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Table 3: eFUSE Programming Conditions(1)

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

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

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

3. An RpgygE resistor is required when programming the eFUSE AES key. When not programming or when eFUSE is not used, Xilinx
recommends connecting the Rgyse pin to Vecaux or GND. However, Rgyge can be unconnected.
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Table 28: 10B Switching Characteristics for the Commercial (XC) Spartan-6 Devices (Cont'd)

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

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

Tiopi Tioop Tiotp
1/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -3 -2 -3 -2

DIFF_SSTL3_I 1.26 1.44 1.95 2.15 1.95 2.15 ns
DIFF_SSTL3_II 1.26 1.44 1.94 2.14 1.94 2.14 ns
DIFF_SSTL2_] 1.09 1.27 1.94 2.14 1.94 2.14 ns
DIFF_SSTL2_lI 1.09 1.27 1.90 2.10 1.90 2.10 ns
DIFF_SSTL18_I 1.04 1.22 1.86 2.06 1.86 2.06 ns
DIFF_SSTL18_lI 1.05 1.23 1.82 2.02 1.82 2.02 ns
DIFF_SSTL15_lI 1.01 1.19 1.81 2.01 1.81 2.01 ns
DIFF_MOBILE_DDR 1.04 1.22 1.89 2.09 1.89 2.09 ns
LVTTL, QUIETIO, 2 mA 1.42 1.60 5.64 5.84 5.64 5.84 ns
LVTTL, QUIETIO, 4 mA 1.42 1.60 4.46 4.66 4.46 4.66 ns
LVTTL, QUIETIO, 6 mA 1.42 1.60 3.92 412 3.92 4.12 ns
LVTTL, QUIETIO, 8 mA 1.42 1.60 3.37 3.57 3.37 3.57 ns
LVTTL, QUIETIO, 12 mA 1.42 1.60 3.42 3.62 3.42 3.62 ns
LVTTL, QUIETIO, 16 mA 1.42 1.60 3.09 3.29 3.09 3.29 ns
LVTTL, QUIETIO, 24 mA 1.42 1.60 2.83 3.03 2.83 3.03 ns
LVTTL, Slow, 2 mA 1.42 1.60 4.58 4.78 4.58 4.78 ns
LVTTL, Slow, 4 mA 1.42 1.60 3.38 3.58 3.38 3.58 ns
LVTTL, Slow, 6 mA 1.42 1.60 2.95 3.15 2.95 3.15 ns
LVTTL, Slow, 8 mA 1.42 1.60 2.73 2.93 2.73 2.93 ns
LVTTL, Slow, 12 mA 1.42 1.60 2.72 2.92 2.72 2.92 ns
LVTTL, Slow, 16 mA 1.42 1.60 2.53 2.73 2.53 2.73 ns
LVTTL, Slow, 24 mA 1.42 1.60 242 2.62 242 2.62 ns
LVTTL, Fast, 2 mA 1.42 1.60 4.04 4.24 4.04 4.24 ns
LVTTL, Fast, 4 mA 1.42 1.60 2.66 2.86 2.66 2.86 ns
LVTTL, Fast, 6 mA 1.42 1.60 2.58 2.78 2.58 2.78 ns
LVTTL, Fast, 8 mA 1.42 1.60 2.46 2.66 2.46 2.66 ns
LVTTL, Fast, 12 mA 1.42 1.60 1.97 217 1.97 2.17 ns
LVTTL, Fast, 16 mA 1.42 1.60 1.97 217 1.97 217 ns
LVTTL, Fast, 24 mA 1.42 1.60 1.97 217 1.97 217 ns
LVCMOS33, QUIETIO, 2 mA 1.41 1.59 5.65 5.85 5.65 5.85 ns
LVCMOSS33, QUIETIO, 4 mA 1.41 1.59 4.20 4.40 4.20 4.40 ns
LVCMOSS33, QUIETIO, 6 mA 1.41 1.59 3.65 3.85 3.65 3.85 ns
LVCMOSS33, QUIETIO, 8 mA 1.41 1.59 3.51 3.71 3.51 3.71 ns
LVCMOSS33, QUIETIO, 12 mA 1.41 1.59 3.09 3.29 3.09 3.29 ns
LVCMOSS33, QUIETIO, 16 mA 1.41 1.59 2.91 3.11 2.91 3.11 ns
LVCMOSS33, QUIETIO, 24 mA 1.41 1.59 2.73 2.93 2.73 2.93 ns
LVCMOSS33, Slow, 2 mA 1.41 1.59 4.59 4.79 4.59 4.79 ns
LVCMOSS33, Slow, 4 mA 1.41 1.59 3.14 3.34 3.14 3.34 ns
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Table 32: Output Delay Measurement Methodology (Cont’d)

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

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

Simultaneously Switching Outputs

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

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

The recommended maximum SSO values assume that the FPGA is soldered on a printed circuit board and that the board
uses sound design practices. Due to the additional inductance introduced by the socket, the SSO values do not apply for
FPGAs mounted in sockets. The SSO values assume that the Vscayyx is powered at 3.3V. Setting Vocaux to 2.5V provides
better SSO characteristics. For more detail, see UG381: Spartan-6 FPGA SelectlO Resources User Guide.
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Table 34: SSO Limit per Voco/GND Pair

SSO Limit per V¢co/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 30 (" 35 30 35
2 Slow 51 55 51 52
QuietlO 71 58 71 70
Fast 17 17 17 19
4 Slow 23 25 23 22
QuietlO 35 32 35 32
Fast 13 15 13 14
1.2V | LVCMOS12, LVCMOS12_JEDEC 6 Slow 19 20 19 17
QuietlO 26 24 26 24
Fast N/A 12 N/A 12
8 Slow N/A 15 N/A 13
QuietlO N/A 20 N/A 19
Fast N/A N/A 4
12 Slow N/A N/A 5
QuietlO N/A 11 N/A 10
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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
Fast 38 43 38 43
2 Slow 46 52 46 48
QuietlO 57 64 57 59
Fast 21 24 21 23
4 Slow 26 31 26 27
QuietlO 33 32 33 30
Fast 15 17 15 16
6 Slow 19 22 19 19
QuietlO 25 23 25 19
Fast 12 15 12 14
LVCMOS25 8 Slow 15 18 15 16
QuietlO 21 19 21 16
2.5V Fast 1 3 1 1
12 Slow 2 7 2 4
QuietlO 3 8 3 8
Fast 1 3 1 1
16 Slow 3 7 3 3
QuietlO 4 9 4 8
Fast N/A 3 N/A 1
24 Slow N/A 5 N/A 2
QuietlO N/A 8 N/A 6
SSTL_2_10) 10 11 10 11
SSTL 2 11 ®) N/A 7 N/A 7
DIFF_SSTL_2_1® 30 33 30 33
DIFF_SSTL_2 113 N/A 21 N/A 24
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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 53 65 53 62
2 Slow 70 80 70 73

QuietlO 79 89 79 91
Fast 23 30 23 27
4 Slow 34 41 34 37
QuietlO 44 49 44 46
Fast 16 21 16 20
6 Slow 21 28 21 25
QuietlO 34 39 34 34
Fast 12 16 12 15
LVTTL 8 Slow 16 22 16 19
QuietlO 27 28 27 24

Fast 1 3 1 1

3.3V 12 Slow 2 2 4
QuietlO 2 10 2 8

Fast 1 1 1

16 Slow 1 1 2

QuietlO 3 11 3 8

Fast 1 2 1 1

24 Slow 2 5 2 2

QuietlO 8 9 8 8
PCI33_3 18 19 18 19
PCl66_3 18 19 18 19
SSTL_3_I 5 8 5 8
SSTL_3_lI 3 5 3 3
DIFF_SSTL_3_I 15 24 15 24
DIFF_SSTL_3_II 9 15 9 9
SDIO 17 18 17 15
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Input/Output Delay Switching Characteristics

Table 39: IODELAY2 Switching Characteristics

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

Notes:

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

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

3. Spartan-6 -1L devices only support tap 0. See TRACE report for actual values.
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Table 44: DSP48A1 Switching Characteristics (Cont’d)

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

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

no path exists.

2. Implemented in the post-adder by adding to zero.

DS162 (v3.0) October 17, 2011
Product Specification

www.Xxilinx.com

52



http://www.xilinx.com

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

Clock Buffers and Networks
Table 48: Global Clock Switching Characteristics (BUFGMUX)

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

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

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

frequency. FPFDMAX = FCLKFB / CLKFBOUT_MULT
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Table 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 59: Switching Characteristics for the Phase-Shift Clock in Variable Phase Mode(1)

Symbol Description Amount of Phase Shift Units
Phase Shifting Range

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

MAX STEPS(®) clock-effective clock period.

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

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

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

Notes:

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

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

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

Table 60: Miscellaneous DCM Timing Parameters(1)

Symbol Description Min Max Units

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

Notes:

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

Table 61: Frequency Synthesis

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

Table 62: DCM Switching Characteristics

Speed Grade
Symbol Description Units

-3 -3N -2 -1L

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

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

TDMCKO_PSDONE Clock to out of PSDONE 1.50 1.50 1.50 1.50 ns
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Spartan-6 Device Pin-to-Pin Output Parameter Guidelines

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

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

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

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

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

Notes:

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

I0B and CLB flip-flops are clocked by the global clock net.
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Table 69: Global Clock Input to Output Delay With DCM and PLL 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

and PLL in DCM2PLL Mode.

Tickorpomo_pLL | Global Clock and OUTFF with DCM and PLL | XC6SLX4 5.58 N/A 7.42 8.54 ns
XC6SLX9 5.58 6.19 7.42 8.54 ns
XC6SLX16 5.50 6.06 7.05 8.24 ns
XC6SLX25 5.57 6.04 7.02 8.33 ns
XC6SLX25T 5.57 6.04 7.02 N/A ns
XCBSLX45 5.53 5.97 6.96 8.32 ns
XC6SLX45T 5.563 5.97 6.96 N/A ns
XCBSLX75 5.55 6.00 6.99 8.54 ns
XCBSLX75T 5.55 6.00 6.99 N/A ns
XC6SLX100 5.58 6.03 7.02 9.1 ns
XC6SLX100T 5.62 6.03 7.02 N/A ns
XC6SLX150 5.32 5.70 6.41 8.26 ns
XC6SLX150T 5.32 5.70 6.41 N/A ns
XABSLX4 5.87 N/A 7.28 N/A ns
XAB6SLX9 5.87 N/A 7.28 N/A ns
XABSLX16 6.02 N/A 6.87 N/A ns
XAB6SLX25 5.88 N/A 6.90 N/A ns
XABSLX25T 5.88 N/A 7.00 N/A ns
XABSLX45 5.82 N/A 6.81 N/A ns
XABSLX45T 5.82 N/A 6.81 N/A ns
XAB6SLX75 5.81 N/A 6.80 N/A ns
XABSLX75T 5.81 N/A 6.80 N/A ns
XAB6SLX100 N/A N/A 6.88 N/A ns
XQB6SLX75 N/A N/A 6.80 8.54 ns
XQ6SLX75T 5.81 N/A 6.80 N/A ns
XQ6SLX150 N/A N/A 6.41 8.26 ns
XQ6SLX150T 5.90 N/A 6.41 N/A ns

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and where all accessible
I0B and CLB flip-flops are clocked by the global clock net.

2.  DCM and PLL output jitter are already included in the timing calculation.
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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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Source-Synchronous Switching Characteristics

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

Table 78: Duty Cycle Distortion and Clock-Tree Skew

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

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

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

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