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Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

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

Symbol Description Units
DC -0.60to4.10| V
Commercial | 20% overshoot duration | -0.75t04.25| V
8% overshoot duration®) | -0.75t04.40| V
DC -0.60t03.95| V
ﬁ(ll):ser and dedicated Industrial 20% overshoot duration -0.75t04.15| V
4% overshoot duration(® |-0.75t04.40| V
DC -0.60t03.95| V
Expanded (Q)| 20% overshoot duration |-0.75t04.15| V
/O input voltage or voltage 4% overshoot duration® | -0.75t04.40 V
Viy and V1g® | applied to 3-state output, -

relative to GND®) 20% overshoot duration | -0.75t04.35| V
Commercial | 15% overshoot duration®®) | —-0.75t04.40 | V
10% overshoot duration | -0.75t04.45| V
Restricted to 20% overshoot duration -0.75t04.25| V
maximum of 100 user | Industrial 10% overshoot duration -0.75t04.35| V
VOs 8% overshoot duration®®) | -0.75t04.40| V
20% overshoot duration |-0.75t04.25| V
Expanded (Q)| 10% overshoot duration -0.75t04.35| V
8% overshoot duration®®) | -0.75t04.40| V
Tstg Storage temperature (ambient) —65 to 150 °C
Maximum soldering temperature(®) +260 °C

(TQG144, CPG196, CSG225, CSG324, CSG484, and FTG256)
TsoL Maximum soldering temperature(® (Pb-free packages: FGG484, FGG676, and FGG900) +250 °C
Maximum soldering temperature(® (Pb packages: CS484, FT256, FG484, FG676, and FG900) +220 °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.

When programming eFUSE, Vg < Vecaux: Requires up to 40 mA current. For read mode, Vg can be between GND and 3.45 V.
1/0 absolute maximum limit applied to DC and AC signals. Overshoot duration is the percentage of a data period that the I/O is stressed

beyond 3.45V.

For I/O operation, refer to UG381: Spartan-6 FPGA SelectlO Resources User Guide.
Maximum percent overshoot duration to meet 4.40V maximum.
For soldering guidelines and thermal considerations, see UG385: Spartan-6 FPGA Packaging and Pinout Specification.
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Table 23: GTP Transceiver Receiver Switching Characteristics

Symbol Description Min | Typ Max | Units
TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data - 75 - ns
RxoosvDPP OOB detect threshold peak-to-peak 60 - 150 mV

RxssT Receiver spread-spectrum tracking(1) Modulated @ 33 KHz -5000 - 0 ppm
RxRrL Run length (CID) Internal AC capacitor bypassed - - 150 ul
CDR 2nd-order loop disabled -200 - 200 ppm
- Data/REFCLK PPM offset DR 2™-order PLL_RXDIVSEL_OUT =1 | —2000 - 2000 ppm
tolerance loop enabled PLL_RXDIVSEL_OUT =2 | -2000 | - 2000 ppm
PLL_RXDIVSEL_OUT =4 |-1000 | - 1000 ppm
SJ Jitter Tolerance(®
JT_SJ3 125 Sinusoidal Jitter(3) 3.125 Gb/s 0.4 - - ul
JT_Sds 5 Sinusoidal Jitter(3) 2.5 Gb/s 0.4 - - ul
JT_SJq 60 Sinusoidal Jitter(3) 1.62 Gb/s 0.5 - - ul
JT_SJq.05 Sinusoidal Jitter(3) 1.25 Gb/s 0.5 - - ul
JT_SJg14 Sinusoidal Jitter(3) 614 Mb/s 0.5 - - ul
SJ Jitter Tolerance with Stressed Eye(2)(5)
JT_TJSE; 125 Total Jitter with stressed eye® 3.125 Gb/s 0.65 - - ul
JT_SJSE3 105 Sinusoidal Jitter with stressed eye 3.125 Gb/s 0.1 - - ul
JT_TJSE, ; Total Jitter with stressed eye® 2.7 Gb/s 0.65 - - ul
JT_SJSE, 7 Sinusoidal Jitter with stressed eye 2.7 Gb/s 0.1 - - ul
Notes:

aroh~

Using PLL_RXDIVSEL_OUT =1, 2, and 4.

All jitter values are based on a Bit Error Ratio of 16712,
Using 80 MHz sinusoidal jitter only in the absence of deterministic and random jitter.
Composed of 0.37 Ul DJ in the form of ISl and 0.18 Ul RJ.

Measured using PRBS7 data pattern.

Endpoint Block for PCI Express Designs Switching Characteristics

The Endpoint block for PCI Express is available in the Spartan-6 LXT devices. Consult the Spartan-6 FPGA Integrated
Endpoint Block for PCI Express for further information.

Table 24: Maximum Performance for PCl Express Designs

Speed Grade
Symbol Description Units
-3 -3N -2 -1L
FpcieuseRr User clock maximum frequency 62.5 62.5 62.5 N/A MHz
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Table 28: 10B Switching Characteristics for the Commercial (XC) Spartan-6 Devices (Cont'd)

Tiopi Tioop Tiotp
1/0 Standard Speed Grade Speed Grade Speed Grade Units
3 |3N| 2 LMW 3 | 3N | 2 [LM] -3 | 3N | -2 |-1LM

LVTTL, QUIETIO, 2 mA 135|147 160 | 1.82 | 5.39 | 553 | 5.73 | 6.37 | 5.39 | 553 | 5.73 | 6.37 ns
LVTTL, QUIETIO, 4 mA 1.35 1147 | 160 | 1.82 | 429 | 443 | 463 | 522 | 429 | 443 | 4.63 | 5.22 ns
LVTTL, QUIETIO, 6 mA 1.35 147 | 160 | 1.82 | 3.75 | 3.89 | 4.09 | 469 | 3.75 | 3.89 | 4.09 | 4.69 ns
LVTTL, QUIETIO, 8 mA 135|147 160 | 1.82 | 3.23 | 3.37 | 3.57 | 420 | 3.23 | 3.37 | 357 | 4.20 ns
LVTTL, QUIETIO, 12 mA 135|147 160 | 1.82 | 3.28 | 3.42 | 3.62 | 422 | 3.28 | 3.42 | 3.62 | 4.22 ns
LVTTL, QUIETIO, 16 mA 135 /147 | 160 | 1.82 | 294 | 3.08 | 3.28 | 3.92 | 294 | 3.08 | 3.28 | 3.92 ns
LVTTL, QUIETIO, 24 mA 135|147 160 | 1.82 | 2.69 | 2.83 | 3.03 | 3.67 | 269 | 283 | 3.03 | 3.67 ns
LVTTL, Slow, 2 mA 135|147 160 | 1.82 | 4.36 | 450 | 470 | 5.30 | 4.36 | 450 | 4.70 | 5.30 ns
LVTTL, Slow, 4 mA 1.35 147|160 | 1.82 | 3.17 | 3.31 | 351 | 416 | 3.17 | 3.31 | 3.51 | 4.16 ns
LVTTL, Slow, 6 mA 135|147 160 | 1.82 | 276 | 290 | 3.10 | 3.75 | 2.76 | 290 | 3.10 | 3.75 ns
LVTTL, Slow, 8 mA 135147160 | 1.82 | 259 | 273 | 293 | 355 | 259 | 273 | 293 | 3.55 ns
LVTTL, Slow, 12 mA 135 1147 | 160 | 1.82 | 258 | 2.72 | 292 | 354 | 258 | 2.72 | 292 | 3.54 ns
LVTTL, Slow, 16 mA 1.35 147 | 160 | 1.82 | 2.39 | 253 | 273 | 340 | 2.39 | 253 | 2.73 | 3.40 ns
LVTTL, Slow, 24 mA 135147 | 160 | 1.82 | 228 | 242 | 262 | 3.24 | 228 | 242 | 262 | 3.24 ns
LVTTL, Fast, 2 mA 135 147 | 160 | 1.82 | 3.78 | 3.92 | 412 | 4.74 | 3.78 | 3.92 | 412 | 4.74 ns
LVTTL, Fast, 4 mA 1.35 147 | 160 | 1.82 | 249 | 2.63 | 2.83 | 345 | 249 | 263 | 2.83 | 3.45 ns
LVTTL, Fast, 6 mA 135147 | 160 | 1.82 | 244 | 258 | 2.78 | 3.40 | 244 | 258 | 2.78 | 3.40 ns
LVTTL, Fast, 8 mA 135 1147 | 160 | 1.82 | 232 | 246 | 2.66 | 3.28 | 2.32 | 246 | 2.66 | 3.28 ns
LVTTL, Fast, 12 mA 135|147 160 | 1.82 | 1.83 | 1.97 | 217 | 279 | 1.83 | 1.97 | 217 | 2.79 ns
LVTTL, Fast, 16 mA 135|147 160 | 1.82 | 1.83 | 1.97 | 217 | 279 | 1.83 | 1.97 | 217 | 2.79 ns
LVTTL, Fast, 24 mA 135 /147|160 | 1.82 | 1.83 | 197 | 217 | 279 | 1.83 | 1.97 | 217 | 2.79 ns
LVCMOSS33, QUIETIO, 2 mA 1.34 | 146 | 1.59 | 1.82 | 540 | 5.54 | 5.74 | 6.37 | 540 | 554 | 5.74 | 6.37 ns
LVCMOSS33, QUIETIO, 4 mA 1.34 | 146 | 159 | 1.82 | 4.03 | 417 | 4.37 | 5.01 | 403 | 417 | 4.37 | 5.01 ns
LVCMOSS33, QUIETIO, 6 mA 1.34 | 146 | 159 | 1.82 | 3.51 | 3.65 | 3.85 | 447 | 3.51 | 3.65 | 3.85 | 4.47 ns
LVCMOSS33, QUIETIO, 8 mA 1.34 | 146 | 159 | 1.82 | 3.37 | 3.51 | 3.71 | 4.33 | 3.37 | 351 | 3.71 | 4.33 ns
LVCMOSS33, QUIETIO, 12 mA 134 | 146 | 159 | 1.82 | 294 | 3.08 | 3.28 | 3.93 | 294 | 3.08 | 3.28 | 3.93 ns
LVCMOS33, QUIETIO, 16 mA 134 | 146 | 159 | 1.82 | 277 | 291 | 3.11 | 3.78 | 2.77 | 291 | 3.11 | 3.78 ns
LVCMOSS33, QUIETIO, 24 mA 1.34 | 146 | 159 | 1.82 | 259 | 2.73 | 293 | 358 | 259 | 273 | 293 | 3.58 ns
LVCMOSS3, Slow, 2 mA 134 | 146 | 159 | 1.82 | 4.37 | 451 | 471 | 528 | 437 | 451 | 471 | 528 ns
LVCMOSS33, Slow, 4 mA 1.34 | 146 | 159 | 1.82 | 298 | 3.12 | 3.32 | 3.94 | 298 | 3.12 | 3.32 | 3.94 ns
LVCMOSS3, Slow, 6 mA 134 | 146 | 159 | 1.82 | 258 | 2.72 | 292 | 3.61 | 258 | 2.72 | 292 | 3.61 ns
LVCMOSS3, Slow, 8 mA 134 | 146 | 159 | 1.82 | 265 | 279 | 299 | 3.61 | 265 | 2.79 | 2.99 | 3.61 ns
LVCMOSS33, Slow, 12 mA 134 | 146 | 159 | 1.82 | 239 | 253 | 2.73 | 3.31 | 239 | 253 | 2.73 | 3.31 ns
LVCMOSS33, Slow, 16 mA 1.34 | 146 | 159 | 1.82 | 2.31 | 245 | 2.65 | 3.27 | 2.31 | 245 | 265 | 3.27 ns
LVCMOSS33, Slow, 24 mA 1.34 | 146 | 159 | 1.82 | 228 | 242 | 262 | 3.24 | 228 | 242 | 262 | 3.24 ns
LVCMOSS33, Fast, 2 mA 1.34 | 146 | 159 | 1.82 | 3.76 | 3.90 | 4.10 | 4.70 | 3.76 | 3.90 | 4.10 | 4.70 ns
LVCMOSS33, Fast, 4 mA 1.34 | 146 | 1.59 | 1.82 | 248 | 2.62 | 2.82 | 3.44 | 248 | 262 | 2.82 | 3.44 ns
LVCMOSS33, Fast, 6 mA 1.34 | 146 | 159 | 1.82 | 2.32 | 246 | 2.66 | 3.28 | 2.32 | 246 | 2.66 | 3.28 ns
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Table 28: 10B Switching Characteristics for the Commercial (XC) Spartan-6 Devices (Cont'd)

Tiopi Tioop Tiotp
1/0 Standard Speed Grade Speed Grade Speed Grade Units
3 |3N| 2 LMW 3 | 3N | 2 [LM] -3 | 3N | -2 |-1LM

LVCMOS18, Slow, 24 mA 118 | 130 | 143 | 2.04 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 ns
LVCMOS18, Fast, 2 mA 1.18 | 1.30 | 143 | 2.04 | 3.59 | 3.73 | 3.93 | 453 | 359 | 3.73 | 3.93 | 4.53 ns
LVCMOS18, Fast, 4 mA 1.18 | 1.30 | 143 | 2.04 | 239 | 253 | 273 | 3.35 | 239 | 253 | 273 | 3.35 ns
LVCMOS18, Fast, 6 mA 118 | 1.30 | 143 | 2.04 | 1.88 | 2.02 | 222 | 2.84 | 1.88 | 2.02 | 222 | 2.84 ns
LVCMOS18, Fast, 8 mA 118 | 130 | 143 | 2.04 | 1.81 | 195 | 215 | 2.77 | 1.81 | 1.95 | 215 | 2.77 ns
LVCMOS18, Fast, 12 mA 118 | 130 | 143 | 2.04 | 1.71 | 1.85 | 205 | 267 | 1.71 | 1.85 | 2.05 | 2.67 ns
LVCMOS18, Fast, 16 mA 118 | 130|143 | 2.04 | 1.71 | 1.85 | 205 | 267 | 1.71 | 1.85 | 2.05 | 2.67 ns
LVCMOS18, Fast, 24 mA 118 1130|143 | 204 | 1.71 | 1.85 | 205 | 267 | 1.71 | 1.85 | 2.05 | 2.67 ns
LVCMOS18_JEDEC, QUIETIO,2mA | 094 | 1.06 | 1.19 | 141 | 591 | 6.05 | 6.25 | 6.79 | 591 | 6.05 | 6.25 | 6.79 ns
LVCMOS18_JEDEC, QUIETIO, 4 mA | 094 | 1.06 | 1.19 | 1.41 | 475 | 4.89 | 5.09 | 5.64 | 475 | 489 | 5.09 | 5.64 ns
LVCMOS18_JEDEC, QUIETIO, 6 mA | 0.94 | 1.06 | 1.19 | 1.41 | 404 | 418 | 4.38 | 496 | 4.04 | 418 | 4.38 | 4.96 ns
LVCMOS18_JEDEC, QUIETIO, 8 mA | 0.94 | 1.06 | 1.19 | 141 | 3.71 | 3.85 | 4.05 | 462 | 3.71 | 3.85 | 4.05 | 4.62 ns
LVCMOS18_JEDEC, QUIETIO, 12mA| 0.94 | 1.06 | 1.19 | 1.41 | 3.35 | 3.49 | 3.69 | 428 | 3.35 | 3.49 | 3.69 | 4.28 ns
LVCMOS18_JEDEC, QUIETIO, 16 mA| 0.94 | 1.06 | 1.19 | 1.41 | 3.20 | 3.34 | 3.54 | 413 | 3.20 | 3.34 | 3.54 | 4.13 ns
LVCMOS18_JEDEC, QUIETIO, 24 mA| 0.94 | 1.06 | 1.19 | 141 | 296 | 3.10 | 3.30 | 3.98 | 2.96 | 3.10 | 3.30 | 3.98 ns
LVCMOS18_JEDEC, Slow, 2 mA 094 | 1.06 | 1.19 | 1.41 | 459 | 473 | 493 | 554 | 459 | 473 | 493 | 554 ns
LVCMOS18_JEDEC, Slow, 4 mA 094 106 | 1.19| 1.41 | 3.69 | 3.83 | 4.03 | 460 | 3.69 | 3.83 | 4.03 | 4.60 ns
LVCMOS18_JEDEC, Slow, 6 mA 094 | 106|119 | 141 | 3.00 | 3.14 | 3.34 | 3.94 | 3.00 | 3.14 | 3.34 | 3.94 ns
LVCMOS18_JEDEC, Slow, 8 mA 094 106 | 119 | 141 | 219 | 233 | 253 | 3.18 | 219 | 2.33 | 253 | 3.18 ns
LVCMOS18_JEDEC, Slow, 12 mA 094 106 | 1.19| 141 | 199 | 213 | 233 | 295 | 199 | 213 | 233 | 2.95 ns
LVCMOS18_JEDEC, Slow, 16 mA 094 | 106|119 | 141 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 ns
LVCMOS18_JEDEC, Slow, 24 mA 094 106 | 119 | 141 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 ns
LVCMOS18_JEDEC, Fast, 2 mA 094 |1.06 | 119 | 1.41 | 357 | 3.71 | 3.91 | 452 | 357 | 3.71 | 3.91 | 452 ns
LVCMOS18_JEDEC, Fast, 4 mA 094|106 119 | 141 | 239 253 | 273 | 3.35 | 239 | 253 | 2.73 | 3.35 ns
LVCMOS18_JEDEC, Fast, 6 mA 094 |1.06 | 1.19 | 141 | 188 | 202 | 222 | 284 | 1.88 | 2.02 | 222 | 2.84 ns
LVCMOS18_JEDEC, Fast, 8 mA 094 |1.06 | 119 | 141 | 180 | 1.94 | 214 | 276 | 1.80 | 1.94 | 214 | 2.76 ns
LVCMOS18_JEDEC, Fast, 12 mA 094 | 106|119 | 141 | 1.72 | 1.86 | 2.06 | 268 | 1.72 | 1.86 | 2.06 | 2.68 ns
LVCMOS18_JEDEC, Fast, 16 mA 094 106 | 119 | 141 | 1.72 | 1.86 | 2.06 | 268 | 1.72 | 1.86 | 2.06 | 2.68 ns
LVCMOS18_JEDEC, Fast, 24 mA 094 106 | 119 | 141 | 1.72 | 1.86 | 2.06 | 268 | 1.72 | 1.86 | 2.06 | 2.68 ns
LVCMOS15, QUIETIO, 2 mA 098 | 110|123 | 1.79 | 547 | 561 | 581 | 6.38 | 5.47 | 5.61 | 5.81 | 6.38 ns
LVCMOS15, QUIETIO, 4 mA 098 | 110 | 1.23 | 1.79 | 461 | 475 | 495 | 551 | 461 | 475 | 495 | 551 ns
LVCMOS15, QUIETIO, 6 mA 098 | 110 | 1.23 | 1.79 | 4.07 | 421 | 441 | 497 | 407 | 421 | 441 | 497 ns
LVCMOS15, QUIETIO, 8 mA 098 | 110 | 1.23 | 1.79 | 3.91 | 405 | 425 | 4.81 | 3.91 | 4.05 | 425 | 4.81 ns
LVCMOS15, QUIETIO, 12 mA 098 110 | 1.23 | 1.79 | 3.53 | 3.67 | 3.87 | 451 | 3.53 | 3.67 | 3.87 | 4.51 ns
LVCMOS15, QUIETIO, 16 mA 098 110 | 123 | 1.79 | 3.32 | 3.46 | 3.66 | 431 | 3.32 | 3.46 | 3.66 | 4.31 ns
LVCMOS15, Slow, 2 mA 098 | 110 | 1.23 | 1.79 | 418 | 432 | 452 | 511 | 4.18 | 4.32 | 452 | 5.11 ns
LVCMOS15, Slow, 4 mA 098 | 110 | 1.23 | 1.79 | 342 | 3.56 | 3.76 | 4.34 | 3.42 | 3.56 | 3.76 | 4.34 ns
LVCMOS15, Slow, 6 mA 098 110 | 1.23 | 1.79 | 229 | 243 | 263 | 3.24 | 229 | 243 | 263 | 3.24 ns
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Table 28: 10B Switching Characteristics for the Commercial (XC) Spartan-6 Devices (Cont'd)

Tiopi Tioop Tiotp
1/0 Standard Speed Grade Speed Grade Speed Grade Units
3 |3N| 2 LMW 3 | 3N | 2 [LM] -3 | 3N | -2 |-1LM
LVCMOS12, Fast, 2 mA 091 103 |1.16 | 1.51 | 3.46 | 3.60 | 3.80 | 444 | 3.46 | 3.60 | 3.80 | 4.44 ns
LVCMOS12, Fast, 4 mA 091 103|116 | 1.51 | 235 | 249 | 269 | 3.30 | 2.35 | 249 | 2.69 | 3.30 ns
LVCMOS12, Fast, 6 mA 091 103|116 | 151 | 1.79 | 193 | 213 | 275 | 1.79 | 1.93 | 213 | 2.75 ns
LVCMOS12, Fast, 8 mA 091 103|116 | 151 | 168 | 1.82 | 2.02 | 264 | 1.68 | 1.82 | 2.02 | 2.64 ns
LVCMOS12, Fast, 12 mA 091 103|116 | 151 | 166 | 1.80 | 2.00 | 262 | 1.66 | 1.80 | 2.00 | 2.62 ns
LVCMOS12_JEDEC, QUIETIO,2mA | 1.50 | 1.62 | 1.75 | 1.88 | 6.39 | 6.53 | 6.73 | 7.31 | 6.39 | 6.53 | 6.73 | 7.31 ns
LVCMOS12_JEDEC, QUIETIO, 4 mA | 150 | 1.62 | 1.75 | 1.88 | 498 | 5.12 | 532 | 588 | 498 | 5.12 | 5.32 | 5.88 ns
LVCMOS12_JEDEC, QUIETIO,6 mA | 1.50 | 1.62 | 1.75 | 1.88 | 467 | 4.81 | 5.01 | 554 | 467 | 481 | 5.01 | 5.54 ns
LVCMOS12_JEDEC, QUIETIO, 8 mA | 1.50 | 1.62 | 1.75 | 1.88 | 4.23 | 4.37 | 457 | 522 | 423 | 4.37 | 457 | 5.22 ns
LVCMOS12_JEDEC, QUIETIO, 12mA| 1.50 | 1.62 | 1.75 | 1.88 | 3.99 | 4.13 | 4.33 | 494 | 3.99 | 413 | 4.33 | 4.94 ns
LVCMOS12_JEDEC, Slow, 2 mA 150|162 | 1.75| 1.88 | 5.00 | 5.14 | 5.34 | 590 | 5.00 | 5.14 | 5.34 | 5.90 ns
LVCMOS12_JEDEC, Slow, 4 mA 150|162 | 175 | 188 | 285 | 299 | 3.19 | 3.80 | 285 | 2.99 | 3.19 | 3.80 ns
LVCMOS12_JEDEC, Slow, 6 mA 150 | 162 | 1.75| 1.88 | 2.76 | 290 | 3.10 | 3.72 | 2.76 | 290 | 3.10 | 3.72 ns
LVCMOS12_JEDEC, Slow, 8 mA 150|162 | 1.75| 1.88 | 2.35 | 249 | 269 | 3.30 | 235 | 249 | 269 | 3.30 ns
LVCMOS12_JEDEC, Slow, 12 mA 150 162 | 1.75 | 1.88 | 2.09 | 223 | 243 | 3.05 | 2.09 | 223 | 243 | 3.05 ns
LVCMOS12_JEDEC, Fast, 2 mA 150 | 1.62 | 1.75 | 1.88 | 3.46 | 3.60 | 3.80 | 442 | 3.46 | 3.60 | 3.80 | 4.42 ns
LVCMOS12_JEDEC, Fast, 4 mA 150 | 162 | 1.75 | 1.88 | 235 | 249 | 269 | 3.31 | 235 | 249 | 2.69 | 3.31 ns
LVCMOS12_JEDEC, Fast, 6 mA 150 162 | 175 | 188 | 1.79 | 193 | 213 | 276 | 1.79 | 1.93 | 2.13 | 2.76 ns
LVCMOS12_JEDEC, Fast, 8 mA 150 | 162|175 | 188 | 1.69 | 1.83 | 203 | 265 | 1.69 | 1.83 | 2.03 | 2.65 ns
LVCMOS12_JEDEC, Fast, 12 mA 150|162 | 175 | 188 | 1.66 | 1.80 | 2.00 | 2.62 | 1.66 | 1.80 | 2.00 | 2.62 ns
Notes:
1. The -1L values listed in this table are also applicable to the Spartan-6Q devices.
2. Devices with a -1L speed grade do not support Xilinx PCI IP.
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Table 29: 10B Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q Devices(1)

Tiopi Tioop Tiotp
1/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -3 -2 -3 -2
LVDS_33 1.24 1.42 1.69 1.89 3000 3000 ns
LVDS_25 1.08 1.26 1.79 1.99 3000 3000 ns
BLVDS_25 1.09 1.27 1.86 2.06 1.86 2.06 ns
MINI_LVDS_33 1.25 1.43 1.71 1.91 3000 3000 ns
MINI_LVDS_25 1.08 1.26 1.79 1.99 3000 3000 ns
LVPECL_33 1.25 1.43 N/A N/A N/A N/A ns
LVPECL_25 1.09 1.27 N/A N/A N/A N/A ns
RSDS_33 (point to point) 1.24 1.42 1.71 1.91 3000 3000 ns
RSDS_25 (point to point) 1.08 1.26 1.79 1.99 3000 3000 ns
TMDS_33 1.29 1.47 1.68 1.88 3000 3000 ns
PPDS_33 1.25 1.43 1.71 1.91 3000 3000 ns
PPDS_25 1.08 1.26 1.82 2.02 3000 3000 ns
PCI33_3 1.14 1.32 3.81 4.01 3.81 4.01 ns
PCl66_3 1.14 1.32 3.81 4.01 3.81 4.01 ns
DISPLAY_PORT 1.09 1.27 3.29 3.49 3.29 3.49 ns
12C 1.40 1.58 11.70 11.90 11.70 11.90 ns
SMBUS 1.40 1.58 11.70 11.90 11.70 11.90 ns
SDIO 1.43 1.61 2.78 2.98 2.78 2.98 ns
MOBILE_DDR 1.01 1.19 2.50 2.70 2.50 2.70 ns
HSTL_I 1.01 1.19 1.80 2.00 1.80 2.00 ns
HSTL_II 1.01 1.19 1.86 2.06 1.86 2.06 ns
HSTL_III 1.07 1.25 1.81 2.01 1.81 2.01 ns
HSTL_I_18 1.05 1.23 1.91 2.1 1.91 2.1 ns
HSTL_II _18 1.05 1.23 1.99 219 1.99 2.19 ns
HSTL_IIl _18 1.13 1.31 1.93 213 1.93 2.13 ns
SSTL3_I 1.65 1.83 1.97 217 1.97 217 ns
SSTL3_II 1.65 1.83 2.15 2.35 2.15 2.35 ns
SSTL2_| 1.37 1.55 1.91 2.11 1.91 2.11 ns
SSTL2_1I 1.37 1.55 2.00 2.20 2.00 2.20 ns
SSTL18_1I 0.99 1.17 1.77 1.97 1.77 1.97 ns
SSTL18_lI 1.00 1.18 1.80 2.00 1.80 2.00 ns
SSTL15_lI 1.00 1.18 1.81 2.01 1.81 2.01 ns
DIFF_HSTL_I 1.01 1.19 1.91 2.1 1.91 2.1 ns
DIFF_HSTL_II 1.00 1.18 1.86 2.06 1.86 2.06 ns
DIFF_HSTL_II 1.00 1.18 1.83 2.03 1.83 2.03 ns
DIFF_HSTL_I_18 1.04 1.22 1.93 213 1.93 2.13 ns
DIFF_HSTL_II_18 1.04 1.22 1.83 2.03 1.83 2.03 ns
DIFF_HSTL_II_18 1.04 1.22 1.83 2.03 1.83 2.03 ns
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Table 29: 10B Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q Devices(1) (Cont'd)

Tiopi Tioop Tiotp

1/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -3 -2 -3 -2
LVCMOSS33, Slow, 6 mA 1.41 1.59 2.79 2.99 2.79 2.99 ns
LVCMOS33, Slow, 8 mA 1.41 1.59 2.79 2.99 2.79 2.99 ns
LVCMOSS33, Slow, 12 mA 1.41 1.59 2.53 2.73 2.53 2.73 ns
LVCMOSS3, Slow, 16 mA 1.41 1.59 2.45 2.65 2.45 2.65 ns
LVCMOSS33, Slow, 24 mA 1.41 1.59 242 2.62 2.42 2.62 ns
LVCMOSS33, Fast, 2 mA 1.41 1.59 4.05 4.25 4.05 4.25 ns
LVCMOSS33, Fast, 4 mA 1.41 1.59 2.66 2.86 2.66 2.86 ns
LVCMOSS33, Fast, 6 mA 1.41 1.59 2.46 2.66 2.46 2.66 ns
LVCMOSS33, Fast, 8 mA 1.41 1.59 2.21 2.41 2.21 2.41 ns
LVCMOSSS, Fast, 12 mA 1.41 1.59 1.80 2.00 1.80 2.00 ns
LVCMOSS33, Fast, 16 mA 1.41 1.59 1.80 2.00 1.80 2.00 ns
LVCMOSS3S, Fast, 24 mA 1.41 1.59 1.80 2.00 1.80 2.00 ns
LVCMOS25, QUIETIO, 2 mA 0.89 1.07 5.00 5.20 5.00 5.20 ns
LVCMOS25, QUIETIO, 4 mA 0.89 1.07 3.85 4.05 3.85 4.05 ns
LVCMOS25, QUIETIO, 6 mA 0.89 1.07 3.60 3.80 3.60 3.80 ns
LVCMOS25, QUIETIO, 8 mA 0.89 1.07 3.34 3.54 3.34 3.54 ns
LVCMOS25, QUIETIO, 12 mA 0.89 1.07 2.98 3.18 2.98 3.18 ns
LVCMOS25, QUIETIO, 16 mA 0.89 1.07 2.79 2.99 2.79 2.99 ns
LVCMOS25, QUIETIO, 24 mA 0.89 1.07 2.64 2.84 2.64 2.84 ns
LVCMOS25, Slow, 2 mA 0.89 1.07 3.96 4.16 3.96 4.16 ns
LVCMOS25, Slow, 4 mA 0.89 1.07 2.96 3.16 2.96 3.16 ns
LVCMOS25, Slow, 6 mA 0.89 1.07 2.88 3.08 2.88 3.08 ns
LVCMOS25, Slow, 8 mA 0.89 1.07 2.63 2.83 2.63 2.83 ns
LVCMOS25, Slow, 12 mA 0.89 1.07 2.15 2.35 2.15 2.35 ns
LVCMOS25, Slow, 16 mA 0.89 1.07 2.15 2.35 2.15 2.35 ns
LVCMOS25, Slow, 24 mA 0.89 1.07 215 2.35 2.15 2.35 ns
LVCMOS25, Fast, 2 mA 0.89 1.07 3.52 3.72 3.52 3.72 ns
LVCMOS25, Fast, 4 mA 0.89 1.07 2.43 2.63 2.43 2.63 ns
LVCMOS25, Fast, 6 mA 0.89 1.07 2.23 2.43 2.23 2.43 ns
LVCMOS25, Fast, 8 mA 0.89 1.07 2.16 2.36 2.16 2.36 ns
LVCMOS25, Fast, 12 mA 0.89 1.07 1.70 1.90 1.70 1.90 ns
LVCMOS25, Fast, 16 mA 0.89 1.07 1.70 1.90 1.70 1.90 ns
LVCMOS25, Fast, 24 mA 0.89 1.07 1.70 1.90 1.70 1.90 ns
LVCMOS18, QUIETIO, 2 mA 1.25 1.43 6.11 6.31 6.11 6.31 ns
LVCMOS18, QUIETIO, 4 mA 1.25 1.43 4.88 5.08 4.88 5.08 ns
LVCMOS18, QUIETIO, 6 mA 1.25 1.43 4.20 4.40 4.20 4.40 ns
LVCMOS18, QUIETIO, 8 mA 1.25 1.43 3.86 4.06 3.86 4.06 ns
LVCMOS18, QUIETIO, 12 mA 1.25 1.43 3.49 3.69 3.49 3.69 ns
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Table 29: 10B Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q Devices(1) (Cont'd)

Tiopi Tioop Tiotp
1/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -3 -2 -3 -2
LVCMOS12, QUIETIO, 6 mA 0.98 1.16 4.79 4.99 4.79 4.99 ns
LVCMOS12, QUIETIO, 8 mA 0.98 1.16 4.43 4.63 4.43 4.63 ns
LVCMOS12, QUIETIO, 12 mA 0.98 1.16 418 4.38 4.18 4.38 ns
LVCMOS12, Slow, 2 mA 0.98 1.16 512 5.32 5.12 5.32 ns
LVCMOS12, Slow, 4 mA 0.98 1.16 3.00 3.20 3.00 3.20 ns
LVCMOS12, Slow, 6 mA 0.98 1.16 2.91 3.11 2.91 3.11 ns
LVCMOS12, Slow, 8 mA 0.98 1.16 2.51 2.71 2.51 2.71 ns
LVCMOS12, Slow, 12 mA 0.98 1.16 2.25 2.45 2.25 2.45 ns
LVCMOS12, Fast, 2 mA 0.98 1.16 3.60 3.80 3.60 3.80 ns
LVCMOS12, Fast, 4 mA 0.98 1.16 2.49 2.69 2.49 2.69 ns
LVCMOS12, Fast, 6 mA 0.98 1.16 1.94 2.14 1.94 2.14 ns
LVCMOS12, Fast, 8 mA 0.98 1.16 1.82 2.02 1.82 2.02 ns
LVCMOS12, Fast, 12 mA 0.98 1.16 1.80 2.00 1.80 2.00 ns
LVCMOS12_JEDEC, QUIETIO, 2 mA 1.57 1.75 6.53 6.73 6.53 6.73 ns
LVCMOS12_JEDEC, QUIETIO, 4 mA 1.57 1.75 5.12 5.32 5.12 5.32 ns
LVCMOS12_JEDEC, QUIETIO, 6 mA 1.57 1.75 4.81 5.01 4.81 5.01 ns
LVCMOS12_JEDEC, QUIETIO, 8 mA 1.57 1.75 4.44 4.64 4.44 4.64 ns
LVCMOS12_JEDEC, QUIETIO, 12 mA 1.57 1.75 4.20 4.40 4.20 4.40 ns
LVCMOS12_JEDEC, Slow, 2 mA 1.57 1.75 5.14 5.34 5.14 5.34 ns
LVCMOS12_JEDEC, Slow, 4 mA 1.57 1.75 2.99 3.19 2.99 3.19 ns
LVCMOS12_JEDEC, Slow, 6 mA 1.57 1.75 2.90 3.10 2.90 3.10 ns
LVCMOS12_JEDEC, Slow, 8 mA 1.57 1.75 2.50 2.70 2.50 2.70 ns
LVCMOS12_JEDEC, Slow, 12 mA 1.57 1.75 2.26 2.46 2.26 2.46 ns
LVCMOS12_JEDEC, Fast, 2 mA 1.57 1.75 3.60 3.80 3.60 3.80 ns
LVCMOS12_JEDEC, Fast, 4 mA 1.57 1.75 2.49 2.69 2.49 2.69 ns
LVCMOS12_JEDEC, Fast, 6 mA 1.57 1.75 1.94 214 1.94 214 ns
LVCMOS12_JEDEC, Fast, 8 mA 1.57 1.75 1.83 2.03 1.83 2.03 ns
LVCMOS12_JEDEC, Fast, 12 mA 1.57 1.75 1.80 2.00 1.80 2.00 ns

Notes:

1. The Spartan-6Q FPGA -1L values are listed in Table 28.

Table 30 summarizes the value of T\otpnz- TioTPHzZ iS described as the delay from the T pin to the IOB pad through the
output buffer of an I0B pad, when 3-state is enabled (i.e., a high impedance state). These delays are measured using

LVCMOS25, Fast, 12 mA.

Table 30: 10B 3-state ON Output Switching Characteristics (T\orpHz)

Speed Grade
Symbol Description Units
-3 -3N -2 -1L
TioTPHZ T input to Pad high-impedance 1.39 1.59 1.59 1.91 ns
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Table 34: SSO Limit per Voco/GND Pair (Cont’d)

SSO Limit per Vcco/GND Pair
All TQG144, CPG196, All CS(G)484, FG(G)484,
Veeo 1/0 Standard Drive Slew CSG225, FT(G)256, and FG(G)676, FG(G)900, and
LX devices in CSG324 LXT devices in CSG324
Bank 0/2 Bank 1/3 Bank 0/2 Bank 1/3/4/5

Fast 53 65 53 62
2 Slow 70 80 70 73

QuietlO 79 89 79 91
Fast 23 30 23 27
4 Slow 34 41 34 37
QuietlO 44 49 44 46
Fast 16 21 16 20
6 Slow 21 28 21 25
QuietlO 34 39 34 34
Fast 12 16 12 15
LVTTL 8 Slow 16 22 16 19
QuietlO 27 28 27 24

Fast 1 3 1 1

3.3V 12 Slow 2 2 4
QuietlO 2 10 2 8

Fast 1 1 1

16 Slow 1 1 2

QuietlO 3 11 3 8

Fast 1 2 1 1

24 Slow 2 5 2 2

QuietlO 8 9 8 8
PCI33_3 18 19 18 19
PCl66_3 18 19 18 19
SSTL_3_I 5 8 5 8
SSTL_3_lI 3 5 3 3
DIFF_SSTL_3_I 15 24 15 24
DIFF_SSTL_3_II 9 15 9 9
SDIO 17 18 17 15
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CLB Switching Characteristics (SLICEM Only)
Table 40: CLB Switching Characteristics (SLICEM Only)

Speed Grade

Symbol Description Units
3 | AN | 2 | -
Combinatorial Delays
TiLo An —Dn LUT inputs to A to D outputs 0.21 0.26 0.26 0.46 | ns, Max
An — Dn LUT inputs through F7AMUX/F7BMUX to 0.37 0.43 0.43 0.77 | ns, Max
AMUX/CMUX output
Topas An — Dn LUT inputs through F7AMUX or F7BMUX and FBMUX | 0.37 0.46 0.46 0.84 | ns, Max
to BMUX output
Tito An — Dn LUT inputs through latch to AQ — DQ outputs 0.82 0.95 0.95 1.64 | ns, Max
Triro_LoaIc An —Dn LUT inputs to AQ — DQ outputs (latch as logic) 0.82 0.95 0.95 1.64 | ns, Max
Toprcya An LUT inputs to COUT output 0.38 0.48 0.48 0.69 | ns, Max
Toprcys Bn LUT inputs to COUT output 0.38 0.49 0.49 0.71 | ns, Max
Torcyc Cn LUT inputs to COUT output 0.28 0.33 0.33 0.55 | ns, Max
TopcyD Dn LUT inputs to COUT output 0.28 0.35 0.35 0.52 | ns, Max
Taxcy AX input to COUT output 0.21 0.26 0.26 0.36 | ns, Max
Texcy BX input to COUT output 0.13 0.16 0.16 0.18 | ns, Max
Texcy CX input to COUT output 0.10 0.12 0.12 0.09 | ns, Max
Toxcy DX input to COUT output 0.09 0.11 0.11 0.09 | ns, Max
Teyp CIN input to COUT output 0.08 0.10 0.10 0.06 | ns, Max
Tcina CIN input to AMUX output 0.21 0.22 0.22 0.47 | ns, Max
Teins CIN input to BMUX output 0.30 0.31 0.31 0.57 | ns, Max
Teine CIN input to CMUX output 0.29 0.31 0.31 0.58 | ns, Max
TeinD CIN input to DMUX output 0.31 0.32 0.32 0.68 | ns, Max
Sequential Delays
Teko Clock to AQ — DQ outputs 045 | 053 | 053 | 074 |ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Toick/Tckpl AX — DX input to CLK on A — D flip-flops 0.42/ | 0.47/ | 047/ | 0.90/ | ns, Min
0.28 0.39 0.39 0.56
Tceck/Tekee CE input to CLK on A — D flip-flops 0.31/ | 0.37/ | 0.37/ | 0.59/ | ns, Min
-0.07 | -0.07 | -0.07 | -0.27
Tsrek/TcksR SR input to CLK on A — D flip-flops for XC devices 0.41/ | 0.42/ | 0.42/ | 0.68/ | ns, Min
0.02 0.02 0.02 | -0.29
SR input to CLK on A — D flip-flops for XA and XQ devices 0.41/ N/A 0.44/ 0.68/ | ns, Min
0.02 0.02 | -0.29
Teinek/TekeIN CIN input to CLK on A — D flip-flops 0.31/ 0.31/ 0.31/ 0.81/ | ns, Min
-0.17 | -0.13 | -0.13 | -0.42
Set/Reset
Trpw SR input minimum pulse width 0.41 0.48 0.48 1.37 | ns, Min
Tra Delay from SR input to AQ — DQ flip-flops 0.60 0.70 0.70 0.88 | ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops 0.60 0.65 0.65 0.90 | ns, Max
Frog Toggle frequency (for export control) 862 806 667 500 MHz
DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 48


http://www.xilinx.com

& XILINX.

Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

CLB Distributed RAM Switching Characteristics (SLICEM Only)

Table 41: CLB Distributed RAM Switching Characteristics (SLICEM Only)

Speed Grade

Symbol Description Units
3 | AN | 2 | -
Sequential Delays
TsHcko Clock to A — D outputs 1.26 1.55 1.55 2.35 | ns, Max
Clock to A — D outputs (direct output path) 0.96 1.20 1.20 1.87 | ns, Max
Setup and Hold Times Before/After Clock CLK
Tps/ToH AX —DX or Al = Dl inputs to CLK 0.59/ | 0.73/ | 0.73/ | 1.17/ | ns, Min
0.17 0.22 0.22 0.33
Tas/TaH Address An inputs to clock for XC devices 0.28/ | 0.32/ | 0.32/ | 0.26/ | ns, Min
0.35 0.42 0.42 0.71
Address An inputs to clock for XA and XQ devices 0.28/ N/A 0.32/ 0.26/ | ns, Min
0.51 0.51 0.71
Tws/TwH WE input to clock 0.31/ 0.37/ 0.37/ 0.59/ | ns, Min
-0.08 | —-0.08 | -0.08 | -0.27
Teeek/Tekee CE input to CLK 0.31/ | 0.37/ | 0.37/ | 059/ | ns, Min
-0.08 | —0.08 | —-0.08 | -0.27
CLB Shift Register Switching Characteristics (SLICEM Only)
Table 42: CLB Shift Register Switching Characteristics
Speed Grade
Symbol Description Units
-3 3N | 2 | -L
Sequential Delays
TREG Clock to A — D outputs 1.35 1.78 1.78 2.74 | ns, Max
Clock to A — D outputs (direct output path) 1.24 1.65 1.65 2.48 | ns, Max
Setup and Hold Times Before/After Clock CLK
Tws/TwH WE input to CLK 0.20/ 0.24/ 0.24/ 0.29/ | ns, Min
-0.07 | -0.07 | -0.07 | -0.27
Teeek/Tekee CE input to CLK for XC devices 0.30/ | 0.30/ | 0.30/ | 0.82/ | ns, Min
0.30 0.38 0.38 | -0.41
CE input to CLK for XA and XQ devices 0.32/ N/A 0.40/ 0.82/ | ns, Min
0.30 0.38 | -0.41
Tps/TpH AX — DX or Al — Dl inputs to CLK 0.07/ | 0.09/ | 0.09/ | 0.11/ | ns, Min
0.11 0.14 0.14 0.23
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DSP48A1 Switching Characteristics
Table 44: DSP48A1 Switching Characteristics

- Pre- .| Post- Speed Grade :
Symbol Description adder Multiplier adder| 5 ‘ 3N ‘ 2 ‘ AL Units
Setup and Hold Times of Data/Control Pins to the Input Register Clock
TDSPDCK_A_A1 REG/ A input to A1 register CLK N/A N/A N/A 0.15/ | 0.17/ | 0.17/ | 0.32/ ns
TbsSPCKD_A_A1REG 0.09 | 0.09 | 0.09 | 0.09
TpsPDCK_D_B1REG! D input to B1 register CLK Yes N/A N/A | 1.90/ | 1.95/ | 1.95/ | 2.82/ | ns
TDSPCKD_D_B1REG -0.07 | -0.07 | -0.07 | -0.07
C input to C register CLK 0.11/ | 0.13/ | 0.13/ | 0.24/
for XC devices 0.15 | 0.15 | 0.15 | 0.09
¥DSPDCK_C_CREG/ ' ' N/A N/A N/A ns
DSPCKD_C_CREG C input to C register CLK 0.11/ N/A 0.13/ | 0.24/
for XA and XQ devices 0.19 0.23 | 0.09
D input to D register CLK 0.09/ | 0.10/ | 0.10/ | 0.19/
TpsPDCK D DREG! for XC devices N/A N/A N/A 0.15 | 0.15 | 0.15 | 0.12 o
TbsSPCKD_D_DREG D input to D register CLK 0.09/ | \/a | 010/ | 0.19/
for XA and XQ devices 0.23 0.27 | 0.12
TDSPDCK_OPMODE_B1 REG/ OPMODE input to B1 register CLK Yes N/A N/A 1.97/ | 2.00/ | 2.00/ | 2.85/ ns
OPMODE input to OPMODE 0.18/ | 0.21/ | 0.21/ | 0.40/
- / register CLK for XC devices 0.12 | 0.12 | 0.12 | 0.12
DSPDCK_OPMODE_OPMODEREG R N/A N/A N/A ns
T OPMODE input to OPMODE
DSPCKD_OPMODE_OPMODEREG register CLK for XA and XQ %11%/ N/A (())?212/ (()).Ai%/
devices ’ ’ )
Setup and Hold Times of Data Pins to the Pipeline Register Clock
TpspPpcK A MREG! Ainput to M register CLK N/A Yes N/A | 3.06/ | 3.51/ | 351/ | 3.97/ | ns
TDSPCKD_A_MREG —0.40 | -0.40 | —0.40 | —0.40
TbspPock B MREG/ B input to M register CLK Yes Yes N/A | 3.96/ | 4.58/ | 458/ | 7.00/ | ns
TpSPCKD_B_MREG —0.68 | —0.68 | —0.68 | —0.68
TpspPpck D MREG! D input to M register CLK Yes Yes N/A | 423/ | 4.80/ | 4.80/ | 6.84/ | ns
TbSPCKD_D_MREG —0.56 | —0.56 | —0.56 | —0.56
TDSPDCK?OPMODE?MREG/ OPMODE to M register CLK Yes Yes N/A 4.18/ | 4.80/ | 4.80/ | 6.88/ ns
TpSPCKD_OPMODE_MREG —0.48 | —0.48 | —0.48 | -0.48
No Yes N/A | 2.37/ | 2.70/ | 2.70/ | 4.28/ | ns
—0.48 | —0.48 | -0.48 | —-0.48
Setup and Hold Times of Data/Control Pins to the Output Register Clock
Tpsppck A PREG! A input to P register CLK N/A Yes Yes | 4.32/ | 5.06/ | 5.06/ | 7.52/ | ns
TDSPCKD_A_PREG -0.76 | -0.76 | —0.76 | —0.76
TbspPpck B PREG! B input to P register CLK Yes Yes Yes | 5.87/ | 6.87/ | 6.87/ |10.55/| ns
No Yes Yes | 4.14/ | 4.68/ | 468/ | 8.12/ | ns
—0.93 | —0.93 | -0.93 | -0.93
Tpsppck ¢ PREG! C input to P register CLK N/A N/A Yes | 2.20/ | 2.25/ | 2.25/ | 3.27/ | ns
TDSPCKD_C_PREG -0.23 | -0.23 | -0.23 | -0.23
Tpsppock D PREG! D input to P register CLK Yes Yes Yes | 5.90/ | 6.91/ | 6.91/ | 10.39/| ns
TDSPCKD_D_PREG -0.92 | -0.92 | -0.92 | -0.92
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DCM Switching Characteristics

Table 53: Operating Frequency Ranges and Conditions for the Delay-Locked Loop (DLL)(")

Symbol

Description

Speed Grade

-3

-3N

-2

Min

Max

Min ‘ Max

Min ‘ Max

Min

Max

Units

Input Frequency Ranges

CLKIN_FREQ_DLL

Frequency of the CLKIN clock
input when the CLKDV output is
not used.

2800)

2801)

5(2)

2500)

5(2)

175@)

MHz

Frequency of the CLKIN clock
input when using the CLKDV
output.

28003)

2801)

5(2)

2500)

5(2)

1331

MHz

Input Pulse Requirements

CLKIN_PULSE

CLKIN pulse width as a
percentage of the CLKIN period
for

CLKIN_FREQ_DLL < 150 MHz

40

60

40

60

40

60

40

60

%

CLKIN pulse width as a
percentage of the CLKIN period
for

CLKIN_FREQ_DLL > 150 MHz

45

55

45

55

45

55

45

55

%

Input Clock Jitter Tolerance

and Delay Path Variation*)

CLKIN_CYC_JITT_DLL_LF

Cycle-to-cycle jitter at the CLKIN
input for
CLKIN_FREQ_DLL < 150 MHz

+300

+300

+300

+300

ps

CLKIN_CYC_JITT_DLL_HF

Cycle-to-cycle jitter at the CLKIN
input for
CLKIN_FREQ_DLL > 150 MHz.

+150

+150

+150

+150

ps

CLKIN_PER_JITT_DLL

Period jitter at the CLKIN input.

ns

CLKFB_DELAY_VAR_EXT

Allowable variation of the off-chip
feedback delay from the DCM
output to the CLKFB input.

ns

Notes:

1. DLL specifications apply when using any of the DLL outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, or CLKDV.
2. When operating independently of the DLL, the DFS supports lower CLKIN_FREQ_DLL frequencies. See Table 55.
3. The CLKIN_DIVIDE_BY_2 attribute increases the effective input frequency range. When set to TRUE, the input clock frequency is divided by two as
it enters the DCM. Input clock frequencies for the clock buffer being used can be increased up to the Fy ax (see Table 48 and Table 49 for BUFG and
BUFIO2 limits). When used with CLK_FEEDBACK=2X, the input clock frequency matches the frequency for CLK2X, and is limited to

CLKOUT_FREQ_2X.

4. CLKIN_FREQ_DLL input jitter beyond these limits can cause the DCM to lose LOCK, indicated by the LOCKED output deasserting. The user must

then reset the DCM.

5. When using both DCMs in a CMT, both DCMs must be LOCKED.
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Table 57: Switching Characteristics for the Digital Frequency Synthesizer DFS (DCM_CLKGEN)(1)

Symbol

Description

Speed Grade

-3

-3N -2

-1L

Min

Max

Min ] Max | Min \ Max

Min ] Max

Units

Output Frequency Ranges (DCM_CLKGEN)

CLKOUT_FREQ_FX

Frequency for the CLKFX and
CLKFX180 outputs

375

5 375 5 333

200

MHz

CLKOUT_FREQ_FXDV

Frequency for the CLKFXDV
output

0.15625

187.5

0.15625| 187.5 |0.15625| 166.5

0.15625

100

MHz

Output Clock Jitter(2)(3)

CLKOUT_PER_JITT_FX

Period jitter at the CLKFX and
CLKFX180 outputs.

Typical = +[0.2% of CLKFX period + 100]

ps

CLKOUT_PER_JITT_FXDV

Period jitter at the CLKFXDV
output.

Typical = +[0.2% of CLKFX period + 100]

ps

CLKFX_FREEZE_VAR

CLKFX period change in free
running oscillator mode at the
same temperature.
FCLKFX > 50 MHz

Maximum = +3% of CLKFX period

ps

CLKFX period change in free
running oscillator mode at the
same temperature.
FCLKFX < 50 MHz

Maximum = 5% of CLKFX period

ps

CLKFX_FREEZE_TEMP
_SLOPE

CLKFX period will change in
free_oscillator mode over
temperature. Add to
CLKFX_FREEZE_VAR to
determine total CLKFX period
change. Percentage change for
CLKFX period over 1°C.

Maximum = 0.1

%/°C

Duty Cycle(*)®5)

CLKOUT_DUTY_CYCLE_
FX

Duty cycle precision for the
CLKFX and CLKFX180 outputs,
including the BUFGMUX and
clock tree duty-cycle distortion

Maximum = +[1% of CLKFX period + 350]

ps

CLKOUT_DUTY_CYCLE_
FXDV

Duty cycle precision for the
CLKFXDV outputs, including the
BUFGMUX and clock tree
duty-cycle distortion

Maximum = £[1% of CLKFX period + 350]

ps

Lock Time

LOCK_FX@)

The time from deassertion at the
DCM’s Reset input to the rising
transition at its LOCKED output.
The DFS asserts LOCKED when
the CLKFX, CLKFX180, and
CLKFXDV signals are valid.
Lock time requires
CLKFX_DIVIDE < F|\/(0.50
MHz)

when: FCLKlN <50 MHz

50

50 50

50

ms

when: FCLK|N > 50 MHz

ms
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Table 65: Global Clock Input to Output Delay With DCM in Source-Synchronous Mode

Symbol Description Device Speed Grade Units
3 | N | 2 |

LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with DCM in Source-Synchronous Mode.

TICKOFDCM_ 0 Global Clock and OUTFF with DCM XC6SLX4 5.03 N/A 7.21 8.05 ns
XC6SLX9 5.03 6.13 7.21 8.05 ns
XC6SLX16 5.08 5.51 6.44 7.96 ns
XC6SLX25 4.81 5.13 5.69 7.94 ns
XC6SLX25T 4.81 5.13 5.69 N/A ns
XC6SLX45 5.26 5.69 6.63 7.92 ns
XC6SLX45T 5.26 5.69 6.63 N/A ns
XC6SLX75 4.77 5.18 5.88 7.95 ns
XC6SLX75T 4.77 5.18 5.88 N/A ns
XC6SLX100 4.72 5.11 5.76 8.59 ns
XC6SLX100T 4.76 5.11 5.76 N/A ns
XC6SLX150 4.90 5.30 5.93 7.93 ns
XC6SLX150T 4.90 5.30 5.93 N/A ns
XABSLX4 5.35 N/A 7.21 N/A ns
XABSLX9 5.35 N/A 7.21 N/A ns
XABSLX16 5.42 N/A 6.44 N/A ns
XABSLX25 5.13 N/A 5.69 N/A ns
XABSLX25T 5.13 N/A 5.79 N/A ns
XABSLX45 5.58 N/A 6.63 N/A ns
XABSLX45T 5.58 N/A 6.63 N/A ns
XABSLX75 5.09 N/A 5.87 N/A ns
XABSLX75T 5.09 N/A 5.87 N/A ns
XAB6SLX100 N/A N/A 6.44 N/A ns
XQB6SLX75 N/A N/A 5.87 7.95 ns
XQ6SLX75T 5.09 N/A 5.87 N/A ns
XQ6SLX150 N/A N/A 6.06 7.93 ns
XQ6SLX150T 5.50 N/A 6.06 N/A ns

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and where all accessible

0B and CLB flip-flops are clocked by the global clock net.
2. DCM output jitter is already included in the timing calculation.
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Table 69: Global Clock Input to Output Delay With DCM and PLL in Source-Synchronous Mode

Symbol Description Device Speed Grade Units
3 | N | 2 |

LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with DCM in Source-Synchronous Mode

and PLL in DCM2PLL Mode.

Tickorpomo_pLL | Global Clock and OUTFF with DCM and PLL | XC6SLX4 5.58 N/A 7.42 8.54 ns
XC6SLX9 5.58 6.19 7.42 8.54 ns
XC6SLX16 5.50 6.06 7.05 8.24 ns
XC6SLX25 5.57 6.04 7.02 8.33 ns
XC6SLX25T 5.57 6.04 7.02 N/A ns
XCBSLX45 5.53 5.97 6.96 8.32 ns
XC6SLX45T 5.563 5.97 6.96 N/A ns
XCBSLX75 5.55 6.00 6.99 8.54 ns
XCBSLX75T 5.55 6.00 6.99 N/A ns
XC6SLX100 5.58 6.03 7.02 9.1 ns
XC6SLX100T 5.62 6.03 7.02 N/A ns
XC6SLX150 5.32 5.70 6.41 8.26 ns
XC6SLX150T 5.32 5.70 6.41 N/A ns
XABSLX4 5.87 N/A 7.28 N/A ns
XAB6SLX9 5.87 N/A 7.28 N/A ns
XABSLX16 6.02 N/A 6.87 N/A ns
XAB6SLX25 5.88 N/A 6.90 N/A ns
XABSLX25T 5.88 N/A 7.00 N/A ns
XABSLX45 5.82 N/A 6.81 N/A ns
XABSLX45T 5.82 N/A 6.81 N/A ns
XAB6SLX75 5.81 N/A 6.80 N/A ns
XABSLX75T 5.81 N/A 6.80 N/A ns
XAB6SLX100 N/A N/A 6.88 N/A ns
XQB6SLX75 N/A N/A 6.80 8.54 ns
XQ6SLX75T 5.81 N/A 6.80 N/A ns
XQ6SLX150 N/A N/A 6.41 8.26 ns
XQ6SLX150T 5.90 N/A 6.41 N/A ns

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and where all accessible
I0B and CLB flip-flops are clocked by the global clock net.

2.  DCM and PLL output jitter are already included in the timing calculation.
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Spartan-6 Device Pin-to-Pin Input Parameter Guidelines

All devices are 100% functionally tested. The representative values for typical pin locations and normal clock loading are
listed in Table 70 through Table 77. Values are expressed in nanoseconds unless otherwise noted.

Table 70: Global Clock Setup and Hold Without DCM or PLL (No Delay)

Symbol Description Device Speed Grade Units
3 | 3N -2 AL
Input Setup and Hold Time Relative to Global Clock Input Signal for LWVCMOS25 Standard.(1)

Tpsno! TPHND No Delay Global Clock and IFF®) | XC6SLX4 0.10/1.56 N/A 0.10/1.83 | 0.07/2.54 | ns
without DCM or PLL XC6SLX9 0.10/1.56 | 0.10/1.57 | 0.10/1.84 | 0.07/254 | ns

XC6SLX16 0.12/1.42 | 0.12/1.48 | 0.12/1.64 | 0.13/2.19 ns

XC6SLX25 0.18/1.64 | 0.18/1.75 | 0.18/1.99 | 0.11/2.57 ns

XC6SLX25T 0.18/1.64 | 0.18/1.75 | 0.18/1.99 N/A ns

XC6SLX45 —0.08/1.80 | —0.08/1.95 | —0.08/2.27 | —0.17/2.74 | ns

XC6SLX45T —0.08/1.80 | —0.08/1.95 | —0.08/2.27 N/A ns

XC6SLX75 0.13/1.81 | 0.13/2.06 | 0.13/2.27 | -0.12/3.30 | ns

XC6SLX75T 0.13/1.81 0.13/2.06 | 0.13/2.27 N/A ns

XC6SLX100 —0.14/2.03 | —0.14/2.24 | -0.14/2.56 | —0.17/3.44 | ns

XC6SLX100T |-0.14/2.03 | —0.14/2.24 | -0.14/2.56 N/A ns

XC6SLX150 —0.24/2.42 | -0.24/2.74 | -0.24/2.95 | —0.60/3.75 | ns

XC6SLX150T | -0.24/2.42 | —0.24/2.74 | —0.24/2.95 N/A ns

XABSLX4 0.10/1.57 N/A 0.10/1.84 N/A ns

XABSLX9 0.10/1.57 N/A 0.10/1.84 N/A ns

XABSLX16 0.12/1.43 N/A 0.12/1.64 N/A ns

XABSLX25 0.18/1.65 N/A 0.18/1.99 N/A ns

XABSLX25T 0.18/1.65 N/A 0.18/1.99 N/A ns

XABSLX45 —0.08/1.82 N/A -0.08/2.27 N/A ns

XABSLX45T —0.08/1.82 N/A -0.08/2.27 N/A ns

XABSLX75 0.13/2.02 N/A 0.13/2.32 N/A ns

XABSLX75T 0.13/2.02 N/A 0.13/2.32 N/A ns

XABSLX100 N/A N/A 0.10/2.51 N/A ns

XQ6SLX75 N/A N/A 0.13/2.32 | -0.12/3.30 | ns

XQ6SLX75T 0.13/2.02 N/A 0.13/2.32 N/A ns

XQ6SLX150 N/A N/A —0.24/2.95 | -0.60/3.75 | ns

XQ6SLX150T | —0.24/2.74 N/A —0.24/2.95 N/A ns

Notes:

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

2. IFF = Input Flip-Flop or Latch.
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Table 76: Global Clock Setup and Hold With DCM and PLL in System-Synchronous Mode

Symbol Description Device Speed Grade Units
-3 -3N -2 -1L

Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(!)

TpspempLL! No Delay Global Clock and IFF(2) XC6SLX4 1.16/0.49 N/A 1.39/0.49 | 2.36/0.59 ns

TPHDOMPLL ph > gr']\f'j igi"ﬁ%%’gﬂﬂgg: XC6SLX9 1.16/0.44 | 1.37/0.44 | 1.39/0.44 | 2.36/059 | ns
XC6SLX16 1.44/-0.08 | 1.49/-0.04 | 1.62/—0.04 | 2.06/0.55 ns
XC6SLX25 1.52/0.42 | 1.65/0.42 | 1.83/0.42 | 2.52/0.43 ns
XC6SLX25T 1.52/0.42 | 1.65/0.42 | 1.83/0.42 N/A ns
XC6SLX45 1.54/0.39 | 1.59/0.39 | 1.75/0.39 | 2.48/0.76 ns
XC6SLX45T 1.54/0.39 | 1.59/0.39 | 1.75/0.39 N/A ns
XC6SLX75 1.72/0.41 1.80/0.41 1.99/0.41 2.60/0.75 ns
XC6SLX75T 1.72/0.41 | 1.80/0.41 | 1.99/0.41 N/A ns
XC6SLX100 1.34/0.51 1.46/0.51 1.64/0.51 2.12/0.90 ns
XC6SLX100T 1.34/0.51 1.46/0.51 1.64/0.51 N/A ns
XC6SLX150 1.30/0.60 | 1.40/0.60 | 1.55/0.60 | 2.57/0.97 ns
XC6SLX150T 1.30/0.60 | 1.40/0.60 | 1.55/0.60 N/A ns
XABSLX4 1.58/0.37 N/A 1.58/0.37 N/A ns
XABSLX9 1.58/0.37 N/A 1.58/0.37 N/A ns
XABSLX16 2.67/0.35 N/A 2.67/0.17 N/A ns
XABSLX25 1.74/0.27 N/A 1.95/0.27 N/A ns
XABSLX25T 1.74/0.27 N/A 2.03/0.27 N/A ns
XABSLX45 1.58/0.29 N/A 1.87/0.29 N/A ns
XABSLX45T 1.58/0.29 N/A 1.87/0.29 N/A ns
XABSLX75 1.74/0.24 N/A 2.11/0.24 N/A ns
XABSLX75T 1.74/0.24 N/A 2.11/0.24 N/A ns
XAB6SLX100 N/A N/A 2.64/0.82 N/A ns
XQ6SLX75 N/A N/A 2.11/0.24 | 2.60/0.75 ns
XQ6SLX75T 1.74/0.24 N/A 2.11/0.24 N/A ns
XQ6SLX150 N/A N/A 1.67/0.70 | 2.57/0.97 ns
XQ6SLX150T 1.50/0.70 N/A 1.67/0.70 N/A ns

Notes:

1.

Setup and Hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the Global Clock
input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the Global Clock input signal using
the fastest process, lowest temperature, and highest voltage. These measurements include CMT jitter; DCM CLKO driving PLL, PLL CLKOUTO

driving BUFG.

IFF = Input Flip-Flop or Latch
Use IBIS to determine any duty-cycle distortion incurred using various standards.

DS162 (v3.0) October 17, 2011
Product Specification

www.Xxilinx.com

78


http://www.xilinx.com

& XILINX. Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

Revision History

The following table shows the revision history for this document.

Date Version Description of Revisions
06/24/09 1.0 Initial Xilinx release.
08/26/09 1.1 Added Vg to Table 1and Table 2. Added Rgygg to Table 2. Added XC6SLX75 and XC6SLX75T to

VearT and Igapr in Table 1, Table 2, and Table 4. Corrected the quiescent supply current for the
XC6SLX4 in Table 5. Updated Table 11. Removed DVppy from Figure 2. Removed Fpcecore from
Table 24 and added values to Fpceyser. Added more networking applications to Table 25. Updated
values for TSUSPENDLOW_AWAKE! TSUSPEND_ENABLE! and TSCP_AWAKE in Table 46. Numerous changes
to Table 47, page 54 including the addition of new values to various specifications, revising the
Tsmckeso description, and changing the units of Tpgg. Also, removed Dynamic Reconfiguration Port
(DRP) for DCM and PLL Before and After DCLK section from Table 47 and updated all the notes. In
Table 52, added to Fi\yax, revised Foytmax, and removed PLL Maximum Output Frequency for
BUFIO2. Revised values for DCM_DELAY_STEP in Table 54. Updated CLKIN_FREQ_FX values in
Table 55.

01/04/10 1.2 Added -4 speed grade to entire document. Updated speed specification of -4, -3, -2 speed grades to
version 1.03. Added -1L speed grade numbers per speed specification 1.00. Updated Tgp in Table 1.
Added -1L rows for LVCMOS12, LVCMOS15, and LVCMOS18 in Table 9. Revised much of the detail
in GTP Transceiver Specifications in Table 12 through Table 23. Added -2 data to Table 25. Updated
Fmax in Table 44. Updated descriptions for TpyacLkL @nd TpnacLkr in Table 45 and revised values for
all parameters. Removed T\;tappr from Table 47 and added new data. Updated values in Table 48
through Table 62. Added Table 51 (BUFPLL) and Table 57 (DCM_CLKGEN). Removed

TLockmax note from Table 52. Updated note 3 in Table 53. In Table 79: removed XC6SLX75CSG324
and XCB6SLX75TCSG324; added XC6SLX75FG(G)484 and XC6SLX75FG(G)484.

02/22/10 1.3 Production release of XC6SLX16 -2 speed grade devices. The changes to Table 26 and Table 27
includes updating this data sheet to the data in ISE v11.5 software with speed specification v1.06.
Updated maximum of V| and Vg and note 2 in Table 1. In Table 2, changed V,y, added I, and note
5, revised notes 1, 6, and 7, and added note 8 to Rgygg. In Table 4, removed previous note 1 and added
datato Igpy, Irpp, @and IgatT, changed Cy, added Rpt and Ry term, @nd added note 2 and 3. Updated
Vccog in Table 6. Added Table 7 and Table 8. Removed PCI66_3 from Table 9. Updated PCI33_3 and
12C in Table 9. Updated the description of Table 11. Completely updated Table 25. Updated Table 28
including adding values for PCI33_3. Updated Vggf value for HSTL_III_18 in Table 31. Updates
missing Vrgr values in Table 32. Added Simultaneously Switching Outputs, page 36. Removed Tggrq
and Trpy from Table 35 and Table 36. Also removed Tpgq from Table 36. Removed T gpo po and
note 1 from Table 37. Removed Tposcck s and combinatorial section from Table 38. In Table 39,
removed Tioppo T and added new tap parameters and note 2. In Table 40, Table 41, and Table 42,
made typographical edits and removed notes. Removed clock CLK section in Table 41. Removed clock
CLK section and Treg mux @and Treg ma31 in Table 42. Added block RAM Fyax values to Table 43.
Updated values and added note 2 to Table 45. Added values to Table 46 and removed note 1.
Numerous changes to Table 47. Completely updated Table 57. Revised data in Table 62. Removed
note 3 from Table 71. Added values to Table 79. Added data to Table 80 and Table 81.

03/10/10 1.4 Production release of XC6SLX45 -2 speed grade devices, which includes changes to Table 26 and
Table 27 updating this data sheet to the data in ISE v11.5 software with speed specification v1.07.
Fixed Ry TERM description in Table 4. Added PCI66_3 to Table 7 and replaced note 1. Corrected note
1 and the V, Max for TMDS_33 in Table 8. In Table 10, added note 1 to LVPECL_33 and TMDS_33.
Also updated specifications for TMDS_33. Updated the GTP Transceiver Specifications section
including adding values to Table 16, Table 17, and Table 20 through Table 23. Added PCI66_3 back
into Table 9, Table 28, Table 31, Table 32, and Table 34. Updated note 3 on Table 32. In Table 34,
corrected some typographical errors and fixed SSO limits for bank1/3 in FG(G)484 package. Corrected
Toscke ock in Table 38. In Table 57, updated CLKFX_FREEZE_VAR and
CLKFX__FREEZE_TEMP_SLOPE and added typlC&' values to TCENTER LOW SPREAD and

TCENTER HIGH SPREAD- Updated and added values to Table 63 through Table 78, and Table 81. In
Table 79, revised the XC6SLX16-CSG324 and the XC6SLX45-CSG484 and FG(G)484 values.
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Date

Version

Description of Revisions

01/10/11

1.11

Production release of XC6SLX4 and XC6SLX9 in the specific speed grades listed in Table 26 and
Table 27 using ISE v12.4 software with speed specification v1.15 for the -4, -3, -3N, and -2 speed
grades. Added note 3 to Table 27. Also updated the -1L speed grade requirements to ISE v12.4
software with speed specification v1.06. Revised -3N definition throughout the document.

Added note 4 to Table 2 and updated note 5. Added information on Vgt to note 1 in Table 5.
Updated Networking Applications -3 values in Table 25 to match improvements made in ISE v12.4. In
Table 28, added note 1 and revised the T\g1p values for LVDS_33, LVDS_25, MINI_LVDS_33,
MINI_LVDS_25, RSDS_33, RSDS_25, TMDS_33. PPDS_33, and PPDS_25. Added note 3 to

Table 55.

02/11/11

As described in XCN11008: Product Discontinuation Notice For Spartan-6 LXT -4 Devices, the -4
speed specifications have been discontinued. As outlined in page 2 of the XCN, designers currently
using -4 speed specifications should rerun timing analysis using the new -3 speed specifications before
moving to a replacement device.

Updated the networking applications section of Table 25. Updated -2 speed specifications throughout
document and added note 3 to Table 27 advising designers to use the -2 speed specification update
(v1.17) with the ISE 12.4 software patch. Added F¢ kp)y to Table 37 and Table 38. Updated note 2 in
Table 39. Updated units for Tgyckcso and Tgpicco in Table 47. Updated -1L in Table 71. Removed
Note 2: Package delay information is available for these device/package combinations. This
information can be used to deskew the package from Table 79.

03/31/11

2.0

Production release of XC6SLX45 in the -1L speed grades listed in Table 26 and Table 27 using ISE
v13.1 software with -1L speed specification v1.06.

In Table 39, removed values in the -1L column and added note 3 as IODELAY2 only supports TapO for
lower-power devices. Updated copyright page 1 and Notice of Disclaimer.

05/20/11

2.1

Production release of XC6SLX100 and XC6SLX150 in the specific speed grades listed in Table 26 and
Table 27 using ISE v13.1 software with -1L speed specification v1.06. Updated Table 27 and Note 7
with changes per XCN11012: Speed File Change for -3N Devices. Revised Switching Characteristics
section for speed specifications: v1.18 for -3, -3N, and -2; including improvements in Table 73 through
Table 77 and Table 81.

Removed Memory Controller Block from the performance heading in Table 2 and revised Note 2. In
Table 4, added Note 1 to Cj and updated the description of Ry Term- Updated Note 1 in Table 5.
Updated Note 1 of Table 7. In Table 25, added and removed -1L specifications, increased the standard
performance DDRS specifications, removed the extended performance DDR3 row and updated Note 3
and Note 4. Clarified the introductory information for Table 28 and Table 30.

In Table 32: Revised Vjyag value for LVCMOS12; revised Vggg for LVDS_25, LVDS_33,
BLVDS_25,MINI_LVDS_25, MINI_LVDS_33, RSDS_25, and RSDS_33; revised Rggf for BLVDS_25
and TMDS_33; and added Note 4 and Note 5. Updated Note 2 and Note 3 in Table 39.

In Table 47, revised the values and description of Tpog including adding Note 3. Also in Table 47,
augmented the description and added specifications for Frgcck and removed XC6SLX4 from Fy ook
(maximum frequency, parallel mode (Master SelectMAP/BPI). Added BUFGMUX to Table 48 title.
Added Table 50.

In Table 52, revised specifications for Textrpyar @and FinyrrER- In Table 54 removed the 5 MHz <
CLKIN_FREQ_DLL parameter in the LOCK_DLL description. In both Table 56 and Table 57, removed
the 5 MHz < F «n parameter in the LOCK_FX description. In Table 58, updated description for
PSCLK_FREQ and PSCLK_PULSE.

Revised title and symbol of Table 70, added new speed specifications for -1L, and added Note 2.
Added Table 71.

07/11/11

2.2

Added the Automotive XA Spartan-6 and Defense-grade Spartan-6Q devices to all appropriate tables
while sometimes removing the XC6S nomenclature. Added expanded temperature range (Q) to all
appropriate tables. Updated Tgg_ packages in Table 1. Added Royt TeRrM t0 Table 4. Updated Note 2
on Table 13.

Production release of the XC6SLX4, XC6SLX9, XC6SLX16, XC6SLX25, XC6SLX75, XQ6SLX75, and
XQ6SLX150 in Table 26 and Table 27 using ISE v13.2 software with -1L speed specification v1.07.
Production release of the XA6SLX16, XABSLX25T, XABSLX45, XA6SLX45T, XQ6SLX75,
XQB6SLX75T, XQ6SLX150, and XQ6SLX150T in Table 26 and Table 27 using ISE v13.2 software with
-2 and -3 speed specification v1.19.

Added Table 29: IOB Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q
Devices(1). Updated CS(G)484 from CSG484 throughout data sheet. Clarified Note 3 in Table 39.

08/08/11

2.3

Production release of the XA6SLX25, XA6SLX75, and XA6SLX75T in Table 26 and Table 27 using ISE
v13.2 software with -2 and -3 speed specification v1.19.
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