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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
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Table  4: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Typ Max Units

VDRINT Data retention VCCINT voltage (below which configuration data might be lost) 0.8 – – V

VDRAUX Data retention VCCAUX voltage (below which configuration data might be lost) 2.0 – – V

IREF
VREF leakage current per pin for commercial (C) and industrial (I) devices –10 – 10 µA

VREF leakage current per pin for expanded (Q) devices –15 – 15 µA

IL

Input or output leakage current per pin (sample-tested) for commercial (C) and industrial 
(I) devices

–10 – 10 µA

Input or output leakage current per pin (sample-tested) for expanded (Q) devices –15 – 15 µA

IHS
Leakage current on pins during hot 
socketing with FPGA unpowered

All pins except PROGRAM_B, DONE, and 
JTAG pins when HSWAPEN = 1

–20 – 20 µA

PROGRAM_B, DONE, and JTAG pins, or other 
pins when HSWAPEN = 0

IHS + IRPU µA

CIN
(1) Die input capacitance at the pad – – 10 pF

IRPU

Pad pull-up (when selected) @ VIN = 0V, VCCO = 3.3V or VCCAUX = 3.3V 200 – 500 µA

Pad pull-up (when selected) @ VIN = 0V, VCCO = 2.5V or VCCAUX = 2.5V 120 – 350 µA

Pad pull-up (when selected) @ VIN = 0V, VCCO = 1.8V 60 – 200 µA

Pad pull-up (when selected) @ VIN = 0V, VCCO = 1.5V 40 – 150 µA

Pad pull-up (when selected) @ VIN = 0V, VCCO = 1.2V 12 – 100 µA

IRPD
Pad pull-down (when selected) @ VIN = VCCO, VCCAUX = 3.3V 200 – 550 µA

Pad pull-down (when selected) @ VIN = VCCO, VCCAUX = 2.5V 140 – 400 µA

IBATT
(2) Battery supply current – – 150 nA

RDT
(3) Resistance of optional input differential termination circuit, VCCAUX = 3.3V – 100 – 

RIN_TERM
(5)

Thevenin equivalent resistance of programmable input termination to VCCO 
(UNTUNED_SPLIT_25) for commercial (C) and industrial (I) devices

23 25 55 

Thevenin equivalent resistance of programmable input termination to VCCO 
(UNTUNED_SPLIT_25) for expanded (Q) devices

20 25 55 

Thevenin equivalent resistance of programmable input termination to VCCO 
(UNTUNED_SPLIT_50) for commercial (C) and industrial (I) devices

39 50 72 

Thevenin equivalent resistance of programmable input termination to VCCO 
(UNTUNED_SPLIT_50) for expanded (Q) devices

32 50 74 

Thevenin equivalent resistance of programmable input termination to VCCO 
(UNTUNED_SPLIT_75) for commercial (C) and industrial (I) devices

56 75 109 

Thevenin equivalent resistance of programmable input termination to VCCO 
(UNTUNED_SPLIT_75) for expanded (Q) devices

47 75 115 

ROUT_TERM

Thevenin equivalent resistance of programmable output termination (UNTUNED_25) 11 25 52 

Thevenin equivalent resistance of programmable output termination (UNTUNED_50) 21 50 96 

Thevenin equivalent resistance of programmable output termination (UNTUNED_75) 29 75 145 

Notes: 
1. The CIN measurement represents the die capacitance at the pad, not including the package.
2. Maximum value specified for worst case process at 25°C. LX75, LX75T, LX100, LX100T, LX150, and LX150T only.
3. Refer to IBIS models for RDT variation and for values at VCCAUX = 2.5V. IBIS values for RDT are valid for all temperature ranges.
4. VCCO2 is not required for data retention. The minimum VCCO2 for power-on reset and configuration is 1.65V.
5. Termination resistance to a VCCO/2 level.

http://www.xilinx.com
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ICCAUXQ Quiescent VCCAUX supply current LX4 2.5 2.5 2.5 2.5 mA

LX9 2.5 2.5 2.5 2.5 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 VCCINT is 1.20V; 
use the XPE tool to calculate 1.23V values for the nominal VCCINT 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

VCCINTR Internal supply voltage ramp time -3, -3N, -2 0.20 to 50.0 ms

-1L 0.20 to 40.0 ms

VCCO2
(1) Output drivers bank 2 supply voltage ramp time All 0.20 to 50.0 ms

VCCAUXR Auxiliary supply voltage ramp time All 0.20 to 50.0 ms

Notes: 
1. The minimum VCCO2 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.

Table  5: Typical Quiescent Supply Current (Cont’d)

Symbol Description Device
Speed Grade

Units
-3 -3N -2 -1L

http://www.xilinx.com
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Table  10: Differential I/O Standard DC Input and Output Levels

I/O Standard

VID VICM VOD VOCM VOH VOL

mV, 
Min

mV, 
Max V, Min V, Max mV, Min mV, 

Max V, Min V, Max V, Min V, Max

LVDS_33(2)(3) 100 600 0.3 2.35 247 454 1.125 1.375 – –

LVDS_25(2)(3) 100 600 0.3 2.35 247 454 1.125 1.375 – –

BLVDS_25(2)(3) 100 – 0.3 2.35 240 460 Typical 50% VCCO – –

MINI_LVDS_33 200 600 0.3 1.95 300 600 1.0 1.4 – –

MINI_LVDS_25 200 600 0.3 1.95 300 600 1.0 1.4 – –

LVPECL_33(2)(3) 100 1000 0.3 2.8(1) Inputs only

LVPECL_25(2)(3) 100 1000 0.3 1.95 Inputs only

RSDS_33(2)(3) 100 – 0.3 1.5 100 400 1.0 1.4 – –

RSDS_25(2)(3) 100 – 0.3 1.5 100 400 1.0 1.4 – –

TMDS_33 150 1200 2.7 3.23(1) 400 800 VCCO – 0.405 VCCO – 0.190 – –

PPDS_33(2)(3) 100 400 0.2 2.3 100 400 0.5 1.4 – –

PPDS_25(2)(3) 100 400 0.2 2.3 100 400 0.5 1.4 – –

DISPLAY_PORT 190 1260 0.3 2.35 – – Typical 50% VCCO – –

DIFF_MOBILE_DDR 100 – 0.78 1.02 – – – – 90% VCCO 10% VCCO

DIFF_HSTL_I 100 – 0.68 0.9 – – – – VCCO – 0.4 0.4

DIFF_HSTL_II 100 – 0.68 0.9 – – – – VCCO – 0.4 0.4

DIFF_HSTL_III 100 – 0.68 0.9 – – – – VCCO – 0.4 0.4

DIFF_HSTL_I_18 100 – 0.8 1.1 – – – – VCCO – 0.4 0.4

DIFF_HSTL_II_18 100 – 0.8 1.1 – – – – VCCO – 0.4 0.4

DIFF_HSTL_III_18 100 – 0.8 1.1 – – – – VCCO – 0.4 0.4

DIFF_SSTL3_I 100 – 1.0 1.9 – – – – VTT + 0.6 VTT – 0.6

DIFF_SSTL3_II 100 – 1.0 1.9 – – – – VTT + 0.8 VTT – 0.8

DIFF_SSTL2_I 100 – 1.0 1.5 – – – – VTT + 0.61 VTT – 0.61

DIFF_SSTL2_II 100 – 1.0 1.5 – – – – VTT + 0.81 VTT – 0.81

DIFF_SSTL18_I 100 – 0.7 1.1 – – – – VTT + 0.47 VTT – 0.47

DIFF_SSTL18_II 100 – 0.7 1.1 – – – – VTT + 0.6 VTT – 0.6

DIFF_SSTL15_II 100 – 0.55 0.95 – – – – VTT + 0.4 VTT – 0.4

Notes: 
1. LVPECL_33 and TMDS_33 maximum VICM is the lower of V (maximum) or VCCAUX – (VID/2)
2. When VCCAUX = 3.3V, the DCD can be higher than 5% for VICM < 0.7V when using these I/O standards: LVDS_25, LVDS_33, BLVDS_25, 

LVPECL_25, LVPECL_33, RSDS_25, RSDS_33, PPDS_25, and PPDS_33.
3. The -1L devices require VCCAUX = 2.5V when using the LVDS_25, LVDS_33, BLVDS_25, LVPECL_25, RSDS_25, RSDS_33, PPDS_25, 

and PPDS_33 I/O standards on inputs. LVPECL_33 is not supported in the -1L devices.

http://www.xilinx.com
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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.

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  11: eFUSE Read Endurance

Symbol Description
Speed Grade Units

(Min)-3 -3N -2 -1L

DNA_CYCLES Number of DNA_PORT READ operations or JTAG ISC_DNA read 
command operations. Unaffected by SHIFT operations. 30,000,000 Read 

Cycles

AES_CYCLES Number of JTAG FUSE_KEY or FUSE_CNTL read command operations. 
Unaffected by SHIFT operations.

30,000,000 Read 
Cycles

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

Symbol Description MIn Max Units

MGTAVCC Analog supply voltage for the GTP transmitter and receiver circuits relative to 
GND

–0.5 1.32 V

MGTAVTTTX Analog supply voltage for the GTP transmitter termination circuit relative to GND –0.5 1.32 V

MGTAVTTRX Analog supply voltage for the GTP receiver termination circuit relative to GND –0.5 1.32 V

MGTAVCCPLL Analog supply voltage for the GTP transmitter and receiver PLL circuits relative to 
GND

–0.5 1.32 V

MGTAVTTRCAL Analog supply voltage for the resistor calibration circuit of the GTP transceiver 
bank (top or bottom)

–0.5 1.32 V

VIN Receiver (RXP/RXN) and Transmitter (TXP/TXN) absolute input voltage –0.5 1.32 V

VMGTREFCLK Reference clock absolute input voltage –0.5 1.32 V

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 V

MGTAVTTTX Analog supply voltage for the GTP transmitter termination circuit relative to GND 1.14 1.20 1.26 V

MGTAVTTRX Analog supply voltage for the GTP receiver termination circuit relative to GND 1.14 1.20 1.26 V

MGTAVCCPLL Analog supply voltage for the GTP transmitter and receiver PLL circuits relative to 
GND

1.14 1.20 1.26 V

MGTAVTTRCAL Analog supply voltage for the resistor calibration circuit of the GTP transceiver 
bank (top or bottom)

1.14 1.20 1.26 V

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 Tj = –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.

http://www.xilinx.com
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Table  21: GTP Transceiver User Clock Switching Characteristics(1)

Symbol Description Conditions
Speed Grade

Units
-3 -3N -2 -1L

FTXOUT TXOUTCLK maximum frequency 320 320 270 N/A MHz

FRXREC RXRECCLK maximum frequency 320 320 270 N/A MHz

TRX RXUSRCLK maximum frequency 320 320 270 N/A MHz

TRX2 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

TTX TXUSRCLK maximum frequency 320 320 270 N/A MHz

TTX2 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

TFTX TX Fall time 80%–20% – 120 – ps

TLLSKEW TX lane-to-lane skew(1) – – 400 ps

VTXOOBVDPP Electrical idle amplitude – – 20 mV

TTXOOBTRANSITION Electrical idle transition time – – 50 ns

TJ3.125 Total Jitter(2) 3.125 Gb/s – – 0.35 UI

DJ3.125 Deterministic Jitter(2) – – 0.15 UI

TJ2.5 Total Jitter(2) 2.5 Gb/s – – 0.33 UI

DJ2.5 Deterministic Jitter(2) – – 0.15 UI

TJ1.62 Total Jitter(2) 1.62 Gb/s – – 0.20 UI

DJ1.62 Deterministic Jitter(2) – – 0.10 UI

TJ1.25 Total Jitter(2) 1.25 Gb/s – – 0.20 UI

DJ1.25 Deterministic Jitter(2) – – 0.10 UI

TJ614 Total Jitter(2) 614 Mb/s – – 0.10 UI

DJ614 Deterministic Jitter(2) – – 0.05 UI

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.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug386.pdf
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Production Silicon and ISE Software Status

In some cases, a particular family member (and speed grade) is released to production before a speed specification is 
released with the correct label (Advance, Preliminary, Production). Any labeling discrepancies are corrected in subsequent 
speed specification releases. Table 27 lists the production released Spartan-6 family member, speed grade, and the 
minimum corresponding supported speed specification version and ISE® software revisions. The ISE software and speed 
specifications listed are the minimum releases required for production. All subsequent releases of software and speed 
specifications are valid.

Table  27: Spartan-6 Device Production Software and Speed Specification Release(1)

Device
Speed Grade Designations(2)

-3(3) -3N -2(4)  -1L

XC6SLX4 ISE 12.4 v1.15 N/A ISE 12.3 v1.12(5) ISE 13.2 v1.07

XC6SLX9 ISE 12.4 v1.15 ISE 13.1 Update v1.18(7) ISE 12.3 v1.12(5) ISE 13.2 v1.07

XC6SLX16 ISE 12.1 v1.08 ISE 13.1 Update v1.18(7) ISE 11.5 v1.06 ISE 13.2 v1.07

XC6SLX25 ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) ISE 13.2 v1.07

XC6SLX25T ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) N/A

XC6SLX45 ISE 12.1 v1.08 ISE 13.1 Update v1.18(7) ISE 11.5 v1.07 ISE 13.1 v1.06

XC6SLX45T ISE 12.1 v1.08 ISE 13.1 Update v1.18(7) ISE 12.1 v1.08 N/A

XC6SLX75 ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) ISE 13.2 v1.07

XC6SLX75T ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) N/A

XC6SLX100 ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) ISE 13.1 v1.06

XC6SLX100T ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) N/A

XC6SLX150 ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) ISE 13.1 v1.06

XC6SLX150T ISE 12.2 v1.11(6) ISE 13.1 Update v1.18(7) ISE 12.2 v1.11(6) N/A

XA6SLX4 ISE 13.2 v1.19 N/A ISE 13.2 v1.19 N/A

XA6SLX9 ISE 13.2 v1.19 N/A ISE 13.2 v1.19 N/A

XA6SLX16 ISE 13.2 v1.19 N/A ISE 13.2 v1.19 N/A

XA6SLX25 ISE 13.2 v1.19 N/A ISE 13.2 v1.19 N/A

XA6SLX25T ISE 13.2 v1.19 N/A ISE 13.2 v1.19 N/A

XA6SLX45 ISE 13.2 v1.19 N/A ISE 13.2 v1.19 N/A

XA6SLX45T ISE 13.2 v1.19 N/A ISE 13.2 v1.19 N/A

XA6SLX75 ISE 13.2 v1.19 N/A ISE 13.2 v1.19 N/A

XA6SLX75T ISE 13.2 v1.19 N/A ISE 13.2 v1.19 N/A

XA6SLX100 N/A N/A ISE 13.3 v1.20 N/A

http://www.xilinx.com
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PPDS_33 1.17 1.29 1.42 1.68 1.57 1.71 1.91 2.43 3000 3000 3000 3000 ns

PPDS_25 1.01 1.13 1.26 1.56 1.68 1.82 2.02 2.47 3000 3000 3000 3000 ns

PCI33_3 1.07 1.19 1.32 1.57(2) 3.51 3.65 3.85 4.38(2) 3.51 3.65 3.85 4.38(1) ns

PCI66_3 1.07 1.19 1.32 1.57(2) 3.53 3.67 3.87 4.39(2) 3.53 3.67 3.87 4.39(1) ns

DISPLAY_PORT 1.02 1.14 1.27 1.56 3.15 3.29 3.49 4.08 3.15 3.29 3.49 4.08 ns

I2C 1.33 1.45 1.58 1.82 11.56 11.70 11.90 12.52 11.56 11.70 11.90 12.52 ns

SMBUS 1.33 1.45 1.58 1.82 11.56 11.70 11.90 12.52 11.56 11.70 11.90 12.52 ns

SDIO 1.36 1.48 1.61 1.84 2.64 2.78 2.98 3.60 2.64 2.78 2.98 3.60 ns

MOBILE_DDR 0.94 1.06 1.19 1.43 2.35 2.49 2.69 3.31 2.35 2.49 2.69 3.31 ns

HSTL_I 0.90 1.02 1.15 1.39 1.66 1.80 2.00 2.62 1.66 1.80 2.00 2.62 ns

HSTL_II 0.91 1.03 1.16 1.40 1.72 1.86 2.06 2.68 1.72 1.86 2.06 2.68 ns

HSTL_III 0.95 1.07 1.20 1.44 1.67 1.81 2.01 2.61 1.67 1.81 2.01 2.61 ns

HSTL_I _18 0.94 1.06 1.19 1.43 1.77 1.91 2.11 2.73 1.77 1.91 2.11 2.73 ns

HSTL_II _18 0.94 1.06 1.19 1.43 1.85 1.99 2.19 2.81 1.85 1.99 2.19 2.81 ns

HSTL_III _18 0.99 1.11 1.24 1.47 1.79 1.93 2.13 2.72 1.79 1.93 2.13 2.72 ns

SSTL3_I 1.58 1.70 1.83 2.16 1.83 1.97 2.17 2.72 1.83 1.97 2.17 2.72 ns

SSTL3_II 1.58 1.70 1.83 2.16 2.01 2.15 2.35 2.94 2.01 2.15 2.35 2.94 ns

SSTL2_I 1.30 1.42 1.55 1.87 1.77 1.91 2.11 2.69 1.77 1.91 2.11 2.69 ns

SSTL2_II 1.30 1.42 1.55 1.88 1.86 2.00 2.20 2.82 1.86 2.00 2.20 2.82 ns

SSTL18_I 0.92 1.04 1.17 1.41 1.63 1.77 1.97 2.59 1.63 1.77 1.97 2.59 ns

SSTL18_II 0.92 1.04 1.17 1.41 1.66 1.80 2.00 2.62 1.66 1.80 2.00 2.62 ns

SSTL15_II 0.92 1.04 1.17 1.41 1.67 1.81 2.01 2.63 1.67 1.81 2.01 2.63 ns

DIFF_HSTL_I 0.94 1.06 1.19 1.46 1.77 1.91 2.11 2.62 1.77 1.91 2.11 2.62 ns

DIFF_HSTL_II 0.93 1.05 1.18 1.45 1.72 1.86 2.06 2.54 1.72 1.86 2.06 2.54 ns

DIFF_HSTL_III 0.93 1.05 1.18 1.46 1.69 1.83 2.03 2.53 1.69 1.83 2.03 2.53 ns

DIFF_HSTL_I_18 0.97 1.09 1.22 1.50 1.79 1.93 2.13 2.63 1.79 1.93 2.13 2.63 ns

DIFF_HSTL_II_18 0.97 1.09 1.22 1.49 1.69 1.83 2.03 2.51 1.69 1.83 2.03 2.51 ns

DIFF_HSTL_III_18 0.97 1.09 1.22 1.50 1.69 1.83 2.03 2.53 1.69 1.83 2.03 2.53 ns

DIFF_SSTL3_I 1.18 1.30 1.43 1.68 1.81 1.95 2.15 2.64 1.81 1.95 2.15 2.64 ns

DIFF_SSTL3_II 1.19 1.31 1.44 1.68 1.80 1.94 2.14 2.63 1.80 1.94 2.14 2.63 ns

DIFF_SSTL2_I 1.02 1.14 1.27 1.57 1.80 1.94 2.14 2.62 1.80 1.94 2.14 2.62 ns

DIFF_SSTL2_II 1.02 1.14 1.27 1.57 1.76 1.90 2.10 2.57 1.76 1.90 2.10 2.57 ns

DIFF_SSTL18_I 0.97 1.09 1.22 1.51 1.72 1.86 2.06 2.56 1.72 1.86 2.06 2.56 ns

DIFF_SSTL18_II 0.98 1.10 1.23 1.50 1.68 1.82 2.02 2.52 1.68 1.82 2.02 2.52 ns

DIFF_SSTL15_II 0.94 1.06 1.19 1.46 1.67 1.81 2.01 2.50 1.67 1.81 2.01 2.50 ns

DIFF_MOBILE_DDR 0.97 1.09 1.22 1.51 1.75 1.89 2.09 2.57 1.75 1.89 2.09 2.57 ns

Table  28: IOB Switching Characteristics for the Commercial (XC) Spartan-6 Devices (Cont’d)

I/O Standard

TIOPI TIOOP TIOTP

UnitsSpeed Grade Speed Grade Speed Grade

-3 -3N -2 -1L(1) -3 -3N -2 -1L(1) -3 -3N -2 -1L(1)
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Table  29: IOB Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q Devices(1)

I/O Standard

TIOPI TIOOP TIOTP

UnitsSpeed Grade Speed Grade Speed Grade

-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

PCI66_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

I2C 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 2.11 1.91 2.11 ns

HSTL_II _18 1.05 1.23 1.99 2.19 1.99 2.19 ns

HSTL_III _18 1.13 1.31 1.93 2.13 1.93 2.13 ns

SSTL3_I 1.65 1.83 1.97 2.17 1.97 2.17 ns

SSTL3_II 1.65 1.83 2.15 2.35 2.15 2.35 ns

SSTL2_I 1.37 1.55 1.91 2.11 1.91 2.11 ns

SSTL2_II 1.37 1.55 2.00 2.20 2.00 2.20 ns

SSTL18_I 0.99 1.17 1.77 1.97 1.77 1.97 ns

SSTL18_II 1.00 1.18 1.80 2.00 1.80 2.00 ns

SSTL15_II 1.00 1.18 1.81 2.01 1.81 2.01 ns

DIFF_HSTL_I 1.01 1.19 1.91 2.11 1.91 2.11 ns

DIFF_HSTL_II 1.00 1.18 1.86 2.06 1.86 2.06 ns

DIFF_HSTL_III 1.00 1.18 1.83 2.03 1.83 2.03 ns

DIFF_HSTL_I_18 1.04 1.22 1.93 2.13 1.93 2.13 ns

DIFF_HSTL_II_18 1.04 1.22 1.83 2.03 1.83 2.03 ns

DIFF_HSTL_III_18 1.04 1.22 1.83 2.03 1.83 2.03 ns
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I/O Standard Measurement Methodology

Input Delay Measurements

Table 31 shows the test setup parameters used for measuring input delay.

Table  31: Input Delay Measurement Methodology

Description I/O Standard Attribute VL
(1) VH

(1) VMEAS
(3)(4) VREF

(2)(4)

LVTTL (Low-Voltage Transistor-Transistor Logic) LVTTL 0 3.0 1.4 –

LVCMOS (Low-Voltage CMOS), 3.3V LVCMOS33 0 3.3 1.65 –

LVCMOS, 2.5V LVCMOS25 0 2.5 1.25 –

LVCMOS, 1.8V LVCMOS18 0 1.8 0.9 –

LVCMOS, 1.5V LVCMOS15 0 1.5 0.75 –

LVCMOS, 1.2V LVCMOS12 0 1.2 0.6 –

PCI (Peripheral Component Interface), 
33 MHz and 66 MHz, 3.3V

PCI33_3, PCI66_3 Per PCI Specification –

HSTL (High-Speed Transceiver Logic), 
Class I & II

HSTL_I, HSTL_II VREF – 0.5 VREF + 0.5 VREF 0.75

HSTL, Class III HSTL_III VREF – 0.5 VREF + 0.5 VREF 0.90

HSTL, Class I & II, 1.8V HSTL_I_18, HSTL_II_18 VREF – 0.5 VREF + 0.5 VREF 0.90

HSTL, Class III 1.8V HSTL_III_18 VREF – 0.5 VREF + 0.5 VREF 1.1

SSTL (Stub Terminated Transceiver Logic), 
Class I & II, 3.3V

SSTL3_I, SSTL3_II VREF – 0.75 VREF + 0.75 VREF 1.5

SSTL, Class I & II, 2.5V SSTL2_I, SSTL2_II VREF – 0.75 VREF + 0.75 VREF 1.25

SSTL, Class I & II, 1.8V SSTL18_I, SSTL18_II VREF – 0.5 VREF + 0.5 VREF 0.90

SSTL, Class II, 1.5V SSTL15_II VREF – 0.2 VREF + 0.2 VREF 0.75

LVDS (Low-Voltage Differential Signaling), 
2.5V & 3.3V

LVDS_25, LVDS_33 1.25 – 0.125 1.25 + 0.125 0(5) –

LVPECL (Low-Voltage Positive Emitter-Coupled 
Logic), 2.5V & 3.3V

LVPECL_25, LVPECL_33 1.2 – 0.3 1.2 + 0.3 0(5) –

BLVDS (Bus LVDS), 2.5V BLVDS_25 1.3 – 0.125 1.3 + 0.125 0(5) –

Mini-LVDS, 2.5V & 3.3V MINI_LVDS_25, 
MINI_LVDS_33

1.2 – 0.125 1.2 + 0.125 0(5) –

RSDS (Reduced Swing Differential Signaling), 
2.5V & 3.3V

RSDS_25, RSDS_33 1.2 – 0.1 1.2 + 0.1 0(5) –

TMDS (Transition Minimized Differential Signaling), 
3.3V

TMDS_33 3.0 – 0.1 3.0 + 0.1 0(5) –

PPDS (Point-to-Point Differential Signaling, 
2.5V & 3.3V

PPDS_25, PPDS_33 1.25 – 0.1 1.25 + 0.1 0(5) –

Notes: 
1. Input waveform switches between VL and VH.
2. Measurements are made at typical, minimum, and maximum VREF values. Reported delays reflect worst case of these measurements. VREF values 

listed are typical.
3. Input voltage level from which measurement starts.
4. This is an input voltage reference that bears no relation to the VREF / VMEAS parameters found in IBIS models and/or noted in Figure 4.
5. The value given is the differential input voltage.
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Table  34: SSO Limit per VCCO/GND Pair

VCCO I/O Standard Drive Slew

SSO Limit per VCCO/GND Pair

All TQG144, CPG196, 
CSG225, FT(G)256, and 
LX devices in CSG324

All CS(G)484, FG(G)484, 
FG(G)676, FG(G)900, and 
LXT devices in CSG324

Bank 0/2 Bank 1/3 Bank 0/2 Bank 1/3/4/5

1.2V LVCMOS12, LVCMOS12_JEDEC

2

Fast 30 (1) 35 30 35

Slow 51 55 51 52

QuietIO 71 58 71 70

4

Fast 17 17 17 19

Slow 23 25 23 22

QuietIO 35 32 35 32

6

Fast 13 15 13 14

Slow 19 20 19 17

QuietIO 26 24 26 24

8

Fast N/A 12 N/A 12

Slow N/A 15 N/A 13

QuietIO N/A 20 N/A 19

12

Fast N/A 5 N/A 4

Slow N/A 8 N/A 5

QuietIO N/A 11 N/A 10
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3.3V

LVTTL

2

Fast 53 65 53 62

Slow 70 80 70 73

QuietIO 79 89 79 91

4

Fast 23 30 23 27

Slow 34 41 34 37

QuietIO 44 49 44 46

6

Fast 16 21 16 20

Slow 21 28 21 25

QuietIO 34 39 34 34

8

Fast 12 16 12 15

Slow 16 22 16 19

QuietIO 27 28 27 24

12

Fast 1 3 1 1

Slow 2 5 2 4

QuietIO 2 10 2 8

16

Fast 1 3 1 1

Slow 1 7 1 2

QuietIO 3 11 3 8

24

Fast 1 2 1 1

Slow 2 5 2 2

QuietIO 8 9 8 8

PCI33_3 18 19 18 19

PCI66_3 18 19 18 19

SSTL_3_I 5 8 5 8

SSTL_3_II 3 5 3 3

DIFF_SSTL_3_I 15 24 15 24

DIFF_SSTL_3_II 9 15 9 9

SDIO 17 18 17 15

Table  34: SSO Limit per VCCO/GND Pair (Cont’d)

VCCO I/O Standard Drive Slew

SSO Limit per VCCO/GND Pair

All TQG144, CPG196, 
CSG225, FT(G)256, and 
LX devices in CSG324

All CS(G)484, FG(G)484, 
FG(G)676, FG(G)900, and 
LXT devices in CSG324

Bank 0/2 Bank 1/3 Bank 0/2 Bank 1/3/4/5
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DSP48A1 Switching Characteristics

Table  44: DSP48A1 Switching Characteristics

Symbol Description Pre-
adder Multiplier Post-

adder
Speed Grade

Units
-3 -3N -2 -1L

Setup and Hold Times of Data/Control Pins to the Input Register Clock

TDSPDCK_A_A1REG/
TDSPCKD_A_A1REG

A input to A1 register CLK N/A N/A N/A 0.15/
0.09

0.17/
0.09

0.17/
0.09

0.32/
0.09

ns

TDSPDCK_D_B1REG/
TDSPCKD_D_B1REG

D input to B1 register CLK Yes N/A N/A 1.90/
–0.07

1.95/
–0.07

1.95/
–0.07

2.82/
–0.07

ns

TDSPDCK_C_CREG/
TDSPCKD_C_CREG

C input to C register CLK
for XC devices

N/A N/A N/A

0.11/
0.15

0.13/
0.15

0.13/
0.15

0.24/
0.09

ns
C input to C register CLK
for XA and XQ devices

0.11/
0.19 N/A 0.13/

0.23
0.24/
0.09

TDSPDCK_D_DREG/
TDSPCKD_D_DREG

D input to D register CLK
for XC devices

N/A N/A N/A

0.09/
0.15

0.10/
0.15

0.10/
0.15

0.19/
0.12

ns
D input to D register CLK
for XA and XQ devices

0.09/
0.23 N/A 0.10/

0.27
0.19/
0.12

TDSPDCK_OPMODE_B1REG/
TDSPCKD_OPMODE_B1REG

OPMODE input to B1 register CLK Yes N/A N/A 1.97/
0.01

2.00/
0.01

2.00/
0.01

2.85/
0.01

ns

TDSPDCK_OPMODE_OPMODEREG/
TDSPCKD_OPMODE_OPMODEREG

OPMODE input to OPMODE 
register CLK for XC devices

N/A N/A N/A

0.18/
0.12

0.21/
0.12

0.21/
0.12

0.40/
0.12

nsOPMODE input to OPMODE 
register CLK for XA and XQ 
devices

0.18/
0.16 N/A 0.21/

0.22
0.40/
0.12

Setup and Hold Times of Data Pins to the Pipeline Register Clock

TDSPDCK_A_MREG/
TDSPCKD_A_MREG

A input to M register CLK N/A Yes N/A 3.06/
–0.40

3.51/
–0.40

3.51/
–0.40

3.97/
–0.40

ns

TDSPDCK_B_MREG/
TDSPCKD_B_MREG

B input to M register CLK Yes Yes N/A 3.96/
–0.68

4.58/
–0.68

4.58/
–0.68

7.00/
–0.68

ns

TDSPDCK_D_MREG/
TDSPCKD_D_MREG

D input to M register CLK Yes Yes N/A 4.23/
–0.56

4.80/
–0.56

4.80/
–0.56

6.84/
–0.56

ns

TDSPDCK_OPMODE_MREG/
TDSPCKD_OPMODE_MREG

OPMODE to M register CLK Yes Yes N/A 4.18/
–0.48

4.80/
–0.48

4.80/
–0.48

6.88/
–0.48

ns

No Yes N/A 2.37/
–0.48

2.70/
–0.48

2.70/
–0.48

4.28/
–0.48

ns

Setup and Hold Times of Data/Control Pins to the Output Register Clock

TDSPDCK_A_PREG/
TDSPCKD_A_PREG

A input to P register CLK N/A Yes Yes 4.32/
–0.76

5.06/
–0.76

5.06/
–0.76

7.52/
–0.76

ns

TDSPDCK_B_PREG/
TDSPCKD_B_PREG

B input to P register CLK Yes Yes Yes 5.87/
–0.59

6.87/
–0.59

6.87/
–0.59

10.55/
–0.59

ns

No Yes Yes 4.14/
–0.93

4.68/
–0.93

4.68/
–0.93

8.12/
–0.93

ns

TDSPDCK_C_PREG/
TDSPCKD_C_PREG

C input to P register CLK N/A N/A Yes 2.20/
–0.23

2.25/
–0.23

2.25/
–0.23

3.27/
–0.23

ns

TDSPDCK_D_PREG/
TDSPCKD_D_PREG

D input to P register CLK Yes Yes Yes 5.90/
–0.92

6.91/
–0.92

6.91/
–0.92

10.39/
–0.92

ns
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Table  45: Device DNA Interface Port Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -3N -2 -1L

TDNASSU 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

TDNADSU 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

TDNARSU Setup time on READ before the rising edge of CLK
7 ns, Min

1,000 ns, Max

TDNARH Hold time on READ after the rising edge of CLK 1 ns, Min

TDNADCKO Clock-to-output delay on DOUT after rising edge of CLK
0.5 ns, Min

6 ns, Max

TDNACLKF
(2) CLK frequency 2 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 µs.
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 
SUSPEND constraint behavior (without glitch filter)

– 15 ns

TSUSPEND_GTS Rising edge of SUSPEND pin to write-protect lock on all writable clocked 
elements (without glitch filter)

– 15 ns

TSUSPEND_DISABLE Rising edge of the SUSPEND pin to FPGA input pins and interconnect 
disabled (without glitch filter)

– 1500 ns

Exiting Suspend Mode

TSUSPENDLOW_AWAKE Falling edge of the SUSPEND pin to rising edge of the AWAKE pin. Does not 
include DCM or PLL lock time.

7 75 µs

TSUSPEND_ENABLE Falling edge of the SUSPEND pin to FPGA input pins and interconnect re-
enabled

7 41 µs

TAWAKE_GWE1 Rising edge of the AWAKE pin until write-protect lock released on all writable 
clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:1.

– 80 ns

TAWAKE_GWE512 Rising edge of the AWAKE pin until write-protect lock released on all writable 
clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:512.

– 20.5 µs

TAWAKE_GTS1 Rising edge of the AWAKE pin until outputs return to the behavior described in 
the FPGA application, using sw_clk:InternalClock and sw_gts_cycle:1.

– 80 ns

TAWAKE_GTS512 Rising edge of the AWAKE pin until outputs return to the behavior described in 
the FPGA application, using sw_clk:InternalClock and sw_gts_cycle:512.

– 20.5 µs

TSCP_AWAKE Rising edge of SCP pins to rising edge of AWAKE pin 7 75 µs

http://www.xilinx.com


Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 57

FINMIN Minimum Input Clock Frequency LX devices 19 19 19 19 MHz

LXT devices 19 19 19 N/A MHz

FINJITTER 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 %

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(3) All 1 1 1 1 MHz

High PLL Bandwidth at Typical(3) All 4 4 4 4 MHz

TSTAPHAOFFSET Static Phase Offset of the PLL Outputs All 0.12 0.12 0.12 0.15 ns

TOUTJITTER PLL Output Jitter(3) All Note 2

TOUTDUTY PLL Output Clock Duty Cycle Precision(4) All 0.15 0.15 0.20 0.25 ns

TLOCKMAX PLL Maximum Lock Time All 100 100 100 100 µs

FOUTMAX

PLL Maximum Output Frequency for BUFGMUX
LX devices 400 400 375 250 MHz

LXT devices 400 400 375 N/A MHz

PLL Maximum Output Frequency for BUFPLL
LX devices 1080 1050 950 500 MHz

LXT devices 1080 1050 950 N/A MHz

FOUTMIN PLL Minimum Output Frequency(5) All 3.125 3.125 3.125 3.125 MHz

TEXTFDVAR 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

FPFDMAX
(5) Maximum Frequency at the Phase Frequency Detector LX devices 500 500 400 300 MHz

LXT devices 500 500 400 N/A MHz

FPFDMIN Minimum Frequency at the Phase Frequency Detector LX devices 19 19 19 19 MHz

LXT devices 19 19 19 N/A MHz

TFBDELAY 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 FVCO/128 assuming output duty cycle is 50%.
6. When using CLK_FEEDBACK = CLKOUT0 with BUFIO2 feedback, the feedback frequency will be higher than the phase frequency detector 

frequency. FPFDMAX = FCLKFB / CLKFBOUT_MULT

Table  52: PLL Specification (Cont’d)

Symbol Description Device(1)
Speed Grade

Units
-3 -3N -2 -1L
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Spartan-6 Device Pin-to-Pin Output Parameter Guidelines

All devices are 100% functionally tested. The representative values for typical pin locations and normal clock loading are 
listed in Table 63 through Table 69. Values are expressed in nanoseconds unless otherwise noted.

Table  63: Global Clock Input to Output Delay Without DCM or PLL

Symbol Description Device
Speed Grade

Units
-3 -3N -2 -1L

LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, without DCM or PLL

TICKOF Global Clock and OUTFF without DCM or PLL XC6SLX4 6.12 N/A 7.68 9.41 ns

XC6SLX9 6.12 6.51 7.68 9.41 ns

XC6SLX16 5.98 6.42 7.48 9.10 ns

XC6SLX25 6.20 6.69 7.84 9.44 ns

XC6SLX25T 6.20 6.69 7.84 N/A ns

XC6SLX45 6.37 6.88 8.10 9.61 ns

XC6SLX45T 6.37 6.88 8.10 N/A ns

XC6SLX75 6.39 6.99 8.16 10.18 ns

XC6SLX75T 6.39 6.99 8.16 N/A ns

XC6SLX100 6.59 7.18 8.41 10.31 ns

XC6SLX100T 6.59 7.18 8.41 N/A ns

XC6SLX150 6.98 7.68 8.80 10.62 ns

XC6SLX150T 6.98 7.68 8.80 N/A ns

XA6SLX4 6.44 N/A 7.68 N/A ns

XA6SLX9 6.44 N/A 7.68 N/A ns

XA6SLX16 6.30 N/A 7.48 N/A ns

XA6SLX25 6.52 N/A 7.84 N/A ns

XA6SLX25T 6.52 N/A 7.84 N/A ns

XA6SLX45 6.69 N/A 8.12 N/A ns

XA6SLX45T 6.69 N/A 8.12 N/A ns

XA6SLX75 6.89 N/A 8.16 N/A ns

XA6SLX75T 6.89 N/A 8.16 N/A ns

XA6SLX100 N/A N/A 8.36 N/A ns

XQ6SLX75 N/A N/A 8.16 10.18 ns

XQ6SLX75T 6.89 N/A 8.16 N/A ns

XQ6SLX150 N/A N/A 8.80 10.62 ns

XQ6SLX150T 7.61 N/A 8.80 N/A ns

Notes: 
1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and where all accessible 

IOB and CLB flip-flops are clocked by the global clock net.
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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 -3N -2 -1L

LVCMOS25 Global 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

XA6SLX4 4.88 N/A 6.13 N/A ns

XA6SLX9 4.88 N/A 6.13 N/A ns

XA6SLX16 4.74 N/A 5.27 N/A ns

XA6SLX25 4.43 N/A 4.78 N/A ns

XA6SLX25T 4.43 N/A 4.88 N/A ns

XA6SLX45 4.94 N/A 5.62 N/A ns

XA6SLX45T 4.94 N/A 5.62 N/A ns

XA6SLX75 4.32 N/A 4.77 N/A ns

XA6SLX75T 4.32 N/A 4.77 N/A ns

XA6SLX100 N/A N/A 5.41 N/A ns

XQ6SLX75 N/A N/A 4.77 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 

IOB and CLB flip-flops are clocked by the global clock net.
2. PLL output jitter is included in the timing calculation.

http://www.xilinx.com


Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 69

 

Table  67: Global Clock Input to Output Delay With PLL in Source-Synchronous Mode

Symbol Description Device
Speed Grade

Units
-3 -3N -2 -1L

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

XC6SLX25 5.00 5.35 6.10 8.54 ns

XC6SLX25T 5.00 5.35 6.10 N/A ns

XC6SLX45 5.59 6.03 7.02 8.39 ns

XC6SLX45T 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

XC6SLX150T 4.59 5.06 5.86 N/A ns

XA6SLX4 5.79 N/A 7.32 N/A ns

XA6SLX9 5.79 N/A 7.32 N/A ns

XA6SLX16 5.56 N/A 6.66 N/A ns

XA6SLX25 5.40 N/A 5.97 N/A ns

XA6SLX25T 5.40 N/A 6.07 N/A ns

XA6SLX45 5.89 N/A 6.90 N/A ns

XA6SLX45T 5.89 N/A 6.90 N/A ns

XA6SLX75 5.27 N/A 6.12 N/A ns

XA6SLX75T 5.27 N/A 6.12 N/A ns

XA6SLX100 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 

IOB and CLB flip-flops are clocked by the global clock net.
2. PLL output jitter is included in the timing calculation.
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Table  68: Global Clock Input to Output Delay With DCM and PLL in System-Synchronous Mode

Symbol Description Device
Speed Grade

Units
-3 -3N -2 -1L

LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with DCM in System-Synchronous Mode 
and PLL in DCM2PLL Mode.

TICKOFDCM_PLL Global Clock and OUTFF with DCM and PLL XC6SLX4 4.78 N/A 6.32 7.09 ns

XC6SLX9 4.78 5.24 6.32 7.09 ns

XC6SLX16 4.70 5.12 5.94 6.63 ns

XC6SLX25 4.70 5.09 5.92 7.30 ns

XC6SLX25T 4.70 5.09 5.92 N/A ns

XC6SLX45 4.63 4.98 5.83 7.26 ns

XC6SLX45T 4.63 4.98 5.83 N/A ns

XC6SLX75 4.68 5.04 5.88 6.90 ns

XC6SLX75T 4.68 5.04 5.88 N/A ns

XC6SLX100 4.72 5.07 5.92 7.77 ns

XC6SLX100T 4.76 5.07 5.92 N/A ns

XC6SLX150 4.44 4.73 5.31 6.96 ns

XC6SLX150T 4.44 4.73 5.31 N/A ns

XA6SLX4 5.07 N/A 6.18 N/A ns

XA6SLX9 5.07 N/A 6.18 N/A ns

XA6SLX16 5.22 N/A 5.77 N/A ns

XA6SLX25 5.01 N/A 5.80 N/A ns

XA6SLX25T 5.01 N/A 5.90 N/A ns

XA6SLX45 4.93 N/A 5.67 N/A ns

XA6SLX45T 4.93 N/A 5.67 N/A ns

XA6SLX75 4.94 N/A 5.70 N/A ns

XA6SLX75T 4.94 N/A 5.70 N/A ns

XA6SLX100 N/A N/A 5.77 N/A ns

XQ6SLX75 N/A N/A 5.70 6.90 ns

XQ6SLX75T 4.94 N/A 5.70 N/A ns

XQ6SLX150 N/A N/A 5.31 6.96 ns

XQ6SLX150T 5.02 N/A 5.31 N/A ns

Notes: 
1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and where all accessible 

IOB and CLB flip-flops are clocked by the global clock net.
2. DCM and PLL output jitter are already included in the timing calculation.
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Table  73: Global Clock Setup and Hold With DCM in Source-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.(1)

TPSDCM0/ TPHDCM0 No Delay Global Clock and IFF(2) 
with DCM in Source-Synchronous 
Mode

XC6SLX4 0.71/0.65 N/A 0.72/1.22 1.58/1.18 ns

XC6SLX9 0.71/0.69 0.71/1.19 0.72/1.36 1.58/1.18 ns

XC6SLX16 0.86/0.52 0.92/0.57 1.04/0.60 1.02/1.06 ns

XC6SLX25 0.84/0.58 0.90/0.59 1.01/0.59 1.58/1.07 ns

XC6SLX25T 0.84/0.58 0.90/0.59 1.01/0.59 N/A ns

XC6SLX45 0.85/0.70 0.90/0.76 0.98/0.79 1.34/1.34 ns

XC6SLX45T 0.85/0.70 0.90/0.76 0.98/0.79 N/A ns

XC6SLX75 1.00/0.62 1.06/0.63 1.15/0.63 1.65/1.46 ns

XC6SLX75T 1.00/0.71 1.06/0.72 1.15/0.72 N/A ns

XC6SLX100 0.81/0.68 0.81/0.69 0.94/0.69 1.42/2.07 ns

XC6SLX100T 0.81/0.68 0.81/0.69 0.94/0.69 N/A ns

XC6SLX150 0.68/0.98 0.69/0.99 0.79/0.99 1.45/1.60 ns

XC6SLX150T 0.68/0.98 0.69/0.99 0.79/0.99 N/A ns

XA6SLX4 0.81/0.74 N/A 0.72/1.36 N/A ns

XA6SLX9 0.81/0.74 N/A 0.72/1.36 N/A ns

XA6SLX16 1.01/0.56 N/A 1.04/0.60 N/A ns

XA6SLX25 0.94/0.76 N/A 1.06/0.77 N/A ns

XA6SLX25T 0.94/0.76 N/A 1.14/0.77 N/A ns

XA6SLX45 0.86/0.74 N/A 0.98/0.78 N/A ns

XA6SLX45T 0.86/0.74 N/A 0.98/0.78 N/A ns

XA6SLX75 1.02/0.71 N/A 1.15/0.72 N/A ns

XA6SLX75T 1.02/0.71 N/A 1.15/0.72 N/A ns

XA6SLX100 N/A N/A 1.37/0.75 N/A ns

XQ6SLX75 N/A N/A 1.15/0.72 1.65/1.46 ns

XQ6SLX75T 1.02/0.71 N/A 1.15/0.72 N/A ns

XQ6SLX150 N/A N/A 0.79/1.15 1.45/1.60 ns

XQ6SLX150T 0.73/1.15 N/A 0.79/1.15 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 CLK0 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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Notice of Disclaimer
The information disclosed to you hereunder (the "Materials") is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL
WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable
(whether in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage suffered as a result of
any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had been advised of the possibility
of the same. Xilinx assumes no obligation to correct any errors contained in the Materials, or to advise you of any corrections or update.
You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent. Certain products are subject to
the terms and conditions of the Limited Warranties which can be viewed at http://www.xilinx.com/warranty.htm; IP cores may be subject to
warranty and support terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or
for use in any application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products in Critical
Applications: http://www.xilinx.com/warranty.htm#critapps.

AUTOMOTIVE APPLICATIONS DISCLAIMER
XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-
SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (II) CONTROL OF A
VEHICLE, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE IN
THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE OPERATOR, OR (III)
USES THAT COULD LEAD TO DEATH OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY
USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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