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Table 5: Typical Quiescent Supply Current (Contd)

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

lccauxa Quiescent Vgcayx supply current LX4 25 25 25 25 mA
LX9 25 25 25 25 mA
LX16 3.0 3.0 3.0 3.0 mA
LX25 4.0 4.0 4.0 4.0 mA
LX25T 4.0 4.0 4.0 N/A mA
LX45 5.0 5.0 5.0 5.0 mA
LX45T 5.0 5.0 5.0 N/A mA
LX75 7.0 7.0 7.0 7.0 mA
LX75T 7.0 7.0 7.0 N/A mA
LX100 9.0 9.0 9.0 9.0 mA
LX100T 9.0 9.0 9.0 N/A mA
LX150 12.0 12.0 12.0 12.0 mA
LX150T 12.0 12.0 12.0 N/A mA

Notes:

1. Typical values are specified at nominal voltage, 25°C junction temperatures (Tj). Industrial (I) grade devices have the same typical values as
commercial (C) grade devices at 25°C, but higher values at 100°C. Use the XPE tool to calculate 100°C values. Nominal Vg nT is 1.20V;
use the XPE tool to calculate 1.23V values for the nominal Vg yt Of the extended performance range.

2. Typical values are for blank configured devices with no output current loads, no active input pull-up resistors, all I/O pins are 3-state and

floating.

3. If differential signaling is used, more accurate quiescent current estimates can be obtained by using the XPOWER Estimator (XPE) or
XPOWER Analyzer (XPA) tools.

Table 6: Power Supply Ramp Time

Symbol Description Speed Grade Ramp Time Units
VceINTR Internal supply voltage ramp time -3, -3N, -2 0.20 to 50.0 ms
-1L 0.20 to 40.0 ms
Veeoa!! Output drivers bank 2 supply voltage ramp time All 0.20 t0 50.0 ms
Vceoauxr Auxiliary supply voltage ramp time All 0.20 to 50.0 ms
Notes:

1. The minimum Vgcoo for power-on reset and configuration is 1.65V.

2. Spartan-6 FPGAs require a certain amount of supply current during power-on to insure proper device initialization. The actual current
consumed depends on the power-on ramp rate of the power supply. Use the XPOWER Estimator (XPE) or XPOWER Analyzer (XPA) tools
to estimate current drain on these supplies. Spartan-6 devices do not have a required power-on sequence.
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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

LVCMOSS33, Fast, 8 mA 1.34 | 146 | 159 | 1.82 | 2.07 | 221 | 241 | 3.03 | 2.07 | 221 | 241 | 3.03 ns
LVCMOSS33, Fast, 12 mA 134 | 146 | 159 | 1.82 | 165 | 1.79 | 199 | 262 | 1.65 | 1.79 | 1.99 | 2.62 ns
LVCMOSS33, Fast, 16 mA 134 | 146 | 159 | 1.82 | 165 | 1.79 | 1.99 | 262 | 1.65 | 1.79 | 1.99 | 2.62 ns
LVCMOSSS, Fast, 24 mA 134 | 146|159 | 182 | 1.65 | 1.79 | 1.99 | 262 | 1.65 | 1.79 | 1.99 | 2.62 ns
LVCMOS25, QUIETIO, 2 mA 082|094 | 1.07 | 1.31 | 481 | 495 | 515 | 579 | 481 | 495 | 515 | 5.79 ns
LVCMOS25, QUIETIO, 4 mA 082|094 |1.07| 1.31 | 370 | 3.84 | 404 | 466 | 3.70 | 3.84 | 4.04 | 4.66 ns
LVCMOS25, QUIETIO, 6 mA 082|094 | 1.07 | 1.31 | 3.46 | 3.60 | 3.80 | 4.38 | 3.46 | 3.60 | 3.80 | 4.38 ns
LVCMOS25, QUIETIO, 8 mA 082094 | 1.07 | 1.31 | 3.20 | 3.34 | 354 | 412 | 3.20 | 3.34 | 3.54 | 412 ns
LVCMOS25, QUIETIO, 12 mA 082|094 |107| 1.31 | 283 | 297 | 317 | 3.75 | 2.83 | 297 | 3.17 | 3.75 ns
LVCMOS25, QUIETIO, 16 mA 082094 | 1.07 | 1.31 | 264 | 2.78 | 298 | 3.64 | 264 | 2.78 | 2.98 | 3.64 ns
LVCMOS25, QUIETIO, 24 mA 082094 | 1.07 | 1.31 | 245 | 259 | 279 | 342 | 245 | 259 | 279 | 3.42 ns
LVCMOS25, Slow, 2 mA 082|094 |1.07 | 1.31 | 3.78 | 392 | 412 | 476 | 3.78 | 3.92 | 412 | 4.76 ns
LVCMOS25, Slow, 4 mA 082094 | 107 | 1.31 | 279 | 293 | 313 | 3.73 | 279 | 293 | 3.13 | 3.73 ns
LVCMOS25, Slow, 6 mA 082094 | 107 | 1.31 | 273 | 287 | 3.07 | 3.66 | 2.73 | 2.87 | 3.07 | 3.66 ns
LVCMOS25, Slow, 8 mA 082|094 | 107 | 1.31 | 248 | 262 | 282 | 3.42 | 248 | 262 | 2.82 | 3.42 ns
LVCMOS25, Slow, 12 mA 082094 | 107 | 1.31 | 201 | 215 | 235 | 295 | 2.01 | 215 | 235 | 2.95 ns
LVCMOS25, Slow, 16 mA 082094 | 107 | 1.31 | 201 | 215 | 235 | 295 | 201 | 215 | 235 | 2.95 ns
LVCMOS25, Slow, 24 mA 082|094 |107| 131 | 201 | 215 | 235 | 294 | 201 | 215 | 235 | 2.94 ns
LVCMOS25, Fast, 2 mA 082|094 | 1.07 | 1.31 | 3.35 | 349 | 369 | 431 | 3.35 | 3.49 | 3.69 | 4.31 ns
LVCMOS25, Fast, 4 mA 082094 | 107 | 1.31 | 225 | 239 | 259 | 322 | 225 | 239 | 259 | 3.22 ns
LVCMOS25, Fast, 6 mA 082|094 |1.07| 1.31 | 209 | 223 | 243 | 3.05 | 2.09 | 223 | 243 | 3.05 ns
LVCMOS25, Fast, 8 mA 082|094 | 1.07 | 1.31 | 202 | 216 | 2.36 | 298 | 2.02 | 2.16 | 2.36 | 2.98 ns
LVCMOS25, Fast, 12 mA 082094 107 | 131 | 156 | 1.70 | 190 | 252 | 1.56 | 1.70 | 1.90 | 2.52 ns
LVCMOS25, Fast, 16 mA 082|094 |107| 131 | 156 | 1.70 | 1.90 | 252 | 1.56 | 1.70 | 1.90 | 2.52 ns
LVCMOS25, Fast, 24 mA 082094 | 107 | 1.31 | 156 | 1.70 | 1.90 | 252 | 1.56 | 1.70 | 1.90 | 2.52 ns
LVCMOS18, QUIETIO, 2 mA 118 | 1.30 | 1.43 | 2.04 | 592 | 6.06 | 6.26 | 6.80 | 5.92 | 6.06 | 6.26 | 6.80 ns
LVCMOS18, QUIETIO, 4 mA 1.18 | 1.30 | 143 | 2.04 | 474 | 4.88 | 5.08 | 5.63 | 4.74 | 488 | 5.08 | 5.63 ns
LVCMOS18, QUIETIO, 6 mA 118 | 1.30 | 1.43 | 2.04 | 4.05 | 419 | 4.39 | 496 | 4.05 | 419 | 4.39 | 4.96 ns
LVCMOS18, QUIETIO, 8 mA 118 | 130 | 143 | 2.04 | 3.71 | 3.85 | 4.05 | 463 | 3.71 | 3.85 | 4.05 | 4.63 ns
LVCMOS18, QUIETIO, 12 mA 1.18 | 1.30 | 143 | 2.04 | 3.35 | 3.49 | 3.69 | 427 | 3.35 | 3.49 | 3.69 | 4.27 ns
LVCMOS18, QUIETIO, 16 mA 118 | 1.30 | 1.43 | 2.04 | 3.20 | 3.34 | 354 | 414 | 320 | 3.34 | 354 | 4.14 ns
LVCMOS18, QUIETIO, 24 mA 118 | 130 | 143 | 2.04 | 296 | 3.10 | 3.30 | 3.98 | 2.96 | 3.10 | 3.30 | 3.98 ns
LVCMOS18, Slow, 2 mA 1.18 | 1.30 | 143 | 2.04 | 462 | 476 | 496 | 554 | 462 | 476 | 4.96 | 5.54 ns
LVCMOS18, Slow, 4 mA 118 | 1.30 | 1.43 | 2.04 | 3.69 | 3.83 | 4.03 | 4.60 | 3.69 | 3.83 | 4.03 | 4.60 ns
LVCMOS18, Slow, 6 mA 118 | 1.30 | 1.43 | 2.04 | 3.00 | 3.14 | 3.34 | 3.94 | 3.00 | 3.14 | 3.34 | 3.94 ns
LVCMOS18, Slow, 8 mA 1.18 | 1.30 | 143 | 2.04 | 219 | 233 | 253 | 3.17 | 219 | 233 | 253 | 3.17 ns
LVCMOS18, Slow, 12 mA 118 | 130 | 143 | 2.04 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 ns
LVCMOS18, Slow, 16 mA 118 | 130 | 143 | 204 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 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 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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I/0 Standard Measurement Methodology

Input Delay Measurements

Table 31 shows the test setup parameters used for measuring input delay.

Table 31: Input Delay Measurement Methodology

Description I/O Standard Attribute V.M vy Vieas®® | VRee@®
LVTTL (Low-Voltage Transistor-Transistor Logic) LVTTL 0 3.0 1.4 -
LVCMOS (Low-Voltage CMOS), 3.3V LVCMOS33 0 3.3 1.65 -
LVCMOS, 2.5V LVCMOS25 0 25 1.25 -
LVCMOS, 1.8V LVCMOS18 0 1.8 0.9 -
LVCMOS, 1.5V LVCMOS15 0 1.5 0.75 -
LVCMOS, 1.2V LVCMOS12 0 1.2 0.6 -

PCI (Peripheral Component Interface),
33 MHz and 66 MHz, 3.3V

PCI33_3, PCI66_3

Per PCI Specificatio

>

2.5V & 3.3V

HSTL (High-Speed Transceiver Logic), HSTL_I, HSTL_II Vgegp— 0.5 Vgeg + 0.5 VRer 0.75

Class | & Il

HSTL, Class Il HSTL_”' VREF -0.5 VREF +0.5 VREF 0.90

HSTL, Class | & 11, 1.8V HSTL_I_18, HSTL_I_18 | Vggr—0.5 | VRgp+0.5 VRer 0.90

HSTL, Class Il 1.8V HSTL_”|_1 8 VREF -0.5 VREF +0.5 VREF 1.1

SSTL (Stub Terminated Transceiver Logic), SSTL3_I, SSTL3_II Vger—0.75 | Vggg +0.75 VRer 1.5

Class | & I, 3.3V

SSTL, Class | & II, 2.5V SSTL2_|, SSTL2_I VRer —0.75 | VRgg +0.75 VREF 1.25

SSTL, Class | &1, 1.8V SSTL18_I, SSTL18_ll VRep— 0.5 | Vggp+ 0.5 VREer 0.90

SSTL, Class Il, 1.5V SSTL15_11 VREF -0.2 VREF +0.2 VREF 0.75

LVDS (Low-Voltage Differential Signaling), LvDS_25, LVDS_33 1.25-0.125 | 1.25+0.125 0 -

2.5V & 3.3V

LVPECL (Low-Voltage Positive Emitter-Coupled LVPECL_25, LVPECL_33| 1.2-0.3 1.2+0.3 00 -

Logic), 2.5V & 3.3V

BLVDS (Bus LVDS), 2.5V BLVDS_25 1.3-0.125 | 1.3+0.125 00 -

Mini-LVDS, 2.5V & 3.3V MINI_LVDS_25, 1.2-0.125 | 1.2+0.125 00 -
MINI_LVDS_33

RSDS (Reduced Swing Differential Signaling), RSDS_25, RSDS_33 1.2-0.1 1.2+0.1 00 -

2.5V & 3.3V

TMDS (Transition Minimized Differential Signaling), | TMDS_33 3.0-0.1 3.0 +0.1 0 -

3.3V

PPDS (Point-to-Point Differential Signaling, PPDS_25, PPDS_33 1.25-0.1 1.25 + 0.1 0 -

Notes:
1. Input waveform switches between V|_and V.

Measurements are made at typical, minimum, and maximum Vggg values. Reported delays reflect worst case of these measurements. Vggg values

2
listed are typical.

3. Input voltage level from which measurement starts.

4

5

This is an input voltage reference that bears no relation to the Vger / Vyeas parameters found in IBIS models and/or noted in Figure 4.

The value given is the differential input voltage.
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Table 32: Output Delay Measurement Methodology (Cont’d)

T /0 Standard RREF CREF(1) VMEAS VREF
Description Attribute © | (pF) | (V) | (V)

SSTL, Class Il, 2.5V SSTL2_lI 25 0 VREr 1.25
SSTL, Class II, 1.5V SSTL15_lI 25 0 VRer 0.75
LVDS (Low-Voltage Differential Signaling), 2.5V & 3.3V LVDS_25, LVDS_33 100 0 0®) -
BLVDS (Bus LVDS), 2.5V BLVDS_25 Note 4 0 0®) -
Mini-LVDS, 2.5V & 3.3V MINI_LVDS_25, MINI_LVDS_33 100 0 0B -
RSDS (Reduced Swing Differential Signaling), 2.5V & 3.3V | RSDS_25, RSDS_33 100 0 0®) -
TMDS (Transition Minimized Differential Signaling), 3.3V | TMDS_33 Note 5 0 0®) -
PPDS (Point-to-Point Differential Signaling, 2.5V & 3.3V PPDS_25, PPDS_33 100 0 0 -
Notes:
1. Cgrer is the capacitance of the probe, nominally 0 pF.
2.  Per PCI specifications.
3. The value given is the differential output voltage.
4.  See the BLVDS Output Termination section in UG381, Spartan-6 FPGA SelectlO Resources User Guide.
5. Seethe TMDS_33 Termination section in UG381, Spartan-6 FPGA SelectlO Resources User Guide.

Simultaneously Switching Outputs

Due to package electrical parasitics, a given package supports a limited number of simultaneous switching outputs (SSOs)
when using fast, high-drive outputs. Table 33 and Table 34 provide guidelines for the recommended maximum allowable
number of SSOs. These guidelines describe the maximum number of user I/O pins of an output signal standard that should
simultaneously switch in the same direction, while maintaining a safe level of switching noise for that particular signal
standard. Meeting these guidelines for the stated test conditions ensures that the FPGA operates free from the adverse
effects of GND and power bounce.

For each device/package combination, Table 33 provides the number of equivalent V-co/GND pairs per bank. For each
output signal standard and drive strength, Table 34 recommends the maximum number of SSOs, switching in the same
direction, allowed per Vcco/GND pair within an 1/0 bank. The guidelines are categorized by package style, slew rate, and
output drive current. The number of SSOs are also specified by 1/0 bank. Multiply the appropriate numbers from each table
to calculate the maximum number of SSOs allowed within an I/O bank. The guidelines assume that all pins within a bank use
the same 1/O standard. Exceeding these SSO guidelines can result in increased power or GND bounce, degraded signal
integrity, or increased system jitter. For a given 1/O standard, if the SSO limit per pair in Table 34 is greater than the maximum
I/O per pair in Table 33, then there is no SSO limit for the exclusive use of that I/O standard.

The recommended maximum SSO values assume that the FPGA is soldered on a printed circuit board and that the board
uses sound design practices. Due to the additional inductance introduced by the socket, the SSO values do not apply for
FPGAs mounted in sockets. The SSO values assume that the Vscayyx is powered at 3.3V. Setting Vocaux to 2.5V provides
better SSO characteristics. For more detail, see UG381: Spartan-6 FPGA SelectlO Resources User Guide.
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Table 34: SSO Limit per Voco/GND Pair

SSO Limit per V¢co/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 30 (" 35 30 35
2 Slow 51 55 51 52
QuietlO 71 58 71 70
Fast 17 17 17 19
4 Slow 23 25 23 22
QuietlO 35 32 35 32
Fast 13 15 13 14
1.2V | LVCMOS12, LVCMOS12_JEDEC 6 Slow 19 20 19 17
QuietlO 26 24 26 24
Fast N/A 12 N/A 12
8 Slow N/A 15 N/A 13
QuietlO N/A 20 N/A 19
Fast N/A N/A 4
12 Slow N/A N/A 5
QuietlO N/A 11 N/A 10
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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 33 40 33 41
2 Slow 57 62 57 56
QuietlO 70 67 70 66
Fast 19 21 19 21
4 Slow 30 30 30 24
QuietlO 38 33 38 30
Fast 14 16 14 16
6 Slow 18 19 18 17
LVCMOS15, LVCMOS15_JEDEC Quietlo 27 24 27 2
Fast 11 13 11 12
8 Slow 16 16 16 14
QuietlO 23 20 23 17
e, Fast N/A 5 N/A 4
12 Slow N/A 8 N/A 5
QuietlO N/A 10 N/A 9
Fast N/A 5 N/A 4
16 Slow N/A 8 N/A 8
QuietlO N/A 10 N/A 9
HSTL_I 9 10 9 10
HSTL_II N/A 5 N/A 6
HSTL_III 7 9 7 9
DIFF_HSTL_I 27 30 27 30
DIFF_HSTL_II N/A 15 N/A 18
DIFF_HSTL_IlI 21 27 21 27
SSTL_15_11 ®) N/A 5 N/A 4
DIFF_SSTL_15_11 ® N/A 15 N/A 12
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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
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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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Table 45: Device DNA Interface Port Switching Characteristics

L. Speed Grade .
Symbol Description Units
3 | N | 2 | -
TpnAssU Setup time on SHIFT before the rising edge of CLK 7 ns, Min
TDNASH Hold time on SHIFT after the rising edge of CLK 1 ns, Min
ToNnADSU Setup time on DIN before the rising edge of CLK 7 ns, Min
TDNADH Hold time on DIN after the rising edge of CLK 1 ns, Min
7 ns, Min
TpbNARSU Setup time on READ before the rising edge of CLK
1,000 ns, Max
TDNARH Hold time on READ after the rising edge of CLK 1 ns, Min
0.5 ns, Min
TpoNADCKO Clock-to-output delay on DOUT after rising edge of CLK
ns, Max
TDNACLKF(Z) CLK frequency MHz, Max
TDNACLKL CLK Low time 50 ns, Min
TDNACLKH CLK High time 50 ns, Min
Notes:
1. The minimum READ pulse width is 8 ns, the maximum READ pulse width is 1 ps.
2. Also applies to TCK when reading DNA through the boundary-scan port.
Table 46: Suspend Mode Switching Characteristics
Symbol Description Min Max | Units
Entering Suspend Mode
TSUSPENDHIGH_AWAKE Rising edge of SUSPEND pin to falling edge of AWAKE pin without glitch filter | 2.5 14 ns
TSUSPENDFILTER Adjustment to SUSPEND pin rising edge parameters when glitch filter enabled 31 430 ns
TsusPEND_GWE Rising edge of SUSPEND pin until FPGA output pins drive their defined - 15 ns
SUSPEND constraint behavior (without glitch filter)
TsusPEND_GTS Rising edge of SUSPEND pin to write-protect lock on all writable clocked - 15 ns
elements (without glitch filter)
TSUSPEND DISABLE Rising edge of the SUSPEND pin to FPGA input pins and interconnect - 1500 ns
B disabled (without glitch filter)
Exiting Suspend Mode
TSUSPENDLOW AWAKE Falling edge of the SUSPEND pin to rising edge of the AWAKE pin. Does not 7 75 ys
- include DCM or PLL lock time.
TsUSPEND_ENABLE Falling edge of the SUSPEND pin to FPGA input pins and interconnect re- 7 41 ys
enabled
TAWAKE_GWET Rising edge of the AWAKE pin until write-protect lock released on all writable - 80 ns
clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:1.
TAWAKE_GWES512 Rising edge of the AWAKE pin until write-protect lock released on all writable - 20.5 ps
clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:512.
TAWAKE_GTS1 Rising edge of the AWAKE pin until outputs return to the behavior described in - 80 ns
the FPGA application, using sw_clk:InternalClock and sw_gts_cycle:1.
TAWAKE_GTS512 Rising edge of the AWAKE pin until outputs return to the behavior described in - 20.5 us
the FPGA application, using sw_clk:InternalClock and sw_gts_cycle:512.
Tscp AWAKE Rising edge of SCP pins to rising edge of AWAKE pin 7 75 ps
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Configuration Switching Characteristics

Table 47: Configuration Switching Characteristics(1)

Symbol Description Speed Grade Units
3 | AN | 2 | AL
Power-up Timing Characteristics
Tp @ PROGRAM_B Latency 4 4 4 5 ms, Max
Tpor®@ Power-on reset (50 ms ramp time)(®) 5/30 5/34 5/40 5/40 |ms, Min/Max
Power-on reset (10 ms ramp time) 5/25 5/29 5/35 5/40 |ms, Min/Max
TPROGRAM PROGRAM_B Pulse Width 500 500 500 500 ns, Min
Slave Serial Mode Programming Switching
Tocek/Teekp DIN Setup/Hold, slave mode 6.0/1.0 | 6.0/1.0 | 6.0/1.0 | 8.0/2.0 ns, Min
Tcco CCLK to DOUT 12 12 12 17 ns, Max
Fscek Slave mode external CCLK 80 80 80 50 MHz, Max
Slave SelectMAP Mode Programming Switching
Tsmpcek/Tsmeckp SelectMAP Data Setup/Hold 6.0/1.0 | 6.0/1.0 | 6.0/1.0 | 8.0/2.0 ns, Min
Tsmescek/Tsmeckes | CSI_B Setup/Hold 7.0/0.0 | 7.0/0.0 | 7.0/0.0 | 9.0/2.0 ns, Min
Tsmweek/Tsmeekw RDWR_B Setup/Hold 17.0/1.0|17.0/1.0 | 17.0/1.0 | 27.0/2.0 | ns, Min
TsMmckeso CSO_B clock to out 16 16 16 26 ns, Max
Tsmco CCLK to DATA out in readback 13 13 13 25 ns, Max
TsmckByY CCLK to BUSY out in readback 12 12 12 17 ns, Max
Maximum CCLK frequency (LX4, LX9, LX16, LX25, 50 50 50 25 MHz, Max
LX25T, LX45, LX45T, LX75, and LX75T only)
Famcck Maximum CCLK frequency (LX100 and LX100T in x8 40 40 40 20 MHz, Max
mode, LX150, and LX150T only)
Maximum CCLK frequency (LX100 and LX100T in x16 35 35 35 20 MHz, Max
mode only)
Maximum Readback CCLK frequency, including block 20 20 20 4 MHz, Max

RAM (LX4, LX9, LX16, LX25, LX25T, LX45, LX45T,
LX75, and LX75T only)

Maximum Readback CCLK frequency, ignoring block 50 50 50 30 MHz, Max
RAM (POST_CRC) (LX4, LX9, LX16, LX25, LX25T,

FREOCK LX45, LX45T, LX75, and LX75T only)
Maximum Readback CCLK frequency, including block 12 12 12 4 MHz, Max
RAM (LX100, LX100T, LX150, and LX150T only)
Maximum Readback CCLK frequency, ignoring block 35 35 35 20 MHz, Max
RAM (POST_CRC) (LX100, LX100T, LX150, and
LX150T only)
Boundary-Scan Port Timing Specifications
T1APTCK TMS and TDI Setup time before TCK 10 10 10 17 ns, Min
TrckTaP TMS and TDI Hold time after TCK 5.5 5.5 5.5 5.5 ns, Min
T1ekTDO TCK falling edge to TDO output valid 6.5 6.5 6.5 8 ns, Max
TrckH TCK clock minimum High time 12 12 12 21 ns, Min
Trek TCK clock minimum Low time 12 12 12 21 ns, Min
Frek Maximum configuration TCK clock frequency 33 33 33 18 MHz, Max
Frcke Maximum boundary-scan TCK clock frequency 33 33 33 18 MHz, Max
Frckaes Maximum AES key TCK clock frequency 2 2 2 2 MHz, Max
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Table 68: Global Clock Input to Output Delay With DCM and PLL in System-Synchronous Mode

Speed Grade

Symbol Description Device Units
3 | N | 2 |

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

and PLL in DCM2PLL Mode.

TICKOFDCM. PLL Global Clock and OUTFF with DCM and PLL | XC6SLX4 4.78 N/A 6.32 7.09 ns
XC6SLX9 4.78 5.24 6.32 7.09 ns
XC6SLX16 4.70 5.12 5.94 6.63 ns
XC6SLX25 4.70 5.09 5.92 7.30 ns
XCBSLX25T 4.70 5.09 5.92 N/A ns
XC6SLX45 4.63 4.98 5.83 7.26 ns
XC6SLX45T 4.63 4.98 5.83 N/A ns
XC6SLX75 4.68 5.04 5.88 6.90 ns
XC6SLX75T 4.68 5.04 5.88 N/A ns
XC6SLX100 4.72 5.07 5.92 7.77 ns
XCBSLX100T 4.76 5.07 5.92 N/A ns
XC6SLX150 4.44 4.73 5.31 6.96 ns
XC6SLX150T 4.44 4.73 5.31 N/A ns
XABSLX4 5.07 N/A 6.18 N/A ns
XABSLX9 5.07 N/A 6.18 N/A ns
XABSLX16 5.22 N/A 5.77 N/A ns
XABSLX25 5.01 N/A 5.80 N/A ns
XABSLX25T 5.01 N/A 5.90 N/A ns
XABSLX45 4.93 N/A 5.67 N/A ns
XABSLX45T 4.93 N/A 5.67 N/A ns
XABSLX75 4.94 N/A 5.70 N/A ns
XABSLX75T 4.94 N/A 5.70 N/A ns
XABSLX100 N/A N/A 5.77 N/A ns
XQ6SLX75 N/A N/A 5.70 6.90 ns
XQ6SLX75T 4.94 N/A 5.70 N/A ns
XQ6SLX150 N/A N/A 5.31 6.96 ns
XQ6SLX150T 5.02 N/A 5.31 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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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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Table 77: Global Clock Setup and Hold With DCM and PLL in Source-Synchronous Mode

Symbol Description Device Speed Grade Units
-3 -3N -2 -1L
Example Data Input Set-Up and Hold Times Relative to a Forwarded Clock Input Pin,(1) Using DCM, PLL, and Global Clock Buffer for
the LVCMOS25 standard.
ThsocmpLL o/ No Delay Global Clock and IFF(®) | XC6SLX4 0.43/1.07 N/A 0.43/1.43 | 1.101.67 | ns
TPHOCMPLL_0 pith DOM i Source Syrchionous  IxcesLxg 0.43/1.03 | 0.45/1.14 | 0.45/1.43 | 1.10/1.67 | ns
XC6SLX16 0.74/0.93 | 0.74/1.12 | 0.74/1.21 | 0.77/1.35 ns
XCBSLX25 0.67/1.02 | 0.76/1.11 | 0.84/1.18 | 1.23/1.46 ns
XC6SLX25T 0.67/1.02 | 0.76/1.11 | 0.84/1.18 N/A ns
XC6SLX45 0.65/0.99 | 0.65/1.04 | 0.71/1.12 | 1.18/1.58 | ns
XCBSLX45T 0.65/1.00 | 0.65/1.04 | 0.71/1.12 N/A ns
XC6SLX75 0.86/1.01 | 0.88/1.06 | 0.94/1.14 | 1.29/1.67 | ns
XCBSLX75T 0.86/1.01 | 0.88/1.06 | 0.94/1.14 N/A ns
XC6SLX100 0.50/1.10 | 0.56/1.10 | 0.61/1.17 | 0.84/2.24 ns
XC6SLX100T | 0.50/1.10 | 0.56/1.10 | 0.61/1.17 N/A ns
XC6SLX150 0.45/1.28 | 0.47/1.28 | 0.52/1.28 | 1.27/1.56 ns
XC6SLX150T | 0.45/1.28 | 0.47/1.28 | 0.52/1.28 N/A ns
XA6SLX4 0.74/1.00 N/A 0.74/1.43 N/A ns
XABSLX9 0.74/1.00 N/A 0.74/1.43 N/A ns
XAB6SLX16 1.81/1.15 N/A 1.81/1.03 N/A ns
XABSLX25 0.89/1.01 N/A 0.96/1.05 N/A ns
XABSLX25T 0.89/1.01 N/A 1.04/1.15 N/A ns
XABSLX45 0.69/0.95 N/A 0.83/0.96 N/A ns
XABSLX45T 0.69/0.95 N/A 0.83/0.96 N/A ns
XABSLX75 0.88/0.94 N/A 1.06/0.96 N/A ns
XABSLX75T 0.88/0.94 N/A 1.06/0.96 N/A ns
XAB6SLX100 N/A N/A 1.55/1.33 N/A ns
XQ6SLX75 N/A N/A 1.06/0.96 | 1.29/1.67 ns
XQ6SLX75T 0.88/0.94 N/A 1.06/0.96 N/A ns
XQ6SLX150 N/A N/A 0.64/1.30 | 1.27/1.56 | ns
XQ6SLX150T | 0.58/1.30 N/A 0.64/1.30 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. The timing values were measured using the fine-phase adjustment feature of the DCM.
These measurements include CMT jitter; DCM CLKO driving PLL, PLL CLKOUTO driving BUFG. Package skew is not included in these
measurements.

2. IFF = Input Flip-Flop
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Table 78: Duty Cycle Distortion and Clock-Tree Skew (Cont'd)

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

Teurioskew | /O clock tree skew across one clock region LX4 0.06 N/A 0.06 0.07 ns
LX9 0.06 0.06 0.06 0.07 ns
LX16 0.06 0.06 0.06 0.07 ns
LX25 0.06 0.06 0.06 0.07 ns
LX25T 0.06 0.06 0.06 N/A ns
LX45 0.06 0.06 0.06 0.07 ns
LX45T 0.06 0.06 0.06 N/A ns
LX75 0.06 0.06 0.06 0.07 ns
LX75T 0.06 0.06 0.06 N/A ns
LX100 0.06 0.06 0.06 0.07 ns
LX100T 0.06 0.06 0.06 N/A ns
LX150 0.06 0.06 0.06 0.07 ns
LX150T 0.06 0.06 0.06 N/A ns

Notes:

1. LXT devices are not available with a -1L speed grade. The LX4 is not available in -3N speed grade.

2. These parameters represent the worst-case duty cycle distortion observable at the pins of the device using LVDS output buffers. For cases where
other I/O standards are used, IBIS can be used to calculate any additional duty cycle distortion that might be caused by asymmetrical rise/fall times.

3. The Tckskew value represents the worst-case clock-tree skew observable between sequential /0 elements. Significantly less clock-tree skew exists
for 1/O registers that are close to each other and fed by the same or adjacent clock-tree branches. Use the Xilinx FPGA Editor and Timing Analyzer
tools to evaluate clock skew specific to your application.

4. The Tckskew is 0.43 ns for the XABSLX100 device using a -2 speed grade and 0.22 ns for the XC6SLX100 devices using the -2 speed grade.

Table 79: Package Skew

Symbol Description Device Package(?) Value Units
TPKGSKEW Package Skew(1) TQG144 N/A ps
LX4 CPG196 23 ps
CSG225 58 ps
TQG144 N/A ps
CPG196 23 ps
LX9 CSG225 58 ps
FT(G)256 88 ps
CSG324 64 ps
CPG196 19 ps
CSG225 70 ps
LX16
FT(G)256 71 ps
CSG324 54 ps
FT(G)256 90 ps
LX25 CSG324 61 ps
FG(G)484 84 ps
CSG324 48 ps
LX25T
FG(G)484 112 ps
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Table 81: Source-Synchronous Pin-to-Pin Setup/Hold and Clock-to-Out Using BUFIO2

Speed Grade

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

Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO2

Tpscs/TPHCs IFF setup/hold using BUFIO2 clock | XC6SLX4 0.57/0.94 N/A 0.95/1.12 | 0.27/1.56 ns
XCBSLX9 0.40/0.95 | 0.50/0.96 | 0.60/1.12 | 0.27/1.56 ns
XC6SLX16 0.48/0.74 | 0.55/0.75 | 0.69/0.83 | 1.27/1.31 ns
XC6SLX25 0.28/1.02 | 0.28/1.12 | 0.28/1.24 | 0.15/1.78 ns
XC6SLX25T 0.28/1.02 | 0.28/1.12 | 0.28/1.24 N/A ns
XC6SLX45 0.42/1.19 | 0.44/1.29 | 0.50/1.40 | 0.12/1.83 ns
XC6SLX45T 0.42/1.19 | 0.44/1.29 | 0.50/1.40 N/A ns
XC6SLX75 0.38/1.48 | 0.38/1.63 | 0.38/1.84 | 0.05/2.78 ns
XC6SLX75T 0.38/1.48 | 0.38/1.63 | 0.38/1.84 N/A ns
XC6SLX100 0.06/1.48 | 0.06/1.63 | 0.06/1.87 | —0.03/2.72 | ns
XC6SLX100T | 0.06/1.48 | 0.06/1.63 | 0.06/1.87 N/A ns
XC6SLX150 0.04/1.73 | 0.04/1.75 | 0.04/1.98 | —0.08/3.07 | ns
XC6SLX150T 0.04/1.73 | 0.04/1.75 | 0.04/1.98 N/A ns
XABSLX4 0.64/0.96 N/A 0.97/1.12 N/A ns
XABSLX9 0.44/0.99 N/A 0.62/1.16 N/A ns
XABSLX16 0.50/0.78 N/A 0.69/0.83 N/A ns
XABSLX25 0.28/1.04 N/A 0.28/1.25 N/A ns
XABSLX25T 0.28/1.04 N/A 0.28/1.25 N/A ns
XABSLX45 0.43/1.21 N/A 0.50/1.40 N/A ns
XABSLX45T 0.43/1.21 N/A 0.50/1.40 N/A ns
XABSLX75 0.38/1.49 N/A 0.38/1.84 N/A ns
XABSLX75T 0.38/1.49 N/A 0.38/1.84 N/A ns
XABSLX100 N/A N/A 1.01/1.63 N/A ns
XQB6SLX75 N/A N/A 0.38/1.84 | 0.05/2.78 ns
XQ6SLX75T 0.38/1.49 N/A 0.38/1.84 N/A ns
XQ6SLX150 N/A N/A 0.04/1.98 | —0.08/3.07 | ns
XQ6SLX150T | 0.04/1.75 N/A 0.04/1.98 N/A ns
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Table 81: Source-Synchronous Pin-to-Pin Setup/Hold and Clock-to-Out Using BUFIO2 (Contd)

Speed Grade

Symbol Description Device Units
-3 3N | 2 AL
Pin-to-Pin Clock-to-Out Using BUFIO2
TickoFcs OFF clock-to-out using BUFIO2 XC6SLX4 5.51 N/A 6.95 8.45 ns
clock XC6SLX9 5.51 5.89 6.95 8.45 ns

XC6SLX16 5.31 5.70 6.67 8.21 ns
XC6SLX25 5.53 6.00 7.02 8.72 ns
XCBSLX25T 5.53 6.00 7.02 N/A ns
XC6SLX45 5.76 6.18 7.22 8.77 ns
XC6SLX45T 5.76 6.18 7.22 N/A ns
XC6SLX75 5.94 6.46 7.57 9.72 ns
XC6SLX75T 5.94 6.46 7.57 N/A ns
XC6SLX100 6.09 6.53 7.60 9.66 ns
XCBSLX100T 6.09 6.53 7.60 N/A ns
XC6SLX150 6.29 6.69 7.81 9.94 ns
XC6SLX150T 6.29 6.69 7.81 N/A ns
XABSLX4 5.83 N/A 6.95 N/A ns
XABSLX9 5.83 N/A 6.95 N/A ns
XABSLX16 5.65 N/A 6.68 N/A ns
XABSLX25 5.85 N/A 7.03 N/A ns
XABSLX25T 5.85 N/A 7.03 N/A ns
XABSLX45 6.07 N/A 7.25 N/A ns
XABSLX45T 6.07 N/A 7.25 N/A ns
XABSLX75 6.26 N/A 7.57 N/A ns
XABSLX75T 6.26 N/A 7.57 N/A ns
XABSLX100 N/A N/A 7.48 N/A ns
XQ6SLX75 N/A N/A 7.57 9.72 ns
XQB6SLX75T 6.26 N/A 7.57 N/A ns
XQ6SLX150 N/A N/A 7.81 9.94 ns
XQ6SLX150T 6.62 N/A 7.81 N/A ns
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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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