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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

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

Applications of Embedded - FPGAs

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

Common Subcategories of Embedded -
FPGAs

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

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Introduction
The Spartan®-3 family of Field-Programmable Gate Arrays 
is specifically designed to meet the needs of high volume, 
cost-sensitive consumer electronic applications. The 
eight-member family offers densities ranging from 50,000 to 
5,000,000 system gates, as shown in Table 1. 

The Spartan-3 family builds on the success of the earlier 
Spartan-IIE family by increasing the amount of logic 
resources, the capacity of internal RAM, the total number of 
I/Os, and the overall level of performance as well as by 
improving clock management functions. Numerous 
enhancements derive from the Virtex®-II platform 
technology. These Spartan-3 FPGA enhancements, 
combined with advanced process technology, deliver more 
functionality and bandwidth per dollar than was previously 
possible, setting new standards in the programmable logic 
industry.

Because of their exceptionally low cost, Spartan-3 FPGAs 
are ideally suited to a wide range of consumer electronics 
applications, including broadband access, home 
networking, display/projection and digital television 
equipment.

The Spartan-3 family is a superior alternative to mask 
programmed ASICs. FPGAs avoid the high initial cost, the 
lengthy development cycles, and the inherent inflexibility of 
conventional ASICs. Also, FPGA programmability permits 
design upgrades in the field with no hardware replacement 
necessary, an impossibility with ASICs.

Features
• Low-cost, high-performance logic solution for high-volume, 

consumer-oriented applications
• Densities up to 74,880 logic cells 

• SelectIO™ interface signaling
• Up to 633 I/O pins
• 622+ Mb/s data transfer rate per I/O
• 18 single-ended signal standards 
• 8 differential I/O standards including LVDS, RSDS
• Termination by Digitally Controlled Impedance
• Signal swing ranging from 1.14V to 3.465V
• Double Data Rate (DDR) support
• DDR, DDR2 SDRAM support up to 333 Mb/s

• Logic resources
• Abundant logic cells with shift register capability
• Wide, fast multiplexers
• Fast look-ahead carry logic
• Dedicated 18 x 18 multipliers
• JTAG logic compatible with IEEE 1149.1/1532 

• SelectRAM™ hierarchical memory
• Up to 1,872 Kbits of total block RAM 
• Up to 520 Kbits of total distributed RAM

• Digital Clock Manager (up to four DCMs)
• Clock skew elimination
• Frequency synthesis
• High resolution phase shifting

• Eight global clock lines and abundant routing
• Fully supported by Xilinx ISE® and WebPACK™ software 

development systems
• MicroBlaze™ and PicoBlaze™ processor, PCI®, 

PCI Express® PIPE Endpoint, and other IP cores
• Pb-free packaging options
• Automotive Spartan-3 XA Family variant

8
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Table  1: Summary of Spartan-3 FPGA Attributes

Device System 
Gates

Equivalent 
Logic Cells(1)

CLB Array 
(One CLB = Four Slices) Distributed 

RAM Bits 
(K=1024)

Block 
RAM Bits 
(K=1024)

Dedicated 
Multipliers DCMs Max. 

User I/O

Maximum 
Differential 

I/O PairsRows Columns Total 
CLBs 

XC3S50(2) 50K 1,728 16 12 192 12K 72K 4 2 124 56

XC3S200(2) 200K 4,320 24 20 480 30K 216K 12 4 173 76

XC3S400(2) 400K 8,064 32 28 896 56K 288K 16 4 264 116

XC3S1000(2) 1M 17,280 48 40 1,920 120K 432K 24 4 391 175

XC3S1500 1.5M 29,952 64 52 3,328 208K 576K 32 4 487 221

XC3S2000 2M 46,080 80 64 5,120 320K 720K 40 4 565 270

XC3S4000 4M 62,208 96 72 6,912 432K 1,728K 96 4 633 300

XC3S5000 5M 74,880 104 80 8,320 520K 1,872K 104 4 633 300

Notes: 
1. Logic Cell = 4-input Look-Up Table (LUT) plus a ‘D’ flip-flop. "Equivalent Logic Cells" equals "Total CLBs" x 8 Logic Cells/CLB x 1.125 effectiveness.
2. These devices are available in Xilinx Automotive versions as described in DS314: Spartan-3 Automotive XA FPGA Family.

http://www.xilinx.com
http://www.xilinx.com/ise
http://www.xilinx.com/webpack
http://www.xilinx.com/microblaze
http://www.xilinx.com/picoblaze
http://www.xilinx.com/xlnx/xebiz/designResources/ip_product_details.jsp?key=DO-DI-PCI32-IP
http://www.xilinx.com/products/ipcenter/DO-DI-PCIE-PIPE.htm
http://www.xilinx.com/ipcenter/
http://www.xilinx.com/products/design_resources/mem_corner/index.htm
http://www.xilinx.com/automotive
http://www.xilinx.com/support/documentation/data_sheets/ds314.pdf
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Arrangement of RAM Blocks on Die

The XC3S50 has one column of block RAM. The Spartan-3 devices ranging from the XC3S200 to XC3S2000 have two 
columns of block RAM. The XC3S4000 and XC3S5000 have four columns. The position of the columns on the die is shown 
in Figure 1, page 3. For a given device, the total available RAM blocks are distributed equally among the columns. Table 12 
shows the number of RAM blocks, the data storage capacity, and the number of columns for each device.

Block RAM and multipliers have interconnects between them that permit simultaneous operation; however, since the 
multiplier shares inputs with the upper data bits of block RAM, the maximum data path width of the block RAM is 18 bits in 
this case.

The Internal Structure of the Block RAM 

The block RAM has a dual port structure. The two identical data ports called A and B permit independent access to the 
common RAM block, which has a maximum capacity of 18,432 bits—or 16,384 bits when no parity lines are used. Each port 
has its own dedicated set of data, control and clock lines for synchronous read and write operations. There are four basic 
data paths, as shown in Figure 13: (1) write to and read from Port A, (2) write to and read from Port B, (3) data transfer from 
Port A to Port B, and (4) data transfer from Port B to Port A.

Block RAM Port Signal Definitions

Representations of the dual-port primitive RAMB16_S[wA]_S[wB] and the single-port primitive RAMB16_S[w] with their 
associated signals are shown in Figure 14. These signals are defined in Table 13.

Table  12: Number of RAM Blocks by Device

Device Total Number 
of RAM Blocks

Total Addressable 
Locations (Bits)

Number of 
Columns

XC3S50 4 73,728 1

XC3S200 12 221,184 2

XC3S400 16 294,912 2

XC3S1000 24 442,368 2

XC3S1500 32 589,824 2

XC3S2000 40 737,280 2

XC3S4000 96 1,769,472 4

XC3S5000 104 1,916,928 4

X-Ref Target - Figure 13

Figure 13: Block RAM Data Paths
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Coarse Phase Shift Outputs of the DLL Component

In addition to CLK0 for zero-phase alignment to the CLKIN signal, the DLL also provides the CLK90, CLK180 and CLK270 
outputs for 90°, 180° and 270° phase-shifted signals, respectively. These signals are described in Table 16, page 33. Their 
relative timing in the Low Frequency Mode is shown in Figure 22, page 37. The CLK90, CLK180 and CLK270 outputs are 
not available when operating in the High Frequency mode. (See the description of the DLL_FREQUENCY_MODE attribute 
in Table 17, page 33.) For control in finer increments than 90°, see Phase Shifter (PS), page 39. 

Basic Frequency Synthesis Outputs of the DLL Component

The DLL component provides basic options for frequency multiplication and division in addition to the more flexible synthesis 
capability of the DFS component, described in a later section. These operations result in output clock signals with 
frequencies that are either a fraction (for division) or a multiple (for multiplication) of the incoming clock frequency. The 
CLK2X output produces an in-phase signal that is twice the frequency of CLKIN. The CLK2X180 output also doubles the 
frequency, but is 180° out-of-phase with respect to CLKIN. The CLKDIV output generates a clock frequency that is a 
predetermined fraction of the CLKIN frequency. The CLKDV_DIVIDE attribute determines the factor used to divide the 
CLKIN frequency. The attribute can be set to various values as described in Table 17. The basic frequency synthesis outputs 
are described in Table 16. Their relative timing in the Low Frequency Mode is shown in Figure 22.

The CLK2X and CLK2X180 outputs are not available when operating in the High Frequency mode. See the description of 
the DLL_FREQUENCY_MODE attribute in Table 18.

Duty Cycle Correction of DLL Clock Outputs

The CLK2X(1), CLK2X180, and CLKDV(2) output signals ordinarily exhibit a 50% duty cycle—even if the incoming CLKIN 
signal has a different duty cycle. A 50% duty cycle means that the High and Low times of each clock cycle are equal. The 
DUTY_CYCLE_CORRECTION attribute determines whether or not duty cycle correction is applied to the CLK0, CLK90, 
CLK180 and CLK270 outputs. If DUTY_CYCLE_CORRECTION is set to TRUE, then the duty cycle of these four outputs is 
corrected to 50%. If DUTY_CYCLE_CORRECTION is set to FALSE, then these outputs exhibit the same duty cycle as the 
CLKIN signal. Figure 22 compares the characteristics of the DLL’s output signals to those of the CLKIN signal.

1. The CLK2X output generates a 25% duty cycle clock at the same frequency as the CLKIN signal until the DLL has achieved lock.

2. The duty cycle of the CLKDV outputs may differ somewhat from 50% (i.e., the signal will be High for less than 50% of the period) when the 
CLKDV_DIVIDE attribute is set to a non-integer value and the DLL is operating in the High Frequency mode.

http://www.xilinx.com
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Table  36: DC Characteristics of User I/Os Using Single-Ended Standards

Signal Standard 
(IOSTANDARD) and Current 

Drive Attribute (mA)

Test Conditions Logic Level Characteristics

IOL
(mA)

IOH
(mA)

VOL
Max (V)

VOH
Min (V)

GTL 32 – 0.4 –

GTL_DCI Note 3 Note 3

GTLP 36 – 0.6 –

GTLP_DCI Note 3 Note 3

HSLVDCI_15 Note 3 Note 3 0.4 VCCO – 0.4

HSLVDCI_18

HSLVDCI_25

HSLVDCI_33

HSTL_I 8 –8 0.4 VCCO – 0.4

HSTL_I_DCI Note 3 Note 3

HSTL_III 24 –8 0.4 VCCO – 0.4

HSTL_III_DCI Note 3 Note 3

HSTL_I_18 8 –8 0.4 VCCO – 0.4

HSTL_I_DCI_18 Note 3 Note 3

HSTL_II_18 16 –16 0.4 VCCO – 0.4

HSTL_II_DCI_18 Note 3 Note 3

HSTL_III_18 24 –8 0.4 VCCO – 0.4

HSTL_III_DCI_18 Note 3 Note 3

LVCMOS12(4) 2 2 –2 0.4 VCCO – 0.4

4 4 –4

6 6 –6

LVCMOS15(4) 2 2 –2 0.4 VCCO – 0.4

4 4 –4

6 6 –6

8 8 –8

12 12 –12

LVDCI_15,
LVDCI_DV2_15

Note 3 Note 3

LVCMOS18(4) 2 2 –2 0.4 VCCO – 0.4

4 4 –4

6 6 –6

8 8 –8

12 12 –12

16 16 –16

LVDCI_18,
LVDCI_DV2_18

Note 3 Note 3

LVCMOS25(4,5) 2 2 –2 0.4 VCCO – 0.4

4 4 –4

6 6 –6

8 8 –8

12 12 –12

16 16 –16

24 24 –24

LVDCI_25,
LVDCI_DV2_25

Note 3 Note 3

http://www.xilinx.com
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LVCMOS15 0.42 0.49 ns

LVDCI_15 0.38 0.43 ns

LVDCI_DV2_15 0.38 0.44 ns

LVCMOS18 0.24 0.28 ns

LVDCI_18 0.29 0.33 ns

LVDCI_DV2_18 0.28 0.33 ns

LVCMOS25 0 0 ns

LVDCI_25 0.05 0.05 ns

LVDCI_DV2_25 0.04 0.04 ns

LVCMOS33, LVDCI_33, LVDCI_DV2_33 –0.05 –0.02 ns

LVTTL 0.18 0.21 ns

PCI33_3 0.20 0.22 ns

SSTL18_I, SSTL18_I_DCI 0.39 0.45 ns

SSTL18_II 0.39 0.45 ns

SSTL2_I, SSTL2_I_DCI 0.40 0.46 ns

SSTL2_II, SSTL2_II_DCI 0.36 0.41 ns

Differential Standards

LDT_25 (ULVDS_25) 0.76 0.88 ns

LVDS_25, LVDS_25_DCI 0.65 0.75 ns

BLVDS_25 0.34 0.39 ns

LVDSEXT_25, LVDSEXT_25_DCI 0.80 0.92 ns

LVPECL_25 0.18 0.21 ns

RSDS_25 0.43 0.50 ns

DIFF_HSTL_II_18, DIFF_HSTL_II_18_DCI 0.34 0.39 ns

DIFF_SSTL2_II, DIFF_SSTL2_II_DCI 0.65 0.75 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, Table 35, and Table 37.
2. These adjustments are used to convert input path times originally specified for the LVCMOS25 

standard to times that correspond to other signal standards. 

Table  44: Input Timing Adjustments for IOB (Cont’d)

Convert Input Time from LVCMOS25 to the 
Following Signal Standard (IOSTANDARD)

Add the Adjustment Below

UnitsSpeed Grade

-5 -4

http://www.xilinx.com
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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
http://www.xilinx.com
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5 IO_L32P_5/GCLK2 P52 GCLK

6 IO_L01N_6/VRP_6 P36 DCI

6 IO_L01P_6/VRN_6 P35 DCI

6 IO_L20N_6 P33 I/O

6 IO_L20P_6 P32 I/O

6 IO_L21N_6 P31 I/O

6 IO_L21P_6 P30 I/O

6 IO_L22N_6 P28 I/O

6 IO_L22P_6 P27 I/O

6 IO_L23N_6 P26 I/O

6 IO_L23P_6 P25 I/O

6 IO_L24N_6/VREF_6 P24 VREF

6 IO_L24P_6 P23 I/O

6 IO_L40N_6 P21 I/O

6 IO_L40P_6/VREF_6 P20 VREF

7 IO/VREF_7 P4 VREF

7 IO_L01N_7/VRP_7 P2 DCI

7 IO_L01P_7/VRN_7 P1 DCI

7 IO_L20N_7 P6 I/O

7 IO_L20P_7 P5 I/O

7 IO_L21N_7 P8 I/O

7 IO_L21P_7 P7 I/O

7 IO_L22N_7 P11 I/O

7 IO_L22P_7 P10 I/O

7 IO_L23N_7 P13 I/O

7 IO_L23P_7 P12 I/O

7 IO_L24N_7 P15 I/O

7 IO_L24P_7 P14 I/O

7 IO_L40N_7/VREF_7 P18 VREF

7 IO_L40P_7 P17 I/O

0,1 VCCO_TOP P126 VCCO

0,1 VCCO_TOP P138 VCCO

0,1 VCCO_TOP P115 VCCO

2,3 VCCO_RIGHT P106 VCCO

2,3 VCCO_RIGHT P75 VCCO

2,3 VCCO_RIGHT P91 VCCO

4,5 VCCO_BOTTOM P54 VCCO

4,5 VCCO_BOTTOM P43 VCCO

4,5 VCCO_BOTTOM P66 VCCO

6,7 VCCO_LEFT P19 VCCO

Table  91: TQ144 Package Pinout (Cont’d)

Bank XC3S50, XC3S200, 
XC3S400 Pin Name

TQ144 Pin 
Number Type

http://www.xilinx.com
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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

http://www.xilinx.com
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5 IO_L10P_5/VRN_5 IO_L10P_5/VRN_5 P61 DCI

5 IO_L27N_5/VREF_5 IO_L27N_5/VREF_5 P65 VREF

5 IO_L27P_5 IO_L27P_5 P64 I/O

5 IO_L28N_5/D6 IO_L28N_5/D6 P68 DUAL

5 IO_L28P_5/D7 IO_L28P_5/D7 P67 DUAL

5 IO_L31N_5/D4 IO_L31N_5/D4 P74 DUAL

5 IO_L31P_5/D5 IO_L31P_5/D5 P72 DUAL

5 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 P77 GCLK

5 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 P76 GCLK

5 VCCO_5 VCCO_5 P60 VCCO

5 VCCO_5 VCCO_5 P73 VCCO

6 N.C. () IO/VREF_6 P50 VREF

6 IO_L01N_6/VRP_6 IO_L01N_6/VRP_6 P52 DCI

6 IO_L01P_6/VRN_6 IO_L01P_6/VRN_6 P51 DCI

6 IO_L19N_6 IO_L19N_6 P48 I/O

6 IO_L19P_6 IO_L19P_6 P46 I/O

6 IO_L20N_6 IO_L20N_6 P45 I/O

6 IO_L20P_6 IO_L20P_6 P44 I/O

6 IO_L21N_6 IO_L21N_6 P43 I/O

6 IO_L21P_6 IO_L21P_6 P42 I/O

6 IO_L22N_6 IO_L22N_6 P40 I/O

6 IO_L22P_6 IO_L22P_6 P39 I/O

6 IO_L23N_6 IO_L23N_6 P37 I/O

6 IO_L23P_6 IO_L23P_6 P36 I/O

6 IO_L24N_6/VREF_6 IO_L24N_6/VREF_6 P35 VREF

6 IO_L24P_6 IO_L24P_6 P34 I/O

6 N.C. () IO_L39N_6 P33 I/O

6 N.C. () IO_L39P_6 P31 I/O

6 IO_L40N_6 IO_L40N_6 P29 I/O

6 IO_L40P_6/VREF_6 IO_L40P_6/VREF_6 P28 VREF

6 VCCO_6 VCCO_6 P32 VCCO

6 VCCO_6 VCCO_6 P49 VCCO

7 IO_L01N_7/VRP_7 IO_L01N_7/VRP_7 P3 DCI

7 IO_L01P_7/VRN_7 IO_L01P_7/VRN_7 P2 DCI

7 N.C. () IO_L16N_7 P5 I/O

7 N.C. () IO_L16P_7/VREF_7 P4 VREF

7 IO_L19N_7/VREF_7 IO_L19N_7/VREF_7 P9 VREF

7 IO_L19P_7 IO_L19P_7 P7 I/O

7 IO_L20N_7 IO_L20N_7 P11 I/O

7 IO_L20P_7 IO_L20P_7 P10 I/O

Table  93: PQ208 Package Pinout (Cont’d)

Bank XC3S50 
Pin Name

XC3S200, XC3S400
Pin Names

PQ208 Pin 
Number Type
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7 IO_L21N_7 IO_L21N_7 P13 I/O

7 IO_L21P_7 IO_L21P_7 P12 I/O

7 IO_L22N_7 IO_L22N_7 P16 I/O

7 IO_L22P_7 IO_L22P_7 P15 I/O

7 IO_L23N_7 IO_L23N_7 P19 I/O

7 IO_L23P_7 IO_L23P_7 P18 I/O

7 IO_L24N_7 IO_L24N_7 P21 I/O

7 IO_L24P_7 IO_L24P_7 P20 I/O

7 N.C. () IO_L39N_7 P24 I/O

7 N.C. () IO_L39P_7 P22 I/O

7 IO_L40N_7/VREF_7 IO_L40N_7/VREF_7 P27 VREF

7 IO_L40P_7 IO_L40P_7 P26 I/O

7 VCCO_7 VCCO_7 P6 VCCO

7 VCCO_7 VCCO_7 P23 VCCO

N/A GND GND P1 GND

N/A GND GND P186 GND

N/A GND GND P195 GND

N/A GND GND P202 GND

N/A GND GND P163 GND

N/A GND GND P170 GND

N/A GND GND P179 GND

N/A GND GND P134 GND

N/A GND GND P145 GND

N/A GND GND P151 GND

N/A GND GND P157 GND

N/A GND GND P112 GND

N/A GND GND P118 GND

N/A GND GND P129 GND

N/A GND GND P82 GND

N/A GND GND P91 GND

N/A GND GND P99 GND

N/A GND GND P105 GND

N/A GND GND P53 GND

N/A GND GND P59 GND

N/A GND GND P66 GND

N/A GND GND P75 GND

N/A GND GND P30 GND

N/A GND GND P41 GND

N/A GND GND P47 GND

N/A GND GND P8 GND

Table  93: PQ208 Package Pinout (Cont’d)

Bank XC3S50 
Pin Name

XC3S200, XC3S400
Pin Names

PQ208 Pin 
Number Type
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7 IO_L24P_7 G4 I/O

7 IO_L39N_7 H3 I/O

7 IO_L39P_7 H4 I/O

7 IO_L40N_7/VREF_7 H1 VREF

7 IO_L40P_7 G1 I/O

7 VCCO_7 G6 VCCO

7 VCCO_7 H5 VCCO

7 VCCO_7 H6 VCCO

N/A GND A1 GND

N/A GND A16 GND

N/A GND B2 GND

N/A GND B9 GND

N/A GND B15 GND

N/A GND F6 GND

N/A GND F11 GND

N/A GND G7 GND

N/A GND G8 GND

N/A GND G9 GND

N/A GND G10 GND

N/A GND H2 GND

N/A GND H7 GND

N/A GND H8 GND

N/A GND H9 GND

N/A GND H10 GND

N/A GND J7 GND

N/A GND J8 GND

N/A GND J9 GND

N/A GND J10 GND

N/A GND J15 GND

N/A GND K7 GND

N/A GND K8 GND

N/A GND K9 GND

N/A GND K10 GND

N/A GND L6 GND

N/A GND L11 GND

N/A GND R2 GND

N/A GND R8 GND

N/A GND R15 GND

N/A GND T1 GND

Table  96: FT256 Package Pinout (Cont’d)

Bank XC3S200, XC3S400, XC3S1000
Pin Name

FT256 Pin 
Number Type
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3 VCCO_3 VCCO_3 VCCO_3 VCCO_3 VCCO_3 Y24 VCCO

4 IO IO IO IO IO AA20 I/O

4 IO IO IO IO IO AD15 I/O

4 N.C. () IO IO IO IO AD19 I/O

4 IO IO IO IO IO AD23 I/O

4 IO IO IO IO IO AF21 I/O

4 IO IO IO IO IO AF22 I/O

4 IO IO IO IO IO W15 I/O

4 IO IO IO IO IO W16 I/O

4 IO/VREF_4 IO/VREF_4 IO/VREF_4 IO/VREF_4 IO/VREF_4 AB14 VREF

4 IO/VREF_4 IO/VREF_4 IO/VREF_4 IO/VREF_4 IO/VREF_4 AD25 VREF

4 IO/VREF_4 IO/VREF_4 IO/VREF_4 IO/VREF_4 IO/VREF_4 Y17 VREF

4 IO_L01N_4/VRP_4 IO_L01N_4/VRP_4 IO_L01N_4/VRP_4 IO_L01N_4/VRP_4 IO_L01N_4/VRP_4 AB22 DCI

4 IO_L01P_4/VRN_4 IO_L01P_4/VRN_4 IO_L01P_4/VRN_4 IO_L01P_4/VRN_4 IO_L01P_4/VRN_4 AC22 DCI

4 IO_L04N_4 IO_L04N_4 IO_L04N_4 IO_L04N_4 IO_L04N_4 AE24 I/O

4 IO_L04P_4 IO_L04P_4 IO_L04P_4 IO_L04P_4 IO_L04P_4 AF24 I/O

4 IO_L05N_4 IO_L05N_4 IO_L05N_4 IO_L05N_4 IO_L05N_4 AE23 I/O

4 IO_L05P_4 IO_L05P_4 IO_L05P_4 IO_L05P_4 IO_L05P_4 AF23 I/O

4 IO_L06N_4/VREF_4 IO_L06N_4/VREF_4 IO_L06N_4/VREF_4 IO_L06N_4/VREF_4 IO_L06N_4/VREF_4 AD22 VREF

4 IO_L06P_4 IO_L06P_4 IO_L06P_4 IO_L06P_4 IO_L06P_4 AE22 I/O

4 IO_L07N_4 IO_L07N_4 IO_L07N_4 IO_L07N_4 IO_L07N_4 AB21 I/O

4 IO_L07P_4 IO_L07P_4 IO_L07P_4 IO_L07P_4 IO_L07P_4 AC21 I/O

4 IO_L08N_4 IO_L08N_4 IO_L08N_4 IO_L08N_4 IO_L08N_4 AD21 I/O

4 IO_L08P_4 IO_L08P_4 IO_L08P_4 IO_L08P_4 IO_L08P_4 AE21 I/O

4 IO_L09N_4 IO_L09N_4 IO_L09N_4 IO_L09N_4 IO_L09N_4 AB20 I/O

4 IO_L09P_4 IO_L09P_4 IO_L09P_4 IO_L09P_4 IO_L09P_4 AC20 I/O

4 IO_L10N_4 IO_L10N_4 IO_L10N_4 IO_L10N_4 IO_L10N_4 AE20 I/O

4 IO_L10P_4 IO_L10P_4 IO_L10P_4 IO_L10P_4 IO_L10P_4 AF20 I/O

4 N.C. () IO_L11N_4 IO_L11N_4 IO_L11N_4 IO_L11N_4 Y19 I/O

4 N.C. () IO_L11P_4 IO_L11P_4 IO_L11P_4 IO_L11P_4 AA19 I/O

4 N.C. () IO_L12N_4 IO_L12N_4 IO_L12N_4 IO_L12N_4 AB19 I/O

4 N.C. () IO_L12P_4 IO_L12P_4 IO_L12P_4 IO_L12P_4 AC19 I/O

4 IO_L15N_4 IO_L15N_4 IO_L15N_4 IO_L15N_4 IO_L15N_4 AE19 I/O

4 IO_L15P_4 IO_L15P_4 IO_L15P_4 IO_L15P_4 IO_L15P_4 AF19 I/O

4 IO_L16N_4 IO_L16N_4 IO_L16N_4 IO_L16N_4 IO_L16N_4 Y18 I/O

4 IO_L16P_4 IO_L16P_4 IO_L16P_4 IO_L16P_4 IO_L16P_4 AA18 I/O

4 N.C. () IO_L17N_4 IO_L17N_4 IO_L17N_4 IO_L17N_4 AB18 I/O

4 N.C. () IO_L17P_4 IO_L17P_4 IO_L17P_4 IO_L17P_4 AC18 I/O

4 N.C. () IO_L18N_4 IO_L18N_4 IO_L18N_4 IO_L18N_4 AD18 I/O

4 N.C. () IO_L18P_4 IO_L18P_4 IO_L18P_4 IO_L18P_4 AE18 I/O

4 IO_L19N_4 IO_L19N_4 IO_L19N_4 IO_L19N_4 IO_L19N_4 AC17 I/O

4 IO_L19P_4 IO_L19P_4 IO_L19P_4 IO_L19P_4 IO_L19P_4 AA17 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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5 IO_L29P_5/VREF_5 IO_L29P_5/VREF_5 IO_L29P_5/VREF_5 IO_L29P_5/VREF_5 IO_L29P_5/VREF_5 AE12 VREF

5 IO_L30N_5 IO_L30N_5 IO_L30N_5 IO_L30N_5 IO_L30N_5 Y13 I/O

5 IO_L30P_5 IO_L30P_5 IO_L30P_5 IO_L30P_5 IO_L30P_5 W13 I/O

5 IO_L31N_5/D4 IO_L31N_5/D4 IO_L31N_5/D4 IO_L31N_5/D4 IO_L31N_5/D4 AC13 DUAL

5 IO_L31P_5/D5 IO_L31P_5/D5 IO_L31P_5/D5 IO_L31P_5/D5 IO_L31P_5/D5 AB13 DUAL

5 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 AE13 GCLK

5 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 AD13 GCLK

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 AD7 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 AD11 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 U13 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 V11 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 V12 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 V13 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 W9 VCCO

5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 VCCO_5 W10 VCCO

6 N.C. () N.C. () IO IO IO AA5 I/O

6 IO_L01N_6/VRP_6 IO_L01N_6/VRP_6 IO_L01N_6/VRP_6 IO_L01N_6/VRP_6 IO_L01N_6/VRP_6 AD2 DCI

6 IO_L01P_6/VRN_6 IO_L01P_6/VRN_6 IO_L01P_6/VRN_6 IO_L01P_6/VRN_6 IO_L01P_6/VRN_6 AD1 DCI

6 IO_L02N_6 IO_L02N_6 IO_L02N_6 IO_L02N_6 IO_L02N_6 AB4 I/O

6 IO_L02P_6 IO_L02P_6 IO_L02P_6 IO_L02P_6 IO_L02P_6 AB3 I/O

6 IO_L03N_6/VREF_6 IO_L03N_6/VREF_6 IO_L03N_6/VREF_6 IO_L03N_6/VREF_6 IO_L03N_6/VREF_6 AC2 VREF

6 IO_L03P_6 IO_L03P_6 IO_L03P_6 IO_L03P_6 IO_L03P_6 AC1 I/O

6 N.C. () IO_L05N_6 IO_L05N_6 IO_L05N_6 IO_L05N_6 AB2 I/O

6 N.C. () IO_L05P_6 IO_L05P_6 IO_L05P_6 IO_L05P_6 AB1 I/O

6 N.C. () IO_L06N_6 IO_L06N_6 IO_L06N_6 IO_L06N_6 Y7 I/O

6 N.C. () IO_L06P_6 IO_L06P_6 IO_L06P_6 IO_L06P_6 Y6 I/O

6 N.C. () IO_L07N_6 IO_L07N_6 IO_L07N_6 IO_L07N_6 AA4 I/O

6 N.C. () IO_L07P_6 IO_L07P_6 IO_L07P_6 IO_L07P_6 AA3 I/O

6 N.C. () IO_L08N_6 IO_L08N_6 IO_L08N_6 IO_L08N_6 Y5 I/O

6 N.C. () IO_L08P_6 IO_L08P_6 IO_L08P_6 IO_L08P_6 Y4 I/O

6 N.C. () IO_L09N_6/VREF_6 IO_L09N_6/VREF_6 IO_L09N_6/VREF_6 IO_L09N_6/VREF_6 AA2 VREF

6 N.C. () IO_L09P_6 IO_L09P_6 IO_L09P_6 IO_L09P_6 AA1 I/O

6 N.C. () IO_L10N_6 IO_L10N_6 IO_L10N_6 IO_L10N_6 Y2 I/O

6 N.C. () IO_L10P_6 IO_L10P_6 IO_L10P_6 IO_L10P_6 Y1 I/O

6 IO_L14N_6 IO_L14N_6 IO_L14N_6 IO_L14N_6 IO_L14N_6 W7 I/O

6 IO_L14P_6 IO_L14P_6 IO_L14P_6 IO_L14P_6 IO_L14P_6 W6 I/O

6 IO_L16N_6 IO_L16N_6 IO_L16N_6 IO_L16N_6 IO_L16N_6 V6 I/O

6 IO_L16P_6 IO_L16P_6 IO_L16P_6 IO_L16P_6 IO_L16P_6 W5 I/O

6 IO_L17N_6 IO_L17N_6 IO_L17N_6 IO_L17N_6 IO_L17N_6 W4 I/O

6 IO_L17P_6/VREF_6 IO_L17P_6/VREF_6 IO_L17P_6/VREF_6 IO_L17P_6/VREF_6 IO_L17P_6/VREF_6 W3 VREF

6 IO_L19N_6 IO_L19N_6 IO_L19N_6 IO_L19N_6 IO_L19N_6 W2 I/O

6 IO_L19P_6 IO_L19P_6 IO_L19P_6 IO_L19P_6 IO_L19P_6 W1 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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N/A VCCINT VCCINT V12 VCCINT

N/A VCCINT VCCINT W12 VCCINT

N/A VCCINT VCCINT M13 VCCINT

N/A VCCINT VCCINT W13 VCCINT

N/A VCCINT VCCINT M14 VCCINT

N/A VCCINT VCCINT W14 VCCINT

N/A VCCINT VCCINT L15 VCCINT

N/A VCCINT VCCINT Y15 VCCINT

N/A VCCINT VCCINT L16 VCCINT

N/A VCCINT VCCINT Y16 VCCINT

N/A VCCINT VCCINT M17 VCCINT

N/A VCCINT VCCINT W17 VCCINT

N/A VCCINT VCCINT M18 VCCINT

N/A VCCINT VCCINT W18 VCCINT

N/A VCCINT VCCINT M19 VCCINT

N/A VCCINT VCCINT N19 VCCINT

N/A VCCINT VCCINT P19 VCCINT

N/A VCCINT VCCINT U19 VCCINT

N/A VCCINT VCCINT V19 VCCINT

N/A VCCINT VCCINT W19 VCCINT

N/A VCCINT VCCINT L20 VCCINT

N/A VCCINT VCCINT R20 VCCINT

N/A VCCINT VCCINT T20 VCCINT

N/A VCCINT VCCINT Y20 VCCINT

VCCAUX CCLK CCLK AH28 CONFIG

VCCAUX DONE DONE AJ28 CONFIG

VCCAUX HSWAP_EN HSWAP_EN A3 CONFIG

VCCAUX M0 M0 AJ3 CONFIG

VCCAUX M1 M1 AH3 CONFIG

VCCAUX M2 M2 AK3 CONFIG

VCCAUX PROG_B PROG_B B3 CONFIG

VCCAUX TCK TCK B28 JTAG

VCCAUX TDI TDI C3 JTAG

VCCAUX TDO TDO C28 JTAG

VCCAUX TMS TMS A28 JTAG

Table  107: FG900 Package Pinout (Cont’d)

Bank XC3S2000
Pin Name

XC3S4000, XC3S5000 
Pin Name

FG900 Pin 
Number Type
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