AMD Xilinx - XA6SLX25-3CSG324] Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Details

Product Status Active
Number of LABs/CLBs 1879
Number of Logic Elements/Cells 24051
Total RAM Bits 958464
Number of I/O 226

Number of Gates -

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 100°C (T))

Package / Case 324-LFBGA, CSPBGA

Supplier Device Package 324-CSPBGA (15x15)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xa6sIx25-3csg324i

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/xa6slx25-3csg324i-4484313
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

& 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
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Table 5: Typical Quiescent Supply Current (Contd)

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

lccauxa Quiescent Vgcayx supply current LX4 25 25 25 25 mA
LX9 25 25 25 25 mA
LX16 3.0 3.0 3.0 3.0 mA
LX25 4.0 4.0 4.0 4.0 mA
LX25T 4.0 4.0 4.0 N/A mA
LX45 5.0 5.0 5.0 5.0 mA
LX45T 5.0 5.0 5.0 N/A mA
LX75 7.0 7.0 7.0 7.0 mA
LX75T 7.0 7.0 7.0 N/A mA
LX100 9.0 9.0 9.0 9.0 mA
LX100T 9.0 9.0 9.0 N/A mA
LX150 12.0 12.0 12.0 12.0 mA
LX150T 12.0 12.0 12.0 N/A mA

Notes:

1. Typical values are specified at nominal voltage, 25°C junction temperatures (Tj). Industrial (I) grade devices have the same typical values as
commercial (C) grade devices at 25°C, but higher values at 100°C. Use the XPE tool to calculate 100°C values. Nominal Vg nT is 1.20V;
use the XPE tool to calculate 1.23V values for the nominal Vg yt Of the extended performance range.

2. Typical values are for blank configured devices with no output current loads, no active input pull-up resistors, all I/O pins are 3-state and

floating.

3. If differential signaling is used, more accurate quiescent current estimates can be obtained by using the XPOWER Estimator (XPE) or
XPOWER Analyzer (XPA) tools.

Table 6: Power Supply Ramp Time

Symbol Description Speed Grade Ramp Time Units
VceINTR Internal supply voltage ramp time -3, -3N, -2 0.20 to 50.0 ms
-1L 0.20 to 40.0 ms
Veeoa!! Output drivers bank 2 supply voltage ramp time All 0.20 t0 50.0 ms
Vceoauxr Auxiliary supply voltage ramp time All 0.20 to 50.0 ms
Notes:

1. The minimum Vgcoo for power-on reset and configuration is 1.65V.

2. Spartan-6 FPGAs require a certain amount of supply current during power-on to insure proper device initialization. The actual current
consumed depends on the power-on ramp rate of the power supply. Use the XPOWER Estimator (XPE) or XPOWER Analyzer (XPA) tools
to estimate current drain on these supplies. Spartan-6 devices do not have a required power-on sequence.
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eFUSE Read Endurance

Table 11 lists the minimum guaranteed number of read cycle operations for Device DNA and for the AES eFUSE key. For
more information, see UG380: Spartan-6 FPGA Configuration User Guide.

Table 11: eFUSE Read Endurance

Speed Grade Units

Symbol Description -
! : 3 [N | 2 | L | (Min)
DNA_CYCLES Number of DNA_PORT READ operations or JTAG ISC_DNA read 30.000.000 Read
command operations. Unaffected by SHIFT operations. e Cycles
AES_CYCLES Number of JTAG FUSE_KEY or FUSE_CNTL read command operations. 30,000,000 Read
Unaffected by SHIFT operations. Cycles

GTP Transceiver Specifications

GTP transceivers are available in the Spartan-6 LXT devices. See DS160: Spartan-6 Family Overview for more information.

GTP Transceiver DC Characteristics

Table 12: Absolute Maximum Ratings for GTP Transceivers(1)

Symbol Description Min Max Units
MGTAVCC ér’lla[l)og supply voltage for the GTP transmitter and receiver circuits relative to -0.5 1.32 \Y,
MGTAVTTTX Analog supply voltage for the GTP transmitter termination circuit relative to GND -0.5 1.32 \
MGTAVTTRX | Analog supply voltage for the GTP receiver termination circuit relative to GND -0.5 1.32 \
MGTAVCCPLL gr,llalljog supply voltage for the GTP transmitter and receiver PLL circuits relative to -0.5 1.32 \"
MGTAVTTRCAL | Analog supply voltage for the resistor calibration circuit of the GTP transceiver -0.5 1.32 \
bank (top or bottom)
VN Receiver (RXP/RXN) and Transmitter (TXP/TXN) absolute input voltage -0.5 1.32 Vv
VMGTREFCLK Reference clock absolute input voltage -0.5 1.32 \
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.

Table 13: Recommended Operating Conditions for GTP Transceivers(1)(2)(3)

Symbol Description Min Typ | Max | Units
MGTAVCC Analog supply voltage for the GTP transmitter and receiver circuits relative to GND | 1.14 | 1.20 | 1.26 Vv
MGTAVTTTX | Analog supply voltage for the GTP transmitter termination circuit relative to GND | 1.14 | 1.20 | 1.26 \
MGTAVTTRX | Analog supply voltage for the GTP receiver termination circuit relative to GND 114 | 1.20 | 1.26 \
MGTAVCCPLL érll\lal:l)og supply voltage for the GTP transmitter and receiver PLL circuits relativeto | 1.14 | 1.20 | 1.26 \
MGTAVTTRCAL | Analog supply voltage for the resistor calibration circuit of the GTP transceiver 1.14 1.20 1.26 \Y
bank (top or bottom)
Notes:

1.  Each voltage listed requires the filter circuit described in UG386: Spartan-6 FPGA GTP Transceivers User Guide.
2. Voltages are specified for the temperature range of T; = —40°C to +125°C.
3. The voltage level of MGTAVCCPLL must not exceed the voltage level of MGTAVCC +10mV. The voltage level of MGTAVCC must not exceed the

voltage level of MGTAVCCPLL.
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Table 14: GTP Transceiver Current Supply (per Lane)

Symbol Description Typ() | Max Units
IvGTavee GTP transceiver internal analog supply current 40.4 mA
IMGTAVTTTX GTP transmitter termination supply current 27.4 Note 2 mA
IMGTAVTTRX GTP receiver termination supply current 13.6 mA
ImgTavcepL | GTP transmitter and receiver PLL supply current 28.7 mA
RMGTRREF Precision reference resistor for internal calibration termination 50.0 + 1% Q
tolerance
Notes:

1. Typical values are specified at nominal voltage, 25°C, with a 2.5 Gb/s line rate, with a shared PLL use mode.

2. Values for currents of other transceiver configurations and conditions can be obtained by using the XPOWER Estimator (XPE) or XPOWER Analyzer
(XPA) tools.

Table 15: GTP Transceiver Quiescent Supply Current (per Lane)(1)(2)(3)(4)

Symbol Description Typ® Max Units
ImgTavccq | Quiescent MGTAVCC supply current 1.7 mA
ImgTavTTTXQ | QUiescent MGTAVTTTX supply current 0.1 Note 2 mA
ote
IveTavTTRXQ | Quiescent MGTAVTTRX supply current 1.2 mA
ImgTAavcepLLq | Quiescent MGTAVCCPLL supply current 1.0 mA
Notes:
1.  Device powered and unconfigured.
2. Currents for conditions other than values specified in this table can be obtained by using the XPOWER Estimator (XPE) or XPOWER Analyzer (XPA)
tools.
3. GTP transceiver quiescent supply current for an entire device can be calculated by multiplying the values in this table by the number of available GTP
transceivers.
4. Does not include power-up MGTAVTTRCAL supply current during device configuration.
5. Typical values are specified at nominal voltage, 25°C.
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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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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)

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

Tiopi Tioop Tiotp

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

Tiopi Tioop Tiotp

1/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -3 -2 -3 -2
LVCMOS18, QUIETIO, 16 mA 1.25 1.43 3.34 3.54 3.34 3.54 ns
LVCMOS18, QUIETIO, 24 mA 1.25 1.43 3.18 3.38 3.18 3.38 ns
LVCMOS18, Slow, 2 mA 1.25 1.43 4.79 4.99 4.79 4.99 ns
LVCMOS18, Slow, 4 mA 1.25 1.43 3.84 4.04 3.84 4.04 ns
LVCMOS18, Slow, 6 mA 1.25 1.43 3.17 3.37 3.17 3.37 ns
LVCMOS18, Slow, 8 mA 1.25 1.43 2.37 2.57 2.37 2.57 ns
LVCMOS18, Slow, 12 mA 1.25 1.43 213 2.33 213 2.33 ns
LVCMOS18, Slow, 16 mA 1.25 1.43 213 2.33 2.13 2.33 ns
LVCMOS18, Slow, 24 mA 1.25 1.43 213 2.33 2.13 2.33 ns
LVCMOS18, Fast, 2 mA 1.25 1.43 3.78 3.98 3.78 3.98 ns
LVCMOS18, Fast, 4 mA 1.25 1.43 2.54 2.74 2.54 2.74 ns
LVCMOS18, Fast, 6 mA 1.25 1.43 2.02 2.22 2.02 2.22 ns
LVCMOS18, Fast, 8 mA 1.25 1.43 1.95 2.15 1.95 2.15 ns
LVCMOS18, Fast, 12 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns
LVCMOS18, Fast, 16 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns
LVCMOS18, Fast, 24 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns
LVCMOS18_JEDEC, QUIETIO, 2 mA 1.01 1.19 6.09 6.29 6.09 6.29 ns
LVCMOS18_JEDEC, QUIETIO, 4 mA 1.01 1.19 4.89 5.09 4.89 5.09 ns
LVCMOS18_JEDEC, QUIETIO, 6 mA 1.01 1.19 4.20 4.40 4.20 4.40 ns
LVCMOS18_JEDEC, QUIETIO, 8 mA 1.01 1.19 3.87 4.07 3.87 4.07 ns
LVCMOS18_JEDEC, QUIETIO, 12 mA 1.01 1.19 3.49 3.69 3.49 3.69 ns
LVCMOS18_JEDEC, QUIETIO, 16 mA 1.01 1.19 3.34 3.54 3.34 3.54 ns
LVCMOS18_JEDEC, QUIETIO, 24 mA 1.01 1.19 3.17 3.37 3.17 3.37 ns
LVCMOS18_JEDEC, Slow, 2 mA 1.01 1.19 4.79 4.99 4.79 4.99 ns
LVCMOS18_JEDEC, Slow, 4 mA 1.01 1.19 3.84 4.04 3.84 4.04 ns
LVCMOS18_JEDEC, Slow, 6 mA 1.01 1.19 3.18 3.38 3.18 3.38 ns
LVCMOS18_JEDEC, Slow, 8 mA 1.01 1.19 2.37 2.57 2.37 2.57 ns
LVCMOS18_JEDEC, Slow, 12 mA 1.01 1.19 213 2.33 2.13 2.33 ns
LVCMOS18_JEDEC, Slow, 16 mA 1.01 1.19 213 2.33 213 2.33 ns
LVCMOS18_JEDEC, Slow, 24 mA 1.01 1.19 213 2.33 2.13 2.33 ns
LVCMOS18_JEDEC, Fast, 2 mA 1.01 1.19 3.75 3.95 3.75 3.95 ns
LVCMOS18_JEDEC, Fast, 4 mA 1.01 1.19 2.54 2.74 2.54 2.74 ns
LVCMOS18_JEDEC, Fast, 6 mA 1.01 1.19 2.02 2.22 2.02 2.22 ns
LVCMOS18_JEDEC, Fast, 8 mA 1.01 1.19 1.94 2.14 1.94 2.14 ns
LVCMOS18_JEDEC, Fast, 12 mA 1.01 1.19 1.86 2.06 1.86 2.06 ns
LVCMOS18_JEDEC, Fast, 16 mA 1.01 1.19 1.86 2.06 1.86 2.06 ns
LVCMOS18_JEDEC, Fast, 24 mA 1.01 1.19 1.86 2.06 1.86 2.06 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
DS162 (v3.0) October 17, 2011 www.xilinx.com

Product Specification 32


http://www.xilinx.com

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

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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Table 47: Configuration Switching Characteristics(!) (Cont'd)

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

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

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

configuration functions, the minimum operating temperature is —40°C.
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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 71: Global Clock Setup and Hold Without DCM or PLL (Default Delay)

Speed Grade

Symbol Description Device Units
3 | 3N -2 L

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

Tpseo/ TPHED :?:?:fgl)ﬂ\sv Ft)r?clﬁ(zo) g&ogﬂ: cl;_lfck and | XC6SLX4 0.66/1.17 N/A 1.05/0.79 | 2.09/1.05 | ns
XC6SLX9 0.66/1.17 | 0.75/1.17 | 1.05/1.17 | 2.09/1.05 ns
XC6SLX16 0.87/1.16 | 0.93/1.16 | 0.96/1.16 | 1.86/1.06 ns
XC6SLX25 0.68/0.77 | 0.81/0.81 | 0.87/0.82 | 2.21/1.33 ns
XC6SLX25T 0.68/0.77 | 0.81/0.81 | 0.87/0.82 N/A ns
XC6SLX45 0.40/1.05 | 0.42/1.17 | 0.64/1.20 | 1.61/1.67 ns
XC6SLX45T 0.40/1.05 | 0.42/1.17 | 0.64/1.20 N/A ns
XC6SLX75 0.41/1.11 0.41/1.13 | 0.80/1.14 | 1.23/1.82 ns
XCBSLX75T 0.41/1.11 | 0.41/1.13 | 0.80/1.14 N/A ns
XC6SLX100 0.39/1.12 | 0.39/1.23 | 0.39/1.28 | 1.13/1.94 ns
XC6SLX100T 0.39/1.12 | 0.39/1.23 | 0.39/1.28 N/A ns
XC6SLX150 0.23/1.54 | 0.23/1.62 | 0.23/1.62 | 1.14/2.05 ns
XC6SLX150T 0.23/1.54 | 0.23/1.62 | 0.23/1.62 N/A ns
XABSLX4 0.73/1.18 N/A 1.05/0.80 N/A ns
XABSLX9 0.73/1.18 N/A 1.05/0.80 N/A ns
XABSLX16 0.90/1.20 N/A 0.96/0.75 N/A ns
XABSLX25 0.70/0.81 N/A 0.87/0.91 N/A ns
XABSLX25T 0.76/0.81 N/A 1.03/0.91 N/A ns
XABSLX45 0.40/1.06 N/A 0.64/1.20 N/A ns
XABSLX45T 0.40/1.06 N/A 0.64/1.20 N/A ns
XABSLX75 0.41/1.24 N/A 0.80/1.18 N/A ns
XABSLX75T 0.41/1.24 N/A 0.80/1.18 N/A ns
XAB6SLX100 N/A N/A 0.86/1.55 N/A ns
XQ6SLX75 N/A N/A 0.80/1.18 | 1.23/1.82 ns
XQ6SLX75T 0.41/1.24 N/A 0.80/1.18 N/A ns
XQ6SLX150 N/A N/A 0.28/1.57 | 1.14/2.05 ns
XQ6SLX150T | 0.28/1.78 N/A 0.28/1.57 N/A ns

Notes:

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

2. Default delay uses IODELAY2 tap O.

3. IFF = Input Flip-Flop or Latch.
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Table 72: Global Clock Setup and Hold With DCM in System-Synchronous Mode

Symbol Description Device Speed Grade Units
-3 -3N -2 -1L
Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(!)
Tpspem TeHocm | No Delay Global Clock and IFF@) | XC6SLX4 1.54/0.06 N/A 1.75/0.12 | 2.84/0.27 | ns
pith DCM in System-Synchronous 'y cesi xg 154/0.06 | 1.63/0.12 | 1.75/0.12 | 2.84/027 | ns
XC6SLX16 1.72/-0.18 | 1.87/-0.17 | 2.13/-0.17 | 2.31/0.26 ns
XCBSLX25 1.70/-0.03 | 1.78/-0.02 | 2.00/-0.02 | 2.88/0.20 ns
XC6SLX25T 1.70/0.07 | 1.78/0.08 | 2.00/0.08 N/A ns
XCBSLX45 1.74/-0.03 | 1.84/-0.02 | 2.02/-0.02 | 2.64/0.52 ns
XC6SLX45T 1.74/-0.01 | 1.84/0.00 | 2.02/0.00 N/A ns
XC6SLX75 1.86/0.11 1.98/0.12 | 2.20/0.12 | 2.96/0.58 ns
XCBSLX75T 1.86/0.11 | 1.98/0.12 | 2.20/0.12 N/A ns
XC6SLX100 1.64/0.07 | 1.72/0.08 | 1.97/0.08 | 2.70/0.99 ns
XC6SLX100T 1.64/0.09 | 1.72/0.10 | 1.97/0.10 N/A ns
XC6SLX150 1.53/0.39 | 1.62/0.40 | 1.82/0.40 | 2.75/1.00 ns
XCBSLX150T 1.53/0.39 | 1.62/0.40 | 1.82/0.40 N/A ns
XABSLX4 1.65/0.16 N/A 1.75/0.26 N/A ns
XABSLX9 1.65/0.16 N/A 1.75/0.26 N/A ns
XA6SLX16 1.88/0.02 N/A 2.13/0.03 N/A ns
XABSLX25 1.80/0.16 N/A 2.05/0.17 N/A ns
XABSLX25T 1.80/0.16 N/A 2.13/0.17 N/A ns
XA6SLX45 1.75/0.12 N/A 2.02/0.13 N/A ns
XABSLX45T 1.75/0.12 N/A 2.02/0.13 N/A ns
XABSLX75 1.87/0.11 N/A 2.20/0.12 N/A ns
XABSLX75T 1.87/0.11 N/A 2.20/0.12 N/A ns
XABSLX100 N/A N/A 2.46/0.24 N/A ns
XQ6SLX75 N/A N/A 2.20/0.12 | 2.96/0.58 ns
XQ6SLX75T 1.87/0.11 N/A 2.20/0.12 N/A ns
XQ6SLX150 N/A N/A 1.82/0.56 | 2.75/1.00 ns
XQ6SLX150T 1.65/0.55 N/A 1.82/0.56 N/A ns
Notes:

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

2. IFF = Input Flip-Flop or Latch
3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 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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Source-Synchronous Switching Characteristics

The parameters in this section provide the necessary values for calculating timing budgets for Spartan-6 FPGA
source-synchronous transmitter and receiver data-valid windows.

Table 78: Duty Cycle Distortion and Clock-Tree Skew

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

Tpeb Lk Global Clock Tree Duty Cycle Distortion(2) LX4 0.20 N/A 0.20 0.35 ns
LX9 0.20 0.20 0.20 0.35 ns
LX16 0.20 0.20 0.20 0.35 ns
LX25 0.20 0.20 0.20 0.35 ns
LX25T 0.20 0.20 0.20 N/A ns
LX45 0.20 0.20 0.20 0.35 ns
LX45T 0.20 0.20 0.20 N/A ns
LX75 0.20 0.20 0.20 0.35 ns
LX75T 0.20 0.20 0.20 N/A ns
LX100 0.20 0.20 0.20 0.35 ns
LX100T 0.20 0.20 0.20 N/A ns
LX150 0.35 0.35 0.35 0.35 ns
LX150T 0.35 0.35 0.35 N/A ns

TCoKSKEW Global Clock Tree Skew(®) LX4 0.25 N/A 0.25 0.29 ns
LX9 0.25 0.25 0.25 0.29 ns
LX16 0.15 0.15 0.15 0.22 ns
LX25 0.26 0.26 0.26 0.41 ns
LX25T 0.26 0.26 0.26 N/A ns
LX45 0.20 0.20 0.20 0.28 ns
LX45T 0.20 0.20 0.20 N/A ns
LX75 0.56 0.56 0.56 0.50 ns
LX75T 0.56 0.56 0.56 N/A ns
XC6SLX1004) 0.22 0.22 0.22 0.21 ns
XABSLX100(4) | N/A N/A 0.43 N/A ns
LX100T 0.22 0.22 0.22 N/A ns
LX150 0.48 0.48 0.48 0.35 ns
LX150T 0.48 0.48 0.48 N/A ns

Tpep_Burioz | /O clock tree duty cycle distortion LX devices 0.25 0.25 0.25 0.50 ns
LXT devices 0.25 0.25 0.25 N/A ns
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Table 81: Source-Synchronous Pin-to-Pin Setup/Hold and Clock-to-Out Using BUFIO2

Speed Grade

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

Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO2

Tpscs/TPHCs IFF setup/hold using BUFIO2 clock | XC6SLX4 0.57/0.94 N/A 0.95/1.12 | 0.27/1.56 ns
XCBSLX9 0.40/0.95 | 0.50/0.96 | 0.60/1.12 | 0.27/1.56 ns
XC6SLX16 0.48/0.74 | 0.55/0.75 | 0.69/0.83 | 1.27/1.31 ns
XC6SLX25 0.28/1.02 | 0.28/1.12 | 0.28/1.24 | 0.15/1.78 ns
XC6SLX25T 0.28/1.02 | 0.28/1.12 | 0.28/1.24 N/A ns
XC6SLX45 0.42/1.19 | 0.44/1.29 | 0.50/1.40 | 0.12/1.83 ns
XC6SLX45T 0.42/1.19 | 0.44/1.29 | 0.50/1.40 N/A ns
XC6SLX75 0.38/1.48 | 0.38/1.63 | 0.38/1.84 | 0.05/2.78 ns
XC6SLX75T 0.38/1.48 | 0.38/1.63 | 0.38/1.84 N/A ns
XC6SLX100 0.06/1.48 | 0.06/1.63 | 0.06/1.87 | —0.03/2.72 | ns
XC6SLX100T | 0.06/1.48 | 0.06/1.63 | 0.06/1.87 N/A ns
XC6SLX150 0.04/1.73 | 0.04/1.75 | 0.04/1.98 | —0.08/3.07 | ns
XC6SLX150T 0.04/1.73 | 0.04/1.75 | 0.04/1.98 N/A ns
XABSLX4 0.64/0.96 N/A 0.97/1.12 N/A ns
XABSLX9 0.44/0.99 N/A 0.62/1.16 N/A ns
XABSLX16 0.50/0.78 N/A 0.69/0.83 N/A ns
XABSLX25 0.28/1.04 N/A 0.28/1.25 N/A ns
XABSLX25T 0.28/1.04 N/A 0.28/1.25 N/A ns
XABSLX45 0.43/1.21 N/A 0.50/1.40 N/A ns
XABSLX45T 0.43/1.21 N/A 0.50/1.40 N/A ns
XABSLX75 0.38/1.49 N/A 0.38/1.84 N/A ns
XABSLX75T 0.38/1.49 N/A 0.38/1.84 N/A ns
XABSLX100 N/A N/A 1.01/1.63 N/A ns
XQB6SLX75 N/A N/A 0.38/1.84 | 0.05/2.78 ns
XQ6SLX75T 0.38/1.49 N/A 0.38/1.84 N/A ns
XQ6SLX150 N/A N/A 0.04/1.98 | —0.08/3.07 | ns
XQ6SLX150T | 0.04/1.75 N/A 0.04/1.98 N/A ns
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Revision History

The following table shows the revision history for this document.

Date Version Description of Revisions
06/24/09 1.0 Initial Xilinx release.
08/26/09 1.1 Added Vg to Table 1and Table 2. Added Rgygg to Table 2. Added XC6SLX75 and XC6SLX75T to

VearT and Igapr in Table 1, Table 2, and Table 4. Corrected the quiescent supply current for the
XC6SLX4 in Table 5. Updated Table 11. Removed DVppy from Figure 2. Removed Fpcecore from
Table 24 and added values to Fpceyser. Added more networking applications to Table 25. Updated
values for TSUSPENDLOW_AWAKE! TSUSPEND_ENABLE! and TSCP_AWAKE in Table 46. Numerous changes
to Table 47, page 54 including the addition of new values to various specifications, revising the
Tsmckeso description, and changing the units of Tpgg. Also, removed Dynamic Reconfiguration Port
(DRP) for DCM and PLL Before and After DCLK section from Table 47 and updated all the notes. In
Table 52, added to Fi\yax, revised Foytmax, and removed PLL Maximum Output Frequency for
BUFIO2. Revised values for DCM_DELAY_STEP in Table 54. Updated CLKIN_FREQ_FX values in
Table 55.

01/04/10 1.2 Added -4 speed grade to entire document. Updated speed specification of -4, -3, -2 speed grades to
version 1.03. Added -1L speed grade numbers per speed specification 1.00. Updated Tgp in Table 1.
Added -1L rows for LVCMOS12, LVCMOS15, and LVCMOS18 in Table 9. Revised much of the detail
in GTP Transceiver Specifications in Table 12 through Table 23. Added -2 data to Table 25. Updated
Fmax in Table 44. Updated descriptions for TpyacLkL @nd TpnacLkr in Table 45 and revised values for
all parameters. Removed T\;tappr from Table 47 and added new data. Updated values in Table 48
through Table 62. Added Table 51 (BUFPLL) and Table 57 (DCM_CLKGEN). Removed

TLockmax note from Table 52. Updated note 3 in Table 53. In Table 79: removed XC6SLX75CSG324
and XCB6SLX75TCSG324; added XC6SLX75FG(G)484 and XC6SLX75FG(G)484.

02/22/10 1.3 Production release of XC6SLX16 -2 speed grade devices. The changes to Table 26 and Table 27
includes updating this data sheet to the data in ISE v11.5 software with speed specification v1.06.
Updated maximum of V| and Vg and note 2 in Table 1. In Table 2, changed V,y, added I, and note
5, revised notes 1, 6, and 7, and added note 8 to Rgygg. In Table 4, removed previous note 1 and added
datato Igpy, Irpp, @and IgatT, changed Cy, added Rpt and Ry term, @nd added note 2 and 3. Updated
Vccog in Table 6. Added Table 7 and Table 8. Removed PCI66_3 from Table 9. Updated PCI33_3 and
12C in Table 9. Updated the description of Table 11. Completely updated Table 25. Updated Table 28
including adding values for PCI33_3. Updated Vggf value for HSTL_III_18 in Table 31. Updates
missing Vrgr values in Table 32. Added Simultaneously Switching Outputs, page 36. Removed Tggrq
and Trpy from Table 35 and Table 36. Also removed Tpgq from Table 36. Removed T gpo po and
note 1 from Table 37. Removed Tposcck s and combinatorial section from Table 38. In Table 39,
removed Tioppo T and added new tap parameters and note 2. In Table 40, Table 41, and Table 42,
made typographical edits and removed notes. Removed clock CLK section in Table 41. Removed clock
CLK section and Treg mux @and Treg ma31 in Table 42. Added block RAM Fyax values to Table 43.
Updated values and added note 2 to Table 45. Added values to Table 46 and removed note 1.
Numerous changes to Table 47. Completely updated Table 57. Revised data in Table 62. Removed
note 3 from Table 71. Added values to Table 79. Added data to Table 80 and Table 81.

03/10/10 1.4 Production release of XC6SLX45 -2 speed grade devices, which includes changes to Table 26 and
Table 27 updating this data sheet to the data in ISE v11.5 software with speed specification v1.07.
Fixed Ry TERM description in Table 4. Added PCI66_3 to Table 7 and replaced note 1. Corrected note
1 and the V, Max for TMDS_33 in Table 8. In Table 10, added note 1 to LVPECL_33 and TMDS_33.
Also updated specifications for TMDS_33. Updated the GTP Transceiver Specifications section
including adding values to Table 16, Table 17, and Table 20 through Table 23. Added PCI66_3 back
into Table 9, Table 28, Table 31, Table 32, and Table 34. Updated note 3 on Table 32. In Table 34,
corrected some typographical errors and fixed SSO limits for bank1/3 in FG(G)484 package. Corrected
Toscke ock in Table 38. In Table 57, updated CLKFX_FREEZE_VAR and
CLKFX__FREEZE_TEMP_SLOPE and added typlC&' values to TCENTER LOW SPREAD and

TCENTER HIGH SPREAD- Updated and added values to Table 63 through Table 78, and Table 81. In
Table 79, revised the XC6SLX16-CSG324 and the XC6SLX45-CSG484 and FG(G)484 values.
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