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

Table 4: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Typ | Max | Units
VDRINT Data retention Vg nt Voltage (below which configuration data might be lost) 0.8 - - \
Vpraux | Data retention Vcayyx voltage (below which configuration data might be lost) 2.0 - - \Y
| VRer leakage current per pin for commercial (C) and industrial (I) devices -10 - 10 MA
REF VRer leakage current per pin for expanded (Q) devices -15 - 15 HA
Input or output leakage current per pin (sample-tested) for commercial (C) and industrial | —10 - 10 pA
I, (I) devices
Input or output leakage current per pin (sample-tested) for expanded (Q) devices -15 - 15 HA
All pins except PROGRAM_B, DONE, and -20 - 20 HA
| Leakage current on pins during hot JTAG pins when HSWAPEN = 1
HS | socketing with FPGA unpowered PROGRAM_B, DONE, and JTAG pins, or other lus + Irpy uA
pins when HSWAPEN = 0
cin® Die input capacitance at the pad - - 10 pF
Pad pull-up (when selected) @ V,\ =0V, Voo = 3.3V or Vecaux = 3.3V 200 - 500 pA
Pad pull-up (when selected) @ V,\ =0V, Voo = 2.5V or Vogaux = 2.5V 120 - 350 pA
IRPU Pad pull-up (when selected) @ V| =0V, Voo = 1.8V 60 - 200 pA
Pad pull-up (when selected) @ V=0V, Voo = 1.5V 40 - 150 pA
Pad pull-up (when selected) @ V| =0V, Voo = 1.2V 12 - 100 pA
| Pad pull-down (when selected) @ V|\ = Veeo, Vecaux = 3-3V 200 - 550 pA
APD Pad pull-down (when selected) @ V\\ = Veco, Veocaux = 2-5V 140 - 400 pA
Igar7® | Battery supply current - - 150 | nA
Rpt® Resistance of optional input differential termination circuit, Vecaux = 3.3V - 100 - Q
Thevenin equivalent resistance of programmable input termination to Vco 23 25 55 Q
(UNTUNED_SPLIT_25) for commercial (C) and industrial () devices
Thevenin equivalent resistance of programmable input termination to Veco 20 25 55 Q
(UNTUNED_SPLIT_25) for expanded (Q) devices
Thevenin equivalent resistance of programmable input termination to Voo 39 50 72 Q
R ) (UNTUNED_SPLIT_50) for commercial (C) and industrial (I) devices
IN_TERM Thevenin equivalent resistance of programmable input termination to Vco 32 50 74 Q
(UNTUNED_SPLIT_50) for expanded (Q) devices
Thevenin equivalent resistance of programmable input termination to Vco 56 75 109 Q
(UNTUNED_SPLIT_75) for commercial (C) and industrial (l) devices
Thevenin equivalent resistance of programmable input termination to Voo 47 75 115 Q
(UNTUNED_SPLIT_75) for expanded (Q) devices
Thevenin equivalent resistance of programmable output termination (UNTUNED_25) 11 25 52 Q
Rout_Term | Thevenin equivalent resistance of programmable output termination (UNTUNED_50) 21 50 96 Q
Thevenin equivalent resistance of programmable output termination (UNTUNED_75) 29 75 145 Q
Notes:
1. The C;y measurement represents the die capacitance at the pad, not including the package.
2. Maximum value specified for worst case process at 25°C. LX75, LX75T, LX100, LX100T, LX150, and LX150T only.
3. Refer to IBIS models for Ryt variation and for values at Vocayx = 2.5V. IBIS values for Rpt are valid for all temperature ranges.
4. Vgco2 is not required for data retention. The minimum Voo for power-on reset and configuration is 1.65V.
5. Termination resistance to a Vgp/2 level.
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Table 10: Differential I/0 Standard DC Input and Output Levels

Viecm Vob Vocm Vou VoL
VO Standard | Whe | M| V,Min | V,Max |mV,Min| Y V, Min V, Max V,Min | V,Max

LVDS_33(G) 100 | 600 0.3 2.35 247 454 1.125 1.375 - -
LVDS_25()©) 100 | 600 0.3 2.35 247 454 1.125 1.375 - -
BLVDS_25()©) 100 - 0.3 2.35 240 460 Typical 50% Vcco - -
MINI_LVDS_33 200 | 600 0.3 1.95 300 600 1.0 1.4 - -
MINI_LVDS_25 200 | 600 0.3 1.95 300 600 1.0 1.4 - -
LVPECL_33(2)@3) 100 | 1000 0.3 2.8(1 Inputs only
LVPECL_25()@) 100 | 1000 0.3 1.95 Inputs only
RSDS_33(2(3) 100 - 0.3 15 100 400 1.0 1.4 - -
RSDS_25(2)(3) 100 - 0.3 1.5 100 400 1.0 1.4 - -
TMDS_33 150 | 1200 2.7 3.23M | 400 800 |Vggo—0.405| Voo —0.190 - -
PPDS_33()() 100 | 400 0.2 2.3 100 400 0.5 1.4 - -
PPDS_25()() 100 | 400 0.2 2.3 100 400 0.5 1.4 - -
DISPLAY_PORT 190 | 1260 0.3 2.35 - - Typical 50% Vo - -
DIFF_MOBILE_DDR | 100 - 0.78 1.02 - - - - 90% Veeo | 10% Voo
DIFF_HSTL_| 100 - 0.68 0.9 - - - - Veoo—-0.4| 04
DIFF_HSTL_II 100 - 0.68 0.9 - - - - Veco—0.4| 04
DIFF_HSTL_Ill 100 - 0.68 0.9 - - - - Veco—0.4| 04
DIFF_HSTL_I_18 100 - 0.8 1.1 - - - - Veco—-0.4 04
DIFF_HSTL_II_18 100 - 0.8 1.1 - - - - Veco—0.4| 04
DIFF_HSTL_IlI_18 100 - 0.8 1.1 - - - - Veco—-0.4| 04
DIFF_SSTL3_| 100 - 1.0 1.9 - - - - Vi1 +0.6 | Vo1 —0.6
DIFF_SSTL3_II 100 - 1.0 1.9 - - - - V7 +0.8 | Vq7-0.8
DIFF_SSTL2_| 100 - 1.0 15 - - - - Vo7 +0.61 | Vo7 —0.61
DIFF_SSTL2_lI 100 - 1.0 15 - - - - V7 +0.81 | V7 — 0.81
DIFF_SSTL18_| 100 - 0.7 1.1 - - - - V7 + 0.47 | V47— 0.47
DIFF_SSTL18_lI 100 - 0.7 11 - - - - Vi1 +0.6 | Vq7—-0.6
DIFF_SSTL15_lI 100 - 0.55 0.95 - - - - V7 +0.4 | Vo1 —0.4
Notes:

1. LVPECL_33 and TMDS_33 maximum Vg is the lower of V (maximum) or Vocaux — (Vip/2)
2. When Vcaux = 3.3V, the DCD can be higher than 5% for V gy < 0.7V when using these I/O standards: LVDS_25, LVDS_33, BLVDS_25,
LVPECL_25, LVPECL_33, RSDS_25, RSDS_33, PPDS_25, and PPDS_33.
3. The -1L devices require Vocaux = 2.5V when using the LVDS_25, LVDS_33, BLVDS_25, LVPECL_25, RSDS_25, RSDS_33, PPDS_25,
and PPDS_33 I/O standards on inputs. LVPECL_33 is not supported in the -1L devices.
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Table 14: GTP Transceiver Current Supply (per Lane)

Symbol Description Typ() | Max Units
IvGTavee GTP transceiver internal analog supply current 40.4 mA
IMGTAVTTTX GTP transmitter termination supply current 27.4 Note 2 mA
IMGTAVTTRX GTP receiver termination supply current 13.6 mA
ImgTavcepL | GTP transmitter and receiver PLL supply current 28.7 mA
RMGTRREF Precision reference resistor for internal calibration termination 50.0 + 1% Q
tolerance
Notes:

1. Typical values are specified at nominal voltage, 25°C, with a 2.5 Gb/s line rate, with a shared PLL use mode.

2. Values for currents of other transceiver configurations and conditions can be obtained by using the XPOWER Estimator (XPE) or XPOWER Analyzer
(XPA) tools.

Table 15: GTP Transceiver Quiescent Supply Current (per Lane)(1)(2)(3)(4)

Symbol Description Typ® Max Units
ImgTavccq | Quiescent MGTAVCC supply current 1.7 mA
ImgTavTTTXQ | QUiescent MGTAVTTTX supply current 0.1 Note 2 mA
ote
IveTavTTRXQ | Quiescent MGTAVTTRX supply current 1.2 mA
ImgTAavcepLLq | Quiescent MGTAVCCPLL supply current 1.0 mA
Notes:
1.  Device powered and unconfigured.
2. Currents for conditions other than values specified in this table can be obtained by using the XPOWER Estimator (XPE) or XPOWER Analyzer (XPA)
tools.
3. GTP transceiver quiescent supply current for an entire device can be calculated by multiplying the values in this table by the number of available GTP
transceivers.
4. Does not include power-up MGTAVTTRCAL supply current during device configuration.
5. Typical values are specified at nominal voltage, 25°C.
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Table 28: 10B Switching Characteristics for the Commercial (XC) Spartan-6 Devices (Cont'd)

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

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

Tiopi Tioop Tiotp

1/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -3 -2 -3 -2
LVCMOSS33, Slow, 6 mA 1.41 1.59 2.79 2.99 2.79 2.99 ns
LVCMOS33, Slow, 8 mA 1.41 1.59 2.79 2.99 2.79 2.99 ns
LVCMOSS33, Slow, 12 mA 1.41 1.59 2.53 2.73 2.53 2.73 ns
LVCMOSS3, Slow, 16 mA 1.41 1.59 2.45 2.65 2.45 2.65 ns
LVCMOSS33, Slow, 24 mA 1.41 1.59 242 2.62 2.42 2.62 ns
LVCMOSS33, Fast, 2 mA 1.41 1.59 4.05 4.25 4.05 4.25 ns
LVCMOSS33, Fast, 4 mA 1.41 1.59 2.66 2.86 2.66 2.86 ns
LVCMOSS33, Fast, 6 mA 1.41 1.59 2.46 2.66 2.46 2.66 ns
LVCMOSS33, Fast, 8 mA 1.41 1.59 2.21 2.41 2.21 2.41 ns
LVCMOSSS, Fast, 12 mA 1.41 1.59 1.80 2.00 1.80 2.00 ns
LVCMOSS33, Fast, 16 mA 1.41 1.59 1.80 2.00 1.80 2.00 ns
LVCMOSS3S, Fast, 24 mA 1.41 1.59 1.80 2.00 1.80 2.00 ns
LVCMOS25, QUIETIO, 2 mA 0.89 1.07 5.00 5.20 5.00 5.20 ns
LVCMOS25, QUIETIO, 4 mA 0.89 1.07 3.85 4.05 3.85 4.05 ns
LVCMOS25, QUIETIO, 6 mA 0.89 1.07 3.60 3.80 3.60 3.80 ns
LVCMOS25, QUIETIO, 8 mA 0.89 1.07 3.34 3.54 3.34 3.54 ns
LVCMOS25, QUIETIO, 12 mA 0.89 1.07 2.98 3.18 2.98 3.18 ns
LVCMOS25, QUIETIO, 16 mA 0.89 1.07 2.79 2.99 2.79 2.99 ns
LVCMOS25, QUIETIO, 24 mA 0.89 1.07 2.64 2.84 2.64 2.84 ns
LVCMOS25, Slow, 2 mA 0.89 1.07 3.96 4.16 3.96 4.16 ns
LVCMOS25, Slow, 4 mA 0.89 1.07 2.96 3.16 2.96 3.16 ns
LVCMOS25, Slow, 6 mA 0.89 1.07 2.88 3.08 2.88 3.08 ns
LVCMOS25, Slow, 8 mA 0.89 1.07 2.63 2.83 2.63 2.83 ns
LVCMOS25, Slow, 12 mA 0.89 1.07 2.15 2.35 2.15 2.35 ns
LVCMOS25, Slow, 16 mA 0.89 1.07 2.15 2.35 2.15 2.35 ns
LVCMOS25, Slow, 24 mA 0.89 1.07 215 2.35 2.15 2.35 ns
LVCMOS25, Fast, 2 mA 0.89 1.07 3.52 3.72 3.52 3.72 ns
LVCMOS25, Fast, 4 mA 0.89 1.07 2.43 2.63 2.43 2.63 ns
LVCMOS25, Fast, 6 mA 0.89 1.07 2.23 2.43 2.23 2.43 ns
LVCMOS25, Fast, 8 mA 0.89 1.07 2.16 2.36 2.16 2.36 ns
LVCMOS25, Fast, 12 mA 0.89 1.07 1.70 1.90 1.70 1.90 ns
LVCMOS25, Fast, 16 mA 0.89 1.07 1.70 1.90 1.70 1.90 ns
LVCMOS25, Fast, 24 mA 0.89 1.07 1.70 1.90 1.70 1.90 ns
LVCMOS18, QUIETIO, 2 mA 1.25 1.43 6.11 6.31 6.11 6.31 ns
LVCMOS18, QUIETIO, 4 mA 1.25 1.43 4.88 5.08 4.88 5.08 ns
LVCMOS18, QUIETIO, 6 mA 1.25 1.43 4.20 4.40 4.20 4.40 ns
LVCMOS18, QUIETIO, 8 mA 1.25 1.43 3.86 4.06 3.86 4.06 ns
LVCMOS18, QUIETIO, 12 mA 1.25 1.43 3.49 3.69 3.49 3.69 ns
DS162 (v3.0) October 17, 2011 www.xilinx.com

Product Specification 30


http://www.xilinx.com

& XILINX.

Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

Table 29: 10B Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q Devices(1) (Cont'd)

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

Notes:

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

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

LVCMOS25, Fast, 12 mA.

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

Speed Grade
Symbol Description Units
-3 -3N -2 -1L
TioTPHZ T input to Pad high-impedance 1.39 1.59 1.59 1.91 ns
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Table 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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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 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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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

DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 57


http://www.xilinx.com

& XILINX.

Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

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 57: Switching Characteristics for the Digital Frequency Synthesizer DFS (DCM_CLKGEN)() (Cont’d)

Speed Grade
Symbol Description -3 -3N -2 -1L Units
Min | Max | Min ‘ Max | Min ‘ Max | Min ‘ Max
Spread Spectrum
FCLK|N7F|XED7$PREAD7 Frequency of the CLKIN input for
SPECTRUM fixed spread spectrum
(SPREAD_SPECTRUM = 30 200 30 200 30 200 30 200 | MHz
CENTER_LOW_SPREAD/
CENTER_HIGH_SPREAD)
TCENTER_LOW_SPREAD(6) Spread at the CLKFX output for Tvpical = 100
fixed spread spectrum ypical = CLKFX_DIVIDE ps
(SPREAD_SPECTRUM = Maximum = 250
CENTER_LOW_SPREAD)
TCENTER?HlGH?SPREAD(G) Spread at the CLKFX output for Typical = 240
fixed spread spectrum CLKFX_DIVIDE s
(SPREAD_SPECTRUM= Maximum — 400 P
CENTER_HIGH_SPREAD) -
FMoD_FIXED_SPREAD_ Average modulation frequency
specTrum® ;v;scrlrtljﬁ]ng fixed spread
(SPREAD_SPECTRUM = Typical = F)\/1024 MHz
CENTER_LOW_SPREAD /
CENTER_HIGH_SPREAD)
Notes:

1. The values in this table are based on the operating conditions described in Table 2 and Table 55.

For optimal jitter tolerance and a faster LOCK time, use the CLKIN_PERIOD attribute.

Output jitter is characterized with no input jitter. Output jitter strongly depends on the environment, including the number of SSOs, the output drive
strength, CLB utilization, CLB switching activities, switching frequency, power supply, and PCB design. The actual maximum output jitter depends on
the system application.

The CLKFX, CLKFXDV, and CLKFX180 outputs have a duty cycle of approximately 50%.

Some duty-cycle and alignment specifications include a percentage of the CLKFX output period. For example, this data sheet specifies a maximum
CLKFX jitter of +(1% of CLKFX period + 200 ps). Assuming that the CLKFX output frequency is 100 MHz, the equivalent CLKFX period is 10 ns, and
1% of 10 ns is 0.1 ns or 100 ps. Accordingly, the maximum jitter is (100 ps + 200 ps) = +300 ps.

When using CENTER_LOW_SPREAD, CENTER_HIGH_SPREAD, the valid values for CLKFX_MULTIPLY are limited to 2 through 32, and the valid

values for CLKFX_DIVIDE are limited to 1 through 4.

Table 58: Recommended Operating Conditions for the Phase-Shift Clock in Variable Phase Mode (DCM_SP) or
Dynamic Frequency Synthesis (DCM_CLKGEN)

Speed Grade
Symbol Description -3 -3N -2 -1L Units
Min | Max | Min | Max | Min | Max | Min | Max
Operating Frequency Ranges
PSCLK_FREQ Frequency for the PSCLK 1 167 1 167 1 167 1 100 | MHz
(DCM_SP) or PROGCLK
(DCM_CLKGEN) input.
Input Pulse Requirements
PSCLK_PULSE PSCLK (DCM_SP) or PROGCLK 40 60 40 60 40 60 40 60 %
(DCM_CLKGEN) pulse width as a
percentage of the clock period.
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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
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Table 64: Global Clock Input to Output Delay With DCM in System-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 System-Synchronous Mode.

TICKOFDCM Global Clock and OUTFF with DCM XC6SLX4 4.23 N/A 6.11 6.60 ns
XC6SLX9 4.23 517 6.11 6.60 ns
XC6SLX16 4.28 4.57 5.34 6.36 ns
XC6SLX25 3.95 4.18 4.59 6.91 ns
XCB6SLX25T 3.95 4.18 4.59 N/A ns
XC6BSLX45 4.37 4.70 5.50 6.85 ns
XC6SLX45T 4.37 4.70 5.50 N/A ns
XC6SLX75 3.90 4.23 4.77 6.31 ns
XC6SLX75T 3.90 4.23 4.77 N/A ns
XC6SLX100 3.86 4.16 4.66 7.25 ns
XC6SLX100T 3.90 4.16 4.66 N/A ns
XC6SLX150 4.03 4.33 4.83 6.63 ns
XC6SLX150T 4.03 4.33 4.83 N/A ns
XABSLX4 4.55 N/A 6.11 N/A ns
XAB6SLX9 4.55 N/A 6.11 N/A ns
XAGSLX16 4.62 N/A 5.33 N/A ns
XABSLX25 4.27 N/A 4.59 N/A ns
XABSLX25T 4.27 N/A 4.69 N/A ns
XAB6SLX45 4.69 N/A 5.50 N/A ns
XABSLX45T 4.69 N/A 5.50 N/A ns
XABSLX75 4.22 N/A 4.77 N/A ns
XABSLX75T 4.22 N/A 4.77 N/A ns
XABSLX100 N/A N/A 5.34 N/A ns
XQ6SLX75 N/A N/A 4.77 6.31 ns
XQ6SLX75T 4.22 N/A 4.77 N/A ns
XQ6SLX150 N/A N/A 4.96 6.63 ns
XQ6SLX150T 4.62 N/A 4.96 N/A ns

Notes:

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

0B and CLB flip-flops are clocked by the global clock net.
2. DCM output jitter is already included in the timing calculation.
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Table 71: Global Clock Setup and Hold Without DCM or PLL (Default Delay)

Speed Grade

Symbol Description Device Units
3 | 3N -2 L

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

Tpseo/ TPHED :?:?:fgl)ﬂ\sv Ft)r?clﬁ(zo) g&ogﬂ: cl;_lfck and | XC6SLX4 0.66/1.17 N/A 1.05/0.79 | 2.09/1.05 | ns
XC6SLX9 0.66/1.17 | 0.75/1.17 | 1.05/1.17 | 2.09/1.05 ns
XC6SLX16 0.87/1.16 | 0.93/1.16 | 0.96/1.16 | 1.86/1.06 ns
XC6SLX25 0.68/0.77 | 0.81/0.81 | 0.87/0.82 | 2.21/1.33 ns
XC6SLX25T 0.68/0.77 | 0.81/0.81 | 0.87/0.82 N/A ns
XC6SLX45 0.40/1.05 | 0.42/1.17 | 0.64/1.20 | 1.61/1.67 ns
XC6SLX45T 0.40/1.05 | 0.42/1.17 | 0.64/1.20 N/A ns
XC6SLX75 0.41/1.11 0.41/1.13 | 0.80/1.14 | 1.23/1.82 ns
XCBSLX75T 0.41/1.11 | 0.41/1.13 | 0.80/1.14 N/A ns
XC6SLX100 0.39/1.12 | 0.39/1.23 | 0.39/1.28 | 1.13/1.94 ns
XC6SLX100T 0.39/1.12 | 0.39/1.23 | 0.39/1.28 N/A ns
XC6SLX150 0.23/1.54 | 0.23/1.62 | 0.23/1.62 | 1.14/2.05 ns
XC6SLX150T 0.23/1.54 | 0.23/1.62 | 0.23/1.62 N/A ns
XABSLX4 0.73/1.18 N/A 1.05/0.80 N/A ns
XABSLX9 0.73/1.18 N/A 1.05/0.80 N/A ns
XABSLX16 0.90/1.20 N/A 0.96/0.75 N/A ns
XABSLX25 0.70/0.81 N/A 0.87/0.91 N/A ns
XABSLX25T 0.76/0.81 N/A 1.03/0.91 N/A ns
XABSLX45 0.40/1.06 N/A 0.64/1.20 N/A ns
XABSLX45T 0.40/1.06 N/A 0.64/1.20 N/A ns
XABSLX75 0.41/1.24 N/A 0.80/1.18 N/A ns
XABSLX75T 0.41/1.24 N/A 0.80/1.18 N/A ns
XAB6SLX100 N/A N/A 0.86/1.55 N/A ns
XQ6SLX75 N/A N/A 0.80/1.18 | 1.23/1.82 ns
XQ6SLX75T 0.41/1.24 N/A 0.80/1.18 N/A ns
XQ6SLX150 N/A N/A 0.28/1.57 | 1.14/2.05 ns
XQ6SLX150T | 0.28/1.78 N/A 0.28/1.57 N/A ns

Notes:

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

2. Default delay uses IODELAY2 tap O.

3. IFF = Input Flip-Flop or Latch.
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Table 74: Global Clock Setup and Hold With PLL in System-Synchronous Mode

Symbol Description Device Speed Grade Units
-3 -3N -2 -1L
Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(!)

TespL! TeHPLL No Delay Global Clock and IFF® | XC6SLX4 1.37/0.25 N/A 1.52/0.41 | 2.07/0.69 | ns
ot PLLn System-Synchronous 'y ~esi xa 1.37/0.21 | 1.48/0.21 | 1.52/026 | 2.07/0.69 | ns

XC6SLX16 1.33/-0.03 | 1.53/-0.02 | 1.60/-0.02 | 1.57/0.48 ns

XC6SLX25 1.65/0.28 | 1.71/0.28 | 1.91/0.28 | 2.44/0.76 ns

XC6SLX25T 1.65/0.28 | 1.71/0.28 | 1.91/0.28 N/A ns

XCBSLX45 1.55/0.18 | 1.64/0.18 | 1.75/0.18 | 2.02/0.90 ns

XC6SLX45T 1.55/0.18 | 1.64/0.18 | 1.75/0.18 N/A ns

XCBSLX75 1.77/0.21 1.89/0.21 | 2.13/0.21 | 2.46/0.53 ns

XC6SLX75T 1.77/0.21 | 1.89/0.21 | 2.13/0.21 N/A ns

XC6SLX100 1.44/0.32 | 1.52/0.32 | 1.70/0.32 | 1.78/0.86 ns

XC6SLX100T 1.44/0.32 | 1.52/0.32 | 1.70/0.32 N/A ns

XC6SLX150 1.39/0.49 | 1.48/0.49 | 1.67/0.49 | 1.94/0.94 ns

XC6SLX150T 1.39/0.49 | 1.48/0.49 | 1.67/0.49 N/A ns

XAB6SLX4 1.61/0.10 N/A 1.64/0.28 N/A ns

XABSLX9 1.61/0.10 N/A 1.64/0.28 N/A ns

XABSLX16 1.89/-0.08 N/A 1.72/-0.08 N/A ns

XABSLX25 1.85/0.16 N/A 2.08/0.16 N/A ns

XABSLX25T 1.85/0.16 N/A 2.17/0.16 N/A ns

XABSLX45 1.58/0.07 N/A 1.87/0.03 N/A ns

XAB6SLX45T 1.58/0.07 N/A 1.87/0.03 N/A ns

XABSLX75 1.80/0.06 N/A 2.25/0.06 N/A ns

XABSLX75T 1.80/0.06 N/A 2.25/0.06 N/A ns

XAB6SLX100 N/A N/A 2.34/0.14 N/A ns

XQB6SLX75 N/A N/A 2.25/0.06 | 2.46/0.53 ns

XQB6SLX75T 1.80/0.06 N/A 2.25/0.06 N/A ns

XQ6SLX150 N/A N/A 1.79/0.37 | 1.94/0.94 ns

XQ6SLX150T 1.43/0.37 N/A 1.79/0.37 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 PLL CLKOUTO 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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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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