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

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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Table 6 shows the minimum current, in addition to Igcq, 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 Vo nT 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(1)

. lccintMIn lccauxmin lccomin lccBrRAMMIN .
Device Units
Typ(? Typ(® Typ®® Typ(®
XC7A100T lCClNTQ +170 ICCAUXQ +40 lCCOQ + 40 mA per bank ICCBRAMQ + 60 mA
XC7A200T ICClNTQ + 340 ICCAUXQ + 50 ICCOQ + 40 mA per bank ICCBRAMQ + 80 mA

Notes:

1. Use the Xilinx Power Estimator (XPE) spreadsheet tool (download at http://www.xilinx.com/power) to calculate maximum power-on currents.
2. Typical values are specified at nominal voltage, 25°C.

Table 7: Power Supply Ramp Time

Symbol Description Conditions Min Max Units
TvceINT Ramp time from GND to 90% of VNt 0.2 50 ms
Tveco Ramp time from GND to 90% of Veco 0.2 50 ms
TvccAux Ramp time from GND to 90% of Vecaux 0.2 50 ms
TvceBRAM Ramp time from GND to 90% of Vecpram 0.2 50 ms
Tveccozvecaux Allowed time per power cycle for Voco — Vecaux > 2.625V Ty =100°C - 200 ms

Ty= 85°C(1) - 800
TmaTavee Ramp time from GND to 90% of VygTtavce 0.2 50 ms
TuGTAVTT Ramp time from GND to 90% of ViygTavTT 0.2 50 ms
Notes:

1. Based on 240,000 power cycles with nominal Vg of 3.3V or 36,500 power cycles with worst case Vco of 3.465V.
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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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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 12 correlates the current status of each Artix-7
device on a per speed grade basis.

Table 12: Artix-7 Device Speed Grade Designations

Speed Grade Designations
Device
Advance Preliminary Production
XC7A100T 2L (0.9V) -3, -2, -2L (1.0V), -1
XC7A200T -2L (0.9V) -3, -2, -2L (1.0V), -1

Production Silicon and ISE 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 13 lists the production released Artix-7 device, speed grade, and the minimum corresponding supported speed
specification version and ISE software revisions. The ISE software and speed specifications listed are the minimum releases
required for production. All subsequent releases of software and speed specifications are valid.

Table 13: Artix-7 Device Production Software and Speed Specification Release

Speed Grade
Device 1.0V 0.9v
-3 -2/-2L -1 -2L
XC7A100T ISE 14.4 and Vivado 2012.4 with the 14.4/2012.4 device pack v1.07
XC7A200T ISE 14.4 and Vivado 2012.4 with the 14.4/2012.4 device pack v1.07
Notes:

1. Blank entries indicate a device and/or speed grade in advance or preliminary status.
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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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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 Distributed RAM Switching Characteristics (SLICEM Only)
Table 25: CLB Distributed RAM Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
Sequential Delays
TsHcko Clock to A — B outputs 0.98 1.09 1.32 1.54 ns, Max
TsHcko_ 1 Clock to AMUX — BMUX outputs 1.37 1.53 1.86 2.18 ns, Max
Setup and Hold Times Before/After Clock CLK
Tos_LrRaw/ToH_LRAM | A — D inputs to CLK 0.54/0.28 | 0.60/0.30 | 0.72/0.35 | 0.96/0.40 | ns, Min
Tas LRAMTAH_LRam | Address An inputs to clock 0.27/0.55 | 0.30/0.60 | 0.37/0.70 | 0.43/0.71 | ns, Min
Address An inputs through MUXs and/or carry logic | 0.69/0.18 | 0.77/0.21 | 0.94/0.26 | 1.11/0.29 | ns, Min
to clock
Tws_Lraw/TwH_Lram | WE input to clock 0.38/0.10 | 0.43/0.12 | 0.53/0.17 | 0.62/0.13 | ns, Min
Tceck LRV CE input to CLK 0.39/0.10 | 0.44/0.11 | 0.53/0.17 | 0.63/0.12 | ns, Min
TCKCE_LRAM
Clock CLK
TMPW_LRAM Minimum pulse width 1.05 1.13 1.25 0.82 ns, Min
Tmep Minimum clock period 2.10 2.26 2.50 1.64 ns, Min
Notes:
1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time.
2.  Tsncko also represents the CLK to XMUX output. Refer to TRACE report for the CLK to XMUX path.
CLB Shift Register Switching Characteristics (SLICEM Only)
Table 26: CLB Shift Register Switching Characteristics
Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Sequential Delays
TReG Clock to A — D outputs 1.19 1.33 1.61 1.89 ns, Max
TREG_MUX Clock to AMUX — DMUX output 1.58 1.77 2.15 2.53 ns, Max
TREG_M31 Clock to DMUX output via M31 output 1.12 1.23 1.46 1.68 ns, Max
Setup and Hold Times Before/After Clock CLK
Tws_sHFREG/ WE input 0.37/0.10 | 0.41/0.12 | 0.51/0.17 | 0.59/0.13 | ns, Min
TwH_SHFREG
TcECK SHFREG! CE input to CLK 0.37/0.10 | 0.42/0.11 | 0.52/0.17 | 0.60/0.12 | ns, Min
TCKCE_SHFREG
Tps_sHFReG/ A — D inputs to CLK 0.33/0.34 | 0.37/0.37 | 0.44/0.43 | 0.54/0.47 | ns, Min
TDH_SHFREG
Clock CLK
TMPW_SHFREG Minimum pulse width \ 0.77 ‘ 0.86 \ 0.98 ] 1.04 \ ns, Min
Notes:
1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time.
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Table 27: Block RAM and FIFO Switching Characteristics (Cont'd)

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
TRCCK_RSTRAM/TRCKC_RSTRAM Synchronous RSTRAM input 0.32/0.42 0.34/0.43 0.36/0.46 0.40/0.47 ns, Min
TRCCK WEA/TRCKC WEA Write enable (WE) input (blOCk RAM 0.44/0.18 0.48/0.19 0.54/0.20 0.64/0.23 | ns, Min
B B only)
TRCCK_WREN/TRCKC_WREN WREN FIFO inputs 0.46/0.30 0.46/0.35 0.47/0.43 0.77/0.44 ns, Min
TRCCK_RDEN/TRCKC_RDEN RDEN FIFO inputs 0.42/0.30 0.43/0.35 0.43/0.43 0.71/0.44 | ns, Min
Reset Delays
TRCO_FLAGS Reset RST to FIFO flags/pointers(10) 0.90 0.98 1.10 1.25 ns, Max
TRRec RsT/TRREM RST FIFO Ees)et recovery and removal 1.87/-0.81 | 2.07/-0.81 | 2.37/-0.81 | 2.44/-0.71 | ns, Max
- - timing(11
Maximum Frequency
FMAX BRAM WF NC Block RAM (write first and no change 509.68 460.83 388.20 315.66 MHz
- o modes) when not in SDP RF mode
FMAX_BRAM_RF_PERFORMANCE Block RAM (read first, performance 509.68 460.83 388.20 315.66 MHz
mode) when in SDP RF mode but no
address overlap between port A and
port B
FMAX BRAM RF DELAYED WRITE Block RAM (read first, delayed write 447.63 404.53 339.67 268.96 MHz
- o B mode) when in SDP RF mode and
there is possibility of overlap between
port A and port B addresses
FMAX_CAS WF_NC Block RAM cascade (write first, no 467.07 418.59 345.78 273.30 MHz
change mode) when cascade but not in
RF mode
FMAX?CAS?RF?PERFORMANCE Block RAM cascade (read first, 467.07 418.59 345.78 273.30 MHz
performance mode) when in cascade
with RF mode and no possibility of
address overlap/one port is disabled
Fumax_cas RF_DELAYED WRITE | Whenin cascade RF mode and there is 405.35 362.19 297.35 226.60 MHz
a possibility of address overlap
between port A and port B
Fmax_FIFO FIFO in all modes without ECC 509.68 460.83 388.20 315.66 MHz
Fmax Ecc Block RAM and FIFO in ECC 410.34 365.10 297.53 215.38 MHz
- configuration
Notes:
1. TRACE will report all of these parameters as Trcko po-
2. Tgrcko_porincludes Trcko pows TRcko poprr. @nd Treko popw as well as the B port equivalent timing parameters.
3. These parameters also apply to synchronous FIFO with DO_REG = 0.
4. Tgreko_po includes Treko pop as well as the B port equivalent timing parameters.
5. These parameters also apply to multirate (asynchronous) and synchronous FIFO with DO_REG = 1.
6. Trcko_FLags includes the following parameters: Troko AEmPTY: TRcko_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: TRCKO_WRERR.
7. Treko_poINTERs includes both Treko_rpcount @and Treko WRCOUNT.
8. The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is

possible.

9. These parameters include both A and B inputs as well as the parity inputs of A and B.
10. Trco_rLags includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.
11. RDEN and WREN must be held Low prior to and during reset. The FIFO reset must be asserted for at least five positive clock edges of the

slowest clock (WRCLK or RDCLK).

DS181 (v1.5) February 1, 2013 www.xilinx.com
Preliminary Product Specification 23


http://www.xilinx.com

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

DSP48E1 Switching Characteristics
Table 28: DSP48E1 Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V | Units
3 |2k 1 | 2
Setup and Hold Times of Data/Control Pins to the Input Register Clock
TDSPDCK A AREG/ TDSPCKD A AREG A input to A register CLK 0.26/ | 0.30/ | 0.37/ | 0.45/ ns
T T 0.12 | 0.13 | 0.14 | 0.14
Tpsppck B BREG/TDSPCKD B BREG B input to B register CLK 0.33/ | 0.38/ | 0.45/ | 0.60/ | ns
T - 0.15 | 0.16 | 0.18 | 0.19
Tpspock ¢ cREG/TDSPCKD C CREG C input to C register CLK 0.17/ | 0.20/ | 0.24/ | 0.34/ ns
T T 0.17 0.19 0.21 0.29
T - 025 | 027 | 027 | 0.23
TDSPDCK_AC|N_AREG/TDSPCKD_AC|N_AREG ACIN inputto A register CLK 0.23/ 0.27/ 0.32/ 0.36/ ns

0.12 0.13 0.14 0.14

TbsPDcK BCIN BREG/TDSPCKD BCIN BREG BCIN input to B register CLK 0.25/ | 0.29/ | 0.36/ | 0.41/ ns
B B B B 0.15 0.16 0.18 0.19

Setup and Hold Times of Data Pins to the Pipeline Register Clock

TDSPDCK_{A, B}_MREG_MULT/ {A, B} input toM register CLK using 2.40/ 2.76/ 3.29/ 4.31/ ns
TDSPCKD_B_MREG_MULT multlpller -0.01 -0.01 -0.01 —0.07
TDSPDCK_{A, B}_ADREG/ TDSPCKD_ D_ADREG {A, D} input to AD register CLK 1.29/ 1.48/ 1.76/ 2.29/ ns

-0.02 | -0.02 | -0.02 | -0.27

Setup and Hold Times of Data/Control Pins to the Output Register Clock

TbspDCK_{A, B} PREG_MULT/ {A, B} input to P register CLK using 4.02/ | 460/ | 5.48/ | 6.95/ ns
TDSPCKDi{A B}f PREG MULT multiplier -0.28 | -0.28 | -0.28 | —0.48
TbsPpck D PREG MULT. D input to P register CLK using 3.93/ | 450/ | 5.835/ | 6.73/ ns
TDbSPCKD D PREG MULT multiplier -0.73 | -0.73 | -0.73 | —1.68
Tpbsppck (A B} PREG/ AorBinputto P register CLK notusing | 1.73/ | 1.98/ | 2.35/ | 2.80/ ns
TDSPCKD_{A B} _PREG multiplier -0.28 | -0.28 | -0.28 | —-0.48
Tpsppck ¢ PREG! C input to P register CLK not using 1.54/ | 1.76/ | 2.10/ | 2.54/ ns
TbSPCKD C PREG multiplier -0.26 | -0.26 | -0.26 | —0.45
TDSPDCK_PCIN_PREG/ PCIN input toP register CLK 1.32/ 1.51/ 1.80/ 2.13/ ns
TDSPCKD_PCIN_PREG -0.15 | —0.15 | -0.15 | -0.25
Setup and Hold Times of the CE Pins
TDSPDCK_{CEA;CEB}_{AREG;BREG}/ {CEA; CEB} input to {A; B} register CLK | 0.35/ | 0.42/ | 0.52/ | 0.64/ ns
TDbSPCKD_{CEA;CEB) {AREG:BREG) 0.06 | 008 | 011 | 0.1
TDSPDCK CEC CREG/ TDSPCKD CEC CREG CEC input to C register CLK 0.28/ 0.34/ 0.42/ 0.49/ ns
- -7 0.10 | 0.11 0.13 | 0.16
TDSPDCK CED DREG/ TDSPCKD CED DREG CED input toD register CLK 0.36/ 0.43/ 0.52/ 0.68/ ns
- T -0.03 | -0.03 | -0.03 | 0.14
Tpsppck CEM MREG! TDSPCKD CEM MREG CEM input to M register CLK 0.17/ | 0.21/ | 0.27/ | 0.45/ ns
- - 0.18 | 0.20 | 0.23 | 0.29
TDSPDCK CEP PREG/ TDSPCKD CEP PREG CEP input to P register CLK 0.36/ 0.43/ 0.53/ 0.63/ ns
T -7 0.01 0.01 0.01 0.00
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Table 28: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description 1.0V 0.9V | Units
3 |22l 1 2
Clock to Outs from Pipeline Register Clock to Output Pins
TDSPCKO_P_MREG CLK MREG to P output 1.68 1.93 2.31 2.73 ns
TDSPCKO?CARRYCASCOUT?MREG CLK MREG to CARRYCASCOUT 1.92 2.21 2.64 3.12 ns
output
TDSPCKO P ADREG MULT CLK ADREG to P output using 2.72 3.10 3.69 4.60 ns
T B multiplier
output using multiplier
Clock to Outs from Input Register Clock to Output Pins
TDSPCKO_P_AREG_MULT CLK AREG to P output using multiplier | 3.94 | 4.51 5.37 | 6.84 ns
TDSPCKO P BREG CLK BREG to P output not using 1.64 1.87 2.22 2.65 ns
T multiplier
TpsPcko_P_CREG CLK CREG to P output not using 169 | 193 | 230 | 2.81 ns
multiplier
Tpbspcko_P_DREG._MULT CLK DREG to P output using multiplier | 3.91 448 | 532 | 6.77 ns
Clock to Outs from Input Register Clock to Cascading Output Pins
TDSPCKO_{ACOUT; BCOUT}_{AREG; BREG} CLK (ACOUT, BCOUT) to {A,B} register 0.64 0.73 0.87 1.02 ns
output
TDSPCKO_CARRYCASCOUT_{AREG, BREG}_MULT CLK (AREG, BREG) to ] 4.19 4.79 5.70 7.24 ns
CARRYCASCOUT output using
multiplier
TDSPCKO_CARRYCASCOUT_ BREG CLK BREG to CARRYCASCOUT 1.88 2.15 2.55 3.04 ns
output not using multiplier
TDSPCKO?CARRYCASCOUT? DREG_MULT CLK DREG to CARRYCASCOUT 4.16 4.76 5.65 717 ns
output using multiplier
TDSPCKO_CARRYCASCOUT_ CREG CLK CREG to CARRYCASCOUT 1.94 2.21 2.63 3.20 ns
output
Maximum Frequency
Fmax With all registers used 628.93 | 550.66 | 464.25 | 363.77 | MHz
FMAX_PATDET With pattern detector 531.63 | 465.77 | 392.93 | 310.08 | MHz
FMAX_MULT _NOMREG Two register multiply without MREG 349.28 | 305.62 | 257.47 | 210.44 | MHz
FMAX MULT NOMREG PATDET Two register multiply without MREG 317.26 | 277.62 | 233.92 | 191.28 | MHz
B B - with pattern detect
FMAX_PREADD_MULT_NOADREG Without ADREG 397.30 | 346.26 | 290.44 | 223.26 MHz
FMAX_PREADD_MULT_NOADREG_PATDET Without ADREG with pattern detect 397.30 | 346.26 | 290.44 | 223.26 | MHz
FMAX_NOPIPELINEREG Without pipeline registers (MREG, 260.01 | 227.01 | 190.69 | 150.13 | MHz
ADREG)
FMAX_NOPlPELlNEREG_PATDET Without pipeline registers (MREG, 241.721211.15(177.43 | 140.10 | MHz
ADREG) with pattern detect
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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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Device Pin-to-Pin Input Parameter Guidelines

All devices are 100% functionally tested. Values are expressed in nanoseconds unless otherwise noted.

Table 41: Global Clock Input Setup and Hold Without MMCM/PLL with ZHOLD_DELAY on HR I/O Banks

Speed Grade
Symbol Description Device 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(!)
Tpsro/ TPHFD gllg:)g?l(jg (‘Ell(e%?)(l?; gﬁ?)IIFolg(g;a\tarAt() (a?lay) XC7A100T |2.69/-0.46 | 2.89/-0.46 | 3.34/-0.46 | 5.66/-0.52 | ns
MMCM/PLL with ZHOLD_DELAY on XC7A200T | 3.03/-0.50 | 3.27/-0.50 | 3.79/-0.50 | 6.66/-0.53 | ns
HR 1/O banks

Notes:

1.

2.
3.

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

IFF = Input flip-flop or latch

A zero "0" hold time listing indicates no hold time or a negative hold time.

Table 42: Clock-Capable Clock Input Setup and Hold With MMCM

Speed Grade

Symbol Description Device 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(!)
Tpsmmomce/ No delay clock-capable clock input and | XC7A100T |2.44/-0.62 | 2.80/-0.62 | 3.36/-0.62 | 2.15/-0.49 | ns
TPHMMCMCC IFF@) with MMCM
XC7A200T |2.57/-0.63|2.94/-0.63 | 3.52/-0.63 | 2.32/-0.53| ns
Notes:

1.

2.
3.

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

IFF = Input flip-flop or latch

Use IBIS to determine any duty-cycle distortion incurred using various standards.

Table 43: Clock-Capable Clock Input Setup and Hold With PLL

Speed Grade

Symbol Description Device 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Input Setup and Hold Time Relative to Clock-Capable Clock Input Signal for SSTL15 Standard.(!)
TpspLLcc/ No delay clock-capable clock input and | XC7A100T |2.78/-0.32 | 3.15/-0.32 | 3.78/-0.32 | 2.47/-0.60 ns
TrrpLLCC IFF) with PLL XC7A200T |2.91/-0.33 | 3.29/-0.33 | 3.94/-0.33 | 2.64/-0.63 | ns

Notes:

1.

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

2. IFF = Input flip-flop or latch
3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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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 54: GTP Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units
FaTpTX Serial data rate range 0.500 - Fetpmax | Gb/s
TRTX TX rise time 20%—-80% - 50 - ps
TFrx TX fall time 20%—-80% - 50 - ps
TLLSKEW TX lane-to-lane skew(1) - - 500 ps
V1x00BVDPP Electrical idle amplitude - - 20 mV
TTXOOBTRANSITION Electrical idle transition time - - 140 ns
TJes Total Jitter()(©) - - 0.30 ul
. B 6.6 Gb/s
DJg s Deterministic Jitter(2)(3) - - 0.15 ul
Tds 0 Total Jitter()(©) - - 0.30 ul
. B 5.0 Gb/s
DJs g Deterministic Jitter(2)(3) - - 0.15 ul
Tdyos Total Jitter(2(©) - - 0.30 ul
: — 4.25 Gb/s
DJ4o5 Deterministic Jitter(2)(3) - - 0.15 ul
TJ3.75 Total Jitter()(©) - - 0.30 ul
. B 3.75 Gb/s
DJ3 75 Deterministic Jitter(2)(3) - - 0.15 ul
TJ Total Jitter()(©) - - 0.2 ul
3.2 - 3.20 Gb/s@
DJ3 Deterministic Jitter(2)(3) - - 0.1 ul
TJ Total Jitter()(©) - - 0.32 ul
82l - 3.20 Gb/s(®
DJ3 oL Deterministic Jitter(2)(3) - - 0.16 ul
Tdos Total Jitter()(©) - - 0.20 ul
: B 2.5 Gb/s(®)
DJs 5 Deterministic Jitter(2)(3) - - 0.08 ul
TJ Total Jitter()(©) - - 0.15 ul
1.25 = 1.25 Gb/s(?)
DJ1 o5 Deterministic Jitter(2)(3) - - 0.06 ul
TJs00 Total Jitter()(©) - - 0.1 ul
— 500 Mb/s
DJsgo Deterministic Jitter(2)(3) - - 0.03 ul
Notes:
1. Using same REFCLK input with TX phase alignment enabled for up to four consecutive transmitters (one fully populated GTP Quad).
2. Using PLL[0/1]_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
3. Alljitter values are based on a bit-error ratio of 1e712,
4. PLL frequency at 3.2 GHz and TXOUT_DIV = 2.
5. PLL frequency at 1.6 GHz and TXOUT_DIV = 1.
6. PLL frequency at 2.5 GHz and TXOUT_DIV = 2.
7. PLL frequency at 2.5 GHz and TXOUT_DIV = 4.
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Table 55: GTP Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units
FaTPRX Serial data rate RX oversampler not enabled 0.500 - Fotpmax | Gb/s
TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data - 10 - ns
RXooBvDPP OOB detect threshold peak-to-peak 60 - 150 mV

Receiver spread-spectrum -5000 - 5000 ppm
RXgsT tracking(") Modulated @ 33 KHz
RXRL Run length (CID) - - 512 ul
RXppmTOL Data/REFCLK PPM offset tolerance -1250 - 1250 ppm
SJ Jitter Tolerance(®
JT_SJg6 Sinusoidal Jitter(3) 6.6 Gb/s 0.44 - - ul
JT_SJs0 Sinusoidal Jitter(3) 5.0 Gb/s 0.44 - - ul
JT_SJs 05 Sinusoidal Jitter(3) 4.25 Gb/s 0.44 - - ul
JT_SJ375 Sinusoidal Jitter(3) 3.75 Gb/s 0.44 - - ul
JT_SJ3, Sinusoidal Jitter(3) 3.2 Gb/s®) 0.45 - - ul
JT_SJ3o. Sinusoidal Jitter(3) 3.2 Gb/s®) 0.45 - - ul
JT_SJs 5 Sinusoidal Jitter(3) 2.5 Gb/s(®) 0.5 - - ul
JT_SJq 05 Sinusoidal Jitter(3) 1.25 Gb/s(?) 0.5 - - ul
JT_SJs00 Sinusoidal Jitter(3) 500 Mb/s 0.4 - - ul
SJ Jitter Tolerance with Stressed Eye(?)
JT_TJSE3,H ] ] 3.2 Gb/s 0.70 - - ul
Total Jitter with Stressed Eye(8)

JT_TJSEg6 6.6 Gb/s 0.70 - - ul
JT_SJSE; Sinusoidal Jitter with Stressed | 3-2 Gb/s 0.1 - - ul
JT_SJSEg ¢ Eye(® 6.6 Gb/s 0.1 - - ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. Alljitter values are based on a bit error ratio of 16712,
3. The frequency of the injected sinusoidal jitter is 10 MHz.
4. PLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. PLL frequency at 1.6 GHz and RXOUT_DIV = 1.
6. PLL frequency at 2.5 GHz and RXOUT_DIV = 2.
7. PLL frequency at 2.5 GHz and RXOUT_DIV = 4.
8. Composite jitter.
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GTP Transceiver Protocol Jitter Characteristics

For Table 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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XADC Specifications
Table 62: XADC Specifications

Parameter ‘ Symbol Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Veeapc = 1.8V = 5%, Vrerp = 1.25V, VRepn = 0V, ADCCLK = 26 MHz, T; = —-40°C to 100°C, Typical values at T=+40°C
ADC Accuracy(!
Resolution 12 - Bits
Integral Nonlinearity(2) INL - +2 LSBs
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - +1 LSBs
Offset Error Unipolar operation - +8 LSBs
Bipolar operation - +4 LSBs
Gain Error - +0.5 %
Offset Matching - 4 LSBs
Gain Matching - 0.3 %
Sample Rate 0.1 1 MS/s
Signal to Noise Ratio(?) ‘ SNR FsampLE = 500KS/s, Fy = 20KHz 60 - dB
RMS Code Noise External 1.25V reference - 2 LSBs
On-chip reference - - LSBs
Total Harmonic Distortion(® ‘ THD FsampLE = 500KS/s, Fy = 20KHz 70 - dB
ADC Accuracy at Extended Temperatures (-55°C to 125°C)
Resolution 10 - Bits
Integral Nonlinearity(2) INL - +1 LSB
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - +1 (at 10 bits)
Analog Inputs®)
ADC Input Ranges Unipolar operation 0 1 \
Bipolar operation -0.5 +0.5 \
Unipolar common mode range (FS input) 0 +0.5 \Y,
Bipolar common mode range (FS input) +0.5 +0.6 \"
Maximum External Channel Input Ranges Adjacent analog channels set within these -0.1 Veeanc \
ranges should not corrupt measurements on
adjacent channels
Auxiliary Channel Full FRBW 250 - KHz
Resolution Bandwidth
On-Chip Sensors
Temperature Sensor Error Tj=-40°C to 100°C - +4 °C
T;=-55°C to +125°C - +6 °C
Supply Sensor Error Measurement range of Vocayx 1.8V £5% - +1 %
T; =—-40°C to +100°C
Measurement range of Vecaux 1.8V 5% - +2 %
T;=-55°Cto +125°C
Conversion Rate(*)
Conversion Time - Continuous | tcony Number of ADCCLK cycles 26 32 Cycles
Conversion Time - Event tcony Number of CLK cycles - 21 Cycles
DRP Clock Frequency DCLK DRP clock frequency 8 250 MHz
ADC Clock Frequency ADCCLK | Derived from DCLK 1 26 MHz
DS181 (v1.5) February 1, 2013 www.xilinx.com
Preliminary Product Specification 42



http://www.xilinx.com

& XILINX.

Artix-7 FPGAs Data Sheet: DC and Switching Characteristics

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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Date

Version

Description

09/20/12

1.4

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

Updated the AC Switching Characteristics section to the ISE 14.2 speed specifications throughout the
document. Updated the IOB Pad Input/Output/3-State discussion and changed Table 17 by adding
TioiBUFDISABLE- Removed many of the combinatorial delay specifications and Tenek/Tckein from
Table 24.Changed Fprppax conditions in Table 34 and Table 35. Updated the GTP Transceiver
Specifications section, moved the GTP Transceiver DC characteristics section to the overall DC
Characteristics section, and added the GTP Transceiver Protocol Jitter Characteristics section. In
Table 62, updated Note 1. In Table 63, updated TpgR.

02/01/13

1.5

Updated the AC Switching Characteristics based upon the 14.4/2012.4 device pack for ISE 14.4 and
Vivado 2012.4, both at v1.07 for the -3, -2, -2L (1.0V), -1 speed specifications, and v1.05 for the -2L
(0.9V) speed specifications throughout the document. Production changes to Table 12 and Table 13
for -3, -2, -2L (1.0V), -1 speed specifications.

Revised Ipcy and Ipcoyt and added Note 5 in Table 1. Added Note 2 to Table 2. Updated Table 5.
Added minimum current specifications to Table 6. Removed SSTL12 and HSTL_I_12 from Table 8.
Removed DIFF_SSTL12 from Table 10. Updated Table 12. Added a 2:1 memory controller section to
Table 15. Updated Note 1 in Table 31. Revised Table 33. Updated Note 1 and Note 2 in Table 46.
Updated Dyppy in Table 47. Updated V| in Table 48. Removed T gck and Tpyase @and revised
FgcLk in Table 51. Updated Tp, ock in Table 52. Updated Table 53. In Table 54, updated Tryx, Trrxs
V1xoosvppp, and revised Note 1 through Note 7. In Table 55, updated RXggt and RXppytoL @nd
revised Note 4 through Note 7. In Table 60, revised and added Note 1.

Revised the maximum external channel input ranges in Table 62. In Table 63, revised Fycck and
added the Internal Configuration Access Port section.
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