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Introduction

The Zynq®-7000 All Programmable SoCs are available in
-3, -2, -1, and -1LI speed grades, with -3 having the highest
performance. The -1LI devices can operate at either of two
programmable logic (PL) Veeoint/Veceram Voltages, 0.95V
and 1.0V, and are screened for lower maximum static
power. The speed specification of a -1LI device is the same
as the -1 speed grade. When operated at PL
Veeint’Veeeram = 0-95VY, the -1LI static and dynamic
power is reduced. Zyng-7000 device DC and AC
characteristics are specified in commercial, extended,
industrial and expanded (Q-temp) temperature ranges.
Except for 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, industrial, or Q-temp
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 Zynqg-7000 All Programmable SoC Overview (DS190)
* XA Zyng-7000 All Programmable SoC Overview (DS188)

e Defense-grade Zynq-7000Q All Programmable SoC
Overview (DS196)

This Zyng-7000 AP SoC data sheet, which covers the
specifications for the XC7Z010, XA7Z010, XC7Z015,
XC72020, XA7Z020, and XQ7Z020, 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)
VeepINT PS internal logic supply -0.5 1.1 \
Vceraux PS auxiliary supply voltage -0.5 2.0 Vv
VeepLL PS PLL supply -0.5 2.0 Vv
Vcco poR PS DDR I/O supply voltage -0.5 2.0 \Y
Veeo mo® PS MIO 1/O supply voltage -0.5 3.6 v
VpREF PS input reference voltage -05 2.0 \"
V@6 PS MIO I/O input voltage -0.40 |Vgco Mmio+055| V
PS DDR I/O input voltage -0.55 |Voco ppr+0.55) V
Programmable Logic (PL)
VceInT PL internal supply voltage -0.5 1.1 \
Veeaux PL auxiliary supply voltage -0.5 2.0 \
VccoBRAM PL supply voltage for the block RAM memories -0.5 11 Vv
Veeo PL supply voltage for HR 1/O banks -0.5 3.6 Vv
VRer Input reference voltage -0.5 2.0 \Y
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

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

Symbol Description Min Max Units
I/O input voltage for HR I/O banks -0.40 Veeo + 0.55 \'
VB HE) g)?cien&u_lt_l\\;loDltg?gS((\g)hen Veeo = 3.3V) for VRer and differential I/0 standards ~0.40 2 625 Vv
VeesarT Key memory battery backup supply -0.5 2.0 \
GTP Transceiver (XC7Z015 Only)
VmeTavee Analog supply voltage for the GTP transmitter and receiver circuits -0.5 1.1 \
VoGTAVTT grr\gﬁg supply voltage for the GTP transmitter and receiver termination 05 132 Vv
VMGTREFCLK Reference clock absolute input voltage -0.5 1.32 \
ViN Receiver (RXP/RXN) and Transmitter (TXP/TXN) absolute input voltage -0.5 1.26 \Y
IDCIN-FLOAT DC input current for receiver input pins DC coupled RX termination = floating - 14 mA
DCINMGTAVTT tl:()a?m"i]npalﬁocnuLr?;],\t,,;;\r,iieiver input pins DC coupled RX _ 12 mA
IDcIN-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
D COUTMGTAVTT DC qutpyt current for transmitter pins DC coupled RX _ 12 mA
) termination = VygrayTT
XADC
Veeane XADC supply relative to GNDADC -0.5 2.0 \Y
VREFP XADC reference input relative to GNDADC -0.5 2.0 \%
Temperature
Tstg Storage temperature (ambient) -65 150 °C
TeoL Maximum soldering temperature for Pb/Sn component bodies(?) - +220 °C
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. Applles to both MIO supply banks VCCO_M|OO and VCCO_M|O1‘

w

The lower absolute voltage specification always applies.

4. For /O operation, refer to the 7 Series FPGAs SelectlO Resources User Guide (UG471) or the Zynqg-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.
See Table 11 for TMDS_33 specifications.

o

7. For soldering guidelines and thermal considerations, see the Zyng-7000 All Programmable SoC Packaging and Pinout Specification

(UG865).

Table 2: Recommended Operating Conditions(1)(2)

Symbol Description ‘ Min ‘ Typ ‘ Max Units
PS
VeepINT PS internal supply voltage 0.95 | 1.00 1.05 \
Vcepraux PS auxiliary supply voltage 1.71 1.80 1.89 \
VeepLL PS PLL supply 1.71 | 1.80 1.89 %
Veco pbR PS DDR 1/O supply voltage 1.14 - 1.89 \
Veco mio® PS MIO /O supply voltage for MIO banks 1.71 - 3.465 %
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

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

Symbol Description Min Typ Max Units
. V +0.20
Vpin@ PS DDR and MIO 1/ input voltage -020 | - CCO_DDR v
PIN P g VCCO_N”O +0.20
PL
5 PL internal supply voltage 0.95 1.00 1.05 \
Veeint® :
PL -1LI (0.95V) internal supply voltage 0.92 | 0.95 0.98 \
Vecaux PL auxiliary supply voltage 1.71 1.80 1.89 \
s PL block RAM supply voltage 0.95 1.00 1.05 \
Veearam®
PL -1LI (0.95V) block RAM supply voltage 0.92 | 0.95 0.98 \
Veco®?) PL supply voltage for HR 1/0 banks 1.14 - 3.465 v
I/0 input voltage -0.20 - Veeo +0.20 \'
Vin® 1/0 input voltage (when Voo = 3.3V) for Vage and differential /O
ccQ = - REF — -
standards except TMDS_338’) 020 2625 v
(@ Maximum current through any (PS or PL) pin in a powered or unpowered _ _ 10 mA
IN bank when forward biasing the clamp diode
Veepart'9 Battery voltage 1.0 - 1.89 \Y
GTP Transceiver (XC7Z015 Only)
VuaTavec Analog supply voltage for the GTP transmitter and receiver circuits 0.97 1.0 1.03 \
VMGTAVTT(11) A_nalc_>g supply voltage for the GTP transmitter and receiver termination 117 10 103 Vv
circuits
XADC
Veeapce XADC supply relative to GNDADC 1.71 1.80 1.89 \'%
VREFP Externally supplied reference voltage 120 | 1.25 1.30 \
Temperature
Junction temperature operating range for commercial (C) temperature 0 _ 85 °c
devices
Junction temperature operating range for extended (E) temperature 0 _ 100 °C
- devices
! Junction temperature operating range for industrial (I) temperature _40 _ 100 °C
devices
Junction temperature operating range for expanded (Q) temperature _ o
devices —40 125 C
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 Zynqg-7000 All Programmable SoC PCB Design Guide (UG933).
3. Applies to both MIO supply banks Vceo mioo @nd Veco mioi-
4. The lower absolute voltage specification always applies.
5. Vgeint @and Veegram should be connected to the same supply.
6. Configuration data is retained even if Voo drops to OV.
7. Includes Vggo of 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V at +5%.
8. See Table 11 for TMDS_33 specifications.
9. A total of 200 mA per PS or PL bank should not be exceeded.
10. Vceparr i required only when using bitstream encryption. If battery is not used, connect Vgcgart to either ground or Vegaux-
11. Each voltage listed requires the filter circuit described in the 7 Series FPGAs GTP Transceiver User Guide (UG482).
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 3: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min | Typ( | Max | Units
VDRINT Data retention Vgnt Voltage (below which configuration data might be lost) 0.75 - - \'
VpRI Data retention Vcayx voltage (below which configuration data might be lost) 1.5 - - \
IRer PS_DDR_VREF 0/1, PS_MIO_VREF, and VRgg leakage current per pin - - 15 HA
I Input or output leakage current per pin (sample-tested) - - 15 HA
CciN® PL die input capacitance at the pad - - 8 pF
Cpn®@ PS die input capacitance at the pad - - 8 pF

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

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

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

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

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

RlN,TERM(“) '(I'S’(\el\_/l_eJ’i\lnE%q_uévsllﬁ_lr]t_ g%siistance of programmable input termination to Vgcp/2 35 50 65 o
Thevenin equivalent resistance of programmable input termination to Vecp/2 44 60 83 Q
(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 Vgco/2 level.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 4: V;y Maximum Allowed AC Voltage Overshoot and Undershoot for PS I/0 and PL HR I/0 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
Vceo + 0.55 100 050 58

—-0.55 11.0
Veeo + 0.60 46.6 -0.60 477
Vceo + 0.65 21.2 -0.65 2.10
Veeo + 0.70 9.75 —-0.70 0.94
Veeo + 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
Veeo + 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 Vco+ 0.20V or below GND —0.20V, must not exceed the values
in this table.

Table 5: Typical Quiescent Supply Current

Speed Grade
Symbol Description Device Units
-3 -2 -1 -1LI

XC72010 122 122 122 85 mA

XC72015 122 122 122 85 mA

. XC72020 122 122 122 85 mA

lccPiNTQ PS quiescent VeepnT SUpply current XA77010 NA NA 122 NA A
XA7Z020 N/A N/A 122 N/A mA

XQ72020 N/A 122 122 N/A mA

XC72010 13 13 13 11 mA

XC72015 13 13 13 11 mA

. XC72020 13 13 13 11 mA

lccrauxa PS quiescent Vcpaux supply current XA77010 NA NA 13 NA A
XA7Z020 N/A N/A 13 N/A mA

XQ72020 N/A 13 13 N/A mA

XC72010 4 4 4 mA

XC72015 4 4 4 mA

XC72020 4 4 4 4 mA

lccobra PS quiescent Voco ppr Supply current XA77010 NA NA p NA A
XA7Z020 N/A N/A 4 N/A mA

XQ72020 N/A 4 4 N/A mA
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 5: Typical Quiescent Supply Current (Contd)

Symbol Description Device Speed Grade Units
-3 -2 -1 -1LI

XC72010 34 34 34 21/23(4) mA

XC72015 77 77 77 47/534) | mA

XC72020 78 78 78 48/54(4) | mA

lccinTQ PL quiescent Vgont Supply current XA7Z010 NA NA 2 NA A
XA72020 N/A N/A 78 N/A mA

XQ72020 N/A 78 78 N/A mA

XC72010 18 18 18 16 mA

XC72015 35 35 35 31 mA

. XC72020 38 38 38 34 mA

lccauxa PL quiescent Vgcayx supply current XA7Z010 NA NA 18 NA A
XA72020 N/A N/A 38 N/A mA

XQ72020 N/A 38 38 N/A mA

XC72010 3 mA

XC72015 3 mA

. XC72020 3 mA

lccoa PL quiescent Voo supply current XA7Z010 NA NA 3 NA A
XA7Z020 N/A N/A 3 N/A mA

XQ72020 N/A 3 N/A mA

XC72010 3 1/2(4) mA

XC72015 4 4 4 2/2(4) mA

Icceramaq | PL quiescent Vogram supply current XC7z020 6 314 mA
XA7Z010 N/A N/A 3 N/A mA

XA7Z020 N/A N/A 6 N/A mA

XQ72020 N/A 6 6 N/A 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. The Xilinx Power Estimator (XPE) spreadsheet tool (download at http://www.xilinx.com/power) estimates operating current. When the
required power-on current exceeds the estimated operating current, XPE can display the power-on current.

4. The first value is at 0.95V, and the second value is at 1.0V.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

PS Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Voepint Veopaux: @and VoepyL together, then the PS Voo supplies (Voco mioos
Vcco miots and Veco ppRr) 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 Vocopaux, VocpLL, @nd the PS Vo supplies
(Veco mioos 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 Vcpi With the same supply as Vcpayx, With an
optional ferrite bead filter.

For Vcco mioo @and Veco miot Voltages of 3.3V:

* The voltage difference between Voo mioo /Voco mior @nd Veopaux must not exceed 2.625V for longer than
Tvccozvecaux for each power-on/off cycle to maintain device reliability levels.

* The Tyccozvccaux 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 Vooints Veceram: Vecaux: @nd 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 Voot and Vocgram have the same recommended voltage levels then both can be powered by the same
supply and ramped simultaneously. If Vocaux and Voo have the same recommended voltage levels then both 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 Vo and Vocaux must not exceed 2.625V for longer than Tyccoovocaux for each
power-on/off cycle to maintain device reliability levels.

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

GTP Transceivers (XC7Z015 Only)

The recommended power-on sequence to achieve minimum current draw for the GTP transceivers (XC7Z015 only) is

Veeint VmaTavee VvaTavtt OR VvaTavee Veeint VmatavtT Both Viygravee and Veginr can 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 VygtayTT €an be higher than specifications during
power-up and power-down.

hd When VMGTAVTT is powered before VMGTAVCC and VMGTAVTT - VMGTAVCC > 150 mV and VMGTAVCC < 07V, the
VmeTavTT current draw can increase by 460 mA per transceiver during Vyetavec ramp up. The duration of the current
draw can be up to 0.3 x TygTavee (ramp time from GND to 90% of Vi gTavce)- The reverse is true for power-down.

b When VMGTAVTT is powered before VCCINT and VMGTAVTT - VCCINT > 150 mV and VCClNT < 0.7V, the VMGTAVTT current
draw can increase by 50 mA per transceiver during Vgt famp up. The duration of the current draw can be up to
0.3 X Tycent (ramp time from GND to 90% of Ve 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 (Vcopint: Vecraux: VecrLL: Veco ppr
Veco mioo: @nd 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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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Power Supply Requirements

Table 6 shows the minimum current, in addition to Igcq, that is required by Zyng-7000 devices for proper power-on and
configuration. If the current minimums shown in Table 5 and Table 6 are met, the device powers on after all four PL supplies
have passed through their power-on reset threshold voltages. The Zyng-7000 device must not be configured until after
Vceint 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 6: Power-On Current for Zyng-7000 Devices

Device | lccpintmin | lccpauxmin lccoprRMIN lccinNTmIN lccauxmin lccomin lccerammin | Units
XC72010 I + 100 mA I +90 mA
xA72010 | 'ccPNTa +70 | lccpauxa +40 CCD%Féor bank lccintq +40 | lccauxa +60 chgr bank | lccBrAamq +40| mA
| + 100 mA | +90 mA
XC7Z015 | lccpinta +70 | Iccpauxq +40 CCD%%? bank lccinta +130 | Iccauxa +60 chgr bank | 'CCBRAMQ +40| mMA
XC72020 I 100 mA I 90 mA
+ m +90m
XA7Z2020 | Iccpintq +70 | Iccrauxa +40 CCD%Féor bank lccinta +70 | lccauxa +60 chgr bank | lccBrAamq +40| mA
XQ72020
Table 7: Power Supply Ramp Time
Symbol Description Conditions Min Max | Units
TvcepINT Ramp time from GND to 90% of VeepinT 0.2 50 ms
TvccPAUX Ramp time from GND to 90% of Vccpaux 0.2 50 ms
Tvcco ppr Ramp time from GND to 90% of Vcco 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 VgonT 0.2 50 ms
Tveco Ramp time from GND to 90% of Voo 0.2 50 ms
Tvcecaux Ramp time from GND to 90% of Vecaux 0.2 50 ms
TVCCBRAM Ramp time from GND to 90% of Vccpram 0.2 50 ms
T;=125°C(1) - 300
Allowed time per power cycle for Voo — Vocaux > 2.625V
T T; = 100°C() -
VECORVECAUX | and Veco _wio — Vecpaux > 2.625V j=100°C °00 | ms
T;=85°C(") - | 800
TmaTavee Ramp time from GND to 90% of VygTtavce 0.2 50 ms
TMGTAVTT Ramp time from GND to 90% of VMGTAVTT 0.2 50 ms
Notes:
1. Based on 240,000 power cycles with nominal Vg of 3.3V or 36,500 power cycles with worst case Vco of 3.465V.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

DC Input and Output Levels

Values for V|_and V|4 are recommended input voltages. Values for I and loy are guaranteed over the recommended

operating conditions at the Vo, and Vg 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 V¢ with the respective Vg and
Von voltage levels shown. Other standards are sample tested.

PS I/0 Levels

Table 8: PS DC Input and Output Levels(1)

Bank /0 ViL ViH VoL Vou lo | lon
Standard |y Min| v, Max V, Min V, Max V, Max V, Min mA | mA
MIO | LVCMOS18 |-0.300 (35% Vceo mio|65% Veco mio| Veco mio + 0.300 0.450 Veco mio—0.450 | 8 -8
MIO |LVCMOS25 |-0.300 0.700 1.700 Vcco mio +0.300 0.400 Vecco mio—0.400 | 8 -8
MIO |LVCMOS33 |-0.300 0.800 2.000 3.450 0.400 Veco mio—0.400 | 8 -8
MIO |HSTL_I_18 |-0.300 |Vprer —0.100 | VpRrer + 0.100 | Voo mio + 0.300 0.400 Veeco mio—0.400 | 8 -8
DDR SSTL1 8_| —-0.300 VPREF -0.125 VPREF +0.125 VCCO?DDR +0.300 VCCO?DDR/Z —-0.470 VCCO?DDR/2 +0.470| 8 -8
DDR | SSTL15 —0.300 | Vprer — 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 | Vprer — 0.090 | Vprer + 0.090 | Veco ppr + 0.300|\Veco ppr/2 —0.150|Veco ppr/2 +0.15013.0(-13.0
DDR HSUL_12 —-0.300 VPREF -0.130 VPREF +0.130 VCCO?DDR +0.300 20% VCCO?DDR 80% VCCO?DDR 0.1 | -01
Notes:
1. Tested according to relevant specifications.
Table 9: PS Complementary Differential DC Input and Output Levels
Vieu(1) V(2 Va, 3) Vay@ | |
Bank| 1/0 Standard icm D oL OH oL OH
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% Vcco 80% Vcco 0.100 -0.100
DDR | DIFF_SSTL135 | 0.300 | 0.675 | 1.000 | 0.100 - |(Veco_ppr/2) —0.150((Veeo ppr/2) +0.150 13.0 -13.0
DDR | DIFF_SSTL15 0.300 | 0.750 | 1.125 | 0.100 - |(Veco_pbpr/2) —0.175|(Veco _ppr/2) +0.175 13.0 -13.0
DDR | DIFF_SSTL18_I | 0.300 | 0.900 | 1.425 | 0.100 - |(Vcco_ppr/2) — 0.470|(Voeo ppr/2) +0.470)  8.00 -8.00
Notes:
1. Vigm is the input common mode voltage.
2. V|pis the input differential voltage (Q-Q).
3. Vg is the single-ended low-output voltage.
4. Vop is the single-ended high-output voltage.
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€ XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

PL I/O Levels
Table 10: SelectlO DC Input and Output Levels(1)(2)

Vv 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 | VRgg—0.100 Vgeg + 0.100 | Vo + 0.300 0.400 Vceo — 0.400 8.00 -8.00
HSTL_I_18 —0.300 | VRgr—0.100 Vgeg + 0.100 Vo + 0.300 0.400 Veeo — 0.400 8.00 -8.00
HSTL_II —0.300 | VRgr—0.100 Vgeg + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 16.00 -16.00
HSTL_II_18 —0.300 | VRgg—0.100 Vgeg + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 16.00 -16.00
HSUL_12 —-0.300 | VRgr—0.130 VRep+0.130 |Vgeo +0.3001 20% Veco 80% Vcco 0.10 -0.10
LVCMOS12 —0.300 35% VCCO 65% VCCO VCCO + 0.300 0.400 VCCO —0.400 Note 3 Note 3
LVCMOS15 —0.300 35% VCCO 65% VCCO VCCO +0.300 25% VCCO 75% VCCO Note 4 Note 4
LVCMOS18 —-0.300 35% VCCO 65% VCCO VCCO +0.300 0.450 VCCO —0.450 Note 5 Note 5
LVCMOS25 —-0.300 0.7 1.700 Veeo + 0.300 0.400 Vcco—0.400 | Note4 | Note 4
LVCMOS33 —-0.300 0.8 2.000 3.450 0.400 Vcco—0.400 | Note4 | Note 4
LVTTL —-0.300 0.8 2.000 3.450 0.400 2.400 Note 5 | Note 5
MOBILE_DDR —-0.300 20% Vcco 80% Veco | Veco +0.3001  10% Veeo 90% Veco 0.10 -0.10
PCI33_3 —-0.400 30% Vcco 50% Vcco |Veco +0.5001 10% Veeo 90% Vcco 1.50 -0.50
SSTL135 —0.300 | VRgr—0.090 Vgeg + 0.090 |Vgeo +0.300 | Veeo/2 —0.150 | Veco/2 + 0.150  13.00 -13.00
SSTL135_R —0.300 | VRrgr—0.090 VReg + 0.090 |Veeo + 0.300 | V2 —0.150 |Veeo/2 + 0.150  8.90 -8.90
SSTL15 —0.300 VREF —-0.100 VREF +0.100 VCCO +0.300 VCCO/2 -0.175 VCCO/2 +0.175 13.00 -13.00
SSTL15_R —-0.300 VREF —-0.100 VREF +0.100 VCCO + 0.300 Vcco/z -0.175 VCCO/2 +0.175 8.90 -8.90
SSTL18_1I —0.300 | Vggr—0.125 VReg + 0.125 |V + 0.300 | V2 — 0.470 |Veeo/2 + 0.470|  8.00 -8.00
SSTL18_lI —0.300 | VRgg—0.125 VReg + 0.125 | Vo + 0.300 |Veep/2 — 0.600 | Vecp/2 + 0.600|  13.40 -13.40
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 4, 8, or 12 mA in HR I/O banks.
4. Supported drive strengths of 4, 8, 12, or 16 mA in HR I/O banks.
5. Supported drive strengths of 4, 8, 12, 16, or 24 mA in HR I/O banks.
6. For detailed interface specific DC voltage levels, see the 7 Series FPGAs SelectlO Resources User Guide (UG471).
Table 11: Differential SelectlO DC Input and Output Levels
Ve Vip® Voeu® Vop@
/O Standard IcM D ocu oo
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 [Vgcaux| 0.200 | 0.400 | 0.600 1.000 1.200 1.400 0.300 | 0.450 | 0.600
PPDS_25 0.200 | 0.900 |[Vgcaux| 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|Vcco—0.300 |Veeo—0.190| 0.400 | 0.600 | 0.800
Notes:
1. Vigm is the input common mode voltage.
2. V|pis the input differential voltage (Q-Q).
3. Vocwm is the output common mode voltage.
4. Vgp is the output differential voltage (Q-Q).
5.  Vgp for BLVDS will vary significantly depending on topology and loading.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 12: Complementary Differential SelectlO DC Input and Output Levels

Vien(! Vip? Vo @) Vou@® | 1
/O Standard ICM ID oL OH oL OH
V, Min | V,Typ |V, Max | V,Min |V, Max V, Max V, Min mA, Max mA, Min
DIFF_HSTL | 0.300 | 0.750 | 1.125 | 0.100 - 0.400 Veco—0.400 8.00 —-8.00
DIFF_HSTL_|_18 0.300 | 0.900 | 1.425 | 0.100 - 0.400 Veeo—0.400 8.00 —-8.00
DIFF_HSTL_II 0.300 | 0.750 | 1.125 | 0.100 - 0.400 Vceo—0.400 16.00 —-16.00
DIFF_HSTL_Il_18 0.300 | 0.900 | 1.425 | 0.100 - 0.400 Veco—0.400 16.00 —-16.00
DIFF_HSUL_12 0.300 | 0.600 | 0.850 | 0.100 - 20% Veeo 80% Vcco 0.100 —-0.100
DIFF_MOBILE_DDR | 0.300 | 0.900 | 1.425 | 0.100 - 10% Veco 90% Vceo 0.100 —0.100
DIFF_SSTL135 0.300 | 0.675 | 1.000 | 0.100 - (Veco/2) —0.150 | (Veco/2) + 0.150 13.0 -13.0
DIFF_SSTL135_R 0.300 | 0.675 | 1.000 | 0.100 - (Veeo/2) —0.150 | (Veco/2) + 0.150 8.9 -8.9
DIFF_SSTL15 0.300 | 0.750 | 1.125 | 0.100 | - | (Vggo/2) —0.175 | (Voeo/2) + 0.175 13.0 -13.0
DIFF_SSTL15_R 0.300 | 0.750 | 1.125 | 0.100 - (Veeo/2) —0.175 | (Veco/2) + 0.175 8.9 -8.9
DIFF_SSTL18_| 0.300 | 0.900 | 1.425 | 0.100 - (Veco/2) —0.470 | (Veco/2) + 0.470 8.00 —-8.00
DIFF_SSTL18_lI 0.300 | 0.900 | 1.425 | 0.100 | — | (Vgeo/2) —0.600 | (Vogo/2) + 0.600 13.4 -13.4
Notes:
1. Vg is the input common mode voltage.
2. V|pis the input differential voltage (Q-Q).
3. Vg is the single-ended low-output voltage.
4. Vo is the single-ended high-output voltage.
LVDS DC Specifications (LVDS_25)
Table 13: LVDS_25 DC Specifications(1)
Symbol DC Parameter ‘ Conditions Min Typ Max Units
Veco Supply voltage 2.375 25 2.625 \
VoH Output High voltage for Q and Q Rt = 100Q across Q and Q signals - - 1.675 \Y
VoL Output Low voltage for Q and Q Rt = 100Q across Q and Q signals 0.700 - - Y
Differential output voltage: _

VobIFe (Q-Q), Q=High Rt = 100Q across Q and Q signals 247 350 600 mV
(Q-Q), Q =High

Vocm Output common-mode voltage Ry = 100Q across Q and Q signals 1.00 1.25 1.425 \
Differential input voltage:

V|D|FF (Q -Q), Q = ngh 100 350 600 mV
(Q-Q), Q=High

Vicm Input common-mode voltage 0.3 1.2 1.425 \

Notes:

1. Differential inputs for LVDS_25 can be placed in banks with Vg 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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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

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 2014.4 as outlined in Table 14.

Table 14: Zyng-7000 All Programmable SoC Speed Specification Version By Device

ISE 14.7 Vivado 2014.4 Device
1.08 1.11 XC72010 and XC7Z020
N/A 1.11 XC72015
1.06 1.09 XA7Z010 and XA7Z020
1.06 1.08 XQ7Z020

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 15 correlates the current status of each Zyng-7000
device on a per speed grade basis.

Table 15: Zynq-7000 Device Speed Grade Designations

. Speed Grade Designations
Device
Advance Preliminary Production
XC72010 -3E, -2E, -2, -1C, -1I, -1LI
XC72015 -3E, -2E, -2, -1C, -1I, -1LI
XC72020 -3E, -2E, -2, -1C, -1l, -1LI
XA72Z010 -11,-1Q
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 15: Zyng-7000 Device Speed Grade Designations (Cont’d)

Speed Grade Designations
Device
Advance Preliminary Production
XA72020 -1, -1Q
XQ72020 21, -11, -1Q

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 16 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 16: Zynq-7000 Device Production Software and Speed Specification Release

. Speed Grade Designations
Device
-3E -2E -2l -1C | -l LI -1Q
XC72010 ISE tools 14.5 Vivado tools
v1.06 and ISE tools 14.4 and the 14.4 device pack v1.05 2014.4 v1.11 N/A
Vivado tools 2013.1 and Vivado tools 2013.1 v1.06
v1.06
XC72015 . Vivado tools
Vivado tools 2013.4 v1.09 2014.4 v1.11 N/A
XC72020 ISE tools 14.5 Vivado tools
v1.06 and ISE tools 14.4 and the 14.4 device pack v1.05 2014.4 v1.11 N/A
Vivado tools 2013.1 and Vivado tools 2013.1 v1.06
v1.06
XA7Z010 ISE tools 14.5 ISE tools 14.6
v1.04 and v1.05 and
N/A Vivado tools 2013.1 N/A Vivado tools 2013.2
v1.04 vi1.05
XA7Z020 ISE tools 14.5 ISE tools 14.6
v1.04 and v1.05 and
N/A Vivado tools 2013.1 N/A Vivado tools 2013.2
v1.04 v1.05
XQ72020 ISE tools 14.6 ISE tools 14.6 ISE tools 14.7
v1.05 and v1.05 and v1.06 and
N/A Vivado tools 2013.2 | VA | vivado tools 2013.2 N/A Vivado tools 2013.3
v1.05 v1.05 v1.06

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 Zyng-7000, XA Zynqg-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 xc7z2020clg484-3 part name for the XC7Z020 device in the CLG484
package and -3 speed grade.

To select the -1LI (PL 0.95V) speed specifications in the Vivado tools, select the Zyng-7000 sub-family and then select the
part name that is the device name followed by an ifollowed by the package name followed by the speed grade. For example,
select the xc7z020iclg484-1L part name for the XC7Z020 device in the CLG484 package and -1LI (PL 0.95V) speed grade.
The -1LI (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 16 for the subset of the Zynq-7000 devices supported in the ISE tools.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

PS Performance Characteristics
For further design requirement details, refer to the Zynq-7000 All Programmable SoC Technical Reference Manual (UG585).

Table 17: CPU Clock Domains Performance

Speed Grade

Symbol Clock Ratio Description Units
-3 -2 -1C/-1lI/-1LI | -1Q

Fopu_sxax 621 max'" Maximum CPU clock frequency 866 766 667 667 MHz
Fopu_sxex_s21_MAX 6011 Maximum CPU_3X clock frequency 433 383 333 333 MHz
Fcpu_2x_s21_MAX Maximum CPU_2X clock frequency 288 255 222 222 MHz
Feopu_1x_621_MAX Maximum CPU_1X clock frequency 144 127 111 111 MHz
Fopu_sxax_421_max'" Maximum CPU clock frequency 710 600 533 533 MHz
Fcpu_sxax_421_MAX 401 Maximum CPU_3X clock frequency 355 300 267 267 MHz
Feopu_2x_ 421 MAX Maximum CPU_2X clock frequency 355 300 267 267 MHz
Fopu_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.
Table 18: PS DDR Clock Domains Performance(1)

Symbol Description Speed Grade Units

-3 -2 -1C/-11/-1LI -1Q

FbbR3_max Maximum DDRS interface performance 1066 1066 1066 1066 Mb/s
FDbR3L_MAX Maximum DDRSL interface performance 1066 1066 1066 1066 Mb/s
Fpbr2_max Maximum DDR2 interface performance 800 800 800 800 Mb/s
FLPDDR2_MAX Maximum LPDDR2 interface performance 800 800 800 800 Mb/s
FDDRCLK_2XMAX Maximum DDR_2X clock frequency 444 408 355 355 MHz
Notes:
1. All performance numbers apply to both internal and external Vggg configurations.
Table 19: PS-PL Interface Performance

Symbol Description Min Max Units
FEMIOGEMCLK EMIO gigabit Ethernet controller maximum frequency - 125 MHz
FeEmiospcLk EMIO SD controller maximum frequency - 25 MHz
FEmiospicLk EMIO SPI controller maximum frequency - 25 MHz
FEMioJTAGCLK EMIO JTAG controller maximum frequency - 20 MHz
FemiotRacecLk | EMIO trace controller maximum frequency - 125 MHz
FErmeLk Fabric trace monitor maximum frequency - 125 MHz
FEMiODMACLK DMA maximum frequency - 100 MHz
Faxi_MAX Maximum AXI interface performance - 250 MHz
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

PS Switching Characteristics

Clocks
Table 20: System Reference Clock Input Requirements
Symbol Description Min Typ Max Units
TyrPscLK PS_CLK RMS clock jitter tolerance - - +0.5 %
TDCPSCLK PS_CLK dUty cycle 40 - 60 %
TREPSCLK PS_CLK rise and fall time - - 6 ns
FpscLk PS_CLK frequency 30 - 60 MHz
Table 21: PS PLL Switching Characteristics
L Speed Grade .
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
TLock PsPLL PLL maximum lock time 60 60 60 60 us
FpspLL _mAX PLL maximum output frequency 2000 1800 1600 1600 MHz
FpspLL MIN PLL minimum output frequency 780 780 780 780 MHz
Resets
Table 22: PS Reset Requirements
Symbol Description Min Typ Max Units
TpspPoR 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.
PS Configuration
Table 23: Processor Configuration Access Port Switching Characteristics
Symbol Description Min Typ Max Units
Maximum processor configuration access port (PCAP) _ _
Fpcapck frequency 100 MHz
DDR Memory Interfaces
Table 24: DDR3 Interface Switching Characteristics (1066 Mb/s)(1)

Symbol Description Min Max Units
TDQVAL|D(2) Input data valid window 450 - ps
Tpaps® Output DQ to DQS skew 131 - ps
Toaon™® Output DQS to DQ skew 288 - ps
Tpass Output clock to DQS skew -0.11 0.09 Tek
TCACK(5) Command/address output setup time with respect to CLK 532 - ps
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 24: DDR3 Interface Switching Characteristics (1066 Mb/s)(1) (Cont’d)

Symbol Description Min Max Units
Tekea® Command/address output hold time with respect to CLK 637 - ps
Notes:

1. Recommended Vcco ppr = 1.5V £5%.

2. Measurement is taken from Vggg to VRgpr

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 Vygfg 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 VF{EF of CLK.

Table 25: DDR3 Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
TDQVAL|D(2) Input data valid window 500 - ps
Tpaps® Output DQ to DQS skew 232 - ps
Toaon™® Output DQS to DQ skew 401 - ps
Tpass Output clock to DQS skew -0.10 0.06 Tek
Teack® Command/address output setup time with respect to CLK 722 - ps
Tekeal® Command/address output hold time with respect to CLK 882 - ps
Notes:

1. Recommended Vcco ppr = 1.5V £5%.

2. Measurement is taken from Vggg 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 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 Vier 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 26: DDR3L Interface Switching Characteristics (1066 Mb/s)(1)

Symbol Description Min Max Units
TpavaLp® Input data valid window 450 - ps
Tpaos® Output DQ to DQS skew 189 - ps
Tpoaon™¥ Output DQS to DQ skew 267 - ps
Tbass Output clock to DQS skew -0.13 0.04 Tek
Teack® Command/address output setup time with respect to CLK 410 - ps
Tekeal® Command/address output hold time with respect to CLK 629 - ps
Notes:

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

2. Measurement is taken from Vggg to VRepr

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 Vggg 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 Vggg 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.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 27: DDR3L Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
TpavaLp® Input data valid window 500 - ps
Tpaps® Output DQ to DQS skew 321 - ps
Tpapn® Output DQS to DQ skew 380 - ps
Tbass Output clock to DQS skew -0.12 0.04 Tek
Teack® Command/address output setup time with respect to CLK 636 - ps
Tekea® Command/address output hold time with respect to CLK 853 - ps
Notes:

1. Recommended Vcco ppr = 1.35V £5%.

2. Measurement is taken from Vggg to VRgp

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 Vgrgr 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 Vygfr 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 VF{EF of CLK.

Table 28: LPDDR2 Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
TDQVAL|D(2) Input data valid window 500 - ps
Tpaps® Output DQ to DQS skew 196 - ps
Toaon™® Output DQS to DQ skew 328 - ps
Tpass Output clock to DQS skew 0.90 1.06 Tek
TCACK(5) Command/address output setup time with respect to CLK 202 - ps
Tekeal® Command/address output hold time with respect to CLK 353 - ps
Notes:

1. Recommended Vcco ppr = 1.2V £5%.

2. Measurement is taken from Vggg to VRer

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 Vggg 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 Vgeg 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 29: LPDDR2 Interface Switching Characteristics (400 Mb/s)(1)

Symbol Description Min Max Units
TpavaLp® Input data valid window 500 - ps
Tpaps® Output DQ to DQS skew 664 - ps
ToapH® Output DQS to DQ skew 766 - ps
Tbass Output clock to DQS skew 0.90 1.06 Tek
Teack® Command/address output setup time with respect to CLK 731 - ps
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 29: LPDDR2 Interface Switching Characteristics (400 Mb/s)(!) (Cont'd)

Symbol Description Min Max Units
Tekea® Command/address output hold time with respect to CLK 907 - ps
Notes:

1. Recommended Vcco ppR = 1.2V £5%.

2. Measurement is taken from Vggg to VRgpr

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 Vrgp 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 VF{EF of CLK.

Table 30: DDR2 Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
TDQVAL|D(2) Input data valid window 500 - ps
Tpaps® 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
Tekeal® Command/address output hold time with respect to CLK 938 - ps
Notes:

1. Recommended Vcco ppr = 1.8V £5%.

2. Measurement is taken from Vggg 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 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 Vier 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 31: DDR2 Interface Switching Characteristics (400 Mb/s)(1)

Symbol Description Min Max Units
TpavaLp® Input data valid window 500 - ps
Tpaps® Output DQ to DQS skew 385 - ps
Tpapn® Output DQS to DQ skew 662 - ps
Tpbass Output clock to DQS skew -0.11 0.06 Tck
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 Vcco ppr = 1.8V £5%.

2. Measurement is taken from Vggg to VRgpr

3. Measurement is taken from either the rising edge of DQ that crosses V|(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 Vggfg 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 VF{EF of CLK.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics
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- Tekea
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DQS \\ \/ \ \ / ‘ [
DQS A\ \ / / \ / \
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(( Tobaps Tpaps > ~
DQ DO pi X D2 X D3
DS187_01_012213
Figure 1: DDR Output Timing Diagram
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Figure 2: DDR Input Timing Diagram
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Static Memory Controller

Table 32: 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 5.12 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
TsrRAMDOUT 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
TsrRAMBLS 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
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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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Quad-SPI Interfaces
Table 33: Quad-SPI Interface Switching Characteristics

Symbol Description c okgﬁ% ns Min Max Units

Feedback Clock Enabled
TbcasPICLKA Quad-SPI clock duty cycle Al 44 56 %

15 pF(1) -0.100) 2.30
TasPicKko1 Data and slave select output delay 30 pF@ 100 3.80 ns

15 pF(") 2.00 -
TaspiDCK1 Input data setup time 30 pF® 3.30 - ns
TaspickD1 Input data hold time 15 P 150 - ns

30 pF@) 1.50 -
TQsPISSCLK1 Slave select asserted to next clock edge AlM@) 1 - Faspl_REF_cLk Cycle
TQSPICLKSST Clock edge to slave select deasserted Al 1 - Faspl REF Lk Cycle
FaspicLk1 Quad-SPI device clock frequency 15 PO - 1009 MHz

30 pF@ - 704)
Feedback Clock Disabled
TbcasPICLK2 Quad-SPI clock duty cycle Al 44 56 %
TQsPICKO?2 Data and slave select output delay 15 pF(") -0.10 3.80 ns

30 pF@ -1.00 3.80 ns
TaspPIDCK2 Input data setup time(® AIME@) 11— I—:-—---J-—-—-—-w - ns

QSPI_REF_CLK
TQsPICKD2 Input data hold time AlME@) 2><F+ - ns
QSPICLK2

TQsPISSCLK2 Slave select asserted to next clock edge AIME@) 1 - Faspl REF Lk Cycle
TQSPICLKSS?2 Clock edge to slave select deasserted Al 1 - Faspl_REF_cLk Cycle
FaspicLk2 Quad-SPI device clock frequency Al - 40 MHz
Feedback Clock Enabled or Disabled
Faspl Rer cLk | Quad-SPI reference clock frequency Al - ‘ 200 ‘ MHz

Notes:

1. Test conditions: LVCMOS383, slow slew rate, 8 mA drive strength, 15 pF loads, feedback clock pin has no load. Quad-SPI single slave select
4-bit I/O mode.

2. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 30 pF loads in 4-bit stacked I/O configuration, feedback clock pin has no
load. Quad-SPI single slave select 4-bit I/O mode.

3. The Tqgpickot 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.
5. Use 0 ns as the input data setup time when the calculated Tqgppcke Value is negative.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

QSPI{1,0).SS B ) % —
TasPissCLK1 TospicLksst
e s ot oW a W e U
TQsPISSCLK1 TasPIcLKsS1
QSPLSCLCOUT / L/ \ mﬂ [ L/ \
) ™ ~— TQsPICKD1

Taspicko1r —™ TQSPIDCK1
QSPI{1,0}_10_[3,0] ] oumo OUT1 D\ ) N2 X iNn x:x N |
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Figure 3: Quad-SPI Interface (Feedback Clock Enabled) Timing Diagram
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Figure 4: Quad-SPI Interface (Feedback Clock Disabled) Timing Diagram
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

ULPI Interfaces

Table 34: 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:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads, 60 MHz device clock frequency.
2. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

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

~—— TuLPiDCK
USB{0,1}_ULPI_DIR,

USB{0,1}_ULPI_NXT

USBI{0,1}_ULPI_CLK /—\_/

USB{0,1}_ULPI_STP

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

o Y 2 Y
TuLPICKD
X X
TuLPICKD
\
TuLPICKO
/ \
TuLpicko
X X

Figure 5: ULPI Interface Timing Diagram
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

RGMII and MDIO Interfaces

Table 35: 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_D[3:0], RGMII_TX_CTL output clock to out time —0.50 - 0.50 ns
TGEMRXDCK RGMII_RX_DI[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
TuvpIOCLK MDC output clock period 400 - - ns
TMDIOCKH MDC clock High time 160 - - ns
TmDIOCKL MDC clock Low time 160 - - ns
Twmplobck MDIO input data setup time 80 - - ns
TuvplockD MDIO input data hold time 0 - - ns
Tmplocko MDIO data output delay -20 - 170 ns
FGeETXCLK RGMII_TX_CLK transmit clock frequency - 125 - MHz
FGERXCLK RGMII_RX_CLK receive clock frequency - 125 - MHz
Fenet Rer_cik | 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 LVCMOSS3 are not supported.
3. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

rRaMiTx Ok TN\ /N /[

] { TGEMTXCKO
RGMII_TX_D[3:0]
RGMII_TX_CTL X X X X X

RGMII_RX_CLK _\_/—\_/_\_/_
TGEMRXDCK {_.r_, TGEMRXCKD
X X X )

TMDIOCKH ] TmplocLk TmpIOCKL
MDIO_CLK

~<~—— Tmpiobck —>|<->| Tmpiockp
X X X

MDIO_IO (Input) {
TMDIOCKO '
MDIO_IO (Output) __ X X )k X
DS187_06_021013

RGMII_RX_D[3:0]
RGMII_RX_CTL

Figure 6: RGMII Interface Timing Diagram
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

SD/SDIO Interfaces

Table 36: 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
TspHSCKD 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: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
SD{0,1}_CLK / \ [ \
- T, — - T _—
SD{O,1}_DATA[3:0], * SDHSDCK SDHSCKD )
SD{0,1}_CMD (input) (_
- T B ———
SD{0,1}_DATA[3:0], SDHSCKO ) Y

SD{0,1}_CMD (output)

DS187_07_021013
Figure 7: SD/SDIO Interface High Speed Mode Timing Diagram
Table 37: SD/SDIO Interface Switching Characteristics(1)

Symbol Description Min Typ Max Units
TpbcsbscLK 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
Tspsckbp Input hold time, all inputs 3.00 - - ns
Fsb_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: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
SD{0,1}_CLK [ \ / \ /

|<— Tspspok — |+ Tgpsckp ————————*>

SD{0,1}_DATA[3:0], X Y
SD{0,1}_CMD (input)

TSDSCKO
SD{0,1}_DATA[3:0], Y X

SD{0,1}_CMD (output)

DS191_108_030113

Figure 8: SD/SDIO Interface Standard Mode Timing Diagram
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

12C Interfaces

Table 38: 12C Fast Mode Interface Switching Characteristics(!)

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

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.

12C{0,1}SCL / \ /—  \ /S

TiacFDCK
12C{0,1}SDAI X
TiacFcko
12C{0,1}SDAO / X
DS187_08_021013
Figure 9: 12C Fast Mode Interface Timing Diagram

Table 39: 12C Standard Mode Interface Switching Characteristics(1)

Symbol Description Min Typ Max Units
TDCI2CSCLK 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
FlacscLk 12C{0,1}SCL clock frequency - - 100 KHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
12G(0,1)SCL S\ S\ Va
Ti2csbek
12C{0,1}SDAI X
Tiacscko
12C{0,1}SDAO / X

Figure 10: 12C Standard Mode Interface Timing Diagram
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

SPI Interfaces

Table 40: SPI Master Mode Interface Switching Characteristics(1)

Symbol Description Min Typ Max Units
TocMmsPICLK SPI master mode clock duty cycle - 50 - %
TmsPIDCK Input setup time for SPI{0,1}_MISO 2.00 - - ns
TumsPICckD Input hold time for SPI{0,1}_MISO 8.20 - - ns
Tuspicko Output delay for SP1{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_RErF_cLk Cycles
FmspicLk SPI master mode device clock frequency - - 50.00 MHz
Fspi_rer cLk | SPI reference clock frequency - - 200.00 MHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
SPH0,1}_SS ‘ \ B
)7
TMSPISSCLK
SPI{0,1}_CLK (CPOL=0) [/ g( /
/
TMSPICLKSS
SPI{0,1}_CLK (CPOL=1) [\ 7/ \ g\ \
> *‘ TMSPICKO
SPI{0,1}_MOS| =————e|{ Dn X Dn—1 pn2 X Dn-3 \cx DO —
TMsPICKD
TMsPIDCK
SPI{0,1)_MISO ——{ Dn -1 X o2 X \( Y

17
DS187_10_021013

Figure 11: SPI Master (CPHA = 0) Interface Timing Diagram

SPI{0,1}_SS « [
SPI{0,1}_CLK (CPOL=0) [ \ / \ \ / \ 2;
TMSPISSCLK TMSPICLKSS
SPI{0,1}_CLK (CPOL=1) \ ,’ \ [ / \ / \( /
—- *‘- TMSPICKO
SPI{0,1}_MOSI { Dn X Dn—1 T Dn-3 \cx DO —
TMSPICKD
TmspiDCK [ >
SPI{0,1}_MISO Dn bn1 X bn2 [ Dn-3 ))\ DO —

DS187_11_021013

Figure 12: SPI Master (CPHA = 1) Interface Timing Diagram
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 41: SPI Slave Mode Interface Switching Characteristics(1)(2)

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

1. Test conditions: LVCMOS33, 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) / \ / \ /

™| TsspICLKSS [~

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

TssPICKD
TsspIDCK
SPI{0,1}_MOS| =———— ___Dn Dn-1 T on2 X o3 X 00 p—————
— {’ TsspICkO

SPIO1) MISO—————  Dn X  Dn n2 X on3 N Do p—

DS187_12_021013

Figure 13: SPI Slave (CPHA = 0) Interface Timing Diagram

SPI{0,1}_SS \ (( [
SPI{0,1}_CLK (CPOL=0) / \ / \ \ / \ g@
TSSPISSCLK TsspicLKSS
SPI{0,1}_CLK (CPOL=1) \ / \ / / \ / \( ‘
TssPICKD
TssPiDCK
SPI{0,1}_MOSI Dn Dn-—1 Dn-2 X Dn-3 ))\ DO —
—=| == Tsspicko
SPI{0,1}_MISO { Dn X bn-1 X bn2 X Dn-3 \tx DO —

DS187_13_021013

Figure 14: SPI Slave (CPHA = 1) Interface Timing Diagram
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

CAN Interfaces

Table 42: CAN Interface Switching Characteristics(1)

Symbol Description Min Max Units
TPWCANRX Minimum receive pulse width 1 - us
ThPwCANTX Minimum transmit pulse width 1 - ps

Internally sourced CAN reference clock frequency - 100 MHz
FcaN_REF_CLK

Externally sourced CAN reference clock frequency - 40 MHz
Notes:
1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
PJTAG Interfaces
Table 43: PJTAG Interface(1)(2)

Symbol Description Min Max Units
TpyTAGDCK PJTAG input setup time 24 - ns
TpJTAGCKD PJTAG input hold time 2.0 - ns
TryTAGCKO PJTAG clock to out delay - 12.5 ns
TpyTAGCLK PJTAG clock frequency - 20 MHz
Notes:

1. Test conditions: LVCMOS33, 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 \

PJTAGTMS, PJTAGTDI

TpytagDCK | TPJTAGCKD

~—— TpyTAGCKO—

PJTAGTDO

Figure 15: PJTAG Interface Timing Diagram

UART Interfaces

Table 44: UART Interface Switching Characteristics(1)

DS187_14_021013

Symbol Description Min Max Units
BAUDxMmax 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: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

GPIO Interfaces
Table 45: GPIO Banks Switching Characteristics(1)

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

1. Pulse width requirement for interrupt.
<~ TpwaPIOH TewgPioL — ™
GPIO [/ [
DS187_15_021013
Figure 16: GPIO Interface Timing Diagram
Trace Interface
Table 46: Trace Interface Switching Characteristics(1)

Symbol Description Min Max Units
Trcecko Trace clock to output delay, all outputs -1.4 1.5 ns
TobcTcECLK 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 47: Triple Timer Counter interface Switching Characteristics(!)

Symbol Description Min Max Units
TpwTTCOCLK Triple timer counter output clock pulse width 2 x 1/cpuix - 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
Tr1CicLKL Triple timer counter input clock low pulse width 1.5 x 1/cpuix - ns
Frroiok 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 48: Watchdog Timer Switching Characteristics
Symbol Description Min Max Units
Fwotck" Watchdog timer input clock frequency - 10 MHz
Notes:
1. Applies to external input clock through MIO pin only.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): 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 12.

Table 49: PL Networking Applications Interface Performances

Speed Grade
Description Units
-3 -2 -1C/-11/-1LI -1Q
SDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 8) 680 680 600 600 Mb/s
DDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 14) 1250 1250 950 950 Mb/s
SDR LVDS receiver (SFI-4.1)(1) 680 680 600 600 Mb/s
DDR LVDS receiver (SPI-4.2)(1) 1250 1250 950 950 Mb/s

Notes:

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

deterministic performance.

Table 50: Maximum Physical Interface (PHY) Rate for Memory Interfaces IP available with the Memory Interface

Generator(1)(2)
Speed Grade
Memory Standard Units
3 | -2 | AcHru | -1a
4:1 Memory Controllers
DDR3 106603 | 800 800 667 Mb/s
DDR3L 800 800 667 N/A Mb/s
DDR2 800 800 667 533 Mb/s
2:1 Memory Controllers
DDR3 800 700 620 620 Mb/s
DDR3L 800 700 620 N/A Mb/s
DDR2 800 700 620 533 Mb/s
LPDDR2 667 667 533 400 Mb/s
Notes:
1. VRger tracking is required. For more information, see the 7 Series FPGAs Memory Interface Solutions User Guide (UG586).
2. When using the internal Vggg the maximum data rate is 800 Mb/s (400 MHz).
3. The maximum PHY rate is 800 Mb/s in bank 13 of the XC7Z015, XC7Z020, XA7Z020, and XQ7Z020 devices.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

PL Switching Characteristics

I0B Pad Input/Output/3-State

Table 51 summarizes the values of standard-specific data input delay adjustments, output delays terminating at pads (based
on standard), and 3-state delays.

* T,op is described as the delay from 0B 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 I0B pad through the output buffer of an I0B 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 HR 1/O banks, the IN_TERM
termination turn-on time is always faster than T gtp when the INTERMDISABLE pin is used.

Table 51: 10B High Range (HR) Switching Characteristics

Tiopi Tioop Tiotp
I/O Standard Speed Grade Speed Grade Speed Grade Units
3 | 2 TG 4 3 2 MW 4 | 3 2 19V 4q
LVTTL_S4 126 | 1.34 | 1.41 153 | 3.80 | 393 | 418 | 418 | 3.82 | 396 | 420 | 4.20 ns
LVTTL_S8 126 | 1.34 | 1.41 153 | 354 | 366 | 3.92 | 392 | 356 | 369 | 393 | 3.93 ns
LVTTL_S12 126 | 1.34 | 1.41 153 | 352 | 3.65 | 390 | 3.90 | 354 | 3.68 | 3.91 | 3.91 ns
LVTTL_S16 1.26 1.34 1.41 1.53 3.07 3.19 3.45 3.45 3.09 3.22 3.46 3.46 ns
LVTTL_S24 126 | 1.34 | 1.41 153 | 3.29 | 3.41 3.67 | 367 | 3.31 | 344 | 368 | 3.68 ns
LVTTL_F4 126 | 1.34 | 1.41 153 | 326 | 3.38 | 3.64 | 3.64 | 3.28 | 3.41 3.65 | 3.65 ns
LVTTL_F8 126 | 1.34 | 1.41 153 | 274 | 287 | 3.12 | 312 | 276 | 290 | 3.13 | 3.13 ns
LVTTL_F12 1.26 1.34 1.41 1.53 2.73 2.85 3.10 3.10 2.74 2.88 3.12 3.12 ns
LVTTL_F16 1.26 1.34 1.41 1.53 2.56 2.68 2.93 2.93 2.57 2.71 2.95 2.95 ns
LVTTL_F24 1.26 1.34 1.41 1.53 2.52 2.65 2.90 3.23 2.54 2.68 2.91 3.24 ns
LVDS_25 073 | 081 | 0.88 | 0.89 | 1.29 | 1.41 167 | 1.67 | 1.31 144 | 168 | 1.68 ns
MINI_LVDS_25 073 | 081 | 0.88 | 089 | 127 | 140 | 165 | 165 | 129 | 143 | 166 | 1.66 ns
BLVDS_25 073 | 081 | 0.88 | 088 | 184 | 196 | 221 | 276 | 1.85 | 1.99 | 223 | 2.77 ns
z::)?nli?\?t_c?goint) 073 | 081 | 0.88 | 089 | 127 | 140 | 165 | 165 | 129 | 143 | 1.66 | 1.66 ns
PPDS_25 073 | 0.81 | 0.88 | 0.89 | 1.29 | 1.41 1.67 | 167 | 1.31 144 | 1.68 | 1.68 ns
TMDS_33 0.73 0.81 0.88 0.92 1.41 1.54 1.79 1.79 1.43 1.57 1.80 1.80 ns
PCI33_3 1.24 1.32 1.39 1.52 3.10 3.22 3.48 3.48 3.12 3.25 3.49 3.49 ns
HSUL_12_S 0.67 0.75 0.82 0.88 1.81 1.93 2.18 2.18 1.82 1.96 2.20 2.20 ns
HSUL_12_F 067 | 075 | 0.82 | 0.88 | 1.29 | 1.41 1.67 | 1.67 | 1.31 144 | 168 | 1.68 ns
DIFF_HSUL_12_8S 0.68 | 0.76 | 0.83 | 0.86 | 1.81 193 | 218 | 218 | 182 | 196 | 220 | 2.20 ns
DIFF_HSUL_12_F 068 | 0.76 | 0.83 | 0.86 | 1.29 | 1.41 1.67 | 167 | 1.31 144 | 168 | 1.68 ns
MOBILE_DDR_S 0.76 0.84 0.91 0.91 1.68 1.80 2.06 2.06 1.70 1.83 2.07 2.07 ns
MOBILE_DDR_F 0.76 0.84 0.91 0.91 1.38 1.51 1.76 1.76 1.40 1.54 1.77 1.77 ns
DIFF_MOBILE_DDR_S | 0.70 0.78 0.85 0.85 1.70 1.82 2.07 2.07 1.71 1.85 2.09 2.09 ns
DIFF_MOBILE_DDR_F | 0.70 | 0.78 | 0.85 | 0.85 | 145 | 157 | 182 | 182 | 146 | 160 | 1.84 | 1.84 ns
HSTL_I_S 067 | 075 | 082 | 086 | 162 | 1.74 | 199 | 199 | 163 | 1.77 | 2.01 | 2.01 ns
HSTL_II_S 065 | 0.73 | 0.80 | 0.86 | 1.41 154 | 179 | 1.79 | 143 | 157 | 1.80 | 1.81 ns
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 51: 10B High Range (HR) Switching Characteristics (Cont’d)

Tiopi Tioor Tiotp
/O Standard Speed Grade Speed Grade Speed Grade Units
3 | 2 MWV a3 | 2 TGV 4 | 3 | 2 1SHV g
HSTL_I_18_S 0.67 0.75 0.82 0.88 1.29 1.41 1.67 1.67 1.31 1.44 1.68 1.68 ns
HSTL_Il_18_S 0.66 0.75 0.81 0.88 1.41 1.54 1.79 1.79 1.43 1.57 1.80 1.80 ns
DIFF_HSTL_I_S 0.68 0.76 0.83 0.86 1.59 1.71 1.96 1.96 1.60 1.74 1.98 1.98 ns
DIFF_HSTL_II_S 0.68 0.76 0.83 0.86 1.51 1.63 1.88 1.88 1.52 1.66 1.90 1.90 ns
DIFF_HSTL_I_18_S 0.71 0.79 0.86 0.86 1.38 1.51 1.76 1.76 1.40 1.54 1.77 1.77 ns
DIFF_HSTL_Il_18_S 0.70 0.78 0.85 0.88 1.46 1.58 1.84 1.84 1.48 1.61 1.85 1.85 ns
HSTL_I_F 0.67 0.75 0.82 0.86 1.10 1.22 1.48 1.49 112 1.25 1.49 1.51 ns
HSTL_II_F 0.65 0.73 0.80 0.86 1.12 1.24 1.49 1.49 1.13 1.27 1.51 1.51 ns
HSTL_I_18_F 0.67 0.75 0.82 0.88 1.13 1.26 1.51 1.54 1.15 1.29 1.52 1.56 ns
HSTL_Il_18_F 0.66 0.75 0.81 0.88 1.12 1.24 1.49 1.51 1.13 1.27 1.51 1.52 ns
DIFF_HSTL_I_F 0.68 0.76 0.83 0.86 1.18 1.30 1.56 1.56 1.20 1.33 1.57 1.57 ns
DIFF_HSTL_II_F 0.68 0.76 0.83 0.86 1.21 1.33 1.59 1.59 1.23 1.36 1.60 1.60 ns
DIFF_HSTL_I_18_F 0.71 0.79 0.86 0.86 1.21 1.33 1.59 1.59 1.23 1.36 1.60 1.60 ns
DIFF_HSTL_II_18_F 0.70 0.78 0.85 0.88 1.21 1.33 1.59 1.59 1.23 1.36 1.60 1.60 ns
LVCMOS33_S4 1.26 1.34 1.41 1.52 3.80 3.93 4.18 4.18 3.82 3.96 4.20 4.20 ns
LVCMOS33_S8 1.26 1.34 1.41 1.52 3.52 3.65 3.90 3.90 3.54 3.68 3.91 3.91 ns
LVCMOS33_S12 1.26 1.34 1.41 1.52 3.09 3.21 3.46 3.46 3.10 3.24 3.48 3.48 ns
LVCMOS33_S16 1.26 1.34 1.41 1.52 3.40 3.52 3.77 3.78 3.42 3.55 3.79 3.79 ns
LVCMOS33_F4 1.26 1.34 1.41 1.52 3.26 3.38 3.64 3.64 3.28 3.41 3.65 3.65 ns
LVCMOS33_F8 1.26 1.34 1.41 1.52 2.74 2.87 3.12 3.12 2.76 2.90 3.13 3.13 ns
LVCMOS33_F12 1.26 1.34 1.41 1.52 2.56 2.68 2.93 2.93 2.57 2.71 2.95 2.95 ns
LVCMOS33_F16 1.26 1.34 1.41 1.52 2.56 2.68 2.93 3.06 2.57 2.71 2.95 3.07 ns
LVCMOS25_54 1.12 1.20 1.27 1.38 3.13 3.26 3.51 3.51 3.15 3.29 3.52 3.52 ns
LVCMOS25_S8 1.12 1.20 1.27 1.38 2.88 3.01 3.26 3.26 2.90 3.04 3.27 3.27 ns
LVCMOS25_S12 1.12 1.20 1.27 1.38 2.48 2.60 2.85 2.85 2.49 2.63 2.87 2.87 ns
LVCMOS25_S16 1.12 1.20 1.27 1.38 2.82 2.94 3.20 3.20 2.84 2.97 3.21 3.21 ns
LVCMOS25_F4 1.12 1.20 1.27 1.38 2.74 2.87 3.12 3.12 2.76 2.90 3.13 3.13 ns
LVCMOS25_F8 1.12 1.20 1.27 1.38 2.18 2.30 2.56 2.56 2.20 2.33 2.57 2.57 ns
LVCMOS25_F12 1.12 1.20 1.27 1.38 2.16 2.29 2.54 2.54 2.18 2.32 2.55 2.56 ns
LVCMOS25_F16 1.12 1.20 1.27 1.38 2.01 213 2.39 2.63 2.03 2.16 2.40 2.65 ns
LVCMOS18_S4 0.74 0.83 0.89 0.97 1.62 1.74 1.99 1.99 1.63 1.77 2.01 2.01 ns
LVCMOS18_S8 0.74 0.83 0.89 0.97 2.18 2.30 2.56 2.56 2.20 2.33 2.57 2.57 ns
LVCMOS18_S12 0.74 0.83 0.89 0.97 2.18 2.30 2.56 2.56 2.20 2.33 2.57 2.57 ns
LVCMOS18_S16 0.74 0.83 0.89 0.97 1.52 1.65 1.90 1.90 1.54 1.68 1.91 1.91 ns
LVCMOS18_S24 0.74 0.83 0.89 0.97 1.60 1.72 1.98 2.40 1.62 1.75 1.99 2.41 ns
LVCMOS18_F4 0.74 0.83 0.89 0.97 1.45 1.57 1.82 1.82 1.46 1.60 1.84 1.84 ns
LVCMOS18_F8 0.74 0.83 0.89 0.97 1.68 1.80 2.06 2.06 1.70 1.83 2.07 2.07 ns
LVCMOS18_F12 0.74 0.83 0.89 0.97 1.68 1.80 2.06 2.06 1.70 1.83 2.07 2.07 ns
LVCMOS18_F16 0.74 0.83 0.89 0.97 1.40 1.52 1.77 1.78 1.42 1.55 1.79 1.79 ns
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 51: 10B High Range (HR) Switching Characteristics (Cont’d)

Tiopi Tioor Tiotp
/O Standard Speed Grade Speed Grade Speed Grade Units
3 | 2 MWV a3 | 2 TGV 4 | 3 | 2 1SHV g
LVCMOS18_F24 0.74 0.83 0.89 0.97 1.34 1.46 1.71 2.28 1.35 1.49 1.73 2.29 ns
LVCMOS15_S4 0.77 0.86 0.93 0.96 2.05 2.18 2.43 2.43 2.07 2.21 2.45 2.45 ns
LVCMOS15_S8 0.77 0.86 0.93 0.96 2.09 2.21 2.46 2.46 2.10 2.24 2.48 2.48 ns
LVCMOS15_S12 0.77 0.86 0.93 0.96 1.59 1.71 1.96 1.96 1.60 1.74 1.98 1.98 ns
LVCMOS15_S16 0.77 0.86 0.93 0.96 1.59 1.71 1.96 1.96 1.60 1.74 1.98 1.98 ns
LVCMOS15_F4 0.77 0.86 0.93 0.96 1.85 1.97 2.23 2.23 1.87 2.00 2.24 2.24 ns
LVCMOS15_F8 0.77 0.86 0.93 0.96 1.60 1.72 1.98 1.98 1.62 1.75 1.99 1.99 ns
LVCMOS15_F12 0.77 0.86 0.93 0.96 1.35 1.47 1.73 1.73 1.37 1.50 1.74 1.74 ns
LVCMOS15_F16 0.77 0.86 0.93 0.96 1.34 1.46 1.71 2.07 1.35 1.49 1.73 2.09 ns
LVCMOS12_54 0.87 0.95 1.02 1.19 2.57 2.69 2.95 2.95 2.59 2.72 2.96 2.96 ns
LVCMOS12_S8 0.87 0.95 1.02 1.19 2.09 2.21 2.46 2.46 2.10 2.24 2.48 2.48 ns
LVCMOS12_S12 0.87 0.95 1.02 1.19 1.79 1.91 217 217 1.81 1.94 2.18 2.18 ns
LVCMOS12_F4 0.87 0.95 1.02 1.19 1.98 2.10 2.35 2.35 1.99 2.13 2.37 2.37 ns
LVCMOS12_F8 0.87 0.95 1.02 1.19 1.54 1.66 1.92 1.92 1.56 1.69 1.93 1.93 ns
LVCMOS12_F12 0.87 0.95 1.02 1.19 1.38 1.51 1.76 1.76 1.40 1.54 1.77 1.77 ns
SSTL135_S 0.67 0.75 0.82 0.88 1.35 1.47 1.73 1.73 1.37 1.50 1.74 1.74 ns
SSTL15_S 0.60 0.68 0.75 0.75 1.30 1.43 1.68 1.71 1.32 1.46 1.69 1.73 ns
SSTL18_I_S 0.67 0.75 0.82 0.86 1.67 1.79 2.04 2.04 1.68 1.82 2.06 2.06 ns
SSTL18_1I_S 0.67 0.75 0.82 0.88 1.31 1.43 1.68 1.68 1.32 1.46 1.70 1.70 ns
DIFF_SSTL135_S 0.68 0.76 0.83 0.88 1.35 1.47 1.73 1.73 1.37 1.50 1.74 1.74 ns
DIFF_SSTL15_S 0.68 0.76 0.83 0.88 1.30 1.43 1.68 1.71 1.32 1.46 1.69 1.73 ns
DIFF_SSTL18_I_S 0.71 0.79 0.86 0.88 1.68 1.80 2.06 2.06 1.70 1.83 2.07 2.07 ns
DIFF_SSTL18_II_S 0.71 0.79 0.86 0.88 1.38 1.51 1.76 1.76 1.40 1.54 1.77 1.77 ns
SSTL135_F 0.67 0.75 0.82 0.88 1.12 1.24 1.49 1.49 1.13 1.27 1.51 1.51 ns
SSTL15_F 0.60 0.68 0.75 0.75 1.07 1.19 1.45 1.45 1.09 1.22 1.46 1.46 ns
SSTL18_I_F 0.67 0.75 0.82 0.86 1.12 1.24 1.49 1.53 1.13 1.27 1.51 1.54 ns
SSTL18_II_F 0.67 0.75 0.82 0.88 1.12 1.24 1.49 1.51 1.13 1.27 1.51 1.52 ns
DIFF_SSTL135_F 0.68 0.76 0.83 0.88 1.12 1.24 1.49 1.49 1.13 1.27 1.51 1.51 ns
DIFF_SSTL15_F 0.68 0.76 0.83 0.88 1.07 1.19 1.45 1.45 1.09 1.22 1.46 1.46 ns
DIFF_SSTL18_I_F 0.71 0.79 0.86 0.88 1.23 1.35 1.60 1.60 1.24 1.38 1.62 1.62 ns
DIFF_SSTL18_II_F 0.71 0.79 0.86 0.88 1.21 1.33 1.59 1.59 1.23 1.36 1.60 1.60 ns

Table 52 specifies the values of T\otpnz @and TioiBUFDISABLE- T10TPHZ IS described as the delay from the T pin to the I0B pad
through the output buffer of an I0OB pad, when 3-state is enabled (i.e., a high impedance state). T\oigurpisABLE iS described
as the 10B delay from IBUFDISABLE to O output. In HR I/O banks, the internal IN_TERM termination turn-off time is always

faster than T ,grpyz When the INTERMDISABLE pin is used.
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Table 52: 10B 3-state Output Switching Characteristics

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
TioTPHZ T input to pad high-impedance 2.06 219 2.37 2.37 ns
T\0IBUFDISABLE IBUF turn-on time from IBUFDISABLE to O output 2.1 2.30 2.60 2.60 ns
I/0 Standard Adjustment Measurement Methodology
Input Delay Measurements
Table 53 shows the test setup parameters used for measuring input delay.
Table 53: Input Delay Measurement Methodology
Description I/O Standard Attribute v, (M@) V(D) Vmeas | Veer
(1@)6) | (1B
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 LVCMOSS33 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 Vgeg— 0.5 VRer + 0.5 VREr 0.60
HSTL, Class | & II, 1.5V HSTL_I, HSTL_II Veer—0.65 | Vggr+0.65 | Vpee 0.75
HSTL, Class | & II, 1.8V HSTL_I_18, HSTL_II_18 | Vggr—0.8 | Vggr+0.8 VRer 0.90
HSUL (High-Speed Unterminated Logic), 1.2V HSUL_12 Vgeg— 0.5 VRer + 0.5 VREr 0.60
SSTL (Stub Terminated Transceiver Logic), 1.2V SSTL12 VReg— 0.5 Vgeg + 0.5 VRer 0.60
SSTL, 1.35V SSTL135,SSTL135_R | Vpgr —0.575 | VRgg + 0.575 | Vgge | 0.675
SSTL, 1.5V SSTL15, SSTL15_R VRer—0.65 | Vger+0.65 | Vpee 0.75
SSTL, Class | & II, 1.8V SSTL18_l, SSTL18_lI VRer—0.8 | Vger+0.8 | Vpger 0.90
DIFF_MOBILE_DDR, 1.8V DIFF_MOBILE_DDR 0.9-0.125 0.9 +0.125 0(6) -
DIFF_HSTL, Class I, 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 | & 1l, 1.8V DIFF_HSTL_I_18, 0.9-0.125 0.9+0.125 0(6) -
DIFF_HSTL_II_18
DIFF_HSUL, 1.2V DIFF_HSUL_12 0.6 -0.125 0.6 + 0.125 0(6) -
DIFF_SSTL, 1.2V DIFF_SSTL12 0.6-0.125 | 0.6+0.125 0 -
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_Il, 1.8V DIFF_SSTL18_], 0.9-0.125 0.9 +0.125 0(6) -
DIFF_SSTL18_lI
LVDS (Low-Voltage Differential Signaling), 1.8V LvVDS 0.9-0.125 | 0.9+0.125 0 -
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Table 53: Input Delay Measurement Methodology (Contd)

Description I/O Standard Attribute v,.(H@) vy(h@ Vueas | Vaer

(1)@)e) | (1)3)5)
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 06 -
TMDS_33 TMDS_33 3-0.125 3+0.125 0®) -

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 Vggr values. Reported delays reflect worst case of these measurements. Vggp
values listed are typical.

4. Input voltage level from which measurement starts.

5. Thisis an input voltage reference that bears no relation to the Vgeg / Viyeas parameters found in IBIS models and/or noted in Figure 17.

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 17 and Figure 18.

VREr

FPGA Output Rrer

Vmeas
(Voltage Level When Taking

Delay Measurement)

—— Crer
(Probe Capacitance)

DS187_20_090914

Figure 17: Single-Ended Test Setup

Crer—— Rrer VMEeas

Ly

DS187_21_090914

FPGA Output

Figure 18: Differential Test Setup
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Parameters Vger Rrer Crer and Viyeas fully describe the test conditions for each I/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 54.

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 Vygas.

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 54: Output Delay Measurement Methodology

Description I/0 Standard Attribute F:'EZE)F C(RF',EE;U V'%"\';)As V('?,E)F
LVCMOS, 1.2V LVCMOS12 1M 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, LVvDCI_15, HSLVDCI_18 M 0 0.9 0
LVCMOS, 2.5V LVCMOS25 M 0 1.25 0
LVCMOS, 3.3V LVCMOS33 1M 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 VRer 0.6
HSTL, Class I, 1.5V HSTL_| 50 0 Veer | 0.75
HSTL, Class I, 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 VRer 0.9
HSUL (High-Speed Unterminated Logic), 1.2V HSUL_12 50 0 VRer 0.6
SSTL12,1.2V SSTL12 50 0 Veer | 0.6
SSTL135/SSTL135_R, 1.35V SSTL135, SSTL135_R 50 0 Veer | 0.675
SSTL15/SSTL15_R, 1.5V SSTL15, SSTL15_R 50 0 Veer | 0.75
SSTL (Stub Series Terminated Logic), SSTL18_I, SSTL18_lI 50 0 VRer 0.9
Class | & Class II, 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 | &I, 1.5V DIFF_HSTL_I, DIFF_HSTL_II 50 0 VRer 0.75
DIFF_HSTL, Class | &I, 1.8V DIFF_HSTL_l_18, DIFF_HSTL_II_18 50 0 VRer 0.9
DIFF_HSUL_12, 1.2V DIFF_HSUL_12 50 0 VRer 0.6
DIFF_SSTL12, 1.2V DIFF_SSTL12 50 0 VRer 0.6
DIFF_SSTL135/DIFF_SSTL135_R, 1.35V DIFF_SSTL135, DIFF_SSTL135_R 50 0 Vgeg | 0.675
DIFF_SSTL15/DIFF_SSTL15_R, 1.5V DIFF_SSTL15, DIFF_SSTL15_R 50 0 VRer 0.75
DIFF_SSTL18, Class | &I, 1.8V DIFF_SSTL18_I, DIFF_SSTL18_lI 50 0 VRer 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(2) 0
Mini LVDS, 2.5V MINI_LVDS_25 100 0 0@ 0
PPDS_25 PPDS_25 100 0 0@ 0
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Table 54: Output Delay Measurement Methodology (Cont'd)

- . R CrerV | V '
Description I/O Standard Attribute REF | “~REF MEAS REF
P (@ | (pF) | (V) | (V)
RSDS_25 RSDS_25 100 0 0@ 0
TMDS_33 TMDS_33 50 0 0@ 3.3
Notes:
1. CRer is the capacitance of the probe, nominally O pF.
2. The value given is the differential output voltage.
Input/Output Logic Switching Characteristics
Table 55: ILOGIC Switching Characteristics
Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Setup/Hold
Tice1ck/ CE1 pin setup/hold with respect to CLK 0.48/0.02 | 0.54/0.02 0.76/0.02 0.76/0.02 ns
TicKcEt
Tisrck/ SR pin setup/hold with respect to CLK 0.60/0.01 | 0.70/0.01 1.13/0.01 1.13/0.01 ns
Ticksr
Tipock/ D pin setup/hold with respect to CLK without Delay 0.01/0.27 | 0.01/0.29 0.01/0.33 0.01/0.33 ns
Tiockp
Tipockp/ DDLY pin setup/hold with respect to CLK (using IDELAY) | 0.02/0.27 | 0.02/0.29 0.02/0.33 0.02/0.33 ns
Tiockpb
Combinatorial
Tipi D pin to O pin propagation delay, no Delay 0.11 0.11 0.13 0.13 ns
TiDiD DDLY pin to O pin propagation delay (using IDELAY) 0.11 0.12 0.14 0.14 ns
Sequential Delays
TibLo D pin to Q1 pin using flip-flop as a latch without Delay 0.41 0.44 0.51 0.51 ns
DDLY pin to Q1 pin using flip-flop as a latch (using
TIDLOD |DELAY) 0.41 0.44 0.51 0.51 ns
Ticka CLK to Q outputs 0.53 0.57 0.66 0.66 ns
TRQ_|L0G|C SR pln to OQ/TQ out 0.96 1.08 1.32 1.32 ns
Tasra ILoaic | Global set/reset to Q outputs 7.60 7.60 10.51 10.51 ns
Set/Reset
Trepw_Logic | Minimum pulse width, SR inputs 0.61 0.72 0.72 ‘ 0.72 ns, Min
Table 56: OLOGIC Switching Characteristics
Speed Grade .
Symbol Description Units
-3 -2 ACHU-LL | -1Q
Setup/Hold
Topck! D1/D2 pins setup/hold with respect to CLK 0.67/-0.11 | 0.71/-0.11 | 0.84/-0.11 | 0.84/-0.06 | ns
Tockp
Tooceck/ OCE pin setup/hold with respect to CLK 0.32/0.58 | 0.34/0.58 0.51/0.58 0.51/0.58 ns
Tockoce
Tosrck/ SR pin setup/hold with respect to CLK 0.37/0.21 | 0.44/0.21 0.80/0.21 0.80/0.21 ns
Tocksr
Tortek! T1/T2 pins setup/hold with respect to CLK 0.69/-0.14 | 0.73/-0.14 | 0.89/-0.14 |0.89/-0.11| ns
Tockr
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Table 56: OLOGIC Switching Characteristics (Cont’d)

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Tortceck/ TCE pin setup/hold with respect to CLK 0.32/0.01 | 0.34/0.01 0.51/0.01 0.51/0.01 ns
TockTce
Combinatorial
Tobaq D1 to OQ out or T1 to TQ out 0.83 0.96 1.16 1.16 ns
Sequential Delays
Tocka CLK to OQ/TQ out 0.47 0.49 0.56 0.56 ns
Tra oLoaic | SR pin to OQ/TQ out 0.72 0.80 0.95 0.95 ns
Tesra oLocic | Global set/reset to Q outputs 7.60 7.60 10.51 10.51 ns
Set/Reset
Trew_oLoGIC ‘ Minimum pulse width, SR inputs 0.64 0.74 0.74 0.74 ns, Min
Input Serializer/Deserializer Switching Characteristics
Table 57: ISERDES Switching Characteristics
L. Speed Grade .
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Setup/Hold for Control Lines
pSCCK_B'TSL'P/ BITSLIP pin setup/hold with respect to CLKDIV | 0.01/0.14 | 0.02/0.15 | 0.02/0.17 | 0.02/0.17 | ns
ISCKC_BITSLIP
Hgg%-ggé) CE pin setup/hold with respect to CLK (for CE1) | 0.45/-0.01 | 0.50/-0.01 | 0.72/-0.01 |0.72/-0.01| ns
Tiscek_ce2/ CE pin setup/hold with respect to CLKDIV (for | ¢ 44/033 | -0.10/0.36 | —0.10/0.40 | -0.10/0.40 | ns
Tisckc_CE2 CE2)
Setup/Hold for Data Lines
Tispck_p/Tisckp_p | D pin setup/hold with respect to CLK -0.02/0.12 | -0.02/0.14 | -0.02/0.17 |-0.02/0.17 | ns
Tisbck_poLy/ DDLY pin setup/hold with respect to CLK (using —0.02/012 | -0.02/0.14 | -0.02/017 |-0.02/0.17 | ns
Tisckp_boLy IDELAY)(®) R R R R
Tispck_p_por/ D pin setup/hold with respect to CLK atDDR | 5 55/ 12 | -0.02/0.14| -0.02/0.17 | -0.02/0.17 | ns
Tisckp_D_DDR mode
Tispck poLy DoR! D pin setup/hold with respect to CLK at DDR
TlSCKD:DDLY:DDR mode (using |DELAY)(1) 0.12/0.12 | 0.14/0.14 0.17/0.17 0.17/0.17 ns
Sequential Delays
Tiscko_a | CLKDIV to out at Q pin | 053 | o054 | o086 | 066 | ns
Propagation Delays
Tis00_DO | Dinput to DO output pin | o1t | om | 013 | 0138 | ns
Notes:

1. Recorded at 0 tap value.
2.  Tiscck_cez and Tiscke_cez are reported as Tigcok_ce/Tiscke_ce in the timing report.
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Output Serializer/Deserializer Switching Characteristics
Table 58: OSERDES Switching Characteristics

Speed Grade

Symbol Description Units
-3 -2 A1C/-11/-1LI -1Q

Setup/Hold

Tosock o/ D input setup/hold with respect to CLKDIV 0.42/0.03 | 045/0.03 | 063003 | 063008 | ns
OSCKD_D

Jospck.t, | T input setupfhold with respect to CLK 0.69/-0.13 | 073013 | 0.88-0.13 | 0.88/-0.13 | ns
OSCKD_T

Josock Tzf, | Tinput setupfhold with respect to GLKDIV 0.31/-0.13 | 0.34-0.13 | 0.39/-0.13 | 0.39/~0.13 | ns
OSCKD_T2

Joscck_oce/ | OCE input setupfhold with respect to GLK 0.32/058 | 0.34/058 | 051058 | 051/0.58 | ns
OSCKC_OCE

Toscck s SR (reset) input setup with respect to CLKDIV 0.47 0.52 0.85 0.85 ns

Joscer tce/ | TCE input setupfhold with fespect to GLK 0.32/0.01 | 0.34/0.01 051001 | 051010 | ns
OSCKC_TCE

Sequential Delays

Toscko_oq Clock to out from CLK to OQ 0.40 0.42 0.48 0.48 ns

Toscko_TQ Clock to out from CLK to TQ 0.47 0.49 0.56 0.56 ns

Combinatorial

TOSDO_TTQ ‘ T input to TQ out 0.83 0.92 1.11 1.11 ns

Notes:

1. Tospck_t2 and Togckp_T2 are reported as Togpck_1/Tosckp_T in the timing report.

Input/Output Delay Switching Characteristics
Table 59: Input Delay Switching Characteristics

Symbol Description Speed Grade Units
3 | 2 | acAu | -q

IDELAYCTRL

TbLycco_RpY Reset to ready for IDELAYCTRL 3.67 3.67 3.67 3.67 us
Attribute REFCLK frequency = 200.0(1) 200 200 200 200 MHz

FIDELAYCTRL _REF 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

EEEFI_f\gglzTgléTON REFCLK precision 10 | %10 +10 +10 | MHz

TIDELAYCTRL_RPW Minimum reset pulse width 59.28 59.28 59.28 59.28 ns

IDELAY

TIDELAYRESOLUTION IDELAY chain delay resolution 1/(32 X 2 X Freg) | | ps
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 59: Input Delay Switching Characteristics (Cont'd)

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Pattern dependent period jitter in delay chain for
clock pattern.(@) 0 0 0 0 ps per tap
Pattern dependent period | REFCLK 200 MHz +5 +5 +5 +5 ps per tap
jitter in delay chain for
TiDELAYPAT uiT @nd random data pattern REFCLK 300 MHz | +3.33 +3.33 +3.33 N/A  |ps per tap
TODELAYPAT JIT (PRBS 23)() REFCLK 400 MHz | +2.50 | +2.50 N/A N/A  |ps per tap
Pattern dependent period | REFCLK 200 MHz | +9.0 +9.0 +9.0 +9.0 |ps pertap
jitter in delay chain for
random data pattern REFCLK 300 MHz +6.0 +6.0 +6.0 N/A  |ps pertap
(PRBS 23)*) REFCLK 400 MHz | 4.5 +4.5 N/A N/A  |ps per tap
TIDELAY_CLK_MAX Maximum frequency of CLK input to IDELAY 680.00 | 680.00 600.00 600.00 MHz
Tipcck_ce/ Tipcke_ce CE pin setup/hold with respect to C for IDELAY |0.12/0.11|0.16/0.13| 0.21/0.16  |0.21/0.16 ns
Tipcek_ine/ Tipcke_INC INC pin setup/hold with respect to C for IDELAY |0.12/0.16|/0.14/0.18| 0.16/0.22  |0.16/0.23 ns
Tipcek_RrsT/ Tincke_rst | RST pin setup/hold with respect to C for IDELAY |0.15/0.09|0.16/0.11|  0.18/0.14  |0.18/0.14 ns
T\DDO_IDATAIN Propagation delay through IDELAY 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 tap setting. See the timing report for actual values.
Table 60: 10_FIFO Switching Characteristics
L Speed Grade .
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
I0_FIFO Clock to Out Delays
TOFFCKO_DO RDCLK to Q outputs 0.55 0.60 0.68 0.68 ns
Tcko_FLAGS Clock to IO_FIFO flags 0.55 0.61 0.77 0.77 ns
Setup/Hold
Teek o/Teke b D inputs to WRCLK 0.47/0.02 | 0.51/0.02 | 0.58/0.02 0.58/0.18 ns
TiFFcck_WREN / WREN to WRCLK 0.42/-0.01 |0.47/-0.01| 0.53/-0.01 |0.53/-0.01 ns
TIFFCKC_WREN
TorFcck_RDEN/ RDEN to RDCLK 0.53/0.02 | 0.58/0.02 | 0.66/0.02 0.66/0.02 ns
TOFFCKC_RDEN
Minimum Pulse Width
TPWH_lO_FlFO RESET, RDCLK, WRCLK 1.62 2.15 2.15 2.15 ns
TPWLJOJ:”:O RESET, RDCLK, WRCLK 1.62 2.15 2.15 2.15 ns
Maximum Frequency
Fmax RDCLK and WRCLK 266.67 ‘ 200.00 ‘ 200.00 200.00 MHz
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

CLB Switching Characteristics
Table 61: CLB Switching Characteristics

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q

Combinatorial Delays
Tio An —Dn LUT address to A 0.10 0.11 0.13 0.13 ns, Max
Tio 2 An — Dn LUT address to AMUX/CMUX 0.27 0.30 0.36 0.36 ns, Max
Tio s An — Dn LUT address to BMUX_A 0.42 0.46 0.55 0.55 ns, Max
Tito An —Dn inputs to A — D Q outputs 0.94 1.05 1.27 1.27 ns, Max
Taxa AX inputs to AMUX output 0.62 0.69 0.84 0.84 ns, Max
Taxs AX inputs to BMUX output 0.58 0.66 0.83 0.83 ns, Max
Taxc AX inputs to CMUX output 0.60 0.68 0.82 0.82 ns, Max
TaxD AX inputs to DMUX output 0.68 0.75 0.90 0.90 ns, Max
TexB BX inputs to BMUX output 0.51 0.57 0.69 0.69 ns, Max
Texp BX inputs to DMUX output 0.62 0.69 0.82 0.82 ns, Max
Texe CX inputs to CMUX output 0.42 0.48 0.58 0.58 ns, Max
Texp CX inputs to DMUX output 0.53 0.59 0.71 0.71 ns, Max
Toxp DX inputs to DMUX output 0.52 0.58 0.70 0.70 ns, Max
Sequential Delays
Tcko Clock to AQ — DQ outputs 0.40 0.44 0.53 0.53 ns, Max
Tshcko Clock to AMUX — DMUX outputs 0.47 0.53 0.66 0.66 ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Tas/TaH Ay — Dy input to CLK on A — D flip-flops 0.07/0.12 | 0.09/0.14 0.11/0.18 0.11/0.28 | ns, Min

Ay — Dy input to CLK on A — D flip-flops 0.06/0.19 | 0.07/0.21 0.09/0.26 0.09/0.35 | ns, Min
Toick/Tckol éﬁz Eﬁ“ﬁ”&‘&;"_ﬁg‘;ﬁuxs and/or carry logicto | 50/0 08 | 0.66/0.09 | 0.81/0.11 | 0.81/0.20 | ns, Min
$CECK70LB/ CE input to CLK on A — D flip-flops 0.15/0.00 | 0.17/0.00 0.21/0.01 0.21/0.13 | ns, Min

CKCE_CLB

Tsrek/TcksR SR input to CLK on A — D flip-flops 0.38/0.03 | 0.43/0.04 0.53/0.05 0.53/0.18 | 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 0.53 0.59 0.71 0.71 ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops 0.52 0.58 0.70 0.70 ns, Max
Frog Toggle frequency (for export control) 1412 1286 1098 1098 MHz

CLB Distributed RAM Switching Characteristics (SLICEM Only)
Table 62: CLB Distributed RAM Switching Characteristics

Speed Grade
Symbol Description Units
3 | 2 | achAu -1Q
Sequential Delays
Tshcko!! Clock to A — B outputs 0.98 1.09 1.32 1.32 ns, Max
TsHcko_ 1 Clock to AMUX — BMUX outputs 1.37 1.53 1.86 1.86 ns, Max
Setup and Hold Times Before/After Clock CLK
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 62: CLB Distributed RAM Switching Characteristics (Cont’d)

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Tps_ Lram/ A— D inputs to CLK 0.54/0.28 | 0.60/0.30 0.72/0.35 0.72/0.37 | ns, Min
TpH_LRAM
- y Address An inputs to clock 0.27/0.55 | 0.30/0.60 0.37/0.70 0.37/0.71 | ns, Min
Tﬁﬁ_tmm Address An inputs through MUXs and/or carry | 0.69/0.18 | 0.77/0.21 0.94/0.26 0.94/0.35 | ns, Min
- logic to clock

Tws_Lram/ WE input to clock 0.38/0.10 | 0.43/0.12 0.53/0.17 0.53/0.17 | ns, Min
TwH_LRAM
TCECK_LRAM/ CE input to CLK 0.39/0.10 0.44/0.11 0.53/0.17 0.53/0.17 ns, Min
TeKCE_LRAM
Clock CLK
TmPw_LRAM Minimum pulse width 1.05 1.13 1.25 1.25 ns, Min
Tmep Minimum clock period 2.10 2.26 2.50 2.50 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 63: CLB Shift Register Switching Characteristics

. Speed Grade .
Symbol Description Units
3 | 2 | -cAu -1Q
Sequential Delays
TREG Clock to A — D outputs 1.19 1.33 1.61 1.61 ns, Max
TREG_MUX Clock to AMUX — DMUX output 1.58 1.77 2.15 2.15 ns, Max
TREG_M31 Clock to DMUX output via M31 output 1.12 1.23 1.46 1.46 ns, Max
Setup and Hold Times Before/After Clock CLK
Tws_sHFREG/ WE input 0.37/0.10 | 0.41/0.12 0.51/0.17 0.51/0.17 | ns, Min
TWH_SHFREG
TcECK _SHFREG! CE input to CLK 0.37/0.10 | 0.42/0.11 0.52/0.17 0.52/0.17 | ns, Min
TCKCE_SHFREG
Tbs SHFREG/ A - D inputs to CLK 0.33/0.34 | 0.37/0.37 0.44/0.43 0.44/0.44 | ns, Min
TbH_SHFREG
Clock CLK
TMPW_SHFREG Minimum pU'Se width 0.77 0.86 0.98 0.98 ns, Min
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Block RAM and FIFO Switching Characteristics
Table 64: Block RAM and FIFO Switching Characteristics

Lo Speed Grade .
Symbol Description Units
3 | 2 | AcHru | -1Q
Block RAM and FIFO Clock to Out Delays
Clock CLK to DOUT output (without output
Trcko bo and register)(2)(3) 1.85 2.13 2.46 2.46 ns, Max
Treko | (1) i
RCKO_DO_REG %gél;e?)%g(g? DOUT output (with output 064 074 0.89 089 |ns, Max
Clock CLK to DOUT output with ECC (without
Treko_po_ecc and output register)(3) 2.77 3.04 3.84 3.84 |ns, Max
TROKO_DO_ECC_REG Clock CLK to DOUT output with ECC (with
-DOECC- output rogisten) @6 ( 0.73 0.81 0.94 0.94 |ns, Max
Clock CLK to DOUT output with cascade
: . 2.61 2.88 3.30 3.30 ns, Max
Theko.Do_cascout and | (without output register) 2)
Trcko_DO_CASCOUT_REG | Clock CLK to DOUT output with cascade (with
output register)(4) 1.16 1.28 1.46 1.46 ns, Max
TRCKO_FLAGS Clock CLK to FIFO flags outputs(®) 0.76 0.87 1.05 1.05 |ns, Max
TRCKO_POINTERS Clock CLK to FIFO pointers outputs(?) 0.94 1.02 1.15 1.15  |ns, Max
TROKO. PARITY EGC glgglé CLKto ECCPARITY in ECC encode only 0.78 0.85 0.94 094 Ins, Max
TReko spBIT Ecc and Clock CLK to BITERR (without output register) 2.56 2.81 3.55 3.55 |ns, Max
TRCKO_SDBIT_ECC_REG Clock CLK to BITERR (with output register) 0.68 0.76 0.89 0.89 |ns, Max
8\'/‘;%8'-5&?%‘2%%?) output with ECC 0.75 0.88 1.07 1.07  |ns, Max
$RCKO_RDADDR_ECC and
RCKO_RDADDR_ECC_REG | Clock CLK to RDADDR output with ECC
(with output register) 0.84 0.93 1.08 1.08 ns, Max
Setup and Hold Times Before/After Clock CLK
$RCCK-ADDRA/ ADDR inputs(®) 0.45/0.31 | 0.49/0.33 | 0.57/0.36 | 0.57/0.52 | ns, Min
RCKC_ADDRA
T / Data input setup/hold time when block RAM is
TRDCKfDLWFJ\‘C configured in WRITE_FIRST or NO_CHANGE | 0.58/0.60 | 0.65/0.63 0.74/0.67 0.74/0.67 |ns, Min
RCKD_DI_WF_NC mode(®)
TRock DI RE/ Data input setup/hold time when block RAM is .
TRCKD:DI:RF configured in READ_FIRST mode(®) 0.20/0.29 | 0.22/0.34 0.25/0.41 0.25/0.50 |ns, Min
DIN Inputs with block RAM ECC in standard |  50/0.43 | 0.55/0.46 |  0.63/0.50 | 0.63/0.50 | ns, Min
Trock_pi_ecc/ : . _
TRCKD_DI_ECC DIN inputs with block RAM ECC encode only(®) | 0.93/0.43 | 1.02/0.46 1.17/0.50 1.17/0.50 |ns, Min
DIN inputs with FIFO ECC in standard mode(®) | 1.04/0.56 | 1.15/0.59 1.32/0.64 1.32/0.64 | ns, Min
$RCCK—'NJECTB'TERF‘/ Inject single/double bit error in ECC mode 0.58/0.35 | 0.64/0.37 | 0.74/0.40 | 0.74/0.52 |ns, Min
RCKC_INJECTBITERR
$RCCK-RDEN/ Block RAM enable (EN) input 0.35/0.20 | 0.39/0.21 0.45/0.23 | 0.45/0.41 |ns, Min
RCKC_RDEN
$RCCK-REGCE/ CE input of output register 0.24/0.15 | 0.29/0.15 | 0.36/0.16 | 0.36/0.39 | ns, Min
RCKC_REGCE
$RCCK7RSTREG/ Synchronous RSTREG input 0.29/0.07 | 0.32/0.07 | 0.35/0.07 | 0.35/0.17 |ns, Min
RCKC_RSTREG
$RCCK-RSTRAM/ Synchronous RSTRAM input 0.32/0.42 | 0.34/0.43 | 0.36/0.46 | 0.36/0.57 |ns, Min
RCKC_RSTRAM
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 64: Block RAM and FIFO Switching Characteristics (Cont'd)

Speed Grade
Symbol Description Units
-3 2 -1C/-11/-1LI -1Q
Trock wea! Write enable (WE) input (block RAM only) | 0.44/0.18 | 0.48/0.19 | 0.54/0.20 | 0.54/0.42 | ns, Min
RCKC_WEA
$RCCK_WREN/ WREN FIFO inputs 0.46/0.30 | 0.46/0.35 | 0.47/0.43 | 0.47/0.43 | ns, Min
RCKC_WREN
$RCCK-RDEN/ RDEN FIFO inputs 0.42/0.30 | 0.43/0.35 | 0.43/0.43 | 0.43/0.62 |ns, Min
RCKC_RDEN
Reset Delays
TRCO_FLAGS Reset RST to FIFO flags/pointers(10) 0.90 0.98 1.10 1.10  |ns, Max
iming(11
%ggfﬂ-gg/ FIFO reset recovery and removal timing!') |4 a7 6 6115 07,081  2.37/-0.81 2.37/-0.58|ns, Max

Maximum Frequency

Block RAM (write first and no change modes)

FMAX_BRAM_WF_NC When not in SDP RE mode. 509.68 460.83 388.20 388.20 MHz
E Block RAM (read first, performance mode)
MAX_BRAM_RF_PERFORMA | \when in SDP RF mode but no address overlap | 509.68 | 460.83 388.20 388.20 | MHz
NCE between port A and port B.
Block RAM (read first, delayed write mode)
Fmax_BRAM_RF_DELAYED_ | When in SDP RF mode and there is possibility 447.63 404.53 339.67 339.67 MHz
WRITE of overlap between port A and port B

addresses.

Block RAM cascade (write first, no change
FMAX_CAS_WF_NC mode) 467.07 | 418.59 345.78 345.78 | MHz
When cascade but not in RF mode.

Block RAM cascade
(read first, performance mode)

FMAX_CAS_RF_PERFORMAN | \yhen in cascade with RF mode and no 467.07 | 418.59 345.78 345.78 | MHz
CE possibility of address overlap/one port is
disabled.

F When in cascade RF mode and there is a

MAX_CAS_RF_DELAYED_W | nossibility of address overlap between port A | 405.35 | 362.19 297.35 297.35 | MHz
RITE and port B.
Fmax_FIFo FIFO in all modes without ECC 509.68 460.83 388.20 388.20 MHz
Fmax_ecc Block RAM and FIFO in ECC configuration 410.34 365.10 297.53 297.53 | MHz
Notes:
1. The timing report will report all of these parameters as Trcko po-
2. Tgrcko_por includes Treko pows Treko porrs @nd Treko popw @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 Treko 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. Trcko_rLaGs includes the following parameters: Treko_aEmMPTY: TRCKO_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR, @nd

TRCKO WRERR.

Treko_POINTERs includes both Troko_rocount @nd 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. Trco_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).

N
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

DSP48E1 Switching Characteristics
Table 65: DSP48E1 Switching Characteristics

L Speed Grade .
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Setup and Hold Times of Data/Control Pins to the Input Register Clock
TDSPDCK_A_AREG/ TDSPCKD_A_AREG A input to A register CLK 0.26/0.12 | 0.30/0.13 0.37/0.14 0.37/0.28 ns
TDSPDCKﬁBfBREG/TDSPCKDfoBREG B input to B register CLK 0.33/0.15 | 0.38/0.16 0.45/0.18 0.45/0.25 ns
TDSPDCK_C_CHEG/TDSPCKD_C_CREG C input toC register CLK 0.17/0.17 | 0.20/0.19 0.24/0.21 0.24/0.26 ns
TDSPDCK_D_DREG/TDSPCKD_D_DREG D input to D register CLK 0.25/0.25 | 0.32/0.27 0.42/0.27 0.42/0.42 ns
$DSPDCK7AC'N7AREG/ ACIN input to A register CLK 0.23/0.12 | 0.27/0.13 | 0.32/0.14 | 0.32/0.17 | ns
DSPCKD_ACIN_AREG
$DSPDCK—BC'N—BREG/ BCIN input to B register CLK 0.25/0.15 | 0.29/0.16 0.36/0.18 0.36/0.18 | ns
DSPCKD_BCIN_BREG
Setup and Hold Times of Data Pins to the Pipeline Register Clock
Tosppck (A, B) MREG_MULT/ {A, B} input to Mregister CLK |5 46/ 001/2.76/-0.01| 3.29/-0.01 |3.29/-0.01| ns
TpSPCKD_B_MREG_MULT using multiplier
$DSPDCK_{A, B}_ADREG/ {A, D} input to AD register CLK  |1.29/—0.02|1.48/-0.02| 1.76/-0.02 |1.76/-0.02| ns
DSPCKD_ D_ADREG
Setup and Hold Times of Data/Control Pins to the Output Register Clock
Tbsppck_{A, B)_PREG_MULT/ {A, B} input to P register CLK 4.02/-0.28 4.60/-0.28
A, Bl | ’ - .02/-0. .60/-0. 5.48/-0.28 |5.48/-0.28| ns
TbsPcKD_{A, B} _PREG_MULT using multiplier
Tospock_b_preG_MmuLT/ D input to P register CLK using |3 93/  73/4.50/-0.73| 5.35/-0.73 |5.35/-0.73 ns
TpsPCKD_D_PREG_MULT multiplier
TpsPDOK (A, B} _PREG/ A orBinput to P register CLKnot 4 75, 5 5511 98/_0.28| 2.35/-0.28 |2.35/-0.28| ns
TDSPCKD?{A, B} _PREG usmg multlpller
Tpsppock ¢ PREG! C input to P register CLK not y » » »
TDSPCKD:C:PREG using multiplier 1.54/-0.26|1.76/-0.26| 2.10/-0.26 |2.10/~0.26| ns
Tospock_pciN_pREG/ PCIN input to P register CLK ~ |1.32/-0.15|1.51/~0.15| 1.80/~0.15 |1.80/~0.15| ns

TbsPCKD_PCIN_PREG
Setup and Hold Times of the CE Pins

Tpspock _(CEACEB) (AREG;BREGY (CEA; CEB} inputto {A; Bl register | o 35/ 06 | 0.42/0.08 |  0.52/0.11 | 0.52/0.11 | ns
TbsPCKD_{CEA:CEB)_{AREG:BREG} CLK

$DSPDCK_CEC_CREG/ CEC input to C register CLK 0.28/0.10 | 0.34/0.11 0.42/0.13 | 0.42/0.13 | ns
DSPCKD_CEC_CREG

$DSPDCK_CED_DREG/ CED input to D register CLK 0.36/—0.03/0.43/-0.03| 0.52/-0.03 |0.52/-0.03| ns
DSPCKD_CED_DREG

$DSPDCK70EM7MREG/ CEM input to M register CLK 0.17/0.18 | 0.21/0.20 | 0.27/0.23 | 0.27/0.23 | ns
DSPCKD_CEM_MREG

$DSPDCK_CEP-PREG/ CEP input to P register CLK 0.36/0.01 | 0.43/0.01 0.53/0.01 0.53/0.01 | ns
DSPCKD_CEP_PREG

Setup and Hold Times of the RST Pins

Tospock _(RsTa; RsTB) (AREG; BREGY | {RSTA, RSTBInpUtto {A, B} 1 41/ 11 | 0.46/0.13 | 0.55/0.15 | 0.55/0.24 | ns
TpsPCKD_{RSTA; RSTB}_{AREG; BREG} register CLK

$DSPDCK_RSTC_CHEG/ RSTC input to C register CLK 0.07/0.10 | 0.08/0.11 0.09/0.12 | 0.09/0.25 | ns
DSPCKD_RSTC_CREG

$DSPDCK7RSTDJREG/ RSTD input to D register CLK 0.44/0.07 | 0.50/0.08 | 0.59/0.09 | 0.59/0.09 | ns
DSPCKD_RSTD_DREG

Tospock_rsTM_mREG/ RSTM input to M register CLK 0.21/0.22 | 0.23/0.24 | 0.27/0.28 | 0.27/0.28 | ns

TbsPckD_RSTM_MREG
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 65: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
$DSF’DCK7RSTFLF’REG/ RSTP input to P register CLK 0.27/0.01 | 0.30/0.01 0.35/0.01 0.35/0.03 | ns
DSPCKD_RSTP_PREG
Combinatorial Delays from Input Pins to Output Pins
A input to CARRYOUT output
TDSPDO?A?CARRYOUT?MULT USing multlpller p 3.79 4.35 5.18 5.18 ns
TpbsPbo_D_P_MULT D input to P output using multiplier 3.72 4.26 5.07 5.07 ns
B input to P output not using
TDSPDO?B?P multlpller 1.53 1.75 2.08 2.08 ns
TDSPDO_C_P C input to P output 1.33 1.53 1.82 1.82 ns
Combinatorial Delays from Input Pins to Cascading Output Pins
A, B} input to {ACOUT, BCOUT
TDSPDO_{A; B}_{ACOUT; BCOUT} i)utpu}t P { } 0.55 0.63 0.74 0.74 ns
A, B} input to CARRYCASCOUT
TDSPDO_{A, B}_CARRYCASCOUT_MULT ﬁ,utpjt qu)ing multiplier 4.06 4.65 5.54 5.54 ns
D input to CARRYCASCOUT
TDSPDO_D_CARRYCASCOUT_MULT outp%t using multiplier 3.97 4.54 5.40 5.40 ns
{A, B} input to CARRYCASCOUT
TpsPDO_{A, B CARRYCASCOUT output not using multiplier 177 2.03 241 241 ns
C input to CARRYCASCOUT
TDSPDO._C_CARRYCASCOUT o tp% X 1.58 1.81 2.15 215 | ns
Combinatorial Delays from Cascading Input Pins to All Output Pins
ACIN input to P output usin
TDSPDO?AC|N7P7MULT multlpllepl,’ P 9 3.65 419 5.00 5.00 ns
ACIN input to P output not usin
TDSPDO_AClN_P multlplleF; P 9 1.37 1.57 1.88 1.88 ns
TDSPDO_AC|N_ACOUT ACIN Input to ACOUT OUtpUt 0.38 0.44 0.53 0.53 ns
ACIN input to CARRYCASCOUT
TDSPDO_ACIN_CARRYCASCOUT_MULT output upsing multiplier 3.90 4.47 5.33 5.33 ns
ACIN input to CARRYCASCOUT
TDSPDO_ACIN_CARRYCASCOUT output not using multiplier 161 185 221 2.21 ns
TDSPDO_PCIN_P PCIN input toP output 1.11 1.28 1.52 1.52 ns
PCIN input to CARRYCASCOUT
TDSPDO_PCIN_CARRYCASCOUT output P 1.36 1.56 1.85 1.85 ns
Clock to Outs from Output Register Clock to Output Pins
TDSPCKO_P_PREG CLK PREGto P OUtpUt 0.33 0.37 0.44 0.44 ns
CLK PREG to CARRYCASCOUT
TDSPCKO_CARRYCASCOUT_PREG output 0.52 0.59 0.69 0.69 ns
Clock to Outs from Pipeline Register Clock to Output Pins
TDSPCKO_P_MREG CLK MREG to P output 1.68 1.93 2.31 2.31 ns
CLK MREG to CARRYCASCOUT
TDSPCKO_CARRYCASCOUT_MREG output 1.92 2.21 2.64 2.64 ns
CLK ADREG to P output usin
TDSPCKO_P_ADREG_MULT multiplier P 9 2.72 3.10 3.69 3.69 ns
CLK ADREG to
TDSPCKO_CARRYCASCOUT_ADREG_MULT CARRYCASCOUT OUtpUt using 2.96 3.38 4.02 4.02 ns
multiplier
DS187 (v1.14) November 19, 2014 www.xilinx.com
Product Specification Send Feedback 47


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS187&Title=Zynq-7000%20All%20Programmable%20SoC%20%28Z-7010,%20Z-7015,%20and%20Z-7020%29%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=1.14&docPage=47

€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 65: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description Units
-3 -2 -1C/-1l/-1LI -1Q
Clock to Outs from Input Register Clock to Output Pins
CLK AREG to P output usin
TpSPCKO_P_AREG_MULT multiplier P 9 3.94 4.51 5.37 5.37 ns
CLK BREG to P output not usin
TpSPCKO_P_BREG multiplier P 91 164 1.87 2.22 2.22 ns
CLK CREG to P output not usin
TDSPCKO_P_CREG multiplier P 9 169 1.93 2.30 2.30 ns
CLK DREG to P output usin
TDSPCKO_P_DREG_MULT multiplier putusing 3.91 4.48 5.32 532 | ns
Clock to Outs from Input Register Clock to Cascading Output Pins
CLK (ACOUT, BCOUT) to {A,B
TDSPCKO_{ACOUT; BCOUT}_{AREG; BREG} regist(er output 1o {AB) 0.64 0.73 0.87 0.87 ns
T CLK (AREG, BREG) to
DSPCKO_CARRYCASCOUT_ CARRYCASCOUT output using 419 4.79 5.70 5.70 ns
{AREG, BREG}_MULT multiplier
CLK BREG to CARRYCASCOUT
TDSPCKO_CARRYCASCOUT_ BREG output not using multiplier 1.88 2.15 2.55 2.55 ns
CLK DREG to CARRYCASCOUT
TDSPCKO_CARRYCASCOUT_DREG_MULT | output using multiplier 4.16 4.76 5.65 5.65 ns
CLK CREG to CARRYCASCOUT
TDSPCKO_CARRYCASCOUT_ CREG output 1.94 2.21 2.63 2.63 ns
Maximum Frequency
Fmax With all registers used 628.93 550.66 464.25 464.25 | MHz
FMAX_PATDET With pattern detector 531.63 465.77 392.93 392.93 | MHz
FMAX_MULT NOMREG IA"‘l’qurgg'Ste’ multiply without 349.28 | 305.62 057.47 257.47 | MHz
F Two register multiply without 317.26 | 277.62 233.92 23392 | MHz
MAX_MULT_NOMREG_PATDET MREG with pattern detect : ' : :
FMAX_PREADD_MULT_NOADREG Without ADREG 397.30 346.26 290.44 290.44 MHz
Without ADREG with pattern
FMAX NOPIPELINEREG Withoutpipeline registers (MREG, | 564 1 | 207,01 190.69 190.69 | MHz
- ADREG)
Without pipeline registers (MREG,
FMAX_NOPIPELINEREG. PATDET ADREG) with pattern detect 241.72 | 211.15 177.43 177.43 | MHz
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Clock Buffers and Networks
Table 66: Global Clock Switching Characteristics (Including BUFGCTRL)

Symbol Description Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q

Teceek ce/Teccke cel” CE pins setup/hold 0.13/0.39 | 0.14/0.41 0.18/0.42 0.18/0.84 | ns
Teccok_s/Teceke s S pins setup/hold 0.13/0.39 | 0.14/0.41 0.18/0.42 0.18/0.84 ns
Tsccko o® BUFGCTRL delay from 10/11 to O 0.08 0.09 0.11 0.11 ns
Maximum Frequency
FMAX_BUFG Global clock tree (BUFG) 628.00 628.00 464.00 464.00 MHz
Notes:

1. Teeccck_ce and Teeoke 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 Tpcoko o Values.

Table 67: Input/Output Clock Switching Characteristics (BUFIO)

L Speed Grade .
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Teiocko_ o Clock to out delay from I to O 1.16 1.32 1.61 1.61 ns
Maximum Frequency
FMAX_BUFIO 1/O clock tree (BUFIO) | 68000 | 680.00 600.00 600.00 | MHz
Table 68: Regional Clock Buffer Switching Characteristics (BUFR)
Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
TeRcKko O Clock to out delay from | to O 0.64 0.80 1.04 1.04 ns
Clock to out delay from | to O with Divide
TBRCKO_O_BYP BypaSS attribute set 0.35 0.41 0.54 0.54 ns
TsRDO_ O Propagation delay from CLR to O 0.85 0.89 1.14 1.14 ns
Maximum Frequency
Fumax_surr'” Regional clock tree (BUFR) ‘ 420.00 ‘ 375.00 315.00 315.00 MHz
Notes:
1. The maximum input frequency to the BUFR and BUFMR is the BUFIO Fyax frequency.
Table 69: Horizontal Clock Buffer Switching Characteristics (BUFH)
Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
TgHCKO O BUFH delay from [ to O 0.11 0.11 0.14 0.14 ns
TBHCCK_CE/TBHCKC_CE CE pln Setup and hold 0.20/0.13 0.23/0.16 0.29/0.21 0.29/0.43 ns
Maximum Frequency
FmAX_BUFH Horizontal clock buffer (BUFH) 628.00 628.00 464.00 464.00 MHz
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 70: Duty-Cycle Distortion and Clock-Tree Skew

L. . Speed Grade .
Symbol Description Device Units
-3 -2 -1C/-11/-1LI -1Q
Toep_cLk Global clock tree duty-cycle distortion(1) All 0.20 0.20 0.20 0.20 ns
XC72010 0.27 0.27 0.27 N/A ns
XC72015 0.33 0.39 0.42 N/A ns
XC72020 0.33 0.38 0.42 N/A ns
TCKSKEW Global clock tree skew(2)
XA7Z010 N/A N/A 0.27 0.27 ns
XA7Z020 N/A N/A 0.42 0.42 ns
XQ72020 N/A 0.38 0.42 0.42 ns
Tpep _Burio | /O clock tree duty-cycle distortion All 0.14 0.14 0.14 0.14 ns
Teurioskew | /O clock tree skew across one clock region | All 0.03 0.03 0.03 0.03 ns
Tbcb_BUFR Regional clock tree duty-cycle distortion All 0.18 0.18 0.18 0.18 ns
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 Tgkskew Value represents the worst-case clock-tree skew observable between sequential I/O 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 71: MMCM Specification

Symbol Description Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q
MMCM_F nmax Maximum input clock frequency 800.00 800.00 800.00 800.00 MHz
MMCM_FnviN Minimum input clock frequency 10.00 10.00 10.00 10.00 MHz
MMCM_F\nuiTTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max
Allowable input duty cycle: 10—49 MHz 25 25 25 25 %
Allowable input duty cycle: 50—199 MHz 30 30 30 30 Y%
MMCM_FnpuTy Allowable input duty cycle: 200—399 MHz 35 35 35 35 %
Allowable input duty cycle: 400—499 MHz 40 40 40 40 %
Allowable input duty cycle: >500 MHz 45 45 45 45 %
MMCM_Fyin_pscLk Minimum dynamic phase-shift clock frequency 0.01 0.01 0.01 0.01 MHz
MMCM_Fpmax_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_Fy,comax Maximum MMCM VCO frequency 1600.00 | 1440.00 1200.00 1200.00 MHz
Low MMCM bandwidth at typical(!) 1.00 1.00 1.00 1.00 MHz
MMCM_FganpwiDTH : : ,
High MMCM bandwidth at typical(?) 4.00 4.00 4.00 4.00 MHz
MMCM_TgtarpHaorFESET | Static phase offset of the MMCM outputs(@) 0.12 0.12 0.12 0.12 ns
MMCM_ToytyirTER MMCM output jitter Note 3
MMCM_ToutpuTy MMCM output clock duty-cycle precision(4) 0.20 0.20 0.20 0.20 ns
MMCM_T | ockmax MMCM maximum lock time 100.00 | 100.00 100.00 100.00 ps
MMCM_Foutmax MMCM maximum output frequency 800.00 800.00 800.00 800.00 MHz
MMCM_Foutmin MMCM minimum output frequency(®)(©) 4.69 4.69 4.69 4.69 MHz
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 71: MMCM Specification (Cont'd)

Speed Grade
Symbol Description Units
3 | 2 [acAu] -Q
MMCM_TextrpvAR External clock feedback variation < 20% of clock input period or 1 ns Max
MMCM_RSTynpuLSE Minimum reset pulse width 5.00 5.00 5.00 5.00 ns
MMCM_Fpromax Maximum frequency at the phase frequency | 55000 | 500.00 | 450.00 | 450.00 | MHz
Minimum frequency at the phase frequency
MMCM_FprpmiN 10.00 10.00 10.00 10.00 MHz
detector
MMCM_TggpeLay Maximum delay in the feedback path 3 ns Max or one CLKIN cycle
MMCM Switching Characteristics Setup and Hold
¥MMCMDCK_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
MMCMCKD_PSEN
TvMmeMDCK PSINCDEC! Setup and hold of phase-shift
TAMGMOKD PONCDEG i erement/decrement 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
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
$MMCMDCK_DADDR/ DADDR setup/hold 1.25/0.15 | 1.40/0.15| 1.63/0.15 |1.63/0.15| ns, Min
MMCMCKD_DADDR
$MMCMDCK_D'/ DI setup/hold 1.25/0.15 | 1.40/0.15| 1.63/0.15 |1.63/0.15| ns, Min
MMCMCKD_DI
$MMCMDCKJEN/ DEN setup/hold 1.76/0.00 | 1.97/0.00 | 2.29/0.00 |2.29/0.00 | ns, Min
MMCMCKD_DEN
$MMCMDCK_DWE/ DWE setup/hold 1.25/0.15 | 1.40/0.15| 1.63/0.15 |1.63/0.15| ns, Min
MMCMCKD_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 Fyco/128 assuming output duty cycle is 50%.
6. When CLKOUT4_CASCADE = TRUE, MMCM_Fqoytmn is 0.036 MHz.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

PLL Switching Characteristics
Table 72: PLL Specification

Symbol Description Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q
PLL_FnmaX Maximum input clock frequency 800.00 800.00 800.00 800.00 MHz
PLL_FinmiN 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
Allowable input duty cycle: 19—49 MHz 25 25 25 25 %
Allowable input duty cycle: 50—199 MHz 30 30 30 30 %
PLL_F\npuTY Allowable input duty cycle: 200—399 MHz 35 35 35 35 %
Allowable input duty cycle: 400—499 MHz 40 40 40 40 %
Allowable input duty cycle: >500 MHz 45 45 45 45 %
PLL_Fycomin Minimum PLL VCO frequency 800.00 | 800.00 800.00 800.00 MHz
PLL_Fycomax Maximum PLL VCO frequency 2133.00 | 1866.00 1600.00 1600.00 MHz
Low PLL bandwidth at typical(") 1.00 1.00 1.00 1.00 MHz
PLL_FgaNDWIDTH : : ;
High PLL bandwidth at typical(?) 4.00 4.00 4.00 4.00 MHz
PLL_TSTATPHAOFESET Static phase offset of the PLL outputs(@) 0.12 0.12 0.12 0.12 ns
PLL_TouTuItTeR PLL output jitter Note 3
PLL_TouTpuTy PLL output clock duty-cycle precision(4) 0.20 0.20 0.20 0.20 ns
PLL_T, ockmax PLL maximum lock time 100.00 100.00 100.00 100.00 ps
PLL_Foutmax PLL maximum output frequency 800.00 800.00 800.00 800.00 MHz
PLL_Foutmin PLL minimum output frequency(®) 6.25 6.25 6.25 6.25 MHz
PLL_TexTEDVAR External clock feedback variation < 20% of clock input period or 1 ns Max
PLL_RSTyinpuLSE Minimum reset pulse width 5.00 5.00 5.00 5.00 ns
PLL_Fpromax Maximum frequency at the phase frequency | 55000 | 500.00 | 45000 | 450.00 |  MHz
PLL_Fpromm (I;/Iinimum frequency at the phase frequency 19.00 19.00 19.00 19.00 MHz
etector
PLL_TrgpELAY Maximum delay in the feedback path 3 ns Max or one CLKIN cycle
Dynamic Reconfiguration Port (DRP) for PLL Before and After DCLK
TEF)’:[L)EEKJADDR/T PLLCKC | Setup and hold of D address 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | ns, Min
TpLLcek b TrLicke pi | Setup and hold of D input 1.25/0.15 | 1.40/0.15| 1.63/0.15 |1.63/0.15| ns, Min
;Z’LLCCKJEN/T PLLCKC_D | Setup and hold of D enable 1.76/0.00 | 1.97/0.00 | 2.29/0.00 |2.29/0.00 | ns, Min
IVELLCCK—DWE’T PLLCKC_D | 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
ThLLCKO. 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 Fyco/128 assuming output duty cycle is 50%.
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Device Pin-to-Pin Output Parameter Guidelines

Table 73: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)(1)

Speed Grade
Symbol Description Device Units
3 | -2 [-cruu| -1a
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, without MMCM/PLL.
TickoF Clock-capable clock input and OUTFF at XC72010 5.08 5.68 6.65 N/A ns
pins/banks closest to the BUFGs without

XC72020 5.42 6.05 7.08 N/A ns
XA72010 N/A N/A 6.65 6.65 ns
XA7Z020 N/A N/A 7.08 7.08 ns
XQ72020 N/A 6.05 7.08 7.08 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 OB and CLB flip-flops are clocked by the global clock net.

2. Refer to the Die Level Bank Numbering Overview section of Zynq-7000 All Programmable SoC Packaging and Pinout Specification
(UG865).

Table 74: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)(1)

Speed Grade
Symbol Description Device Units
3 | -2 [-cMuu| -1Q
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, without MMCM/PLL.
T\cKOFFAR Clock-capable clock input and OUTFF at XC7Z010 5.08 5.68 6.65 N/A ns
pins/banks farthest from the BUFGs without

XC72020 5.69 6.34 7.40 N/A ns
XA7Z010 N/A N/A 6.65 6.65 ns
XA7Z020 N/A N/A 7.40 7.40 ns
XQ72020 N/A 6.34 7.40 7.40 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).
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€. XILINX. Zyng-7000 All Programmable SoC (Z-7010, Z-7015, and Z-7020): DC and AC Switching Characteristics

Table 75: Clock-Capable Clock Input to Output Delay With MMCM

Symbol Description Device Speed Grade Units
3 | -2 |-cHuu| -1q
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, with MMCM.
TickoEMMCMCC Clock-capable clock input and OUTFF with | XC7Z010 1.04 1.03 1.03 N/A ns
MMCM XC72015 1.05 1.04 1.06 N/A ns
XC72020 1.05 1.04 1.05 N/A ns
XA7Z010 N/A N/A 1.03 1.03 ns
XA7Z020 N/A N/A 1.05 1.05 ns
XQ72020 N/A 1.04 1.05 1.05 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 0B and CLB flip-flops are clocked by the global clock net.
2.  MMCM output jitter is already included in the timing calculation.

Table 76: Clock-Capable Clock Input to Output Delay With PLL

Symbol Description Device Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, with PLL.
TIcKOFPLLCC Clock-capable clock input and OUTFF | XC7Z010 0.82 0.82 0.82 N/A ns
with PLL XC72015 | 0.82 0.82 0.82 N/A ns
XC72020 0.82 0.82 0.82 N/A ns
XA7Z010 N/A N/A 0.82 0.82 ns
XA7Z020 N/A N/A 0.82 0.82 ns
XQ72020 N/A 0.82 0.82 0.82 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 OB and CLB flip-flops are clocked by the global clock net.

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

Table 77: Pin-to-Pin, Clock-to-Out using BUFIO

Speed Grade

Symbol Description Units
3 | 2 ACHI-LL | -1Q
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with BUFIO.
TicKOFCS Clock to out of /O clock 514 | 576 | 68 | 68 ns
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Device Pin-to-Pin Input Parameter Guidelines

Table 78: Global Clock Input Setup and Hold Without MMCM/PLL with ZHOLD_DELAY on HR I/O Banks

Speed Grade
Symbol Description Device Units
-3 -2 -1C/-11/-1LI -1Q
Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(!)
Tpseo/ TPHED Full delay (legacy delay or( ?efault delay) | XC7Z010 | 2.00/-0.17 | 2.13/-0.17 | 2.44/-0.17 N/A ns
global clock input and IFF(@) without
MMCM/PLL with ZHOLD_DELAY on HR XC72015 |2.38/~-0.18 | 2.55/-0.18 | 3.03/-0.18 N/A ns
/O banks XC7Z2020 | 2.55/-0.25 | 2.74/-0.25 | 3.18/~0.25 N/A ns
XA72010 N/A N/A 2.44/-0.17 | 2.44/-0.17 ns
XA72020 N/A N/A 3.18/-0.25 | 3.18/-0.25 ns
XQ72020 N/A 2.74/-0.25 | 3.18/-0.25 | 3.18/-0.25 ns
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.

Table 79: Clock-Capable Clock Input Setup and Hold With MMCM

Speed Grade
Symbol Description Device Units
-3 -2 -1C/-11/-1LI -1Q

Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(!)

Tpsmmcmce! No delay clock-capable clock input and | XC7Z010 |2.36/-0.62 | 2.68/-0.62 | 3.22/-0.62 N/A ns

TPHMMCMCC IFF with MMCM
XC72015 |2.47/-0.62 | 2.80/-0.62 | 3.34/-0.62 N/A ns
XC72020 |2.48/-0.62 |2.82/-0.62 | 3.38/-0.62 N/A ns
XA72010 N/A N/A 3.22/-0.62 | 3.22/-0.62 ns
XA7Z020 N/A N/A 3.38/-0.62 | 3.38/-0.62 ns
XQ72020 N/A 2.82/-0.62 | 3.38/-0.62 | 3.38/-0.62 ns

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.
IFF = Input flip-flop or latch

o

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 80: Clock-Capable Clock Input Setup and Hold With PLL

Symbol Description Device Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q

Input Setup and Hold Time Relative to Clock-Capable Clock Input Signal for SSTL15 Standard.(1)

TpspLLcc/ No delay clock-capable clock input and | XC7Z010 |2.67/-0.19 | 3.03/-0.19 | 3.64/-0.19 N/A ns

TerpLLCC IFF® with PLL XC72015 |2.78/-0.20 | 3.15/-0.20 | 3.76/-0.20 N/A ns
XC72020 |2.79/-0.20 | 3.17/-0.20 | 3.80/-0.20 N/A ns
XA7Z010 N/A N/A 3.64/-0.19 | 3.64/-0.19 ns
XA72020 N/A N/A 3.80/-0.20 | 3.80/-0.20 ns
XQ72020 N/A 3.17/-0.20 | 3.80/-0.20 |3.80/-0.20 ns

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.

Table 81: Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO

Speed Grade
Symbol Description Units
3 | 2 |qcHwu] -aq
Input Setup and Hold Time Relative to a Forwarded Clock Input Pin Using BUFIO for SSTL15 Standard.
Tpscs/TPHCS Setup and hold of I/O clock ~0.38/1.39 | -0.38/1.55  —0.38/1.86 | -0.38/1.86| ns
Table 82: Sample Window
Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Tsavp Sampling error at receiver pins(1) 0.59 0.64 0.70 0.70 ns
TsAMP_BUFIO Sampling error at receiver pins using BUFIO(2) 0.35 0.40 0.46 0.46 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.

2. 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 83: Package Skew

Symbol Description Device Package Value Units
T Package skew(!) CLG225 101 s
PKGSKEW g XC72010 p
CLG400 155 ps
XC72015 CLG485 182 ps
CLG400 166 ps
XC72020
CLG484 248 ps
CLG225 101 ps
XA7Z010
CLG400 155 ps
CLG400 166 ps
XA72020
CLG484 248 ps
CL400 166 ps
XQ72020
CL484 248 ps
Notes:
1. These values represent the worst-case skew between any two SelectlO resources in the package: shortest delay to longest delay from die
pad to ball.

2. Package delay information is available for these device/package combinations. This information can be used to deskew the package.
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GTP Transceiver Specifications (Only available in the XC7Z015)

GTP Transceiver DC Input and Output Levels

Table 84 summarizes the DC output specifications of the GTP transceivers in the XC7Z015. Consult the 7 Series FPGASs
GTP Transceiver User Guide (UG482) for further details.

Table 84: GTP Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units

DV Differential peak-to-peak output | Transmitter output swing is setto | 1000 - - mV

PPOUT voltage() maximum setting

DC common mode output Equation based V - DV, /4 mV

VeMmouTbe voltage p q MGTAVTT PPOUT
Rout Differential output resistance - 100 - Q
VemouTac Common mode output voltage: AC coupled 1/2 VyeTavTT mV
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - - 12 ps
DV Differential peak-to-peak input | External AC coupled 150 - 2000 mV

PPIN voltage
V|N Single-ended input VOltage(z) DC COUpled VMGTAVTT =1.2V —-200 - VMGTAVTT mV
Vemin Common mode input voltage DC coupled VygravTT = 1.2V - 2/3 VyGTavTT - 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 GTP Transceiver User
Guide (UG482) and can result in values lower than reported in this table.

2. Voltage measured at the pin referenced to GND.

3. Other values can be used as appropriate to conform to specific protocols and standards.

Voltage

+V— P
-1 N >< >< >< >< >< ><
0
Figure 19: Single-Ended Peak-to-Peak Voltage
+V —
-V — P-N

Figure 20: Differential Peak-to-Peak Voltage

Note: In Figure 20, differential peak-to-peak voltage = single-ended peak-to-peak voltage x 2.

Single-Ended
Peak-to-Peak

ds187_17_070314

Differential
Peak-to-Peak

Voltage

ds187_18_070314
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Table 85 summarizes the DC specifications of the clock input of the GTP transceiver. Consult the 7 Series FPGAs GTP
Transceiver User Guide (UG482) for further details.

Table 85: GTP Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units
ViDiFr Differential peak-to-peak input voltage 350 - 2000 mV
Rin Differential input resistance - 100 - Q
Cext Required external AC coupling capacitor - 100 - nF

GTP Transceiver Switching Characteristics
Consult the 7 Series FPGAs GTP Transceiver User Guide (UG482) for further information.

Table 86: GTP Transceiver Performance

L Speed Grade .
Symbol Description gll:,tl';:: 3 2 FYYFITETY 10 Units
FaTPmax Maximum GTP transceiver data rate 6.25 6.25 3.75 N/A Gb/s
FetPmiN Minimum GTP transceiver data rate 0.500 0.500 0.500 N/A Gb/s
1 3.2-6.25 3.2-6.25 3.2-3.75 N/A Gb/s
] 2 1.6-3.3 1.6-3.3 1.6-3.2 N/A Gb/s
Fatprance | PLLfine rate range 4 0.8-1.65 | 0.8-1.65 0.8-1.6 NA | Gbls
8 0.5-0.825 | 0.5-0.825 0.5-0.8 N/A Gb/s
FotPPLLranGge | GTP transceiver PLL frequency range 1.6-3.3 1.6-3.3 1.6-3.3 N/A GHz
Table 87: GTP Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Symbol Description Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q
FeTPDRPCLK GTPDRPCLK maximum frequency 175 175 156 N/A MHz
Table 88: GTP Transceiver Reference Clock Switching Characteristics
All Speed Grades
Symbol Description Conditions Units
Min Typ Max
Feclk Reference clock frequency range 60 - 660 MHz
TReLK Reference clock rise time 20% — 80% - 200 - ps
Trck Reference clock fall time 80% — 20% - 200 - ps
TpocRrer Reference clock duty cycle Transceiver PLL only 40 - 60 Y%

80%———— N\~~~ -

20%—————"—— A — — = = A\~~~ ——

Trolk =

ds187_19_081513

Figure 21: Reference Clock Timing Parameters
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Table 89: GTP Transceiver PLL/Lock Time Adaptation

All Speed Grades
Symbol Description Conditions Units

Min Typ Max
TLock Initial PLL lock - - 1 ms

After the PLL is locked to the
Clock recovery phase acquisition and reference clock, this is the time it
TpbLock adaptation time takes to lock the clock data - 50,000 2.3 x108 Ul
’ recovery (CDR) to the data
present at the input.

Table 90: GTP Transceiver User Clock Switching Characteristics(1)

Symbol Description Conditions Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q

Frxout TXOUTCLK maximum frequency 390.625 390.625 234.375 N/A MHz
FrxouT RXOUTCLK maximum frequency 390.625 390.625 234.375 N/A MHz
Frxin TXUSRCLK maximum frequency 16-bit data path 390.625 390.625 234.375 N/A MHz
Frxin RXUSRCLK maximum frequency 16-bit data path 390.625 390.625 234.375 N/A MHz
Frxine TXUSRCLK2 maximum frequency 16-bit data path 390.625 390.625 234.375 N/A MHz
Frxing RXUSRCLK2 maximum frequency 16-bit data path 390.625 390.625 234.375 N/A MHz

Notes:
1. Clocking must be implemented as described in the 7 Series FPGAs GTP Transceiver User Guide (UG482).
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Table 91: GTP Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units
FaTpTX Serial data rate range 0.500 - Fotpmax | Gb/s
TRTX TX rise time 20%—-80% - 50 - ps
TFrx TX fall time 80%—20% - 50 - ps
TLLSKEW TX lane-to-lane skew(1) - - 500 ps
V1x00BVDPP Electrical idle amplitude - - 20 mV
TTXOOBTRANSITION Electrical idle transition time - - 140 ns
TJe.05 Total Jitter()(©) - - 0.30 ul
: B 6.25 Gb/s
DJg o5 Deterministic Jitter(2)(3) - - 0.15 ul
Tds 0 Total Jitter()(©) - - 0.30 ul
. B 5.0 Gb/s
DJs g Deterministic Jitter(2)(3) - - 0.15 ul
Tdyos Total Jitter(2(©) - - 0.30 ul
: P 4.25 Gb/s
DJ4o5 Deterministic Jitter(2)(3) - - 0.15 ul
TJ3.75 Total Jitter()(©) - - 0.30 ul
. B 3.75 Gb/s
DJ3 75 Deterministic Jitter(2)(3) - - 0.15 ul
TJ Total Jitter()(©) - - 0.2 ul
3.2 - 3.20 Gb/s@
DJ3 o Deterministic Jitter(2)(3) - - 0.1 ul
TJ Total Jitter()(©) - - 0.32 ul
82l - 3.20 Gb/s(®
DJ3 oL Deterministic Jitter(2)(3) - - 0.16 ul
Tdos Total Jitter()(©) - - 0.20 ul
: B 2.5 Gb/s(®)
DJs 5 Deterministic Jitter(2)(3) - - 0.08 ul
TJ Total Jitter()(©) - - 0.15 ul
1.25 = 1.25 Gb/s(?)
DJ1 o5 Deterministic Jitter(2)(3) - - 0.06 ul
TJs00 Total Jitter()(©) - - 0.1 ul
— 500 Mb/s
DJsgo Deterministic Jitter(2)(3) - - 0.03 ul
Notes:
1. Using same REFCLK input with TX phase alignment enabled for up to four consecutive transmitters (one fully populated GTP Quad).
2. Using PLL[0/1]_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
3. Alljitter values are based on a bit-error ratio of 1e712,
4. PLL frequency at 3.2 GHz and TXOUT_DIV = 2.
5. PLL frequency at 1.6 GHz and TXOUT_DIV = 1.
6. PLL frequency at 2.5 GHz and TXOUT_DIV = 2.
7. PLL frequency at 2.5 GHz and TXOUT_DIV = 4.
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Table 92: GTP Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units
FaTPRX Serial data rate RX oversampler not enabled 0.500 - Fotpmax | 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 - 5000 ppm
RXgsT tracking(") Modulated @ 33 KHz
RXRL Run length (CID) - - 512 ul
RXppmTOL Data/REFCLK PPM offset tolerance -1250 - 1250 ppm
SJ Jitter Tolerance(®
JT_SJg 05 Sinusoidal Jitter(3) 6.25 Gb/s 0.44 - - ul
JT_SJs0 Sinusoidal Jitter(3) 5.0 Gb/s 0.44 - - ul
JT_SJs 05 Sinusoidal Jitter(3) 4.25 Gb/s 0.44 - - ul
JT_SJ375 Sinusoidal Jitter(3) 3.75 Gb/s 0.44 - - ul
JT_SJ3, Sinusoidal Jitter(3) 3.2 Gb/s®) 0.45 - - ul
JT_SJ3o. Sinusoidal Jitter(3) 3.2 Gb/s®) 0.45 - - ul
JT_SJs 5 Sinusoidal Jitter(3) 2.5 Gb/s(®) 0.5 - - ul
JT_SJq 05 Sinusoidal Jitter(3) 1.25 Gb/s(?) 0.5 - - ul
JT_SJs00 Sinusoidal Jitter(3) 500 Mb/s 0.4 - - ul
SJ Jitter Tolerance with Stressed Eye(?)
JT_TJSE3,H ] ] 3.2 Gb/s 0.70 - - ul
Total Jitter with Stressed Eye(8)

JT_TJSEg o5 6.25 Gb/s 0.70 - - ul
JT_SJSE; Sinusoidal Jitter with Stressed | 3-2 Gb/s 0.1 - - ul
JT_SJSEg s Eye(® 6.25 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. PLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. PLL frequency at 1.6 GHz and RXOUT_DIV = 1.
6. PLL frequency at 2.5 GHz and RXOUT_DIV = 2.
7. PLL frequency at 2.5 GHz and RXOUT_DIV = 4.
8. Composite jitter.
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GTP Transceiver Protocol Jitter Characteristics

For Table 93 through Table 97, the 7 Series FPGAs GTP Transceiver User Guide (UG482) contains recommended settings
for optimal usage of protocol specific characteristics.

Table 93: 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 94: XAUI Protocol Characteristics

Description

Line Rate (Mb/s)

\ Min

Max

Units

XAUI Transmitter Jitter Generation

Total transmitter jitter (T_TJ)

3125

0.35

XAUI Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance

|

3125

‘ 0.65

ul

Table 95: PCl Express Protocol Characteristics(1)

Standard

Description

Line Rate (Mb/s) |  Min

‘ 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

PCI Express Receiver High

Frequency Jitter Tolerance

PCI Express Gen 1

Total receiver jitter tolerance

2500

0.65

ul

PCIl Express Gen 2(2)

Receiver inherent timing error

Receiver inherent deterministic timing error

5000

0.40

ul

0.30

ul

Notes:

1. Tested per card electromechanical (CEM) methodology.

2. Using common REFCLK.

Table 96: CEI-6G Protocol Characteristics

Description

‘ Line Rate (Mb/s)

Min

Max

Units

CEI-6G Transmitter Jitter Generation

Total transmitter jitter(1)

‘ 4976-6375

\ CEI-6G-SR

ul

CEI-6G Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance(1) ‘ 4976-6375

\ CEI-6G-SR

ul

Notes:

1. Tested at most commonly used line rate of 6250 Mb/s using 390.625 MHz reference clock.
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Table 97: 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
Total transmitter jitter 2457.6 - 035 Jl
3072.0 - 0.35 ul
4915.2 - 0.3 ul
6144.0 - 0.3 ul
CPRI Receiver Frequency Jitter Tolerance
614.4 0.65 - ul
1228.8 0.65 - ul
Total receiver jitter tolerance 2457.6 065 - J
3072.0 0.65 - ul
4915.2(1) 0.60 - ul
6144.0(1) 0.60 - ul

Notes:

1. Tested to CEI-6G-SR.

Integrated Interface Block for PCI Express Designs Switching Characteristics
(XC72015 Only)

This block is only available in the XC7Z015. More information and docum.entation on solutions for PCI Express designs can
be found at: www.xilinx.com/technology/protocols/pciexpress.htm.

Table 98: Maximum Performance for PCI Express Designs (XC7Z015 only)

L Speed Grade .
Symbol Description Units
-3 -2 -1C/-1l/-1LI -1Q

FripECLK Pipe clock maximum frequency 250.00 250.00 250.00 N/A MHz
FusercLk User clock maximum frequency 250.00 250.00 250.00 N/A MHz
FusercLk2 User clock 2 maximum frequency 250.00 250.00 250.00 N/A MHz
ForprcLk DRP clock maximum frequency 250.00 250.00 250.00 N/A MHz
Notes:
1. Refer to the 7 Series FPGAs Integrated Block for PCI Express Product Guide (PG054) for specific supported core configurations.
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XADC Specifications
Table 99: XADC Specifications

Parameter ‘ Symbol Comments/Conditions ‘ Min ‘ Typ ‘ Max Units
Vecapc = 1.8V = 5%, Vrgrp = 1.25V, VRepn = 0V, ADCCLK = 26 MHz, -55°C < T; < 125°C, Typical values at Tj=+40°C
ADC Accuracy(!
Resolution 12 - Bits
Integral Nonlinearity(® INL —40°C <T;<100°C - *2 LSBs
—-55°C < T; <-40°C; 100°C < Tj< 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 < Tj < 125°C +12 LSBs
Bipolar -55°C < Ti< 125°C - +4 LSBs
Gain Error - +0.5 %
Offset Matching - LSBs
Gain Matching - 0.3 %
Sample Rate 0.1 1 MS/s
Signal to Noise Ratio(2) \ SNR FsampLE = 500KS/s, Fy = 20KHz 60 - dB
RMS Code Noise External 1.25V reference - 2 LSBs
On-chip reference - - LSBs
Total Harmonic Distortion(® \ THD FsampLE = 500KS/s, Fy = 20KHz 70 - dB
Analog Inputs®)
ADC Input Ranges Unipolar operation 0 1 \
Bipolar operation -0.5 +0.5 \%
Unipolar common mode range (FS input) 0 +0.5 \Y
Bipolar common mode range (FS input) +0.5 +0.6 \
Maximum External Channel Input Ranges Adjacent analog channels set within these -0.1 Vceape \
ranges should not corrupt measurements on
adjacent channels
Auxiliary Channel Full FRBW 250 - KHz
Resolution Bandwidth
On-Chip Sensors
Temperature Sensor Error —-40°C <T;<100°C - +4 °C
—-55°C <T; <-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 < Tj < 125°C - +2 %
Conversion Rate(*)
Conversion Time - Continuous | tcony Number of ADCCLK cycles 26 32 Cycles
Conversion Time - Event tcony 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 %
st con Crarma]
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Table 99: XADC Specifications (Cont’d)

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

XADC Reference(®

External Reference ‘ VRErP Externally supplied reference voltage 1.20 1.25 1.30 \Y

On-Chip Reference Ground Vggpp pin to AGND, 12375 | 125 | 1.2625 \Y
—-40°C <T;<100°C
Ground VRggp pin to AGND, 1.225 1.25 1.275 Vv
—-55°C <T; <-40°C; 100°C < Tj< 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 Zyng-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 Vgggp = 1.25V and Vygpy = 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 100: Configuration Switching Characteristics

L Speed Grade .
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Power-up Timing Characteristics
Tp (M Program latency 5.00 5.00 5.00 5.00 ms, Max
. ms,
Power-on reset (50 ms ramp rate time) 10/50 10/50 10/50 10/50 Min/Max
Power-on reset (1 ms ramp rate time) with the ms
T power-on reset override function disabled; 10/35 10/35 10/35 10/35 Min /I\/iax
POR (devcfg.CTRL.PCFG_POR_CNT_4K = 0).(2)
Power-on reset (1 ms ramp rate time) with the ms
power-on reset override function enabled; 2/8 2/8 2/8 2/8 Min /I\/iax
(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
Traptck/Ttektap | TMS and TDI setup/hold 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | 3.00/2.00 ns, Min
T1ckTDO 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
FONACK | DNA access port (DNA_PORT) | 10000 | 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 101 lists the programming conditions specifically for eFUSE. For more information, see the 7 Series FPGA
Configuration User Guide (UG470).

Table 101: eFUSE Programming Conditions(1)

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

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

Revision History

The following table shows the revision history for this document:

Date

Version
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05/07/2012

1.0

Initial Xilinx release.

06/27/2012
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1.3
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specifications.
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Removed HSTL_|_12 and SSTL_12 from Table 10. Removed DIFF_SSTL12 from Table 12. Revise in
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removed the obvious note “A Zero “0” Hold Time listing indicates no hold time or a negative hold time.”

07/08/2013

1.7

Added Note 5 to Table 2. Revised the frequency of CPU clock performance (6:2:1) in Table 17.
Updated Fppra; max values in Table 18. Moved and added Fpy; max to Table 19. Updated the
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1.8
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includes GTP transceivers. Added the GTP transceivers specifications to Table 1, Table 2, and Table 7,
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01/20/2014
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Updated Table 15 and Table 16 for production release of the XA7Z010 and XA7Z020 in the -1l and -1Q
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specifications.
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finalizing information in Table 15 and Table 16. Added XC7Z015 data to Table 5, Table 6, and Table 70.
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(LVDS_25). Fixed units for Tpqgg in Table 26. Updated heading Input/Output Delay Switching
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10/09/2014
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11/19/2014 1.14 Added Vcgrawm to Introduction. Replaced -1L speed grade with -1LI and removed 1.0V row for Voo nT
and V¢egrawm in Table 2. Updated the AC Switching Characteristics based upon Vivado 2014.4.
Updated Vivado software version in Table 14. In Table 15, moved -1LI speed grade for XC7Z010,
XC7Z015, and XC7Z020 devices from Advance to Production. In Table 16, added Vivado 2013.1
software version to -2E, -2I, -1C, and -1l speed grades of XC7Z010 and XC7Z020 devices, added
Vivado 2014.4 software version to -1LI speed grade for all commercial devices, and removed table
note. Added Selecting the Correct Speed Grade and Voltage in the Vivado Tools. Added Note 1 to
Table 48. In Table 50, moved LPDDR2 row to end of 2:1 Memory Controllers section.

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 XilinxX'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, (II) 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 (lll)
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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