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& XILINX.

Artix-7 FPGAs Data Sheet: DC and Switching Characteristics

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

Symbol ‘ Description Min Max Units
Temperature
Tste Storage temperature (ambient) -65 150 °C
TeoL Maximum soldering temperature for Pb/Sn component bodies (©) - +220 °C
Maximum soldering temperature for Pb-free component bodies (6) - +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.

oar®N

The lower absolute voltage specification always applies.

For 1/0 operation, refer to UG471: 7 Series FPGAs SelectlO Resources User Guide.
The maximum limit applied to DC signals.

For maximum undershoot and overshoot AC specifications, see Table 4.

For soldering guidelines and thermal considerations, see UG475: 7 Series FPGA Packaging and Pinout Specification.

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

Symbol Description Min Typ Max Units

FPGA Logic

Voo Internal supply voltage 0.95 1.00 1.05 \
For -2L (0.9V) devices: internal supply voltage 0.87 0.90 0.93 \

Veeaux Auxiliary supply voltage 1.71 1.80 1.89 \

VceBraM Block RAM supply voltage 0.95 1.00 1.05 \'%

Veco®® Supply voltage for 3.3V HR I/0 banks 1.14 - 3.465 Y

Vi ®) I/O input voltage -0.20 - Veco +0.20|  V
I/0 input voltage for Vgeg and differential I/O standards -0.20 - 2.625 \Y

NG Maximum current t_hrough any pin_in a powered or unpowered bank - - 10 mA
when forward biasing the clamp diode.

Veegart” Battery voltage 1.0 - 1.89 \Y

GTP Transceiver

Vuatavec®© | Analog supply voltage for the GTP transmitter and receiver circuits 0.97 1.0 1.03 v

VMGTAVTT(S)(Q) gr:;ljc&g supply voltage for the GTP transmitter and receiver termination 117 10 103 Vv

XADC

Veeabc XADC supply relative to GNDADC 1.71 1.80 1.89 \'

VREFP Externally supplied reference voltage 1.20 1.25 1.30 \"
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Table 2: Recommended Operating Conditions(1)() (Cont'd)

Symbol ‘ Description Min Typ Max Units

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

T. Junction temperature operating range for extended (E) temperature 0 - 100 °C

J devices

Junction temperature operating range for industrial (I) temperature -40 - 100 °C
devices

Notes:

All voltages are relative to ground.

For the design of the power distribution system consult UG483, 7 Series FPGAs PCB Design and Pin Planning Guide.
Configuration data is retained even if Voo drops to OV.

Includes Vo of 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V.

The lower absolute voltage specification always applies.

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

VceparT is required only when using bitstream encryption. If battery is not used, connect Vocgart to either ground or Vocaux-
Each voltage listed requires the filter circuit described in UG482: 7 Series FPGAs GTP Transceiver User Guide.

Voltages are specified for the temperature range of T; = 0°C to +85°C.

©oOoNoORN =

Table 3: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Typ() | Max | Units
VDRINT Data retention V¢ n 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 HA
CciN® Die input capacitance at the pad - - 8 pF

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

Pad pull-up (when selected) @ V| =0V, Veep = 2.5V 68 - 250 HA
IrpU Pad pull-up (when selected) @ V| =0V, Voo = 1.8V 34 - 220 MA

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

Pad pull-up (when selected) @ V=0V, Veeo = 1.2V 12 - 120 pA
| Pad pull-down (when selected) @ V,\ = 3.3V 68 - 330 MA
RPD Pad pull-down (when selected) @ V;y = 1.8V 45 - 180 | pA
lccapc Analog supply current, analog circuits in powered up state - - 25 mA
lgart® Battery supply current - - 150 nA

Thevenin equivalent resistance of programmable input termination to Vgcp/2 28 40 55 Q

(UNTUNED_SPLIT_40) for commercial (C), and industrial (l), and extended (E)

temperature devices

Thevenin equivalent resistance of programmable input termination to Vgco/2 35 50 65 Q
Rin_TeErm™® | (UNTUNED_SPLIT_50) for commercial (C), and industrial (1), and extended (E)

temperature devices

Thevenin equivalent resistance of programmable input termination to Vgco/2 44 60 83 Q

(UNTUNED_SPLIT_60) for commercial (C), and industrial (1), and extended (E)

temperature devices
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Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Vooint: Veceramr Yecaux and Veco to achieve minimum current draw and
ensure that the I/Os are 3-stated at power-on. The recommended power-off sequence is the reverse of the power-on
sequence. If Vooint @and Vecgram have the same recommended voltage levels then both can be powered by the same
supply and ramped simultaneously. If Vecaux @nd Voo have the same recommended voltage levels then both can be
powered by the same supply and ramped simultaneously.

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

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

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

The recommended power-on sequence to achieve minimum current draw for the GTP transceivers is Voeoint VMaTAVCE:
VMGTAVTT OR VMGTAVCC! VCCINT’ VMGTAVTT' There is no recommended sequencing for VMGTVCCAUX' Both VMGTAVCC and
VeeinT €an be ramped simultaneously. The recommended power-off sequence is the reverse of the power-on sequence to
achieve minimum current draw.

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

*  When VMGTAVTT is powered before VMGTAVCC and VMGTAVTT - VMGTAVCC > 150 mV and VMGTAVCC < 0.7V, the
VmaeTavTT current draw can increase by 460 mA per transceiver during VycTtavec ramp up. The duration of the current
draw can be up to 0.3 X Tygtavee (ramp time from GND to 90% of Vygtavee)- The reverse is true for power-down.

b When VMGTAVTT is powered before VCCINT and VMGTAVTT - VCCINT > 150 mV and VCClNT < 0.7V, the VMGTAVTT current
draw can increase by 50 mA per transceiver during Vgt famp up. The duration of the current draw can be up to
0.3 X Tycent (ramp time from GND to 90% of Ve nT)- The reverse is true for power-down.
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DC Input and Output Levels

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

operating conditions at the Vo, and Vg test points. Only selected standards are tested. These are chosen to ensure that
all standards meet their specifications. The selected standards are tested at a minimum V¢ with the respective Vg and
Von voltage levels shown. Other standards are sample tested.

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

/0 Standard ViL Vin VoL Vou loL lon

V, Min V, Max V, Min V, Max V, Max V, Min mA, Max| mA, Min
HSTL_| —0.300 | Vggr—0.100 | Vggg +0.100 |Vgeo + 0.300 0.400 Voco—0.400 | 8.00 | -8.00
HSTL_I_18 —-0.300 | VRgr—0.100 | VRggr+0.100 |Vcco + 0.300 0.400 Veco—0.400 | 8.00 -8.00
HSTL_II —0.300 | Vgge—0.100 | Vggg+0.100 |Vgeo + 0.300 0.400 Voo —0.400 | 16.00 | —16.00
HSTL_II_18 —0.300 | VRge—0.100 | Vggg +0.100 |Vgeo + 0.300 0.400 Voeo—0.400 | 16.00 | —16.00
HSUL_12 —0.300 | Vggr—0.130 | VRgge+0.130 Voo +0.300|  20% Vego 80% Veco 0.10 | -0.10
LVCMOS12 —0.300 | 35% Vceo 65% Veco | Veco + 0.300 0.400 Voco —0.400 | Note 3 | Note 3
LVCMOS15 -0.300 | 35% Vceo 65% Voco | Veco + 0.300|  25% Veco 75% Veco | Note 4 | Note 4
LVCMOS18 -0.300 | 35% Vgco 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% Veeo 90% Veco 0.10 | -0.10
PCI33_3 -0.500 | 30% Vceo 50% Veco | Veco +0.500|  10% Veco 90% Veco 150 | —0.50
SSTL135 —0.300 | VRgr—0.090 | VRggr+0.090 |Vcco +0.300|Vego/2-0.150|Veep/2 +0.150| 13.00 | —13.00
SSTL135_R —0.300 | Vggr—0.090 | Vggg +0.090 |Vgeo +0.300 |Veeo/2 —0.150 | Veg/2 +0.150|  8.90 | —8.90
SSTL15 —0.300 | Vggr—0.100 | Vggr+0.100 |Vgeo + 0.300 |Voeo/2 —0.175|Vego/2 + 0175 13.00 | —13.00
SSTL15_R —0.300 | Vgge—0.100 | Vggg +0.100 |Veeo +0.300 |Veco/2 — 0.175|Vego/2 +0.175) 890 | —8.90
SSTL18_| —0.300 | Vggr—0.125 | Vggg +0.125 |Veo + 0.300 |Veeo/2 — 0.470 | Veoo/2 +0.470|  8.00 | —8.00
SSTL18_lI —0.300 | Vggr—0.125 | Vggp+0.125 |Vgeo + 0.300 |Voeo/2 — 0.600 | Vogo/2 + 0.600| 13.40 | —13.40
Notes:

ook b=

Tested according to relevant specifications.
3.3V and 2.5V standards are only supported in 3.3V I/O banks.
Supported drive strengths of 4, 8, or 12 mA in HR 1/O banks.
Supported drive strengths of 4, 8, 12, or 16 mA in HR 1/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 UG471: 7 Series FPGAs SelectlO Resources User Guide.
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I10B Pad Input/Output/3-State

Table 16 summarizes the values of standard-specific data input delay adjustments, output delays terminating at pads (based
on standard) and 3-state delays.

* Top is described as the delay from 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.

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

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

Table 16: 3.3V I0B High Range (HR) Switching Characteristics

Tiopi Tioor Tiotp
Speed Grade Speed Grade Speed Grade
I/0 Standard Units
1.0V 0.9V 1.0V 0.9V 1.0V 0.9V
-3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L -3 |-2/-2L| -1 -2L
LVTTL_S4 126 | 1.34 | 141 | 158 | 3.80 | 3.93 | 4.18 | 4.41 | 4.37 | 459 | 5.01 | 5.06 ns
LVTTL_S8 126 | 1.34 | 141 | 1.58 | 3.54 | 3.66 | 3.92 | 415 | 411 | 432 | 4.75 | 4.80 ns
LVTTL_S12 126 | 1.34 | 141 | 1.58 | 3.52 | 3.65 | 3.90 | 413 | 4.09 | 431 | 4.73 | 4.78 ns
LVTTL_S16 126 | 1.34 | 1.41 | 158 | 3.07 | 3.19 | 3.45 | 3.68 | 3.64 | 3.85 | 4.28 | 4.33 ns
LVTTL_S24 126 | 1.34 | 141 | 1.58 | 3.29 | 3.41 | 3.67 | 3.90 | 3.86 | 4.07 | 450 | 4.55 ns
LVTTL_F4 126 | 1.34 | 141 | 1.58 | 3.26 | 3.38 | 3.64 | 3.86 | 3.83 | 4.04 | 4.46 | 4.51 ns
LVTTL_F8 126 | 1.34 | 141 | 158 | 2.74 | 287 | 3.12 | 3.35 | 3.31 | 352 | 3.95 | 4.00 ns
LVTTL_F12 126 | 1.34 | 141 | 1.58 | 2.73 | 2.85 | 3.10 | 3.33 | 3.29 | 3.51 | 3.93 | 3.98 ns
LVTTL_F16 126 | 1.34 | 141 | 1.58 | 255 | 268 | 293 | 3.16 | 3.12 | 3.34 | 3.76 | 3.81 ns
LVTTL_F24 126 | 1.34 | 141 | 158 | 252 | 265 | 290 | 3.22 | 3.09 | 3.31 | 3.73 | 3.87 ns
LVDS_25 0.73 1 081 | 0.88 | 090 | 1.29 | 141 | 1.67 | 1.86 | 1.86 | 2.07 | 2.49 | 2.51 ns
MINI_LVDS_25 0.73 | 081 /088 | 090 |127 | 140 | 1.65 | 1.88 | 1.84 | 2.06 | 2.48 | 2.53 ns
BLVDS_25 073 1081 | 0.88 | 090|184 | 196 | 221 | 244 | 240 | 2.62 | 3.04 | 3.09 ns
RSDS_25 (point to point) 0.73 | 081 | 0.88 | 090 | 127 | 140 | 1.65 | 1.88 | 1.84 | 2.06 | 2.48 | 2.53 ns
PPDS_25 0.73 | 081 /088 | 090 | 129 | 141 | 1.67 | 1.88 | 1.86 | 2.07 | 2.49 | 2.53 ns
TMDS_33 073 |1 081 | 0.88 | 090|141 | 154 | 1.79 | 1.99 | 1.98 | 2.20 | 2.62 | 2.64 ns
PCI33_3 124 | 1.32 | 1.39 | 1.57 | 310 | 3.22 | 348 | 3.71 | 3.67 | 3.88 | 4.31 | 4.36 ns
HSUL_12 067 | 0.75 | 0.82 | 0.87 | 1.80 | 1.93 | 2.18 | 2.41 | 2.37 | 2.59 | 3.01 | 3.06 ns
DIFF_HSUL_12 068 | 0.76 | 0.83 | 0.88 | 1.80 | 1.93 | 2.18 | 2.21 | 2.37 | 259 | 3.01 | 2.86 ns
HSTL_I_S 067 | 0.75 | 0.82 | 0.87 | 1.62 | 1.74 | 1.99 | 219 | 219 | 240 | 2.82 | 2.84 ns
HSTL_II_S 065 | 073 | 080 | 085|141 | 154 | 1.79 | 199 | 1.98 | 2.20 | 2.62 | 2.64 ns
HSTL_I_18_S 067 | 075 082 | 087|129 | 141 | 1.67 | 1.86 | 1.86 | 2.07 | 2.49 | 2.51 ns
HSTL_II_18_S 066 | 0.75 | 0.81 | 0.87 | 1.41 | 154 | 1.79 | 1.97 | 1.98 | 2.20 | 2.62 | 2.62 ns
DIFF_HSTL_I_S 068 | 0.76 | 0.83 | 0.85 | 1.59 | 1.71 | 1.96 | 2.13 | 2.15 | 2.37 | 2.79 | 2.78 ns
DIFF_HSTL_II_S 0.68 | 0.76 | 0.83 | 0.85 | 1.51 | 1.63 | 1.88 | 2.07 | 2.08 | 2.29 | 2.71 | 2.72 ns
DIFF_HSTL_I_18_S 071 | 079 | 0.86 | 0.87 | 1.38 | 1.51 | 1.76 | 1.96 | 1.95 | 2.17 | 2.59 | 2.61 ns
DIFF_HSTL_II_18_S 0.70 | 0.78 | 0.85 | 0.87 | 1.46 | 1.58 | 1.84 | 2.00 | 2.03 | 2.24 | 2.67 | 2.65 ns
HSTL_I_F 067 | 075 082 | 087|110 | 122 | 148 | 1.69 | 1.67 | 1.88 | 2.31 | 2.34 ns
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Table 16: 3.3V I0B High Range (HR) Switching Characteristics (Contd)

Tiopi Tioor Tiotp
Speed Grade Speed Grade Speed Grade
I/0 Standard Units
1.0V 0.9V 1.0V 0.9V 1.0V 0.9V
-3 |-2/2L| -1 -2L -3 |-2/-2L| -1 -2L -3 |-2/-2L| -1 -2L
HSTL_II_F 065|073 | 080 |08 | 112 | 124 | 149 | 1.71 | 1.69 | 1.90 | 2.32 | 2.36 ns
HSTL_I_18_F 067 | 075 | 0.82 | 087 | 113 | 126 | 1.51 | 1.72 | 1.70 | 1.92 | 2.34 | 2.37 ns
HSTL_II_18_F 066 | 0.75 | 0.81 | 0.87 | 1.12 | 124 | 1.49 | 1.71 | 169 | 1.90 | 2.32 | 2.36 ns
DIFF_HSTL_I_F 068 | 0.76 | 0.83 | 0.85 | 1.18 | 1.30 | 1.56 | 1.77 | 1.75 | 1.96 | 2.39 | 2.42 ns
DIFF_HSTL_II_F 0.68 | 0.76 | 0.83 | 0.85 | 1.21 | 1.33 | 1.59 | 1.77 | 1.78 | 1.99 | 242 | 2.42 ns
DIFF_HSTL_I_18_F 0711079 1 0.86 | 0.87 | 1.21 | 1.33 | 1.59 | 1.77 | 1.78 | 1.99 | 242 | 2.42 ns
DIFF_HSTL_II_18_F 070 | 0.78 | 0.85 | 0.87 | 1.21 | 1.33 | 1.59 | 1.77 | 1.78 | 1.99 | 242 | 242 ns
LVCMOS33_54 126 | 1.34 | 141 | 162 | 3.80 | 3.93 | 4.18 | 4.41 | 4.37 | 459 | 5.01 | 5.06 ns
LVCMOS33_S8 126 | 1.34 | 141 | 162 | 352 | 3.65 | 3.90 | 413 | 4.09 | 431 | 473 | 4.78 ns
LVCMOS33_S12 126 | 1.34 | 1.41 | 1.62 | 3.09 | 3.21 | 3.46 | 3.69 | 3.65 | 3.87 | 429 | 4.34 ns
LVCMOS33_S16 126 | 1.34 | 141 | 1.62 | 3.40 | 352 | 3.77 | 4.00 | 3.97 | 4.18 | 4.60 | 4.65 ns
LVCMOS33_F4 126 | 1.34 | 141 | 162 | 3.26 | 3.38 | 3.64 | 3.86 | 3.83 | 4.04 | 4.46 | 4.51 ns
LVCMOS33_F8 126 | 1.34 | 141 | 162 | 274 | 287 | 3.12 | 3.35 | 3.31 | 3.52 | 3.95 | 4.00 ns
LVCMOSS33_F12 126 | 1.34 | 1.41 | 1.62 | 255 | 268 | 293 | 3.16 | 3.12 | 3.34 | 3.76 | 3.81 ns
LVCMOSS33_F16 126 | 1.34 | 141 | 162 | 255 | 268 | 293 | 3.16 | 3.12 | 3.34 | 3.76 | 3.81 ns
LVCMOS25_S4 112 | 1.20 | 1.27 | 143 | 3.13 | 3.26 | 3.51 | 3.72 | 3.70 | 3.91 | 4.34 | 4.37 ns
LVCMOS25_S8 112 | 1.20 | 1.27 | 1.43 | 2.88 | 3.01 | 3.26 | 3.49 | 3.45 | 3.67 | 4.09 | 4.14 ns
LVCMOS25_S12 112|120 (127 | 143 | 248 | 260 | 2.85 | 3.08 | 3.05 | 3.26 | 3.68 | 3.73 ns
LVCMOS25_S16 112 | 1.20 | 1.27 | 143 | 2.82 | 294 | 3.20 | 3.43 | 3.39 | 3.60 | 4.03 | 4.08 ns
LVCMOS25_F4 112 | 1.20 | 1.27 | 143 | 274 | 287 | 3.12 | 3.35 | 3.31 | 3.52 | 3.95 | 4.00 ns
LVCMOS25_F8 112|120 (127 | 143 | 218 | 2.30 | 256 | 2.79 | 2.75 | 296 | 3.39 | 3.44 ns
LVCMOS25_F12 112 | 1.20 | 1.27 | 143 | 216 | 229 | 254 | 2.77 | 273 | 2.95 | 3.37 | 3.42 ns
LVCMOS25_F16 112 | 1.20 | 1.27 | 143 | 2.01 | 213 | 239 | 261 | 258 | 2.79 | 3.21 | 3.26 ns
LVCMOS18_54 0.74 | 083 | 0.89 | 094 | 162 | 1.74 | 1.99 | 219 | 219 | 2.40 | 2.82 | 2.84 ns
LVCMOS18_S8 0.74 | 0.83 | 0.89 | 0.94 | 218 | 230 | 256 | 2.79 | 2.75 | 296 | 3.39 | 3.44 ns
LVCMOS18_S12 0.74 | 0.83 | 0.89 | 0.94 | 218 | 2.30 | 256 | 2.79 | 2.75 | 296 | 3.39 | 3.44 ns
LVCMOS18_S16 0.74 | 0.83 | 0.89 | 094 | 1.52 | 165 | 1.90 | 213 | 2.09 | 2.31 | 2.73 | 2.78 ns
LVCMOS18_S24 074 | 083 | 0.89 | 0.94 | 160 | 1.72 | 1.98 | 221 | 2.17 | 2.38 | 2.81 | 2.86 ns
LVCMOS18_F4 0.74 | 0.83 | 0.89 | 0.94 | 145 | 1.57 | 1.82 | 2.05 | 2.01 | 2.23 | 2.65 | 2.70 ns
LVCMOS18_F8 0.74 | 0.83 | 0.89 | 094 | 168 | 1.80 | 2.06 | 229 | 225 | 2.46 | 2.89 | 2.94 ns
LVCMOS18_F12 074 | 083 | 0.89 | 0.94 | 1.68 | 1.80 | 2.06 | 2.29 | 225 | 246 | 2.89 | 2.94 ns
LVCMOS18_F16 0.74 | 0.83 | 0.89 | 0.94 | 1.40 | 1.52 | 1.77 | 2.00 | 1.97 | 218 | 2.60 | 2.65 ns
LVCMOS18_F24 0.74 | 0.83 | 0.89 | 094 | 1.34 | 146 | 1.71 | 194 | 190 | 2.12 | 254 | 2.59 ns
LVCMOS15_S4 0.77 | 0.86 | 0.93 | 0.98 | 2.05 | 218 | 243 | 250 | 2.62 | 2.84 | 3.26 | 3.15 ns
LVCMOS15_S8 0.77 | 0.86 | 0.93 | 0.98 | 2.09 | 221 | 246 | 2.69 | 2.65 | 2.87 | 3.29 | 3.34 ns
LVCMOS15_S12 0.77 | 0.86 | 093 | 098 | 1.59 | 1.71 | 1.96 | 2.19 | 2.15 | 2.37 | 2.79 | 2.84 ns
LVCMOS15_S16 0.77 | 0.86 | 0.93 | 0.98 | 1.59 | 1.71 | 1.96 | 2.19 | 2.15 | 2.37 | 2.79 | 2.84 ns
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Output Serializer/Deserializer Switching Characteristics
Table 21: OSERDES Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
Setup/Hold
Tospck_p/Tosckp. b D input setup/hold with respect to CLKDIV | 0.42/0.03 | 0.45/0.03 | 0.63/0.03 | 0.44/-0.25 ns
Tospck_TTosckp_ 1" T input setup/hold with respect to CLK 0.69/-0.13 | 0.73/-0.13 | 0.88/~0.13 | 0.60/~0.25 | ns
Tospck_Te/Tosckp_12!" | T input setup/hold with respect to CLKDIV | 0.31/-0.13 | 0.34/-0.13 | 0.39/-0.13 | 0.46/=0.25 | ns
Toscck_oce/Tosckc_oce | OCE input setup/hold with respect to CLK | 0.32/0.58 | 0.34/0.58 | 0.51/0.58 | 0.21/~0.15 ns
Toscek s SR (reset) input setup with respect to 0.47 0.52 0.85 0.70 ns
CLKDIV
Toscck_Tce/Toscke_tce | TCE input setup/hold with respect to CLK | 0.32/0.01 | 0.34/0.01 | 0.51/0.01 | 0.22/-0.15 ns
Sequential Delays
Toscko_oq Clock to out from CLK to OQ 0.40 0.42 0.48 0.54 ns
Toscko_TQ Clock to out from CLK to TQ 0.47 0.49 0.56 0.63 ns
Combinatorial
Tospo_TTQ T input to TQ Out 0.83 0.92 1.11 1.18 ns
Notes:
1. Tospck_t2 and Togckp_T2 are reported as Togpok_T1/Tosckp_T in TRACE report.
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Input/Output Delay Switching Characteristics

Table 22: Input/Output Delay Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
IDELAYCTRL
TpLycco Rpy Reset to ready for IDELAYCTRL 3.67 3.67 3.67 3.22 us
FIDELAYCTRL_REF Attribute REFCLK frequency = 200.00(") 200.00 200.00 200.00 200.00 MHz
Attribute REFCLK frequency = 300.00(1) 300.00 | 300.00 N/A N/A MHz
IDELAYCTRL_REF_PRECISION | REFCLK precision +10 +10 +10 +10 MHz
TIDELAYCTRL_RPW Minimum Reset pulse width 59.28 59.28 59.28 52.00 ns
IDELAY
T|DELAYRESOLUT|ON IDELAY chain delay resolution 1/(32 X2X FREF) ps
Pattern dependent period jitter in delay 0 0 0 0 ps
chain for clock pattern.(2) per tap
Pattern dependent period jitter in delay +5 +5 +5 +5 ps
T chain for random data pattern per tap
IDELAYPAT_JIT (PRBS 23)(3)
Pattern dependent period jitter in delay +9 +9 +9 +9 ps
chain for random data pattern per tap
(PRBS 23)@
TIDELAY_CLK_MAX Maximum frequency of CLK input to IDELAY | 680.00 680.00 600.00 520.00 MHz
Tiocek ce/ Tipcke ce CE pin setup/hold with respect to C for 0.12/0.11 | 0.16/0.13 | 0.21/0.16 | 0.14/0.16 ns
- - IDELAY
Tiocek Inc! Tipcke INC INC pin setup/hold with respect to C for 0.12/0.16 | 0.14/0.18 | 0.16/0.22 | 0.10/0.23 ns
B B IDELAY
Tiocek RrsT/ Tipcke RsT RST pin setup/hold with respect to C for 0.15/0.09 | 0.16/0.11 | 0.18/0.14 | 0.22/0.19 ns
- B IDELAY
Tipbo_IDATAIN Propagation delay through IDELAY Note 5 Note 5 Note 5 Note 5 ps
Notes:
1. Average Tap Delay at 200 MHz = 78 ps, at 300 MHz = 52 ps.
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 TRACE report for actual values.
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Table 23: 10_FIFO Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L

10_FIFO Clock to Out Delays
TorFrFcko_po RDCLK to Q outputs 0.55 0.60 0.68 0.81 ns
Tcko_FLAGS Clock to IO_FIFO flags 0.55 0.61 0.77 0.55 ns
Setup/Hold
Teek /Teke b D inputs to WRCLK 0.47/0.02 | 0.51/0.02 | 0.58/0.02 | 0.76/-0.05 | ns
Tirrcck_wreN /TiFrckc_wren | WREN to WRCLK 0.42/-0.01 | 0.47/-0.01 | 0.53/~0.01 | 0.70/~0.05| ns
Torrcok RDEN'Torrckc rpen | RDEN to RDCLK 0.53/0.02 | 0.58/0.02 | 0.66/0.02 | 0.79/-0.02 | ns
Minimum Pulse Width
TPWH_I0_FIFO RESET, RDCLK, WRCLK 1.62 2.15 2.15 2.15 ns
TPwL 10_FIFO RESET, RDCLK, WRCLK 1.62 2.15 2.15 2.15 ns
Maximum Frequency
Fumax RDCLK and WRCLK 266.67 200.00 200.00 200.00 MHz
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CLB Switching Characteristics

Table 24: CLB Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
Combinatorial Delays
TiLo An —Dn LUT address to A 0.10 0.11 0.13 0.15 ns, Max
Tio2 An — Dn LUT address to AMUX/CMUX 0.27 0.30 0.36 0.41 ns, Max
Tio. s An — Dn LUT address to BMUX_A 0.42 0.46 0.55 0.65 ns, Max
Tito An —Dn inputs to A — D Q outputs 0.94 1.05 1.27 1.51 ns, Max
Taxa AX inputs to AMUX output 0.62 0.69 0.84 1.01 ns, Max
Taxs AX inputs to BMUX output 0.58 0.66 0.83 0.98 ns, Max
Taxc AX inputs to CMUX output 0.60 0.68 0.82 0.98 ns, Max
Taxp AX inputs to DMUX output 0.68 0.75 0.90 1.08 ns, Max
Texs BX inputs to BMUX output 0.51 0.57 0.69 0.82 ns, Max
Texp BX inputs to DMUX output 0.62 0.69 0.82 0.99 ns, Max
Texc CXinputs to CMUX output 0.42 0.48 0.58 0.69 ns, Max
Texp CX inputs to DMUX output 0.53 0.59 0.71 0.86 ns, Max
Toxp DX inputs to DMUX output 0.52 0.58 0.70 0.84 ns, Max
Sequential Delays
Tecko Clock to AQ — DQ outputs 0.40 0.44 0.53 0.62 ns, Max
TsHcko Clock to AMUX — DMUX outputs 0.47 0.53 0.66 0.73 ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Tas/TaH Ap — Dy input to CLK on A — D flip-flops 0.07/0.12 | 0.09/0.14 | 0.11/0.18 | 0.11/0.20 | ns, Min
Toick/Tckpl Ay — Dy input to CLK on A — D flip-flops 0.06/0.19 | 0.07/0.21 | 0.09/0.26 | 0.09/0.31 | ns, Min
Ay — Dy input through MUXs and/or carry logicto | 0.59/0.08 | 0.66/0.09 | 0.81/0.11 | 0.97/0.12 | ns, Min
CLK on A — D flip-flops
Tceck_cLs/ CE input to CLK on A — D flip-flops 0.15/0.00 | 0.17/0.00 | 0.21/0.01 |0.34/-0.01 | ns, Min
Tckee cLs
Tsrek/Tcksr SR input to CLK on A — D flip-flops 0.38/0.03 | 0.43/0.04 | 0.53/0.05 | 0.62/0.05 | ns, Min
Set/Reset
TsrMIN SR input minimum pulse width 0.52 0.78 1.04 0.95 ns, Min
Tra Delay from SR input to AQ — DQ flip-flops 0.53 0.59 0.71 0.83 ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops 0.52 0.58 0.70 0.83 ns, Max
Frog Toggle frequency (for export control) 1412 1286 1098 1098 MHz
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Block RAM and FIFO Switching Characteristics
Table 27: Block RAM and FIFO Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Block RAM and FIFO Clock-to-Out Delays
Trcko_po and Clock CLK to DOUT output (without 1.85 213 2.46 2.87 ns, Max
Treko po real! output register)(@)(3)
Clock CLK to DOUT output (with output 0.64 0.74 0.89 1.02 ns, Max
register)“)(®)
Trcko_po_ecc and Clock CLK to DOUT output with ECC 2.77 3.04 3.84 5.30 ns, Max
TROKO DO ECC REG (without output register)(2(©)
Clock CLK to DOUT output with ECC 0.73 0.81 0.94 1.11 ns, Max
(with output register)#)(©®)
TRCKO_DO_CASCOUT and Clock CLK to DOUT output with 2.61 2.88 3.30 3.76 ns, Max
TRCKO DO CASCOUT REG cascade (without output register)(@)
Clock CLK to DOUT output with 1.16 1.28 1.46 1.56 ns, Max
cascade (with output register)(4)
TRCKO_FLAGS Clock CLK to FIFO flags outputs(®) 0.76 0.87 1.05 1.14 ns, Max
TRCKO_POINTERS Clock CLK to FIFO pointers outputs(”) 0.94 1.02 1.15 1.30 ns, Max
TRCKO_PAR|TY_ECC Clock CLK to ECCPARITY in ECC 0.78 0.85 0.94 1.10 ns, Max
encode only mode
Trcko_spBaIT_Ecc and Clock CLK to BITERR (without output 2.56 2.81 3.55 4.90 ns, Max
TRCKO_SDBIT_ECC_REG register)
Clock CLK to BITERR (with output 0.68 0.76 0.89 1.05 ns, Max
register)
TRCKO_RDADDR_ECC and Clock CLK to RDADDR output with 0.75 0.88 1.07 1.15 ns, Max
TRCKO?RDADDR?ECC?REG ECC (WithOUt OUtpLIt register)
Clock CLK to RDADDR output with 0.84 0.93 1.08 1.29 ns, Max
ECC (with output register)
Setup and Hold Times Before/After Clock CLK
Treck_ADDRA/TRCKC_ADDRA ADDR inputs(®) 0.45/0.31 | 0.49/0.33 | 0.57/0.36 | 0.77/0.45 | ns, Min
TRock DI WE Nc/ Data input setup/hold time when block | 0.58/0.60 | 0.65/0.63 | 0.74/0.67 | 0.92/0.76 | ns, Min
TRCKD DI WF NC RAM is configured in WRITE_FIRST or
T NO_CHANGE mode(®)
TRDCK DI RF/TRCKD DI RF Data input Setup/hold time when block 0.20/0.29 0.22/0.34 0.25/0.41 0.29/0.38 | ns, Min
o T RAM is configured in READ_FIRST
mode(®)
TRDCK_D|_ECC/TRCKD_D|_ECC DIN |nputs with block RAM ECC in 0.50/0.43 0.55/0.46 0.63/0.50 0.78/0.54 | ns, Min
standard mode(®)
Trock_pi_eccow! DIN inputs with block RAM ECC 0.93/0.43 | 1.02/0.46 | 1.17/0.50 | 1.38/0.48 | ns, Min
TRcKD_DI_ECCW encode only(®
Trock pI_Ecc_FIFO! DIN inputs with FIFO ECC in standard | 1.04/0.56 | 1.15/0.59 | 1.32/0.64 | 1.55/0.77 | ns, Min
TRCKD_DI_ECG_FIFO mode®)
TRCCK_INJECTBITERR! Inject single/double bit error in ECC 0.58/0.35 | 0.64/0.37 | 0.74/0.40 | 0.92/0.48 | ns, Min
TRCKC_INJECTBITERR mode
Trook ENTRCKC_EN Block RAM enable (EN) input 0.35/0.20 | 0.39/0.21 | 0.45/0.23 | 0.57/0.26 | ns, Min
TRCCK_REGCE/TRCKC_REGCE CE input of OUtpUt register 0.24/0.15 0.29/0.15 0.36/0.16 0.40/0.19 ns, Min
TRCCKﬁRSTREG/TRCKciRSTREG Synchronous RSTREG input 0.29/0.07 0.32/0.07 0.35/0.07 0.41/0.07 ns, Min
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Clock Buffers and Networks
Table 29: Global Clock Switching Characteristics (Including BUFGCTRL)

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 2L

Tsceek_ce/Teccke. ce!” CE pins setup/hold 0.12/0.39 | 0.13/0.40 | 0.16/0.41 | 0.31/0.17 | ns
Teccck_s/Teccke. s'! S pins setup/hold 0.12/0.39 | 0.13/0.40 | 0.16/0.41 | 0.31/0.17 | ns
Teccko 0@ BUFGCTRL delay from 10/I1 to O 0.08 0.09 0.10 0.14 ns
Maximum Frequency
FMAX_BUFG Global clock tree (BUFG) | 628.00 | 628.00 | 464.00 | 394.00 | MHz
Notes:

1. Tgccocok_ce and Teooke 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 Tgccko o Values.

Table 30: Input/Output Clock Switching Characteristics (BUFIO)

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
Teiocko_ o Clock to out delay from I to O 1.11 1.26 1.54 1.56 ns
Maximum Frequency
FMAX_BUFIO 1/O clock tree (BUFIO) | 680.00 | 680.00 | 600.00 | 600.00 | MHz
Table 31: Regional Clock Buffer Switching Characteristics (BUFR)
Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
TBRcko_ 0 Clock to out delay from | to O 0.64 0.76 0.99 1.24 ns
TBRCKO O BYP Clopk to out delay from | to O with Divide Bypass 0.34 0.39 0.52 0.72 ns
2 attribute set
TBRDO_O Propagation delay from CLR to O 0.81 0.85 1.09 0.96 ns
Maximum Frequency
Fuax_surr(" Regional clock tree (BUFR) ‘ 420.00 ‘ 375.00 ‘ 315.00 ‘ 315.00 ‘ MHz
Notes:

1. The maximum input frequency to the BUFR and BUFMR is the BUFIO Fyax frequency.
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Table 44: Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO

Speed Grade
Symbol Description 1.0V 0.9V Units
3 | 22 | A 2L
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 | -0.16/1.89 | ns
Table 45: Sample Window
Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
TsampP Sampling error at receiver pins(!) 0.59 0.64 0.70 0.70 ns
TsaMP_BUFIO Sampling error at receiver pins using BUFIO®) 0.35 0.40 0.46 0.46 ns
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 46: Package Skew

Symbol Description Device Package Value Units

TpkGSKEW Package skew(1) XC7A100T CSG324 113 ps
FTG256 120 ps

FGG484 144 ps

FGG676 153 ps

XC7A200T SBG484 111 ps

FBG484 109 ps

FBG676 121 ps

FFG1156 151 ps

Notes:

1. These values represent the worst-case skew between any two SelectlO resources in the package: shortest delay to longest delay from die
pad to ball.
2. Package delay information is available for these device/package combinations. This information can be used to deskew the package.
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GTP Transceiver Specifications

GTP Transceiver DC Input and Output Levels

Table 47 summarizes the DC output specifications of the GTP transceivers in Artix-7 FPGAs. Consult UG482: 7 Series
FPGAs GTP Transceiver User Guide for further details.

Table 47: GTP Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DV Differential peak-to-peak output | Transmitter output swing is set to - - 1000 mV
PPOUT voltage() maximum setting
DC common mode output Equation based V - DV, /4 mV
VeMmouTbe voltage p q MGTAVTT PPOUT
Rout Differential output resistance - 100 - Q
VemouTac Common mode output voltage: AC coupled 1/2 VyeTavTT mV
Transmitter output pair (TXP and TXN) intra-pair skew - - 10 ps
- (FFG, FBG, SBG packages)
OSKEW Transmitter output pair (TXP and TXN) intra-pair skew - - 12 ps
(FGG, FTG, CSG packages)
DV Differential peak-to-peak input | External AC coupled 150 - 2000 mV
PPIN voltage
V|N Absolute input Voltage DC COUpled VMGTAVTT =1.2V —-200 - VMGTAVTT mV
Vemin Common mode input voltage DC coupled VygravTT = 1.2V - 2/3 VyGTavTT - mV
Rin Differential input resistance - 100 - Q
Cext Recommended external AC coupling capacitor(?) - 100 - nF
Notes:

1. The output swing and preemphasis levels are programmable using the attributes discussed in UG482: 7 Series FPGAs GTP Transceiver
User Guide and can result in values lower than reported in this table.

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

+V— P
o Single-Ended
] N Voltage
0 ds181_01_062811
Figure 1: Single-Ended Peak-to-Peak Voltage
+V —
0 / \ / \ Differential
/ \ / \ / Voltage
-V — P-N
ds181_02_062811
Figure 2: Differential Peak-to-Peak Voltage
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Table 48 summarizes the DC specifications of the clock input of the GTP transceiver. Consult UG482: 7 Series FPGAs GTP
Transceiver User Guide for further details.

Table 48: GTP Transceiver Clock DC Input Level Specification

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

GTP Transceiver Switching Characteristics
Consult UG482: 7 Series FPGAs GTP Transceiver User Guide for further information.

Table 49: GTP Transceiver Performance

Speed Grade
1.0V 0.9v
Symbol Description g.l",t,ﬂg: k 2 2IF-’ackage Type 1 2 Units
FFG | FGG | FFG | FGG | FFG | FGG | FFG | FGG
FBG FTG FBG FTG | FBG | FTG | FBG | FTG
SBG | CSG | SBG | CSG | SBG | CSG | SBG | CSG
FaTPmax Maximum GTP transceiver data rate 6.6 5.4 6.6 5.4 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
. 2 1.6-3.3 1.6-3.3 1.6-3.2 1.6-3.2 Gb/s
Faterance | PLLfine rate range 4 0.8-1.65 0.8-1.65 0.8-1.6 08-16 | Gbls
8 0.5-0.825 0.5-0.825 0.5-0.8 0.5-0.8 Gb/s
FaTtppLLrANGE | GTP transceiver PLL frequency 1.6-3.3 1.6-3.3 1.6-3.3 1.6-3.3 GHz
range
Table 50: GTP Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
FeTPDRPCLK GTPDRPCLK maximum frequency 175 175 156 125 MHz
Table 51: GTP Transceiver Reference Clock Switching Characteristics
Symbol Description Conditions All Speed Grades Units
Min Typ Max
Feclk Reference clock frequency range 60 - 660 MHz
TReLK Reference clock rise time 20% — 80% - 200 - ps
Trck Reference clock fall time 20% — 80% - 200 - ps
TpocRrer Reference clock duty cycle Transceiver PLL only 40 - 60 Y%
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Figure 3: Reference Clock Timing Parameters

Table 52: 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
reference clock, this is the time it
takes to lock the clock data - 50,000 2.3 x106 ul
recovery (CDR) to the data
present at the input.

T Clock recovery phase acquisition and
DLOCK | adaptation time.

Table 53: GTP Transceiver User Clock Switching Characteristics(!)

Speed Grade
Symbol Description Conditions 1.0V 0.9v Units
-3 -2/-2L -1 -2L
FrxouT TXOUTCLK maximum frequency 412.500 | 412.500 | 234.375 | 234.375 | MHz
Frxout RXOUTCLK maximum frequency 412.500 | 412.500 | 234.375 | 234.375 | MHz
Frxin TXUSRCLK maximum frequency 16-bit data path 412.500 | 412.500 | 234.375 | 234.375 | MHz
FrxIN RXUSRCLK maximum frequency 16-bit data path 412,500 | 412,500 | 234.375 | 234.375 | MHz
Frxine TXUSRCLK2 maximum frequency 16-bit data path 412.500 | 412.500 | 234.375 | 234.375 | MHz
Frxing RXUSRCLK2 maximum frequency 16-bit data path 412,500 | 412.500 | 234.375 | 234.375 | MHz

Notes:
1. Clocking must be implemented as described in UG482: 7 Series FPGAs GTP Transceiver User Guide.
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GTP Transceiver Protocol Jitter Characteristics

For Table 56 through Table 60, the UG482: 7 Series FPGAs GTP Transceiver User Guide contains recommended settings
for optimal usage of protocol specific characteristics.

Table 56: 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 57: 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 58: PCl 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 0.40 - ul
PCI Express Gen 2(2) 5000
Receiver inherent deterministic timing error 0.30 - ul
Notes:

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

Table 59: 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 ‘ - ‘ 0.3 ‘ ul
CEI-6G Receiver High Frequency Jitter Tolerance
Total receiver jitter tolerance(1) ‘ 4976-6375 ‘ CEI-6G-SR ‘ 0.6 ‘ - ‘ 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 60: CPRI Protocol Characteristics

Description Line Rate (Mb/s) Min Max Units
CPRI Transmitter Jitter Generation
614.4 - 0.35 ul
1228.8 - 0.35 ul
Total transmitter jitter 2457.6 - 035 Jl
3072.0 - 0.35 ul
4915.2 - 0.3 ul
6144.0 - 0.3 ul
CPRI Receiver Frequency Jitter Tolerance
614.4 0.65 - ul
1228.8 0.65 - ul
Total receiver jitter tolerance 2457.6 065 - J
3072.0 0.65 - ul
4915.2(1) 0.60 - ul
6144.0(1) 0.60 - ul

Notes:

1. Tested to CEI-6G-SR.

Integrated Interface Block for PCI Express Designs Switching Characteristics

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

Table 61: Maximum Performance for PCI Express Designs

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
FpiPECLK Pipe clock maximum frequency 250.00 250.00 250.00 250.00 MHz
FusercLk User clock maximum frequency 250.00 250.00 250.00 250.00 MHz
FusercLke User clock 2 maximum frequency 250.00 250.00 250.00 250.00 MHz
FporpcLK DRP clock maximum frequency 250.00 250.00 250.00 250.00 MHz
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Revision History

The following table shows the revision history for this document:

Date

Version

Description

09/26/11

1.0

Initial Xilinx release.

11/07/11

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 12 and Table 13.
Added MMCM_Tggpg ay While adding MMCM_ to the symbol names of a few specifications in

Table 34 and PLL to the symbol names in Table 35. In Table 36 through Table 43, updated the pin-to-
pin description with the SSTL15 standard. Updated units in Table 46.

02/13/12

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 I/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_I_18, HSTL_Il_18, HSUL_12,
SSTL135_R, SSTL15_R, and SSTL12 and removed DIFF_SSTL135, DIFF_SSTL18_l,
DIFF_SSTL18_lII, DIFF_HSTL_I, and DIFF_HSTL_II. Added Table 9 and Table 10. Revised the
specifications in Table 11. Revised V| in Table 47. Updated the eFUSE Programming Conditions
section and removed the endurance table. Added the table. Revised Fryy and Fryn in Table 53.
Revised Iccapc @nd updated Note 1 in Table 62. Revised DDR LVDS transmitter data width in

Table 14. Removed notes from Table 24 as they are no longer applicable. Updated specifications in
Table 63. Updated Note 1 in Table 33.

06/01/12

1.3

Reorganized entire data sheet including adding Table 40 and Table 44.

Updated Tgo in Table 1. Updated Igxrr and added Ry term to 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 Vgy column and added DIFF_HSUL_12 to Table 10.
Updated Vg in Table 11. Updated Table 14 and removed notes 2 and 3. Updated Table 15.

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 27, updated Reset Delays section including Note 10 and Note 11. In Table 53, replaced
Frxout With Fg k. Updated many of the XADC specifications in Table 62 and added Note 2. Updated
and moved Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK section from
Table 63 to Table 34 and Table 35.
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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 the Limited Warranties which can be viewed at http://www.xilinx.com/warranty.htm; 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 Critical
Applications: http://www.xilinx.com/warranty.htm#critapps.

AUTOMOTIVE APPLICATIONS DISCLAIMER

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