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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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GTP Transceiver Switching Characteristics

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

 

Table  17: GTP Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units

VIDIFF Differential peak-to-peak input voltage 200 800 2000 mV

RIN Differential input resistance 80 100 120 

CEXT Required external AC coupling capacitor – 100 – nF

Table  18: GTP Transceiver Performance

Symbol Description
Speed Grade

Units
-3 -3N -2 -1L

FGTPMAX Maximum GTP transceiver data rate 3.2 3.2 2.7 N/A Gb/s

FGTPRANGE1 GTP transceiver data rate range when 
PLL_TXDIVSEL_OUT = 1

1.88 to 3.2 1.88 to 3.2 1.88 to 2.7 N/A Gb/s

FGTPRANGE2 GTP transceiver data rate range when 
PLL_TXDIVSEL_OUT = 2

0.94 to 1.62 0.94 to 1.62 0.94 to 1.62 N/A Gb/s

FGTPRANGE3 GTP transceiver data rate range when 
PLL_TXDIVSEL_OUT = 4

0.6 to 0.81 0.6 to 0.81 0.6 to 0.81 N/A Gb/s

FGPLLMAX Maximum PLL frequency 1.62 1.62 1.62 N/A GHz

FGPLLMIN Minimum PLL frequency 0.94 0.94 0.94 N/A GHz

Table  19: GTP Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -3N -2 -1L

FGTPDRPCLK GTP transceiver DCLK (DRP clock) maximum frequency 125 125 100 N/A MHz

Table  20: GTP Transceiver Reference Clock Switching Characteristics

Symbol Description Conditions
All LXT Speed Grades

Units
Min Typ Max

FGCLK Reference clock frequency range 60 – 160 MHz

TRCLK Reference clock rise time 20% – 80% – 200 – ps

TFCLK Reference clock fall time 80% – 20% – 200 – ps

TDCREF Reference clock duty cycle Transceiver PLL only 45 50 55 %

TLOCK Clock recovery frequency acquisition 
time

Initial PLL lock – – 1 ms

TPHASE Clock recovery phase acquisition time Lock to data after PLL has locked to 
the reference clock

– – 200 µs

X-Ref Target - Figure 3

Figure 3: Reference Clock Timing Parameters
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LVTTL, QUIETIO, 2 mA 1.35 1.47 1.60 1.82 5.39 5.53 5.73 6.37 5.39 5.53 5.73 6.37 ns

LVTTL, QUIETIO, 4 mA 1.35 1.47 1.60 1.82 4.29 4.43 4.63 5.22 4.29 4.43 4.63 5.22 ns

LVTTL, QUIETIO, 6 mA 1.35 1.47 1.60 1.82 3.75 3.89 4.09 4.69 3.75 3.89 4.09 4.69 ns

LVTTL, QUIETIO, 8 mA 1.35 1.47 1.60 1.82 3.23 3.37 3.57 4.20 3.23 3.37 3.57 4.20 ns

LVTTL, QUIETIO, 12 mA 1.35 1.47 1.60 1.82 3.28 3.42 3.62 4.22 3.28 3.42 3.62 4.22 ns

LVTTL, QUIETIO, 16 mA 1.35 1.47 1.60 1.82 2.94 3.08 3.28 3.92 2.94 3.08 3.28 3.92 ns

LVTTL, QUIETIO, 24 mA 1.35 1.47 1.60 1.82 2.69 2.83 3.03 3.67 2.69 2.83 3.03 3.67 ns

LVTTL, Slow, 2 mA 1.35 1.47 1.60 1.82 4.36 4.50 4.70 5.30 4.36 4.50 4.70 5.30 ns

LVTTL, Slow, 4 mA 1.35 1.47 1.60 1.82 3.17 3.31 3.51 4.16 3.17 3.31 3.51 4.16 ns

LVTTL, Slow, 6 mA 1.35 1.47 1.60 1.82 2.76 2.90 3.10 3.75 2.76 2.90 3.10 3.75 ns

LVTTL, Slow, 8 mA 1.35 1.47 1.60 1.82 2.59 2.73 2.93 3.55 2.59 2.73 2.93 3.55 ns

LVTTL, Slow, 12 mA 1.35 1.47 1.60 1.82 2.58 2.72 2.92 3.54 2.58 2.72 2.92 3.54 ns

LVTTL, Slow, 16 mA 1.35 1.47 1.60 1.82 2.39 2.53 2.73 3.40 2.39 2.53 2.73 3.40 ns

LVTTL, Slow, 24 mA 1.35 1.47 1.60 1.82 2.28 2.42 2.62 3.24 2.28 2.42 2.62 3.24 ns

LVTTL, Fast, 2 mA 1.35 1.47 1.60 1.82 3.78 3.92 4.12 4.74 3.78 3.92 4.12 4.74 ns

LVTTL, Fast, 4 mA 1.35 1.47 1.60 1.82 2.49 2.63 2.83 3.45 2.49 2.63 2.83 3.45 ns

LVTTL, Fast, 6 mA 1.35 1.47 1.60 1.82 2.44 2.58 2.78 3.40 2.44 2.58 2.78 3.40 ns

LVTTL, Fast, 8 mA 1.35 1.47 1.60 1.82 2.32 2.46 2.66 3.28 2.32 2.46 2.66 3.28 ns

LVTTL, Fast, 12 mA 1.35 1.47 1.60 1.82 1.83 1.97 2.17 2.79 1.83 1.97 2.17 2.79 ns

LVTTL, Fast, 16 mA 1.35 1.47 1.60 1.82 1.83 1.97 2.17 2.79 1.83 1.97 2.17 2.79 ns

LVTTL, Fast, 24 mA 1.35 1.47 1.60 1.82 1.83 1.97 2.17 2.79 1.83 1.97 2.17 2.79 ns

LVCMOS33, QUIETIO, 2 mA 1.34 1.46 1.59 1.82 5.40 5.54 5.74 6.37 5.40 5.54 5.74 6.37 ns

LVCMOS33, QUIETIO, 4 mA 1.34 1.46 1.59 1.82 4.03 4.17 4.37 5.01 4.03 4.17 4.37 5.01 ns

LVCMOS33, QUIETIO, 6 mA 1.34 1.46 1.59 1.82 3.51 3.65 3.85 4.47 3.51 3.65 3.85 4.47 ns

LVCMOS33, QUIETIO, 8 mA 1.34 1.46 1.59 1.82 3.37 3.51 3.71 4.33 3.37 3.51 3.71 4.33 ns

LVCMOS33, QUIETIO, 12 mA 1.34 1.46 1.59 1.82 2.94 3.08 3.28 3.93 2.94 3.08 3.28 3.93 ns

LVCMOS33, QUIETIO, 16 mA 1.34 1.46 1.59 1.82 2.77 2.91 3.11 3.78 2.77 2.91 3.11 3.78 ns

LVCMOS33, QUIETIO, 24 mA 1.34 1.46 1.59 1.82 2.59 2.73 2.93 3.58 2.59 2.73 2.93 3.58 ns

LVCMOS33, Slow, 2 mA 1.34 1.46 1.59 1.82 4.37 4.51 4.71 5.28 4.37 4.51 4.71 5.28 ns

LVCMOS33, Slow, 4 mA 1.34 1.46 1.59 1.82 2.98 3.12 3.32 3.94 2.98 3.12 3.32 3.94 ns

LVCMOS33, Slow, 6 mA 1.34 1.46 1.59 1.82 2.58 2.72 2.92 3.61 2.58 2.72 2.92 3.61 ns

LVCMOS33, Slow, 8 mA 1.34 1.46 1.59 1.82 2.65 2.79 2.99 3.61 2.65 2.79 2.99 3.61 ns

LVCMOS33, Slow, 12 mA 1.34 1.46 1.59 1.82 2.39 2.53 2.73 3.31 2.39 2.53 2.73 3.31 ns

LVCMOS33, Slow, 16 mA 1.34 1.46 1.59 1.82 2.31 2.45 2.65 3.27 2.31 2.45 2.65 3.27 ns

LVCMOS33, Slow, 24 mA 1.34 1.46 1.59 1.82 2.28 2.42 2.62 3.24 2.28 2.42 2.62 3.24 ns

LVCMOS33, Fast, 2 mA 1.34 1.46 1.59 1.82 3.76 3.90 4.10 4.70 3.76 3.90 4.10 4.70 ns

LVCMOS33, Fast, 4 mA 1.34 1.46 1.59 1.82 2.48 2.62 2.82 3.44 2.48 2.62 2.82 3.44 ns

LVCMOS33, Fast, 6 mA 1.34 1.46 1.59 1.82 2.32 2.46 2.66 3.28 2.32 2.46 2.66 3.28 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

http://www.xilinx.com
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DIFF_SSTL3_I 1.26 1.44 1.95 2.15 1.95 2.15 ns

DIFF_SSTL3_II 1.26 1.44 1.94 2.14 1.94 2.14 ns

DIFF_SSTL2_I 1.09 1.27 1.94 2.14 1.94 2.14 ns

DIFF_SSTL2_II 1.09 1.27 1.90 2.10 1.90 2.10 ns

DIFF_SSTL18_I 1.04 1.22 1.86 2.06 1.86 2.06 ns

DIFF_SSTL18_II 1.05 1.23 1.82 2.02 1.82 2.02 ns

DIFF_SSTL15_II 1.01 1.19 1.81 2.01 1.81 2.01 ns

DIFF_MOBILE_DDR 1.04 1.22 1.89 2.09 1.89 2.09 ns

LVTTL, QUIETIO, 2 mA 1.42 1.60 5.64 5.84 5.64 5.84 ns

LVTTL, QUIETIO, 4 mA 1.42 1.60 4.46 4.66 4.46 4.66 ns

LVTTL, QUIETIO, 6 mA 1.42 1.60 3.92 4.12 3.92 4.12 ns

LVTTL, QUIETIO, 8 mA 1.42 1.60 3.37 3.57 3.37 3.57 ns

LVTTL, QUIETIO, 12 mA 1.42 1.60 3.42 3.62 3.42 3.62 ns

LVTTL, QUIETIO, 16 mA 1.42 1.60 3.09 3.29 3.09 3.29 ns

LVTTL, QUIETIO, 24 mA 1.42 1.60 2.83 3.03 2.83 3.03 ns

LVTTL, Slow, 2 mA 1.42 1.60 4.58 4.78 4.58 4.78 ns

LVTTL, Slow, 4 mA 1.42 1.60 3.38 3.58 3.38 3.58 ns

LVTTL, Slow, 6 mA 1.42 1.60 2.95 3.15 2.95 3.15 ns

LVTTL, Slow, 8 mA 1.42 1.60 2.73 2.93 2.73 2.93 ns

LVTTL, Slow, 12 mA 1.42 1.60 2.72 2.92 2.72 2.92 ns

LVTTL, Slow, 16 mA 1.42 1.60 2.53 2.73 2.53 2.73 ns

LVTTL, Slow, 24 mA 1.42 1.60 2.42 2.62 2.42 2.62 ns

LVTTL, Fast, 2 mA 1.42 1.60 4.04 4.24 4.04 4.24 ns

LVTTL, Fast, 4 mA 1.42 1.60 2.66 2.86 2.66 2.86 ns

LVTTL, Fast, 6 mA 1.42 1.60 2.58 2.78 2.58 2.78 ns

LVTTL, Fast, 8 mA 1.42 1.60 2.46 2.66 2.46 2.66 ns

LVTTL, Fast, 12 mA 1.42 1.60 1.97 2.17 1.97 2.17 ns

LVTTL, Fast, 16 mA 1.42 1.60 1.97 2.17 1.97 2.17 ns

LVTTL, Fast, 24 mA 1.42 1.60 1.97 2.17 1.97 2.17 ns

LVCMOS33, QUIETIO, 2 mA 1.41 1.59 5.65 5.85 5.65 5.85 ns

LVCMOS33, QUIETIO, 4 mA 1.41 1.59 4.20 4.40 4.20 4.40 ns

LVCMOS33, QUIETIO, 6 mA 1.41 1.59 3.65 3.85 3.65 3.85 ns

LVCMOS33, QUIETIO, 8 mA 1.41 1.59 3.51 3.71 3.51 3.71 ns

LVCMOS33, QUIETIO, 12 mA 1.41 1.59 3.09 3.29 3.09 3.29 ns

LVCMOS33, QUIETIO, 16 mA 1.41 1.59 2.91 3.11 2.91 3.11 ns

LVCMOS33, QUIETIO, 24 mA 1.41 1.59 2.73 2.93 2.73 2.93 ns

LVCMOS33, Slow, 2 mA 1.41 1.59 4.59 4.79 4.59 4.79 ns

LVCMOS33, Slow, 4 mA 1.41 1.59 3.14 3.34 3.14 3.34 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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LVCMOS18, QUIETIO, 16 mA 1.25 1.43 3.34 3.54 3.34 3.54 ns

LVCMOS18, QUIETIO, 24 mA 1.25 1.43 3.18 3.38 3.18 3.38 ns

LVCMOS18, Slow, 2 mA 1.25 1.43 4.79 4.99 4.79 4.99 ns

LVCMOS18, Slow, 4 mA 1.25 1.43 3.84 4.04 3.84 4.04 ns

LVCMOS18, Slow, 6 mA 1.25 1.43 3.17 3.37 3.17 3.37 ns

LVCMOS18, Slow, 8 mA 1.25 1.43 2.37 2.57 2.37 2.57 ns

LVCMOS18, Slow, 12 mA 1.25 1.43 2.13 2.33 2.13 2.33 ns

LVCMOS18, Slow, 16 mA 1.25 1.43 2.13 2.33 2.13 2.33 ns

LVCMOS18, Slow, 24 mA 1.25 1.43 2.13 2.33 2.13 2.33 ns

LVCMOS18, Fast, 2 mA 1.25 1.43 3.78 3.98 3.78 3.98 ns

LVCMOS18, Fast, 4 mA 1.25 1.43 2.54 2.74 2.54 2.74 ns

LVCMOS18, Fast, 6 mA 1.25 1.43 2.02 2.22 2.02 2.22 ns

LVCMOS18, Fast, 8 mA 1.25 1.43 1.95 2.15 1.95 2.15 ns

LVCMOS18, Fast, 12 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns

LVCMOS18, Fast, 16 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns

LVCMOS18, Fast, 24 mA 1.25 1.43 1.85 2.05 1.85 2.05 ns

LVCMOS18_JEDEC, QUIETIO, 2 mA 1.01 1.19 6.09 6.29 6.09 6.29 ns

LVCMOS18_JEDEC, QUIETIO, 4 mA 1.01 1.19 4.89 5.09 4.89 5.09 ns

LVCMOS18_JEDEC, QUIETIO, 6 mA 1.01 1.19 4.20 4.40 4.20 4.40 ns

LVCMOS18_JEDEC, QUIETIO, 8 mA 1.01 1.19 3.87 4.07 3.87 4.07 ns

LVCMOS18_JEDEC, QUIETIO, 12 mA 1.01 1.19 3.49 3.69 3.49 3.69 ns

LVCMOS18_JEDEC, QUIETIO, 16 mA 1.01 1.19 3.34 3.54 3.34 3.54 ns

LVCMOS18_JEDEC, QUIETIO, 24 mA 1.01 1.19 3.17 3.37 3.17 3.37 ns

LVCMOS18_JEDEC, Slow, 2 mA 1.01 1.19 4.79 4.99 4.79 4.99 ns

LVCMOS18_JEDEC, Slow, 4 mA 1.01 1.19 3.84 4.04 3.84 4.04 ns

LVCMOS18_JEDEC, Slow, 6 mA 1.01 1.19 3.18 3.38 3.18 3.38 ns

LVCMOS18_JEDEC, Slow, 8 mA 1.01 1.19 2.37 2.57 2.37 2.57 ns

LVCMOS18_JEDEC, Slow, 12 mA 1.01 1.19 2.13 2.33 2.13 2.33 ns

LVCMOS18_JEDEC, Slow, 16 mA 1.01 1.19 2.13 2.33 2.13 2.33 ns

LVCMOS18_JEDEC, Slow, 24 mA 1.01 1.19 2.13 2.33 2.13 2.33 ns

LVCMOS18_JEDEC, Fast, 2 mA 1.01 1.19 3.75 3.95 3.75 3.95 ns

LVCMOS18_JEDEC, Fast, 4 mA 1.01 1.19 2.54 2.74 2.54 2.74 ns

LVCMOS18_JEDEC, Fast, 6 mA 1.01 1.19 2.02 2.22 2.02 2.22 ns

LVCMOS18_JEDEC, Fast, 8 mA 1.01 1.19 1.94 2.14 1.94 2.14 ns

LVCMOS18_JEDEC, Fast, 12 mA 1.01 1.19 1.86 2.06 1.86 2.06 ns

LVCMOS18_JEDEC, Fast, 16 mA 1.01 1.19 1.86 2.06 1.86 2.06 ns

LVCMOS18_JEDEC, Fast, 24 mA 1.01 1.19 1.86 2.06 1.86 2.06 ns

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
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X-Ref Target - Figure 5

Figure 5: Differential Test Setup
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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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Simultaneously Switching Outputs

Due to package electrical parasitics, a given package supports a limited number of simultaneous switching outputs (SSOs) 
when using fast, high-drive outputs. Table 33 and Table 34 provide guidelines for the recommended maximum allowable 
number of SSOs. These guidelines describe the maximum number of user I/O pins of an output signal standard that should 
simultaneously switch in the same direction, while maintaining a safe level of switching noise for that particular signal 
standard. Meeting these guidelines for the stated test conditions ensures that the FPGA operates free from the adverse 
effects of GND and power bounce.

For each device/package combination, Table 33 provides the number of equivalent VCCO/GND pairs per bank. For each 
output signal standard and drive strength, Table 34 recommends the maximum number of SSOs, switching in the same 
direction, allowed per VCCO/GND pair within an I/O bank. The guidelines are categorized by package style, slew rate, and 
output drive current. The number of SSOs are also specified by I/O bank. Multiply the appropriate numbers from each table 
to calculate the maximum number of SSOs allowed within an I/O bank. The guidelines assume that all pins within a bank use 
the same I/O standard. Exceeding these SSO guidelines can result in increased power or GND bounce, degraded signal 
integrity, or increased system jitter. For a given I/O standard, if the SSO limit per pair in Table 34 is greater than the maximum 
I/O per pair in Table 33, then there is no SSO limit for the exclusive use of that I/O standard.

The recommended maximum SSO values assume that the FPGA is soldered on a printed circuit board and that the board 
uses sound design practices. Due to the additional inductance introduced by the socket, the SSO values do not apply for 
FPGAs mounted in sockets. The SSO values assume that the VCCAUX is powered at 3.3V. Setting VCCAUX to 2.5V provides 
better SSO characteristics. For more detail, see UG381: Spartan-6 FPGA SelectIO Resources User Guide.

SSTL, Class II, 2.5V SSTL2_II 25 0 VREF 1.25

SSTL, Class II, 1.5V SSTL15_II 25 0 VREF 0.75

LVDS (Low-Voltage Differential Signaling), 2.5V & 3.3V LVDS_25, LVDS_33 100 0 0(3) –

BLVDS (Bus LVDS), 2.5V BLVDS_25 Note 4 0 0(3) –

Mini-LVDS, 2.5V & 3.3V MINI_LVDS_25, MINI_LVDS_33 100 0 0(3) –

RSDS (Reduced Swing Differential Signaling), 2.5V & 3.3V RSDS_25, RSDS_33 100 0 0(3) –

TMDS (Transition Minimized Differential Signaling), 3.3V TMDS_33 Note 5 0 0(3) –

PPDS (Point-to-Point Differential Signaling, 2.5V & 3.3V PPDS_25, PPDS_33 100 0 0(3) –

Notes: 
1. CREF is the capacitance of the probe, nominally 0 pF.
2. Per PCI specifications.
3. The value given is the differential output voltage.
4. See the BLVDS Output Termination section in UG381, Spartan-6 FPGA SelectIO Resources User Guide.
5. See the TMDS_33 Termination section in UG381, Spartan-6 FPGA SelectIO Resources User Guide.

Table  32: Output Delay Measurement Methodology (Cont’d)

Description I/O Standard
Attribute

RREF 
()

CREF
(1) 

(pF)
VMEAS

(V)
VREF
(V)
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1.8V

LVCMOS18, LVCMOS18_JEDEC

2

Fast 39 46 39 47

Slow 65 75 65 74

QuietIO 80 80 80 85

4

Fast 22 25 22 25

Slow 38 36 38 29

QuietIO 45 40 45 35

6

Fast 16 18 16 17

Slow 27 25 27 19

QuietIO 30 28 30 23

8

Fast 13 15 13 14

Slow 16 18 16 16

QuietIO 25 22 25 18

12

Fast 5 7 5 5

Slow 7 8 7 6

QuietIO 11 10 11 8

16

Fast 4 5 4 4

Slow 7 8 7 5

QuietIO 11 10 11 8

24

Fast N/A 5 N/A 3

Slow N/A 8 N/A 8

QuietIO N/A 10 N/A 8

HSTL_I_18 9 10 9 9

HSTL_II_18 N/A 5 N/A 6

HSTL_III_18 9 10 9 11

DIFF_HSTL_I_18 27 30 27 27

DIFF_HSTL_II_18 N/A 15 N/A 18

DIFF_HSTL_III_18 27 30 27 33

MOBILE_DDR (3) 12 14 12 14

DIFF_MOBILE_DDR (3) 36 42 36 42

SSTL_18_I (3) 9 10 9 10

SSTL_18_II (3) N/A 5 N/A 4

DIFF_SSTL_18_I (3) 27 30 27 30

DIFF_SSTL_18_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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Input Serializer/Deserializer Switching Characteristics
 

Output Serializer/Deserializer Switching Characteristics

Table  37: ISERDES2 Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -3N -2 -1L

Setup/Hold for Control Lines

TISCCK_BITSLIP/ TISCKC_BITSLIP BITSLIP pin Setup/Hold with respect to CLKDIV 0.16/
–0.09

0.20/
–0.09

0.31/ 
–0.09

0.34/
–0.14

ns

TISCCK_CE / TISCKC_CE CE pin Setup/Hold with respect to CLK 0.71/
–0.47

0.71/
–0.42

0.97/ 
–0.42

1.39/
–0.71

ns

Setup/Hold for Data Lines

TISDCK_D /TISCKD_D D pin Setup/Hold with respect to CLK 0.24/
–0.15

0.25/
–0.05

0.29/
–0.05

0.09/
–0.05

ns

TISDCK_DDLY /TISCKD_DDLY DDLY pin Setup/Hold with respect to CLK (using 
IODELAY2)

–0.25/ 
0.30

–0.25/ 
0.42

–0.25/ 
0.56

–0.54/
0.67

ns

TISDCK_D_DDR /TISCKD_D_DDR D pin Setup/Hold with respect to CLK at DDR mode –0.03/
0.04

–0.03/
0.16

–0.03/
0.18

–0.05/
0.12

ns

TISDCK_DDLY_DDR/ 
TISCKD_DDLY_DDR

D pin Setup/Hold with respect to CLK at DDR mode 
(using IODELAY2)

–0.40/
0.48

–0.40/
0.53

–0.40/ 
0.71

–0.71/
0.86

ns

Sequential Delays

TISCKO_Q CLKDIV to out at Q pin 1.30 1.44 2.02 2.22 ns

FCLKDIV CLKDIV maximum frequency 270 262.5 250 125 MHz

Table  38: OSERDES2 Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -3N -2 -1L

Setup/Hold 

TOSDCK_D/TOSCKD_D D input Setup/Hold with respect to CLKDIV –0.03/
1.02

 –0.03/
1.17

–0.03/
1.27

–0.02/
0.23

ns

TOSDCK_T/TOSCKD_T
(1) T input Setup/Hold with respect to CLK –0.05/

1.03
–0.05/
1.13

–0.05/
1.23

–0.05/
0.24

ns

TOSCCK_OCE/TOSCKC_OCE OCE input Setup/Hold with respect to CLK 0.12/
–0.03

0.15/
–0.03

0.24/
–0.03

0.28/
–0.17

ns

TOSCCK_TCE/TOSCKC_TCE TCE input Setup/Hold with respect to CLK 0.14/
–0.08

0.17/
–0.08

0.27/
–0.08

0.31/
–0.16

ns

Sequential Delays

TOSCKO_OQ Clock to out from CLK to OQ 0.94 1.11 1.51 1.89 ns

TOSCKO_TQ Clock to out from CLK to TQ 0.94 1.11 1.51 1.91 ns

FCLKDIV CLKDIV maximum frequency 270 262.5 250 125 MHz

Notes: 
1. TOSDCK_T2/TOSCKD_T2 (T input setup/hold with respect to CLKDIV) are reported as TOSDCK_T/TOSCKD_T in TRACE report.
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Input/Output Delay Switching Characteristics

Table  39: IODELAY2 Switching Characteristics

Symbol Description
Speed Grade

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

TIODCCK_CAL / TIODCKC_CAL CAL pin Setup/Hold with respect to CK 0.28/
–0.13

0.33/
–0.13

 0.48/
–0.13

N/A ns

TIODCCK_CE / TIODCKC_CE CE pin Setup/Hold with respect to CK 0.17/
–0.03

0.17/
–0.03

0.25/
–0.02

N/A ns

TIODCCK_INC/ TIODCKC_INC INC pin Setup/Hold with respect to CK 0.10/
0.02

0.12/
0.03

 0.18/
0.06

N/A ns

TIODCCK_RST/ TIODCKC_RST RST pin Setup/Hold with respect to CK 0.12/
–0.02

0.15/
–0.02

0.22/
–0.01

N/A ns

TTAP1
(2) Maximum tap 1 delay 8 14 16 N/A ps

TTAP2 Maximum tap 2 delay 40 66 77 N/A ps

TTAP3 Maximum tap 3 delay 95 120 140 N/A ps

TTAP4 Maximum tap 4 delay 108 141 166 N/A ps

TTAP5 Maximum tap 5 delay 171 194 231 N/A ps

TTAP6 Maximum tap 6 delay 207 249 292 N/A ps

TTAP7 Maximum tap 7 delay 212 276 343 N/A ps

TTAP8 Maximum tap 8 delay 322 341 424 N/A ps

FMINCAL Minimum allowed bit rate for calibration in variable 
mode: VARIABLE_FROM_ZERO, 
VARIABLE_FROM_HALF_MAX, and 
DIFF_PHASE_DETECTOR.

188 188 188 N/A Mb/s

TIODDO_IDATAIN Propagation delay through IODELAY2 Note 1 Note 1 Note 1 Note 3 –

TIODDO_ODATAIN Propagation delay through IODELAY2 Note 1 Note 1 Note 1 Note 3 –

Notes: 
1. Delay depends on IODELAY2 tap setting. See TRACE report for actual values.
2. Maximum delay = integer (number of taps/8)  TTAP8 + TTAPn (where n equals the remainder). For minimum delay consult the TRACE setup 

and hold report. Minimum delay is typically greater than 30% of the maximum delay. Tap delays can vary by device and overall conditions. 
See TRACE report for actual values.

3. Spartan-6 -1L devices only support tap 0. See TRACE report for actual values.
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CLB 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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Block RAM Switching Characteristics

Table  43: Block RAM Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -3N -2 -1L

Block RAM Clock to Out Delays

TRCKO_DO Clock CLK to DOUT output (without output register)(1) 1.85 2.10 2.10 3.50 ns, Max

TRCKO_DO_REG Clock CLK to DOUT output (with output register)(2) 1.60 1.75 1.75 2.30 ns, Max

Setup and Hold Times Before/After Clock CLK

TRCCK_ADDR/TRCKC_ADDR ADDR inputs for XC devices(3) 0.35/
0.10

0.40/
0.12

0.40/
0.12

0.50/
0.15

ns, Min

ADDR inputs for XA and XQ devices(3) 0.35/
0.17

N/A 0.40/
0.17

0.50/
0.15

ns, Min

TRDCK_DI/TRCKD_DI DIN inputs(4) 0.30/
0.10

0.30/
0.10

0.30/
0.10

0.40/
0.15

ns, Min

TRCCK_EN/TRCKC_EN Block RAM Enable (EN) input 0.22/
0.05

0.25/
0.06

0.25/
0.06

0.44/
0.10

ns, Min

TRCCK_REGCE/TRCKC_REGCE CE input of output register 0.20/
0.10

0.20/
0.10

0.20/
0.10

0.28/
0.15

ns, Min

TRCCK_WE/TRCKC_WE Write Enable (WE) input 0.25/
0.10

0.33/
0.10

0.33/
0.10

0.28/
0.15

ns, Min

Maximum Frequency

FMAX Block RAM in all modes 320 280 280 150 MHz

Notes:  
1. TRCKO_DO includes TRCKO_DOA and TRCKO_DOPA as well as the B port equivalent timing parameters. 
2. TRCKO_DO_REG includes TRCKO_DOA_REG and TRCKO_DOPA_REG as well as the B port equivalent timing parameters.
3. The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is possible.
4. TRDCK_DI includes both A and B inputs as well as the parity inputs of A and B.
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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
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Table  67: Global Clock Input to Output Delay With PLL in Source-Synchronous Mode

Symbol Description Device
Speed Grade

Units
-3 -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  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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Table  81: Source-Synchronous Pin-to-Pin Setup/Hold and Clock-to-Out Using BUFIO2

Symbol Description Device
Speed Grade

Units
-3 -3N -2 -1L

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

TPSCS/TPHCS IFF setup/hold using BUFIO2 clock XC6SLX4 0.57/0.94 N/A 0.95/1.12 0.27/1.56 ns

XC6SLX9 0.40/0.95 0.50/0.96 0.60/1.12 0.27/1.56 ns

XC6SLX16 0.48/0.74 0.55/0.75 0.69/0.83 1.27/1.31 ns

XC6SLX25 0.28/1.02 0.28/1.12 0.28/1.24 0.15/1.78 ns

XC6SLX25T 0.28/1.02 0.28/1.12 0.28/1.24 N/A ns

XC6SLX45 0.42/1.19 0.44/1.29 0.50/1.40 0.12/1.83 ns

XC6SLX45T 0.42/1.19 0.44/1.29 0.50/1.40 N/A ns

XC6SLX75 0.38/1.48 0.38/1.63 0.38/1.84 0.05/2.78 ns

XC6SLX75T 0.38/1.48 0.38/1.63 0.38/1.84 N/A ns

XC6SLX100 0.06/1.48 0.06/1.63 0.06/1.87 –0.03/2.72 ns

XC6SLX100T 0.06/1.48 0.06/1.63 0.06/1.87 N/A ns

XC6SLX150 0.04/1.73 0.04/1.75 0.04/1.98 –0.08/3.07 ns

XC6SLX150T 0.04/1.73 0.04/1.75 0.04/1.98 N/A ns

XA6SLX4 0.64/0.96 N/A 0.97/1.12 N/A ns

XA6SLX9 0.44/0.99 N/A 0.62/1.16 N/A ns

XA6SLX16 0.50/0.78 N/A 0.69/0.83 N/A ns

XA6SLX25 0.28/1.04 N/A 0.28/1.25 N/A ns

XA6SLX25T 0.28/1.04 N/A 0.28/1.25 N/A ns

XA6SLX45 0.43/1.21 N/A 0.50/1.40 N/A ns

XA6SLX45T 0.43/1.21 N/A 0.50/1.40 N/A ns

XA6SLX75 0.38/1.49 N/A 0.38/1.84 N/A ns

XA6SLX75T 0.38/1.49 N/A 0.38/1.84 N/A ns

XA6SLX100 N/A N/A 1.01/1.63 N/A ns

XQ6SLX75 N/A N/A 0.38/1.84 0.05/2.78 ns

XQ6SLX75T 0.38/1.49 N/A 0.38/1.84 N/A ns

XQ6SLX150 N/A N/A 0.04/1.98 –0.08/3.07 ns

XQ6SLX150T 0.04/1.75 N/A 0.04/1.98 N/A ns
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Pin-to-Pin Clock-to-Out Using BUFIO2

TICKOFCS OFF clock-to-out using BUFIO2 
clock

XC6SLX4 5.51 N/A 6.95 8.45 ns

XC6SLX9 5.51 5.89 6.95 8.45 ns

XC6SLX16 5.31 5.70 6.67 8.21 ns

XC6SLX25 5.53 6.00 7.02 8.72 ns

XC6SLX25T 5.53 6.00 7.02 N/A ns

XC6SLX45 5.76 6.18 7.22 8.77 ns

XC6SLX45T 5.76 6.18 7.22 N/A ns

XC6SLX75 5.94 6.46 7.57 9.72 ns

XC6SLX75T 5.94 6.46 7.57 N/A ns

XC6SLX100 6.09 6.53 7.60 9.66 ns

XC6SLX100T 6.09 6.53 7.60 N/A ns

XC6SLX150 6.29 6.69 7.81 9.94 ns

XC6SLX150T 6.29 6.69 7.81 N/A ns

XA6SLX4 5.83 N/A 6.95 N/A ns

XA6SLX9 5.83 N/A 6.95 N/A ns

XA6SLX16 5.65 N/A 6.68 N/A ns

XA6SLX25 5.85 N/A 7.03 N/A ns

XA6SLX25T 5.85 N/A 7.03 N/A ns

XA6SLX45 6.07 N/A 7.25 N/A ns

XA6SLX45T 6.07 N/A 7.25 N/A ns

XA6SLX75 6.26 N/A 7.57 N/A ns

XA6SLX75T 6.26 N/A 7.57 N/A ns

XA6SLX100 N/A N/A 7.48 N/A ns

XQ6SLX75 N/A N/A 7.57 9.72 ns

XQ6SLX75T 6.26 N/A 7.57 N/A ns

XQ6SLX150 N/A N/A 7.81 9.94 ns

XQ6SLX150T 6.62 N/A 7.81 N/A ns

Table  81: Source-Synchronous Pin-to-Pin Setup/Hold and Clock-to-Out Using BUFIO2 (Cont’d)

Symbol Description Device
Speed Grade

Units
-3 -3N -2 -1L
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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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