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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Function Generator

Each of the two LUTs (F and G) in a slice have four logic inputs (A1-A4) and a single output (D). This permits any 
four-variable Boolean logic operation to be programmed into them. Furthermore, wide function multiplexers can be used to 
effectively combine LUTs within the same CLB or across different CLBs, making logic functions with still more input variables 
possible. 

The LUTs in both the right-hand and left-hand slice-pairs not only support the logic functions described above, but also can 
function as ROM that is initialized with data at the time of configuration.

The LUTs in the left-hand slice-pair (even-numbered columns such as X0 in Figure 11) of each CLB support two additional 
functions that the right-hand slice-pair (odd-numbered columns such as X1) do not.

First, it is possible to program the “left-hand LUTs” as distributed RAM. This type of memory affords moderate amounts of 
data buffering anywhere along a data path. One left-hand LUT stores 16 bits. Multiple left-hand LUTs can be combined in 
various ways to store larger amounts of data. A dual port option combines two LUTs so that memory access is possible from 
two independent data lines. A Distributed ROM option permits pre-loading the memory with data during FPGA configuration. 

Second, it is possible to program each left-hand LUT as a 16-bit shift register. Used in this way, each LUT can delay serial 
data anywhere from one to 16 clock cycles. The four left-hand LUTs of a single CLB can be combined to produce delays up 
to 64 clock cycles. The SHIFTIN and SHIFTOUT lines cascade LUTs to form larger shift registers. It is also possible to 
combine shift registers across more than one CLB. The resulting programmable delays can be used to balance the timing 
of data pipelines. 

Block RAM Overview
All Spartan-3 devices support block RAM, which is organized as configurable, synchronous 18Kbit blocks. Block RAM stores 
relatively large amounts of data more efficiently than the distributed RAM feature described earlier. (The latter is better 
suited for buffering small amounts of data anywhere along signal paths.) This section describes basic Block RAM functions. 
For more information, refer to the chapter entitled “Using Block RAM” in UG331.

The aspect ratio—i.e., width vs. depth—of each block RAM is configurable. Furthermore, multiple blocks can be cascaded 
to create still wider and/or deeper memories.

A choice among primitives determines whether the block RAM functions as dual- or single-port memory. A name of the form 
RAMB16_S[wA]_S[wB] calls out the dual-port primitive, where the integers wA and wB specify the total data path width at 
ports wA and wB, respectively. Thus, a RAMB16_S9_S18 is a dual-port RAM with a 9-bit-wide Port A and an 18-bit-wide Port 
B. A name of the form RAMB16_S[w] identifies the single-port primitive, where the integer w specifies the total data path 
width of the lone port. A RAMB16_S18 is a single-port RAM with an 18-bit-wide port. Other memory functions—e.g., FIFOs, 
data path width conversion, ROM, etc.—are readily available using the CORE Generator™ software, part of the Xilinx 
development software. 

http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
http://www.xilinx.com
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The Standard Configuration Interface

Configuration signals belong to one of two different categories: Dedicated or Dual-Purpose. Which category determines 
which of the FPGA’s power rails supplies the signal’s driver and, thus, helps describe the electrical characteristics at the pin.

The Dedicated configuration pins include PROG_B, HSWAP_EN, TDI, TMS, TCK, TDO, CCLK, DONE, and M0-M2. These 
pins are powered by the VCCAUX supply.

The Dual-Purpose configuration pins comprise INIT_B, DOUT, BUSY, RDWR_B, CS_B, and DIN/D0-D7. Each of these pins, 
according to its bank placement, uses the VCCO lines for either Bank 4 (VCCO_4 on most packages, VCCO_BOTTOM on 
TQ144 and CP132 packages) or Bank 5 (VCCO_5). All the signals used in the serial configuration modes rely on VCCO_4 
power. Signals used in the parallel configuration modes and Readback require from VCCO_5 as well as from VCCO_4.

Both the Dedicated signals described above and the Dual-Purpose signals constitute the configuration interface. The 
Dedicated pins, powered by the 2.5V VCCAUX supply, always use the LVCMOS25 I/O standard. The Dual-Purpose signals, 
however, are powered by the VCCO_4 supply and also by the VCCO_5 supply in the Parallel configuration modes. The 
simplest configuration interface uses 2.5V for VCCO_4 and VCCO_5, if required. However, VCCO_4 and, if needed, 
VCCO_5 can be voltages other than 2.5V but then the configuration interface will have two voltage levels: 2.5V for VCCAUX 
and a separate VCCO supply. The Dual-Purpose signals default to the LVCMOS input and output levels for the associated 
VCCO voltage supply.

3.3V-Tolerant Configuration Interface

A 3.3V-tolerant configuration interface simply requires adding a few external resistors as described in detail in XAPP453: 
The 3.3V Configuration of Spartan-3 FPGAs.

The 3.3V-tolerance is implemented as follows (a similar approach can be used for other supply voltage levels):

Apply 3.3V to VCCO_4 and, in some configuration modes, to VCCO_5 to power the Dual-Purpose configuration pins. This 
scales the output voltages and input thresholds associated with these pins so that they become 3.3V-compatible. 

Apply 2.5V to VCCAUX to power the Dedicated configuration pins. For 3.3V-tolerance, the Dedicated inputs require series 
resistors to limit the incoming current to 10 mA or less. The Dedicated outputs have reduced noise margin when the FPGA 
drives a High logic level into another device’s 3.3V receiver. Choose a power regulator or supply that can tolerate reverse 
current on the VCCAUX lines.

Configuration Modes

Spartan-3 FPGAs support the following five configuration modes:

• Slave Serial mode

• Master Serial mode

• Slave Parallel (SelectMAP) mode

• Master Parallel (SelectMAP) mode

• Boundary-Scan (JTAG) mode (IEEE 1532/IEEE 1149.1)

Slave Serial Mode

In Slave Serial mode, the FPGA receives configuration data in bit-serial form from a serial PROM or other serial source of 
configuration data. The FPGA on the far right of Figure 26 is set for the Slave Serial mode. The CCLK pin on the FPGA is 
an input in this mode. The serial bitstream must be set up at the DIN input pin a short time before each rising edge of the 
externally generated CCLK.

Multiple FPGAs can be daisy-chained for configuration from a single source. After a particular FPGA has been configured, 
the data for the next device is routed internally to the DOUT pin. The data on the DOUT pin changes on the falling edge of 
CCLK.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/application_notes/xapp453.pdf
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Table  45: Timing for the IOB Output Path

Symbol Description Conditions Device

Speed Grade

Units-5 -4

Max(3) Max(3)

Clock-to-Output Times

TIOCKP When reading from the Output 
Flip-Flop (OFF), the time from the 
active transition at the OTCLK input to 
data appearing at the Output pin

LVCMOS25(2), 12 mA output 
drive, Fast slew rate

XC3S200
XC3S400

1.28 1.47 ns

XC3S50
XC3S1000
XC3S1500
XC3S2000
XC3S4000
XC3S5000

1.95 2.24 ns

Propagation Times

TIOOP The time it takes for data to travel from 
the IOB’s O input to the Output pin

LVCMOS25(2), 12 mA output 
drive, Fast slew rate

XC3S200
XC3S400

1.28 1.46 ns

XC3S50
XC3S1000
XC3S1500
XC3S2000
XC3S4000
XC3S5000

1.94 2.23 ns

TIOOLP The time it takes for data to travel from 
the O input through the OFF latch to 
the Output pin

XC3S200
XC3S400

1.28 1.47 ns

XC3S50
XC3S1000
XC3S1500
XC3S2000
XC3S4000
XC3S5000

1.95 2.24 ns

Set/Reset Times

TIOSRP Time from asserting the OFF’s SR 
input to setting/resetting data at the 
Output pin

LVCMOS25(2), 12 mA output 
drive, Fast slew rate

XC3S200
XC3S400

2.10 2.41 ns

XC3S50
XC3S1000
XC3S1500
XC3S2000
XC3S4000
XC3S5000

2.77 3.18 ns

TIOGSRQ Time from asserting the Global Set 
Reset (GSR) net to setting/resetting 
data at the Output pin

All 8.07 9.28 ns

Notes: 
1. The numbers in this table are tested using the methodology presented in Table 48 and are based on the operating conditions set forth in 

Table 32 and Table 35.
2. This time requires adjustment whenever a signal standard other than LVCMOS25 with 12 mA drive and Fast slew rate is assigned to the data 

Output. When this is true, add the appropriate Output adjustment from Table 47.
3. For minimums, use the values reported by the Xilinx timing analyzer.

http://www.xilinx.com
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05/25/07 2.2 Improved absolute maximum voltage specifications in Table 28, providing additional overshoot allowance. 
Improved XC3S50 HBM ESD to 2000V in Table 28. Based on extensive 90 nm production data, improved 
(reduced) the maximum quiescent current limits for the ICCINTQ and ICCOQ specifications in Table 34. 
Widened the recommended voltage range for the PCI standard and clarified the hysteresis footnote in 
Table 35. Noted restriction on combining differential outputs in Table 38. Updated footnote 1 in Table 64.

11/30/07 2.3 Updated 3.3V VCCO max from 3.45V to 3.465V in Table 32 and elsewhere. Reduced tICCK minimum from 
0.50μs to 0.25μs in Table 65. Updated links to technical documentation.

06/25/08 2.4 Clarified dual marking. Added Mask and Fab Revisions. Added references to XAPP459 in Table 28 and 
Table 32. Removed absolute minimum and added footnote referring to timing analyzer for minimum delay 
values. Added HSLVDCI to Table 48 and Table 50. Updated tDICK in Table 51 to match largest possible 
value in speed file. Updated formatting and links.

12/04/09 2.5 Updated notes 2 and 3 in Table 28. Removed silicon process specific information and revised notes in 
Table 30. Updated note 3 in Table 32. Updated note 3 in Table 34. Updated note 5 in Table 35. Updated 
VOL max and VOH min for SSTL2_II in Table 36. Updated note 5 in Table 36. Updated JTAG Waveforms 
in Figure 39. Updated VICM max for LVPECL_25 in Table 37. Updated RT and VT for LVDS_25_DCI in 
Table 48. Updated Simultaneously Switching Output Guidelines. Noted that the CP132 package is being 
discontinued in Table 49. Removed minimum values for TMULTCK clock-to-output times in Table 54. 
Updated footnote 3 in Table 58. Removed minimum values for TMULT propagation times in Table 55. 
Removed silicon process specific information and revised notes in Table 61. Updated Phase Shifter (PS). 

10/29/12 3.0 Added Notice of Disclaimer. Per XCN07022, updated the discontinued FG1156 and FGG1156 package 
discussion throughout document. Per XCN08011, updated the discontinued CP132 and CPG132 
package discussion throughout document. Revised description of VIN in Table 32 and added note 7. 
Added note 4 to Table 33. This product is not recommended for new designs.

Date Version Description

http://www.xilinx.com
http://www.xilinx.com/support/documentation/customer_notices/xcn07022.pdf
http://www.xilinx.com/support/documentation/customer_notices/xcn08011.pdf
http://www.xilinx.com/support/documentation/application_notes/xapp459.pdf
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Introduction
This data sheet module describes the various pins on a Spartan®-3 FPGA and how they connect to the supported 
component packages.

• The Pin Types section categorizes all of the FPGA pins by their function type.

• The Pin Definitions section provides a top-level description for each pin on the device.

• The Detailed, Functional Pin Descriptions section offers significantly more detail about each pin, especially for the dual- 
or special-function pins used during device configuration.

• Some pins have associated behavior that is controlled by settings in the configuration bitstream. These options are 
described in the Bitstream Options section.

• The Package Overview section describes the various packaging options available for Spartan-3 FPGAs. Detailed pin 
list tables and footprint diagrams are provided for each package solution.

Pin Descriptions

Pin Types

A majority of the pins on a Spartan-3 FPGA are general-purpose, user-defined I/O pins. There are, however, up to 12 
different functional types of pins on Spartan-3 device packages, as outlined in Table 69. In the package footprint drawings 
that follow, the individual pins are color-coded according to pin type as in the table.

272
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Table  69: Types of Pins on Spartan-3 FPGAs

Pin Type/ 
Color Code Description Pin Name

I/O Unrestricted, general-purpose user-I/O pin. Most pins can be paired together to 
form differential I/Os.

IO, 
IO_Lxxy_#

DUAL Dual-purpose pin used in some configuration modes during the configuration 
process and then usually available as a user I/O after configuration. If the pin is not 
used during configuration, this pin behaves as an I/O-type pin. There are 12 
dual-purpose configuration pins on every package. The INIT_B pin has an internal 
pull-up resistor to VCCO_4 or VCCO_BOTTOM during configuration.

IO_Lxxy_#/DIN/D0, IO_Lxxy_#/D1, 
IO_Lxxy_#/D2, IO_Lxxy_#/D3, 
IO_Lxxy_#/D4, IO_Lxxy_#/D5, 
IO_Lxxy_#/D6, IO_Lxxy_#/D7, 
IO_Lxxy_#/CS_B, 
IO_Lxxy_#/RDWR_B, 
IO_Lxxy_#/BUSY/DOUT, 
IO_Lxxy_#/INIT_B

CONFIG Dedicated configuration pin. Not available as a user-I/O pin. Every package has 
seven dedicated configuration pins. These pins are powered by VCCAUX and have 
a dedicated internal pull-up resistor to VCCAUX during configuration.

CCLK, DONE, M2, M1, M0, 
PROG_B, HSWAP_EN

JTAG Dedicated JTAG pin. Not available as a user-I/O pin. Every package has four 
dedicated JTAG pins. These pins are powered by VCCAUX and have a dedicated 
internal pull-up resistor to VCCAUX during configuration.

TDI, TMS, TCK, TDO

DCI Dual-purpose pin that is either a user-I/O pin or used to calibrate output buffer 
impedance for a specific bank using Digital Controlled Impedance (DCI). There are 
two DCI pins per I/O bank.

IO/VRN_#
IO_Lxxy_#/VRN_#
IO/VRP_#
IO_Lxxy_#/VRP_#

http://www.xilinx.com
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Package Overview
Table 81 shows the 10 low-cost, space-saving production package styles for the Spartan-3 family. Each package style is 
available as a standard and an environmentally-friendly lead-free (Pb-free) option. The Pb-free packages include an extra 
‘G’ in the package style name. For example, the standard "VQ100" package becomes "VQG100" when ordered as the 
Pb-free option. The mechanical dimensions of the standard and Pb-free packages are similar, as shown in the mechanical 
drawings provided in Table 83.

Not all Spartan-3 device densities are available in all packages. However, for a specific package there is a common footprint 
that supports the various devices available in that package. See the footprint diagrams that follow.

Selecting the Right Package Option

Spartan-3 FPGAs are available in both quad-flat pack (QFP) and ball grid array (BGA) packaging options. While QFP 
packaging offers the lowest absolute cost, the BGA packages are superior in almost every other aspect, as summarized in 
Table 82. Consequently, Xilinx recommends using BGA packaging whenever possible.

Table  81: Spartan-3 Family Package Options

Package Leads Type Maximum 
I/O

Pitch 
(mm)

Footprint
(mm)

Height 
(mm)

VQ100 / VQG100 100 Very-thin Quad Flat Pack 63 0.5 16 x 16 1.20

CP132 / CPG132(1) 132 Chip-Scale Package 89 0.5 8 x 8 1.10

TQ144 / TQG144 144 Thin Quad Flat Pack 97 0.5 22 x 22 1.60

PQ208 / PQG208 208 Quad Flat Pack 141 0.5 30.6 x 30.6 4.10

FT256 / FTG256 256 Fine-pitch, Thin Ball Grid Array 173 1.0 17 x 17 1.55

FG320 / FGG320 320 Fine-pitch Ball Grid Array 221 1.0 19 x 19 2.00

FG456 / FGG456 456 Fine-pitch Ball Grid Array 333 1.0 23 x 23 2.60

FG676 / FGG676 676 Fine-pitch Ball Grid Array 489 1.0 27 x 27 2.60

FG900 / FGG900 900 Fine-pitch Ball Grid Array 633 1.0 31 x 31 2.60

FG1156 / FGG1156(1) 1156 Fine-pitch Ball Grid Array 784 1.0 35 x 35 2.60

Notes: 
1. The CP132, CPG132, FG1156, and FGG1156 packages are discontinued. See 

http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm.

Table  82: Comparing Spartan-3 Device Packaging Options

Characteristic Quad Flat-Pack (QFP) Ball Grid Array (BGA)

Maximum User I/O 141 633

Packing Density (Logic/Area) Good Better

Signal Integrity Fair Better

Simultaneous Switching Output (SSO) Support Limited Better

Thermal Dissipation Fair Better

Minimum Printed Circuit Board (PCB) Layers 4 6

Hand Assembly/Rework Possible Very Difficult

http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm
http://www.xilinx.com
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7 IO_L21N_7 IO_L21N_7 P13 I/O

7 IO_L21P_7 IO_L21P_7 P12 I/O

7 IO_L22N_7 IO_L22N_7 P16 I/O

7 IO_L22P_7 IO_L22P_7 P15 I/O

7 IO_L23N_7 IO_L23N_7 P19 I/O

7 IO_L23P_7 IO_L23P_7 P18 I/O

7 IO_L24N_7 IO_L24N_7 P21 I/O

7 IO_L24P_7 IO_L24P_7 P20 I/O

7 N.C. () IO_L39N_7 P24 I/O

7 N.C. () IO_L39P_7 P22 I/O

7 IO_L40N_7/VREF_7 IO_L40N_7/VREF_7 P27 VREF

7 IO_L40P_7 IO_L40P_7 P26 I/O

7 VCCO_7 VCCO_7 P6 VCCO

7 VCCO_7 VCCO_7 P23 VCCO

N/A GND GND P1 GND

N/A GND GND P186 GND

N/A GND GND P195 GND

N/A GND GND P202 GND

N/A GND GND P163 GND

N/A GND GND P170 GND

N/A GND GND P179 GND

N/A GND GND P134 GND

N/A GND GND P145 GND

N/A GND GND P151 GND

N/A GND GND P157 GND

N/A GND GND P112 GND

N/A GND GND P118 GND

N/A GND GND P129 GND

N/A GND GND P82 GND

N/A GND GND P91 GND

N/A GND GND P99 GND

N/A GND GND P105 GND

N/A GND GND P53 GND

N/A GND GND P59 GND

N/A GND GND P66 GND

N/A GND GND P75 GND

N/A GND GND P30 GND

N/A GND GND P41 GND

N/A GND GND P47 GND

N/A GND GND P8 GND

Table  93: PQ208 Package Pinout (Cont’d)

Bank XC3S50 
Pin Name

XC3S200, XC3S400
Pin Names

PQ208 Pin 
Number Type

http://www.xilinx.com
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1 IO_L15P_1 IO_L15P_1 E17 I/O

1 IO_L16N_1 IO_L16N_1 B17 I/O

1 IO_L16P_1 IO_L16P_1 C17 I/O

1 N.C. () IO_L19N_1 C16 I/O

1 N.C. () IO_L19P_1 D16 I/O

1 N.C. () IO_L22N_1 A16 I/O

1 N.C. () IO_L22P_1 B16 I/O

1 IO_L24N_1 IO_L24N_1 D15 I/O

1 IO_L24P_1 IO_L24P_1 E15 I/O

1 IO_L25N_1 IO_L25N_1 B15 I/O

1 IO_L25P_1 IO_L25P_1 A15 I/O

1 IO_L27N_1 IO_L27N_1 D14 I/O

1 IO_L27P_1 IO_L27P_1 E14 I/O

1 IO_L28N_1 IO_L28N_1 A14 I/O

1 IO_L28P_1 IO_L28P_1 B14 I/O

1 IO_L29N_1 IO_L29N_1 C13 I/O

1 IO_L29P_1 IO_L29P_1 D13 I/O

1 IO_L30N_1 IO_L30N_1 A13 I/O

1 IO_L30P_1 IO_L30P_1 B13 I/O

1 IO_L31N_1/VREF_1 IO_L31N_1/VREF_1 D12 VREF

1 IO_L31P_1 IO_L31P_1 E12 I/O

1 IO_L32N_1/GCLK5 IO_L32N_1/GCLK5 B12 GCLK

1 IO_L32P_1/GCLK4 IO_L32P_1/GCLK4 C12 GCLK

1 VCCO_1 VCCO_1 C15 VCCO

1 VCCO_1 VCCO_1 F15 VCCO

1 VCCO_1 VCCO_1 G12 VCCO

1 VCCO_1 VCCO_1 G13 VCCO

1 VCCO_1 VCCO_1 G14 VCCO

2 IO IO C22 I/O

2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 C20 DCI

2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 C21 DCI

2 IO_L16N_2 IO_L16N_2 D20 I/O

2 IO_L16P_2 IO_L16P_2 D19 I/O

2 IO_L17N_2 IO_L17N_2 D21 I/O

2 IO_L17P_2/VREF_2 IO_L17P_2/VREF_2 D22 VREF

2 IO_L19N_2 IO_L19N_2 E18 I/O

2 IO_L19P_2 IO_L19P_2 F18 I/O

2 IO_L20N_2 IO_L20N_2 E19 I/O

2 IO_L20P_2 IO_L20P_2 E20 I/O

2 IO_L21N_2 IO_L21N_2 E21 I/O

Table  100: FG456 Package Pinout (Cont’d)

Bank 3S400 
Pin Name

3S1000, 3S1500, 3S2000
Pin Name

FG456
Pin Number Type

http://www.xilinx.com
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0 IO_L09N_0 IO_L09N_0 IO_L09N_0 IO_L09N_0 IO_L09N_0 E7 I/O

0 IO_L09P_0 IO_L09P_0 IO_L09P_0 IO_L09P_0 IO_L09P_0 D7 I/O

0 IO_L10N_0 IO_L10N_0 IO_L10N_0 IO_L10N_0 IO_L10N_0 B7 I/O

0 IO_L10P_0 IO_L10P_0 IO_L10P_0 IO_L10P_0 IO_L10P_0 A7 I/O

0 N.C. () IO_L11N_0 IO_L11N_0 IO_L11N_0 IO_L11N_0 G8 I/O

0 N.C. () IO_L11P_0 IO_L11P_0 IO_L11P_0 IO_L11P_0 F8 I/O

0 N.C. () IO_L12N_0 IO_L12N_0 IO_L12N_0 IO(3) E8 I/O

0 N.C. () IO_L12P_0 IO_L12P_0 IO_L12P_0 IO(3) D8 I/O

0 IO_L15N_0 IO_L15N_0 IO_L15N_0 IO_L15N_0 IO_L13P_0(3) B8 I/O

0 IO_L15P_0 IO_L15P_0 IO_L15P_0 IO_L15P_0 IO(3) A8 I/O

0 IO_L16N_0 IO_L16N_0 IO_L16N_0 IO_L16N_0 IO_L16N_0 G9 I/O

0 IO_L16P_0 IO_L16P_0 IO_L16P_0 IO_L16P_0 IO_L16P_0 F9 I/O

0 N.C. () IO_L17N_0 IO_L17N_0 IO_L17N_0 IO_L17N_0 E9 I/O

0 N.C. () IO_L17P_0 IO_L17P_0 IO_L17P_0 IO_L17P_0 D9 I/O

0 N.C. () IO_L18N_0 IO_L18N_0 IO_L18N_0 IO_L18N_0 C9 I/O

0 N.C. () IO_L18P_0 IO_L18P_0 IO_L18P_0 IO_L18P_0 B9 I/O

0 IO_L19N_0 IO_L19N_0 IO_L19N_0 IO_L19N_0 IO_L19N_0 F10 I/O

0 IO_L19P_0 IO_L19P_0 IO_L19P_0 IO_L19P_0 IO_L19P_0 E10 I/O

0 IO_L22N_0 IO_L22N_0 IO_L22N_0 IO_L22N_0 IO_L22N_0 D10 I/O

0 IO_L22P_0 IO_L22P_0 IO_L22P_0 IO_L22P_0 IO_L22P_0 C10 I/O

0 N.C. () IO_L23N_0 IO_L23N_0 IO_L23N_0 IO_L23N_0 B10 I/O

0 N.C. () IO_L23P_0 IO_L23P_0 IO_L23P_0 IO_L23P_0 A10 I/O

0 IO_L24N_0 IO_L24N_0 IO_L24N_0 IO_L24N_0 IO_L24N_0 G11 I/O

0 IO_L24P_0 IO_L24P_0 IO_L24P_0 IO_L24P_0 IO_L24P_0 F11 I/O

0 IO_L25N_0 IO_L25N_0 IO_L25N_0 IO_L25N_0 IO_L25N_0 E11 I/O

0 IO_L25P_0 IO_L25P_0 IO_L25P_0 IO_L25P_0 IO_L25P_0 D11 I/O

0 N.C. () IO_L26N_0 IO_L26N_0 IO_L26N_0 IO_L26N_0 B11 I/O

0 N.C. () IO_L26P_0/VREF_0 IO_L26P_0/VREF_0 IO_L26P_0/VREF_0 IO_L26P_0/VREF_0 A11 VREF

0 IO_L27N_0 IO_L27N_0 IO_L27N_0 IO_L27N_0 IO_L27N_0 G12 I/O

0 IO_L27P_0 IO_L27P_0 IO_L27P_0 IO_L27P_0 IO_L27P_0 H13 I/O

0 IO_L28N_0 IO_L28N_0 IO_L28N_0 IO_L28N_0 IO_L28N_0 F12 I/O

0 IO_L28P_0 IO_L28P_0 IO_L28P_0 IO_L28P_0 IO_L28P_0 E12 I/O

0 IO_L29N_0 IO_L29N_0 IO_L29N_0 IO_L29N_0 IO_L29N_0 B12 I/O

0 IO_L29P_0 IO_L29P_0 IO_L29P_0 IO_L29P_0 IO_L29P_0 A12 I/O

0 IO_L30N_0 IO_L30N_0 IO_L30N_0 IO_L30N_0 IO_L30N_0 G13 I/O

0 IO_L30P_0 IO_L30P_0 IO_L30P_0 IO_L30P_0 IO_L30P_0 F13 I/O

0 IO_L31N_0 IO_L31N_0 IO_L31N_0 IO_L31N_0 IO_L31N_0 D13 I/O

0 IO_L31P_0/VREF_0 IO_L31P_0/VREF_0 IO_L31P_0/VREF_0 IO_L31P_0/VREF_0 IO_L31P_0/VREF_0 C13 VREF

0 IO_L32N_0/GCLK7 IO_L32N_0/GCLK7 IO_L32N_0/GCLK7 IO_L32N_0/GCLK7 IO_L32N_0/GCLK7 B13 GCLK

0 IO_L32P_0/GCLK6 IO_L32P_0/GCLK6 IO_L32P_0/GCLK6 IO_L32P_0/GCLK6 IO_L32P_0/GCLK6 A13 GCLK

0 VCCO_0 VCCO_0 VCCO_0 VCCO_0 VCCO_0 C7 VCCO

0 VCCO_0 VCCO_0 VCCO_0 VCCO_0 VCCO_0 C11 VCCO

Table  103: FG676 Package Pinout (Cont’d)

Bank XC3S1000
Pin Name

XC3S1500
Pin Name

XC3S2000
Pin Name

XC3S4000
Pin Name

XC3S5000
Pin Name

FG676 Pin 
Number Type
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2 IO_L34N_2/VREF_2 IO_L34N_2/VREF_2 IO_L34N_2/VREF_2 IO_L34N_2/VREF_2 IO_L34N_2/VREF_2 M25 VREF

2 IO_L34P_2 IO_L34P_2 IO_L34P_2 IO_L34P_2 IO_L34P_2 M26 I/O

2 IO_L35N_2 IO_L35N_2 IO_L35N_2 IO_L35N_2 IO_L35N_2 N19 I/O

2 IO_L35P_2 IO_L35P_2 IO_L35P_2 IO_L35P_2 IO_L35P_2 N20 I/O

2 IO_L38N_2 IO_L38N_2 IO_L38N_2 IO_L38N_2 IO_L38N_2 N21 I/O

2 IO_L38P_2 IO_L38P_2 IO_L38P_2 IO_L38P_2 IO_L38P_2 N22 I/O

2 IO_L39N_2 IO_L39N_2 IO_L39N_2 IO_L39N_2 IO_L39N_2 N23 I/O

2 IO_L39P_2 IO_L39P_2 IO_L39P_2 IO_L39P_2 IO_L39P_2 N24 I/O

2 IO_L40N_2 IO_L40N_2 IO_L40N_2 IO_L40N_2 IO_L40N_2 N25 I/O

2 IO_L40P_2/VREF_2 IO_L40P_2/VREF_2 IO_L40P_2/VREF_2 IO_L40P_2/VREF_2 IO_L40P_2/VREF_2 N26 VREF

2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 G24 VCCO

2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 J19 VCCO

2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 K19 VCCO

2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 L18 VCCO

2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 L24 VCCO

2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 M18 VCCO

2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 N17 VCCO

2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 VCCO_2 N18 VCCO

3 IO_L01N_3/VRP_3 IO_L01N_3/VRP_3 IO_L01N_3/VRP_3 IO_L01N_3/VRP_3 IO_L01N_3/VRP_3 AA22 DCI

3 IO_L01P_3/VRN_3 IO_L01P_3/VRN_3 IO_L01P_3/VRN_3 IO_L01P_3/VRN_3 IO_L01P_3/VRN_3 AA21 DCI

3 IO_L02N_3/VREF_3 IO_L02N_3/VREF_3 IO_L02N_3/VREF_3 IO_L02N_3/VREF_3 IO_L02N_3/VREF_3 AB24 VREF

3 IO_L02P_3 IO_L02P_3 IO_L02P_3 IO_L02P_3 IO_L02P_3 AB23 I/O

3 IO_L03N_3 IO_L03N_3 IO_L03N_3 IO_L03N_3 IO_L03N_3 AC26 I/O

3 IO_L03P_3 IO_L03P_3 IO_L03P_3 IO_L03P_3 IO_L03P_3 AC25 I/O

3 N.C. () IO_L05N_3 IO_L05N_3 IO_L05N_3 IO_L05N_3 Y21 I/O

3 N.C. () IO_L05P_3 IO_L05P_3 IO_L05P_3 IO_L05P_3 Y20 I/O

3 N.C. () IO_L06N_3 IO_L06N_3 IO_L06N_3 IO_L06N_3 AB26 I/O

3 N.C. () IO_L06P_3 IO_L06P_3 IO_L06P_3 IO_L06P_3 AB25 I/O

3 N.C. () IO_L07N_3 IO_L07N_3 IO_L07N_3 IO_L07N_3 AA24 I/O

3 N.C. () IO_L07P_3 IO_L07P_3 IO_L07P_3 IO_L07P_3 AA23 I/O

3 N.C. () IO_L08N_3 IO_L08N_3 IO_L08N_3 IO_L08N_3 Y23 I/O

3 N.C. () IO_L08P_3 IO_L08P_3 IO_L08P_3 IO_L08P_3 Y22 I/O

3 N.C. () IO_L09N_3 IO_L09N_3 IO_L09N_3 IO_L09N_3 AA26 I/O

3 N.C. () IO_L09P_3/VREF_3 IO_L09P_3/VREF_3 IO_L09P_3/VREF_3 IO_L09P_3/VREF_3 AA25 VREF

3 N.C. () IO_L10N_3 IO_L10N_3 IO_L10N_3 IO_L10N_3 W21 I/O

3 N.C. () IO_L10P_3 IO_L10P_3 IO_L10P_3 IO_L10P_3 W20 I/O

3 IO_L14N_3 IO_L14N_3 IO_L14N_3 IO_L14N_3 IO_L14N_3 Y26 I/O

3 IO_L14P_3 IO_L14P_3 IO_L14P_3 IO_L14P_3 IO_L14P_3 Y25 I/O

3 IO_L16N_3 IO_L16N_3 IO_L16N_3 IO_L16N_3 IO_L16N_3 V21 I/O

3 IO_L16P_3 IO_L16P_3 IO_L16P_3 IO_L16P_3 IO_L16P_3 W22 I/O

3 IO_L17N_3 IO_L17N_3 IO_L17N_3 IO_L17N_3 IO_L17N_3 W24 I/O

3 IO_L17P_3/VREF_3 IO_L17P_3/VREF_3 IO_L17P_3/VREF_3 IO_L17P_3/VREF_3 IO_L17P_3/VREF_3 W23 VREF

Table  103: FG676 Package Pinout (Cont’d)

Bank XC3S1000
Pin Name

XC3S1500
Pin Name

XC3S2000
Pin Name

XC3S4000
Pin Name

XC3S5000
Pin Name

FG676 Pin 
Number Type
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5 IO_L27N_5/VREF_5 IO_L27N_5/VREF_5 AE14 VREF

5 IO_L27P_5 IO_L27P_5 AE13 I/O

5 IO_L28N_5/D6 IO_L28N_5/D6 AJ14 DUAL

5 IO_L28P_5/D7 IO_L28P_5/D7 AH14 DUAL

5 IO_L29N_5 IO_L29N_5 AC15 I/O

5 IO_L29P_5/VREF_5 IO_L29P_5/VREF_5 AB15 VREF

5 IO_L30N_5 IO_L30N_5 AD15 I/O

5 IO_L30P_5 IO_L30P_5 AD14 I/O

5 IO_L31N_5/D4 IO_L31N_5/D4 AG15 DUAL

5 IO_L31P_5/D5 IO_L31P_5/D5 AF15 DUAL

5 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 AJ15 GCLK

5 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 AH15 GCLK

5 N.C. () IO_L35N_5 AK7 I/O

5 N.C. () IO_L35P_5 AJ7 I/O

5 N.C. () IO_L36N_5 AD8 I/O

5 N.C. () IO_L36P_5 AC8 I/O

5 N.C. () IO_L37N_5 AF8 I/O

5 N.C. () IO_L37P_5 AE8 I/O

5 N.C. () IO_L38N_5 AH8 I/O

5 N.C. () IO_L38P_5 AG8 I/O

5 VCCO_5 VCCO_5 AH5 VCCO

5 VCCO_5 VCCO_5 AF7 VCCO

5 VCCO_5 VCCO_5 AD9 VCCO

5 VCCO_5 VCCO_5 AH9 VCCO

5 VCCO_5 VCCO_5 AB11 VCCO

5 VCCO_5 VCCO_5 Y12 VCCO

5 VCCO_5 VCCO_5 Y13 VCCO

5 VCCO_5 VCCO_5 AD13 VCCO

5 VCCO_5 VCCO_5 AH13 VCCO

5 VCCO_5 VCCO_5 Y14 VCCO

6 IO IO AB6 I/O

6 IO_L01N_6/VRP_6 IO_L01N_6/VRP_6 AH2 DCI

6 IO_L01P_6/VRN_6 IO_L01P_6/VRN_6 AH1 DCI

6 IO_L02N_6 IO_L02N_6 AG4 I/O

6 IO_L02P_6 IO_L02P_6 AG3 I/O

6 IO_L03N_6/VREF_6 IO_L03N_6/VREF_6 AG2 VREF

6 IO_L03P_6 IO_L03P_6 AG1 I/O

6 IO_L04N_6 IO_L04N_6 AF2 I/O

6 IO_L04P_6 IO_L04P_6 AF1 I/O

6 IO_L05N_6 IO_L05N_6 AF4 I/O

Table  107: FG900 Package Pinout (Cont’d)

Bank XC3S2000
Pin Name

XC3S4000, XC3S5000 
Pin Name

FG900 Pin 
Number Type
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User I/Os by Bank

Table 108 indicates how the available user-I/O pins are distributed between the eight I/O banks for the XC3S2000 in the 
FG900 package. Similarly, Table 109 shows how the available user-I/O pins are distributed between the eight I/O banks for 
the XC3S4000 and XC3S5000 in the FG900 package.

Table  108: User I/Os Per Bank for XC3S2000 in FG900 Package

Edge I/O Bank Maximum I/O
All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 71 62 0 2 5 2

1 71 62 0 2 5 2

Right
2 69 61 0 2 6 0

3 71 62 0 2 7 0

Bottom
4 72 57 6 2 5 2

5 71 55 6 2 6 2

Left
6 69 60 0 2 7 0

7 71 62 0 2 7 0

Table  109: User I/Os Per Bank for XC3S4000 and XC3S5000 in FG900 Package

Edge I/O Bank Maximum I/O
All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 79 70 0 2 5 2

1 79 70 0 2 5 2

Right
2 79 71 0 2 6 0

3 79 70 0 2 7 0

Bottom
4 80 65 6 2 5 2

5 79 63 6 2 6 2

Left
6 79 70 0 2 7 0

7 79 70 0 2 7 0
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FG1156: 1156-lead Fine-pitch Ball Grid Array
Note: The FG(G)1156 package is discontinued. See 
http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm.

The 1,156-lead fine-pitch ball grid array package, FG1156, supports two different Spartan-3 devices, namely the XC3S4000 
and the XC3S5000. The XC3S4000, however, has fewer I/O pins, which consequently results in 73 unconnected pins on the 
FG1156 package, labeled as “N.C.” In Table 110 and Figure 53, these unconnected pins are indicated with a black diamond 
symbol ().

The XC3S5000 has a single unconnected package pin, ball AK31, which is also unconnected for the XC3S4000.

All the package pins appear in Table 110 and are sorted by bank number, then by pin name. Pairs of pins that form a 
differential I/O pair appear together in the table. The table also shows the pin number for each pin and the pin type, as 
defined earlier.

On ball L29 in I/O Bank 2, the unconnected pin on the XC3S4000 maps to a VREF-type pin on the XC3S5000. If the other 
VREF_2 pins all connect to a voltage reference to support a special I/O standard, then also connect the N.C. pin on the 
XC3S4000 to the same VREF_2 voltage.

Pinout Table

Table  110: FG1156 Package Pinout

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type

0 IO IO B9 I/O

0 IO IO E17 I/O

0 IO IO F6 I/O

0 IO IO F8 I/O

0 IO IO G12 I/O

0 IO IO H8 I/O

0 IO IO H9 I/O

0 IO IO J11 I/O

0 N.C. () IO J9 I/O

0 N.C. () IO K11 I/O

0 IO IO K13 I/O

0 IO IO K16 I/O

0 IO IO K17 I/O

0 IO IO L13 I/O

0 IO IO L16 I/O

0 IO IO L17 I/O

0 IO/VREF_0 IO/VREF_0 D5 VREF

0 IO/VREF_0 IO/VREF_0 E10 VREF

0 IO/VREF_0 IO/VREF_0 J14 VREF

0 IO/VREF_0 IO/VREF_0 L15 VREF

0 IO_L01N_0/VRP_0 IO_L01N_0/VRP_0 B3 DCI

0 IO_L01P_0/VRN_0 IO_L01P_0/VRN_0 A3 DCI

0 IO_L02N_0 IO_L02N_0 B4 I/O

0 IO_L02P_0 IO_L02P_0 A4 I/O

0 IO_L03N_0 IO_L03N_0 C5 I/O

http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm
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5 IO_L24P_5 IO_L24P_5 AH15 I/O

5 IO_L25N_5 IO_L25N_5 AM15 I/O

5 IO_L25P_5 IO_L25P_5 AL15 I/O

5 IO_L26N_5 IO_L26N_5 AP15 I/O

5 IO_L26P_5 IO_L26P_5 AN15 I/O

5 IO_L27N_5/VREF_5 IO_L27N_5/VREF_5 AJ16 VREF

5 IO_L27P_5 IO_L27P_5 AH16 I/O

5 IO_L28N_5/D6 IO_L28N_5/D6 AN16 DUAL

5 IO_L28P_5/D7 IO_L28P_5/D7 AM16 DUAL

5 IO_L29N_5 IO_L29N_5 AF17 I/O

5 IO_L29P_5/VREF_5 IO_L29P_5/VREF_5 AE17 VREF

5 IO_L30N_5 IO_L30N_5 AH17 I/O

5 IO_L30P_5 IO_L30P_5 AG17 I/O

5 IO_L31N_5/D4 IO_L31N_5/D4 AL17 DUAL

5 IO_L31P_5/D5 IO_L31P_5/D5 AK17 DUAL

5 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 AN17 GCLK

5 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 AM17 GCLK

5 N.C. () IO_L33N_5 AM7 I/O

5 N.C. () IO_L33P_5 AL7 I/O

5 N.C. () IO_L34N_5 AP7 I/O

5 N.C. () IO_L34P_5 AN7 I/O

5 IO_L35N_5 IO_L35N_5 AL8 I/O

5 IO_L35P_5 IO_L35P_5 AK8 I/O

5 IO_L36N_5 IO_L36N_5 AP8 I/O

5 IO_L36P_5 IO_L36P_5 AN8 I/O

5 IO_L37N_5 IO_L37N_5 AJ9 I/O

5 IO_L37P_5 IO_L37P_5 AH9 I/O

5 IO_L38N_5 IO_L38N_5 AM9 I/O

5 IO_L38P_5 IO_L38P_5 AL9 I/O

5 N.C. () IO_L39N_5 AF11 I/O

5 N.C. () IO_L39P_5 AE11 I/O

5 N.C. () IO_L40N_5 AJ11 I/O

5 N.C. () IO_L40P_5 AH11 I/O

5 VCCO_5 VCCO_5 AC13 VCCO

5 VCCO_5 VCCO_5 AC14 VCCO

5 VCCO_5 VCCO_5 AC15 VCCO

5 VCCO_5 VCCO_5 AC16 VCCO

5 VCCO_5 VCCO_5 AG11 VCCO

5 VCCO_5 VCCO_5 AG15 VCCO

5 VCCO_5 VCCO_5 AH8 VCCO

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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6 IO_L16N_6 IO_L16N_6 AE2 I/O

6 IO_L16P_6 IO_L16P_6 AE1 I/O

6 IO_L17N_6 IO_L17N_6 AD10 I/O

6 IO_L17P_6/VREF_6 IO_L17P_6/VREF_6 AD9 VREF

6 IO_L19N_6 IO_L19N_6 AD2 I/O

6 IO_L19P_6 IO_L19P_6 AD1 I/O

6 IO_L20N_6 IO_L20N_6 AC11 I/O

6 IO_L20P_6 IO_L20P_6 AC10 I/O

6 IO_L21N_6 IO_L21N_6 AC8 I/O

6 IO_L21P_6 IO_L21P_6 AC7 I/O

6 IO_L22N_6 IO_L22N_6 AC6 I/O

6 IO_L22P_6 IO_L22P_6 AC5 I/O

6 IO_L23N_6 IO_L23N_6 AC2 I/O

6 IO_L23P_6 IO_L23P_6 AC1 I/O

6 IO_L24N_6/VREF_6 IO_L24N_6/VREF_6 AC9 VREF

6 IO_L24P_6 IO_L24P_6 AB10 I/O

6 IO_L25N_6 IO_L25N_6 AB8 I/O

6 IO_L25P_6 IO_L25P_6 AB7 I/O

6 IO_L26N_6 IO_L26N_6 AB4 I/O

6 IO_L26P_6 IO_L26P_6 AB3 I/O

6 IO_L27N_6 IO_L27N_6 AB11 I/O

6 IO_L27P_6 IO_L27P_6 AA11 I/O

6 IO_L28N_6 IO_L28N_6 AA8 I/O

6 IO_L28P_6 IO_L28P_6 AA7 I/O

6 IO_L29N_6 IO_L29N_6 AA6 I/O

6 IO_L29P_6 IO_L29P_6 AA5 I/O

6 IO_L30N_6 IO_L30N_6 AA4 I/O

6 IO_L30P_6 IO_L30P_6 AA3 I/O

6 IO_L31N_6 IO_L31N_6 AA2 I/O

6 IO_L31P_6 IO_L31P_6 AA1 I/O

6 IO_L32N_6 IO_L32N_6 Y11 I/O

6 IO_L32P_6 IO_L32P_6 Y10 I/O

6 IO_L33N_6 IO_L33N_6 Y4 I/O

6 IO_L33P_6 IO_L33P_6 Y3 I/O

6 IO_L34N_6/VREF_6 IO_L34N_6/VREF_6 Y2 VREF

6 IO_L34P_6 IO_L34P_6 Y1 I/O

6 IO_L35N_6 IO_L35N_6 Y9 I/O

6 IO_L35P_6 IO_L35P_6 W10 I/O

6 IO_L36N_6 IO_L36N_6 W7 I/O

6 IO_L36P_6 IO_L36P_6 W6 I/O

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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N/A GND GND AN1 GND

N/A GND GND AN2 GND

N/A GND GND AN33 GND

N/A GND GND AN34 GND

N/A GND GND AP1 GND

N/A GND GND AP13 GND

N/A GND GND AP16 GND

N/A GND GND AP19 GND

N/A GND GND AP2 GND

N/A GND GND AP22 GND

N/A GND GND AP26 GND

N/A GND GND AP30 GND

N/A GND GND AP33 GND

N/A GND GND AP34 GND

N/A GND GND AP5 GND

N/A GND GND AP9 GND

N/A GND GND B1 GND

N/A GND GND B2 GND

N/A GND GND B33 GND

N/A GND GND B34 GND

N/A GND GND C11 GND

N/A GND GND C24 GND

N/A GND GND C3 GND

N/A GND GND C32 GND

N/A GND GND E1 GND

N/A GND GND E13 GND

N/A GND GND E16 GND

N/A GND GND E19 GND

N/A GND GND E22 GND

N/A GND GND E26 GND

N/A GND GND E30 GND

N/A GND GND E34 GND

N/A GND GND E5 GND

N/A GND GND E9 GND

N/A GND GND G28 GND

N/A GND GND G7 GND

N/A GND GND J1 GND

N/A GND GND J13 GND

N/A GND GND J16 GND

N/A GND GND J19 GND

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name
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N/A GND GND T21 GND

N/A GND GND T26 GND

N/A GND GND T30 GND

N/A GND GND T34 GND

N/A GND GND T5 GND

N/A GND GND T9 GND

N/A GND GND U13 GND

N/A GND GND U14 GND

N/A GND GND U15 GND

N/A GND GND U16 GND

N/A GND GND U17 GND

N/A GND GND U18 GND

N/A GND GND U19 GND

N/A GND GND U20 GND

N/A GND GND U21 GND

N/A GND GND U22 GND

N/A GND GND V13 GND

N/A GND GND V14 GND

N/A GND GND V15 GND

N/A GND GND V16 GND

N/A GND GND V17 GND

N/A GND GND V18 GND

N/A GND GND V19 GND

N/A GND GND V20 GND

N/A GND GND V21 GND

N/A GND GND V22 GND

N/A GND GND W1 GND

N/A GND GND W14 GND

N/A GND GND W15 GND

N/A GND GND W16 GND

N/A GND GND W17 GND

N/A GND GND W18 GND

N/A GND GND W19 GND

N/A GND GND W20 GND

N/A GND GND W21 GND

N/A GND GND W26 GND

N/A GND GND W30 GND

N/A GND GND W34 GND

N/A GND GND W5 GND

N/A GND GND W9 GND

Table  110: FG1156 Package Pinout (Cont’d)
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N/A GND GND Y14 GND

N/A GND GND Y15 GND

N/A GND GND Y16 GND

N/A GND GND Y17 GND

N/A GND GND Y18 GND

N/A GND GND Y19 GND

N/A GND GND Y20 GND

N/A GND GND Y21 GND

N/A N.C. () N.C. () AK31 N.C.

N/A VCCAUX VCCAUX AD30 VCCAUX

N/A VCCAUX VCCAUX AD5 VCCAUX

N/A VCCAUX VCCAUX AG16 VCCAUX

N/A VCCAUX VCCAUX AG19 VCCAUX

N/A VCCAUX VCCAUX AJ30 VCCAUX

N/A VCCAUX VCCAUX AJ5 VCCAUX

N/A VCCAUX VCCAUX AK11 VCCAUX

N/A VCCAUX VCCAUX AK15 VCCAUX

N/A VCCAUX VCCAUX AK20 VCCAUX

N/A VCCAUX VCCAUX AK24 VCCAUX

N/A VCCAUX VCCAUX AK29 VCCAUX

N/A VCCAUX VCCAUX AK6 VCCAUX

N/A VCCAUX VCCAUX E11 VCCAUX

N/A VCCAUX VCCAUX E15 VCCAUX

N/A VCCAUX VCCAUX E20 VCCAUX

N/A VCCAUX VCCAUX E24 VCCAUX

N/A VCCAUX VCCAUX E29 VCCAUX

N/A VCCAUX VCCAUX E6 VCCAUX

N/A VCCAUX VCCAUX F30 VCCAUX

N/A VCCAUX VCCAUX F5 VCCAUX

N/A VCCAUX VCCAUX H16 VCCAUX

N/A VCCAUX VCCAUX H19 VCCAUX

N/A VCCAUX VCCAUX L30 VCCAUX

N/A VCCAUX VCCAUX L5 VCCAUX

N/A VCCAUX VCCAUX R30 VCCAUX

N/A VCCAUX VCCAUX R5 VCCAUX

N/A VCCAUX VCCAUX T27 VCCAUX

N/A VCCAUX VCCAUX T8 VCCAUX

N/A VCCAUX VCCAUX W27 VCCAUX

N/A VCCAUX VCCAUX W8 VCCAUX

N/A VCCAUX VCCAUX Y30 VCCAUX

Table  110: FG1156 Package Pinout (Cont’d)
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FG1156 Footprint

Top Left Corner of FG1156 
Package (Top View)

XC3S4000
(712 max. user I/O)

621 I/O: Unrestricted, 
general-purpose user I/O 55 VREF: User I/O or input voltage 

reference for bank 73 N.C.: Unconnected pins for 
XC3S4000 ()

XC3S5000
(784 max. user I/O)

692 I/O: Unrestricted, 
general-purpose user I/O 56 VREF: User I/O or input voltage 

reference for bank 1 N.C.: Unconnected pins for 
XC3S5000 ()

X-Ref Target - Figure 57

Figure 57: FG1156 Package Footprint (Top View)

GND

GND GND

GND

GND

GND

GND

GND GND

GND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND GND GND GND GND

GNDGND

GNDGND

I/O     
L01P_0   
VRN_0

I/O      
L02P_0

I/O      
L05P_0   
VREF_0

I/O      
L34P_0   I/O      

L36P_0
I/O      

L38P_0

I/O      
L40P_0   I/O      

L15P_0
I/O      

L22P_0

I/O      
L26P_0   
VREF_0

I/O      
L32P_0   
GCLK6

I/O     
L01N_0   
VRP_0

I/O      
L02N_0

I/O      
L03P_0

I/O      
L05N_0

I/O      
L34N_0   I/O      

L36N_0
I/O

I/O      
L38N_0

I/O      
L40N_0   I/O      

L15N_0
VCCO_0 I/O      

L22N_0
I/O      

L26N_0
I/O      

L28P_0

I/O      
L32N_0   
GCLK7

I/O      
L01N_7   
VRP_7

I/O      
L01P_7   
VRN_7

VCCO_0 I/O      
L03N_0

I/O      
L04P_0

I/O      
L33P_0   VCCO_0 I/O      

L08P_0
I/O      

L37P_0
I/O      

L14P_0
I/O      

L17P_0
I/O      

L21P_0
I/O      

L25P_0
I/O      

L28N_0

I/O      
L31P_0   
VREF_0

I/O      
L02N_7

I/O      
L02P_7

VCCO_7 PROG_B
IO        

VREF_0
I/O      

L04N_0

I/O      
L33N_0   I/O      

L35P_0
I/O      

L08N_0
I/O      

L37N_0
VCCO_0 I/O      

L14N_0
I/O      

L17N_0
I/O      

L21N_0
I/O      

L25N_0
VCCO_0 I/O      

L31N_0

I/O      
L03N_7   
VREF_7

I/O     
L03P_7

TDI VCCAUX I/O      
L06P_0

I/O      
L35N_0

IO        
VREF_0

VCCAUX I/O      
L13P_0

I/O      
L20P_0

VCCAUX I/O

I/O      
L05N_7

I/O      
L05P_7

I/O     
L04N_7

I/O      
L04P_7

VCCAUX I/O
I/O      

L06N_0
I/O

I/O      
L07P_0

I/O      
L10P_0

I/O      
L39P_0   I/O      

L13N_0
VCCO_0 I/O      

L20N_0
I/O      

L24P_0
I/O      

L27P_0
I/O      

L30P_0

I/O      I/O      
I/O     

L41N_7   
I/O      

L41P_7   I/O      
L06N_7

I/O      
L06P_7

VCCO_0 I/O      
L07N_0

I/O      
L10N_0

I/O      
L39N_0   I/O

I/O      
L16P_0

I/O      
L19P_0

I/O      
L24N_0

I/O      
L27N_0

I/O      
L30N_0

I/O      
L08N_7

I/O      
L08P_7

VCCO_7
I/O      

L10P_7   
VREF_7

I/O      
L07N_7

I/O      
L07P_7

VCCO_7 I/O I/O
I/O      

L09P_0
VCCO_0 I/O      

L12P_0
I/O      

L16N_0
I/O      

L19N_0
VCCO_0 VCCAUX I/O      

L29P_0

I/O      
L11N_7

I/O     
L11P_7

I/O      
L10N_7

I/O      
L09N_7

I/O      
L09P_7

I/O      
L12P_7

I/O      I/O      
L09N_0

I/O
I/O      

L12N_0
IO        

VREF_0
I/O      

L23P_0
I/O      

L29N_0

I/O      
L16N_7

I/O      
L16P_7   
VREF_7

I/O     
L15N_7

I/O      
L15P_7

I/O      
L14N_7

I/O      
L14P_7

I/O      
L13N_7

I/O      
L13P_7

I/O      
L12N_7

I/O      I/O      
L11P_0

I/O
I/O      

L18P_0
I/O      

L23N_0
I/O I/O

I/O      
L19N_7   
VREF_7

I/O      
L19P_7

VCCO_7 VCCAUX
I/O      

L44N_7   
I/O      

L44P_7   VCCO_7 I/O      
L17N_7

I/O      
L17P_7

HSWAP_  
EN

I/O      
L11N_0

I/O
I/O      

L18N_0
IO        

VREF_0 I/O I/O

I/O      
L45N_7

I/O      
L45P_7

I/O     
L23N_7

I/O      
L23P_7

I/O      
L22N_7

I/O      
L22P_7

I/O      
L21N_7

I/O      
L21P_7

I/O      
L24P_7

I/O      
L20N_7

I/O      
L20P_7

VCCINT VCCO_0 VCCO_0 VCCO_0 VCCO_0 VCCINT

VCCO_7 I/O     
L25N_7

I/O      
L25P_7

VCCO_7 I/O      
L46N_7

I/O      
L46P_7

I/O      
L24N_7

I/O      
L26P_7

VCCO_7 VCCINT VCCINT VCCINT VCCINT

I/O      
L49N_7

I/O      
L49P_7

I/O     
L29N_7

I/O      
L29P_7

I/O      
L28N_7

I/O      
L28P_7

I/O      
L27N_7

I/O      
L27P_7   
VREF_7

I/O      
L47N_7   

I/O      
L47P_7   I/O      

L26N_7
VCCO_7 VCCINT

I/O      
L32N_7

I/O      
L32P_7

I/O     
L31N_7

I/O      
L31P_7

VCCAUX I/O      
L30N_7

I/O      
L30P_7

VCCO_7 I/O      
L33P_7

I/O      
L50N_7

I/O      
L50P_7

VCCO_7 VCCINT

I/O      
L35N_7

I/O     
L35P_7

VCCO_7 I/O      
L34N_7

I/O      
L34P_7

VCCAUX I/O      
L33N_7

I/O      
L51P_7   VCCO_7 VCCINT

I/O      
L40N_7   
VREF_7

I/O      
L40P_7

I/O     
L39N_7

I/O      
L39P_7

I/O      
L38N_7

I/O      
L38P_7

I/O      
L37N_7

I/O      
L37P_7   
VREF_7

I/O      I/O      

I/O      
L51N_7   







 

 

 

















VCCINT

10 11 12 13 14 15 16 171 2 3 4 5 6 7 8 9
Bank 0

A

B

C

D

E

F

G

H

J

K

L

M

N

P

R

T

U

B
an

k 
7

DS099-4_14a_072903

http://www.xilinx.com


Spartan-3 FPGA Family: Pinout Descriptions

DS099 (v3.0) October 29, 2012 www.xilinx.com
Product Specification 271

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

Revision History
Date Version Description

04/03/03 1.0 Initial Xilinx release.

04/21/03 1.1 Added information on the VQ100 package footprint, including a complete pinout table (Table 87) and 
footprint diagram (Figure 44). Updated Table 85 with final I/O counts for the VQ100 package. Also added 
final differential I/O pair counts for the TQ144 package. Added clarifying comments to HSWAP_EN pin 
description on page 119. Updated the footprint diagram for the FG900 package shown in Figure 55a and 
Figure 55b. Some thick lines separating I/O banks were incorrect. Made cosmetic changes to Figure 40, 
Figure 42, and Figure 43. Updated Xilinx hypertext links. Added XC3S200 and XC3S400 to Pin Name 
column in Table 91.

05/12/03 1.1.1 AM32 pin was missing GND label in FG1156 package diagram (Figure 53).

07/11/03 1.1.2 Corrected misspellings of GCLK in Table 69 and Table 70. Changed CMOS25 to LVCMOS25 in 
Dual-Purpose Pin I/O Standard During Configuration section. Clarified references to Module 2. For 
XC3S5000 in FG1156 package, corrected N.C. symbol to a black square in Table 110, key, and package 
drawing.

07/29/03 1.2 Corrected pin names on FG1156 package. Some package balls incorrectly included LVDS pair names. 
The affected balls on the FG1156 package include G1, G2, G33, G34, U9, U10, U25, U26, V9, V10, V25, 
V26, AH1, AH2, AH33, AH34. The number of LVDS pairs is unaffected. Modified affected balls and 
re-sorted rows in Table 110. Updated affected balls in Figure 53. Also updated ASCII and Excel electronic 
versions of FG1156 pinout.

08/19/03 1.2.1 Removed 100 MHz ConfigRate option in CCLK: Configuration Clock section and in Table 80. Added note 
that TDO is a totem-pole output in Table 77.

10/09/03 1.2.2 Some pins had incorrect bank designations and were improperly sorted in Table 93. No pin names or 
functions changed. Renamed DCI_IN to DCI and added black diamond to N.C. pins in Table 93. In 
Figure 47, removed some extraneous text from pin 106 and corrected spelling of pins 45, 48, and 81.

12/17/03 1.3 Added FG320 pin tables and pinout diagram (FG320: 320-lead Fine-pitch Ball Grid Array). Made cosmetic 
changes to the TQ144 footprint (Figure 46), the PQ208 footprint (Figure 47), the FG676 footprint 
(Figure 53), and the FG900 footprint (Figure 55). Clarified wording in Precautions When Using the JTAG 
Port in 3.3V Environments section.

02/27/04 1.4 Clarified wording in Using JTAG Port After Configuration section. In Table 81, reduced package height for 
FG320 and increased maximum I/O values for the FG676, FG900, and FG1156 packages.

07/13/04 1.5 Added information on lead-free (Pb-free) package options to the Package Overview section plus Table 81 
and Table 83. Clarified the VRN_# reference resistor requirements for I/O standards that use single 
termination as described in the DCI Termination Types section and in Figure 42b. Graduated from 
Advance Product Specification to Product Specification.

08/24/04 1.5.1 Removed XC3S2000 references from FG1156: 1156-lead Fine-pitch Ball Grid Array.

01/17/05 1.6 Added XC3S50 in CP132 package option. Added XC3S2000 in FG456 package option. Added 
XC3S4000 in FG676 package option. Added Selecting the Right Package Option section. Modified or 
added Table 81, Table 83, Table 84, Table 85, Table 89, Table 90, Table 100, Table 102, Table 103, 
Table 106, Figure 45, and Figure 53.

08/19/05 1.7 Removed term “weak” from the description of pull-up and pull-down resistors. Added IDCODE Register 
values. Added signal integrity precautions to CCLK: Configuration Clock and indicated that CCLK should 
be treated as an I/O during Master mode in Table 79.

04/03/06 2.0 Added Package Thermal Characteristics. Updated Figure 41 to make it a more obvious example. Added 
detail about which pins have dedicated pull-up resistors during configuration, regardless of the 
HSWAP_EN value to Table 70 and to Pin Behavior During Configuration. Updated Precautions When 
Using the JTAG Port in 3.3V Environments.

04/26/06 2.1 Corrected swapped data row in Table 86. The Theta-JA with zero airflow column was swapped with the 
Theta-JC column. Made additional notations on CONFIG and JTAG pins that have pull-up resistors during 
configuration, regardless of the HSWAP_EN input.

05/25/07 2.2 Added link on page 128 to Material Declaration Data Sheets. Corrected units typo in Table 74. Added 
Note 1 to Table 103 about VREF for XC3S1500 in FG676.

http://www.xilinx.com

