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Introduction

Artix®-7 FPGAs are available in -3, -2, -1, -1LI, and -2L
speed grades, with -3 having the highest performance. The

Artix-7 FPGAs predominantly operate at a 1.0V core voltage.

The -1LI and -2L devices are screened for lower maximum
static power and can operate at lower core voltages for
lower dynamic power than the -1 and -2 devices,
respectively. The -1LI devices operate only at

Veant = Vecgram = 0.95V and have the same speed
specifications as the -1 speed grade. The -2L devices can
operate at either of two VT voltages, 0.9V and 1.0V and
are screened for lower maximum static power. When
operated at Vcnt = 1.0V, the speed specification of a -2L
device is the same as the -2 speed grade. When operated at

Veant = 0.9V, the -2L static and dynamic power is reduced.

Artix-7 FPGA DC and AC characteristics are specified in
commercial, extended, industrial, expanded (-1Q), and
military (-1M) temperature ranges. Except the operating
temperature range or unless otherwise noted, all the DC
and AC electrical parameters are the same for a particular
speed grade (that is, the timing characteristics of a -1M

speed grade military device are the same as for a -1C speed
grade commercial device). However, only selected speed
grades and/or devices are available in each temperature
range. For example, -1M is only available in the
defense-grade Artix-7Q family and -1Q is only available in
XA Artix-7 FPGAs.

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

Available device and package combinations can be found in:
» 7 Series FPGAs Overview (DS180)

» Defense-Grade 7 Series FPGAs Overview (DS185)

» XA Artix-7 FPGAs Overview (DS197)

This Artix-7 FPGA data sheet, part of an overall set of
documentation on the 7 series FPGAs, is available on the
Xilinx website at www.xilinx.com/documentation.

DC Characteristics
Table 1: Absolute Maximum Ratings(1)

Symbol Description Min Max Units
FPGA Logic
VeoInT Internal supply voltage -0.5 1.1 \Y
Veeaux Auxiliary supply voltage -0.5 2.0 \Y
VceBRAM Supply voltage for the block RAM memories -0.5 1.1 \%
Veeo Output drivers supply voltage for HR I/O banks -0.5 3.6 \Y,
VRer Input reference voltage -0.5 2.0 \%
I/O input voltage -0.4 Voco +0.55| V
ViN@E@) /O input voltage (when Vo = 3.3V) for Vger and differential /O standards -0.4 2.625 v
except TMDS_33()
VceBATT Key memory battery backup supply -0.5 2.0 \Y,
GTP Transceiver
VmGTAVCC Analog supply voltage for the GTP transmitter and receiver circuits -0.5 1.1 \
VMGTAVTT Analog supply voltage for the GTP transmitter and receiver termination circuits -0.5 1.32 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 Vv
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Table 1: Absolute Maximum Ratings(1) (Cont’d)

Symbol Description Min Max Units
IDCIN-FLOAT DC input current for receiver input pins DC coupled RX termination = floating - 14 mA
IDCIN-MGTAVTT DC input current for receiver input pins DC coupled RX termination = VygravtT - 12 mA
IbcIN-GND DC input current for receiver input pins DC coupled RX termination = GND - 6.5 mA
IDCOUT-FLOAT DC output current for transmitter pins DC coupled RX termination = floating - 14 mA
Iocout-maTavTT | DC output current for transmitter pins DC coupled RX termination = ViygravTT - 12 mA
XADC
Veeabc XADC supply relative to GNDADC -0.5 2.0 \%
VRerp XADC reference input relative to GNDADC -0.5 2.0 \%
Temperature
Tsta Storage temperature (ambient) —65 150 °C
TeoL Maxfmum soldering temperature for Pb/Sn component bodie-s(s) - +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.

oo s wN

The lower absolute voltage specification always applies.

For 1/O operation, refer to 7 Series FPGAs SelectlO Resources User Guide (UG471).
The maximum limit applies to DC signals. For maximum undershoot and overshoot AC specifications, see Table 4.
See Table 9 for TMDS_33 specifications.
For soldering guidelines and thermal considerations, see 7 Series FPGA Packaging and Pinout Specification (UG475).

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

Symbol Description ‘ Min ‘ Typ ‘ Max Units
FPGA Logic
For -3, -2, -2LE (1.0V), -1, -1Q, -1M devices: internal supply voltage 0.95 1.00 1.05 \Y,
Veent® For -1LI (0.95V) devices: internal supply voltage 092 | 095 0.98 \%
For -2LE (0.9V) devices: internal supply voltage 0.87 0.90 0.93 \Y,
Veeaux Auxiliary supply voltage 1.71 1.80 1.89 \%
For -3, -2, -2LE (1.0V), -2LE (0.9V), -1, -1Q, -1M devices: block RAM supply | 0.95 1.00 1.05 \Y
Veearam® voltage
For -1LI (0.95V) devices: block RAM supply voltage 0.92 0.95 0.98 \
Veco@W®) Supply voltage for HR I/O banks 1.14 - 3.465 v
I/0 input voltage -0.20 - |Vgco+0.20) V
Vin® I/O input voltage (when Vo = 3.3V) for Vger and differential 1/0O standards | —0.20 - 2.625 \
except TMDS_33(7)
IIN(B) MaX|mum_ cu_rrent through any pin in a powered or unpowered bank when - - 10 mA
forward biasing the clamp diode.
Veeeart™® Battery voltage 1.0 - 1.89 \Y
GTP Transceiver
Vugravec!® Analog supply voltage for the GTP transmitter and receiver circuits 0.97 1.0 1.03 \
VumaTavrr 19 Analog supply voltage for the GTP transmitter and receiver termination circuits | 1.17 1.2 1.28 \
XADC
Vocane XADC supply relative to GNDADC | 171 [ 180 | 189 | Vv
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Table 2: Recommended Operating Conditions(1)(2) (Cont’d)

Symbol Description Min Typ Max Units
VRErP Externally supplied reference voltage 1.20 1.25 1.30 \
Temperature

Junction temperature operating range for commercial (C) temperature devices 0 - 85 °C

Junction temperature operating range for extended (E) temperature devices 0 - 100 °C
T; Junction temperature operating range for industrial (I) temperature devices -40 - 100 °C

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

Junction temperature operating range for military (M) temperature devices -55 - 125 °C
Notes:

1. All voltages are relative to ground.

2. For the design of the power distribution system consult 7 Series FPGAs PCB Design and Pin Planning Guide (UG483).

3. If VgenT @and Veopram are operating at the same voltage, Veooint and Vecgram Should be connected to the same supply.

4. Configuration data is retained even if Vs drops to OV.

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

6. The lower absolute voltage specification always applies.

7. See Table 9 for TMDS_33 specifications.

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

9. VgegarT is required only when using bitstream encryption. If battery is not used, connect Vgcgar to either ground or Vecaux-
10. Each voltage listed requires the filter circuit described in 7 Series FPGAs GTP Transceiver User Guide (UG482).

Table 3: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min | Typ( | Max | Units
VDRINT Data retention V¢ Nt Voltage (below which configuration data might be lost) 0.75 - - \
VbR Data retention Vcayx voltage (below which configuration data might be lost) 1.5 - - \
IRer VRer leakage current per pin - - 15 pA
I Input or output leakage current per pin (sample-tested) - - 15 pA
Cin®@ Die input capacitance at the pad - - 8 pF

Pad pull-up (when selected) @ V| = 0V, Vo = 3.3V 90 - 330 pA

Pad pull-up (when selected) @ V| = 0V, Vo = 2.5V 68 - 250 HA

IrRPU Pad pull-up (when selected) @ V| =0V, Vg = 1.8V 34 - 220 pA

Pad pull-up (when selected) @ V| = 0V, Vgeo = 1.5V 23 - 150 pA

Pad pull-up (when selected) @ V| =0V, Vo = 1.2V 12 - 120 HA

IRPD Pad pull-down (when selected) @ V| = 3.3V 68 - 330 pA

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

Igart® Battery supply current - - 150 nA

Thevenin equivalent resistance of programmable input termination to Vecp/2 28 40 55 Q
(UNTUNED_SPLIT_40)

Ry erum@ Thevenin equivalent resistance of programmable input termination to Vco/2 35 50 65 Q
— (UNTUNED_SPLIT_50)

Thevenin equivalent resistance of programmable input termination to Vco/2 44 60 83 Q
(UNTUNED_SPLIT_60)
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~~~~~~~~~~~~~~~

Table 3: DC Characteristics Over Recommended Operating Conditions (Cont’d)

Symbol Description Min | Typ( | Max | Units
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 Vgp/2 level.

Table 4: V;y Maximum Allowed AC Voltage Overshoot and Undershoot for HR I/0 Banks(1)(2)

AC Voltage Overshoot % of Ul @-55°C to 125°C AC Voltage Undershoot % of Ul @-55°C to 125°C

-0.40 100

—-0.45 61.7
Veeo + 0.55 100 0.5 058

-0.55 11.0
Veeo + 0.60 46.6 -0.60 477
Veeo + 0.65 21.2 -0.65 2.10
Veeo + 0.70 9.75 -0.70 0.94
Vceo + 0.75 4.55 -0.75 0.43
Veeo + 0.80 2.15 -0.80 0.20
Veeo +0.85 1.02 -0.85 0.09
Veeo + 0.90 0.49 -0.90 0.04
Veeo + 0.95 0.24 -0.95 0.02

Notes:

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

2. The peak voltage of the overshoot or undershoot, and the duration above V¢ + 0.20V or below GND — 0.20V, must not exceed the values
in this table.
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Table 5: Typical Quiescent Supply Current

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V Units
-3 -2 -2LE -1 -1LI -2LE
lccinTe | Quiescent Vvt supply current XC7A12T 48 48 48 48 43 38 mA
XC7A15T 95 95 95 95 58 66 mA
XC7A25T 48 48 48 48 43 38 mA
XC7A35T 95 95 95 95 58 66 mA
XC7A50T 95 95 95 95 58 66 mA
XC7A75T 155 155 155 155 96 108 mA
XC7A100T 155 155 155 155 96 108 mA
XC7A200T 328 328 328 328 203 232 mA
XA7A15T N/A 95 N/A 95 N/A N/A mA
XA7A35T N/A 95 N/A 95 N/A N/A mA
XA7A50T N/A 95 N/A 95 N/A N/A mA
XA7A75T N/A 155 N/A 155 N/A N/A mA
XA7A100T N/A 155 N/A 155 N/A N/A mA
XQ7A50T N/A 95 N/A 95 58 N/A mA
XQ7A100T N/A 155 N/A 155 96 N/A mA
XQ7A200T N/A 328 N/A 328 203 N/A mA
lccoa Quiescent Vo supply current XC7A12T 1 1 1 1 1 1 mA
XC7A15T 1 1 1 1 1 1 mA
XC7A25T 1 1 1 1 1 1 mA
XC7A35T 1 1 1 1 1 1 mA
XC7A50T 1 1 1 1 1 1 mA
XC7A75T 4 4 4 4 4 4 mA
XC7A100T 4 4 4 4 4 4 mA
XC7A200T 5 5 5 5 5 5 mA
XA7A15T N/A 1 N/A 1 N/A N/A mA
XA7A35T N/A 1 N/A 1 N/A N/A mA
XA7A50T N/A 1 N/A 1 N/A N/A mA
XA7A75T N/A 4 N/A 4 N/A N/A mA
XA7A100T N/A 4 N/A 4 N/A N/A mA
XQ7A50T N/A 1 N/A 1 1 N/A mA
XQ7A100T N/A 4 N/A 4 4 N/A mA
XQ7A200T N/A 5 N/A 5 N/A mA
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Table 5: Typical Quiescent Supply Current (Cont’d)

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V Units
-3 -2 -2LE -1 -1LI -2LE
lccauxaq | Quiescent Vooaux supply current | XC7A12T 13 13 13 13 13 13 mA
XC7A15T 22 22 22 22 19 22 mA
XC7A25T 13 13 13 13 13 13 mA
XC7A35T 22 22 22 22 19 22 mA
XC7A50T 22 22 22 22 19 22 mA
XC7A75T 36 36 36 36 32 36 mA
XC7A100T 36 36 36 36 32 36 mA
XC7A200T 73 73 73 73 65 73 mA
XA7A15T N/A 22 N/A 22 N/A N/A mA
XA7A35T N/A 22 N/A 22 N/A N/A mA
XA7A50T N/A 22 N/A 22 N/A N/A mA
XATA75T N/A 36 N/A 36 N/A N/A mA
XA7A100T N/A 36 N/A 36 N/A N/A mA
XQ7A50T N/A 22 N/A 22 19 N/A mA
XQ7A100T N/A 36 N/A 36 32 N/A mA
XQ7A200T N/A 73 N/A 73 65 N/A mA
lcceramq | Quiescent Vocgram supply current | XC7A12T 1 1 1 1 1 1 mA
XC7A15T 2 2 2 2 1 2 mA
XC7A25T 1 1 1 1 1 1 mA
XC7A35T 2 2 2 2 1 2 mA
XC7A50T 2 2 2 2 1 2 mA
XC7A75T 4 4 4 4 2 4 mA
XC7A100T 4 4 4 4 2 4 mA
XC7A200T 11 11 11 11 6 11 mA
XA7A15T N/A 2 N/A 2 N/A N/A mA
XA7A35T N/A 2 N/A 2 N/A N/A mA
XA7A50T N/A 2 N/A 2 N/A N/A mA
XATA75T N/A 4 N/A 4 N/A N/A mA
XA7A100T N/A 4 N/A 4 N/A N/A mA
XQ7A50T N/A 2 N/A 2 1 N/A mA
XQ7A100T N/A 4 N/A 4 2 N/A mA
XQ7A200T N/A 11 N/A 11 N/A mA

Notes:

1. Typical values are specified at nominal voltage, 85°C junction temperature (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 /O pins are 3-state and
floating.

3. Use the Xilinx Power Estimator (XPE) spreadsheet tool (download at http://www.xilinx.com/power) to estimate static power consumption for
conditions other than those specified.
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Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Veent, Vecgram: Vecaux @and Veco 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
Vcant and Vecgram have the same recommended voltage levels then both can be powered by the same supply and ramped
simultaneously. If Vccaux and Veco have the same recommended voltage levels then both can be powered by the same
supply and ramped simultaneously.

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

+ The voltage difference between Vg and Vccaux must not exceed 2.625V for longer than Tyccoovccaux for each
power-on/off cycle to maintain device reliability levels.

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

The recommended power-on sequence to achieve minimum current draw for the GTP transceivers is Vcont VMgTAvCe
VMGTAVTT OR VMGTAVCC' VCCINT' VMGTAVTT' Both VMGTAVCC and VCCINT 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 VpgraytT €an be higher than specifications during power-
up and power-down.

* When Vygraytr is powered before Vyigravcc and Vigravtt — Vimaravee > 150 mV and Viygravee < 0.7V, the Viygravtr
current draw can increase by 460 mA per transceiver during Vpgravce ramp up. The duration of the current draw can be
up to 0.3 x TpgTavcc (ramp time from GND to 90% of Vpgravcco)- The reverse is true for power-down.

. When VMGTAVTT is powered before VCCINT and VMGTAVTT - VCCINT > 150 mV and VCCINT < O7V, the VMGTAVTT current
draw can increase by 50 mA per transceiver during Vccint ramp up. The duration of the current draw can be up to
0.3 x Tyccint (ramp time from GND to 90% of Vccint)- The reverse is true for power-down.

There is no recommended sequence for supplies not shown.

Table 6 shows the minimum current, in addition to Iccq, that is required by Artix-7 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 supplies
have passed through their power-on reset threshold voltages. The FPGA must not be configured until after Vit is applied.

Once initialized and configured, use the Xilinx Power Estimator (XPE) tools to estimate current drain on these supplies.

Table 6: Power-On Current for Artix-7 Devices

Device IccintmIn lccauxmin lccomin lccBrRAMMIN Units
XC7A12T lccintq + 120 lccauxq + 40 lccoq + 40 mA per bank lccBramQ + 60 mA
XC7A15T lccintg + 120 lccauxq + 40 Iccoq + 40 mA per bank lcceramaq + 60 mA
XC7A25T lccintg + 120 lccauxq + 40 Iccoq + 40 mA per bank lcceramQ + 60 mA
XC7A35T lccintq + 120 lccauxq + 40 lccoq + 40 mA per bank lccBramQ + 60 mA
XC7A50T lcaintg + 120 lccauxq + 40 Iccoq + 40 mA per bank lcceramq + 60 mA
XC7A75T lccintg + 170 lccauxq + 40 Iccoq + 40 mA per bank lcceramQ + 60 mA
XC7A100T lccintq + 170 lccauxq + 40 lccoq + 40 mA per bank lccBrAamQ + 60 mA
XC7A200T lccinTq + 340 lccauxq + 50 Iccoq + 40 mA per bank lcceramaq + 80 mA
XA7A15T lccint + 120 lccauxq + 40 Iccoq + 40 mA per bank lcceramQ + 60 mA
XA7A35T lccintq + 120 lccauxq + 40 lccoq + 40 mA per bank lccBrAamQ + 60 mA
XA7A50T lceintg + 120 lccauxq + 40 Iccoq + 40 mA per bank lcceramaq + 60 mA
XA7A75T lccintg + 170 lccauxq + 40 Iccoq + 40 mA per bank lcceramQ + 60 mA
XA7A100T lccintq + 170 lccauxq + 40 lccoq + 40 mA per bank lccBramQ + 60 mA
XQ7A50T lccintg + 120 lccauxq + 40 Iccoq + 40 mA per bank lcceramq + 60 mA
XQ7A100T lccintg + 170 lccauxq + 40 Iccoq + 40 mA per bank lcceramQ + 60 mA
XQ7A200T lccintq + 340 lccauxq + 50 lccoq + 40 mA per bank lcceramq + 80 mA
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Table 7: Power Supply Ramp Time

Symbol Description Conditions Min Max Units
TvceinT Ramp time from GND to 90% of VeonT 0.2 50 ms
Tveco Ramp time from GND to 90% of Vsco 0.2 50 ms
Tvccaux Ramp time from GND to 90% of Vccaux 0.2 50 ms
TvceeBrAM Ramp time from GND to 90% of Vecgram 0.2 50 ms

T, =125°C(1) - 300
Tvccoavecaux | Allowed time per power cycle for Voo — Vecaux > 2.625V T, =100°C() - 500 ms

T,=85°C(1) - 800
TueTAVCE Ramp time from GND to 90% of Vygravee 0.2 50 ms
TMGTAVTT Ramp time from GND to 90% of VygTavTT 0.2 50 ms
Notes:

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

DC Input and Output Levels

Values for Vy_and Vjy are recommended input voltages. Values for I, and Iy are guaranteed over the recommended

operating conditions at the V5 and Vgoy 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 Vcg with the respective Vg and Vgy
voltage levels shown. Other standards are sample tested.

Table 8: SelectlO DC Input and Output Levels(1)(2)

/O Standard Vi ViH VoL Vou loL lon
V, Min V, Max V, Min V, Max V, Max V, Min mA, Max| mA, Min
HSTL_I —-0.300 | VRgr—0.100 | VRggr+0.100 |Vcco + 0.300 0.400 Veco—0.400 | 8.00 -8.00
HSTL_I_18 —0.300 | VRgg—0.100 Vgeg + 0.100 | Vo + 0.300 0.400 Vceo — 0.400 8.00 -8.00
HSTL_II —0.300 | Vggr—0.100 | Vggg +0.100 |Vgeo + 0.300 0.400 Voco—0.400 | 16.00 | —16.00
HSTL_II_18 —-0.300 | VRgr—0.100 | VRggr+0.100 |Vcco + 0.300 0.400 Veco—0.400 | 16.00 | —16.00
HSUL_12 —0.300 | Vggr—0.130 | Vggr+0.130 Vo +0.300|  20% Vego 80% Veco 0.10 | -0.10
LVCMOS12 —0.300 | 35% Vceo 65% Veco | Voco + 0.300 0.400 Voco —0.400 | Note 3 | Note 3
LVCMOS15 —0.300 | 35% Vceo 65% Veco | Veco + 0.300|  25% Veco 75% Veco | Note4 | Note 4
LVCMOS18 —0.300 | 35% Veeo 65% Veco | Veco + 0.300 0.450 Voco—0.450 | Note5 | Note 5
LVCMOS25 -0.300 0.7 1.700 Veeo + 0.300 0.400 Voco —0.400 | Note 4 | 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% Vceo 80% Veco | Veco +0.300|  10% Veco 90% Veco 0.10 | -0.10
PCI33_3 —0.400 | 30% Vceo 50% Veco | Veco +0.500|  10% Veco 90% Veco 150 | —0.50
SSTL135 —0.300 | Vggr—0.090 | Vggg +0.090 Ve +0.300 |Veeo/2 —0.150 | Veeo/2 +0.150|  13.00 | —13.00
SSTL135_R —0.300 | VRgr—0.090 | Vggg +0.090 Ve +0.300 |Veco/2 —0.150|Vego/2 +0.150|  8.90 | —8.90
SSTL15 —0.300 | Vggr—0.100 | Vggr+0.100 Voo + 0.300 |Vgeo/2 —0.175|Vego/2 + 0175 13.00 | —13.00
SSTL15_R —0.300 | Vggr—0.100 | Vggg +0.100 |Vgeo +0.300 |Veeo/2 — 0.175|Vego/2 +0.175) 890 | —8.90
SSTL18_| —0.300 | Vggr—0.125 | Vggg+0.125 | Voo + 0.300 |Veo/2 — 0.470|Voeo/2 + 0.470)  8.00 -8.00
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Table 8: SelectlO DC Input and Output Levels(1)(2) (Cont’d)

\'/ Vv Vv \'/ | I
/O Standard L H oL OH oL OH
V, Min V, Max V, Min V, Max V, Max V, Min mA, Max| mA, Min
SSTL18_lI -0.300 | Vggr—0.125 | Vggp+0.125 |Vico + 0.300|Vco/2 —0.600|Vico/2 + 0.600 13.40 | —13.40
Notes:

Tested according to relevant specifications.

3.3V and 2.5V standards are only supported in HR 1/0 banks.

Supported drive strengths of 4, 8, or 12 mA in HR I/O banks.

Supported drive strengths of 4, 8, 12, or 16 mA in HR I/O banks.

Supported drive strengths of 4, 8, 12, 16, or 24 mA in HR I/O banks.

For detailed interface specific DC voltage levels, see 7 Series FPGAs SelectlO Resources User Guide (UG471).

ook wh =

Table 9: Differential SelectlO DC Input and Output Levels

Viep() V2 Voen®) Vop®

I/0 Standard IcM ID ocMm . oD

V, Min |V, Typ| V,Max |V, Min |V, Typ V, Max V, Min V, Typ V,Max |V, MIH‘V, Typ‘V, Max
BLVDS_25 0.300 | 1.200 1.425 0.100 - - - 1.250 - Note 5
MINI_LVDS_25| 0.300 | 1.200 | Vccaux | 0.200 | 0.400 | 0.600 1.000 1.200 1.400 0.300 | 0.450 | 0.600
PPDS_25 0.200 | 0.900 | 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 |Veco—0.190| 0.400 | 0.600 | 0.800
Notes:
1. Vicm is the input common mode voltage.
2. Vpis the input differential voltage (Q — Q).
3.  Vocwm is the output common mode voltage.
4. Vqp is the output differential voltage (Q - Q).
5. Vgp for BLVDS will vary significantly depending on topology and loading.

Table 10: Complementary Differential SelectlO DC Input and Output Levels

YO Standard Viem™ Vip® Vo ® Vor® loL lon
V, Min | V,Typ |V, Max| V,Min |V, Max V, Max V, Min mA, Max mA, Min
DIFF_HSTL_I 0.300 | 0.750 | 1.125 | 0.100 - 0.400 Veeo—0.400 8.00 -8.00
DIFF_HSTL_I_18 0.300 | 0.900 | 1.425 | 0.100 - 0.400 Vecco—0.400 8.00 -8.00
DIFF_HSTL_II 0.300 | 0.750 | 1.125 | 0.100 - 0.400 Vcco—0.400 16.00 -16.00
DIFF_HSTL_II_18 0.300 | 0.900 | 1.425 | 0.100 - 0.400 Vcco—0.400 16.00 -16.00
DIFF_HSUL_12 0.300 | 0.600 | 0.850 | 0.100 | — 20% Veco 80% Vceo 0.100 —0.100
DIFF_MOBILE_DDR | 0.300 | 0.900 | 1.425 | 0.100 | — 10% Veeo 90% Veco 0.100 -0.100
DIFF_SSTL135 0.300 | 0.675 | 1.000 | 0.100 - (Veeco/2) —0.150 | (Veeo/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 | — | (Vgco/2) —0.175 | (Voeo/2) + 0.175 13.0 -13.0
DIFF_SSTL15_R 0.300 | 0.750 | 1.125 | 0.100 | - | (Voeo/2) —0.175 | (Veco/2) + 0.175 8.9 -8.9
DIFF_SSTL18_| 0.300 | 0.900 | 1.425 | 0.100 | — | (Voeo/2) —0.470 | (Vogo/2) + 0.470 8.00 -8.00
DIFF_SSTL18_lI 0.300 | 0.900 | 1.425 | 0.100 - (Veco/2) —0.600 | (Veco/2) + 0.600 13.4 -13.4
Notes:

1. Vicm 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. Vopy is the single-ended high-output voltage.

DS181 (v1.21) September 27, 2016 www.xilinx.com Send Feedback
Product Specification [_\/_] 9



www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug471_7Series_SelectIO.pdf
http://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS181&Title=Artix-7%20FPGAs%20Data%20Sheet%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=2016.3&docPage=9

& XILINX Artix-7 FPGAs Data Sheet: DC and AC Switching Characteristics

~~~~~~~~~~~~~~~

LVDS DC Specifications (LVDS_25)

Table 11: LVDS_25 DC Specifications(1)

Symbol DC Parameter ‘ Conditions Min Typ Max Units
Veeo Supply Voltage 2375 | 2500 | 2.625 Vv
VoH Output High Voltage for Q and Q Rt =100 Q across Q and Q signals - - 1.675 \
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.700 - - \Y
VoDpIFr Differential Output Voltage: Rt =100 Q across Q and Q signals 247 350 600 mV

(Q-Q), Q = High
(Q-Q), Q=High
Vocwm Output Common-Mode Voltage Rt =100 Q across Q and Q signals 1.000 | 1.250 | 1.425 Vv
V\DIFF Differential Input Voltage: 100 350 600 mV
(Q-Q), Q=High
(Q-Q), Q=High
Viem Input Common-Mode Voltage 0.300 | 1.200 | 1.500 \
Notes:

1. Differential inputs for LVDS_25 can be placed in banks with Vo levels that are different from the required level for outputs. Consult the
7 Series FPGAs SelectlO Resources User Guide (UG471) for more information.
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AC Switching Characteristics

All values represented in this data sheet are based on the speed specifications from the ISE® Design Suite 14.7 and Vivado®
Design Suite 2016.3 as outlined in Table 12.

Table 12: Artix-7 FPGA Speed Specification Version By Device

Version In: Typical Veeont .
ISE 14.7 | Vivado 2016.3 (Table 2) Device

N/A 1.15 1.0V XC7A12T, XC7A15T, XC7A25T, XC7A35T, XC7A50T, XC7A75T

N/A 1.15 0.95V XC7A12T, XC7A15T, XC7A25T, XC7A35T, XC7A50T, XC7A75T, XC7A100T,
XC7A200T

N/A 1.10 0.9V XC7A12T, XC7A15T, XC7A25T, XC7A35T, XC7A50T, XC7A75T

1.10 1.15 1.0V XC7A100T, XC7A200T

1.07 1.10 0.9v XC7A100T, XC7A200T

N/A 1.11 1.0V XA7A15T, XA7A35T, XA7A50T, XA7A75T

1.07 1.1 1.0V XA7A100T

1.06 1.11 1.0V XQ7A100T, XQ7A200T

N/A 1.11 1.0V XQ7A50T

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 Artix-7 FPGAs.
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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 13 correlates the current status of each Artix-7
device on a per speed grade basis.

Table 13: Artix-7 Device Speed Grade Designations

Device Speed Grade Designations
Advance Preliminary Production

XC7A12T -3, -2, -1, and -1LI (0.95V)
XC7A15T -3, -2, -2LE (1.0V), -1, -1LI (0.95V), and -2LE (0.9V)
XC7A25T -3, -2, -1, and -1LI (0.95V)
XC7A35T -3, -2, -2LE (1.0V), -1, -1LI (0.95V), and -2LE (0.9V)
XC7A50T -3, -2, -2LE (1.0V), -1, -1L1 (0.95V), and -2LE (0.9V)
XC7A75T -3, -2, -2LE (1.0V), -1, -1LI (0.95V), and -2LE (0.9V)
XC7A100T -3, -2, -2LE (1.0V), -1, -1LI (0.95V), and -2LE (0.9V)
XC7A200T -3, -2, -2LE (1.0V), -1, -1LI (0.95V), and -2LE (0.9V)
XA7A15T -2l, -11,and -1Q
XA7A35T 21, -11,and -1Q
XA7A50T 21, -11,and -1Q
XA7A75T 21, -11,and -1Q
XA7A100T 21, -11,and -1Q
XQ7A50T -21, -11, -1LI (0.95V), and -1M
XQ7A100T -21, -11, -1LI (0.95V), and -1M
XQ7A200T -21, -1l, -1LI (0.95V), and -1M

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 14 lists the production released Artix-7 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 14: Artix-7 Device Production Software and Speed Specification Release

Speed Grade
Device 1.0V 0.95V 0.9V
-3 -2 -2LE -1 -1Q -1M -1LI -2LE
XC7A12T N/A N/A
XC7A15T Vivado tools 2014.4 v1.14 N/A N/A Vivado tools Vivado tools
2014.4 v1.14 2014.4 v1.10
XC7A25T ‘ ‘ N/A N/A
XC7A35T Vivado tools 2013.4 v1.11 N/A N/A Vivado tools Vivado tools
2014.4 v1.14 2013.4v1.08
XC7A50T Vivado tools 2013.4 v1.11 N/A N/A Vivado tools Vivado tools
2014.4 v1.14 2013.4 v1.08
XC7A75T Vivado tools 2013.3 v1.10 N/A N/A Vivado tools Vivado tools
2014.4v1.14 2013.3 v1.07
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Table 14: Artix-7 Device Production Software and Speed Specification Release (Cont’d)

Speed Grade
Device 1.0V 0.95V 0.9V
-3 -2 | -2LE | -1 -1Q -1M 1L -2LE
XC7A100T ISE tools 14.4 or Vivado tools 2012.4 with the N/A N/A Vivado tools
14.4/2012.4 device pack v1.07 2014.4 v1.14 | ISEtools 14.5
or Vivado tools
XC7A200T ISE tools 14.4 or Vivado tools 2012.4 with the N/A N/A Vivado tools 2013.1 v1.05
14.4/2012.4 device pack v1.07 2014.4v1.14
XA7A15T N/A Vivado tools N/A Vivado tools 2014.4 v1.14 N/A N/A N/A
2014.4v1.14
XA7A35T N/A Vivado tools N/A Vivado tools 2014.1 v1.09 N/A N/A N/A
2014.1 v1.09
XA7A50T N/A Vivado tools N/A Vivado tools 2014.1 v1.09 N/A N/A N/A
2014.1 v1.09
XA7A75T N/A Vivado tools N/A Vivado tools 2014.1 v1.09 N/A N/A N/A
2014.1 v1.09
XA7A100T N/A ISE tools 14.5 N/A ISE tools 14.5 | ISE tools 14.6 N/A N/A N/A
or Vivado tools or Vivado tools | or Vivado tools
2013.1 v1.05 2013.1 v1.05 2013.2 v1.06
XQ7A50T N/A Vivado tools N/A Vivado tools N/A Vivado tools Vivado tools N/A
2014.2v1.08 2014.2v1.08 2014.2 v1.08 2015.4 v1.11
XQ7A100T N/A ISE tools 14.5 N/A ISE tools 14.5 N/A ISE tools 14.6 Vivado tools N/A
or Vivado tools or Vivado tools or Vivado tools | 2015.4 v1.11
2013.1 v1.04 2013.1 v1.04 2013.2v1.05
XQ7A200T N/A ISE tools 14.5 N/A ISE tools 14.5 N/A ISE tools 14.6 Vivado tools N/A
or Vivado tools or Vivado tools or Vivado tools | 2015.4 v1.11
2013.1 v1.04 2013.1 v1.04 2013.2v1.05
Notes:

1. Blank entries indicate a device and/or speed grade in advance or preliminary status.

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 1.0V speed specifications in the Vivado tools, select the Artix-7, XA Artix-7, or Defense Grade Artix-7Q
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 xc7a100tfgg676-3 part name for the XC7A100T device in the FGG676 package and -3 (1.0V)
speed grade or select the xc7a100tfgg676-2L part name for the XC7A100T device in the FGG676 package and -2LE (1.0V)
speed grade.

To select the -1LI (0.95V) speed specifications in the Vivado tools, select the Artix-7 sub-family and then select the part
name that is the device name followed by an “i” followed by the package name followed by the speed grade. For example,
select the xc7a100tifgg676-1L part name for the XC7A100T device in the FGG676 package and -1LI (0.95V) speed grade.
The -1LI (0.95V) speed specifications are not supported in the ISE tools.

To select the -2LE (0.9V) speed specifications in the Vivado tools, select the Artix-7 Low Voltage sub-family and then select
the part name that is the device name followed by an “I"” followed by the package name followed by the speed grade. For
example, select the xc7a100tlfgg676-2L part name for the XC7A100T device in the FGG676 package and -2LE (0.9V) speed
grade.

A similar part naming convention applies to the speed specifications selection in the ISE tools for supported devices. See
Table 14 for the subset of 7 series FPGAs supported in the ISE tools.
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Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in Artix-7
devices. 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 11.

Table 15: Networking Applications Interface Performances

Speed Grade
Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1LI -2LE
SDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 8) 680 680 600 600 600 Mb/s
DDR LVDS transmitter (using OSERDES; DATA_WIDTH =4 to 14) 1250 1250 950 950 950 Mb/s
SDR LVDS receiver (SFl-4.1)(1) 680 680 600 600 600 Mb/s
DDR LVDS receiver (SPI-4.2)(1) 1250 1250 950 950 950 Mb/s

Notes:

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

Table 16: Maximum Physical Interface (PHY) Rate for Memory Interfaces IP available with the Memory Interface
Generator(1)(2)

Speed Grade

Memory Standard 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE

4:1 Memory Controllers
DDR3 1066 800 800 667 800 800 Mb/s
DDR3L 800 800 667 N/A 667 667 Mb/s
DDR2 800 800 667 533 667 667 Mb/s
2:1 Memory Controllers
DDR3 800 700 620 620 620 620 Mb/s
DDR3L 800 700 620 N/A 620 620 Mb/s
DDR2 800 700 620 533 620 620 Mb/s
LPDDR2 667 667 533 400 533 533 Mb/s
Notes:

1. VRger tracking is required. For more information, see 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).
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IOB Pad Input/Output/3-State

Table 17 summarizes the values of standard-specific data input delay adjustments, output delays terminating at pads (based
on standard) and 3-state delays.

*  Tiopr is described as the delay from IOB 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.

«  Tioop is described as the delay from the O pin to the IOB pad through the output buffer of an IOB pad. The delay varies
depending on the capability of the SelectIO output buffer.

*  Tiotp 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 SelectIO capability of the output buffer. In HR I/O banks, the IN_TERM
termination turn-on time is always faster than T;otp when the INTERMDISABLE pin is used.

Table 17: 10B High Range (HR) Switching Characteristics

Tiori Tioop Tiote
Speed Grade Speed Grade Speed Grade
VO Standard 1.0V 0.95V | 0.9V 1.0V 0.95V 0.9V 1.0V 0.95v | 0.9v |Units
R R I TR T3 e R - R TR T R W e A T A IR TR 1T -
LVTTL_S4 126|134 | 141 | 1.53 | 1.41 |1.58|3.80 | 3.93 |4.18| 4.18 | 4.18 |4.41|3.82 | 3.96 | 4.20 | 4.20 | 420 |4.05 | ns
LVTTL_S8 126|134 | 1.41 | 1.53 | 1.41 |1.58 | 3.54 | 3.66 |3.92| 3.92 | 3.92 | 4.15|356 | 3.69  3.93 3.93 | 3.93 |3.78 ns
LVTTL_S12 126|134 | 1.41 | 153 | 1.41 |1.58|3.52 | 3.65 3.90| 3.90 | 3.90 4.13|354 | 3.68 3.91 3.91 | 391 |3.77 ns
LVTTL_S16 126|134 | 141 | 1.53 | 1.41 |1.58|3.07 | 3.19 |3.45| 3.45 | 3.45 3.68|3.09 | 3.22 | 3.46 | 3.46 | 3.46 |3.31  ns
LVTTL_S24 126|134 | 1.41 | 153 | 1.41 |1.58|3.29 | 3.41 367 | 3.67 | 3.67 3.90|3.31 | 3.44 3.68 3.68 | 3.68 353 ns
LVTTL_F4 126|134 | 141 | 153 | 1.41 |1.58|3.26 | 3.38 | 3.64 | 3.64 | 3.64 3.86|3.28 | 3.41 3.65 3.65 | 3.65 350 ns
LVTTL_F8 126|134 | 1.41 | 1.53 | 1.41 |1.58|2.74 | 2.87 |312|3.12 | 312 |3.35|2.76 | 2.90 | 3.13 | 3.13 | 3.13 |2.99 | ns
LVTTL_F12 126|134 | 1.41 | 153 | 1.41 [1.58|2.73 | 2.85 3.10| 3.10 | 3.10 3.33|2.74 | 2.88 3.12 | 3.12 | 3.12 |2.97  ns
LVTTL_F16 126|134 | 141 | 1.53 | 1.41 |1.58 | 2.56 | 2.68 |2.93| 2.93 | 2.93 | 3.16 | 257 | 2.71 | 2.95 2.95 | 2.95 |2.80  ns
LVTTL_F24 126|134 | 141 | 1.53 | 1.41 |1.58|2.52 | 2.65 2.90 | 323 | 2.90 | 3.22|254 | 2.68  2.91 | 3.24 | 291 |2.86 ns
LVDS_25 0.73|0.81|0.88 | 0.89 | 0.88 |0.90 | 1.29 | 1.41|1.67 | 1.67 | 1.67 | 1.86|1.31 | 1.44 | 1.68| 1.68 | 1.68 | 1.50 | ns
MINI_LVDS_25 | 0.73| 0.81 | 0.88 | 0.89 | 0.88 |0.90 | 1.27 | 1.40 |1.65| 1.65 | 1.65 |1.88|1.29|1.43 1.66 1.66 | 1.66 | 152 ns
BLVDS_25 0.73|0.81|0.88 | 0.88 | 0.88 |0.90 | 1.84 | 1.96 221|276 | 2.21 244|185 1.99 223|277 | 2.23 |2.08| ns
E)Sp%isrﬁ)zs(poim 0.73|0.81| 0.88 | 0.89 | 0.88 |0.90 | 1.27 | 1.40 |1.65| 1.65 1.65 1.88|1.29 1.43 1.66| 1.66  1.66 152 ns
PPDS_25 0.73|0.81|0.88 | 0.89 | 0.88 |0.90 | 1.29 | 1.41|1.67 | 1.67 | 1.67 | 1.88|1.31 | 1.44 | 1.68| 1.68 | 1.68 | 1.52| ns
TMDS_33 0.73|0.81|0.88 | 0.92 | 0.88 |0.90 | 1.41 | 1.54|1.79|1.79 | 1.79 |1.99|1.43 | 1.57 |1.80| 1.80 | 1.80 | 1.63 | ns
PCI33_3 124132139 | 1.52 | 1.39 |1.57 |3.10 | 3.22 |3.48| 3.48 | 3.48 | 3.71|3.12 | 3.25 3.49 | 3.49 | 3.49 |3.34 ns

HSUL_12_S 0.67 | 0.75|0.82 | 0.88 | 0.82 |0.87|1.81|1.93|2.18|2.18 | 2.18 |2.41|1.82 | 1.96 |2.20| 2.20 | 2.20 | 2.05| ns
HSUL_12_F 0.67|0.75 082 | 0.88 | 0.82 (087129 |1.41|167|1.67 | 1.67 |1.90|1.31|1.44|1.68| 1.68 | 1.68 | 1.53| ns

%FE—HSUL— 0.68 | 0.76 | 0.83 | 0.86 | 0.83 | 0.88  1.81 | 1.93 2.18 2.18 | 2.18 |2.21|1.82 | 1.96 | 2.20 | 2.20 | 2.20 | 1.84 | ns
%F,F:—HSU'-— 068|076 | 0.83 | 0.86 | 0.83 | 0.88|1.29 | 1.41 |1.67 | 1.67 | 1.67 |1.79|1.31 | 1.44 |1.68| 1.68 | 1.68 | 1.42 | ns
MOBILE_ 0.76 | 0.84 | 0.91 | 0.91 | 0.91 | 0.96|1.68 | 1.80 |2.06 | 2.06 | 2.06 |2.24 | 1.70 | 1.83 | 2.07 | 2.07 | 2.07 | 1.88
MOBILE_ 076 | 0.84 | 0.91| 0.91 | 0.91 |0.96|1.38 | 1.51 |1.76 | 1.76 | 1.76 | 1.97 | 1.40 | 1.54 |1.77 | 1.77 | 1.77 | 1.61
B:DFRF—Q"OB”-E— 070|078 | 0.85 | 0.85 | 0.85 | 0.87 |1.70 | 1.82 | 2.07 | 2.07 | 2.07 |2.24 | 1.71 | 1.85 | 2.09 | 2.09 | 2.09 | 1.88 | ns
B:DFRF—,'Q"OB'LE— 070 | 0.78 | 0.85 | 0.85 | 0.85 | 0.87 | 1.45 1.57 | 1.82 | 1.82 | 1.82 |2.00|1.46 | 1.60 | 1.84| 1.84 | 1.84 | 1.64 ns
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Table 17: 10B High Range (HR) Switching Characteristics (Cont’d)

Tiori Tioor Tiote
Speed Grade Speed Grade Speed Grade
VO Standard 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9v Units
R R I TR T3 e R - R TR T R W e A T A IR TR 1T -
HSTL_I_S 0.67 | 0.75 | 0.82 | 0.86 | 0.82 |0.87 | 1.62 |1.74 |1.99| 1.99 | 1.99 [2.19]1.63 | 1.77 |2.01|2.01 | 2.01 |1.83 | ns
HSTL_IL_S 0.65| 0.73 | 0.80 | 0.86 | 0.80 |0.85|1.41 | 1.54 |1.79|1.79 | 1.79 [1.99| 1.43 | 1.57 1.80| 1.81 | 1.80 |1.63| ns

HSTL_I_18_S 0.67 | 0.75 /082 | 0.88 | 0.82 |0.871.29|1.41|167|1.67 | 1.67 |1.86|1.31|1.44|1.68| 1.68 | 1.68 | 1.50| ns

HSTL_Il_18_S |0.66 | 0.75|0.81 | 0.88 | 0.81 |0.87|1.41|154 179|179 | 1.79 |1.97|1.43|157|1.80| 1.80 | 1.80 |1.61| ns

DIFF_HSTL_I_S | 0.68 | 0.76 | 0.83 | 0.86 | 0.83 |[0.85|1.59|1.71 196|196 | 1.96 |2.13|1.60 | 1.74 |1.98| 198 | 1.98 | 1.77| ns

ﬁ’lgF—HSTL— 0.68 | 0.76 | 0.83 | 0.86 | 0.83 |0.85 | 1.51 1.63|1.88 | 1.88 | 1.88 2.07|1.52  1.66 |1.90| 1.90 | 1.90 | 1.70 | ns
E'fs'i—SHST'—— 0.71]0.79 | 0.86 | 0.86 | 0.86 |0.87 | 1.38 | 1.51 |1.76 | 1.76 | 1.76 | 1.96 | 1.40 | 1.54 |1.77 | 1.77 | 1.77 | 159 | ns
ﬁlﬁE:gSTL— 070 | 0.78 | 0.85 | 0.88 | 0.85 |0.87 | 1.46 | 1.58 | 1.84 | 1.84 | 1.84 [2.00|1.48 | 1.61 1.85| 1.85  1.85 | 1.64 | ns
HSTL_I_F 0.67| 0.75 | 0.82 | 0.86 | 0.82 |0.87 | 1.10|1.22 |1.48| 1.49 | 1.48 |1.69|1.12| 1.25 | 1.49 | 1.51 | 1.49 | 1.33 | ns
HSTL_II_F 0.65|0.73 | 0.80 | 0.86 | 0.80 | 0.85 | 1.12 | 1.24|1.49 | 1.49 | 1.49 |1.71|1.13 | 1.27 | 1.51 | 1.51 | 1.51 | 1.34 | ns

HSTL_I_18_F 0.67 | 0.75 082 | 0.88 | 0.82 |0.87|1.13|1.26 |1.51|1.54 | 1.51 |1.72|1.15]1.29 |1.52| 1.56 | 1.52 | 1.36 | ns

HSTL_II_18_F |0.66|0.75|0.81 | 0.88 | 0.81 |0.87|1.12|1.24 149|151 | 149 |1.71|113 127|151 152 | 151 |1.34| ns

DIFF_HSTL_I_F | 0.68 | 0.76 | 0.83 | 0.86 | 0.83 |0.85|1.18 | 1.30|1.56| 1.56 | 1.56 |1.77 | 1.20 | 1.33 |1.57 | 1.57 | 1.57 | 1.41| ns

ﬁ)',F:F—HST'-— 0.68|0.76 | 0.83 | 0.86 | 0.83 |0.85|1.21 |1.33 | 1.59| 1.59 | 1.59 |1.77 | 1.23 | 1.36 | 1.60| 1.60 | 1.60 | 1.41| ns
E'fg':_—FHST'-— 071079 | 0.86 | 0.86 | 0.86 | 0.87 | 1.21 | 1.33 | 1.59 | 1.59 | 1.59 |1.77|1.23 | 1.36 | 1.60 | 1.60 | 1.60 | 1.41 | ns
ﬁ)_”jg:,t'ST'-— 070 | 0.78 | 0.85  0.88 | 0.85 | 0.87 1.21 | 1.33 | 1.59 | 1.59 | 1.59 |1.77 | 1.23 | 1.36 | 1.60 | 1.60 | 1.60 | 1.41 | ns

LVCMOS33_S4 | 1.26|1.34 | 1.41 | 1.52 | 1.41 |1.62|3.80 |3.93|4.18|4.18 | 4.18 |4.41|3.82 | 3.96 |4.20 | 4.20 | 4.20 | 4.05| ns

LVCMOS33_S8 | 1.26 | 1.34 | 1.41 | 1.52 | 1.41 |1.62|3.52 | 3.65|3.90| 3.90 | 3.90 |4.13|3.54 | 3.68 |3.91| 3.91 | 3.91 |3.77 | ns

LVCMOS33_S12|1.26 | 1.34 | 1.41 | 1.52 | 1.41 |1.62|3.09 | 3.21 |3.46| 3.46 | 3.46 |3.69|3.10 | 3.24 | 3.48 | 3.48 | 3.48 |3.33 | ns

LVCMOS33_S16|1.26 | 1.34 | 1.41 | 1.52 | 1.41 |1.62|3.40|3.52 |3.77 | 3.78 | 3.77 |4.00 | 3.42 | 3.55 |3.79| 3.79 | 3.79 |3.64 | ns

LVCMOS33_F4 | 126 | 1.34 | 141|152 | 1.41 |1.62|3.26|3.38|3.64|3.64 | 3.64 |3.86|3.28 | 3.41|3.65| 3.65 | 3.65 |3.50| ns

LVCMOS33_F8 |1.26|1.34 | 1.41 | 152 | 1.41 |1.62|2.74|2.87|3.12|3.12| 3.12 |3.35|2.76 | 2.90 | 3.13 | 3.13 | 3.13 |2.99 | ns

LVCMOS33_F12|1.26 | 1.34 | 1.41 | 1.52 | 1.41 |1.62|2.56 | 2.68 |2.93| 293 | 2.93 |3.16|2.57 | 2.71 |2.95| 2.95 | 2.95 |2.80 | ns

LVCMOS33_F16|1.26 | 1.34 | 1.41 | 1.52 | 1.41 |1.62|2.56 | 2.68 |2.93 | 3.06 | 2.93 |3.16 | 2.57 | 2.71 | 2.95| 3.07 | 2.95 | 2.80 | ns

LVCMOS25_S4 |1.12|1.20 | 1.27 | 1.38 | 1.27 | 1.43|3.13|3.26 |3.51| 3.51 | 3.51 |3.72|3.15| 3.29 |3.52| 3.52 | 3.52 |3.36 | ns

LVCMOS25_S8 | 1.12 | 1.20 | 1.27 | 1.38 | 1.27 | 1.43|2.88|3.01 |3.26| 3.26 | 3.26 |3.49|2.90 | 3.04 | 3.27 | 3.27 | 3.27 |3.13| ns

LVCMOS25_S12|1.12 | 1.20 | 1.27 | 1.38 | 1.27 | 1.43|2.48|2.60|2.85|2.85 | 2.85 |3.08|2.49 | 2.63 |2.87| 2.87 | 2.87 |2.72| ns

LVCMOS25_S16|1.12 | 1.20 | 1.27 | 1.38 | 1.27 | 1.43|2.82|2.94|3.20| 3.20 | 3.20 |3.43|2.84 | 2.97 | 3.21| 3.21 | 3.21 |3.06 | ns

LVCMOS25_F4 |1.12|1.20 | 1.27 | 1.38 | 1.27 [1.43|2.74 |2.87|3.12| 3.12 | 3.12 |3.35|2.76 | 2.90 | 3.13 | 3.13 | 3.13 |2.99 | ns

LVCMOS25_F8 |1.12|1.20 | 1.27 | 1.38 | 1.27 | 1.43|2.18|2.30 |2.56 | 2.56 | 2.56 |2.79|2.20 | 2.33 | 2.57 | 2.57 | 2.57 |2.42 | ns

LVCMOS25_F12|1.12 | 1.20 | 1.27 | 1.38 | 1.27 |1.43|2.16 | 2.29 |254 | 254 | 254 |2.77|2.18 | 2.32 |255| 256 | 2.55 | 2.41| ns

LVCMOS25_F16|1.12 | 1.20 | 1.27 | 1.38 | 1.27 | 1.43|2.01 | 2.13|2.39|2.63 | 2.39 |2.61|2.03 | 2.16 |2.40| 2.65 | 2.40 |2.25| ns

LVCMOS18_S4 | 0.74 | 0.83 | 0.89 | 0.97 | 0.89 |0.94 162 |1.74|1.99| 199 | 1.99 |2.19|1.63|1.77 |2.01| 2.01 | 2.01 |1.83| ns

LVCMOS18_S8 | 0.74 | 0.83 | 0.89 | 0.97 | 0.89 |0.94|2.18 | 2.30 |2.56 | 2.56 | 2.56 |2.79|2.20 | 2.33 | 2.57 | 2.57 | 2.57 |2.42 | ns

LVCMOS18_S12|0.74 | 0.83 | 0.89 | 0.97 | 0.89 |0.94 | 2.18|2.30 |2.56 | 2.56 | 2.56 |2.79 | 2.20 | 2.33 | 2.57 | 2.57 | 2.57 |2.42 | ns
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Artix-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 17: 10B High Range (HR) Switching Characteristics (Cont’d)

1/0 Standard

Tiori

Tioop

Tiotp

Speed Grade

Speed Grade

Speed Grade

1.0V

0.95V

0.9V

1.0V

0.95V

0.9V

1.0V

0.95V

0.9V

-3

-2LE

-2/ -1Q/

1 am

-1LI

-2LE

-3

-2/
-2LE

-1Q/

1 am

-1LI

-2LE

-3

-2/
-2LE

-1

-1Q/
-1M

-1LI

-2LE

Units

LVCMOS18_S16

0.74

0.83

0.89 | 0.97

0.89

0.94

1.52

1.65

1.90| 1.90

1.90

213

1.54

1.68

1.91

1.91

1.91

1.77

ns

LVCMOS18_S24

0.74

0.83

0.89 | 0.97

0.89

0.94

1.60

1.72

1.98 | 2.40

1.98

2.21

1.62

1.75

1.99

2.41

1.99

1.84

ns

LVCMOS18_F4

0.74

0.83

0.89 | 0.97

0.89

0.94

1.45

1.57

1.82] 1.82

1.82

2.05

1.46

1.60

1.84

1.84

1.84

1.69

ns

LVCMOS18_F8

0.74

0.83

0.89 | 0.97

0.89

0.94

1.68

1.80

2.06 | 2.06

2.06

2.29

1.70

1.83

2.07

2.07

2.07

1.92

ns

LVCMOS18_F12

0.74

0.83

0.89 | 0.97

0.89

0.94

1.68

1.80

2.06 | 2.06

2.06

2.29

1.70

1.83

2.07

2.07

2.07

1.92

ns

LVCMOS18_F16

0.74

0.83

0.89 | 0.97

0.89

0.94

1.40

1.52

1.7711.78

1.77

2.00

1.42

1.55

1.79

1.79

1.79

1.64

ns

LVCMOS18_F24

0.74

0.83

0.89 | 0.97

0.89

0.94

1.34

1.46

1.71]2.28

1.71

1.94

1.35

1.49

1.73

2.29

1.73

1.58

ns

LVCMOS15_S4

0.77

0.86

0.93 | 0.96

0.93

0.98

2.05

2.18

2.43|2.43

2.43

2.50

2.07

2.21

2.45

2.45

2.45

2.14

ns

LVCMOS15_S8

0.77

0.86

0.93 | 0.96

0.93

0.98

2.09

2.21

2.46 | 2.46

2.46

2.69

2.10

2.24

2.48

2.48

2.48

2.33

ns

LVCMOS15_812

0.77

0.86

0.93 | 0.96

0.93

0.98

1.59

1.71

1.96 | 1.96

1.96

2.19

1.60

1.74

1.98

1.98

1.98

1.83

ns

LVCMOS15_S16

0.77

0.86

0.93 | 0.96

0.93

0.98

1.59

1.71

1.96 | 1.96

1.96

2.19

1.60

1.74

1.98

1.98

1.98

1.83

ns

LVCMOS15_F4

0.77

0.86

0.93 | 0.96

0.93

0.98

1.85

1.97

2.23|2.23

2.23

2.27

1.87

2.00

2.24

2.24

2.24

1.91

ns

LVCMOS15_F8

0.77

0.86

0.93 | 0.96

0.93

0.98

1.60

1.72

1.98| 1.98

1.98

2.21

1.62

1.75

1.99

1.99

1.99

1.84

ns

LVCMOS15_F12

0.77

0.86

0.93 | 0.96

0.93

0.98

1.35

1.47

1.73]11.73

1.73

1.96

1.37

1.50

1.74

1.74

1.74

1.59

ns

LVCMOS15_F16

0.77

0.86

0.93 | 0.96

0.93

0.98

1.34

1.46

1.71] 2.07

1.71

1.94

1.35

1.49

1.73

2.09

1.73

1.58

ns

LVCMOS12_S4

0.87

0.95

1.02 | 1.19

1.02

1.08

2.57

2.69

2.95|2.95

2.95

3.18

2.59

2.72

2.96

2.96

2.96

2.81

ns

LVCMOS12_S8

0.87

0.95

1.02 | 1.19

1.02

1.08

2.09

2.21

2.46 | 2.46

2.46

2.69

2.10

2.24

2.48

2.48

2.48

2.33

ns

LVCMOS12_S12

0.87

0.95

1.02 | 1.19

1.02

1.08

1.79

1.91

2171217

2.17

2.40

1.81

1.94

2.18

2.18

2.18

2.03

ns

LVCMOS12_F4

0.87

0.95

1.02 | 1.19

1.02

1.08

1.98

2.10

2.35|2.35

2.35

2.58

1.99

2.13

2.37

2.37

2.37

2.22

ns

LVCMOS12_F8

0.87

0.95

1.02 | 1.19

1.02

1.08

1.54

1.66

1.92]1.92

1.92

2.15

1.56

1.69

1.93

1.93

1.93

1.78

ns

LVCMOS12_F12

0.87

0.95

1.02 | 1.19

1.02

1.08

1.38

1.51

1.76 | 1.76

1.76

1.97

1.40

1.54

1.77

1.77

1.77

1.61

ns

SSTL135_S

0.67

0.75

0.82 | 0.88

0.82

0.87

1.35

1.47

1.73]1.73

1.73

1.93

1.37

1.50

1.74

1.74

1.74

1.56

ns

SSTL15_S

0.60

0.68

0.75 | 0.75

0.75

0.80

1.30

1.43

1.68 | 1.71

1.68

1.88

1.32

1.46

1.69

1.73

1.69

1.52

ns

SSTL18_I_S

0.67

0.75

0.82 | 0.86

0.82

0.87

1.67

1.79

2.04 | 2.04

2.04

2.24

1.68

1.82

2.06

2.06

2.06

1.88

ns

SSTL18_II_S

0.67

0.75

0.82 | 0.88

0.82

0.85

1.31

1.43

1.68| 1.68

1.68

1.91

1.32

1.46

1.70

1.70

1.70

1.55

ns

DIFF_SSTL135_
S

0.68

0.76

0.83 | 0.88

0.83

0.87

1.35

1.47

1.73]1.73

1.73

1.93

1.37

1.50

1.74

1.74

1.74

1.56

ns

DIFF_SSTL15_
S

0.68

0.76

0.83 | 0.88

0.83

0.87

1.30

1.43

1.68 | 1.71

1.68

1.88

1.32

1.46

1.69

1.73

1.69

1.52

ns

DIFF_SSTL18
_I.S

0.71

0.79

0.86 | 0.88

0.86

0.87

1.68

1.80

2.06 | 2.06

2.06

2.24

1.70

1.83

2.07

2.07

2.07

1.88

ns

DIFF_SSTL18
_l_S

0.71

0.79

0.86 | 0.88

0.86

0.87

1.38

1.51

1.76 | 1.76

1.76

1.94

1.40

1.54

1.77

1.77

1.77

1.58

ns
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Artix-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 17: 10B High Range (HR) Switching Characteristics (Cont’d)

Tiop Tioop Tiotp

Speed Grade Speed Grade Speed Grade
VO Standard 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9v Units

-2/ A1qQ/ -2/ 1Q/ -2/ -1q/

R e I TR T R R A T R S TR T R B A R R A IR TT TR -

SSTL135_F 0.670.75 | 0.82 | 0.88 | 0.82 |0.87|1.12 | 1.24 | 1.49| 1.49 | 1.49 |1.71|1.43 | 1.27 | 1.51] 1.51 | 1.51 | 1.34] ns
SSTL15_F 0.60 | 0.68 | 0.75 | 0.75 | 0.75 |0.80|1.07 | 1.19 | 1.45| 1.45 | 1.45 |1.68|1.00 | 1.22 | 1.46| 1.46 | 1.46 | 1.31| ns
SSTL18 I F | 067|075 082|086 | 0.82 |0.87|1.12|1.24 | 1.49| 153 | 1.49 |1.72 | 1.13| 1.27 | 1.51| 1.54 | 1.51 | 1.36| ns
SSTL18ILF | 0.67|0.75|0.82 | 0.88 | 0.82 |0.85| 1.12 | 1.24 | 1.49 | 1.51 | 1.49 |1.71|1.13| 127 |1.51| 152 | 1.51 | 1.34| ns
D,':FFfSSTUSE’ 0.68 | 0.76 | 0.83 | 0.88 | 0.83 | 0.87 | 1.12 | 1.24 | 1.49 | 1.49 | 1.49 |1.71|1.13|1.27 |1.51| 151 | 1.51 | 1.34 | ns
DIFF_SSTL15_F| 0.68 | 0.76 | 0.83 | 0.88 | 0.83 |0.87 | 1.07 | 1.19 | 1.45| 1.45 | 1.45 |1.68 | 1.09 | 1.22 | 1.46 | 1.46 | 1.46 | 1.31 | ns
D,':FF—SSTUB—' 071079 | 0.86 | 0.88 | 0.86 | 0.87 1.23 | 1.35 1.60 | 1.60 | 1.60 |1.80 | 1.24 | 1.38 | 1.62 | 1.62 | 1.62 | 1.44 ns
D,':FF—SSTUB—” 0711079 | 086 | 0.88 | 0.86 0.87|1.21|1.33 1.59| 1.59 | 1.59 [1.79|1.23 | 1.36 | 1.60| 1.60 | 1.60 | 1.42 | ns

Table 18 specifies the values of T\grpuz and T oisurpisaBLE: TioTpHz IS described as the delay from the T pin to the IOB pad through the
output buffer of an 0B pad, when 3-state is enabled (i.e., a high impedance state). T\q;gurpisasLe IS described as the 0B delay from
IBUFDISABLE to O output. In HR I/0 banks, the internal IN_TERM termination turn-off time is always faster than T,grpyz when the
INTERMDISABLE pin is used.

Table 18: 10B 3-state Output Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M |  -1LI -2LE
TioTPHZ T input to pad high-impedance 2.06 2.19 2.37 2.37 2.37 2.03 ns
TioBUrDIsABLE | IBUF turn-on time from IBUFDISABLE to O |  2.11 2.30 2.60 2.60 2.60 2.17 ns
output
I/0 Standard Adjustment Measurement Methodology
Input Delay Measurements
Table 19 shows the test setup parameters used for measuring input delay.
Table 19: Input Delay Measurement Methodology
Vmeas | VRer
Description I/O Standard Attribute v, vy
(3)5) (2)@)
LVCMOS, 1.2V LVCMOS12 0.1 1.1 0.6 -
LVCMOS, 1.5V LVCMOS15 0.1 1.4 0.75 -
LVCMOS, 1.8V LVCMOS18 0.1 1.7 0.9 -
LVCMOS, 2.5V LVCMOS25 0.1 2.4 1.25 -
LVCMOS, 3.3V LVCMOS33 0.1 3.2 1.65 -
LVTTL, 3.3V LVTTL 0.1 3.2 1.65 -
MOBILE_DDR, 1.8V MOBILE_DDR 0.1 1.7 0.9 -
PCI33, 3.3V PCI33_3 0.1 3.2 1.65 -
HSTL (High-Speed Transceiver Logic), Class I, 1.2V | HSTL_I_12 VReg — 0.5 VRer + 0.5 VREr 0.60
DS181 (v1.21).S.eptfamber 27,2016 www.xilinx.com Send Feedback
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Table 19: Input Delay Measurement Methodology (Cont’d)

o ) Vmeas | Vrer
Description I/O Standard Attribute v, (M vy
(3)5) 2@
HSTL, Class | & ”, 1.5V HSTL_', HSTL_” VREF —-0.65 VREF +0.65 VREF 0.75
HSTL, Class | & II, 1.8V HSTL_I_18, HSTL_II_18 | Vggr—0.8 Vgeg + 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 Vgerp— 0.5 Vgeg + 0.5 VRer 0.60
SSTL, 1.35V SSTL135, SSTL135_R Vger — 0.575 | Vpgr + 0.575 | Vpggr 0.675
SSTL, 1.5V SSTL15, SSTL15_R Vger—0.65 | Vggr + 0.65 Vger 0.75
SSTL, Class | & ”, 1.8V SSTLA1 8_|, SSTLA1 8_” VREF -0.8 VREF +0.8 VREF 0.90
DIFF_MOBILE_DDR, 1.8V DIFF_MOBILE_DDR 0.9-0.125 | 0.9+0.125 o) -
DIFF_HSTL, Class I, 1.2V DIFF_HSTL_I_12 06-0.125 | 0.6+0.125 05 -
DIFF_HSTL, Class | & 11,1.5V DIFF_HSTL_I, 0.75-0.125 | 0.75+ 0.125 0 -
DIFF_HSTL_II
DIFF_HSTL, Class | & II, 1.8V DIFF_HSTL_I_18, 0.9-0.125 | 0.9+0.125 05 -
DIFF_HSTL_Il_18
DIFF_HSUL, 1.2V DIFF_HSUL_12 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 | 00) -
DIFF_SSTL135_R
DIFF_SSTL15/DIFF_SSTL15_R, 1.5V DIFF_SSTL15, 0.75-0.125 | 0.75+0.125 o) -
DIFF_SSTL15_R
DIFF_SSTL18_I/DIFF_SSTL18_ll, 1.8V DIFF_SSTL18_], 09-0.125 | 0.9+0.125 05 -
DIFF_SSTL18_ll
LVDS_25, 2.5V LVDS_25 1.2-0.125 1.2 +0.125 0 -
BLVDS_25, 2.5V BLVDS_25 1.25-0.125 | 1.25+0.125 05 -
MINI_LVDS_25, 2.5V MINI_LVDS_25 1.25-0.125 | 1.25+0.125 o) -
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 05 -
TMDS_33 TMDS_33 3-0.125 3+0.125 o) -
Notes:

1. Input waveform switches between V and V.
2. Measurements are made at typical, minimum, and maximum Vg values. Reported delays reflect worst case of these measurements.

values listed are typical.

3. Input voltage level from which measurement starts.

4. This is an input voltage reference that bears no relation to the Vg / Vyeas parameters found in IBIS models and/or noted in Figure 1.

5. The value given is the differential input voltage.

VRer
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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 1 and Figure 2.

VRer

FPGA Output RRer

VmEAs

Delay Measurement)

—— Crer
(Probe Capacitance)

DS181_04_090514

Figure 1: Single-Ended Test Setup

FPGA Output

(Voltage Level When Taking

Crer—= Rrer VMEeas

DS181_05_090514

Figure 2: Differential Test Setup

Parameters Vrer, Rrer Crer @nd Vyeas 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 20.

2. Record the time to Veas.

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 20: Output Delay Measurement Methodology
Description I/0 Standard Attribute F:';!ZE)F C(R;"::;U V'%"\',E?S V('QIE)F

LVCMOS, 1.2V LVCMOS12 1M 0 0.6 0
LVCMOS, 1.5V LVCMOS15 1M 0 0.75 0
LVCMOS, 1.8V LVCMOS18 1M 0 0.9 0
LVCMOS, 2.5V LVCMOS25 1M 0 1.25 0
LVCMOS, 3.3V LVCMOS33 1M 0 1.65 0
LVTTL, 3.3V LVTTL M 0 1.65 0
PCI33, 3.3V PCI33_3 25 10 1.65 0
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Table 20: Output Delay Measurement Methodology (Cont’d)

Description I/0 Standard Attribute F:FS‘.ZE)F C(F*;E;U V'%"\',E)AS V(F\*,E)F
HSTL (High-Speed Transceiver Logic), Class |, 1.2V | HSTL_I_12 50 0 VREr 0.6
HSTL, Class |, 1.5V HSTL_I 50 0 Veee | 0.75
HSTL, Class Il, 1.5V HSTL_II 25 0 Veer | 0.75
HSTL, Class |, 1.8V HSTL_I_18 50 0 VRer 0.9
HSTL, Class Il, 1.8V HSTL_II_18 25 0 Veee | 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 Vger | 0.675
SSTL15/SSTL15_R, 1.5V SSTL15, SSTL15_R 50 0 VRer | 0.75
SSTL (Stub Series Terminated Logic), SSTL18_I, SSTL18_lI 50 0 VRer 0.9
Class | & Class Il, 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_SSTL135/DIFF_SSTL135_R, 1.35V DIFF_SSTL135, DIFF_SSTL135_R 50 0 Vger | 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, 2.5V LVDS_25 100 0 0@ 0
BLVDS (Bus LVDS), 2.5V BLVDS_25 100 0 0@ 0
Mini LVDS, 2.5V MINI_LVDS_25 100 0 0@ 0
PPDS_25 PPDS_25 100 0 0@ 0
RSDS_25 RSDS_25 100 0 0@ 0
TMDS_33 TMDS_33 50 0 0@ 3.3
Notes:
1. CRgr is the capacitance of the probe, nominally O pF.
2. The value given is the differential output voltage.
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Input/Output Logic Switching Characteristics
Table 21: ILOGIC Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
Setup/Hold
Tice1ck/ CE1 pin setup/hold with respectto | 0.48/0.02 | 0.54/0.02 | 0.76/0.02 | 0.76/0.02 | 0.76/0.02 | 0.50/-0.07 ns
TicKcEt CLK
Tisrck/ SR pin setup/hold with respect to 0.60/0.01 | 0.70/0.01 | 1.13/0.01 | 1.13/0.01 | 1.13/0.01 | 0.88/-0.35 ns
Ticksr CLK
Tipock/ D pin setup/hold with respectto CLK | 0.01/0.27 | 0.01/0.29 | 0.01/0.33 | 0.01/0.33 | 0.01/0.33 | 0.01/0.33 ns
T|OCKD without Delay
Tipockp/ DDLY pin setup/hold with respectto | 0.02/0.27 | 0.02/0.29 | 0.02/0.33 | 0.02/0.33 | 0.02/0.33 | 0.01/0.33 ns
TIOCKDD CLK (using |DELAY)
Combinatorial
Tipi D pin to O pin propagation delay, no 0.11 0.11 0.13 0.13 0.13 0.14 ns
Delay
Tioip DDLY pin to O pin propagation delay 0.11 0.12 0.14 0.14 0.14 0.15 ns
(using IDELAY)
Sequential Delays
TibLo D pin to Q1 pin using flip-flop as a 0.41 0.44 0.51 0.51 0.51 0.54 ns
latch without Delay
TibLob DDLY pin to Q1 pin using flip-flop as 0.41 0.44 0.51 0.51 0.51 0.55 ns
a latch (using IDELAY)
Ticka CLK to Q outputs 0.53 0.57 0.66 0.66 0.66 0.71 ns
Thra_ SR pin to OQ/TQ out 0.96 1.08 1.32 1.32 1.32 1.32 ns
ILOGIC
Tesra. Global set/reset to Q outputs 7.60 7.60 10.51 10.51 10.51 11.39 ns
ILOGIC
Set/Reset
Trpw Minimum pulse width, SR inputs 0.61 0.72 0.72 0.72 0.72 0.72 ns, Min
ILOGIC
Table 22: OLOGIC Switching Characteristics
Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
Setup/Hold
Topck/ D1/D2 pins setup/hold with respect | 0.67/-0.11 | 0.71/-0.11 | 0.84/-0.11 | 0.84/-0.06 | 0.84/-0.11 | 0.64/0.03 | ns
TOCKD to CLK
Tooceck! OCE pin setup/hold with respectto | 0.32/0.58 | 0.34/0.58 | 0.51/0.58 | 0.51/0.58 | 0.51/0.58 | 0.28/0.01 | ns
Tockoce CLK
Tosrck/ SR pin setup/hold with respect to 0.37/0.21 | 0.44/0.21 | 0.80/0.21 | 0.80/0.21 | 0.80/0.21 | 0.62/-0.25| ns
Tocksr CLK
Totek/ T1/T2 pins setup/hold with respect to | 0.69/-0.14 | 0.73/~0.14 | 0.89/-0.14 | 0.89/-0.11 | 0.89/-0.14 | 0.66/0.02 | ns
Totceck/ TCE pin setup/hold with respectto | 0.32/0.01 | 0.34/0.01 | 0.51/0.01 | 0.51/0.10 | 0.51/0.01 | 0.24/0.05 | ns
TockTce CLK
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Table 22: OLOGIC Switching Characteristics (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
3 | -22LE | - RTATVIEETT -2LE
Combinatorial
Toba D1 to OQ out or T1 to TQ out 0.83 \ 0.96 ‘ 1.16 \ 1.16 1.16 1.36 ns
Sequential Delays
Tocka CLK to OQ/TQ out 0.47 0.49 0.56 0.56 0.56 0.63 ns
Tra oLoaic | SR pin to OQ/TQ out 0.72 0.80 0.95 0.95 0.95 1.12 ns
Tasra oLocic |Global set/reset to Q outputs 7.60 7.60 10.51 10.51 10.51 11.39 ns
Set/Reset
Trrpw_oLogic | Minimum pulse width, SR inputs 0.64 0.74 0.74 0.74 0.74 0.74 '\r;l§,
in
Input Serializer/Deserializer Switching Characteristics
Table 23: ISERDES Switching Characteristics
Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
Setup/Hold for Control Lines
Tiscek sirsup/ | BITSLIP pin setup/hold with 0.01/0.14 | 0.02/0.15 | 0.02/0.17 | 0.02/0.17 | 0.02/0.17 | 0.02/0.21 | ns
Tisckc_BITSLIP respect to CLKDIV
Tiscek ce/ CE pin setup/hold with respect to | 0.45/-0.01 | 0.50/-0.01 | 0.72/-0.01 | 0.72/-0.01 | 0.72/-0.01|0.45/-0.11| ns
Tiscke_ce® CLK (for CE1)
Tiscck_ce2/ CE pin setup/hold with respect to |-0.10/0.33 | -0.10/0.36 | —0.10/0.40 | —-0.10/0.40 |-0.10/0.40|-0.17/0.40| ns
TiSCKC_CE2 CLKDIV (for CE2)
Setup/Hold for Data Lines
Tispbck b/ D pin setup/hold with respect to |—0.02/0.12|-0.02/0.14 | -0.02/0.17 | —=0.02/0.17 |-0.02/0.17 |-0.04/0.19| ns
Tisckp_D CLK
T\sock poLy/ DDLY pin setup/hold with respect |-0.02/0.12 | —0.02/0.14 | -0.02/0.17 | —0.02/0.17 | -0.02/0.17 | -0.03/0.19| ns
TiSCKD._DDLY to CLK (using IDELAY)()
Tispbck_p_ppr/ D pin setup/hold with respect to |-0.02/0.12|—0.02/0.14 | -0.02/0.17 | —-0.02/0.17 |-0.02/0.17 |-0.04/0.19| ns
T\sckp_D_DDR CLK at DDR mode
Tispck_poLy ppr/ | D pin setup/hold with respect to | 0.12/0.12 | 0.14/0.14 | 0.17/0.17 | 0.17/0.17 | 0.17/0.17 | 0.19/0.19 | ns
Tisckp poLy ppr | CLK at DDR mode (using
-7 IDELAY)(M)
Sequential Delays
TiscKo.Q | CLKDIV to out at Q pin | 053 | 054 | 066 | 066 | 066 | 067 | ns
Propagation Delays
T800. DO ]Dinputto DO output pin ‘ 0.11 ‘ 0.11 ‘ 0.13 ‘ 0.13 ‘ 0.13 ] 0.14 ‘ ns
Notes:
1. Recorded at 0 tap value.
2. Tiscck_cez and Tisckc cez are reported as Tiscek_ce/Tiscke_ce in the timing report.
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Output Serializer/Deserializer Switching Characteristics

Table 24: OSERDES Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
Setup/Hold
Tospck_p/ D input setup/hold with respectto | 0.42/0.03 | 0.45/0.03 | 0.63/0.03 | 0.63/0.08 | 0.63/0.03 | 0.44/-0.02 | ns
Tosckp_D CLKDIV
Tospck T/ T input setup/hold with respectto | 0.69/-0.13 | 0.73/-0.13 | 0.88/~0.13 | 0.88/-0.13 | 0.88/-0.13 | 0.66/-0.25 | ns
Toscko_1") | CLK
Tosbck_ T2/ T input setup/hold with respectto | 0.31/-0.13 | 0.34/-0.13 | 0.39/-0.13 | 0.39/-0.13 | 0.39/-0.13 | 0.46/-0.25 | ns
Tosckp_T2 CLKDIV
Toscck_oce/ | OCE input setup/hold with respect | 0.32/0.58 | 0.34/0.58 | 0.51/0.58 | 0.51/0.58 | 0.51/0.58 | 0.28/~0.04 | ns
Tosckc_oce  |to CLK
Toscek s SR (reset) input setup with respect 0.47 0.52 0.85 0.85 0.85 0.70 ns
- to CLKDIV
Toscck _Tce/ | TCE input setup/hold with respect | 0.32/0.01 | 0.34/0.01 | 0.51/0.01 | 0.51/0.10 | 0.51/0.01 | 0.24/0.00 | ns
Tosckc_tce |0 CLK
Sequential Delays
Toscko_oa Clock to out from CLK to OQ 0.40 0.42 0.48 0.48 0.48 0.54 ns
Toscko_Ta Clock to out from CLK to TQ 0.47 0.49 0.56 0.56 0.56 0.63 ns
Combinatorial
Tospo_TTa T input to TQ Out 0.83 0.92 1.11 1.11 1.11 1.18 ns
Notes:
1. TOSDCK7T2 and TOSCKD7T2 are reported as TOSDCK?T/TOSCKD:F in the timing report.
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Input/Output Delay Switching Characteristics

Table 25: Input/Output Delay Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE

IDELAYCTRL

TboLycco_RDY Reset to ready for IDELAYCTRL 3.67 3.67 3.67 3.67 3.67 3.67 us

FlDELAYCTRL_REF Attribute REFCLK 200.00 200.00 200.00 200.00 200.00 200.00 MHz
frequency = 200.00(1)
Attribute REFCLK 300.00 300.00 300.00 300.00 300.00 300.00 MHz
frequency = 300.00(1)
Attribute REFCLK 400.00 400.00 N/A N/A N/A N/A MHz
frequency = 400.00(1)

IDELAYCTRL_REF_ |REFCLK precision +10 +10 =10 =10 =10 =10 MHz

PRECISION

TlDELAYCTRL_RPW Minimum Reset pulse width 59.28 59.28 59.28 59.28 59.28 59.28 ns

IDELAY

T|DELAYHESOLUT|ON IDELAY chain delay resolution 1/(32 X2X FREF) ps
Pattern dependent period jitter in 0 0 0 0 0 0 ps
delay chain for clock pattern.(2) per tap
Pattern dependent period jitter in +5 +5 +5 +5 +5 +5 ps

T delay chain for random data per tap

IDELAYPAT_JIT pattern (PRBS 23)(3)

Pattern dependent period jitter in +9 +9 +9 +9 +9 +9 ps
delay chain for random data per tap
pattern (PRBS 23))

TIDELAY CLK MAX Maximum frequency of CLK input | 680.00 680.00 600.00 600.00 600.00 520.00 MHz

o to IDELAY

Tipcek ce/ CE pin setup/hold with respect to | 0.12/0.11 | 0.16/0.13 | 0.21/0.16 | 0.21/0.16 | 0.21/0.16 | 0.14/0.16 | ns

T|DCKC:CE C for IDELAY

Tipcek_Inc/ INC pin setup/hold with respectto | 0.12/0.16 | 0.14/0.18 | 0.16/0.22 | 0.16/0.23 | 0.16/0.22 | 0.10/0.23 ns

T|DCKC_|NC C for IDELAY

Tipcek Rrst/ RST pin setup/hold with respect | 0.15/0.09 | 0.16/0.11 | 0.18/0.14 | 0.18/0.14 | 0.18/0.14 | 0.22/0.19 | ns

TlDCKC_RST to C for IDELAY

TiDDO IDATAIN Propagation delay through Note 5 Note 5 Note 5 Note 5 Note 5 Note 5 ps

- IDELAY

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.
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Table 26: 10_FIFO Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE

I0_FIFO Clock to Out Delays
ToFFcko_po RDCLK to Q outputs 0.55 0.60 0.68 0.68 0.68 0.81 ns
Tcko_FLAGS Clock to I0O_FIFO flags 0.55 0.61 0.77 0.77 0.77 0.79 ns
Setup/Hold
Tcek p/Teke D D inputs to WRCLK 0.47/0.02 | 0.51/0.02 | 0.58/0.02 | 0.58/0.18 | 0.58/0.02 | 0.76/0.09 ns
Tirrcek wren/ | WREN to WRCLK 0.42/-0.01 | 0.47/-0.01 | 0.53/~0.01 | 0.53/~0.01 | 0.53/~0.01 | 0.70/~0.05 | ns
TIFFCKC_WREN
Torrcek_RDEN RDEN to RDCLK 0.53/0.02 | 0.58/0.02 | 0.66/0.02 | 0.66/0.02 | 0.66/0.02 | 0.79/-0.02 | ns
TOFFCKC_RDEN
Minimum Pulse Width
ThWH 10_FIFO RESET, RDCLK, WRCLK 1.62 2.15 2.15 2.15 2.15 2.15 ns
ThwL I0_FIFO RESET, RDCLK, WRCLK 1.62 2.15 2.15 2.15 2.15 2.15 ns
Maximum Frequency
Fmax RDCLK and WRCLK 266.67 200.00 200.00 200.00 200.00 200.00 MHz
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CLB Switching Characteristics
Table 27: CLB Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
Combinatorial Delays
TiLo An —Dn LUT address to A 0.10 0.11 0.13 0.13 0.13 0.15 ns, Max
Tioo2 An —Dn LUT address to 0.27 0.30 0.36 0.36 0.36 0.41 ns, Max
AMUX/CMUX
TiLo 3 An — Dn LUT address to BMUX_A 0.42 0.46 0.55 0.55 0.55 0.65 ns, Max
Tito An —Dn inputs to A — D Q outputs 0.94 1.05 1.27 1.27 1.27 1.51 ns, Max
Taxa AX inputs to AMUX output 0.62 0.69 0.84 0.84 0.84 1.01 ns, Max
Taxs AX inputs to BMUX output 0.58 0.66 0.83 0.83 0.83 0.98 ns, Max
Taxc AX inputs to CMUX output 0.60 0.68 0.82 0.82 0.82 0.98 ns, Max
Taxp AXinputs to DMUX output 0.68 0.75 0.90 0.90 0.90 1.08 ns, Max
Texs BX inputs to BMUX output 0.51 0.57 0.69 0.69 0.69 0.82 ns, Max
TexD BX inputs to DMUX output 0.62 0.69 0.82 0.82 0.82 0.99 ns, Max
Texe CX'inputs to CMUX output 0.42 0.48 0.58 0.58 0.58 0.69 ns, Max
Texp CX inputs to DMUX output 0.53 0.59 0.71 0.71 0.71 0.86 ns, Max
Toxp DX inputs to DMUX output 0.52 0.58 0.70 0.70 0.70 0.84 ns, Max
Sequential Delays
Tcko Clock to AQ — DQ outputs 0.40 0.44 0.53 0.53 0.53 0.62 ns, Max
TsHeko Clock to AMUX — DMUX outputs 0.47 0.53 0.66 0.66 0.66 0.73 ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Tas/Tan | An—Dyinputto CLK on A-D 0.07/0.12 | 0.09/0.14 | 0.11/0.18 | 0.11/0.28 | 0.11/0.18 | 0.11/0.22 | ns, Min
flip-flops
Toick! Ay — Dy inputto CLKon A-D 0.06/0.19 | 0.07/0.21 | 0.09/0.26 | 0.09/0.35 | 0.09/0.26 | 0.09/0.33 | ns, Min
Tckol flip-flops
Ay — Dy input through MUXs and/or | 0.59/0.08 | 0.66/0.09 | 0.81/0.11 | 0.81/0.20 | 0.81/0.11 | 0.97/0.15 | ns, Min
carry logic to CLKon A—-D
flip-flops
Tceck cLg/ | 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 | 0.21/0.01 | 0.34/-0.01 | ns, Min
Tckee cLs
Tsrek! 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 | 0.53/0.05 | 0.62/0.19 | ns, Min
Tcksh
Set/Reset
TsrMIN SR input minimum pulse width 0.52 0.78 1.04 1.04 1.04 0.95 ns, Min
Tra Delay from SR input to AQ — DQ 0.53 0.59 0.71 0.71 0.71 0.83 ns, Max
flip-flops
Tceo Delay from CE input to AQ — DQ 0.52 0.58 0.70 0.70 0.70 0.83 ns, Max
flip-flops
Froa Togtglei)frequency (for export 1412 1286 1098 1098 1098 1098 MHz
contro
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CLB Distributed RAM Switching Characteristics (SLICEM Only)
Table 28: CLB Distributed RAM Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
Sequential Delays
TsHcko Clock to A — B outputs 0.98 1.09 1.32 1.32 1.32 1.54 ns, Max
TsHcko_1 Clock to AMUX — BMUX outputs 1.37 1.53 1.86 1.86 1.86 2.18 ns, Max
Setup and Hold Times Before/After Clock CLK
Tos_Lraw/ A - D inputs to CLK 0.54/0.28 | 0.60/0.30 | 0.72/0.35 | 0.72/0.37 | 0.72/0.35 | 0.96/0.40 | ns, Min
TpH_LRAM
Tas_LrRaM/ Address An inputs to clock 0.27/0.55 | 0.30/0.60 | 0.37/0.70 | 0.37/0.71 | 0.37/0.70 | 0.43/0.71 | ns, Min

AH_LRAM Address An inputs through MUXs 0.69/0.18 | 0.77/0.21 | 0.94/0.26 | 0.94/0.35 | 0.94/0.26 | 1.11/0.31 | ns, Min
and/or carry 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 | 0.53/0.17 | 0.62/0.13 | ns, Min
TwH_LRAM

Tceck_Lraw/ | CE input to CLK 0.39/0.10 | 0.44/0.11 | 0.53/0.17 | 0.53/0.17 | 0.53/0.17 | 0.63/0.12 | ns, Min
TCKCE_LRAM

Clock CLK

TumPw_LRAM Minimum pulse width 1.05 1.13 1.25 1.25 1.25 1.61 ns, Min
Twmep Minimum clock period 2.10 2.26 2.50 2.50 2.50 3.21 ns, Min
Notes:

1. TgHcko 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 29: CLB Shift Register Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 22E | -1 QM | 1L -2LE
Sequential Delays
TReG Clock to A — D outputs 1.19 1.33 1.61 1.61 1.61 1.89 ns, Max
TREG_MUX Clock to AMUX — DMUX output 1.58 1.77 2.15 2.15 2.15 2.53 ns, Max
TREG_M31 Clock to DMUX output via M31 1.12 1.23 1.46 1.46 1.46 1.68 ns, Max
output

Setup and Hold Times Before/After Clock CLK
Tws sHrree/ | WE input 0.37/0.10 | 0.41/0.12 [ 0.51/0.17 | 0.51/0.17 | 0.51/0.17 | 0.59/0.13 | ns, Min
TwH_sHFREG
Tceck strrea/ | CE input to CLK 0.37/0.10 | 0.42/0.11 | 0.52/0.17 | 0.52/0.17 | 0.52/0.17 | 0.60/0.12 | ns, Min
TCKCE_SHFREG
Tps sHrree/ | A— D inputs to CLK 0.33/0.34 | 0.37/0.37 | 0.44/0.43 | 0.44/0.44 | 0.44/0.43 | 0.54/0.55 | ns, Min
TpH_SHFREG
Clock CLK
Twpw sHFRea | Minimum pulse width | 077 | o8 | 098 | 098 | 098 | 122 | ns Min
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Block RAM and FIFO Switching Characteristics
Table 30: Block RAM and FIFO Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
Block RAM and FIFO Clock-to-Out Delays
Trcko_po and Clock CLK to DOUT 1.85 2.13 2.46 2.46 2.46 2.87 |ns, Max
Treko_po_reg'” ?eug:?slitta Slzlzlgpsc))ut output
Clock CLK to DOUT 0.64 0.74 0.89 0.89 0.89 1.02 ns, Max

output (with output
register)“)(®)

Theko. po_ecc and Clock CLK to DOUT 2.77 3.04 3.84 3.84 3.84 5.30 | ns, Max
T output with ECC (without
ACKO_DO_ECC_REG output register)@)©)

Clock CLK to DOUT 0.73 0.81 0.94 0.94 0.94 1.1 ns, Max
output with ECC (with
output register)“)(®)

Theko.po_cascout and | Clock CLK to DOUT 2.61 2.88 3.30 3.30 3.30 3.76  |ns, Max

T output with cascade

RCKO_DO_CASCOUT_REG (without output register)(@)
Clock CLK to DOUT 1.16 1.28 1.46 1.46 1.46 1.56 ns, Max
output with cascade (with
output register))

TRcko_FLAGS Clock CLK to FIFO flags 0.76 0.87 1.05 1.05 1.05 1.14 ns, Max
outputs(®)

TRCKO POINTERS Clock CLK to FIFO 0.94 1.02 1.15 1.15 1.15 1.30 ns, Max

N pointers outputs(?)

TRCKO_PAR|TY_ECC Clock CLKto ECCPARITY 0.78 0.85 0.94 0.94 0.94 1.10 ns, Max
in ECC encode only mode

Treko_speiT_Ecc and Clock CLK to BITERR 2.56 2.81 3.55 3.55 3.55 4.90 ns, Max

TRCKO_SDBIT_ECC_REG (without output register)
Clock CLK to BITERR 0.68 0.76 0.89 0.89 0.89 1.05 ns, Max
(with output register)

TRCKO_RDADDR_ECC and |Clock CLK to RDADDR 0.75 0.88 1.07 1.07 1.07 1.15 ns, Max

TRCKO_RDADDR_ECC_REG OUtpUt with ECC (WlthOUt
output register)

Clock CLK to RDADDR 0.84 0.93 1.08 1.08 1.08 1.29 |ns, Max
output with ECC (with
output register)

Setup and Hold Times Before/After Clock CLK

Trcck_ADDRA/ ADDR inputs(®) 0.45/0.31 | 0.49/0.33 | 0.57/0.36 | 0.57/0.52 | 0.57/0.36 | 0.77/0.45 | ns, Min
TRCKC_ADDRA

TRDCK_DI_WF_NC/ Data input setup/hold time | 0.58/0.60 | 0.65/0.63 | 0.74/0.67 | 0.74/0.67 | 0.74/0.67 | 0.92/0.76 |ns, Min
TRCKD_DI_WF_NC when block RAM is

configured in
WRITE_FIRST or
NO_CHANGE mode(®)

Trock b1 RF/ Data input setup/hold time | 0.20/0.29 | 0.22/0.34 | 0.25/0.41 | 0.25/0.50 | 0.25/0.41 | 0.29/0.38 | ns, Min
TRcKD DI RF when block RAM is
T configured in
READ_FIRST mode(®)
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Artix-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 30: Block RAM and FIFO Switching Characteristics (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
TRock_pl_Ecc/ DIN inputs with block RAM | 0.50/0.43 | 0.55/0.46 | 0.63/0.50 | 0.63/0.50 | 0.63/0.50 | 0.78/0.54 | ns, Min
TRCKD_DLECC ECC in standard mOde(g)
TRDCK?DLECCW/ DIN inputs with block RAM | 0.93/0.43 | 1.02/0.46 | 1.17/0.50 | 1.17/0.50 | 1.17/0.50 | 1.38/0.48 | ns, Min
TRCKD_DLECCW ECC encode only(g)
TRpck_pi_Ecc_FIFo/ DIN inputs with FIFO ECC | 1.04/0.56 | 1.15/0.59 | 1.32/0.64 | 1.32/0.64 | 1.32/0.64 | 1.55/0.77 | ns, Min
TRCKD?DLECC?FlFO in standard mode(g)
TRCCK_INJECTBITERR/ Inject single/double bit 0.58/0.35 | 0.64/0.37 | 0.74/0.40 | 0.74/0.52 | 0.74/0.40 | 0.92/0.48 |ns, Min
TRCKC_INJECTBITERR error in ECC mode
TRCCK?EN”RCKC?EN Block RAM enable (EN) 0.35/0.20 | 0.39/0.21 | 0.45/0.23 | 0.45/0.41 | 0.45/0.23 | 0.57/0.26 |ns, Min
input
TRcek _REGCE/ CE input of output register| 0.24/0.15 | 0.29/0.15 | 0.36/0.16 | 0.36/0.39 | 0.36/0.16 | 0.40/0.19 | ns, Min
TRCKC_REGCE
TRcek _RSTREG! Synchronous RSTREG 0.29/0.07 | 0.32/0.07 | 0.35/0.07 | 0.35/0.17 | 0.35/0.07 | 0.41/0.07 | ns, Min
TRCKC_RSTREG input
Trcek RsTRAM Synchronous RSTRAM 0.32/0.42 | 0.34/0.43 | 0.36/0.46 | 0.36/0.57 | 0.36/0.46 | 0.40/0.47 | ns, Min
TReKkC_RSTRAM input
Trock wea/ Write enable (WE) input | 0.44/0.18 | 0.48/0.19 | 0.54/0.20 | 0.54/0.42 | 0.54/0.20 | 0.64/0.23 | ns, Min
TRCKC?WEA (b'OCk RAM only)
Trcok WREN WREN FIFO inputs 0.46/0.30 | 0.46/0.35 | 0.47/0.43 | 0.47/0.43 | 0.47/0.43 | 0.77/0.44 |ns, Min
TRCKC_WREN
Trcek RDEN/ RDEN FIFO inputs 0.42/0.30 | 0.43/0.35 | 0.43/0.43 | 0.43/0.62 | 0.43/0.43 | 0.71/0.50 | ns, Min
TRCKC_RDEN
Reset Delays
Trco FLAGS Reset RST to FIFO 0.90 0.98 1.10 1.10 1.10 1.25 |ns, Max
flags/pointers(19)
TRReC RsT/ FIFO reset recovery and |1.87/-0.81|2.07/-0.81 |2.37/-0.81 | 2.37/-0.58 |2.37/-0.81 | 2.44/-0.71 |ns, Max
TRREM_RST removal timing(11)
Maximum Frequency
FMAX_BRAM_WF_NC Block RAM (write firstand | 509.68 460.83 388.20 388.20 388.20 315.66 MHz
no change modes) when
not in SDP RF mode
FMmAX BRAM_RF_ Block RAM (read first, 509.68 460.83 388.20 388.20 388.20 315.66 MHz
PERFORMANCE performance mode) when
in SDP RF mode but no
address overlap between
port A and port B
FMmAX BRAM_RF_ Block RAM (read first, 447.63 404.53 339.67 339.67 339.67 268.96 MHz
DELAYED WRITE delayed write mode) when
a in SDP RF mode and
there is possibility of
overlap between port A
and port B addresses
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Table 30: Block RAM and FIFO Switching Characteristics (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
FMAX_cAS WF_NC Block RAM cascade (write | 467.07 418.59 345.78 345.78 345.78 273.30 MHz
first, no change mode)
when cascade but not in
RF mode
FMAX_CAS_RF_ Block RAM cascade (read | 467.07 418.59 345.78 345.78 345.78 273.30 MHz
PERFORMANCE first, performance mode)
when in cascade with RF
mode and no possibility of
address overlap/one port
is disabled
FMAX_CAS_RF_ When in cascade RF 405.35 362.19 297.35 297.35 297.35 226.60 MHz
DELAYED_WRITE mode and there is a
possibility of address
overlap between port A
and port B
Fmax_FiIFo FIFO in all modes without | 509.68 460.83 388.20 388.20 388.20 315.66 MHz
ECC
Fmax_ecc Block RAM and FIFO in 410.34 365.10 297.53 297.53 297.53 215.38 MHz
ECC configuration
Notes:
1. The timing report shows all of these parameters as Trcko_po-
2. TRCKO?DOR includes TRCKO?DOW’ TRCKO?DOPR' and TRCKO?DOPW as well as the B port equivalent timing parameters.
3. These parameters also apply to synchronous FIFO with DO_REG = 0.
4. Tgreko_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. Troko_FLaas includes the following parameters: Trcko AEMPTY: TRCKO_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: TRCKO_WRERR.
7. Trcko_poINTERs includes both Treko_rpcount @nd Troko_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_FLags includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.
11. RDEN and WREN must be held Low prior to and during reset. The FIFO reset must be asserted for at least five positive clock edges of the

slowest clock (WRCLK or RDCLK).
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DSP48E1 Switching Characteristics
Table 31: DSP48E1 Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V | 0.9V | Units

-3 -2/-2LE ‘ -1 -1Q/-1M | -1LI | -2LE
Setup and Hold Times of Data/Control Pins to the Input Register Clock
TpsPDCK_A_AREG/ A input to A register CLK 0.26/ | 0.30/ | 0.37/ 0.37/ 0.37/ | 0.45/ ns
TDSPCKD_A_AREG 012 | 013 | 014 | 028 | 0.14 | 0.14
TDSPDCK B BREG/ B input to B register CLK 0.33/ 0.38/ 0.45/ 0.45/ 0.45/ 0.60/ ns
TDSPCKD_B_BREG 0.15 | 0.16 | 0.18 0.25 0.18 | 0.19
TpsPDCK_C_CREG/ C input to C register CLK 0.17/ | 0.20/ | 0.24/ 0.24/ 0.24/ | 0.34/ ns
TbsPcKD_C_CREG 0.17 0.19 0.21 0.26 0.21 0.29
TpsPDCK_D_DREG/ D input to D register CLK 0.25/ | 0.32/ | 0.42/ 0.42/ 0.42/ | 0.54/ ns
TbspCcKD_D_DREG 025 | 027 | 027 0.42 027 | 0.23
TDSPDCK ACIN AREG/ ACIN input to A register CLK 0.23/ 0.27/ 0.32/ 0.32/ 0.32/ 0.36/ ns
TbSPCKD_ACIN_AREG 0.12 | 0.13 | 0.14 0.17 0.14 | 0.14
TDSPDCK_BCIN_BREG/ BCIN input toB register CLK 0.25/ 0.29/ 0.36/ 0.36/ 0.36/ 0.41/ ns
TpSPCKD_BCIN_BREG 0.15 | 0.16 | 0.18 0.18 0.18 | 0.19
Setup and Hold Times of Data Pins to the Pipeline Register Clock
TDSPDCK_{A, B}_MREG_MULT/ {A, B} input toM register CLK 2.40/ 2.76/ 3.29/ 3.29/ 3.29/ 4.31/ ns
TDSPCKD_{A, B}_MREG_MULT using multlpller -0.01 -0.01 -0.01 -0.01 -0.01 -0.07
TpsPDCK_{A, D}_ADREG/ {A, D} input to AD register CLK | 1.29/ | 1.48/ | 1.76/ 1.76/ 1.76/ | 2.29/ ns
TbsPCKD_{A, D}_ADREG -0.02 | -0.02 | -0.02 | -0.02 | -0.02 | -0.27
Setup and Hold Times of Data/Control Pins to the Output Register Clock
TDSPDCK?{A, B}fPREG?MULT/ {A, B} input to P register CLK 4.02/ 4.60/ 5.48/ 5.48/ 5.48/ 6.95/ ns
TbsPckD_{A, B} _PREG_MULT using multiplier -0.28 | -0.28 | 028 | —0.28 | —0.28 | —0.48
TDSPDCK_D_PREG_MULT/ D input toP register CLK USing 3.93/ 4.50/ 5.35/ 5.35/ 5.35/ 6.73/ ns
TbsPckD_D_PREG_MULT multiplier -0.73 | -0.73 | -0.78 | -0.73 | -0.73 | -1.68
TDSPDCK_{A, B} _PREG/ AorB input toP register CLK 1.73/ 1.98/ 2.35/ 2.35/ 2.35/ 2.80/ ns
TDSPCKD,{A, B} _PREG not using multiplier -0.28 | —0.28 | -0.28 —0.28 -0.28 | —0.48
Tpsppck_c_PREG! C input to P register CLK not 1.54/ | 1.76/ | 2.10/ 2.10/ 2.10/ | 2.54/ ns
TbsPcKD_C_PREG using multiplier -0.26 | -0.26 | -0.26 | -0.26 | -0.26 | —0.45
TDSPDCK PCIN PREG/ PCIN input to P register CLK 1.32/ 1.51/ 1.80/ 1.80/ 1.80/ 2.13/ ns
TbsPCKD_PCIN_PREG -0.15 | -0.15 | -0.15 | -0.15 | -0.15 | —0.25
Setup and Hold Times of the CE Pins
TDSPDCK_{CEA;CEB)_{AREG;BREG}/ {CEA, CEB} |nput to {A, B} 0.35/ 0.42/ 0.52/ 0.52/ 0.52/ 0.64/ ns
TbsPCKD_{CEA:CEB)_{AREG:BREG}) register CLK 0.06 0.08 0.11 0.11 0.11 0.11
TDSPDCK_CEC_CREG/ CEC input toC register CLK 0.28/ 0.34/ 0.42/ 0.42/ 0.42/ 0.49/ ns
TDSPCKD_CEC_CREG 010 | 011 | 013 | 0.13 | 0.13 | 0.16
TpspDCK_CED._DREG/ CED input to D register CLK 0.36/ | 0.43/ | 0.52/ 0.52/ 0.52/ | 0.68/ ns
TbsPCKD_CED_DREG -0.03 | -0.08 | -0.03 | -0.03 | -0.083 | 0.14
TDSPDCK_CEM_MREG/ CEM lnput toM register CLK 0.17/ 0.21/ 0.27/ 0.27/ 0.27/ 0.45/ ns
TDSPCKD_CEM_MREG 0.18 | 020 | 0.23 0.23 023 | 0.29
TDSPDCK_CEP_PREG/ CEP input to P register CLK 0.36/ 0.43/ 0.53/ 0.53/ 0.53/ 0.63/ ns
TpSPCKD_CEP_PREG 0.01 | 0.01 | 0.01 0.01 0.01 | 0.00
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Table 31: DSP48E1 Switching Characteristics (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V | 0.9V | Units
3 |-22LE| -1 [-1Q-M| 1Ll | -2LE

Setup and Hold Times of the RST Pins
TDSPDCK_{RSTA; RSTB}_{AREG; BREG)/ {RSTA, RSTB} |nput to {A, B} 0.41/ 0.46/ 0.55/ 0.55/ 0.55/ 0.63/ ns

TbsPcKD_{RSTA; RSTB)_{AREG; BREG} | register CLK 0.11 0.13 0.15 0.24 0.15 0.40
TDSPDCK_RSTC_CREG/ RSTC input toC register CLK 0.07/ 0.08/ 0.09/ 0.09/ 0.09/ 0.13/ ns
TDSPCKD_RSTC_CREG 010 | 011 | 012 | 025 | 0.12 | 0.1
TpsPDCK_RSTD. DREG/ RSTD input to D register CLK 0.44/ | 0.50/ | 0.59/ 0.59/ 0.59/ | 0.67/ ns
TpSPCKD_RSTD_DREG 0.07 0.08 0.09 0.09 0.09 0.08
TDSPDCK RSTM MREG/ RSTM input to M register CLK 0.21/ 0.23/ 0.27/ 0.27/ 0.27/ 0.28/ ns
TpSPCKD_RSTM_MREG 022 | 024 | 0.28 0.28 028 | 0.35
TDSPDCK_RSTP_PREG/ RSTP input toP register CLK 0.27/ 0.30/ 0.35/ 0.35/ 0.35/ 0.43/ ns
TDSPCKD_RSTP_PREG 0.01 | 0.01 | 0.01 0.03 | 0.01 | 0.00
Combinatorial Delays from Input Pins to Output Pins
TDSPDO_A_CARRYOUT_MULT A input to CARRYOUT OUtpUt 3.79 4.35 5.18 5.18 5.18 6.61 ns
using multiplier
TpbsPpo D P MULT D input to P output using 3.72 4.26 5.07 5.07 5.07 | 6.41 ns
multiplier
TbsPpo B P B input to P output not using 1.53 1.75 2.08 2.08 2.08 2.48 ns
T multiplier
TpspPpo ¢ P C input to P output 1.33 1.53 1.82 1.82 1.82 2.22 ns
Combinatorial Delays from Input Pins to Cascading Output Pins
TDSPDO?{A; B}_{ACOUT; BCOUT} {A, B} Input to {ACOUT, BCOUT} 0.55 0.63 0.74 0.74 0.74 0.87 ns
output
TDSPDO_{A, B}_CARRYCASCOUT_MULT {A, B} input to 4.06 4.65 5.54 5.54 5.54 7.03 ns
CARRYCASCOUT output using
multiplier
TDSPDO D CARRYCASCOUT MULT D input to CARRYCASCOUT 3.97 4.54 5.40 5.40 5.40 6.81 ns
T B output using multiplier
TDSPDO_{A, B}_CARRYCASCOUT {A, B} Input to 1.77 2.03 2.41 2.41 2.41 2.88 ns

CARRYCASCOUT output not
using multiplier

TDSPDO_C_CARRYCASCOUT C input to CARRYCASCOUT 1.58 1.81 2.15 2.15 2.15 2.62 ns
output

Combinatorial Delays from Cascading Input Pins to All Output Pins

TbsSPDO_AGCIN_P_MULT ACIN input to P output using 3.65 4.19 5.00 5.00 5.00 | 6.40 ns
multiplier

TpspPpo_ACIN_P ACIN input to P output notusing | 1.37 1.57 1.88 1.88 1.88 | 244 ns
multiplier

TDSPDO_AClN_ACOUT ACIN input to ACOUT output 0.38 0.44 0.53 0.53 0.53 0.63 ns

TDSPDO?AClNfCARRYCASCOUT?MULT ACIN input to 3.90 4.47 5.33 5.33 5.33 6.79 ns
CARRYCASCOUT output using
multiplier

TDSPDO?AClN?CARRYCASCOUT ACIN input to 1.61 1.85 2.21 2.21 2.21 2.84 ns

CARRYCASCOUT output not
using multiplier

TbSPDO_PCIN_P PCIN input to P output 141 | 128 | 152 | 152 | 152 | 1.82 | ns
TDSPDO_PCIN_CARRYCASCOUT PCIN input to 1.36 1.56 1.85 1.85 1.85 2.21 ns
CARRYCASCOUT output
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Table 31: DSP48E1 Switching Characteristics (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V | 0.9V | Units
3 |-22LE| -1 [-1Q-M| 1Ll | -2LE
Clock to Outs from Output Register Clock to Output Pins
TDSPCKO_P_PREG CLK PREG to P output 0.33 0.37 0.44 0.44 0.44 0.54 ns
TDSPCKO?CARRYCASCOUT?PREG CLK PREG to 0.52 0.59 0.69 0.69 0.69 0.84 ns
CARRYCASCOUT output
Clock to Outs from Pipeline Register Clock to Output Pins
Tpspcko P MREG CLK MREG to P output 1.68 1.93 2.31 2.31 2.31 2.73 ns
TDSPCKO_CARRYCASCOUT_MREG CLK MREG to 1.92 2.21 2.64 2.64 2.64 3.12 ns
CARRYCASCOUT output
TDSPCKO?P?ADREG?MULT CLK ADREG to P OUtpUt using 2.72 3.10 3.69 3.69 3.69 4.60 ns
multiplier
TDSPCKO_CARRYCASCOUT_ADREG_ CLK ADREG to 2.96 3.38 4.02 4.02 4.02 4.99 ns
MULT CARRYCASCOUT output using
multiplier
Clock to Outs from Input Register Clock to Output Pins
TDSPCKO?P?AREG?MULT CLK AREG to P OUtpUt using 3.94 4.51 5.37 5.37 5.37 6.84 ns
multiplier
TDSPCKO P BREG CLKBREG to P output not using 1.64 1.87 2.22 2.22 2.22 2.65 ns
T multiplier
TDSPCKO_P_CREG CLK CREG to P OUtpUt not 1.69 1.93 2.30 2.30 2.30 2.81 ns
using multiplier
TDSPCKO?P?DREG?MULT CLK DREG to P OUtpUt using 3.91 4.48 5.32 5.32 5.32 6.77 ns
multiplier
Clock to Outs from Input Register Clock to Cascading Output Pins
TDSPCKO?{ACOUT; BCOUT}_{AREG; CLK (ACOUT, BCOUT) to {A,B} 0.64 0.73 0.87 0.87 0.87 1.02 ns
BREG} register output
TDSPCKO_CARRYCASCOUT_{AREG, CLK (AREG, BREG) to 4.19 4.79 5.70 5.70 5.70 7.24 ns
BREG}_MULT CARRYCASCOUT output using
multiplier
TDSPCKO_CARRYCASCOUT_ BREG CLK BREG to 1.88 2.15 2.55 2.55 2.55 3.04 ns
CARRYCASCOUT output not
using multiplier
TDSPCKO_CARRYCASCOUT_ CLK DREG to 4.16 4.76 5.65 5.65 5.65 717 ns
DREG_MULT CARRYCASCOUT output using
multiplier
TDSPCKO_CARRYCASCOUT_ CREG CLK CREG to 1.94 2.21 2.63 2.63 2.63 3.20 ns
CARRYCASCOUT output
Maximum Frequency
Fmax With all registers used 628.93 | 550.66 | 464.25 | 464.25 | 464.25|363.77 | MHz
FMAX_PATDET With pattern detector 531.63 | 465.77 | 392.93 | 392.93 |392.93 |310.08 | MHz
FMAX MULT NOMREG Two register multiply without 349.28 | 305.62 | 257.47 | 257.47 |257.47|210.44| MHz
B - MREG
FMAX?MULT?NOMREG?PATDET Two register multlply without 317.26 | 277.62 | 233.92 233.92 233.92 | 191.28 | MHz
MREG with pattern detect
FMAX_PREADD_MULT _NOADREG Without ADREG 397.30 | 346.26 | 290.44 | 290.44 | 290.44 | 223.26 | MHz
FMAX?PREADD?MULT?NOADREG? Without ADREG with pattern 397.30 | 346.26 | 290.44 | 290.44 |290.44 | 223.26 | MHz
PATDET detect
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Table 31: DSP48E1 Switching Characteristics (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V | 0.9V | Units
-3 -2/-2LE -1 -1Q/-1M | -1LlI -2LE
FMAX_NOPIPELINEREG Without plpellne registers 260.01 | 227.01 | 190.69 190.69 190.69 | 150.13 | MHz
(MREG, ADREG)
FMAX?NOP|PEL|NEREG7PATDET Without plpellne reg.isters 241.72 | 211.15 |177.43 177.43 177.43 | 140.10 | MHz
(MREG, ADREG) with pattern
detect

Clock Buffers and Networks

Table 32: Global Clock Switching Characteristics (Including BUFGCTRL)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1Ll -2LE

Tsccck_cE/ CE pins setup/hold 0.12/0.39 | 0.13/0.40 | 0.16/0.41 | 0.16/0.83 | 0.16/0.41 | 0.31/0.67 | ns
Tsceke_ce
Teccek S pins setup/hold 0.12/0.39 | 0.13/0.40 | 0.16/0.41 | 0.16/0.83 | 0.16/0.41 | 0.31/0.67 | ns
Teccke s
Tsccko_ o BUFGCTRL delay from 10/I1 to O 0.08 0.09 0.10 0.10 0.10 0.14 ns
Maximum Frequency
FMAX_BUFG Global clock tree (BUFG) | 62800 | 628.00 | 46400 | 464.00 | 46400 | 394.00 | MHz
Notes:

1. Tgcock ce and Tgeoke 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. Tgacko_o (BUFG delay from 10 to O) values are the same as Tggcko o values.

Table 33: Input/Output Clock Switching Characteristics (BUFIO)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
Tsiocko_o Clock to out delay from [ to O 1.11 1.26 1.54 1.54 1.54 1.56 ns
Maximum Frequency
FMAX_BUFIO /O clock tree (BUFIO) ] 680.00 ] 680.00 ] 600.00 ] 600.00 ‘ 600.00 ‘ 600.00 ‘ MHz

Table 34: Regional Clock Buffer Switching Characteristics (BUFR)

Speed Grade
Symbol Description 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1Q/-1M =1Ll -2LE
TeRcKO_ O Clock to out delay from I to O 0.64 0.76 0.99 0.99 0.99 1.24 ns
T Clock to out delay from | to O with 0.34 0.39 0.52 0.52 0.52 0.72 ns
BRCKO_O_BYP Divide Bypass attribute set
TBRDO_O Propagation delay from CLR to O 0.81 0.85 1.09 1.09 1.09 0.96 ns
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Table 34: Regional Clock Buffer Switching Characteristics (BUFR) (Cont’d)

Symbol

Description

Speed Grade

1.0V

0.95V

0.9v

-3

-2/-2LE \

-1

-1Q/-1M

-1LI

-2LE

Units

Maximum Frequency

Fuax_surr'"

Regional clock tree (BUFR)

] 420.00 \ 375.00 \ 315.00 \ 315.00 \ 315.00 \ 315.00 ‘ MHz

Notes:

1. The maximum input frequency to the BUFR and BUFMR is the BUFIO Fyax frequency.

Table 35: Horizontal Clock Buffer Switching Characteristics (BUFH)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
TsHCKO O BUFH delay from [ to O 0.10 0.11 0.13 0.13 0.13 0.16 ns
$BHCCK_CE/ CE pin setup and hold 0.19/0.13 | 0.22/0.15 | 0.28/0.21 | 0.28/0.42 | 0.28/0.21 | 0.35/0.25 ns
BHCKC_CE

Maximum Frequency

FMAX_BUFH Horizontal clock buffer (BUFH) | 628.00 | 628.00 | 464.00 | 464.00 | 464.00 | 394.00 | MHz

Table 36: Duty Cycle Distortion and Clock-Tree Skew

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V | Units
-3 -2/-2LE -1 -1Q/-1M -1LI -2LE
Toebp cLk Global clock tree duty-cycle All 0.20 0.20 0.20 N/A 0.20 0.25 ns
- distortion(1)

TeoKSKEW Global clock tree skew(?) XC7A12T 0.26 0.26 0.26 N/A 0.26 ns
XC7A15T 0.26 0.26 0.26 N/A 0.26 0.33 ns
XC7A25T 0.26 0.26 0.26 N/A 0.26 ns
XC7A35T 0.26 0.26 0.26 N/A 0.26 0.33 ns
XC7A50T 0.26 0.26 0.26 N/A 0.26 0.33 ns
XC7A75T 0.27 0.33 0.36 N/A 0.36 0.48 ns
XC7A100T 0.27 0.33 0.36 N/A 0.36 0.48 ns
XC7A200T 0.40 0.48 0.54 N/A 0.54 0.69 ns
XA7A15T N/A 0.26 0.26 0.26 N/A N/A ns
XA7A35T N/A 0.26 0.26 0.26 N/A N/A ns
XA7A50T N/A 0.26 0.26 0.26 N/A N/A ns
XA7A75T N/A 0.33 0.36 0.36 N/A N/A ns
XA7A100T N/A 0.33 0.36 0.36 N/A N/A ns
XQ7A50T N/A 0.26 0.26 0.26 0.26 N/A ns
XQ7A100T N/A 0.33 0.36 0.36 0.36 N/A ns
XQ7A200T N/A 0.48 0.54 0.54 0.54 N/A ns

Tpep_Burio | /0 clock tree duty cycle distortion | All 0.14 0.14 0.14 0.14 0.14 0.14 ns

Teurioskew | /O clock tree skew across one | All 0.03 0.03 0.03 0.03 0.03 0.03 ns

clock region
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Table 36: Duty Cycle Distortion and Clock-Tree Skew (Cont’d)

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V | Units
-3 -2/-2LE -1 -1Q/-1M | -1LI -2LE
Tpocp_Burr | Regional clock tree duty cycle All 0.18 0.18 0.18 0.18 0.18 0.18 ns
distortion
Notes:

1. These parameters represent the worst-case duty cycle distortion observable at the I/O flip flops. For all I/O standards, IBIS can be used to
calculate any additional duty cycle distortion that might be caused by asymmetrical rise/fall times.

2. The Tckskew 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 clock skew specific to your application.

MMCM Switching Characteristics
Table 37: MMCM Specification

Speed Grade
Symbol Description 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1LI -2LE
MMCM_F nmax Maximum input clock frequency 800.00 800.00 800.00 800.00 800.00 MHz
MMCM_FnmiN Minimum input clock frequency 10.00 10.00 10.00 10.00 10.00 MHz
MMCM_F\nyiTTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max
MMCM_FnpuTy Allowable input duty cycle: 25 25 25 25 25 %
10—49 MHz
Allowable input duty cycle: 30 30 30 30 30 %
50—199 MHz
Allowable input duty cycle: 35 35 35 35 35 Y%
200—399 MHz
Allowable input duty cycle: 40 40 40 40 40 %
400—499 MHz
Allowable input duty cycle: > 500 MHz 45 45 45 45 45 %
MMCM_Fuin_pscLk Minimum dynamic phase-shift clock 0.01 0.01 0.01 0.01 0.01 MHz
frequency
MMCM_Fpax _pscLk Maximum dynamic phase-shift clock 550.00 500.00 450.00 450.00 450.00 MHz
frequency
MMCM_Fycomin Minimum MMCM VCO frequency 600.00 | 600.00 | 600.00 | 600.00 | 600.00 MHz
MMCM_Fycomax Maximum MMCM VCO frequency 1600.00 | 1440.00 | 1200.00 | 1200.00 | 1200.00 MHz
MMCM_FganpwiDTH Low MMCM bandwidth at typical(!) 1.00 1.00 1.00 1.00 1.00 MHz
High MMCM bandwidth at typical(® 4.00 4.00 4.00 4.00 4.00 MHz
MMCM_TgratpHAOFFSET | Static phase offset of the MMCM 0.12 0.12 0.12 0.12 0.12 ns
outputs(?)
MMCM_Toytuitter MMCM output jitter Note 3
MMCM_ToutpuTy MMCM output clock duty-cycle 0.20 0.20 0.20 0.20 0.25 ns
precision()
MMCM_T_ockmax MMCM maximum lock time 100.00 100.00 100.00 100.00 100.00 ps
MMCM_Foutmax MMCM maximum output frequency 800.00 | 800.00 | 800.00 | 800.00 | 800.00 MHz
MMCM_FoutmiN MMCM minimum output frequency®)(®) |  4.69 4.69 4.69 4.69 4.69 MHz
MMCM_TexTEDVAR External clock feedback variation < 20% of clock input period or 1 ns Max
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Table 37: MMCM Specification (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1LI -2LE
MMCM_RSTynpuLSE Minimum reset pulse width 5.00 5.00 5.00 5.00 5.00 ns
MMCM_Fpepmax Maximum frequency at the phase 550.00 500.00 450.00 450.00 450.00 MHz
frequency detector
MMCM_FpepmiN Minimum frequency at the phase 10.00 10.00 10.00 10.00 10.00 MHz
frequency detector

MMCM_TggpgLay Maximum delay in the feedback path 3 ns Max or one CLKIN cycle
MMCM Switching Characteristics Setup and Hold
Tummempek_PseN/ Setup and hold of phase-shift enable | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
TMMCMCKD_PSEN
TMMCMDCK_PSINCDEC! Setup and hold of phase-shift 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
TMMCMCKD?PSlNCDEC increment/decrement
TMMCMCKO_PSDONE Phase shift clock-to-out of PSDONE 0.59 0.68 0.81 0.81 0.78 ns
Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK
TMMCMDCK_DADDR/ DADDR setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TMMCMCKD_DADDR
Tmmempek b DI setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TvMMeMCKD_DI
TMMeMDCK_DEN/ DEN setup/hold 1.76/0.00 | 1.97/0.00 | 2.29/0.00 | 2.29/0.00 | 2.40/0.00 | ns, Min
TMMCMCKD_DEN
TmmemMbek pwe! DWE setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TMMCMCKD_DWE
TMMCMCKO_DRDY CLK to out of DRDY 0.65 0.72 0.99 0.99 0.99 ns, Max
Fock DCLK frequency 200.00 200.00 200.00 200.00 100.00 |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_FqoytmiN is 0.036 MHz.
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PLL Switching Characteristics

Table 38: PLL Specification

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1LI -2LE
PLL_FinmaX Maximum input clock frequency 800.00 | 800.00 | 800.00 | 800.00 | 800.00 MHz
PLL_FinmiN Minimum input clock frequency 19.00 19.00 19.00 19.00 19.00 MHz
PLL_F\nyiTTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max
PLL_FnpuTy Allowable input duty cycle: 19—49 MHz 25 25 25 25 25 %
Allowable input duty cycle: 50—199 MHz 30 30 30 30 30 %
Allowable input duty cycle: 200—399 MHz 35 35 35 35 35 %
Allowable input duty cycle: 400—499 MHz 40 40 40 40 40 Y%
Allowable input duty cycle: >500 MHz 45 45 45 45 45 %
PLL_Fycomin Minimum PLL VCO frequency 800.00 800.00 800.00 800.00 800.00 MHz
PLL_Fycomax Maximum PLL VCO frequency 2133.00 | 1866.00 | 1600.00 | 1600.00 | 1600.00 MHz
PLL_FgaANDWIDTH Low PLL bandwidth at typical(®) 1.00 1.00 1.00 1.00 1.00 MHz
High PLL bandwidth at typical(") 4.00 4.00 4.00 4.00 4.00 MHz
PLL_TgtaTPHAOFESET | Static phase offset of the PLL outputs(@) 0.12 0.12 0.12 0.12 0.12 ns
PLL_TouturTER PLL output jitter Note 3
PLL_TouTtputy PLL output clock duty-cycle precision(*) 0.20 0.20 0.20 0.20 0.25 ns
PLL_T| ockmAX PLL maximum lock time 100.00 100.00 100.00 100.00 100.00 ps
PLL_Foutmax PLL maximum output frequency 800.00 800.00 800.00 800.00 800.00 MHz
PLL_Foutmin PLL minimum output frequency(® 6.25 6.25 6.25 6.25 6.25 MHz
PLL_TexTtrDVAR 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 5.00 ns
PLL_Fprpmax Maximum frequency at the phase 550.00 500.00 450.00 450.00 450.00 MHz
frequency detector
PLL_FprpmiN Minimum frequency at the phase 19.00 19.00 19.00 19.00 19.00 MHz
frequency detector
PLL_TegpeLay Maximum delay in the feedback path 3 ns Max or one CLKIN cycle
Dynamic Reconfiguration Port (DRP) for PLL Before and After DCLK
TpLLDCK_DADDR/ Setup and hold of D address 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TpLLCKD_DADDR
TpLLDCK DY Setup and hold of D input 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TpLLCKD_ DI
TpLLDCK _DEN Setup and hold of D enable 1.76/0.00 | 1.97/0.00 | 2.29/0.00 | 2.29/0.00 | 2.40/0.00 | ns, Min
TpLLCKD_DEN
TpLLDCK_DWE/ Setup and hold of D write enable 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TpLLCKD_DWE
TpLLCKO_DRDY CLK to out of DRDY 0.65 0.72 0.99 0.99 0.99 ns, Max
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Table 38: PLL Specification (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1LI -2LE
Fpock DCLK frequency 200.00 200.00 200.00 200.00 100.00 |MHz, Max
Notes:
1. The PLL does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.
2. The static offset is measured between any PLL outputs with identical phase.
3. Values for this parameter are available in the Clocking Wizard.
See http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm.
4. Includes global clock buffer.
5. Calculated as Fycp/128 assuming output duty cycle is 50%.
Device Pin-to-Pin Output Parameter Guidelines
Table 39: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)(1)
Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V | Units
-3 -2/-2LE ‘ -1 -1M/-1Q | -1LI -2LE
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
TickoF Clock-capable clock inputand OUTFF at | XC7A12T 4.97 5.55 6.44 N/A 6.44 ns
pins/Batis c P é?oté‘keg;zf)?z'{w out Txc7atsT | 510 | 570 | 661 | NA | 661 | 756 | ns
XC7A25T 4.97 5.55 6.44 N/A 6.44 ns
XC7A35T 5.10 5.70 6.61 N/A 6.61 7.56 ns
XC7A50T 5.10 5.70 6.61 N/A 6.61 7.56 ns
XC7A75T 5.14 5.74 6.72 N/A 6.72 7.62 ns
XC7A100T 5.14 5.74 6.72 N/A 6.72 7.62 ns
XC7A200T 5.47 6.11 7.16 N/A 7.16 8.08 ns
XA7A15T N/A 5.70 6.61 6.61 N/A N/A ns
XA7A35T N/A 5.70 6.61 6.61 N/A N/A ns
XA7A50T N/A 5.70 6.61 6.61 N/A N/A ns
XA7TA75T N/A 5.74 6.72 6.72 N/A N/A ns
XA7A100T N/A 5.74 6.72 6.72 N/A N/A ns
XQ7A50T N/A 5.70 6.61 6.61 6.61 N/A ns
XQ7A100T N/A 5.74 6.72 6.72 6.72 N/A ns
XQ7A200T N/A 6.11 7.16 7.16 7.16 N/A ns

Notes:

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

2. Refer to the Die Level Bank Numbering Overview section of 7 Series FPGA Packaging and Pinout Specification (UG475).
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& XILINX Artix-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 40: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)(1)
Speed Grade

Symbol Description Device 1.0V 0.95V 0.9V | Units
3 |-2M2LE| 1 [amAQ) U | -2LE
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
Tickorrar | Clock-capable clock input and OUTFF | XC7A12T 4.97 5.55 6.44 N/A 6.44 ns

at pins/banks farthest from the BUFGs

without MMCM/PLL (far clock region)@ XC7A15T 5.10 5.70 6.61 N/A 6.61 7.57 ns
XC7A25T 4.97 5.55 6.44 N/A 6.44 ns
XC7A35T 5.10 5.70 6.61 N/A 6.61 7.57 ns
XC7A50T 5.10 5.70 6.61 N/A 6.61 7.57 ns
XC7A75T 5.38 6.01 7.02 N/A 7.02 7.94 ns

XC7A100T 5.38 6.01 7.02 N/A 7.02 7.94 ns
XC7A200T 6.17 6.89 8.05 N/A 8.05 9.03 ns

XA7A15T N/A 5.70 6.61 6.61 N/A N/A ns
XA7A35T N/A 5.70 6.61 6.61 N/A N/A ns
XA7A50T N/A 5.70 6.61 6.61 N/A N/A ns
XA7A75T N/A 6.01 7.02 7.02 N/A N/A ns
XA7A100T N/A 6.01 7.02 7.02 N/A N/A ns
XQ7A50T N/A 5.70 6.61 6.61 6.61 N/A ns

XQ7A100T N/A 6.01 7.02 7.02 7.02 N/A ns
XQ7A200T N/A 6.89 8.05 8.05 8.05 N/A ns

Notes:

1. Listed above are 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. Refer to the Die Level Bank Numbering Overview section of 7 Series FPGA Packaging and Pinout Specification (UG475).
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~~~~~~~~~~~~~~~

Table 41: Clock-Capable Clock Input to Output Delay With MMCM

Speed Grade

Symbol Description Device 1.0V 0.95V 0.9V | Units
3 |-2M2LE| 1 [-MMQ| L | -2LE
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with MMCM.
TicKOFMMEMCC Clock-capable clock inputand | XC7A12T 1.00 1.00 1.00 N/A 1.00 ns
OUTFF with MMCM XC7A15T 1.00 1.00 1.00 N/A 1.00 1.78 ns
XC7A25T 1.00 1.00 1.00 N/A 1.00 ns
XC7A35T 1.00 1.00 1.00 N/A 1.00 1.78 ns
XC7A50T 1.00 1.00 1.00 N/A 1.00 1.78 ns
XC7A75T 1.00 1.00 1.00 N/A 1.00 1.79 ns

XC7A100T 1.00 1.00 1.00 N/A 1.00 1.79 ns
XC7A200T 1.01 1.02 1.04 N/A 1.04 1.84 ns

XA7A15T N/A 1.00 1.00 1.00 N/A N/A ns
XA7A35T N/A 1.00 1.00 1.00 N/A N/A ns
XA7A50T N/A 1.00 1.00 1.00 N/A N/A ns
XA7A75T N/A 1.00 1.00 1.00 N/A N/A ns
XA7A100T N/A 1.00 1.00 1.00 N/A N/A ns
XQ7A50T N/A 1.00 1.00 1.00 1.00 N/A ns

XQ7A100T N/A 1.00 1.00 1.00 1.00 N/A ns
XQ7A200T N/A 1.02 1.04 1.04 1.04 N/A ns

Notes:

1. Listed above are 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.
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Artix-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 42: Clock-Capable Clock Input to Output Delay With PLL

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V | Units
3 |-2-2LE] 4 AwMQ) L | -2LE
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with PLL.
TickoFPLLCC Clock-capable clock input and XC7A12T 0.83 0.83 0.83 N/A 0.83 ns
OUTFF with PLL XC7A15T 082 | 082 | 082 | NA | 082 | 139 | ns
XC7A25T 0.83 0.83 0.83 N/A 0.83 ns
XC7A35T 0.82 0.82 0.82 N/A 0.82 1.39 ns
XC7A50T 0.82 0.82 0.82 N/A 0.82 1.39 ns
XC7A75T 0.82 0.82 0.82 N/A 0.82 1.40 ns
XC7A100T 0.82 0.82 0.82 N/A 0.82 1.40 ns
XC7A200T 0.81 0.81 0.81 N/A 0.81 1.45 ns
XA7A15T N/A 0.82 0.82 0.82 N/A N/A ns
XA7A35T N/A 0.82 0.82 0.82 N/A N/A ns
XA7A50T N/A 0.82 0.82 0.82 N/A N/A ns
XA7A75T N/A 0.82 0.82 0.82 N/A N/A ns
XA7A100T N/A 0.82 0.82 0.82 N/A N/A ns
XQ7A50T N/A 0.82 0.82 0.82 0.82 N/A ns
XQ7A100T N/A 0.82 0.82 0.82 0.82 N/A ns
XQ7A200T N/A 0.81 0.81 0.81 0.81 N/A ns
Notes:

1. Listed above are 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. PLL output jitter is already included in the timing calculation.

Table 43: Pin-to-Pin, Clock-to-Out using BUFIO

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE ‘ -1 -IM/-1Q |  -1LI -2LE
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with BUFIO.
TickoFcs Clock to out of /O clock | 501 | 561 | 664 | 664 | 664 | 732 | ns
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Device Pin-to-Pin Input Parameter Guidelines
All devices are 100% functionally tested. Values are expressed in nanoseconds unless otherwise noted.

Table 44: Global Clock Input Setup and Hold Without MMCM/PLL with ZHOLD_DELAY on HR I/O Banks
Speed Grade

Symbol Description Device 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1M/-1Q -1LI -2LE

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

Tpsrp/ Full delay (legacy delay |XC7A12T 2.48/-0.41 | 2.66/-0.41 | 3.11/-0.41 N/A 3.11/-0.41 ns

Teurp O default delay) XC7A15T | 2.47/-0.29 | 2.65/-0.29 | 3.10/~029| N/A | 3.10/~0.29 | 5.10/-0.44
global clock input and e R YT YT ST ns
IFF(2) without XC7A25T | 2.48/-0.41 | 2.66/~0.41 | 3.11/-0.41 N/A  |3.11/-0.41 ns
MMCM/PLL with

ZHOLD DELAY on HR |XC7A35T 2.47/-0.29 | 2.65/-0.29 | 3.10/-0.29 N/A 3.10/-0.29 | 5.10/-0.44 | ns
/O banks XC7A50T | 2.47/-0.29 | 2.65/-0.29 | 3.10/~0.29| N/A | 3.10/~0.29 | 5.10/~0.44 | ns
XC7A75T | 2.69/-0.34 | 2.89/-0.34 | 3.34/~0.34 | N/A | 3.34/-0.34 | 5.66/~0.51 | ns
XC7A100T |2.69/-0.34 | 2.89/-0.34 | 3.34/~0.34 | N/A | 3.34/-0.34 | 5.66/~0.51 | ns
XC7A200T | 3.03/-0.36 | 3.27/-0.36 | 3.79/~0.36 | N/A | 3.79/~0.36 | 6.66/~0.55 | ns

XA7A15T N/A 2.65/-0.29 | 3.10/-0.29 | 3.10/-0.29 N/A N/A ns
XA7A35T N/A 2.65/-0.29 | 3.10/-0.29 | 3.10/-0.29 N/A N/A ns
XA7A50T N/A 2.65/-0.29 | 3.10/-0.29 | 3.10/-0.29 N/A N/A ns
XA7A75T N/A 2.89/-0.34 | 3.34/-0.34 | 3.34/-0.34 N/A N/A ns
XA7A100T N/A 2.89/-0.34 | 3.34/-0.34 | 3.34/-0.34 N/A N/A ns
XQ7A50T N/A 2.65/-0.29 | 3.10/-0.29 | 3.10/-0.29 | 3.10/-0.29 N/A ns
XQ7A100T N/A 2.89/-0.34 | 3.34/-0.34 | 3.34/-0.34 | 3.34/-0.34 N/A ns
XQ7A200T N/A 3.27/-0.36 | 3.79/-0.36 | 3.79/-0.36 | 3.79/-0.36 N/A 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.
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Table 45: Clock-Capable Clock Input Setup and Hold With MMCM

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M/-1Q -1 -2LE

Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard. (1)
Tpswmcemce/ | No delay clock- XC7A12T | 2.37/-0.61|2.69/~0.61 | 3.21/~0.61 N/A 3.21/-0.61 ns
Terumcmce | CaRalie SIOCK INPUL Ty C7A1ST | 2.46/-0.62 | 2.80/-0.62 | 3.35-0.62| N/A | 3.35/-0.62 | 2.14/-0.48 | ns
MMCM XC7A25T | 2.37/-0.61|2.69/~0.61 | 3.21/~0.61 N/A 3.21/-0.61 ns
XC7A35T | 2.46/-0.62 | 2.80/~0.62 | 3.35/-0.62 N/A 3.35/-0.62 | 2.14/-0.48 | ns
XC7A50T | 2.46/-0.62 | 2.80/-0.62 | 3.35/-0.62 N/A 3.35/-0.62 | 2.14/-0.48 | ns
XC7A75T | 2.47/-0.62 | 2.81/-0.62 | 3.36/-0.62 N/A 3.36/-0.62 | 2.15/-0.48 | ns
XC7A100T |2.47/-0.62 | 2.81/-0.62 | 3.36/-0.62 N/A 3.36/-0.62 | 2.15/-0.48 | ns
XC7A200T |2.59/-0.63 | 2.95/-0.63 | 3.52/-0.63 N/A 3.52/-0.63 | 2.32/-0.51 | ns
XA7A15T N/A 2.80/-0.62 | 3.35/-0.62 | 3.35/~0.62 N/A N/A ns
XA7A35T N/A 2.80/-0.62 | 3.35/-0.62 | 3.35/-0.62 N/A N/A ns
XA7A50T N/A 2.80/-0.62 | 3.35/-0.62 | 3.35/~0.62 N/A N/A ns
XA7A75T N/A 2.81/-0.62 | 3.36/-0.62 | 3.36/~0.62 N/A N/A ns
XA7A100T N/A 2.81/-0.62 | 3.36/-0.62 | 3.36/-0.62 N/A N/A ns
XQ7A50T N/A 2.80/-0.62 | 3.35/-0.62 | 3.35/~0.62 | 3.35/-0.62 N/A ns
XQ7A100T N/A 2.81/-0.62 | 3.36/-0.62 | 3.36/~0.62 | 3.36/-0.62 N/A ns
XQ7A200T N/A 2.95/-0.63 | 3.52/-0.63 | 3.52/~0.63 | 3.52/-0.63 N/A 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.
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Artix-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 46: Clock-Capable Clock Input Setup and Hold With PLL

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M/-1Q -1LI -2LE

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

TpspLLce/ | Nodelayclock-capable | XC7A12T 2.68/-0.19 | 3.04/-0.19 | 3.63/-0.19 N/A 3.63/-0.19 ns

Terptioe | clockinputand IFF® o p ior 2771020 |3.15/-020 | 877/020  NA | 877020 2461059 ns
XC7A25T 2.68/-0.19 | 3.04/-0.19 | 3.63/-0.19 N/A 3.63/-0.19 ns
XC7A35T 2.77/-0.20 | 3.15/-0.20 | 3.77/-0.20 N/A 3.77/-0.20 | 2.46/-0.59 ns
XC7A50T 2.77/-0.20 | 3.15/-0.20 | 3.77/-0.20 N/A 3.77/-0.20 | 2.46/-0.59 ns
XC7A75T 2.78/-0.20 | 3.15/-0.20 | 3.78/-0.20 N/A 3.78/-0.20 | 2.47/-0.59 ns
XC7A100T |2.78/-0.20 | 3.15/-0.20 | 3.78/-0.20 N/A 3.78/-0.20 | 2.47/-0.59 ns
XC7A200T |2.91/-0.21 | 3.29/-0.21 | 3.94/-0.21 N/A 3.94/-0.21 | 2.64/-0.62 ns
XA7A15T N/A 3.15/-0.20 | 3.77/-0.20 | 3.77/-0.20 N/A N/A ns
XA7A35T N/A 3.15/-0.20 | 3.77/-0.20 | 3.77/-0.20 N/A N/A ns
XA7A50T N/A 3.15/-0.20 | 8.77/-0.20 | 3.77/-0.20 N/A N/A ns
XA7A75T N/A 3.15/-0.20 | 3.78/-0.20 | 3.78/-0.20 N/A N/A ns
XA7A100T N/A 3.15/-0.20 | 3.78/-0.20 | 3.78/-0.20 N/A N/A ns
XQ7A50T N/A 3.15/-0.20 | 38.77/-0.20 | 3.77/-0.20 | 3.77/-0.20 N/A ns
XQ7A100T N/A 3.15/-0.20 | 3.78/-0.20 | 3.78/-0.20 | 3.78/-0.20 N/A ns
XQ7A200T N/A 3.29/-0.21 | 3.94/-0.21 | 3.94/-0.21 | 3.94/-0.21 N/A 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 47: Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO

Speed Grade
Symbol Description 1.0V 0.95V 0.9v Units
3 | 22lE | A AMAQ | AL -2LE
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 —-0.38/1.31 ‘ —0.38/1.46 ‘ —0.38/1.76 ‘ —0.38/1.76 | —0.38/1.76 | -0.16/1.89 | ns
Table 48: Sample Window
Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M/-1Q =1Ll -2LE
Tsavp Sampling error at receiver pins(1) 0.59 0.64 0.70 0.70 0.70 0.70 ns
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Table 48: Sample Window (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M/-1Q -1LI -2LE
Tsamp_BUFIO Samplin? error at receiver pins using 0.35 0.40 0.46 0.46 0.46 0.46 ns
BUFIO®
Notes:

1. This parameter indicates the total sampling error of the Artix-7 FPGAs 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 Artix-7 FPGAs 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.

Additional Package Parameter Guidelines

The parameters in this section provide the necessary values for calculating timing budgets for Artix-7 FPGA clock transmitter
and receiver data-valid windows.

Table 49: Package Skew

Symbol Description Device Package Value Units

TPKGSKEW Package skew(!) XC7A12T CPG236 ps
CSG325 ps

XC7A15T CPG236 48 ps

CSG324 104 ps

CSG325 142 ps

FTG256 98 ps

FGG484 97 ps

XC7A25T CPG236 ps

CSG325 ps

XC7A35T CPG236 48 ps

CSG324 104 ps

CSG325 142 ps

FTG256 98 ps

FGG484 97 ps

XC7A50T CPG236 48 ps

CSG324 104 ps

CSG325 142 ps

FTG256 98 ps

FGG484 97 ps

XC7A75T CSG324 113 ps

FTG256 120 ps

FGG484 144 ps

FGG676 153 ps
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Artix-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 49: Package Skew (Cont’d)

Symbol Description Device Package Value Units
TPKGSKEW Package skew(!) XC7A100T CSG324 113 ps
FTG256 120 ps
FGG484 144 ps
FGG676 153 ps
XC7A200T SBG484/SBV484 111 ps
FBG484/FBV484 109 ps
FBG676/FBV676 121 ps
FFG1156/FFV1156 151 ps
XA7A15T CPG236 48 ps
CSG324 104 ps
CSG325 142 ps
XA7A35T CPG236 48 ps
CSG324 104 ps
CSG325 142 ps
XA7A50T CPG236 48 ps
CSG324 104 ps
CSG325 142 ps
XA7TA75T CSG324 113 ps
FGG484 144 ps
XA7A100T CSG324 113 ps
FGG484 144 ps
XQ7A50T CS325 142 ps
FG484 97 ps
XQ7A100T CS324 113 ps
FG484 144 ps
XQ7A200T RS484 111 ps
RB484 109 ps
RB676 121 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.

GTP Transceiver Specifications

GTP Transceiver DC Input and Output Levels

Table 50 summarizes the DC output specifications of the GTP transceivers in Artix-7 FPGAs. Consult 7 Series FPGAs GTP
Transceiver User Guide (UG482) for further details.

Table 50: 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
VoMOUTDG voltage p q MGTAVTT PPOUT
Rout Differential output resistance - ‘ 100 ‘ - Q
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Table 50: GTP Transceiver DC Specifications (Cont’d)

Symbol DC Parameter ‘ Conditions Min Typ Max Units

VemouTac Common mode output voltage: AC coupled 1/2 VygTtavtT mV
Transmitter output pair (TXP and TXN) intra-pair skew - - 10 ps

T (FF, FB, SB packages)

OSKEW Transmitter output pair (TXP and TXN) intra-pair skew - - 12 ps

(FG, FT, CS, CP packages)

DV Differential peak-to-peak input | External AC coupled 150 - 2000 mV

PPIN voltage

Vin Single-ended input voltage® | DC coupled VygraytT = 1.2V -200 - VvaTavTr | mV

VeMmiN Common mode input voltage DC coupled VygrayTT = 1.2V - 2/3 VGTAVTT - 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 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 ground.

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

Single-Ended
Peak-to-Peak
Voltage

+V— P
-1 N >< >< >< >< >< ><
0
Figure 3: Single-Ended Peak-to-Peak Voltage
+V —
-V — P-N

Figure 4: Differential Peak-to-Peak Voltage

Note: In Figure 4, differential peak-to-peak voltage = single-ended peak-to-peak voltage x 2.

ds181_01_062014

e

Differential
Peak-to-Peak
Voltage

e

ds181_02_062014

Table 51 summarizes the DC specifications of the clock input of the GTP transceiver. Consult 7 Series FPGAs GTP Transceiver
User Guide (UG482) for further details.

Table 51: GTP Transceiver Clock DC Input Level Specification

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

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

Table 52: GTP Transceiver Performance

Speed Grade
-1 (1.0V)
-3 (1.0V) _ifé‘(f_‘é{,) '11"5((01'%5\);) -2LE (0.9V)
-1M (1.0V)
Symbol Description gl';’,tlg:: Package Type Units
R R o R R
FB cS SB cs SB cs FB cs
SB ' cp BB cp | BB cp | SB | cp
RS RS
FaTPmax Maximum GTP transceiver datarate | 6.6 6.25 6.6 6.25 3.75 3.75 3.75 3.75 | Gb/s
FetPmiN Minimum GTP transceiver data rate | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | Gb/s
1 3.2-6.6 3.2-6.6 3.2-3.75 3.2-3.75 Gb/s
FarPRANGE PLL line rate range 2 1.6-3.3 1.6-3.3 1.6-3.2 1.6-3.2 Gb/s
4 0.8-1.65 0.8-1.65 0.8-1.6 0.8-1.6 Gb/s
8 0.5-0.825 0.5-0.825 0.5-0.8 0.5-0.8 Gb/s
FoTtPpLLRANGE | GTP transceiver PLL frequency 1.6-3.3 1.6-3.3 1.6-3.3 1.6-3.3 GHz
range
Table 53: GTP Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1LI -2LE
FeTPDRPCLK GTPDRPCLK maximum frequency 175 175 156 156 125 MHz
Table 54: GTP Transceiver Reference Clock Switching Characteristics
All Speed Grades
Symbol Description Conditions Units
Min Typ Max
Faclk Reference clock frequency range 60 - 660 MHz
TReLK Reference clock rise time 20% — 80% - 200 - ps
TrcLk Reference clock fall time 80% — 20% - 200 - ps
TbcRrer Reference clock duty cycle Transceiver PLL only 40 - 60 %
80%———— -\ "~~~ A\~ —— -
20%———————— %" —————4————————————— A\~ —— -~
Trok 1+
ds181_03_062811
Figure 5: Reference Clock Timing Parameters
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Table 55: 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 x106 Ul
) recovery (CDR) to the data
present at the input.

Table 56: GTP Transceiver User Clock Switching Characteristics(1)

Speed Grade
Symbol Description Conditions 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1LI -2LE
Frxoutr | TXOUTCLK maximum frequency 412500 | 412.500 | 234.375 | 234.375 | 234.375 | MHz
Frxout | RXOUTCLK maximum frequency 412,500 | 412.500 | 234.375 | 234.375 | 234.375 | MHz

Frxin TXUSRCLK maximum frequency 16-bit data path 412.500 | 412.500 | 234.375 | 234.375 | 234.375 | MHz

Frxin RXUSRCLK maximum frequency | 16-bit data path 412.500 | 412.500 | 234.375 | 234.375 | 234.375 | MHz

Frxing TXUSRCLK2 maximum frequency | 16-bit data path 412,500 | 412.500 | 234.375 | 234.375 | 234.375 | MHz

Frxing RXUSRCLK2 maximum frequency | 16-bit data path 412.500 | 412,500 | 234.375 | 234.375 | 234.375 | MHz

Notes:
1. Clocking must be implemented as described in 7 Series FPGAs GTP Transceiver User Guide (UG482).
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Table 57: GTP Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units
FaTpTX Serial data rate range 0.500 - Fotpmax | Gb/s
TRTX TXrise 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
TJes Total Jitter(@)(®) - - 0.30 ul
. . 6.6 Gb/s
DJg s Deterministic Jitter(2)(®) - - 0.15 ul
Tds 0 Total Jitter(@)(®) - - 0.30 ul
. . 5.0 Gb/s
DJs g Deterministic Jitter(2)(®) - - 0.15 ul
Tdyos Total Jitter(2)(©) - - 0.30 ul
: — 4.25 Gb/s
DJ4o5 Deterministic Jitter(2)(®) - - 0.15 ul
TJ3.75 Total Jitter(@)(®) - - 0.30 ul
. . 3.75 Gb/s
DJ3 75 Deterministic Jitter(2)(®) - - 0.15 ul
TJ Total Jitter(2)(3) - - 0.2 ul
3.2 — 3.20 Gb/s@
DJ3 o Deterministic Jitter(2)(®) - - 0.1 ul
TJ Total Jitter(2)(3) - - 0.32 ul
82l - 3.20 Gb/s(®
DJ3 oL Deterministic Jitter(2)(®) - - 0.16 ul
Tdos Total Jitter(@)®) - - 0.20 ul
: B 2.5 Gb/s(®)
DJs 5 Deterministic Jitter(2)(®) - - 0.08 ul
TJ Total Jitter(2)(3) - - 0.15 ul
1.25 = 1.25 Gb/s(?)
DJ1 o5 Deterministic Jitter(2)(®) - - 0.06 ul
TJs00 Total Jitter(@)®) - - 0.1 ul
— 500 Mb/s
DJsgo Deterministic Jitter(2)(®) - - 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 58: 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_SJg6 Sinusoidal Jitter(®) 6.6 Gb/s 0.44 - - ul
JT_SJs0 Sinusoidal Jitter(®) 5.0 Gb/s 0.44 - - ul
JT_SJs 05 Sinusoidal Jitter(®) 4.25 Gb/s 0.44 - - ul
JT_SJ375 Sinusoidal Jitter(®) 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(®) 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(®)

JT_TJSEg6 6.6 Gb/s 0.70 - - ul
JT_SJSE; Sinusoidal Jitter with Stressed | 3-2 Gb/s 0.1 - - ul
JT_SJSEg ¢ Eye(®) 6.6 Gb/s 0.1 - - ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. Alljitter values are based on a bit error ratio of 1e~12,
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 59 through Table 63, the 7 Series FPGAs GTP Transceiver User Guide (UG482) contains recommended settings for

optimal usage of protocol specific characteristics.

Table 59: 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 60: XAUI Protocol Characteristics

Description ‘ Line Rate (Mb/s)

‘ Min ‘ Max

Units

XAUI Transmitter Jitter Generation

Total transmitter jitter (T_TJ) ‘ 3125

‘ - \ 0.35

ul

XAUI Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance ’ 3125

‘ 0.65 \ -

ul

Table 61: PCI Express Protocol Characteristics(1)

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

‘ Units

PCI Express Transmitter Jitter Generation

PCI Express Gen 1 Total transmitter jitter 2500

- 0.25

ul

PCI Express Gen 2 Total transmitter jitter 5000

- 0.25

Ul

PCI Express Receiver High Frequency Jitter Tolerance

PCI Express Gen 1 Total receiver jitter tolerance 2500

0.65 -

ul

Receiver inherent timing error
PCI Express Gen 2(2) — — 5000
Receiver inherent deterministic timing error

0.40 -

ul

0.30 -

ul

Notes:

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

Table 62: CEI-6G Protocol Characteristics

Description ‘ Line Rate (Mb/s) ‘ Interface

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(?) ‘ 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 63: 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 J
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
More information and documentation on solutions for PCI Express designs can be found at:
www.xilinx.com/products/technology/pci-express.html
Table 64: Maximum Performance for PCI Express Designs
Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1LI -2LE
FpiPECLK Pipe clock maximum frequency 250.00 250.00 250.00 250.00 250.00 MHz
FusercLk User clock maximum frequency 250.00 250.00 250.00 250.00 250.00 MHz
FusercLke User clock 2 maximum frequency 250.00 250.00 250.00 250.00 250.00 MHz
FporpcLK DRP clock maximum frequency 250.00 250.00 250.00 250.00 250.00 MHz
Notes:
1. Referto PG054, 7 Series FPGAs Integrated Block for PCI Express Product Guide for specific supported core configurations.
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XADC Specifications
Table 65: XADC Specifications
Parameter Symbol Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Vecapc = 1.8V = 5%, Vrgrp = 1.25V, VRepn = 0V, ADCCLK = 26 MHz, -55°C < Tj < 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 - - 1 MS/s
Signal to Noise Ratio(2) \ SNR FsampLE = 500KS/s, Fi\ = 20 kHz 60 - - dB
RMS Code Noise External 1.25V reference - - 2 LSBs
On-chip reference - 3 - LSBs
Total Harmonic Distortion(@ \ THD FsampLE = 500KS/s, Fi\ = 20 kHz 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 - Veeape \
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 %
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Table 65: 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 \
On-Chip Reference Ground Vgegp pin to AGND, 1.2375| 1.25 | 1.2625 \
—-40°C <T;<100°C
Ground VRggp pin to AGND, 1.225 | 1.25 1.275 \
—-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.

o

Only specified for bitstream option XADCEnhancedLinearity = ON.

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

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

5. Any variation in the reference voltage from the nominal Vgggp = 1.25V and Vggpy = OV will result in a deviation from the ideal transfer
function. This also impacts the accuracy of the internal sensor measurements (i.e., temperature and power supply). However, for external

ratiometric type applications allowing reference to vary by +4% is permitted.

Configuration Switching Characteristics
Table 66: Configuration Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.95V 0.9V Units
-3 2-2LE | -1 1Ll -2LE

Power-up Timing Characteristics
Tp (M Program latency 5.00 5.00 5.00 5.00 5.00 ms, Max
Tpor" Power-on reset (50 ms ramp rate time) 10/50 10/50 10/50 10/50 10/50 |ms, Min/Max

Power-on reset (1 ms ramp rate time) 10/35 10/35 10/35 10/35 10/35 |ms, Min/Max
TPROGRAM Program pulse width 250.00 250.00 250.00 250.00 250.00 ns, Min
CCLK Output (Master Mode)
Ticek Master CCLK output delay 150.00 150.00 150.00 150.00 150.00 ns, Min
TumcekL Master CCLK clock Low time duty cycle 40/60 40/60 40/60 40/60 40/60 | %, Min/Max
TMmCcKH Master CCLK clock High time duty cycle 40/60 40/60 40/60 40/60 40/60 | %, Min/Max
Fmeck Master CCLK frequency 100.00 100.00 100.00 100.00 70.00 MHz, Max

Master CCLK frequency for AES encrypted x16 | 50.00 50.00 50.00 50.00 35.00 MHz, Max
Fmcek_sTarT | Master CCLK frequency at start of configuration 3.00 3.00 3.00 3.00 3.00 MHz, Typ
FmcektoL Frequency tolerance, master mode with respect +50 +50 +50 +50 +50 %, Max

to nominal CCLK
CCLK Input (Slave Modes)
TscekL Slave CCLK clock minimum Low time 2.50 2.50 2.50 2.50 2.50 ns, Min
TscekH Slave CCLK clock minimum High time 2.50 2.50 2.50 2.50 2.50 ns, Min
Fscek Slave CCLK frequency 100.00 100.00 100.00 100.00 70.00 MHz, Max
EMCCLK Input (Master Mode)
TemcekL External master CCLK Low time 2.50 2.50 2.50 2.50 2.50 ns, Min
TemcckH External master CCLK High time 2.50 2.50 2.50 2.50 2.50 ns, Min
Femcck External master CCLK frequency 100.00 100.00 100.00 100.00 70.00 MHz, Max
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Table 66: Configuration Switching Characteristics (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 2M2LE | -1 1L -2LE

Internal Configuration Access Port

Ficapck Internal configuration access port (ICAPE2) 100.00 100.00 100.00 100.00 70.00 MHz, Max
clock frequency

Master/Slave Serial Mode Programming Switching

Tpocek! DIN setup/hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 5.00/0.00 | ns, Min

Teekp

Tcco DOUT clock to out 8.00 8.00 8.00 8.00 9.00 ns, Max

SelectMAP Mode Programming Switching

Tsmpcek! D[31:00] setup/hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.50/0.00 | ns, Min

Tsmcckp

Tsmescek! CSI_B setup/hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 5.00/0.00 | ns, Min

Tsmcckes

Tsmweek! RDWR_B setup/hold 10.00/0.00/10.00/0.00|10.00/0.00{10.00/0.00{12.00/0.00| ns, Min

Tsmockw

Tsmckeso CSO_B clock to out (330 Q pull-up resistor 7.00 7.00 7.00 7.00 8.00 ns, Max
required)

Tsmco D[31:00] clock to out in readback 8.00 8.00 8.00 8.00 10.00 ns, Max

Frecck Readback frequency 100.00 100.00 100.00 100.00 70.00 MHz, Max

Boundary-Scan Port Timing Specifications

TrapTCK/ TMS and TDI setup/hold 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | ns, Min

TrckTaP

TrckTDO TCK falling edge to TDO output 7.00 7.00 7.00 7.00 8.50 ns, Max

Frck TCK frequency 66.00 66.00 66.00 66.00 50.00 MHz, Max

BPI Flash Master Mode Programming Switching

Tepicco®@ A[28:00], RS[1:0], FCS_B, FOE_B, FWE_B, 8.50 8.50 8.50 8.50 10.00 ns, Max
ADV_B clock to out

Teripce/ D[15:00] setup/hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.50/0.00 | ns, Min

TspiceD

SPI Flash Master Mode Programming Switching

Tspince/ D[03:00] setup/hold 3.00/0.00 | 3.00/0.00 | 3.00/0.00 | 3.00/0.00 | 3.00/0.00 | ns, Min

Tspicc

Tspicem MOSI clock to out 8.00 8.00 8.00 8.00 9.00 ns, Max

Tspiccrc FCS_B clock to out 8.00 8.00 8.00 8.00 9.00 ns, Max

STARTUPE2 Ports

Tusrcclko | STARTUPE2 USRCCLKO input to CCLK output | 0.50/6.00 | 0.50/6.70 | 0.50/7.50 | 0.50/7.50 | 0.50/7.50 ns,

Min/Max

FeramoLK STARTUPE2 CFGMCLK output frequency 65.00 65.00 65.00 65.00 65.00 MHz, Typ

FcrameLkToL | STARTUPE2 CFGMCLK output frequency +50 +50 +50 +50 +50 %, Max
tolerance

DS181 (v1.21) September 27, 2016 www.xilinx.com

Product Specification Send Feedback 58


www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS181&Title=Artix-7%20FPGAs%20Data%20Sheet%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=2016.3&docPage=58

& XILINX Artix-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 66: Configuration Switching Characteristics (Cont’d)

Speed Grade

Symbol Description 1.0V 0.95V 0.9V Units
-3 2M2LE | -1 ALl -2LE
Device DNA Access Port
FONAGK DNA access port (DONA_PORT) | 100.00 | 100.00 | 100.00 | 100.00 | 70.00 | MHz, Max
Notes:

1. To support longer delays in configuration, use the design solutions described in 7 Series FPGA Configuration User Guide (UG470).
2. Only during configuration, the last edge is determined by a weak pull-up/pull-down resistor in the I/O.

eFUSE Programming Conditions

Table 67 lists the programming conditions specifically for eFUSE. For more information, see 7 Series FPGA Configuration User
Guide (UG470).

Table 67: eFUSE Programming Conditions(1)

Symbol Description Min Typ Max Units
IFs Vccaux Supply current — — Py —
T; Temperature range 15 _ 125 c
Notes:

1. The FPGA must not be configured during eFUSE programming.

Revision History

The following table shows the revision history for this document:

Date Version Description
09/26/2011 1.0 Initial Xilinx release.
11/07/2011 1.1 Revised the Vo specification in Table 11. Updated the AC Switching Characteristics based upon the

ISE 13.3 software v1.02 speed specification throughout document including Table 13 and Table 14.
Added MMCM_TggpgLay While adding MMCM_ to the symbol names of a few specifications in

Table 37 and PLL to the symbol names in Table 38. In Table 39 through Table 46, updated the pin-to-
pin description with the SSTL15 standard. Updated units in Table 46.

02/13/2012 1.2 Updated the Artix-7 family of devices listed throughout the entire data sheet. Updated the AC Switching
Characteristics based upon the ISE 13.4 software v1.03 for the -3, -2, and -1 speed grades and v1.00
for the -2L speed grade.

Updated summary description on page 1. In Table 2, revised V¢ for the 3.3V HR 1/O banks and
updated T;. Updated the notes in Table 5. Added MGTAVCC and MGTAVTT power supply ramp times
to Table 7. Rearranged Table 8, added Mobile_DDR, HSTL_|_18, HSTL_ll_18, HSUL_12,
SSTL135_R, SSTL15_R, and SSTL12 and removed DIFF_SSTL135, DIFF_SSTL18_l,
DIFF_SSTL18_ll, DIFF_HSTL_I, and DIFF_HSTL_II. Added Table 9 and Table 10. Revised the
specifications in Table 11. Revised V in Table 50. Updated the eFUSE Programming Conditions
section and removed the endurance table. Added the table. Revised Fryy and Fryn in Table 56.
Revised Iccapc and updated Note 1 in Table 65. Revised DDR LVDS transmitter data width in
Table 15. Removed notes from Table 27 as they are no longer applicable. Updated specifications in
Table 66. Updated Note 1 in Table 36.
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Date

Version

Description

06/01/2012

1.3

Reorganized entire data sheet including adding Table 43 and Table 47.

Updated Tgg, in Table 1. Updated Igptrandadded Ry tgrmto Table 3. Updated Power-On/Off Power
Supply Sequencing section with regards to GTP transceivers. In Table 8, updated many parameters
including SSTL135 and SSTL135_R. Removed Vgx column and added DIFF_HSUL_12 to Table 10.
Updated Vg in Table 11. Updated Table 15 and removed notes 2 and 3. Updated Table 16.
Updated the AC Switching Characteristics based upon the ISE 14.1 software v1.03 for the -3, -2, -2L
(1.0V), -1, and v1.01 for the -2L (0.9V) speed specifications throughout the document.

In Table 30, updated Reset Delays section including Note 10 and Note 11. In Table 56, replaced
FrxouT With Fg k. Updated many of the XADC specifications in Table 65 and added Note 2. Updated
and moved Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK section from
Table 66 to Table 37 and Table 38.

09/20/2012

1.4

In Table 1, updated the descriptions, changed V| and Note 2, and added Note 4. In Table 2, changed
descriptions and notes. Updated parameters in Table 3. Added Table 4. Revised the Power-On/Off
Power Supply Sequencing section. Updated standards and specifications in Table 8, Table 9, and
Table 10. Removed the XC7A350T device from data sheet.

Updated the AC Switching Characteristics section to the ISE 14.2 speed specifications throughout the
document. Updated the IOB Pad Input/Output/3-State discussion and changed Table 18 by adding
TioiBUFDISABLE:- Removed many of the combinatorial delay specifications and Tenek/Tckein from
Table 27.Changed Fprppax conditions in Table 37 and Table 38. Updated the GTP Transceiver
Specifications section, moved the GTP Transceiver DC characteristics section to the overall DC
Characteristics section, and added the GTP Transceiver Protocol Jitter Characteristics section. In
Table 65, updated Note 1. In Table 66, updated Tpop.

02/01/2013

1.5

Updated the AC Switching Characteristics based upon the 14.4/2012.4 device pack for ISE 14.4 and
Vivado 2012.4, both at v1.07 for the -3, -2, -2L (1.0V), -1 speed specifications, and v1.05 for the -2L
(0.9V) speed specifications throughout the document. Production changes to Table 13 and Table 14
for -3, -2, -2L (1.0V), -1 speed specifications.

Revised Ipcy and Ipcoyt and added Note 5 in Table 1. Added Note 2 to Table 2. Updated Table 5.
Added minimum current specifications to Table 6. Removed SSTL12 and HSTL_I_12 from Table 8.
Removed DIFF_SSTL12 from Table 10. Updated Table 13. Added a 2:1 memory controller section to
Table 16. Updated Note 1 in Table 34. Revised Table 36. Updated Note 1 and Note 2 in Table 49.
Updated Dyppy in Table 50. Updated V|pep in Table 51. Removed T ock and Tpyage and revised
FgcLk in Table 54. Updated Tp ock in Table 55. Updated Table 56. In Table 57, updated Trrx, TeTx:
V1xoosvppp » and revised Note 1 through Note 7. In Table 58, updated RXggt and RXppyToL @nd
revised Note 4 through Note 7. In Table 63, revised and added Note 1.

Revised the maximum external channel input ranges in Table 65. In Table 66, revised Fycck and
added the Internal Configuration Access Port section.

04/17/2013

1.6

Updated the AC Switching Characteristics based upon v1.07 of the ISE 14.5 and Vivado 2013.1 for the
-3, -2, -2L (1.0V), and -1 speed specifications, and v1.05 for the -2L (0.9V) speed specifications.
Production changes to Table 13 and Table 14 for -2L (0.9V) speed specifications.

In Table 1, revised V| (I/O input voltage) to match values in Table 4 and combined Note 4 with old Note
5 and then added new Note 5. Revised V| description, removed Note 10, and added Note 7 in Table 2.
Updated first 3 rows in Table 4. Also revised PCI33_3 voltage minimum in Table 8 to match values in
Table 1and Table 4. Added Note 1to Table 11. Removed Note 1 from Table 14. Updated Table 16 title.
Throughout the data sheet (Table 28, Table 29, and Table 44) removed the obvious note “A Zero “0”
Hold Time listing indicates no hold time or a negative hold time.”

09/04/2013

1.7

Added new Artix-7 devices (XC7A35T, XC7A50T, and XC7A75T) throughout. In Table 1, updated Ipgy
and IpcoyT for cases when floating, at VygrayT, of GND. Added back Note 1to Table 14. Added CPG
package to Table 50 and Table 52.

11/27/2013

1.8

Added automotive and expanded temperature range Artix-7 devices throughout. Added -1M and -1Q
speed grades throughout. Added reference to 7 Series FPGAs Overview, Defense-Grade 7 Series
FPGAs Overview, and XA Artix-7 FPGAs Overview in Introduction. In Table 2, added junction
temperature operating ranges for expanded (Q) and military (M) devices, and added Note 3. In Table 3,
removed commercial (C), industrial (), and extended (E) from descriptions of Ry term- Updated
temperature ranges in Table 4. Removed notes from Table 6. Added T, = 125°C to Conditions column
for Tyccoavecaux in Table 7. In AC Switching Characteristics, updated first paragraph, added

Table 12, and added -1Q/-1M speed grades to other tables in this section. In Table 52, added RB and
RS packages, and updated Fgrppax. In Table 65, updated ADC Accuracy, On-Chip Sensors, XADC
Reference sections and notes. Added TysrccoLko @and Fpnack to Table 66.
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Date

Version

Description

01/07/2014

1.9

In Table 13, promoted all XC7A75T speed grades from Advance to Production and all XQ7A50T speed
grades from Preliminary to Advance. In Table 14, inserted “Vivado tools 2013.3” for the production
XC7A75T speed grades.

01/23/2014

Updated the AC Switching Characteristics based upon ISE 14.7 and Vivado 2013.4. Updated Note 5
in Table 2. Removed pad pull-down @ V|y = 1.8V for Igpp in Table 3. Added Note 2 to Table 4.
Removed XQ7A50T fromTable 12, Table 13, and Table 14. In Table 13, changed speed grades for XA
Artix-7 FPGAs and defense-grade Artix-7Q family from -2 to -2l and -1 to -11, and moved all speed
grades of XA7A100T, and -11 and -2I speed grades of XQ7A100T from Preliminary to Production. In
Table 14, updated production software for XA7A100T and XQ7A100T. Added HSUL_12_F,
DIFF_HSUL_12_F, MOBILE_DDR_S, MOBILE_DDR_F, DIFF_MOBILE_DDR_S, and
DIFF_MOBILE_DDR_F to Table 17. Removed introductory text in Device Pin-to-Pin Output Parameter
Guidelines.

03/04/2014

Updated Note 2 in Table 4. In Table 13, moved XQ7A100T -1M speed grade from Preliminary to
Production. In Table 14, added production software for XQ7A100T -1M speed grade.

03/28/2014

In Table 5, added lCCINTQ! lCCOQ! ICCAUXQ’ and ICCBRAMQ values for XC7A35T, XC7A50T, XA7A35T,
XA7A50T, and XQ7A50T devices. In Table 6, added power-on current values for XC7A35T, XC7A50T,
XA7A35T, XA7A50T, and XQ7A50T devices. In Table 12, added row for XC7A35T, XC7A50T, and
XC7A75T devices. In Table 13, moved all speed grades of XC7A35T and XC7A50T devices from
Advance to Production, and added XQ7A50T. In Table 14, added XQ7A50T and production software
for XC7A35T and XC7A50T -3, -2, -2L (1.0V), -1, and -2L (0.9V) speed grades. For FIDELAYCTRL REF
in Table 25, updated REFCLK frequency of 300 MHz, added REFCLK frequency of 400 MHz, and
updated Note 1. In Table 36, added Tckskew data for XC7A35T and XC7A50T devices. In Table 39,
updated T ckor data for -1 and -2L (0.9V) speed grades of XC7A35T and XC7A50T devices. In
Table 40, updated T\ckorrar data for -1 and -2L (0.9V) speed grades of XC7A35T and XC7A50T
devices. In Table 41, added T ckormmcmcc data for -2L (0.9V) speed grade of XC7A35T and
XC7A50T devices. In Table 42, added T\ckorpLLcc data for -2L (0.9V) speed grade of XC7A35T and
XC7A50T devices. In Table 44, updated Tpgrp/Tpnep data for -2/-2L, -1, and -2L (0.9V) speed grades
of XC7A35T and XC7A50T devices. In Table 45, updated Tpgpmmemec! Trrmmcemce data for -1 and -2L
(0.9V) speed grades of XC7A35T and XC7A50T devices. In Table 46, updated Tpgp_ cc/TPHPLLCC
data for -1 and -2L (0.9V) speed grades of XC7A35T and XC7A50T devices. In Table 49, added
package skew values for XC7A35T, XC7A50T, XA7A35T, XA7A50T, and XQ7A50T devices.

05/13/2014

In AC Switching Characteristics, updated to Vivado 2014.1. In Table 12, updated Vivado 2014.1
version numbers and consolidated rows. In Table 13, moved all XA7A75T speed grades from Advance
to Preliminary and all XQ7A200T speed grades from Preliminary to Production. In Table 14, added
production software for XQ7A200T -2, -1, and -1M speed grades. Added timing data for XA7A35T,
XA7A50T, XA7A75T, and XQ7A50T devices to Table 39, Table 40, Table 41, Table 42, Table 44,
Table 45, and Table 46.

07/01/2014

Updated Note 2 in Table 4 per the customer notice XCN14014: 7 Series FPGA and Zynq-7000 AP SoC
I/O Undershoot Voltage Data Sheet Update. In Power-On/Off Power Supply Sequencing, added
sentence about there being no recommended sequence for supplies not shown. In AC Switching
Characteristics, updated to Vivado 2014.2. In Table 12, added row for XQ7A50T. In Table 13, moved
all XQ7A50T speed grades from Advance to Production. In Table 14, added production software for
XQ7A50T -2, -1, and -1M speed grades. In Table 36, added Tkskew Values for XA7A35T, XA7A50T,
and XQ7A50T. Updated description of T ckor in Table 39 and added Note 2. Updated description of
Tickorrarin Table 40 and added Note 2. In Table 50, moved DVppgyt value of 1000 mV from Max to
Min column, updated V |y DC parameter description, and added Note 2. Added “peak-to-peak” to labels
in Figure 3 and Figure 4. Added note after Figure 4. Added Note 1 to Table 64. In Table 66, replaced
USRCCLK Output with STARTUPE2 Ports and added FcrgmcLk and FerameLkToL-

09/23/2014

Removed 3.3V as descriptor of HR I/O banks throughout. Updated Note 3 in Table 5. In Table 13,
moved all XA7A35T and XA7A50T speed grades from Advance to Production, and all XA7A75T speed
grades from Preliminary to Production. In Table 14, added production software for XA7A35T, XA7A50T,
and XA7A75T -2, -1, and -1Q speed grades, and removed Note 2. Added I/O Standard Adjustment
Measurement Methodology.

10/09/2014

Added XC7A15T and XA7A15T devices. Added -1LI speed grade throughout. Updated Introduction.
Added -1LI (0.95V) to description of Voent and Veegrawm in Table 2. Updated Note 1 and added
Note 2 to Table 14.
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Date Version Description

11/19/2014 1.17 Replaced -2L speed grade with -2LE throughout. Updated descriptions of Voo nt @and Veocgram in
Table 2. Updated the AC Switching Characteristics based upon Vivado 2014.4. In Table 12, updated
Vivado software version and added a row for Voot = 0.95V. In Table 13, moved all speed grades for
all devices from Advance to Production. In Table 14, added Vivado 2014.4 software version to -1LlI
(0.95V) speed grade column for commercial devices and applicable speed grades for XC7A15T and
XA7A15T devices, and removed table notes. Added Selecting the Correct Speed Grade and Voltage
in the Vivado Tools. In Table 16, moved LPDDR2 row to end of 2:1 Memory Controllers section.
Updated speed grade heading row in Table 52.

03/18/2015 1.18 In Table 11, changed maximum V g\ value from 1.425V to 1.500V. Removed LVDS 1.8V standard from
Table 19 and Table 20. Removed minimum sample rate specification from Table 65.

09/24/2015 1.19 Updated first paragraph in Introduction. Assigned quiescent supply currents to -1LI speed grade
Artix-7Q devices in Table 5. In Table 14, changed -1LI speed grade Artix-7Q device cells from N/A to
blank and added Note 1. Removed DIFF_SSTL12 standard from Table 19 and Table 20. Changed -1LlI
speed grade Artix-7Q device cells from N/Ato blankin Table 36, Table 39, Table 40, Table 41, Table 42,
Table 44, Table 45, and Table 46. Added SBV484, FBV484, FBV676, and FFV1156 packages to
Table 49. Removed Pb-free G suffix from packages in Table 50 and Table 52.

11/24/2015 1.20 In AC Switching Characteristics, updated to Vivado 2015.4. In Table 13, added -1LI (0.95V) speed
grade to Production column for XQ7A50T, XQ7A100T, and XQ7A200T. In Table 14, removed table note
and added Vivado 2015.4 software version to -1LI (0.95V) speed grade column for XQ7A50T,
XQ7A100T, and XQ7A200T. In Table 36, added Tckskew for XQ7A50T, XQ7A100T, and XQ7A200T
at-1LI (0.95V) speed grade. Updated device pin-to-pin output parameter tables (Table 39 to Table 42)
and input parameter tables (Table 44 to Table 46) for XQ7A50T, XQ7A100T, and XQ7A200T at -1LlI
(0.95V) speed grade.

09/27/2016 1.21 Added XC7A12T and XC7A25T devices. Updated the AC Switching Characteristics based upon
Vivado 2016.3. In Table 19, updated Vj;eag values for LVCMOS 3.3V, LVTTL 3.3V, and PCI33 3.3V,

and removed note 1. Removed LVDCI_15, HSLVDCI_15, LVDCI_15, and HSLVDCI_18 I/O standards
from Table 20.

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 IS" 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 advise you of any corrections or update. 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.ntm#tos; IP cores
may be subject to warranty and support terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended
to be fail-safe or for use in any application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products in
such critical applications, please refer to Xilinx's Terms of Sale which can be viewed at www.xilinx.com/legal.htm#tos.

AUTOMOTIVE APPLICATIONS DISCLAIMER

AUTOMOTIVE PRODUCTS (IDENTIFIED AS “XA" IN THE PART NUMBER) ARE NOT WARRANTED FOR USE IN THE DEPLOYMENT OF AIRBAGS
OR FOR USE IN APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE (“SAFETY APPLICATION") UNLESS THERE IS A SAFETY CONCEPT OR
REDUNDANCY FEATURE CONSISTENT WITH THE ISO 26262 AUTOMOTIVE SAFETY STANDARD (“SAFETY DESIGN"). CUSTOMER SHALL,
PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY TEST SUCH SYSTEMS FOR SAFETY
PURPOSES. USE OF PRODUCTS IN A SAFETY APPLICATION WITHOUT A SAFETY DESIGN IS FULLY AT THE RISK OF CUSTOMER, SUBJECT
ONLY TO APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON PRODUCT LIABILITY.
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