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

Table 3: eFUSE Programming Conditions(1)

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

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

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

3. An RpgygE resistor is required when programming the eFUSE AES key. When not programming or when eFUSE is not used, Xilinx
recommends connecting the Rgyse pin to Vecaux or GND. However, Rgyge can be unconnected.
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Table 4: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Typ | Max | Units
VDRINT Data retention Vg nt Voltage (below which configuration data might be lost) 0.8 - - \
Vpraux | Data retention Vcayyx voltage (below which configuration data might be lost) 2.0 - - \Y
| VRer leakage current per pin for commercial (C) and industrial (I) devices -10 - 10 MA
REF VRer leakage current per pin for expanded (Q) devices -15 - 15 HA
Input or output leakage current per pin (sample-tested) for commercial (C) and industrial | —10 - 10 pA
I, (I) devices
Input or output leakage current per pin (sample-tested) for expanded (Q) devices -15 - 15 HA
All pins except PROGRAM_B, DONE, and -20 - 20 HA
| Leakage current on pins during hot JTAG pins when HSWAPEN = 1
HS | socketing with FPGA unpowered PROGRAM_B, DONE, and JTAG pins, or other lus + Irpy uA
pins when HSWAPEN = 0
cin® Die input capacitance at the pad - - 10 pF
Pad pull-up (when selected) @ V,\ =0V, Voo = 3.3V or Vecaux = 3.3V 200 - 500 pA
Pad pull-up (when selected) @ V,\ =0V, Voo = 2.5V or Vogaux = 2.5V 120 - 350 pA
IRPU Pad pull-up (when selected) @ V| =0V, Voo = 1.8V 60 - 200 pA
Pad pull-up (when selected) @ V=0V, Voo = 1.5V 40 - 150 pA
Pad pull-up (when selected) @ V| =0V, Voo = 1.2V 12 - 100 pA
| Pad pull-down (when selected) @ V|\ = Veeo, Vecaux = 3-3V 200 - 550 pA
APD Pad pull-down (when selected) @ V\\ = Veco, Veocaux = 2-5V 140 - 400 pA
Igar7® | Battery supply current - - 150 | nA
Rpt® Resistance of optional input differential termination circuit, Vecaux = 3.3V - 100 - Q
Thevenin equivalent resistance of programmable input termination to Vco 23 25 55 Q
(UNTUNED_SPLIT_25) for commercial (C) and industrial () devices
Thevenin equivalent resistance of programmable input termination to Veco 20 25 55 Q
(UNTUNED_SPLIT_25) for expanded (Q) devices
Thevenin equivalent resistance of programmable input termination to Voo 39 50 72 Q
R ) (UNTUNED_SPLIT_50) for commercial (C) and industrial (I) devices
IN_TERM Thevenin equivalent resistance of programmable input termination to Vco 32 50 74 Q
(UNTUNED_SPLIT_50) for expanded (Q) devices
Thevenin equivalent resistance of programmable input termination to Vco 56 75 109 Q
(UNTUNED_SPLIT_75) for commercial (C) and industrial (l) devices
Thevenin equivalent resistance of programmable input termination to Voo 47 75 115 Q
(UNTUNED_SPLIT_75) for expanded (Q) devices
Thevenin equivalent resistance of programmable output termination (UNTUNED_25) 11 25 52 Q
Rout_Term | Thevenin equivalent resistance of programmable output termination (UNTUNED_50) 21 50 96 Q
Thevenin equivalent resistance of programmable output termination (UNTUNED_75) 29 75 145 Q
Notes:
1. The C;y measurement represents the die capacitance at the pad, not including the package.
2. Maximum value specified for worst case process at 25°C. LX75, LX75T, LX100, LX100T, LX150, and LX150T only.
3. Refer to IBIS models for Ryt variation and for values at Vocayx = 2.5V. IBIS values for Rpt are valid for all temperature ranges.
4. Vgco2 is not required for data retention. The minimum Voo for power-on reset and configuration is 1.65V.
5. Termination resistance to a Vgp/2 level.
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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 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.
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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 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 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

LVCMOSS33, Fast, 8 mA 1.34 | 146 | 159 | 1.82 | 2.07 | 221 | 241 | 3.03 | 2.07 | 221 | 241 | 3.03 ns
LVCMOSS33, Fast, 12 mA 134 | 146 | 159 | 1.82 | 165 | 1.79 | 199 | 262 | 1.65 | 1.79 | 1.99 | 2.62 ns
LVCMOSS33, Fast, 16 mA 134 | 146 | 159 | 1.82 | 165 | 1.79 | 1.99 | 262 | 1.65 | 1.79 | 1.99 | 2.62 ns
LVCMOSSS, Fast, 24 mA 134 | 146|159 | 182 | 1.65 | 1.79 | 1.99 | 262 | 1.65 | 1.79 | 1.99 | 2.62 ns
LVCMOS25, QUIETIO, 2 mA 082|094 | 1.07 | 1.31 | 481 | 495 | 515 | 579 | 481 | 495 | 515 | 5.79 ns
LVCMOS25, QUIETIO, 4 mA 082|094 |1.07| 1.31 | 370 | 3.84 | 404 | 466 | 3.70 | 3.84 | 4.04 | 4.66 ns
LVCMOS25, QUIETIO, 6 mA 082|094 | 1.07 | 1.31 | 3.46 | 3.60 | 3.80 | 4.38 | 3.46 | 3.60 | 3.80 | 4.38 ns
LVCMOS25, QUIETIO, 8 mA 082094 | 1.07 | 1.31 | 3.20 | 3.34 | 354 | 412 | 3.20 | 3.34 | 3.54 | 412 ns
LVCMOS25, QUIETIO, 12 mA 082|094 |107| 1.31 | 283 | 297 | 317 | 3.75 | 2.83 | 297 | 3.17 | 3.75 ns
LVCMOS25, QUIETIO, 16 mA 082094 | 1.07 | 1.31 | 264 | 2.78 | 298 | 3.64 | 264 | 2.78 | 2.98 | 3.64 ns
LVCMOS25, QUIETIO, 24 mA 082094 | 1.07 | 1.31 | 245 | 259 | 279 | 342 | 245 | 259 | 279 | 3.42 ns
LVCMOS25, Slow, 2 mA 082|094 |1.07 | 1.31 | 3.78 | 392 | 412 | 476 | 3.78 | 3.92 | 412 | 4.76 ns
LVCMOS25, Slow, 4 mA 082094 | 107 | 1.31 | 279 | 293 | 313 | 3.73 | 279 | 293 | 3.13 | 3.73 ns
LVCMOS25, Slow, 6 mA 082094 | 107 | 1.31 | 273 | 287 | 3.07 | 3.66 | 2.73 | 2.87 | 3.07 | 3.66 ns
LVCMOS25, Slow, 8 mA 082|094 | 107 | 1.31 | 248 | 262 | 282 | 3.42 | 248 | 262 | 2.82 | 3.42 ns
LVCMOS25, Slow, 12 mA 082094 | 107 | 1.31 | 201 | 215 | 235 | 295 | 2.01 | 215 | 235 | 2.95 ns
LVCMOS25, Slow, 16 mA 082094 | 107 | 1.31 | 201 | 215 | 235 | 295 | 201 | 215 | 235 | 2.95 ns
LVCMOS25, Slow, 24 mA 082|094 |107| 131 | 201 | 215 | 235 | 294 | 201 | 215 | 235 | 2.94 ns
LVCMOS25, Fast, 2 mA 082|094 | 1.07 | 1.31 | 3.35 | 349 | 369 | 431 | 3.35 | 3.49 | 3.69 | 4.31 ns
LVCMOS25, Fast, 4 mA 082094 | 107 | 1.31 | 225 | 239 | 259 | 322 | 225 | 239 | 259 | 3.22 ns
LVCMOS25, Fast, 6 mA 082|094 |1.07| 1.31 | 209 | 223 | 243 | 3.05 | 2.09 | 223 | 243 | 3.05 ns
LVCMOS25, Fast, 8 mA 082|094 | 1.07 | 1.31 | 202 | 216 | 2.36 | 298 | 2.02 | 2.16 | 2.36 | 2.98 ns
LVCMOS25, Fast, 12 mA 082094 107 | 131 | 156 | 1.70 | 190 | 252 | 1.56 | 1.70 | 1.90 | 2.52 ns
LVCMOS25, Fast, 16 mA 082|094 |107| 131 | 156 | 1.70 | 1.90 | 252 | 1.56 | 1.70 | 1.90 | 2.52 ns
LVCMOS25, Fast, 24 mA 082094 | 107 | 1.31 | 156 | 1.70 | 1.90 | 252 | 1.56 | 1.70 | 1.90 | 2.52 ns
LVCMOS18, QUIETIO, 2 mA 118 | 1.30 | 1.43 | 2.04 | 592 | 6.06 | 6.26 | 6.80 | 5.92 | 6.06 | 6.26 | 6.80 ns
LVCMOS18, QUIETIO, 4 mA 1.18 | 1.30 | 143 | 2.04 | 474 | 4.88 | 5.08 | 5.63 | 4.74 | 488 | 5.08 | 5.63 ns
LVCMOS18, QUIETIO, 6 mA 118 | 1.30 | 1.43 | 2.04 | 4.05 | 419 | 4.39 | 496 | 4.05 | 419 | 4.39 | 4.96 ns
LVCMOS18, QUIETIO, 8 mA 118 | 130 | 143 | 2.04 | 3.71 | 3.85 | 4.05 | 463 | 3.71 | 3.85 | 4.05 | 4.63 ns
LVCMOS18, QUIETIO, 12 mA 1.18 | 1.30 | 143 | 2.04 | 3.35 | 3.49 | 3.69 | 427 | 3.35 | 3.49 | 3.69 | 4.27 ns
LVCMOS18, QUIETIO, 16 mA 118 | 1.30 | 1.43 | 2.04 | 3.20 | 3.34 | 354 | 414 | 320 | 3.34 | 354 | 4.14 ns
LVCMOS18, QUIETIO, 24 mA 118 | 130 | 143 | 2.04 | 296 | 3.10 | 3.30 | 3.98 | 2.96 | 3.10 | 3.30 | 3.98 ns
LVCMOS18, Slow, 2 mA 1.18 | 1.30 | 143 | 2.04 | 462 | 476 | 496 | 554 | 462 | 476 | 4.96 | 5.54 ns
LVCMOS18, Slow, 4 mA 118 | 1.30 | 1.43 | 2.04 | 3.69 | 3.83 | 4.03 | 4.60 | 3.69 | 3.83 | 4.03 | 4.60 ns
LVCMOS18, Slow, 6 mA 118 | 1.30 | 1.43 | 2.04 | 3.00 | 3.14 | 3.34 | 3.94 | 3.00 | 3.14 | 3.34 | 3.94 ns
LVCMOS18, Slow, 8 mA 1.18 | 1.30 | 143 | 2.04 | 219 | 233 | 253 | 3.17 | 219 | 233 | 253 | 3.17 ns
LVCMOS18, Slow, 12 mA 118 | 130 | 143 | 2.04 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 ns
LVCMOS18, Slow, 16 mA 118 | 130 | 143 | 204 | 199 | 213 | 233 | 295 | 1.99 | 213 | 233 | 2.95 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
LVCMOS15, QUIETIO, 2 mA 1.05 1.23 5.63 5.83 5.63 5.83 ns
LVCMOS15, QUIETIO, 4 mA 1.05 1.23 4.75 4.95 4.75 4.95 ns
LVCMOS15, QUIETIO, 6 mA 1.05 1.23 4.21 4.41 4.21 4.41 ns
LVCMOS15, QUIETIO, 8 mA 1.05 1.23 4.05 4.25 4.05 4.25 ns
LVCMOS15, QUIETIO, 12 mA 1.05 1.23 3.74 3.94 3.74 3.94 ns
LVCMOS15, QUIETIO, 16 mA 1.05 1.23 3.52 3.72 3.52 3.72 ns
LVCMOS15, Slow, 2 mA 1.05 1.23 4.32 4.52 4.32 452 ns
LVCMOS15, Slow, 4 mA 1.05 1.23 3.58 3.78 3.58 3.78 ns
LVCMOS15, Slow, 6 mA 1.05 1.23 2.45 2.65 2.45 2.65 ns
LVCMOS15, Slow, 8 mA 1.05 1.23 2.46 2.66 2.46 2.66 ns
LVCMOS15, Slow, 12 mA 1.05 1.23 217 2.37 2.17 2.37 ns
LVCMOS15, Slow, 16 mA 1.05 1.23 2.15 2.35 2.15 2.35 ns
LVCMOS15, Fast, 2 mA 1.05 1.23 3.43 3.63 3.43 3.63 ns
LVCMOS15, Fast, 4 mA 1.05 1.23 242 2.62 2.42 2.62 ns
LVCMOS15, Fast, 6 mA 1.05 1.23 1.92 212 1.92 212 ns
LVCMOS15, Fast, 8 mA 1.05 1.23 1.87 2.07 1.87 2.07 ns
LVCMOS15, Fast, 12 mA 1.05 1.23 1.87 2.07 1.87 2.07 ns
LVCMOS15, Fast, 16 mA 1.05 1.23 1.87 2.07 1.87 2.07 ns
LVCMOS15_JEDEC, QUIETIO, 2 mA 1.10 1.28 5.64 5.84 5.64 5.84 ns
LVCMOS15_JEDEC, QUIETIO, 4 mA 1.10 1.28 4.75 4.95 4.75 4.95 ns
LVCMOS15_JEDEC, QUIETIO, 6 mA 1.10 1.28 4.21 4.41 4.21 4.41 ns
LVCMOS15_JEDEC, QUIETIO, 8 mA 1.10 1.28 4.06 4.26 4.06 4.26 ns
LVCMOS15_JEDEC, QUIETIO, 12 mA 1.10 1.28 3.75 3.95 3.75 3.95 ns
LVCMOS15_JEDEC, QUIETIO, 16 mA 1.10 1.28 3.53 3.73 3.53 3.73 ns
LVCMOS15_JEDEC, Slow, 2 mA 1.10 1.28 4.32 4.52 4.32 452 ns
LVCMOS15_JEDEC, Slow, 4 mA 1.10 1.28 3.56 3.76 3.56 3.76 ns
LVCMOS15_JEDEC, Slow, 6 mA 1.10 1.28 2.44 2.64 2.44 2.64 ns
LVCMOS15_JEDEC, Slow, 8 mA 1.10 1.28 2.47 2.67 2.47 2.67 ns
LVCMOS15_JEDEC, Slow, 12 mA 1.10 1.28 215 2.35 2.15 2.35 ns
LVCMOS15_JEDEC, Slow, 16 mA 1.10 1.28 2.15 2.35 2.15 2.35 ns
LVCMOS15_JEDEC, Fast, 2 mA 1.10 1.28 3.43 3.63 3.43 3.63 ns
LVCMOS15_JEDEC, Fast, 4 mA 1.10 1.28 242 2.62 242 2.62 ns
LVCMOS15_JEDEC, Fast, 6 mA 1.10 1.28 1.92 2.12 1.92 2.12 ns
LVCMOS15_JEDEC, Fast, 8 mA 1.10 1.28 1.87 2.07 1.87 2.07 ns
LVCMOS15_JEDEC, Fast, 12 mA 1.10 1.28 1.87 2.07 1.87 2.07 ns
LVCMOS15_JEDEC, Fast, 16 mA 1.10 1.28 1.87 2.07 1.87 2.07 ns
LVCMOS12, QUIETIO, 2 mA 0.98 1.16 6.54 6.74 6.54 6.74 ns
LVCMOS12, QUIETIO, 4 mA 0.98 1.16 5.12 5.32 5.12 5.32 ns
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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 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 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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Table 47: Configuration Switching Characteristics(!) (Cont'd)

Speed Grade
Symbol Description Units
3 | N | 2 | o
BPI Master Flash Mode Programming Switching®¥
TBPICCO(S) A[25:0], FCS_B, FOE_B, FWE_B, LDC outputs valid 15 15 15 20 ns, Max
after CCLK falling edge
TepiicCK Master BPI CCLK (output) delay 10/100 | 10/100 | 10/100 | 10/130 |ps, Min/Max
Terincc/TrPicCD Setup/Hold on D[15:0] data input pins 5.0/1.0 | 5.0/1.0 | 5.0/1.0 | 6.0/2.0 ns, Min
SPI Master Flash Mode Programming Switching(®)
Tspincc/Tspipced DIN, MISO0, MISO1, MISO2, MISOS3, Setup/Hold 5.0/1.0 | 5.0/1.0 | 5.0/1.0 | 7.0/1.0 ns, Min
before/after the rising CCLK edge
Tspiicck Master SPI CCLK (output) delay 0.4/7.0 | 0.4/7.0 | 0.4/7.0 |0.4/10.0 | ps, Min/Max
Tspicem MOSI clock to out 13 13 13 19 ns, Max
Tspiccec CSO_B clock to out 16 16 16 26 ns, Max
CCLK Output (Master Modes)
TmeekL Master CCLK clock duty cycle Low 40/60 %, Min/Max
TyvcekH Master CCLK clock duty cycle High 40/60 %, Min/Max
Fmcck Maximum frequency, serial mode (Master Serial/SPI) 40 40 40 30 MHz, Max
All devices
Maximum frequency, parallel mode (Master 40 40 40 25 MHz, Max
SelectMAP/BPI)
LX9, LX16, LX25, LX25T, LX45, LX45T, LX75, and
LX75T
Maximum frequency, parallel mode (Master 40 40 40 20 MHz, Max
SelectMAP/BPI)
LX100 and LX100T in x8 mode, LX150, and LX150T
Maximum frequency, parallel mode (Master 35 35 35 20 MHz, Max
SelectMAP/BPI)
LX100 and LX100T in x16 mode
FmcckToL Frequency Tolerance, master mode +50 +50 +50 +50 %
CCLK Input (Slave Modes)
TscekL Slave CCLK clock minimum Low time 5 5 5 8 ns, Min
TscckH Slave CCLK clock minimum High time 5 5 5 8 ns, Min
USERCCLK Input
TUSERGCLKL USERCCLK clock minimum Low time 12 12 12 16 ns, Min
TUSERCCLKH USERCCLK clock minimum High time 12 12 12 16 ns, Min
FuserccLk Maximum USERCCLK frequency 40 40 40 30 MHz, Max
Notes:

1 Maximum frequency and setup/hold timing parameters are for 3.3V and 2.5V configuration voltages.
2. To support longer delays in configuration, use the design solutions described in UG380: Spartan-6 FPGA Configuration User Guide.
3. Table 6 specifies the power supply ramp time.
4. BPI mode is not supported in:
o LX4, LX25, or LX25T devices
® X9 devices in the TQG144 package
® X9 or LX16 devices in the CPG196 package.
5. Only during configuration, the last edge is determined by a weak pull-up/pull-down resistor in the 1/0.

6. Defense-grade Spartan-6Q -2Q devices configure in single default SPI Master (x1) mode at T; = -55°C. During operation and when using all other

configuration functions, the minimum operating temperature is —40°C.
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DCM Switching Characteristics

Table 53: Operating Frequency Ranges and Conditions for the Delay-Locked Loop (DLL)(")

Symbol

Description

Speed Grade

-3

-3N

-2

Min

Max

Min ‘ Max

Min ‘ Max

Min

Max

Units

Input Frequency Ranges

CLKIN_FREQ_DLL

Frequency of the CLKIN clock
input when the CLKDV output is
not used.

2800)

2801)

5(2)

2500)

5(2)

175@)

MHz

Frequency of the CLKIN clock
input when using the CLKDV
output.

28003)

2801)

5(2)

2500)

5(2)

1331

MHz

Input Pulse Requirements

CLKIN_PULSE

CLKIN pulse width as a
percentage of the CLKIN period
for

CLKIN_FREQ_DLL < 150 MHz

40

60

40

60

40

60

40

60

%

CLKIN pulse width as a
percentage of the CLKIN period
for

CLKIN_FREQ_DLL > 150 MHz

45

55

45

55

45

55

45

55

%

Input Clock Jitter Tolerance

and Delay Path Variation*)

CLKIN_CYC_JITT_DLL_LF

Cycle-to-cycle jitter at the CLKIN
input for
CLKIN_FREQ_DLL < 150 MHz

+300

+300

+300

+300

ps

CLKIN_CYC_JITT_DLL_HF

Cycle-to-cycle jitter at the CLKIN
input for
CLKIN_FREQ_DLL > 150 MHz.

+150

+150

+150

+150

ps

CLKIN_PER_JITT_DLL

Period jitter at the CLKIN input.

ns

CLKFB_DELAY_VAR_EXT

Allowable variation of the off-chip
feedback delay from the DCM
output to the CLKFB input.

ns

Notes:

1. DLL specifications apply when using any of the DLL outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, or CLKDV.
2. When operating independently of the DLL, the DFS supports lower CLKIN_FREQ_DLL frequencies. See Table 55.
3. The CLKIN_DIVIDE_BY_2 attribute increases the effective input frequency range. When set to TRUE, the input clock frequency is divided by two as
it enters the DCM. Input clock frequencies for the clock buffer being used can be increased up to the Fy ax (see Table 48 and Table 49 for BUFG and
BUFIO2 limits). When used with CLK_FEEDBACK=2X, the input clock frequency matches the frequency for CLK2X, and is limited to

CLKOUT_FREQ_2X.

4. CLKIN_FREQ_DLL input jitter beyond these limits can cause the DCM to lose LOCK, indicated by the LOCKED output deasserting. The user must

then reset the DCM.

5. When using both DCMs in a CMT, both DCMs must be LOCKED.
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Table 54: Switching Characteristics for the Delay-Locked Loop (DLL)(")

Speed Grade

Symbol Description -3 -3N -2 -1L Units
Min | Max | Min | Max | Min | Max | Min | Max
Output Frequency Ranges
CLKOUT_FREQ_CLKO Frequency for the CLKO and
CLK180 outputs. 5 280 5 280 5 250 5 175 | MHz
CLKOUT_FREQ_CLK90 Frequency for the CLK90 and
CLK270 outputs. 5 200 5 200 5 200 5 175 | MHz
CLKOUT_FREQ_2X Frequency for the CLK2X and
CLK2X180 outputs. 10 | 375 | 10 | 375 10 | 334 10 | 250 | MHz
CLKOUT_FREQ_DV Frequency for the CLKDV output. 0.3125| 186 |0.3125| 186 |0.3125| 166 |0.3125| 88.6 | MHz
Output Clock Jitter(2)(3)4)
CLKOUT_PER_JITT_O Period jitter at the CLKO output. - |+100| - | 100 | - |+£100| - | +100 | ps
CLKOUT_PER_JITT_90 Period jitter at the CLK90 output. - | 150 | - +150 - +150 - +150 | ps
CLKOUT_PER_JITT_180 Period jitter at the CLK180 output. - | 150 | - +150 - +150 - +150 | ps
CLKOUT_PER_JITT_270 Period jitter at the CLK270 output. - | £150 | - | %150 - | %150 | - +150 | ps
CLKOUT_PER_JITT_2X Period jitter at the CLK2X and . _ )
CLK2X180 outputs. Maximum = +[0.5% of CLKIN period + 100] ps
CLKOUT_PER_JITT_DVA1 Period jitter at the CLKDV output
when performing integer division. - | #150 ) - | #150 ) - 1150 ) - | +150 | ps
CLKOUT_PER_JITT_DV2 Period jitter at the CLKDV output
when performing non-integer Maximum = +[0.5% of CLKIN period + 100] ps
division.
Duty Cycle(®
CLKOUT_DUTY_CYCLE_DLL | Duty cycle variation for the CLKO,
CLK90, CLK180, CLK270, CLK2X,
CLK2X180, and CLKDV outpults, Typical = +[1% of CLKIN period + 350] ps
including the BUFGMUX and clock
tree duty-cycle distortion.
Phase Alignment(4)
CLKIN_CLKFB_PHASE Phase offset between the CLKIN
and CLKFB inputs - | 150 | - +150 - +150 - +250
(CLK_FEEDBACK = 1X).
S
Phase offset between the CLKIN P
and CLKFB inputs - | 250 | - +250 - +250 - +350
(CLK_FEEDBACK = 2X).(6)
CLKOUT_PHASE_DLL Phase offset between DLL outputs . _ .
for CLKO to CLK2X (not CLK2X180). Maximum = £[1% of CLKIN period + 100] ps
Phase offset between DLL outputs Maximum =
o,
for all others. Maximum = £[1% of CLKIN period + 150] | %1700 | ps
period + 200]
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Table 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 64: Global Clock Input to Output Delay With DCM in System-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 System-Synchronous Mode.

TICKOFDCM Global Clock and OUTFF with DCM XC6SLX4 4.23 N/A 6.11 6.60 ns
XC6SLX9 4.23 517 6.11 6.60 ns
XC6SLX16 4.28 4.57 5.34 6.36 ns
XC6SLX25 3.95 4.18 4.59 6.91 ns
XCB6SLX25T 3.95 4.18 4.59 N/A ns
XC6BSLX45 4.37 4.70 5.50 6.85 ns
XC6SLX45T 4.37 4.70 5.50 N/A ns
XC6SLX75 3.90 4.23 4.77 6.31 ns
XC6SLX75T 3.90 4.23 4.77 N/A ns
XC6SLX100 3.86 4.16 4.66 7.25 ns
XC6SLX100T 3.90 4.16 4.66 N/A ns
XC6SLX150 4.03 4.33 4.83 6.63 ns
XC6SLX150T 4.03 4.33 4.83 N/A ns
XABSLX4 4.55 N/A 6.11 N/A ns
XAB6SLX9 4.55 N/A 6.11 N/A ns
XAGSLX16 4.62 N/A 5.33 N/A ns
XABSLX25 4.27 N/A 4.59 N/A ns
XABSLX25T 4.27 N/A 4.69 N/A ns
XAB6SLX45 4.69 N/A 5.50 N/A ns
XABSLX45T 4.69 N/A 5.50 N/A ns
XABSLX75 4.22 N/A 4.77 N/A ns
XABSLX75T 4.22 N/A 4.77 N/A ns
XABSLX100 N/A N/A 5.34 N/A ns
XQ6SLX75 N/A N/A 4.77 6.31 ns
XQ6SLX75T 4.22 N/A 4.77 N/A ns
XQ6SLX150 N/A N/A 4.96 6.63 ns
XQ6SLX150T 4.62 N/A 4.96 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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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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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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