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& XILINX.

Spartan-3AN FPGA Family: Introduction and Ordering Information

e Sector-based data protection and security features
e  Sector Protect: Write- and erase-protect a sector
(changeable)
*  Sector Lockdown: Sector data is unchangeable
(permanent)
* 128-byte Security Register
e Separate from FPGA'’s unique Device DNA
identifier
*  64-byte factory-programmed identifier unique to
the in-system Flash memory
*  64-byte one-time programmable,
user-programmable field
* 100,000 Program/Erase cycles
e 20-year data retention
* Comprehensive programming support
* In-system prototype programming via JTAG using
Xilinx Platform Cable USB and iMPACT software

*  Product programming support using BPM
Microsystems programmers with appropriate
programming adapter

* Design examples demonstrating in-system
programming from a Spartan-3AN FPGA
application

Table 4: Available User I/Os and Differential (Diff) I/O Pairs

I/0 Capabilities

The Spartan-3AN FPGA SelectlO interface supports many
popular single-ended and differential standards. Table 4
shows the number of user I/Os as well as the number of
differential 1/0O pairs available for each device/package
combination. Some of the user I/Os are unidirectional,
input-only pins as indicated in Table 4.

Spartan-3AN FPGAs support the following single-ended
standards:

e 3.3V low-voltage TTL (LVTTL)

e Low-voltage CMOS (LVCMOS) at 3.3V, 2.5V, 1.8V,
1.5V, or 1.2V

e 3.3V PCl at 33 MHz or 66 MHz

e HSTLI, I, and lll at 1.5V and 1.8V, commonly used in
memory applications

e SSTLIandll at 1.8V, 2.5V, and 3.3V, commonly used
for memory applications

Spartan-3AN FPGAs support the following differential
standards:

e LVDS, mini-LVDS, RSDS, and PPDS I/O at 2.5V or
3.3V

e Bus LVDS I/O at 2.5V

e TMDS I/O at 3.3V

e Differential HSTL and SSTL I/O
e LVPECL inputs at 2.5V or 3.3V

Package () TQ144 FT256 FG400 FG484 FG676
9 TQG144 FTG256 FGG400 FGG484 FGG676
Body Size (mm) 20 x 2002 17 x 17 21 x 21 23 x 23 27 x 27
Device®) User Diff User Diff User Diff User Diff User Diff
108(4) 50 144 64
XC3S50AN = = = = = =
(7) (24) (32) (32)
195 90
XC3S200AN = = (35) (50) = = = = = =
195 90 311 142
XC3S400AN = = (35) (50) 63) (78) = = = =
372 165
XC3S700AN = = = = = = (84) (93) = =
375 165 502 227
XC3S1400AN = = = = = = 87) (93) 94) (131)
Notes:

1. See Pb and Pb-Free Packaging, page 7 for details on Pb and Pb-free packaging options.
2. The footprint for the TQ(G)144 (22 mm x 22 mm) package is larger than the package body.
3. Each Spartan-3AN FPGA has a pin-compatible Spartan-3A FPGA equivalent, although Spartan-3A FPGAs do not have internal SPI flash

and offer more part/package combinations.

4. The number shown in bold indicates the maximum number of /O and input-only pins. The number shown in (italics) indicates the number
of input-only pins. The differential (Diff) input-only pin count includes both differential pairs on input-only pins and differential pairs on I/O pins

within 1/0 banks that are restricted to differential inputs.
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Spartan-3AN FPGA Family:
Functional Description
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Spartan-3AN FPGA Design Documentation

The functionality of the Spartan®-3AN FPGA family is
described in the following documents. The topics covered in
each guide are listed below:

e DS706: Extended Spartan-3A Family Overview
e UG331: Spartan-3 Generation FPGA User Guide

e Clocking Resources

* Digital Clock Managers (DCMs)

* Block RAM

* Configurable Logic Blocks (CLBs)
- Distributed RAM
- SRL16 Shift Registers
- Carry and Arithmetic Logic

* |/O Resources

e Embedded Multiplier Blocks
¢ Programmable Interconnect
» ISE® Design Tools
* |P Cores
e Embedded Processing and Control Solutions
* Pin Types and Package Overview
* Package Drawings
* Powering FPGAs
* Power Management
e UG332: Spartan-3 Generation Configuration
User Guide
e Configuration Overview

- Configuration Pins and Behavior
- Bitstream Sizes
* Detailed Descriptions by Mode
- Master Serial Mode using Xilinx® Platform
Flash

- Master SPI Mode using SPI Serial Flash
PROM

- Internal Master SPI Mode
- Master BPI Mode using Parallel NOR Flash
- Slave Parallel (SelectMAP) using a Processor
- Slave Serial using a Processor
- JTAG Mode
e |ISEIMPACT Programming Examples
e MultiBoot Reconfiguration

* Design Authentication using Device DNA

e UG333: Spartan-3AN FPGA In-System Flash User
Guide

¢ For FPGA applications that write to or read from
the In-System Flash memory after configuration

e SPI_ACCESS interface

* In-System Flash memory architecture

* Read, program, and erase commands

e  Status registers

e  Sector Protection and Sector Lockdown features
e Security Register with Unique Identifier

Create a Xilinx user account and sign up to receive
automatic e-mail notification whenever this data sheet or
the associated user guides are updated.

¢ Sign Up for Alerts on Xilinx.com
https://secure.xilinx.com/webreg/register.do?group=my
profile&languagelD=1

Spartan-3AN FPGA Starter Kit

For specific hardware examples, please see the
Spartan-3AN FPGA Starter Kit board web page, which has
links to various design examples and the user guide.

e Spartan-3AN FPGA Starter Kit Board Page
http://www.xilinx.com/s3anstarter

e UG334: Spartan-3AN FPGA Starter Kit User Guide

© Copyright 2007-2011 Xilinx, Inc. XILINX, the Xilinx logo, Virtex, Spartan, ISE, and other designated brands included herein are trademarks of Xilinx in the United States and
other countries. PCl and PCI-X are trademarks of PCI-SIG and used under license. All other trademarks are the property of their respective owners.
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Spartan-3AN FPGA Family:
DC and Switching Characteristics
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DC Electrical Characteristics

In this section, specifications can be designated as
Advance, Preliminary, or Production. These terms are
defined as follows:

Advance: Initial estimates are based on simulation, early
characterization, and/or extrapolation from the
characteristics of other families. Values are subject to
change. Use as estimates, not for production.

Preliminary: Based on characterization. Further changes
are not expected.

Production: These specifications are approved once the
silicon has been characterized over numerous production
lots. Parameter values are considered stable with no future
changes expected.

Table 6: Absolute Maximum Ratings

All parameter limits are representative of worst-case supply
voltage and junction temperature conditions. Unless
otherwise noted, the published parameter values apply
to all Spartan®-3AN devices. AC and DC characteristics
are specified using the same numbers for both
commercial and industrial grades.

Absolute Maximum Ratings

Stresses beyond those listed under Table 6: Absolute
Maximum Ratings might cause permanent damage to the
device. These are stress ratings only; functional operation
of the device at these or any other conditions beyond those
listed under the Recommended Operating Conditions is not
implied. Exposure to absolute maximum conditions for
extended periods of time adversely affects device reliability.

Symbol Description Conditions Min Max Units
Veeint | Internal supply voltage -0.5 1.32 Vv
Vecaux | Auxiliary supply voltage -0.5 3.75 \
Veeco Output driver supply voltage -0.5 3.75 \
VREr Input reference voltage -0.5 Veco+0.5 \
Voltage applied to all User I/O pins and Driver in a high-impedance state | —0.95 4.6 \
ViN dual-purpose pins
Voltage applied to all Dedicated pins -0.5 4.6 \Y,
ik Input clamp current per 1/O pin -0.5V < Vy < (Vgeo + 0.5V)(1) - +100 mA
Electrostatic Discharge Voltage Human body model = +2000 \
VEsp Charged device model = +500 \%
Machine model = +200 \
Ty Junction temperature = 125 °C
Tsta Storage temperature -65 150 °C
Notes:

1. Upper clamp applies only when using PCI IOSTANDARDs.

1. For soldering guidelines, see UG112: Device Package User Guide and XAPP427: Implementation and Solder Reflow Guidelines for Pb-Free

Packages.

© Copyright 2007-2011 Xilinx, Inc. XILINX, the Xilinx logo, Virtex, Spartan, ISE, and other designated brands included herein are trademarks of Xilinx in the United States and
other countries. PCl and PCI-X are trademarks of PCI-SIG and used under license. All other trademarks are the property of their respective owners.
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& XILINX. Spartan-3AN FPGA Family: DC and Switching Characteristics

Power Supply Specifications
Table 7: Supply Voltage Thresholds for Power-On Reset

Symbol Description Min Max Units
VeeINTT Threshold for the Vont Supply 0.4 1.0 \'%
VeeauxT Threshold for the Vgcaux supply 1.0 2.0 \'%
Vecoot Threshold for the Vo Bank 2 supply 1.0 2.0 \"

Notes:

1. When configuring from the In-System Flash, Vccayx must be in the recommended operating range; on power-up make sure Vecaux
reaches at least 3.0V before INIT_B goes High to indicate the start of configuration. Vooint, Vocaux: @and Veco supplies to the FPGA can
be applied in any order if this requirement is met. However, an external configuration source might have specific requirements. Check the
data sheet for the attached configuration source. Apply Ve nT last for lowest overall power consumption (see the chapter called “Powering
Spartan-3 Generation FPGAs” in UG331 for more information).

2. To ensure successful power-on, Veooint Veco Bank 2, and Vcaux supplies must rise through their respective threshold-voltage ranges with
no dips at any point.

Table 8: Supply Voltage Ramp Rate

Symbol Description Min Max Units

VeeINTR Ramp rate from GND to valid Vegnt Supply level 0.2 100 ms

Vcoauxr Ramp rate from GND to valid Vgcaux supply level 0.2 100 ms

Veeozr Ramp rate from GND to valid Vg Bank 2 supply level 0.2 100 ms
Notes:

1. When configuring from the In-System Flash, Vccayx must be in the recommended operating range; on power-up make sure Vecaux
reaches at least 3.0V before INIT_B goes High to indicate the start of configuration. VooinT, Vocaux, and Voo supplies to the FPGA can
be applied in any order if this requirement is met. However, an external configuration source might have specific requirements. Check the
data sheet for the attached configuration source. Apply Ve nT last for lowest overall power consumption (see the chapter called “Powering
Spartan-3 Generation FPGAs” in UG331 for more information).

2. Toensure successful power-on, VooinT: Voco Bank 2, and Vocauyx supplies must rise through their respective threshold-voltage ranges with
no dips at any point.

Table 9: Supply Voltage Levels Necessary for Preserving CMOS Configuration Latch (CCL) Contents and RAM Data

Symbol Description Min Units

VDRINT Vceint level required to retain CMOS Configuration Latch (CCL) and RAM data 1.0 \Y

VbRAUX Veeaux level required to retain CMOS Configuration Latch (CCL) and RAM data 2.0 \
DS557 (v4.1) April 1, 2011 www.xilinx.com
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Quiescent Current Requirements

Table 12: Spartan-3AN FPGA Quiescent Supply Current Characteristics

Symbol Description Device Typical @ (;noan;mzrrcr:li(azl) mg:i?\:ﬂ?r:(z) Units
lccinTa Quiescent Vgint supply current | XC3S50AN 2 20 30 mA
XC3S200AN 7 50 70 mA
XC3S400AN 10 85 125 mA
XC3S700AN 13 120 185 mA
XC3S1400AN 24 220 310 mA
lccoa Quiescent Vo supply current XC3S50AN 0.2 2 3 mA
XC3S200AN 0.2 2 3 mA
XC3S400AN 0.3 3 4 mA
XC3S700AN 0.3 3 4 mA
XC3S1400AN 0.3 3 4 mA
lccauxa Quiescent Vecaux supply current | XC3S50AN 3.1 8.1 10.1 mA
XC3S200AN 5.1 121 15.1 mA
XC3S400AN 5.1 18.1 24 1 mA
XC3S700AN 6.1 28.1 34.1 mA
XC3S1400AN 10.1 50.1 58.1 mA
Notes:

1.
2.

The numbers in this table are based on the conditions set forth in Table 10.

Quiescent supply current is measured with all I/O drivers in a high-impedance state and with all pull-up/pull-down resistors at the I/0 pads
disabled. The internal SPI Flash is deselected (CSB = High); the internal SPI Flash current is consumed on the Vcayx supply rail. Typical
values are characterized using typical devices at room temperature (T, of 25°C at Vo nt = 1.2V, Voo = 3.3V, and Vgayx = 3.3V). The
maximum limits are tested for each device at the respective maximum specified junction temperature and at maximum voltage limits with
Veeint = 1.26V, Voo = 3.6V, and Vgaux = 3.6V. The FPGA is programmed with a “blank” configuration data file (that is, a design with no
functional elements instantiated). For conditions other than those described above (for example, a design including functional elements),
measured quiescent current levels will be different than the values in the table.

There are two recommended ways to estimate the total power consumption (quiescent plus dynamic) for a specific design: a) The
Spartan-3AN FPGA XPower Estimator provides quick, approximate, typical estimates, and does not require a netlist of the design, and b)
XPower Analyzer uses a netlist as input to provide maximum estimates as well as more accurate typical estimates. For more information on
power for the In-System Flash memory, see the Power Management chapter of UG333.

The maximum numbers in this table indicate the minimum current each power rail requires in order for the FPGA to power-on successfully.

For information on the power-saving Suspend mode, see XAPP480: Using Suspend Mode in Spartan-3 Generation FPGAs. Suspend mode
typically saves 40% total power consumption compared to quiescent current.

DS557 (v4.1) April 1, 2011 www.xilinx.com
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Spartan-3AN FPGA Family: DC and Switching Characteristics

Differential /0 Standards
Differential Input Pairs
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Figure 6: Differential Input Voltages
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Table 15: Recommended Operating Conditions for User I/Os Using Differential Signal Standards

IOSTANDARD Attribute Veco for Drivers(™ Vio View®
Min (V) | Nom (V) | Max (V) || Min (mV) | Nom (mV) | Max (mV)| Min (V) | Nom (V) | Max (V)
LVDS_25(@) 2.25 25 2.75 100 350 600 0.3 1.25 2.35
LVDS_33() 3.0 3.3 3.6 100 350 600 0.3 1.25 2.35
BLVDS_25(4) 2.25 25 2.75 100 300 - 0.3 1.3 2.35
MINI_LVDS_250) 2.25 25 2.75 200 - 600 0.3 1.2 1.95
MINI_LVDS_33@®) 3.0 3.3 3.6 200 - 600 0.3 1.2 1.95
LVPECL_25() Inputs Only 100 800 1000 0.3 1.2 1.95
LVPECL_33() Inputs Only 100 800 1000 0.3 1.2 2.8(6)
RSDS_25() 2.25 2.5 2.75 100 200 - 0.3 1.2 1.5
RSDS_330 3.0 3.3 3.6 100 200 - 0.3 1.2 1.5
TMDS_3334.7) 3.14 3.3 3.47 150 - 1200 2.7 - 3.23
PPDS_250) 2.25 2.5 2.75 100 - 400 0.2 - 2.3
PPDS_330) 3.0 3.3 3.6 100 - 400 0.2 - 2.3
DIFF_HSTL_I_18(® 1.7 1.8 1.9 100 - - 0.8 - 1.1
DIFF_HSTL_II_18(8.9) 1.7 1.8 1.9 100 - - 0.8 - 1.1
DIFF_HSTL_II_18(®) 1.7 1.8 1.9 100 - - 0.8 - 1.1
DIFF_HSTL_I® 1.4 1.5 1.6 100 - - 0.68 0.9
DIFF_HSTL_IlI®) 1.4 1.5 1.6 100 - - - 0.9 -
DIFF_SSTL18_I®) 1.7 1.8 1.9 100 - - 0.7 - 1.1
DIFF_SSTL18_l1I(89) 1.7 1.8 1.9 100 - - 0.7 - 1.1
DIFF_SSTL2_1® 23 2.5 2.7 100 - - 1.0 - 1.5
DIFF_SSTL2_11(89) 2.3 25 2.7 100 - - 1.0 - 1.5
DIFF_SSTL3_I®) 3.0 3.3 3.6 100 - - 1.1 - 1.9
DS557 (v4.1) April 1, 2011 www.xilinx.com
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Spartan-3AN FPGA Family: DC and Switching Characteristics

Switching Characteristics

All Spartan-3AN FPGAs ship in two speed grades: -4 and
the higher performance -5. Switching characteristics in this
document are designated as Preview, Advance,
Preliminary, or Production, as shown in Table 19. Each
category is defined as follows:

Preview: These specifications are based on estimates only
and should not be used for timing analysis.

Advance: These specifications are based on simulations
only and are typically available soon after establishing
FPGA specifications. 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
early 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 preliminary delays is greatly
reduced compared to Advance data.

Production: These specifications are approved once
enough production silicon of a particular device family
member has been characterized to provide full correlation
between speed files 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.

Software Version Requirements

Production-quality systems must use FPGA designs
compiled using a speed file designated as PRODUCTION
status. FPGA designs using a less mature speed file
designation should only be used during system prototyping
or pre-production qualification. FPGA designs with speed
files designated as Preview, Advance, or Preliminary should
not be used in a production-quality system.

Whenever a speed file designation changes, as a device
matures toward Production status, rerun the latest Xilinx®
ISE® software on the FPGA design to ensure that the
FPGA design incorporates the latest timing information and
software updates.

In some cases, a particular family member (and speed
grade) is released to Production at a different time than
when the speed file is released with the Production label.
Any labeling discrepancies are corrected in subsequent
speed file releases. See Table 19 for devices that can be
considered to have the Production label.

All parameter limits are representative of worst-case supply
voltage and junction temperature conditions. Unless
otherwise noted, the published parameter values apply
to all Spartan-3AN devices. AC and DC characteristics
are specified using the same numbers for both
commercial and industrial grades.

Create a Xilinx user account and sign up to receive
automatic e-mail notification whenever this data sheet or
the associated user guides are updated.

* Sign Up for Alerts

https://secure.xilinx.com/webreg/register.do?group=myprofi
le&languagelD=1

Timing parameters and their representative values are
selected for inclusion either because they are important as
general design requirements or they indicate fundamental
device performance characteristics. The Spartan-3AN
speed files (v1.41), part of the Xilinx Development Software,
are the original source for many but not all of the values.
The speed grade designations for these files are shown in
Table 19. For more complete, more precise, and worst-case
data, use the values reported by the Xilinx static timing
analyzer (TRACE in the Xilinx development software) and
back-annotated to the simulation netlist.

Table 19: Spartan-3AN Family v1.41 Speed Grade
Designations

Device Preview Advance | Preliminary | Production
XC3S50AN -4,-5
XC3S200AN -4,-5
XC3S400AN -4,-5
XC3S700AN -4,-5
XC3S1400AN -4,-5

Table 20 provides the recent history of the Spartan-3AN
speed files.

Table 20: Spartan-3AN Speed File Version History

ISE
Release

Version Description

Updated for Spartan-3A family. No

1.41 ISE10.1.03 change to data for Spartan-3AN family.

Updated for Spartan-3A family. No

140 |ISE10.1.02 change to data for Spartan-3AN family.

Updated for Spartan-3A family. No

1.59 ISE 10.1 change to data for Spartan-3AN family.

Updated to Production. No change to

1.38 ISE 9.2.03i data.

Updated pin-to-pin setup and hold
times, TMDS output adjustment,
multiplier setup/hold times, and block
RAM clock width.

Added -5 speed grade, updated to
Advance.

1.37 ISE 9.2.01i

1.36 ISE 9.2i

1.34 ISE 9.1.03i | Updated pin-to-pin timing.

1.32 ISE 9.1.01i | Preview speed files for -4 speed grade.

DS557 (v4.1) April 1, 2011
Product Specification

www.Xxilinx.com

24


https://secure.xilinx.com/webreg/register.do?group=myprofile&languageID=1
http://www.xilinx.com
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I/0 Timing

Pin-to-Pin Clock-to-Output Times
Table 21: Pin-to-Pin Clock-to-Output Times for the I0OB Output Path

Speed Grade
Symbol Description Conditions Device -5 -4 Units

Max Max

Clock-to-Output Times

T\cKoFDCM When reading from the Output LVCMOS25(2), 12 mA XC3S50AN 3.18 3.42 ns
Flip-Flop (OFF), the time from the | output drive, Fast slew

active transition on the Global rate, with DCM®) XC3S200AN 3.21 3.27 ns
Clock pin to data appearing at the XC3S400AN 297 3.33 ns
Output pin. The DCM is in use.
XC3S700AN 3.39 3.50 ns
XC3S1400AN 3.51 3.99 ns
TickoF When reading from OFF, the time | LVCMOS25(@), 12mA | XC3S50AN 4.59 5.02 ns
from the active transition on the output drive, Fast slew
Global Clock pin to data appearing | rate, without DCM XC3S200AN 4.88 5.24 ns
at the Output pin. The DCM is not XC3S400AN 4.68 5.12 ns
in use.
XC3S700AN 4.97 5.34 ns
XC3S1400AN 5.06 5.69 ns

Notes:
1.  The numbers in this table are tested using the methodology presented in Table 30 and are based on the operating conditions set forth in
Table 10 and Table 13.

2. This clock-to-output time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or a
standard other than LVCMOS25 with 12 mA drive and Fast slew rate is assigned to the data Output. If the former is true, add the appropriate
Input adjustment from Table 26. If the latter is true, add the appropriate Output adjustment from Table 29.

3. DCM output jitter is included in all measurements.
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Input Timing Adjustments

Table 26: Input Timing Adjustments by IOSTANDARD

Table 26: Input Timing Adjustments by IOSTANDARD

Convert Input Time from Adjusl-t\rcrll(cj-::ll':eBelow
LV'CMO_S25 to the Units
Following Signal Standard Speed Grade
(IOSTANDARD) 5 »

Single-Ended Standards

LVTTL 0.62 0.62 ns
LVCMOS33 0.54 0.54 ns
LVCMOS25 0 0 ns
LVCMOS18 0.83 0.83 ns
LVCMOS15 0.60 0.60 ns
LVCMOS12 0.31 0.31 ns
PCI33_3 0.41 0.41 ns
PCIl66_3 0.41 0.41 ns
HSTL_I 0.72 0.72 ns
HSTL_III 0.77 0.77 ns
HSTL_I_18 0.69 0.69 ns
HSTL_II_18 0.69 0.69 ns
HSTL_III_18 0.79 0.79 ns
SSTL18_1I 0.71 0.71 ns
SSTL18_lI 0.71 0.71 ns
SSTL2_| 0.68 0.68 ns
SSTL2_1I 0.68 0.68 ns
SSTL3_I 0.78 0.78 ns
SSTL3_lI 0.78 0.78 ns

Convert Input Time from Adius?gcér:rt'%elow
LV_CMO'SZS to the Units
Following Signal Standard Speed Grade
(I0OSTANDARD) 5 )

Differential Standards

LVDS_25 0.76 0.76 ns
LvDS_33 0.79 0.79 ns
BLVDS_25 0.79 0.79 ns
MINI_LVDS_25 0.78 0.78 ns
MINI_LVDS_33 0.79 0.79 ns
LVPECL_25 0.78 0.78 ns
LVPECL_33 0.79 0.79 ns
RSDS_25 0.79 0.79 ns
RSDS_33 0.77 0.77 ns
TMDS_33 0.79 0.79 ns
PPDS_25 0.79 0.79 ns
PPDS_33 0.79 0.79 ns
DIFF_HSTL_I_18 0.74 0.74 ns
DIFF_HSTL_II_18 0.72 0.72 ns
DIFF_HSTL_llI_18 1.05 1.05 ns
DIFF_HSTL_I 0.72 0.72 ns
DIFF_HSTL_III 1.05 1.05 ns
DIFF_SSTL18_lI 0.71 0.71 ns
DIFF_SSTL18_lI 0.71 0.71 ns
DIFF_SSTL2_| 0.74 0.74 ns
DIFF_SSTL2_lI 0.75 0.75 ns
DIFF_SSTL3_I 1.06 1.06 ns
DIFF_SSTL3_II 1.06 1.06 ns
Notes:

1. The numbers in this table are tested using the methodology
presented in Table 30 and are based on the operating conditions
set forth in Table 10, Table 13, and Table 15.
2. These adjustments are used to convertinput path times originally
specified for the LVCMOS25 standard to times that correspond to

other signal standards.
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Table 30: Test Methods for Timing Measurement at 1/0s (Contd)

Signal Standard Inputs Outputs(® Ing:tt;ua}tgd
(IOSTANDARD)
VRer (V) vVL(v) Vu (V) Rr(Q) V1 (V) Vi (V)

Differential

LVDS_25 - Vicm=0.125 | Vigy +0.125 50 12 Viewm
LVDS_33 - Vicm=0.125 | Vigy +0.125 50 12 Vicwm
BLVDS_25 - Viem—-0125 | Vigy+0.125 1™ 0 Viewm
MINI_LVDS_25 - Vicy—0.125 | Vi +0.125 50 12 View
MINI_LVDS_33 - Vicm=0.125 | Vigy +0.125 50 12 Vicwm
LVPECL_25 - Viem - 0.3 Vicw + 0.3 N/A N/A Viewm
LVPECL_33 - Vioy — 0.3 Vioy + 0.3 N/A N/A View
RSDS_25 - Viom = 0.1 Viow + 0.1 50 12 Vicwm
RSDS_33 - View - 01 View + 0.1 50 12 Viewm
TMDS_33 - Vioy — 0.1 Vioy + 0.1 50 3.3 View
PPDS_25 - Viom = 0.1 Vioy + 0.1 50 0.8 Vicwm
PPDS_33 - View - 01 View + 0.1 50 0.8 Viewm
DIFF_HSTL_| - Vioy — 0.5 Vioy + 0.5 50 0.75 View
DIFF_HSTL_IlI - Vicwm - 0.5 Viow + 0.5 50 15 Viewm
DIFF_HSTL_I_18 - Viem - 0.5 Vicw + 0.5 50 0.9 Viewm
DIFF_HSTL_II_18 - Vioy — 0.5 Vioy + 0.5 50 0.9 View
DIFF_HSTL._Ill_18 - Vicwm - 0.5 Viow + 0.5 50 1.8 Viewm
DIFF_SSTL18_I - Vicm - 0.5 Vicw + 0.5 50 0.9 Viewm
DIFF_SSTL18_lI - Vioy — 0.5 Vioy + 0.5 50 0.9 View
DIFF_SSTL2_| - Vicwm - 0.5 Viow + 0.5 50 1.25 Viem
DIFF_SSTL2_Il - Vicm - 0.5 Vicu + 0.5 50 125 View
DIFF_SSTL3_| - Vioy — 0.5 Vioy + 0.5 50 15 View
DIFF_SSTL3_lI - Vicwm - 0.5 Viow + 0.5 50 15 Viewm
Notes:

1. Descriptions of the relevant symbols are as follows:
VRer — The reference voltage for setting the input switching threshold
Vicm — The common mode input voltage
Vm — Voltage of measurement point on signal transition
V| — Low-level test voltage at Input pin
Vy — High-level test voltage at Input pin
Rt — Effective termination resistance, which takes on a value of 1 MQ when no parallel termination is required
V1 — Termination voltage

2. The load capacitance (C,) at the Output pin is 0 pF for all signal standards.

3. According to the PCI specification. For information on PCI IP solutions, see
www.xilinx.com/products/design_resources/conn_central/protocols/pci_pcix.htm. The PCIX IOSTANDARD is available and has equivalent
characteristics but no PCI-X IP is supported.

The capacitive load (C|) is connected between the output
and GND. The Output timing for all standards, as published
in the speed files and the data sheet, is always based on a
C, value of zero. High-impedance probes (less than 1 pF)
are used for all measurements. Any delay that the test
fixture might contribute to test measurements is subtracted
from those measurements to produce the final timing
numbers as published in the speed files and data sheet.
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Suspend Mode Timing

Entering Suspend Mode Exiting Suspend Mode
. . Sw_gwe_cycle

. P ts_cycl i
SUSPEND Input / \ Ew.: |

1

i

] -
. tSUSPENDHIGH_AWAKE N tSUSPENDLOW_AWAKE

AWAKE Output L\ /

;"*i tsusPEND_GWE : :
Flip-Flops, Block RAM, i X Write Protected ><'

I tAWAKE_G.WE

Distributed RAM

i‘;’i tsuspeND_GTS L tawake_aTs
FPGA Outputs X Defined by SUSPEND constraint X

: . ' tSUSPEND_DISABLE i"i tSSUSPEND?ENABLEi E
FPGA Inputs, : j /7 T
Interconnect i X Blocked X ; : ;

DS610-3_08_061207

Figure 12: Suspend Mode Timing

Table 49: Suspend Mode Timing Parameters

Symbol Description Min Typ Max | Units

Entering Suspend Mode

TsusPeNDHIGH_AWAKE | Rising edge of SUSPEND pin to falling edge of AWAKE pin without glitch filter | - 7 - ns
(suspend_filter:No)

TSUSPENDFILTER Adjustment to SUSPEND pin rising edge parameters when glitch filter enabled | +160 | +300 | +600 | ns
(suspend_filter:Yes)

TsusPEND_GTS Rising edge of SUSPEND pin until FPGA output pins drive their defined = 10 = ns
SUSPEND constraint behavior

TsusPEND_GWE Rising edge of SUSPEND pin to write-protect lock on all writable clocked = <5 = ns
elements

TSUSPEND DISABLE Rising edge of the SUSPEND pin to FPGA input pins and interconnect = 340 = ns

- disabled

Exiting Suspend Mode

TsuspenpLow _awake | Falling edge of the SUSPEND pin to rising edge of the AWAKE pin = 4t0108 | - ps
Does not include DCM lock time

TSUSPEND_ENABLE Falling edge of the SUSPEND pin to FPGA input pins and interconnect - |[3.7t0109| - ps
re-enabled

TAWAKE_GWET Rising edge of the AWAKE pin until write-protect lock released on all writable = 67 = ns

clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:1

TAWAKE_GWES512 Rising edge of the AWAKE pin until write-protect lock released on all writable — 14 — ps
clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:512

TaWAKE_GTS1 Rising edge of the AWAKE pin until outputs return to the behavior described = 57 = ns
in the FPGA application, using sw_clk:InternalClock and sw_gts_cycle:1

TAWAKE_GTS512 Rising edge of the AWAKE pin until outputs return to the behavior described = 14 = ps
in the FPGA application, using sw_clk:InternalClock and sw_gts_cycle:512

Notes:

1. These parameters based on characterization.
2. Forinformation on using the Spartan-3AN Suspend feature, see XAPP480: Using Suspend Mode in Spartan-3 Generation FPGAs.
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Table 52: Master Mode CCLK Output Frequency by ConfigRate Option Setting

Symbol Description Ccysr;ftigfgte Terg;:.:‘rg;ure Minimum Maximum Units
Equivalent CCLK clock frequency 1 Commercial 0.797 MHz

Feowki by ConfigRate setting (power-on value) industrial 0.400 0.847 Ve
FooLke 3 Commercial 120 2.42 MHz
Industrial 2.57 MHz

FeoLks 6 Commercial 040 4.83 MHz
(defaulf) Industrial 5.13 MHz

Feowkr . Commercial 280 5.61 MHz
Industrial 5.96 MHz

Commercial 6.41 MHz

FooLka ® Industrial 320 6.81 MHz
FeoLkio 10 Commercial 4,00 8.12 MHz
Industrial 8.63 MHz

FooLkiz 12 Commercial 4.80 9.70 MHz
Industrial 10.31 MHz

Commercial 10.69 MHz

FooLka b Industrial 520 11.37 MHz
FeoLkin 47 Commercial 6.80 13.74 MHz
Industrial 14.61 MHz

FooLras - Commercial 8.80 18.44 MHz
Industrial 19.61 MHz

Commercial 20.90 MHz

FooLkes 25 Industrial 10-00 22.23 MHz
FeoLkar o7 Commercial 10.80 22.39 MHz
Industrial 23.81 MHz

FooLkas 33 Commercial 13.20 27.48 MHz
Industrial 29.23 MHz

Commercial 37.60 MHz

FooLKas 44 Industrial 17:60 40.00 MHz
FeoLkes 50 Commercial 20.00 44.80 MHz
Industrial 47.66 MHz

FeoLkioo 100 Commercial 40.00 88.68 MHz
Industrial 94.34 MHz

Table 53: Master Mode CCLK Output Minimum Low and High Time
ConfigRate Setting

Symbol Description Units
1/ 3] 6 | 7| 810121317 22 | 25 |27 | 33 | 44 | 50 |100
TmccL, | MasterMode |commercial | 595 | 196 | 98.3 | 84.5 | 74.1 | 58.4 | 48.9 | 44.1|34.2 | 25.6(22.3|20.9|17.1 12.3/10.4| 53| ns
TmccH CCLK
Minimum
LowandHigh | Industrial |560|185|92.6|79.8|69.8 |55.0|46.0|41.8|32.3|24.2|21.4|20.0|16.2(11.9/10.0/ 50 | ns
Time
DS557 (v4.1) April 1, 2011 www.xilinx.com

Product Specification 62



http://www.xilinx.com

& XILINX.

Spartan-3AN FPGA Family: DC and Switching Characteristics

Table 54: Slave Mode CCLK Input Low and High Time

Symbol Description Min Max Units
TscelL, CCLK Low and High time 5 00 ns
TsceH
Master Serial and Slave Serial Mode Timing

PROG_B )
(Input)
INIT BﬂEEEEEEEt /
o0 0
(Open-Drain TumeoL Tmeen
TSCCLﬂ (—TSCCH
CCLK oo
(Input/Output)
Toce B (—TCCD ~1/Focser™

DIN
(Input)

DOUT
(Output)

Table 55: Timing for the Master Serial and Slave Serial Configuration Modes

-

) ANGAVRRUAARAA

Bit 1 X

Bit 0

5&'5

Bit nX Bit n+1 X X X

—

CCO

XX

Figure 14: Waveforms for Master Serial and Slave Serial Configuration

DS312-3_05_103105

o Slave/ All Speed Grades .
Symbol Description Units
y P Master Min Max
Clock-to-Output Times
Tecco The time from the falling transition on the CCLK pin to data appearing at the Both 1.5 10 ns
DOUT pin
Setup Times
Tbce The time from the setup of data at the DIN pin to the rising transition at the Both 7 = ns
CCLK pin
Hold Times
Tecep The time from the rising transition at the CCLK pin to the point when data is Master 0 ns
last held at the DIN pin -
Slave 1.0
Clock Timing
TccH High pulse width at the CCLK input pin Master See Table 53
Slave See Table 54
TeoL Low pulse width at the CCLK input pin Master See Table 53
Slave See Table 54
Fccser Frequency of the clock signal atthe | No bitstream compression Slave 100 MHz
CCLK input pin(2) - ;
With bitstream compression 100 MHz
Notes:
1. The numbers in this table are based on the operating conditions set forth in Table 10.
2. For serial configuration with a daisy-chain of multiple FPGAs, the maximum limit is 25 MHz.
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Table 58: Configuration Timing Requirements for Attached SPI Serial Flash

Symbol Description Requirement Units
Tces SPI serial Flash PROM chip-select time Tees < Tweeri— Teco ns
Tpsu SPI serial Flash PROM data input setup time T < T T ns

DSU = "MccL1~ 'cco
T SPI serial Flash PROM data input hold time ns
or Ton = TuccHt
T SPI serial Flash PROM data clock-to-output time ns
v P Ty < Tucern— Toce
fc orfr Maximum SPI serial Flash PROM clock frequency (also depends on 1 MHz
specific read command used) fo 2 T
CCLKn(min)
Notes:

1. These requirements are for successful FPGA configuration in SPI mode, where the FPGA generates the CCLK signal. The
post-configuration timing can be different to support the specific needs of the application loaded into the FPGA.
2. Subtract additional printed circuit board routing delay as required by the application.

Byte Peripheral Interface (BPI) Configuration Timing

PROG_B
(Input)

Pl{ﬂgﬁtl)a XXXXXXXX PUDC_B must be stable before INIT_B goes High and constant throughout the configuration process.

M[2:0] Mode input pins M[2:0] are sampled when INIT_B goes High. After this point,
! .t XXXXXXX)( <0:1:0> ){XXXXXX eee input values do not matter until DONE goes High, at which point the mode pins
(Input) become user-1/O pins.

T >l Tinmm
INIT_B *
Open-Drai ; ; ; ; ; \
(Open-Drain) N — Pin initially pulled High by internal pull-up resistor if PUDC_B input is Low.
Pin initially high-impedance (Hi-Z) if PUDC_B input is High.
LDC[2:0] )‘\/_
9
HDC 7
$
Cso_B ¢ New ConfigRate active
T\nimaoor Tecik TecLkn
7 Teowks
CCLK 3 3( / / / \

Tcco
A[25:0] \< 000_0000 000 0001 x Address %AddressXAddressx
Avovj Toce Teep
(Il:)n[;u(t))] \< Byte 0 X Byte 1 eee Data Data Data Data

Shaded values indicate specifications on attached parallel NOR Flash PROM.

DS557-3_16_032009

Figure 17: Waveforms for Byte-wide Peripheral Interface (BPIl) Configuration
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Table 59: Timing for Byte-wide Peripheral Interface (BPI) Configuration Mode

Symbol Description Minimum Maximum Units
Teelki Initial CCLK clock period See Table 51
Tcolkn CCLK clock period after FPGA loads ConfigRate setting See Table 51
TvINT Setup time on M[2:0] mode pins before the rising edge of INIT_B 50 — ns
TiNT™ Hold time on M[2:0] mode pins after the rising edge of INIT_B 0 = ns
Tinimappr | Minimum period of initial A[25:0] address cycle; LDC[2:0] and HDC are asserted 5 5 Tecewki

and valid cycles
Teco Address A[25:0] outputs valid after CCLK falling edge See Table 55
Tbce Setup time on D[7:0] data inputs before CCLK rising edge See Tgupcc in Table 56
Tecep Hold time on D[7:0] data inputs after CCLK rising edge 0 - ns
Table 60: Configuration Timing Requirements for Attached Parallel NOR Flash
Symbol Description Requirement Units

Tce Parallel NOR Flash PROM chip-select time T <7 ns
(teLqv) CE = '"INITADDR
Toe Parallel NOR Flash PROM output-enable time T < T ns
(taLav) OE = 'INITADDR
Tace Parallel NOR Flash PROM read access time ns
(tavav) Tacc < 05Tcerkn(mim— Teco— Tpecc— PCB
TeyTE For x8/x16 PROMs only: BYTE# to output valid time(®) T <7 ns
(trLQv trHaV) BYTE = 'INITADDR

Notes:

1. These requirements are for successful FPGA configuration in BPI mode, where the FPGA generates the CCLK signal. The
post-configuration timing can be different to support the specific needs of the application loaded into the FPGA.

2. Subtract additional printed circuit board routing delay as required by the application.

3. The initial BYTE# timing can be extended using an external, appropriately sized pull-down resistor on the FPGA’s LDC2 pin. The resistor
value also depends on whether the FPGA’s PUDC_B pin is High or Low.

IEEE 1149.1/1532 JTAG Test Access Port Timing

TCK / \

(Input) m

TrmsTek— (— TTokTms

TMS

(Input)

TroiTek — — TrekToi

TDI

(Input)

— TrekTpo

TDO V4

(Output) AN >

Figure 18: JTAG Waveforms
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Mechanical Drawings

Detailed mechanical drawings for each package type are available from the Xilinx website at the specified location in
Table 66.

Material Declaration Data Sheets (MDDS) are also available on the Xilinx website for each package.

Table 66: Xilinx Package Documentation

Package Drawing MDDS
TQ144 Package Drawing PK169_TQ144
TQG144 PK461_TQG144
FT256 Package Drawing PK158_FT256
FTG256 PK424_FTG256
FG400 Package Drawing PK182_FG400
FGG400 PK108_FGG400
FG484 Package Drawing PK183_FG484
FGG484 PK110_FGG484
FG676 Package Drawing PK155_FG676
FGG676 PK394_FGG676

Package Thermal Characteristics

The power dissipated by an FPGA application has implications on package selection and system design. The power
consumed by a Spartan-3AN FPGA is reported using either the XPower Power Estimator or the XPower Analyzer calculator
integrated in the Xilinx® ISE® development software. Table 67 provides the thermal characteristics for the various
Spartan-3AN FPGA packages. This information is also available using the Thermal Query tool at
http://www.xilinx.com/cgi-bin/thermal/thermal.pl.

The junction-to-case thermal resistance (0 ,c) indicates the difference between the temperature measured on the package
body (case) and the junction temperature per watt of power consumption. The junction-to-board (6 g) value similarly reports
the difference between the board and junction temperature. The junction-to-ambient (0,,) value reports the temperature
difference between the ambient environment and the junction temperature. The 6, value is reported at different air
velocities, measured in linear feet per minute (LFM). The “Still Air (0 LFM)” column shows the 6, value in a system without
a fan. The thermal resistance drops with increasing air flow.

Table 67: Spartan-3AN FPGA Package Thermal Characteristics

Junction-to-Ambient (0,,)
Device Package(!) Junction-to-Case | Junction-to-Board at Different Air Flows Units
(64c) (648) Still Air
(0 LFM) 250 LFM | 500 LFM | 750 LFM

XC3S50AN TQG144 13.4 32.8 38.9 32.8 32.5 31.7 °C/Watt

FTG256 °C/Watt
XC3S200AN FTG256 7.4 23.3 29.0 23.8 23.0 22.3 °C/Watt

FTG256 °C/Watt
XC3S400AN

FGG400 6.2 12.9 22.5 16.7 15.6 15.0 °C/Watt
XC3S700AN FGG484 5.3 115 19.4 15.0 13.9 13.4 °C/Watt

FGG484 °C/Watt
XC3S1400AN

FGG676 4.3 10.9 17.7 13.7 12.6 12.1 °C/Watt
Notes:

1. Thermal characteristics are similar for leaded (non-Pb-free) packages.
2. Use the Thermal Query tool at http://www.xilinx.com/cgi-bin/thermal/thermal.pl for specific device information.
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TQG144 Footprint

Note: Pin 1 indicator in top-left corner and logo orientation.
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Figure 19: XC3S50AN FPGA in TQG144 Package Footprint (Top View)

INPUT: Unrestricted,
general-purpose input pin

CONFIG: Dedicated configuration

N.C.: Not connected

I/O: Unrestricted, general-purpose

SUSPEND: Dedicated SUSPEND
and dual-purpose AWAKE Power
Management pins

buffer input

GND: Ground

DUAL: Configuration pins, then
possible user I/O

CLK: User I/O, input, or global

JTAG: Dedicated JTAG port pins

VREF: User /O or input voltage

[ 96]10_Lo8P_1
VCCO_1
EZVCCINT

EIEJGND

VCCO_1

10_LO3N_1
10_LO3P_1

[l GND
[80]IP_1/VREF_1

[ 79]10_1
[78]10_LO1N_1/LDC2
10_LO2N_1/LDCO
10_LO1P_1/HDC
10_L02P_1/LDCA
SUSPEND
DONE

DS529-4_10_031207

reference for bank

VCCO: Output voltage supply for

bank

VCCINT: Internal core supply

voltage (+1.2V)
VCCAUX: Auxiliary supply voltage

k] 10_LO7N_1/RHCLK?7
24 10_LO6N_1/RHCLK5
1l |O_L07P_1/RHCLK6
£ |O_L06P_1/RHCLK4

1] 10_LO5N_1/RHCLK3
74 '0_LO05P_1/RHCLK2

(I 10_LO4N_1/RHCLK1

k) 10_L04P_1/RHCLKO
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Spartan-3AN FPGA Family: Pinout Descriptions

Table 70: Spartan-3AN FTG256 Pinout (XC3S50AN, XC3S200AN, XC3S400AN) (Cont'd)

Bank XC3S50AN Pin Name XC3S200AN/XC3S400AN Pin Name FTG256 Ball Type
GND GND GND J8 GND
GND GND GND K2 GND
GND GND GND K7 GND
GND GND GND K9 GND
GND GND GND L11 GND
GND GND GND L15 GND
GND GND GND M5 GND
GND GND GND M12 GND
GND GND GND P3 GND
GND GND GND P14 GND
GND GND GND R6 GND
GND GND GND R10 GND
GND GND GND T1 GND
GND GND GND T16 GND
VCCAUX SUSPEND SUSPEND R16 PWR MGMT
VCCAUX DONE DONE T15 CONFIG
VCCAUX PROG_B PROG_B A2 CONFIG
VCCAUX |TCK TCK A15 JTAG
VCCAUX | TDI TDI B1 JTAG
VCCAUX | TDO TDO B16 JTAG
VCCAUX | TMS T™MS B2 JTAG
VCCAUX | VCCAUX VCCAUX E11 VCCAUX
VCCAUX | VCCAUX VCCAUX F5 VCCAUX
VCCAUX | VCCAUX VCCAUX L12 VCCAUX
VCCAUX | VCCAUX VCCAUX M6 VCCAUX
VCCINT VCCINT VCCINT G7 VCCINT
VCCINT VCCINT VCCINT G9 VCCINT
VCCINT VCCINT VCCINT H8 VCCINT
VCCINT VCCINT VCCINT J9 VCCINT
VCCINT VCCINT VCCINT K8 VCCINT
VCCINT VCCINT VCCINT K10 VCCINT
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FTG256 Footprint (XC3S50AN)

(Differential Outputs) Bank 0 (Differential Outputs) |
4 5 6 7 8 9 10 11 12 13 14
/0 /o]
110 /[e} /[o} /0 110 /[o] 110
L18P_0 | L17P_0 | L15P_0 - pagll L 0SN_ 0 | LO7N_O LO4N_0 | L04P_0
| e | e Ne: TeK
/0
110 /[e] /[e]
L12N_0 (c]\["N8 INPUT
L18N_0 L15N_0 RO LO8P_0
/0 1/0 /10
1’0 /[e] 1’0
\';E%F;*% L17N_0 | L16N_0 DHE "GELP}ZS 'éogf}zf LO7P_0 | LO3P_O
° 110 /0 o
> /0 110 /0 /[e] 110 1’0 /[e] =
= L20N_0 | INPUT L11N_0 INPUT =
S L02P_3 = L16P_0 ~ LO3N_0 Lo1P O L23N_1 | L2aN_1 | 2P 1 | A
E PUDC_B GCLK9 -
=] >
2 o
b= INPUT GND /[e] /10 5
8 L04P_3 L23P_1 | L20P_1 o
= <
o INPUT /o .:%’
z L04N_3 Losn 1 | 5P| oo 4 | NG| NG| N.C. =
VREF_3 — | VREF_1 -
1/0 INPUT
L11P_3 N.C. VCCINT VCCINT N.C.
LHCLKO
/0 110 /o
™ L11N_3 RPN N.C. N.C. N.C. VCCINT GND N.C. -
~ LHCLK1 LHCLK2 RHCLK5 RpcLke RHCLK7 [
[ c
] /0 /[o} ©
110 1’0 /10
m m
L14N_3 L14P_3 LIAZD’\#*ZS GND VCCINT Ko L %ﬁ M Li14P1 LTKE')H
LHCLK5 LHCLK4 | hoika mall RHCLK4 RHCLK3
/[o}
/0 /10 /0 /o]
RCERNCLARNEY Nc. | NPT IPUT VCCINT GND VCCINT N.C. [ERITRETIEErIS
LHCLK? LHCLK6 - RHCLK1 RHCLKO RHCLK2
[~ INPUT —
[} INPUT INPUT | INPUT (]
E L] N.C. N.C. N.C. N.C. L25P. 3 L25N_3 INPUT VREF 2 | VREF 2 N.C. N.C. GND N.C. E
o o
E] 5
o /0 /0 INPUT INPUT o
5 M L20P_3 L24N_3 VREF_2 | VREF_2 N VREF_2 GND RLC: L pLC bLC ]
o o
< /0 /0 [I{e] /0 /0 <
[=2] 110 1’0 110 INPUT /0 110 [=)
= N LO1P_2 Lo3N_2 [ N.C. | LosN_2 [WEEIN-E N.C. N.C. J§ Lo1P_1 | LOIN_1 =
z L20N_3 | L22P_3 | L24P_3 e VREF 2 | =\ o . L0 L16N_2 O e LosN_1 | T
110 06) 110 /o 110 110
P Lzlég 3 Lo4N_2 [ N.C. | LosP_2 JEG-E-EENREINE} L;A‘gs—lz L 1'{;: o | LI7N2 N.C. (c]\[DJN8 | 02N_1 Lolég ;
- VS0 D5 GCLK14  GCLK1 [ - D LDCO -
- QO
/0 /0 /0 /0 /0 D
R Lzlég 3 L()Ielsg 5 N.C. L12P. 2 = GND QNEENW] L20P_2 | L20N_2 f§ LO2P_1 c_,?("
- GCLK2 DOUT D1 ccik | Loct e
110 ) 110 110 o 6] 110 vo | Vo
T LO5N 2 | LosN 2 | N.C. [NEIINI-INRPINE- L1an 2 | L18P2 | L17P 2 | L18P_2 po~ | DONE »
D7 D6 GCLK15 GCLK3 — | AWAKE | INIT_B D2 |pinMIS
I (Differential Outputs) Bank 2 (Differential Outputs) I DS529-4_09_012009

Figure 20: XC3S50AN FTG256 Package Footprint (Top View)

53 1/0: Unrestricted,
general-purpose user 1/O

20 INPUT: Unrestricted,
general-purpose input pin

2 CONFIG: Dedicated
configuration pins

51 N.C.: Not connected
(XC3S50AN only)

25

DUAL: Configuration pins,
then possible user 1/0

CLK: User I/O, input, or
global buffer input

JTAG: Dedicated JTAG
port pins

GND: Ground

15

VREF: User I/O or input
voltage reference for bank

SUSPEND: Dedicated

2 SUSPEND and

VCCO: Output voltage
supply for bank

VCCINT: Internal core
supply voltage (+1.2V)

VCCAUX: Auxiliary supply
voltage

dual-purpose AWAKE
Power Management pins
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FTG256 Footprint (XC3S200AN, XC3S400AN)

Bank 0
8 9 10 11 12 13 14 15 16

/0 /0
L12P_0 L1ON_O
GCLK10 GCLK7

/0
LO8N_0

/0 /o /0
LO7N_O | LO5N_O | LO4N_O

/0

L04P 0 TCK GND

/0
L12N_0
GCLK11

[l{e]
L02P_0 [Rys]e]
VREF_0

l[e] /o
(CNID BN 124N 1 | L24P_1

/0
LO8P_0

/0
LO5P_0

/0

GHNE LO2N_0

/0 /0

L11P_0 /0 /0

LO7P_0 | LO3P_O | LOIN_O

GCLK8 A25 A24
/0 /o 10 /o) /0
L11N_O LO1P 0 L23N_1 L22N_1 L22P_1
GCLK9 - A23 A21 A20
/0 /10 110
L23P_1 L20P_1 L18P_1
A22 A18 A14
/0 16} o 110
GND L20N_1 L19N_1 L18N_1 L16N_1
A19 A17 A15 A1
o /0 /10 /0
L11P_3 VCCINT VCCINT L19P_1 L17N_1 GND L16P_1
LHCLKO A16 A13 A10
/0 /0 1o /0 I/0
® L11N_3 L12P_3 VCCINT GND IL":ZET L17P_1 [REINR] L|215[>:?11 L15N_1 -
~ LHCLK1 LHCLK2 - UNPR RHCLK5 Rycike RHCLK7 A
S T0s) o [
) o) INPUT Vo Vo e}
@ L14N_3 L14P_3 '];12[)’\\';23 GND VCCINT QNN 'L";:# T L10P_1 | L10N_1 [RPIR] '}gg\;} @
LHCLK5 LHCLK4 | picika VREF_1 - A8 YXBN RHCLK4 RHCOLK3
e} . 1"8 s Vo /o Vo Vo
L15N_3 | GND TRSDYZ VCCINT GND VCCINT (G L11N_ 1 L11P_1  L12P_1
LHCLK? LHCLK6 JXB RHCLK1 RHCLKO RHCLK2
7o) INPUT /0 /10 /0
L| LieP_3 L 1léﬁ 3l L 1';3 sl L 1'5\‘) 3 Ig:;" .; L25N_3 :,’:‘EE 1; Lo6P_1 | LosP_1 Ecl\[o ]l | 08N_1
VREF_3 - - - - VREF_3 - A2 A6 A7
ul o w | wo INPUT | INPUT o | inpuT 1o Lo'éﬂ ; LO';S ; Lo'ég ;
L20P_3 L19P_3 VREF_2 | VREF_2 L13N_2 LO5P_1 VREF:1 A47 A57
N 0| o | b0 fowe | Nt iz | 10| on - NS 10 | b0 | vo Ruow | o
- - - M1 = V81 - D4 GCLKO - = - HDC LDC2
/0 /0 /10 /0 /0 /0 /0
P LZZS 3 Lzlég 3 (NEEPE L10P. 2 L11N_2 L;Azg\ls,lz L 1'28 5 L17N_2 L 1'5 ﬁ 5 (c]\[" )08 1 02N 1 | LO3P_1
- - DN GCLK14  GCLK1  [GI:! - - LDCO A0
[
Vo o o) 7o) o /0 o o @0
R Logp 5 | L02P-2 LO9P_2 L12P_2 | GND NEEW] L18N_2 | L20N_2 J§ LO2P_1 K
- M2 GCLK12 GCLK2 DOUT D1 CCLK LDC1 60
110 110 110 /0 110 110 vo | Yo
T LO2N_2 LO9N_2 L1ON_2 L12N_2 L15P_2 | L17P_2 | L18P_2 DO_ DONE D
Cso_B GCLK13 GCLK15 GCLK3 AWAKE | INIT_B D2 |piMIS
I Bank 2 I DS529-4_06_012009
Figure 21: XC3S200AN and XC3S400AN FPGA in FTG256 Package Footprint (Top View)
69 1/0: Unrestricted, 51 DUAL: Configuration pins, 21 VREF: User I/O or input 2 SUSPEND: Dedicated
general-purpose user /O then possible user 1/10 voltage reference for bank SUSPEND and
. . dual-purpose AWAKE
INPUT: Unrestricted, CLK: User /O, input, or VCCO: Output voltage purp .
21 ; , 32 : Power Management pins
general-purpose input pin global buffer input supply for bank
) CONFIG: Dedicated 4 JTAG: Dedicated JTAG 6 VCCINT: Internal core
configuration pins port pins supply voltage (+1.2V)
0 N.C.: Not connected o8 GND: Ground 4 VCCAUX: Auxiliary supply
voltage
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