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& XILINX.

Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

Table 1: Absolute Maximum Ratings() (Cont’d)

Symbol Description Units
DC -0.60to4.10| V
Commercial | 20% overshoot duration | -0.75t04.25| V
8% overshoot duration®) | -0.75t04.40| V
DC -0.60t03.95| V
ﬁ(ll):ser and dedicated Industrial 20% overshoot duration -0.75t04.15| V
4% overshoot duration(® |-0.75t04.40| V
DC -0.60t03.95| V
Expanded (Q)| 20% overshoot duration |-0.75t04.15| V
/O input voltage or voltage 4% overshoot duration® | -0.75t04.40 V
Viy and V1g® | applied to 3-state output, -

relative to GND®) 20% overshoot duration | -0.75t04.35| V
Commercial | 15% overshoot duration®®) | —-0.75t04.40 | V
10% overshoot duration | -0.75t04.45| V
Restricted to 20% overshoot duration -0.75t04.25| V
maximum of 100 user | Industrial 10% overshoot duration -0.75t04.35| V
VOs 8% overshoot duration®®) | -0.75t04.40| V
20% overshoot duration |-0.75t04.25| V
Expanded (Q)| 10% overshoot duration -0.75t04.35| V
8% overshoot duration®®) | -0.75t04.40| V
Tstg Storage temperature (ambient) —65 to 150 °C
Maximum soldering temperature(®) +260 °C

(TQG144, CPG196, CSG225, CSG324, CSG484, and FTG256)
TsoL Maximum soldering temperature(® (Pb-free packages: FGG484, FGG676, and FGG900) +250 °C
Maximum soldering temperature(® (Pb packages: CS484, FT256, FG484, FG676, and FG900) +220 °C
T, Maximum junction temperature(® +125 °C

Notes:

1.

Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions is not implied.
Exposure to Absolute Maximum Ratings conditions for extended periods of time might affect device reliability.

When programming eFUSE, Vg < Vecaux: Requires up to 40 mA current. For read mode, Vg can be between GND and 3.45 V.
1/0 absolute maximum limit applied to DC and AC signals. Overshoot duration is the percentage of a data period that the I/O is stressed

beyond 3.45V.

For I/O operation, refer to UG381: Spartan-6 FPGA SelectlO Resources User Guide.
Maximum percent overshoot duration to meet 4.40V maximum.
For soldering guidelines and thermal considerations, see UG385: Spartan-6 FPGA Packaging and Pinout Specification.
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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.

DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 4


http://www.xilinx.com

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

Quiescent Current

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

Table 5: Typical Quiescent Supply Current

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

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

LX16 6.0 6.0 6.0 4.0 mA

LX25 11.0 11.0 11.0 6.6 mA

LX25T 11.0 11.0 11.0 N/A mA

LX45 15.0 15.0 15.0 9.0 mA

LX45T 15.0 15.0 15.0 N/A mA

LX75 29.0 29.0 29.0 17.4 mA

LX75T 29.0 29.0 29.0 N/A mA

LX100 36.0 36.0 36.0 21.6 mA

LX100T 36.0 36.0 36.0 N/A mA

LX150 51.0 51.0 51.0 31.0 mA

LX150T 51.0 51.0 51.0 N/A mA

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

LX16 2.0 2.0 2.0 2.0 mA

LX25 2.0 2.0 2.0 2.0 mA

LX25T 2.0 2.0 2.0 N/A mA

LX45 3.0 3.0 3.0 3.0 mA

LX45T 3.0 3.0 3.0 N/A mA

LX75 4.0 4.0 4.0 4.0 mA

LX75T 4.0 4.0 4.0 N/A mA

LX100 5.0 5.0 5.0 5.0 mA

LX100T 5.0 5.0 5.0 N/A mA

LX150 7.0 7.0 7.0 7.0 mA

LX150T 7.0 7.0 7.0 N/A mA

DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 6



http://www.xilinx.com
http://www.xilinx.com/power

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

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 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
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 (Cont’d)

SSO Limit per Vcco/GND Pair
All TQG144, CPG196, All CS(G)484, FG(G)484,
Veeo 1/0 Standard Drive Slew CSG225, FT(G)256, and FG(G)676, FG(G)900, and
LX devices in CSG324 LXT devices in CSG324
Bank 0/2 Bank 1/3 Bank 0/2 Bank 1/3/4/5
Fast 38 43 38 43
2 Slow 46 52 46 48
QuietlO 57 64 57 59
Fast 21 24 21 23
4 Slow 26 31 26 27
QuietlO 33 32 33 30
Fast 15 17 15 16
6 Slow 19 22 19 19
QuietlO 25 23 25 19
Fast 12 15 12 14
LVCMOS25 8 Slow 15 18 15 16
QuietlO 21 19 21 16
2.5V Fast 1 3 1 1
12 Slow 2 7 2 4
QuietlO 3 8 3 8
Fast 1 3 1 1
16 Slow 3 7 3 3
QuietlO 4 9 4 8
Fast N/A 3 N/A 1
24 Slow N/A 5 N/A 2
QuietlO N/A 8 N/A 6
SSTL_2_10) 10 11 10 11
SSTL 2 11 ®) N/A 7 N/A 7
DIFF_SSTL_2_1® 30 33 30 33
DIFF_SSTL_2 113 N/A 21 N/A 24
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Table 34: SSO Limit per Voco/GND Pair (Cont’d)

SSO Limit per Vcco/GND Pair
All TQG144, CPG196, All CS(G)484, FG(G)484,
Veeo 1/0 Standard Drive Slew CSG225, FT(G)256, and FG(G)676, FG(G)900, and
LX devices in CSG324 LXT devices in CSG324
Bank 0/2 Bank 1/3 Bank 0/2 Bank 1/3/4/5

Fast 53 65 53 62
2 Slow 70 80 70 73

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

Fast 1 3 1 1

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

Fast 1 1 1

16 Slow 1 1 2

QuietlO 3 11 3 8

Fast 1 2 1 1

24 Slow 2 5 2 2

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

Table 39: IODELAY2 Switching Characteristics

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

Notes:

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

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

3. Spartan-6 -1L devices only support tap 0. See TRACE report for actual values.
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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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CLB Distributed RAM Switching Characteristics (SLICEM Only)

Table 41: CLB Distributed RAM Switching Characteristics (SLICEM Only)

Speed Grade

Symbol Description Units
3 | AN | 2 | -
Sequential Delays
TsHcko Clock to A — D outputs 1.26 1.55 1.55 2.35 | ns, Max
Clock to A — D outputs (direct output path) 0.96 1.20 1.20 1.87 | ns, Max
Setup and Hold Times Before/After Clock CLK
Tps/ToH AX —DX or Al = Dl inputs to CLK 0.59/ | 0.73/ | 0.73/ | 1.17/ | ns, Min
0.17 0.22 0.22 0.33
Tas/TaH Address An inputs to clock for XC devices 0.28/ | 0.32/ | 0.32/ | 0.26/ | ns, Min
0.35 0.42 0.42 0.71
Address An inputs to clock for XA and XQ devices 0.28/ N/A 0.32/ 0.26/ | ns, Min
0.51 0.51 0.71
Tws/TwH WE input to clock 0.31/ 0.37/ 0.37/ 0.59/ | ns, Min
-0.08 | —-0.08 | -0.08 | -0.27
Teeek/Tekee CE input to CLK 0.31/ | 0.37/ | 0.37/ | 059/ | ns, Min
-0.08 | —0.08 | —-0.08 | -0.27
CLB Shift Register Switching Characteristics (SLICEM Only)
Table 42: CLB Shift Register Switching Characteristics
Speed Grade
Symbol Description Units
-3 3N | 2 | -L
Sequential Delays
TREG Clock to A — D outputs 1.35 1.78 1.78 2.74 | ns, Max
Clock to A — D outputs (direct output path) 1.24 1.65 1.65 2.48 | ns, Max
Setup and Hold Times Before/After Clock CLK
Tws/TwH WE input to CLK 0.20/ 0.24/ 0.24/ 0.29/ | ns, Min
-0.07 | -0.07 | -0.07 | -0.27
Teeek/Tekee CE input to CLK for XC devices 0.30/ | 0.30/ | 0.30/ | 0.82/ | ns, Min
0.30 0.38 0.38 | -0.41
CE input to CLK for XA and XQ devices 0.32/ N/A 0.40/ 0.82/ | ns, Min
0.30 0.38 | -0.41
Tps/TpH AX — DX or Al — Dl inputs to CLK 0.07/ | 0.09/ | 0.09/ | 0.11/ | ns, Min
0.11 0.14 0.14 0.23
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Table 52: PLL Specification (Contd)

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

frequency. FPFDMAX = FCLKFB / CLKFBOUT_MULT
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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)(") (Cont’d)

Speed Grade
Symbol Description -3 -3N -2 -1L Units
Min | Max | Min | Max | Min | Max | Min | Max

LOCK_DLL®) When using the DLL alone: The time
from deassertion at the DCM’s reset
input to the rising transition at its
LOCKED output. When the DCM is - 5 - 5 - 5 - 5 ms
locked, the CLKIN and CLKFB
signals are in phase.
CLKIN_FREQ_DLL < 50 MHz.

When using the DLL alone: The time
from deassertion at the DCM’s reset
input to the rising transition at its
LOCKED output. When the DCM is - 0.60 - 0.60 - 0.60 - 0.60 | ms
locked, the CLKIN and CLKFB
signals are in phase.
CLKIN_FREQ_DLL > 50 MHz

Delay Lines
DCM_DELAY_STEP®) Finest delay resolution, averaged
over all steps. 10 40 10 40 10 40 10 40 ps
Notes:
1. The values in this table are based on the operating conditions described in Table 2 and Table 53.
2. Indicates the maximum amount of output jitter that the DCM adds to the jitter on the CLKIN input.
3.  For optimal jitter tolerance and faster LOCK time, use the CLKIN_PERIOD attribute.
4.  Some jitter and duty-cycle specifications include 1% of input clock period or 0.01 Ul. For example, this data sheet specifies a maximum jitter of

+(1% of CLKIN period + 150 ps). Assuming that the CLKIN frequency is 100 MHz, the equivalent CLKIN period is 10 ns. Since 1% of 10 nsis 0.1 ns
or 100 ps, the maximum jitter is (100 ps + 150 ps) = +250 ps.

A typical delay step size is 23 ps.

The timing analysis tools use the CLK_FEEDBACK = 1X condition for the CLKIN_CLKFB_PHASE value (reported as phase error). When using
CLK_FEEDBACK = 2X, add 100 ps to the phase error for the CLKIN_CLKFB_PHASE value (as shown in this table).

oo

Table 55: Recommended Operating Conditions for the Digital Frequency Synthesizer (DFS)(1)
Speed Grade

Symbol Description -3 -3N -2 -1L Units
Min | Max | Min ‘ Max | Min ‘ Max | Min | Max

Input Frequency Ranges(?

CLKIN_FREQ_FX Frequency for the CLKIN input. Also
described as Fg kn-

0.5 |3750@)| 0.5 |375(3) 0.5 |3330) 0.5 2000)| MHz

Input Clock Jitter Tolerance(®

CLKIN_CYC_JITT_FX_LF | Cycle-to-cycle jitter at the CLKIN input,
based on CLKFX output frequency: - |+300| - |+£300| - |[+300| - |[+300| ps

FCLKFX < 150 MHz.
CLKIN_CYC_JITT_FX_HF | Cycle-to-cycle jitter at the CLKIN input,

based on CLKFX output frequency: - | %150 - |#150| - |[+150| - |[=x150| ps
FCLKFX > 150 MHz.
CLKIN_PER_JITT_FX Period jitter at the CLKIN input. - +1 - +1 - +1 - +1 ns

Notes:

1. DFS specifications apply when using either of the DFS outputs (CLKFX or CLKFX180).

2. When using both DFS and DLL outputs on the same DCM, follow the more restrictive CLKIN_FREQ_DLL specifications in Table 53.

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 Fyax (see Table 48 and Table 49 for BUFG and
BUFIO2 limits).

4. CLKIN input jitter beyond these limits can cause the DCM to lose LOCK.
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Table 57: Switching Characteristics for the Digital Frequency Synthesizer DFS (DCM_CLKGEN)(1)

Symbol

Description

Speed Grade

-3

-3N -2

-1L

Min

Max

Min ] Max | Min \ Max

Min ] Max

Units

Output Frequency Ranges (DCM_CLKGEN)

CLKOUT_FREQ_FX

Frequency for the CLKFX and
CLKFX180 outputs

375

5 375 5 333

200

MHz

CLKOUT_FREQ_FXDV

Frequency for the CLKFXDV
output

0.15625

187.5

0.15625| 187.5 |0.15625| 166.5

0.15625

100

MHz

Output Clock Jitter(2)(3)

CLKOUT_PER_JITT_FX

Period jitter at the CLKFX and
CLKFX180 outputs.

Typical = +[0.2% of CLKFX period + 100]

ps

CLKOUT_PER_JITT_FXDV

Period jitter at the CLKFXDV
output.

Typical = +[0.2% of CLKFX period + 100]

ps

CLKFX_FREEZE_VAR

CLKFX period change in free
running oscillator mode at the
same temperature.
FCLKFX > 50 MHz

Maximum = +3% of CLKFX period

ps

CLKFX period change in free
running oscillator mode at the
same temperature.
FCLKFX < 50 MHz

Maximum = 5% of CLKFX period

ps

CLKFX_FREEZE_TEMP
_SLOPE

CLKFX period will change in
free_oscillator mode over
temperature. Add to
CLKFX_FREEZE_VAR to
determine total CLKFX period
change. Percentage change for
CLKFX period over 1°C.

Maximum = 0.1

%/°C

Duty Cycle(*)®5)

CLKOUT_DUTY_CYCLE_
FX

Duty cycle precision for the
CLKFX and CLKFX180 outputs,
including the BUFGMUX and
clock tree duty-cycle distortion

Maximum = +[1% of CLKFX period + 350]

ps

CLKOUT_DUTY_CYCLE_
FXDV

Duty cycle precision for the
CLKFXDV outputs, including the
BUFGMUX and clock tree
duty-cycle distortion

Maximum = £[1% of CLKFX period + 350]

ps

Lock Time

LOCK_FX@)

The time from deassertion at the
DCM’s Reset input to the rising
transition at its LOCKED output.
The DFS asserts LOCKED when
the CLKFX, CLKFX180, and
CLKFXDV signals are valid.
Lock time requires
CLKFX_DIVIDE < F|\/(0.50
MHz)

when: FCLKlN <50 MHz

50

50 50

50

ms

when: FCLK|N > 50 MHz

ms
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Table 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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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 76: Global Clock Setup and Hold With DCM and PLL in System-Synchronous Mode

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

Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(!)

TpspempLL! No Delay Global Clock and IFF(2) XC6SLX4 1.16/0.49 N/A 1.39/0.49 | 2.36/0.59 ns

TPHDOMPLL ph > gr']\f'j igi"ﬁ%%’gﬂﬂgg: XC6SLX9 1.16/0.44 | 1.37/0.44 | 1.39/0.44 | 2.36/059 | ns
XC6SLX16 1.44/-0.08 | 1.49/-0.04 | 1.62/—0.04 | 2.06/0.55 ns
XC6SLX25 1.52/0.42 | 1.65/0.42 | 1.83/0.42 | 2.52/0.43 ns
XC6SLX25T 1.52/0.42 | 1.65/0.42 | 1.83/0.42 N/A ns
XC6SLX45 1.54/0.39 | 1.59/0.39 | 1.75/0.39 | 2.48/0.76 ns
XC6SLX45T 1.54/0.39 | 1.59/0.39 | 1.75/0.39 N/A ns
XC6SLX75 1.72/0.41 1.80/0.41 1.99/0.41 2.60/0.75 ns
XC6SLX75T 1.72/0.41 | 1.80/0.41 | 1.99/0.41 N/A ns
XC6SLX100 1.34/0.51 1.46/0.51 1.64/0.51 2.12/0.90 ns
XC6SLX100T 1.34/0.51 1.46/0.51 1.64/0.51 N/A ns
XC6SLX150 1.30/0.60 | 1.40/0.60 | 1.55/0.60 | 2.57/0.97 ns
XC6SLX150T 1.30/0.60 | 1.40/0.60 | 1.55/0.60 N/A ns
XABSLX4 1.58/0.37 N/A 1.58/0.37 N/A ns
XABSLX9 1.58/0.37 N/A 1.58/0.37 N/A ns
XABSLX16 2.67/0.35 N/A 2.67/0.17 N/A ns
XABSLX25 1.74/0.27 N/A 1.95/0.27 N/A ns
XABSLX25T 1.74/0.27 N/A 2.03/0.27 N/A ns
XABSLX45 1.58/0.29 N/A 1.87/0.29 N/A ns
XABSLX45T 1.58/0.29 N/A 1.87/0.29 N/A ns
XABSLX75 1.74/0.24 N/A 2.11/0.24 N/A ns
XABSLX75T 1.74/0.24 N/A 2.11/0.24 N/A ns
XAB6SLX100 N/A N/A 2.64/0.82 N/A ns
XQ6SLX75 N/A N/A 2.11/0.24 | 2.60/0.75 ns
XQ6SLX75T 1.74/0.24 N/A 2.11/0.24 N/A ns
XQ6SLX150 N/A N/A 1.67/0.70 | 2.57/0.97 ns
XQ6SLX150T 1.50/0.70 N/A 1.67/0.70 N/A ns

Notes:

1.

Setup and Hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the Global Clock
input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the Global Clock input signal using
the fastest process, lowest temperature, and highest voltage. These measurements include CMT jitter; DCM CLKO driving PLL, PLL CLKOUTO

driving BUFG.

IFF = Input Flip-Flop or Latch
Use IBIS to determine any duty-cycle distortion incurred using various standards.
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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

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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