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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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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.
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GTP Transceiver DC Input and Output Levels

Table 16 summarizes the DC output specifications of the GTP transceivers in Spartan-6 FPGAs. Figure 1 shows the single-
ended output voltage swing. Figure 2 shows the peak-to-peak differential output voltage.

Consult UG386: Spartan-6 FPGA GTP Transceivers User Guide for further details.

Table 16: GTP Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DV Differential peak-to-peak input | External AC coupled 140 - 2000 mV
PPIN voltage
v Absolute input voltage DC coupled -400 - MGTAVTTRX | mV
IN MGTAVTTRX = 1.2V
Vv Common mode input voltage DC coupled - 3/4 - mV
CMIN MGTAVTTRX = 1.2V MGTAVTTRX
DV Differential peak-to-peak output | Transmitter output swing is set - - 1000 mV
PPOUT voltage(") to maximum setting
VseouT Single-ended output voltage swing(!) - - 500 mV
VemouTpe Common mode output voltage | Equation based MGTAVTTTX = Vggoyt/2 mV
Rin Differential input resistance 80 100 130 Q
Rout Differential output resistance 80 100 130 Q
Toskew Transmitter output skew - - 15 ps
CexT Recommended external AC coupling capacitor(® 75 100 200 nF
Notes:

1. The output swing and preemphasis levels are programmable using the attributes discussed in UG386: Spartan-6 FPGA GTP Transceivers User
Guide and can result in values lower than reported in this table.

2. Other values can be used as appropriate to conform to specific protocols and standards.
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Figure 1: Single-Ended Peak-to-Peak Voltage
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Figure 2: Differential Peak-to-Peak Voltage

Table 17 summarizes the DC specifications of the clock input of the GTP transceiver. Consult UG386:
Transceivers User Guide for further details.
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Table 27: Spartan-6 Device Production Software and Speed Specification Release(!) (Cont’d)

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

Notes:

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

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

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

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

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

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

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

I0B Pad Input/Output/3-State Switching Characteristics

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

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

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

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

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

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

Tiopi Tioop Tiotp
1/0 Standard Speed Grade Speed Grade Speed Grade Units
3 |3N| 2 LMW 3 | 3N | 2 |[1LM| -3 | 3N | -2 |-1L™
LVDS_33 117 1129 | 142 | 168 | 1.55 | 1.69 | 1.89 | 2.42 | 3000 | 3000 | 3000 | 3000 ns
LVDS_25 1.01 | 113|126 | 1.57 | 1.65 | 1.79 | 1.99 | 2.47 | 3000 | 3000 | 3000 | 3000 ns
BLVDS_25 1.02 | 114 | 127 | 157 | 1.72 | 1.86 | 2.06 | 2.68 | 1.72 | 1.86 | 2.06 | 2.68 ns
MINI_LVDS_33 117 1129 | 142 | 168 | 1.57 | 1.71 | 1.91 | 2.41 | 3000 | 3000 | 3000 | 3000 ns
MINI_LVDS_25 1.01 | 113|126 | 1.57 | 1.65 | 1.79 | 1.99 | 2.47 | 3000 | 3000 | 3000 | 3000 ns
LVPECL_33 118 | 1.30 | 143 | 1.68 | NJ/A | NJA | NJA | NJ/A | NJA | NA | NA | N/A ns
LVPECL_25 1.02 | 114 | 1.27 | 1.57 | NJA | NJA | NJA | NJA | NJA | NJA | NA | N/A ns
RSDS_33 (point to point) 117 1129|142 | 168 | 1.57 | 1.71 | 1.91 | 2.42 | 3000 | 3000 | 3000 | 3000 ns
RSDS_25 (point to point) 1.01 | 113|126 | 1.56 | 1.65 | 1.79 | 1.99 | 2.47 | 3000 | 3000 | 3000 | 3000 ns
TMDS_33 121 1133|146 | 1.71 | 154 | 1.68 | 1.88 | 2.50 | 3000 | 3000 | 3000 | 3000 ns
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Table 28: 10B Switching Characteristics for the Commercial (XC) Spartan-6 Devices (Cont'd)

Tiopi Tioop Tiotp
1/0 Standard Speed Grade Speed Grade Speed Grade Units
3 3N | 2 |-1LM| -3 | 3N | 2 |-1LM| -3 | 3N | -2 |-1L(MD

PPDS_33 117 | 129 | 142 | 168 | 1.57 | 1.71 | 1.91 | 2.43 | 3000 | 3000 | 3000 | 3000 | ns
PPDS_25 1.01 | 113 | 1.26 | 1.56 | 1.68 | 1.82 | 2.02 | 2.47 | 3000 | 3000 | 3000 | 3000 | ns
PCI33_3 1.07 | 1.19 | 1.32 [1.57(@)| 3.51 | 3.65 | 3.85 |4.38(2)| 3.51 | 3.65 | 3.85 4.38(1)| ns
PCl66_3 1.07 | 1.19 | 1.32 |1.57(@)| 3,53 | 3.67 | 3.87 |4.39(@)| 3.53 | 3.67 | 3.87 |4.39D| ns
DISPLAY_PORT 1.02 | 114 | 127 | 156 | 3.15 | 329 | 3.49 | 408 | 3.15 | 329 | 349 | 408 | ns
12C 1.33 | 1.45 | 1.58 | 1.82 |11.56|11.70|11.90| 12.52 | 11.56 | 11.70|11.90 | 12.52 | ns
SMBUS 1.33 | 1.45 | 1.58 | 1.82 | 11.56|11.70|11.90| 12.52 | 11.56 | 11.70|11.90 | 12.52 | ns
SDIO 1.36 | 1.48 | 161 | 1.84 | 264 | 2.78 | 298 | 3.60 | 2.64 | 2.78 | 298 | 3.60 | ns
MOBILE_DDR 0.94 | 1.06 | 119 | 1.43 | 235 | 2.49 | 2.69 | 3.31 | 2.35 | 249 | 269 | 3.31 | ns
HSTL_| 0.90 [1.02 ' 1.15| 1.39 | 1.66 | 1.80 | 2.00 | 2.62 | 1.66 | 1.80 | 2.00 | 2.62 | ns
HSTL_II 0.91 [1.03 116 | 1.40 | 1.72  1.86 | 2.06 | 2.68 | 1.72 | 1.86 | 2.06 | 2.68 | ns
HSTL_III 0.95|1.07 120 | 1.44 | 167  1.81 | 2.01 | 2.61 | 1.67 | 1.81 | 2.01 | 261 | ns
HSTL_I _18 0.94 (106 | 119 | 1.43 | 1.77 | 1.91 | 211 | 273 | 1.77 | 1.91 | 211 | 273 | ns
HSTL_Il _18 0.94 106 | 119 | 143 | 185 1.99 | 219 | 2.81 | 1.85 | 1.99 | 219 | 2.81 | ns
HSTL_Ill _18 0.99 111 | 124 | 147 | 179 | 1.93 | 213 | 2,72 | 1.79 | 1.93 | 213 | 272 | ns
SSTL3_I 158 | 1.70 | 1.83 | 2.16 | 1.83 | 1.97 | 217 | 272 | 1.83 | 1.97 | 217 | 272 | ns
SSTL3_I 158 | 1.70 | 1.83 | 2.16 | 2.01 | 215 | 2.35 | 294 | 201 | 215 | 235 | 294 | ns
SSTL2_| 130 | 142 | 155 | 1.87 | 1.77 | 191 | 211 | 269 | 1.77 | 191 | 211 | 269 | ns
SSTL2_lI 1.30 | 1.42 | 155 | 1.88 | 1.86 | 2.00 | 220 | 2.82 | 1.86 | 2.00 | 220 | 2.82 | ns
SSTL18_| 0.92 [1.04 117 | 1.41 | 163  1.77 | 1.97 | 259 | 163 | 1.77 | 1.97 | 259 | ns
SSTL18_lI 0.92 |1.04 117 | 1.41 | 166  1.80 | 2.00 | 2.62 | 1.66 | 1.80 | 2.00 | 2.62 | ns
SSTL15_lI 0.92 |1.04 117 | 1.41 | 167  1.81 | 2.01 | 2.63 | 1.67 | 1.81 | 2.01 | 2.63 | ns
DIFF_HSTL_I 0.94 [1.06 | 1.19 | 1.46 | 1.77 | 1.91 | 211 | 2.62 | 1.77 | 1.91 | 211 | 262 | ns
DIFF_HSTL_II 0.93 |1.05 118 | 145 | 172  1.86 | 2.06 | 2.54 | 1.72 | 1.86 | 2.06 | 2.54 | ns
DIFF_HSTL_IIl 0.93 |1.05 1.18 | 1.46 | 1.69 | 1.83 | 2.03 | 2.53 | 1.69 | 1.83 | 2.03 | 253 | ns
DIFF_HSTL_I_18 0.97 [1.09 122 | 150 | 1.79 | 1.93 | 213 | 2.63 | 1.79 | 1.93 | 213 | 2.63 | ns
DIFF_HSTL_II_18 0.97 [1.09 122 | 149 | 169  1.83 | 2.03 | 251 | 1.69 | 1.83 | 2.03 | 251 | ns
DIFF_HSTL_IlI_18 0.97 | 1.09 122 | 150 | 1.69 H 1.83 | 2.03 | 2.53 | 1.69 | 1.83 | 2.03 | 253 | ns
DIFF_SSTL3_| 118 | 1.30 | 1.43 | 168 | 1.81 | 1.95 | 215 | 264 | 1.81 | 1.95 | 215 | 264 | ns
DIFF_SSTL3_II 119 | 1.31 | 144 | 168 | 1.80 | 1.94 | 214 | 263 | 1.80 | 1.94 | 214 | 263 | ns
DIFF_SSTL2_| 1.02 | 114 | 127 | 157 | 1.80 | 1.94 | 214 | 262 | 1.80 | 1.94 | 214 | 262 | ns
DIFF_SSTL2_lI 1.02 | 114 | 127 | 157 | 1.76 | 1.90 | 210 | 257 | 1.76 | 1.90 | 2.10 | 257 | ns
DIFF_SSTL18_I 0.97 | 1.09 | 122 151 | 1.72 | 1.86 | 2.06 | 2.56 | 1.72 | 1.86 | 2.06 | 2.56 | ns
DIFF_SSTL18_lI 0.98 [ 1.10 | 1.23 | 150 | 1.68 | 1.82 | 2.02 | 2.52 | 1.68 | 1.82 | 2.02 | 252 | ns
DIFF_SSTL15_lI 0.94 |1.06 | 1.19 | 1.46 | 1.67 | 1.81 | 2.01 | 250 | 1.67 | 1.81 | 2.01 | 250 | ns
DIFF_MOBILE_DDR 0.97 [1.09 | 122 | 151 | 1.75 | 1.89 | 2.09 | 257 | 1.75 | 1.89 | 2.09 | 257 | ns
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Table 28: 10B Switching Characteristics for the Commercial (XC) Spartan-6 Devices (Cont'd)

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

LVCMOS18, Slow, 24 mA 118 | 130 | 143 | 2.04 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 ns
LVCMOS18, Fast, 2 mA 1.18 | 1.30 | 143 | 2.04 | 3.59 | 3.73 | 3.93 | 453 | 359 | 3.73 | 3.93 | 4.53 ns
LVCMOS18, Fast, 4 mA 1.18 | 1.30 | 143 | 2.04 | 239 | 253 | 273 | 3.35 | 239 | 253 | 273 | 3.35 ns
LVCMOS18, Fast, 6 mA 118 | 1.30 | 143 | 2.04 | 1.88 | 2.02 | 222 | 2.84 | 1.88 | 2.02 | 222 | 2.84 ns
LVCMOS18, Fast, 8 mA 118 | 130 | 143 | 2.04 | 1.81 | 195 | 215 | 2.77 | 1.81 | 1.95 | 215 | 2.77 ns
LVCMOS18, Fast, 12 mA 118 | 130 | 143 | 2.04 | 1.71 | 1.85 | 205 | 267 | 1.71 | 1.85 | 2.05 | 2.67 ns
LVCMOS18, Fast, 16 mA 118 | 130|143 | 2.04 | 1.71 | 1.85 | 205 | 267 | 1.71 | 1.85 | 2.05 | 2.67 ns
LVCMOS18, Fast, 24 mA 118 1130|143 | 204 | 1.71 | 1.85 | 205 | 267 | 1.71 | 1.85 | 2.05 | 2.67 ns
LVCMOS18_JEDEC, QUIETIO,2mA | 094 | 1.06 | 1.19 | 141 | 591 | 6.05 | 6.25 | 6.79 | 591 | 6.05 | 6.25 | 6.79 ns
LVCMOS18_JEDEC, QUIETIO, 4 mA | 094 | 1.06 | 1.19 | 1.41 | 475 | 4.89 | 5.09 | 5.64 | 475 | 489 | 5.09 | 5.64 ns
LVCMOS18_JEDEC, QUIETIO, 6 mA | 0.94 | 1.06 | 1.19 | 1.41 | 404 | 418 | 4.38 | 496 | 4.04 | 418 | 4.38 | 4.96 ns
LVCMOS18_JEDEC, QUIETIO, 8 mA | 0.94 | 1.06 | 1.19 | 141 | 3.71 | 3.85 | 4.05 | 462 | 3.71 | 3.85 | 4.05 | 4.62 ns
LVCMOS18_JEDEC, QUIETIO, 12mA| 0.94 | 1.06 | 1.19 | 1.41 | 3.35 | 3.49 | 3.69 | 428 | 3.35 | 3.49 | 3.69 | 4.28 ns
LVCMOS18_JEDEC, QUIETIO, 16 mA| 0.94 | 1.06 | 1.19 | 1.41 | 3.20 | 3.34 | 3.54 | 413 | 3.20 | 3.34 | 3.54 | 4.13 ns
LVCMOS18_JEDEC, QUIETIO, 24 mA| 0.94 | 1.06 | 1.19 | 141 | 296 | 3.10 | 3.30 | 3.98 | 2.96 | 3.10 | 3.30 | 3.98 ns
LVCMOS18_JEDEC, Slow, 2 mA 094 | 1.06 | 1.19 | 1.41 | 459 | 473 | 493 | 554 | 459 | 473 | 493 | 554 ns
LVCMOS18_JEDEC, Slow, 4 mA 094 106 | 1.19| 1.41 | 3.69 | 3.83 | 4.03 | 460 | 3.69 | 3.83 | 4.03 | 4.60 ns
LVCMOS18_JEDEC, Slow, 6 mA 094 | 106|119 | 141 | 3.00 | 3.14 | 3.34 | 3.94 | 3.00 | 3.14 | 3.34 | 3.94 ns
LVCMOS18_JEDEC, Slow, 8 mA 094 106 | 119 | 141 | 219 | 233 | 253 | 3.18 | 219 | 2.33 | 253 | 3.18 ns
LVCMOS18_JEDEC, Slow, 12 mA 094 106 | 1.19| 141 | 199 | 213 | 233 | 295 | 199 | 213 | 233 | 2.95 ns
LVCMOS18_JEDEC, Slow, 16 mA 094 | 106|119 | 141 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 ns
LVCMOS18_JEDEC, Slow, 24 mA 094 106 | 119 | 141 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 ns
LVCMOS18_JEDEC, Fast, 2 mA 094 |1.06 | 119 | 1.41 | 357 | 3.71 | 3.91 | 452 | 357 | 3.71 | 3.91 | 452 ns
LVCMOS18_JEDEC, Fast, 4 mA 094|106 119 | 141 | 239 253 | 273 | 3.35 | 239 | 253 | 2.73 | 3.35 ns
LVCMOS18_JEDEC, Fast, 6 mA 094 |1.06 | 1.19 | 141 | 188 | 202 | 222 | 284 | 1.88 | 2.02 | 222 | 2.84 ns
LVCMOS18_JEDEC, Fast, 8 mA 094 |1.06 | 119 | 141 | 180 | 1.94 | 214 | 276 | 1.80 | 1.94 | 214 | 2.76 ns
LVCMOS18_JEDEC, Fast, 12 mA 094 | 106|119 | 141 | 1.72 | 1.86 | 2.06 | 268 | 1.72 | 1.86 | 2.06 | 2.68 ns
LVCMOS18_JEDEC, Fast, 16 mA 094 106 | 119 | 141 | 1.72 | 1.86 | 2.06 | 268 | 1.72 | 1.86 | 2.06 | 2.68 ns
LVCMOS18_JEDEC, Fast, 24 mA 094 106 | 119 | 141 | 1.72 | 1.86 | 2.06 | 268 | 1.72 | 1.86 | 2.06 | 2.68 ns
LVCMOS15, QUIETIO, 2 mA 098 | 110|123 | 1.79 | 547 | 561 | 581 | 6.38 | 5.47 | 5.61 | 5.81 | 6.38 ns
LVCMOS15, QUIETIO, 4 mA 098 | 110 | 1.23 | 1.79 | 461 | 475 | 495 | 551 | 461 | 475 | 495 | 551 ns
LVCMOS15, QUIETIO, 6 mA 098 | 110 | 1.23 | 1.79 | 4.07 | 421 | 441 | 497 | 407 | 421 | 441 | 497 ns
LVCMOS15, QUIETIO, 8 mA 098 | 110 | 1.23 | 1.79 | 3.91 | 405 | 425 | 4.81 | 3.91 | 4.05 | 425 | 4.81 ns
LVCMOS15, QUIETIO, 12 mA 098 110 | 1.23 | 1.79 | 3.53 | 3.67 | 3.87 | 451 | 3.53 | 3.67 | 3.87 | 4.51 ns
LVCMOS15, QUIETIO, 16 mA 098 110 | 123 | 1.79 | 3.32 | 3.46 | 3.66 | 431 | 3.32 | 3.46 | 3.66 | 4.31 ns
LVCMOS15, Slow, 2 mA 098 | 110 | 1.23 | 1.79 | 418 | 432 | 452 | 511 | 4.18 | 4.32 | 452 | 5.11 ns
LVCMOS15, Slow, 4 mA 098 | 110 | 1.23 | 1.79 | 342 | 3.56 | 3.76 | 4.34 | 3.42 | 3.56 | 3.76 | 4.34 ns
LVCMOS15, Slow, 6 mA 098 110 | 1.23 | 1.79 | 229 | 243 | 263 | 3.24 | 229 | 243 | 263 | 3.24 ns
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Table 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

LVCMOS15, Slow, 8 mA 098 110 | 1.23 | 1.79 | 230 | 244 | 264 | 3.25 | 230 | 244 | 264 | 3.25 ns
LVCMOS15, Slow, 12 mA 098 | 110|123 | 1.79 | 203 | 217 | 237 | 299 | 2.03 | 217 | 2.37 | 2.99 ns
LVCMOS15, Slow, 16 mA 098 110|123 | 1.79 | 201 | 215 | 235 | 297 | 2.01 | 215 | 2.35 | 2.97 ns
LVCMOS15, Fast, 2 mA 098 110 | 1.23 | 1.79 | 3.29 | 343 | 3.63 | 424 | 3.29 | 343 | 3.63 | 4.24 ns
LVCMOS15, Fast, 4 mA 098 110 | 1.23 | 1.79 | 227 | 241 | 261 | 3.22 | 227 | 241 | 261 | 3.22 ns
LVCMOS15, Fast, 6 mA 098 110|123 | 1.79 | 1.78 | 1.92 | 212 | 274 | 1.78 | 1.92 | 212 | 2.74 ns
LVCMOS15, Fast, 8 mA 098 110|123 | 1.79 | 1.73 | 1.87 | 2.07 | 269 | 1.73 | 1.87 | 2.07 | 2.69 ns
LVCMOS15, Fast, 12 mA 098 110|123 | 1.79 | 1.73 | 1.87 | 2.07 | 264 | 1.73 | 1.87 | 2.07 | 2.64 ns
LVCMOS15, Fast, 16 mA 098 110|123 | 1.79 | 1.73 | 1.87 | 2.07 | 264 | 1.73 | 1.87 | 2.07 | 2.64 ns
LVCMOS15_JEDEC, QUIETIO,2mA | 1.03 | 1.15 | 1.28 | 149 | 549 | 5.63 | 5.83 | 6.37 | 549 | 563 | 5.83 | 6.37 ns
LVCMOS15_JEDEC, QUIETIO, 4 mA | 1.03 | 1.15 | 1.28 | 1.49 | 461 | 4.75 | 495 | 551 | 461 | 475 | 4.95 | 5.51 ns
LVCMOS15_JEDEC, QUIETIO, 6 mA | 1.03 | 1.15 | 1.28 | 1.49 | 4.07 | 4.21 | 441 | 497 | 4.07 | 421 | 4.41 | 497 ns
LVCMOS15_JEDEC, QUIETIO, 8 mA | 1.03 | 1.15 | 1.28 | 1.49 | 3.92 | 4.06 | 426 | 4.81 | 3.92 | 4.06 | 4.26 | 4.81 ns
LVCMOS15_JEDEC, QUIETIO, 12 mA| 1.03 | 1.15 | 1.28 | 1.49 | 3.54 | 3.68 | 3.88 | 451 | 3.54 | 3.68 | 3.88 | 4.51 ns
LVCMOS15_JEDEC, QUIETIO, 16 mA| 1.03 | 1.15 | 1.28 | 1.49 | 3.33 | 3.47 | 3.67 | 4.31 | 3.33 | 3.47 | 3.67 | 4.31 ns
LVCMOS15_JEDEC, Slow, 2 mA 1.03 | 115|128 | 1.49 | 418 | 4.32 | 452 | 513 | 418 | 4.32 | 452 | 513 ns
LVCMOS15_JEDEC, Slow, 4 mA 1.03 | 115|128 | 1.49 | 3.42 | 356 | 3.76 | 4.35 | 3.42 | 356 | 3.76 | 4.35 ns
LVCMOS15_JEDEC, Slow, 6 mA 1.03 | 115|128 | 149 | 229 | 243 | 263 | 3.25 | 229 | 243 | 263 | 3.25 ns
LVCMOS15_JEDEC, Slow, 8 mA 1.03 | 115|128 | 1.49 | 2.30 | 244 | 264 | 3.26 | 2.30 | 244 | 264 | 3.26 ns
LVCMOS15_JEDEC, Slow, 12 mA 1.03 | 115|128 | 149 | 201 | 215 | 235 | 297 | 201 | 215 | 235 | 2.97 ns
LVCMOS15_JEDEC, Slow, 16 mA 1.083 | 115|128 | 149 | 201 | 215 | 235 | 297 | 2.01 | 215 | 235 | 2.97 ns
LVCMOS15_JEDEC, Fast, 2 mA 1.03 | 115|128 | 149 | 3.28 | 342 | 3.62 | 422 | 3.28 | 342 | 3.62 | 4.22 ns
LVCMOS15_JEDEC, Fast, 4 mA 1.03 | 115|128 | 149 | 227 | 241 | 261 | 3.23 | 227 | 241 | 261 | 3.23 ns
LVCMOS15_JEDEC, Fast, 6 mA 1.083 | 115|128 | 149 | 1.78 | 1.92 | 212 | 274 | 1.78 | 1.92 | 212 | 2.74 ns
LVCMOS15_JEDEC, Fast, 8 mA 1.03 | 115|128 | 149 | 1.73 | 1.87 | 207 | 269 | 1.73 | 1.87 | 2.07 | 2.69 ns
LVCMOS15_JEDEC, Fast, 12 mA 1.03 | 115|128 | 149 | 1.73 | 1.87 | 207 | 263 | 1.73 | 1.87 | 2.07 | 2.63 ns
LVCMOS15_JEDEC, Fast, 16 mA 1.083 | 115|128 | 149 | 1.73 | 1.87 | 207 | 263 | 1.73 | 1.87 | 2.07 | 2.63 ns
LVCMOS12, QUIETIO, 2 mA 091103 | 1.16 | 1.51 | 6.40 | 6.54 | 6.74 | 7.30 | 6.40 | 6.54 | 6.74 | 7.30 ns
LVCMOS12, QUIETIO, 4 mA 091 103|116 | 151 | 498 | 512 | 532 | 590 | 498 | 5.12 | 532 | 5.90 ns
LVCMOS12, QUIETIO, 6 mA 091 103|116 | 1.51 | 465 | 479 | 499 | 555 | 4.65 | 4.79 | 499 | 555 ns
LVCMOS12, QUIETIO, 8 mA 091 103 | 1.16 | 1.51 | 423 | 437 | 457 | 521 | 423 | 437 | 457 | 5.21 ns
LVCMOS12, QUIETIO, 12 mA 091 103 | 116 | 1.51 | 3.98 | 412 | 432 | 494 | 398 | 412 | 432 | 494 ns
LVCMOS12, Slow, 2 mA 091 103|116 | 1.51 | 498 | 512 | 532 | 591 | 498 | 512 | 5.32 | 5.91 ns
LVCMOS12, Slow, 4 mA 091 103|116 | 1.51 | 284 | 298 | 3.18 | 3.81 | 2.84 | 2.98 | 3.18 | 3.81 ns
LVCMOS12, Slow, 6 mA 091 103|116 | 151 | 277 | 291 | 311 | 3.72 | 277 | 291 | 3.11 | 3.72 ns
LVCMOS12, Slow, 8 mA 091 103|116 | 1.51 | 2.34 | 248 | 268 | 3.31 | 2.34 | 248 | 2.68 | 3.31 ns
LVCMOS12, Slow, 12 mA 091 103|116 | 1.51 | 2.08 | 222 | 242 | 3.06 | 2.08 | 2.22 | 242 | 3.06 ns
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Table 28: 10B Switching Characteristics for the Commercial (XC) Spartan-6 Devices (Cont'd)

Tiopi Tioop Tiotp
1/0 Standard Speed Grade Speed Grade Speed Grade Units
3 |3N| 2 LMW 3 | 3N | 2 [LM] -3 | 3N | -2 |-1LM
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) (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 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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Table 34: SSO Limit per Voco/GND Pair (Cont’d)

SSO Limit per Vcco/GND Pair
All TQG144, CPG196, All CS(G)484, FG(G)484,
Veeo 1/0 Standard Drive Slew CSG225, FT(G)256, and FG(G)676, FG(G)900, and
LX devices in CSG324 LXT devices in CSG324
Bank 0/2 Bank 1/3 Bank 0/2 Bank 1/3/4/5
Fast 33 40 33 41
2 Slow 57 62 57 56
QuietlO 70 67 70 66
Fast 19 21 19 21
4 Slow 30 30 30 24
QuietlO 38 33 38 30
Fast 14 16 14 16
6 Slow 18 19 18 17
LVCMOS15, LVCMOS15_JEDEC Quietlo 27 24 27 2
Fast 11 13 11 12
8 Slow 16 16 16 14
QuietlO 23 20 23 17
e, Fast N/A 5 N/A 4
12 Slow N/A 8 N/A 5
QuietlO N/A 10 N/A 9
Fast N/A 5 N/A 4
16 Slow N/A 8 N/A 8
QuietlO N/A 10 N/A 9
HSTL_I 9 10 9 10
HSTL_II N/A 5 N/A 6
HSTL_III 7 9 7 9
DIFF_HSTL_I 27 30 27 30
DIFF_HSTL_II N/A 15 N/A 18
DIFF_HSTL_IlI 21 27 21 27
SSTL_15_11 ®) N/A 5 N/A 4
DIFF_SSTL_15_11 ® N/A 15 N/A 12
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Input/Output Logic Switching Characteristics

Table 35: ILOGIC2 Switching Characteristics

Speed Grade
Symbol Description Units
3 | N | 2 | -
Setup/Hold
Ticeock/TickcEo CEO pin Setup/Hold with respect to CLK 0.56/ | 0.56/ | 0.79/ 1.21/ ns
-0.30 | -0.25 | -0.22 | -0.52
Tisrek/Ticksr SR pin Setup/Hold with respect to CLK 0.74/ | 0.74/ | 0.98/ 1.31/ ns
-0.23 | -0.22 | -0.20 | -0.45
Tipock/TiockD D pin Setup/Hold with respect to CLK without Delay 1.19/ 1.36/ 1.73/ | 2.18/ ns
-0.83 | -0.83 | -0.83 | -1.77
Tipocko/Tiockpd DDLY pin Setup/Hold with respect to CLK (using IODELAY?2) 0.31/ | 0.47/ | 0.54/ | 0.63/ ns
0.00 0.00 0.00 | -0.39
Combinatorial
Tipi D pin to O pin propagation delay, no Delay 0.95 1.28 1.53 2.25 ns
Tioip DDLY pin to O pin propagation delay (using IODELAY2) 0.23 0.39 0.44 0.74 ns
Sequential Delays
TibLo D pin to Q pin using flip-flop as a latch without Delay 1.56 1.86 2.39 3.49 ns
TibLop DDLY pin to Q1 pin using flip-flop as a latch (using IODELAY2) | 0.68 0.97 1.20 1.94 ns
Ticka CLK to Q outputs for XC devices 1.03 1.24 1.43 2.1 ns
CLK to Q outputs for XA and XQ devices 1.38 N/A 1.78 2.1 ns
Tra 1LoGIC2 SR pin to Q outputs 1.81 1.81 2.50 3.05 ns
Table 36: OLOGIC2 Switching Characteristics
L Speed Grade .
Symbol Description Units
3 | AN | 2 | -
Setup/Hold
Tobck/Tockp D1/D2 pins Setup/Hold with respect to CLK 081/ | 0.86/ | 1.18/ | 1.78/ ns
-0.05 | -0.05 | 0.00 | -0.27
Tooceck/TockocE OCE pin Setup/Hold with respect to CLK 0.75/ | 0.75/ | 1.01/ | 1.66/ ns
-0.10 | -0.10 | -0.05 | -0.23
Tosrek/Tocksr SR pin Setup/Hold with respect to CLK 0.70/ | 0.79/ 1.03/ 1.39/ ns
-0.28 | -0.28 | -0.23 | -0.47
Torexk/TockT T1/T2 pins Setup/Hold with respect to CLK 0.24/ | 0.56/ | 0.83/ | 0.99/ ns
-0.08 | —0.06 | —-0.01 | —0.19
Totceck/TockTcE TCE pin Setup/Hold with respect to CLK 0.58/ | 0.72/ 1.18/ 1.51/ ns
-0.06 | -0.06 | -0.01 | —-0.13
Sequential Delays
Tocka CLK to OQ/TQ out for XC devices 0.48 0.51 0.74 0.74 ns
CLK to OQ/TQ out for XA and XQ devices 0.85 N/A 1.16 0.74 ns
TRQ_OLOGlCZ SR pln to OQ/TQ out 1.81 1.81 2.50 3.05 ns
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Table 54: Switching Characteristics for the Delay-Locked Loop (DLL)(")

Speed Grade

Symbol Description -3 -3N -2 -1L Units
Min | Max | Min | Max | Min | Max | Min | Max
Output Frequency Ranges
CLKOUT_FREQ_CLKO Frequency for the CLKO and
CLK180 outputs. 5 280 5 280 5 250 5 175 | MHz
CLKOUT_FREQ_CLK90 Frequency for the CLK90 and
CLK270 outputs. 5 200 5 200 5 200 5 175 | MHz
CLKOUT_FREQ_2X Frequency for the CLK2X and
CLK2X180 outputs. 10 | 375 | 10 | 375 10 | 334 10 | 250 | MHz
CLKOUT_FREQ_DV Frequency for the CLKDV output. 0.3125| 186 |0.3125| 186 |0.3125| 166 |0.3125| 88.6 | MHz
Output Clock Jitter(2)(3)4)
CLKOUT_PER_JITT_O Period jitter at the CLKO output. - |+100| - | 100 | - |+£100| - | +100 | ps
CLKOUT_PER_JITT_90 Period jitter at the CLK90 output. - | 150 | - +150 - +150 - +150 | ps
CLKOUT_PER_JITT_180 Period jitter at the CLK180 output. - | 150 | - +150 - +150 - +150 | ps
CLKOUT_PER_JITT_270 Period jitter at the CLK270 output. - | £150 | - | %150 - | %150 | - +150 | ps
CLKOUT_PER_JITT_2X Period jitter at the CLK2X and . _ )
CLK2X180 outputs. Maximum = +[0.5% of CLKIN period + 100] ps
CLKOUT_PER_JITT_DVA1 Period jitter at the CLKDV output
when performing integer division. - | #150 ) - | #150 ) - 1150 ) - | +150 | ps
CLKOUT_PER_JITT_DV2 Period jitter at the CLKDV output
when performing non-integer Maximum = +[0.5% of CLKIN period + 100] ps
division.
Duty Cycle(®
CLKOUT_DUTY_CYCLE_DLL | Duty cycle variation for the CLKO,
CLK90, CLK180, CLK270, CLK2X,
CLK2X180, and CLKDV outpults, Typical = +[1% of CLKIN period + 350] ps
including the BUFGMUX and clock
tree duty-cycle distortion.
Phase Alignment(4)
CLKIN_CLKFB_PHASE Phase offset between the CLKIN
and CLKFB inputs - | 150 | - +150 - +150 - +250
(CLK_FEEDBACK = 1X).
S
Phase offset between the CLKIN P
and CLKFB inputs - | 250 | - +250 - +250 - +350
(CLK_FEEDBACK = 2X).(6)
CLKOUT_PHASE_DLL Phase offset between DLL outputs . _ .
for CLKO to CLK2X (not CLK2X180). Maximum = £[1% of CLKIN period + 100] ps
Phase offset between DLL outputs Maximum =
o,
for all others. Maximum = £[1% of CLKIN period + 150] | %1700 | ps
period + 200]
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Table 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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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 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 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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Table 76: Global Clock Setup and Hold With DCM and 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.(!)

TpspempLL! No Delay Global Clock and IFF(2) XC6SLX4 1.16/0.49 N/A 1.39/0.49 | 2.36/0.59 ns

TPHDOMPLL ph > gr']\f'j igi"ﬁ%%’gﬂﬂgg: XC6SLX9 1.16/0.44 | 1.37/0.44 | 1.39/0.44 | 2.36/059 | ns
XC6SLX16 1.44/-0.08 | 1.49/-0.04 | 1.62/—0.04 | 2.06/0.55 ns
XC6SLX25 1.52/0.42 | 1.65/0.42 | 1.83/0.42 | 2.52/0.43 ns
XC6SLX25T 1.52/0.42 | 1.65/0.42 | 1.83/0.42 N/A ns
XC6SLX45 1.54/0.39 | 1.59/0.39 | 1.75/0.39 | 2.48/0.76 ns
XC6SLX45T 1.54/0.39 | 1.59/0.39 | 1.75/0.39 N/A ns
XC6SLX75 1.72/0.41 1.80/0.41 1.99/0.41 2.60/0.75 ns
XC6SLX75T 1.72/0.41 | 1.80/0.41 | 1.99/0.41 N/A ns
XC6SLX100 1.34/0.51 1.46/0.51 1.64/0.51 2.12/0.90 ns
XC6SLX100T 1.34/0.51 1.46/0.51 1.64/0.51 N/A ns
XC6SLX150 1.30/0.60 | 1.40/0.60 | 1.55/0.60 | 2.57/0.97 ns
XC6SLX150T 1.30/0.60 | 1.40/0.60 | 1.55/0.60 N/A ns
XABSLX4 1.58/0.37 N/A 1.58/0.37 N/A ns
XABSLX9 1.58/0.37 N/A 1.58/0.37 N/A ns
XABSLX16 2.67/0.35 N/A 2.67/0.17 N/A ns
XABSLX25 1.74/0.27 N/A 1.95/0.27 N/A ns
XABSLX25T 1.74/0.27 N/A 2.03/0.27 N/A ns
XABSLX45 1.58/0.29 N/A 1.87/0.29 N/A ns
XABSLX45T 1.58/0.29 N/A 1.87/0.29 N/A ns
XABSLX75 1.74/0.24 N/A 2.11/0.24 N/A ns
XABSLX75T 1.74/0.24 N/A 2.11/0.24 N/A ns
XAB6SLX100 N/A N/A 2.64/0.82 N/A ns
XQ6SLX75 N/A N/A 2.11/0.24 | 2.60/0.75 ns
XQ6SLX75T 1.74/0.24 N/A 2.11/0.24 N/A ns
XQ6SLX150 N/A N/A 1.67/0.70 | 2.57/0.97 ns
XQ6SLX150T 1.50/0.70 N/A 1.67/0.70 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 CMT jitter; DCM CLKO driving PLL, PLL CLKOUTO

driving BUFG.

IFF = Input Flip-Flop or Latch
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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