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

Table 2: Recommended Operating Conditions()

Symbol Description Min | Typ Max Units
-3, -3N, -2 Standard performance(?) 114 | 1.2 1.26 v
VceInT Internal supply voltage relative to GND | -3, -2 Extended performance(@) 1.2 1.23 1.26 \
-1L Standard performance(?) 095 | 1.0 1.05 Y
Vecaux®@ | Auxiliary supply voltage relative to GND Vocaux = 25V 2378 | 25 2625 v
Veeaux = 3.3V 3.15 | 3.3 3.45 \Y
Veco® (@) | Output supply voltage relative to GND 1.1 - 3.45 v
Al /O Commercial temperature (C) | —0.5 - 4.0 \Y,
™ Input voltage relative to GND (SéigggtrcljDSCI) Industrial temperature (1) -0.5 - 3.95 \
Expanded (Q) temperature -0.5 - 3.95 \Y,
PCI I/O standard(® -05 | - |Vggo+05 V
Maximum current through pin using PCI 1/O standard Commgrcial (C) and _ _ 10 mA
) when forward biasing the clamp diode.(®) Industrial temperature (1)
Expanded (Q) temperature - - 7 mA
Ve e e N kit o oo oy 0 - as v
Commercial (C) range 0 - 85 °C
Tj Junction temperature operating range Industrial temperature (I) range -40 - 100 °C
Expanded (Q) temperature range -40 - 125 °C

Notes:

1. All voltages are relative to ground.

2. See Interface Performances for Memory Interfaces in Table 25. The extended performance range is specified for designs not using the
standard VgnT Voltage range. The standard VgnT Voltage range is used for:

. Designs that do not use an MCB
. LX4 devices
. Devices in the TQG144 or CPG196 packages
. Devices with the -3N speed grade
3. Recommended maximum voltage droop for Vscaux is 10 mV/ms.

4. During configuration, if Voo 2 is 1.8V, then Vgcayx must be 2.5V.

5. The -1L devices require Vccaux = 2.5V when using the LVDS_25, LVDS_33, BLVDS_25, LVPECL_25, RSDS_25, RSDS_33, PPDS_25,
and PPDS_33 I/0O standards on inputs. LVPECL_33 is not supported in the -1L devices.

6. Configuration data is retained even if Voo drops to OV.

7. Includes Vgcp of 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V.

8. For PCI systems, the transmitter and receiver should have common supplies for Vco.

9. Devices with a -1L speed grade do not support Xilinx PCI IP.

10. Do not exceed a total of 100 mA per bank.

11. VpgarT is required to maintain the battery backed RAM (BBR) AES key when Vcayx is not applied. Once Vcaux is applied, Vgart can be
unconnected. When BBR is not used, Xilinx recommends connecting to Veocayx or GND. However, Vgart can be unconnected.
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Table 3: eFUSE Programming Conditions(1)

Symbol Description Min | Typ | Max | Units
Ves® | External voltage supply 32 | 33 | 34 v
Irs Vgg supply current - - 40 mA
Veeaux | Auxiliary supply voltage relative to GND 3.2 3.3 | 3.45 \Y
Rruse® | External resistor from Rgysg pin to GND 1129 | 1140 | 1151 | Q
Veeint | Internal supply voltage relative to GND 114 | 1.2 1.26 \
t; Temperature range 15 - 85 °C
Notes:

1. These specifications apply during programming of the eFUSE AES key. Programming is only supported through JTAG.The AES key is only
supported in the following devices: LX75, LX75T, LX100, LX100T, LX150, and LX150T.

2. When programming eFUSE, Vg must be less than or equal to Vgcaux. When not programming or when eFUSE is not used, Xilinx
recommends connecting Veg to GND. However, Vg can be between GND and 3.45 V.

3. An RpgygE resistor is required when programming the eFUSE AES key. When not programming or when eFUSE is not used, Xilinx
recommends connecting the Rgyse pin to Vecaux or GND. However, Rgyge can be unconnected.
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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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SelectlO™ Interface DC Input and Output Levels
Table 7: Recommended Operating Conditions for User I1/0s Using Single-Ended Standards

/O Standard Vcco for Drivers(1) Vger for Inputs

V, Min V, Nom V, Max V, Min V, Nom V, Max
LVTTL 3.0 3.3 3.45
LVCMOS33 3.0 3.3 3.45
LVCMOS25 2.3 25 2.7
LVCMOS18 1.65 1.8 1.95
LVCMOS18_JEDEC 1.65 1.8 1.95
LVCMOS15 1.4 15 1.6
LVCMOS15_JEDEC 1.4 1.5 1.6
LVCMOS12 1.1 1.2 1.3 VRek is not used for these 1/O standards
LVCMOS12_JEDEC 1.1 1.2 1.3
PCI33_3@ 3.0 3.3 3.45
PCI66_3(2) 3.0 3.3 3.45
12C 2.7 3.0 3.45
SMBUS 2.7 3.0 3.45
SDIO 3.0 3.3 3.45
MOBILE_DDR 1.7 1.8 1.9
HSTL_I 1.4 1.5 1.6 0.68 0.75 0.9
HSTL_II 1.4 1.5 1.6 0.68 0.75 0.9
HSTL_III 1.4 15 1.6 - 0.9 -
HSTL_I_18 1.7 1.8 1.9 0.8 0.9 1.1
HSTL_II_18 1.7 1.8 1.9 - 0.9 -
HSTL_III_18 1.7 1.8 1.9 - 1.1 -
SSTL3_I 3.0 3.3 3.45 1.3 1.5 1.7
SSTL3_II 3.0 3.3 3.45 1.3 1.5 1.7
SSTL2_| 2.3 25 2.7 1.13 1.25 1.38
SSTL2_lI 2.3 25 2.7 1.13 1.25 1.38
SSTL18_1I 1.7 1.8 1.9 0.833 0.9 0.969
SSTL18_lI 1.7 1.8 1.9 0.833 0.9 0.969
SSTL15_lI 1.425 1.5 1.575 0.69 0.75 0.81

Notes:

1. Veeo range required when using 1/O standard for an output. Also required for MOBILE_DDR, PCI33_3, LVCMOS18_JEDEC,
LVCMOS15_JEDEC, and LVCMOS12_JEDEC inputs, and for LVCMOS25 inputs when Vecoayx = 3.3V.

2. For PCI systems, the transmitter and receiver should have common supplies for Vgco.
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Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in
Spartan-6 devices. The numbers reported here are worst-case values; they have all been fully characterized. These values
are subject to the same guidelines as the Switching Characteristics, page 19.

Table 25: Interface Performances

Description 1/0 Resource (B:L‘;g(r VI\:I)?dttah S ‘ S-I;ZedGr:de ‘ o Units
Networking Applications(1)
SDR LVDS transmitter or receiver IOB SDR register BUFG - 400 400 375 250 Mb/s
DDR LVDS transmitter or receiver ODDR2/IDDR2 register 2 BUFGs - 800 800 750 500 Mb/s
2 500 500 500 250 Mb/s
SDR LVDS transmitter OSERDES2 BUFPLL 3 750 750 750 375 Mb/s
4-8 1080 | 1050 950 500 Mb/s
2 500 500 500 250 Mb/s
DDR LVDS transmitter OSERDES2 2 BUFIO2s 3 750 750 750 375 Mb/s
4-8 1080 | 1050 950 500 Mb/s
2 500 500 500 — Mb/s
SDR LVDS receiver ISERDES2 in RETIMED mode BUFPLL 3 750 750 750 — Mb/s
4-8 1080 | 1050 950 — Mb/s
2 500 500 500 — Mb/s
DDR LVDS receiver ISERDES2 in RETIMED mode |2 BUFIO2s 3 750 750 750 — Mb/s
4-8 1080 | 1050 950 — Mb/s
Memory Interfaces (Implemented using the Spartan-6 FPGA Memory Controller Block)(2)
Standard Performance (Standard V¢einT)
DDR 400 |Note4 | 400 350 Mb/s
DDR2 667 |Note4 | 625 400 Mb/s
DDR3 800 |Note4| 667 — Mb/s
LPDDR (Mobile_DDR) 400 |Note4| 400 350 Mb/s
Extended Performance (Requires Extended Performance Veeny)®
DDR2 800 Note4 667 & — | Mbls
Notes:

1. Refer to XAPP1064, Source-Synchronous Serialization and Deserialization (up to 1050 Mb/s) and UG381, Spartan-6 FPGA SelectlO

Resources User Guide.

2. Referto UG388, Spartan-6 FPGA Memory Controller User Guide.
3. Extended Memory Controller block performance for DDR2 can be achieved using the extended performance Vg nt range from Table 2.
4. The LX4 device, all devices in the TQG144 and CPG196 packages, and the -3N speed grade do not support a Memory Controller Block.
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Table 28: 10B Switching Characteristics for the Commercial (XC) Spartan-6 Devices (Cont'd)

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

LVCMOSS33, Fast, 8 mA 1.34 | 146 | 159 | 1.82 | 2.07 | 221 | 241 | 3.03 | 2.07 | 221 | 241 | 3.03 ns
LVCMOSS33, Fast, 12 mA 134 | 146 | 159 | 1.82 | 165 | 1.79 | 199 | 262 | 1.65 | 1.79 | 1.99 | 2.62 ns
LVCMOSS33, Fast, 16 mA 134 | 146 | 159 | 1.82 | 165 | 1.79 | 1.99 | 262 | 1.65 | 1.79 | 1.99 | 2.62 ns
LVCMOSSS, Fast, 24 mA 134 | 146|159 | 182 | 1.65 | 1.79 | 1.99 | 262 | 1.65 | 1.79 | 1.99 | 2.62 ns
LVCMOS25, QUIETIO, 2 mA 082|094 | 1.07 | 1.31 | 481 | 495 | 515 | 579 | 481 | 495 | 515 | 5.79 ns
LVCMOS25, QUIETIO, 4 mA 082|094 |1.07| 1.31 | 370 | 3.84 | 404 | 466 | 3.70 | 3.84 | 4.04 | 4.66 ns
LVCMOS25, QUIETIO, 6 mA 082|094 | 1.07 | 1.31 | 3.46 | 3.60 | 3.80 | 4.38 | 3.46 | 3.60 | 3.80 | 4.38 ns
LVCMOS25, QUIETIO, 8 mA 082094 | 1.07 | 1.31 | 3.20 | 3.34 | 354 | 412 | 3.20 | 3.34 | 3.54 | 412 ns
LVCMOS25, QUIETIO, 12 mA 082|094 |107| 1.31 | 283 | 297 | 317 | 3.75 | 2.83 | 297 | 3.17 | 3.75 ns
LVCMOS25, QUIETIO, 16 mA 082094 | 1.07 | 1.31 | 264 | 2.78 | 298 | 3.64 | 264 | 2.78 | 2.98 | 3.64 ns
LVCMOS25, QUIETIO, 24 mA 082094 | 1.07 | 1.31 | 245 | 259 | 279 | 342 | 245 | 259 | 279 | 3.42 ns
LVCMOS25, Slow, 2 mA 082|094 |1.07 | 1.31 | 3.78 | 392 | 412 | 476 | 3.78 | 3.92 | 412 | 4.76 ns
LVCMOS25, Slow, 4 mA 082094 | 107 | 1.31 | 279 | 293 | 313 | 3.73 | 279 | 293 | 3.13 | 3.73 ns
LVCMOS25, Slow, 6 mA 082094 | 107 | 1.31 | 273 | 287 | 3.07 | 3.66 | 2.73 | 2.87 | 3.07 | 3.66 ns
LVCMOS25, Slow, 8 mA 082|094 | 107 | 1.31 | 248 | 262 | 282 | 3.42 | 248 | 262 | 2.82 | 3.42 ns
LVCMOS25, Slow, 12 mA 082094 | 107 | 1.31 | 201 | 215 | 235 | 295 | 2.01 | 215 | 235 | 2.95 ns
LVCMOS25, Slow, 16 mA 082094 | 107 | 1.31 | 201 | 215 | 235 | 295 | 201 | 215 | 235 | 2.95 ns
LVCMOS25, Slow, 24 mA 082|094 |107| 131 | 201 | 215 | 235 | 294 | 201 | 215 | 235 | 2.94 ns
LVCMOS25, Fast, 2 mA 082|094 | 1.07 | 1.31 | 3.35 | 349 | 369 | 431 | 3.35 | 3.49 | 3.69 | 4.31 ns
LVCMOS25, Fast, 4 mA 082094 | 107 | 1.31 | 225 | 239 | 259 | 322 | 225 | 239 | 259 | 3.22 ns
LVCMOS25, Fast, 6 mA 082|094 |1.07| 1.31 | 209 | 223 | 243 | 3.05 | 2.09 | 223 | 243 | 3.05 ns
LVCMOS25, Fast, 8 mA 082|094 | 1.07 | 1.31 | 202 | 216 | 2.36 | 298 | 2.02 | 2.16 | 2.36 | 2.98 ns
LVCMOS25, Fast, 12 mA 082094 107 | 131 | 156 | 1.70 | 190 | 252 | 1.56 | 1.70 | 1.90 | 2.52 ns
LVCMOS25, Fast, 16 mA 082|094 |107| 131 | 156 | 1.70 | 1.90 | 252 | 1.56 | 1.70 | 1.90 | 2.52 ns
LVCMOS25, Fast, 24 mA 082094 | 107 | 1.31 | 156 | 1.70 | 1.90 | 252 | 1.56 | 1.70 | 1.90 | 2.52 ns
LVCMOS18, QUIETIO, 2 mA 118 | 1.30 | 1.43 | 2.04 | 592 | 6.06 | 6.26 | 6.80 | 5.92 | 6.06 | 6.26 | 6.80 ns
LVCMOS18, QUIETIO, 4 mA 1.18 | 1.30 | 143 | 2.04 | 474 | 4.88 | 5.08 | 5.63 | 4.74 | 488 | 5.08 | 5.63 ns
LVCMOS18, QUIETIO, 6 mA 118 | 1.30 | 1.43 | 2.04 | 4.05 | 419 | 4.39 | 496 | 4.05 | 419 | 4.39 | 4.96 ns
LVCMOS18, QUIETIO, 8 mA 118 | 130 | 143 | 2.04 | 3.71 | 3.85 | 4.05 | 463 | 3.71 | 3.85 | 4.05 | 4.63 ns
LVCMOS18, QUIETIO, 12 mA 1.18 | 1.30 | 143 | 2.04 | 3.35 | 3.49 | 3.69 | 427 | 3.35 | 3.49 | 3.69 | 4.27 ns
LVCMOS18, QUIETIO, 16 mA 118 | 1.30 | 1.43 | 2.04 | 3.20 | 3.34 | 354 | 414 | 320 | 3.34 | 354 | 4.14 ns
LVCMOS18, QUIETIO, 24 mA 118 | 130 | 143 | 2.04 | 296 | 3.10 | 3.30 | 3.98 | 2.96 | 3.10 | 3.30 | 3.98 ns
LVCMOS18, Slow, 2 mA 1.18 | 1.30 | 143 | 2.04 | 462 | 476 | 496 | 554 | 462 | 476 | 4.96 | 5.54 ns
LVCMOS18, Slow, 4 mA 118 | 1.30 | 1.43 | 2.04 | 3.69 | 3.83 | 4.03 | 4.60 | 3.69 | 3.83 | 4.03 | 4.60 ns
LVCMOS18, Slow, 6 mA 118 | 1.30 | 1.43 | 2.04 | 3.00 | 3.14 | 3.34 | 3.94 | 3.00 | 3.14 | 3.34 | 3.94 ns
LVCMOS18, Slow, 8 mA 1.18 | 1.30 | 143 | 2.04 | 219 | 233 | 253 | 3.17 | 219 | 233 | 253 | 3.17 ns
LVCMOS18, Slow, 12 mA 118 | 130 | 143 | 2.04 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 ns
LVCMOS18, Slow, 16 mA 118 | 130 | 143 | 204 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 ns
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Table 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
LVCMOS15, QUIETIO, 2 mA 1.05 1.23 5.63 5.83 5.63 5.83 ns
LVCMOS15, QUIETIO, 4 mA 1.05 1.23 4.75 4.95 4.75 4.95 ns
LVCMOS15, QUIETIO, 6 mA 1.05 1.23 4.21 4.41 4.21 4.41 ns
LVCMOS15, QUIETIO, 8 mA 1.05 1.23 4.05 4.25 4.05 4.25 ns
LVCMOS15, QUIETIO, 12 mA 1.05 1.23 3.74 3.94 3.74 3.94 ns
LVCMOS15, QUIETIO, 16 mA 1.05 1.23 3.52 3.72 3.52 3.72 ns
LVCMOS15, Slow, 2 mA 1.05 1.23 4.32 4.52 4.32 452 ns
LVCMOS15, Slow, 4 mA 1.05 1.23 3.58 3.78 3.58 3.78 ns
LVCMOS15, Slow, 6 mA 1.05 1.23 2.45 2.65 2.45 2.65 ns
LVCMOS15, Slow, 8 mA 1.05 1.23 2.46 2.66 2.46 2.66 ns
LVCMOS15, Slow, 12 mA 1.05 1.23 217 2.37 2.17 2.37 ns
LVCMOS15, Slow, 16 mA 1.05 1.23 2.15 2.35 2.15 2.35 ns
LVCMOS15, Fast, 2 mA 1.05 1.23 3.43 3.63 3.43 3.63 ns
LVCMOS15, Fast, 4 mA 1.05 1.23 242 2.62 2.42 2.62 ns
LVCMOS15, Fast, 6 mA 1.05 1.23 1.92 212 1.92 212 ns
LVCMOS15, Fast, 8 mA 1.05 1.23 1.87 2.07 1.87 2.07 ns
LVCMOS15, Fast, 12 mA 1.05 1.23 1.87 2.07 1.87 2.07 ns
LVCMOS15, Fast, 16 mA 1.05 1.23 1.87 2.07 1.87 2.07 ns
LVCMOS15_JEDEC, QUIETIO, 2 mA 1.10 1.28 5.64 5.84 5.64 5.84 ns
LVCMOS15_JEDEC, QUIETIO, 4 mA 1.10 1.28 4.75 4.95 4.75 4.95 ns
LVCMOS15_JEDEC, QUIETIO, 6 mA 1.10 1.28 4.21 4.41 4.21 4.41 ns
LVCMOS15_JEDEC, QUIETIO, 8 mA 1.10 1.28 4.06 4.26 4.06 4.26 ns
LVCMOS15_JEDEC, QUIETIO, 12 mA 1.10 1.28 3.75 3.95 3.75 3.95 ns
LVCMOS15_JEDEC, QUIETIO, 16 mA 1.10 1.28 3.53 3.73 3.53 3.73 ns
LVCMOS15_JEDEC, Slow, 2 mA 1.10 1.28 4.32 4.52 4.32 452 ns
LVCMOS15_JEDEC, Slow, 4 mA 1.10 1.28 3.56 3.76 3.56 3.76 ns
LVCMOS15_JEDEC, Slow, 6 mA 1.10 1.28 2.44 2.64 2.44 2.64 ns
LVCMOS15_JEDEC, Slow, 8 mA 1.10 1.28 2.47 2.67 2.47 2.67 ns
LVCMOS15_JEDEC, Slow, 12 mA 1.10 1.28 215 2.35 2.15 2.35 ns
LVCMOS15_JEDEC, Slow, 16 mA 1.10 1.28 2.15 2.35 2.15 2.35 ns
LVCMOS15_JEDEC, Fast, 2 mA 1.10 1.28 3.43 3.63 3.43 3.63 ns
LVCMOS15_JEDEC, Fast, 4 mA 1.10 1.28 242 2.62 242 2.62 ns
LVCMOS15_JEDEC, Fast, 6 mA 1.10 1.28 1.92 2.12 1.92 2.12 ns
LVCMOS15_JEDEC, Fast, 8 mA 1.10 1.28 1.87 2.07 1.87 2.07 ns
LVCMOS15_JEDEC, Fast, 12 mA 1.10 1.28 1.87 2.07 1.87 2.07 ns
LVCMOS15_JEDEC, Fast, 16 mA 1.10 1.28 1.87 2.07 1.87 2.07 ns
LVCMOS12, QUIETIO, 2 mA 0.98 1.16 6.54 6.74 6.54 6.74 ns
LVCMOS12, QUIETIO, 4 mA 0.98 1.16 5.12 5.32 5.12 5.32 ns
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Table 29: 10B Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q Devices(1) (Cont'd)

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

Notes:

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

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

LVCMOS25, Fast, 12 mA.

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

Speed Grade
Symbol Description Units
-3 -3N -2 -1L
TioTPHZ T input to Pad high-impedance 1.39 1.59 1.59 1.91 ns
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Table 32: Output Delay Measurement Methodology (Cont’d)

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

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

Simultaneously Switching Outputs

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

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

The recommended maximum SSO values assume that the FPGA is soldered on a printed circuit board and that the board
uses sound design practices. Due to the additional inductance introduced by the socket, the SSO values do not apply for
FPGAs mounted in sockets. The SSO values assume that the Vscayyx is powered at 3.3V. Setting Vocaux to 2.5V provides
better SSO characteristics. For more detail, see UG381: Spartan-6 FPGA SelectlO Resources User Guide.
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Table 33: Spartan-6 FPGA Vcco/GND Pairs per Bank

Package Devices Description Bank 0 Bank 1 Bank 2 Bank 3 Bank 4 Bank 5
Vceo/GND Pairs 3 3 2 3 N/A N/A
TQG144 LX
Maximum 1/O per Pair 8 8 13 8 N/A N/A
VCCO/GND Pairs 4 6 4 6 N/A N/A
CPG196 LX
Maximum 1/O per Pair 6 4 7 4 N/A N/A
Vcco/GND Pairs 4 4 4 4 N/A N/A
CSG225 LX
Maximum 1/O per Pair 10 10 9 10 N/A N/A
Vceo/GND Pairs 5 6 4 5 N/A N/A
FT(G)256 LX
Maximum 1/O per Pair 8 9 9 10 N/A N/A
Lx Veeo/GND Pairs 6 6 6 6 N/A N/A
Maximum 1/O per Pair 10 9 10 9 N/A N/A
CSG324 -
LT Vcco/GND Pairs 4 6 6 6 N/A N/A
Maximum 1/O per Pair 4 9 10 9 N/A N/A
Lx Vceo/GND Pairs 8 13 8 13 N/A N/A
Maximum 1/O per Pair 7 8 7 8 N/A N/A
CS(G)484 :
LXT Veco/GND Pairs 7 12 8 13 N/A N/A
Maximum 1/O per Pair 5 8 6 8 N/A N/A
Lx Vceo/GND Pairs 10 10 11 11 N/A N/A
Maximum 1/O per Pair 6 8 9 8 N/A N/A
FG(G)484 -
LXT Vceo/GND Pairs 6 10 11 10 N/A N/A
Maximum 1/O per Pair 7 8 7 8 N/A N/A
L5 Veeo/GND Pairs 12 15 10 16 N/A N/A
Maximum 1/O per Pair 3 7 8 7 N/A N/A
Vceo/GND Pairs 12 9 10 10 6 6
FG(G)676 LX75, LX100, LX150
Maximum 1/O per Pair 9 10 9 9 8 9
LXT Vceo/GND Pairs 10 8 10 8 7 7
Maximum 1/O per Pair 8 7 8 8 7 7
Lx Vcco/GND Pairs 17 14 17 14 7 8
Maximum 1/O per Pair 7 6 7 8 7 6
FG(G)900 :
T Vcoo/GND Pairs 15 14 13 14 7 8
Maximum 1/O per Pair 7 6 8 8 7 6
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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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Table 44: DSP48A1 Switching Characteristics (Cont’d)

Symbol Description a';';jeé ¢ | Multiplier : g ;:r 3 S-r;eNed Gr_azde AL Units
TbsPDCK OPMODE PREG/ OPMODE input to P register CLK | Yes Yes Yes | 6.21/ | 7.27/ | 7.27/ | 10.43/| ns
TDSPCKD_OPMODE_PREG —0.841-0.84 | -0.84 | -0.84
No Yes Yes | 1.69/ | 1.98/ | 1.98/ | 3.62/ | ns
-0.87 | -0.87 | -0.87 | —0.87
No No Yes | 2.09/ | 2.30/ | 2.30/ | 3.79/ | ns
-0.22 | -0.22 | -0.22 | —0.22
Clock to Out from Output Register Clock to Output Pin
TpSPCKO_P_PREG | CLK (PREG) to P output NA | NA | NA | 120 | 134 | 134 | 1.90 | ns
Clock to Out from Pipeline Register Clock to Output Pins
TpSPCKO_P_ MREG | CLK (MREG) to P output NA | NA | Yes | 338 | 395 395|583 | ns
Clock to Out from Input Register Clock to Output Pins
TDSPCKO_P_A1REG CLK (A1REG) to P output N/A Yes Yes | 502 | 5.87 | 587 | 965  ns
TDSPCKO_P_B1REG CLK (B1REG) to P output N/A Yes Yes | 5.02 | 587 | 587 | 9.63 | ns
TDSPCKO_P_CREG CLK (CREG) to P output N/A N/A Yes | 3.12 | 3.64 | 364 | 524 | ns
Tpspcko_P_DREG CLK (DREG) to P output Yes Yes Yes | 6.77 | 792 | 7.92 | 1253 | ns
Combinatorial Delays from Input Pins to Output Pins
TpbspPbo A P A input to P output N/A No Yes | 285 | 3.33 | 3.33 | 473 | ns
N/A Yes No@ | 3.35 | 393 | 3.93 | 6.74 | ns
N/A Yes Yes | 456 | 522 | 522 | 8.94 | ns
TpsPDO_B_P B input to P output Yes No No@ | 322 | 38.76 | 3.76 | 555 | ns
Yes Yes No@ | 6.01 | 6.54 | 6.54 | 9.76 | ns
Yes Yes Yes | 6.27 | 7.34 | 7.34 | 11.96 | ns
Tpsppo_c_pP C input to P output N/A N/A Yes | 269 | 3.15 | 3.15 | 468 | ns
Tpbsppo_ D P D input to P output Yes Yes Yes | 6.31 | 7.38 | 7.38 | 11.81 | ns
TbsPDO_OPMODE_P OPMODE input to P output Yes Yes Yes | 6.43 | 7.52 | 7.52 | 11.84 | ns
No Yes Yes | 484 | 566 | 566 | 9.25 | ns
No No Yes | 3.11 | 349 | 349 | 5.03 | ns
Maximum Frequency
Fuax All registers used Yes | Yes | Yes | 390 | 333 | 333 | 213 |MHz
Notes:

1. A Yes signifies that the component is in the path. A No signifies that the component is being bypassed. N/A signifies not applicable because

no path exists.

2. Implemented in the post-adder by adding to zero.
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Table 47: Configuration Switching Characteristics(!) (Cont'd)

Speed Grade
Symbol Description Units
3 | N | 2 | o
BPI Master Flash Mode Programming Switching®¥
TBPICCO(S) A[25:0], FCS_B, FOE_B, FWE_B, LDC outputs valid 15 15 15 20 ns, Max
after CCLK falling edge
TepiicCK Master BPI CCLK (output) delay 10/100 | 10/100 | 10/100 | 10/130 |ps, Min/Max
Terincc/TrPicCD Setup/Hold on D[15:0] data input pins 5.0/1.0 | 5.0/1.0 | 5.0/1.0 | 6.0/2.0 ns, Min
SPI Master Flash Mode Programming Switching(®)
Tspincc/Tspipced DIN, MISO0, MISO1, MISO2, MISOS3, Setup/Hold 5.0/1.0 | 5.0/1.0 | 5.0/1.0 | 7.0/1.0 ns, Min
before/after the rising CCLK edge
Tspiicck Master SPI CCLK (output) delay 0.4/7.0 | 0.4/7.0 | 0.4/7.0 |0.4/10.0 | ps, Min/Max
Tspicem MOSI clock to out 13 13 13 19 ns, Max
Tspiccec CSO_B clock to out 16 16 16 26 ns, Max
CCLK Output (Master Modes)
TmeekL Master CCLK clock duty cycle Low 40/60 %, Min/Max
TyvcekH Master CCLK clock duty cycle High 40/60 %, Min/Max
Fmcck Maximum frequency, serial mode (Master Serial/SPI) 40 40 40 30 MHz, Max
All devices
Maximum frequency, parallel mode (Master 40 40 40 25 MHz, Max
SelectMAP/BPI)
LX9, LX16, LX25, LX25T, LX45, LX45T, LX75, and
LX75T
Maximum frequency, parallel mode (Master 40 40 40 20 MHz, Max
SelectMAP/BPI)
LX100 and LX100T in x8 mode, LX150, and LX150T
Maximum frequency, parallel mode (Master 35 35 35 20 MHz, Max
SelectMAP/BPI)
LX100 and LX100T in x16 mode
FmcckToL Frequency Tolerance, master mode +50 +50 +50 +50 %
CCLK Input (Slave Modes)
TscekL Slave CCLK clock minimum Low time 5 5 5 8 ns, Min
TscckH Slave CCLK clock minimum High time 5 5 5 8 ns, Min
USERCCLK Input
TUSERGCLKL USERCCLK clock minimum Low time 12 12 12 16 ns, Min
TUSERCCLKH USERCCLK clock minimum High time 12 12 12 16 ns, Min
FuserccLk Maximum USERCCLK frequency 40 40 40 30 MHz, Max
Notes:

1 Maximum frequency and setup/hold timing parameters are for 3.3V and 2.5V configuration voltages.
2. To support longer delays in configuration, use the design solutions described in UG380: Spartan-6 FPGA Configuration User Guide.
3. Table 6 specifies the power supply ramp time.
4. BPI mode is not supported in:
o LX4, LX25, or LX25T devices
® X9 devices in the TQG144 package
® X9 or LX16 devices in the CPG196 package.
5. Only during configuration, the last edge is determined by a weak pull-up/pull-down resistor in the 1/0.

6. Defense-grade Spartan-6Q -2Q devices configure in single default SPI Master (x1) mode at T; = -55°C. During operation and when using all other

configuration functions, the minimum operating temperature is —40°C.
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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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Spartan-6 Device Pin-to-Pin Output Parameter Guidelines

All devices are 100% functionally tested. The representative values for typical pin locations and normal clock loading are
listed in Table 63 through Table 69. Values are expressed in nanoseconds unless otherwise noted.

Table 63: Global Clock Input to Output Delay Without DCM or PLL

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

LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, without DCM or PLL

TickoF Global Clock and OUTFF without DCM or PLL | XC6SLX4 6.12 N/A 7.68 9.41 ns
XC6SLX9 6.12 6.51 7.68 9.41 ns
XC6SLX16 5.98 6.42 7.48 9.10 ns
XC6SLX25 6.20 6.69 7.84 9.44 ns
XCB6SLX25T 6.20 6.69 7.84 N/A ns
XC6SLX45 6.37 6.88 8.10 9.61 ns
XC6SLX45T 6.37 6.88 8.10 N/A ns
XC6SLX75 6.39 6.99 8.16 10.18 ns
XC6SLX75T 6.39 6.99 8.16 N/A ns
XC6SLX100 6.59 7.18 8.41 10.31 ns
XC6SLX100T 6.59 7.18 8.41 N/A ns
XC6SLX150 6.98 7.68 8.80 10.62 ns
XC6SLX150T 6.98 7.68 8.80 N/A ns
XABSLX4 6.44 N/A 7.68 N/A ns
XABSLX9 6.44 N/A 7.68 N/A ns
XABSLX16 6.30 N/A 7.48 N/A ns
XABSLX25 6.52 N/A 7.84 N/A ns
XABSLX25T 6.52 N/A 7.84 N/A ns
XABSLX45 6.69 N/A 8.12 N/A ns
XABSLX45T 6.69 N/A 8.12 N/A ns
XABSLX75 6.89 N/A 8.16 N/A ns
XABSLX75T 6.89 N/A 8.16 N/A ns
XABSLX100 N/A N/A 8.36 N/A ns
XQ6SLX75 N/A N/A 8.16 10.18 ns
XQ6SLX75T 6.89 N/A 8.16 N/A ns
XQ6SLX150 N/A N/A 8.80 10.62 ns
XQ6SLX150T 7.61 N/A 8.80 N/A ns

Notes:

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

I0B and CLB flip-flops are clocked by the global clock net.
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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 65: Global Clock Input to Output Delay With DCM in Source-Synchronous Mode

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

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

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

Notes:

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

0B and CLB flip-flops are clocked by the global clock net.
2. DCM output jitter is already included in the timing calculation.
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Source-Synchronous Switching Characteristics

The parameters in this section provide the necessary values for calculating timing budgets for Spartan-6 FPGA
source-synchronous transmitter and receiver data-valid windows.

Table 78: Duty Cycle Distortion and Clock-Tree Skew

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

Tpeb Lk Global Clock Tree Duty Cycle Distortion(2) LX4 0.20 N/A 0.20 0.35 ns
LX9 0.20 0.20 0.20 0.35 ns
LX16 0.20 0.20 0.20 0.35 ns
LX25 0.20 0.20 0.20 0.35 ns
LX25T 0.20 0.20 0.20 N/A ns
LX45 0.20 0.20 0.20 0.35 ns
LX45T 0.20 0.20 0.20 N/A ns
LX75 0.20 0.20 0.20 0.35 ns
LX75T 0.20 0.20 0.20 N/A ns
LX100 0.20 0.20 0.20 0.35 ns
LX100T 0.20 0.20 0.20 N/A ns
LX150 0.35 0.35 0.35 0.35 ns
LX150T 0.35 0.35 0.35 N/A ns

TCoKSKEW Global Clock Tree Skew(®) LX4 0.25 N/A 0.25 0.29 ns
LX9 0.25 0.25 0.25 0.29 ns
LX16 0.15 0.15 0.15 0.22 ns
LX25 0.26 0.26 0.26 0.41 ns
LX25T 0.26 0.26 0.26 N/A ns
LX45 0.20 0.20 0.20 0.28 ns
LX45T 0.20 0.20 0.20 N/A ns
LX75 0.56 0.56 0.56 0.50 ns
LX75T 0.56 0.56 0.56 N/A ns
XC6SLX1004) 0.22 0.22 0.22 0.21 ns
XABSLX100(4) | N/A N/A 0.43 N/A ns
LX100T 0.22 0.22 0.22 N/A ns
LX150 0.48 0.48 0.48 0.35 ns
LX150T 0.48 0.48 0.48 N/A ns

Tpep_Burioz | /O clock tree duty cycle distortion LX devices 0.25 0.25 0.25 0.50 ns
LXT devices 0.25 0.25 0.25 N/A ns
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Date

Version

Description of Revisions

06/14/10

1.5

In Table 2, added note 5 and added temperature range to Vgg and Rgyse. Removed speed grade
delineation, revised Igpp description, and updated note 2 in Table 4. Added note 2 to Table 7. Added
DIFF_MOBILE_DDR to Table 8 and Table 10. Added note 4 to Table 15. Changed minimum DVppy in
Table 16. Updated FgrpprpcLk in Table 19. Increased maximum T | skew in Table 22. Updated
descriptions and added data to Table 23. Removed note 1 and added new data to the Networking
Applications section in Table 25. Updated Table 26 and Table 27 to the data in ISE v12.1 software with
speed specification v1.08. In Table 28, added DIFF_MOBILE_DDR and updated -4 speed grade data.
Updated the maximum I/O pairs per bank in Table 33. Updated note 2 on Table 39. Revised the Fyax
in Table 44. In Table 47, updated description for Tgyckcso, revised values for Tpor and added Min
value, added Tgpjcck and Tgpjicck- Also in Table 47, added device dependencies to Fgycck and
Frecck. Updated and added data to Table 63 through Table 78, and Table 81. In Table 79, added data
on the XC6SLX45-FG(G)676 and revised the XC6SLX45T and XC6SLX150T values.

The following changes to this specification are addressed in the product change notice
XCN10024, MCB Performance and JTAG Revision Code for Spartan-6 LX16 and LX45 FPGAs.

In Table 2, revised the Vo yT to add the memory controller block extended performance
specifications. In Table 25, changed the standard specifications and added extended performance
specifications for the memory controller block and note 2. Added note 4 and updated values in
Table 34.

06/24/10

1.6

Production release of XC6SLX45T (-2 and -3 speed grades), XC6SLX16 and XC6SLX45 (-3 speed
grade) devices which includes changes to Table 26 and Table 27 (ISE v12.1 software with speed
specification v1.08).

Added the -3N speed grade, which designates Spartan-6 devices that do not support MCB
functionality. This includes changes to Table 2 (note 2), Table 25 (note 4), and Switching
Characteristics (Table 26).

Updated Simultaneously Switching Outputs discussion. Added -3 speed grade values for Ttap and
FmincaL values in Table 39. In Table 40, updated Trpyy (-2 and -3 speed grade) values and Fypg (-3
speed grade) values. In Table 48, updated T (-2 and -3 speed grade) values. Updated -3 values in
spread spectrum section of Table 57.

07/16/10

1.7

Production release of specific devices listed in Table 26 and Table 27 using ISE v12.2 software with
speed specification v1.11. Added note 4 advising designers of the patch which contains v1.11. Also
updated the -1L speed specification to v1.04. Updated numerous -4 and -1L values. Added -4 T1ap
values and FyyncaL to Table 39. Revised Tginek/Tokein in Table 40. In Table 41, revised Tgycko. In
Table 42, revised Trgg. Added new -1L values to Table 47. Added and updated values in Table 79.

07/26/10

1.8

Production release of XC6SLX25, XC6SLX25T, XC6SLX100 and XC6SLX100T in the specific speed
grades listed in Table 26 and Table 27 using ISE v12.2 software with speed specification v1.11. Added
note 7 to Table 2 and moved Vg and Rgygg to a new Table 3. Added Ig and note 4 to Table 4. Added
note 1 to Table 28. Added and updated SSO limits per Vcco/GND pairs in Table 34. Added note 3 to
Table 47. In Table 54, removed -1L specifications for CLKOUT_PER_JITT_DV1/2 and revised
CLKIN_CLKFB_PHASE and CLKOUT_PHASE_DLL values. Updated note 3 in both Table 56 and
Table 57.

08/23/10

1.9

Updated values for FGTPRANGE1! FGTPRANGEZ’ and FGPLLMIN in Table 18. Revised -3 and -4 values in
Table 21. Removed the -1L speed grade readback support restriction and note 3 in Table 47.

11/05/10

Production release of XC6SLX4 and XC6SLX9 in the specific speed grades listed in Table 26 and
Table 27 using ISE v12.3 software with speed specification v1.12 for the -2 speed grade available in
the 12.3 Speed Files Patch. Added note 3 advising designers of the patch which contains v1.12.

In Table 2, added note 4. In Table 4, added note 2. In Table 10, added notes 2 and 3. In Table 44, added
note 2. In Table 47, updated symbol for Tgpywecek/Tsmcckw - changed -1L values for TyserccLkn and
TuserccLkL » and added and revised the modes for Fycck and Fgpeck. In Table 53, redefined and
expanded description for CLKIN_FREQ_DLL and rewrote note 3. Updated title of Table 58. Also in
Table 78, revised Tpcp ¢k for XC6SLX150 and XC6SLX150T. Changed description of Tpgrp/ Tprrp
in Table 71.

For the -1L speed grade, updated data sheet to ISE 12.3 software with speed specification v1.05 which
revised the values in the following tables: Table 25, Table 28, Table 35, Table 36, Table 37, Table 40
through Table 43, Table 48 through Table 56, Table 62 through Table 78, Table 80, and Table 81.

Updated Notice of Disclaimer.
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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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