The FIFO reset must be asserted for at least five positive clock edges of the
slowest clock (WRCLK or RDCLK).
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DSP48E1 Switching Characteristics
Table 70: DSP48E1 Switching Characteristics

Speed Grade

Symbol Description Units
-3E -2E/-2l/-2L1] -1C/-11 | -1Q/-1LQ
Setup and Hold Times of Data/Control Pins to the Input Register Clock
TDSPDCK?A?AREG/ TDSPCKD?A?AF{EG A input toA register CLK 0.24/0.12 | 0.27/0.14 | 0.31/0.16 | 0.33/0.18 ns
TDSPDCK?B?BREG”DSPCKD?B?BREG B input toB register CLK 0.28/0.13 | 0.32/0.14 | 0.39/0.15 | 0.41/0.18 ns
TDSPDCK?C?CREG”DSPCKD?C?CREG C input toC register CLK 0.15/0.15 | 0.17/0.17 | 0.20/0.20 | 0.20/0.22 ns
TDSPDCK_D_DREG/TDSPCKD_D_DREG D input to D register CLK 0.21/0.19 | 0.27/0.22 | 0.35/0.26 | 0.35/0.27 ns
TDSPDCK_ACIN_AREG/TDSPCKD_ACIN_AREG ACIN input toA register CLK 0.21/0.12 | 0.24/0.14 | 0.27/0.16 | 0.30/0.16 ns
TDSPDCK_BCIN_BREG/TDSPCKD_BCIN_BREG BCIN input to B register CLK 0.22/0.13 | 0.25/0.14 | 0.30/0.15 | 0.32/0.15 ns
Setup and Hold Times of Data Pins to the Pipeline Register Clock
TbspPbck_{A, B}_MREG_MULT/ {A, B} input to M register CLK  |2.04/-0.01| 2.34/-0.01 |2.79/-0.01|2.79/-0.01| ns
TDSPCKD_{A, B} MREG_MULT using multiplier
TDSPDCK_{A, D}_ADREG/ {A, D} input to AD register CLK |1.09/-0.02| 1.25/-0.02 | 1.49/-0.02|1.49/-0.02 ns
TDSPCKD?{A, D}_ADREG
Setup and Hold Times of Data/Control Pins to the Output Register Clock
TDSPDCK_{A, B}_PREG_MULT/ {A, B} input toP register CLK 3.41/-0.24 | 3.90/-0.24 | 4.64/-0.24|4.64/-0.24 ns
TDSPCKD_{A, B} PREG_MULT using multiplier
Tpsppck D_PREG.MULT D input to P register CLK using |3.33/-0.62| 3.81/-0.62 |4.53/-0.62|4.53/-0.62| ns
TDSPCKD_D_PREG_MULT multiplier
TbsPDCK_{A, B}_PREG/ A or B input to P register CLK | 1.47/-0.24| 1.68/-0.24 |2.00/-0.24|2.00/-0.24| ns
TbsPckD _{A, B) PREG not using multiplier
TDSPDCK?C?PREG/ TDSPCKDfoPREG C input to P register CLK not 1.30/-0.22| 1.49/-0.22 |1.78/-0.22|1.78/-0.22 ns
using multiplier
TDSPDCK?PC|N7PF{EG/ TDSPCKD?PC|N7PREG PCIN input toP register CLK 1.12/-0.13| 1.28/-0.13 | 1.52/-0.13|1.52/-0.13 ns
Setup and Hold Times of the CE Pins
TDSPDCK?{CEA, CEB}_{AREG, BREG}/ {CEA, CEB} Input to {A, B} 0.30/0.05 | 0.36/0.06 | 0.44/0.09 | 0.44/0.09 ns
TDSPCKD_{CEA, CEB} {AREG, BREG} register CLK
TDSPDCK_CEC_CREG/ TDSPCKD_CEC_CREG CEC input toC register CLK 0.24/0.08 | 0.29/0.09 | 0.36/0.11 | 0.36/0.11 ns
TDSPDCK?CED?DREG/ TDSPCKD?CED?DREG CED input toD register CLK 0.31/-0.02| 0.36/—0.02 | 0.44/-0.02| 0.44/0.02 ns
TDSPDCK?CEM?MREG/ TDSPCKD?CEM?MREG CEM input toM regiSter CLK 0.26/0.15 | 0.29/0.17 | 0.33/0.20 | 0.33/0.20 ns
TDSPDCK?CEP?PREG/ TDSPCKD?CEP?PREG CEP input toP register CLK 0.31/0.01 | 0.36/0.01 | 0.45/0.01 | 0.45/0.01 ns
Setup and Hold Times of the RST Pins
TDSPDCK_{RSTA, RSTB}_{AREG, BREG}/ {RSTA, RSTB} input to {A, B} 0.34/0.10 | 0.39/0.11 | 0.47/0.13 | 0.47/0.14 ns
TDSPCKD_{RSTA, RSTB)_{AREG, BREG} register CLK
TDSPDCK?RSTC?CREG/ TDSPCKDfRSTCfCREG RSTC input toC register CLK 0.06/0.22 | 0.07/0.24 | 0.08/0.26 | 0.08/0.26 ns
TDSPDCK_RSTD_DREG/ TDSPCKD_RSTD_DREG RSTD input toD register CLK 0.37/0.06 | 0.42/0.06 | 0.50/0.07 | 0.50/0.07 ns
TDSPDCK_RSTM_MREG/ TDSPCKD_RSTM_MREG RSTM input toM register CLK 0.18/0.18 | 0.20/0.21 | 0.23/0.24 | 0.23/0.24 ns
TDSPDCK_RSTP_PREG/ TDSPCKD_F{STP_PREG RSTP input to P register CLK 0.24/0.01 | 0.26/0.01 | 0.30/0.01 | 0.30/0.11 ns
Combinatorial Delays from Input Pins to Output Pins
TDSPDO?A?CARRYOUT?MULT A input to CARRYOUT output 3.21 3.69 4.39 4.39 ns
using multiplier
TDSPDO_D_P_MULT D input to P output using 3.15 3.61 4.30 4.30 ns
multiplier
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Zynqg-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

Table 70: DSP48E1 Switching Characteristics (Contd)

Speed Grade

Symbol Description Units
-3E -2E/-21/-2LI| -1C/-11 | -1Q/-1LQ
Tpsppo A P A input to P output not using 1.30 1.48 1.76 1.76 ns
multiplier
TDSPDO_C_P C input toP OUtpUt 1.13 1.30 1.55 1.55 ns
Combinatorial Delays from Input Pins to Cascading Output Pins
TDSPDO?{A; B}_{ACOUT; BCOUT} {A, B} input to {ACOUT, 0.47 0.53 0.63 0.63 ns
BCOUT} output
TDSPDO_{A, B}_CARRYCASCOUT_MULT {A, B} input to 3.44 3.94 4.69 4.69 ns
CARRYCASCOUT outputusing
multiplier
TDSPDO_D_CARRYCASCOUT_MULT D input to CARRYCASCOUT 3.36 3.85 4.58 4.58 ns
output using multiplier
TDSPDO?{A, B}_CARRYCASCOUT {A, B} input to 1.50 1.72 2.04 2.04 ns
CARRYCASCOUT output not
using multiplier
TDSPDO?C?CARRYCASCOUT C input to CARRYCASCOUT 1.34 1.53 1.83 1.83 ns
output
Combinatorial Delays from Cascading Input Pins to All Output Pins
TbsPpo_ACIN_P_MULT ACIN input to P output using 3.09 3.55 4.24 4.24 ns
multiplier
Tpsppo_ACIN_P ACIN input to P output not using 1.16 1.33 1.59 1.59 ns
multiplier
TDSPDO_ACIN_ACOUT ACIN input to ACOUT output 0.32 0.37 0.45 0.45 ns
TDSPDO_AC|N_CARRYCASCOUT_MULT ACIN lnput to 3.30 3.79 4.52 4,52 ns
CARRYCASCOUT outputusing
multiplier
TDSPDO_AC|N_CARRYCASCOUT ACIN input to 1.37 1.57 1.87 1.87 ns
CARRYCASCOUT output not
using multiplier
TbsPpo_PCIN_P PCIN input to P output 0.94 1.08 1.29 1.29 ns
TDSPDO_PCIN_CARRYCASCOUT PCIN input to 1.15 1.32 1.57 1.57 ns
CARRYCASCOUT output
Clock to Outs from Output Register Clock to Output Pins
TDSPCKO_P_PREG CLK PREG to P output 0.33 0.35 0.39 0.39 ns
TDSPCKO_CARRYCASCOUT_PREG CLK PREG to 0.44 0.50 0.59 0.59 ns
CARRYCASCOUT output
Clock to Outs from Pipeline Register Clock to Output Pins
TDSPCKO_P_MREG CLK MREG to P OUtpUt 1.42 1.64 1.96 1.96 ns
TDSPCKO_CARRYCASCOUT_MREG CLK MREG to 1.63 1.87 2.24 2.24 ns
CARRYCASCOUT output
TDSPCKO P ADREG MULT CLK ADREG to P OUtpUt using 2.30 2.63 3.13 3.13 ns
o - multiplier
TDSPCKO?CARRYCASCOUT?ADREG?MULT CLK ADREG to ) 2.51 2.87 3.41 3.41 ns
CARRYCASCOUT output using
multiplier
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Table 70: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description Units
-3E -2E/-2l/-2L1| -1C/-11 | -1Q/-1LQ

Clock to Outs from Input Register Clock to Output Pins

Tpspcko_P_AREG_MULT CLK AREG to P output using 3.34 3.83 4.55 4.55 ns
multiplier

TbSPCKO_P_BREG CLK BREG to P output not 1.39 1.59 1.88 1.88 ns
using multiplier

TDSPCKO_P_CREG CLK CREG t.O P output not 1.43 1.64 1.95 1.95 ns
using multiplier

TDSPCKO?P?DREG?MULT CLKDREGto P output using 3.32 3.80 4.51 4.51 ns
multiplier

Clock to Outs from Input Register Clock to Cascading Output Pins

TDSPCKO_{ACOUT; BCOUT]}_{AREG; BREG} CLK (ACOUT, BCOUT) to {A,B} 0.55 0.62 0.74 0.74 ns
register output

TDSPCKO_CARRYCASCOUT_{AREG, BREG}_MULT CLK (AREG, BREG) to ] 3.55 4.06 4.84 4.84 ns
CARRYCASCOUT outputusing
multiplier

TDSPCKO_CARRYCASCOUT_BREG CLK BREG to 1.60 1.82 2.16 2.16 ns

CARRYCASCOUT output not
using multiplier

TDSPCKO_CARRYCASCOUT_DREG_MULT CLK DREG to ] 3.52 4.03 4.79 4.79 ns
CARRYCASCOUT outputusing
multiplier
TDSPCKO_CARRYCASCOUT_CREG CLK CREG to 1.64 1.88 2.23 2.23 ns
CARRYCASCOUT output
Maximum Frequency
Fmax With all registers used 741.84 650.20 547.95 547.95 | MHz
FMAX_PATDET With pattern detector 627.35 549.75 463.61 463.61 MHz
FMAX MULT NOMREG Two register multlply without 412.20 360.75 303.77 303.77 MHz
- B MREG
FMAX_MULT _NOMREG_PATDET Two register multiply without 374.25 327.65 276.01 276.01 MHz
MREG with pattern detect
FMAX_PHEADD_MULT_NOADREG Without ADREG 468.82 408.66 342.70 342.70 MHz
FMAX PREADD MULT NOADREG PATDET Without ADREG with pattern 468.82 408.66 342.70 342.70 MHz
- - - detect
FMAX NOPIPELINEREG Without pipeline registers 306.84 267.81 225.02 225.02 MHz
B (MREG, ADREG)
FMAX_NOPlPELlNEREG_PATDET Without pipeline registers 285.23 249.13 209.38 209.38 MHz
(MREG, ADREG) with pattern
detect
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Zynqg-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

Clock Buffers and Networks

Table 71: Global Clock Switching Characteristics (Including BUFGCTRL)

Speed Grade
Symbol Description Units
-3E -2E/-2/-2L1 | -1C/-11 | -1Q/-1LQ

Tsccck_ce/Teceke ce! CE pins setup/hold 0.12/0.30 | 0.14/0.38 | 0.26/0.38 | 0.26/0.92 ns
Teceek_s/Teceke s S pins setup/hold 0.12/0.30 | 0.14/0.38 | 0.26/0.38 | 0.26/0.92 ns
Tesceko o BUFGCTRL delay from 10/11 to O 0.08 0.10 0.12 0.12 ns
Maximum Frequency
FMAX BUFG Global clock tree (BUFG) \ 741.00 \ 710.00 \ 625.00 \ 625.00 | MHz
Notes:

1.

Teceek_ce and Teeeke ce Must be satisfied to assure glitch-free operation of the global clock when switching between clocks. These

parameters do not apply to the BUFGMUX primitive that assures glitch-free operation. The other global clock setup and hold times are
optional; only needing to be satisfied if device operation requires simulation matches on a cycle-for-cycle basis when switching between

clocks.

2. Tggcko_o (BUFG delay from 10 to O) values are the same as Tggcko o Values.

Table 72: Input/Output Clock Switching Characteristics (BUFIO)

o Speed Grade .
Symbol Description Units
-3E -2E/-2l/-2L1 | -1C/-11 | -1Q/-1LQ
Teiocko_o Clock to out delay from | to O 1.04 1.14 1.32 1.32 ns
Maximum Frequency
FMAX_BUFIO 1/O clock tree (BUFIO) ] 800.00 \ 800.00 \ 710.00 \ 710.00 | MHz
Table 73: Regional Clock Buffer Switching Characteristics (BUFR)
Speed Grade
Symbol Description Units
-3E -2E/-2l/-2L1 | -1C/-1l -1Q/-1LQ
TsRcko_ 0 Clock to out delay from | to O 0.60 0.65 0.77 0.77 ns
T Clock to out delay from | to O with Divide 0.30 0.32 0.38 0.38 ns
BRCKO_O_BYP Bypass attribute set
TsrRDO O Propagation delay from CLR to O 0.71 0.75 0.96 0.96 ns
Maximum Frequency
Fwax_sura!) Regional clock tree (BUFR) ] 600.00 ] 540.00 \ 450.00 ] 450.00 | MHz
Notes:
1. The maximum input frequency to the BUFR and BUFMR is the BUFIO Fyax frequency.
Table 74: Horizontal Clock Buffer Switching Characteristics (BUFH)
o Speed Grade .
Symbol Description Units
-3E -2E/-2I1-2L1 | -1C/-11 | -1Q/-1LQ
TsHCKO O BUFH delay from I to O 0.10 0.11 0.13 0.13 ns
TBHCCK_CE/TBHCKC_CE CE pin setup and hold 0.20/0.16 0.23/0.20 0.38/0.21 | 0.38/0.79 ns
Maximum Frequency
FMAX_BUFH Horizontal clock buffer (BUFH) \ 741.00 \ 710.00 ] 625.00 \ 625.00 | MHz
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Table 75: Duty-Cycle Distortion and Clock-Tree Skew

Speed Grade

Symbol Description Device Units
-3E -2E -2 -2LI -1C -1l -1Q | -1LQ
Tbeb cLK Global clock tree duty-cycle All 0.20 | 020 | 0.20 | 0.20 | 0.20 | 0.20 | 0.20 | 0.20 ns
- distortion(!)
Teokskew Global clock tree skew(?) XC72Z030 | 0.29 | 0.36 | 0.36 | 0.36 | 0.37 | 0.37 N/A N/A ns

XC7Z035| 043 | 0.54 | 0.54 | 0.54 | 057 | 057 N/A N/A ns
XC7Z045| 043 | 0.54 | 0.54 | 0.54 | 057 | 057 N/A N/A ns
XC7Z100 | N/A N/A 0.54 | 0.54 N/A 0.56 N/A N/A ns
XA7Z030 | N/A N/A N/A N/A N/A 0.37 | 0.37 N/A ns
XQ7Z030 | N/A N/A 0.36 | 0.36 N/A 0.37 | 0.37 N/A ns
XQ72045 | N/A N/A 0.54 | 0.54 N/A 0.57 | 0.57 | 0.57 ns
XQ7Z100 | N/A N/A 054 | 0.54 N/A 0.56 N/A N/A ns

Tocp_surio | /O clock tree duty-cycle All 012 | 012 | 012 | 0.12 | 0.12 | 0.12 | 0.12 | 0.12 ns
distortion

Teurioskew | I/O clock tree skew across one All 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 ns
clock region

Tpep_Burr | Regional clock tree duty-cycle All 0.15 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15 ns
distortion

Notes:

1. These parameters represent the worst-case duty-cycle distortion observable at the pins of the device using LVDS output buffers. For cases
where other I/O standards are used, IBIS can be used to calculate any additional duty-cycle distortion that might be caused by asymmetrical
rise/fall times.

2. The Tckskewvalue represents the worst-case clock-tree skew observable between sequential I/0O elements. Significantly less clock-tree
skew exists for I/O registers that are close to each other and fed by the same or adjacent clock-tree branches. Use the Xilinx Timing Analyzer
tools to evaluate application specific clock skew.

MMCM Switching Characteristics
Table 76: MMCM Specification

Speed Grade
Symbol Description Units
-3E -2E/-2l/-2L1 | -1C/-11 | -1Q/-1LQ
MMCM_F\nmax Maximum input clock frequency 1066.00 933.00 800.00 800.00 MHz
MMCM_F\nmiN Minimum input clock frequency 10.00 10.00 10.00 10.00 MHz
MMCM_F\nyiTTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max
MMCM_F\npuTy Allowable input duty cycle: 10—49 MHz 25.00 25.00 25.00 25.00 %
Allowable input duty cycle: 50—199 MHz 30.00 30.00 30.00 30.00 Y%
Allowable input duty cycle: 200—399 MHz 35.00 35.00 35.00 35.00 %
Allowable input duty cycle: 400—499 MHz 40.00 40.00 40.00 40.00 %
Allowable input duty cycle: >500 MHz 45.00 45.00 45.00 45.00 %
MMCM_Fyin_pscLk Minimum dynamic phase-shift clock frequency 0.01 0.01 0.01 0.01 MHz
MMCM_Fyax_pscLk Maximum dynamic phase-shift clock frequency | 550.00 500.00 450.00 450.00 MHz
MMCM_Fycomin Minimum MMCM VCO frequency 600.00 600.00 600.00 600.00 MHz
MMCM_Fycomax Maximum MMCM VCO frequency 1600.00 | 1440.00 | 1200.00 | 1200.00 MHz
MMCM_F g ANDwWIDTH Low MMCM bandwidth at typical() 1.00 1.00 1.00 1.00 MHz
High MMCM bandwidth at typical(") 4.00 4.00 4.00 4.00 MHz
MMCM_TgratpHAORFSET | Static phase offset of the MMCM outputs(@) 0.12 0.12 0.12 0.12 ns
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Table 76: MMCM Specification (Cont’d)

Speed Grade

Symbol Description Units
-3E -2E/-21/-2LI ‘ -1C/-11 | -1Q/-1LQ

MMCM—TOUTJlTTER MMCM output jltter Note 3

MMCM_Toutputy MMCM output clock duty-cycle precision(4) 0.20 0.20 0.20 0.20 ns
MMCM_T ockmAXx MMCM maximum lock time 100.00 100.00 100.00 100.00 ps
MMCM_FouTtmax MMCM maximum output frequency 1066.00 933.00 800.00 800.00 MHz
MMCM_FoutmiN MMCM minimum output frequency(®)®) 4.69 4.69 4.69 4.69 MHz
MMCM_TexTrDVAR External clock feedback variation < 20% of clock input period or 1 ns Max
MMCM_RST\nPULSE Minimum reset pulse width 5.00 5.00 5.00 5.00 ns
MMCM_FpEpmax Maximum frequency at the phase frequency 550.00 500.00 450.00 450.00 MHz

detector
MMCM_FprpmiN Minimum frequency at the phase frequency 10.00 10.00 10.00 10.00 MHz
detector

MMCM_TegpeLay Maximum delay in the feedback path 3 ns Max or one CLKIN cycle

MMCM Switching Characteristics Setup and Hold

TmmeMbek_PSEN/ Setup and hold of phase-shift enable 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
TMMCMCKD_PSEN

TMMCMDCK_PSINCDEC/ Setup and hold of phase-shift 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
TMMCMCKD_PSINCDEC increment/decrement

TMMCMCKO_PSDONE Phase shift clock-to-out of PSDONE 0.59 0.68 0.81 0.81 ns
Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK

TMMCMDCK_DADDR/ DAADR setup/hold 1.25/0.15| 1.40/0.15 | 1.63/0.15| 1.63/0.15 ns, Min
TMMGMCKD_DADDR

Tmmempek b DI setup/hold 1.25/0.15| 1.40/0.15 |1.63/0.15| 1.63/0.15 | ns, Min
TmmeMmekD_p

TmmeMbeK_DeN/ DEN setup/hold 1.76/0.00 | 1.97/0.00 |2.29/0.00 | 2.29/0.00 | ns, Min
TMMCMCKD_DEN

TmmoMmbeK_pwe/ DWE setup/hold 1.25/0.15| 1.40/0.15 |1.63/0.15| 1.63/0.15 | ns, Min
TumMeMcKD_DWE

TMMCMCKO?DRDY CLK to out of DRDY 0.65 0.72 0.99 0.99 ns, Max
Fock DCLK frequency 200.00 200.00 200.00 200.00 |MHz, Max
Notes:

1. The MMCM does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.

2. The static offset is measured between any MMCM outputs with identical phase.

3. Values for this parameter are available in the Clocking Wizard.

See http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm.

4. Includes global clock buffer.

5. Calculated as Fycp/128 assuming output duty cycle is 50%.

6. When CLKOUT4_CASCADE = TRUE, MMCM_FgyrwN is 0.036 MHz.
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PLL Switching Characteristics

Table 77: PLL Specification

Speed Grade
Symbol Description Units
-3E -2E/-2l/-2L1| -1C/-11 | -1Q/-1LQ

PLL_F\nmax Maximum input clock frequency 1066.00 933.00 800.00 800.00 MHz

PLL_F\nmiN Minimum input clock frequency 19.00 19.00 19.00 19.00 MHz

PLL_F\NyiTTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max

PLL_FnpuTy Allowable input duty cycle: 19—49 MHz 25.00 25.00 25.00 25.00 %
Allowable input duty cycle: 50—199 MHz 30.00 30.00 30.00 30.00 %
Allowable input duty cycle: 200—399 MHz 35.00 35.00 35.00 35.00 %
Allowable input duty cycle: 400—499 MHz 40.00 40.00 40.00 40.00 %
Allowable input duty cycle: >500 MHz 45.00 45.00 45.00 45.00 %

PLL_Fycomin Minimum PLL VCO frequency 800.00 800.00 800.00 800.00 MHz

PLL_Fvcomax Maximum PLL VCO frequency 2133.00 | 1866.00 | 1600.00 | 1600.00 MHz

PLL_FgANDWIDTH Low PLL bandwidth at typical() 1.00 1.00 1.00 1.00 MHz
High PLL bandwidth at typical(® 4.00 4.00 4.00 4.00 MHz

PLL_TstaTPHAORFSET | Static phase offset of the PLL outputs(® 0.12 0.12 0.12 0.12 ns

PLL_TouTJiTTER PLL output jitter® Note 1

PLL_ToutouTy PLL output clock duty-cycle precision(4) 0.20 0.20 0.20 0.20 ns

PLL_T, ockmAXx PLL maximum lock time 100.00 100.00 100.00 100.00 ps

PLL_Foutmax PLL maximum output frequency 1066.00 933.00 800.00 800.00 MHz

PLL_FoutmiN PLL minimum output frequency(®) 6.25 6.25 6.25 6.25 MHz

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

PLL_RSTpinpuLSE Minimum reset pulse width 5.00 5.00 5.00 5.00 ns

PLL_Fprpmax Maximum frequency at the phase frequency 550.00 500.00 450.00 450.00 MHz
detector

PLL_Fprpmin Minimum frequency at the phase frequency detector | 19.00 19.00 19.00 19.00 MHz

PLL_TggpeLaY Maximum delay in the feedback path 3 ns Max or one CLKIN cycle

Dynamic Reconfiguration Port (DRP) for PLL Before and After DCLK

TpLLcCK_DADDR! Setup and hold of D address 1.25/0.15| 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | ns, Min

TpLLCKC_DADDR

TpLicek bl Setup and hold of D input 1.25/0.15| 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | ns, Min

TeLLcKe DI

TpLLcok_DEN/ Setup and hold of D enable 1.76/0.00 | 1.97/0.00 |2.29/0.00 | 2.29/0.00 | ns, Min

TpLLcKC DEN

TeLLcok pwe/ Setup and hold of D write enable 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | ns, Min

TpLLcKC_DWE

TPLLCKO_DRDY CLK to out of DRDY 0.65 0.72 0.99 0.99 ns, Max

Fock DCLK frequency 200.00 200.00 200.00 200.00 |MHz, Max

Notes:

1. The PLL does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.

2. The static offset is measured between any PLL outputs with identical phase.

3. Values for this parameter are available in the Clocking Wizard.

See http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm.

4. Includes global clock buffer.

5. Calculated as Fycp/128 assuming output duty cycle is 50%.
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Device Pin-to-Pin Output Parameter Guidelines

Table 78: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)
Speed Grade

Symbol Description Device Units
B3E | 2E | -2 | 20 | 4c | -1 | 11Q | -1La

SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, without MMCM/PLL.

Tickor | Clock-capable clock input and XC7Z030 532 | 585 | 585 | 585 | 6.55 | 6.55 N/A N/A ns

OUTFF at pins/banks closest to the

clock region) XC72045 | 527 | 578 | 578 | 578 | 6.48 | 6.48 | N/A | N/A | ns
XC7Z100 | N/A | N/A | 591 | 591 | N/A | 6.62 | NJ/A | N/A | ns
XA7Z030 | N/A | N/A | N/A | N/A | N/A | 655 | 655 | N/A | ns
XQ72030 | N/A | N/A | 585 | 585 | N/A | 655 | 655 | N/A | ns
XQ72045 | N/A | N/A | 578 | 578 | N/A | 6.48 | 6.48 | 6.48 | ns
XQ7Z100 | N/A | N/A | 591 | 591 | N/A | 6562 | N/A | N/A | ns

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible I0B and CLB flip-flops are clocked by the global clock net.

2. Referto the Die Level Bank Numbering Overview section of Zyng-7000 All Programmable SoC Packaging and Pinout Specification (UG865).
Table 79: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)
Speed Grade

8E | -2E | 2 |21 1c | -1 | -1Q
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, without MMCM/PLL.
Tickorrar | Clock-capable clock input and XC7Z030 | 532 | 585 | 585 | 585 | 6.55 | 6.55 N/A N/A ns
OUTEF al pinsibanks farthest 'y 72035 | 588 | 646 | 646 646 | 723 | 723 | NA | NA | ns
MMCM/PLL (far clock region) XC72045 | 588 | 646 | 646 | 6.46 | 723 | 723 | N/A | NA | ns
XC7Z100 N/A N/A 6.59 | 6.59 N/A 7.37 N/A N/A ns
XA7Z030 N/A N/A N/A N/A N/A 6.55 6.55 N/A ns
XQ72030 N/A N/A 5.85 | 5.85 N/A 6.55 | 6.55 N/A ns
XQ72045 N/A N/A 6.46 | 6.46 N/A 723 | 7.23 7.23 ns
XQ7Z100 | N/A N/A | 659 | 659 | NA | 737 | N/A N/A ns

Symbol Description Device Units

-1LQ

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible I0B and CLB flip-flops are clocked by the global clock net.

2. Referto the Die Level Bank Numbering Overview section of Zyng-7000 All Programmable SoC Packaging and Pinout Specification (UG865).
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Table 80: Clock-Capable Clock Input to Output Delay With MMCM

Speed Grade

S3E | 26 | -2 | 2u | -1c | -1 | 1a
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, with MMCM.

Tickormmemcc | Clock-capable clock input | XC72030 | 0.92 | 0.92 | 0.92 | 092 | 0.92 | 0.92 N/A N/A ns
and OUTFF with MMCM Ty 577085 | 0.97 | 0.97 | 097 | 097 | 097 | 097 | NA | NA | ns
XC72045 0.97 0.97 0.97 0.97 0.97 0.97 N/A N/A ns
XC7Z100 | N/A N/A | 096 | 0.96 | N/A | 0.96 | N/A N/A ns
XA7Z030 N/A N/A N/A N/A N/A 0.92 0.92 N/A ns
XQ72030 N/A N/A 0.92 0.92 N/A 0.92 0.92 N/A ns
XQ72045 N/A N/A 0.97 0.97 N/A 0.97 0.97 0.97 ns
XQ7Z100 | N/A N/A | 096 | 096 | N/A | 096 | NA N/A ns

Symbol Description Device

Units
-1LQ

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible I0B and CLB flip-flops are clocked by the global clock net.

2.  MMCM output jitter is already included in the timing calculation.

Table 81: Clock-Capable Clock Input to Output Delay With PLL

Speed Grade

BE | 26 | -2 | -2u | 4C | -1 | 10
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, with PLL.

TickorpLLce | Clock-capable clock inputand | XC7Z030 | 0.81 0.81 0.81 0.81 0.81 0.81 N/A N/A ns
OUTFF with PLL XC72035 | 0.86 | 0.86 | 0.86 A 0.86 & 0.86 086 | NA | NA | ns
XC7Z045 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | N/A N/A ns
XC72100 N/A N/A | 085 | 085 | N/A | 0.85 | N/A N/A ns
XA7Z030 N/A N/A N/A N/A N/A 0.81 0.81 N/A ns
XQ72030 N/A N/A 0.81 0.81 N/A 0.81 0.81 N/A ns
XQ72045 N/A N/A 0.86 0.86 N/A 0.86 0.86 0.86 ns
XQ7Z100 | N/A N/A | 085 | 0.85 | N/A | 0.85 | NA N/A ns

Symbol Description Device

Units
-1LQ

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible I0B and CLB flip-flops are clocked by the global clock net.

2. PLL output jitter is already included in the timing calculation.

Table 82: Pin-to-Pin, Clock-to-Out using BUFIO

Speed Grade
Symbol Description Units
-3E -2E/-21/-2L1 -1C/-11 | -1Q/-1LQ
TickoFcs Clock-to-out of 1/0 clock for HR I/O banks 4.93 5.52 6.20 6.20 ns
Clock-to-out of I/O clock for HP 1/O banks 4.85 5.44 6.11 6.11 ns
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Device Pin-to-Pin Input Parameter Guidelines
Table 83: Global Clock Input Setup and Hold Without MMCM/PLL with ZHOLD_DELAY on HR I/O Banks

Speed Grade
Symbol Description Device Units
3 | 26 | 2 | 20 | ¢ | -u | 10 | -1a
Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard. (1)
Tpsep/ | Full delay (legacy XC72030 | 3.04/ 3.16/ 3.16/ 3.16/ 3.40/ 3.40/ N/A N/A ns
Tpurp | delay or default -0.34 -0.34 -0.34 -0.34 -0.34 -0.34
o re ™ |xCrzoss | a0/ | a7 | ae7 | 867/ | 897 | 397 | NA | NA | ns
without MMCM/PLL -0.47 -0.47 -0.47 -0.47 -0.47 -0.47
with ZHOLD_DELAY | xC72045 | 3.50/ | 3.67/ | 3.67/ | 3.67/ | 3.97/ | 3.97/ N/A N/A ns
on HR 1/O banks 047 | -047 | -047 | —047 | -047 | —047
XC72100 N/A N/A 3.81/ 3.81/ N/A 418/ N/A N/A ns
-0.52 —0.52 -0.52
XA7Z030 N/A N/A N/A N/A N/A 3.40/ 3.40/ N/A ns
-0.34 -0.34
XQ7Z030 N/A N/A 3.16/ 3.16/ N/A 3.40/ 3.40/ N/A ns
-0.34 -0.34 -0.34 -0.34
XQ72045 N/A N/A 3.67/ 3.67/ N/A 3.97/ 3.97/ 3.97/ ns
-0.47 -0.47 -0.47 -0.47 -0.47
XQ7z100 N/A N/A 3.81 3.81 N/A 418/ N/A N/A ns
-0.52 -0.52 -0.52
Notes:

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

2. IFF = Input flip-flop or latch.
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Table 84: Clock-Capable Clock Input Setup and Hold With MMCM

Speed Grade
3E | 2E | -2 | 21 | ¢ | - | 1a | -1a
Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard. (")
Tpsmmemcc! | No delay clock- | XC7Z030 2.41/ 2.68/ 2.68/ 2.68/ 2.95/ 2.95/ N/A N/A ns

Symbol Description Device Units

TPHMMCMCC capable clock -0.23 -0.23 -0.23 -0.23 -0.23 -0.23
input and IFF(@)
with MMCM XC72035 | 273/ | 3.00/ | 300/ | 300/ | 332/ | 332 | NA | NA | ns

-0.09 -0.09 -0.09 -0.09 -0.09 -0.09

XC72045 2.73/ 3.00/ 3.00/ 3.00/ 3.32/ 3.32/ N/A N/A ns
-0.09 -0.09 -0.09 -0.09 -0.09 -0.09

XC7Z100 N/A N/A 3.00/ 3.00/ N/A 3.32/ N/A N/A ns

-0.10 —-0.09 -0.10

XA7Z030 N/A N/A N/A N/A N/A 2.95/ 2.95/ N/A ns

-0.23 -0.23

XQ7Z030 N/A N/A 2.68/ 2.68/ N/A 2.95/ 2.95/ N/A ns
-0.23 -0.23 -0.23 -0.23

XQ72045 N/A N/A 3.00/ 3.00/ N/A 3.32/ 3.32/ 3.32/ ns
-0.09 -0.09 -0.09 -0.09 -0.09

XQ7Z100 N/A N/A 3.00/ 3.00/ N/A 3.32/ N/A N/A ns
-0.10 -0.09 -0.10

Notes:

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

2. IFF = Input flip-flop or latch
3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 85: Clock-Capable Clock Input Setup and Hold With PLL

Speed Grade
Symbol Description Device Units
8E | 2E | -2 | 20 | ¢ | -1 | Q| -1LQ
Input Setup and Hold Time Relative to Clock-Capable Clock Input Signal for SSTL15 Standard.(1)
TpspLLcc/ | No delay clock- XC72030 2.711/ 3.02/ 3.02/ 3.02/ 3.29/ 3.29/ N/A N/A ns

TeupLLcc | capable clock input -0.34 -0.34 -0.34 -0.34 -0.34 -0.34

@) wi
and IFFSIwith PLL Py 27035 | 201/ | 324/ | 324/ | 324/ | 353 | 353 | NA NA | ns

-0.20 -0.20 -0.20 -0.20 -0.20 -0.20

XC72045 291/ 3.24/ 3.24/ 3.24/ 3.53/ 3.53/ N/A N/A ns
-0.20 -0.20 -0.20 -0.20 -0.20 -0.20

XC7Z100 N/A N/A 3.24/ 3.24/ N/A 3.58/ N/A N/A ns

-0.21 -0.21 -0.21

XA7Z030 N/A N/A N/A N/A N/A 3.29/ 3.29/ N/A ns

-0.34 -0.34

XQ7Z030 N/A N/A 3.02/ 3.02/ N/A 3.29/ 3.29/ N/A ns
-0.34 -0.34 -0.34 -0.34

XQ72045 N/A N/A 3.24/ 3.24/ N/A 3.53/ 3.53/ 3.53/ ns
-0.20 -0.20 -0.20 -0.20 -0.20

XQ7Z100 N/A N/A 3.24/ 3.24/ N/A 3.53/ N/A N/A ns
-0.21 -0.21 -0.21

Notes:

1.

2.
3.

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

IFF = Input flip-flop or latch
Use IBIS to determine any duty-cycle distortion incurred using various standards.

Table 86: Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO

Speed Grade

Symbol Description Units
-3E -2E/-2]-2LI -1C/-11 | -1Q/-1LQ
Input Setup and Hold Time Relative to a Forwarded Clock Input Pin Using BUFIO for SSTL15 Standard.
Tpscs/TrHcs Setup/hold of 1/0 clock for HR 1/O banks -0.36/1.36 | —0.36/1.50 |-0.36/1.70 | —0.36/1.70 ns
Setup/hold of I/O clock for HP I/O banks -0.34/1.39 | -0.34/1.53 |-0.34/1.73 | -0.34/1.73 ns

Table 87: Sample Window

Speed Grade
Symbol Description Units

-3E -2E/-21/-2L1| -1C/-1l -1Q/-1LQ
Tsamp Sampling error at receiver pins(1) 0.51 0.56 0.61 0.61 ns
TsAMP_BUFIO Sampling error at receiver pins using BUFIO®) 0.30 0.35 0.40 0.40 ns
Notes:

1.

This parameter indicates the total sampling error of the PL DDR input registers, measured across voltage, temperature, and process. The
characterization methodology uses the MMCM to capture the DDR input registers’ edges of operation. These measurements include:

- CLKO MMCM jitter

- MMCM accuracy (phase offset)

- MMCM phase shift resolution

These measurements do not include package or clock tree skew.

This parameter indicates the total sampling error of the PL DDR input registers, measured across voltage, temperature, and process. The
characterization methodology uses the BUFIO clock network and IDELAY to capture the DDR input registers’ edges of operation. These
measurements do not include package or clock tree skew.
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Additional Package Parameter Guidelines

The parameters in this section provide the necessary values for calculating timing budgets for PL clock transmitter and
receiver data-valid windows.

Table 88: Package Skew

Symbol Description Device Package Value Units
TPKGSKEW Package skew(") XC72030 SBG485/SBV485 113 ps
FBG484/FBV484 113 ps
FBG676/FBV676 113 ps
FFG676/FFV676 136 ps
XC72035 FBG676/FBV676 159 ps
FFG676/FFV676 158 ps
FFG900/FFV900 191 ps
XC72045 FBG676/FBV676 159 ps
FFG676/FFV676 158 ps
FFG900/FFV900 191 ps
XC7Z100 FFG900/FFV900 161 ps
FFG1156/FFV1156 165 ps
XA7Z030 FBG484/FBV484 113 ps
XQ7Z030 RB484 113 ps
RF676 136 ps
XQ77045 RF676/RFG676 158 ps
RF900 191 ps
XQ7z100 RF900 161 ps
RF1156 165 ps
Notes:
1. gggstg \lgllllj.es represent the worst-case skew between any two SelectlO resources in the package: shortest delay to longest delay from die

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

GTX Transceiver DC Input and Output Levels

Table 89 summarizes the DC specifications of the GTX transceivers in Zyng-7000 devices. Consult the 7 Series FPGAs
GTX/GTH Transceivers User Guide (UG476) for further details.

Table 89: GTX Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DVppout Differential peak-to-peak output | Transmitter output swing is setto | 1000 - - mV
voltage (1) maximum setting
VomouTne \?oCIt a(l:gcjnglwmon mode output Equation based VmaTavTT — DVppout/4 mV
Rout Differential output resistance - 100 - Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - 2 12 ps
Differential peak-to-peak input | >10.3125 Gb/s 150 - 1250 mV
DVppin voltage (external AC coupled) - g 16 10.3125 Gbrs 150 - 1250 | mvV
<6.6 Gb/s 150 - 2000 mV
ViN Single-ended input voltage® | DC coupled VygraytT = 1-2V -200 - VMmGTAVTT | MV
VeMmin Common mode input voltage DC coupled VygrayTT = 1.2V - 2/3 VpmGTAVTT - mV
Rin Differential input resistance - 100 - Q
Cext Recommended external AC coupling capacitor(3) - 100 - nF
Notes:

1. The output swing and preemphasis levels are programmable using the attributes discussed in the 7 Series FPGAs GTX/GTH Transceivers
User Guide (UG476) and can result in values lower than reported in this table.

2. Voltage measured at the pin referenced to ground.
3. Other values can be used as appropriate to conform to specific protocols and standards.

V P
Single-Ended
Peak-to-Peak
N Voltage
0

ds191_16_090514

+

Figure 20: Single-Ended Peak-to-Peak Voltage

+V —
Differential
0 Peak-to-Peak
/ \ / \ / Voltage
-V — P-N

ds191_17_090514

Figure 21: Differential Peak-to-Peak Voltage
Note: In Figure 21, differential peak-to-peak voltage = single-ended peak-to-peak voltage x 2.

Table 90 summarizes the DC specifications of the clock input of the GTX transceiver. Consult the 7 Series FPGAs GTX/GTH
Transceivers User Guide (UG476) for further details.
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Table 90: GTX Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units
ViDIFF Differential peak-to-peak input voltage 250 - 2000 mV
Rin Differential input resistance - 100 - Q
Cext Required external AC coupling capacitor - 100 - nF

GTX Transceiver Switching Characteristics
Consult the 7 Series FPGAs GTX/GTH Transceivers User Guide (UG476) for further information. Performance
specifications are divided between Table 91 and Table 92.
Table 91: GTX Transceiver Performance for XC7Z030, XA7Z2030, XC7Z035, XC7Z045, and XC7Z100 Devices
by Package
Speed Grade
Symbol Description 8::5:: 9E P-ZEI-ZII-ZLI e Units
ackage Type
FF FB/SB FF FB/SB FF FB/SB
Ferxmax® Maximum GTX transceiver data rate 12.5 6.6 10.3125 6.6 8.0 6.6 Gb/s
Ferxamn® Minimum GTX transceiver data rate 0.500 0.500 0.500 0.500 0.500 0.500 | Gb/s
1 3.2-6.6 Gb/s
2 1.6-3.3 Gb/s
Fatxcrange | CPLL line rate range 4 0.8-1.65 Gb/s
8 0.5-0.825 Gb/s
16 N/A Gb/s
1 5.93-8.0 | 5.93-6.6 | 5.93-8.0 | 5.93-6.6 | 5.93-8.0 | 5.93-6.6 | Gb/s
2 2.965-4.0 2.965-4.0 2.965-4.0 Gb/s
Fetxarange1 | QPLL line rate range 1 4 1.4825-2.0 1.4825-2.0 1.4825-2.0 Gb/s
8 0.74125-1.0 0.74125-1.0 0.74125-1.0 Gb/s
16 N/A N/A N/A Gb/s
1 9.8- N/A 9.8- N/A N/A Gb/s
12.5 10.3125
2 4.9-6.25 4.9-5.15625 N/A Gb/s
Fatxarangez | QPLL line rate range 2% 4 2.45-3.125 2.45-2.578125 N/A Gb/s
8 1.225-1.5625 1.225-1.2890625 N/A Gb/s
16 0.6125-0.78125 | 0.6125-0.64453125 N/A Gb/s
FaepLLrange | GTX transceiver CPLL frequency range 1.6-3.3 1.6-3.3 1.6-3.3 GHz
FeapLLrangE1 | GTX transceiver QPLL frequency range 1 5.93-8.0 5.93-8.0 5.93-8.0 GHz
FeapLLrangE2 | GTX transceiver QPLL frequency range 2 9.8-12.5 9.8-10.3125 N/A GHz
Notes:
1. The -1 speed grade requires a 4-byte internal data width for operation above 5.0 Gb/s.
2. Data rates between 8.0 Gb/s and 9.8 Gb/s are not available.
3. For QPLL line rate range 2, the maximum line rate with the divider N set to 66 is 10.3125Gb/s.
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Table 92: GTX Transceiver Performance for the XQ7Z030, XQ7Z045, and XQ7Z100 Devices by Package

Speed Grade
Symbol Description gl';lltlg:: 2 P A0 1011 Units
ackage Type
RF RB RF RB RF RB
Farxmax® Maximum GTX transceiver data rate 10.3125 6.6 8.0 6.6 8.0 6.6 Gb/s
Ferxamn® Minimum GTX transceiver data rate 0.500 0.500 0.500 | 0.500 | 0.500 | 0.500 | Gb/s
1 3.2-6.6 Gb/s
2 1.6-3.3 Gb/s
Fatxcrange | CPLL line rate range 4 0.8-1.65 Gb/s
8 0.5-0.825 Gb/s
16 N/A Gb/s
1 5.93-8.0 5.93-6.6 |5.93-8.0|5.93-6.6|5.93-8.0(5.93-6.6| Gb/s
2 2.965-4.0 2.965-4.0 2.965-4.0 Gb/s
Fatxarange1 | QPLL line rate range 1 4 1.4825-2.0 1.4825-2.0 1.4825-2.0 Gb/s
8 0.74125-1.0 0.74125-1.0 0.74125-1.0 Gb/s
16 N/A N/A N/A Gb/s
1 9.8-10.3125 N/A N/A N/A Gb/s
2 4.9-5.15625 N/A N/A Gb/s
Fetxarange2 | QPLL line rate range 2(3) 4 2.45-2.578125 N/A N/A Gb/s
8 1.225-1.2890625 N/A N/A Gb/s
16 0.6125-0.64453125 N/A N/A Gb/s
FecpLLrange | GTX transceiver CPLL frequency range 1.6-3.3 1.6-3.3 1.6-3.3 GHz
FsapLLrangE1 | GTX transceiver QPLL frequency range 1 5.93-8.0 5.93-8.0 5.93-8.0 GHz
FaapLLranGgE2 | GTX transceiver QPLL frequency range 2 9.8-10.3125 N/A N/A GHz
Notes:
1. The -1 speed grade requires a 4-byte internal data width for operation above 5.0 Gb/s.
2. Data rates between 8.0 Gb/s and 9.8 Gb/s are not available.
3. For QPLL line rate range 2, the maximum line rate with the divider N set to 66 is 10.3125Gb/s.
Table 93: GTX Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Symbol Description Speed Grade Units
-3E -2E/-21/-2LI -1C/-11 | -1Q/-1LQ
FGTXDRPCLK GTXDRPCLK maximum frequency 175.01 175.01 156.25 156.25 | MHz
oo TN
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Table 94: GTX Transceiver Reference Clock Switching Characteristics

All Speed Grades
Symbol Description Conditions Units
Min Typ Max
-3E speed grade 60 - 700 MHz
Feclk Reference clock frequency range
All other speed grades 60 - 670 MHz
TReLK Reference clock rise time 20% — 80% - 200 - ps
TroLk Reference clock fall time 80% —20% - 200 - ps
TocRrer Reference clock duty cycle Transceiver PLL only 40 50 60 %
80%———— N\~ ———————— A -
20%————q—— XX~~~ -~~~ ————— =\~ ——-
Trok 1=
ds191_18_010213
Figure 22: Reference Clock Timing Parameters
Table 95: GTX Transceiver PLL/Lock Time Adaptation
All Speed Grades
Symbol Description Conditions - Units
Min Typ Max
TLock Initial PLL lock - - 1 ms
Clock recovery phase acquisition and ) - 50,000 37 x106 Ul
adaptation time for decision feedback | After the PLL is locked to the
equalizer (DFE). reference clock, this is the time it
ToLock — takes to lock the clock data
Clock recovery phase acquisition and | recovery (CDR) to the data - 50,000 2.3 x108 ul
adaptation time for low-power mode present at the input.
(LPM) when the DFE is disabled.
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Table 96: GTX Transceiver User Clock Switching Characteristics(1)(2)

Data Width Conditions Speed Grade (3)4)
Symbol Description Internal | Interconnect Units
Logic Logic -3E -2E/-21/-2L1| -1C/-11 -1Q/-1LQ

Frxoutr | TXOUTCLK maximum frequency 412.500 412.500 312.500 312.500 MHz
Frxoutr | RXOUTCLK maximum frequency 412.500 412.500 312.500 312.500 MHz
. tebit | Loonand 412500 | 412500 | 312500 & 312.500 | MHz

Frxin TXUSRCLK maximum frequency ol
32-bit 32-bit 390.625 322.266 250.000 250.000 MHz
_ 16-bit 1o-bitand 412500 | 412500 | 312500 | 312.500 | MHz

FrxIN RXUSRCLK maximum frequency ol
32-bit 32-bit 390.625 322.266 250.000 250.000 MHz
16-bit 16-bit 412.500 412.500 312.500 312.500 MHz
Frxing | TXUSRCLK2 maximum frequency ;g:gﬁ and | 55 it 390.625 | 322.266 | 250.000 | 250.000 | MHz
64-bit 64-bit 195.313 161.133 125.000 125.000 MHz
16-bit 16-bit 412.500 412.500 312.500 312.500 MHz

RXUSRCLK2 maximum 16-bit and .
Frxing frequency 30_pit 32-bit 390.625 322.266 250.000 250.000 MHz
64-bit 64-bit 195.313 161.133 125.000 125.000 MHz

Notes:

1. Clocking must be implemented as described in the 7 Series FPGAs GTX/GTH Transceivers User Guide (UG476).
2. These frequencies are not supported for all possible transceiver configurations.

3. For speed grades -3 and -2, a 16-bit data path can only be used for speeds less than 6.6 Gb/s.

4. For speed grade -1, a 16-bit data path can only be used for speeds less than 5.0 Gb/s.

Table 97: GTX Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units
FaxTx Serial data rate range 0.500 - Fotxmax | Gb/s
TRTx TX rise time 20%—-80% - 40 - ps
TErx TX fall time 80%—20% - 40 - ps
TLLSKEW TX lane-to-lane skew(!) - - 500 ps
VTXOOBVDPP Electrical idle amplitude - - 15 mV
TTXOOBTRANS|T|ON Electrical idle transition time - - 140 ns
Tdios Total jitter@() - - 0.28 ul
: R 12.5 Gb/s
DJias Deterministic jitter(2() - - 0.17 ul
TJ11 18 Total ]ltter(2)(4) - - 0.28 ul
: — 11.18 Gb/s
DJ11.18 Deterministic jitter(2)(4) - - 0.17 ul
TJ Total jitter(2)(4) - - 0.28 ul
103125 sckihe 10.3125 Gb/s
DJ1g 3125 Deterministic jitter(2)(4) - - 0.17 ul
TJ Total jitter(2)(4) - - 0.28 ul
9.953 e 9.953 Gb/s
DJg g53 Deterministic jitter(2) - - 0.17 ul
Tdg g Total jitter()(4) - - 0.28 ul
. 9.8 Gb/s
DJg g Deterministic jitter(2)(4) - - 0.17 ul
Tdgo Total jitter(2)(*) - - 0.33 ul
. R 8.0 Gb/s
DJg o Deterministic jitter(2)(4) - - 0.17 ul
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Table 97: GTX Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
TJ Total jitter(2)(4) - - 0.28 ul
6.6_QPLL J e 6.6 Gb/s
DJs6_qpLL Deterministic jitter(2)(4) - - 0.17 ul
TJ Total jitter(3)#) - - 0.30 ul
66 CPLL el 6.6 Gb/s
DJes cpLL Deterministic jitter(3)(4) - - 0.15 ul
TJs Total jitter(3)*) - - 0.33 ul
5.0 Gb/s
DJs g Deterministic jitter(3)(*) - - 0.15 ul
Tdgos Total jitter(3)(4) - - 0.33 ul
- — 4.25 Gb/s
DJ4 05 Deterministic jitter(3)(4) - - 0.14 ul
TJ375 Total jitter(3)(4) - - 0.34 ul
PR 3.75 Gb/s
DJ3 75 Deterministic jitter(3(4) - - 0.16 ul
TJ Total jitter(3)(4) - - 0.2 ul
3.2 e 3.20 Gb/s®)
DJ3» Deterministic jitter(3(4) - - 0.1 ul
TJ Total jitter(3)#) - - 0.35 ul
32 e~ 3.20 Gb/s(®)
DJ3 oL Deterministic jitter(3)(4) - - 0.16 ul
TJ Total jitter(3)(*) - - 0.20 ul
25 e 2.5 Gb/s(?)
DJs 5 Deterministic jitter(3)(4) - - 0.08 ul
TJ Total jitter(3)(4) - - 0.15 ul
125 Jrer—= 1.25 Gb/s®
DJ1 25 Deterministic jitter(3)(4) - - 0.06 ul
TJs00 Total jitter(3)(4) - - 0.1 ul
— 500 Mb/s
DJsg0 Deterministic jitter(3(4) - - 0.03 ul
Notes:
1. Using same REFCLK input with TX phase alignment enabled for up to 12 consecutive transmitters (three fully populated GTX Quads).
2. Using QPLL_FBDIV = 40, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
3. Using CPLL_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
4. Alljitter values are based on a bit-error ratio of 1e712.
5. CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
6. CPLL frequency at 1.6 GHz and TXOUT_DIV = 1.
7. CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
8. CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.
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Table 98: GTX Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units
FaTxRx Serial data rate 0.500 - Fotxmax | Gb/s
TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data - 10 - ns
RXooBvDPP OOB detect threshold peak-to-peak 60 - 150 mV
Receiver spread-spectrum -5000 - 0 ppm
RXssT tracking(!) Modulated @ 33 KHz
RXgL Run length (CID) - - 512 ul
Data/REFCLK PPM offset Bit rates < 6.6 Gb/s -1250 - 1250 ppm
Rx tolerance Bit rates > 6.6 Gb/s and 700 | - 700 | ppm
PPMTOL <8.0 Gb/s
Bit rates > 8.0 Gb/s -200 - 200 ppm
SJ Jitter Tolerance(2)
JT_SJqo5 Sinusoidal jitter (QPLL)®) 12.5 Gb/s 0.3 - - ul
JT_SJq1.18 Sinusoidal jitter (QPLL)®) 11.18 Gb/s 0.3 - - ul
JT_SJ0.32 Sinusoidal jitter (QPLL)®) 10.32 Gb/s 0.3 - - ul
JT_SJg 95 Sinusoidal jitter (QPLL)®) 9.95 Gb/s 0.3 - - ul
JT_SJg g Sinusoidal jitter (QPLL)®) 9.8 Gb/s 0.3 - - ul
JT_SJgo Sinusoidal jitter (QPLL)®) 8.0 Gb/s 0.44 - - ul
JT_SJg6_qPLL Sinusoidal jitter (QPLL)®) 6.6 Gb/s 0.48 - - ul
JT_SJg6_cpLL Sinusoidal jitter (CPLL)®3) 6.6 Gb/s 0.44 - - ul
JT_SJs o Sinusoidal jitter (CPLL)®) 5.0 Gb/s 0.44 - - ul
JT_SJy 05 Sinusoidal jitter (CPLL)®) 4.25 Gb/s 0.44 - - ul
JT_SJ375 Sinusoidal jitter (CPLL)®) 3.75 Gb/s 0.44 - - ul
JT_SJ35 Sinusoidal jitter (CPLL)(®) 3.2 Gb/s® 0.45 - - ul
JT_SJ3 oL Sinusoidal jitter (CPLL)®) 3.2 Gb/s®) 0.45 - - ul
JT_Sds 5 Sinusoidal jitter (CPLL)(®3) 2.5 Gb/s(®) 0.5 - - ul
JT_SJq 05 Sinusoidal jitter (CPLL)(®) 1.25 Gb/s(") 0.5 - - ul
JT_SJs00 Sinusoidal jitter (CPLL)®) 500 Mb/s 0.4 - - ul
SJ Jitter Tolerance with Stressed Eye(?)
. ) 3.2 Gb/s 0.70 - - ul
JT_TJSE;» Total jitter with stressed eye(®)
6.6 Gb/s 0.70 - - ul
i idal i ; 3.2 Gb/s 0.1 - - ul
JT_SJSE; S|m(183)0|dal jitter with stressed
eye 6.6 Gb/s 0.1 - - ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. Alljitter values are based on a bit error ratio of 16712,
3. The frequency of the injected sinusoidal jitter is 10 MHz.
4. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. CPLL frequency at 1.6 GHz and RXOUT_DIV = 1.
6. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.
7. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.
8. Composite jitter with RX and LPM or DFE mode.
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GTX Transceiver Protocol Jitter Characteristics

For Table 99 through Table 104, the 7 Series FPGAs GTX/GTH Transceivers User Guide (UG476) contains recommended
settings for optimal usage of protocol specific characteristics.

Table 99: Gigabit Ethernet Protocol Characteristics

Description ‘ Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
Gigabit Ethernet Transmitter Jitter Generation

Total transmitter jitter (T_TJ) \ 1250 \ - \ 0.24 \ ul

Gigabit Ethernet Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance ’ 1250 ‘ 0.749 ’ - ‘ ul

Table 100: XAUI Protocol Characteristics

Description ‘ Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
XAUI Transmitter Jitter Generation

Total transmitter jitter (T_TJ) \ 3125 \ - \ 0.35 \ ul

XAUI Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance ’ 3125 ‘ 0.65 ‘ - ‘ Ul

Table 101: PCI Express Protocol Characteristics(1)

Standard Description Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
PCI Express Transmitter Jitter Generation
PCI Express Gen 1 Total transmitter jitter 2500 - 0.25 Ul
PCI Express Gen 2 Total transmitter jitter 5000 - 0.25 Ul
Total transmitter jitter uncorrelated - 31.25 ps
PCI Express Gen 3 —— —— 8000
Deterministic transmitter jitter uncorrelated - 12 ps
PCI Express Receiver High Frequency Jitter Tolerance
PCI Express Gen 1 Total receiver jitter tolerance 2500 0.65 - Ul
Receiver inherent timing error 0.40 - ul
PCI Express Gen 2(2) 5000
Receiver inherent deterministic timing error 0.30 - ul
0.03 MHz-1.0 MHz 1.00 - ul
Receiver sinusoidal jitter
PCI Express Gen 3 tolerance 1.0 MHz-10 MHz 8000 Note 3 - ul
10 MHz-100 MHz 0.10 - ul
Notes:

1. Tested per card electromechanical (CEM) methodology.
2. Using common REFCLK.

3. Between 1 MHz and 10 MHz the minimum sinusoidal jitter roll-off with a slope of 20 dB/decade.
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Table 102: CEI-6G and CEI-11G Protocol Characteristics

Description Line Rate (Mb/s) ‘ Interface Min Max Units
CEI-6G Transmitter Jitter Generation
Total transmitter jitter(!) 4976-6375 CEI-6G-SR - 03 Jl
CEI-6G-LR - 0.3 ul
CEI-6G Receiver High Frequency Jitter Tolerance
Total receiver jitter tolerance(") 4976-6375 CEI-6G-SR 06 - J
CEI-6G-LR 0.95 - ul
CEI-11G Transmitter Jitter Generation
Total transmitter jitter(2) 9950-11100 CEI-T1G-SR - 03 Jl
CEI-11G-LR/MR - 0.3 ul
CEI-11G Receiver High Frequency Jitter Tolerance
CEI-11G-SR 0.65 - ul
Total receiver jitter tolerance(@) 9950-11100 CEI-11G-MR 0.65 - ul
CEI-11G-LR 0.825 - ul
Notes:
1. Tested at most commonly used line rate of 6250 Mb/s using 390.625 MHz reference clock.
2. Tested at line rate of 9950 Mb/s using 155.46875 MHz reference clock and 11100 Mb/s using 173.4375 MHz reference clock.
Table 103: SFP+ Protocol Characteristics
Description Line Rate (Mb/s) Min Max Units
SFP+ Transmitter Jitter Generation
9830.40(1)
9953.00
Total transmitter jitter 10312.50 - 0.28 ul
10518.75
11100.00
SFP+ Receiver Frequency Jitter Tolerance
9830.40(1)
9953.00
Total receiver jitter tolerance 10312.50 0.7 - Ul
10518.75
11100.00
Notes:
1. Line rated used for CPRI over SFP+ applications.
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Table 104: CPRI Protocol Characteristics

Description Line Rate (Mb/s) ‘ Min Max Units
CPRI Transmitter Jitter Generation
614.4 - 0.35 Ul
1228.8 - 0.35 ul
2457.6 - 0.35 Ul
Total transmitter jitter 3072.0 - 0.35 ul
4915.2 - 0.3 ul
6144.0 - 0.3 Ul
9830.4 - Note 1 Ul
CPRI Receiver Frequency Jitter Tolerance
614.4 0.65 - Ul
1228.8 0.65 - Ul
2457.6 0.65 - ul
Total receiver jitter tolerance 3072.0 0.65 - Ul
4915.2 0.95 - Ul
6144.0 0.95 - ul
9830.4 Note 1 - Ul

Notes:
1. Tested per SFP+ specification, see Table 103.

Integrated Interface Block for PCI Express Designs Switching Characteristics

More information and documentation on solutions for PCI Express designs can be found at:
http://www.xilinx.com/technology/protocols/pciexpress.htm

Table 105: Maximum Performance for PCI Express Designs

o Speed Grade .
Symbol Description Units
-3E -2E/-21/-2L1 -1C/-11 -1Q/-1LQ

FpiPECLK Pipe clock maximum frequency 250 250 250 250 MHz
FusercLk User clock maximum frequency 500 500 250 250 MHz
FusercLk2 User clock 2 maximum frequency 250 250 250 250 MHz
FbrPcLk DRP clock maximum frequency 250 250 250 250 MHz
Notes:

1. PCI Express x8 Gen 2 operation is only supported in -2 and -3 speed grades. Refer to 7 Series FPGASs Integrated Block for PCIl Express
Product Guide (PG054) for specific supported core configurations.

DS191 (v1.17) November 24, 2015 www.xilinx.com Send Feedback
Product Specification L\/_] 80



Distributor of Xilinx: Excellent Integrated System Limited
Datasheet of EK-Z7-ZC706-CES-G - ZYNQ-7000 SOC ZC706 EVAL KIT
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

ws
Ll

electronic components

£ XILINX. Zynq-7000 AP SoC (Z-7030, Z-7035, Z-7045, and Z-7100): DC and AC Switching Characteristics

XADC Specifications
Table 106: XADC Specifications
Parameter ‘ Symbol Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Vocanc = 1.8V = 5%, Vgepp = 1.25V, VRgpy = 0V, ADCCLK = 26 MHz, —55°C < T; < 125°C, Typical values at T;=+40°C
ADC Accuracy(!)

Resolution 12 - - Bits
Integral Nonlinearity(® INL -40°C < T;<100°C - - *2 LSBs
-55°C < Ti< —40°C; 100°C < Ti< 125°C - - +3 LSBs
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - - +1 LSBs
Offset Error Unipolar | —40°C <T;<100°C - - +8 LSBs
—55°C < T; < ~40°C; 100°C < T; < 125°C - - +12 LSBs
Bipolar -55°C < T;<125°C - - +4 LSBs
Gain Error - - +0.5 %
Offset Matching - - 4 LSBs
Gain Matching - - 0.3 %
Sample Rate - - 1 MS/s
Signal to Noise Ratio(@) ‘ SNR FsampLE = 500KS/s, Fy = 20KHz 60 - - dB
RMS Code Noise External 1.25V reference - - 2 LSBs
On-chip reference - 3 - LSBs
Total Harmonic Distortion(2) ‘ THD FsampLE = 500KS/s, Fi\ = 20KHz 70 - - dB
Analog Inputs®
ADC Input Ranges Unipolar operation 0 - 1 \Y
Bipolar operation -0.5 - +0.5 Vv
Unipolar common mode range (FS input) 0 - +0.5 \'%
Bipolar common mode range (FS input) +0.5 - +0.6 \Y
Maximum External Channel Input Ranges | Adjacent analog channels set withintheseranges | —0.1 - Veeape Vv
should not corrupt measurements on adjacent
channels
At e e W = [ - | - |
On-Chip Sensors
Temperature Sensor Error —40°C <T;<100°C - - +4 °C
—-55°C < Tj < -40°C; 100°C < T; < 125°C - - +6 °C
Supply Sensor Error -40°C < T;<100°C - - +1 %
-55°C < T; <—40°C; 100°C < T;< 125°C - - +2 %
Conversion Rate(*)
Conversion Time - Continuous| toony Number of ADCCLK cycles 26 - 32 Cycles
Conversion Time - Event tconv Number of CLK cycles - - 21 Cycles
DRP Clock Frequency DCLK DRP clock frequency 8 - 250 MHz
ADC Clock Frequency ADCCLK | Derived from DCLK 1 - 26 MHz
DCLK Duty Cycle 40 - 60 %
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Table 106: XADC Specifications (Cont'd)

Parameter ‘ Symbol ‘ Comments/Conditions ’ Min ‘ Typ ‘ Max ‘ Units

XADC Reference®

External Reference ‘ VREFP Externally supplied reference voltage 1.20 1.25 1.30 \

On-Chip Reference Ground Vgegp pin to AGND, —40°C < T;<100°C | 1.2375 | 1.25 | 1.2625 \"
Ground Vggpp pin to AGND, =55°C < T; < —40°C; | 1.225 1.25 1.275 \
100°C < T;<125°C

Notes:

1. Offset and gain errors are removed by enabling the XADC automatic gain calibration feature. The values are specified for when this feature

is enabled.
2. Only specified for bitstream option XADCEnhancedLinearity = ON.

3. Seethe ADC chapter in the 7 Series FPGAs and Zynq-7000 All Programmable SoC XADC Dual 12-Bit 1 MSPS Analog-to-Digital Converter
User Guide (UG480) for a detailed description.

4. See the Timing chapter in the 7 Series FPGAs and Zynq-7000 All Programmable SoC XADC Dual 12-Bit 1 MSPS Analog-to-Digital
Converter User Guide (UG480) for a detailed description.

5. Any variation in the reference voltage from the nominal Vggpp = 1.25V and Vggpy = OV 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.

Configuration Switching Characteristics
Table 107: Configuration Switching Characteristics

L. Speed Grade .
Symbol Description Units
-3E -2E/-2l/-2L1 | -1C/-11 | -1Q/-1LQ
Power-up Timing Characteristics
Tp (M Program latency 5.00 5.00 5.00 5.00 ms, Max
Tror Power-on reset (50 ms ramp rate time) 10/50 10/50 10/50 10/50 ms,
Min/Max
Power-on reset (1 ms ramp rate time) with the power-on | 10/35 10/35 10/35 10/35 ms,
reset override function disabled; Min/Max
(devefg.CTRL.PCFG_POR_CNT_4K = 0).()
Power-on reset (1 ms ramp rate time) with the power-on 2/8 2/8 2/8 2/8 ms,
reset override function enabled; Min/Max
(devcfg.CTRL.PCFG_POR_CNT_ 4K = 1).2)
TPROGRAM Program pulse width 250.00 250.00 250.00 | 250.00 ns, Min
Boundary-Scan Port Timing Specifications
TTAPTCK/TTCKTAP TMS and TDI Setup/hold 3.00/2.00/ 3.00/2.00 |3.00/2.00| 3.00/2.00 ns, Min
TTekTDO TCK falling edge to TDO output 7.00 7.00 7.00 7.00 ns, Max
Frck TCK frequency 66.00 66.00 66.00 66.00 | MHz, Max
Internal Configuration Access Port
Ficapck ’ Internal configuration access port (ICAPE2) ’ 100.00 ‘ 100.00 ‘ 100.00 ‘ 100.00 ‘ MHz, Max
Device DNA Access Port
FONAGK \ DNA access port (DNA_PORT) ] 100.00 \ 100.00 \ 100.00 \ 100.00 \ MHz, Max

Notes:

1. To support longer delays in configuration, use the design solutions described in the 7 Series FPGA Configuration User Guide (UG470).
2. For non-secure boot only. Measurement is made when the PS is already powered and stable, before power cycling the PL.
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eFUSE Programming Conditions

Table 108 lists the programming conditions specifically for eFUSE. For more information, see the 7 Series FPGA
Configuration User Guide (UG470).

Table 108: eFUSE Programming Conditions(1)

Symbol Description Min Typ Max Units
IpLFs PL Vccaux supply current - - 115 mA
Ipsks PS Vccepaux supply current - - 115 mA
t; Temperature range 15 - 125 °C
Notes:

1. The Zyng-7000 devices must not be configured during eFUSE programming.

Revision History

The following table shows the revision history for this document:

Date Version Description
08/23/2012 1.0 Initial Xilinx release.
08/31/2012 1.1 Updated T; and added Note 3 to Table 2. Updated Ry tgrm in Table 3. Updated standards in Table 9.

Revised Pé Performance Characteristics section introduction. Updated values in Table 19. Added
Note 4 to Table 36. Added notes to Table 38. Revised FygpicLk in Table 43.

03/14/2013 1.2 Updated the AC Switching Characteristics based upon ISE tools 14.5 and Vivado tools 2013.1, both at
v1.06 for the -3, -2, and -1 speed specifications throughout the document. Updated Table 17 and
Table 18 for production release of the XC7Z045 in the -2 and -1 speed designations.

Added the XC7Z100 device throughout document.

Updated description in Introduction. Added Note 2 to Table 2. Updated Vpy in Table 1 and Table 2.
Clarified PS specifications for Cp)\(2) and removed Note 3 on Igpp in Table 3. Updated Table 6.
Updated Table 9, including removal of LVTTL, notes 2 and 3, and adding SSTL135. Added Table 10.
Many enhancements and additions to the figures and tables in the PS Switching Characteristics
section including adding notes with test conditions where applicable. Replaced or updated Table 19
through Table 21. Removed AXI Interconnects section.

Updated Note 1 in Table 73. Updated Note 1 and Note 2 in Table 88. In Table 91, increased -1 speed
grade (FF package) FgTxmax value from 6.6 Gb/s to 8.0 Gb/s.

Updated the rows on offset error and gain error and matching in Table 106. Added Internal
Configuration Access Port section to Table 107.

03/27/2013 1.3 In Table 7, changed Igcintmin Value for the XC7Z030. Updated Table 17 and Table 18 for production
release of the XC7Z030 in the -2 and -1 speed designations. In Table 53, updated the table title,
LPDDR2 values, and removed Note 3. In Table 54, updated the table title and removed Note 4.

04/24/2013 1.4 Updated Table 17 and Table 18 for production release of the XC7Z030 and XC7Z045 in the -3 speed
designations. Removed the PS Power-on Reset section. Updated the PS—PL Power Sequencing
section. Clarified the load conditions in Table 36 by adding new data.

In Table 1, revised V| (I/O input voltage) to match values in Table 4 and Table 5, and combined Note 4
with old Note 5 and then added new Note 6. Revised V| description and added Note 10, and updated
Note 3 in Table 2. Updated first 3 rows in Table 4 and Table 5. Revised PCI33_3 voltage minimum in
Table 11 to match values in Table 1, Table 4, and Table 5. Added Note 1 to Table 14 and Table 15.
Added Note 2 to Table 20. Throughout the data sheet (Table 67, Table 68, and Table 83) removed the
obvious note “A Zero “0” Hold Time listing indicates no hold time or a negative hold time.” Updated and
clarified USRCLK data in Table 96.
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Date

Version

Description

06/26/2013

1.5

Updated the AC Switching Characteristics based upon ISE tools 14.6 and Vivado tools 2013.2, both at
v1.07 for the -3, -2, and -1 speed specifications throughout the document. Updated Table 17 and
Table 18 for production release of the XC7Z100 in the -1 and -2 speed designations.

In Table 1, updated Ipgy section for cases when floating, at VygrayTT, of GND and Ipcoyt for cases
when floating and at Vygtay7T- Added Note 6 to Table 2. Added XC7Z100 values to Table 6 and
Table 7. Increased the frequency of -2 speed grade for CPU clock performance (6:2:1) in Table 19.
Updated the FppraL max value in Table 20. Moved Table 21 and added Fay; max- Removed Note 1
from Table 22. Updated the minimum TpqyaLp Values in Table 27 and Table 28. Added Table 29. In
Table 40, corrected the Fgpgc k maximum value and Fgp pcik Units typographical errors. Updated the
description of Fgrxryx in Table 98.

09/12/2013

1.6

Added the SBG485 package to Table 88. Added USRCCLK Output section and clarified values for
Tpog in Table 107. Added Ipggg to Table 108. Updated Notice of Disclaimer.

11/26/2013

1.7

Added specifications for the Zyng-7000Q devices (XQ7Z030 and XQ7Z045) with the -1Q speed
specification/temperature range.

Removed Note 1 and Note 2 from Table 7. Added Table 16. In Table 36, updated Tqgpicko1. Added
Table 92. Updated Table 106 specifications. In Table 107, removed the USRCCLK Output section,
added Tpy, Tprogram, Note 1, and the Device DNA Access Port section, and updated the Tppor
description.

03/03/2014

1.8

Added Note 4 to Vccaux 10in Table 1. Updated Note 8 in Table 2 and added Note 9. Added Note 2 to
Table 4. Added Note 2 and Note 3 to Table 5. Clarified description in Table 14 and Table 15. Updated
Table 16. Moved the XQ7Z030 (all speed specifications/temperature ranges) to production release in
Table 17 and Table 18. Added HSUL_12_F, DIFF_HSUL_12_F, MOBILE_DDR_S, MOBILE_DDR_F,
DIFF_MOBILE_DDR_S, and DIFF_MOBILE_DDR_F standards to and updated values in Table 55.
Added HSUL_12_F, DIFF_HSUL_12_F, DIFF_HSUL_12_DCI_S, and DIFF_HSUL_12_DCI_F
standards to and updated values in Table 56. Added data for the RF900 and the SBG485 packages in
Table 88. Added Note 1 to Table 105.

04/02/2014

1.9

Updated Table 17 and Table 18 for production release of the XQ7Z045 in all speed designations.
Updated the speed specifications for T\gtp and removed notes from Table 55 and Table 56.

06/04/2014

Added the XA7Z030 devices (-11 and -1Q) in the FBG484 package throughout the document.

In Table 4 and Table 5, updated Note 2 per the customer notice XCN14014: 7 Series FPGA and
Zyng-7000 AP SoC I/O Undershoot Voltage Data Sheet Update.

Updated Note 3 in Table 6. Updated for clarification the DDR timing diagrams in Figure 2 and Figure 3.
Removed Note 1 from Table 105.

09/23/2014

Removed 1.8V as descriptor of HP 1/0 banks and 3.3V as descriptor of HR 1/O banks throughout.
Updated Note 3 in Table 6. In PL Power-On/Off Power Supply Sequencing, added sentence about
there being no recommended sequence for supplies not shown. In PS—PL Power Sequencing,
removed list of PL power supplies. In Table 17, moved -11 and -1Q XA7Z030 speed grades from
Preliminary to Production. In Table 18, added production software for XA7Z030 -1l and -1Q speed

grades. Updated Fopy_sxox_e621_Max: Fcpu_2x_621_Max» Fcpu_exax_421_max. @nd Fepy_1x_421_max
values in Table 19. In Table 22, removed typical value and added maximum value for TrgpscLk- Added
note about measurement being taken from Vg to Vyeg in Table 27 to Table 34. Added Note 3 to
Table 53. Added I/0O Standard Adjustment Measurement Methodology. In Table 64, added attribute
REFCLK frequency of 400 MHz to F\pg aycTRL Rer @nd average tap delay at 400 MHz to Note 1.
Updated description of T\ckor in Table 78 and added Note 2. Updated description of T\ckoprag in
Table 79 and added Note 2. In Table 89, moved DVppoyT value of 1000 mV from Max to Min column,
updated V,y DC parameter description, and added Note 2. Added peak-to-peak to labels in Figure 20
and Figure 21. Added note after Figure 21. Added Note 1 to Table 105.

10/09/2014

Added XC7Z035 device. Added -2LI speed grade throughout. Updated Introduction. Added -2LI
(0.95V) to description of Voont @and Vecprams @nd added PL to description of Vegint, VecBrAM

VCCAUX’ VCCO and VCCAUX_|O in Table 2. Added Note 1 to Table 18.

11/19/2014

Added Vepram @and XA Zyng-7000 All Programmable SoC Overview to Introduction. Updated the AC
Switching Characteristics based upon Vivado 2014.4. Updated Vivado software version in Table 16. In
Table 17, moved all speed grades from Advance to Production. In Table 18, added Vivado 2014.4
software version for -2LI speed grade in XC7Z030 and XC7Z045 devices and -3E, -2E, -2I, -2LI, -1C,
and -11 speed grades in XC7Z035 device, and removed table note. Added Selecting the Correct Speed
Grade and Voltage in the Vivado Tools. Added Note 1 to Table 51.
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Date Version Description
02/23/2015 1.14 Updated descriptions of Vocpint in Table 1 and Table 2. In Table 14, changed maximum Vg value

from 1.425V to 1.500V. Updated Table 24 title. Added Figure 1 and Table 25. Updated first sentence in
PL Power-On/Off Power Supply Sequencing. In Table 36, updated minimum Tqgpipcke and Tqspickp2

to 6 ns and 12.5 ns, respectively, and removed note 5. In Table 70, updated symbols for
TpsPpCk_{A, B)_MREG_MULT/TDSPCKD_{A, B)_MREG_MULT: T DSPDCK_{A, D}_ADREG/
TpsPCKD_{A, D}_ADREG: TDSPDCK_{A, B}_PREG_MULT/ TDSPCKD_{A, B}_PREG_MULT
TpsPpck_{A, B)_PREG/TDSPCKD_{A, B)_PREG: | DSPDCK_{CEA, CEB}_{AREG, BREG}
TpsPCKD_{CEA, CEB}_{AREG, BREG}) @Nd TpspDCK_{RSTA, RSTB}_{AREG, BREG)
TDSPCKD_{RSTA, RSTB}_{AREG, BREG}- In Table 76, Updated deSCI’iptionS of

TMMCMDCK_DADDR/TMMCMCKD_DADDR! TMMCMDCK_DI/TMMCMCKD_DI’ TMMCMDCK_DEN/
TMMCMCKD?DEN! and TMMCMDCK?DWE/TMMCMCKD?DWE' Added descriptive row to Table 86. Removed
minimum sample rate specification from Table 106.

06/23/2015 1.15 Added XQ7Z100 device throughout. Added -1LQ speed grade to XQ72045 device. Updated the AC
Switching Characteristics based upon ISE tools 14.7 and Vivado tools 2015.2. Updated Table 53 title
to refer to FF packages. Updated Table 54 title and Note 3 to refer to FB, RB, and SB packages.
Removed “FPGA” from labels in Figure 18 and Figure 19. Added SBV485, FBV484, FBV676, FFV676,
FFV900, FFV1156, RFG676, and RF1156 packages to Table 88. Removed note about PCI-SIG 3.0
from Table 101.

09/28/2015 1.16 Updated data sheet per the customer notice XCN15034: Zynq-7000 AP SoC Requirement for the PS
Power-Off Sequence. Updated PS Power-On/Off Power Supply Sequencing. Added Fgyc rer cLk tO
Table 35. Changed -2E and -1C speed grade XC7Z100 devices to N/A in Table 6, Table 18, Table 75,
Table 78 to Table 81, and Table 83 to Table 85. Added introductory paragraph before Table 53 and
updated Note 3.

11/24/2015 1.17 Updated quiescent supply currents for XQ7Z030, XQ72045, and XQ7Z100 in Table 6. Updated the AC
Switching Characteristics based upon Vivado 2015.4. In Table 17, added -2LI speed grade to
production column for XQ7Z030 and XQ7Z045, and added -2| and -2LI speed grades to production
column for XQ7Z100. In Table 18, added Vivado 2015.4 software version to -2LI speed grade column
for XQ72030, XQ72045, and XQ7Z100, and -2| speed grade column for XQ7Z100. In Figure 4 and
Figure 5, added extra clock pulse on QSPI_SCLK_OUT. In Table 75, added Tckskew for XQ7Z2030,
XQ72045, and XQ7Z100 at -2LI speed grade, and XQ7Z100 at -2I speed grade. Updated device
pin-to-pin output parameter tables (Table 78 to Table 81) and input parameter tables (Table 83 to
Table 85) for XQ7Z030, XQ7Z045, and XQ7Z100 at -2LI and -2I speed grades.

Notice of Disclaimer

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

AUTOMOTIVE APPLICATIONS DISCLAIMER

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-
SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (lI) CONTROL OF A
VEHICLE, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE IN
THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE OPERATOR, OR (llI)
USES THAT COULD LEAD TO DEATH OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY
USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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