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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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Number of I/O 221
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Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)
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Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc3s400-5fgg320c

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

https://www.e-xfl.com/product/pdf/xc3s400-5fgg320c-4484679
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array


Spartan-3 FPGA Family: Functional Description

DS099 (v3.0) October 29, 2012 www.xilinx.com
Product Specification 43

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

Each BUFGMUX element, shown in Figure 24, is a 2-to-1 multiplexer that can receive signals from any of the four following 
sources:

• One of the four Global Clock inputs on the same side of the die—top or bottom—as the BUFGMUX element in use.

• Any of four nearby horizontal Double lines.

• Any of four outputs from the DCM in the right-hand quadrant that is on the same side of the die as the BUFGMUX 
element in use.

• Any of four outputs from the DCM in the left-hand quadrant that is on the same side of the die as the BUFGMUX 
element in use. 

The multiplexer select line, S, chooses which of the two inputs, I0 or I1, drives the BUFGMUX’s output signal, O, as 
described in Table 25. The switching from one clock to the other is glitchless, and done in such a way that the output High 
and Low times are never shorter than the shortest High or Low time of either input clock.

The two clock inputs can be asynchronous with regard to each other, and the S input can change at any time, except for a 
short setup time prior to the rising edge of the presently selected clock (I0 or I1). Violating this setup time requirement can 
result in an undefined runt pulse output.

The BUFG clock buffer primitive drives a single clock signal onto the clock network and is essentially the same element as 
a BUFGMUX, just without the clock select mechanism. Similarly, the BUFGCE primitive creates an enabled clock buffer 
using the BUFGMUX select mechanism.

Each BUFGMUX buffers incoming clock signals to two possible destinations:

• The vertical spine belonging to the same side of the die—top or bottom—as the BUFGMUX element in use. The two 
spines—top and bottom—each comprise four vertical clock lines, each running from one of the BUFGMUX elements 
on the same side towards the center of the die. At the center of the die, clock signals reach the eight-line horizontal 
spine, which spans the width of the die. In turn, the horizontal spine branches out into a subsidiary clock interconnect 
that accesses the CLBs.

• The clock input of either DCM on the same side of the die—top or bottom—as the BUFGMUX element in use.

Use either a BUFGMUX element or a BUFG (Global Clock Buffer) element to place a Global input in the design. For the 
purpose of minimizing the dynamic power dissipation of the clock network, the Xilinx development software automatically 
disables all clock line segments that a design does not use.

A global clock line ideally drives clock inputs on the various clocked elements within the FPGA, such as CLB or IOB flip-flops 
or block RAMs. A global clock line also optionally drives combinatorial inputs. However, doing so provides additional loading 
on the clock line that might also affect clock jitter. Ideally, drive combinatorial inputs using the signal that also drives the input 
to the BUFGMUX or BUFG element.

For more details, refer to the chapter entitled “Using Global Clock Resources” in UG331.

Table  25: BUFGMUX Select Mechanism

S Input O Output

0 I0 Input

1 I1 Input

http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
http://www.xilinx.com
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X-Ref Target - Figure 24

Figure 24: Spartan-3 FPGAs Clock Network (Top View)
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(e.g. all configuration pins taken together) when operating in the User mode. This is accomplished by setting the Persist 
option to Yes.

Multiple FPGAs can be configured using the Slave Parallel mode and can be made to start-up simultaneously. Figure 27 
shows the device connections. To configure multiple devices in this way, wire the individual CCLK, Data, RDWR_B, and 
BUSY pins of all the devices in parallel. The individual devices are loaded separately by deasserting the CS_B pin of each 
device in turn and writing the appropriate data.

X-Ref Target - Figure 27

Figure 27: Connection Diagram for Slave Parallel Configuration
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Notes: 
1. There are two ways to use the DONE line. First, one may set the BitGen option DriveDone to "Yes" only for the last FPGA to be 

configured in the chain shown above (or for the single FPGA as may be the case). This enables the DONE pin to drive High; thus, 
no pull-up resistor is necessary. DriveDone is set to "No" for the remaining FPGAs in the chain. Second, DriveDone can be set to 
"No" for all FPGAs. Then all DONE lines are open-drain and require the pull-up resistor shown in grey. In most cases, a value 
between 3.3KΩ to 4.7KΩ is sufficient. However, when using DONE synchronously with a long chain of FPGAs, cumulative 
capacitance may necessitate lower resistor values (e.g. down to 330Ω) in order to ensure a rise time within one clock cycle.

2. If the FPGAs use different configuration data files, configure them in sequence by first asserting the CS_B of one FPGA then 
asserting the CS_B of the other FPGA.

3. For information on how to program the FPGA using 3.3V signals and power, see 3.3V-Tolerant Configuration Interface.

http://www.xilinx.com
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Table  33: General DC Characteristics of User I/O, Dual-Purpose, and Dedicated Pins

Symbol Description Test Conditions Min Typ Max Units

IL(2)(4) Leakage current at User I/O, 
Dual-Purpose, and Dedicated pins

Driver is Hi-Z, VIN = 
0V or VCCO max, 

sample-tested

VCCO ≥ 3.0V – - ±25 μA

VCCO < 3.0V – - ±10 μA

IRPU
(3) Current through pull-up resistor at User I/O, 

Dual-Purpose, and Dedicated pins
VIN = 0V, VCCO = 3.3V –0.84 - –2.35 mA

VIN = 0V, VCCO = 3.0V –0.69 - –1.99 mA

VIN = 0V, VCCO = 2.5V –0.47 - –1.41 mA

VIN = 0V, VCCO = 1.8V –0.21 - –0.69 mA

VIN = 0V, VCCO = 1.5V –0.13 - –0.43 mA

VIN = 0V, VCCO = 1.2V –0.06 - –0.22 mA

RPU
(3) Equivalent resistance of pull-up resistor at 

User I/O, Dual-Purpose, and Dedicated 
pins, derived from IRPU

VCCO = 3.0V to 3.465V 1.27 - 4.11 kΩ

VCCO = 2.3V to 2.7V 1.15 - 3.25 kΩ

VCCO = 1.7V to 1.9V 2.45 - 9.10 kΩ

VCCO = 1.4V to 1.6V 3.25 - 12.10 kΩ

VCCO = 1.14 to 1.26V 5.15 - 21.00 kΩ

IRPD
(3) Current through pull-down resistor at User 

I/O, Dual-Purpose, and Dedicated pins
VIN = VCCO 0.37 - 1.67 mA

RPD
(3) Equivalent resistance of pull-down resistor 

at User I/O, Dual-Purpose, and Dedicated 
pins, driven from IRPD

VIN = VCCO = 3.0V to 3.465V 1.75 - 9.35 kΩ

VIN = VCCO = 2.3V to 2.7V 1.35 - 7.30 kΩ

VIN = VCCO = 1.7V to 1.9V 1.00 - 5.15 kΩ

VIN = VCCO = 1.4V to 1.6V 0.85 - 4.35 kΩ

VIN = VCCO = 1.14 to 1.26V 0.68 - 3.465 kΩ

RDCI Value of external reference resistor to support DCI I/O standards 20 - 100 Ω

IREF VREF current per pin VCCO ≥ 3.0V – - ±25 μA

VCCO < 3.0V – - ±10 μA

CIN Input capacitance 3 - 10 pF

Notes: 
1. The numbers in this table are based on the conditions set forth in Table 32.
2. The IL specification applies to every I/O pin throughout power-on as long as the voltage on that pin stays between the absolute VIN minimum 

and maximum values (Table 28). For hot-swap applications, at the time of card connection, be sure to keep all I/O voltages within this range 
before applying VCCO power. Consider applying VCCO power before connecting the signal lines, to avoid turning on the ESD protection 
diodes, shown in Module 2: Figure 7, page 11. When the FPGA is completely unpowered, the I/O pins are high impedance, but there is a 
path through the upper and lower ESD protection diodes.

3. This parameter is based on characterization. The pull-up resistance RPU = VCCO / IRPU. The pull-down resistance RPD = VIN / IRPD. 
Spartan-3 family values for both resistances are stronger than they have been for previous FPGA families.

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

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
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X-Ref Target - Figure 33

Figure 33: Differential Output Voltages

Table  38: DC Characteristics of User I/Os Using Differential Signal Standards

Signal Standard Mask(3) 
Revision

VOD VOCM VOH VOL

Min (mV) Typ (mV) Max (mV) Min (V) Typ (V) Max (V) Min (V) Max (V)

LDT_25 (ULVDS_25) All 430(4) 600 670 0.495 0.600 0.715 0.71 0.50

LVDS_25 All 100 – 600 0.80 – 1.6 0.85 1.55

‘E’ 200 – 500 1.0 – 1.5 1.10 1.40

BLVDS_25(5) All 250 350 450 – 1.20 – – –

LVDSEXT_25 All 100 – 600 0.80 – 1.6 0.85 1.55

‘E’ 300 – 700 1.0 – 1.5 1.15 1.35

LVPECL_25(5) All – – - – – - 1.35 1.005

RSDS_25(6) All 100 – 600 0.80 – 1.6 0.85 1.55

‘E’ 200 – 500 1.0 – 1.5 1.10 1.40

DIFF_HSTL_II_18 All – – – – – – VCCO – 0.40 0.40

DIFF_SSTL2_II All – – – – – – VTT + 0.80 VTT – 0.80

Notes: 
1. The numbers in this table are based on the conditions set forth in Table 32 and Table 37.
2. Output voltage measurements for all differential standards are made with a termination resistor (RT) of 100Ω across the N and P pins of the 

differential signal pair.
3. Mask revision E devices have tighter output ranges but can be used in any design that was in a previous revision. See Mask and Fab 

Revisions, page 58.
4. This value must be compatible with the receiver to which the FPGA’s output pair is connected. 
5. Each LVPECL_25 or BLVDS_25 output-pair requires three external resistors for proper output operation as shown in Figure 34. Each 

LVPECL_25 or BLVDS_25 input-pair uses a 100W termination resistor at the receiver.
6. Only one of the differential standards RSDS_25, LDT_25, LVDS_25, and LVDSEXT_25 may be used for outputs within a bank.

Each differential standard input-pair requires an external 100Ω termination resistor.

X-Ref Target - Figure 34

Figure 34: External Termination Required for LVPECL and BLVDS Output and Input
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I/O Timing

Table  40: Pin-to-Pin Clock-to-Output Times for the IOB Output Path

Symbol Description Conditions Device

Speed Grade

Units-5 -4

Max(2) Max(2)

Clock-to-Output Times

TICKOFDCM When reading from the Output 
Flip-Flop (OFF), the time from the 
active transition on the Global Clock pin 
to data appearing at the Output pin. 
The DCM is in use.

LVCMOS25(3), 12 mA 
output drive, Fast slew rate, 
with DCM(4)

XC3S50 2.04 2.35 ns

XC3S200 1.45 1.75 ns

XC3S400 1.45 1.75 ns

XC3S1000 2.07 2.39 ns

XC3S1500 2.05 2.36 ns

XC3S2000 2.03 2.34 ns

XC3S4000 1.94 2.24 ns

XC3S5000 2.00 2.30 ns

TICKOF When reading from OFF, the time from 
the active transition on the Global Clock 
pin to data appearing at the Output pin. 
The DCM is not in use.

LVCMOS25(3), 12 mA 
output drive, Fast slew rate, 
without DCM

XC3S50 3.70 4.24 ns

XC3S200 3.89 4.46 ns

XC3S400 3.91 4.48 ns

XC3S1000 4.00 4.59 ns

XC3S1500 4.07 4.66 ns

XC3S2000 4.19 4.80 ns

XC3S4000 4.44 5.09 ns

XC3S5000 4.38 5.02 ns

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

Table 32 and Table 35.
2. For minimums, use the values reported by the Xilinx timing analyzer.
3. This clock-to-output time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or a 

standard other than LVCMOS25 with 12 mA drive and Fast slew rate is assigned to the data Output. If the former is true, add the appropriate 
Input adjustment from Table 44. If the latter is true, add the appropriate Output adjustment from Table 47.

4. DCM output jitter is included in all measurements.

http://www.xilinx.com
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LVCMOS33 Slow 2 mA 6.38 7.34 ns

4 mA 4.83 5.55 ns

6 mA 4.01 4.61 ns

8 mA 3.92 4.51 ns

12 mA 2.91 3.35 ns

16 mA 2.81 3.23 ns

24 mA 2.49 2.86 ns

Fast 2 mA 3.86 4.44 ns

4 mA 1.87 2.15 ns

6 mA 0.62 0.71 ns

8 mA 0.61 0.70 ns

12 mA 0.16 0.19 ns

16 mA 0.14 0.16 ns

24 mA 0.06 0.07 ns

LVDCI_33 0.28 0.32 ns

LVDCI_DV2_33 0.26 0.30 ns

LVTTL Slow 2 mA 7.27 8.36 ns

4 mA 4.94 5.69 ns

6 mA 3.98 4.58 ns

8 mA 3.98 4.58 ns

12 mA 2.97 3.42 ns

16 mA 2.84 3.26 ns

24 mA 2.65 3.04 ns

Fast 2 mA 4.32 4.97 ns

4 mA 1.87 2.15 ns

6 mA 1.27 1.47 ns

8 mA 1.19 1.37 ns

12 mA 0.42 0.48 ns

16 mA 0.27 0.32 ns

24 mA 0.16 0.18 ns

Table  47: Output Timing Adjustments for IOB (Cont’d)

Convert Output Time from LVCMOS25 with 12mA Drive and Fast Slew Rate to the 
Following Signal Standard (IOSTANDARD)

Add the Adjustment Below

UnitsSpeed Grade

-5 -4

http://www.xilinx.com
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HSTL_III_18 1.1 VREF – 0.5 VREF + 0.5 50 1.8 VREF

HSTL_III_DCI_18

LVCMOS12 - 0 1.2 1M 0 0.6

LVCMOS15 - 0 1.5 1M 0 0.75

LVDCI_15

LVDCI_DV2_15

HSLVDCI_15

LVCMOS18 - 0 1.8 1M 0 0.9

LVDCI_18

LVDCI_DV2_18

HSLVDCI_18

LVCMOS25 - 0 2.5 1M 0 1.25

LVDCI_25

LVDCI_DV2_25

HSLVDCI_25

LVCMOS33 - 0 3.3 1M 0 1.65

LVDCI_33

LVDCI_DV2_33

HSLVDCI_33

LVTTL - 0 3.3 1M 0 1.4

PCI33_3 Rising - Note 3 Note 3 25 0 0.94

Falling 25 3.3 2.03

SSTL18_I 0.9 VREF – 0.5 VREF + 0.5 50 0.9 VREF

SSTL18_I_DCI

SSTL18_II 0.9 VREF – 0.5 VREF + 0.5 50 0.9 VREF

SSTL2_I 1.25 VREF – 0.75 VREF + 0.75 50 1.25 VREF

SSTL2_I_DCI

SSTL2_II 1.25 VREF – 0.75 VREF + 0.75 25 1.25 VREF

SSTL2_II_DCI 50 1.25

Differential

LDT_25 (ULVDS_25) - VICM – 0.125 VICM + 0.125 60 0.6 VICM

LVDS_25 - VICM – 0.125 VICM + 0.125 50 1.2 VICM

LVDS_25_DCI N/A N/A

BLVDS_25 - VICM – 0.125 VICM + 0.125 1M 0 VICM

LVDSEXT_25 - VICM – 0.125 VICM + 0.125 50 1.2 VICM

LVDSEXT_25_DCI N/A N/A

LVPECL_25 - VICM – 0.3 VICM + 0.3 1M 0 VICM

RSDS_25 - VICM – 0.1 VICM + 0.1 50 1.2 VICM

DIFF_HSTL_II_18 - VICM – 0.5 VICM + 0.5 50 1.8 VICM

DIFF_HSTL_II_18_DCI

Table  48: Test Methods for Timing Measurement at I/Os (Cont’d)

Signal Standard
(IOSTANDARD)

Inputs Outputs Inputs and 
Outputs

VREF (V) VL (V) VH (V) RT (Ω) VT (V) VM (V) 

http://www.xilinx.com
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Simultaneously Switching Output Guidelines

This section provides guidelines for the maximum allowable number of Simultaneous Switching Outputs (SSOs). These 
guidelines describe the maximum number of user I/O pins, of a given output signal standard, that should simultaneously 
switch in the same direction, while maintaining a safe level of switching noise. Meeting these guidelines for the stated test 
conditions ensures that the FPGA operates free from the adverse effects of ground and power bounce.

Ground or power bounce occurs when a large number of outputs simultaneously switch in the same direction. The output 
drive transistors all conduct current to a common voltage rail. Low-to-High transitions conduct to the VCCO rail; High-to-Low 
transitions conduct to the GND rail. The resulting cumulative current transient induces a voltage difference across the 
inductance that exists between the die pad and the power supply or ground return. The inductance is associated with 
bonding wires, the package lead frame, and any other signal routing inside the package. Other variables contribute to SSO 
noise levels, including stray inductance on the PCB as well as capacitive loading at receivers. Any SSO-induced voltage 
consequently affects internal switching noise margins and ultimately signal quality.

Table 49 and Table 50 provide the essential SSO guidelines. For each device/package combination, Table 49 provides the 
number of equivalent VCCO/GND pairs. The equivalent number of pairs is based on characterization and will possibly not 
match the physical number of pairs. For each output signal standard and drive strength, Table 50 recommends the maximum 
number of SSOs, switching in the same direction, allowed per VCCO/GND pair within an I/O bank. The Table 50 guidelines 
are categorized by package style. Multiply the appropriate numbers from Table 49 and Table 50 to calculate the maximum 
number of SSOs allowed within an I/O bank. Exceeding these SSO guidelines may result in increased power or ground 
bounce, degraded signal integrity, or increased system jitter.

SSOMAX/IO Bank = Table 49 x Table 50

The recommended maximum SSO values assume that the FPGA is soldered on the printed circuit board and that the board 
uses sound design practices. The SSO values do not apply for FPGAs mounted in sockets, due to the lead inductance 
introduced by the socket.

The number of SSOs allowed for quad-flat packages (VQ, TQ, PQ) is lower than for ball grid array packages (FG) due to the 
larger lead inductance of the quad-flat packages. Ball grid array packages are recommended for applications with a large 
number of simultaneously switching outputs.

Table  49: Equivalent VCCO /GND Pairs per Bank

Device VQ100 CP132 (1)(2) TQ144(1) PQ208 FT256 FG320 FG456 FG676 FG900 FG1156(2)

XC3S50 1 1.5 1.5 2 – – – – – –

XC3S200 1 – 1.5 2 3 – – – – –

XC3S400 – – 1.5 2 3 3 5 – – –

XC3S1000 – – – – 3 3 5 5 – –

XC3S1500 – – – – – 3 5 6 – –

XC3S2000 – – – – – – 5 6 9 –

XC3S4000 – – – – – – – 6 10 12

XC3S5000 – – – – – – – 6 10 12

Notes: 
1. The VCCO lines for the pair of banks on each side of the CP132 and TQ144 packages are internally tied together. Each pair of interconnected 

banks shares three VCCO/GND pairs. Consequently, the per bank number is 1.5.
2. The CP132, CPG132, FG1156, and FGG1156 packages are discontinued. See 

http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm.
3. The information in this table also applies to Pb-free packages.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm
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05/25/07 2.2 Improved absolute maximum voltage specifications in Table 28, providing additional overshoot allowance. 
Improved XC3S50 HBM ESD to 2000V in Table 28. Based on extensive 90 nm production data, improved 
(reduced) the maximum quiescent current limits for the ICCINTQ and ICCOQ specifications in Table 34. 
Widened the recommended voltage range for the PCI standard and clarified the hysteresis footnote in 
Table 35. Noted restriction on combining differential outputs in Table 38. Updated footnote 1 in Table 64.

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

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

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

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

Date Version Description

http://www.xilinx.com
http://www.xilinx.com/support/documentation/customer_notices/xcn07022.pdf
http://www.xilinx.com/support/documentation/customer_notices/xcn08011.pdf
http://www.xilinx.com/support/documentation/application_notes/xapp459.pdf
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Package Thermal Characteristics

The power dissipated by an FPGA application has implications on package selection and system design. The power 
consumed by a Spartan-3 FPGA is reported using either the XPower Estimator (XPE) or the XPower Analyzer integrated in 
the Xilinx ISE development software. Table 86 provides the thermal characteristics for the various Spartan-3 device/package 
offerings.

The junction-to-case thermal resistance (θJC) indicates the difference between the temperature measured on the package 
body (case) and the die junction temperature per watt of power consumption. The junction-to-board (θJB) value similarly 
reports the difference between the board and junction temperature. The junction-to-ambient (θJA) value reports the 
temperature difference per watt between the ambient environment and the junction temperature. The θJA value is reported 
at different air velocities, measured in linear feet per minute (LFM). The “Still Air (0 LFM)” column shows the θJA value in a 
system without a fan. The thermal resistance drops with increasing air flow.
 

Table  86: Spartan-3 FPGA Package Thermal Characteristics

Package Device Junction-to-
Case (θJC)

Junction-to-B
oard (θJB)

Junction-to-Ambient (θJA) at Different Air Flows
UnitsStill Air

(0 LFM) 250 LFM 500 LFM 750 LFM

VQ(G)100
XC3S50 12.0 – 46.2 38.4 35.8 34.9 °C/Watt

XC3S200 10.0 – 40.5 33.7 31.3 30.5 °C/Watt

CP(G)132(1) XC3S50 14.5 32.8 53.0 46.4 44.0 42.5 °C/Watt

TQ(G)144

XC3S50 7.6 – 41.0 31.9 27.2 25.6 °C/Watt

XC3S200 6.6 – 34.5 26.9 23.0 21.6 °C/Watt

XC3S400 6.1 – 32.8 25.5 21.8 20.4 °C/Watt

PQ(G)208

XC3S50 10.6 – 37.4 27.6 24.4 22.6 °C/Watt

XC3S200 8.6 – 36.2 26.7 23.6 21.9 °C/Watt

XC3S400 7.5 – 35.4 26.1 23.1 21.4 °C/Watt

FT(G)256

XC3S200 9.9 22.9 31.7 25.6 24.5 24.2 °C/Watt

XC3S400 7.9 19.0 28.4 22.8 21.5 21.0 °C/Watt

XC3S1000 5.6 14.7 24.8 19.2 18.0 17.5 °C/Watt

FG(G)320

XC3S400 8.9 13.9 24.4 19.0 17.8 17.0 °C/Watt

XC3S1000 7.8 11.8 22.3 17.0 15.8 15.0 °C/Watt

XC3S1500 6.7 9.8 20.3 15.18 13.8 13.1 °C/Watt

FG(G)456

XC3S400 8.4 13.6 20.8 15.1 13.9 13.4 °C/Watt

XC3S1000 6.4 10.6 19.3 13.4 12.3 11.7 °C/Watt

XC3S1500 4.9 8.3 18.3 12.4 11.2 10.7 °C/Watt

XC3S2000 3.7 6.5 17.7 11.7 10.5 10.0 °C/Watt

FG(G)676

XC3S1000 6.0 10.4 17.9 13.7 12.6 12.0 °C/Watt

XC3S1500 4.9 8.8 16.8 12.4 11.3 10.7 °C/Watt

XC3S2000 4.1 7.9 15.6 11.1 9.9 9.3 °C/Watt

XC3S4000 3.6 7.0 15.0 10.5 9.3 8.7 °C/Watt

XC3S5000 3.4 6.3 14.7 10.3 9.1 8.5 °C/Watt

FG(G)900

XC3S2000 3.7 7.0 14.3 10.3 9.3 8.8 °C/Watt

XC3S4000 3.3 6.4 13.6 9.7 8.7 8.2 °C/Watt

XC3S5000 2.9 5.9 13.1 9.2 8.1 7.6 °C/Watt

http://www.xilinx.com/products/design_resources/power_central/index.htm
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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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

http://www.xilinx.com
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5 IO_L27N_5/VREF_5 IO_L27N_5/VREF_5 W9 VREF

5 IO_L27P_5 IO_L27P_5 V9 I/O

5 IO_L28N_5/D6 IO_L28N_5/D6 AB9 DUAL

5 IO_L28P_5/D7 IO_L28P_5/D7 AA9 DUAL

5 IO_L29N_5 IO_L29N_5 Y10 I/O

5 IO_L29P_5/VREF_5 IO_L29P_5/VREF_5 W10 VREF

5 IO_L30N_5 IO_L30N_5 AB10 I/O

5 IO_L30P_5 IO_L30P_5 AA10 I/O

5 IO_L31N_5/D4 IO_L31N_5/D4 W11 DUAL

5 IO_L31P_5/D5 IO_L31P_5/D5 V11 DUAL

5 IO_L32N_5/GCLK3 IO_L32N_5/GCLK3 AA11 GCLK

5 IO_L32P_5/GCLK2 IO_L32P_5/GCLK2 Y11 GCLK

5 VCCO_5 VCCO_5 T9 VCCO

5 VCCO_5 VCCO_5 T10 VCCO

5 VCCO_5 VCCO_5 T11 VCCO

5 VCCO_5 VCCO_5 U8 VCCO

5 VCCO_5 VCCO_5 Y8 VCCO

6 IO IO Y1 I/O

6 IO_L01N_6/VRP_6 IO_L01N_6/VRP_6 Y3 DCI

6 IO_L01P_6/VRN_6 IO_L01P_6/VRN_6 Y2 DCI

6 IO_L16N_6 IO_L16N_6 W4 I/O

6 IO_L16P_6 IO_L16P_6 W3 I/O

6 IO_L17N_6 IO_L17N_6 W2 I/O

6 IO_L17P_6/VREF_6 IO_L17P_6/VREF_6 W1 VREF

6 IO_L19N_6 IO_L19N_6 V5 I/O

6 IO_L19P_6 IO_L19P_6 U5 I/O

6 IO_L20N_6 IO_L20N_6 V4 I/O

6 IO_L20P_6 IO_L20P_6 V3 I/O

6 IO_L21N_6 IO_L21N_6 V2 I/O

6 IO_L21P_6 IO_L21P_6 V1 I/O

6 IO_L22N_6 IO_L22N_6 T6 I/O

6 IO_L22P_6 IO_L22P_6 T5 I/O

6 IO_L23N_6 IO_L23N_6 U4 I/O

6 IO_L23P_6 IO_L23P_6 T4 I/O

6 IO_L24N_6/VREF_6 IO_L24N_6/VREF_6 U3 VREF

6 IO_L24P_6 IO_L24P_6 U2 I/O

6 N.C. () IO_L26N_6 T3 I/O

6 N.C. () IO_L26P_6 R4 I/O

6 IO_L27N_6 IO_L27N_6 T2 I/O

6 IO_L27P_6 IO_L27P_6 T1 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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6 N.C. () IO_L28N_6 R5 I/O

6 N.C. () IO_L28P_6 P6 I/O

6 N.C. () IO_L29N_6 R2 I/O

6 N.C. () IO_L29P_6 R1 I/O

6 N.C. () IO_L31N_6 P5 I/O

6 N.C. () IO_L31P_6 P4 I/O

6 N.C. () IO_L32N_6 P2 I/O

6 N.C. () IO_L32P_6 P1 I/O

6 N.C. () IO_L33N_6 N6 I/O

6 N.C. () IO_L33P_6 N5 I/O

6 IO_L34N_6/VREF_6 IO_L34N_6/VREF_6 N4 VREF

6 IO_L34P_6 IO_L34P_6 N3 I/O

6 IO_L35N_6 IO_L35N_6 N2 I/O

6 IO_L35P_6 IO_L35P_6 N1 I/O

6 IO_L38N_6 IO_L38N_6 M6 I/O

6 IO_L38P_6 IO_L38P_6 M5 I/O

6 IO_L39N_6 IO_L39N_6 M4 I/O

6 IO_L39P_6 IO_L39P_6 M3 I/O

6 IO_L40N_6 IO_L40N_6 M2 I/O

6 IO_L40P_6/VREF_6 IO_L40P_6/VREF_6 M1 VREF

6 VCCO_6 VCCO_6 M7 VCCO

6 VCCO_6 VCCO_6 N7 VCCO

6 VCCO_6 VCCO_6 P7 VCCO

6 VCCO_6 VCCO_6 R3 VCCO

6 VCCO_6 VCCO_6 R6 VCCO

7 IO IO C2 I/O

7 IO_L01N_7/VRP_7 IO_L01N_7/VRP_7 C3 DCI

7 IO_L01P_7/VRN_7 IO_L01P_7/VRN_7 C4 DCI

7 IO_L16N_7 IO_L16N_7 D1 I/O

7 IO_L16P_7/VREF_7 IO_L16P_7/VREF_7 C1 VREF

7 IO_L17N_7 IO_L17N_7 E4 I/O

7 IO_L17P_7 IO_L17P_7 D4 I/O

7 IO_L19N_7/VREF_7 IO_L19N_7/VREF_7 D3 VREF

7 IO_L19P_7 IO_L19P_7 D2 I/O

7 IO_L20N_7 IO_L20N_7 F4 I/O

7 IO_L20P_7 IO_L20P_7 E3 I/O

7 IO_L21N_7 IO_L21N_7 E1 I/O

7 IO_L21P_7 IO_L21P_7 E2 I/O

7 IO_L22N_7 IO_L22N_7 G6 I/O

7 IO_L22P_7 IO_L22P_7 F5 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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FG456 Footprint X-Ref Target - Figure 51

Left Half of FG456 
Package (Top View)

XC3S400
(264 max. user I/O)

196 I/O: Unrestricted, 
general-purpose user I/O

32 VREF: User I/O or input 
voltage reference for bank

69 N.C.: Unconnected pins for 
XC3S400 ()

XC3S1000, XC3S1500, 
XC3S2000 (333 max user I/O)

261 I/O: Unrestricted, 
general-purpose user I/O

36 VREF: User I/O or input 
voltage reference for bank

0 N.C.: No unconnected pins 
in this package

All devices

12 DUAL: Configuration pin, 
then possible user I/O

8 GCLK: User I/O or global 
clock buffer input

16 DCI: User I/O or reference 
resistor input for bank

7 CONFIG: Dedicated 
configuration pins

4 JTAG: Dedicated JTAG 
port pins

12 VCCINT: Internal core 
voltage supply (+1.2V)

40 VCCO: Output voltage 
supply for bank

8 VCCAUX: Auxiliary voltage 
supply (+2.5V)

52 GND: Ground

Figure 51: FG456 Package Footprint (Top View)
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D7

I/O      
L30P_5

I/O      
L32N_5
GCLK3

GND

GND

GND

M0 M2 I/O      
L06N_5

I/O      
L10N_5  
VRP_5

VCCAUX
I/O      

L22N_5   
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IO        
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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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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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5 IO_L04P_5 IO_L04P_5 AL6 I/O

5 IO_L05N_5 IO_L05N_5 AP6 I/O

5 IO_L05P_5 IO_L05P_5 AN6 I/O

5 IO_L06N_5 IO_L06N_5 AK7 I/O

5 IO_L06P_5 IO_L06P_5 AJ7 I/O

5 IO_L07N_5 IO_L07N_5 AG10 I/O

5 IO_L07P_5 IO_L07P_5 AF10 I/O

5 IO_L08N_5 IO_L08N_5 AJ10 I/O

5 IO_L08P_5 IO_L08P_5 AH10 I/O

5 IO_L09N_5 IO_L09N_5 AM10 I/O

5 IO_L09P_5 IO_L09P_5 AL10 I/O

5 IO_L10N_5/VRP_5 IO_L10N_5/VRP_5 AP10 DCI

5 IO_L10P_5/VRN_5 IO_L10P_5/VRN_5 AN10 DCI

5 IO_L11N_5/VREF_5 IO_L11N_5/VREF_5 AP11 VREF

5 IO_L11P_5 IO_L11P_5 AN11 I/O

5 IO_L12N_5 IO_L12N_5 AF12 I/O

5 IO_L12P_5 IO_L12P_5 AE12 I/O

5 IO_L13N_5 IO_L13N_5 AJ12 I/O

5 IO_L13P_5 IO_L13P_5 AH12 I/O

5 IO_L14N_5 IO_L14N_5 AL12 I/O

5 IO_L14P_5 IO_L14P_5 AK12 I/O

5 IO_L15N_5 IO_L15N_5 AP12 I/O

5 IO_L15P_5 IO_L15P_5 AN12 I/O

5 IO_L16N_5 IO_L16N_5 AE13 I/O

5 IO_L16P_5 IO_L16P_5 AD13 I/O

5 IO_L17N_5 IO_L17N_5 AH13 I/O

5 IO_L17P_5 IO_L17P_5 AG13 I/O

5 IO_L18N_5 IO_L18N_5 AM13 I/O

5 IO_L18P_5 IO_L18P_5 AL13 I/O

5 IO_L19N_5 IO_L19N_5 AG14 I/O

5 IO_L19P_5/VREF_5 IO_L19P_5/VREF_5 AF14 VREF

5 IO_L20N_5 IO_L20N_5 AJ14 I/O

5 IO_L20P_5 IO_L20P_5 AH14 I/O

5 IO_L21N_5 IO_L21N_5 AM14 I/O

5 IO_L21P_5 IO_L21P_5 AL14 I/O

5 IO_L22N_5 IO_L22N_5 AP14 I/O

5 IO_L22P_5 IO_L22P_5 AN14 I/O

5 IO_L23N_5 IO_L23N_5 AF15 I/O

5 IO_L23P_5 IO_L23P_5 AE15 I/O

5 IO_L24N_5 IO_L24N_5 AJ15 I/O

Table  110: FG1156 Package Pinout (Cont’d)

Bank XC3S4000
Pin Name

XC3S5000
Pin Name

FG1156
Pin Number Type
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User I/Os by Bank

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

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

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

Package Edge I/O
Bank Maximum I/O

All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 90 79 0 2 7 2

1 90 79 0 2 7 2

Right
2 88 80 0 2 6 0

3 88 79 0 2 7 0

Bottom
4 90 73 6 2 7 2

5 90 73 6 2 7 2

Left
6 88 79 0 2 7 0

7 88 79 0 2 7 0

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

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

Package Edge I/O
Bank Maximum I/O

All Possible I/O Pins by Type

I/O DUAL DCI VREF GCLK

Top
0 100 89 0 2 7 2

1 100 89 0 2 7 2

Right
2 96 87 0 2 7 0

3 96 87 0 2 7 0

Bottom
4 100 83 6 2 7 2

5 100 83 6 2 7 2

Left
6 96 87 0 2 7 0

7 96 87 0 2 7 0

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

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