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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
oo1e 1128 e 8, 208 s s com Coorema]
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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, 1.35V, 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
XA7A12T N/A 48 N/A 48 N/A N/A mA
XA7A15T N/A 95 N/A 95 N/A N/A mA
XA7A25T N/A 48 N/A 48 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
XA7A12T N/A 1 N/A 1 N/A N/A mA
XA7A15T N/A 1 N/A 1 N/A N/A mA
XA7A25T 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 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
XA7A12T N/A 13 N/A 13 N/A N/A mA
XA7A15T N/A 22 N/A 22 N/A N/A mA
XA7A25T N/A 13 N/A 13 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
XA7A75T 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
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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
lcceramq | Quiescent Voegram 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
XA7A12T N/A 1 N/A 1 N/A N/A mA
XA7A15T N/A 2 N/A 2 N/A N/A mA
XA7A25T N/A 1 N/A 1 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
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 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 6 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
XA7A12T lccint + 120 lccauxq + 40 Iccoq + 40 mA per bank lcceramQ + 60 mA
XA7A15T lccintq + 120 lccauxq + 40 lccoq + 40 mA per bank lccBrAamQ + 60 mA
XA7A25T lceintg + 120 lccauxq + 40 Iccoq + 40 mA per bank lcceramaq + 60 mA
XA7A35T lccintg + 120 lccauxq + 40 Iccoq + 40 mA per bank lcceramQ + 60 mA
XA7A50T lccintq + 120 lccauxq + 40 lccoq + 40 mA per bank lccBramQ + 60 mA
XA7A75T lceintg + 170 lccauxq + 40 Iccoq + 40 mA per bank lcceramq + 60 mA
XA7A100T lccintg + 170 lccauxq + 40 Iccoq + 40 mA per bank lcceramQ + 60 mA
XQ7A50T lccintq + 120 lccauxq + 40 lccoq + 40 mA per bank lccBramq + 60 mA
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Table 6: Power-On Current for Artix-7 Devices (Cont’d)

Device lccinTmIN lccauxmin lccomin lccBrAMMIN Units
XQ7A100T lcaintq + 170 lccauxq + 40 lccoq + 40 mA per bank lcceraMQ + 60 mA
XQ7A200T lccintq + 340 lccauxq + 50 lccoq + 40 mA per bank lccBramq + 80 mA
Table 7: Power Supply Ramp Time

Symbol Description Conditions Min Max Units
TvceinT Ramp time from GND to 90% of VooinT 0.2 50 ms
Tveco Ramp time from GND to 90% of Vgco 0.2 50 ms
Tvccaux Ramp time from GND to 90% of Vccaux 0.2 50 ms
Tvcesram 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,=285°C - 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 Vsco 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 Vceco — 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 | Vggr—0.100 | Vggg +0.100 |Vgeo + 0.300 0.400 Voco—0.400 | 16.00 | —16.00
HSUL_12 —0.300 | Vggr—0.130 | Vggr+0.130 Voo +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% Voco | 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 |Veeo +0.300 |Vego/2 —0.150|Vego/2 +0.150|  8.90 | —8.90
SSTL15 —0.300 | Vggr—0.100 | Vggr+0.100 |Vgeo + 0.300 |Vgeo/2 —0.175|Vego/2 + 0175 13.00 | —13.00
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Table 8: SelectlO DC Input and Output Levels(1)(2) (Cont’d)

/O Standard ViL Vin VoL Vou loL lon
V, Min V, Max V, Min V, Max V, Max V, Min mA, Max| mA, Min
SSTL15_R —0.300 | VRge—0.100 | Vggg +0.100 |Veeo + 0.300 |Vego/2 — 0.175|Vego/2 +0.175| 890 | —8.90
SSTL18_| —0.300 | Vggr—0.125 | Vggg +0.125 |Veo + 0.300 |Veco/2 — 0.470 | Veco/2 +0.470|  8.00 | —8.00
SSTL18_lI —0.300 | Vggr—0.125 | Vggp+0.125 |Vgeo + 0.300 |Veeo/2 — 0.600 | Vego/2 + 0.600| 13.40 | —13.40
Notes:

Tested according to relevant specifications.

3.3V and 2.5V standards are only supported in HR I/O 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

Veu(?) Vn(2) V, (3) Vap4

I/0 Standard Icm D ocm oD

V, Min |V, Typ| V,Max |V,Min |V, Typ|V,Max| V, Min Vv, Typ V,Max |V, Min‘V, Typ‘v, Max
BLVDS_25 0.300 | 1.200 1.425 0.100 - - - 1.250 - Note 5
MINI_LVDS_25| 0.300 | 1.200 | Vgcaux | 0.200 | 0.400 | 0.600 1.000 1.200 1.400 0.300 | 0.450 | 0.600
PPDS_25 0.200 | 0.900 | Vgcaux | 0.100 | 0.250 | 0.400 0.500 0.950 1.400 0.100 | 0.250 | 0.400
RSDS_25 0.300 | 0.900 1.500 0.100 | 0.350 | 0.600 1.000 1.200 1.400 0.100 | 0.350 | 0.600
TMDS_33 2.700 | 2.965 3.230 0.150 | 0.675 | 1.200 | Vcco—0.405 | Vecp—0.300 |Vico—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. Vpcw is the output common mode voltage.
4. Vgp is the output differential voltage (Q — Q).
5. Vgp for BLVDS will vary significantly depending on topology and loading.

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 Vcco—0.400 8.00 -8.00
DIFF_HSTL_I_18 0.300 | 0.900 | 1.425 | 0.100 - 0.400 Vceo—0.400 8.00 -8.00
DIFF_HSTL_II 0.300 | 0.750 | 1.125 | 0.100 - 0.400 Vecco—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% Vcco 80% Vo 0.100 -0.100
DIFF_MOBILE_DDR| 0.300 | 0.900 | 1.425 | 0.100 | — 10% Veeo 90% Veeo 0.100 —0.100
DIFF_SSTL135 0.300 | 0.675 | 1.000 | 0.100 - (Veco/2) —0.150 | (Veco/2) + 0.150 13.0 -13.0
DIFF_SSTL135_R | 0.300 | 0.675 | 1.000 | 0.100 | - | (Veeo/2) - 0.150 | (Veco/2) + 0.150 8.9 -8.9
DIFF_SSTL15 0.300 | 0.750 | 1.125 | 0.100 | - | (Vgeo/2) —0.175 | (Veeo/2) + 0.175 13.0 -13.0
DIFF_SSTL15_R 0.300 | 0.750 | 1.125 | 0.100 | - | (Vggo/2) —0.175 | (Vgeo/2) +0.175 8.9 -8.9
DIFF_SSTL18_lI 0.300 | 0.900 | 1.425 | 0.100 - (Veco/2) —0.470 | (Veeo/2) + 0.470 8.00 -8.00
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Table 10: Complementary Differential SelectlO DC Input and Output Levels (Cont’d)

Vien" Vip? Vo ® Vou® | 1
/O Standard ICM ID oL OH oL OH
V, Min | V,Typ |V, Max| V,Min |V, Max V, Max V, Min mA, Max mA, Min
DIFF_SSTL18_lI 0.300 | 0.900 | 1.425 | 0.100 | - | (Vgeo/2) —0.600 | (Vooo/2) + 0.600 13.4 -13.4
Notes:
1. Vicm is the input common mode voltage.
2. Vpis the input differential voltage (Q - Q).
3. Vg is the single-ended low-output voltage.
4. Vopy is the single-ended high-output voltage.
LVDS DC Specifications (LVDS_25)
Table 11: LVDS_25 DC Specifications(1)

Symbol DC Parameter ‘ Conditions Min Typ Max Units
Vceo Supply Voltage 2.375 | 2,500 | 2.625 \
VoH Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 v
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.700 - - v
Vobirr Differential Output Voltage: Rt = 100 Q across Q and Q signals 247 350 600 mV

(Q-Q), Q= High
(Q-Q), Q=High
Voom Output Common-Mode Voltage Rt =100 Q across Q and Q signals 1.000 | 1.250 | 1.425 \%
ViDIFE Differential Input Voltage: 100 350 600 mV
(Q-Q), Q=High
(Q-Q), Q =High
Vicm Input Common-Mode Voltage 0.300 | 1.200 | 1.500 \'%
Notes:

1. Differential inputs for LVDS_25 can be placed in banks with Vo levels that are different from the required level for outputs. Consult the
7 Series FPGAs SelectlO Resources User Guide (UG471) for more information.
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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 and
Vivado® Design Suite as outlined in Table 12.

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

Version In: Typical Veeont .
ISE 14.7 | Vivado 2018.2 (Table 2) Device

N/A 1.22 1.0V XC7A12T, XC7A15T, XC7A25T, XC7A35T, XC7A50T, XC7A75T

N/A 1.22 0.95V XC7A12T, XC7A15T, XC7A25T, XC7A35T, XC7A50T, XC7A75T, XC7A100T,
XC7A200T

N/A 1.14 0.9V XC7A12T, XC7A15T, XC7A25T, XC7A35T, XC7A50T, XC7A75T

1.10 1.22 1.0V XC7A100T, XC7A200T

1.07 1.14 0.9v XC7A100T, XC7A200T

N/A 1.15 1.0V XA7A12T, XA7A15T, XA725T, XA7A35T, XA7A50T, XA7A75T

1.07 1.15 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

Speed Grade Designations

Device
Advance Preliminary Production

XC7A12T -3, -2, -1, -1LI (0.95V), and -2LE (0.9V)
XC7A15T -3, -2, -2LE (1.0V), -1, -1LI (0.95V), and -2LE (0.9V)
XC7A25T -3, -2, -1, -1LI (0.95V), and -2LE (0.9V)
XC7A35T -3, -2, -2LE (1.0V), -1, -1LI (0.95V), and -2LE (0.9V)
XC7A50T -3, -2, -2LE (1.0V), -1, -1LI (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, -1L1 (0.95V), and -2LE (0.9V)
XA7A12T 21, -11,and -1Q
XA7A15T -2I, -1l, and -1Q
XA7A25T 21, -11,and -1Q
XA7A35T 21, -11,and -1Q
XA7A50T -2, -1l, 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, -11, -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 Vivado tools Vivado tools 2017.4 v1.20 N/A N/A Vivado tools Vivado tools
2018.2 v1.22 2017.4v1.20 | 2018.1 v1.14
XC7A15T Vivado tools 2014.4 v1.14 N/A N/A Vivado tools Vivado tools
2014.4v1.14 | 2014.4 v1.10
XC7A25T Vivado tools Vivado tools 2017.4 v1.20 N/A N/A Vivado tools Vivado tools
2018.2v1.22 2017.4v1.20 | 2018.1 v1.14
XC7A35T Vivado tools 2013.4 v1.11 N/A N/A Vivado tools Vivado tools
2014.4v1.14 | 2013.4 v1.08
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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
XC7A50T Vivado tools 2013.4 v1.11 N/A N/A Vivado tools Vivado tools
2014.4v1.14 | 2013.4 v1.08
XC7A75T Vivado tools 2013.3 v1.10 N/A N/A Vivado tools Vivado tools
2014.4 v1.14 | 2013.3v1.07
XC7A100T ISE tools 14.4 or Vivado tools 2012.4 with the N/A N/A Vivado tools | |SE tools 14.5
14.4/2012.4 device pack v1.07 2014.4v1.14 or Vivado
XC7A200T ISE tools 14.4 or Vivado tools 2012.4 with the N/A N/A Vivado tools | tools 2013.1
14.4/2012.4 device pack v1.07 2014.4 v1.14 v1.05
XA7A12T N/A Vivado tools N/A Vivado tools 2018.1 v1.15 N/A N/A N/A
2018.1 v1.15
XA7A15T N/A Vivado tools N/A Vivado tools 2014.4 v1.14 N/A N/A N/A
2014.4v1.14
XA7A25T N/A Vivado tools N/A Vivado tools 2018.1 v1.15 N/A N/A N/A
2018.1 v1.15
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 orVivadotools | or Vivado tools
2013.1 v1.05 2013.1v1.05 | 2013.2v1.06
XQ7A50T N/A Vivado tools N/A Vivado tools N/A Vivado tools Vivado tools N/A
2014.2 v1.08 2014.2v1.08 2014.2v1.08 | 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
orVivadotools orVivadotools orVivadotools | 2015.4 v1.11
2013.1 v1.04 2013.1v1.04 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
orVivadotools orVivadotools orVivadotools | 2015.4 v1.11
2013.1 v1.04 2013.1v1.04 2013.2v1.05

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 xc7al00tfgg676-2L 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.
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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.
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 12.

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(3) 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).
3. The maximum PHY rate is 800 Mb/s in the CPG238 package.
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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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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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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
TiouFDIsaBLE | 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
oo1e 1128 e 8, 208 s s com e
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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

VMEeas

(Voltage Level When Taking
Delay Measurement)
—— Crer

(Probe Capacitance)

DS181_04_090514

Figure 1: Single-Ended Test Setup

Crer—= Rrer VMEeas

L1

DS181_05_090514

FPGA Output

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 M 0 1.25 0
LVCMOS, 3.3V LVCMOS33 1M 0 1.65 0
LVTTL, 3.3V LVTTL M 0 1.65 0
PCI33, 3.3V PCI33_3 25 10 1.65 0
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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.
Dete (125 g 12 s T
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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.
i on Crorena]
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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) us
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

DS181 (v1.25) June 18, 2018 www.xilinx.com
Product Specification l Send Feedback l o8


www.xilinx.com
https://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS181&Title=Artix-7%20FPGAs%20Data%20Sheet%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=1.25&docPage=28
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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'” ?euélioslitta Slzlzlggc;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

Treek_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_NGC 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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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