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Table 3: eFUSE Programming Conditions(1)

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

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

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

3. An RpgygE resistor is required when programming the eFUSE AES key. When not programming or when eFUSE is not used, Xilinx
recommends connecting the Rgyse pin to Vecaux or GND. However, Rgyge can be unconnected.
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Table 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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SelectlO™ Interface DC Input and Output Levels
Table 7: Recommended Operating Conditions for User I1/0s Using Single-Ended Standards

/O Standard Vcco for Drivers(1) Vger for Inputs

V, Min V, Nom V, Max V, Min V, Nom V, Max
LVTTL 3.0 3.3 3.45
LVCMOS33 3.0 3.3 3.45
LVCMOS25 2.3 25 2.7
LVCMOS18 1.65 1.8 1.95
LVCMOS18_JEDEC 1.65 1.8 1.95
LVCMOS15 1.4 15 1.6
LVCMOS15_JEDEC 1.4 1.5 1.6
LVCMOS12 1.1 1.2 1.3 VRek is not used for these 1/O standards
LVCMOS12_JEDEC 1.1 1.2 1.3
PCI33_3@ 3.0 3.3 3.45
PCI66_3(2) 3.0 3.3 3.45
12C 2.7 3.0 3.45
SMBUS 2.7 3.0 3.45
SDIO 3.0 3.3 3.45
MOBILE_DDR 1.7 1.8 1.9
HSTL_I 1.4 1.5 1.6 0.68 0.75 0.9
HSTL_II 1.4 1.5 1.6 0.68 0.75 0.9
HSTL_III 1.4 15 1.6 - 0.9 -
HSTL_I_18 1.7 1.8 1.9 0.8 0.9 1.1
HSTL_II_18 1.7 1.8 1.9 - 0.9 -
HSTL_III_18 1.7 1.8 1.9 - 1.1 -
SSTL3_I 3.0 3.3 3.45 1.3 1.5 1.7
SSTL3_II 3.0 3.3 3.45 1.3 1.5 1.7
SSTL2_| 2.3 25 2.7 1.13 1.25 1.38
SSTL2_lI 2.3 25 2.7 1.13 1.25 1.38
SSTL18_1I 1.7 1.8 1.9 0.833 0.9 0.969
SSTL18_lI 1.7 1.8 1.9 0.833 0.9 0.969
SSTL15_lI 1.425 1.5 1.575 0.69 0.75 0.81

Notes:

1. Veeo range required when using 1/O standard for an output. Also required for MOBILE_DDR, PCI33_3, LVCMOS18_JEDEC,
LVCMOS15_JEDEC, and LVCMOS12_JEDEC inputs, and for LVCMOS25 inputs when Vecoayx = 3.3V.

2. For PCI systems, the transmitter and receiver should have common supplies for Vgco.
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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 21: GTP Transceiver User Clock Switching Characteristics(!)

Speed Grade
Symbol Description Conditions Units
-3 -3N -2 -1L
Frxout TXOUTCLK maximum frequency 320 320 270 N/A MHz
FRXREC RXRECCLK maximum frequency 320 320 270 N/A MHz
TRrx RXUSRCLK maximum frequency 320 320 270 N/A MHz
TRrx2 RXUSRCLK2 maximum frequency 1 byte interface 156.25 | 156.25 125 N/A MHz
2 byte interface 160 160 125 N/A MHz
4 byte interface 80 80 67.5 N/A MHz
Trx TXUSRCLK maximum frequency 320 320 270 N/A MHz
Trxo TXUSRCLK2 maximum frequency 1 byte interface 156.25 | 156.25 125 N/A MHz
2 byte interface 160 160 125 N/A MHz
4 byte interface 80 80 67.5 N/A MHz
Notes:
1. Clocking must be implemented as described in UG386: Spartan-6 FPGA GTP Transceivers User Guide.
Table 22: GTP Transceiver Transmitter Switching Characteristics
Symbol Description Condition Min Typ Max Units
TRTX TX Rise time 20%—-80% - 140 - ps
TETX TX Fall time 80%—20% - 120 - ps
TLLSKEW TX lane-to-lane skew(1) - - 400 ps
V1x00BVDPP Electrical idle amplitude - - 20 mV
TTXOOBTRANSITION Electrical idle transition time - - 50 ns
Tiz.125 Total Jitter(2) 3.125 Gb/s - - 0.35 ul
Dys.125 Deterministic Jitter(®) - - 0.15 ul
Tios Total Jitter(2) 2.5 Gb/s - - 0.33 ul
Dyss5 Deterministic Jitter(2) - - 0.15 ul
T162 Total Jitter(2) 1.62 Gb/s - - 0.20 ul
Dy1.62 Deterministic Jitter(2) - - 0.10 ul
Ty1205 Total Jitter(2) 1.25 Gb/s - - 0.20 ul
Dy 25 Deterministic Jitter(2) - - 0.10 ul
Tis14 Total Jitter(2) 614 Mb/s - - 0.10 ul
Dys14 Deterministic Jitter(2) - - 0.05 ul

Notes:
1. Using same REFCLK input with TXENPMAPHASEALIGN enabled for up to four consecutive GTP transceiver sites.
2. Using PLL_DIVSEL_FB =2, INTDATAWIDTH = 1. These values are NOT intended for protocol specific compliance determinations.
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Table 23: GTP Transceiver Receiver Switching Characteristics

Symbol Description Min | Typ Max | Units
TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data - 75 - ns
RxoosvDPP OOB detect threshold peak-to-peak 60 - 150 mV

RxssT Receiver spread-spectrum tracking(1) Modulated @ 33 KHz -5000 - 0 ppm
RxRrL Run length (CID) Internal AC capacitor bypassed - - 150 ul
CDR 2nd-order loop disabled -200 - 200 ppm
- Data/REFCLK PPM offset DR 2™-order PLL_RXDIVSEL_OUT =1 | —2000 - 2000 ppm
tolerance loop enabled PLL_RXDIVSEL_OUT =2 | -2000 | - 2000 ppm
PLL_RXDIVSEL_OUT =4 |-1000 | - 1000 ppm
SJ Jitter Tolerance(®
JT_SJ3 125 Sinusoidal Jitter(3) 3.125 Gb/s 0.4 - - ul
JT_Sds 5 Sinusoidal Jitter(3) 2.5 Gb/s 0.4 - - ul
JT_SJq 60 Sinusoidal Jitter(3) 1.62 Gb/s 0.5 - - ul
JT_SJq.05 Sinusoidal Jitter(3) 1.25 Gb/s 0.5 - - ul
JT_SJg14 Sinusoidal Jitter(3) 614 Mb/s 0.5 - - ul
SJ Jitter Tolerance with Stressed Eye(2)(5)
JT_TJSE; 125 Total Jitter with stressed eye® 3.125 Gb/s 0.65 - - ul
JT_SJSE3 105 Sinusoidal Jitter with stressed eye 3.125 Gb/s 0.1 - - ul
JT_TJSE, ; Total Jitter with stressed eye® 2.7 Gb/s 0.65 - - ul
JT_SJSE, 7 Sinusoidal Jitter with stressed eye 2.7 Gb/s 0.1 - - ul
Notes:

aroh~

Using PLL_RXDIVSEL_OUT =1, 2, and 4.

All jitter values are based on a Bit Error Ratio of 16712,
Using 80 MHz sinusoidal jitter only in the absence of deterministic and random jitter.
Composed of 0.37 Ul DJ in the form of ISl and 0.18 Ul RJ.

Measured using PRBS7 data pattern.

Endpoint Block for PCI Express Designs Switching Characteristics

The Endpoint block for PCI Express is available in the Spartan-6 LXT devices. Consult the Spartan-6 FPGA Integrated
Endpoint Block for PCI Express for further information.

Table 24: Maximum Performance for PCl Express Designs

Speed Grade
Symbol Description Units
-3 -3N -2 -1L
FpcieuseRr User clock maximum frequency 62.5 62.5 62.5 N/A MHz
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Switching Characteristics

All values represented in this data sheet are based on these

Table 26: Spartan-6 Device Speed Grade Designations

speed specifications: v1.20 for -3, -3N, and -2; and v1.08 for Soeed Grade Desianati
-1L. Switching characteristics are specified on a per-speed- Device peed tarade Designations
grade basis and can be designated as Advance, Advance Preliminary | Production
Preliminary, or Production. Each designation is defined as XC6SLX4(1) -3,-2, -1L
follows:
XC6SLX9 -3, -3N, -2, -1L
Advance XC6SLX16 -3, 3N, -2, -1L
Th(_ese specifications are based on simul_ations onl_y ar_wd are XCBSLX25 -3,-3N, -2, -1L
typically available soon after device design specifications
are frozen. Although speed grades with this designation are XCeSLX25T -3, 9N, -2
considered relatively stable and conservative, some under- XC6SLX45 -3,-3N, -2, -1L
reporting might still occur. XCBSLX45T -3,-3N, -2
Preliminary XCBSLX75 -3, -3N, -2, -1L
These specifications are based on complete ES XCBSLX75T -3, -3N, -2
(engineering sample)_ silico_n chgracteriz_ation. Devicgs and XCBSLX100 -3,-3N, -2, -1L
speed grades with this designation are intended to give a
better indication of the expected performance of production XCeSLX100T -3, -3N, -2
silicon. The probability of under-reporting delays is greatly XC6SLX150 -3,-3N, -2, -1L
reduced as compared to Advance data. XCBSLX150T -3,-3N, -2
Production XABSLX4 -3,-2
These specifications are released once enough production XABSLX9 -3,-2
silicon of a particular device family member has been XA6SLX16 3,2
characterized to provide full correlation between
specifications and devices over numerous production lots. XABSLX25 3,2
There is no under-reporting of delays, and customers XABSLX25T -3, -2
receive formal notification of any subsequent changes. XAGSLX45 3,2
Typically, the slowest speed grades transition to Production
before faster speed grades. XABSLX45T 3,2
P . XABSLX75 -3, -2
All specifications are always representative of worst-case
supply voltage and junction temperature conditions. XABSLX75T -3,-2
Since individual family members are produced at different XAGSLX100 -2
times, the migration from one category to another depends XQ6SLX75 -2, -1L
completely on the status of the fabrication process for each XQBSLX75T -3,-2
device.
XQ6SLX150 -2,-1L
The -1L speed grade refers to the lower-power Spartan-6
. XQ6SLX150T -3, -2
devices. The -3N speed grade refers to the Spartan-6
devices that do not support MCB functionality. Notes:

Table 26 correlates the current status of each Spartan-6
device on a per speed grade basis.

Testing of Switching Characteristics

1. The XC6SLX4 is not available in the -3N speed grade.

All devices are 100% functionally tested. Internal timing parameters are derived from measuring internal test patterns. Listed
below are representative values.

For more specific, more precise, and worst-case guaranteed data, use the values reported by the static timing analyzer and
back-annotate to the simulation net list. Unless otherwise noted, values apply to all Spartan-6 devices.
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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 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 33: Spartan-6 FPGA Vcco/GND Pairs per Bank

Package Devices Description Bank 0 Bank 1 Bank 2 Bank 3 Bank 4 Bank 5
Vceo/GND Pairs 3 3 2 3 N/A N/A
TQG144 LX
Maximum 1/O per Pair 8 8 13 8 N/A N/A
VCCO/GND Pairs 4 6 4 6 N/A N/A
CPG196 LX
Maximum 1/O per Pair 6 4 7 4 N/A N/A
Vcco/GND Pairs 4 4 4 4 N/A N/A
CSG225 LX
Maximum 1/O per Pair 10 10 9 10 N/A N/A
Vceo/GND Pairs 5 6 4 5 N/A N/A
FT(G)256 LX
Maximum 1/O per Pair 8 9 9 10 N/A N/A
Lx Veeo/GND Pairs 6 6 6 6 N/A N/A
Maximum 1/O per Pair 10 9 10 9 N/A N/A
CSG324 -
LT Vcco/GND Pairs 4 6 6 6 N/A N/A
Maximum 1/O per Pair 4 9 10 9 N/A N/A
Lx Vceo/GND Pairs 8 13 8 13 N/A N/A
Maximum 1/O per Pair 7 8 7 8 N/A N/A
CS(G)484 :
LXT Veco/GND Pairs 7 12 8 13 N/A N/A
Maximum 1/O per Pair 5 8 6 8 N/A N/A
Lx Vceo/GND Pairs 10 10 11 11 N/A N/A
Maximum 1/O per Pair 6 8 9 8 N/A N/A
FG(G)484 -
LXT Vceo/GND Pairs 6 10 11 10 N/A N/A
Maximum 1/O per Pair 7 8 7 8 N/A N/A
L5 Veeo/GND Pairs 12 15 10 16 N/A N/A
Maximum 1/O per Pair 3 7 8 7 N/A N/A
Vceo/GND Pairs 12 9 10 10 6 6
FG(G)676 LX75, LX100, LX150
Maximum 1/O per Pair 9 10 9 9 8 9
LXT Vceo/GND Pairs 10 8 10 8 7 7
Maximum 1/O per Pair 8 7 8 8 7 7
Lx Vcco/GND Pairs 17 14 17 14 7 8
Maximum 1/O per Pair 7 6 7 8 7 6
FG(G)900 :
T Vcoo/GND Pairs 15 14 13 14 7 8
Maximum 1/O per Pair 7 6 8 8 7 6
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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 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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Table 66: Global Clock Input to Output Delay With PLL in System-Synchronous Mode

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

LVCMOS25 Gilobal Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with PLL in System-Synchronous Mode.

TICKOFPLL Global Clock and OUTFF with PLL XC6SLX4 4.57 N/A 6.25 7.34 | ns
XC6SLX9 4.57 5.25 6.25 7.34 ns
XC6SLX16 4.41 4.64 5.39 6.92 ns
XC6SLX25 4.03 4.32 4.91 7.64 ns
XC6SLX25T 4.03 4.32 4.91 N/A ns
XC6SLX45 4.63 4.96 5.75 7.36 ns
XC6SLX45T 4.63 4.96 5.75 N/A ns
XC6SLX75 4.01 4.30 4.88 7.15 ns
XC6SLX75T 4.01 4.30 4.88 N/A ns
XC6SLX100 4.02 4.33 4.90 7.37 ns
XC6SLX100T 4.06 4.33 4.90 N/A ns
XC6SLX150 3.65 3.98 4.58 6.94 ns
XC6SLX150T 3.65 3.98 4.58 N/A ns
XABSLX4 4.88 N/A 6.13 N/A ns
XABSLX9 4.88 N/A 6.13 N/A ns
XABSLX16 4.74 N/A 5.27 N/A ns
XABSLX25 4.43 N/A 4.78 N/A ns
XABSLX25T 4.43 N/A 4.88 N/A ns
XABSLX45 4.94 N/A 5.62 N/A ns
XABSLX45T 4.94 N/A 5.62 N/A ns
XABSLX75 4.32 N/A 477 N/A ns
XABSLX75T 4.32 N/A 4.77 N/A ns
XAB6SLX100 N/A N/A 5.41 N/A ns
XQB6SLX75 N/A N/A 477 7.15 ns
XQ6SLX75T 4.32 N/A 4.77 N/A ns
XQ6SLX150 N/A N/A 4.60 6.94 ns
XQ6SLX150T 4.35 N/A 4.60 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. PLL output jitter is included in the timing calculation.
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Table 67: Global Clock Input to Output Delay With 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 PLL in Source-Synchronous Mode.

TICKOFPLL 0 Global Clock and OUTFF with PLL XC6SLX4 5.49 N/A 7.44 8.55 ns
XC6SLX9 5.49 6.29 7.44 8.55 ns
XC6SLX16 5.23 5.77 6.79 8.21 ns
XCBSLX25 5.00 5.35 6.10 8.54 ns
XC6SLX25T 5.00 5.35 6.10 N/A ns
XC6BSLX45 5.59 6.03 7.02 8.39 ns
XCBSLX45T 5.59 6.03 7.02 N/A ns
XC6SLX75 4.96 5.41 6.22 8.32 ns
XC6SLX75T 4.96 5.41 6.22 N/A ns
XC6SLX100 4.97 5.42 6.21 9.08 ns
XC6SLX100T 5.01 5.42 6.21 N/A ns
XC6SLX150 4.59 5.06 5.86 8.13 ns
XCBSLX150T 4.59 5.06 5.86 N/A ns
XABSLX4 5.79 N/A 7.32 N/A ns
XAB6SLX9 5.79 N/A 7.32 N/A ns
XA6SLX16 5.56 N/A 6.66 N/A ns
XABSLX25 5.40 N/A 5.97 N/A ns
XABSLX25T 5.40 N/A 6.07 N/A ns
XAB6SLX45 5.89 N/A 6.90 N/A ns
XABSLX45T 5.89 N/A 6.90 N/A ns
XABSLX75 5.27 N/A 6.12 N/A ns
XABSLX75T 5.27 N/A 6.12 N/A ns
XABSLX100 N/A N/A 6.80 N/A ns
XQ6SLX75 N/A N/A 6.12 8.32 ns
XQ6SLX75T 5.27 N/A 6.12 N/A ns
XQ6SLX150 N/A N/A 5.88 8.13 ns
XQ6SLX150T 5.21 N/A 5.88 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. PLL output jitter is included in the timing calculation.
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Table 68: Global Clock Input to Output Delay With DCM and PLL in System-Synchronous Mode

Speed Grade

Symbol Description Device 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

and PLL in DCM2PLL Mode.

TICKOFDCM. PLL Global Clock and OUTFF with DCM and PLL | XC6SLX4 4.78 N/A 6.32 7.09 ns
XC6SLX9 4.78 5.24 6.32 7.09 ns
XC6SLX16 4.70 5.12 5.94 6.63 ns
XC6SLX25 4.70 5.09 5.92 7.30 ns
XCBSLX25T 4.70 5.09 5.92 N/A ns
XC6SLX45 4.63 4.98 5.83 7.26 ns
XC6SLX45T 4.63 4.98 5.83 N/A ns
XC6SLX75 4.68 5.04 5.88 6.90 ns
XC6SLX75T 4.68 5.04 5.88 N/A ns
XC6SLX100 4.72 5.07 5.92 7.77 ns
XCBSLX100T 4.76 5.07 5.92 N/A ns
XC6SLX150 4.44 4.73 5.31 6.96 ns
XC6SLX150T 4.44 4.73 5.31 N/A ns
XABSLX4 5.07 N/A 6.18 N/A ns
XABSLX9 5.07 N/A 6.18 N/A ns
XABSLX16 5.22 N/A 5.77 N/A ns
XABSLX25 5.01 N/A 5.80 N/A ns
XABSLX25T 5.01 N/A 5.90 N/A ns
XABSLX45 4.93 N/A 5.67 N/A ns
XABSLX45T 4.93 N/A 5.67 N/A ns
XABSLX75 4.94 N/A 5.70 N/A ns
XABSLX75T 4.94 N/A 5.70 N/A ns
XABSLX100 N/A N/A 5.77 N/A ns
XQ6SLX75 N/A N/A 5.70 6.90 ns
XQ6SLX75T 4.94 N/A 5.70 N/A ns
XQ6SLX150 N/A N/A 5.31 6.96 ns
XQ6SLX150T 5.02 N/A 5.31 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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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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Date

Version

Description of Revisions

01/10/11

1.11

Production release of XC6SLX4 and XC6SLX9 in the specific speed grades listed in Table 26 and
Table 27 using ISE v12.4 software with speed specification v1.15 for the -4, -3, -3N, and -2 speed
grades. Added note 3 to Table 27. Also updated the -1L speed grade requirements to ISE v12.4
software with speed specification v1.06. Revised -3N definition throughout the document.

Added note 4 to Table 2 and updated note 5. Added information on Vgt to note 1 in Table 5.
Updated Networking Applications -3 values in Table 25 to match improvements made in ISE v12.4. In
Table 28, added note 1 and revised the T\g1p values for LVDS_33, LVDS_25, MINI_LVDS_33,
MINI_LVDS_25, RSDS_33, RSDS_25, TMDS_33. PPDS_33, and PPDS_25. Added note 3 to

Table 55.

02/11/11

As described in XCN11008: Product Discontinuation Notice For Spartan-6 LXT -4 Devices, the -4
speed specifications have been discontinued. As outlined in page 2 of the XCN, designers currently
using -4 speed specifications should rerun timing analysis using the new -3 speed specifications before
moving to a replacement device.

Updated the networking applications section of Table 25. Updated -2 speed specifications throughout
document and added note 3 to Table 27 advising designers to use the -2 speed specification update
(v1.17) with the ISE 12.4 software patch. Added F¢ kp)y to Table 37 and Table 38. Updated note 2 in
Table 39. Updated units for Tgyckcso and Tgpicco in Table 47. Updated -1L in Table 71. Removed
Note 2: Package delay information is available for these device/package combinations. This
information can be used to deskew the package from Table 79.

03/31/11

2.0

Production release of XC6SLX45 in the -1L speed grades listed in Table 26 and Table 27 using ISE
v13.1 software with -1L speed specification v1.06.

In Table 39, removed values in the -1L column and added note 3 as IODELAY2 only supports TapO for
lower-power devices. Updated copyright page 1 and Notice of Disclaimer.

05/20/11

2.1

Production release of XC6SLX100 and XC6SLX150 in the specific speed grades listed in Table 26 and
Table 27 using ISE v13.1 software with -1L speed specification v1.06. Updated Table 27 and Note 7
with changes per XCN11012: Speed File Change for -3N Devices. Revised Switching Characteristics
section for speed specifications: v1.18 for -3, -3N, and -2; including improvements in Table 73 through
Table 77 and Table 81.

Removed Memory Controller Block from the performance heading in Table 2 and revised Note 2. In
Table 4, added Note 1 to Cj and updated the description of Ry Term- Updated Note 1 in Table 5.
Updated Note 1 of Table 7. In Table 25, added and removed -1L specifications, increased the standard
performance DDRS specifications, removed the extended performance DDR3 row and updated Note 3
and Note 4. Clarified the introductory information for Table 28 and Table 30.

In Table 32: Revised Vjyag value for LVCMOS12; revised Vggg for LVDS_25, LVDS_33,
BLVDS_25,MINI_LVDS_25, MINI_LVDS_33, RSDS_25, and RSDS_33; revised Rggf for BLVDS_25
and TMDS_33; and added Note 4 and Note 5. Updated Note 2 and Note 3 in Table 39.

In Table 47, revised the values and description of Tpog including adding Note 3. Also in Table 47,
augmented the description and added specifications for Frgcck and removed XC6SLX4 from Fy ook
(maximum frequency, parallel mode (Master SelectMAP/BPI). Added BUFGMUX to Table 48 title.
Added Table 50.

In Table 52, revised specifications for Textrpyar @and FinyrrER- In Table 54 removed the 5 MHz <
CLKIN_FREQ_DLL parameter in the LOCK_DLL description. In both Table 56 and Table 57, removed
the 5 MHz < F «n parameter in the LOCK_FX description. In Table 58, updated description for
PSCLK_FREQ and PSCLK_PULSE.

Revised title and symbol of Table 70, added new speed specifications for -1L, and added Note 2.
Added Table 71.

07/11/11

2.2

Added the Automotive XA Spartan-6 and Defense-grade Spartan-6Q devices to all appropriate tables
while sometimes removing the XC6S nomenclature. Added expanded temperature range (Q) to all
appropriate tables. Updated Tgg_ packages in Table 1. Added Royt TeRrM t0 Table 4. Updated Note 2
on Table 13.

Production release of the XC6SLX4, XC6SLX9, XC6SLX16, XC6SLX25, XC6SLX75, XQ6SLX75, and
XQ6SLX150 in Table 26 and Table 27 using ISE v13.2 software with -1L speed specification v1.07.
Production release of the XA6SLX16, XABSLX25T, XABSLX45, XA6SLX45T, XQ6SLX75,
XQB6SLX75T, XQ6SLX150, and XQ6SLX150T in Table 26 and Table 27 using ISE v13.2 software with
-2 and -3 speed specification v1.19.

Added Table 29: IOB Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q
Devices(1). Updated CS(G)484 from CSG484 throughout data sheet. Clarified Note 3 in Table 39.

08/08/11

2.3

Production release of the XA6SLX25, XA6SLX75, and XA6SLX75T in Table 26 and Table 27 using ISE
v13.2 software with -2 and -3 speed specification v1.19.
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