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& XILINX. Spartan-3AN FPGA Family: Introduction and Ordering Information
Spartan-3AN FPGA
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Figure 2: Spartan-3AN FPGA Configuration Interface from Internai S_PI Flash Memory
Configuration In-System Flash Memory

Spartan-3AN FPGAs are programmed by loading
configuration data into robust, reprogrammable, static
CMOS configuration latches (CCLs) that collectively control
all functional elements and routing resources. The FPGA’s
configuration data is stored on-chip in nonvolatile Flash
memory, or externally in a PROM or some other nonvolatile
medium, either on or off the board. After applying power, the
configuration data is written to the FPGA using any of seven
different modes:

e Configure from internal SPI Flash memory (Figure 2)

* Completely self-contained
* Reduced board space
* Easy-to-use configuration interface

¢ Master Serial from a Xilinx Platform Flash PROM

e  Serial Peripheral Interface (SPI) from an external
industry-standard SPI serial Flash

e Byte Peripheral Interface (BPI) Up from an
industry-standard x8 or x8/x16 parallel NOR Flash

* Slave Serial, typically downloaded from a processor
» Slave Parallel, typically downloaded from a processor

e Boundary-Scan (JTAG), typically downloaded from a
processor or system tester

The MultiBoot feature stores multiple configuration files in
the on-chip Flash, providing extended life with field
upgrades. MultiBoot also supports multiple system
solutions with a single board to minimize inventory and
simplify the addition of new features, even in the field.
Flexibility is maintained to do additional MultiBoot
configurations via the external configuration method.

The Spartan-3AN device authentication protocol prevents
cloning. Design cloning, unauthorized overbuilding, and
complete reverse engineering have driven device security
requirements to higher and higher levels. Authentication
moves the security from bitstream protection to the next
generation of design-level security protecting both the
design and embedded microcode. The authentication
algorithm is entirely user defined, implemented using FPGA
logic. Every product, generation, or design can have a
different algorithm and functionality to enhance security.

Each Spartan-3AN FPGA contains abundant integrated SPI
serial Flash memory, shown in Table 3, used primarily to
store the FPGA'’s configuration bitstream. However, the
Flash memory array is large enough to store at least two
MultiBoot FPGA configuration bitstreams or nonvolatile
data required by the FPGA application, such as
code-shadowed MicroBlaze processor applications.

Table 3: Spartan-3AN Device In-System Flash Memory

Total Flash FPGA Acditional
Part Number Memory Bitstream
(Bits) (Bits) Memor
(Bits)(1
XC3S50AN 1,081,344 437,312 642,048
XC3S200AN 4,325,376 1,196,128 3,127,872
XC3S400AN 4,325,376 1,886,560 2,437,248
XC3S700AN 8,650,752 2,732,640 5,917,824
XC3S1400AN | 17,301,504 4,755,296 12,545,280
Notes:

1. Aligned to next available page location.

After configuration, the FPGA design has full access to the
in-system Flash memory via an internal SPI interface; the
control logic is implemented with FPGA logic. Additionally,
the FPGA application itself can store nonvolatile data or
provide live, in-system Flash updates.

The Spartan-3AN device in-system Flash memory supports
leading-edge serial Flash features.

¢ Small page size (264 or 528 bytes) simplifies
nonvolatile data storage

* Randomly accessible, byte addressable

¢ Up to 66 MHz serial data transfers

¢ SRAM page buffers

* Read Flash data while programming another Flash
page

* EEPROM-like byte write functionality

¢ Two buffers in most devices, one in XC3S50AN

¢ Page, Block, and Sector Erase
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Ordering Information

Package Type/Number of Pins

Speed Grade

Example: XC3S50AN -4 TQG144 C

Device Type Temperature Range:
C = Commercial (T, = 0°C to 85°C)

| = Industrial (T, = -40°C to 100°C)

DS557-1_05_101109

Figure 5: Device Numbering Format

Device Speed Grade Package Type / Number of Pins Temperature Range (T,)

XC3S50AN |-4 |Standard Performance |TQ144/ | 144-pin Thin Quad Flat Pack (TQFP) C | Commercial (0°C to 85°C)
TQG144

XC3S200AN |-5 |High Performance(!) |FT256/ |256-ball Fine-Pitch Thin Ball Grid Array (FTBGA) || | Industrial (—~40°C to 100°C)
FTG256

XC3S400AN FG400/ |400-ball Fine-Pitch Ball Grid Array (FBGA)
FGG400

XC3S700AN FG484/ | 484-ball Fine-Pitch Ball Grid Array (FBGA)
FGG484

XC3S1400AN FG676/ | 676-ball Fine-Pitch Ball Grid Array (FBGA)
FGG676

Notes:

1. The -5 speed grade is exclusively available in the Commercial temperature range.
2. See Table 4 and Table 5 for available package combinations.

Revision History

The following table shows the revision history for this document.

Date Version Revision

02/26/07 1.0 Initial release.

08/16/07 2.0 Updated for Production release of initial device.

09/12/07 2.0.1 Noted that only dual-mark devices are guaranteed for both -41 and -5C.

12/12/07 3.0 Updated to Production status with Production release of final family member, XC3S50AN. Noted that
non-Pb-free packages may be available for selected devices.

06/02/08 3.1 Minor updates.

11/19/09 3.2 Updated document throughout to reflect availability of Pb package options. Added references to the
Extended Spartan-3A family. Removed table note 2 from Table 2. In Table 4, added Pb packages,
added table note 4, and updated table note 2. Added Table 5.

12/02/10 4.0 Updated Notice of Disclaimer.

04/01/11 41 In Table 2, revised the Maximum Differential I/O Pairs and Maximum User I/O values for the

XC3S50AN. In Table 4, added packages to the XC3S50AN, XC3S400AN, and XC3S1400AN. Updated
Pb and Pb-Free Packaging section and Table 5 to include the new device/package combinations for
the XC3S50AN, XC3S400AN, and XC3S1400AN.
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Notice of Disclaimer

THE XILINX HARDWARE FPGA AND CPLD DEVICES REFERRED TO HEREIN (“PRODUCTS”) ARE SUBJECT TO THE TERMS AND
CONDITIONS OF THE XILINX LIMITED WARRANTY WHICH CAN BE VIEWED AT http://www.xilinx.com/warranty.htm. THIS LIMITED
WARRANTY DOES NOT EXTEND TO ANY USE OF PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE
SPECIFICATIONS STATED IN THE XILINX DATA SHEET. ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE
PERFORMANCE, SUCH AS LIFE-SUPPORT OR SAFETY DEVICES OR SYSTEMS, OR ANY OTHER APPLICATION THAT INVOKES
THE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). USE OF PRODUCTS IN CRITICAL APPLICATIONS IS AT THE SOLE RISK OF CUSTOMER, SUBJECT TO
APPLICABLE LAWS AND REGULATIONS.

CRITICAL APPLICATIONS DISCLAIMER

XILINX PRODUCTS (INCLUDING HARDWARE, SOFTWARE AND/OR IP CORES) ARE NOT DESIGNED OR INTENDED TO BE
FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE PERFORMANCE, SUCH AS IN LIFE-SUPPORT OR
SAFETY DEVICES OR SYSTEMS, CLASS Il MEDICAL DEVICES, NUCLEAR FACILITIES, APPLICATIONS RELATED TO THE
DEPLOYMENT OF AIRBAGS, OR ANY OTHER APPLICATIONS THAT COULD LEAD TO DEATH, PERSONAL INJURY OR SEVERE
PROPERTY OR ENVIRONMENTAL DAMAGE (INDIVIDUALLY AND COLLECTIVELY, “CRITICAL APPLICATIONS”). FURTHERMORE,
XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED FOR USE IN ANY APPLICATIONS THAT AFFECT CONTROL OF A
VEHICLE OR AIRCRAFT, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF
SOFTWARE IN THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE
OPERATOR. CUSTOMER AGREES, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE XILINX
PRODUCTS, TO THOROUGHLY TEST THE SAME FOR SAFETY PURPOSES. TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY USE OF XILINX PRODUCTS IN CRITICAL
APPLICATIONS.

AUTOMOTIVE APPLICATIONS DISCLAIMER

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING
FAIL-SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (II) CONTROL OF A
VEHICLE, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE IN
THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE OPERATOR, OR (lll)
USES THAT COULD LEAD TO DEATH OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY
USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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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.
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Table 16: DC Characteristics of User I/0s Using Differential Signal Standards

IOSTANDARD Attribute Voo Vocw Vou VoL

Min (mV) | Typ (mV) | Max (mV) Min (V) Typ (V) Max (V) Min (V) Max (V)
LVDS_25 247 350 454 1.125 - 1.375 - -
LVDS_33 247 350 454 1.125 — 1.375 — —
BLVDS_25 240 350 460 = 1.30 = = =
MINI_LVDS_25 300 - 600 1.0 - 1.4 - -
MINI_LVDS_33 300 — 600 1.0 — 1.4 — —
RSDS_25 100 = 400 1.0 = 1.4 = =
RSDS_33 100 - 400 1.0 - 1.4 - -
TMDS_33 400 - 800 | Vgoo-—0.405 - Veeo - 0.190 - -
PPDS_25 100 = 400 0.5 0.8 1.4 = =
PPDS_33 100 - 400 0.5 0.8 1.4 - -
DIFF_HSTL_I_18 - - - - - - Voo — 0.4 0.4
DIFF_HSTL_II_18 - - - - - - Voo - 0.4 0.4
DIFF_HSTL_Ill_18 -~ - - - - -~ Veco— 0.4 0.4
DIFF_HSTL_| - - - - - - Voo — 0.4 0.4
DIFF_HSTL_III - - - - - - Voo - 0.4 0.4
DIFF_SSTL18_| - - - - - - Vit +0.475 | Vo1 —0.475
DIFF_SSTL18_lI - - - - - - Vo7 +0.475 | V7 —0.475
DIFF_SSTL2_| - - - - - - Vir+0.61 | Vo7 —0.61
DIFF_SSTL2_lI - - - - - - Vir+0.81 | Vir—0.81
DIFF_SSTL3_| - - - - - - Vir+06 | Vi7—06
DIFF_SSTL3_I - - - - - - Vir+08 | Vi7-08
Notes:

1. The numbers in this table are based on the conditions set forth in Table 10 and Table 15.
2. See External Termination Requirements for Differential 1/0, page 22.
3. Output voltage measurements for all differential standards are made with a termination resistor (Rt) of 100Q across the N and P pins of the

differential signal pair.

4. At any given time, no more than two of the following differential output standards can be assigned to an I/0 bank: LVDS_25, RSDS_25,
MINI_LVDS_25, PPDS_25 when Vcpo=2.5V, or LVDS_33, RSDS_33, MINI_LVDS_33, TMDS_33, PPDS_33 when V¢ = 3.3V
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Configurable Logic Block (CLB) Timing
Table 33: CLB (SLICEM) Timing

Speed Grade
Symbol Description -5 -4 Units
Min Max Min Max

Clock-to-Output Times

Teko When reading from the FFX (FFY) Flip-Flop, the time
from the active transition at the CLK input to data - 0.60 - 0.68 ns
appearing at the XQ (YQ) output

Setup Times

Tas Time from the setup of data at the F or G input to the 0.18 _ 0.36 _ ns
active transition at the CLK input of the CLB ) ’

Tpick Time from the setup of data at the BX or BY input to 158 _ 188 _ ns
the active transition at the CLK input of the CLB ’ ’

Hold Times

Tan Time from the active transition at the CLK input to the 0 _ 0 _ ns
point where data is last held at the F or G input

Teko Time from the active transition at the CLK input to the 0 _ 0 _ ns
point where data is last held at the BX or BY input

Clock Timing

TcH The High pulse width of the CLB’s CLK signal 0.63 = 0.75 = ns

TeL The Low pulse width of the CLK signal 0.63 = 0.75 = ns

Frog Toggle frequency (for export control) 0 770 0 667 MHz

Propagation Times

TiLo The time it takes for data to travel from the CLB’s F _ _
(G) input to the X (Y) output 062 0.71 ns

Set/Reset Pulse Width

Trpw cLB The minimum allowable pulse width, High or Low, to 133 _ 161 _ ns
the CLB’s SR input ’ )

Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 10.
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Clock Buffer/Multiplexer Switching Characteristics

Table 36: Clock Distribution Switching Characteristics

Maximum
Description Symbol Minimum Speed Grade Units
-5 -4

Global clock buffer (BUFG, BUFGMUX, BUFGCE) | input to _
O-output delay Taio 0.22 0.23 ns
Global clock multiplexer (BUFGMUX) select S-input setup to 10 and _
I1 inputs. Same as BUFGCE enable CE-input Tesi 0.56 0.63 ns
Frequency of signals distributed on global buffers (all sides) Feura 0 350 334 MHz

Notes:
1. The numbers in this table are based on the operating conditions set forth in Table 10.
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18 x 18 Em

bedded Multiplier Timing

Table 37: 18 x 18 Embedded Multiplier Timing

Speed Grade

Symbol Description -5 -4 Units
Min Max Min Max
Combinatorial Delay
Tmucr Combinational multiplier propagation delay from the A and B inputs
to the P outputs, assuming 18-bit inputs and a 36-bit product - 4.36 - 4.88 ns
(AREG, BREG, and PREG registers unused)
Clock-to-Output Times
Tmsckp_p Clock-to-output delay from the active transition of the CLK input to
valid data appearing on the P outputs when using the PREG = 0.84 = 1.30 ns
register(2.3)
Tmsckp_A Clock-to-output delay from the active transition of the CLK input to
TMSCKP B valid data appearing on the P outputs when using either the AREG = 4.44 = 4.97 ns
- or BREG register(2.4)
Setup Times
Tmspck_p Data setup time at the A or B input before the active transition at the
CLK when using only the PREG output register (AREG, BREG 3.56 - 3.98 - ns
registers unused)®)
Tmspck A Data setup time at the A input before the active transition at the CLK 0.00 _ 0.00 _ ns
when using the AREG input register(4) : :
Tmspck B Data setup time at the B input before the active transition at the CLK 0.00 _ 0.00 _ ns
when using the BREG input register(4) . :
Hold Times
Tmsckp_p Data hold time at the A or B input after the active transition at the
CLK when using only the PREG output register (AREG, BREG 0.00 = 0.00 = ns
registers unused)®)
Tumsckp A Data hold time at the A input after the active transition at the CLK _ _
- when using the AREG input register(4) 0.35 0.45 ns
Tmsckp B Data hold time at the B input after the active transition at the CLK _ _
N when using the BREG input register(4) 0.35 0.45 ns
Clock Frequency
Fmult Internal operating frequency for a two-stage 18x18 multiplier using
the AREG and BREG input registers and the PREG output 0 280 0 250 MHz
register(S)
Notes:
1.  The numbers in this table are based on the operating conditions set forth in Table 10.
2. The PREG register is typically used in both single-stage and two-stage pipelined multiplier implementations.
3. The PREG register is typically used when inferring a single-stage multiplier.
4. Input registers AREG or BREG are typically used when inferring a two-stage multiplier.
5. Combinational delay is less and pipelined performance is higher when multiplying input data with less than 18 bits.
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DNA Port Timing
Table 46: DNA_PORT Interface Timing

Symbol Description Min Max Units
TpoNASSU Setup time on SHIFT before the rising edge of CLK 1.0 — ns
TonASH Hold time on SHIFT after the rising edge of CLK 0.5 = ns
TpoNnADSU Setup time on DIN before the rising edge of CLK 1.0 - ns
ToNADH Hold time on DIN after the rising edge of CLK 0.5 = ns
TbNARSU Setup time on READ before the rising edge of CLK 5.0 10,000 ns
TDNARH Hold time on READ after the rising edge of CLK 0 = ns
ToNADCKO Clock-to-output delay on DOUT after rising edge of CLK 0.5 1.5 ns
TDNACLKF CLK frequency 0 100 MHz
TDNACLKH CLK High time 1.0 © ns
TDNACLKL CLK Low time 1.0 © ns
Notes:
1. The minimum READ pulse width is 5 ns, the maximum READ pulse width is 10 ps.
Internal SPI Access Port Timing
Table 47: SPI_ACCESS Interface Timing
Speed Grade
Symbol Description -5 -4 Units
Min Max Min Max
Tspicck_mosi | Setup time on MOSI before the active edge of CLK 4.47 = 5.0 = ns
Tspickc_mosi | Hold time on MOSI after the active edge of CLK 4.03 = 4.5 = ns
Tcse CSB High time 50 - 50 - ns
Tspicck_cse | Setup time on CSB before the active edge of CLK 7.15 = 8.0 = ns
Tspicck_csg | Hold time on CSB after the active edge of CLK 7.15 = 8.0 = ns
Tspicko_miso | Clock-to-output delay on MISO after active edge of CLK — 14.3 — 16.0 ns
FspicLk CLK frequency = 50 = 50 MHz
Fspicar1 CLK frequency for Continuous Array Read command - 50 - 50 MHz
FspicAR1 CLK frequency for Continuous Array Read command, — 33 — 33 MHz
reduced initial latency
TspicLkL CLK High time - 0 - 0 ns
TspicLKH CLK Low time 6.8 o 6.8 o ns
Notes:

1. For details on using SPI_ACCESS and the In-System Flash memory, see UG333 Spartan-3AN FPGA In-System Flash User Guide.
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In-System Flash (ISF) Memory Timing

Table 48: In-System Flash (ISF) Memory Operations

Symbol Description Device Typical Max Units
TxFER Page to Buffer transfer time All = 400 ys
Tcomp | Page to Buffer compare time All = 400 Us

Tep Page Programming time XC3S50AN 2 4 ms
XC3S200AN
XC3S400AN
XC3S700AN 3 6 ms
XC3S1400AN

Tpe Page Erase time XC3S50AN 13 32 ms
XC3S200AN
XC3S400AN
XC3S700AN 15 35 ms
XC3S1400AN

Tpep Page Erase and Programming time XC3S50AN 14 35 ms
XC3S200AN
XC3S400AN
XC3S700AN
XC3S1400AN 17 40 ms

Tee Block Erase time XC3S50AN 15 35 ms
XC3S200AN 30 75 ms
XC3S400AN
XC3S700AN 45 100 ms
XC3S1400AN

Tse Sector Erase time XC3S50AN 0.8 25 s
XC3S200AN 1.6 5 ]
XC3S400AN
XC3S700AN
XC3S1400AN
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External

PROG_B
(Input)

PUDC_B
(Input)

VS[2:0]
(Input)

Serial Peripheral Interface (SPI) Configuration Timing

X)(XX)(XX)( PUDC_B must be stable before INIT_B goes High and constant throughout the configuration process.
Mode input pins M[2:0] and variant select input pins VS[2:0] are sampled when INIT_B

goes High. After this point, input values do not matter until DONE goes High, at which
point these pins become user-I/O pins.

(Input)
Ty sle>| Tinmy
T B L\ L\ coe . .
(Open-Drain) New Co:f/gﬂate active
- - Tucen [ > Tcerkn
Toowki mMcecL1 ~MocHi o Teows T (] Tmecn
CCLK ! m_;l 3— —Z 3— ooe W HJ\
N B . \_/
TV
(-
\ ( 4
DIN eoeo Data X Data X Data X Data
(Input) T =
CSss 4
7 Toce «>iT
CSO_B 4 YY) ~tlcep
J/ﬂ'
TCCO
| \ Command} Command
Mosi \ (msb) (msb-1) A *°*° -
4
TDSU"’F_’h—DH
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. External pull-up resistor required on CSO_B.
Shaded values indicate specifications on attached SPI Flash PROM. DS529-3_06_102506
Figure 16: Waveforms for External Serial Peripheral Interface (SPI) Configuration
Table 57: Timing for External Serial Peripheral Interface (SPI) Configuration Mode
Symbol Description Minimum ‘ Maximum Units
Teeolki Initial CCLK clock period See Table 51
Tecelkn CCLK clock period after FPGA loads ConfigRate bitstream option setting See Table 51
TMmiNT Setup time on VS[2:0] variant-select pins and M[2:0] mode pins before the 50 = ns
rising edge of INIT_B
TiNT™ Hold time on VS[2:0] variant-select pins and M[2:0] mode pins after the 0 - ns
rising edge of INIT_B
Teco MOSI output valid delay after CCLK falling clock edge See Table 55
Toce Setup time on the DIN data input before CCLK rising clock edge See Table 55
Tecep Hold time on the DIN data input after CCLK rising clock edge See Table 55
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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

DS557 (v4.1) April 1, 2011 www.xilinx.com
Product Specification 66



http://www.xilinx.com

& XILINX. P inout Descriptions

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

Introduction

This section describes how the various pins on a Spartan®-3AN FPGA connect within the supported component packages,
and provides device-specific thermal characteristics. For general information on the pin functions and the package
characteristics, see the Packaging section of UG331:

e UG331: Spartan-3 Generation FPGA User Guide
http://www.xilinx.com/support/documentation/user_guides/ug331.pdf

Spartan-3AN FPGAs are available in Pb-free, RoHS packages, indicated by a “G” in the middle of the package code. Leaded
(Pb) packages are available for selected devices, with the same pinout and without the “G” in the ordering code (see Table 5,
page 7). The Pb-free package code can be selected in the software for the Pb packages since the pinouts are identical.
References to the Pb-free package code in this document apply also to the Pb package.

Pin Types

Most pins on a Spartan-3AN FPGA are general-purpose, user-defined I/O pins. There are, however, up to 12 different
functional types of pins on Spartan-3AN FPGA packages, as outlined in Table 62. In the package footprint drawings that
follow, the individual pins are color-coded according to pin type as in the table.

Table 62: Types of Pins on Spartan-3AN FPGAs

Type with o Pin Name(s) in
Cc‘:llgr Code Description Type(1() )
o) Unrestricted, general-purpose user-1/O pin. Most pins can be paired together to form differential | 10_#
I/Os. 10_Lxxy_#
INPUT Unrestricted, general-purpose input-only pin. This pin does not have an output structure, IP_#
differential termination resistor, or PCI™ clamp diode. IP_Lxxy_#
Dual-purpose pin used in some configuration modes during the configuration process and then | M[2:0]
usually available as a user I/O after configuration. If the pin is not used during configuration, this | PUDC_B
pin behaves as an I/O-type pin. See UG332: Spartan-3 Generation Configuration User Guide for | CCLK
additional information on these signals. MOSI/CSI_B
D[7:1]
DO/DIN
DOUT
DUAL CSO_B
RDWR_B
INIT_B
A[25:0]
VS[2:0]
LDC[2:0]
HDC
Dual-purpose pin that is either a user-1/O pin or Input-only pin, or, along with all other VREF pins | IP/VREF_#
VREF in the same bank, provides a reference voltage input for certain I/O standards. If used for a IP_Lxx_#/VREF_#
reference voltage within a bank, all VREF pins within the bank must be connected. IO/VREF_#
10_Lxx_#/VREF_#
Either a user-1/O pin or an input to a specific clock buffer driver. Most packages have 16 global | 10_Lxx_#/GCLK[15:0],
clock inputs that optionally clock the entire device. The exceptions are all devices in the TQG144 | IO_Lxx_#/LHCLKJ7:0],
package and the XC3S50AN in the FTG256 package. The RHCLK inputs optionally clock the | 10_Lxx_#/RHCLK][7:0]
right half of the device. The LHCLK inputs optionally clock the left half of the device. See the
Using Global Clock Resources chapter in UG331: Spartan-3 Generation FPGA User Guide for
additional information on these signals.

© 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.

DS557 (v4.1) April 1, 2011 www.xilinx.com
Product Specification 71


http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
http://www.xilinx.com/support/documentation/user_guides/ug332.pdf
http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
http://www.xilinx.com

& XILINX.

Spartan-3AN FPGA Family: Pinout Descriptions

Table 68: Spartan-3AN TQG144 Pinout (Contd)

Table 68: Spartan-3AN TQG144 Pinout (Cont’d)

Bank Pin Name Pin Type Bank Pin Name Pin Type
2 I0_L0O5P_2 P46 I/0 3 IO_L11N_3 P30 /0
2 I0_LO6N_2/D6 P49 DUAL 3 IO_L11P_3 P28 I/0
2 I0_L06P_2 P47 I/0 3 I0_L12N_3 P32 I/0
2 10_LO7N_2/D4 P51 DUAL 3 I0_L12P_3 P31 I/0
2 10_LO07P_2/D5 P50 DUAL 3 IP_L13N_3/VREF_3 P35 VREF
2 I0_LO8N_2/GCLK15 P55 GCLK 3 IP_L13P_3 P33 INPUT
2 10_L08P_2/GCLK14 P54 GCLK 3 VCCO_3 P14 VCCO
2 10_LO9N_2/GCLK1 P59 GCLK 3 VCCO_3 P23 VCCO
2 10_L09P_2/GCLKO P57 GCLK GND GND P9 GND
2 I0_L10N_2/GCLK3 P60 GCLK GND GND P17 GND
2 10_L10P_2/GCLK2 P58 GCLK GND GND P26 GND
2 I0_L11N_2/DOUT P64 DUAL GND GND P34 GND
2 10_L11P_2/AWAKE P63 |PWR MGMT GND GND P56 GND
2 10_L12N_2/D3 P68 DUAL GND GND P65 GND
2 I0_L12P_2/INIT_B P67 DUAL GND GND P81 GND
2 I0_L13N_2/D0/DIN/MISO P71 DUAL GND GND P89 GND
2 I0_L13P_2/D2 P69 DUAL GND GND P100 GND
2 10_L14N_2/CCLK P72 DUAL GND GND P106 GND
2 10_L14P_2/D1 P70 DUAL GND GND P118 GND
2 IP_2/VREF_2 P53 VREF GND GND P128 GND
2 VCCO_2 P40 VCCO GND GND P137 GND
2 VCCO_2 P61 VCCO VCCAUX | SUSPEND P74 |PWR MGMT
3 I0_LO1N_3 P6 I/0 VCCAUX | DONE P73 CONFIG
3 I0_LO1P_3 P4 I/O VCCAUX | PROG_B P144 CONFIG
3 I0_LO2N_3 P5 I/0 VCCAUX | TCK P109 JTAG
3 10_L02P_3 P3 I/0 VCCAUX | TDI P2 JTAG
3 I0_LO3N_3 P8 I/0 VCCAUX | TDO P107 JTAG
3 I0_LO3P_3 P7 I/0 VCCAUX | TMS P1 JTAG
3 I0_L04N_3/VREF_3 P11 VREF VCCAUX | VCCAUX P36 VCCAUX
3 10_L04P_3 P10 I/0 VCCAUX | VCCAUX P66 VCCAUX
3 10_LO5N_3/LHCLK1 P13 LHCLK VCCAUX | VCCAUX P108 VCCAUX
3 10_LO5P_3/LHCLKO P12 LHCLK VCCAUX | VCCAUX P133 VCCAUX
3 I0_LO6N_3/IRDY2/LHCLKS P16 LHCLK VCCINT | VCCINT P22 VCCINT
3 10_LO6P_3/LHCLK2 P15 LHCLK VCCINT | VCCINT P52 VCCINT
3 10_LO7N_3/LHCLK5 P20 LHCLK VCCINT |VCCINT P94 VCCINT
3 I0_LO07P_3/LHCLK4 P18 LHCLK VCCINT | VCCINT P122 VCCINT
3 10_LO8N_3/LHCLK?7 P21 LHCLK
3 10_L08P_3/TRDY2/LHCLK6 P19 LHCLK
3 I0_LO9N_3 P25 I/O
3 I0_L09P_3 P24 I/0
3 I0_L10N_3 P29 I/O
3 I0_L10P_3 P27 I/0
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Table 76: Spartan-3AN FGG400 Pinout (Cont'd)

Table 76: Spartan-3AN FGG400 Pinout (Cont’d)

FGG400 FGG400
Bank Pin Name Ball Type Bank Pin Name Ball Type
2 10_L28P_2 Y16 I/0 3 IO_LO8P_3 H6 I/0
2 I0_L29N_2 u16 I/O 3 I0_LO9N_3 G4 I/O
2 I0_L29P_2 V16 I/O 3 [0_LO9P_3 F3 I/0
2 I0_L30N_2 Y18 I/0 3 IO_L10N_3 F2 I/0
2 I0_L30P_2 Y17 I/O 3 IO_L10P_3 E3 I/O
2 I0_L31N_2 Uiz I/0 3 I0_L12N_3 H2 IO
2 I0_L31P_2 V17 I/0 3 I0_L12P_3 G3 I/0
2 10_L32N_2/CCLK Y19 DUAL 3 IO_L13N_3/VREF_3 G1 VREF
2 10_L32P_2/D0/DIN/MISO W18 DUAL 3 I0_L13P_3 F1 I/0
2 IP_2 P9 INPUT 3 IO_L14N_3 H3 I/0
2 IP_2 P12 INPUT 3 I0_L14P_3 J4 I/O
2 IP_2 P13 INPUT 3 I0_L16N_3 J2 I/0
2 IP_2 R8 INPUT 3 IO_L16P_3 J3 I/0
2 IP_2 R10 INPUT 3 I0_L17N_3/LHCLK1 K2 LHCLK
2 IP_2 T11 INPUT 3 I0_L17P_8/LHCLKO J1 LHCLK
2 IP_2/VREF_2 N9 VREF 3 IO_L18N_3/IRDY2/LHCLKS3 L3 LHCLK
2 IP_2/VREF_2 N12 VREF 3 I0_L18P_3/LHCLK2 K3 LHCLK
2 IP_2/VREF_2 P8 VREF 3 IO_L20N_3/LHCLK5 L5 LHCLK
2 IP_2/VREF_2 P10 VREF 3 I0_L20P_3/LHCLK4 K4 LHCLK
2 IP_2/VREF_2 P11 VREF 3 I0_L21N_3/LHCLK?7 M1 LHCLK
2 IP_2/VREF_2 R14 VREF 3 I0_L21P_3/TRDY2/LHCLK6 L1 LHCLK
2 VCCO_2 R11 VCCO 3 IO_L22N_3 M3 I/0
2 VCCO_2 us VCCO 3 I0_L22P_3/VREF_3 M2 VREF
2 VCCO_2 ui4 VCCO 3 I0_L24N_3 M5 I/0
2 VCCO_2 W5 VCCO 3 I0_L24P_3 M4 I/0
2 VCCO_2 W11 VCCO 3 I0_L25N_3 N2 I/O
2 VCCO_2 W17 VCCO 3 I0_L25P_3 N1 IO
3 I0O_LO1N_3 D3 I/0 3 IO_L26N_3 N4 I/0
3 I0_LO1P_3 D4 I/O 3 I0_L26P_3 N3 IO
3 I0_LO02N_3 Cc2 I/0 3 I0_L28N_3 R1 I/0
3 I0_LO2P_3 B1 I/0 3 I0_L28P_3 P1 I/0
3 I0_LO3N_3 D2 I/O 3 I0_L29N_3 P4 I/O
3 I0_LO3P_3 C1 I/O 3 I0_L29P_3 P3 I/O
3 I0_LO5N_3 E1 I/0 3 IO_L30N_3 R3 I/0
3 I0_LO5P_3 D1 I/0 3 I0_L30P_3 R2 I/0
3 IO_LO6N_3 G5 I/O 3 I0_L32N_3 T2 I/O
3 I0_LO6P_3 F4 I/O 3 I0_L32P_3/VREF_3 T1 VREF
3 I0_LO7N_3 J5 I/O 3 IO_L33N_3 R4 I/0
3 I0_LO7P_3 J6 I/0 3 I0O_L33P_3 T3 I/0
3 I0_LO8N_3 H4 I/O 3 I0_L34N_3 UK] I/O
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FGG484: 484-Ball Fine-Pitch Ball Grid Array

The 484-ball fine-pitch ball grid array, FGG484, supports both the XC3S700AN and the XC3S1400AN FPGAs. There are

three pinout differences, as described in Table 81.

Table 78 lists all the FGG484 package pins. They are sorted by bank number and then by pin name. Pins that form a
differential 1/0O pair appear together in the table. The table also shows the pin number for each pin and the pin type (as
defined in Table 62).

The shaded rows indicate pinout differences between the XC3S700AN and the XC3S1400AN FPGAs. The XC3S700AN
has three unconnected balls, indicated as N.C. and with a black diamond (#) in Table 78 and Figure 23.

An electronic version of this package pinout table and footprint diagram is available for download from the Xilinx website at:

www.Xilinx.com/support/documentation/data_sheets/s3a_pin.zip.

Pinout Table
Table 78: Spartan-3AN FGG484 Pinout

Table 78: Spartan-3AN FGG484 Pinout (Cont’d)

FGG484 FGG484

Bank Pin Name Ball Type Bank Pin Name Ball Type
0 I0_LOIN_O D18 I/O 0 IO_L15N_0 C13 I/O
0 I0_LO1P_ O E17 I/O 0 I0_L15P_0 D13 110
0 I0_LO2N_O C19 I/O 0 IO_L16N_0 A13 I/0
0 I0_LO2P_0/VREF_0 D19 VREF 0 IO_L16P_0 B13 110
0 I0_LO3N_O A20 I/O 0 I0_L17N_0/GCLK5 E12 GCLK
0 I0_LO3P_0 B20 I/O 0 I0_L17P_0/GCLK4 Cci12 GCLK
0 I0_LO4N_0O F15 I/O 0 I0_L18N_0/GCLK7 Al GCLK
0 I0_LO4P_0 E15 I/O 0 I0_L18P_0/GCLK6 A12 GCLK
0 I0_LO5N_O A18 I/O 0 IO_L19N_0/GCLK9 C11 GCLK
0 IO_LO5P_0 c18 /O 0 IO_L19P_0/GCLK8 B11 GCLK
0 I0_LO6N_0 A19 I/O 0 IO_L20N_0/GCLK11 E11 GCLK
0 I0_LO6P_O/VREF_0 B19 VREF 0 I0_L20P_0/GCLK10 D11 GCLK
0 IO_LO7N_0 c17 I/O 0 IO_L21N_0 Cc10 11O
0 I0_LO7P_0 D17 /0 0 IO_L21P_0 A10 I/0
0 IO_LO8N_0 C16 I/O 0 IO_L22N_0 A8 l/O
0 IO_LO8P_0 D16 I/O 0 I0_L22P_0 A9 11O
0 IO_LO9N_O E14 I/0 0 IO_L23N_0 E10 17O
0 IO_LO9P_0 C14 /0 0 I0_L23P_0 D10 IO
0 IO_L10N_O A17 /0 0 IO_L24N_O/VREF_0 C9 VREF
0 I0_L10P_0 B17 /0 0 I0_L24P_0 B9 I/0
0 IO_L11N_0O Cc15 I/O 0 IO_L25N_0 C8 I/O
0 IO_L11P_0 D15 /0 0 I0_L25P_0 B8 IO
0 IO_L12N_0/VREF_0 A15 VREF 0 IO_L26N_0 A6 11O
0 I0_L12P_0 A16 1/0 0 IO_L26P_0 A7 110
0 IO_L13N_0 Al4 I/O 0 I0_L27N_0 C7 1/O
0 I0_L13P_0 B15 /0 0 I0_L27P_0 D7 /0
0 I0_L14N_0 E13 1/0 0 IO_L28N_0 A5 110
0 I0_L14P_0 F13 1/0 0 I0_L28P_0 B6 110
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Table 78: Spartan-3AN FGG484 Pinout (Contd) Table 78: Spartan-3AN FGG484 Pinout (Cont’d)
FGG484 FGG484
Bank Pin Name Ball Type Bank Pin Name Ball Type
0 I0_L29N_0 D6 I/0 0 VCCO_0 F14 VCCO
0 I0_L29P_0 C6 I/0 0 VCCO_0 F9 VCCO
0 I0_L30N_0 D8 IO 1 IO_LO1N_1/LDC2 Y21 DUAL
0 I0_L30P_0 E9 IO 1 I0_LO1P_1/HDC AA22 DUAL
0 I0_L31N_0 B4 I/0 1 IO_LO2N_1/LDCO w20 DUAL
0 I0_L31P_0 A4 I/O 1 I0_LO02P_1/LDC1 W19 DUAL
0 I0_L32N_0 D5 IO 1 I0_LO3N_1/A1 T18 DUAL
0 I0_L32P_0 C5 I/O 1 I0_LO3P_1/A0 T17 DUAL
0 I0_L33N_0 B3 I/O 1 I0_LO5N_1 w21 IO
0 I0_L33P_0 A3 I/0 1 IO_LO5P_1 Y22 I/0
0 I0_L34N_0 F8 I/0 1 IO_LO6N_1 V20 I/0
0 10_L34P_0 E7 I/O 1 I0_LO6P_1 V19 IO
0 I0_L35N_0 E6 I/0 1 [O_LO7N_1 V22 I/0
0 I0_L35P_0 F7 I/0 1 I0_LO7P_1 w22 /0
0 10_L36N_0/PUDC_B A2 DUAL 1 I0_LO9N_1 u21 I/O
0 I0_L36P_0/VREF_0 B2 VREF 1 I0_LO9P_1 u22 IO
0 IP_0O E16 INPUT 1 IO_L10N_1 u19 I/O
0 IP_0 E8 INPUT 1 I0_L10P_1 u20 IO
0 IP_0 F10 INPUT 1 IO_L11N_1 T22 IO
0 IP_0 F12 INPUT 1 I0O_L11P_1 T20 I/O
0 IP_0O F16 INPUT 1 IO_L13N_1 T19 IO
0 IP_0 G10 INPUT 1 I0_L13P_1 R20 IO
0 IP_0 G11 INPUT 1 IO_L14N_1 R22 I/O
0 IP_0O G12 INPUT 1 I0_L14P_1 R21 IO
0 IP_0 G13 INPUT 1 IO_L15N_1/VREF_1 P22 VREF
0 IP_0 G14 INPUT 1 IO_L15P_1 P20 I/O
0 IP_0O G15 INPUT 1 I0_L17N_1/A3 P18 DUAL
0 IP_0 G16 INPUT 1 I0_L17P_1/A2 R19 DUAL
0 IP_0O G7 INPUT 1 IO_L18N_1/A5 N21 DUAL
0 IP_0 G9 INPUT 1 I0_L18P_1/A4 N22 DUAL
0 IP_0 H10 INPUT 1 IO_L19N_1/A7 N19 DUAL
0 IP_0 H13 INPUT 1 IO_L19P_1/A6 N20 DUAL
0 IP_0O H14 INPUT 1 I0_L20N_1/A9 N17 DUAL
0 IP_O/VREF_O G8 VREF 1 10_L20P_1/A8 N18 DUAL
0 IP_O/VREF_0 H12 VREF 1 I0_L21N_1/RHCLK1 L22 RHCLK
0 IP_O0/VREF_O H9 VREF 1 I0_L21P_1/RHCLKO M22 RHCLK
0 VCCO_0 B10 VCCO 1 I0_L22N_1/TRDY1/RHCLK3| L20 RHCLK
0 VCCO_0 B14 VCCO 1 I0_L22P_1/RHCLK2 L21 RHCLK
0 VCCO_0 B18 VCCO 1 I0_L24N_1/RHCLK5 M20 RHCLK
0 VCCO_0 B5 VCCO 1 I0_L24P_1/RHCLK4 M18 RHCLK
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Table 82: Spartan-3AN FGG676 Pinout (Contd)

Table 82: Spartan-3AN FGG676 Pinout (Cont’d)

FGG676 FGG676

Bank Pin Name Ball Type Bank Pin Name Ball Type
1 10_LO02P_1/LDCA AE26 DUAL 1 10_L25P_1/A2 R21 DUAL
1 IO_LO3N_1/A1 AC24 DUAL 1 10_L26N_1/A5 T24 DUAL
1 I0_LO3P_1/A0 AC23 DUAL 1 10_L26P_1/A4 T23 DUAL
1 10_LO4N_1 w21 I/O 1 10_L27N_1/A7 R17 DUAL
1 I0_LO4P_1 W20 I/O 1 I0_L27P_1/A6 R18 DUAL
1 IO_LO5N_1 AC25 I/O 1 10_L29N_1/A9 R26 DUAL
1 IO_LO5P_1 AD26 I/O 1 10_L29P_1/A8 R25 DUAL
1 IO_LO6N_1 AB26 I/O 1 10_L30N_1/RHCLK1 P20 RHCLK
1 I0_LO6P_1 AC26 I/O 1 10_L30P_1/RHCLKO P21 RHCLK
1 IO_LO7N_1/VREF_1 AB24 VREF 1 I0_L31N_1/TRDY1/RHCLK3 | P25 RHCLK
1 I0_LO7P_1 AB23 I/O 1 10_L31P_1/RHCLK2 P26 RHCLK
1 IO_LO8N_1 V19 I/O 1 10_L33N_1/RHCLK5 N24 RHCLK
1 I0_LO8P_1 V18 I/O 1 10_L33P_1/RHCLK4 P23 RHCLK
1 [O_LO9N_1 AA23 I/O 1 10_L34N_1/RHCLK?7 N19 RHCLK
1 I0_LO9P_A1 AA22 I/O 1 10_L34P_1/IRDY1/RHCLK6 P18 RHCLK
1 IO_L10N_1 u20 I/O 1 10_L35N_1/A11 M25 DUAL
1 I0_L10P_1 V21 I/O 1 10_L35P_1/A10 M26 DUAL
1 IO_L11N_1 AA25 I/0 1 10_L37N_1 N21 /0
1 I0_L11P_1 AA24 I/O 1 10_L37P_1 P22 I/O
1 IO_L12N_1 u18 I/O 1 I0_L38N_1/A13 M23 DUAL
1 I0_L12P_1 u19 I/O 1 10_L38P_1/A12 L24 DUAL
1 IO_L13N_1 Y23 I/O 1 10_L39N_1/A15 N17 DUAL
1 I0_L13P_1 Y22 I/O 1 10_L39P_1/A14 N18 DUAL
1 I0_L14N_1 T20 I/0 1 I0_L41N_1 K26 /0
1 I0_L14P_1 u21 I/O 1 10_L41P_1 K25 I/O
1 [O_L15N_1 Y25 I/O 1 10_L42N_1/A17 M20 DUAL
1 I0_L15P_1 Y24 I/O 1 10_L42P_1/A16 N20 DUAL
1 I0_L17N_1 T17 I/O 1 10_L43N_1/A19 J25 DUAL
1 I0_L17P_1 T18 I/O 1 10_L43P_1/A18 J26 DUAL
1 IO_L18N_1 V22 I/0 1 10_L45N_1 M22 /0
1 I0_L18P_1 w23 I/O 1 10_L45P_1 M21 I/O
1 IO_L19N_1 Va5 I/O 1 10_L46N_1 K22 I/O
1 I0O_L19P_1 V24 I/0 1 10_L46P_1 K23 /0
1 I0_L21N_1 u22 I/O 1 10_L47N_1 M18 I/O
1 I0_L21P_1 Va3 I/O 1 10_L47P_1 M19 I/O
1 I0_L22N_1 R20 I/O 1 10_L49N_1 J22 I/O
1 10_L22P_A1 R19 I/O 1 10_L49P_1 J23 I/O
1 IO_L23N_1/VREF_1 u24 VREF 1 10_L50N_1 K21 I/O
1 I0_L23P_1 u23 I/O 1 10_L50P_1 L22 I/O
1 I0_L25N_1/A3 R22 DUAL 1 10_L51N_1 G24 I/O
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Revision History

The following table shows the revision history for this document.

Date

Version

Revision

02/26/07

1.0

Initial release.

08/16/07

2.0

Updated for Production release of initial device. Noted that family is available in Pb-free packages only.

09/12/07

2.0.1

Minor updates to text.

09/24/07

2.1

Update thermal characteristics in Table 67.

12/12/07

3.0

Updated to Production status with Production release of final family member, XC3S50AN. Noted that
non-Pb-free packages may be available for selected devices. Updated thermal characteristics in
Table 67. Updated links.

06/02/08

3.1

Add Package Overview section. Removed VREF and INPUT designations and diamond symbols on
unconnected N.C. pins for XC3S700AN FGG484 in Table 78 and Figure 22 and for XC3S1400AN
FGG676 in Table 82 and Figure 23.

11/19/09

3.2

Renamed package ‘Footprint Area’ to ‘Body Area’ throughout document. Noted in Introduction that
references to Pb-free package code also apply to the Pb package. Added Pb packages to Table 65 and
Table 66. Changed Body Area of TQ144/TQG144 packages in Table 65. Corrected bank designation
for SUSPEND to VCCAUX. Noted that non-Pb-free (Pb) packages are available for selected devices.
Updated Table 79 and Figure 22 for I/O vs. Input pin counts.

12/02/10

4.0

Upgraded Notice of Disclaimer.

04/01/11

4.1

Updated the CLK description in Table 62. In Table 64, added device/package combinations for the
XCB3S50AN and XC3S400AN in the FT(G)256 package and the XC3S1400AN in the FG(G)484
package. In Table 65, updated the maximum 1/Os for the FG484/FGG484 packages, removed the
Mass column, and updated Note 1. In Table 65, changed the FTG256 link from PK115_FTG256,
FGG676 link from PK111_FGG676, and the TQG144 link from PK126_TQG144. Completely replaced
the section FTG256: 256-Ball Fine-Pitch, Thin Ball Grid Array with new information on the added
device/package combinations and new figures and tables. Revised U16, U7, and T8 in Table 78. Added
Table 80 and Table 81 and updated Figure 23.
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Notice of Disclaimer

THE XILINX HARDWARE FPGA AND CPLD DEVICES REFERRED TO HEREIN (“PRODUCTS”) ARE SUBJECT TO THE TERMS AND
CONDITIONS OF THE XILINX LIMITED WARRANTY WHICH CAN BE VIEWED AT http://www.xilinx.com/warranty.htm. THIS LIMITED
WARRANTY DOES NOT EXTEND TO ANY USE OF PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE
SPECIFICATIONS STATED IN THE XILINX DATA SHEET. ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE
PERFORMANCE, SUCH AS LIFE-SUPPORT OR SAFETY DEVICES OR SYSTEMS, OR ANY OTHER APPLICATION THAT INVOKES
THE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). USE OF PRODUCTS IN CRITICAL APPLICATIONS IS AT THE SOLE RISK OF CUSTOMER, SUBJECT TO
APPLICABLE LAWS AND REGULATIONS.

CRITICAL APPLICATIONS DISCLAIMER

XILINX PRODUCTS (INCLUDING HARDWARE, SOFTWARE AND/OR IP CORES) ARE NOT DESIGNED OR INTENDED TO BE
FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE PERFORMANCE, SUCH AS IN LIFE-SUPPORT OR
SAFETY DEVICES OR SYSTEMS, CLASS Il MEDICAL DEVICES, NUCLEAR FACILITIES, APPLICATIONS RELATED TO THE
DEPLOYMENT OF AIRBAGS, OR ANY OTHER APPLICATIONS THAT COULD LEAD TO DEATH, PERSONAL INJURY OR SEVERE
PROPERTY OR ENVIRONMENTAL DAMAGE (INDIVIDUALLY AND COLLECTIVELY, “CRITICAL APPLICATIONS”). FURTHERMORE,
XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED FOR USE IN ANY APPLICATIONS THAT AFFECT CONTROL OF A
VEHICLE OR AIRCRAFT, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF
SOFTWARE IN THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE
OPERATOR. CUSTOMER AGREES, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE XILINX
PRODUCTS, TO THOROUGHLY TEST THE SAME FOR SAFETY PURPOSES. TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY USE OF XILINX PRODUCTS IN CRITICAL
APPLICATIONS.

AUTOMOTIVE APPLICATIONS DISCLAIMER

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