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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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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

ICCINTQ Quiescent VCCINT supply current LX4 4.0 4.0 4.0 2.4 mA

LX9 4.0 4.0 4.0 2.4 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

ICCOQ Quiescent VCCO 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

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


Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 7

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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SelectIO™ Interface DC Input and Output Levels

Table  7: Recommended Operating Conditions for User I/Os Using Single-Ended Standards

I/O Standard
VCCO for Drivers(1) VREF for Inputs

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

LVTTL 3.0 3.3 3.45

VREF is not used for these I/O standards

LVCMOS33 3.0 3.3 3.45

LVCMOS25 2.3 2.5 2.7

LVCMOS18 1.65 1.8 1.95

LVCMOS18_JEDEC 1.65 1.8 1.95

LVCMOS15 1.4 1.5 1.6

LVCMOS15_JEDEC 1.4 1.5 1.6

LVCMOS12 1.1 1.2 1.3

LVCMOS12_JEDEC 1.1 1.2 1.3

PCI33_3(2) 3.0 3.3 3.45

PCI66_3(2) 3.0 3.3 3.45

I2C 2.7 3.0 3.45

SMBUS 2.7 3.0 3.45

SDIO 3.0 3.3 3.45

MOBILE_DDR 1.7 1.8 1.9

HSTL_I 1.4 1.5 1.6 0.68 0.75 0.9

HSTL_II 1.4 1.5 1.6 0.68 0.75 0.9

HSTL_III 1.4 1.5 1.6 – 0.9 –

HSTL_I_18 1.7 1.8 1.9 0.8 0.9 1.1

HSTL_II_18 1.7 1.8 1.9 – 0.9 –

HSTL_III_18 1.7 1.8 1.9 – 1.1 –

SSTL3_I 3.0 3.3 3.45 1.3 1.5 1.7

SSTL3_II 3.0 3.3 3.45 1.3 1.5 1.7

SSTL2_I 2.3 2.5 2.7 1.13 1.25 1.38

SSTL2_II 2.3 2.5 2.7 1.13 1.25 1.38

SSTL18_I 1.7 1.8 1.9 0.833 0.9 0.969

SSTL18_II 1.7 1.8 1.9 0.833 0.9 0.969

SSTL15_II 1.425 1.5 1.575 0.69 0.75 0.81

Notes: 
1. VCCO range required when using I/O standard for an output. Also required for MOBILE_DDR, PCI33_3, LVCMOS18_JEDEC, 

LVCMOS15_JEDEC, and LVCMOS12_JEDEC inputs, and for LVCMOS25 inputs when VCCAUX = 3.3V.
2. For PCI systems, the transmitter and receiver should have common supplies for VCCO.

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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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)

http://www.xilinx.com
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LVCMOS33, 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

LVCMOS33, Slow, 12 mA 1.41 1.59 2.53 2.73 2.53 2.73 ns

LVCMOS33, Slow, 16 mA 1.41 1.59 2.45 2.65 2.45 2.65 ns

LVCMOS33, Slow, 24 mA 1.41 1.59 2.42 2.62 2.42 2.62 ns

LVCMOS33, Fast, 2 mA 1.41 1.59 4.05 4.25 4.05 4.25 ns

LVCMOS33, Fast, 4 mA 1.41 1.59 2.66 2.86 2.66 2.86 ns

LVCMOS33, Fast, 6 mA 1.41 1.59 2.46 2.66 2.46 2.66 ns

LVCMOS33, Fast, 8 mA 1.41 1.59 2.21 2.41 2.21 2.41 ns

LVCMOS33, Fast, 12 mA 1.41 1.59 1.80 2.00 1.80 2.00 ns

LVCMOS33, Fast, 16 mA 1.41 1.59 1.80 2.00 1.80 2.00 ns

LVCMOS33, 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 2.15 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

Table  29: IOB Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q Devices(1) (Cont’d)

I/O Standard

TIOPI TIOOP TIOTP

UnitsSpeed Grade Speed Grade Speed Grade

-3 -2 -3 -2 -3 -2
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Output Delay Measurements

Output delays are measured using a Tektronix P6245 
TDS500/600 probe (< 1 pF) across approximately 4" of FR4 
microstrip trace. Standard termination was used for all 
testing. The propagation delay of the 4" trace is 
characterized separately and subtracted from the final 
measurement, and is therefore not included in the 
generalized test setups shown in Figure 4 and Figure 5.

Measurements and test conditions are reflected in the IBIS 
models except where the IBIS format precludes it. 
Parameters VREF, RREF, CREF, and VMEAS fully describe 
the test conditions for each I/O standard. The most accurate 
prediction of propagation delay in any given application can 
be obtained through IBIS simulation, using the following 
method:

1. Simulate the output driver of choice into the generalized 
test setup, using values from Table 32.

2. Record the time to VMEAS.

3. Simulate the output driver of choice into the actual PCB 
trace and load, using the appropriate IBIS model or 
capacitance value to represent the load.

4. Record the time to VMEAS.

5. Compare the results of steps 2 and 4. The increase or 
decrease in delay yields the actual propagation delay of 
the PCB trace.

X-Ref Target - Figure 4

Figure 4: Single-Ended Test Setup

VREF

RREF

VMEAS
(voltage level when taking 
delay measurement)

CREF 
(probe capacitance)

FPGA Output

ds162_06_011309

X-Ref Target - Figure 5

Figure 5: Differential Test Setup

RREF VMEAS

+

–

CREF

FPGA Output

ds162_07_011309

Table  32: Output Delay Measurement Methodology

Description I/O Standard
Attribute

RREF 
()

CREF
(1) 

(pF)
VMEAS

(V)
VREF
(V)

LVTTL (Low-Voltage Transistor-Transistor Logic) LVTTL (all) 1M 0 1.4 0

LVCMOS (Low-Voltage CMOS), 3.3V LVCMOS33 1M 0 1.65 0

LVCMOS, 2.5V LVCMOS25 1M 0 1.25 0

LVCMOS, 1.8V LVCMOS18 1M 0 0.9 0

LVCMOS, 1.5V LVCMOS15 1M 0 0.75 0

LVCMOS, 1.2V LVCMOS12 1M 0 0.6 0

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

PCI33_3, PCI66_3 (rising edge) 25 10(2) 0.94 0

PCI33_3, PCI66_3 (falling edge) 25 10(2) 2.03 3.3

HSTL (High-Speed Transceiver Logic), Class I HSTL_I 50 0 VREF 0.75

HSTL, Class II HSTL_II 25 0 VREF 0.75

HSTL, Class III HSTL_III 50 0 0.9 1.5

HSTL, Class I, 1.8V HSTL_I_18 50 0 VREF 0.9

HSTL, Class II, 1.8V HSTL_II_18 25 0 VREF 0.9

HSTL, Class III, 1.8V HSTL_III_18 50 0 1.1 1.8

SSTL (Stub Series Terminated Logic), Class I, 1.8V SSTL18_I 50 0 VREF 0.9

SSTL, Class II, 1.8V SSTL18_II 25 0 VREF 0.9

SSTL, Class I, 2.5V SSTL2_I 50 0 VREF 1.25
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1.5V

LVCMOS15, LVCMOS15_JEDEC

2

Fast 33 40 33 41

Slow 57 62 57 56

QuietIO 70 67 70 66

4

Fast 19 21 19 21

Slow 30 30 30 24

QuietIO 38 33 38 30

6

Fast 14 16 14 16

Slow 18 19 18 17

QuietIO 27 24 27 21

8

Fast 11 13 11 12

Slow 16 16 16 14

QuietIO 23 20 23 17

12

Fast N/A 5 N/A 4

Slow N/A 8 N/A 5

QuietIO N/A 10 N/A 9

16

Fast N/A 5 N/A 4

Slow N/A 8 N/A 8

QuietIO N/A 10 N/A 9

HSTL_I 9 10 9 10

HSTL_II N/A 5 N/A 6

HSTL_III 7 9 7 9

DIFF_HSTL_I 27 30 27 30

DIFF_HSTL_II N/A 15 N/A 18

DIFF_HSTL_III 21 27 21 27

SSTL_15_II (3) N/A 5 N/A 4

DIFF_SSTL_15_II (3) N/A 15 N/A 12

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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CLB Distributed RAM Switching Characteristics (SLICEM Only)

CLB Shift Register Switching Characteristics (SLICEM Only)

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

Symbol Description
Speed Grade

Units
-3 -3N -2 -1L

Sequential Delays

TSHCKO Clock to A – D outputs 1.26 1.55 1.55 2.35 ns, Max

Clock to A – D outputs (direct output path) 0.96 1.20 1.20 1.87 ns, Max

Setup and Hold Times Before/After Clock CLK

TDS/TDH AX – DX or AI – DI inputs to CLK 0.59/
0.17

0.73/
0.22

0.73/
0.22

1.17/
0.33

ns, Min

TAS/TAH Address An inputs to clock for XC devices 0.28/
0.35

0.32/
0.42

0.32/
0.42

0.26/
0.71

ns, Min

Address An inputs to clock for XA and XQ devices 0.28/
0.51

N/A 0.32/
0.51

0.26/
0.71

ns, Min

TWS/TWH WE input to clock 0.31/
–0.08

0.37/
–0.08

0.37/
–0.08

0.59/
–0.27

ns, Min

TCECK/TCKCE CE input to CLK 0.31/
–0.08

0.37/
–0.08

0.37/
–0.08

0.59/
–0.27

ns, Min

Table  42: CLB Shift Register Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -3N -2 -1L

Sequential Delays

TREG Clock to A – D outputs 1.35 1.78 1.78 2.74 ns, Max

Clock to A – D outputs (direct output path) 1.24 1.65 1.65 2.48 ns, Max

Setup and Hold Times Before/After Clock CLK

TWS/TWH WE input to CLK 0.20/
–0.07

0.24/
–0.07

0.24/
–0.07

0.29/
–0.27

ns, Min

TCECK/TCKCE CE input to CLK for XC devices 0.30/
0.30

0.30/
0.38

0.30/
0.38

0.82/
–0.41

ns, Min

CE input to CLK for XA and XQ devices 0.32/
0.30

N/A 0.40/
0.38

0.82/
–0.41

ns, Min

TDS/TDH AX – DX or AI – DI inputs to CLK 0.07/
0.11

0.09/
0.14

0.09/
0.14

0.11/
0.23

ns, Min
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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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DCM Switching Characteristics
 

Table  53: Operating Frequency Ranges and Conditions for the Delay-Locked Loop (DLL)(1)

Symbol Description

Speed Grade

Units-3 -3N -2 -1L

Min Max Min Max Min Max Min Max

Input Frequency Ranges

CLKIN_FREQ_DLL Frequency of the CLKIN clock 
input when the CLKDV output is 
not used.

5(2) 280(3) 5(2) 280(3) 5(2) 250(3) 5(2) 175(3) MHz

Frequency of the CLKIN clock 
input when using the CLKDV 
output.

5(2) 280(3) 5(2) 280(3) 5(2) 250(3) 5(2) 133(3) MHz

Input Pulse Requirements

CLKIN_PULSE CLKIN pulse width as a 
percentage of the CLKIN period 
for 
CLKIN_FREQ_DLL < 150 MHz

40 60 40 60 40 60 40 60 %

CLKIN pulse width as a 
percentage of the CLKIN period 
for 
CLKIN_FREQ_DLL > 150 MHz

45 55 45 55 45 55 45 55 %

Input Clock Jitter Tolerance and Delay Path Variation(4)

CLKIN_CYC_JITT_DLL_LF Cycle-to-cycle jitter at the CLKIN 
input for 
CLKIN_FREQ_DLL < 150 MHz

– ±300 – ±300 – ±300 – ±300 ps

CLKIN_CYC_JITT_DLL_HF Cycle-to-cycle jitter at the CLKIN 
input for 
CLKIN_FREQ_DLL > 150 MHz.

– ±150 – ±150 – ±150 – ±150 ps

CLKIN_PER_JITT_DLL Period jitter at the CLKIN input. – ±1 – ±1 – ±1 – ±1 ns

CLKFB_DELAY_VAR_EXT Allowable variation of the off-chip 
feedback delay from the DCM 
output to the CLKFB input.

– ±1 – ±1 – ±1 – ±1 ns

Notes: 
1. DLL specifications apply when using any of the DLL outputs: CLK0, CLK90, CLK180, CLK270, CLK2X, CLK2X180, or CLKDV.
2. When operating independently of the DLL, the DFS supports lower CLKIN_FREQ_DLL frequencies. See Table 55.
3. The CLKIN_DIVIDE_BY_2 attribute increases the effective input frequency range. When set to TRUE, the input clock frequency is divided by two as 

it enters the DCM. Input clock frequencies for the clock buffer being used can be increased up to the FMAX (see Table 48 and Table 49 for BUFG and 
BUFIO2 limits). When used with CLK_FEEDBACK=2X, the input clock frequency matches the frequency for CLK2X, and is limited to 
CLKOUT_FREQ_2X.

4. CLKIN_FREQ_DLL input jitter beyond these limits can cause the DCM to lose LOCK, indicated by the LOCKED output deasserting. The user must 
then reset the DCM.

5. When using both DCMs in a CMT, both DCMs must be LOCKED.
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Table  54: Switching Characteristics for the Delay-Locked Loop (DLL)(1)

Symbol Description

Speed Grade

Units-3 -3N -2 -1L

Min Max Min Max Min Max Min Max

Output Frequency Ranges

CLKOUT_FREQ_CLK0 Frequency for the CLK0 and 
CLK180 outputs. 5 280 5 280 5 250 5 175 MHz

CLKOUT_FREQ_CLK90 Frequency for the CLK90 and 
CLK270 outputs. 5 200 5 200 5 200 5 175 MHz

CLKOUT_FREQ_2X Frequency for the CLK2X and 
CLK2X180 outputs. 10 375 10 375 10 334 10 250 MHz

CLKOUT_FREQ_DV Frequency for the CLKDV output. 0.3125 186 0.3125 186 0.3125 166 0.3125 88.6 MHz

Output Clock Jitter(2)(3)(4)

CLKOUT_PER_JITT_0 Period jitter at the CLK0 output. – ±100 – ±100 – ±100 – ±100 ps

CLKOUT_PER_JITT_90 Period jitter at the CLK90 output. – ±150 – ±150 – ±150 – ±150 ps

CLKOUT_PER_JITT_180 Period jitter at the CLK180 output. – ±150 – ±150 – ±150 – ±150 ps

CLKOUT_PER_JITT_270 Period jitter at the CLK270 output. – ±150 – ±150 – ±150 – ±150 ps

CLKOUT_PER_JITT_2X Period jitter at the CLK2X and 
CLK2X180 outputs. Maximum = ±[0.5% of CLKIN period + 100] ps

CLKOUT_PER_JITT_DV1 Period jitter at the CLKDV output 
when performing integer division. – ±150 – ±150 – ±150 – ±150 ps

CLKOUT_PER_JITT_DV2 Period jitter at the CLKDV output 
when performing non-integer 
division.

Maximum = ±[0.5% of CLKIN period + 100] ps

Duty Cycle(4)

CLKOUT_DUTY_CYCLE_DLL Duty cycle variation for the CLK0, 
CLK90, CLK180, CLK270, CLK2X, 
CLK2X180, and CLKDV outputs, 
including the BUFGMUX and clock 
tree duty-cycle distortion.

Typical = ±[1% of CLKIN period + 350] ps

Phase Alignment(4)

CLKIN_CLKFB_PHASE Phase offset between the CLKIN 
and CLKFB inputs 
(CLK_FEEDBACK = 1X).

– ±150 – ±150 – ±150 – ±250

ps
Phase offset between the CLKIN 
and CLKFB inputs 
(CLK_FEEDBACK = 2X).(6)

– ±250 – ±250 – ±250 – ±350

CLKOUT_PHASE_DLL Phase offset between DLL outputs 
for CLK0 to CLK2X (not CLK2X180). Maximum = ±[1% of CLKIN period + 100] ps

Phase offset between DLL outputs 
for all others. Maximum = ±[1% of CLKIN period + 150]

Maximum =
±[1% of 
CLKIN 

period + 200]

ps
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Spread Spectrum

FCLKIN_FIXED_SPREAD_
SPECTRUM

Frequency of the CLKIN input for 
fixed spread spectrum 
(SPREAD_SPECTRUM = 
CENTER_LOW_SPREAD/ 
CENTER_HIGH_SPREAD)

30 200 30 200 30 200 30 200 MHz

TCENTER_LOW_SPREAD
(6) Spread at the CLKFX output for 

fixed spread spectrum 
(SPREAD_SPECTRUM = 
CENTER_LOW_SPREAD)

Maximum = 250
ps

TCENTER_HIGH_SPREAD
(6) Spread at the CLKFX output for 

fixed spread spectrum 
(SPREAD_SPECTRUM= 
CENTER_HIGH_SPREAD) Maximum = 400

ps

FMOD_FIXED_SPREAD_

SPECTRUM
(6)

Average modulation frequency 
when using fixed spread 
spectrum 
(SPREAD_SPECTRUM =
CENTER_LOW_SPREAD / 
CENTER_HIGH_SPREAD)

Typical = FIN/1024 MHz

Notes: 
1. The values in this table are based on the operating conditions described in Table 2 and Table 55.
2. For optimal jitter tolerance and a faster LOCK time, use the CLKIN_PERIOD attribute.
3. Output jitter is characterized with no input jitter. Output jitter strongly depends on the environment, including the number of SSOs, the output drive 

strength, CLB utilization, CLB switching activities, switching frequency, power supply, and PCB design. The actual maximum output jitter depends on 
the system application.

4. The CLKFX, CLKFXDV, and CLKFX180 outputs have a duty cycle of approximately 50%.
5. Some duty-cycle and alignment specifications include a percentage of the CLKFX output period. For example, this data sheet specifies a maximum 

CLKFX jitter of ±(1% of CLKFX period + 200 ps). Assuming that the CLKFX output frequency is 100 MHz, the equivalent CLKFX period is 10 ns, and 
1% of 10 ns is 0.1 ns or 100 ps. Accordingly, the maximum jitter is ±(100 ps + 200 ps) = ±300 ps.

6. When using CENTER_LOW_SPREAD, CENTER_HIGH_SPREAD, the valid values for CLKFX_MULTIPLY are limited to 2 through 32, and the valid 
values for CLKFX_DIVIDE are limited to 1 through 4.

Table  58:  Recommended Operating Conditions for the Phase-Shift Clock in Variable Phase Mode (DCM_SP) or 
Dynamic Frequency Synthesis (DCM_CLKGEN)

Symbol Description

Speed Grade

Units-3 -3N -2 -1L

Min Max Min Max Min Max Min Max

Operating Frequency Ranges

PSCLK_FREQ Frequency for the PSCLK 
(DCM_SP) or PROGCLK 
(DCM_CLKGEN) input.

1 167 1 167 1 167 1 100 MHz

Input Pulse Requirements

PSCLK_PULSE PSCLK (DCM_SP) or PROGCLK 
(DCM_CLKGEN) pulse width as a 
percentage of the clock period.

40 60 40 60 40 60 40 60 %

Table  57:  Switching Characteristics for the Digital Frequency Synthesizer DFS (DCM_CLKGEN)(1) (Cont’d)

Symbol Description

Speed Grade

Units-3 -3N -2 -1L

Min Max Min Max Min Max Min Max

Typical 100
CLKFX_DIVIDE
------------------------------------------=

Typical 240
CLKFX_DIVIDE
------------------------------------------=
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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.
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Table  69: Global Clock Input to Output Delay With DCM and 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 DCM in Source-Synchronous Mode 
and PLL in DCM2PLL Mode.

TICKOFDCM0_PLL Global Clock and OUTFF with DCM and PLL XC6SLX4 5.58 N/A 7.42 8.54 ns

XC6SLX9 5.58 6.19 7.42 8.54 ns

XC6SLX16 5.50 6.06 7.05 8.24 ns

XC6SLX25 5.57 6.04 7.02 8.33 ns

XC6SLX25T 5.57 6.04 7.02 N/A ns

XC6SLX45 5.53 5.97 6.96 8.32 ns

XC6SLX45T 5.53 5.97 6.96 N/A ns

XC6SLX75 5.55 6.00 6.99 8.54 ns

XC6SLX75T 5.55 6.00 6.99 N/A ns

XC6SLX100 5.58 6.03 7.02 9.11 ns

XC6SLX100T 5.62 6.03 7.02 N/A ns

XC6SLX150 5.32 5.70 6.41 8.26 ns

XC6SLX150T 5.32 5.70 6.41 N/A ns

XA6SLX4 5.87 N/A 7.28 N/A ns

XA6SLX9 5.87 N/A 7.28 N/A ns

XA6SLX16 6.02 N/A 6.87 N/A ns

XA6SLX25 5.88 N/A 6.90 N/A ns

XA6SLX25T 5.88 N/A 7.00 N/A ns

XA6SLX45 5.82 N/A 6.81 N/A ns

XA6SLX45T 5.82 N/A 6.81 N/A ns

XA6SLX75 5.81 N/A 6.80 N/A ns

XA6SLX75T 5.81 N/A 6.80 N/A ns

XA6SLX100 N/A N/A 6.88 N/A ns

XQ6SLX75 N/A N/A 6.80 8.54 ns

XQ6SLX75T 5.81 N/A 6.80 N/A ns

XQ6SLX150 N/A N/A 6.41 8.26 ns

XQ6SLX150T 5.90 N/A 6.41 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  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.(1)

TPSDCMPLL/ 
TPHDCMPLL

No Delay Global Clock and IFF(2) 
with DCM in System-Synchronous 
Mode and PLL in DCM2PLL Mode.

XC6SLX4 1.16/0.49 N/A 1.39/0.49 2.36/0.59 ns

XC6SLX9 1.16/0.44 1.37/0.44 1.39/0.44 2.36/0.59 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

XA6SLX4 1.58/0.37 N/A 1.58/0.37 N/A ns

XA6SLX9 1.58/0.37 N/A 1.58/0.37 N/A ns

XA6SLX16 2.67/0.35 N/A 2.67/0.17 N/A ns

XA6SLX25 1.74/0.27 N/A 1.95/0.27 N/A ns

XA6SLX25T 1.74/0.27 N/A 2.03/0.27 N/A ns

XA6SLX45 1.58/0.29 N/A 1.87/0.29 N/A ns

XA6SLX45T 1.58/0.29 N/A 1.87/0.29 N/A ns

XA6SLX75 1.74/0.24 N/A 2.11/0.24 N/A ns

XA6SLX75T 1.74/0.24 N/A 2.11/0.24 N/A ns

XA6SLX100 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 CLK0 driving PLL, PLL CLKOUT0 
driving BUFG.

2. IFF = Input Flip-Flop or Latch
3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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TPKGSKEW Package Skew(1)

LX45

CSG324 70 ps

CS(G)484 99 ps

FG(G)484 109 ps

FG(G)676 138 ps

LX45T

CSG324 75 ps

CS(G)484 100 ps

FG(G)484 95 ps

LX75

CS(G)484 101 ps

FG(G)484 107 ps

FG(G)676 161 ps

LX75T

CS(G)484 107 ps

FG(G)484 110 ps

FG(G)676 134 ps

LX100

CS(G)484 95 ps

FG(G)484 155 ps

FG(G)676 144 ps

LX100T

CS(G)484 88 ps

FG(G)484 111 ps

FG(G)676 147 ps

FG(G)900 134 ps

LX150

CS(G)484 84 ps

FG(G)484 103 ps

FG(G)676 115 ps

FG(G)900 121 ps

LX150T

CS(G)484 83 ps

FG(G)484 88 ps

FG(G)676 141 ps

FG(G)900 120 ps

Notes: 
1. These values represent the worst-case skew between any two SelectIO resources in the package: shortest delay to longest delay from Pad to Ball.
2. Some of the devices are available in both Pb and Pb-free (additional G) packages as standard ordering options. See DS160: Spartan-6 Family 

Overview for more information.

Table  80: Sample Window

Symbol Description Device(1)
Speed Grade

Units
-3 -3N -2 -1L

TSAMP Sampling Error at Receiver Pins(2) All 510 510 530 740 ps

TSAMP_BUFIO2 Sampling Error at Receiver Pins using 
BUFIO2(3)

All 430 430 450 590 ps

Notes: 
1. LXT devices are not available with a -1L speed grade.
2. This parameter indicates the total sampling error of Spartan-6 FPGA DDR input registers, measured across voltage, temperature, and process. The 

characterization methodology uses the DCM to capture the DDR input registers’ edges of operation. These measurements include:
- CLK0 DCM jitter 
- DCM accuracy (phase offset)
- DCM phase shift resolution
These measurements do not include package or clock tree skew.

3. This parameter indicates the total sampling error of Spartan-6 FPGA DDR input registers, measured across voltage, temperature, and process. The 
characterization methodology uses the BUFIO2 clock network and IODELAY2 to capture the DDR input registers’ edges of operation. These 
measurements do not include package or clock tree skew.

Table  79: Package Skew (Cont’d)

Symbol Description Device Package(2) Value Units

http://www.xilinx.com
http://www.xilinx.com/support/documentation/data_sheets/ds160.pdf


Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 87

01/10/11 1.11 Production release of XC6SLX4 and XC6SLX9 in the specific speed grades listed in Table 26 and 
Table 27 using ISE v12.4 software with speed specification v1.15 for the -4, -3, -3N, and -2 speed 
grades. Added note 3 to Table 27. Also updated the -1L speed grade requirements to ISE v12.4 
software with speed specification v1.06. Revised -3N definition throughout the document.
Added note 4 to Table 2 and updated note 5. Added information on VCCINT to note 1 in Table 5. 
Updated Networking Applications -3 values in Table 25 to match improvements made in ISE v12.4. In 
Table 28, added note 1 and revised the TIOTP values for LVDS_33, LVDS_25, MINI_LVDS_33, 
MINI_LVDS_25, RSDS_33, RSDS_25, TMDS_33. PPDS_33, and PPDS_25. Added note 3 to 
Table 55.

02/11/11 1.12 As described in XCN11008: Product Discontinuation Notice For Spartan-6 LXT -4 Devices, the -4 
speed specifications have been discontinued. As outlined in page 2 of the XCN, designers currently 
using -4 speed specifications should rerun timing analysis using the new -3 speed specifications before 
moving to a replacement device.
Updated the networking applications section of Table 25. Updated -2 speed specifications throughout 
document and added note 3 to Table 27 advising designers to use the -2 speed specification update 
(v1.17) with the ISE 12.4 software patch. Added FCLKDIV to Table 37 and Table 38. Updated note 2 in 
Table 39. Updated units for TSMCKCSO and TBPICCO in Table 47. Updated -1L in Table 71. Removed 
Note 2: Package delay information is available for these device/package combinations. This 
information can be used to deskew the package from Table 79.

03/31/11 2.0 Production release of XC6SLX45 in the -1L speed grades listed in Table 26 and Table 27 using ISE 
v13.1 software with -1L speed specification v1.06.
In Table 39, removed values in the -1L column and added note 3 as IODELAY2 only supports Tap0 for 
lower-power devices. Updated copyright page 1 and Notice of Disclaimer.

05/20/11 2.1 Production release of XC6SLX100 and XC6SLX150 in the specific speed grades listed in Table 26 and 
Table 27 using ISE v13.1 software with -1L speed specification v1.06. Updated Table 27 and Note 7 
with changes per XCN11012: Speed File Change for -3N Devices. Revised Switching Characteristics 
section for speed specifications: v1.18 for -3, -3N, and -2; including improvements in Table 73 through 
Table 77 and Table 81.
Removed Memory Controller Block from the performance heading in Table 2 and revised Note 2. In 
Table 4, added Note 1 to CIN and updated the description of RIN_TERM. Updated Note 1 in Table 5. 
Updated Note 1 of Table 7. In Table 25, added and removed -1L specifications, increased the standard 
performance DDR3 specifications, removed the extended performance DDR3 row and updated Note 3 
and Note 4. Clarified the introductory information for Table 28 and Table 30. 
In Table 32: Revised VMEAS value for LVCMOS12; revised VREF for LVDS_25, LVDS_33, 
BLVDS_25,MINI_LVDS_25, MINI_LVDS_33, RSDS_25, and RSDS_33; revised RREF for BLVDS_25 
and TMDS_33; and added Note 4 and Note 5. Updated Note 2 and Note 3 in Table 39. 
In Table 47, revised the values and description of TPOR including adding Note 3. Also in Table 47, 
augmented the description and added specifications for FRBCCK and removed XC6SLX4 from FMCCK 
(maximum frequency, parallel mode (Master SelectMAP/BPI). Added BUFGMUX to Table 48 title. 
Added Table 50.
In Table 52, revised specifications for TEXTFDVAR and FINJITTER. In Table 54 removed the 5 MHz < 
CLKIN_FREQ_DLL parameter in the LOCK_DLL description. In both Table 56 and Table 57, removed 
the 5 MHz < FCLKIN parameter in the LOCK_FX description. In Table 58, updated description for 
PSCLK_FREQ and PSCLK_PULSE. 
Revised title and symbol of Table 70, added new speed specifications for -1L, and added Note 2. 
Added Table 71. 

07/11/11 2.2 Added the Automotive XA Spartan-6 and Defense-grade Spartan-6Q devices to all appropriate tables 
while sometimes removing the XC6S nomenclature. Added expanded temperature range (Q) to all 
appropriate tables. Updated TSOL packages in Table 1. Added ROUT_TERM to Table 4. Updated Note 2 
on Table 13. 
Production release of the XC6SLX4, XC6SLX9, XC6SLX16, XC6SLX25, XC6SLX75, XQ6SLX75, and 
XQ6SLX150 in Table 26 and Table 27 using ISE v13.2 software with -1L speed specification v1.07. 
Production release of the XA6SLX16, XA6SLX25T, XA6SLX45, XA6SLX45T, XQ6SLX75, 
XQ6SLX75T, XQ6SLX150, and XQ6SLX150T in Table 26 and Table 27 using ISE v13.2 software with 
-2 and -3 speed specification v1.19. 
Added Table 29: IOB Switching Characteristics for the Automotive XA Spartan-6 and the Spartan-6Q 
Devices(1). Updated CS(G)484 from CSG484 throughout data sheet. Clarified Note 3 in Table 39.

08/08/11 2.3 Production release of the XA6SLX25, XA6SLX75, and XA6SLX75T in Table 26 and Table 27 using ISE 
v13.2 software with -2 and -3 speed specification v1.19.

Date Version Description of Revisions
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09/14/11 2.4 Production release of the XA6SLX4 and XA6SLX9 devices in Table 26 and Table 27 using ISE v13.2 
software with -2 and -3 speed specification v1.19. Added production released version of the 
XA6SLX100 to Table 26 and Table 27 using ISE v13.3 software with -2 speed specification v1.20.

Updated ROUT_TERM description in Table 4. Fixed the LVPECL VH error in Table 31. Updated 
introduction in Simultaneously Switching Outputs. Added the XA6SLX100 to Table 63 through 
Table 78, and Table 81. Added Note 4 to Table 78 because the TCKSKEW for the XC6SLX100 is not the 
same as the TCKSKEW for the XA6SLX100. 

Revised the revision history for version 1.6 dated 06/24/10. Removed the parenthetical statement 
about the -3N speed grade: (specifications are identical to the -3 speed grade).

10/17/11 3.0 Changed the data sheet from Preliminary Product Specification to Product Specification.
Updated the Switching Characteristics, page 19 speed specification version ISE v13.3 software
to -2 and -3 speed specification v1.20 and -1L speed specification of v1.08. Also updated Note 1 in 
Table 27.
In Table 43, Block RAM Switching Characteristics, the FMAX value for the -2 speed grade has been 
changed from 260 MHz to 280 MHz. 
In Table 54, Switching Characteristics for the DLL, a Note 6 was added and linked to 
CLKIN_CLKFB_PHASE.

Date Version Description of Revisions
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