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& XILINX.

Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

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

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

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

(TQG144, CPG196, CSG225, CSG324, CSG484, and FTG256)
TsoL Maximum soldering temperature(® (Pb-free packages: FGG484, FGG676, and FGG900) +250 °C
Maximum soldering temperature(® (Pb packages: CS484, FT256, FG484, FG676, and FG900) +220 °C
T, Maximum junction temperature(® +125 °C

Notes:

1.

Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions is not implied.
Exposure to Absolute Maximum Ratings conditions for extended periods of time might affect device reliability.

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

beyond 3.45V.

For I/O operation, refer to UG381: Spartan-6 FPGA SelectlO Resources User Guide.
Maximum percent overshoot duration to meet 4.40V maximum.
For soldering guidelines and thermal considerations, see UG385: Spartan-6 FPGA Packaging and Pinout Specification.
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& XILINX. Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

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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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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Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

In Table 9 and Table 10, values for V,_and V, are recommended input voltages. Values for |5, and Igy are guaranteed over
the recommended operating conditions at the Vo and Vg test points. Only selected standards are tested. These are

chosen to ensure that all standards meet their specifications. The selected standards are tested at a minimum Vo with the
respective Vg, and Vgy voltage levels shown. Other standards are sample tested.

Table 9: Single-Ended I/O Standard DC Input and Output Levels

VO Standard Vi ViH VoL Vou loL lon
V, Min V, Max V, Min V, Max V, Max V, Min mA mA
LVTTL -0.5 0.8 2.0 4.1 0.4 24 Note 2 | Note 2
LVCMOS33 -0.5 0.8 2.0 4.1 0.4 Veco — 0.4 Note 2 | Note 2
LVCMOS25 -0.5 0.7 1.7 4.1 0.4 Veco—-0.4 | Note2 | Note?2
LVCMOS18 -0.5 0.38 0.8 4.1 0.45 Veco—0.45 | Note2 | Note 2
LVCMOS18 (-1L) -0.5 0.33 0.71 41 0.45 Veco — 0.45 Note 2 Note 2
LVCMOS18_JEDEC | -0.5 35% Veco 65% Vceco 4.1 0.45 Veco—0.45 | Note2 | Note 2
LVCMOS15 -0.5 0.38 0.8 4.1 25% Veco 75% Veco Note 3 | Note 3
LVCMOS15 (-1L) -0.5 0.33 0.71 4.1 25% Veeo 75% Veeo Note 3 | Note 3
LVCMOS15_JEDEC | -0.5 35% Veeo 65% Veeo 4.1 25% Veeo 75% Veeo Note 3 | Note 3
LVCMOS12 -0.5 0.38 0.8 4.1 0.4 Veco— 0.4 Note 4 | Note 4
LVCMOS12 (-1L) -0.5 0.33 0.71 41 0.4 Vcco — 0.4 Note 4 | Note 4
LVCMOS12_JEDEC | -0.5 35% Veco 65% Vcco 4.1 0.4 Veco—0.4 | Note4 | Note4
PCI33_3 -0.5 30% Veeo 50% Veeo Veco+ 0.5 | 10% Veco 90% Veeo 1.5 -0.5
PCl66_3 -0.5 30% Veeo 50% Vceo Veco +0.5 | 10% Veeo 90% Veeo 1.5 -0.5
12C -0.5 25% Veco 70% Veco 4.1 20% Veco - -
SMBUS -0.5 0.8 2.1 4.1 0.4 - -
SDIO -0.5 12.5% Voo 75% Veco 4.1 12.5% Voco | 75% Veco 0.1 -0.1
MOBILE_DDR -0.5 20% Veco 80% Vcco 4.1 10% Veeo | 90% Veco 0.1 -0.1
HSTL_I -0.5 Vger — 0.1 VRer + 0.1 4.1 0.4 Veco— 0.4 8 -8
HSTL_II -0.5 Vger — 0.1 Vger + 0.1 4.1 0.4 Voo — 0.4 16 -16
HSTL_III -0.5 Vger — 0.1 VRer + 0.1 4.1 0.4 Veeo — 0.4 24 -8
HSTL_I_18 -0.5 Vger — 0.1 VRer + 0.1 4.1 0.4 Veco— 0.4 11 -1
HSTL_Il_18 -0.5 Vger — 0.1 Vger + 0.1 4.1 0.4 Voco — 0.4 22 22
HSTL_III_18 -05 Vger — 0.1 VRer + 0.1 4.1 0.4 Veeo — 0.4 30 —11
SSTL3_I -0.5 Vgeg — 0.2 VRer + 0.2 4.1 Vi7-0.6 Vi7+0.6 8 -8
SSTL3_II -0.5 Vger - 0.2 Vger + 0.2 4.1 Vir-0.8 Vir+0.8 16 -16
SSTL2_| 05 Vger —0.15 Vger + 0.15 4.1 Vir—0.61 | Vir+0.61 8.1 -8.1
SSTL2_1I -0.5 VReg — 0.15 Vgeg + 0.15 4.1 V7 -0.81 V17 +0.81 16.2 -16.2
SSTL18_| 0.5 | Vpgp—0.125 | Vpggp+0.125 4.1 Vir—047 | Vip+0.47 6.7 -6.7
SSTL18_lI 05 Veer—0.125 | Vggg+0.125 4.1 Vir—0.60 | Vi7+0.60 134 | -134
SSTL15_lI -0.5 Vgeg — 0.1 Vgeg + 0.1 4.1 Vi7-04 Vi7+0.4 13.4 -13.4
Notes:
1. Tested according to relevant specifications.
2. Using drive strengths of 2, 4, 6, 8, 12, 16, or 24 mA.
3. Using drive strengths of 2, 4, 6, 8, 12, or 16 mA.
4. Using drive strengths of 2, 4, 6, 8, or 12 mA.
5. For more information, refer to UG381: Spartan-6 FPGA SelectlO Resources User Guide.
DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 10


http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug381.pdf

& XILINX.

Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

eFUSE Read Endurance

Table 11 lists the minimum guaranteed number of read cycle operations for Device DNA and for the AES eFUSE key. For
more information, see UG380: Spartan-6 FPGA Configuration User Guide.

Table 11: eFUSE Read Endurance

Speed Grade Units

Symbol Description -
! : 3 [N | 2 | L | (Min)
DNA_CYCLES Number of DNA_PORT READ operations or JTAG ISC_DNA read 30.000.000 Read
command operations. Unaffected by SHIFT operations. e Cycles
AES_CYCLES Number of JTAG FUSE_KEY or FUSE_CNTL read command operations. 30,000,000 Read
Unaffected by SHIFT operations. Cycles

GTP Transceiver Specifications

GTP transceivers are available in the Spartan-6 LXT devices. See DS160: Spartan-6 Family Overview for more information.

GTP Transceiver DC Characteristics

Table 12: Absolute Maximum Ratings for GTP Transceivers(1)

Symbol Description Min Max Units
MGTAVCC ér’lla[l)og supply voltage for the GTP transmitter and receiver circuits relative to -0.5 1.32 \Y,
MGTAVTTTX Analog supply voltage for the GTP transmitter termination circuit relative to GND -0.5 1.32 \
MGTAVTTRX | Analog supply voltage for the GTP receiver termination circuit relative to GND -0.5 1.32 \
MGTAVCCPLL gr,llalljog supply voltage for the GTP transmitter and receiver PLL circuits relative to -0.5 1.32 \"
MGTAVTTRCAL | Analog supply voltage for the resistor calibration circuit of the GTP transceiver -0.5 1.32 \
bank (top or bottom)
VN Receiver (RXP/RXN) and Transmitter (TXP/TXN) absolute input voltage -0.5 1.32 Vv
VMGTREFCLK Reference clock absolute input voltage -0.5 1.32 \
Notes:

1.  Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those listed under Operating Conditions is not implied. Exposure to
Absolute Maximum Ratings conditions for extended periods of time might affect device reliability.

Table 13: Recommended Operating Conditions for GTP Transceivers(1)(2)(3)

Symbol Description Min Typ | Max | Units
MGTAVCC Analog supply voltage for the GTP transmitter and receiver circuits relative to GND | 1.14 | 1.20 | 1.26 Vv
MGTAVTTTX | Analog supply voltage for the GTP transmitter termination circuit relative to GND | 1.14 | 1.20 | 1.26 \
MGTAVTTRX | Analog supply voltage for the GTP receiver termination circuit relative to GND 114 | 1.20 | 1.26 \
MGTAVCCPLL érll\lal:l)og supply voltage for the GTP transmitter and receiver PLL circuits relativeto | 1.14 | 1.20 | 1.26 \
MGTAVTTRCAL | Analog supply voltage for the resistor calibration circuit of the GTP transceiver 1.14 1.20 1.26 \Y
bank (top or bottom)
Notes:

1.  Each voltage listed requires the filter circuit described in UG386: Spartan-6 FPGA GTP Transceivers User Guide.
2. Voltages are specified for the temperature range of T; = —40°C to +125°C.
3. The voltage level of MGTAVCCPLL must not exceed the voltage level of MGTAVCC +10mV. The voltage level of MGTAVCC must not exceed the

voltage level of MGTAVCCPLL.
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Table 28: 10B Switching Characteristics for the Commercial (XC) Spartan-6 Devices (Cont'd)

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

LVTTL, QUIETIO, 2 mA 135|147 160 | 1.82 | 5.39 | 553 | 5.73 | 6.37 | 5.39 | 553 | 5.73 | 6.37 ns
LVTTL, QUIETIO, 4 mA 1.35 1147 | 160 | 1.82 | 429 | 443 | 463 | 522 | 429 | 443 | 4.63 | 5.22 ns
LVTTL, QUIETIO, 6 mA 1.35 147 | 160 | 1.82 | 3.75 | 3.89 | 4.09 | 469 | 3.75 | 3.89 | 4.09 | 4.69 ns
LVTTL, QUIETIO, 8 mA 135|147 160 | 1.82 | 3.23 | 3.37 | 3.57 | 420 | 3.23 | 3.37 | 357 | 4.20 ns
LVTTL, QUIETIO, 12 mA 135|147 160 | 1.82 | 3.28 | 3.42 | 3.62 | 422 | 3.28 | 3.42 | 3.62 | 4.22 ns
LVTTL, QUIETIO, 16 mA 135 /147 | 160 | 1.82 | 294 | 3.08 | 3.28 | 3.92 | 294 | 3.08 | 3.28 | 3.92 ns
LVTTL, QUIETIO, 24 mA 135|147 160 | 1.82 | 2.69 | 2.83 | 3.03 | 3.67 | 269 | 283 | 3.03 | 3.67 ns
LVTTL, Slow, 2 mA 135|147 160 | 1.82 | 4.36 | 450 | 470 | 5.30 | 4.36 | 450 | 4.70 | 5.30 ns
LVTTL, Slow, 4 mA 1.35 147|160 | 1.82 | 3.17 | 3.31 | 351 | 416 | 3.17 | 3.31 | 3.51 | 4.16 ns
LVTTL, Slow, 6 mA 135|147 160 | 1.82 | 276 | 290 | 3.10 | 3.75 | 2.76 | 290 | 3.10 | 3.75 ns
LVTTL, Slow, 8 mA 135147160 | 1.82 | 259 | 273 | 293 | 355 | 259 | 273 | 293 | 3.55 ns
LVTTL, Slow, 12 mA 135 1147 | 160 | 1.82 | 258 | 2.72 | 292 | 354 | 258 | 2.72 | 292 | 3.54 ns
LVTTL, Slow, 16 mA 1.35 147 | 160 | 1.82 | 2.39 | 253 | 273 | 340 | 2.39 | 253 | 2.73 | 3.40 ns
LVTTL, Slow, 24 mA 135147 | 160 | 1.82 | 228 | 242 | 262 | 3.24 | 228 | 242 | 262 | 3.24 ns
LVTTL, Fast, 2 mA 135 147 | 160 | 1.82 | 3.78 | 3.92 | 412 | 4.74 | 3.78 | 3.92 | 412 | 4.74 ns
LVTTL, Fast, 4 mA 1.35 147 | 160 | 1.82 | 249 | 2.63 | 2.83 | 345 | 249 | 263 | 2.83 | 3.45 ns
LVTTL, Fast, 6 mA 135147 | 160 | 1.82 | 244 | 258 | 2.78 | 3.40 | 244 | 258 | 2.78 | 3.40 ns
LVTTL, Fast, 8 mA 135 1147 | 160 | 1.82 | 232 | 246 | 2.66 | 3.28 | 2.32 | 246 | 2.66 | 3.28 ns
LVTTL, Fast, 12 mA 135|147 160 | 1.82 | 1.83 | 1.97 | 217 | 279 | 1.83 | 1.97 | 217 | 2.79 ns
LVTTL, Fast, 16 mA 135|147 160 | 1.82 | 1.83 | 1.97 | 217 | 279 | 1.83 | 1.97 | 217 | 2.79 ns
LVTTL, Fast, 24 mA 135 /147|160 | 1.82 | 1.83 | 197 | 217 | 279 | 1.83 | 1.97 | 217 | 2.79 ns
LVCMOSS33, QUIETIO, 2 mA 1.34 | 146 | 1.59 | 1.82 | 540 | 5.54 | 5.74 | 6.37 | 540 | 554 | 5.74 | 6.37 ns
LVCMOSS33, QUIETIO, 4 mA 1.34 | 146 | 159 | 1.82 | 4.03 | 417 | 4.37 | 5.01 | 403 | 417 | 4.37 | 5.01 ns
LVCMOSS33, QUIETIO, 6 mA 1.34 | 146 | 159 | 1.82 | 3.51 | 3.65 | 3.85 | 447 | 3.51 | 3.65 | 3.85 | 4.47 ns
LVCMOSS33, QUIETIO, 8 mA 1.34 | 146 | 159 | 1.82 | 3.37 | 3.51 | 3.71 | 4.33 | 3.37 | 351 | 3.71 | 4.33 ns
LVCMOSS33, QUIETIO, 12 mA 134 | 146 | 159 | 1.82 | 294 | 3.08 | 3.28 | 3.93 | 294 | 3.08 | 3.28 | 3.93 ns
LVCMOS33, QUIETIO, 16 mA 134 | 146 | 159 | 1.82 | 277 | 291 | 3.11 | 3.78 | 2.77 | 291 | 3.11 | 3.78 ns
LVCMOSS33, QUIETIO, 24 mA 1.34 | 146 | 159 | 1.82 | 259 | 2.73 | 293 | 358 | 259 | 273 | 293 | 3.58 ns
LVCMOSS3, Slow, 2 mA 134 | 146 | 159 | 1.82 | 4.37 | 451 | 471 | 528 | 437 | 451 | 471 | 528 ns
LVCMOSS33, Slow, 4 mA 1.34 | 146 | 159 | 1.82 | 298 | 3.12 | 3.32 | 3.94 | 298 | 3.12 | 3.32 | 3.94 ns
LVCMOSS3, Slow, 6 mA 134 | 146 | 159 | 1.82 | 258 | 2.72 | 292 | 3.61 | 258 | 2.72 | 292 | 3.61 ns
LVCMOSS3, Slow, 8 mA 134 | 146 | 159 | 1.82 | 265 | 279 | 299 | 3.61 | 265 | 2.79 | 2.99 | 3.61 ns
LVCMOSS33, Slow, 12 mA 134 | 146 | 159 | 1.82 | 239 | 253 | 2.73 | 3.31 | 239 | 253 | 2.73 | 3.31 ns
LVCMOSS33, Slow, 16 mA 1.34 | 146 | 159 | 1.82 | 2.31 | 245 | 2.65 | 3.27 | 2.31 | 245 | 265 | 3.27 ns
LVCMOSS33, Slow, 24 mA 1.34 | 146 | 159 | 1.82 | 228 | 242 | 262 | 3.24 | 228 | 242 | 262 | 3.24 ns
LVCMOSS33, Fast, 2 mA 1.34 | 146 | 159 | 1.82 | 3.76 | 3.90 | 4.10 | 4.70 | 3.76 | 3.90 | 4.10 | 4.70 ns
LVCMOSS33, Fast, 4 mA 1.34 | 146 | 1.59 | 1.82 | 248 | 2.62 | 2.82 | 3.44 | 248 | 262 | 2.82 | 3.44 ns
LVCMOSS33, Fast, 6 mA 1.34 | 146 | 159 | 1.82 | 2.32 | 246 | 2.66 | 3.28 | 2.32 | 246 | 2.66 | 3.28 ns
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Table 29: 10B Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q Devices(1)

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
LVCMOS18, QUIETIO, 16 mA 1.25 1.43 3.34 3.54 3.34 3.54 ns
LVCMOS18, QUIETIO, 24 mA 1.25 1.43 3.18 3.38 3.18 3.38 ns
LVCMOS18, Slow, 2 mA 1.25 1.43 4.79 4.99 4.79 4.99 ns
LVCMOS18, Slow, 4 mA 1.25 1.43 3.84 4.04 3.84 4.04 ns
LVCMOS18, Slow, 6 mA 1.25 1.43 3.17 3.37 3.17 3.37 ns
LVCMOS18, Slow, 8 mA 1.25 1.43 2.37 2.57 2.37 2.57 ns
LVCMOS18, Slow, 12 mA 1.25 1.43 213 2.33 213 2.33 ns
LVCMOS18, Slow, 16 mA 1.25 1.43 213 2.33 2.13 2.33 ns
LVCMOS18, Slow, 24 mA 1.25 1.43 213 2.33 2.13 2.33 ns
LVCMOS18, Fast, 2 mA 1.25 1.43 3.78 3.98 3.78 3.98 ns
LVCMOS18, Fast, 4 mA 1.25 1.43 2.54 2.74 2.54 2.74 ns
LVCMOS18, Fast, 6 mA 1.25 1.43 2.02 2.22 2.02 2.22 ns
LVCMOS18, Fast, 8 mA 1.25 1.43 1.95 2.15 1.95 2.15 ns
LVCMOS18, Fast, 12 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns
LVCMOS18, Fast, 16 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns
LVCMOS18, Fast, 24 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns
LVCMOS18_JEDEC, QUIETIO, 2 mA 1.01 1.19 6.09 6.29 6.09 6.29 ns
LVCMOS18_JEDEC, QUIETIO, 4 mA 1.01 1.19 4.89 5.09 4.89 5.09 ns
LVCMOS18_JEDEC, QUIETIO, 6 mA 1.01 1.19 4.20 4.40 4.20 4.40 ns
LVCMOS18_JEDEC, QUIETIO, 8 mA 1.01 1.19 3.87 4.07 3.87 4.07 ns
LVCMOS18_JEDEC, QUIETIO, 12 mA 1.01 1.19 3.49 3.69 3.49 3.69 ns
LVCMOS18_JEDEC, QUIETIO, 16 mA 1.01 1.19 3.34 3.54 3.34 3.54 ns
LVCMOS18_JEDEC, QUIETIO, 24 mA 1.01 1.19 3.17 3.37 3.17 3.37 ns
LVCMOS18_JEDEC, Slow, 2 mA 1.01 1.19 4.79 4.99 4.79 4.99 ns
LVCMOS18_JEDEC, Slow, 4 mA 1.01 1.19 3.84 4.04 3.84 4.04 ns
LVCMOS18_JEDEC, Slow, 6 mA 1.01 1.19 3.18 3.38 3.18 3.38 ns
LVCMOS18_JEDEC, Slow, 8 mA 1.01 1.19 2.37 2.57 2.37 2.57 ns
LVCMOS18_JEDEC, Slow, 12 mA 1.01 1.19 213 2.33 2.13 2.33 ns
LVCMOS18_JEDEC, Slow, 16 mA 1.01 1.19 213 2.33 213 2.33 ns
LVCMOS18_JEDEC, Slow, 24 mA 1.01 1.19 213 2.33 2.13 2.33 ns
LVCMOS18_JEDEC, Fast, 2 mA 1.01 1.19 3.75 3.95 3.75 3.95 ns
LVCMOS18_JEDEC, Fast, 4 mA 1.01 1.19 2.54 2.74 2.54 2.74 ns
LVCMOS18_JEDEC, Fast, 6 mA 1.01 1.19 2.02 2.22 2.02 2.22 ns
LVCMOS18_JEDEC, Fast, 8 mA 1.01 1.19 1.94 2.14 1.94 2.14 ns
LVCMOS18_JEDEC, Fast, 12 mA 1.01 1.19 1.86 2.06 1.86 2.06 ns
LVCMOS18_JEDEC, Fast, 16 mA 1.01 1.19 1.86 2.06 1.86 2.06 ns
LVCMOS18_JEDEC, Fast, 24 mA 1.01 1.19 1.86 2.06 1.86 2.06 ns
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Output Delay Measurements

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

microstrip trace. Standard termination was used for all

testing. The propagation delay of the 4" trace is

characterized separately and subtracted from the final

measurement, and is therefore not included in the

generalized test setups shown in Figure 4 and Figure 5.

Rrer VMeas

L4

ds162_07_011309

Crer—=

Vegr Figure 5: Differential Test Setup

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

FPGA Output Rrer

Vvieas
(voltage level when taking

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

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

— 2.

Record the time to Vyeas.

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

ds162_06_011309

Figure 4: Single-Ended Test Setup

4. Record the time to Vygas-

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

Table 32: Output Delay Measurement Methodology

Description '/?Mst:?g‘:tzrd F:BE)F C(RFI'EE;U VI%II\EI)\S V(F\c,E)F
LVTTL (Low-Voltage Transistor-Transistor Logic) LVTTL (all) M 0 1.4 0
LVCMOS (Low-Voltage CMOS), 3.3V LVCMOS33 1M 0 1.65 0
LVCMOS, 2.5V LVCMOS25 1M 0 1.25 0
LVCMOS, 1.8V LVCMOS18 M 0 0.9 0
LVCMOS, 1.5V LVCMOS15 1M 0 0.75 0
LVCMOS, 1.2V LVCMOS12 1M 0 0.6 0
PCI (Peripheral Component Interface) PCI33_3, PCI66_3 (rising edge) 25 100 0.94 0
33 MHz and 66 MHz, 3.3V PCI33_3, PCI66_3 (falling edge) 25 10 2.03 3.3
HSTL (High-Speed Transceiver Logic), Class | HSTL_I 50 0 VRer 0.75
HSTL, Class I HSTL_II 25 0 Veer | 0.75
HSTL, Class llI HSTL_II 50 0 0.9 15
HSTL, Class |, 1.8V HSTL_I_18 50 0 Veee | 0.9
HSTL, Class II, 1.8V HSTL_II_18 25 0 VRer 0.9
HSTL, Class lll, 1.8V HSTL_III_18 50 0 1.1 1.8
SSTL (Stub Series Terminated Logic), Class I, 1.8V SSTL18_lI 50 0 VRer 0.9
SSTL, Class 11, 1.8V SSTL18_lI 25 0 VRer 0.9
SSTL, Class I, 2.5V SSTL2_| 50 0 Veee | 1.25
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Table 34: SSO Limit per Voco/GND Pair (Cont’d)

SSO Limit per Vcco/GND Pair

All TQG144, CPG196, All CS(G)484, FG(G)484,

Veeo 1/0 Standard Drive Slew CSG225, FT(G)256, and FG(G)676, FG(G)900, and

LX devices in CSG324 LXT devices in CSG324

Bank 0/2 Bank 1/3 Bank 0/2 Bank 1/3/4/5
Fast 39 46 39 47
2 Slow 65 75 65 74
QuietlO 80 80 80 85
Fast 22 25 22 25
4 Slow 38 36 38 29
QuietlO 45 40 45 35
Fast 16 18 16 17
6 Slow 27 25 27 19
QuietlO 30 28 30 23
Fast 13 15 13 14
LVCMOS18, LVCMOS18_JEDEC 8 Slow 16 18 16 16
QuietlO 25 22 25 18
Fast 5 5 5
12 Slow 7 7 6
QuietlO 11 10 11 8
Fast 4 5 4 4
1.8V 16 Slow 7 8 7 5
QuietlO 11 10 11 8
Fast N/A 5 N/A 3
24 Slow N/A 8 N/A 8
QuietlO N/A 10 N/A 8
HSTL_I_18 9 10 9 9
HSTL_II_18 N/A 5 N/A 6
HSTL_III_18 9 10 9 11
DIFF_HSTL_I_18 27 30 27 27
DIFF_HSTL_II_18 N/A 15 N/A 18
DIFF_HSTL_III_18 27 30 27 33
MOBILE_DDR ) 12 14 12 14
DIFF_MOBILE_DDR () 36 42 36 42
SSTL_18_1 ) 9 10 9 10
SSTL_18_11) N/A 5 N/A 4
DIFF_SSTL_18_1 (3 27 30 27 30
DIFF_SSTL_18_11 3 N/A 15 N/A 12
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Table 34: SSO Limit per Voco/GND Pair (Cont’d)

SSO Limit per Vcco/GND Pair

All TQG144, CPG196, All CS(G)484, FG(G)484,

Veeo 1/0 Standard Drive Slew CSG225, FT(G)256, and FG(G)676, FG(G)900, and

LX devices in CSG324 LXT devices in CSG324

Bank 0/2 Bank 1/3 Bank 0/2 Bank 1/3/4/5

LVvDS_33 16 N/A 16 N/A
LVDS_25 20 N/A 20 N/A
BLVDS_25 20 48 20 20
MINI_LVDS_33 13 N/A 13 N/A
MINI_LVDS_25 18 N/A 18 N/A
RSDS_33 12 N/A 12 N/A
Various | RSDS_25 15 N/A 15 N/A
TMDS_33 83 N/A 83 N/A
PPDS_33 12 N/A 12 N/A
PPDS_25 16 N/A 16 N/A
DISPLAY_PORT 42 40 42 30
12C 47 55 47 42
SMBUS 44 52 44 40

Notes:

1. SSO limits greater than the number of I/O per Voco/GND pair (Table 33) indicate No Limit for the given 1/O standard. They are provided in
this table to calculate limits when using multiple 1/0O standards in a bank.

2. Not available (N/A) indicates that the I/O standard is not available in the given bank.

3.  When used with the MCB, these signals are exempt from SSO analysis due to the known activity of the MCB switching patterns. SSO
performance is validated for all MCB instances. MCB outputs can, in some cases, exceed the SSO limits.
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Block RAM Switching Characteristics
Table 43: Block RAM Switching Characteristics

L. Speed Grade .
Symbol Description Units
3 | N | 2 | oL
Block RAM Clock to Out Delays
TRcko_DO Clock CLK to DOUT output (without output register)(V) | 1.85 | 2,10 | 2.10 | 3.50 |ns, Max
TRCKO_DO_REG Clock CLK to DOUT output (with output register)(@) 160 | 1.75 | 1.75 | 2.30 |ns, Max
Setup and Hold Times Before/After Clock CLK
Treek ADDR/TRCKC ADDR ADDR inputs for XC devices(®) 0.35/ | 0.40/ | 0.40/ | 0.50/ | ns, Min
B - 0.10 0.12 0.12 0.15
ADDR inputs for XA and XQ devices® 0.35/ | N/A | 0.40/ | 0.50/ |ns, Min
0.17 0.17 0.15
Trock b/ TRCkD DI DIN inputs) 0.30/ | 0.30/ | 0.30/ | 0.40/ | ns, Min
B - 0.10 0.10 0.10 0.15
TRCCK EN/TRCKC EN Block RAM Enable (EN) input 0.22/ 0.25/ 0.25/ 0.44/ ns, Min
- - 0.05 | 0.06 | 0.06 | 0.10
Treek _REGCE/TRCKC_REGCE CE input of output register 0.20/ | 0.20/ | 0.20/ | 0.28/ | ns, Min
0.10 0.10 0.10 0.15
TRCCK WE/TRCKC WE Write Enable (WE) input 0.25/ 0.33/ 0.33/ 0.28/ | ns, Min
B B 0.10 0.10 0.10 0.15
Maximum Frequency
Fuax Block RAM in all modes | 320 | 280 | 280 | 150 | MHz
Notes:
1. Tgrcko poincludes Trocko poa @and Treko pora as well as the B port equivalent timing parameters.
2. Trcko po Reg includes Treko poa Reg @Nd Treko popa REg @s Well as the B port equivalent timing parameters.
3. The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is possible.
4. Trpck_pi includes both A and B inputs as well as the parity inputs of A and B.
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Clock Buffers and Networks
Table 48: Global Clock Switching Characteristics (BUFGMUX)

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

LXT devices | 540 525 450 N/A MHz
Maximum Input Clock Frequency from Global Clock LX devices 400 400 375 250 MHz
LXT devices | 400 400 375 N/A MHz
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Table 56: Switching Characteristics for the Digital Frequency Synthesizer (DFS) for DCM_SP(1)
Speed Grade

Symbol Description -3 -3N -2 -1L Units
Min | Max | Min | Max | Min | Max | Min | Max

Output Frequency Ranges

Frequency for the CLKFX and

CLKFX180 outputs 5 375 5 375 5 333 5 200 | MHz

CLKOUT_FREQ_FX

Output Clock Jitter(2)(3)

Period jitter at the CLKFX and
CLKFX180 outputs. When Use the Clocking Wizard ps

CLKIN < 20 MHz
CLKOUT_PER_JITT_FX

Period jitter at the CLKFX and
CLKFX180 outputs. When Typical = (1% of CLKFX period + 100) ps
CLKIN > 20 MHz

Duty Cycle(4)5)

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

CLKOUT_DUTY_CYCLE_FX Maximum = +(1% of CLKFX period + 350) ps

Phase Alignment(5)

Phase offset between the DFS
CLKFX output and the DLL CLKO
CLKOUT_PHASE_FX output when both the DFS and DLL — |+200| - |+200| - |+200| - |+250| ps

are used

Phase offset between the DFS
CLKFX180 output and the DLL CLKO
output when both the DFS and DLL
are used

CLKOUT_PHASE_FX180 Maximum = (1% of CLKFX period + 200) ps

LOCKED Time

When FCLKIN < 50 MHz, the time
from deassertion at the DCM’s reset
input to the rising transition at its
LOCKED output. The DFS asserts
LOCKED when the CLKFX and
CLKFX180 signals are valid. When
using both the DLL and the DFS, use

the longer locking time.
LOCK_FX@ 9 9

When FCLKIN > 50 MHz, the time
from deassertion at the DCM'’s reset
input to the rising transition at its
LOCKED output. The DFS asserts
LOCKED when the CLKFX and
CLKFX180 signals are valid. When
using both the DLL and the DFS, use
the longer locking time.

- 0.45 - 0.45 - 0.45 - 0.60 | ms

Notes:

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

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

3. 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.

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

5. 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.
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Table 57: Switching Characteristics for the Digital Frequency Synthesizer DFS (DCM_CLKGEN)(1)

Symbol

Description

Speed Grade

-3

-3N -2

-1L

Min

Max

Min ] Max | Min \ Max

Min ] Max

Units

Output Frequency Ranges (DCM_CLKGEN)

CLKOUT_FREQ_FX

Frequency for the CLKFX and
CLKFX180 outputs

375

5 375 5 333

200

MHz

CLKOUT_FREQ_FXDV

Frequency for the CLKFXDV
output

0.15625

187.5

0.15625| 187.5 |0.15625| 166.5

0.15625

100

MHz

Output Clock Jitter(2)(3)

CLKOUT_PER_JITT_FX

Period jitter at the CLKFX and
CLKFX180 outputs.

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

ps

CLKOUT_PER_JITT_FXDV

Period jitter at the CLKFXDV
output.

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

ps

CLKFX_FREEZE_VAR

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

Maximum = +3% of CLKFX period

ps

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

Maximum = 5% of CLKFX period

ps

CLKFX_FREEZE_TEMP
_SLOPE

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

Maximum = 0.1

%/°C

Duty Cycle(*)®5)

CLKOUT_DUTY_CYCLE_
FX

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

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

ps

CLKOUT_DUTY_CYCLE_
FXDV

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

Maximum = £[1% of CLKFX period + 350]

ps

Lock Time

LOCK_FX@)

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

when: FCLKlN <50 MHz

50

50 50

50

ms

when: FCLK|N > 50 MHz

ms
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Table 72: Global Clock Setup and Hold With DCM in System-Synchronous Mode

Symbol Description Device Speed Grade Units
-3 -3N -2 -1L
Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(!)
Tpspem TeHocm | No Delay Global Clock and IFF@) | XC6SLX4 1.54/0.06 N/A 1.75/0.12 | 2.84/0.27 | ns
pith DCM in System-Synchronous 'y cesi xg 154/0.06 | 1.63/0.12 | 1.75/0.12 | 2.84/027 | ns
XC6SLX16 1.72/-0.18 | 1.87/-0.17 | 2.13/-0.17 | 2.31/0.26 ns
XCBSLX25 1.70/-0.03 | 1.78/-0.02 | 2.00/-0.02 | 2.88/0.20 ns
XC6SLX25T 1.70/0.07 | 1.78/0.08 | 2.00/0.08 N/A ns
XCBSLX45 1.74/-0.03 | 1.84/-0.02 | 2.02/-0.02 | 2.64/0.52 ns
XC6SLX45T 1.74/-0.01 | 1.84/0.00 | 2.02/0.00 N/A ns
XC6SLX75 1.86/0.11 1.98/0.12 | 2.20/0.12 | 2.96/0.58 ns
XCBSLX75T 1.86/0.11 | 1.98/0.12 | 2.20/0.12 N/A ns
XC6SLX100 1.64/0.07 | 1.72/0.08 | 1.97/0.08 | 2.70/0.99 ns
XC6SLX100T 1.64/0.09 | 1.72/0.10 | 1.97/0.10 N/A ns
XC6SLX150 1.53/0.39 | 1.62/0.40 | 1.82/0.40 | 2.75/1.00 ns
XCBSLX150T 1.53/0.39 | 1.62/0.40 | 1.82/0.40 N/A ns
XABSLX4 1.65/0.16 N/A 1.75/0.26 N/A ns
XABSLX9 1.65/0.16 N/A 1.75/0.26 N/A ns
XA6SLX16 1.88/0.02 N/A 2.13/0.03 N/A ns
XABSLX25 1.80/0.16 N/A 2.05/0.17 N/A ns
XABSLX25T 1.80/0.16 N/A 2.13/0.17 N/A ns
XA6SLX45 1.75/0.12 N/A 2.02/0.13 N/A ns
XABSLX45T 1.75/0.12 N/A 2.02/0.13 N/A ns
XABSLX75 1.87/0.11 N/A 2.20/0.12 N/A ns
XABSLX75T 1.87/0.11 N/A 2.20/0.12 N/A ns
XABSLX100 N/A N/A 2.46/0.24 N/A ns
XQ6SLX75 N/A N/A 2.20/0.12 | 2.96/0.58 ns
XQ6SLX75T 1.87/0.11 N/A 2.20/0.12 N/A ns
XQ6SLX150 N/A N/A 1.82/0.56 | 2.75/1.00 ns
XQ6SLX150T 1.65/0.55 N/A 1.82/0.56 N/A ns
Notes:

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

2. IFF = Input Flip-Flop or Latch
3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 73: Global Clock Setup and Hold With DCM in Source-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.(!)

Tpspcemo/ TeHoemo | No Delay Global Clock and IFF(@) | XC6SLX4 0.71/0.65 N/A 0.72/1.22 | 1.58/1.18 | ns
ph > CM in Source-Synchronous 'y seg) g 0.71/0.69 | 0.71/1.19 | 0.72/1.36 | 1.58/1.18 | ns

XC6SLX16 0.86/0.52 | 0.92/0.57 | 1.04/0.60 | 1.02/1.06 ns

XC6SLX25 0.84/0.58 | 0.90/0.59 | 1.01/0.59 | 1.58/1.07 ns

XCBSLX25T 0.84/0.58 | 0.90/0.59 | 1.01/0.59 N/A ns

XC6SLX45 0.85/0.70 | 0.90/0.76 | 0.98/0.79 | 1.34/1.34 ns

XC6SLX45T 0.85/0.70 | 0.90/0.76 | 0.98/0.79 N/A ns

XCBSLX75 1.00/0.62 | 1.06/0.63 | 1.15/0.63 | 1.65/1.46 ns

XC6SLX75T 1.00/0.71 | 1.06/0.72 | 1.15/0.72 N/A ns

XC6SLX100 0.81/0.68 | 0.81/0.69 | 0.94/0.69 | 1.42/2.07 ns

XCBSLX100T 0.81/0.68 | 0.81/0.69 | 0.94/0.69 N/A ns

XC6SLX150 0.68/0.98 | 0.69/0.99 | 0.79/0.99 | 1.45/1.60 ns

XC6SLX150T 0.68/0.98 | 0.69/0.99 | 0.79/0.99 N/A ns

XABSLX4 0.81/0.74 N/A 0.72/1.36 N/A ns

XABSLX9 0.81/0.74 N/A 0.72/1.36 N/A ns

XABSLX16 1.01/0.56 N/A 1.04/0.60 N/A ns

XABSLX25 0.94/0.76 N/A 1.06/0.77 N/A ns

XABSLX25T 0.94/0.76 N/A 1.14/0.77 N/A ns

XABSLX45 0.86/0.74 N/A 0.98/0.78 N/A ns

XABSLX45T 0.86/0.74 N/A 0.98/0.78 N/A ns

XABSLX75 1.02/0.71 N/A 1.15/0.72 N/A ns

XABSLX75T 1.02/0.71 N/A 1.15/0.72 N/A ns

XAB6SLX100 N/A N/A 1.37/0.75 N/A ns

XQ6SLX75 N/A N/A 1.15/0.72 | 1.65/1.46 ns

XQ6SLX75T 1.02/0.71 N/A 1.15/0.72 N/A ns

XQ6SLX150 N/A N/A 0.79/1.15 | 1.45/1.60 ns

XQ6SLX150T | 0.73/1.15 N/A 0.79/1.15 N/A ns

Notes:

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

2. IFF = Input Flip-Flop or Latch

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 77: Global Clock Setup and Hold With DCM and PLL in Source-Synchronous Mode

Symbol Description Device Speed Grade Units
-3 -3N -2 -1L
Example Data Input Set-Up and Hold Times Relative to a Forwarded Clock Input Pin,(1) Using DCM, PLL, and Global Clock Buffer for
the LVCMOS25 standard.
ThsocmpLL o/ No Delay Global Clock and IFF(®) | XC6SLX4 0.43/1.07 N/A 0.43/1.43 | 1.101.67 | ns
TPHOCMPLL_0 pith DOM i Source Syrchionous  IxcesLxg 0.43/1.03 | 0.45/1.14 | 0.45/1.43 | 1.10/1.67 | ns
XC6SLX16 0.74/0.93 | 0.74/1.12 | 0.74/1.21 | 0.77/1.35 ns
XCBSLX25 0.67/1.02 | 0.76/1.11 | 0.84/1.18 | 1.23/1.46 ns
XC6SLX25T 0.67/1.02 | 0.76/1.11 | 0.84/1.18 N/A ns
XC6SLX45 0.65/0.99 | 0.65/1.04 | 0.71/1.12 | 1.18/1.58 | ns
XCBSLX45T 0.65/1.00 | 0.65/1.04 | 0.71/1.12 N/A ns
XC6SLX75 0.86/1.01 | 0.88/1.06 | 0.94/1.14 | 1.29/1.67 | ns
XCBSLX75T 0.86/1.01 | 0.88/1.06 | 0.94/1.14 N/A ns
XC6SLX100 0.50/1.10 | 0.56/1.10 | 0.61/1.17 | 0.84/2.24 ns
XC6SLX100T | 0.50/1.10 | 0.56/1.10 | 0.61/1.17 N/A ns
XC6SLX150 0.45/1.28 | 0.47/1.28 | 0.52/1.28 | 1.27/1.56 ns
XC6SLX150T | 0.45/1.28 | 0.47/1.28 | 0.52/1.28 N/A ns
XA6SLX4 0.74/1.00 N/A 0.74/1.43 N/A ns
XABSLX9 0.74/1.00 N/A 0.74/1.43 N/A ns
XAB6SLX16 1.81/1.15 N/A 1.81/1.03 N/A ns
XABSLX25 0.89/1.01 N/A 0.96/1.05 N/A ns
XABSLX25T 0.89/1.01 N/A 1.04/1.15 N/A ns
XABSLX45 0.69/0.95 N/A 0.83/0.96 N/A ns
XABSLX45T 0.69/0.95 N/A 0.83/0.96 N/A ns
XABSLX75 0.88/0.94 N/A 1.06/0.96 N/A ns
XABSLX75T 0.88/0.94 N/A 1.06/0.96 N/A ns
XAB6SLX100 N/A N/A 1.55/1.33 N/A ns
XQ6SLX75 N/A N/A 1.06/0.96 | 1.29/1.67 ns
XQ6SLX75T 0.88/0.94 N/A 1.06/0.96 N/A ns
XQ6SLX150 N/A N/A 0.64/1.30 | 1.27/1.56 | ns
XQ6SLX150T | 0.58/1.30 N/A 0.64/1.30 N/A ns
Notes:

1. Setup and Hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the Global Clock
input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the Global Clock input signal using
the fastest process, lowest temperature, and highest voltage. The timing values were measured using the fine-phase adjustment feature of the DCM.
These measurements include CMT jitter; DCM CLKO driving PLL, PLL CLKOUTO driving BUFG. Package skew is not included in these
measurements.

2. IFF = Input Flip-Flop
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Table 81: Source-Synchronous Pin-to-Pin Setup/Hold and Clock-to-Out Using BUFIO2

Speed Grade

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

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

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