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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
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Number of LABs/CLBs 480

Number of Logic Elements/Cells 4320

Total RAM Bits 221184

Number of I/O 97

Number of Gates 200000

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)
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Differential standards employ a pair of signals, one the opposite polarity of the other. The noise canceling (e.g., 
Common-Mode Rejection) properties of these standards permit exceptionally high data transfer rates. This section 
introduces the differential signaling capabilities of Spartan-3 devices. 

Each device-package combination designates specific I/O pairs that are specially optimized to support differential 
standards. A unique “L-number”, part of the pin name, identifies the line-pairs associated with each bank (see Figure 40, 
page 112). For each pair, the letters ‘P’ and ‘N’ designate the true and inverted lines, respectively. For example, the pin 
names IO_L43P_7 and IO_L43N_7 indicate the true and inverted lines comprising the line pair L43 on Bank 7. The VCCO 
lines provide current to the outputs. The VCCAUX lines supply power to the differential inputs, making them independent of 
the VCCO voltage for an I/O bank. The VREF lines are not used. Select the VCCO level to suit the desired differential standard 
according to Table 9.

Table  8: Single-Ended I/O Standards

Signal Standard
(IOSTANDARD)

VCCO (Volts) VREF for Inputs 
(Volts)(1)

Board Termination 
Voltage (VTT) in VoltsFor Outputs For Inputs

GTL Note 2 Note 2 0.8 1.2

GTLP Note 2 Note 2 1 1.5

HSTL_I 1.5 – 0.75 0.75

HSTL_III 1.5 – 0.9 1.5

HSTL_I_18 1.8 – 0.9 0.9

HSTL_II_18 1.8 – 0.9 0.9

HSTL_III_18 1.8 – 1.1 1.8

LVCMOS12 1.2 1.2 – –

LVCMOS15 1.5 1.5 – –

LVCMOS18 1.8 1.8 – –

LVCMOS25 2.5 2.5 – –

LVCMOS33 3.3 3.3 – –

LVTTL 3.3 3.3 – –

PCI33_3 3.0 3.0 – –

SSTL18_I 1.8 – 0.9 0.9

SSTL18_II 1.8 – 0.9 0.9

SSTL2_I 2.5 – 1.25 1.25

SSTL2_II 2.5 – 1.25 1.25

Notes: 
1. Banks 4 and 5 of any Spartan-3 device in a VQ100 package do not support signal standards using VREF.
2. The VCCO level used for the GTL and GTLP standards must be no lower than the termination voltage (VTT), nor can it be lower than the 

voltage at the I/O pad.
3. See Table 10 for a listing of the single-ended DCI standards.

http://www.xilinx.com
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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.
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The product of w and n yields the total block RAM capacity. Equation 1 and Equation 2 show that as the data bus width 
increases, the number of address lines along with the number of addressable memory locations decreases. Using the 
permissible DI/DO bus widths as inputs to these equations provides the bus width and memory capacity measures shown 
in Table 14.

Block RAM Data Operations

Writing data to and accessing data from the block RAM are synchronous operations that take place independently on each 
of the two ports. 

The waveforms for the write operation are shown in the top half of the Figure 15, Figure 16, and Figure 17. When the WE 
and EN signals enable the active edge of CLK, data at the DI input bus is written to the block RAM location addressed by the 
ADDR lines. 

There are a number of different conditions under which data can be accessed at the DO outputs. Basic data access always 
occurs when the WE input is inactive. Under this condition, data stored in the memory location addressed by the ADDR lines 
passes through a transparent output latch to the DO outputs. The timing for basic data access is shown in the portions of 
Figure 15, Figure 16, and Figure 17 during which WE is Low. 

Data can also be accessed on the DO outputs when asserting the WE input. This is accomplished using two different 
attributes: 

Choosing the WRITE_FIRST attribute, data is written to the addressed memory location on an enabled active CLK edge and 
is also passed to the DO outputs. WRITE_FIRST timing is shown in the portion of Figure 15 during which WE is High.

Choosing the READ_FIRST attribute, data already stored in the addressed location pass to the DO outputs before that 
location is overwritten with new data from the DI inputs on an enabled active CLK edge. READ_FIRST timing is shown in the 
portion of Figure 16 during which WE is High.

Table  14: Port Aspect Ratios for Port A or B

DI/DO Bus Width
(w – p Bits)

DIP/DOP 
Bus Width (p Bits)

Total Data Path 
Width (w Bits)

ADDR Bus Width 
(r Bits)

No. of Addressable 
Locations (n)

Block RAM 
Capacity (Bits)

1 0 1 14 16,384 16,384

2 0 2 13 8,192 16,384

4 0 4 12 4,096 16,384

8 1 9 11 2,048 18,432

16 2 18 10 1,024 18,432

32 4 36 9 512 18,432

X-Ref Target - Figure 15

Figure 15: Waveforms of Block RAM Data Operations with WRITE_FIRST Selected
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Configuration
Spartan-3 devices are configured by loading application specific configuration data into the internal configuration memory. 
Configuration is carried out using a subset of the device pins, some of which are "Dedicated" to one function only, while 
others, indicated by the term "Dual-Purpose", can be re-used as general-purpose User I/Os once configuration is complete.

Depending on the system design, several configuration modes are supported, selectable via mode pins. The mode pins M0, 
M1, and M2 are Dedicated pins. The mode pin settings are shown in Table 26.

The HSWAP_EN input pin defines whether the I/O pins that are not actively used during configuration have pull-up resistors 
during configuration. By default, HSWAP_EN is tied High (via an internal pull-up resistor if left floating) which shuts off the 
pull-up resistors on the user I/O pins during configuration. When HSWAP_EN is tied Low, user I/Os have pull-ups during 
configuration. The Dedicated configuration pins (CCLK, DONE, PROG_B, M2, M1, M0, HSWAP_EN) and the JTAG pins 
(TDI, TMS, TCK, and TDO) always have a pull-up resistor to VCCAUX during configuration, regardless of the value on the 
HSWAP_EN pin. Similarly, the dual-purpose INIT_B pin has an internal pull-up resistor to VCCO_4 or VCCO_BOTTOM, 
depending on the package style.

Depending on the chosen configuration mode, the FPGA either generates a CCLK output, or CCLK is an input accepting an 
externally generated clock.

A persist option is available which can be used to force the configuration pins to retain their configuration function even after 
device configuration is complete. If the persist option is not selected then the configuration pins with the exception of CCLK, 
PROG_B, and DONE can be used as user I/O in normal operation. The persist option does not apply to the boundary-scan 
related pins. The persist feature is valuable in applications that readback configuration data after entering the User mode.

Table 27 lists the total number of bits required to configure each FPGA as well as the PROMs suitable for storing those bits. 
See DS123: Platform Flash In-System Programmable Configuration PROMs data sheet for more information.

The maximum bitstream length that Spartan-3 FPGAs support in serial daisy-chains is 4,294,967,264 bits (4 Gbits), roughly 
equivalent to a daisy-chain with 323 XC3S5000 FPGAs. This is a limit only for serial daisy-chains where configuration data 
is passed via the FPGA’s DOUT pin. There is no such limit for JTAG chains.

Table  26: Spartan-3 FPGAs Configuration Mode Pin Settings

Configuration Mode (1) M0 M1 M2 Synchronizing Clock Data Width Serial DOUT(2)

Master Serial 0 0 0 CCLK Output 1 Yes

Slave Serial 1 1 1 CCLK Input 1 Yes

Master Parallel 1 1 0 CCLK Output 8 No

Slave Parallel 0 1 1 CCLK Input 8 No

JTAG 1 0 1 TCK Input 1 No

Notes: 
1. The voltage levels on the M0, M1, and M2 pins select the configuration mode.
2. The daisy chain is possible only in the Serial modes when DOUT is used. 

Table  27: Spartan-3 FPGA Configuration Data

Device File Sizes
Xilinx Platform Flash PROM

Serial Configuration Parallel Configuration

XC3S50 439,264 XCF01S XCF08P

XC3S200 1,047,616 XCF01S XCF08P

XC3S400 1,699,136 XCF02S XCF08P

XC3S1000 3,223,488 XCF04S XCF08P

XC3S1500 5,214,784 XCF08P XCF08P

XC3S2000 7,673,024 XCF08P XCF08P

XC3S4000 11,316,864 XCF16P XCF16P

XC3S5000 13,271,936 XCF16P XCF16P

http://www.xilinx.com/support/documentation/data_sheets/ds123.pdf
http://www.xilinx.com
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IIK Input clamp current per I/O pin –0.5 V < VIN < (VCCO + 0.5 V) – ±100 mA

VESD Electrostatic Discharge Voltage pins relative 
to GND

Human body model – ±2000 V

Charged device model – ±500 V

Machine model – ±200 V

TJ Junction temperature – 125 °C

TSOL Soldering temperature(4) – 220 °C

TSTG Storage temperature –65 150 °C

Notes: 
1. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only; 

functional operation of the device at these or any other conditions beyond those listed under the Recommended Operating Conditions is not 
implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time adversely affects device reliability.

2. All User I/O and Dual-Purpose pins (DIN/D0, D1–D7, CS_B, RDWR_B, BUSY/DOUT, and INIT_B) draw power from the VCCO power rail of 
the associated bank. Keeping VIN within 500 mV of the associated VCCO rails or ground rail ensures that the internal diode junctions that 
exist between each of these pins and the VCCO and GND rails do not turn on. Table 32 specifies the VCCO range used to determine the max 
limit. Input voltages outside the –0.5V to VCCO+0.5V voltage range are permissible provided that the IIK input clamp diode rating is met and 
no more than 100 pins exceed the range simultaneously. Prolonged exposure to such current may compromise device reliability. A sustained 
current of 10 mA will not compromise device reliability. See XAPP459, Eliminating I/O Coupling Effects when Interfacing Large-Swing 
Single-Ended Signals to User I/O Pins on Spartan-3 Generation FPGAs for more details. The VIN limits apply to both the DC and AC 
components of signals. Simple application solutions are available that show how to handle overshoot/undershoot as well as achieve PCI 
compliance. Refer to the following application notes: XAPP457, Powering and Configuring Spartan-3 Generation FPGAs in Compliant PCI 
Applications and XAPP659, Virtex®-II Pro / Virtex-II Pro X 3.3V I/O Design Guidelines.

3. All Dedicated pins (M0–M2, CCLK, PROG_B, DONE, HSWAP_EN, 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 rail do not turn on. 
Table 32 specifies the VCCAUX range used to determine the max limit. When VCCAUX is at its maximum recommended operating level 
(2.625V), VIN max < 3.125V. As long as the VIN max specification is met, oxide stress is not possible. For information concerning the use of 
3.3V signals, see the 3.3V-Tolerant Configuration Interface, page 47. See also XAPP459.

4. For soldering guidelines, see UG112, Device Packaging and Thermal Characteristics and XAPP427, Implementation and Solder Reflow 
Guidelines for Pb-Free Packages.

Table  29: Supply Voltage Thresholds for Power-On Reset

Symbol Description Min Max Units

VCCINTT Threshold for the VCCINT supply 0.4 1.0 V

VCCAUXT Threshold for the VCCAUX supply 0.8 2.0 V

VCCO4T Threshold for the VCCO Bank 4 supply 0.4 1.0 V

Notes: 
1. VCCINT, VCCAUX, and VCCO supplies may be applied in any order. When applying VCCINT power before VCCAUX power, the FPGA may draw 

a surplus current in addition to the quiescent current levels specified in Table 34. Applying VCCAUX eliminates the surplus current. The FPGA 
does not use any of the surplus current for the power-on process. For this power sequence, make sure that regulators with foldback features 
will not shut down inadvertently.

2. To ensure successful power-on, VCCINT, VCCO Bank 4, and VCCAUX supplies must rise through their respective threshold-voltage ranges 
with no dips at any point.

3. If a brown-out condition occurs where VCCAUX or VCCINT drops below the retention voltage indicated in Table 31, then VCCAUX or VCCINT 
must drop below the minimum power-on reset voltage in order to clear out the device configuration content.

Table  28: Absolute Maximum Ratings (Cont’d)

Symbol Description Conditions Min Max Units

http://www.xilinx.com/support/documentation/application_notes/xapp459.pdf
http://www.xilinx.com/support/documentation/application_notes/xapp457.pdf
http://www.xilinx.com/support/documentation/application_notes/xapp659.pdf
http://www.xilinx.com/support/documentation/application_notes/xapp459.pdf
http://www.xilinx.com/support/documentation/user_guides/ug112.pdf
http://www.xilinx.com/support/documentation/application_notes/xapp427.pdf
http://www.xilinx.com
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JTAG Configuration Mode

In the JTAG configuration mode all dual-purpose configuration pins are unused and behave exactly like user-I/O pins, as 
shown in Table 79. See Table 75 for Mode Select pin settings required for JTAG mode.

Dual-Purpose Pin I/O Standard During Configuration

During configuration, the dual-purpose pins default to CMOS input and output levels for the associated VCCO voltage 
supply pins. For example, in the Parallel configuration modes, both VCCO_4 and VCCO_5 are required. If connected to 
+2.5V, then the associated pins conform to the LVCMOS25 I/O standard. If connected to +3.3V, then the pins drive LVCMOS 
output levels and accept either LVTTL or LVCMOS input levels.

Dual-Purpose Pin Behavior After Configuration

After the configuration process completes, these pins, if they were borrowed during configuration, become user-I/O pins 
available to the application. If a dual-purpose configuration pin is not used during the configuration process—i.e., the parallel 
configuration pins when using serial mode—then the pin behaves exactly like a general-purpose I/O. See I/O Type: 
Unrestricted, General-purpose I/O Pins section.

DCI: User I/O or Digitally Controlled Impedance Resistor Reference Input

These pins are individual user-I/O pins unless one of the I/O standards used in the bank requires the Digitally Controlled 
Impedance (DCI) feature. If DCI is used, then 1% precision resistors connected to the VRP_# and VRN_# pins match the 
impedance on the input or output buffers of the I/O standards that use DCI within the bank. The ‘#’ character in the pin name 
indicates the associated I/O bank and is an integer, 0 through 7.

There are two DCI pins per I/O bank, except in the CP132 and TQ144 packages, which do not have any DCI inputs for
Bank 5.

VRP and VRN Impedance Resistor Reference Inputs

The 1% precision impedance-matching resistor attached to the VRP_# pin controls the pull-up impedance of PMOS 
transistor in the input or output buffer. Consequently, the VRP_# pin must connect to ground. The ‘P’ character in “VRP” 
indicates that this pin controls the I/O buffer’s PMOS transistor impedance. The VRP_# pin is used for both single and split 
termination.

BUSY Output Configuration Data Rate Control for Parallel Mode:
In the Slave and Master Parallel modes, BUSY throttles the rate at which configuration data is loaded. 
BUSY is only necessary if CCLK operates at greater than 50 MHz. Ignore BUSY for frequencies of 50 
MHz and below.
When BUSY is Low, the FPGA accepts the next configuration data byte on the next rising CCLK edge for 
which CS_B and RDWR_B are Low. When BUSY is High, the FPGA ignores the next configuration data 
byte. The next configuration data value must be held or reloaded until the next rising CCLK edge when 
BUSY is Low. When CS_B is High, BUSY is in a high impedance state.

This signal is located in Bank 4 and its output voltage is determined by VCCO_4. The BitGen option 
Persist permits this pin to retain its configuration function in the User mode.

INIT_B Bidirectional 
(open-drain)

Initializing Configuration Memory/Configuration Error (active-Low):
See description under Serial Configuration Modes, page 112.

Table  72: Dual-Purpose Configuration Pins for Parallel (SelectMAP) Configuration Modes (Cont’d)

Pin Name Direction Description

BUSY Function

0 The FPGA is ready to accept the next configuration data byte.

1 The FPGA is busy processing the current configuration data byte and is not 
ready to accept the next byte.

Hi-Z If CS_B is High, then BUSY is high impedance.

http://www.xilinx.com
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All VCCAUX inputs must be connected together and to the +2.5V voltage supply. Furthermore, there must be sufficient 
supply decoupling to guarantee problem-free operation, as described in XAPP623.

Because VCCAUX connects to the DCMs and the DCMs are sensitive to voltage changes, be sure that the VCCAUX supply 
and the ground return paths are designed for low noise and low voltage drop, especially that caused by a large number of 
simultaneous switching I/Os.

GND Type: Ground

All GND pins must be connected and have a low resistance path back to the various VCCO, VCCINT, and VCCAUX 
supplies.

Pin Behavior During Configuration
Table 79 shows how various pins behave during the FPGA configuration process. The actual behavior depends on the 
values applied to the M2, M1, and M0 mode select pins and the HSWAP_EN pin. The mode select pins determine which of 
the DUAL type pins are active during configuration. In JTAG configuration mode, none of the DUAL-type pins are used for 
configuration and all behave as user-I/O pins.

All DUAL-type pins not actively used during configuration and all I/O-type, DCI-type, VREF-type, GCLK-type pins are high 
impedance (floating, three-stated, Hi-Z) during the configuration process. These pins are indicated in Table 79 as shaded 
table entries or cells. These pins have a pull-up resistor to their associated VCCO if the HSWAP_EN pin is Low. When 
HSWAP_EN is High, these pull-up resistors are disabled during configuration.

Some pins always have an active pull-up resistor during configuration, regardless of the value applied to the HSWAP_EN 
pin. After configuration, these pull-up resistors are controlled by Bitstream Options.

• All the dedicated CONFIG-type configuration pins (CCLK, PROG_B, DONE, M2, M1, M0, and HSWAP_EN) have a 
pull-up resistor to VCCAUX. 

• All JTAG-type pins (TCK, TDI, TMS, TDO) have a pull-up resistor to VCCAUX.

• The INIT_B DUAL-purpose pin has a pull-up resistor to VCCO_4 or VCCO_BOTTOM, depending on package style.

After configuration completes, some pins have optional behavior controlled by the configuration bitstream loaded into the 
part. For example, via the bitstream, all unused I/O pins can be collectively configured as input pins with either a pull-up 
resistor, a pull-down resistor, or be left in a high-impedance state.

Table  79: Pin Behavior After Power-Up, During Configuration

Pin Name

Configuration Mode Settings <M2:M1:M0>
Bitstream 

Configuration 
Option

Serial Modes SelectMap Parallel Modes JTAG Mode 
<1:0:1>Master <0:0:0> Slave <1:1:1> Master <0:1:1> Slave <1:1:0>

I/O: General-purpose I/O pins

IO UnusedPin

IO_Lxxy_# UnusedPin

DUAL: Dual-purpose configuration pins

IO_Lxxy_#/
DIN/D0

DIN (I) DIN (I) D0 (I/O) D0 (I/O) Persist UnusedPin

IO_Lxxy_#/
D1

D1 (I/O) D1 (I/O) Persist UnusedPin

IO_Lxxy_#/
D2

D2 (I/O) D2 (I/O) Persist UnusedPin

IO_Lxxy_#/
D3

D3 (I/O) D3 (I/O) Persist UnusedPin

IO_Lxxy_#/
D4

D4 (I/O) D4 (I/O) Persist UnusedPin

http://www.xilinx.com/support/documentation/application_notes/xapp623.pdf
http://www.xilinx.com
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CP132 Footprint
X-Ref Target - Figure 45

Figure 45: CP132 Package Footprint (Top View). Note pin 1 indicator in top-left corner and logo orientation.

44 I/O: Unrestricted, general-purpose user I/O 12 DUAL: Configuration pin, then possible 
user I/O 11 VREF: User I/O or input voltage reference for 
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14 DCI: User I/O or reference resistor input for 
bank 8 GCLK: User I/O, input, or global buffer 

input 12 VCCO: Output voltage supply for bank

7 CONFIG: Dedicated configuration pins 4 JTAG: Dedicated JTAG port pins 4 VCCINT: Internal core voltage supply (+1.2V)

0 N.C.: No unconnected pins in this package 12 GND: Ground 4 VCCAUX: Auxiliary voltage supply (+2.5V)
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3 IO_L20P_3 IO_L20P_3 P114 I/O

3 IO_L21N_3 IO_L21N_3 P117 I/O

3 IO_L21P_3 IO_L21P_3 P116 I/O

3 IO_L22N_3 IO_L22N_3 P120 I/O

3 IO_L22P_3 IO_L22P_3 P119 I/O

3 IO_L23N_3 IO_L23N_3 P123 I/O

3 IO_L23P_3/VREF_3 IO_L23P_3/VREF_3 P122 VREF

3 IO_L24N_3 IO_L24N_3 P125 I/O

3 IO_L24P_3 IO_L24P_3 P124 I/O

3 N.C. () IO_L39N_3 P128 I/O

3 N.C. () IO_L39P_3 P126 I/O

3 IO_L40N_3/VREF_3 IO_L40N_3/VREF_3 P131 VREF

3 IO_L40P_3 IO_L40P_3 P130 I/O

3 VCCO_3 VCCO_3 P110 VCCO

3 VCCO_3 VCCO_3 P127 VCCO

4 IO IO P93 I/O

4 N.C. () IO P97 I/O

4 IO/VREF_4 IO/VREF_4 P85 VREF

4 N.C. () IO/VREF_4 P96 VREF

4 IO/VREF_4 IO/VREF_4 P102 VREF

4 IO_L01N_4/VRP_4 IO_L01N_4/VRP_4 P101 DCI

4 IO_L01P_4/VRN_4 IO_L01P_4/VRN_4 P100 DCI

4 IO_L25N_4 IO_L25N_4 P95 I/O

4 IO_L25P_4 IO_L25P_4 P94 I/O

4 IO_L27N_4/DIN/D0 IO_L27N_4/DIN/D0 P92 DUAL

4 IO_L27P_4/D1 IO_L27P_4/D1 P90 DUAL

4 IO_L30N_4/D2 IO_L30N_4/D2 P87 DUAL

4 IO_L30P_4/D3 IO_L30P_4/D3 P86 DUAL

4 IO_L31N_4/INIT_B IO_L31N_4/INIT_B P83 DUAL

4 IO_L31P_4/DOUT/BUSY IO_L31P_4/DOUT/BUSY P81 DUAL

4 IO_L32N_4/GCLK1 IO_L32N_4/GCLK1 P80 GCLK

4 IO_L32P_4/GCLK0 IO_L32P_4/GCLK0 P79 GCLK

4 VCCO_4 VCCO_4 P84 VCCO

4 VCCO_4 VCCO_4 P98 VCCO

5 IO IO P63 I/O

5 IO IO P71 I/O

5 IO/VREF_5 IO/VREF_5 P78 VREF

5 IO_L01N_5/RDWR_B IO_L01N_5/RDWR_B P58 DUAL

5 IO_L01P_5/CS_B IO_L01P_5/CS_B P57 DUAL

5 IO_L10N_5/VRP_5 IO_L10N_5/VRP_5 P62 DCI

Table  93: PQ208 Package Pinout (Cont’d)

Bank XC3S50 
Pin Name

XC3S200, XC3S400
Pin Names

PQ208 Pin 
Number Type
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User I/Os by Bank

Table 94 indicates how the available user-I/O pins are distributed between the eight I/O banks for the XC3S50 in the PQ208 
package. Similarly, Table 95 shows how the available user-I/O pins are distributed between the eight I/O banks for the 
XC3S200 and XC3S400 in the PQ208 package.

Table  94: User I/Os Per Bank for XC3S50 in PQ208 Package

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

I/O DUAL DCI VREF GCLK

Top
0 15 9 0 2 2 2

1 15 9 0 2 2 2

Right
2 16 13 0 2 2 0

3 16 12 0 2 2 0

Bottom
4 15 3 6 2 2 2

5 15 3 6 2 2 2

Left
6 16 12 0 2 2 0

7 16 12 0 2 2 0

Table  95: User I/Os Per Bank for XC3S200 and XC3S400 in PQ208 Package

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

I/O DUAL DCI VREF GCLK

Top
0 16 9 0 2 3 2

1 15 9 0 2 2 2

Right
2 19 14 0 2 3 0

3 20 15 0 2 3 0

Bottom
4 17 4 6 2 3 2

5 15 3 6 2 2 2

Left
6 19 14 0 2 3 0

7 20 15 0 2 3 0
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2 IO_L20N_2 E17 I/O

2 IO_L20P_2 E18 I/O

2 IO_L21N_2 F15 I/O

2 IO_L21P_2 E15 I/O

2 IO_L22N_2 F14 I/O

2 IO_L22P_2 G14 I/O

2 IO_L23N_2/VREF_2 G18 VREF

2 IO_L23P_2 F17 I/O

2 IO_L24N_2 G15 I/O

2 IO_L24P_2 G16 I/O

2 IO_L27N_2 H13 I/O

2 IO_L27P_2 H14 I/O

2 IO_L34N_2/VREF_2 H16 VREF

2 IO_L34P_2 H15 I/O

2 IO_L35N_2 H17 I/O

2 IO_L35P_2 H18 I/O

2 IO_L39N_2 J18 I/O

2 IO_L39P_2 J17 I/O

2 IO_L40N_2 J15 I/O

2 IO_L40P_2/VREF_2 J14 VREF

2 VCCO_2 F16 VCCO

2 VCCO_2 H12 VCCO

2 VCCO_2 J12 VCCO

3 IO K15 I/O

3 IO_L01N_3/VRP_3 T17 DCI

3 IO_L01P_3/VRN_3 T16 DCI

3 IO_L16N_3 T18 I/O

3 IO_L16P_3 U18 I/O

3 IO_L17N_3 P16 I/O

3 IO_L17P_3/VREF_3 R16 VREF

3 IO_L19N_3 R17 I/O

3 IO_L19P_3 R18 I/O

3 IO_L20N_3 P18 I/O

3 IO_L20P_3 P17 I/O

3 IO_L21N_3 P15 I/O

3 IO_L21P_3 N15 I/O

3 IO_L22N_3 M14 I/O

3 IO_L22P_3 N14 I/O

3 IO_L23N_3 M15 I/O

3 IO_L23P_3/VREF_3 M16 VREF

Table  98: FG320 Package Pinout (Cont’d)

Bank XC3S400, XC3S1000, XC3S1500 
Pin Name

FG320
Pin Number Type
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3 IO_L24N_3 M18 I/O

3 IO_L24P_3 N17 I/O

3 IO_L27N_3 L14 I/O

3 IO_L27P_3 L13 I/O

3 IO_L34N_3 L15 I/O

3 IO_L34P_3/VREF_3 L16 VREF

3 IO_L35N_3 L18 I/O

3 IO_L35P_3 L17 I/O

3 IO_L39N_3 K13 I/O

3 IO_L39P_3 K14 I/O

3 IO_L40N_3/VREF_3 K17 VREF

3 IO_L40P_3 K18 I/O

3 VCCO_3 K12 VCCO

3 VCCO_3 L12 VCCO

3 VCCO_3 N16 VCCO

4 IO P12 I/O

4 IO V14 I/O

4 IO/VREF_4 R10 VREF

4 IO/VREF_4 U13 VREF

4 IO/VREF_4 V17 VREF

4 IO_L01N_4/VRP_4 U16 DCI

4 IO_L01P_4/VRN_4 V16 DCI

4 IO_L06N_4/VREF_4 P14 VREF

4 IO_L06P_4 R14 I/O

4 IO_L09N_4 U15 I/O

4 IO_L09P_4 V15 I/O

4 IO_L10N_4 T14 I/O

4 IO_L10P_4 U14 I/O

4 IO_L25N_4 R13 I/O

4 IO_L25P_4 P13 I/O

4 IO_L27N_4/DIN/D0 T12 DUAL

4 IO_L27P_4/D1 R12 DUAL

4 IO_L28N_4 V12 I/O

4 IO_L28P_4 V11 I/O

4 IO_L29N_4 R11 I/O

4 IO_L29P_4 T11 I/O

4 IO_L30N_4/D2 N11 DUAL

4 IO_L30P_4/D3 P11 DUAL

4 IO_L31N_4/INIT_B U10 DUAL

Table  98: FG320 Package Pinout (Cont’d)

Bank XC3S400, XC3S1000, XC3S1500 
Pin Name

FG320
Pin Number Type
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3 VCCO_3 VCCO_3 N16 VCCO

3 VCCO_3 VCCO_3 P16 VCCO

3 VCCO_3 VCCO_3 R17 VCCO

3 VCCO_3 VCCO_3 R20 VCCO

4 IO IO U16 I/O

4 IO IO U17 I/O

4 IO IO W13 I/O

4 IO IO W14 I/O

4 IO/VREF_4 IO/VREF_4 AB13 VREF

4 IO/VREF_4 IO/VREF_4 V18 VREF

4 IO/VREF_4 IO/VREF_4 Y16 VREF

4 IO_L01N_4/VRP_4 IO_L01N_4/VRP_4 AA20 DCI

4 IO_L01P_4/VRN_4 IO_L01P_4/VRN_4 AB20 DCI

4 N.C. () IO_L05N_4 AA19 I/O

4 N.C. () IO_L05P_4 AB19 I/O

4 IO_L06N_4/VREF_4 IO_L06N_4/VREF_4 W18 VREF

4 IO_L06P_4 IO_L06P_4 Y18 I/O

4 IO_L09N_4 IO_L09N_4 AA18 I/O

4 IO_L09P_4 IO_L09P_4 AB18 I/O

4 IO_L10N_4 IO_L10N_4 V17 I/O

4 IO_L10P_4 IO_L10P_4 W17 I/O

4 IO_L15N_4 IO_L15N_4 Y17 I/O

4 IO_L15P_4 IO_L15P_4 AA17 I/O

4 IO_L16N_4 IO_L16N_4 V16 I/O

4 IO_L16P_4 IO_L16P_4 W16 I/O

4 N.C. () IO_L19N_4 AA16 I/O

4 N.C. () IO_L19P_4 AB16 I/O

4 N.C. () IO_L22N_4/
VREF_4

V15 VREF

4 N.C. () IO_L22P_4 W15 I/O

4 IO_L24N_4 IO_L24N_4 AA15 I/O

4 IO_L24P_4 IO_L24P_4 AB15 I/O

4 IO_L25N_4 IO_L25N_4 U14 I/O

4 IO_L25P_4 IO_L25P_4 V14 I/O

4 IO_L27N_4/DIN/D0 IO_L27N_4/DIN/D0 AA14 DUAL

4 IO_L27P_4/D1 IO_L27P_4/D1 AB14 DUAL

4 IO_L28N_4 IO_L28N_4 U13 I/O

4 IO_L28P_4 IO_L28P_4 V13 I/O

4 IO_L29N_4 IO_L29N_4 Y13 I/O

4 IO_L29P_4 IO_L29P_4 AA13 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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User I/Os by Bank

Table 101 indicates how the available user-I/O pins are distributed between the eight I/O banks for the XC3S400 in the 
FG456 package. Similarly, Table 102 shows how the available user-I/O pins are distributed between the eight I/O banks for 
the XC3S1000, XC3S1500, and XC3S2000 in the FG456 package.

Table  101: User I/Os Per Bank for XC3S400 in FG456 Package

Edge I/O 
Bank Maximum I/O

All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 35 27 0 2 4 2

1 35 27 0 2 4 2

Right
2 31 25 0 2 4 0

3 31 25 0 2 4 0

Bottom
4 35 21 6 2 4 2

5 35 21 6 2 4 2

Left
6 31 25 0 2 4 0

7 31 25 0 2 4 0

Table  102: User I/Os Per Bank for XC3S1000, XC3S1500, and XC3S2000 in FG456 Package

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

I/O DUAL DCI VREF GCLK

Top
0 40 31 0 2 5 2

1 40 31 0 2 5 2

Right
2 43 37 0 2 4 0

3 43 37 0 2 4 0

Bottom
4 41 26 6 2 5 2

5 40 25 6 2 5 2

Left
6 43 37 0 2 4 0

7 43 37 0 2 4 0
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4 IO_L22N_4/VREF_4 IO_L22N_4/VREF_4 IO_L22N_4/VREF_4 IO_L22N_4/VREF_4 IO_L22N_4/VREF_4 AD17 VREF

4 IO_L22P_4 IO_L22P_4 IO_L22P_4 IO_L22P_4 IO_L22P_4 AB17 I/O

4 N.C. () IO_L23N_4 IO_L23N_4 IO_L23N_4 IO_L23N_4 AE17 I/O

4 N.C. () IO_L23P_4 IO_L23P_4 IO_L23P_4 IO_L23P_4 AF17 I/O

4 IO_L24N_4 IO_L24N_4 IO_L24N_4 IO_L24N_4 IO_L24N_4 Y16 I/O

4 IO_L24P_4 IO_L24P_4 IO_L24P_4 IO_L24P_4 IO_L24P_4 AA16 I/O

4 IO_L25N_4 IO_L25N_4 IO_L25N_4 IO_L25N_4 IO_L25N_4 AB16 I/O

4 IO_L25P_4 IO_L25P_4 IO_L25P_4 IO_L25P_4 IO_L25P_4 AC16 I/O

4 N.C. () IO_L26N_4 IO_L26N_4 IO_L26N_4 IO_L26N_4 AE16 I/O

4 N.C. () IO_L26P_4/VREF_4 IO_L26P_4/VREF_4 IO_L26P_4/VREF_4 IO_L26P_4/VREF_4 AF16 VREF

4 IO_L27N_4/DIN/D0 IO_L27N_4/DIN/D0 IO_L27N_4/DIN/D0 IO_L27N_4/DIN/D0 IO_L27N_4/DIN/D0 Y15 DUAL

4 IO_L27P_4/D1 IO_L27P_4/D1 IO_L27P_4/D1 IO_L27P_4/D1 IO_L27P_4/D1 W14 DUAL

4 IO_L28N_4 IO_L28N_4 IO_L28N_4 IO_L28N_4 IO_L28N_4 AA15 I/O

4 IO_L28P_4 IO_L28P_4 IO_L28P_4 IO_L28P_4 IO_L28P_4 AB15 I/O

4 IO_L29N_4 IO_L29N_4 IO_L29N_4 IO_L29N_4 IO_L29N_4 AE15 I/O

4 IO_L29P_4 IO_L29P_4 IO_L29P_4 IO_L29P_4 IO_L29P_4 AF15 I/O

4 IO_L30N_4/D2 IO_L30N_4/D2 IO_L30N_4/D2 IO_L30N_4/D2 IO_L30N_4/D2 Y14 DUAL

4 IO_L30P_4/D3 IO_L30P_4/D3 IO_L30P_4/D3 IO_L30P_4/D3 IO_L30P_4/D3 AA14 DUAL

4 IO_L31N_4/INIT_B IO_L31N_4/INIT_B IO_L31N_4/INIT_B IO_L31N_4/INIT_B IO_L31N_4/INIT_B AC14 DUAL

4 IO_L31P_4/
DOUT/BUSY

IO_L31P_4/
DOUT/BUSY

IO_L31P_4/
DOUT/BUSY

IO_L31P_4/
DOUT/BUSY

IO_L31P_4/
DOUT/BUSY

AD14 DUAL

4 IO_L32N_4/GCLK1 IO_L32N_4/GCLK1 IO_L32N_4/GCLK1 IO_L32N_4/GCLK1 IO_L32N_4/GCLK1 AE14 GCLK

4 IO_L32P_4/GCLK0 IO_L32P_4/GCLK0 IO_L32P_4/GCLK0 IO_L32P_4/GCLK0 IO_L32P_4/GCLK0 AF14 GCLK

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 AD16 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 AD20 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 U14 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 V14 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 V15 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 V16 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 W17 VCCO

4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 W18 VCCO

5 IO IO IO IO IO AA7 I/O

5 IO IO IO IO IO AA13 I/O

5 IO IO IO IO IO_L17P_5(3) AB9 I/O

5 N.C. () IO IO IO IO_L17N_5(3) AC9 I/O

5 IO IO IO IO IO AC11 I/O

5 IO IO IO IO IO AD10 I/O

5 IO IO IO IO IO AD12 I/O

5 IO IO IO IO IO AF4 I/O

5 IO IO IO IO IO Y8 I/O

5 IO/VREF_5 IO/VREF_5 IO/VREF_5 IO/VREF_5 IO/VREF_5 AF5 VREF

5 IO/VREF_5 IO/VREF_5 IO/VREF_5 IO/VREF_5 IO/VREF_5 AF13 VREF

5 IO_L01N_5/RDWR_B IO_L01N_5/RDWR_B IO_L01N_5/RDWR_B IO_L01N_5/RDWR_B IO_L01N_5/RDWR_B AC5 DUAL

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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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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1 VCCO_1 VCCO_1 M22 VCCO

2 IO IO G33 I/O

2 IO IO G34 I/O

2 IO IO U25 I/O

2 IO IO U26 I/O

2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 C33 DCI

2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 C34 DCI

2 IO_L02N_2 IO_L02N_2 D33 I/O

2 IO_L02P_2 IO_L02P_2 D34 I/O

2 IO_L03N_2/VREF_2 IO_L03N_2/VREF_2 E32 VREF

2 IO_L03P_2 IO_L03P_2 E33 I/O

2 IO_L04N_2 IO_L04N_2 F31 I/O

2 IO_L04P_2 IO_L04P_2 F32 I/O

2 IO_L05N_2 IO_L05N_2 G29 I/O

2 IO_L05P_2 IO_L05P_2 G30 I/O

2 IO_L06N_2 IO_L06N_2 H29 I/O

2 IO_L06P_2 IO_L06P_2 H30 I/O

2 IO_L07N_2 IO_L07N_2 H33 I/O

2 IO_L07P_2 IO_L07P_2 H34 I/O

2 IO_L08N_2 IO_L08N_2 J28 I/O

2 IO_L08P_2 IO_L08P_2 J29 I/O

2 IO_L09N_2/VREF_2 IO_L09N_2/VREF_2 H31 VREF

2 IO_L09P_2 IO_L09P_2 J31 I/O

2 IO_L10N_2 IO_L10N_2 J32 I/O

2 IO_L10P_2 IO_L10P_2 J33 I/O

2 IO_L11N_2 IO_L11N_2 J27 I/O

2 IO_L11P_2 IO_L11P_2 K26 I/O

2 IO_L12N_2 IO_L12N_2 K27 I/O

2 IO_L12P_2 IO_L12P_2 K28 I/O

2 IO_L13N_2 IO_L13N_2 K29 I/O

2 IO_L13P_2/VREF_2 IO_L13P_2/VREF_2 K30 VREF

2 IO_L14N_2 IO_L14N_2 K31 I/O

2 IO_L14P_2 IO_L14P_2 K32 I/O

2 IO_L15N_2 IO_L15N_2 K33 I/O

2 IO_L15P_2 IO_L15P_2 K34 I/O

2 IO_L16N_2 IO_L16N_2 L25 I/O

2 IO_L16P_2 IO_L16P_2 L26 I/O

2 N.C. () IO_L17N_2 L28 I/O

2 N.C. () IO_L17P_2/
VREF_2

L29 VREF

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type

http://www.xilinx.com


Spartan-3 FPGA Family: Pinout Descriptions

DS099 (v3.0) October 29, 2012 www.xilinx.com
Product Specification 245

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

3 IO_L03P_3 IO_L03P_3 AK32 I/O

3 IO_L04N_3 IO_L04N_3 AJ32 I/O

3 IO_L04P_3 IO_L04P_3 AJ31 I/O

3 IO_L05N_3 IO_L05N_3 AJ34 I/O

3 IO_L05P_3 IO_L05P_3 AJ33 I/O

3 IO_L06N_3 IO_L06N_3 AH30 I/O

3 IO_L06P_3 IO_L06P_3 AH29 I/O

3 IO_L07N_3 IO_L07N_3 AG30 I/O

3 IO_L07P_3 IO_L07P_3 AG29 I/O

3 IO_L08N_3 IO_L08N_3 AG34 I/O

3 IO_L08P_3 IO_L08P_3 AG33 I/O

3 IO_L09N_3 IO_L09N_3 AF29 I/O

3 IO_L09P_3/VREF_3 IO_L09P_3/VREF_3 AF28 VREF

3 IO_L10N_3 IO_L10N_3 AF31 I/O

3 IO_L10P_3 IO_L10P_3 AG31 I/O

3 IO_L11N_3 IO_L11N_3 AF33 I/O

3 IO_L11P_3 IO_L11P_3 AF32 I/O

3 IO_L12N_3 IO_L12N_3 AE26 I/O

3 IO_L12P_3 IO_L12P_3 AF27 I/O

3 IO_L13N_3/VREF_3 IO_L13N_3/VREF_3 AE28 VREF

3 IO_L13P_3 IO_L13P_3 AE27 I/O

3 IO_L14N_3 IO_L14N_3 AE30 I/O

3 IO_L14P_3 IO_L14P_3 AE29 I/O

3 IO_L15N_3 IO_L15N_3 AE32 I/O

3 IO_L15P_3 IO_L15P_3 AE31 I/O

3 IO_L16N_3 IO_L16N_3 AE34 I/O

3 IO_L16P_3 IO_L16P_3 AE33 I/O

3 IO_L17N_3 IO_L17N_3 AD26 I/O

3 IO_L17P_3/VREF_3 IO_L17P_3/VREF_3 AD25 VREF

3 IO_L19N_3 IO_L19N_3 AD34 I/O

3 IO_L19P_3 IO_L19P_3 AD33 I/O

3 IO_L20N_3 IO_L20N_3 AC25 I/O

3 IO_L20P_3 IO_L20P_3 AC24 I/O

3 IO_L21N_3 IO_L21N_3 AC28 I/O

3 IO_L21P_3 IO_L21P_3 AC27 I/O

3 IO_L22N_3 IO_L22N_3 AC30 I/O

3 IO_L22P_3 IO_L22P_3 AC29 I/O

3 IO_L23N_3 IO_L23N_3 AC32 I/O

3 IO_L23P_3/VREF_3 IO_L23P_3/VREF_3 AC31 VREF

3 IO_L24N_3 IO_L24N_3 AB25 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

XC3S5000
Pin Name

FG1156
Pin Number Type
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