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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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Quiescent Current

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

Table 5: Typical Quiescent Supply Current

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

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

LX16 6.0 6.0 6.0 4.0 mA

LX25 11.0 11.0 11.0 6.6 mA

LX25T 11.0 11.0 11.0 N/A mA

LX45 15.0 15.0 15.0 9.0 mA

LX45T 15.0 15.0 15.0 N/A mA

LX75 29.0 29.0 29.0 17.4 mA

LX75T 29.0 29.0 29.0 N/A mA

LX100 36.0 36.0 36.0 21.6 mA

LX100T 36.0 36.0 36.0 N/A mA

LX150 51.0 51.0 51.0 31.0 mA

LX150T 51.0 51.0 51.0 N/A mA

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

LX16 2.0 2.0 2.0 2.0 mA

LX25 2.0 2.0 2.0 2.0 mA

LX25T 2.0 2.0 2.0 N/A mA

LX45 3.0 3.0 3.0 3.0 mA

LX45T 3.0 3.0 3.0 N/A mA

LX75 4.0 4.0 4.0 4.0 mA

LX75T 4.0 4.0 4.0 N/A mA

LX100 5.0 5.0 5.0 5.0 mA

LX100T 5.0 5.0 5.0 N/A mA

LX150 7.0 7.0 7.0 7.0 mA

LX150T 7.0 7.0 7.0 N/A mA
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In Table 9 and Table 10, values for V,_and V, are recommended input voltages. Values for |5, and Igy are guaranteed over
the recommended operating conditions at the Vo and Vg test points. Only selected standards are tested. These are

chosen to ensure that all standards meet their specifications. The selected standards are tested at a minimum Vo with the
respective Vg, and Vgy voltage levels shown. Other standards are sample tested.

Table 9: Single-Ended I/O Standard DC Input and Output Levels

VO Standard Vi ViH VoL Vou loL lon
V, Min V, Max V, Min V, Max V, Max V, Min mA mA
LVTTL -0.5 0.8 2.0 4.1 0.4 24 Note 2 | Note 2
LVCMOS33 -0.5 0.8 2.0 4.1 0.4 Veco — 0.4 Note 2 | Note 2
LVCMOS25 -0.5 0.7 1.7 4.1 0.4 Veco—-0.4 | Note2 | Note?2
LVCMOS18 -0.5 0.38 0.8 4.1 0.45 Veco—0.45 | Note2 | Note 2
LVCMOS18 (-1L) -0.5 0.33 0.71 41 0.45 Veco — 0.45 Note 2 Note 2
LVCMOS18_JEDEC | -0.5 35% Veco 65% Vceco 4.1 0.45 Veco—0.45 | Note2 | Note 2
LVCMOS15 -0.5 0.38 0.8 4.1 25% Veco 75% Veco Note 3 | Note 3
LVCMOS15 (-1L) -0.5 0.33 0.71 4.1 25% Veeo 75% Veeo Note 3 | Note 3
LVCMOS15_JEDEC | -0.5 35% Veeo 65% Veeo 4.1 25% Veeo 75% Veeo Note 3 | Note 3
LVCMOS12 -0.5 0.38 0.8 4.1 0.4 Veco— 0.4 Note 4 | Note 4
LVCMOS12 (-1L) -0.5 0.33 0.71 41 0.4 Vcco — 0.4 Note 4 | Note 4
LVCMOS12_JEDEC | -0.5 35% Veco 65% Vcco 4.1 0.4 Veco—0.4 | Note4 | Note4
PCI33_3 -0.5 30% Veeo 50% Veeo Veco+ 0.5 | 10% Veco 90% Veeo 1.5 -0.5
PCl66_3 -0.5 30% Veeo 50% Vceo Veco +0.5 | 10% Veeo 90% Veeo 1.5 -0.5
12C -0.5 25% Veco 70% Veco 4.1 20% Veco - -
SMBUS -0.5 0.8 2.1 4.1 0.4 - -
SDIO -0.5 12.5% Voo 75% Veco 4.1 12.5% Voco | 75% Veco 0.1 -0.1
MOBILE_DDR -0.5 20% Veco 80% Vcco 4.1 10% Veeo | 90% Veco 0.1 -0.1
HSTL_I -0.5 Vger — 0.1 VRer + 0.1 4.1 0.4 Veco— 0.4 8 -8
HSTL_II -0.5 Vger — 0.1 Vger + 0.1 4.1 0.4 Voo — 0.4 16 -16
HSTL_III -0.5 Vger — 0.1 VRer + 0.1 4.1 0.4 Veeo — 0.4 24 -8
HSTL_I_18 -0.5 Vger — 0.1 VRer + 0.1 4.1 0.4 Veco— 0.4 11 -1
HSTL_Il_18 -0.5 Vger — 0.1 Vger + 0.1 4.1 0.4 Voco — 0.4 22 22
HSTL_III_18 -05 Vger — 0.1 VRer + 0.1 4.1 0.4 Veeo — 0.4 30 —11
SSTL3_I -0.5 Vgeg — 0.2 VRer + 0.2 4.1 Vi7-0.6 Vi7+0.6 8 -8
SSTL3_II -0.5 Vger - 0.2 Vger + 0.2 4.1 Vir-0.8 Vir+0.8 16 -16
SSTL2_| 05 Vger —0.15 Vger + 0.15 4.1 Vir—0.61 | Vir+0.61 8.1 -8.1
SSTL2_1I -0.5 VReg — 0.15 Vgeg + 0.15 4.1 V7 -0.81 V17 +0.81 16.2 -16.2
SSTL18_| 0.5 | Vpgp—0.125 | Vpggp+0.125 4.1 Vir—047 | Vip+0.47 6.7 -6.7
SSTL18_lI 05 Veer—0.125 | Vggg+0.125 4.1 Vir—0.60 | Vi7+0.60 134 | -134
SSTL15_lI -0.5 Vgeg — 0.1 Vgeg + 0.1 4.1 Vi7-04 Vi7+0.4 13.4 -13.4
Notes:
1. Tested according to relevant specifications.
2. Using drive strengths of 2, 4, 6, 8, 12, 16, or 24 mA.
3. Using drive strengths of 2, 4, 6, 8, 12, or 16 mA.
4. Using drive strengths of 2, 4, 6, 8, or 12 mA.
5. For more information, refer to UG381: Spartan-6 FPGA SelectlO Resources User Guide.
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GTP Transceiver DC Input and Output Levels

Table 16 summarizes the DC output specifications of the GTP transceivers in Spartan-6 FPGAs. Figure 1 shows the single-
ended output voltage swing. Figure 2 shows the peak-to-peak differential output voltage.

Consult UG386: Spartan-6 FPGA GTP Transceivers User Guide for further details.

Table 16: GTP Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DV Differential peak-to-peak input | External AC coupled 140 - 2000 mV
PPIN voltage
v Absolute input voltage DC coupled -400 - MGTAVTTRX | mV
IN MGTAVTTRX = 1.2V
Vv Common mode input voltage DC coupled - 3/4 - mV
CMIN MGTAVTTRX = 1.2V MGTAVTTRX
DV Differential peak-to-peak output | Transmitter output swing is set - - 1000 mV
PPOUT voltage(") to maximum setting
VseouT Single-ended output voltage swing(!) - - 500 mV
VemouTpe Common mode output voltage | Equation based MGTAVTTTX = Vggoyt/2 mV
Rin Differential input resistance 80 100 130 Q
Rout Differential output resistance 80 100 130 Q
Toskew Transmitter output skew - - 15 ps
CexT Recommended external AC coupling capacitor(® 75 100 200 nF
Notes:

1. The output swing and preemphasis levels are programmable using the attributes discussed in UG386: Spartan-6 FPGA GTP Transceivers User
Guide and can result in values lower than reported in this table.

2. Other values can be used as appropriate to conform to specific protocols and standards.

+V— P

] Single-Ended

] N Voltage

0
ds162_01_112009
Figure 1: Single-Ended Peak-to-Peak Voltage
+V — .
0 / \ / \ / \__ Differential
/ \ / \ / Voltage
-V — P-N — v

Figure 2: Differential Peak-to-Peak Voltage

Table 17 summarizes the DC specifications of the clock input of the GTP transceiver. Consult UG386:
Transceivers User Guide for further details.

ds162_02_112009
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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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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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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.

DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 19


http://www.xilinx.com

& XILINX.

Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

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

LVCMOS15, Slow, 8 mA 098 110 | 1.23 | 1.79 | 230 | 244 | 264 | 3.25 | 230 | 244 | 264 | 3.25 ns
LVCMOS15, Slow, 12 mA 098 | 110|123 | 1.79 | 203 | 217 | 237 | 299 | 2.03 | 217 | 2.37 | 2.99 ns
LVCMOS15, Slow, 16 mA 098 110|123 | 1.79 | 201 | 215 | 235 | 297 | 2.01 | 215 | 2.35 | 2.97 ns
LVCMOS15, Fast, 2 mA 098 110 | 1.23 | 1.79 | 3.29 | 343 | 3.63 | 424 | 3.29 | 343 | 3.63 | 4.24 ns
LVCMOS15, Fast, 4 mA 098 110 | 1.23 | 1.79 | 227 | 241 | 261 | 3.22 | 227 | 241 | 261 | 3.22 ns
LVCMOS15, Fast, 6 mA 098 110|123 | 1.79 | 1.78 | 1.92 | 212 | 274 | 1.78 | 1.92 | 212 | 2.74 ns
LVCMOS15, Fast, 8 mA 098 110|123 | 1.79 | 1.73 | 1.87 | 2.07 | 269 | 1.73 | 1.87 | 2.07 | 2.69 ns
LVCMOS15, Fast, 12 mA 098 110|123 | 1.79 | 1.73 | 1.87 | 2.07 | 264 | 1.73 | 1.87 | 2.07 | 2.64 ns
LVCMOS15, Fast, 16 mA 098 110|123 | 1.79 | 1.73 | 1.87 | 2.07 | 264 | 1.73 | 1.87 | 2.07 | 2.64 ns
LVCMOS15_JEDEC, QUIETIO,2mA | 1.03 | 1.15 | 1.28 | 149 | 549 | 5.63 | 5.83 | 6.37 | 549 | 563 | 5.83 | 6.37 ns
LVCMOS15_JEDEC, QUIETIO, 4 mA | 1.03 | 1.15 | 1.28 | 1.49 | 461 | 4.75 | 495 | 551 | 461 | 475 | 4.95 | 5.51 ns
LVCMOS15_JEDEC, QUIETIO, 6 mA | 1.03 | 1.15 | 1.28 | 1.49 | 4.07 | 4.21 | 441 | 497 | 4.07 | 421 | 4.41 | 497 ns
LVCMOS15_JEDEC, QUIETIO, 8 mA | 1.03 | 1.15 | 1.28 | 1.49 | 3.92 | 4.06 | 426 | 4.81 | 3.92 | 4.06 | 4.26 | 4.81 ns
LVCMOS15_JEDEC, QUIETIO, 12 mA| 1.03 | 1.15 | 1.28 | 1.49 | 3.54 | 3.68 | 3.88 | 451 | 3.54 | 3.68 | 3.88 | 4.51 ns
LVCMOS15_JEDEC, QUIETIO, 16 mA| 1.03 | 1.15 | 1.28 | 1.49 | 3.33 | 3.47 | 3.67 | 4.31 | 3.33 | 3.47 | 3.67 | 4.31 ns
LVCMOS15_JEDEC, Slow, 2 mA 1.03 | 115|128 | 1.49 | 418 | 4.32 | 452 | 513 | 418 | 4.32 | 452 | 513 ns
LVCMOS15_JEDEC, Slow, 4 mA 1.03 | 115|128 | 1.49 | 3.42 | 356 | 3.76 | 4.35 | 3.42 | 356 | 3.76 | 4.35 ns
LVCMOS15_JEDEC, Slow, 6 mA 1.03 | 115|128 | 149 | 229 | 243 | 263 | 3.25 | 229 | 243 | 263 | 3.25 ns
LVCMOS15_JEDEC, Slow, 8 mA 1.03 | 115|128 | 1.49 | 2.30 | 244 | 264 | 3.26 | 2.30 | 244 | 264 | 3.26 ns
LVCMOS15_JEDEC, Slow, 12 mA 1.03 | 115|128 | 149 | 201 | 215 | 235 | 297 | 201 | 215 | 235 | 2.97 ns
LVCMOS15_JEDEC, Slow, 16 mA 1.083 | 115|128 | 149 | 201 | 215 | 235 | 297 | 2.01 | 215 | 235 | 2.97 ns
LVCMOS15_JEDEC, Fast, 2 mA 1.03 | 115|128 | 149 | 3.28 | 342 | 3.62 | 422 | 3.28 | 342 | 3.62 | 4.22 ns
LVCMOS15_JEDEC, Fast, 4 mA 1.03 | 115|128 | 149 | 227 | 241 | 261 | 3.23 | 227 | 241 | 261 | 3.23 ns
LVCMOS15_JEDEC, Fast, 6 mA 1.083 | 115|128 | 149 | 1.78 | 1.92 | 212 | 274 | 1.78 | 1.92 | 212 | 2.74 ns
LVCMOS15_JEDEC, Fast, 8 mA 1.03 | 115|128 | 149 | 1.73 | 1.87 | 207 | 269 | 1.73 | 1.87 | 2.07 | 2.69 ns
LVCMOS15_JEDEC, Fast, 12 mA 1.03 | 115|128 | 149 | 1.73 | 1.87 | 207 | 263 | 1.73 | 1.87 | 2.07 | 2.63 ns
LVCMOS15_JEDEC, Fast, 16 mA 1.083 | 115|128 | 149 | 1.73 | 1.87 | 207 | 263 | 1.73 | 1.87 | 2.07 | 2.63 ns
LVCMOS12, QUIETIO, 2 mA 091103 | 1.16 | 1.51 | 6.40 | 6.54 | 6.74 | 7.30 | 6.40 | 6.54 | 6.74 | 7.30 ns
LVCMOS12, QUIETIO, 4 mA 091 103|116 | 151 | 498 | 512 | 532 | 590 | 498 | 5.12 | 532 | 5.90 ns
LVCMOS12, QUIETIO, 6 mA 091 103|116 | 1.51 | 465 | 479 | 499 | 555 | 4.65 | 4.79 | 499 | 555 ns
LVCMOS12, QUIETIO, 8 mA 091 103 | 1.16 | 1.51 | 423 | 437 | 457 | 521 | 423 | 437 | 457 | 5.21 ns
LVCMOS12, QUIETIO, 12 mA 091 103 | 116 | 1.51 | 3.98 | 412 | 432 | 494 | 398 | 412 | 432 | 494 ns
LVCMOS12, Slow, 2 mA 091 103|116 | 1.51 | 498 | 512 | 532 | 591 | 498 | 512 | 5.32 | 5.91 ns
LVCMOS12, Slow, 4 mA 091 103|116 | 1.51 | 284 | 298 | 3.18 | 3.81 | 2.84 | 2.98 | 3.18 | 3.81 ns
LVCMOS12, Slow, 6 mA 091 103|116 | 151 | 277 | 291 | 311 | 3.72 | 277 | 291 | 3.11 | 3.72 ns
LVCMOS12, Slow, 8 mA 091 103|116 | 1.51 | 2.34 | 248 | 268 | 3.31 | 2.34 | 248 | 2.68 | 3.31 ns
LVCMOS12, Slow, 12 mA 091 103|116 | 1.51 | 2.08 | 222 | 242 | 3.06 | 2.08 | 2.22 | 242 | 3.06 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 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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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 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 45: Device DNA Interface Port Switching Characteristics

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

Table 47: Configuration Switching Characteristics(1)

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

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

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

FREOCK LX45, LX45T, LX75, and LX75T only)
Maximum Readback CCLK frequency, including block 12 12 12 4 MHz, Max
RAM (LX100, LX100T, LX150, and LX150T only)
Maximum Readback CCLK frequency, ignoring block 35 35 35 20 MHz, Max
RAM (POST_CRC) (LX100, LX100T, LX150, and
LX150T only)
Boundary-Scan Port Timing Specifications
T1APTCK TMS and TDI Setup time before TCK 10 10 10 17 ns, Min
TrckTaP TMS and TDI Hold time after TCK 5.5 5.5 5.5 5.5 ns, Min
T1ekTDO TCK falling edge to TDO output valid 6.5 6.5 6.5 8 ns, Max
TrckH TCK clock minimum High time 12 12 12 21 ns, Min
Trek TCK clock minimum Low time 12 12 12 21 ns, Min
Frek Maximum configuration TCK clock frequency 33 33 33 18 MHz, Max
Frcke Maximum boundary-scan TCK clock frequency 33 33 33 18 MHz, Max
Frckaes Maximum AES key TCK clock frequency 2 2 2 2 MHz, Max
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Table 52: PLL Specification (Contd)

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

frequency. FPFDMAX = FCLKFB / CLKFBOUT_MULT
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Table 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 74: Global Clock Setup and Hold With 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.(!)

TespL! TeHPLL No Delay Global Clock and IFF® | XC6SLX4 1.37/0.25 N/A 1.52/0.41 | 2.07/0.69 | ns
ot PLLn System-Synchronous 'y ~esi xa 1.37/0.21 | 1.48/0.21 | 1.52/026 | 2.07/0.69 | ns

XC6SLX16 1.33/-0.03 | 1.53/-0.02 | 1.60/-0.02 | 1.57/0.48 ns

XC6SLX25 1.65/0.28 | 1.71/0.28 | 1.91/0.28 | 2.44/0.76 ns

XC6SLX25T 1.65/0.28 | 1.71/0.28 | 1.91/0.28 N/A ns

XCBSLX45 1.55/0.18 | 1.64/0.18 | 1.75/0.18 | 2.02/0.90 ns

XC6SLX45T 1.55/0.18 | 1.64/0.18 | 1.75/0.18 N/A ns

XCBSLX75 1.77/0.21 1.89/0.21 | 2.13/0.21 | 2.46/0.53 ns

XC6SLX75T 1.77/0.21 | 1.89/0.21 | 2.13/0.21 N/A ns

XC6SLX100 1.44/0.32 | 1.52/0.32 | 1.70/0.32 | 1.78/0.86 ns

XC6SLX100T 1.44/0.32 | 1.52/0.32 | 1.70/0.32 N/A ns

XC6SLX150 1.39/0.49 | 1.48/0.49 | 1.67/0.49 | 1.94/0.94 ns

XC6SLX150T 1.39/0.49 | 1.48/0.49 | 1.67/0.49 N/A ns

XAB6SLX4 1.61/0.10 N/A 1.64/0.28 N/A ns

XABSLX9 1.61/0.10 N/A 1.64/0.28 N/A ns

XABSLX16 1.89/-0.08 N/A 1.72/-0.08 N/A ns

XABSLX25 1.85/0.16 N/A 2.08/0.16 N/A ns

XABSLX25T 1.85/0.16 N/A 2.17/0.16 N/A ns

XABSLX45 1.58/0.07 N/A 1.87/0.03 N/A ns

XAB6SLX45T 1.58/0.07 N/A 1.87/0.03 N/A ns

XABSLX75 1.80/0.06 N/A 2.25/0.06 N/A ns

XABSLX75T 1.80/0.06 N/A 2.25/0.06 N/A ns

XAB6SLX100 N/A N/A 2.34/0.14 N/A ns

XQB6SLX75 N/A N/A 2.25/0.06 | 2.46/0.53 ns

XQB6SLX75T 1.80/0.06 N/A 2.25/0.06 N/A ns

XQ6SLX150 N/A N/A 1.79/0.37 | 1.94/0.94 ns

XQ6SLX150T 1.43/0.37 N/A 1.79/0.37 N/A ns

Notes:

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

2. IFF = Input Flip-Flop or Latch

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 78: Duty Cycle Distortion and Clock-Tree Skew (Cont'd)

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

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

Notes:

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

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

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

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

Table 79: Package Skew

Symbol Description Device Package(?) Value Units
TPKGSKEW Package Skew(1) TQG144 N/A ps
LX4 CPG196 23 ps
CSG225 58 ps
TQG144 N/A ps
CPG196 23 ps
LX9 CSG225 58 ps
FT(G)256 88 ps
CSG324 64 ps
CPG196 19 ps
CSG225 70 ps
LX16
FT(G)256 71 ps
CSG324 54 ps
FT(G)256 90 ps
LX25 CSG324 61 ps
FG(G)484 84 ps
CSG324 48 ps
LX25T
FG(G)484 112 ps
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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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