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

Table 2: Recommended Operating Conditions()

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

Notes:

1. All voltages are relative to ground.

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

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

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

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

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

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

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

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

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

11. VpgarT is required to maintain the battery backed RAM (BBR) AES key when Vcayx is not applied. Once Vcaux is applied, Vgart can be
unconnected. When BBR is not used, Xilinx recommends connecting to Veocayx or GND. However, Vgart can be unconnected.
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Table 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 10: Differential I/0 Standard DC Input and Output Levels

Viecm Vob Vocm Vou VoL
VO Standard | Whe | M| V,Min | V,Max |mV,Min| Y V, Min V, Max V,Min | V,Max

LVDS_33(G) 100 | 600 0.3 2.35 247 454 1.125 1.375 - -
LVDS_25()©) 100 | 600 0.3 2.35 247 454 1.125 1.375 - -
BLVDS_25()©) 100 - 0.3 2.35 240 460 Typical 50% Vcco - -
MINI_LVDS_33 200 | 600 0.3 1.95 300 600 1.0 1.4 - -
MINI_LVDS_25 200 | 600 0.3 1.95 300 600 1.0 1.4 - -
LVPECL_33(2)@3) 100 | 1000 0.3 2.8(1 Inputs only
LVPECL_25()@) 100 | 1000 0.3 1.95 Inputs only
RSDS_33(2(3) 100 - 0.3 15 100 400 1.0 1.4 - -
RSDS_25(2)(3) 100 - 0.3 1.5 100 400 1.0 1.4 - -
TMDS_33 150 | 1200 2.7 3.23M | 400 800 |Vggo—0.405| Voo —0.190 - -
PPDS_33()() 100 | 400 0.2 2.3 100 400 0.5 1.4 - -
PPDS_25()() 100 | 400 0.2 2.3 100 400 0.5 1.4 - -
DISPLAY_PORT 190 | 1260 0.3 2.35 - - Typical 50% Vo - -
DIFF_MOBILE_DDR | 100 - 0.78 1.02 - - - - 90% Veeo | 10% Voo
DIFF_HSTL_| 100 - 0.68 0.9 - - - - Veoo—-0.4| 04
DIFF_HSTL_II 100 - 0.68 0.9 - - - - Veco—0.4| 04
DIFF_HSTL_Ill 100 - 0.68 0.9 - - - - Veco—0.4| 04
DIFF_HSTL_I_18 100 - 0.8 1.1 - - - - Veco—-0.4 04
DIFF_HSTL_II_18 100 - 0.8 1.1 - - - - Veco—0.4| 04
DIFF_HSTL_IlI_18 100 - 0.8 1.1 - - - - Veco—-0.4| 04
DIFF_SSTL3_| 100 - 1.0 1.9 - - - - Vi1 +0.6 | Vo1 —0.6
DIFF_SSTL3_II 100 - 1.0 1.9 - - - - V7 +0.8 | Vq7-0.8
DIFF_SSTL2_| 100 - 1.0 15 - - - - Vo7 +0.61 | Vo7 —0.61
DIFF_SSTL2_lI 100 - 1.0 15 - - - - V7 +0.81 | V7 — 0.81
DIFF_SSTL18_| 100 - 0.7 1.1 - - - - V7 + 0.47 | V47— 0.47
DIFF_SSTL18_lI 100 - 0.7 11 - - - - Vi1 +0.6 | Vq7—-0.6
DIFF_SSTL15_lI 100 - 0.55 0.95 - - - - V7 +0.4 | Vo1 —0.4
Notes:

1. LVPECL_33 and TMDS_33 maximum Vg is the lower of V (maximum) or Vocaux — (Vip/2)
2. When Vcaux = 3.3V, the DCD can be higher than 5% for V gy < 0.7V when using these I/O standards: LVDS_25, LVDS_33, BLVDS_25,
LVPECL_25, LVPECL_33, RSDS_25, RSDS_33, PPDS_25, and PPDS_33.
3. The -1L devices require Vocaux = 2.5V when using the LVDS_25, LVDS_33, BLVDS_25, LVPECL_25, RSDS_25, RSDS_33, PPDS_25,
and PPDS_33 I/O standards on inputs. LVPECL_33 is not supported in the -1L devices.
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Table 17: GTP Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units
ViDIFF Differential peak-to-peak input voltage 200 800 2000 mV
RiN Differential input resistance 80 100 120 Q
Cext Required external AC coupling capacitor - 100 - nF
GTP Transceiver Switching Characteristics
Consult UG386: Spartan-6 FPGA GTP Transceivers User Guide for further information.
Table 18: GTP Transceiver Performance
Speed Grade
Symbol Description Units
-3 -3N -2 -1L
FaTPmax Maximum GTP transceiver data rate 3.2 3.2 2.7 N/A Gb/s
FGTPRANGE1 GTP transceiver data rate range when 1.88t032 | 1.88t032 | 1.88t02.7 N/A Gb/s
PLL_TXDIVSEL_OUT =1
FGTPRANGE2 GTP transceiver data rate range when 0.94t01.62 | 0.94t01.62 | 0.941t01.62 | N/A Gb/s
PLL_TXDIVSEL_OUT =2
FGTPRANGES GTP transceiver data rate range when 0.6t00.81 | 0.6t00.81 | 0.6to0 0.81 N/A Gb/s
PLL_TXDIVSEL_OUT =4
FaPLLMAX Maximum PLL frequency 1.62 1.62 1.62 N/A GHz
FepLLMIN Minimum PLL frequency 0.94 0.94 0.94 N/A GHz
Table 19: GTP Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Speed Grade
Symbol Description Units
-3 -3N -2 -1L
FeTPDRPCLK GTP transceiver DCLK (DRP clock) maximum frequency 125 125 100 N/A MHz
Table 20: GTP Transceiver Reference Clock Switching Characteristics
L . All LXT Speed Grades .
Symbol Description Conditions - Units
Min Typ Max
Feck | Reference clock frequency range 60 - 160 MHz
Trck | Reference clock rise time 20% — 80% - 200 - ps
Teck | Reference clock fall time 80% —20% - 200 - ps
Tpcrer | Reference clock duty cycle Transceiver PLL only 45 50 55 %
Tiock | Clock recovery frequency acquisition | Initial PLL lock - - 1 ms
time
Teprase | Clock recovery phase acquisition time | Lock to data after PLL has locked to - - 200 us
the reference clock
80%————\—————————"d——Af -
e Bt i (s Nttty
TroLk 1=
ds162_05_042109
Figure 3: Reference Clock Timing Parameters
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Production Silicon and ISE Software Status

In some cases, a particular family member (and speed grade) is released to production before a speed specification is

released with the correct label (Advance, Preliminary, Production). Any labeling discrepancies are corrected in subsequent
speed specification releases. Table 27 lists the production released Spartan-6 family member, speed grade, and the
minimum corresponding supported speed specification version and ISE® software revisions. The ISE software and speed

specifications listed are the minimum releases required for production. All subsequent releases of software and speed
specifications are valid.

Table 27: Spartan-6 Device Production Software and Speed Specification Release(1)

Speed Grade Designations(2)

Device 36) 3N 2@ AL
XC6SLX4 ISE 12.4 v1.15 N/A ISE 12.3 v1.12(05) ISE 13.2v1.07
XC6SLX9 ISE 12.4 v1.15 ISE 13.1 Update v1.18(7) ISE 12.3 v1.120) ISE 13.2 v1.07
XC6SLX16 ISE 12.1 v1.08 ISE 13.1 Update v1.18(7) ISE 11.5 v1.06 ISE 13.2 v1.07
XC6SLX25 ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) ISE 13.2v1.07
XC6SLX25T ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) N/A
XCBSLX45 ISE 12.1 v1.08 ISE 13.1 Update v1.18(7) ISE 11.5 v1.07 ISE 13.1 v1.06
XC6SLX45T ISE 12.1 v1.08 ISE 13.1 Update v1.18(7) ISE 12.1 v1.08 N/A
XC6SLX75 ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) ISE 13.2 v1.07
XC6SLX75T ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) N/A
XC6SLX100 ISE 12.2v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) ISE 13.1 v1.06
XC6SLX100T ISE 12.2v1.116) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) N/A
XC6SLX150 ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) ISE 13.1 v1.06
XC6SLX150T ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) N/A
XA6SLX4 ISE 13.2v1.19 N/A ISE 13.2v1.19 N/A
XABSLX9 ISE 13.2v1.19 N/A ISE 13.2 v1.19 N/A
XABSLX16 ISE 13.2v1.19 N/A ISE 13.2v1.19 N/A
XA6SLX25 ISE 13.2v1.19 N/A ISE 13.2v1.19 N/A
XA6SLX25T ISE 13.2v1.19 N/A ISE 13.2v1.19 N/A
XA6SLX45 ISE 13.2v1.19 N/A ISE 13.2v1.19 N/A
XA6SLX45T ISE 13.2v1.19 N/A ISE 13.2v1.19 N/A
XA6SLX75 ISE 13.2v1.19 N/A ISE 13.2v1.19 N/A
XA6SLX75T ISE 13.2v1.19 N/A ISE 13.2v1.19 N/A
XA6SLX100 N/A N/A ISE 13.3 v1.20 N/A
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Table 29: 10B Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q Devices(1)

Tiopi Tioop Tiotp
1/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -3 -2 -3 -2
LVDS_33 1.24 1.42 1.69 1.89 3000 3000 ns
LVDS_25 1.08 1.26 1.79 1.99 3000 3000 ns
BLVDS_25 1.09 1.27 1.86 2.06 1.86 2.06 ns
MINI_LVDS_33 1.25 1.43 1.71 1.91 3000 3000 ns
MINI_LVDS_25 1.08 1.26 1.79 1.99 3000 3000 ns
LVPECL_33 1.25 1.43 N/A N/A N/A N/A ns
LVPECL_25 1.09 1.27 N/A N/A N/A N/A ns
RSDS_33 (point to point) 1.24 1.42 1.71 1.91 3000 3000 ns
RSDS_25 (point to point) 1.08 1.26 1.79 1.99 3000 3000 ns
TMDS_33 1.29 1.47 1.68 1.88 3000 3000 ns
PPDS_33 1.25 1.43 1.71 1.91 3000 3000 ns
PPDS_25 1.08 1.26 1.82 2.02 3000 3000 ns
PCI33_3 1.14 1.32 3.81 4.01 3.81 4.01 ns
PCl66_3 1.14 1.32 3.81 4.01 3.81 4.01 ns
DISPLAY_PORT 1.09 1.27 3.29 3.49 3.29 3.49 ns
12C 1.40 1.58 11.70 11.90 11.70 11.90 ns
SMBUS 1.40 1.58 11.70 11.90 11.70 11.90 ns
SDIO 1.43 1.61 2.78 2.98 2.78 2.98 ns
MOBILE_DDR 1.01 1.19 2.50 2.70 2.50 2.70 ns
HSTL_I 1.01 1.19 1.80 2.00 1.80 2.00 ns
HSTL_II 1.01 1.19 1.86 2.06 1.86 2.06 ns
HSTL_III 1.07 1.25 1.81 2.01 1.81 2.01 ns
HSTL_I_18 1.05 1.23 1.91 2.1 1.91 2.1 ns
HSTL_II _18 1.05 1.23 1.99 219 1.99 2.19 ns
HSTL_IIl _18 1.13 1.31 1.93 213 1.93 2.13 ns
SSTL3_I 1.65 1.83 1.97 217 1.97 217 ns
SSTL3_II 1.65 1.83 2.15 2.35 2.15 2.35 ns
SSTL2_| 1.37 1.55 1.91 2.11 1.91 2.11 ns
SSTL2_1I 1.37 1.55 2.00 2.20 2.00 2.20 ns
SSTL18_1I 0.99 1.17 1.77 1.97 1.77 1.97 ns
SSTL18_lI 1.00 1.18 1.80 2.00 1.80 2.00 ns
SSTL15_lI 1.00 1.18 1.81 2.01 1.81 2.01 ns
DIFF_HSTL_I 1.01 1.19 1.91 2.1 1.91 2.1 ns
DIFF_HSTL_II 1.00 1.18 1.86 2.06 1.86 2.06 ns
DIFF_HSTL_II 1.00 1.18 1.83 2.03 1.83 2.03 ns
DIFF_HSTL_I_18 1.04 1.22 1.93 213 1.93 2.13 ns
DIFF_HSTL_II_18 1.04 1.22 1.83 2.03 1.83 2.03 ns
DIFF_HSTL_II_18 1.04 1.22 1.83 2.03 1.83 2.03 ns
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Table 29: 10B Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q Devices(1) (Cont'd)

Tiopi Tioop Tiotp

1/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -3 -2 -3 -2
LVCMOSS33, Slow, 6 mA 1.41 1.59 2.79 2.99 2.79 2.99 ns
LVCMOS33, Slow, 8 mA 1.41 1.59 2.79 2.99 2.79 2.99 ns
LVCMOSS33, Slow, 12 mA 1.41 1.59 2.53 2.73 2.53 2.73 ns
LVCMOSS3, Slow, 16 mA 1.41 1.59 2.45 2.65 2.45 2.65 ns
LVCMOSS33, Slow, 24 mA 1.41 1.59 242 2.62 2.42 2.62 ns
LVCMOSS33, Fast, 2 mA 1.41 1.59 4.05 4.25 4.05 4.25 ns
LVCMOSS33, Fast, 4 mA 1.41 1.59 2.66 2.86 2.66 2.86 ns
LVCMOSS33, Fast, 6 mA 1.41 1.59 2.46 2.66 2.46 2.66 ns
LVCMOSS33, Fast, 8 mA 1.41 1.59 2.21 2.41 2.21 2.41 ns
LVCMOSSS, Fast, 12 mA 1.41 1.59 1.80 2.00 1.80 2.00 ns
LVCMOSS33, Fast, 16 mA 1.41 1.59 1.80 2.00 1.80 2.00 ns
LVCMOSS3S, Fast, 24 mA 1.41 1.59 1.80 2.00 1.80 2.00 ns
LVCMOS25, QUIETIO, 2 mA 0.89 1.07 5.00 5.20 5.00 5.20 ns
LVCMOS25, QUIETIO, 4 mA 0.89 1.07 3.85 4.05 3.85 4.05 ns
LVCMOS25, QUIETIO, 6 mA 0.89 1.07 3.60 3.80 3.60 3.80 ns
LVCMOS25, QUIETIO, 8 mA 0.89 1.07 3.34 3.54 3.34 3.54 ns
LVCMOS25, QUIETIO, 12 mA 0.89 1.07 2.98 3.18 2.98 3.18 ns
LVCMOS25, QUIETIO, 16 mA 0.89 1.07 2.79 2.99 2.79 2.99 ns
LVCMOS25, QUIETIO, 24 mA 0.89 1.07 2.64 2.84 2.64 2.84 ns
LVCMOS25, Slow, 2 mA 0.89 1.07 3.96 4.16 3.96 4.16 ns
LVCMOS25, Slow, 4 mA 0.89 1.07 2.96 3.16 2.96 3.16 ns
LVCMOS25, Slow, 6 mA 0.89 1.07 2.88 3.08 2.88 3.08 ns
LVCMOS25, Slow, 8 mA 0.89 1.07 2.63 2.83 2.63 2.83 ns
LVCMOS25, Slow, 12 mA 0.89 1.07 2.15 2.35 2.15 2.35 ns
LVCMOS25, Slow, 16 mA 0.89 1.07 2.15 2.35 2.15 2.35 ns
LVCMOS25, Slow, 24 mA 0.89 1.07 215 2.35 2.15 2.35 ns
LVCMOS25, Fast, 2 mA 0.89 1.07 3.52 3.72 3.52 3.72 ns
LVCMOS25, Fast, 4 mA 0.89 1.07 2.43 2.63 2.43 2.63 ns
LVCMOS25, Fast, 6 mA 0.89 1.07 2.23 2.43 2.23 2.43 ns
LVCMOS25, Fast, 8 mA 0.89 1.07 2.16 2.36 2.16 2.36 ns
LVCMOS25, Fast, 12 mA 0.89 1.07 1.70 1.90 1.70 1.90 ns
LVCMOS25, Fast, 16 mA 0.89 1.07 1.70 1.90 1.70 1.90 ns
LVCMOS25, Fast, 24 mA 0.89 1.07 1.70 1.90 1.70 1.90 ns
LVCMOS18, QUIETIO, 2 mA 1.25 1.43 6.11 6.31 6.11 6.31 ns
LVCMOS18, QUIETIO, 4 mA 1.25 1.43 4.88 5.08 4.88 5.08 ns
LVCMOS18, QUIETIO, 6 mA 1.25 1.43 4.20 4.40 4.20 4.40 ns
LVCMOS18, QUIETIO, 8 mA 1.25 1.43 3.86 4.06 3.86 4.06 ns
LVCMOS18, QUIETIO, 12 mA 1.25 1.43 3.49 3.69 3.49 3.69 ns
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Table 29: 10B Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q Devices(1) (Cont'd)

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

Notes:

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

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

LVCMOS25, Fast, 12 mA.

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

Speed Grade
Symbol Description Units
-3 -3N -2 -1L
TioTPHZ T input to Pad high-impedance 1.39 1.59 1.59 1.91 ns
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Input Serializer/Deserializer Switching Characteristics

Table 37: ISERDES2 Switching Characteristics

L. Speed Grade .
Symbol Description Units
3 | AN | 2 | -
Setup/Hold for Control Lines
TlSCCK B|TSL|P/ TlSCKC BITSLIP BITSLIP pin Setup/Hold with respect to CLKDIV 0.16/ 0.20/ 0.31/ 0.34/ ns
B - -0.09 | -0.09 | -0.09 | -0.14
Tiscek ce/ Tiscke ce CE pin Setup/Hold with respect to CLK 0.71/ 0.71/ 0.97/ 1.39/ ns
B N -0.47 | -0.42 | -0.42 | -0.71
Setup/Hold for Data Lines
Tispek p/Tisckp D D pin Setup/Hold with respect to CLK 0.24/ 0.25/ 0.29/ 0.09/ ns
B B -0.15 | -0.05 | -0.05 | —0.05
T|SDCK DDLY /T|SCKD DDLY DDLY pin Setup/Hold with respect to CLK (usmg -0.25/ | -0.25/ | —0.25/ | —-0.54/ ns
B B IODELAY2) 0.30 0.42 0.56 0.67
TlSDCK D DDR /T|SCKD D DDR D pin Setup/Hold with respect to CLK at DDR mode -0.03/ | —-0.08/ | —0.03/ | -0.05/ ns
o T 0.04 0.16 0.18 0.12
Tispbck_ppLy_DDR/ D pin Setup/Hold with respect to CLK at DDR mode —-0.40/ | —0.40/ | -0.40/ | -0.71/ | ns
TlSCKD_DDLY_DDR (usmg IODELAY2) 0.48 0.53 0.71 0.86
Sequential Delays
Tiscko_aQ CLKDIV to out at Q pin 1.30 1.44 2.02 2.22 ns
FoLkpiv CLKDIV maximum frequency 270 262.5 250 125 MHz
Output Serializer/Deserializer Switching Characteristics
Table 38: OSERDES2 Switching Characteristics
. Speed Grade .
Symbol Description Units
3 | 3N | 2 | AL
Setup/Hold
Tospck o/Tosckp b D input Setup/Hold with respect to CLKDIV -0.03/ | -0.03/ | -0.03/ | =0.02/ | ns
- - 1.02 1.17 1.27 0.23
Tospck TTosckp T T input Setup/Hold with respect to CLK -0.05/ | -0.05/ | —0.05/ | -0.05/ | ns
- - 1.03 1.13 1.23 0.24
Toscck_oce/Toscke_ocE OCE input Setup/Hold with respect to CLK 0.12/ | 0.15/ | 0.24/ | 0.28/ ns
-0.03 | -0.03 | -0.08 | -0.17
TOSCCK TCE/TOSCKC TCE TCE input Setup/Hold with respect to CLK 0.14/ 0.17/ 0.27/ 0.31/ ns
- - -0.08 | -0.08 | -0.08 | —0.16
Sequential Delays
TOSCKO_OQ Clock to out from CLK to OQ 0.94 1.11 1.51 1.89 ns
Toscko_TQ Clock to out from CLK to TQ 0.94 1.11 1.51 1.91 ns
FeLkoiv CLKDIV maximum frequency 270 262.5 250 125 MHz
Notes:
1. Tospck_T2/Tosckp_t2 (T input setup/hold with respect to CLKDIV) are reported as Togpck_1/Tosckp_T in TRACE report.
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CLB Switching Characteristics (SLICEM Only)
Table 40: CLB Switching Characteristics (SLICEM Only)

Speed Grade

Symbol Description Units
3 | AN | 2 | -
Combinatorial Delays
TiLo An —Dn LUT inputs to A to D outputs 0.21 0.26 0.26 0.46 | ns, Max
An — Dn LUT inputs through F7AMUX/F7BMUX to 0.37 0.43 0.43 0.77 | ns, Max
AMUX/CMUX output
Topas An — Dn LUT inputs through F7AMUX or F7BMUX and FBMUX | 0.37 0.46 0.46 0.84 | ns, Max
to BMUX output
Tito An — Dn LUT inputs through latch to AQ — DQ outputs 0.82 0.95 0.95 1.64 | ns, Max
Triro_LoaIc An —Dn LUT inputs to AQ — DQ outputs (latch as logic) 0.82 0.95 0.95 1.64 | ns, Max
Toprcya An LUT inputs to COUT output 0.38 0.48 0.48 0.69 | ns, Max
Toprcys Bn LUT inputs to COUT output 0.38 0.49 0.49 0.71 | ns, Max
Torcyc Cn LUT inputs to COUT output 0.28 0.33 0.33 0.55 | ns, Max
TopcyD Dn LUT inputs to COUT output 0.28 0.35 0.35 0.52 | ns, Max
Taxcy AX input to COUT output 0.21 0.26 0.26 0.36 | ns, Max
Texcy BX input to COUT output 0.13 0.16 0.16 0.18 | ns, Max
Texcy CX input to COUT output 0.10 0.12 0.12 0.09 | ns, Max
Toxcy DX input to COUT output 0.09 0.11 0.11 0.09 | ns, Max
Teyp CIN input to COUT output 0.08 0.10 0.10 0.06 | ns, Max
Tcina CIN input to AMUX output 0.21 0.22 0.22 0.47 | ns, Max
Teins CIN input to BMUX output 0.30 0.31 0.31 0.57 | ns, Max
Teine CIN input to CMUX output 0.29 0.31 0.31 0.58 | ns, Max
TeinD CIN input to DMUX output 0.31 0.32 0.32 0.68 | ns, Max
Sequential Delays
Teko Clock to AQ — DQ outputs 045 | 053 | 053 | 074 |ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Toick/Tckpl AX — DX input to CLK on A — D flip-flops 0.42/ | 0.47/ | 047/ | 0.90/ | ns, Min
0.28 0.39 0.39 0.56
Tceck/Tekee CE input to CLK on A — D flip-flops 0.31/ | 0.37/ | 0.37/ | 0.59/ | ns, Min
-0.07 | -0.07 | -0.07 | -0.27
Tsrek/TcksR SR input to CLK on A — D flip-flops for XC devices 0.41/ | 0.42/ | 0.42/ | 0.68/ | ns, Min
0.02 0.02 0.02 | -0.29
SR input to CLK on A — D flip-flops for XA and XQ devices 0.41/ N/A 0.44/ 0.68/ | ns, Min
0.02 0.02 | -0.29
Teinek/TekeIN CIN input to CLK on A — D flip-flops 0.31/ 0.31/ 0.31/ 0.81/ | ns, Min
-0.17 | -0.13 | -0.13 | -0.42
Set/Reset
Trpw SR input minimum pulse width 0.41 0.48 0.48 1.37 | ns, Min
Tra Delay from SR input to AQ — DQ flip-flops 0.60 0.70 0.70 0.88 | ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops 0.60 0.65 0.65 0.90 | ns, Max
Frog Toggle frequency (for export control) 862 806 667 500 MHz
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Table 45: Device DNA Interface Port Switching Characteristics

L. Speed Grade .
Symbol Description Units
3 | N | 2 | -
TpnAssU Setup time on SHIFT before the rising edge of CLK 7 ns, Min
TDNASH Hold time on SHIFT after the rising edge of CLK 1 ns, Min
ToNnADSU Setup time on DIN before the rising edge of CLK 7 ns, Min
TDNADH Hold time on DIN after the rising edge of CLK 1 ns, Min
7 ns, Min
TpbNARSU Setup time on READ before the rising edge of CLK
1,000 ns, Max
TDNARH Hold time on READ after the rising edge of CLK 1 ns, Min
0.5 ns, Min
TpoNADCKO Clock-to-output delay on DOUT after rising edge of CLK
ns, Max
TDNACLKF(Z) CLK frequency MHz, Max
TDNACLKL CLK Low time 50 ns, Min
TDNACLKH CLK High time 50 ns, Min
Notes:
1. The minimum READ pulse width is 8 ns, the maximum READ pulse width is 1 ps.
2. Also applies to TCK when reading DNA through the boundary-scan port.
Table 46: Suspend Mode Switching Characteristics
Symbol Description Min Max | Units
Entering Suspend Mode
TSUSPENDHIGH_AWAKE Rising edge of SUSPEND pin to falling edge of AWAKE pin without glitch filter | 2.5 14 ns
TSUSPENDFILTER Adjustment to SUSPEND pin rising edge parameters when glitch filter enabled 31 430 ns
TsusPEND_GWE Rising edge of SUSPEND pin until FPGA output pins drive their defined - 15 ns
SUSPEND constraint behavior (without glitch filter)
TsusPEND_GTS Rising edge of SUSPEND pin to write-protect lock on all writable clocked - 15 ns
elements (without glitch filter)
TSUSPEND DISABLE Rising edge of the SUSPEND pin to FPGA input pins and interconnect - 1500 ns
B disabled (without glitch filter)
Exiting Suspend Mode
TSUSPENDLOW AWAKE Falling edge of the SUSPEND pin to rising edge of the AWAKE pin. Does not 7 75 ys
- include DCM or PLL lock time.
TsUSPEND_ENABLE Falling edge of the SUSPEND pin to FPGA input pins and interconnect re- 7 41 ys
enabled
TAWAKE_GWET Rising edge of the AWAKE pin until write-protect lock released on all writable - 80 ns
clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:1.
TAWAKE_GWES512 Rising edge of the AWAKE pin until write-protect lock released on all writable - 20.5 ps
clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:512.
TAWAKE_GTS1 Rising edge of the AWAKE pin until outputs return to the behavior described in - 80 ns
the FPGA application, using sw_clk:InternalClock and sw_gts_cycle:1.
TAWAKE_GTS512 Rising edge of the AWAKE pin until outputs return to the behavior described in - 20.5 us
the FPGA application, using sw_clk:InternalClock and sw_gts_cycle:512.
Tscp AWAKE Rising edge of SCP pins to rising edge of AWAKE pin 7 75 ps
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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 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 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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Spartan-6 Device Pin-to-Pin Input Parameter Guidelines

All devices are 100% functionally tested. The representative values for typical pin locations and normal clock loading are
listed in Table 70 through Table 77. Values are expressed in nanoseconds unless otherwise noted.

Table 70: Global Clock Setup and Hold Without DCM or PLL (No Delay)

Symbol Description Device Speed Grade Units
3 | 3N -2 AL
Input Setup and Hold Time Relative to Global Clock Input Signal for LWVCMOS25 Standard.(1)

Tpsno! TPHND No Delay Global Clock and IFF®) | XC6SLX4 0.10/1.56 N/A 0.10/1.83 | 0.07/2.54 | ns
without DCM or PLL XC6SLX9 0.10/1.56 | 0.10/1.57 | 0.10/1.84 | 0.07/254 | ns

XC6SLX16 0.12/1.42 | 0.12/1.48 | 0.12/1.64 | 0.13/2.19 ns

XC6SLX25 0.18/1.64 | 0.18/1.75 | 0.18/1.99 | 0.11/2.57 ns

XC6SLX25T 0.18/1.64 | 0.18/1.75 | 0.18/1.99 N/A ns

XC6SLX45 —0.08/1.80 | —0.08/1.95 | —0.08/2.27 | —0.17/2.74 | ns

XC6SLX45T —0.08/1.80 | —0.08/1.95 | —0.08/2.27 N/A ns

XC6SLX75 0.13/1.81 | 0.13/2.06 | 0.13/2.27 | -0.12/3.30 | ns

XC6SLX75T 0.13/1.81 0.13/2.06 | 0.13/2.27 N/A ns

XC6SLX100 —0.14/2.03 | —0.14/2.24 | -0.14/2.56 | —0.17/3.44 | ns

XC6SLX100T |-0.14/2.03 | —0.14/2.24 | -0.14/2.56 N/A ns

XC6SLX150 —0.24/2.42 | -0.24/2.74 | -0.24/2.95 | —0.60/3.75 | ns

XC6SLX150T | -0.24/2.42 | —0.24/2.74 | —0.24/2.95 N/A ns

XABSLX4 0.10/1.57 N/A 0.10/1.84 N/A ns

XABSLX9 0.10/1.57 N/A 0.10/1.84 N/A ns

XABSLX16 0.12/1.43 N/A 0.12/1.64 N/A ns

XABSLX25 0.18/1.65 N/A 0.18/1.99 N/A ns

XABSLX25T 0.18/1.65 N/A 0.18/1.99 N/A ns

XABSLX45 —0.08/1.82 N/A -0.08/2.27 N/A ns

XABSLX45T —0.08/1.82 N/A -0.08/2.27 N/A ns

XABSLX75 0.13/2.02 N/A 0.13/2.32 N/A ns

XABSLX75T 0.13/2.02 N/A 0.13/2.32 N/A ns

XABSLX100 N/A N/A 0.10/2.51 N/A ns

XQ6SLX75 N/A N/A 0.13/2.32 | -0.12/3.30 | ns

XQ6SLX75T 0.13/2.02 N/A 0.13/2.32 N/A ns

XQ6SLX150 N/A N/A —0.24/2.95 | -0.60/3.75 | ns

XQ6SLX150T | —0.24/2.74 N/A —0.24/2.95 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. 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 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 79: Package Skew (Cont’d)

Symbol Description Device Package(?) Value Units
TPKGSKEW Package Skew(1) CSG324 70 ps
CS(G)484 99 ps
LX45
FG(G)484 109 ps
FG(G)676 138 ps
CSG324 75 ps
LX45T CS(G)484 100 ps
FG(G)484 95 ps
CS(G)484 101 ps
LX75 FG(G)484 107 ps
FG(G)676 161 ps
CS(G)484 107 ps
LX75T FG(G)484 110 ps
FG(G)676 134 ps
CS(G)484 95 ps
LX100 FG(G)484 155 ps
FG(G)676 144 ps
CS(G)484 88 ps
FG(G)484 111 ps
LX100T
FG(G)676 147 ps
FG(G)900 134 ps
CS(G)484 84 ps
FG(G)484 103 ps
LX150
FG(G)676 115 ps
FG(G)900 121 ps
CS(G)484 83 ps
FG(G)484 88 ps
LX150T
FG(G)676 141 ps
FG(G)900 120 ps

Notes:
1. These values represent the worst-case skew between any two SelectlO resources in the package: shortest delay to longest delay from Pad to Ball.

2. Some of the devices are available in both Pb and Pb-free (additional G) packages as standard ordering options. See DS160: Spartan-6 Family
Overview for more information.

Table 80: Sample Window

Speed Grade
Symbol Description Device(1) Units
-3 -3N -2 -1L
Tsamp Sampling Error at Receiver Pins(®) All 510 510 530 740 ps
TsAMP_BUFIO2 Samplin? Error at Receiver Pins using All 430 430 450 590 ps
BUFIO2()

Notes:

1. LXT devices are not available with a -1L speed grade.

2. This parameter indicates the total sampling error of Spartan-6 FPGA DDR input registers, measured across voltage, temperature, and process. The
characterization methodology uses the DCM to capture the DDR input registers’ edges of operation. These measurements include:
- CLKO DCM jitter
- DCM accuracy (phase offset)
- DCM phase shift resolution
These measurements do not include package or clock tree skew.

3.  This parameter indicates the total sampling error of Spartan-6 FPGA DDR input registers, measured across voltage, temperature, and process. The
characterization methodology uses the BUFIO2 clock network and IODELAY2 to capture the DDR input registers’ edges of operation. These
measurements do not include package or clock tree skew.
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Date

Version

Description of Revisions

06/14/10

1.5

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

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

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

06/24/10

1.6

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

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

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

07/16/10

1.7

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

07/26/10

1.8

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

08/23/10

1.9

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

11/05/10

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

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

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

Updated Notice of Disclaimer.
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