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Quiescent Current

Typical values for quiescent supply current are specified at nominal voltage, 25°C junction temperatures (Tj). Quiescent
supply current is specified by speed grade for Spartan-6 devices. Xilinx recommends analyzing static power consumption
using the XPOWER™ Estimator (XPE) tool (download at http://www.xilinx.com/power) for conditions other than those
specified in Table 5.

Table 5: Typical Quiescent Supply Current

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

lccinTQ Quiescent Vgont supply current LX4 4.0 4.0 4.0 24 mA
LX9 4.0 4.0 4.0 24 mA

LX16 6.0 6.0 6.0 4.0 mA

LX25 11.0 11.0 11.0 6.6 mA

LX25T 11.0 11.0 11.0 N/A mA

LX45 15.0 15.0 15.0 9.0 mA

LX45T 15.0 15.0 15.0 N/A mA

LX75 29.0 29.0 29.0 17.4 mA

LX75T 29.0 29.0 29.0 N/A mA

LX100 36.0 36.0 36.0 21.6 mA

LX100T 36.0 36.0 36.0 N/A mA

LX150 51.0 51.0 51.0 31.0 mA

LX150T 51.0 51.0 51.0 N/A mA

lccoa Quiescent Vo supply current LX4 1.0 1.0 1.0 1.0 mA
LX9 1.0 1.0 1.0 1.0 mA

LX16 2.0 2.0 2.0 2.0 mA

LX25 2.0 2.0 2.0 2.0 mA

LX25T 2.0 2.0 2.0 N/A mA

LX45 3.0 3.0 3.0 3.0 mA

LX45T 3.0 3.0 3.0 N/A mA

LX75 4.0 4.0 4.0 4.0 mA

LX75T 4.0 4.0 4.0 N/A mA

LX100 5.0 5.0 5.0 5.0 mA

LX100T 5.0 5.0 5.0 N/A mA

LX150 7.0 7.0 7.0 7.0 mA

LX150T 7.0 7.0 7.0 N/A mA
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Table 5: Typical Quiescent Supply Current (Contd)

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

lccauxa Quiescent Vgcayx supply current LX4 25 25 25 25 mA
LX9 25 25 25 25 mA
LX16 3.0 3.0 3.0 3.0 mA
LX25 4.0 4.0 4.0 4.0 mA
LX25T 4.0 4.0 4.0 N/A mA
LX45 5.0 5.0 5.0 5.0 mA
LX45T 5.0 5.0 5.0 N/A mA
LX75 7.0 7.0 7.0 7.0 mA
LX75T 7.0 7.0 7.0 N/A mA
LX100 9.0 9.0 9.0 9.0 mA
LX100T 9.0 9.0 9.0 N/A mA
LX150 12.0 12.0 12.0 12.0 mA
LX150T 12.0 12.0 12.0 N/A mA

Notes:

1. Typical values are specified at nominal voltage, 25°C junction temperatures (Tj). Industrial (I) grade devices have the same typical values as
commercial (C) grade devices at 25°C, but higher values at 100°C. Use the XPE tool to calculate 100°C values. Nominal Vg nT is 1.20V;
use the XPE tool to calculate 1.23V values for the nominal Vg yt Of the extended performance range.

2. Typical values are for blank configured devices with no output current loads, no active input pull-up resistors, all I/O pins are 3-state and

floating.

3. If differential signaling is used, more accurate quiescent current estimates can be obtained by using the XPOWER Estimator (XPE) or
XPOWER Analyzer (XPA) tools.

Table 6: Power Supply Ramp Time

Symbol Description Speed Grade Ramp Time Units
VceINTR Internal supply voltage ramp time -3, -3N, -2 0.20 to 50.0 ms
-1L 0.20 to 40.0 ms
Veeoa!! Output drivers bank 2 supply voltage ramp time All 0.20 t0 50.0 ms
Vceoauxr Auxiliary supply voltage ramp time All 0.20 to 50.0 ms
Notes:

1. The minimum Vgcoo for power-on reset and configuration is 1.65V.

2. Spartan-6 FPGAs require a certain amount of supply current during power-on to insure proper device initialization. The actual current
consumed depends on the power-on ramp rate of the power supply. Use the XPOWER Estimator (XPE) or XPOWER Analyzer (XPA) tools
to estimate current drain on these supplies. Spartan-6 devices do not have a required power-on sequence.
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Table 8: Recommended Operating Conditions for User I/Os Using Differential Signal Standards

Vceo for Drivers
I/0 Standard
V, Min V, Nom V, Max

LVDS_33 3.0 3.3 3.45
LVDS_25 2.25 25 2.75
BLVDS_25 2.25 25 2.75
MINI_LVDS_33 3.0 3.3 3.45
MINI_LVDS_25 2.25 25 2.75
LVPECL_33(" N/A-Inputs Only
LVPECL_25 N/A—-Inputs Only
RSDS_33 3.0 3.3 3.45
RSDS_25 2.25 25 2.75
TMDS_33(") 3.14 3.3 3.45
PPDS_33 3.0 3.3 3.45
PPDS_25 2.25 25 2.75
DISPLAY_PORT 2.3 25 2.7
DIFF_MOBILE_DDR 1.7 1.8 1.9
DIFF_HSTL_I 1.4 1.5 1.6
DIFF_HSTL_II 1.4 15 1.6
DIFF_HSTL_III 1.4 1.5 1.6
DIFF_HSTL_I_18 1.7 1.8 1.9
DIFF_HSTL_II_18 1.7 1.8 1.9
DIFF_HSTL_IlI_18 1.7 1.8 1.9
DIFF_SSTL3_I 3.0 3.3 3.45
DIFF_SSTL3_lI 3.0 3.3 3.45
DIFF_SSTL2_| 2.3 25 2.7
DIFF_SSTL2_lI 2.3 25 2.7
DIFF_SSTL18_I 1.7 1.8 1.9
DIFF_SSTL18_lI 1.7 1.8 1.9
DIFF_SSTL15_lI 1.425 1.5 1.575

Notes:
1. LVPECL_33 and TMDS_33 inputs require Vocayx = 3.3V nominal.
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Table 14: GTP Transceiver Current Supply (per Lane)

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

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

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

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

Symbol Description Typ® Max Units
ImgTavccq | Quiescent MGTAVCC supply current 1.7 mA
ImgTavTTTXQ | QUiescent MGTAVTTTX supply current 0.1 Note 2 mA
ote
IveTavTTRXQ | Quiescent MGTAVTTRX supply current 1.2 mA
ImgTAavcepLLq | Quiescent MGTAVCCPLL supply current 1.0 mA
Notes:
1.  Device powered and unconfigured.
2. Currents for conditions other than values specified in this table can be obtained by using the XPOWER Estimator (XPE) or XPOWER Analyzer (XPA)
tools.
3. GTP transceiver quiescent supply current for an entire device can be calculated by multiplying the values in this table by the number of available GTP
transceivers.
4. Does not include power-up MGTAVTTRCAL supply current during device configuration.
5. Typical values are specified at nominal voltage, 25°C.
DS162 (v3.0) October 17, 2011 www.xilinx.com
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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 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 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
DS162 (v3.0) October 17, 2011 www.xilinx.com
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I/0 Standard Measurement Methodology

Input Delay Measurements

Table 31 shows the test setup parameters used for measuring input delay.

Table 31: Input Delay Measurement Methodology

Description I/O Standard Attribute V.M vy Vieas®® | VRee@®
LVTTL (Low-Voltage Transistor-Transistor Logic) LVTTL 0 3.0 1.4 -
LVCMOS (Low-Voltage CMOS), 3.3V LVCMOS33 0 3.3 1.65 -
LVCMOS, 2.5V LVCMOS25 0 25 1.25 -
LVCMOS, 1.8V LVCMOS18 0 1.8 0.9 -
LVCMOS, 1.5V LVCMOS15 0 1.5 0.75 -
LVCMOS, 1.2V LVCMOS12 0 1.2 0.6 -

PCI (Peripheral Component Interface),
33 MHz and 66 MHz, 3.3V

PCI33_3, PCI66_3

Per PCI Specificatio

>

2.5V & 3.3V

HSTL (High-Speed Transceiver Logic), HSTL_I, HSTL_II Vgegp— 0.5 Vgeg + 0.5 VRer 0.75

Class | & Il

HSTL, Class Il HSTL_”' VREF -0.5 VREF +0.5 VREF 0.90

HSTL, Class | & 11, 1.8V HSTL_I_18, HSTL_I_18 | Vggr—0.5 | VRgp+0.5 VRer 0.90

HSTL, Class Il 1.8V HSTL_”|_1 8 VREF -0.5 VREF +0.5 VREF 1.1

SSTL (Stub Terminated Transceiver Logic), SSTL3_I, SSTL3_II Vger—0.75 | Vggg +0.75 VRer 1.5

Class | & I, 3.3V

SSTL, Class | & II, 2.5V SSTL2_|, SSTL2_I VRer —0.75 | VRgg +0.75 VREF 1.25

SSTL, Class | &1, 1.8V SSTL18_I, SSTL18_ll VRep— 0.5 | Vggp+ 0.5 VREer 0.90

SSTL, Class Il, 1.5V SSTL15_11 VREF -0.2 VREF +0.2 VREF 0.75

LVDS (Low-Voltage Differential Signaling), LvDS_25, LVDS_33 1.25-0.125 | 1.25+0.125 0 -

2.5V & 3.3V

LVPECL (Low-Voltage Positive Emitter-Coupled LVPECL_25, LVPECL_33| 1.2-0.3 1.2+0.3 00 -

Logic), 2.5V & 3.3V

BLVDS (Bus LVDS), 2.5V BLVDS_25 1.3-0.125 | 1.3+0.125 00 -

Mini-LVDS, 2.5V & 3.3V MINI_LVDS_25, 1.2-0.125 | 1.2+0.125 00 -
MINI_LVDS_33

RSDS (Reduced Swing Differential Signaling), RSDS_25, RSDS_33 1.2-0.1 1.2+0.1 00 -

2.5V & 3.3V

TMDS (Transition Minimized Differential Signaling), | TMDS_33 3.0-0.1 3.0 +0.1 0 -

3.3V

PPDS (Point-to-Point Differential Signaling, PPDS_25, PPDS_33 1.25-0.1 1.25 + 0.1 0 -

Notes:
1. Input waveform switches between V|_and V.

Measurements are made at typical, minimum, and maximum Vggg values. Reported delays reflect worst case of these measurements. Vggg values

2
listed are typical.

3. Input voltage level from which measurement starts.

4

5

This is an input voltage reference that bears no relation to the Vger / Vyeas parameters found in IBIS models and/or noted in Figure 4.

The value given is the differential input voltage.
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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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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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CLB Switching Characteristics (SLICEM Only)
Table 40: CLB Switching Characteristics (SLICEM Only)

Speed Grade

Symbol Description Units
3 | AN | 2 | -
Combinatorial Delays
TiLo An —Dn LUT inputs to A to D outputs 0.21 0.26 0.26 0.46 | ns, Max
An — Dn LUT inputs through F7AMUX/F7BMUX to 0.37 0.43 0.43 0.77 | ns, Max
AMUX/CMUX output
Topas An — Dn LUT inputs through F7AMUX or F7BMUX and FBMUX | 0.37 0.46 0.46 0.84 | ns, Max
to BMUX output
Tito An — Dn LUT inputs through latch to AQ — DQ outputs 0.82 0.95 0.95 1.64 | ns, Max
Triro_LoaIc An —Dn LUT inputs to AQ — DQ outputs (latch as logic) 0.82 0.95 0.95 1.64 | ns, Max
Toprcya An LUT inputs to COUT output 0.38 0.48 0.48 0.69 | ns, Max
Toprcys Bn LUT inputs to COUT output 0.38 0.49 0.49 0.71 | ns, Max
Torcyc Cn LUT inputs to COUT output 0.28 0.33 0.33 0.55 | ns, Max
TopcyD Dn LUT inputs to COUT output 0.28 0.35 0.35 0.52 | ns, Max
Taxcy AX input to COUT output 0.21 0.26 0.26 0.36 | ns, Max
Texcy BX input to COUT output 0.13 0.16 0.16 0.18 | ns, Max
Texcy CX input to COUT output 0.10 0.12 0.12 0.09 | ns, Max
Toxcy DX input to COUT output 0.09 0.11 0.11 0.09 | ns, Max
Teyp CIN input to COUT output 0.08 0.10 0.10 0.06 | ns, Max
Tcina CIN input to AMUX output 0.21 0.22 0.22 0.47 | ns, Max
Teins CIN input to BMUX output 0.30 0.31 0.31 0.57 | ns, Max
Teine CIN input to CMUX output 0.29 0.31 0.31 0.58 | ns, Max
TeinD CIN input to DMUX output 0.31 0.32 0.32 0.68 | ns, Max
Sequential Delays
Teko Clock to AQ — DQ outputs 045 | 053 | 053 | 074 |ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Toick/Tckpl AX — DX input to CLK on A — D flip-flops 0.42/ | 0.47/ | 047/ | 0.90/ | ns, Min
0.28 0.39 0.39 0.56
Tceck/Tekee CE input to CLK on A — D flip-flops 0.31/ | 0.37/ | 0.37/ | 0.59/ | ns, Min
-0.07 | -0.07 | -0.07 | -0.27
Tsrek/TcksR SR input to CLK on A — D flip-flops for XC devices 0.41/ | 0.42/ | 0.42/ | 0.68/ | ns, Min
0.02 0.02 0.02 | -0.29
SR input to CLK on A — D flip-flops for XA and XQ devices 0.41/ N/A 0.44/ 0.68/ | ns, Min
0.02 0.02 | -0.29
Teinek/TekeIN CIN input to CLK on A — D flip-flops 0.31/ 0.31/ 0.31/ 0.81/ | ns, Min
-0.17 | -0.13 | -0.13 | -0.42
Set/Reset
Trpw SR input minimum pulse width 0.41 0.48 0.48 1.37 | ns, Min
Tra Delay from SR input to AQ — DQ flip-flops 0.60 0.70 0.70 0.88 | ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops 0.60 0.65 0.65 0.90 | ns, Max
Frog Toggle frequency (for export control) 862 806 667 500 MHz
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Configuration Switching Characteristics

Table 47: Configuration Switching Characteristics(1)

Symbol Description Speed Grade Units
3 | AN | 2 | AL
Power-up Timing Characteristics
Tp @ PROGRAM_B Latency 4 4 4 5 ms, Max
Tpor®@ Power-on reset (50 ms ramp time)(®) 5/30 5/34 5/40 5/40 |ms, Min/Max
Power-on reset (10 ms ramp time) 5/25 5/29 5/35 5/40 |ms, Min/Max
TPROGRAM PROGRAM_B Pulse Width 500 500 500 500 ns, Min
Slave Serial Mode Programming Switching
Tocek/Teekp DIN Setup/Hold, slave mode 6.0/1.0 | 6.0/1.0 | 6.0/1.0 | 8.0/2.0 ns, Min
Tcco CCLK to DOUT 12 12 12 17 ns, Max
Fscek Slave mode external CCLK 80 80 80 50 MHz, Max
Slave SelectMAP Mode Programming Switching
Tsmpcek/Tsmeckp SelectMAP Data Setup/Hold 6.0/1.0 | 6.0/1.0 | 6.0/1.0 | 8.0/2.0 ns, Min
Tsmescek/Tsmeckes | CSI_B Setup/Hold 7.0/0.0 | 7.0/0.0 | 7.0/0.0 | 9.0/2.0 ns, Min
Tsmweek/Tsmeekw RDWR_B Setup/Hold 17.0/1.0|17.0/1.0 | 17.0/1.0 | 27.0/2.0 | ns, Min
TsMmckeso CSO_B clock to out 16 16 16 26 ns, Max
Tsmco CCLK to DATA out in readback 13 13 13 25 ns, Max
TsmckByY CCLK to BUSY out in readback 12 12 12 17 ns, Max
Maximum CCLK frequency (LX4, LX9, LX16, LX25, 50 50 50 25 MHz, Max
LX25T, LX45, LX45T, LX75, and LX75T only)
Famcck Maximum CCLK frequency (LX100 and LX100T in x8 40 40 40 20 MHz, Max
mode, LX150, and LX150T only)
Maximum CCLK frequency (LX100 and LX100T in x16 35 35 35 20 MHz, Max
mode only)
Maximum Readback CCLK frequency, including block 20 20 20 4 MHz, Max

RAM (LX4, LX9, LX16, LX25, LX25T, LX45, LX45T,
LX75, and LX75T only)

Maximum Readback CCLK frequency, ignoring block 50 50 50 30 MHz, Max
RAM (POST_CRC) (LX4, LX9, LX16, LX25, LX25T,

FREOCK LX45, LX45T, LX75, and LX75T only)
Maximum Readback CCLK frequency, including block 12 12 12 4 MHz, Max
RAM (LX100, LX100T, LX150, and LX150T only)
Maximum Readback CCLK frequency, ignoring block 35 35 35 20 MHz, Max
RAM (POST_CRC) (LX100, LX100T, LX150, and
LX150T only)
Boundary-Scan Port Timing Specifications
T1APTCK TMS and TDI Setup time before TCK 10 10 10 17 ns, Min
TrckTaP TMS and TDI Hold time after TCK 5.5 5.5 5.5 5.5 ns, Min
T1ekTDO TCK falling edge to TDO output valid 6.5 6.5 6.5 8 ns, Max
TrckH TCK clock minimum High time 12 12 12 21 ns, Min
Trek TCK clock minimum Low time 12 12 12 21 ns, Min
Frek Maximum configuration TCK clock frequency 33 33 33 18 MHz, Max
Frcke Maximum boundary-scan TCK clock frequency 33 33 33 18 MHz, Max
Frckaes Maximum AES key TCK clock frequency 2 2 2 2 MHz, Max
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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 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)() (Cont’d)

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

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

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

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

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

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

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

values for CLKFX_DIVIDE are limited to 1 through 4.

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

Speed Grade
Symbol Description -3 -3N -2 -1L Units
Min | Max | Min | Max | Min | Max | Min | Max
Operating Frequency Ranges
PSCLK_FREQ Frequency for the PSCLK 1 167 1 167 1 167 1 100 | MHz
(DCM_SP) or PROGCLK
(DCM_CLKGEN) input.
Input Pulse Requirements
PSCLK_PULSE PSCLK (DCM_SP) or PROGCLK 40 60 40 60 40 60 40 60 %
(DCM_CLKGEN) pulse width as a
percentage of the clock period.
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Table 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 75: Global Clock Setup and Hold With PLL in Source-Synchronous Mode

Speed Grade

Symbol Description Device Units
-3 -3N -2 -1L
Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(!)
TpspiLo/ TeHpLLo | No Delay Global Clock and IFF(2) | XC6SLX4 0.47/1.08 N/A 0.47/1.60 | 1.15/1.68 | ns
ot PLLn Source-Synchronous 'y sesi g 0.47/1.08 | 0.47/1.35 | 0.47/1.60 | 1.15/1.68 | ns
XC6SLX16 0.37/0.75 | 0.37/0.82 | 0.51/0.94 | 0.57/1.31 ns
XC6SLX25 0.69/1.06 | 0.69/1.06 | 0.69/1.06 | 1.86/1.67 ns
XCBSLX25T 0.69/1.06 | 0.69/1.06 | 0.69/1.06 N/A ns
XC6SLX45 0.57/1.05 | 0.65/1.10 | 0.65/1.18 | 1.02/1.65 ns
XC6SLX45T 0.57/1.06 | 0.65/1.10 | 0.65/1.18 N/A ns
XC6SLX75 0.86/1.04 | 0.87/1.04 | 0.90/1.04 | 1.34/1.55 ns
XC6SLX75T 0.86/1.04 | 0.87/1.04 | 0.90/1.04 N/A ns
XC6SLX100 0.53/1.13 | 0.54/1.13 | 0.55/1.13 | 0.89/2.39 ns
XCBSLX100T 0.53/1.13 | 0.54/1.13 | 0.55/1.13 N/A ns
XC6SLX150 0.50/1.31 | 0.51/1.31 | 0.52/1.31 | 1.02/1.72 ns
XC6SLX150T 0.50/1.31 | 0.51/1.31 0.52/1.31 N/A ns
XABSLX4 0.71/0.93 N/A 0.62/1.47 N/A ns
XABSLX9 0.71/0.93 N/A 0.62/1.47 N/A ns
XABSLX16 0.92/0.69 N/A 0.63/0.82 N/A ns
XABSLX25 0.99/0.94 N/A 0.96/0.94 N/A ns
XABSLX25T 0.99/0.94 N/A 1.04/0.94 N/A ns
XABSLX45 0.63/1.02 N/A 0.72/1.05 N/A ns
XABSLX45T 0.63/1.02 N/A 0.72/1.05 N/A ns
XABSLX75 0.88/0.89 N/A 1.02/0.89 N/A ns
XABSLX75T 0.88/0.89 N/A 1.02/0.89 N/A ns
XABSLX100 N/A N/A 1.25/0.96 N/A ns
XQ6SLX75 N/A N/A 1.02/0.89 | 1.34/1.55 ns
XQ6SLX75T 0.88/0.89 N/A 1.02/0.89 N/A ns
XQ6SLX150 N/A N/A 0.63/1.19 | 1.02/1.72 ns
XQ6SLX150T | 0.60/1.19 N/A 0.63/1.19 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 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 78: Duty Cycle Distortion and Clock-Tree Skew (Cont'd)

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

Teurioskew | /O clock tree skew across one clock region LX4 0.06 N/A 0.06 0.07 ns
LX9 0.06 0.06 0.06 0.07 ns
LX16 0.06 0.06 0.06 0.07 ns
LX25 0.06 0.06 0.06 0.07 ns
LX25T 0.06 0.06 0.06 N/A ns
LX45 0.06 0.06 0.06 0.07 ns
LX45T 0.06 0.06 0.06 N/A ns
LX75 0.06 0.06 0.06 0.07 ns
LX75T 0.06 0.06 0.06 N/A ns
LX100 0.06 0.06 0.06 0.07 ns
LX100T 0.06 0.06 0.06 N/A ns
LX150 0.06 0.06 0.06 0.07 ns
LX150T 0.06 0.06 0.06 N/A ns

Notes:

1. LXT devices are not available with a -1L speed grade. The LX4 is not available in -3N speed grade.

2. These parameters represent the worst-case duty cycle distortion observable at the pins of the device using LVDS output buffers. For cases where
other I/O standards are used, IBIS can be used to calculate any additional duty cycle distortion that might be caused by asymmetrical rise/fall times.

3. The Tckskew value represents the worst-case clock-tree skew observable between sequential /0 elements. Significantly less clock-tree skew exists
for 1/O registers that are close to each other and fed by the same or adjacent clock-tree branches. Use the Xilinx FPGA Editor and Timing Analyzer
tools to evaluate clock skew specific to your application.

4. The Tckskew is 0.43 ns for the XABSLX100 device using a -2 speed grade and 0.22 ns for the XC6SLX100 devices using the -2 speed grade.

Table 79: Package Skew

Symbol Description Device Package(?) Value Units
TPKGSKEW Package Skew(1) TQG144 N/A ps
LX4 CPG196 23 ps
CSG225 58 ps
TQG144 N/A ps
CPG196 23 ps
LX9 CSG225 58 ps
FT(G)256 88 ps
CSG324 64 ps
CPG196 19 ps
CSG225 70 ps
LX16
FT(G)256 71 ps
CSG324 54 ps
FT(G)256 90 ps
LX25 CSG324 61 ps
FG(G)484 84 ps
CSG324 48 ps
LX25T
FG(G)484 112 ps
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Table 81: Source-Synchronous Pin-to-Pin Setup/Hold and Clock-to-Out Using BUFIO2 (Contd)

Speed Grade

Symbol Description Device Units
-3 3N | 2 AL
Pin-to-Pin Clock-to-Out Using BUFIO2
TickoFcs OFF clock-to-out using BUFIO2 XC6SLX4 5.51 N/A 6.95 8.45 ns
clock XC6SLX9 5.51 5.89 6.95 8.45 ns

XC6SLX16 5.31 5.70 6.67 8.21 ns
XC6SLX25 5.53 6.00 7.02 8.72 ns
XCBSLX25T 5.53 6.00 7.02 N/A ns
XC6SLX45 5.76 6.18 7.22 8.77 ns
XC6SLX45T 5.76 6.18 7.22 N/A ns
XC6SLX75 5.94 6.46 7.57 9.72 ns
XC6SLX75T 5.94 6.46 7.57 N/A ns
XC6SLX100 6.09 6.53 7.60 9.66 ns
XCBSLX100T 6.09 6.53 7.60 N/A ns
XC6SLX150 6.29 6.69 7.81 9.94 ns
XC6SLX150T 6.29 6.69 7.81 N/A ns
XABSLX4 5.83 N/A 6.95 N/A ns
XABSLX9 5.83 N/A 6.95 N/A ns
XABSLX16 5.65 N/A 6.68 N/A ns
XABSLX25 5.85 N/A 7.03 N/A ns
XABSLX25T 5.85 N/A 7.03 N/A ns
XABSLX45 6.07 N/A 7.25 N/A ns
XABSLX45T 6.07 N/A 7.25 N/A ns
XABSLX75 6.26 N/A 7.57 N/A ns
XABSLX75T 6.26 N/A 7.57 N/A ns
XABSLX100 N/A N/A 7.48 N/A ns
XQ6SLX75 N/A N/A 7.57 9.72 ns
XQB6SLX75T 6.26 N/A 7.57 N/A ns
XQ6SLX150 N/A N/A 7.81 9.94 ns
XQ6SLX150T 6.62 N/A 7.81 N/A ns
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