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Table 8: Recommended Operating Conditions for User I/Os Using Differential Signal Standards

Vceo for Drivers
I/0 Standard
V, Min V, Nom V, Max

LVDS_33 3.0 3.3 3.45
LVDS_25 2.25 25 2.75
BLVDS_25 2.25 25 2.75
MINI_LVDS_33 3.0 3.3 3.45
MINI_LVDS_25 2.25 25 2.75
LVPECL_33(" N/A-Inputs Only
LVPECL_25 N/A—-Inputs Only
RSDS_33 3.0 3.3 3.45
RSDS_25 2.25 25 2.75
TMDS_33(") 3.14 3.3 3.45
PPDS_33 3.0 3.3 3.45
PPDS_25 2.25 25 2.75
DISPLAY_PORT 2.3 25 2.7
DIFF_MOBILE_DDR 1.7 1.8 1.9
DIFF_HSTL_I 1.4 1.5 1.6
DIFF_HSTL_II 1.4 15 1.6
DIFF_HSTL_III 1.4 1.5 1.6
DIFF_HSTL_I_18 1.7 1.8 1.9
DIFF_HSTL_II_18 1.7 1.8 1.9
DIFF_HSTL_IlI_18 1.7 1.8 1.9
DIFF_SSTL3_I 3.0 3.3 3.45
DIFF_SSTL3_lI 3.0 3.3 3.45
DIFF_SSTL2_| 2.3 25 2.7
DIFF_SSTL2_lI 2.3 25 2.7
DIFF_SSTL18_I 1.7 1.8 1.9
DIFF_SSTL18_lI 1.7 1.8 1.9
DIFF_SSTL15_lI 1.425 1.5 1.575

Notes:
1. LVPECL_33 and TMDS_33 inputs require Vocayx = 3.3V nominal.
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Table 17: GTP Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units
ViDIFF Differential peak-to-peak input voltage 200 800 2000 mV
RiN Differential input resistance 80 100 120 Q
Cext Required external AC coupling capacitor - 100 - nF
GTP Transceiver Switching Characteristics
Consult UG386: Spartan-6 FPGA GTP Transceivers User Guide for further information.
Table 18: GTP Transceiver Performance
Speed Grade
Symbol Description Units
-3 -3N -2 -1L
FaTPmax Maximum GTP transceiver data rate 3.2 3.2 2.7 N/A Gb/s
FGTPRANGE1 GTP transceiver data rate range when 1.88t032 | 1.88t032 | 1.88t02.7 N/A Gb/s
PLL_TXDIVSEL_OUT =1
FGTPRANGE2 GTP transceiver data rate range when 0.94t01.62 | 0.94t01.62 | 0.941t01.62 | N/A Gb/s
PLL_TXDIVSEL_OUT =2
FGTPRANGES GTP transceiver data rate range when 0.6t00.81 | 0.6t00.81 | 0.6to0 0.81 N/A Gb/s
PLL_TXDIVSEL_OUT =4
FaPLLMAX Maximum PLL frequency 1.62 1.62 1.62 N/A GHz
FepLLMIN Minimum PLL frequency 0.94 0.94 0.94 N/A GHz
Table 19: GTP Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Speed Grade
Symbol Description Units
-3 -3N -2 -1L
FeTPDRPCLK GTP transceiver DCLK (DRP clock) maximum frequency 125 125 100 N/A MHz
Table 20: GTP Transceiver Reference Clock Switching Characteristics
L . All LXT Speed Grades .
Symbol Description Conditions - Units
Min Typ Max
Feck | Reference clock frequency range 60 - 160 MHz
Trck | Reference clock rise time 20% — 80% - 200 - ps
Teck | Reference clock fall time 80% —20% - 200 - ps
Tpcrer | Reference clock duty cycle Transceiver PLL only 45 50 55 %
Tiock | Clock recovery frequency acquisition | Initial PLL lock - - 1 ms
time
Teprase | Clock recovery phase acquisition time | Lock to data after PLL has locked to - - 200 us
the reference clock
80%————\—————————"d——Af -
e Bt i (s Nttty
TroLk 1=
ds162_05_042109
Figure 3: Reference Clock Timing Parameters
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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 27: Spartan-6 Device Production Software and Speed Specification Release(!) (Cont’d)

Speed Grade Designations(2)
Device
-303) -3N -2(4) -1L
XQ6SLX75 N/A N/A ISE 13.2 v1.19 ISE 13.2 v1.07
XQ6SLX75T ISE 13.2v1.19 N/A ISE 13.2v1.19 N/A
XQ6SLX150 N/A N/A ISE 13.2v1.19 ISE 13.2 v1.07
XQ6SLX150T ISE 13.2 v1.19 N/A ISE 13.2v1.19 N/A

Notes:

1. ISE 13.3 software with v1.20 for -3, -3N, and -2; and v1.08 for -1L speed specification reflects the changes outlined in
XCN11028: Spartan-6 FPGA Speed File Changes.

2. As marked with an N/A, LXT devices and all XA devices are not available with a -1L speed grade; LX4 devices and all XA and XQ devices
are not available with a -3N speed grade.

3. Improved -3 specifications reflected in this data sheet require ISE 12.4 software with v1.15 speed specification.

4. Improved -2 specifications reflected in this data sheet require ISE 12.4 software and the 12.4 Speed Files Patch which contains the v1.17
speed specification available on the Xilinx Download Center.

5. ISE 12.3 software with v1.12 speed specification is available using ISE 12.3 software and the 12.3 Speed Files Patch available on the
Xilinx Download Center.

6. ISE 12.2 software with v1.11 speed specification is available using ISE 12.2 software and the 12.2 Speed Files Patch available on the
Xilinx Download Center.

7. ISE 13.1 software with v1.18 speed specification is available using ISE 13.1 software and the 13.7 Update available on the
Xilinx Download Center. See XCN11012: Speed File Change for -3N Devices.

I0B Pad Input/Output/3-State Switching Characteristics

Table 28 (for commercial (XC) Spartan-6 devices) and Table 29 (for Automotive XA Spartan-6 and Defense-grade
Spartan-6Q devices) summarizes the values of standard-specific data input delays, output delays terminating at pads
(based on standard), and 3-state delays.

* Top is described as the delay from I0B pad through the input buffer to the I-pin of an IOB pad. The delay varies
depending on the capability of the SelectlO input buffer.

* Toop is described as the delay from the O pin to the I0B pad through the output buffer of an IOB pad. The delay varies
depending on the capability of the SelectlO output buffer.

* T,orp is described as the delay from the T pin to the IOB pad through the output buffer of an IOB pad, when 3-state is
disabled. The delay varies depending on the SelectlO capability of the output buffer.

See the TRACE report for further information on delays when using an 1/0 standard with UNTUNED termination on inputs
or outputs.

Table 28: 10B Switching Characteristics for the Commercial (XC) Spartan-6 Devices

Tiopi Tioop Tiotp
1/0 Standard Speed Grade Speed Grade Speed Grade Units
3 |3N| 2 LMW 3 | 3N | 2 |[1LM| -3 | 3N | -2 |-1L™
LVDS_33 117 1129 | 142 | 168 | 1.55 | 1.69 | 1.89 | 2.42 | 3000 | 3000 | 3000 | 3000 ns
LVDS_25 1.01 | 113|126 | 1.57 | 1.65 | 1.79 | 1.99 | 2.47 | 3000 | 3000 | 3000 | 3000 ns
BLVDS_25 1.02 | 114 | 127 | 157 | 1.72 | 1.86 | 2.06 | 2.68 | 1.72 | 1.86 | 2.06 | 2.68 ns
MINI_LVDS_33 117 1129 | 142 | 168 | 1.57 | 1.71 | 1.91 | 2.41 | 3000 | 3000 | 3000 | 3000 ns
MINI_LVDS_25 1.01 | 113|126 | 1.57 | 1.65 | 1.79 | 1.99 | 2.47 | 3000 | 3000 | 3000 | 3000 ns
LVPECL_33 118 | 1.30 | 143 | 1.68 | NJ/A | NJA | NJA | NJ/A | NJA | NA | NA | N/A ns
LVPECL_25 1.02 | 114 | 1.27 | 1.57 | NJA | NJA | NJA | NJA | NJA | NJA | NA | N/A ns
RSDS_33 (point to point) 117 1129|142 | 168 | 1.57 | 1.71 | 1.91 | 2.42 | 3000 | 3000 | 3000 | 3000 ns
RSDS_25 (point to point) 1.01 | 113|126 | 1.56 | 1.65 | 1.79 | 1.99 | 2.47 | 3000 | 3000 | 3000 | 3000 ns
TMDS_33 121 1133|146 | 1.71 | 154 | 1.68 | 1.88 | 2.50 | 3000 | 3000 | 3000 | 3000 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

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 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

DIFF_SSTL3_I 1.26 1.44 1.95 2.15 1.95 2.15 ns
DIFF_SSTL3_II 1.26 1.44 1.94 2.14 1.94 2.14 ns
DIFF_SSTL2_] 1.09 1.27 1.94 2.14 1.94 2.14 ns
DIFF_SSTL2_lI 1.09 1.27 1.90 2.10 1.90 2.10 ns
DIFF_SSTL18_I 1.04 1.22 1.86 2.06 1.86 2.06 ns
DIFF_SSTL18_lI 1.05 1.23 1.82 2.02 1.82 2.02 ns
DIFF_SSTL15_lI 1.01 1.19 1.81 2.01 1.81 2.01 ns
DIFF_MOBILE_DDR 1.04 1.22 1.89 2.09 1.89 2.09 ns
LVTTL, QUIETIO, 2 mA 1.42 1.60 5.64 5.84 5.64 5.84 ns
LVTTL, QUIETIO, 4 mA 1.42 1.60 4.46 4.66 4.46 4.66 ns
LVTTL, QUIETIO, 6 mA 1.42 1.60 3.92 412 3.92 4.12 ns
LVTTL, QUIETIO, 8 mA 1.42 1.60 3.37 3.57 3.37 3.57 ns
LVTTL, QUIETIO, 12 mA 1.42 1.60 3.42 3.62 3.42 3.62 ns
LVTTL, QUIETIO, 16 mA 1.42 1.60 3.09 3.29 3.09 3.29 ns
LVTTL, QUIETIO, 24 mA 1.42 1.60 2.83 3.03 2.83 3.03 ns
LVTTL, Slow, 2 mA 1.42 1.60 4.58 4.78 4.58 4.78 ns
LVTTL, Slow, 4 mA 1.42 1.60 3.38 3.58 3.38 3.58 ns
LVTTL, Slow, 6 mA 1.42 1.60 2.95 3.15 2.95 3.15 ns
LVTTL, Slow, 8 mA 1.42 1.60 2.73 2.93 2.73 2.93 ns
LVTTL, Slow, 12 mA 1.42 1.60 2.72 2.92 2.72 2.92 ns
LVTTL, Slow, 16 mA 1.42 1.60 2.53 2.73 2.53 2.73 ns
LVTTL, Slow, 24 mA 1.42 1.60 242 2.62 242 2.62 ns
LVTTL, Fast, 2 mA 1.42 1.60 4.04 4.24 4.04 4.24 ns
LVTTL, Fast, 4 mA 1.42 1.60 2.66 2.86 2.66 2.86 ns
LVTTL, Fast, 6 mA 1.42 1.60 2.58 2.78 2.58 2.78 ns
LVTTL, Fast, 8 mA 1.42 1.60 2.46 2.66 2.46 2.66 ns
LVTTL, Fast, 12 mA 1.42 1.60 1.97 217 1.97 2.17 ns
LVTTL, Fast, 16 mA 1.42 1.60 1.97 217 1.97 217 ns
LVTTL, Fast, 24 mA 1.42 1.60 1.97 217 1.97 217 ns
LVCMOS33, QUIETIO, 2 mA 1.41 1.59 5.65 5.85 5.65 5.85 ns
LVCMOSS33, QUIETIO, 4 mA 1.41 1.59 4.20 4.40 4.20 4.40 ns
LVCMOSS33, QUIETIO, 6 mA 1.41 1.59 3.65 3.85 3.65 3.85 ns
LVCMOSS33, QUIETIO, 8 mA 1.41 1.59 3.51 3.71 3.51 3.71 ns
LVCMOSS33, QUIETIO, 12 mA 1.41 1.59 3.09 3.29 3.09 3.29 ns
LVCMOSS33, QUIETIO, 16 mA 1.41 1.59 2.91 3.11 2.91 3.11 ns
LVCMOSS33, QUIETIO, 24 mA 1.41 1.59 2.73 2.93 2.73 2.93 ns
LVCMOSS33, Slow, 2 mA 1.41 1.59 4.59 4.79 4.59 4.79 ns
LVCMOSS33, Slow, 4 mA 1.41 1.59 3.14 3.34 3.14 3.34 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
LVCMOS18, QUIETIO, 16 mA 1.25 1.43 3.34 3.54 3.34 3.54 ns
LVCMOS18, QUIETIO, 24 mA 1.25 1.43 3.18 3.38 3.18 3.38 ns
LVCMOS18, Slow, 2 mA 1.25 1.43 4.79 4.99 4.79 4.99 ns
LVCMOS18, Slow, 4 mA 1.25 1.43 3.84 4.04 3.84 4.04 ns
LVCMOS18, Slow, 6 mA 1.25 1.43 3.17 3.37 3.17 3.37 ns
LVCMOS18, Slow, 8 mA 1.25 1.43 2.37 2.57 2.37 2.57 ns
LVCMOS18, Slow, 12 mA 1.25 1.43 213 2.33 213 2.33 ns
LVCMOS18, Slow, 16 mA 1.25 1.43 213 2.33 2.13 2.33 ns
LVCMOS18, Slow, 24 mA 1.25 1.43 213 2.33 2.13 2.33 ns
LVCMOS18, Fast, 2 mA 1.25 1.43 3.78 3.98 3.78 3.98 ns
LVCMOS18, Fast, 4 mA 1.25 1.43 2.54 2.74 2.54 2.74 ns
LVCMOS18, Fast, 6 mA 1.25 1.43 2.02 2.22 2.02 2.22 ns
LVCMOS18, Fast, 8 mA 1.25 1.43 1.95 2.15 1.95 2.15 ns
LVCMOS18, Fast, 12 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns
LVCMOS18, Fast, 16 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns
LVCMOS18, Fast, 24 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns
LVCMOS18_JEDEC, QUIETIO, 2 mA 1.01 1.19 6.09 6.29 6.09 6.29 ns
LVCMOS18_JEDEC, QUIETIO, 4 mA 1.01 1.19 4.89 5.09 4.89 5.09 ns
LVCMOS18_JEDEC, QUIETIO, 6 mA 1.01 1.19 4.20 4.40 4.20 4.40 ns
LVCMOS18_JEDEC, QUIETIO, 8 mA 1.01 1.19 3.87 4.07 3.87 4.07 ns
LVCMOS18_JEDEC, QUIETIO, 12 mA 1.01 1.19 3.49 3.69 3.49 3.69 ns
LVCMOS18_JEDEC, QUIETIO, 16 mA 1.01 1.19 3.34 3.54 3.34 3.54 ns
LVCMOS18_JEDEC, QUIETIO, 24 mA 1.01 1.19 3.17 3.37 3.17 3.37 ns
LVCMOS18_JEDEC, Slow, 2 mA 1.01 1.19 4.79 4.99 4.79 4.99 ns
LVCMOS18_JEDEC, Slow, 4 mA 1.01 1.19 3.84 4.04 3.84 4.04 ns
LVCMOS18_JEDEC, Slow, 6 mA 1.01 1.19 3.18 3.38 3.18 3.38 ns
LVCMOS18_JEDEC, Slow, 8 mA 1.01 1.19 2.37 2.57 2.37 2.57 ns
LVCMOS18_JEDEC, Slow, 12 mA 1.01 1.19 213 2.33 2.13 2.33 ns
LVCMOS18_JEDEC, Slow, 16 mA 1.01 1.19 213 2.33 213 2.33 ns
LVCMOS18_JEDEC, Slow, 24 mA 1.01 1.19 213 2.33 2.13 2.33 ns
LVCMOS18_JEDEC, Fast, 2 mA 1.01 1.19 3.75 3.95 3.75 3.95 ns
LVCMOS18_JEDEC, Fast, 4 mA 1.01 1.19 2.54 2.74 2.54 2.74 ns
LVCMOS18_JEDEC, Fast, 6 mA 1.01 1.19 2.02 2.22 2.02 2.22 ns
LVCMOS18_JEDEC, Fast, 8 mA 1.01 1.19 1.94 2.14 1.94 2.14 ns
LVCMOS18_JEDEC, Fast, 12 mA 1.01 1.19 1.86 2.06 1.86 2.06 ns
LVCMOS18_JEDEC, Fast, 16 mA 1.01 1.19 1.86 2.06 1.86 2.06 ns
LVCMOS18_JEDEC, Fast, 24 mA 1.01 1.19 1.86 2.06 1.86 2.06 ns
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Output Delay Measurements

Output delays are measured using a Tektronix P6245 FPGA Output
TDS500/600 probe (< 1 pF) across approximately 4" of FR4

microstrip trace. Standard termination was used for all

testing. The propagation delay of the 4" trace is

characterized separately and subtracted from the final

measurement, and is therefore not included in the

generalized test setups shown in Figure 4 and Figure 5.

Rrer VMeas

L4

ds162_07_011309

Crer—=

Vegr Figure 5: Differential Test Setup

Measurements and test conditions are reflected in the IBIS
models except where the IBIS format precludes it.
Parameters VRer, Rrer, Crer, @and Vyeas fully describe
the test conditions for each 1/O standard. The most accurate
prediction of propagation delay in any given application can
be obtained through IBIS simulation, using the following
method:

FPGA Output Rrer

Vvieas
(voltage level when taking

del . . . . .
elay measurement 1. Simulate the output driver of choice into the generalized

T gngeF capacitance) test setup, using values from Table 32.

— 2.

Record the time to Vyeas.

Simulate the output driver of choice into the actual PCB
trace and load, using the appropriate IBIS model or
capacitance value to represent the load.

ds162_06_011309

Figure 4: Single-Ended Test Setup

4. Record the time to Vygas-

5. Compare the results of steps 2 and 4. The increase or
decrease in delay yields the actual propagation delay of
the PCB trace.

Table 32: Output Delay Measurement Methodology

Description '/?Mst:?g‘:tzrd F:BE)F C(RFI'EE;U VI%II\EI)\S V(F\c,E)F
LVTTL (Low-Voltage Transistor-Transistor Logic) LVTTL (all) M 0 1.4 0
LVCMOS (Low-Voltage CMOS), 3.3V LVCMOS33 1M 0 1.65 0
LVCMOS, 2.5V LVCMOS25 1M 0 1.25 0
LVCMOS, 1.8V LVCMOS18 M 0 0.9 0
LVCMOS, 1.5V LVCMOS15 1M 0 0.75 0
LVCMOS, 1.2V LVCMOS12 1M 0 0.6 0
PCI (Peripheral Component Interface) PCI33_3, PCI66_3 (rising edge) 25 100 0.94 0
33 MHz and 66 MHz, 3.3V PCI33_3, PCI66_3 (falling edge) 25 10 2.03 3.3
HSTL (High-Speed Transceiver Logic), Class | HSTL_I 50 0 VRer 0.75
HSTL, Class I HSTL_II 25 0 Veer | 0.75
HSTL, Class llI HSTL_II 50 0 0.9 15
HSTL, Class |, 1.8V HSTL_I_18 50 0 Veee | 0.9
HSTL, Class II, 1.8V HSTL_II_18 25 0 VRer 0.9
HSTL, Class lll, 1.8V HSTL_III_18 50 0 1.1 1.8
SSTL (Stub Series Terminated Logic), Class I, 1.8V SSTL18_lI 50 0 VRer 0.9
SSTL, Class 11, 1.8V SSTL18_lI 25 0 VRer 0.9
SSTL, Class I, 2.5V SSTL2_| 50 0 Veee | 1.25
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Input Serializer/Deserializer Switching Characteristics

Table 37: ISERDES2 Switching Characteristics

L. Speed Grade .
Symbol Description Units
3 | AN | 2 | -
Setup/Hold for Control Lines
TlSCCK B|TSL|P/ TlSCKC BITSLIP BITSLIP pin Setup/Hold with respect to CLKDIV 0.16/ 0.20/ 0.31/ 0.34/ ns
B - -0.09 | -0.09 | -0.09 | -0.14
Tiscek ce/ Tiscke ce CE pin Setup/Hold with respect to CLK 0.71/ 0.71/ 0.97/ 1.39/ ns
B N -0.47 | -0.42 | -0.42 | -0.71
Setup/Hold for Data Lines
Tispek p/Tisckp D D pin Setup/Hold with respect to CLK 0.24/ 0.25/ 0.29/ 0.09/ ns
B B -0.15 | -0.05 | -0.05 | —0.05
T|SDCK DDLY /T|SCKD DDLY DDLY pin Setup/Hold with respect to CLK (usmg -0.25/ | -0.25/ | —0.25/ | —-0.54/ ns
B B IODELAY2) 0.30 0.42 0.56 0.67
TlSDCK D DDR /T|SCKD D DDR D pin Setup/Hold with respect to CLK at DDR mode -0.03/ | —-0.08/ | —0.03/ | -0.05/ ns
o T 0.04 0.16 0.18 0.12
Tispbck_ppLy_DDR/ D pin Setup/Hold with respect to CLK at DDR mode —-0.40/ | —0.40/ | -0.40/ | -0.71/ | ns
TlSCKD_DDLY_DDR (usmg IODELAY2) 0.48 0.53 0.71 0.86
Sequential Delays
Tiscko_aQ CLKDIV to out at Q pin 1.30 1.44 2.02 2.22 ns
FoLkpiv CLKDIV maximum frequency 270 262.5 250 125 MHz
Output Serializer/Deserializer Switching Characteristics
Table 38: OSERDES2 Switching Characteristics
. Speed Grade .
Symbol Description Units
3 | 3N | 2 | AL
Setup/Hold
Tospck o/Tosckp b D input Setup/Hold with respect to CLKDIV -0.03/ | -0.03/ | -0.03/ | =0.02/ | ns
- - 1.02 1.17 1.27 0.23
Tospck TTosckp T T input Setup/Hold with respect to CLK -0.05/ | -0.05/ | —0.05/ | -0.05/ | ns
- - 1.03 1.13 1.23 0.24
Toscck_oce/Toscke_ocE OCE input Setup/Hold with respect to CLK 0.12/ | 0.15/ | 0.24/ | 0.28/ ns
-0.03 | -0.03 | -0.08 | -0.17
TOSCCK TCE/TOSCKC TCE TCE input Setup/Hold with respect to CLK 0.14/ 0.17/ 0.27/ 0.31/ ns
- - -0.08 | -0.08 | -0.08 | —0.16
Sequential Delays
TOSCKO_OQ Clock to out from CLK to OQ 0.94 1.11 1.51 1.89 ns
Toscko_TQ Clock to out from CLK to TQ 0.94 1.11 1.51 1.91 ns
FeLkoiv CLKDIV maximum frequency 270 262.5 250 125 MHz
Notes:
1. Tospck_T2/Tosckp_t2 (T input setup/hold with respect to CLKDIV) are reported as Togpck_1/Tosckp_T in TRACE report.
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Input/Output Delay Switching Characteristics

Table 39: IODELAY2 Switching Characteristics

Speed Grade
Symbol Description Units
-3 -3N -2 -1LG)
Tiobcek_caL/ Tiobeke_caL CAL pin Setup/Hold with respect to CK 0.28/ | 0.33/ 0.48/ N/A ns
-0.13 | -0.13 | -0.13
Tiopcek_ce’/ Tiobcke cE CE pin Setup/Hold with respect to CK 0.17/ | 017/ | 0.25/ N/A ns
-0.03 | -0.03 | -0.02
TlODCCK |NC/ TlODCKC INC INC pln Setup/HoId with respect to CK 0.10/ 0.12/ 0.18/ N/A ns
B - 0.02 0.03 0.06
Tiobcek rsT Tiobeke RsT RST pin Setup/Hold with respect to CK 0.12/ | 0.15/ | 0.22/ N/A ns
N N -0.02 | -0.02 | -0.01
Trap¢@ Maximum tap 1 delay 8 14 16 N/A ps
T1ap2 Maximum tap 2 delay 40 66 77 N/A ps
T1aps Maximum tap 3 delay 95 120 140 N/A ps
T1apa Maximum tap 4 delay 108 141 166 N/A ps
T1aps Maximum tap 5 delay 171 194 231 N/A ps
T1aPs Maximum tap 6 delay 207 249 292 N/A ps
T1ap7 Maximum tap 7 delay 212 276 343 N/A ps
T1aps Maximum tap 8 delay 322 341 424 N/A ps
FMINCAL Minimum allowed bit rate for calibration in variable 188 188 188 N/A | Mb/s
mode: VARIABLE_FROM_ZERO,
VARIABLE_FROM_HALF_MAX, and
DIFF_PHASE_DETECTOR.
T\0DDO_IDATAIN Propagation delay through IODELAY2 Note 1 | Note 1 | Note 1 | Note 3 | -
T\0DDO_ODATAIN Propagation delay through IODELAY2 Note 1 | Note 1 | Note 1 | Note 3 -

Notes:

1. Delay depends on IODELAY2 tap setting. See TRACE report for actual values.

2.  Maximum delay = integer (number of taps/8) x Ttapg + Ttapn (Where n equals the remainder). For minimum delay consult the TRACE setup
and hold report. Minimum delay is typically greater than 30% of the maximum delay. Tap delays can vary by device and overall conditions.
See TRACE report for actual values.

3. Spartan-6 -1L devices only support tap 0. See TRACE report for actual values.
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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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Clock Buffers and Networks
Table 48: Global Clock Switching Characteristics (BUFGMUX)

L. . Speed Grade .
Symbol Description Devices Units
-3 -3N -2 -1L
Tasi S pin Setup to 10/11 inputs LX devices 0.25 0.31 0.48 0.48 ns
LXT devices 0.25 0.31 0.48 N/A ns
Taio LX devices 0.21 0.21 0.21 0.21 ns
BUFGMUX delay from 10/I1 to O
LXT devices 0.21 0.21 0.21 N/A ns
Maximum Frequency
Fmax Global clock tree (BUFGMUX) LX devices 400 400 375 250 MHz
LXT devices 400 400 375 N/A MHz
Table 49: Input/Output Clock Switching Characteristics (BUFI02)
L. . Speed Grade .
Symbol Description Devices Units
-3 -3N -2 -1L
TBUFCKO_O Clock to out delay from I to O LX devices 0.67 0.82 1.09 1.50 ns
LXT devices 0.67 0.82 1.09 N/A ns
Maximum Frequency
Fmax I/O clock tree (BUFIO2) LX devices 540 525 500 300 MHz
LXT devices 540 525 500 N/A MHz
Table 50: Input/Output Clock Switching Characteristics (BUFIO2FB)
Speed Grade
Symbol Description Devices Units
3 | N | 2 | AL
Maximum Frequency
Fmax I/O clock tree (BUFIO2FB) LX devices 1080 1050 950 500 MHz
LXT devices 1080 1050 950 N/A MHz
Table 51: Input/Output Clock Switching Characteristics (BUFPLL)
Speed Grade
Symbol Description Devices Units
3 | N | 2 | AL
Maximum Frequency
Fumax BUFPLL clock tree (BUFPLL) LX devices 1080 1050 950 500 MHz
LXT devices 1080 1050 950 N/A MHz
PLL Switching Characteristics
Table 52: PLL Specification
Speed Grade
Symbol Description Device(1) Units
-3 -3N -2 -1L
FINMAX Maximum Input Clock Frequency from I/O Clock LX devices 540 525 450 300 MHz

LXT devices | 540 525 450 N/A MHz
Maximum Input Clock Frequency from Global Clock LX devices 400 400 375 250 MHz
LXT devices | 400 400 375 N/A MHz
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Table 52: PLL Specification (Contd)

Speed Grade
Symbol Description Device(!) Units
-3 -3N -2 -1L
FinmIN Minimum Input Clock Frequency LX devices 19 19 19 19 MHz
LXT devices 19 19 19 N/A MHz
FiNnoITTER Maximum Input Clock Period Jitter: 19-200 MHz All 1 ns Maximum
Maximum Input Clock Period Jitter: > 200 MHz All <20% of clock input period Maximum
FinDuTy Allowable Input Duty Cycle: 19—199 MHz All 25/75 %
Allowable Input Duty Cycle: 200—299 MHz All 35/65 %o
Allowable Input Duty Cycle: > 300 MHz All 45/55 %
Fvcomin Minimum PLL VCO Frequency LX devices 400 400 400 400 MHz
LXT devices | 400 400 400 N/A MHz
Fvcomax Maximum PLL VCO Frequency LX devices 1080 1050 1000 1000 | MHz
LXT devices | 1080 | 1050 | 1000 N/A MHz
FBANDWIDTH Low PLL Bandwidth at Typical(®) Al 1 1 1 1 MHz
High PLL Bandwidth at Typical(® All 4 4 4 4 MHz
TSTAPHAOFESET Static Phase Offset of the PLL Outputs All 0.12 0.12 0.12 0.15 ns
TOUTJITTER PLL Output Jitter(®) Al Note 2
TouTDUTY PLL Output Clock Duty Cycle Precision(4) Al 015 | 0.15 | 020 | 0.25 ns
TLockmAX PLL Maximum Lock Time All 100 100 100 100 ps
LX devices 400 400 375 250 MHz
PLL Maximum Output Frequency for BUFGMUX
F LXT devices | 400 400 375 N/A MHz
OUTMAX LX devices | 1080 | 1050 | 950 | 500 | MHz
PLL Maximum Output Frequency for BUFPLL
LXT devices | 1080 | 1050 950 N/A MHz
FOUTMIN PLL Minimum Output Frequency(®) All 3.125 | 3.125 | 3.125 | 3.125 | MHz
TeEXTFDVAR External Clock Feedback Variation: 19-200 MHz All 1 ns Maximum
External Clock Feedback Variation: > 200 MHz All < 20% of clock input period Maximum
RSTmINPULSE Minimum Reset Pulse Width All 5 5 5 5 ns
Fpromax® Maximum Frequency at the Phase Frequency Detector | LX devices 500 500 400 300 | MHz
LXT devices | 500 500 400 N/A MHz
FrPrDMIN Minimum Frequency at the Phase Frequency Detector | LX devices 19 19 19 19 MHz
LXT devices 19 19 19 N/A MHz
TEBDELAY Maximum Delay in the Feedback Path All 3 ns Max or one CLKIN cycle
Notes:
1. LXT devices are not available with a -1L speed grade.
2. Values for this parameter are available in the Clocking Wizard.
3. The PLL does not filter typical spread spectrum input clocks because they are usually far below the bandwidth filter frequencies.
4. Includes global clock buffer.
5. Calculated as Fyco/128 assuming output duty cycle is 50%.
6. When using CLK_FEEDBACK = CLKOUTO with BUFIO2 feedback, the feedback frequency will be higher than the phase frequency detector

frequency. FPFDMAX = FCLKFB / CLKFBOUT_MULT
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Table 54: Switching Characteristics for the Delay-Locked Loop (DLL)(")

Speed Grade

Symbol Description -3 -3N -2 -1L Units
Min | Max | Min | Max | Min | Max | Min | Max
Output Frequency Ranges
CLKOUT_FREQ_CLKO Frequency for the CLKO and
CLK180 outputs. 5 280 5 280 5 250 5 175 | MHz
CLKOUT_FREQ_CLK90 Frequency for the CLK90 and
CLK270 outputs. 5 200 5 200 5 200 5 175 | MHz
CLKOUT_FREQ_2X Frequency for the CLK2X and
CLK2X180 outputs. 10 | 375 | 10 | 375 10 | 334 10 | 250 | MHz
CLKOUT_FREQ_DV Frequency for the CLKDV output. 0.3125| 186 |0.3125| 186 |0.3125| 166 |0.3125| 88.6 | MHz
Output Clock Jitter(2)(3)4)
CLKOUT_PER_JITT_O Period jitter at the CLKO output. - |+100| - | 100 | - |+£100| - | +100 | ps
CLKOUT_PER_JITT_90 Period jitter at the CLK90 output. - | 150 | - +150 - +150 - +150 | ps
CLKOUT_PER_JITT_180 Period jitter at the CLK180 output. - | 150 | - +150 - +150 - +150 | ps
CLKOUT_PER_JITT_270 Period jitter at the CLK270 output. - | £150 | - | %150 - | %150 | - +150 | ps
CLKOUT_PER_JITT_2X Period jitter at the CLK2X and . _ )
CLK2X180 outputs. Maximum = +[0.5% of CLKIN period + 100] ps
CLKOUT_PER_JITT_DVA1 Period jitter at the CLKDV output
when performing integer division. - | #150 ) - | #150 ) - 1150 ) - | +150 | ps
CLKOUT_PER_JITT_DV2 Period jitter at the CLKDV output
when performing non-integer Maximum = +[0.5% of CLKIN period + 100] ps
division.
Duty Cycle(®
CLKOUT_DUTY_CYCLE_DLL | Duty cycle variation for the CLKO,
CLK90, CLK180, CLK270, CLK2X,
CLK2X180, and CLKDV outpults, Typical = +[1% of CLKIN period + 350] ps
including the BUFGMUX and clock
tree duty-cycle distortion.
Phase Alignment(4)
CLKIN_CLKFB_PHASE Phase offset between the CLKIN
and CLKFB inputs - | 150 | - +150 - +150 - +250
(CLK_FEEDBACK = 1X).
S
Phase offset between the CLKIN P
and CLKFB inputs - | 250 | - +250 - +250 - +350
(CLK_FEEDBACK = 2X).(6)
CLKOUT_PHASE_DLL Phase offset between DLL outputs . _ .
for CLKO to CLK2X (not CLK2X180). Maximum = £[1% of CLKIN period + 100] ps
Phase offset between DLL outputs Maximum =
o,
for all others. Maximum = £[1% of CLKIN period + 150] | %1700 | ps
period + 200]
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Table 59: Switching Characteristics for the Phase-Shift Clock in Variable Phase Mode(1)

Symbol Description Amount of Phase Shift Units
Phase Shifting Range

When CLKIN < 60 MHz, the maximum allowed | +(INTEGER(10 x (TCLKIN — 3 ns))) steps
number of DCM_DELAY_STEP steps for a
given CLKIN clock period, where T = CLKIN
clock period in ns. When using
CLKIN_DIVIDE_BY_2 = TRUE, double the

MAX STEPS(®) clock-effective clock period.

When CLKIN > 60 MHz, the maximum allowed | +(INTEGER(15 x (TCLKIN — 3 ns))) steps
number of DCM_DELAY_STEP steps for a
given CLKIN clock period, where T = CLKIN
clock period in ns. When using
CLKIN_DIVIDE_BY_2 = TRUE, double the
clock-effective clock period.

FINE_SHIFT_RANGE_MIN gllhllr;;mgm guaranteed delay for variable phase | +(MAX_STEPS x DCM_DELAY_STEP_MIN) ps

FINE_SHIFT_RANGE_MAX gﬂheilf)t(iirr%um guaranteed delay for variable phase | +(MAX_STEPS x DCM_DELAY_STEP_MAX) ps

Notes:

1. The values in this table are based on the operating conditions described in Table 53 and Table 58.

2. The maximum variable phase shift range, MAX_STEPS, is only valid when the DCM has no initial fixed-phase shifting, that is, the PHASE_SHIFT
attribute is set to 0.

3. The DCM_DELAY_STEP values are provided at the end of Table 54.

Table 60: Miscellaneous DCM Timing Parameters(1)

Symbol Description Min Max Units

DCM_RST_PW_MIN Minimum duration of a RST pulse width 3 - CLKIN cycles

Notes:

1. This limit only applies to applications that use the DCM DLL outputs (CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV). The DCM
DFS outputs (CLKFX, CLKFXDV, CLKFX180) are unaffected.

Table 61: Frequency Synthesis

Attribute Min Max
CLKFX_MULTIPLY (DCM_SP) 2 32
CLKFX_DIVIDE (DCM_SP) 1 32
CLKDV_DIVIDE (DCM_SP) 1.5 16
CLKFX_MULTIPLY (DCM_CLKGEN) 2 256
CLKFX_DIVIDE (DCM_CLKGEN) 1 256
CLKFXDV_DIVIDE (DCM_CLKGEN) 2 32

Table 62: DCM Switching Characteristics

Speed Grade
Symbol Description Units

-3 -3N -2 -1L

TDMCCK_PSEN/ TDMCKC_PSEN PSEN Setup/HoId 1.50/ 1.50/ 1.50/ 1.50/ ns
0.00 0.00 0.00 0.00

TDMCCK?PSlNCDEC/ TDMCKC?PSlNCDEC PSINCDEC Setup/Hold 1.50/ 1.50/ 1.50/ 1.50/ ns
0.00 0.00 0.00 0.00

TDMCKO_PSDONE Clock to out of PSDONE 1.50 1.50 1.50 1.50 ns

DS162 (v3.0) October 17, 2011 www.xilinx.com

Product Specification 64


http://www.xilinx.com

& XILINX.

Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

Table 72: Global Clock Setup and Hold With DCM 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.(!)
Tpspem TeHocm | No Delay Global Clock and IFF@) | XC6SLX4 1.54/0.06 N/A 1.75/0.12 | 2.84/0.27 | ns
pith DCM in System-Synchronous 'y cesi xg 154/0.06 | 1.63/0.12 | 1.75/0.12 | 2.84/027 | ns
XC6SLX16 1.72/-0.18 | 1.87/-0.17 | 2.13/-0.17 | 2.31/0.26 ns
XCBSLX25 1.70/-0.03 | 1.78/-0.02 | 2.00/-0.02 | 2.88/0.20 ns
XC6SLX25T 1.70/0.07 | 1.78/0.08 | 2.00/0.08 N/A ns
XCBSLX45 1.74/-0.03 | 1.84/-0.02 | 2.02/-0.02 | 2.64/0.52 ns
XC6SLX45T 1.74/-0.01 | 1.84/0.00 | 2.02/0.00 N/A ns
XC6SLX75 1.86/0.11 1.98/0.12 | 2.20/0.12 | 2.96/0.58 ns
XCBSLX75T 1.86/0.11 | 1.98/0.12 | 2.20/0.12 N/A ns
XC6SLX100 1.64/0.07 | 1.72/0.08 | 1.97/0.08 | 2.70/0.99 ns
XC6SLX100T 1.64/0.09 | 1.72/0.10 | 1.97/0.10 N/A ns
XC6SLX150 1.53/0.39 | 1.62/0.40 | 1.82/0.40 | 2.75/1.00 ns
XCBSLX150T 1.53/0.39 | 1.62/0.40 | 1.82/0.40 N/A ns
XABSLX4 1.65/0.16 N/A 1.75/0.26 N/A ns
XABSLX9 1.65/0.16 N/A 1.75/0.26 N/A ns
XA6SLX16 1.88/0.02 N/A 2.13/0.03 N/A ns
XABSLX25 1.80/0.16 N/A 2.05/0.17 N/A ns
XABSLX25T 1.80/0.16 N/A 2.13/0.17 N/A ns
XA6SLX45 1.75/0.12 N/A 2.02/0.13 N/A ns
XABSLX45T 1.75/0.12 N/A 2.02/0.13 N/A ns
XABSLX75 1.87/0.11 N/A 2.20/0.12 N/A ns
XABSLX75T 1.87/0.11 N/A 2.20/0.12 N/A ns
XABSLX100 N/A N/A 2.46/0.24 N/A ns
XQ6SLX75 N/A N/A 2.20/0.12 | 2.96/0.58 ns
XQ6SLX75T 1.87/0.11 N/A 2.20/0.12 N/A ns
XQ6SLX150 N/A N/A 1.82/0.56 | 2.75/1.00 ns
XQ6SLX150T 1.65/0.55 N/A 1.82/0.56 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 DCM CLKO jitter.

2. IFF = Input Flip-Flop or Latch
3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 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 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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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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Notice of Disclaimer

The information disclosed to you hereunder (the "Materials") is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL
WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable
(whether in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage suffered as a result of
any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had been advised of the possibility
of the same. Xilinx assumes no obligation to correct any errors contained in the Materials, or to advise you of any corrections or update.
You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent. Certain products are subject to
the terms and conditions of the Limited Warranties which can be viewed at hitp://www.xilinx.com/warranty.htm; IP cores may be subject to
warranty and support terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or
for use in any application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products in Critical
Applications: http://www.xilinx.com/warranty.htm#critapps.

AUTOMOTIVE APPLICATIONS DISCLAIMER

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