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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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power, the configuration data is written to the FPGA using any of five different modes: Master Parallel, Slave Parallel, Master 
Serial, Slave Serial, and Boundary Scan (JTAG). The Master and Slave Parallel modes use an 8-bit-wide SelectMAP port. 

The recommended memory for storing the configuration data is the low-cost Xilinx Platform Flash PROM family, which 
includes the XCF00S PROMs for serial configuration and the higher density XCF00P PROMs for parallel or serial 
configuration.

I/O Capabilities
The SelectIO feature of Spartan-3 devices supports eighteen single-ended standards and eight differential standards as 
listed in Table 2. Many standards support the DCI feature, which uses integrated terminations to eliminate unwanted signal 
reflections.

Table  2: Signal Standards Supported by the Spartan-3 Family

Standard 
Category Description VCCO (V) Class Symbol

(IOSTANDARD)
DCI 

Option

Single-Ended

GTL Gunning Transceiver Logic N/A Terminated GTL Yes

Plus GTLP Yes

HSTL High-Speed Transceiver Logic 1.5 I HSTL_I Yes

III HSTL_III Yes

1.8 I HSTL_I_18 Yes

II HSTL_II_18 Yes

III HSTL_III_18 Yes

LVCMOS Low-Voltage CMOS 1.2 N/A LVCMOS12 No

1.5 N/A LVCMOS15 Yes

1.8 N/A LVCMOS18 Yes

2.5 N/A LVCMOS25 Yes

3.3 N/A LVCMOS33 Yes

LVTTL Low-Voltage Transistor-Transistor Logic 3.3 N/A LVTTL No

PCI Peripheral Component Interconnect 3.0 33 MHz(1) PCI33_3 No

SSTL Stub Series Terminated Logic 1.8 N/A (±6.7 mA) SSTL18_I Yes

N/A (±13.4 mA) SSTL18_II No

2.5 I SSTL2_I Yes

II SSTL2_II Yes

Differential

LDT
(ULVDS)

Lightning Data Transport (HyperTransport™) 
Logic

2.5 N/A LDT_25 No

LVDS Low-Voltage Differential Signaling Standard LVDS_25 Yes

Bus BLVDS_25 No

Extended Mode LVDSEXT_25 Yes

LVPECL Low-Voltage Positive Emitter-Coupled Logic 2.5 N/A LVPECL_25 No

RSDS Reduced-Swing Differential Signaling 2.5 N/A RSDS_25 No

HSTL Differential High-Speed Transceiver Logic 1.8 II DIFF_HSTL_II_18 Yes

SSTL Differential Stub Series Terminated Logic 2.5 II DIFF_SSTL2_II Yes

Notes: 
1. 66 MHz PCI is not supported by the Xilinx IP core although PCI66_3 is an available I/O standard.

http://www.xilinx.com
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Supply Voltages for the IOBs

Three different supplies power the IOBs: 

• The VCCO supplies, one for each of the FPGA’s I/O banks, power the output drivers, except when using the GTL and 
GTLP signal standards. The voltage on the VCCO pins determines the voltage swing of the output signal. 

• VCCINT is the main power supply for the FPGA’s internal logic. 

• The VCCAUX is an auxiliary source of power, primarily to optimize the performance of various FPGA functions such as 
I/O switching. 

The I/Os During Power-On, Configuration, and User Mode

With no power applied to the FPGA, all I/Os are in a high-impedance state. The VCCINT (1.2V), VCCAUX (2.5V), and VCCO 
supplies may be applied in any order. Before power-on can finish, VCCINT, VCCO Bank 4, and VCCAUX must have reached 
their respective minimum recommended operating levels (see Table 29, page 59). At this time, all I/O drivers also will be in 
a high-impedance state. VCCO Bank 4, VCCINT, and VCCAUX serve as inputs to the internal Power-On Reset circuit (POR). 

A Low level applied to the HSWAP_EN input enables pull-up resistors on User I/Os from power-on throughout configuration. 
A High level on HSWAP_EN disables the pull-up resistors, allowing the I/Os to float. If the HSWAP_EN pin is floating, then 
an internal pull-up resistor pulls HSWAP_EN High. As soon as power is applied, the FPGA begins initializing its 
configuration memory. At the same time, the FPGA internally asserts the Global Set-Reset (GSR), which asynchronously 
resets all IOB storage elements to a Low state.

Upon the completion of initialization, INIT_B goes High, sampling the M0, M1, and M2 inputs to determine the configuration 
mode. At this point, the configuration data is loaded into the FPGA. The I/O drivers remain in a high-impedance state (with 
or without pull-up resistors, as determined by the HSWAP_EN input) throughout configuration. 

The Global Three State (GTS) net is released during Start-Up, marking the end of configuration and the beginning of design 
operation in the User mode. At this point, those I/Os to which signals have been assigned go active while all unused I/Os 
remain in a high-impedance state. The release of the GSR net, also part of Start-up, leaves the IOB registers in a Low state 
by default, unless the loaded design reverses the polarity of their respective RS inputs.

In User mode, all internal pull-up resistors on the I/Os are disabled and HSWAP_EN becomes a “don’t care” input. If it is 
desirable to have pull-up or pull-down resistors on I/Os carrying signals, the appropriate symbol—e.g., PULLUP, 
PULLDOWN—must be placed at the appropriate pads in the design. The Bitstream Generator (Bitgen) option UnusedPin 
available in the Xilinx development software determines whether unused I/Os collectively have pull-up resistors, pull-down 
resistors, or no resistors in User mode.

CLB Overview
For more details on the CLBs, refer to the chapter entitled “Using Configurable Logic Blocks” in UG331.

The Configurable Logic Blocks (CLBs) constitute the main logic resource for implementing synchronous as well as 
combinatorial circuits. Each CLB comprises four interconnected slices, as shown in Figure 11. These slices are grouped in 
pairs. Each pair is organized as a column with an independent carry chain. 

The nomenclature that the FPGA Editor—part of the Xilinx development software—uses to designate slices is as follows: 
The letter ‘X’ followed by a number identifies columns of slices. The ‘X’ number counts up in sequence from the left side of 
the die to the right. The letter ‘Y’ followed by a number identifies the position of each slice in a pair as well as indicating the 
CLB row. The ‘Y’ number counts slices starting from the bottom of the die according to the sequence: 0, 1, 0, 1 (the first CLB 
row); 2, 3, 2, 3 (the second CLB row); etc. Figure 11 shows the CLB located in the lower left-hand corner of the die. Slices 
X0Y0 and X0Y1 make up the column-pair on the left where as slices X1Y0 and X1Y1 make up the column-pair on the right. 
For each CLB, the term “left-hand” (or SLICEM) indicates the pair of slices labeled with an even ‘X’ number, such as X0, and 
the term “right-hand” (or SLICEL) designates the pair of slices with an odd ‘X’ number, e.g., X1.

http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
http://www.xilinx.com
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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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Digital Clock Manager (DCM)
Spartan-3 devices provide flexible, complete control over clock frequency, phase shift and skew through the use of the DCM 
feature. To accomplish this, the DCM employs a Delay-Locked Loop (DLL), a fully digital control system that uses feedback 
to maintain clock signal characteristics with a high degree of precision despite normal variations in operating temperature 
and voltage. This section provides a fundamental description of the DCM. For further information, refer to the chapter 
entitled “Using Digital Clock Managers” in UG331.

Each member of the Spartan-3 family has four DCMs, except the smallest, the XC3S50, which has two DCMs. The DCMs 
are located at the ends of the outermost Block RAM column(s). See Figure 1, page 3. The Digital Clock Manager is placed 
in a design as the “DCM” primitive.

The DCM supports three major functions: 

• Clock-skew Elimination: Clock skew describes the extent to which clock signals may, under normal circumstances, 
deviate from zero-phase alignment. It occurs when slight differences in path delays cause the clock signal to arrive at 
different points on the die at different times. This clock skew can increase set-up and hold time requirements as well as 
clock-to-out time, which may be undesirable in applications operating at a high frequency, when timing is critical. The 
DCM eliminates clock skew by aligning the output clock signal it generates with another version of the clock signal that 
is fed back. As a result, the two clock signals establish a zero-phase relationship. This effectively cancels out clock 
distribution delays that may lie in the signal path leading from the clock output of the DCM to its feedback input.

• Frequency Synthesis: Provided with an input clock signal, the DCM can generate a wide range of different output 
clock frequencies. This is accomplished by either multiplying and/or dividing the frequency of the input clock signal by 
any of several different factors.

X-Ref Target - Figure 18

Figure 18: Embedded Multiplier Primitives

Table  15: Embedded Multiplier Primitives Descriptions

Signal 
Name Direction Function

A[17:0] Input Apply one 18-bit multiplicand to these inputs. The MULT18X18S primitive requires a setup time before the 
enabled rising edge of CLK.

B[17:0] Input Apply the other 18-bit multiplicand to these inputs. The MULT18X18S primitive requires a setup time before 
the enabled rising edge of CLK.

P[35:0] Output The output on the P bus is a 36-bit product of the multiplicands A and B. In the case of the MULT18X18S 
primitive, an enabled rising CLK edge updates the P bus.

CLK Input(1) CLK is only an input to the MULT18X18S primitive. The clock signal applied to this input, when enabled by 
CE, updates the output register that drives the P bus.

CE Input(1) CE is only an input to the MULT18X18S primitive. Enable for the CLK signal. Asserting this input enables the 
CLK signal to update the P bus.

RST Input(1) RST is only an input to the MULT18X18S primitive. Asserting this input resets the output register on an 
enabled, rising CLK edge, forcing the P bus to all zeroes.

Notes: 
1. The control signals CLK, CE and RST have the option of inverted polarity.

DS099-2_17_091510
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The output frequency (fCLKFX) can be expressed as a function of the incoming clock frequency (fCLKIN) as follows:

fCLKFX = fCLKIN(CLKFX_MULTIPLY/CLKFX_DIVIDE) Equation 3

Regarding the two attributes, it is possible to assign any combination of integer values, provided that two conditions are met:

• The two values fall within their corresponding ranges, as specified in Table 18.

• The fCLKFX frequency calculated from the above expression accords with the DCM’s operating frequency 
specifications.

For example, if CLKFX_MULTIPLY = 5 and CLKFX_DIVIDE = 3, then the frequency of the output clock signal would be 5/3 
that of the input clock signal.

DFS Frequency Modes

The DFS supports two operating modes, High Frequency and Low Frequency, with each specified over a different clock 
frequency range. The DFS_FREQUENCY_MODE attribute chooses between the two modes. When the attribute is set to 
LOW, the Low Frequency mode permits the two DFS outputs to operate over a low-to-moderate frequency range. When the 
attribute is set to HIGH, the High Frequency mode allows both these outputs to operate at the highest possible frequencies. 

DFS With or Without the DLL

The DFS component can be used with or without the DLL component:

Without the DLL, the DFS component multiplies or divides the CLKIN signal frequency according to the respective 
CLKFX_MULTIPLY and CLKFX_DIVIDE values, generating a clock with the new target frequency on the CLKFX and 
CLKFX180 outputs. Though classified as belonging to the DLL component, the CLKIN input is shared with the DFS 
component. This case does not employ feedback loop; therefore, it cannot correct for clock distribution delay.

With the DLL, the DFS operates as described in the preceding case, only with the additional benefit of eliminating the clock 
distribution delay. In this case, a feedback loop from the CLK0 output to the CLKFB input must be present.

The DLL and DFS components work together to achieve this phase correction as follows: Given values for the 
CLKFX_MULTIPLY and CLKFX_DIVIDE attributes, the DLL selects the delay element for which the output clock edge 
coincides with the input clock edge whenever mathematically possible. For example, when CLKFX_MULTIPLY = 5 and 
CLKFX_DIVIDE = 3, the input and output clock edges will coincide every three input periods, which is equivalent in time to 
five output periods.

Smaller CLKFX_MULTIPLY and CLKFX_DIVIDE values achieve faster lock times. With no factors common to the two 
attributes, alignment will occur once with every number of cycles equal to the CLKFX_DIVIDE value. Therefore, it is 
recommended that the user reduce these values by factoring wherever possible. For example, given CLKFX_MULTIPLY = 9 
and CLKFX_DIVIDE = 6, removing a factor of three yields CLKFX_MULTIPLY = 3 and CLKFX_DIVIDE = 2. While both 
value-pairs will result in the multiplication of clock frequency by 3/2, the latter value-pair will enable the DLL to lock more 
quickly.

Table  18: DFS Attributes

Attribute Description Values

DFS_FREQUENCY_MODE Chooses between High Frequency and Low Frequency modes Low, High

CLKFX_MULTIPLY Frequency multiplier constant Integer from 2 to 32

CLKFX_DIVIDE Frequency divisor constant Integer from 1 to 32

Table  19: DFS Signals

Signal Direction Description

CLKFX Output Multiplies the CLKIN frequency by the attribute-value ratio (CLKFX_MULTIPLY/CLKFX_DIVIDE) to 
generate a clock signal with a new target frequency.

CLKFX180 Output Generates a clock signal with same frequency as CLKFX, only shifted 180° out-of-phase.

http://www.xilinx.com
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Miscellaneous DCM Timing

Table  64: Miscellaneous DCM Timing

Symbol Description
DLL 

Frequency 
Mode

Temperature Range
Units

Commercial Industrial

DCM_INPUT_CLOCK_STOP Maximum duration that the CLKIN and 
CLKFB signals can be stopped(1,2)

Any 100 100 ms

DCM_RST_PW_MIN Minimum duration of a RST pulse width Any 3 3 CLKIN
cycles

DCM_RST_PW_MAX(3) Maximum duration of a RST pulse width(1,2) Low N/A N/A seconds

High N/A 10 seconds

DCM_CONFIG_LAG_TIME(4) Maximum duration from VCCINT applied to 
FPGA configuration successfully completed 
(DONE pin goes High) and clocks applied to 
DCM DLL(1,2)

Low N/A N/A minutes

High N/A 10 minutes

Notes: 
1. These limits only apply to applications that use the DCM DLL outputs (CLK0, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV). 

The DCM DFS outputs (CLKFX, CLKFX180) are unaffected. Required due to effects of device cooling: see “Momentarily Stopping CLKIN” 
in Chapter 3 of UG331.

2. Industrial-temperature applications that use the DLL in High-Frequency mode must use a continuous or increasing operating frequency. The 
DLL under these conditions does not support reducing the operating frequency once establishing an initial operating frequency.

3. This specification is equivalent to the Virtex-4 FPGA DCM_RESET specification.
4. This specification is equivalent to the Virtex-4 FPGA TCONFIG specification.

http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
http://www.xilinx.com
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X-Ref Target - Figure 39

Figure 39: JTAG Waveforms

Table  68: Timing for the JTAG Test Access Port

Symbol Description
All Speed Grades

Units
Min Max

Clock-to-Output Times

TTCKTDO The time from the falling transition on the TCK pin to data appearing at 
the TDO pin

1.0 11.0 ns

Setup Times

TTDITCK The time from the setup of data at the TDI pin to the rising transition at 
the TCK pin

7.0 – ns

TTMSTCK The time from the setup of a logic level at the TMS pin to the rising 
transition at the TCK pin

7.0 – ns

Hold Times

TTCKTDI The time from the rising transition at the TCK pin to the point when data 
is last held at the TDI pin

0 – ns

TTCKTMS The time from the rising transition at the TCK pin to the point when a logic 
level is last held at the TMS pin

0 – ns

Clock Timing

TTCKH TCK pin High pulse width 5 ∞ ns

TTCKL TCK pin Low pulse width 5 ∞ ns

FTCK Frequency of the TCK signal JTAG Configuration 0 33 MHz

Boundary-Scan 0 25 MHz

Notes: 
1. The numbers in this table are based on the operating conditions set forth in Table 32.
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TDI

TDO

(Input)

(Input)

(Input)

(Output)
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I/Os with Lxxy_# are part of a differential output pair. ‘L’ indicates differential output capability. The “xx” field is a two-digit 
integer, unique to each bank that identifies a differential pin-pair. The ‘y’ field is either ‘P’ for the true signal or ‘N’ for the 
inverted signal in the differential pair. The ‘#’ field is the I/O bank number.

Pin Definitions

Table 70 provides a brief description of each pin listed in the Spartan-3 FPGA pinout tables and package footprint diagrams. 
Pins are categorized by their pin type, as listed in Table 69. See Detailed, Functional Pin Descriptions for more information.

VREF Dual-purpose pin that is either a user-I/O pin or, along with all other VREF pins in 
the same bank, provides a reference voltage input for certain I/O standards. If used 
for a reference voltage within a bank, all VREF pins within the bank must be 
connected.

IO/VREF_#
IO_Lxxy_#/VREF_#

GND Dedicated ground pin. The number of GND pins depends on the package used. All 
must be connected.

GND

VCCAUX Dedicated auxiliary power supply pin. The number of VCCAUX pins depends on the 
package used. All must be connected to +2.5V.

VCCAUX

VCCINT Dedicated internal core logic power supply pin. The number of VCCINT pins 
depends on the package used. All must be connected to +1.2V.

VCCINT

VCCO Dedicated I/O bank, output buffer power supply pin. Along with other VCCO pins in 
the same bank, this pin supplies power to the output buffers within the I/O bank and 
sets the input threshold voltage for some I/O standards.

VCCO_#
CP132 and TQ144 Packages Only:
VCCO_LEFT, VCCO_TOP, 
VCCO_RIGHT, VCCO_BOTTOM

GCLK Dual-purpose pin that is either a user-I/O pin or an input to a specific global buffer 
input. Every package has eight dedicated GCLK pins.

IO_Lxxy_#/GCLK0, 
IO_Lxxy_#/GCLK1, 
IO_Lxxy_#/GCLK2, 
IO_Lxxy_#/GCLK3, 
IO_Lxxy_#/GCLK4, 
IO_Lxxy_#/GCLK5, 
IO_Lxxy_#/GCLK6, 
IO_Lxxy_#/GCLK7

N.C. This package pin is not connected in this specific device/package combination but 
may be connected in larger devices in the same package.

N.C.

Notes: 
1. # = I/O bank number, an integer between 0 and 7.

Table  69: Types of Pins on Spartan-3 FPGAs (Cont’d)

Pin Type/ 
Color Code Description Pin Name

http://www.xilinx.com
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User I/Os by Bank

Table 92 indicates how the available user-I/O pins are distributed between the eight I/O banks on the TQ144 package.

Table  92: User I/Os Per Bank in TQ144 Package

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

I/O DUAL DCI VREF GCLK

Top
0 10 5 0 2 1 2

1 9 4 0 2 1 2

Right
2 14 10 0 2 2 0

3 15 11 0 2 2 0

Bottom
4 11 0 6 2 1 2

5 9 0 6 0 1 2

Left
6 14 10 0 2 2 0

7 15 11 0 2 2 0

http://www.xilinx.com
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1 IO_L10N_1/VREF_1 A13 VREF

1 IO_L10P_1 B13 I/O

1 IO_L27N_1 B12 I/O

1 IO_L27P_1 C12 I/O

1 IO_L28N_1 D11 I/O

1 IO_L28P_1 E11 I/O

1 IO_L29N_1 B11 I/O

1 IO_L29P_1 C11 I/O

1 IO_L30N_1 D10 I/O

1 IO_L30P_1 E10 I/O

1 IO_L31N_1/VREF_1 A10 VREF

1 IO_L31P_1 B10 I/O

1 IO_L32N_1/GCLK5 C9 GCLK

1 IO_L32P_1/GCLK4 D9 GCLK

1 VCCO_1 E9 VCCO

1 VCCO_1 F9 VCCO

1 VCCO_1 F10 VCCO

2 IO G16 I/O

2 IO_L01N_2/VRP_2 B16 DCI

2 IO_L01P_2/VRN_2 C16 DCI

2 IO_L16N_2 C15 I/O

2 IO_L16P_2 D14 I/O

2 IO_L17N_2 D15 I/O

2 IO_L17P_2/VREF_2 D16 VREF

2 IO_L19N_2 E13 I/O

2 IO_L19P_2 E14 I/O

2 IO_L20N_2 E15 I/O

2 IO_L20P_2 E16 I/O

2 IO_L21N_2 F12 I/O

2 IO_L21P_2 F13 I/O

2 IO_L22N_2 F14 I/O

2 IO_L22P_2 F15 I/O

2 IO_L23N_2/VREF_2 G12 VREF

2 IO_L23P_2 G13 I/O

2 IO_L24N_2 G14 I/O

2 IO_L24P_2 G15 I/O

2 IO_L39N_2 H13 I/O

2 IO_L39P_2 H14 I/O

2 IO_L40N_2 H15 I/O

2 IO_L40P_2/VREF_2 H16 VREF

Table  96: FT256 Package Pinout (Cont’d)

Bank XC3S200, XC3S400, XC3S1000
Pin Name

FT256 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_L01P_7/VRN_7 IO_L01P_7/VRN_7 IO_L01P_7/VRN_7 IO_L01P_7/VRN_7 IO_L01P_7/VRN_7 F6 DCI

7 IO_L02N_7 IO_L02N_7 IO_L02N_7 IO_L02N_7 IO_L02N_7 E3 I/O

7 IO_L02P_7 IO_L02P_7 IO_L02P_7 IO_L02P_7 IO_L02P_7 E4 I/O

7 IO_L03N_7/VREF_7 IO_L03N_7/VREF_7 IO_L03N_7/VREF_7 IO_L03N_7/VREF_7 IO_L03N_7/VREF_7 D1 VREF

7 IO_L03P_7 IO_L03P_7 IO_L03P_7 IO_L03P_7 IO_L03P_7 D2 I/O

7 N.C. () IO_L05N_7 IO_L05N_7 IO_L05N_7 IO_L05N_7 G6 I/O

7 N.C. () IO_L05P_7 IO_L05P_7 IO_L05P_7 IO_L05P_7 G7 I/O

7 N.C. () IO_L06N_7 IO_L06N_7 IO_L06N_7 IO_L06N_7 E1 I/O

7 N.C. () IO_L06P_7 IO_L06P_7 IO_L06P_7 IO_L06P_7 E2 I/O

7 N.C. () IO_L07N_7 IO_L07N_7 IO_L07N_7 IO_L07N_7 F3 I/O

7 N.C. () IO_L07P_7 IO_L07P_7 IO_L07P_7 IO_L07P_7 F4 I/O

7 N.C. () IO_L08N_7 IO_L08N_7 IO_L08N_7 IO_L08N_7 G4 I/O

7 N.C. () IO_L08P_7 IO_L08P_7 IO_L08P_7 IO_L08P_7 G5 I/O

7 N.C. () IO_L09N_7 IO_L09N_7 IO_L09N_7 IO_L09N_7 F1 I/O

7 N.C. () IO_L09P_7 IO_L09P_7 IO_L09P_7 IO_L09P_7 F2 I/O

7 N.C. () IO_L10N_7 IO_L10N_7 IO_L10N_7 IO_L10N_7 H6 I/O

7 N.C. () IO_L10P_7/VREF_7 IO_L10P_7/VREF_7 IO_L10P_7/VREF_7 IO_L10P_7/VREF_7 H7 VREF

7 IO_L14N_7 IO_L14N_7 IO_L14N_7 IO_L14N_7 IO_L14N_7 G1 I/O

7 IO_L14P_7 IO_L14P_7 IO_L14P_7 IO_L14P_7 IO_L14P_7 G2 I/O

7 IO_L16N_7 IO_L16N_7 IO_L16N_7 IO_L16N_7 IO_L16N_7 J6 I/O

7 IO_L16P_7/VREF_7 IO_L16P_7/VREF_7 IO_L16P_7/VREF_7 IO_L16P_7/VREF_7 IO_L16P_7/VREF_7 H5 VREF

7 IO_L17N_7 IO_L17N_7 IO_L17N_7 IO_L17N_7 IO_L17N_7 H3 I/O

7 IO_L17P_7 IO_L17P_7 IO_L17P_7 IO_L17P_7 IO_L17P_7 H4 I/O

7 IO_L19N_7/VREF_7 IO_L19N_7/VREF_7 IO_L19N_7/VREF_7 IO_L19N_7/VREF_7 IO_L19N_7/VREF_7 H1 VREF

7 IO_L19P_7 IO_L19P_7 IO_L19P_7 IO_L19P_7 IO_L19P_7 H2 I/O

7 IO_L20N_7 IO_L20N_7 IO_L20N_7 IO_L20N_7 IO_L20N_7 K7 I/O

7 IO_L20P_7 IO_L20P_7 IO_L20P_7 IO_L20P_7 IO_L20P_7 J7 I/O

7 IO_L21N_7 IO_L21N_7 IO_L21N_7 IO_L21N_7 IO_L21N_7 J4 I/O

7 IO_L21P_7 IO_L21P_7 IO_L21P_7 IO_L21P_7 IO_L21P_7 J5 I/O

7 IO_L22N_7 IO_L22N_7 IO_L22N_7 IO_L22N_7 IO_L22N_7 J2 I/O

7 IO_L22P_7 IO_L22P_7 IO_L22P_7 IO_L22P_7 IO_L22P_7 J3 I/O

7 IO_L23N_7 IO_L23N_7 IO_L23N_7 IO_L23N_7 IO_L23N_7 K5 I/O

7 IO_L23P_7 IO_L23P_7 IO_L23P_7 IO_L23P_7 IO_L23P_7 K6 I/O

7 IO_L24N_7 IO_L24N_7 IO_L24N_7 IO_L24N_7 IO_L24N_7 K3 I/O

7 IO_L24P_7 IO_L24P_7 IO_L24P_7 IO_L24P_7 IO_L24P_7 K4 I/O

7 IO_L26N_7 IO_L26N_7 IO_L26N_7 IO_L26N_7 IO_L26N_7 K1 I/O

7 IO_L26P_7 IO_L26P_7 IO_L26P_7 IO_L26P_7 IO_L26P_7 K2 I/O

7 IO_L27N_7 IO_L27N_7 IO_L27N_7 IO_L27N_7 IO_L27N_7 L7 I/O

7 IO_L27P_7/VREF_7 IO_L27P_7/VREF_7 IO_L27P_7/VREF_7 IO_L27P_7/VREF_7 IO_L27P_7/VREF_7 L8 VREF

7 IO_L28N_7 IO_L28N_7 IO_L28N_7 IO_L28N_7 IO_L28N_7 L5 I/O

7 IO_L28P_7 IO_L28P_7 IO_L28P_7 IO_L28P_7 IO_L28P_7 L6 I/O

7 IO_L29N_7 IO_L29N_7 IO_L29N_7 IO_L29N_7 IO_L29N_7 L1 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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1 IO_L05P_1 IO_L05P_1 F25 I/O

1 IO_L06N_1/VREF_1 IO_L06N_1/VREF_1 C24 VREF

1 IO_L06P_1 IO_L06P_1 D24 I/O

1 IO_L07N_1 IO_L07N_1 A24 I/O

1 IO_L07P_1 IO_L07P_1 B24 I/O

1 IO_L08N_1 IO_L08N_1 H23 I/O

1 IO_L08P_1 IO_L08P_1 G24 I/O

1 IO_L09N_1 IO_L09N_1 F23 I/O

1 IO_L09P_1 IO_L09P_1 G23 I/O

1 IO_L10N_1/VREF_1 IO_L10N_1/VREF_1 C23 VREF

1 IO_L10P_1 IO_L10P_1 D23 I/O

1 IO_L11N_1 IO_L11N_1 A23 I/O

1 IO_L11P_1 IO_L11P_1 B23 I/O

1 IO_L12N_1 IO_L12N_1 H22 I/O

1 IO_L12P_1 IO_L12P_1 J22 I/O

1 IO_L13N_1 IO_L13N_1 F22 I/O

1 IO_L13P_1 IO_L13P_1 E23 I/O

1 IO_L14N_1 IO_L14N_1 D22 I/O

1 IO_L14P_1 IO_L14P_1 E22 I/O

1 IO_L15N_1 IO_L15N_1 A22 I/O

1 IO_L15P_1 IO_L15P_1 B22 I/O

1 IO_L16N_1 IO_L16N_1 F21 I/O

1 IO_L16P_1 IO_L16P_1 G21 I/O

1 IO_L17N_1/VREF_1 IO_L17N_1/VREF_1 B21 VREF

1 IO_L17P_1 IO_L17P_1 C21 I/O

1 IO_L18N_1 IO_L18N_1 G20 I/O

1 IO_L18P_1 IO_L18P_1 H20 I/O

1 IO_L19N_1 IO_L19N_1 E20 I/O

1 IO_L19P_1 IO_L19P_1 F20 I/O

1 IO_L20N_1 IO_L20N_1 C20 I/O

1 IO_L20P_1 IO_L20P_1 D20 I/O

1 IO_L21N_1 IO_L21N_1 A20 I/O

1 IO_L21P_1 IO_L21P_1 B20 I/O

1 IO_L22N_1 IO_L22N_1 J19 I/O

1 IO_L22P_1 IO_L22P_1 K19 I/O

1 IO_L23N_1 IO_L23N_1 G19 I/O

1 IO_L23P_1 IO_L23P_1 H19 I/O

1 IO_L24N_1 IO_L24N_1 E19 I/O

1 IO_L24P_1 IO_L24P_1 F19 I/O

1 IO_L25N_1 IO_L25N_1 C19 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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1 IO_L25P_1 IO_L25P_1 D19 I/O

1 IO_L26N_1 IO_L26N_1 A19 I/O

1 IO_L26P_1 IO_L26P_1 B19 I/O

1 IO_L27N_1 IO_L27N_1 F17 I/O

1 IO_L27P_1 IO_L27P_1 G17 I/O

1 IO_L28N_1 IO_L28N_1 B17 I/O

1 IO_L28P_1 IO_L28P_1 C17 I/O

1 IO_L29N_1 IO_L29N_1 J16 I/O

1 IO_L29P_1 IO_L29P_1 K16 I/O

1 IO_L30N_1 IO_L30N_1 G16 I/O

1 IO_L30P_1 IO_L30P_1 H16 I/O

1 IO_L31N_1/VREF_1 IO_L31N_1/VREF_1 D16 VREF

1 IO_L31P_1 IO_L31P_1 E16 I/O

1 IO_L32N_1/GCLK5 IO_L32N_1/GCLK5 B16 GCLK

1 IO_L32P_1/GCLK4 IO_L32P_1/GCLK4 C16 GCLK

1 N.C. () IO_L37N_1 H18 I/O

1 N.C. () IO_L37P_1 J18 I/O

1 N.C. () IO_L38N_1 D18 I/O

1 N.C. () IO_L38P_1 E18 I/O

1 N.C. () IO_L39N_1 A18 I/O

1 N.C. () IO_L39P_1 B18 I/O

1 N.C. () IO_L40N_1 K17 I/O

1 N.C. () IO_L40P_1 K18 I/O

1 VCCO_1 VCCO_1 L17 VCCO

1 VCCO_1 VCCO_1 C18 VCCO

1 VCCO_1 VCCO_1 G18 VCCO

1 VCCO_1 VCCO_1 L18 VCCO

1 VCCO_1 VCCO_1 L19 VCCO

1 VCCO_1 VCCO_1 J20 VCCO

1 VCCO_1 VCCO_1 C22 VCCO

1 VCCO_1 VCCO_1 G22 VCCO

1 VCCO_1 VCCO_1 E24 VCCO

1 VCCO_1 VCCO_1 C26 VCCO

2 IO IO J25 I/O

2 IO_L01N_2/VRP_2 IO_L01N_2/VRP_2 C29 DCI

2 IO_L01P_2/VRN_2 IO_L01P_2/VRN_2 C30 DCI

2 IO_L02N_2 IO_L02N_2 D27 I/O

2 IO_L02P_2 IO_L02P_2 D28 I/O

2 IO_L03N_2/VREF_2 IO_L03N_2/VREF_2 D29 VREF

2 IO_L03P_2 IO_L03P_2 D30 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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2 VCCO_2 VCCO_2 J28 VCCO

2 VCCO_2 VCCO_2 N28 VCCO

3 IO IO AB25 I/O

3 IO_L01N_3/VRP_3 IO_L01N_3/VRP_3 AH30 DCI

3 IO_L01P_3/VRN_3 IO_L01P_3/VRN_3 AH29 DCI

3 IO_L02N_3/VREF_3 IO_L02N_3/VREF_3 AG28 VREF

3 IO_L02P_3 IO_L02P_3 AG27 I/O

3 IO_L03N_3 IO_L03N_3 AG30 I/O

3 IO_L03P_3 IO_L03P_3 AG29 I/O

3 IO_L04N_3 IO_L04N_3 AF30 I/O

3 IO_L04P_3 IO_L04P_3 AF29 I/O

3 IO_L05N_3 IO_L05N_3 AE26 I/O

3 IO_L05P_3 IO_L05P_3 AF27 I/O

3 IO_L06N_3 IO_L06N_3 AE29 I/O

3 IO_L06P_3 IO_L06P_3 AE28 I/O

3 IO_L07N_3 IO_L07N_3 AD28 I/O

3 IO_L07P_3 IO_L07P_3 AD27 I/O

3 IO_L08N_3 IO_L08N_3 AD30 I/O

3 IO_L08P_3 IO_L08P_3 AD29 I/O

3 IO_L09N_3 IO_L09N_3 AC24 I/O

3 IO_L09P_3/VREF_3 IO_L09P_3/VREF_3 AD25 VREF

3 IO_L10N_3 IO_L10N_3 AC26 I/O

3 IO_L10P_3 IO_L10P_3 AC25 I/O

3 IO_L11N_3 IO_L11N_3 AC28 I/O

3 IO_L11P_3 IO_L11P_3 AC27 I/O

3 IO_L13N_3/VREF_3 IO_L13N_3/VREF_3 AC30 VREF

3 IO_L13P_3 IO_L13P_3 AC29 I/O

3 IO_L14N_3 IO_L14N_3 AB27 I/O

3 IO_L14P_3 IO_L14P_3 AB26 I/O

3 IO_L15N_3 IO_L15N_3 AB30 I/O

3 IO_L15P_3 IO_L15P_3 AB29 I/O

3 IO_L16N_3 IO_L16N_3 AA22 I/O

3 IO_L16P_3 IO_L16P_3 AB23 I/O

3 IO_L17N_3 IO_L17N_3 AA25 I/O

3 IO_L17P_3/VREF_3 IO_L17P_3/VREF_3 AA24 VREF

3 IO_L19N_3 IO_L19N_3 AA29 I/O

3 IO_L19P_3 IO_L19P_3 AA28 I/O

3 IO_L20N_3 IO_L20N_3 Y21 I/O

3 IO_L20P_3 IO_L20P_3 AA21 I/O

3 IO_L21N_3 IO_L21N_3 Y24 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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4 IO_L31P_4/DOUT/BUSY IO_L31P_4/DOUT/BUSY AH16 DUAL

4 IO_L32N_4/GCLK1 IO_L32N_4/GCLK1 AJ16 GCLK

4 IO_L32P_4/GCLK0 IO_L32P_4/GCLK0 AK16 GCLK

4 N.C. () IO_L33N_4 AH25 I/O

4 N.C. () IO_L33P_4 AJ25 I/O

4 N.C. () IO_L34N_4 AE25 I/O

4 N.C. () IO_L34P_4 AE24 I/O

4 N.C. () IO_L35N_4 AG24 I/O

4 N.C. () IO_L35P_4 AH24 I/O

4 N.C. () IO_L38N_4 AJ24 I/O

4 N.C. () IO_L38P_4 AK24 I/O

4 VCCO_4 VCCO_4 Y17 VCCO

4 VCCO_4 VCCO_4 Y18 VCCO

4 VCCO_4 VCCO_4 AD18 VCCO

4 VCCO_4 VCCO_4 AH18 VCCO

4 VCCO_4 VCCO_4 Y19 VCCO

4 VCCO_4 VCCO_4 AB20 VCCO

4 VCCO_4 VCCO_4 AD22 VCCO

4 VCCO_4 VCCO_4 AH22 VCCO

4 VCCO_4 VCCO_4 AF24 VCCO

4 VCCO_4 VCCO_4 AH26 VCCO

5 IO IO AE6 I/O

5 IO IO AB10 I/O

5 IO IO AA11 I/O

5 IO IO AA15 I/O

5 IO IO AE15 I/O

5 IO/VREF_5 IO/VREF_5 AH4 VREF

5 IO/VREF_5 IO/VREF_5 AK15 VREF

5 IO_L01N_5/RDWR_B IO_L01N_5/RDWR_B AK4 DUAL

5 IO_L01P_5/CS_B IO_L01P_5/CS_B AJ4 DUAL

5 IO_L02N_5 IO_L02N_5 AK5 I/O

5 IO_L02P_5 IO_L02P_5 AJ5 I/O

5 IO_L03N_5 IO_L03N_5 AF6 I/O

5 IO_L03P_5 IO_L03P_5 AG5 I/O

5 IO_L04N_5 IO_L04N_5 AJ6 I/O

5 IO_L04P_5 IO_L04P_5 AH6 I/O

5 IO_L05N_5 IO_L05N_5 AE7 I/O

5 IO_L05P_5 IO_L05P_5 AD7 I/O

5 IO_L06N_5 IO_L06N_5 AH7 I/O

5 IO_L06P_5 IO_L06P_5 AG7 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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2 IO_L19N_2 IO_L19N_2 M29 I/O

2 IO_L19P_2 IO_L19P_2 M30 I/O

2 IO_L20N_2 IO_L20N_2 M31 I/O

2 IO_L20P_2 IO_L20P_2 M32 I/O

2 IO_L21N_2 IO_L21N_2 M26 I/O

2 IO_L21P_2 IO_L21P_2 N25 I/O

2 IO_L22N_2 IO_L22N_2 N27 I/O

2 IO_L22P_2 IO_L22P_2 N28 I/O

2 IO_L23N_2/VREF_2 IO_L23N_2VREF_2 N31 VREF

2 IO_L23P_2 IO_L23P_2 N32 I/O

2 IO_L24N_2 IO_L24N_2 N24 I/O

2 IO_L24P_2 IO_L24P_2 P24 I/O

2 IO_L26N_2 IO_L26N_2 P29 I/O

2 IO_L26P_2 IO_L26P_2 P30 I/O

2 IO_L27N_2 IO_L27N_2 P31 I/O

2 IO_L27P_2 IO_L27P_2 P32 I/O

2 IO_L28N_2 IO_L28N_2 P33 I/O

2 IO_L28P_2 IO_L28P_2 P34 I/O

2 IO_L29N_2 IO_L29N_2 R24 I/O

2 IO_L29P_2 IO_L29P_2 R25 I/O

2 IO_L30N_2 IO_L30N_2 R28 I/O

2 IO_L30P_2 IO_L30P_2 R29 I/O

2 IO_L31N_2 IO_L31N_2 R31 I/O

2 IO_L31P_2 IO_L31P_2 R32 I/O

2 IO_L32N_2 IO_L32N_2 R33 I/O

2 IO_L32P_2 IO_L32P_2 R34 I/O

2 IO_L33N_2 IO_L33N_2 R26 I/O

2 IO_L33P_2 IO_L33P_2 T25 I/O

2 IO_L34N_2/VREF_2 IO_L34N_2/VREF_2 T28 VREF

2 IO_L34P_2 IO_L34P_2 T29 I/O

2 IO_L35N_2 IO_L35N_2 T32 I/O

2 IO_L35P_2 IO_L35P_2 T33 I/O

2 IO_L37N_2 IO_L37N_2 U27 I/O

2 IO_L37P_2 IO_L37P_2 U28 I/O

2 IO_L38N_2 IO_L38N_2 U29 I/O

2 IO_L38P_2 IO_L38P_2 U30 I/O

2 IO_L39N_2 IO_L39N_2 U31 I/O

2 IO_L39P_2 IO_L39P_2 U32 I/O

2 IO_L40N_2 IO_L40N_2 U33 I/O

2 IO_L40P_2/VREF_2 IO_L40P_2/VREF_2 U34 VREF

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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7 IO_L45P_7 IO_L45P_7 M2 I/O

7 IO_L46N_7 IO_L46N_7 N7 I/O

7 IO_L46P_7 IO_L46P_7 N8 I/O

7 N.C. () IO_L47N_7 P9 I/O

7 N.C. () IO_L47P_7 P10 I/O

7 IO_L49N_7 IO_L49N_7 P1 I/O

7 IO_L49P_7 IO_L49P_7 P2 I/O

7 IO_L50N_7 IO_L50N_7 R10 I/O

7 IO_L50P_7 IO_L50P_7 R11 I/O

7 N.C. () IO_L51N_7 U11 I/O

7 N.C. () IO_L51P_7 T11 I/O

7 VCCO_7 VCCO_7 D3 VCCO

7 VCCO_7 VCCO_7 H3 VCCO

7 VCCO_7 VCCO_7 H7 VCCO

7 VCCO_7 VCCO_7 L4 VCCO

7 VCCO_7 VCCO_7 L8 VCCO

7 VCCO_7 VCCO_7 N12 VCCO

7 VCCO_7 VCCO_7 N2 VCCO

7 VCCO_7 VCCO_7 N6 VCCO

7 VCCO_7 VCCO_7 P12 VCCO

7 VCCO_7 VCCO_7 R12 VCCO

7 VCCO_7 VCCO_7 R8 VCCO

7 VCCO_7 VCCO_7 T12 VCCO

7 VCCO_7 VCCO_7 T4 VCCO

N/A GND GND A1 GND

N/A GND GND A13 GND

N/A GND GND A16 GND

N/A GND GND A19 GND

N/A GND GND A2 GND

N/A GND GND A22 GND

N/A GND GND A26 GND

N/A GND GND A30 GND

N/A GND GND A33 GND

N/A GND GND A34 GND

N/A GND GND A5 GND

N/A GND GND A9 GND

N/A GND GND AA14 GND

N/A GND GND AA15 GND

N/A GND GND AA16 GND

N/A GND GND AA17 GND

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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Bottom Right Corner 
of FG1156 Package 
(Top View)

Figure 60:  FG1156 Package Footprint (Top View) Continued

VCCINT

I/O      
L51N_3   I/O      I/O      I/O      

L37P_3
I/O      

L37N_3
I/O      

L38P_3
I/O      

L38N_3
I/O      

L39P_3
I/O      

L39N_3
I/O      

L40P_3

I/O      
L40N_3   
VREF_3

VCCINT VCCO_3
I/O      

L51P_3   I/O      
L33N_3

VCCAUX
I/O      

L34P_3   
VREF_3

I/O      
L34N_3

VCCO_3 I/O      
L35P_3

I/O      
L35N_3

VCCINT VCCO_3 I/O      
L50P_3

I/O      
L50N_3

I/O      
L33P_3

VCCO_3 I/O      
L30P_3

I/O      
L30N_3

VCCAUX I/O      
L31P_3

I/O      
L31N_3

I/O      
L32P_3

I/O      
L32N_3

VCCINT VCCO_3 I/O      
L48N_3

I/O      
L49P_3   

I/O      
L49N_3   I/O      

L26P_3
I/O      

L26N_3
I/O      

L27P_3
I/O      

L27N_3
I/O      

L28P_3
I/O      

L28N_3
I/O      

L29P_3
I/O      

L29N_3

VCCINT VCCINT VCCINT VCCINT VCCO_3 I/O      
L48P_3

I/O      
L24N_3

I/O      
L46P_3

I/O      
L46N_3

VCCO_3 I/O      
L47P_3

I/O      
L47N_3

VCCO_3

VCCINT VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCINT
I/O      

L20P_3
I/O      

L20N_3
I/O      

L24P_3
I/O      

L21P_3
I/O      

L21N_3
I/O      

L22P_3
I/O      

L22N_3

I/O      
L23P_3   
VREF_3

I/O      
L23N_3

I/O      
L45P_3

I/O      
L45N_3

I/O I/O I/O
I/O     

L18N_4
I/O

I/O      
L11N_4

DONE
I/O      

L17P_3   
VREF_3

I/O      
L17N_3

VCCO_3
I/O      

L44P_3   
I/O      

L44N_3   VCCO_3 I/O      
L19P_3

I/O      
L19N_3

I/O I/O
I/O      

L23N_4
I/O     

L18P_4
I/O

I/O      
L11P_4

I/O      I/O      
L12N_3

I/O      
L13P_3

I/O      
L13N_3   
VREF_3

I/O      
L14P_3

I/O      
L14N_3

I/O      
L15P_3

I/O      
L15N_3

I/O      
L16P_3

I/O      
L16N_3

I/O      
L29N_4

I/O      
L23P_4

IO        
VREF_4

I/O      
L12N_4

I/O
I/O      

L07N_4

I/O      I/O      
L12P_3

I/O      
L09P_3   
VREF_3

I/O      
L09N_3

I/O      
L10N_3

I/O      
L11P_3

I/O      
L11N_3

I/O      
L29P_4

VCCAUX VCCO_4 I/O     
L19N_4

I/O      
L16N_4

I/O      
L12P_4

VCCO_4 I/O      
L07P_4

I/O I/O VCCO_3 I/O      
L07P_3

I/O      
L07N_3

I/O      
L10P_3

VCCO_3 I/O      
L08P_3

I/O      
L08N_3

I/O      
L30N_4   

D2

I/O      
L27N_4   

DIN      
D0

I/O      
L24N_4

I/O     
L19P_4

I/O      
L16P_4

IO        
VREF_4

I/O      
L39N_4   I/O      

L08N_4
I/O      

L05N_4
VCCO_4 I/O      

L06P_3
I/O      

L06N_3

I/O      
L41P_3   

I/O      
L41N_3   I/O      I/O      

I/O      
L30P_4   

D3

I/O      
L27P_4   

D1

I/O      
L24P_4

I/O     
L20N_4

VCCO_4 I/O      
L13N_4

I/O      
L39P_4   I/O      

L08P_4
I/O      

L05P_4
I/O

I/O      
L35N_4

I/O VCCAUX I/O      
L04P_3

I/O      
L04N_3

I/O      
L05P_3

I/O      
L05N_3

IO        
VREF_4

VCCAUX I/O     
L20P_4

I/O      
L13P_4

VCCAUX I/O
I/O      

L38N_4
I/O      

L35P_4
VCCAUX

N.C. I/O      
L03P_3

I/O      
L03N_3

I/O      
L31N_4   
INIT_B

VCCO_4 I/O      
L25N_4

I/O     
L21N_4

I/O      
L17N_4

I/O      
L14N_4

VCCO_4 I/O      
L09N_4

I/O      
L06N_4   
VREF_4

I/O      
L38P_4

I/O      
L36N_4   I/O      

L33N_4
IO        

VREF_4 CCLK VCCO_3 I/O      
L02P_3

I/O      
L02N_3   
VREF_3

I/O      
L31P_4   
DOUT    
BUSY

I/O      
L28N_4

I/O      
L25P_4

I/O     
L21P_4

I/O      
L17P_4

I/O      
L14P_4

I/O      
L09P_4

I/O      
L06P_4

VCCO_4
I/O      

L36P_4   I/O      
L33P_4

I/O      
L03N_4

VCCO_4
I/O      

L01P_3   
VRN_3

I/O      
L01N_3   
VRP_3

I/O      
L32N_4   
GCLK1

I/O      
L28P_4

I/O      
L26N_4

I/O     
L22N_4   
VREF_4

VCCO_4 I/O      
L15N_4

I/O      
L40N_4   I/O      

L10N_4
I/O

I/O      
L04N_4

I/O      
L37N_4   I/O      

L34N_4
I/O      

L03P_4
I/O      

L02N_4

I/O      
L01N_4   
VRP_4

I/O      
L32P_4   
GCLK0

I/O      
L26P_4   
VREF_4

I/O     
L22P_4

I/O      
L15P_4

I/O      
L40P_4   














 

 

 

 











I/O      
L10P_4

I/O      
L04P_4

I/O      
L37P_4   I/O      

L34P_4
I/O      

L02P_4

I/O      
L01P_4   
VRN_4

GND

GNDGND

GND

GNDGNDGND

GNDGND

GNDGND

GND

GND GND

GND

GND

GND

GNDGNDGNDGND

GNDGNDGNDGND

GNDGNDGNDGND

GNDGNDGNDGND

GND GND GND

GND GND GND

GNDGND

GND

GND

GND

GND

GND

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Bank 4

V

W

Y

A
A

A
B

A
C

A
D

A
E

A
F

A
G

A
H

A
J

A
K

A
L

A
M

A
N

A
P

B
an

k 
3

DS099-4_14d_072903

VCCAUX

http://www.xilinx.com

