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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

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

Applications of Embedded - FPGAs

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

Common Subcategories of Embedded -
FPGAs

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

Types of Embedded - FPGAs

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

Details

Product Status Active

Number of LABs/CLBs 192

Number of Logic Elements/Cells 1728

Total RAM Bits 73728

Number of I/O 97

Number of Gates 50000

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 144-LQFP

Supplier Device Package 144-TQFP (20x20)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc3s50-4tqg144c

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/xc3s50-4tqg144c-4481368
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Spartan-3 FPGA Design Documentation
The functionality of the Spartan®-3 FPGA family is described in the following documents. The topics covered in each guide 
are listed.

• UG331: Spartan-3 Generation FPGA User Guide 

• Clocking Resources

• Digital Clock Managers (DCMs)

• Block RAM

• Configurable Logic Blocks (CLBs)

- Distributed RAM

- SRL16 Shift Registers

- Carry and Arithmetic Logic

• I/O Resources

• Embedded Multiplier Blocks

• Programmable Interconnect

• ISE® Software Design Tools

• IP Cores

• Embedded Processing and Control Solutions

• Pin Types and Package Overview

• Package Drawings

• Powering FPGAs

• UG332: Spartan-3 Generation Configuration User 
Guide 

• Configuration Overview

- Configuration Pins and Behavior

- Bitstream Sizes

• Detailed Descriptions by Mode

- Master Serial Mode using Xilinx Platform Flash 
PROM

- Slave Parallel (SelectMAP) using a Processor

- Slave Serial using a Processor

- JTAG Mode

• ISE iMPACT Programming Examples

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=myprofile&languageID=1

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

• Spartan-3 FPGA Starter Kit Board page
http://www.xilinx.com/s3starter

• UG130: Spartan-3 FPGA Starter Kit User Guide 
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X-Ref Target - Figure 14

Figure 14: Block RAM Primitives

Table  13: Block RAM Port Signals

Signal 
Description

Port A 
Signal Name

Port B 
Signal Name Direction Function

Address Bus ADDRA ADDRB Input The Address Bus selects a memory location for read or write 
operations. The width (w) of the port’s associated data path determines 
the number of available address lines (r). 
Whenever a port is enabled (ENA or ENB = High), address transitions 
must meet the data sheet setup and hold times with respect to the port 
clock (CLKA or CLKB). This requirement must be met, even if the RAM 
read output is of no interest.

Data Input Bus DIA DIB Input Data at the DI input bus is written to the addressed memory location 
addressed on an enabled active CLK edge. 
It is possible to configure a port’s total data path width (w) to be 1, 2, 4, 
9, 18, or 36 bits. This selection applies to both the DI and DO paths of 
a given port. Each port is independent. For a port assigned a width (w), 
the number of addressable locations is 16,384/(w-p) where "p" is the 
number of parity bits. Each memory location has a width of "w" 
(including parity bits). See the DIP signal description for more 
information of parity.

Parity Data 
Input(s)

DIPA DIPB Input Parity inputs represent additional bits included in the data input path to 
support error detection. The number of parity bits "p" included in the DI 
(same as for the DO bus) depends on a port’s total data path width (w). 
See Table 14.
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Notes: 
1. wA and wB are integers representing the total data path width (i.e., data bits plus parity bits) at ports A and B, respectively.
2. pA and pB are integers that indicate the number of data path lines serving as parity bits.
3. rA and rB are integers representing the address bus width at ports A and B, respectively.
4. The control signals CLK, WE, EN, and SSR on both ports have the option of inverted polarity.

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  30: Power Voltage Ramp Time Requirements

Symbol Description Device Package Min Max Units

TCCO VCCO ramp time for all eight banks All All No limit(4) – N/A

TCCINT VCCINT ramp time, only if VCCINT is last in 
three-rail power-on sequence

All All No limit No limit(5) N/A

Notes: 
1. If a limit exists, this specification is based on characterization.
2. The ramp time is measured from 10% to 90% of the full nominal voltage swing for all I/O standards.
3. For information on power-on current needs, see Power-On Behavior, page 54
4. For mask revisions earlier than revision E (see Mask and Fab Revisions, page 58), TCCO min is limited to 2.0 ms for the XC3S200 and 

XC3S400 devices in QFP packages, and limited to 0.6 ms for the XC3S200, XC3S400, XC3S1500, and XC3S4000 devices in the FT and 
FG packages.

5. For earlier device versions with the FQ fabrication/process code (see Mask and Fab Revisions, page 58), TCCINT max is limited to 500 µs.

Table  31: Power Voltage Levels Necessary for Preserving RAM Contents

Symbol Description Min Units

VDRINT VCCINT level required to retain RAM data 1.0 V

VDRAUX VCCAUX level required to retain RAM data 2.0 V

Notes: 
1. RAM contents include data stored in CMOS configuration latches.
2. The level of the VCCO supply has no effect on data retention.
3. If a brown-out condition occurs where VCCAUX or VCCINT drops below the retention voltage, then VCCAUX or VCCINT must drop below the 

minimum power-on reset voltage indicated in Table 29 in order to clear out the device configuration content.

Table  32: General Recommended Operating Conditions

Symbol Description Min Nom Max Units

TJ Junction temperature Commercial 0 25 85 °C

Industrial –40 25 100 °C

VCCINT Internal supply voltage 1.140 1.200 1.260 V

VCCO
(1) Output driver supply voltage 1.140 – 3.465 V

VCCAUX Auxiliary supply voltage 2.375 2.500 2.625 V

ΔVCCAUX
(2) Voltage variance on VCCAUX when using a DCM – – 10 mV/ms

VIN
(3) Voltage applied to all User I/O pins and 

Dual-Purpose pins relative to GND(4)(6)
VCCO = 3.3V, IO –0.3 – 3.75 V

VCCO = 3.3V, IO_Lxxy(7) –0.3 – 3.75 V

VCCO ≤ 2.5V, IO –0.3 – VCCO + 0.3(4) V

VCCO ≤ 2.5V, IO_Lxxy(7) –0.3 – VCCO + 0.3(4) V

Voltage applied to all Dedicated pins relative to GND(5) –0.3 – VCCAUX+ 0.3(5) V

Notes: 
1. The VCCO range given here spans the lowest and highest operating voltages of all supported I/O standards. The recommended VCCO range 

specific to each of the single-ended I/O standards is given in Table 35, and that specific to the differential standards is given in Table 37.
2. Only during DCM operation is it recommended that the rate of change of VCCAUX not exceed 10 mV/ms.
3. Input voltages outside the recommended range are permissible provided that the IIK input diode clamp diode rating is met. Refer to Table 28.
4. Each of the User I/O and Dual-Purpose pins is associated with one of the VCCO rails. Meeting the VIN limit ensures that the internal diode 

junctions that exist between these pins and their associated VCCO and GND rails do not turn on. The absolute maximum rating is provided 
in Table 28.

5. All Dedicated pins (PROG_B, DONE, TCK, TDI, TDO, and TMS) draw power from the VCCAUX rail (2.5V). Meeting the VIN max limit ensures 
that the internal diode junctions that exist between each of these pins and the VCCAUX and GND rails do not turn on.

6. See XAPP459, Eliminating I/O Coupling Effects when Interfacing Large-Swing Single-Ended Signals to User I/O Pins on Spartan-3 
Generation FPGAs.

7. For single-ended signals that are placed on a differential-capable I/O, VIN of –0.2V to –0.3V is supported but can cause increased leakage 
between the two pins. See the Parasitic Leakage section in UG331, Spartan-3 Generation FPGA User Guide.

http://www.xilinx.com/support/documentation/application_notes/xapp459.pdf
http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
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TPHFD When writing to IFF, the time from 
the active transition at the Global 
Clock pin to the point when data 
must be held at the Input pin. The 
DCM is not in use. The Input 
Delay is programmed.

LVCMOS25(3), 
IOBDELAY = IFD, 
without DCM

XC3S50 –0.98 –0.93 ns

XC3S200 –0.40 –0.35 ns

XC3S400 –0.27 –0.22 ns

XC3S1000 –1.19 –1.14 ns

XC3S1500 –1.43 –1.38 ns

XC3S2000 –2.33 –2.28 ns

XC3S4000 –2.47 –2.42 ns

XC3S5000 –2.66 –2.61 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 setup time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or the data 

Input. If this is true of the Global Clock Input, subtract the appropriate adjustment from Table 44. If this is true of the data Input, add the 
appropriate Input adjustment from the same table.

3. This hold time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or the data 
Input. If this is true of the Global Clock Input, add the appropriate Input adjustment from Table 44. If this is true of the data Input, subtract the 
appropriate Input adjustment from the same table. When the hold time is negative, it is possible to change the data before the clock’s active 
edge.

4. DCM output jitter is included in all measurements. 

Table  42: Setup and Hold Times for the IOB Input Path

Symbol Description Conditions Device

Speed Grade

Units-5 -4

Min Min

Setup Times

TIOPICK Time from the setup of data at the Input pin 
to the active transition at the ICLK input of 
the Input Flip-Flop (IFF). No Input Delay is 
programmed.

LVCMOS25(2), 
IOBDELAY = NONE

XC3S50 1.65 1.89 ns

XC3S200 1.37 1.57 ns

XC3S400 1.37 1.57 ns

XC3S1000 1.65 1.89 ns

XC3S1500 1.65 1.89 ns

XC3S2000 1.65 1.89 ns

XC3S4000 1.73 1.99 ns

XC3S5000 1.82 2.09 ns

TIOPICKD Time from the setup of data at the Input pin 
to the active transition at the IFF’s ICLK 
input. The Input Delay is programmed.

LVCMOS25(2), 
IOBDELAY = IFD

XC3S50 4.39 5.04 ns

XC3S200 4.76 5.47 ns

XC3S400 4.63 5.32 ns

XC3S1000 5.02 5.76 ns

XC3S1500 5.40 6.20 ns

XC3S2000 6.68 7.68 ns

XC3S4000 7.16 8.24 ns

XC3S5000 7.33 8.42 ns

Table  41: System-Synchronous Pin-to-Pin Setup and Hold Times for the IOB Input Path (Cont’d)

Symbol Description Conditions Device

Speed Grade

Units-5 -4

Min Min

http://www.xilinx.com
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Hold Times

TIOICKP Time from the active transition at the IFF’s 
ICLK input to the point where data must be 
held at the Input pin. No Input Delay is 
programmed.

LVCMOS25(3), 
IOBDELAY = NONE

XC3S50 -0.55 -0.55 ns

XC3S200 -0.29 -0.29 ns

XC3S400 -0.29 -0.29 ns

XC3S1000 -0.55 -0.55 ns

XC3S1500 -0.55 -0.55 ns

XC3S2000 -0.55 -0.55 ns

XC3S4000 -0.61 -0.61 ns

XC3S5000 -0.68 -0.68 ns

TIOICKPD Time from the active transition at the IFF’s 
ICLK input to the point where data must be 
held at the Input pin. The Input Delay is 
programmed.

LVCMOS25(3), 
IOBDELAY = IFD

XC3S50 -2.74 -2.74 ns

XC3S200 -3.00 -3.00 ns

XC3S400 -2.90 -2.90 ns

XC3S1000 -3.24 -3.24 ns

XC3S1500 -3.55 -3.55 ns

XC3S2000 -4.57 -4.57 ns

XC3S4000 -4.96 -4.96 ns

XC3S5000 -5.09 -5.09 ns

Set/Reset Pulse Width

TRPW_IOB Minimum pulse width to SR control input 
on IOB

All 0.66 0.76 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 setup time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. If this is true, add the 

appropriate Input adjustment from Table 44. 
3. These hold times require adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. If this is true, subtract 

the appropriate Input adjustment from Table 44. When the hold time is negative, it is possible to change the data before the clock’s active 
edge.

Table  42: Setup and Hold Times for the IOB Input Path (Cont’d)

Symbol Description Conditions Device

Speed Grade

Units-5 -4

Min Min

http://www.xilinx.com
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Table  72: Dual-Purpose Configuration Pins for Parallel (SelectMAP) Configuration Modes

Pin Name Direction Description

D0, 
D1, 
D2, 
D3

• Input during 
configuration

• Output during 
readback

Configuration Data Port (high nibble):
Collectively, the D0-D7 pins are the byte-wide configuration data port for the Parallel (SelectMAP) 
configuration modes. Configuration data is synchronized to the rising edge of CCLK clock signal.
The D0-D3 pins are the high nibble of the configuration data byte and located in Bank 4 and powered by 
VCCO_4.
The BitGen option Persist permits this pin to retain its configuration function in the User mode.

D4, 
D5, 
D6, 
D7

• Input during 
configuration

• Output during 
readback

Configuration Data Port (low nibble):
The D4-D7 pins are the low nibble of the configuration data byte. However, these signals are located in 
Bank 5 and powered by VCCO_5.
The BitGen option Persist permits this pin to retain its configuration function in the User mode.

CS_B Input Chip Select for Parallel Mode Configuration:
Assert this pin Low, together with RDWR_B to write a configuration data byte from the D0-D7 bus to the 
FPGA on a rising CCLK edge.
During Readback, assert this pin Low, along with RDWR_B High, to read a configuration data byte from 
the FPGA to the D0-D7 bus on a rising CCLK edge.
This signal is located in Bank 5 and powered by VCCO_5.
The BitGen option Persist permits this pin to retain its configuration function in the User mode.

RDWR_B Input Read/Write Control for Parallel Mode Configuration:
In Master and Slave Parallel modes, assert this pin Low together with CS_B to write a configuration data 
byte from the D0-D7 bus to the FPGA on a rising CCLK edge. Once asserted during configuration, 
RDWR_B must remain asserted until configuration is complete.
During Readback, assert this pin High with CS_B Low to read a configuration data byte from the FPGA 
to the D0-D7 bus on a rising CCLK edge.
This signal is located in Bank 5 and powered by VCCO_5.
The BitGen option Persist permits this pin to retain its configuration function in the User mode.

CS_B Function

0 FPGA selected. SelectMAP inputs are valid on the next rising edge of CCLK.

1 FPGA deselected. All SelectMAP inputs are ignored.

RDWR_B Function

0 If CS_B is Low, then load (write) configuration data to the FPGA.

1 This option is valid only if the Persist bitstream option is set to Yes. If CS_B is 
Low, then read configuration data from the FPGA.

http://www.xilinx.com
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The 1% precision impedance-matching resistor attached to the VRN_# pin controls the pull-down impedance of NMOS 
transistor in the input or output buffer. Consequently, the VRN_# pin must connect to VCCO. The ‘N’ character in “VRN” 
indicates that this pin controls the I/O buffer’s NMOS transistor impedance. The VRN_# pin is only used for split termination.

Each VRN or VRP reference input requires its own resistor. A single resistor cannot be shared between VRN or VRP pins 
associated with different banks.

During configuration, these pins behave exactly like user-I/O pins. The associated DCI behavior is not active or valid until 
after configuration completes.

Also see Digitally Controlled Impedance (DCI), page 16.

DCI Termination Types

If the I/O in an I/O bank do not use the DCI feature, then no external resistors are required and both the VRP_# and VRN_# 
pins are available for user I/O, as shown in section [a] of Figure 42.

If the I/O standards within the associated I/O bank require single termination—such as GTL_DCI, GTLP_DCI, or 
HSTL_III_DCI—then only the VRP_# signal connects to a 1% precision impedance-matching resistor, as shown in section 
[b] of Figure 42. A resistor is not required for the VRN_# pin.

Finally, if the I/O standards with the associated I/O bank require split termination—such as HSTL_I_DCI, SSTL2_I_DCI, 
SSTL2_II_DCI, or LVDS_25_DCI and LVDSEXT_25_DCI receivers—then both the VRP_# and VRN_# pins connect to 
separate 1% precision impedance-matching resistors, as shown in section [c] of Figure 42. Neither pin is available for user 
I/O.

GCLK: Global Clock Buffer Inputs or General-Purpose I/O Pins

These pins are user-I/O pins unless they specifically connect to one of the eight low-skew global clock buffers on the device, 
specified using the IBUFG primitive.

There are eight GCLK pins per device and two each appear in the top-edge banks, Bank 0 and 1, and the bottom-edge 
banks, Banks 4 and 5. See Figure 40 for a picture of bank labeling.

During configuration, these pins behave exactly like user-I/O pins.

Also see Global Clock Network, page 42.

CONFIG: Dedicated Configuration Pins

The dedicated configuration pins control the configuration process and are not available as user-I/O pins. Every package 
has seven dedicated configuration pins. All CONFIG-type pins are powered by the +2.5V VCCAUX supply.

Also see Configuration, page 46.

X-Ref Target - Figure 42

Figure 42: DCI Termination Types
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Electronic versions of the package pinout tables and footprints are available for download from the Xilinx website. Using a 
spreadsheet program, the data can be sorted and reformatted according to any specific needs. Similarly, the ASCII-text file 
is easily parsed by most scripting programs. Download the files from the following location:

http://www.xilinx.com/support/documentation/data_sheets/s3_pin.zip

Table  85: Maximum User I/Os by Package

Device Package Maximum 
User I/Os

Maximum 
Differential 

Pairs

All Possible I/O Pins by Type
N.C.

I/O DUAL DCI VREF GCLK

XC3S50 VQ100 63 29 22 12 14 7 8 0

XC3S200 VQ100 63 29 22 12 14 7 8 0

XC3S50 CP132(1) 89 44 44 12 14 11 8 0

XC3S50 TQ144 97 46 51 12 14 12 8 0

XC3S200 TQ144 97 46 51 12 14 12 8 0

XC3S400 TQ144 97 46 51 12 14 12 8 0

XC3S50 PQ208 124 56 72 12 16 16 8 17

XC3S200 PQ208 141 62 83 12 16 22 8 0

XC3S400 PQ208 141 62 83 12 16 22 8 0

XC3S200 FT256 173 76 113 12 16 24 8 0

XC3S400 FT256 173 76 113 12 16 24 8 0

XC3S1000 FT256 173 76 113 12 16 24 8 0

XC3S400 FG320 221 100 156 12 16 29 8 0

XC3S1000 FG320 221 100 156 12 16 29 8 0

XC3S1500 FG320 221 100 156 12 16 29 8 0

XC3S400 FG456 264 116 196 12 16 32 8 69

XC3S1000 FG456 333 149 261 12 16 36 8 0

XC3S1500 FG456 333 149 261 12 16 36 8 0

XC3S2000 FG456 333 149 261 12 16 36 8 0

XC3S1000 FG676 391 175 315 12 16 40 8 98

XC3S1500 FG676 487 221 403 12 16 48 8 2

XC3S2000 FG676 489 221 405 12 16 48 8 0

XC3S4000 FG676 489 221 405 12 16 48 8 0

XC3S5000 FG676 489 221 405 12 16 48 8 0

XC3S2000 FG900 565 270 481 12 16 48 8 68

XC3S4000 FG900 633 300 549 12 16 48 8 0

XC3S5000 FG900 633 300 549 12 16 48 8 0

XC3S4000 FG1156(1) 712 312 621 12 16 55 8 73

XC3S5000 FG1156(1) 784 344 692 12 16 56 8 1

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

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

http://www.xilinx.com/support/documentation/data_sheets/s3_pin.zip
http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm
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TQ144: 144-lead Thin Quad Flat Package
The XC3S50, the XC3S200, and the XC3S400 are available in the 144-lead thin quad flat package, TQ144. All devices 
share a common footprint for this package as shown in Table 91 and Figure 46.

The TQ144 package only has four separate VCCO inputs, unlike the BGA packages, which have eight separate VCCO 
inputs. The TQ144 package has a separate VCCO input for the top, bottom, left, and right. However, there are still eight 
separate I/O banks, as shown in Table 91 and Figure 46. Banks 0 and 1 share the VCCO_TOP input, Banks 2 and 3 share 
the VCCO_RIGHT input, Banks 4 and 5 share the VCCO_BOTTOM input, and Banks 6 and 7 share the VCCO_LEFT input.

All the package pins appear in Table 91 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.

An electronic version of this package pinout table and footprint diagram is available for download from the Xilinx website at 
http://www.xilinx.com/support/documentation/data_ sheets/s3_pin.zip.

Pinout Table

Table  91: TQ144 Package Pinout

Bank XC3S50, XC3S200, 
XC3S400 Pin Name

TQ144 Pin 
Number Type

0 IO_L01N_0/VRP_0 P141 DCI

0 IO_L01P_0/VRN_0 P140 DCI

0 IO_L27N_0 P137 I/O

0 IO_L27P_0 P135 I/O

0 IO_L30N_0 P132 I/O

0 IO_L30P_0 P131 I/O

0 IO_L31N_0 P130 I/O

0 IO_L31P_0/VREF_0 P129 VREF

0 IO_L32N_0/GCLK7 P128 GCLK

0 IO_L32P_0/GCLK6 P127 GCLK

1 IO P116 I/O

1 IO_L01N_1/VRP_1 P113 DCI

1 IO_L01P_1/VRN_1 P112 DCI

1 IO_L28N_1 P119 I/O

1 IO_L28P_1 P118 I/O

1 IO_L31N_1/VREF_1 P123 VREF

1 IO_L31P_1 P122 I/O

1 IO_L32N_1/GCLK5 P125 GCLK

1 IO_L32P_1/GCLK4 P124 GCLK

2 IO_L01N_2/VRP_2 P108 DCI

2 IO_L01P_2/VRN_2 P107 DCI

2 IO_L20N_2 P105 I/O

2 IO_L20P_2 P104 I/O

2 IO_L21N_2 P103 I/O

2 IO_L21P_2 P102 I/O

2 IO_L22N_2 P100 I/O

2 IO_L22P_2 P99 I/O

http://www.xilinx.com/support/documentation/data_sheets/s3_pin.zip
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4 IO_L31P_4/
DOUT/BUSY

V10 DUAL

4 IO_L32N_4/GCLK1 N10 GCLK

4 IO_L32P_4/GCLK0 P10 GCLK

4 VCCO_4 M10 VCCO

4 VCCO_4 M11 VCCO

4 VCCO_4 T13 VCCO

4 VCCO_4 U11 VCCO

5 IO N8 I/O

5 IO P8 I/O

5 IO U6 I/O

5 IO/VREF_5 R9 VREF

5 IO_L01N_5/RDWR_B V3 DUAL

5 IO_L01P_5/CS_B V2 DUAL

5 IO_L06N_5 T5 I/O

5 IO_L06P_5 T4 I/O

5 IO_L10N_5/VRP_5 V4 DCI

5 IO_L10P_5/VRN_5 U4 DCI

5 IO_L15N_5 R6 I/O

5 IO_L15P_5 R5 I/O

5 IO_L16N_5 V5 I/O

5 IO_L16P_5 U5 I/O

5 IO_L27N_5/VREF_5 P6 VREF

5 IO_L27P_5 P7 I/O

5 IO_L28N_5/D6 R7 DUAL

5 IO_L28P_5/D7 T7 DUAL

5 IO_L29N_5 V8 I/O

5 IO_L29P_5/VREF_5 V7 VREF

5 IO_L30N_5 R8 I/O

5 IO_L30P_5 T8 I/O

5 IO_L31N_5/D4 U9 DUAL

5 IO_L31P_5/D5 V9 DUAL

5 IO_L32N_5/GCLK3 N9 GCLK

5 IO_L32P_5/GCLK2 P9 GCLK

5 VCCO_5 M8 VCCO

5 VCCO_5 M9 VCCO

5 VCCO_5 T6 VCCO

5 VCCO_5 U8 VCCO

6 IO K6 I/O

6 IO_L01N_6/VRP_6 T3 DCI

Table  98: FG320 Package Pinout (Cont’d)

Bank XC3S400, XC3S1000, XC3S1500 
Pin Name

FG320
Pin Number Type
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0 N.C. () IO_L22N_0 E8 I/O

0 N.C. () IO_L22P_0 D8 I/O

0 IO_L24N_0 IO_L24N_0 B8 I/O

0 IO_L24P_0 IO_L24P_0 A8 I/O

0 IO_L25N_0 IO_L25N_0 F9 I/O

0 IO_L25P_0 IO_L25P_0 E9 I/O

0 IO_L27N_0 IO_L27N_0 B9 I/O

0 IO_L27P_0 IO_L27P_0 A9 I/O

0 IO_L28N_0 IO_L28N_0 F10 I/O

0 IO_L28P_0 IO_L28P_0 E10 I/O

0 IO_L29N_0 IO_L29N_0 C10 I/O

0 IO_L29P_0 IO_L29P_0 B10 I/O

0 IO_L30N_0 IO_L30N_0 F11 I/O

0 IO_L30P_0 IO_L30P_0 E11 I/O

0 IO_L31N_0 IO_L31N_0 D11 I/O

0 IO_L31P_0/VREF_0 IO_L31P_0/VREF_0 C11 VREF

0 IO_L32N_0/GCLK7 IO_L32N_0/GCLK7 B11 GCLK

0 IO_L32P_0/GCLK6 IO_L32P_0/GCLK6 A11 GCLK

0 VCCO_0 VCCO_0 C8 VCCO

0 VCCO_0 VCCO_0 F8 VCCO

0 VCCO_0 VCCO_0 G9 VCCO

0 VCCO_0 VCCO_0 G10 VCCO

0 VCCO_0 VCCO_0 G11 VCCO

1 IO IO A12 I/O

1 IO IO E16 I/O

1 IO IO F12 I/O

1 IO IO F13 I/O

1 IO IO F16 I/O

1 IO IO F17 I/O

1 IO/VREF_1 IO/VREF_1 E13 VREF

1 N.C. () IO/VREF_1 F14 VREF

1 IO_L01N_1/VRP_1 IO_L01N_1/VRP_1 C19 DCI

1 IO_L01P_1/VRN_1 IO_L01P_1/VRN_1 B20 DCI

1 IO_L06N_1/VREF_1 IO_L06N_1/VREF_1 A19 VREF

1 IO_L06P_1 IO_L06P_1 B19 I/O

1 IO_L09N_1 IO_L09N_1 C18 I/O

1 IO_L09P_1 IO_L09P_1 D18 I/O

1 IO_L10N_1/VREF_1 IO_L10N_1/VREF_1 A18 VREF

1 IO_L10P_1 IO_L10P_1 B18 I/O

1 IO_L15N_1 IO_L15N_1 D17 I/O

Table  100: FG456 Package Pinout (Cont’d)

Bank 3S400 
Pin Name

3S1000, 3S1500, 3S2000
Pin Name

FG456
Pin Number Type
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7 IO_L23N_7 IO_L23N_7 F2 I/O

7 IO_L23P_7 IO_L23P_7 F3 I/O

7 IO_L24N_7 IO_L24N_7 H5 I/O

7 IO_L24P_7 IO_L24P_7 G5 I/O

7 N.C. () IO_L26N_7 G3 I/O

7 N.C. () IO_L26P_7 G4 I/O

7 IO_L27N_7 IO_L27N_7 G1 I/O

7 IO_L27P_7/VREF_7 IO_L27P_7/VREF_7 G2 VREF

7 N.C. () IO_L28N_7 H1 I/O

7 N.C. () IO_L28P_7 H2 I/O

7 N.C. () IO_L29N_7 J4 I/O

7 N.C. () IO_L29P_7 H4 I/O

7 N.C. () IO_L31N_7 J5 I/O

7 N.C. () IO_L31P_7 J6 I/O

7 N.C. () IO_L32N_7 J1 I/O

7 N.C. () IO_L32P_7 J2 I/O

7 N.C. () IO_L33N_7 K5 I/O

7 N.C. () IO_L33P_7 K6 I/O

7 IO_L34N_7 IO_L34N_7 K3 I/O

7 IO_L34P_7 IO_L34P_7 K4 I/O

7 IO_L35N_7 IO_L35N_7 K1 I/O

7 IO_L35P_7 IO_L35P_7 K2 I/O

7 IO_L38N_7 IO_L38N_7 L5 I/O

7 IO_L38P_7 IO_L38P_7 L6 I/O

7 IO_L39N_7 IO_L39N_7 L3 I/O

7 IO_L39P_7 IO_L39P_7 L4 I/O

7 IO_L40N_7/VREF_7 IO_L40N_7/VREF_7 L1 VREF

7 IO_L40P_7 IO_L40P_7 L2 I/O

7 VCCO_7 VCCO_7 H3 VCCO

7 VCCO_7 VCCO_7 H6 VCCO

7 VCCO_7 VCCO_7 J7 VCCO

7 VCCO_7 VCCO_7 K7 VCCO

7 VCCO_7 VCCO_7 L7 VCCO

N/A GND GND A1 GND

N/A GND GND A22 GND

N/A GND GND AA2 GND

N/A GND GND AA21 GND

N/A GND GND AB1 GND

N/A GND GND AB22 GND

N/A GND GND B2 GND

Table  100: FG456 Package Pinout (Cont’d)

Bank 3S400 
Pin Name

3S1000, 3S1500, 3S2000
Pin Name

FG456
Pin Number Type
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1 N.C. () IO_L18P_1 IO_L18P_1 IO_L18P_1 IO(3) C18 I/O

1 IO_L19N_1 IO_L19N_1 IO_L19N_1 IO_L19N_1 IO_L19N_1 F17 I/O

1 IO_L19P_1 IO_L19P_1 IO_L19P_1 IO_L19P_1 IO_L19P_1 G17 I/O

1 IO_L22N_1 IO_L22N_1 IO_L22N_1 IO_L22N_1 IO_L22N_1 D17 I/O

1 IO_L22P_1 IO_L22P_1 IO_L22P_1 IO_L22P_1 IO_L22P_1 E17 I/O

1 N.C. () IO_L23N_1 IO_L23N_1 IO_L23N_1 IO_L23N_1 A17 I/O

1 N.C. () IO_L23P_1 IO_L23P_1 IO_L23P_1 IO_L23P_1 B17 I/O

1 IO_L24N_1 IO_L24N_1 IO_L24N_1 IO_L24N_1 IO_L24N_1 G16 I/O

1 IO_L24P_1 IO_L24P_1 IO_L24P_1 IO_L24P_1 IO_L24P_1 H16 I/O

1 IO_L25N_1 IO_L25N_1 IO_L25N_1 IO_L25N_1 IO_L25N_1 E16 I/O

1 IO_L25P_1 IO_L25P_1 IO_L25P_1 IO_L25P_1 IO_L25P_1 F16 I/O

1 N.C. () IO_L26N_1 IO_L26N_1 IO_L26N_1 IO_L26N_1 A16 I/O

1 N.C. () IO_L26P_1 IO_L26P_1 IO_L26P_1 IO_L26P_1 B16 I/O

1 IO_L27N_1 IO_L27N_1 IO_L27N_1 IO_L27N_1 IO_L27N_1 G15 I/O

1 IO_L27P_1 IO_L27P_1 IO_L27P_1 IO_L27P_1 IO_L27P_1 H15 I/O

1 IO_L28N_1 IO_L28N_1 IO_L28N_1 IO_L28N_1 IO_L28N_1 E15 I/O

1 IO_L28P_1 IO_L28P_1 IO_L28P_1 IO_L28P_1 IO_L28P_1 F15 I/O

1 IO_L29N_1 IO_L29N_1 IO_L29N_1 IO_L29N_1 IO_L29N_1 A15 I/O

1 IO_L29P_1 IO_L29P_1 IO_L29P_1 IO_L29P_1 IO_L29P_1 B15 I/O

1 IO_L30N_1 IO_L30N_1 IO_L30N_1 IO_L30N_1 IO_L30N_1 G14 I/O

1 IO_L30P_1 IO_L30P_1 IO_L30P_1 IO_L30P_1 IO_L30P_1 H14 I/O

1 IO_L31N_1/VREF_1 IO_L31N_1/VREF_1 IO_L31N_1/VREF_1 IO_L31N_1/VREF_1 IO_L31N_1/VREF_1 D14 VREF

1 IO_L31P_1 IO_L31P_1 IO_L31P_1 IO_L31P_1 IO_L31P_1 E14 I/O

1 IO_L32N_1/GCLK5 IO_L32N_1/GCLK5 IO_L32N_1/GCLK5 IO_L32N_1/GCLK5 IO_L32N_1/GCLK5 B14 GCLK

1 IO_L32P_1/GCLK4 IO_L32P_1/GCLK4 IO_L32P_1/GCLK4 IO_L32P_1/GCLK4 IO_L32P_1/GCLK4 C14 GCLK

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 C16 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 C20 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 H17 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 H18 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 J14 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 J15 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 J16 VCCO

1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 VCCO_1 K14 VCCO

2 N.C. () N.C. () IO IO IO F22 I/O

2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 C25 DCI

2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 C26 DCI

2 IO_L02N_2 IO_L02N_2 IO_L02N_2 IO_L02N_2 IO_L02N_2 E23 I/O

2 IO_L02P_2 IO_L02P_2 IO_L02P_2 IO_L02P_2 IO_L02P_2 E24 I/O

2 IO_L03N_2/VREF_2 IO_L03N_2/VREF_2(1) IO_L03N_2/VREF_2 IO_L03N_2/VREF_2 IO_L03N_2/VREF_2 D25 VREF(1)

2 IO_L03P_2 IO_L03P_2 IO_L03P_2 IO_L03P_2 IO_L03P_2 D26 I/O

2 N.C. () IO_L05N_2 IO_L05N_2 IO_L05N_2 IO_L05N_2 E25 I/O

2 N.C. () IO_L05P_2 IO_L05P_2 IO_L05P_2 IO_L05P_2 E26 I/O

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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7 IO_L29P_7 IO_L29P_7 IO_L29P_7 IO_L29P_7 IO_L29P_7 L2 I/O

7 IO_L31N_7 IO_L31N_7 IO_L31N_7 IO_L31N_7 IO_L31N_7 M7 I/O

7 IO_L31P_7 IO_L31P_7 IO_L31P_7 IO_L31P_7 IO_L31P_7 M8 I/O

7 IO_L32N_7 IO_L32N_7 IO_L32N_7 IO_L32N_7 IO_L32N_7 M6 I/O

7 IO_L32P_7 IO_L32P_7 IO_L32P_7 IO_L32P_7 IO_L32P_7 M5 I/O

7 IO_L33N_7 IO_L33N_7 IO_L33N_7 IO_L33N_7 IO_L33N_7 M3 I/O

7 IO_L33P_7 IO_L33P_7 IO_L33P_7 IO_L33P_7 IO_L33P_7 L4 I/O

7 IO_L34N_7 IO_L34N_7 IO_L34N_7 IO_L34N_7 IO_L34N_7 M1 I/O

7 IO_L34P_7 IO_L34P_7 IO_L34P_7 IO_L34P_7 IO_L34P_7 M2 I/O

7 IO_L35N_7 IO_L35N_7 IO_L35N_7 IO_L35N_7 IO_L35N_7 N7 I/O

7 IO_L35P_7 IO_L35P_7 IO_L35P_7 IO_L35P_7 IO_L35P_7 N8 I/O

7 IO_L38N_7 IO_L38N_7 IO_L38N_7 IO_L38N_7 IO_L38N_7 N5 I/O

7 IO_L38P_7 IO_L38P_7 IO_L38P_7 IO_L38P_7 IO_L38P_7 N6 I/O

7 IO_L39N_7 IO_L39N_7 IO_L39N_7 IO_L39N_7 IO_L39N_7 N3 I/O

7 IO_L39P_7 IO_L39P_7 IO_L39P_7 IO_L39P_7 IO_L39P_7 N4 I/O

7 IO_L40N_7/VREF_7 IO_L40N_7/VREF_7 IO_L40N_7/VREF_7 IO_L40N_7/VREF_7 IO_L40N_7/VREF_7 N1 VREF

7 IO_L40P_7 IO_L40P_7 IO_L40P_7 IO_L40P_7 IO_L40P_7 N2 I/O

7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 G3 VCCO

7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 J8 VCCO

7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 K8 VCCO

7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 L3 VCCO

7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 L9 VCCO

7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 M9 VCCO

7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 N9 VCCO

7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 N10 VCCO

N/A GND GND GND GND GND A1 GND

N/A GND GND GND GND GND A26 GND

N/A GND GND GND GND GND AC4 GND

N/A GND GND GND GND GND AC12 GND

N/A GND GND GND GND GND AC15 GND

N/A GND GND GND GND GND AC23 GND

N/A GND GND GND GND GND AD3 GND

N/A GND GND GND GND GND AD24 GND

N/A GND GND GND GND GND AE2 GND

N/A GND GND GND GND GND AE25 GND

N/A GND GND GND GND GND AF1 GND

N/A GND GND GND GND GND AF26 GND

N/A GND GND GND GND GND B2 GND

N/A GND GND GND GND GND B25 GND

N/A GND GND GND GND GND C3 GND

N/A GND GND GND GND GND C24 GND

N/A GND GND GND GND GND D4 GND

N/A GND GND GND GND GND D12 GND

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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N/A GND GND GND GND GND D15 GND

N/A GND GND GND GND GND D23 GND

N/A GND GND GND GND GND K11 GND

N/A GND GND GND GND GND K12 GND

N/A GND GND GND GND GND K15 GND

N/A GND GND GND GND GND K16 GND

N/A GND GND GND GND GND L10 GND

N/A GND GND GND GND GND L11 GND

N/A GND GND GND GND GND L12 GND

N/A GND GND GND GND GND L13 GND

N/A GND GND GND GND GND L14 GND

N/A GND GND GND GND GND L15 GND

N/A GND GND GND GND GND L16 GND

N/A GND GND GND GND GND L17 GND

N/A GND GND GND GND GND M4 GND

N/A GND GND GND GND GND M10 GND

N/A GND GND GND GND GND M11 GND

N/A GND GND GND GND GND M12 GND

N/A GND GND GND GND GND M13 GND

N/A GND GND GND GND GND M14 GND

N/A GND GND GND GND GND M15 GND

N/A GND GND GND GND GND M16 GND

N/A GND GND GND GND GND M17 GND

N/A GND GND GND GND GND M23 GND

N/A GND GND GND GND GND N11 GND

N/A GND GND GND GND GND N12 GND

N/A GND GND GND GND GND N13 GND

N/A GND GND GND GND GND N14 GND

N/A GND GND GND GND GND N15 GND

N/A GND GND GND GND GND N16 GND

N/A GND GND GND GND GND P11 GND

N/A GND GND GND GND GND P12 GND

N/A GND GND GND GND GND P13 GND

N/A GND GND GND GND GND P14 GND

N/A GND GND GND GND GND P15 GND

N/A GND GND GND GND GND P16 GND

N/A GND GND GND GND GND R4 GND

N/A GND GND GND GND GND R10 GND

N/A GND GND GND GND GND R11 GND

N/A GND GND GND GND GND R12 GND

N/A GND GND GND GND GND R13 GND

N/A GND GND GND GND GND R14 GND

N/A GND GND GND GND GND R15 GND

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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0 VCCO_0 VCCO_0 F13 VCCO

0 VCCO_0 VCCO_0 G8 VCCO

0 VCCO_0 VCCO_0 H11 VCCO

0 VCCO_0 VCCO_0 H15 VCCO

0 VCCO_0 VCCO_0 M13 VCCO

0 VCCO_0 VCCO_0 M14 VCCO

0 VCCO_0 VCCO_0 M15 VCCO

0 VCCO_0 VCCO_0 M16 VCCO

1 IO IO B26 I/O

1 IO IO A18 I/O

1 IO IO C23 I/O

1 IO IO E21 I/O

1 IO IO E25 I/O

1 IO IO F18 I/O

1 IO IO F27 I/O

1 IO IO F29 I/O

1 IO IO H23 I/O

1 IO IO H26 I/O

1 N.C. () IO J26 I/O

1 IO IO K19 I/O

1 IO IO L19 I/O

1 IO IO L20 I/O

1 IO IO L21 I/O

1 N.C. () IO L23 I/O

1 IO IO L24 I/O

1 IO/VREF_1 IO/VREF_1 D30 VREF

1 IO/VREF_1 IO/VREF_1 K21 VREF

1 IO/VREF_1 IO/VREF_1 L18 VREF

1 IO_L01N_1/VRP_1 IO_L01N_1/VRP_1 A32 DCI

1 IO_L01P_1/VRN_1 IO_L01P_1/VRN_1 B32 DCI

1 IO_L02N_1 IO_L02N_1 A31 I/O

1 IO_L02P_1 IO_L02P_1 B31 I/O

1 IO_L03N_1 IO_L03N_1 B30 I/O

1 IO_L03P_1 IO_L03P_1 C30 I/O

1 IO_L04N_1 IO_L04N_1 C29 I/O

1 IO_L04P_1 IO_L04P_1 D29 I/O

1 IO_L05N_1 IO_L05N_1 A29 I/O

1 IO_L05P_1 IO_L05P_1 B29 I/O

1 IO_L06N_1/VREF_1 IO_L06N_1/VREF_1 E28 VREF

1 IO_L06P_1 IO_L06P_1 F28 I/O

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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3 IO_L48P_3 IO_L48P_3 AB24 I/O

3 N.C. () IO_L49N_3 AA26 I/O

3 N.C. () IO_L49P_3 AA25 I/O

3 IO_L50N_3 IO_L50N_3 Y25 I/O

3 IO_L50P_3 IO_L50P_3 Y24 I/O

3 N.C. () IO_L51N_3 V24 I/O

3 N.C. () IO_L51P_3 W24 I/O

3 VCCO_3 VCCO_3 AA23 VCCO

3 VCCO_3 VCCO_3 AB23 VCCO

3 VCCO_3 VCCO_3 AB29 VCCO

3 VCCO_3 VCCO_3 AB33 VCCO

3 VCCO_3 VCCO_3 AD27 VCCO

3 VCCO_3 VCCO_3 AD31 VCCO

3 VCCO_3 VCCO_3 AG28 VCCO

3 VCCO_3 VCCO_3 AG32 VCCO

3 VCCO_3 VCCO_3 AL32 VCCO

3 VCCO_3 VCCO_3 W23 VCCO

3 VCCO_3 VCCO_3 W31 VCCO

3 VCCO_3 VCCO_3 Y23 VCCO

3 VCCO_3 VCCO_3 Y27 VCCO

4 IO IO AD18 I/O

4 IO IO AD19 I/O

4 IO IO AD20 I/O

4 IO IO AD22 I/O

4 IO IO AE18 I/O

4 IO IO AE19 I/O

4 IO IO AE22 I/O

4 N.C. () IO AE24 I/O

4 IO IO AF24 I/O

4 N.C. () IO AF26 I/O

4 IO IO AG26 I/O

4 IO IO AG27 I/O

4 IO IO AJ27 I/O

4 IO IO AJ29 I/O

4 IO IO AK25 I/O

4 IO IO AN26 I/O

4 IO/VREF_4 IO/VREF_4 AF21 VREF

4 IO/VREF_4 IO/VREF_4 AH23 VREF

4 IO/VREF_4 IO/VREF_4 AK18 VREF

4 IO/VREF_4 IO/VREF_4 AL30 VREF

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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4 VCCO_4 VCCO_4 AC19 VCCO

4 VCCO_4 VCCO_4 AC20 VCCO

4 VCCO_4 VCCO_4 AC21 VCCO

4 VCCO_4 VCCO_4 AC22 VCCO

4 VCCO_4 VCCO_4 AG20 VCCO

4 VCCO_4 VCCO_4 AG24 VCCO

4 VCCO_4 VCCO_4 AH27 VCCO

4 VCCO_4 VCCO_4 AJ22 VCCO

4 VCCO_4 VCCO_4 AL19 VCCO

4 VCCO_4 VCCO_4 AL24 VCCO

4 VCCO_4 VCCO_4 AM27 VCCO

4 VCCO_4 VCCO_4 AM31 VCCO

4 VCCO_4 VCCO_4 AN22 VCCO

5 IO IO AD11 I/O

5 N.C. () IO AD12 I/O

5 IO IO AD14 I/O

5 IO IO AD15 I/O

5 IO IO AD16 I/O

5 IO IO AD17 I/O

5 IO IO AE14 I/O

5 IO IO AE16 I/O

5 N.C. () IO AF9 I/O

5 IO IO AG9 I/O

5 IO IO AG12 I/O

5 IO IO AJ6 I/O

5 IO IO AJ17 I/O

5 IO IO AK10 I/O

5 IO IO AK14 I/O

5 IO IO AM12 I/O

5 IO IO AN9 I/O

5 IO/VREF_5 IO/VREF_5 AJ8 VREF

5 IO/VREF_5 IO/VREF_5 AL5 VREF

5 IO/VREF_5 IO/VREF_5 AP17 VREF

5 IO_L01N_5/RDWR_B IO_L01N_5/RDWR_B AP3 DUAL

5 IO_L01P_5/CS_B IO_L01P_5/CS_B AN3 DUAL

5 IO_L02N_5 IO_L02N_5 AP4 I/O

5 IO_L02P_5 IO_L02P_5 AN4 I/O

5 IO_L03N_5 IO_L03N_5 AN5 I/O

5 IO_L03P_5 IO_L03P_5 AM5 I/O

5 IO_L04N_5 IO_L04N_5 AM6 I/O

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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User I/Os by Bank

Note: The FG(G)1156 package is discontinued. See 
http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm.

Table 111 indicates how the available user-I/O pins are distributed between the eight I/O banks for the XC3S4000 in the 
FG1156 package. Similarly, Table 112 shows how the available user-I/O pins are distributed between the eight I/O banks for 
the XC3S5000 in the FG1156 package.

Table  111: User I/Os Per Bank for XC3S4000 in FG1156 Package

Package Edge I/O
Bank Maximum I/O

All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 90 79 0 2 7 2

1 90 79 0 2 7 2

Right
2 88 80 0 2 6 0

3 88 79 0 2 7 0

Bottom
4 90 73 6 2 7 2

5 90 73 6 2 7 2

Left
6 88 79 0 2 7 0

7 88 79 0 2 7 0

Notes: 
1. The FG1156 and FGG1156 packages are discontinued. See www.xilinx.com/support/documentation/spartan-3.htm#19600.

Table  112: User I/Os Per Bank for XC3S5000 in FG1156 Package

Package Edge I/O
Bank Maximum I/O

All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 100 89 0 2 7 2

1 100 89 0 2 7 2

Right
2 96 87 0 2 7 0

3 96 87 0 2 7 0

Bottom
4 100 83 6 2 7 2

5 100 83 6 2 7 2

Left
6 96 87 0 2 7 0

7 96 87 0 2 7 0

Notes: 
1. The FG1156 and FGG1156 packages are discontinued. See www.xilinx.com/support/documentation/spartan-3.htm#19600.

http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm
http://www.xilinx.com/support/documentation/spartan-3.htm#19600
http://www.xilinx.com/support/documentation/spartan-3.htm#19600
http://www.xilinx.com

