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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.

Details

Product Status Obsolete

Number of LABs/CLBs 5831

Number of Logic Elements/Cells 74637

Total RAM Bits 3170304

Number of I/O 348

Number of Gates -

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 676-BGA

Supplier Device Package 676-FBGA (27x27)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc6slx75t-n3fg676c
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Table  3:  eFUSE Programming Conditions(1)

Symbol Description Min Typ Max Units

VFS
(2) External voltage supply 3.2 3.3 3.4 V

IFS VFS supply current – – 40 mA

VCCAUX Auxiliary supply voltage relative to GND 3.2 3.3 3.45 V

RFUSE
(3) External resistor from RFUSE pin to GND 1129 1140 1151 

VCCINT Internal supply voltage relative to GND 1.14 1.2 1.26 V

tj Temperature range 15 – 85 °C

Notes: 
1. These specifications apply during programming of the eFUSE AES key. Programming is only supported through JTAG.The AES key is only 

supported in the following devices: LX75, LX75T, LX100, LX100T, LX150, and LX150T.
2. When programming eFUSE, VFS must be less than or equal to VCCAUX. When not programming or when eFUSE is not used, Xilinx 

recommends connecting VFS to GND. However, VFS can be between GND and 3.45 V.
3. An RFUSE resistor is required when programming the eFUSE AES key. When not programming or when eFUSE is not used, Xilinx 

recommends connecting the RFUSE pin to VCCAUX or GND. However, RFUSE can be unconnected.

http://www.xilinx.com
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Table  4: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Typ Max Units

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

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

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

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

IL

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

–10 – 10 µA

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

IHS
Leakage current on pins during hot 
socketing with FPGA unpowered

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

–20 – 20 µA

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

IHS + IRPU µA

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

IRPU

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

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

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

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

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

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

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

IBATT
(2) Battery supply current – – 150 nA

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

RIN_TERM
(5)

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

23 25 55 

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

20 25 55 

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

39 50 72 

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

32 50 74 

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

56 75 109 

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

47 75 115 

ROUT_TERM

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

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

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

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

http://www.xilinx.com


Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 8

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  8: Recommended Operating Conditions for User I/Os Using Differential Signal Standards

I/O Standard
VCCO for Drivers

V, Min V, Nom V, Max

LVDS_33 3.0 3.3 3.45

LVDS_25 2.25 2.5 2.75

BLVDS_25 2.25 2.5 2.75

MINI_LVDS_33 3.0 3.3 3.45

MINI_LVDS_25 2.25 2.5 2.75

LVPECL_33(1) N/A–Inputs Only

LVPECL_25 N/A–Inputs Only

RSDS_33 3.0 3.3 3.45

RSDS_25 2.25 2.5 2.75

TMDS_33(1) 3.14 3.3 3.45

PPDS_33 3.0 3.3 3.45

PPDS_25 2.25 2.5 2.75

DISPLAY_PORT 2.3 2.5 2.7

DIFF_MOBILE_DDR 1.7 1.8 1.9

DIFF_HSTL_I 1.4 1.5 1.6

DIFF_HSTL_II 1.4 1.5 1.6

DIFF_HSTL_III 1.4 1.5 1.6

DIFF_HSTL_I_18 1.7 1.8 1.9

DIFF_HSTL_II_18 1.7 1.8 1.9

DIFF_HSTL_III_18 1.7 1.8 1.9

DIFF_SSTL3_I 3.0 3.3 3.45

DIFF_SSTL3_II 3.0 3.3 3.45

DIFF_SSTL2_I 2.3 2.5 2.7

DIFF_SSTL2_II 2.3 2.5 2.7

DIFF_SSTL18_I 1.7 1.8 1.9

DIFF_SSTL18_II 1.7 1.8 1.9

DIFF_SSTL15_II 1.425 1.5 1.575

Notes: 
1. LVPECL_33 and TMDS_33 inputs require VCCAUX = 3.3V nominal.

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

Symbol Description Conditions
Speed Grade

Units
-3 -3N -2 -1L

FTXOUT TXOUTCLK maximum frequency 320 320 270 N/A MHz

FRXREC RXRECCLK maximum frequency 320 320 270 N/A MHz

TRX RXUSRCLK maximum frequency 320 320 270 N/A MHz

TRX2 RXUSRCLK2 maximum frequency 1 byte interface 156.25 156.25 125 N/A MHz

2 byte interface 160 160 125 N/A MHz

4 byte interface 80 80 67.5 N/A MHz

TTX TXUSRCLK maximum frequency 320 320 270 N/A MHz

TTX2 TXUSRCLK2 maximum frequency 1 byte interface 156.25 156.25 125 N/A MHz

2 byte interface 160 160 125 N/A MHz

4 byte interface 80 80 67.5 N/A MHz

Notes: 
1. Clocking must be implemented as described in UG386: Spartan-6 FPGA GTP Transceivers User Guide.

Table  22: GTP Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units

TRTX TX Rise time 20%–80% – 140 – ps

TFTX TX Fall time 80%–20% – 120 – ps

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

VTXOOBVDPP Electrical idle amplitude – – 20 mV

TTXOOBTRANSITION Electrical idle transition time – – 50 ns

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

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

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

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

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

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

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

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

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

DJ614 Deterministic Jitter(2) – – 0.05 UI

Notes: 
1. Using same REFCLK input with TXENPMAPHASEALIGN enabled for up to four consecutive GTP transceiver sites.
2. Using PLL_DIVSEL_FB = 2, INTDATAWIDTH = 1. These values are NOT intended for protocol specific compliance determinations.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug386.pdf
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Endpoint Block for PCI Express Designs Switching Characteristics
The Endpoint block for PCI Express is available in the Spartan-6 LXT devices. Consult the Spartan-6 FPGA Integrated 
Endpoint Block for PCI Express for further information.

Table  23: GTP Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units

TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data – 75 – ns

RXOOBVDPP OOB detect threshold peak-to-peak 60 – 150 mV

RXSST Receiver spread-spectrum tracking(1) Modulated @ 33 KHz –5000 – 0 ppm

RXRL Run length (CID) Internal AC capacitor bypassed – – 150 UI

RXPPMTOL
Data/REFCLK PPM offset 
tolerance

CDR 2nd-order loop disabled –200 – 200 ppm

CDR 2nd-order 
loop enabled

PLL_RXDIVSEL_OUT = 1 –2000 – 2000 ppm

PLL_RXDIVSEL_OUT = 2 –2000 – 2000 ppm

PLL_RXDIVSEL_OUT = 4 –1000 – 1000 ppm

SJ Jitter Tolerance(2)

JT_SJ3.125 Sinusoidal Jitter(3) 3.125 Gb/s 0.4 – – UI

JT_SJ2.5 Sinusoidal Jitter(3) 2.5 Gb/s 0.4 – – UI

JT_SJ1.62 Sinusoidal Jitter(3) 1.62 Gb/s 0.5 – – UI

JT_SJ1.25 Sinusoidal Jitter(3) 1.25 Gb/s 0.5 – – UI

JT_SJ614 Sinusoidal Jitter(3) 614 Mb/s 0.5 – – UI

SJ Jitter Tolerance with Stressed Eye(2)(5)

JT_TJSE3.125 Total Jitter with stressed eye(4) 3.125 Gb/s 0.65 – – UI

JT_SJSE3.125 Sinusoidal Jitter with stressed eye 3.125 Gb/s 0.1 – – UI

JT_TJSE2.7 Total Jitter with stressed eye(4) 2.7 Gb/s 0.65 – – UI

JT_SJSE2.7 Sinusoidal Jitter with stressed eye 2.7 Gb/s 0.1 – – UI

Notes: 
1. Using PLL_RXDIVSEL_OUT = 1, 2, and 4.
2. All jitter values are based on a Bit Error Ratio of 1e–12.
3. Using 80 MHz sinusoidal jitter only in the absence of deterministic and random jitter.
4. Composed of 0.37 UI DJ in the form of ISI and 0.18 UI RJ.
5. Measured using PRBS7 data pattern.

Table  24: Maximum Performance for PCI Express Designs

Symbol Description
Speed Grade

Units
-3 -3N -2 -1L

FPCIEUSER User clock maximum frequency 62.5 62.5 62.5 N/A MHz

http://www.xilinx.com
http://www.xilinx.com/support/documentation/ipbusinterfacei-o_pci-express_s6pciexpressendpointblock.htm
http://www.xilinx.com/support/documentation/ipbusinterfacei-o_pci-express_s6pciexpressendpointblock.htm
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Switching Characteristics
All values represented in this data sheet are based on these 
speed specifications: v1.20 for -3, -3N, and -2; and v1.08 for 
-1L. Switching characteristics are specified on a per-speed-
grade basis and can be designated as Advance, 
Preliminary, or Production. Each designation is defined as 
follows:

Advance

These specifications are based on simulations only and are 
typically available soon after device design specifications 
are frozen. Although speed grades with this designation are 
considered relatively stable and conservative, some under-
reporting might still occur.

Preliminary

These specifications are based on complete ES 
(engineering sample) silicon characterization. Devices and 
speed grades with this designation are intended to give a 
better indication of the expected performance of production 
silicon. The probability of under-reporting delays is greatly 
reduced as compared to Advance data.

Production

These specifications are released once enough production 
silicon of a particular device family member has been 
characterized to provide full correlation between 
specifications and devices over numerous production lots. 
There is no under-reporting of delays, and customers 
receive formal notification of any subsequent changes. 
Typically, the slowest speed grades transition to Production 
before faster speed grades.

All specifications are always representative of worst-case 
supply voltage and junction temperature conditions.

Since individual family members are produced at different 
times, the migration from one category to another depends 
completely on the status of the fabrication process for each 
device.

The -1L speed grade refers to the lower-power Spartan-6 
devices. The -3N speed grade refers to the Spartan-6 
devices that do not support MCB functionality.

Table 26 correlates the current status of each Spartan-6 
device on a per speed grade basis.

Testing of Switching Characteristics

All devices are 100% functionally tested. Internal timing parameters are derived from measuring internal test patterns. Listed 
below are representative values.

For more specific, more precise, and worst-case guaranteed data, use the values reported by the static timing analyzer and 
back-annotate to the simulation net list. Unless otherwise noted, values apply to all Spartan-6 devices.

Table  26: Spartan-6 Device Speed Grade Designations

Device
Speed Grade Designations

Advance Preliminary Production

XC6SLX4(1) -3, -2, -1L

XC6SLX9 -3, -3N, -2, -1L

XC6SLX16 -3, -3N, -2, -1L

XC6SLX25 -3, -3N, -2, -1L

XC6SLX25T -3, -3N, -2

XC6SLX45 -3, -3N, -2, -1L

XC6SLX45T -3, -3N, -2

XC6SLX75 -3, -3N, -2, -1L

XC6SLX75T -3, -3N, -2

XC6SLX100 -3, -3N, -2, -1L

XC6SLX100T -3, -3N, -2

XC6SLX150 -3, -3N, -2, -1L

XC6SLX150T -3, -3N, -2

XA6SLX4 -3, -2

XA6SLX9 -3, -2

XA6SLX16 -3, -2

XA6SLX25 -3, -2

XA6SLX25T -3, -2

XA6SLX45 -3, -2

XA6SLX45T -3, -2

XA6SLX75 -3, -2

XA6SLX75T -3, -2

XA6SLX100 -2

XQ6SLX75 -2, -1L

XQ6SLX75T -3, -2

XQ6SLX150 -2, -1L

XQ6SLX150T -3, -2

Notes: 
1. The XC6SLX4 is not available in the -3N speed grade.

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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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
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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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Table  33: Spartan-6 FPGA VCCO/GND Pairs per Bank

Package Devices Description Bank 0 Bank 1 Bank 2 Bank 3 Bank 4 Bank 5

TQG144 LX
VCCO/GND Pairs 3 3 2 3 N/A N/A

Maximum I/O per Pair 8 8 13 8 N/A N/A

CPG196 LX
VCCO/GND Pairs 4 6 4 6 N/A N/A

Maximum I/O per Pair 6 4 7 4 N/A N/A

CSG225 LX
VCCO/GND Pairs 4 4 4 4 N/A N/A

Maximum I/O per Pair 10 10 9 10 N/A N/A

FT(G)256 LX
VCCO/GND Pairs 5 6 4 5 N/A N/A

Maximum I/O per Pair 8 9 9 10 N/A N/A

CSG324

LX
VCCO/GND Pairs 6 6 6 6 N/A N/A

Maximum I/O per Pair 10 9 10 9 N/A N/A

LXT
VCCO/GND Pairs 4 6 6 6 N/A N/A

Maximum I/O per Pair 4 9 10 9 N/A N/A

CS(G)484

LX
VCCO/GND Pairs 8 13 8 13 N/A N/A

Maximum I/O per Pair 7 8 7 8 N/A N/A

LXT
VCCO/GND Pairs 7 12 8 13 N/A N/A

Maximum I/O per Pair 5 8 6 8 N/A N/A

FG(G)484

LX
VCCO/GND Pairs 10 10 11 11 N/A N/A

Maximum I/O per Pair 6 8 9 8 N/A N/A

LXT
VCCO/GND Pairs 6 10 11 10 N/A N/A

Maximum I/O per Pair 7 8 7 8 N/A N/A

FG(G)676

LX45
VCCO/GND Pairs 12 15 10 16 N/A N/A

Maximum I/O per Pair 3 7 8 7 N/A N/A

LX75, LX100, LX150
VCCO/GND Pairs 12 9 10 10 6 6

Maximum I/O per Pair 9 10 9 9 8 9

LXT
VCCO/GND Pairs 10 8 10 8 7 7

Maximum I/O per Pair 8 7 8 8 7 7

FG(G)900

LX
VCCO/GND Pairs 17 14 17 14 7 8

Maximum I/O per Pair 7 6 7 8 7 6

LXT
VCCO/GND Pairs 15 14 13 14 7 8

Maximum I/O per Pair 7 6 8 8 7 6
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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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CLB Switching Characteristics (SLICEM Only)

Table  40: CLB Switching Characteristics (SLICEM Only)

Symbol Description
Speed Grade

Units
-3 -3N -2 -1L

Combinatorial Delays

TILO An – Dn LUT inputs to A to D outputs 0.21 0.26 0.26 0.46 ns, Max

An – Dn LUT inputs through F7AMUX/F7BMUX to 
AMUX/CMUX output

0.37 0.43 0.43 0.77 ns, Max

TOPAB An – Dn LUT inputs through F7AMUX or F7BMUX and F8MUX 
to BMUX output

0.37 0.46 0.46 0.84 ns, Max

TITO An – Dn LUT inputs through latch to AQ – DQ outputs 0.82 0.95 0.95 1.64 ns, Max

TTITO_LOGIC An – Dn LUT inputs to AQ – DQ outputs (latch as logic) 0.82 0.95 0.95 1.64 ns, Max

TOPCYA An LUT inputs to COUT output 0.38 0.48 0.48 0.69 ns, Max

TOPCYB Bn LUT inputs to COUT output 0.38 0.49 0.49 0.71 ns, Max

TOPCYC Cn LUT inputs to COUT output 0.28 0.33 0.33 0.55 ns, Max

TOPCYD Dn LUT inputs to COUT output 0.28 0.35 0.35 0.52 ns, Max

TAXCY AX input to COUT output 0.21 0.26 0.26 0.36 ns, Max

TBXCY BX input to COUT output 0.13 0.16 0.16 0.18 ns, Max

TCXCY CX input to COUT output 0.10 0.12 0.12 0.09 ns, Max

TDXCY DX input to COUT output 0.09 0.11 0.11 0.09 ns, Max

TBYP CIN input to COUT output 0.08 0.10 0.10 0.06 ns, Max

TCINA CIN input to AMUX output 0.21 0.22 0.22 0.47 ns, Max

TCINB CIN input to BMUX output 0.30 0.31 0.31 0.57 ns, Max

TCINC CIN input to CMUX output 0.29 0.31 0.31 0.58 ns, Max

TCIND CIN input to DMUX output 0.31 0.32 0.32 0.68 ns, Max

Sequential Delays

TCKO Clock to AQ – DQ outputs 0.45 0.53 0.53 0.74 ns, Max

Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK

TDICK/TCKDI AX – DX input to CLK on A – D flip-flops 0.42/
0.28

0.47/
0.39

0.47/
0.39

0.90/
0.56

ns, Min

TCECK/TCKCE CE input to CLK on A – D flip-flops 0.31/
–0.07

0.37/
–0.07

0.37/
–0.07

0.59/
–0.27

ns, Min

TSRCK/TCKSR SR input to CLK on A – D flip-flops for XC devices 0.41/
0.02

0.42/
0.02

0.42/
0.02

0.68/
–0.29

ns, Min

SR input to CLK on A – D flip-flops for XA and XQ devices 0.41/
0.02

N/A 0.44/
0.02

0.68/
–0.29

ns, Min

TCINCK/TCKCIN CIN input to CLK on A – D flip-flops 0.31/
–0.17

0.31/
–0.13

0.31/
–0.13

0.81/
–0.42

ns, Min

Set/Reset

TRPW SR input minimum pulse width 0.41 0.48 0.48 1.37 ns, Min

TRQ Delay from SR input to AQ – DQ flip-flops 0.60 0.70 0.70 0.88 ns, Max

TCEO Delay from CE input to AQ – DQ flip-flops 0.60 0.65 0.65 0.90 ns, Max

FTOG Toggle frequency (for export control) 862 806 667 500 MHz
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Table  59: Switching Characteristics for the Phase-Shift Clock in Variable Phase Mode(1)

Symbol Description Amount of Phase Shift Units

Phase Shifting Range

MAX_STEPS(2)

When CLKIN < 60 MHz, the maximum allowed 
number of DCM_DELAY_STEP steps for a 
given CLKIN clock period, where T = CLKIN 
clock period in ns. When using 
CLKIN_DIVIDE_BY_2 = TRUE, double the 
clock-effective clock period.

±(INTEGER(10 x (TCLKIN – 3 ns))) steps

When CLKIN  60 MHz, the maximum allowed 
number of DCM_DELAY_STEP steps for a 
given CLKIN clock period, where T = CLKIN 
clock period in ns. When using 
CLKIN_DIVIDE_BY_2 = TRUE, double the 
clock-effective clock period.

±(INTEGER(15 x (TCLKIN – 3 ns))) steps

FINE_SHIFT_RANGE_MIN Minimum guaranteed delay for variable phase 
shifting.

±(MAX_STEPS x DCM_DELAY_STEP_MIN) ps

FINE_SHIFT_RANGE_MAX Maximum guaranteed delay for variable phase 
shifting

±(MAX_STEPS x DCM_DELAY_STEP_MAX) ps

Notes: 
1. The values in this table are based on the operating conditions described in Table 53 and Table 58.
2. The maximum variable phase shift range, MAX_STEPS, is only valid when the DCM has no initial fixed-phase shifting, that is, the PHASE_SHIFT 

attribute is set to 0.
3. The DCM_DELAY_STEP values are provided at the end of Table 54.

Table  60: Miscellaneous DCM Timing Parameters(1)

Symbol Description Min Max Units

DCM_RST_PW_MIN Minimum duration of a RST pulse width 3 – CLKIN cycles

Notes: 
1. This limit only applies to applications that use the DCM DLL outputs (CLK0, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV). The DCM 

DFS outputs (CLKFX, CLKFXDV, CLKFX180) are unaffected.

Table  61: Frequency Synthesis

Attribute Min Max

CLKFX_MULTIPLY (DCM_SP) 2 32

CLKFX_DIVIDE (DCM_SP) 1 32

CLKDV_DIVIDE (DCM_SP) 1.5 16

CLKFX_MULTIPLY (DCM_CLKGEN) 2 256

CLKFX_DIVIDE (DCM_CLKGEN) 1 256

CLKFXDV_DIVIDE (DCM_CLKGEN) 2 32

Table  62: DCM Switching Characteristics

Symbol Description
Speed Grade

Units
-3 -3N -2 -1L

TDMCCK_PSEN/ TDMCKC_PSEN PSEN Setup/Hold 1.50/
0.00

1.50/
0.00

1.50/
0.00

1.50/
0.00

ns

TDMCCK_PSINCDEC/ TDMCKC_PSINCDEC PSINCDEC Setup/Hold 1.50/
0.00

1.50/
0.00

1.50/
0.00

1.50/
0.00

ns

TDMCKO_PSDONE Clock to out of PSDONE 1.50 1.50 1.50 1.50 ns
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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  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.

http://www.xilinx.com


Spartan-6 FPGA Data Sheet: DC and Switching Characteristics

DS162 (v3.0) October 17, 2011 www.xilinx.com
Product Specification 70

Table  68: Global Clock Input to Output Delay With DCM and PLL in System-Synchronous Mode

Symbol Description Device
Speed Grade

Units
-3 -3N -2 -1L

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

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

XC6SLX9 4.78 5.24 6.32 7.09 ns

XC6SLX16 4.70 5.12 5.94 6.63 ns

XC6SLX25 4.70 5.09 5.92 7.30 ns

XC6SLX25T 4.70 5.09 5.92 N/A ns

XC6SLX45 4.63 4.98 5.83 7.26 ns

XC6SLX45T 4.63 4.98 5.83 N/A ns

XC6SLX75 4.68 5.04 5.88 6.90 ns

XC6SLX75T 4.68 5.04 5.88 N/A ns

XC6SLX100 4.72 5.07 5.92 7.77 ns

XC6SLX100T 4.76 5.07 5.92 N/A ns

XC6SLX150 4.44 4.73 5.31 6.96 ns

XC6SLX150T 4.44 4.73 5.31 N/A ns

XA6SLX4 5.07 N/A 6.18 N/A ns

XA6SLX9 5.07 N/A 6.18 N/A ns

XA6SLX16 5.22 N/A 5.77 N/A ns

XA6SLX25 5.01 N/A 5.80 N/A ns

XA6SLX25T 5.01 N/A 5.90 N/A ns

XA6SLX45 4.93 N/A 5.67 N/A ns

XA6SLX45T 4.93 N/A 5.67 N/A ns

XA6SLX75 4.94 N/A 5.70 N/A ns

XA6SLX75T 4.94 N/A 5.70 N/A ns

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

XQ6SLX75 N/A N/A 5.70 6.90 ns

XQ6SLX75T 4.94 N/A 5.70 N/A ns

XQ6SLX150 N/A N/A 5.31 6.96 ns

XQ6SLX150T 5.02 N/A 5.31 N/A ns

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

IOB and CLB flip-flops are clocked by the global clock net.
2. DCM and PLL output jitter are already included in the timing calculation.
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06/14/10 1.5 In Table 2, added note 5 and added temperature range to VFS and RFUSE. Removed speed grade 
delineation, revised IRPD description, and updated note 2 in Table 4. Added note 2 to Table 7. Added 
DIFF_MOBILE_DDR to Table 8 and Table 10. Added note 4 to Table 15. Changed minimum DVPPIN in 
Table 16. Updated FGTPDRPCLK in Table 19. Increased maximum TLLSKEW in Table 22. Updated 
descriptions and added data to Table 23. Removed note 1 and added new data to the Networking 
Applications section in Table 25. Updated Table 26 and Table 27 to the data in ISE v12.1 software with 
speed specification v1.08. In Table 28, added DIFF_MOBILE_DDR and updated -4 speed grade data. 
Updated the maximum I/O pairs per bank in Table 33. Updated note 2 on Table 39. Revised the FMAX 
in Table 44. In Table 47, updated description for TSMCKCSO, revised values for TPOR and added Min 
value, added TBPIICCK and TSPIICCK. Also in Table 47, added device dependencies to FSMCCK and 
FRBCCK. Updated and added data to Table 63 through Table 78, and Table 81. In Table 79, added data 
on the XC6SLX45-FG(G)676 and revised the XC6SLX45T and XC6SLX150T values.

The following changes to this specification are addressed in the product change notice
XCN10024, MCB Performance and JTAG Revision Code for Spartan-6 LX16 and LX45 FPGAs.
In Table 2, revised the VCCINT to add the memory controller block extended performance 
specifications. In Table 25, changed the standard specifications and added extended performance 
specifications for the memory controller block and note 2. Added note 4 and updated values in 
Table 34.

06/24/10 1.6 Production release of XC6SLX45T (-2 and -3 speed grades), XC6SLX16 and XC6SLX45 (-3 speed 
grade) devices which includes changes to Table 26 and Table 27 (ISE v12.1 software with speed 
specification v1.08). 
Added the -3N speed grade, which designates Spartan-6 devices that do not support MCB 
functionality. This includes changes to Table 2 (note 2), Table 25 (note 4), and Switching 
Characteristics (Table 26).
Updated Simultaneously Switching Outputs discussion. Added -3 speed grade values for TTAP and 
FMINCAL values in Table 39. In Table 40, updated TRPW (-2 and -3 speed grade) values and FTOG (-3 
speed grade) values. In Table 48, updated TGIO (-2 and -3 speed grade) values. Updated -3 values in 
spread spectrum section of Table 57.

07/16/10 1.7 Production release of specific devices listed in Table 26 and Table 27 using ISE v12.2 software with 
speed specification v1.11. Added note 4 advising designers of the patch which contains v1.11. Also 
updated the -1L speed specification to v1.04. Updated numerous -4 and -1L values. Added -4 TTAP 
values and FMINCAL to Table 39. Revised TCINCK/TCKCIN in Table 40. In Table 41, revised TSHCKO. In 
Table 42, revised TREG. Added new -1L values to Table 47. Added and updated values in Table 79.

07/26/10 1.8 Production release of XC6SLX25, XC6SLX25T, XC6SLX100 and XC6SLX100T in the specific speed 
grades listed in Table 26 and Table 27 using ISE v12.2 software with speed specification v1.11. Added 
note 7 to Table 2 and moved VFS and RFUSE to a new Table 3. Added IHS and note 4 to Table 4. Added 
note 1 to Table 28. Added and updated SSO limits per VCCO/GND pairs in Table 34. Added note 3 to 
Table 47. In Table 54, removed -1L specifications for CLKOUT_PER_JITT_DV1/2 and revised 
CLKIN_CLKFB_PHASE and CLKOUT_PHASE_DLL values. Updated note 3 in both Table 56 and 
Table 57.

08/23/10 1.9 Updated values for FGTPRANGE1, FGTPRANGE2, and FGPLLMIN in Table 18. Revised -3 and -4 values in 
Table 21. Removed the -1L speed grade readback support restriction and note 3 in Table 47.

11/05/10 1.10 Production release of XC6SLX4 and XC6SLX9 in the specific speed grades listed in Table 26 and 
Table 27 using ISE v12.3 software with speed specification v1.12 for the -2 speed grade available in 
the 12.3 Speed Files Patch. Added note 3 advising designers of the patch which contains v1.12.
In Table 2, added note 4. In Table 4, added note 2. In Table 10, added notes 2 and 3. In Table 44, added 
note 2. In Table 47, updated symbol for TSMWCCK/TSMCCKW , changed -1L values for TUSERCCLKH and 
TUSERCCLKL , and added and revised the modes for FMCCK and FSMCCK. In Table 53, redefined and 
expanded description for CLKIN_FREQ_DLL and rewrote note 3. Updated title of Table 58. Also in 
Table 78, revised TDCD_CLK for XC6SLX150 and XC6SLX150T. Changed description of TPSFD/ TPHFD 
in Table 71.
For the -1L speed grade, updated data sheet to ISE 12.3 software with speed specification v1.05 which 
revised the values in the following tables: Table 25, Table 28, Table 35, Table 36, Table 37, Table 40 
through Table 43, Table 48 through Table 56, Table 62 through Table 78, Table 80, and Table 81.
Updated Notice of Disclaimer.

Date Version Description of Revisions
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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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