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& XILINX.

Artix-7 FPGAs Data Sheet: DC and Switching Characteristics

DC Input and Output Levels

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

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

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

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.

DS181 (v1.5) February 1, 2013 www.xilinx.com
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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 Tioop 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
LVCMOS15_F4 0.77 | 0.86 | 0.93 | 0.98 | 1.85 | 1.97 | 223 | 2.27 | 242 | 2.63 | 3.06 | 2.92 ns
LVCMOS15_F8 0.77 | 0.86 | 0.93 | 0.98 | 1.60 | 1.72 | 1.98 | 221 | 2.17 | 2.38 | 2.81 | 2.86 ns
LVCMOS15_F12 0.77 | 0.86 | 0.93 | 098 | 1.35 | 1.47 | 1.73 | 1.96 | 1.92 | 2.13 | 2.56 | 2.61 ns
LVCMOS15_F16 0.77 | 0.86 | 0.93 | 0.98 | 1.34 | 146 | 1.71 | 1.94 | 1.90 | 212 | 2.54 | 2.59 ns
LVCMOS12_54 087 | 095 | 1.02 | 1.08 | 257 | 269 | 295 | 3.18 | 3.14 | 3.35 | 3.78 | 3.83 ns
LVCMOS12_S8 087 | 095 | 1.02 | 1.08 | 2.09 | 221 | 2.46 | 269 | 2.65 | 2.87 | 3.29 | 3.34 ns
LVCMOS12_S12 087 | 095 | 1.02 | 1.08 | 1.79 | 1.91 | 217 | 240 | 2.36 | 2.57 | 2.99 | 3.05 ns
LVCMOS12_F4 087 | 095 | 1.02 | 1.08 | 1.98 | 210 | 2.35 | 258 | 254 | 2.76 | 3.18 | 3.23 ns
LVCMOS12_F8 087 | 095 102|108 | 1.54 | 166 | 1.92 | 215 | 211 | 2.32 | 2.75 | 2.80 ns
LVCMOS12_F12 087|095 | 1.02 | 1.08 | 1.38 | 1.51 | 1.76 | 1.97 | 1.95 | 2.16 | 2.59 | 2.62 ns
SSTL135_S 0.67 | 075 | 0.82 | 0.87 | 1.35 | 147 | 1.73 | 1.93 | 1.92 | 213 | 2.56 | 2.58 ns
SSTL15_S 060 | 068 | 0.75 | 080 | 1.30 | 143 | 1.68 | 1.88 | 1.87 | 2.09 | 251 | 2.53 ns
SSTL18_1_S 067 | 0.75 | 0.82 | 0.87 | 1.67 | 1.79 | 2.04 | 224 | 223 | 245 | 2.87 | 2.89 ns
SSTL18_II_S 0.67 | 075 | 0.82 | 0.87 | 1.31 | 143 | 1.68 | 1.91 | 1.87 | 2.09 | 2.51 | 2.56 ns
DIFF_SSTL135_S 068 | 0.76 | 0.83 | 0.87 | 1.35 | 1.47 | 1.73 | 193 | 1.92 | 2.13 | 256 | 2.58 ns
DIFF_SSTL15_S 068 | 0.76 | 0.83 | 0.87 | 1.30 | 143 | 1.68 | 1.88 | 1.87 | 2.09 | 2.51 | 2.53 ns
DIFF_SSTL18_I_S 071 | 079 | 0.86 | 0.87 | 1.68 | 1.80 | 2.06 | 224 | 225 | 246 | 2.89 | 2.89 ns
DIFF_SSTL18_II_S 0711079 1 086 | 087|138 | 151 | 1.76 | 1.94 | 1.95 | 2.17 | 259 | 2.59 ns
SSTL135_F 0.67 | 075 | 0.82 | 0.87 | 112 | 1.24 | 149 | 1.71 | 1.69 | 1.90 | 2.32 | 2.36 ns
SSTL15_F 060 | 068 | 0.75 | 0.80 | 1.07 | 1.19 | 1.45 | 1.68 | 1.64 | 1.85 | 2.28 | 2.33 ns
SSTL18_I_F 067 | 075 1 082 | 087 | 112 | 124 | 1.49 | 1.72 | 1.69 | 1.90 | 2.32 | 2.37 ns
SSTL18_II_F 0.67 | 0.75 | 0.82 | 0.87 | 112 | 1.24 | 1.49 | 1.71 | 1.69 | 1.90 | 2.32 | 2.36 ns
DIFF_SSTL135_F 068 | 0.76 | 0.83 | 0.87 | 1.112 | 1.24 | 1.49 | 1.71 | 1.69 | 1.90 | 2.32 | 2.36 ns
DIFF_SSTL15_F 068 | 0.76 | 0.83 | 0.87 | 1.07 | 1.19 | 1.45 | 168 | 1.64 | 1.85 | 2.28 | 2.33 ns
DIFF_SSTL18_I_F 071 1 079 | 0.86 | 0.87 | 1.23 | 1.35 | 1.60 | 1.80 | 1.79 | 2.01 | 243 | 2.45 ns
DIFF_SSTL18_II_F 071 | 079 | 0.86 | 0.87 | 1.21 | 1.33 | 1.59 | 1.79 | 1.78 | 1.99 | 2.42 | 2.44 ns

Table 17 specifies the values of T\otpnz @and TioiBUFDISABLE- T10TPHZ IS described as the delay from the T pin to the I0B pad
through the output buffer of an I0OB pad, when 3-state is enabled (i.e., a high impedance state). T\oisurpisABLE iS described
as the 10B delay from IBUFDISABLE to O output. In HR I/O banks, the internal IN_TERM termination turn-off time is always
faster than T ,grpyz When the INTERMDISABLE pin is used.

Table 17: 10B 3-state Output Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
TioTPHZ T input to pad high-impedance 2.06 219 2.37 2.19 ns
T|O|BUFD|SABLE IBUF turn-on time from IBUFDISABLE to O 2.11 2.30 2.60 2.30 ns
output
DS181 (v1.5) February 1, 2013 www.xilinx.com
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Input/Output Logic Switching Characteristics

Table 18: ILOGIC Switching Characteristics

Speed Grade

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

Setup/Hold

Tice1ick/Tickce1 | CE1 pin setup/hold with respect to CLK 0.48/0.02 | 0.54/0.02 | 0.76/0.02 | 0.40/-0.07 | ns
Tisrek/Ticksr SR pin setup/hold with respect to CLK 0.60/0.01 | 0.70/0.01 | 1.13/0.01 | 0.88/-0.35| ns
Tipock/Tiockp D pin setup/hold with respect to CLK without Delay 0.01/0.27 | 0.01/0.29 | 0.01/0.33 | 0.01/0.33 ns
Tipocko/Tiockpp | DDLY pin setup/hold with respect to CLK (using IDELAY) | 0.02/0.27 | 0.02/0.29 | 0.02/0.33 | 0.01/0.33 ns
Combinatorial

Tl D pin to O pin propagation delay, no Delay 0.11 0.11 0.13 0.14 ns
TipiD DDLY pin to O pin propagation delay (using IDELAY) 0.11 0.12 0.14 0.15 ns
Sequential Delays

TibLo D pin to Q1 pin using flip-flop as a latch without Delay 0.41 0.44 0.51 0.54 ns
TibLop DDLY pin to Q1 pin using flip-flop as a latch (using 0.41 0.44 0.51 0.55 ns

IDELAY)

Ticka CLK to Q outputs 0.53 0.57 0.66 0.71 ns
TRQ_ILOGIC SR pin to OQ/TQ out 0.96 1.08 1.32 1.32 ns
Tasra ILoaGIc Global set/reset to Q outputs 7.60 7.60 10.51 11.39 ns
Set/Reset

Trew ILOGIC Minimum pulse width, SR inputs 0.61 0.72 0.72 0.68 ns, Min
Table 19: OLOGIC Switching Characteristics

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

Setup/Hold

Topck/Tockp D1/D2 pins setup/hold with respect to CLK 0.67/-0.11|0.71/-0.11 | 0.84/-0.11 | 0.60/-0.18 | ns
Tooceck/Tockoce | OCE pin setup/hold with respect to CLK 0.32/0.58 | 0.34/0.58 | 0.51/0.58 | 0.21/~0.10| ns
Tosrek/Tocksr SR pin setup/hold with respect to CLK 0.37/0.21 | 0.44/0.21 | 0.80/0.21 | 0.62/-0.25| ns
Totek/TockT T1/T2 pins setup/hold with respect to CLK 0.69/-0.14 | 0.73/-0.14 | 0.89/-0.14 | 0.60/-0.18 | ns
Torceck/Tocktce | TCE pin setup/hold with respect to CLK 0.32/0.01 | 0.34/0.01 | 0.51/0.01 | 0.22/-0.10| ns
Combinatorial

Toba D1to OQ out or T1 to TQ out 0.83 0.96 1.16 1.36 ns
Sequential Delays

Tocka CLK to OQ/TQ out 0.47 0.49 0.56 0.63 ns
TRQ_OLOGIC SR pin to OQ/TQ out 0.72 0.80 0.95 1.12 ns
Tasra_oLoaic Global set/reset to Q outputs 7.60 7.60 10.51 11.39 ns
Set/Reset

Trew _oLoGIC Minimum pulse width, SR inputs 0.64 0.74 0.74 0.68 ns, Min
DS181 (v1.5) February 1, 2013 www.xilinx.com
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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.
DS181 (v1.5) February 1, 2013 www.xilinx.com
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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

DS181 (v1.5) February 1, 2013
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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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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
Setup and Hold Times of the RST Pins
TbsPcKD_{RSTA; RSTB}_{AREG: BREG) CLK 011 | 013 | 0.15 | 0.40
Tospock RsTc cReG/ Tospckp RsTc cReg | RSTC input to C register CLK 0.07/ | 0.08/ | 0.09/ | 0.13/ | ns
- - - - 0.10 | 0.11 0.12 0.11
TDSPDCK RSTD DREG/ TDSPCKD RSTD DREG RSTD input toD register CLK 0.44/ 0.50/ 0.59/ 0.67/ ns
B - - - 0.07 | 0.08 0.09 0.08
TDSPDCK RSTM MREG/ TDSPCKD RSTM MREG RSTM input toM register CLK 0.21/ 0.23/ 0.27/ 0.28/ ns
- - - - 0.22 0.24 0.28 0.35
TDSPDCK RSTP PREG/ TDSPCKD RSTP PREG RSTP input to P register CLK 0.27/ | 0.30/ | 0.35/ | 0.43/ ns
B - - - 0.01 0.01 0.01 0.00
Combinatorial Delays from Input Pins to Output Pins
TDSPDO_A_CARRYOUT_MULT A input to CARRYOUT OUtpUt using 3.79 4.35 5.18 6.61 ns
multiplier
TpspPpo D_P_MULT D input to P output using multiplier 3.72 | 426 | 5.07 | 6.41 ns
Tpbsppo B P B input to P output not using multiplier 1.53 1.75 | 2.08 2.48 ns
TDSPDO_C_P C input to P output 1.33 1.53 1.82 2.22 ns
Combinatorial Delays from Input Pins to Cascading Output Pins
TDSPDO_{A; B}_{ACOUT; BCOUT} {A, B} input to {ACOUT, BCOUT} output| 0.55 0.63 0.74 0.87 ns
TDSPDO_{A, B}_CARRYCASCOUT_MULT {A, B} input to CARRYCASCOUT 4.06 4.65 5.54 7.03 ns
output using multiplier
TDSPDO_D_CARRYCASCOUT_MULT D input to CARRYCASCOUT OUtpUt 3.97 4.54 5.40 6.81 ns
using multiplier
TDSPDO {A, B}_CARRYCASCOUT {A, B} input to CARRYCASCOUT 1.77 2.03 2.41 2.88 ns
o output not using multiplier
TDSPDO_C_CARRYCASCOUT C input to CARRYCASCOUT output 1.58 1.81 2.15 2.62 ns
Combinatorial Delays from Cascading Input Pins to All Output Pins
TbsPpo_ACIN_P_MULT ACIN input to P output using multiplier | 3.65 4.19 5.00 6.40 ns
TbspPpo ACIN P ACIN input to P output not using 1.37 1.57 1.88 2.44 ns
o multiplier
TDSPDO_AC|N_ACOUT ACIN |an|t to ACOUT OUtpUt 0.38 0.44 0.53 0.63 ns
TDSPDO ACIN CARRYCASCOUT MULT ACIN inputto CARRYCASCOUT output 3.90 4.47 5.33 6.79 ns
T - using multiplier
TDSPDO_AClN_CARRYCASCOUT ACIN input to CARRYCASCOUT OUtpUt 1.61 1.85 2.21 2.84 ns
not using multiplier
TDSPDO_PCIN_P PCIN input toP output 1.1 1.28 1.52 1.82 ns
TDSPDO_PClN_CARRYCASCOUT PCIN input to CARRYCASCOUT OUtpUt 1.36 1.56 1.85 2.21 ns
Clock to Outs from Output Register Clock to Output Pins
TDSPCKO_P_PREG CLK PREG to P output 0.33 0.37 0.44 0.54 ns
TDSPCKO_CARRYCASCOUT_PREG CLK PREG to CARRYCASCOUT 0.52 0.59 0.69 0.84 ns
output
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Table 34: MMCM Specification (Cont’d)

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
MMCM_FgaNDWIDTH Low MMCM bandwidth at typical() 1.00 1.00 1.00 1.00 MHz
High MMCM bandwidth at typical(® 4.00 4.00 4.00 4.00 MHz
MMCM_TstarPHAOFFSET | Static phase offset of the MMCM outputs(@) 0.12 0.12 0.12 0.12 ns
MMCM_ToytyirTER MMCM output jitter Note 3
MMCM_ToutpuTy MMCM output clock duty-cycle precision(4) 0.20 0.20 0.20 0.25 ns
MMCM_T, ockmax MMCM maximum lock time 100.00 | 100.00 | 100.00 | 100.00 us
MMCM_Foutmax MMCM maximum output frequency 800.00 800.00 800.00 800.00 MHz
MMCM_Foutvin MMCM minimum output frequency(®)(®) 4.69 4.69 4.69 4.69 MHz
MMCM_TexTEDVAR External clock feedback variation < 20% of clock input period or 1 ns Max
MMCM_RSTynpuLSE Minimum reset pulse width 5.00 5.00 5.00 5.00 ns
MMCM_Fpepmax Maximum frequency at the phase frequency 550.00 500.00 450.00 450.00 MHz
detector
MMCM_FpepmiN Minimum frequency at the phase frequency 10.00 10.00 10.00 10.00 MHz
detector
MMCM_TggpgLay Maximum delay in the feedback path 3 ns Max or one CLKIN cycle
MMCM Switching Characteristics Setup and Hold
Tummembpek_PseN/ Setup and hold of phase-shift enable 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
TMMCMCKD_PSEN
TMMCMDCK_PSINCDEC/ Setup and hold of phase-shift increment/decrement | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
TMMCMCKD_PSINCDEC
TMMCMCKO_PSDONE Phase shift clock-to-out of PSDONE 0.59 0.68 0.81 0.78 ns
Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK
TMMCMDCK_DADDR/ DADDR setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TMMCMCKD_DADDR
Tummempck o DI setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TMMCMCKD_DI
TmmcMDCK_DEN/ DEN setup/hold 1.76/0.00 | 1.97/0.00 | 2.29/0.00 | 2.40/0.00 | ns, Min
TMMCMCKD_DEN
TmmoMDeK DWE! DWE setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TMMCMCKD_DWE
TMMcCMCKO_DRDY CLK to out of DRDY 0.65 0.72 0.99 0.70 ns, Max
Fbck DCLK frequency 200.00 200.00 200.00 100.00 |MHz, Max
Notes:

1.  The MMCM does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.

2. The static offset is measured between any MMCM outputs with identical phase.

3. Values for this parameter are available in the Clocking Wizard.
See http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm.

4. Includes global clock buffer.
5. Calculated as Fyco/128 assuming output duty cycle is 50%.
6. When CLKOUT4_CASCADE = TRUE, MMCM_Fqytmin is 0.036 MHz.
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Device Pin-to-Pin Output Parameter Guidelines
All devices are 100% functionally tested. Values are expressed in nanoseconds unless otherwise noted.

Table 36: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)
Speed Grade

Symbol Description Device 1.0V 0.9v Units
3| 2L | 2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
Tickor Clock-capable clock input and OUTFF | XC7A100T 5.14 5.74 6.72 7.64 ns
without MMCM/PLL (near clock region) XC7A200T 547 6.11 716 810 ns

Notes:

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

Table 37: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)
Speed Grade

Symbol Description Device 1.0V 0.9v Units
3| 2L | 2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
TICKOFFAR Clock-capable clock input and OUTFF XC7A100T 5.38 6.01 7.02 7.96 ns
without MMCM/PLL (far clock region) XC7A200T 6.17 6.89 8.05 905 ns

Notes:

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

Table 38: Clock-Capable Clock Input to Output Delay With MMCM

Speed Grade
Symbol Description Device 1.0V 0.9V Units
3| 2L | A 2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with MMCM.
T\ckoEMMCMCC Clock-capable clock input and OUTFF XC7A100T 0.89 0.94 0.96 1.81 ns
with MMCM XC7A200T 0.90 0.97 1.01 186 | ns
Notes:

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

2.  MMCM output jitter is already included in the timing calculation.
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Table 39: Clock-Capable Clock Input to Output Delay With PLL

Speed Grade

Symbol Description Device 1.0V 0.9V Units
3| 2L | A 2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with PLL.
TickoFPLLCC Clock-capable clock input and OUTFF XC7A100T 0.70 0.70 0.70 1.41 ns
with PLL XC7A200T 0.69 0.69 0.69 147 | ns
Notes:

Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible IOB and CLB flip-flops are clocked by the global clock net.
2. PLL output jitter is already included in the timing calculation.

1.

Table 40: Pin-to-Pin, Clock-to-Out using BUFIO

Speed Grade
Symbol Description 1.0v 0.9V Units
3 | 2L | A 2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with BUFIO.
TickoFcs Clock to out of I/O clock 5.01 5.61 6.64 7.34 ns
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Device Pin-to-Pin Input Parameter Guidelines

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

Table 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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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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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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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
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Table 63: Configuration Switching Characteristics (Contd)

Speed Grade

Symbol Description 1.0V 0.9v Units
3 22l | A 2L
Internal Configuration Access Port
Ficapck ]I(nternal configuration access port (ICAPE2) clock 100.00 100.00 100.00 70.00 MHz, Max
requency

Master/Slave Serial Mode Programming Switching

Tocek/Teckp DIN setup/hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 5.00/0.00 | ns, Min

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

SelectMAP Mode Programming Switching

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

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

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

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

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

Frecck Readback frequency 100.00 100.00 100.00 70.00 MHz, Max

Boundary-Scan Port Timing Specifications

T1aptek/TTekTAP TMS and TDI setup/hold 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | ns, Min

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

Frck TCK frequency 66.00 66.00 66.00 50.00 MHz, Max

BPI Flash Master Mode Programming Switching

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

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

SPI Flash Master Mode Programming Switching

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

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

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

Notes:

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

eFUSE Programming Conditions

Table 64 lists the programming conditions specifically for eFUSE. For more information, see UG470: 7 Series FPGA
Configuration User Guide.

Table 64: eFUSE Programming Conditions(1)

Symbol Description Min Typ Max Units
Irs Vceaux supply current - - 115 mA
t; Temperature range 15 - 125 °C
Notes:

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