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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

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

Applications of Embedded - FPGAs

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

Common Subcategories of Embedded -
FPGAs

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

Types of Embedded - FPGAs

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

Details

Product Status Active

Number of LABs/CLBs 176

Number of Logic Elements/Cells 1584

Total RAM Bits 55296

Number of I/O 108

Number of Gates 50000

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 100°C (TJ)

Package / Case 144-LQFP

Supplier Device Package 144-TQFP (20x20)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc3s50a-4tq144i

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Related Product Families
The Spartan-3AN nonvolatile FPGA family is architecturally 
identical to the Spartan-3A FPGA family, except that it has 
in-system flash memory and is offered in select 
pin-compatible package options.

• DS557: Spartan-3AN Family Data Sheet 
www.xilinx.com/support/documentation/ 
data_sheets/ds557.pdf

The compatible Spartan-3A DSP FPGA family replaces the 
18-bit multiplier with the DSP48A block, while also 
increasing the block RAM capability and quantity. The two 
members of the Spartan-3A DSP FPGA family extend the 
Spartan-3A density range up to 37,440 and 53,712 logic 
cells.

• DS610: Spartan-3A DSP FPGA Family Data Sheet 
www.xilinx.com/support/documentation/ 
data_sheets/ds610.pdf

• UG431: XtremeDSP DSP48A for Spartan-3A DSP 
FPGAs 
www.xilinx.com/support/documentation/ 
user_guides/ug431.pdf

Revision History
The following table shows the revision history for this document.
 

Date Version Revision

12/05/06 1.0 Initial release.

02/02/07 1.1 Promoted to Preliminary status.

03/16/07 1.2 Added cross-reference to nonvolatile Spartan-3AN FPGA family.

04/23/07 1.3 Added cross-reference to compatible Spartan-3A DSP family.

07/10/07 1.4 Updated Starter Kit reference to new UG334.

04/15/08 1.6 Updated trademarks.

05/28/08 1.7 Added reference to XA Automotive version.

03/06/09 1.8 Added link to DS706 on Extended Spartan-3A family.

08/19/10 2.0 Updated link to sign up for Alerts.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug431.pdf
http://www.xilinx.com/support/documentation/data_sheets/ds681.pdf
http://www.xilinx.com/support/documentation/data_sheets/ds557.pdf
http://www.xilinx.com/support/documentation/data_sheets/ds610.pdf
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DC Electrical Characteristics
In this section, specifications may be designated as 
Advance, Preliminary, or Production. These terms are 
defined as follows:

Advance: Initial estimates are based on simulation, early 
characterization, and/or extrapolation from the 
characteristics of other families. Values are subject to 
change. Use as estimates, not for production.

Preliminary: Based on characterization. Further changes 
are not expected.

Production: These specifications are approved once the 
silicon has been characterized over numerous production 
lots. Parameter values are considered stable with no future 
changes expected.

All parameter limits are representative of worst-case supply 
voltage and junction temperature conditions. Unless 
otherwise noted, the published parameter values apply 
to all Spartan®-3A devices. AC and DC characteristics 
are specified using the same numbers for both 
commercial and industrial grades.

Absolute Maximum Ratings

Stresses beyond those listed under Table 4: Absolute 
Maximum Ratings may cause permanent damage to the 
device. These are stress ratings only; functional operation 
of the device at these or any other conditions beyond those 
listed under the Recommended Operating Conditions is not 
implied. Exposure to absolute maximum conditions for 
extended periods of time adversely affects device reliability. 
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Table  4:  Absolute Maximum Ratings 

Symbol Description Conditions Min Max Units

VCCINT Internal supply voltage –0.5 1.32 V

VCCAUX Auxiliary supply voltage –0.5 3.75 V

VCCO Output driver supply voltage –0.5 3.75 V

VREF Input reference voltage –0.5 VCCO  +  0.5 V

VIN

Voltage applied to all User I/O pins and 
dual-purpose pins

Driver in a high-impedance state –0.95 4.6 V

Voltage applied to all Dedicated pins –0.5 4.6 V

IIK Input clamp current per I/O pin –0.5V < VIN < (VCCO + 0.5V) (1) – ±100 mA

VESD Electrostatic Discharge Voltage

Human body model – ±2000 V

Charged device model – ±500 V

Machine model – ±200 V

TJ Junction temperature – 125 °C

TSTG Storage temperature –65 150 °C

Notes: 
1. Upper clamp applies only when using PCI IOSTANDARDs.
2. For soldering guidelines, see UG112: Device Packaging and Thermal Characteristics and XAPP427: Implementation and Solder Reflow 

Guidelines for Pb-Free Packages. 

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug112.pdf
http://www.xilinx.com/support/documentation/application_notes/xapp427.pdf
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General DC Characteristics for I/O Pins

Table  9:  General DC Characteristics of User I/O, Dual-Purpose, and Dedicated Pins (1) 

Symbol Description Test Conditions Min Typ Max Units

IL(2) Leakage current at User I/O, 
input-only, dual-purpose, and 
dedicated pins, FPGA powered

Driver is in a high-impedance state,  
VIN = 0V or VCCO max, sample-tested

–10 – +10 µA

IHS Leakage current on pins during 
hot socketing, FPGA unpowered 

All pins except INIT_B, PROG_B, DONE, and JTAG 
pins when PUDC_B = 1.

–10 – +10 µA

INIT_B, PROG_B, DONE, and JTAG pins or other 
pins when PUDC_B = 0.

Add IHS + IRPU µA

IRPU
(3) Current through pull-up resistor 

at User I/O, dual-purpose, 
input-only, and dedicated pins. 
Dedicated pins are powered by 
VCCAUX.

 VIN = GND VCCO or VCCAUX = 
3.0V to 3.6V

–151 –315 –710 µA

VCCO or VCCAUX = 
2.3V to 2.7V

–82 –182 –437 µA

VCCO = 1.7V to 1.9V –36 –88 –226 µA

VCCO = 1.4V to 1.6V –22 –56 –148 µA

VCCO = 1.14V to 1.26V –11 –31 –83 µA

RPU
(3) Equivalent pull-up resistor value 

at User I/O, dual-purpose, 
input-only, and dedicated pins 
(based on IRPU per Note 3)

VIN = GND VCCO = 3.0V to 3.6V 5.1 11.4 23.9 kΩ

VCCO = 2.3V to 2.7V 6.2 14.8 33.1 kΩ

VCCO = 1.7V to 1.9V 8.4 21.6 52.6 kΩ

VCCO = 1.4V to 1.6V 10.8 28.4 74.0 kΩ

VCCO = 1.14V to 1.26V 15.3 41.1 119.4 kΩ

IRPD
(3) Current through pull-down 

resistor at User I/O, 
dual-purpose, input-only, and 
dedicated pins. Dedicated pins 
are powered by VCCAUX.

 VIN = VCCO VCCAUX = 3.0V to 3.6V 167 346 659 µA

VCCAUX = 2.25V to 2.75V
100 225 457 µA

RPD
(3) Equivalent pull-down resistor 

value at User I/O, dual-purpose, 
input-only, and dedicated pins 
(based on IRPD per Note 3)

VCCAUX = 3.0V to 3.6V VIN = 3.0V to 3.6V 5.5 10.4 20.8 kΩ

VIN = 2.3V to 2.7V 4.1 7.8 15.7 kΩ

VIN = 1.7V to 1.9V 3.0 5.7 11.1 kΩ

VIN = 1.4V to 1.6V 2.7 5.1 9.6 kΩ

VIN = 1.14V to 1.26V 2.4 4.5 8.1 kΩ

VCCAUX = 2.25V to 2.75V VIN = 3.0V to 3.6V 7.9 16.0 35.0 kΩ

VIN = 2.3V to 2.7V 5.9 12.0 26.3 kΩ

VIN = 1.7V to 1.9V 4.2 8.5 18.6 kΩ

VIN = 1.4V to 1.6V 3.6 7.2 15.7 kΩ

VIN = 1.14V to 1.26V 3.0 6.0 12.5 kΩ

IREF VREF current per pin All VCCO levels –10 – +10 µA

CIN Input capacitance – – – 10 pF

RDT Resistance of optional differential 
termination circuit within a 
differential I/O pair. Not available 
on Input-only pairs.

VCCO = 3.3V ± 10% LVDS_33, 
MINI_LVDS_33, 

RSDS_33

90 100 115 Ω

VCCO = 2.5V ± 10% LVDS_25, 
MINI_LVDS_25, 

RSDS_25

90 110 – Ω

Notes: 
1. The numbers in this table are based on the conditions set forth in Table 8.
2. For single-ended signals that are placed on a differential-capable I/O, VIN of –0.2V to –0.5V is supported but can cause increased leakage 

between the two pins. See "Parasitic Leakage" in UG331, Spartan-3 Generation FPGA User Guide .
3. This parameter is based on characterization. The pull-up resistance RPU = VCCO / IRPU. The pull-down resistance RPD = VIN / IRPD. 

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug331.pdf


DC and Switching Characteristics

DS529-3 (v2.0) August 19, 2010 www.xilinx.com 25

TIOPICKD Time from the setup of data at the 
Input pin to the active transition at the 
ICLK input of the Input Flip-Flop (IFF). 
The Input Delay is programmed.

LVCMOS25(2) 1 XC3S700A 1.82 1.95 ns

2 2.62 2.83 ns

3 3.32 3.72 ns

4 3.83 4.31 ns

5 3.69 4.14 ns

6 4.60 5.19 ns

7 5.39 6.10 ns

8 5.92 6.73 ns

1 XC3S1400A 1.79 2.17 ns

2 2.55 2.92 ns

3 3.38 3.76 ns

4 3.75 4.32 ns

5 3.81 4.19 ns

6 4.39 5.09 ns

7 5.16 5.98 ns

8 5.69 6.57 ns

Hold Times

TIOICKP Time from the active transition at the 
ICLK input of the Input Flip-Flop (IFF) 
to the point where data must be held 
at the Input pin. No Input Delay is 
programmed.

LVCMOS25(3) 0 XC3S50A –0.66 –0.64 ns

XC3S200A –0.85 –0.65 ns

XC3S400A –0.42 –0.42 ns

XC3S700A –0.81 –0.67 ns

XC3S1400A –0.71 –0.71 ns

TIOICKPD Time from the active transition at the 
ICLK input of the Input Flip-Flop (IFF) 
to the point where data must be held 
at the Input pin. The Input Delay is 
programmed.

LVCMOS25(3) 1 XC3S50A –0.88 –0.88 ns

2 –1.33 –1.33 ns

3 –2.05 –2.05 ns

4 –2.43 –2.43 ns

5 –2.34 –2.34 ns

6 –2.81 –2.81 ns

7 –3.03 –3.03 ns

8 –3.83 –3.57 ns

1 XC3S200A –1.51 –1.51 ns

2 –2.09 –2.09 ns

3 –2.40 –2.40 ns

4 –2.68 –2.68 ns

5 –2.56 –2.56 ns

6 –2.99 –2.99 ns

7 –3.29 –3.29 ns

8 –3.61 –3.61 ns

Table  20:  Setup and Hold Times for the IOB Input Path(Continued)

Symbol Description Conditions

IFD_
DELAY_
VALUE Device

Speed Grade

Units

-5 -4

Min Min

http://www.xilinx.com
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TIOPLID The time it takes for data to travel 
from the Input pin through the IFF 
latch to the I output with the input 
delay programmed

LVCMOS25(2) 5 XC3S400A 3.55 4.18 ns

6 4.34 5.03 ns

7 5.09 5.88 ns

8 5.58 6.42 ns

1 XC3S700A 1.96 2.18 ns

2 2.76 3.06 ns

3 3.45 3.95 ns

4 3.97 4.54 ns

5 3.83 4.37 ns

6 4.74 5.42 ns

7 5.53 6.33 ns

8 6.06 6.96 ns

1 XC3S1400A 1.93 2.40 ns

2 2.69 3.15 ns

3 3.52 3.99 ns

4 3.89 4.55 ns

5 3.95 4.42 ns

6 4.53 5.32 ns

7 5.30 6.21 ns

8 5.83 6.80 ns

Notes: 
1. The numbers in this table are tested using the methodology presented in Table 27 and are based on the operating conditions set forth in 

Table 8 and Table 11.
2. This propagation time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. When this is 

true, add the appropriate Input adjustment from Table 23.

Table  22:  Propagation Times for the IOB Input Path(Continued)

Symbol Description Conditions DELAY_VALUE Device

Speed Grade

Units

-5 -4

Max Max

http://www.xilinx.com
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Output Propagation Times

Three-State Output Propagation Times

Table  24:  Timing for the IOB Output Path 

Symbol Description Conditions Device

Speed Grade

Units

-5 -4

Max Max

Clock-to-Output Times

TIOCKP When reading from the Output Flip-Flop (OFF), 
the time from the active transition at the OCLK 
input to data appearing at the Output pin

LVCMOS25(2), 12 mA output 
drive, Fast slew rate

All 2.87 3.13 ns

Propagation Times

TIOOP The time it takes for data to travel from the IOB’s 
O input to the Output pin

LVCMOS25(2), 12 mA output 
drive, Fast slew rate

All 2.78 2.91 ns

Set/Reset Times

TIOSRP Time from asserting the OFF’s SR input to 
setting/resetting data at the Output pin

LVCMOS25(2), 12 mA output 
drive, Fast slew rate

All 3.63 3.89 ns

TIOGSRQ Time from asserting the Global Set Reset (GSR) 
input on the STARTUP_SPARTAN3A primitive to 
setting/resetting data at the Output pin

8.62 9.65 ns

Notes: 
1. The numbers in this table are tested using the methodology presented in Table 27 and are based on the operating conditions set forth in 

Table 8 and Table 11.
2. This time requires adjustment whenever a signal standard other than LVCMOS25 with 12 mA drive and Fast slew rate is assigned to the data 

Output. When this is true, add the appropriate Output adjustment from Table 26.

Table  25:  Timing for the IOB Three-State Path 

Symbol Description Conditions Device

Speed Grade

Units

-5 -4

Max Max

Synchronous Output Enable/Disable Times

TIOCKHZ Time from the active transition at the OTCLK input of 
the Three-state Flip-Flop (TFF) to when the Output 
pin enters the high-impedance state

LVCMOS25, 12 mA 
output drive, Fast slew 
rate

All 0.63 0.76 ns

TIOCKON
(2) Time from the active transition at TFF’s OTCLK input 

to when the Output pin drives valid data
All 2.80 3.06 ns

Asynchronous Output Enable/Disable Times

TGTS Time from asserting the Global Three State (GTS) 
input on the STARTUP_SPARTAN3A primitive to 
when the Output pin enters the high-impedance 
state

LVCMOS25, 12 mA 
output drive, Fast slew 
rate

All 9.47 10.36 ns

Set/Reset Times

TIOSRHZ Time from asserting TFF’s SR input to when the 
Output pin enters a high-impedance state

LVCMOS25, 12 mA 
output drive, Fast slew 
rate

All 1.61 1.86 ns

TIOSRON
(2) Time from asserting TFF’s SR input at TFF to when 

the Output pin drives valid data
All 3.57 3.82 ns

Notes: 
1. The numbers in this table are tested using the methodology presented in Table 27 and are based on the operating conditions set forth in 

Table 8 and Table 11.
2. This time requires adjustment whenever a signal standard other than LVCMOS25 with 12 mA drive and Fast slew rate is assigned to the data 

Output. When this is true, add the appropriate Output adjustment from Table 26.

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

Table 64 indicates how the 68 available user-I/O pins are 
distributed between the four I/O banks on the VQ100 
package.

Footprint Migration Differences

The XC3S50A and XC3S200 have common VQ100 pinouts 
except for some differences in alignment of differential I/O 
pairs.

Differential I/O Alignment Differences

Some differential I/O pairs in the VQ100 on the XC3S50A 
FPGA are aligned differently than the corresponding pairs 
on the XC3S200A FPGAs, as shown in Table 65. All the 
mismatched pairs are in I/O Bank 2. These differences are 
indicated with the black diamond character ( ) in the 
footprint diagrams Figure 17 and Figure 18.

Table  64:  User I/Os Per Bank for the XC3S50A and XC3S200A in the VQ100 Package 

Package 
Edge I/O Bank Maximum I/O

All Possible I/O Pins by Type

I/O INPUT DUAL VREF CLK

Top 0 15 3 1 1 3 7

Right 1 13 6 0 0 1 6

Bottom 2 26 2 0 19 1 4

Left 3 14 6 1 0 1 6

TOTAL 68 17 2 20 6 23

Table  65:  Differential I/O Differences in VQ100 

VQ100 Pin Bank XC3S50A XC3S200A

P29

2

IIO_L04P_2/VS2 IO_L03N_2/VS2

P30 IO_L03N_2/VS1 IO_L04P_2/VS1

P33 IO_L06P_2 IO_L05N_2

P34 IO_L05N_2/D7 IO_L06P_2/D7

P51 IO_L11N_2/D0/DIN/ 
MISO

IO_L12P_2/D0/DIN/ 
MISO

P52 IO_L12P_2/D1 IO_L11N_2/D1

http://www.xilinx.com


Pinout Descriptions

DS529-4 (v2.0) August 19, 2010 www.xilinx.com 73

VQ100 Footprint (XC3S50A)

Note pin 1 indicator in top-left corner and logo orientation.

Figure 17:  VQ100 Package Footprint - XC3S50A (Top View)

17 I/O: Unrestricted, general-purpose 
user I/O 20 DUAL: Configuration pins, then 

possible user I/O 6 VREF: User I/O or input voltage 
reference for bank

2 INPUT: Unrestricted, 
general-purpose input pin 23 CLK: User I/O, input, or global 

buffer input 6 VCCO: Output voltage supply for 
bank

2 CONFIG: Dedicated configuration 
pins 4 JTAG: Dedicated JTAG port pins 4 VCCINT: Internal core supply 

voltage (+1.2V)

0 N.C.: Not connected 13 GND: Ground 3 VCCAUX: Auxiliary supply voltage
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TQ144 Footprint
Note pin 1 indicator in top-left corner and logo orientation.

Figure 19:  TQ144 Package Footprint (Top View)
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0 IO_L17P_0 IO_L17P_0 A5 I/O

0 IO_L18N_0 IO_L18N_0 B4 I/O

0 IO_L18P_0 IO_L18P_0 A4 I/O

0 IO_L19N_0 IO_L19N_0 B3 I/O

0 IO_L19P_0 IO_L19P_0 A3 I/O

0 IO_L20N_0/ 
PUDC_B

IO_L20N_0/ 
PUDC_B D5 DUAL

0 IO_L20P_0/ 
VREF_0

IO_L20P_0/ 
VREF_0 C4 VREF

0 IP_0 IP_0 D6 INPUT

0 IP_0 IP_0 D12 INPUT

0 IP_0 IP_0 E6 INPUT

0 IP_0 IP_0 F7 INPUT

0 IP_0 IP_0 F9 INPUT

0 IP_0 IP_0 F10 INPUT

0 IP_0/VREF_0 IP_0/VREF_0 E9 VREF

0 VCCO_0 VCCO_0 B5 VCCO

0 VCCO_0 VCCO_0 B9 VCCO

0 VCCO_0 VCCO_0 B13 VCCO

0 VCCO_0 VCCO_0 E8 VCCO

1 IO_L01N_1/ 
LDC2

IO_L01N_1/ 
LDC2 N14 DUAL

1 IO_L01P_1/ 
HDC

IO_L01P_1/ 
HDC N13 DUAL

1 IO_L02N_1/ 
LDC0

IO_L02N_1/ 
LDC0 P15 DUAL

1 IO_L02P_1/ 
LDC1

IO_L02P_1/ 
LDC1 R15 DUAL

1 IO_L03N_1 IO_L03N_1/A1 N16 DUAL

1 IO_L03P_1 IO_L03P_1/A0 P16 DUAL

1 N.C. (◆) IO_L05N_1/ 
VREF_1 M14 VREF

1 N.C. (◆) IO_L05P_1 M13 I/O

1 N.C. (◆) IO_L06N_1/A3 K13 DUAL

1 N.C. (◆) IO_L06P_1/A2 L13 DUAL

1 N.C. (◆) IO_L07N_1/A5 M16 DUAL

1 N.C. (◆) IO_L07P_1/A4 M15 DUAL

1 N.C. (◆) IO_L08N_1/A7 L16 DUAL

1 N.C. (◆) IO_L08P_1/A6 L14 DUAL

1 IO_L10N_1 IO_L10N_1/A9 J13 DUAL

1 IO_L10P_1 IO_L10P_1/A8 J12 DUAL

1 IO_L11N_1/ 
RHCLK1

IO_L11N_1/ 
RHCLK1 K14 RHCLK

1 IO_L11P_1/ 
RHCLK0

IO_L11P_1/ 
RHCLK0 K15 RHCLK

Table  68:  Spartan-3A FT256 Pinout (XC3S50A, 
XC3S200A, XC3S400) (Continued)

Bank XC3S50A
XC3S200A 
XC3S400A

FT256 
Ball Type

1 IO_L12N_1/ 
TRDY1/RHCLK3

IO_L12N_1/ 
TRDY1/RHCLK3 J16 RHCLK

1 IO_L12P_1/ 
RHCLK2

IO_L12P_1/ 
RHCLK2 K16 RHCLK

1 IO_L14N_1/ 
RHCLK5

IO_L14N_1/ 
RHCLK5 H14 RHCLK

1 IO_L14P_1/ 
RHCLK4

IO_L14P_1/ 
RHCLK4 J14 RHCLK

1 IO_L15N_1/ 
RHCLK7

IO_L15N_1/ 
RHCLK7 H16 RHCLK

1 IO_L15P_1/ 
IRDY1/RHCLK6

IO_L15P_1/ 
IRDY1/RHCLK6 H15 RHCLK

1 N.C. (◆) IO_L16N_1/A11 F16 DUAL

1 N.C. (◆) IO_L16P_1/A10 G16 DUAL

1 N.C. (◆) IO_L17N_1/A13 G14 DUAL

1 N.C. (◆) IO_L17P_1/A12 H13 DUAL

1 N.C. (◆) IO_L18N_1/A15 F15 DUAL

1 N.C. (◆) IO_L18P_1/A14 E16 DUAL

1 N.C. (◆) IO_L19N_1/A17 F14 DUAL

1 N.C. (◆) IO_L19P_1/A16 G13 DUAL

1 IO_L20N_1 IO_L20N_1/A19 F13 DUAL

1 IO_L20P_1 IO_L20P_1/A18 E14 DUAL

1 IO_L22N_1 IO_L22N_1/A21 D15 DUAL

1 IO_L22P_1 IO_L22P_1/A20 D16 DUAL

1 IO_L23N_1 IO_L23N_1/A23 D14 DUAL

1 IO_L23P_1 IO_L23P_1/A22 E13 DUAL

1 IO_L24N_1 IO_L24N_1/A25 C15 DUAL

1 IO_L24P_1 IO_L24P_1/A24 C16 DUAL

1 IP_L04N_1/ 
VREF_1

IP_L04N_1/ 
VREF_1 K12 VREF

1 IP_L04P_1 IP_L04P_1 K11 INPUT

1 N.C. (◆) IP_L09N_1 J11 INPUT

1 N.C. (◆) IP_L09P_1/ 
VREF_1 J10 VREF

1 IP_L13N_1 IP_L13N_1 H11 INPUT

1 IP_L13P_1 IP_L13P_1 H10 INPUT

1 IP_L21N_1 IP_L21N_1 G11 INPUT

1 IP_L21P_1/ 
VREF_1

IP_L21P_1/ 
VREF_1 G12 VREF

1 IP_L25N_1 IP_L25N_1 F11 INPUT

1 IP_L25P_1/ 
VREF_1

IP_L25P_1/ 
VREF_1 F12 VREF

1 VCCO_1 VCCO_1 E15 VCCO

1 VCCO_1 VCCO_1 H12 VCCO

1 VCCO_1 VCCO_1 J15 VCCO

1 VCCO_1 VCCO_1 N15 VCCO

Table  68:  Spartan-3A FT256 Pinout (XC3S50A, 
XC3S200A, XC3S400) (Continued)

Bank XC3S50A
XC3S200A 
XC3S400A

FT256 
Ball Type
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1 IO_L20P_1/A18 E14 DUAL

1 IO_L22N_1/A21 D15 DUAL

1 IO_L22P_1/A20 D16 DUAL

1 IO_L23N_1/A23 D14 DUAL

1 IO_L23P_1/A22 E13 DUAL

1 IO_L24N_1/A25 C15 DUAL

1 IO_L24P_1/A24 C16 DUAL

1 IP_1/VREF_1 H12 VREF

1 IP_1/VREF_1 J14 VREF

1 IP_1/VREF_1 M13 VREF

1 IP_1/VREF_1 M14 VREF

1 VCCO_1 E15 VCCO

1 VCCO_1 J15 VCCO

1 VCCO_1 N15 VCCO

2 IO_L01N_2/M0 P4 DUAL

2 IO_L01P_2/M1 N4 DUAL

2 IO_L02N_2/CSO_B T2 DUAL

2 IO_L02P_2/M2 R2 DUAL

2 IO_L03N_2/VS2 T3 DUAL

2 IO_L03P_2/RDWR_B R3 DUAL

2 IO_L04N_2/VS0 P5 DUAL

2 IO_L04P_2/VS1 N6 DUAL

2 IO_L05N_2 R5 I/O

2 IO_L05P_2 T4 I/O

2 IO_L06N_2/D6 T6 DUAL

2 IO_L06P_2/D7 T5 DUAL

2 IO_L08N_2/D4 N8 DUAL

2 IO_L08P_2/D5 P7 DUAL

2 IO_L09N_2/GCLK13 T7 GCLK

2 IO_L09P_2/GCLK12 R7 GCLK

2 IO_L10N_2/GCLK15 T8 GCLK

2 IO_L10P_2/GCLK14 P8 GCLK

2 IO_L11N_2/GCLK1 P9 GCLK

2 IO_L11P_2/GCLK0 N9 GCLK

2 IO_L12N_2/GCLK3 T9 GCLK

2 IO_L12P_2/GCLK2 R9 GCLK

2 IO_L14N_2/MOSI/CSI_B P10 DUAL

2 IO_L14P_2 T10 I/O

2 IO_L15N_2/DOUT R11 DUAL

2 IO_L15P_2/AWAKE T11 PWRMGT

Table  69:  Spartan-3A FT256 Pinout (XC3S700A, 

Bank XC3S700A
XC3S1400A

FT256 
Ball Type

2 IO_L16N_2 N11 I/O

2 IO_L16P_2 P11 I/O

2 IO_L17N_2/D3 P12 DUAL

2 IO_L17P_2/INIT_B T12 DUAL

2 IO_L18N_2/D1 R13 DUAL

2 IO_L18P_2/D2 T13 DUAL

2 IO_L19N_2 P13 I/O

2 IO_L19P_2 N12 I/O

2 IO_L20N_2/CCLK R14 DUAL

2 IO_L20P_2/D0/DIN/MISO T14 DUAL

2 IP_2/VREF_2 M11 VREF

2 IP_2/VREF_2 M7 VREF

2 IP_2/VREF_2 M9 VREF

2 IP_2/VREF_2 N5 VREF

2 IP_2/VREF_2 P6 VREF

2 VCCO_2 R12 VCCO

2 VCCO_2 R4 VCCO

2 VCCO_2 R8 VCCO

3 IO_L01N_3 C1 I/O

3 IO_L01P_3 C2 I/O

3 IO_L02N_3 D3 I/O

3 IO_L02P_3 D4 I/O

3 IO_L03N_3 E1 I/O

3 IO_L03P_3 D1 I/O

3 IO_L04N_3 F4 I/O

3 IO_L04P_3 E4 I/O

3 IO_L05N_3 E2 I/O

3 IO_L05P_3 E3 I/O

3 IO_L07N_3 G3 I/O

3 IO_L07P_3 F3 I/O

3 IO_L08N_3/VREF_3 G1 VREF

3 IO_L08P_3 F1 I/O

3 IO_L11N_3/LHCLK1 H1 LHCLK

3 IO_L11P_3/LHCLK0 G2 LHCLK

3 IO_L12N_3/IRDY2/LHCLK3 J3 LHCLK

3 IO_L12P_3/LHCLK2 H3 LHCLK

3 IO_L14N_3/LHCLK5 J1 LHCLK

3 IO_L14P_3/LHCLK4 J2 LHCLK

3 IO_L15N_3/LHCLK7 K1 LHCLK

3 IO_L15P_3/TRDY2/LHCLK6 K3 LHCLK

Table  69:  Spartan-3A FT256 Pinout (XC3S700A, 

Bank XC3S700A
XC3S1400A

FT256 
Ball Type
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User I/Os by Bank

Table 70, Table 71, and Table 72 indicate how the available 
user-I/O pins are distributed between the four I/O banks on 
the FT256 package. The AWAKE pin is counted as a 
dual-purpose I/O.

The XC3S50A FPGA in the FT256 package has 51 
unconnected balls, labeled with an “N.C.” type. These pins 
are also indicated in Figure 20.

.

Table  70:  User I/Os Per Bank on XC3S50A in the FT256 Package 

Package 
Edge I/O Bank Maximum I/O

All Possible I/O Pins by Type

I/O INPUT DUAL VREF CLK

Top 0 40 21 7 1 3 8

Right 1 32 12 5 4 3 8

Bottom 2 40 5 2 21 6 6

Left 3 32 15 6 0 3 8

TOTAL 144 53 20 26 15 30

Table  71:  User I/Os Per Bank on XC3S200A and XC3S400A in the FT256 Package 

Package 
Edge I/O Bank Maximum I/O

All Possible I/O Pins by Type

I/O INPUT DUAL VREF CLK

Top 0 47 27 6 1 5 8

Right 1 50 1 6 30 5 8

Bottom 2 48 11 2 21 6 8

Left 3 50 30 7 0 5 8

TOTAL 195 69 21 52 21 32

Table  72:  User I/Os Per Bank on XC3S700A and XC3S1400A in the FT256 Package 

Package 
Edge I/O Bank Maximum I/O

All Possible I/O Pins by Type

I/O INPUT DUAL VREF CLK

Top 0 41 27 1 1 4 8

Right 1 40 0 0 30 4 6

Bottom 2 41 7 0 21 5 8

Left 3 39 25 1 0 5 8

TOTAL 161 59 2 52 18 30
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Footprint Migration Differences

Unconnected Balls on XC3S50A

Table 73 summarizes any footprint and functionality 
differences between the XC3S50A and the XC3S200A or 
XC3S400A FPGAs that might affect easy migration between 
these devices in the FT256 package. The XC3S200A and 
XC3S400A have identical pinouts. The XC3S50A pinout is 
compatible, but there are 52 balls that are different. 
Generally, designs easily migrate upward from the 
XC3S50A to either the XC3S200A or XC3S400A. If using 
differential I/O, see Table 74. If using the BPI configuration 
mode (parallel Flash), see Table 75.

Table  73:  FT256 XC3S50A Footprint Migration Difference 

FT256 
Ball Bank

XC3S50A 
Type Migration

XC3S200A/ 
XC3S400A 

Type

A7 0 N.C. I/O

A12 0 N.C. I/O

B12 0 INPUT I/O

C7 0 N.C. I/O

D10 0 N.C. I/O

E2 3 N.C. I/O

E3 3 N.C. I/O

E7 0 N.C. I/O

E10 0 N.C. I/O

E16 1 N.C. I/O

F3 3 N.C. I/O

F8 0 N.C. I/O

F14 1 N.C. I/O

F15 1 N.C. I/O

F16 1 N.C. I/O

G3 3 N.C. I/O

G4 3 N.C. I/O

G5 3 N.C. INPUT

G6 3 N.C. INPUT

G13 1 N.C. I/O

G14 1 N.C. I/O

G16 1 N.C. I/O

H4 3 N.C. I/O

H5 3 N.C. I/O

H6 3 N.C. I/O

H13 1 N.C. I/O

J4 3 N.C. I/O

J6 3 N.C. I/O

J10 1 N.C. INPUT

J11 1 N.C. INPUT

K4 3 N.C. I/O

K13 1 N.C. I/O

L1 3 N.C. I/O

L2 3 N.C. I/O

L3 3 N.C. I/O

L4 3 N.C. I/O

L13 1 N.C. I/O

L14 1 N.C. I/O

L16 1 N.C. I/O

M3 3 N.C. I/O

M10 2 N.C. I/O

M13 1 N.C. I/O

M14 1 N.C. I/O

M15 1 N.C. I/O

M16 1 N.C. I/O

N7 2 N.C. I/O

N10 2 N.C. I/O

N12 2 N.C. I/O

P6 2 N.C. I/O

P13 2 N.C. I/O

R7 2 N.C. I/O

T7 2 N.C. I/O

DIFFERENCES 52

Legend:

This pin can unconditionally migrate from the device 
on the left to the device on the right. Migration in the 
other direction is possible depending on how the pin is 
configured for the device on the right.

Table  73:  FT256 XC3S50A Footprint Migration 

FT256 
Ball Bank

XC3S50A 
Type Migration

XC3S200A/ 
XC3S400A 

Type
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FT256 Footprint (XC3S700A, XC3S1400A)

Figure 22:  XC3S700A and XC3S1400A FT256 Package Footprint (Top View)

16151413121110987654321

A

B

C

D

E

F

G

H

N

P

R

T

J

K

L

M

Bank 0

Bank 2

B
an

k 
3

B
an

k 
1

GND PROG_B I/O
L19P_0

I/O
L17P_0

I/O
L15P_0

I/O
L13P_0

I/O
L12P_0
GCLK10

L10N_0 
GCLK7

I/O
L08N_0

I/O
L07N_0

I/O
L05N_0

I/O
L04N_0

I/O
L04P_0 TCK GND

TDI TMS I/O
L19N_0

I/O
L18N_0 VCCO_0 I/O

L15N_0 GND
I/O

L12N_0 
GCLK11

VCCO_0 I/O
L08P_0 GND

I/O
L05P_0 VCCO_0 I/O

L02N_0

I/O
L02P_0 
VREF_0

TDO

I/O
L01N_3

I/O
L01P_3 GND

I/O
L20P_0 
VREF_0

I/O
L17N_0

I/O
L16N_0

I/O
L13N_0

I/O
L11P_0 
GCLK8

I/O
L10P_0 
GCLK6

I/O
L09P_0 
GCLK4

I/O
L07P_0

I/O
L03P_0

I/O
L01N_0 GND

I/O
L24N_1

A25

I/O
L24P_1

A24

I/O
L03P_3 VCCO_3 I/O

L02N_3
I/O

L02P_3

I/O
L20N_0
PUDC_B

VCCAUX I/O
L16P_0

I/O
L11N_0 
GCLK9

I/O
L09N_0 
GCLK5

I/O
L06N_0 
VREF_0

I/O
L06P_0

I/O
L03N_0

I/O
L01P_0

I/O
L23N_1

A23

I/O
L22N_1

A21

I/O
L22P_1

A20

I/O
L03N_3 L05N_3

I/O
L05P_3

I/O
L04P_3 GND INPUT

I/O
L14N_0 
VREF_0

VCCO_0 I/O
L14P_0 GND VCCAUX GND

I/O
L23P_1

A22

I/O
L20P_1

A18
VCCO_1

I/O
L18P_1

A14

I/O
L08P_3 GND I/O

L04N_3 VCCAUX GND GND GND GND VCCINT GND VCCAUX
I/O

L20N_1
A19

I/O
L19N_1

A17

I/O
L18N_1

A15

I/O
L16N_1

A11

I/O
L08N_3
VREF_3

I/O
L11P_3
LHCLK0

I/O
L07N_3

INPUT
VREF_3 GND GND VCCINT GND VCCINT GND VCCINT GND

I/O
L19P_1

A16

I/O
L17N_1

A13
GND

I/O
L16P_1

A10

I/O
L11N_3
LHCLK1

VCCO_3
I/O

L12P_3
LHCLK2

VCCAUX GND VCCINT GND VCCINT GND VCCINT GND INPUT 
VREF_1

I/O
L17P_1

A12
VCCAUX

I/O 
L15P_1
IRDY1

RHCLK6

I/O
L15N_1
RHCLK7

I/O
L14N_3
LHCLK5

I/O
L14P_3
LHCLK4

I/O
L12N_3
IRDY2

LHCLK3

INPUT INPUT 
VREF_3 GND VCCINT GND VCCINT GND VCCINT

I/O
L10P_1

A8

I/O
L10N_1

A9

INPUT
VREF_1 VCCO_1

I/O
L12N_1
TRDY1

RHCLK3

I/O
L15N_3
LHCLK7

GND
I/O

L15P_3
TRDY2
LHCLK6

I/O
L18P_3 GND VCCINT GND VCCINT GND VCCINT GND GND

I/O
L06N_1

A3

I/O
L11N_1
RHCLK1

I/O
L11P_1
RHCLK0

I/O
L12P_1
RHCLK2

I/O
L16P_3
VREF_3

I/O
L16N_3

I/O
L18N_3

I/O
L19N_3 VCCAUX GND VCCINT GND VCCINT GND GND VCCAUX

I/O
L06P_1

A2

I/O
L08P_1

A6
GND

I/O
L08N_1

A7

I/O
L20P_3 VCCO_3 I/O

L19P_3
I/O

L24N_3 GND VCCAUX INPUT 
VREF_2 GND INPUT

VREF_2 VCCAUX INPUT
VREF_2 GND INPUT

VREF_1
INPUT

VREF_1

I/O
L07P_1

A4

I/O
L07N_1

A5

I/O
L20N_3

I/O
L22P_3
VREF_3

I/O
L24P_3

I/O
L01P_2

M1

INPUT
VREF_2

I/O
L04P_2

VS1
GND

I/O
L08N_2

D4

I/O
L11P_2
GCLK0

GND I/O
L16N_2

I/O
L19P_2

I/O
L01P_1

HDC

I/O
L01N_1
LDC2

VCCO_1
I/O

L03N_1
A1

I/O
L22N_3

I/O
L23N_3 GND

I/O
L01N_2

M0

I/O
L04N_2

VS0

INPUT 
VREF_2

I/O
L08P_2

D5

I/O
L10P_2
GCLK14

I/O
L11N_2
GCLK1

I/O
L14N_2
MOSI
CSI_B

I/O
L16P_2

I/O
L17N_2

D3

I/O
L19N_2 GND

I/O
L02N_1
LDC0

I/O
L03P_1

A0

I/O
L23P_3

I/O
L02P_2

M2

I/O
L03P_2

RDWR_B
VCCO_2 I/O

L05N_2 GND
I/O

L09P_2
GCLK12

VCCO_2
I/O

L12P_2
GCLK2

GND
I/O

L15N_2
DOUT

VCCO_2
I/O

L18N_2
D1

I/O
L20N_2
CCLK

I/O
L02P_1
LDC1 SUSPEND

GND
I/O

L02N_2
CSO_B

I/O
L03N_2

VS2

I/O
L05P_2

I/O
L06P_2

D7

I/O
L06N_2

D6

I/O
L09N_2
GCLK13

I/O
L10N_2
GCLK15

I/O
L12N_2
GCLK3

I/O
L14P_2

I/O
L15P_2
AWAKE

I/O
L17P_2
INIT_B

I/O
L18P_2

D2

I/O 
L20P_2
D0/DIN 
MISO

DONE GND

I/O
L18P_0

I/O

I/O

L07P_3
I/O

DS529-4_012009

59 I/O: Unrestricted, 
general-purpose user I/O 51 DUAL: Configuration, then 

possible user I/O 18 VREF: User I/O or input 
voltage reference for bank 2 SUSPEND: Dedicated 

SUSPEND and 
dual-purpose AWAKE 
Power Management pins

2 INPUT: Unrestricted, 
general-purpose input pin 30 CLK: User I/O, input, or 

global buffer input 13 VCCO: Output voltage 
supply for bank

2 CONFIG: Dedicated 
configuration pins 4 JTAG: Dedicated JTAG 

port pins 15 VCCINT: Internal core 
supply voltage (+1.2V)

0 N.C.: Not connected 50 GND: Ground 10 VCCAUX: Auxiliary supply 
voltage
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FG320: 320-ball Fine-pitch Ball Grid Array
The 320-ball fine-pitch ball grid array package, FG320, 
supports two Spartan-3A FPGAs, the XC3S200A and the 
XC3S400A, as shown in Table 77 and Figure 23.

The FG320 package is an 18 x 18 array of solder balls 
minus the four center balls.

Table 77 lists all the package pins. They are sorted by bank 
number and then by pin name of the largest device. 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.

The shaded rows indicate pinout differences between the 
XC3S200A and the XC3S400A FPGAs. The XC3S200A 
has three unconnected balls, indicated as N.C. (No 
Connection) in Table 77 and with the black diamond 
character ( ) in Table 77 and Figure 23.

All other balls have nearly identical functionality on all three 
devices. Table 80 summarizes the Spartan-3A FPGA 
footprint migration differences for the FG320 package.

An electronic version of this package pinout table and 
footprint diagram is available for download from the Xilinx 
website at

www.xilinx.com/support/documentation/data_sheets/ 
s3a_pin.zip.

Pinout Table

Table  77:  Spartan-3A FG320 Pinout 

Bank Pin Name
FG320 

Ball Type

0 IO_L01N_0 C15 I/O

0 IO_L01P_0 C16 I/O

0 IO_L02N_0 A16 I/O

0 IO_L02P_0/VREF_0 B16 VREF

0 IO_L03N_0 A14 I/O

0 IO_L03P_0 A15 I/O

0 IO_L04N_0 C14 I/O

0 IO_L04P_0 B15 I/O

0 IO_L05N_0 D12 I/O

0 IO_L05P_0 C13 I/O

0 IO_L06N_0/VREF_0 A13 VREF

0 IO_L06P_0 B13 I/O

0 IO_L07N_0 B12 I/O

0 IO_L07P_0 C12 I/O

0 IO_L08N_0 F11 I/O

0 IO_L08P_0 E11 I/O

0 IO_L09N_0 A11 I/O

0 IO_L09P_0 B11 I/O

0 IO_L10N_0 D10 I/O

0 IO_L10P_0 C11 I/O

0 IO_L11N_0/GCLK5 C9 GCLK

0 IO_L11P_0/GCLK4 B10 GCLK

0 IO_L12N_0/GCLK7 B9 GCLK

0 IO_L12P_0/GCLK6 A10 GCLK

0 IO_L13N_0/GCLK9 B7 GCLK

0 IO_L13P_0/GCLK8 A8 GCLK

0 IO_L14N_0/GCLK11 C8 GCLK

0 IO_L14P_0/GCLK10 B8 GCLK

0 IO_L15N_0 C7 I/O

0 IO_L15P_0 D8 I/O

0 IO_L16N_0 E9 I/O

0 IO_L16P_0 D9 I/O

0 IO_L17N_0 B6 I/O

0 IO_L17P_0 A6 I/O

0 IO_L18N_0/VREF_0 A4 VREF

0 IO_L18P_0 A5 I/O

0 IO_L19N_0 E7 I/O

0 IO_L19P_0 F8 I/O

0 IO_L20N_0 D6 I/O

0 IO_L20P_0 C6 I/O

0 IO_L21N_0 A3 I/O

0 IO_L21P_0 B4 I/O

0 IO_L22N_0 D5 I/O

0 IO_L22P_0 C5 I/O

0 IO_L23N_0 A2 I/O

0 IO_L23P_0 B3 I/O

0 IO_L24N_0/PUDC_B E5 DUAL

0 IO_L24P_0/VREF_0 E6 VREF

0 IP_0 D13 INPUT

0 IP_0 D14 INPUT

0 IP_0 E12 INPUT

0 XC3S400A: IP_0 
XC3S200A: N.C. (◆) E13 INPUT

0 IP_0 F7 INPUT

0 IP_0 F9 INPUT

0 IP_0 F10 INPUT

Table  77:  Spartan-3A FG320 Pinout(Continued)

Bank Pin Name
FG320 

Ball Type

http://www.xilinx.com/support/documentation/data_sheets/s3a_pin.zip
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2 IO_L02N_2/CSO_B V3 DUAL

2 IO_L02P_2/M2 V2 DUAL

2 IO_L03N_2/VS2 U4 DUAL

2 IO_L03P_2/RDWR_B T4 DUAL

2 IO_L04N_2 T5 I/O

2 IO_L04P_2 R5 I/O

2 IO_L05N_2/VS0 V5 DUAL

2 IO_L05P_2/VS1 V4 DUAL

2 IO_L06N_2 U6 I/O

2 IO_L06P_2 T6 I/O

2 IO_L07N_2 P8 I/O

2 IO_L07P_2 N8 I/O

2 IO_L08N_2/D6 T7 DUAL

2 IO_L08P_2/D7 R7 DUAL

2 IO_L09N_2 R9 I/O

2 IO_L09P_2 T8 I/O

2 IO_L10N_2/D4 V6 DUAL

2 IO_L10P_2/D5 U7 DUAL

2 IO_L11N_2/GCLK13 V8 GCLK

2 IO_L11P_2/GCLK12 U8 GCLK

2 IO_L12N_2/GCLK15 V9 GCLK

2 IO_L12P_2/GCLK14 U9 GCLK

2 IO_L13N_2/GCLK1 T10 GCLK

2 IO_L13P_2/GCLK0 U10 GCLK

2 IO_L14N_2/GCLK3 U11 GCLK

2 IO_L14P_2/GCLK2 V11 GCLK

2 IO_L15N_2 R10 I/O

2 IO_L15P_2 P10 I/O

2 IO_L16N_2/MOSI/CSI_B T11 DUAL

2 IO_L16P_2 R11 I/O

2 IO_L17N_2 V13 I/O

2 IO_L17P_2 U12 I/O

2 IO_L18N_2/DOUT U13 DUAL

2 IO_L18P_2/AWAKE T12 PWR
MGMT

2 IO_L19N_2 P12 I/O

2 IO_L19P_2 N12 I/O

2 IO_L20N_2/D3 R13 DUAL

2 IO_L20P_2/INIT_B T13 DUAL

2 IO_L21N_2 T14 I/O

Table  77:  Spartan-3A FG320 Pinout(Continued)

Bank Pin Name
FG320 

Ball Type

2 IO_L21P_2 V14 I/O

2 IO_L22N_2/D1 U15 DUAL

2 IO_L22P_2/D2 V15 DUAL

2 IO_L23N_2 T15 I/O

2 IO_L23P_2 R14 I/O

2 IO_L24N_2/CCLK U16 DUAL

2 IO_L24P_2/D0/DIN/MISO V16 DUAL

2 IP_2 M8 INPUT

2 IP_2 M9 INPUT

2 IP_2 M12 INPUT

2 XC3S400A: IP_2 
XC3S200A: N.C. (◆) N7 INPUT

2 IP_2 N9 INPUT

2 IP_2 N11 INPUT

2 IP_2 R6 INPUT

2 IP_2/VREF_2 M11 VREF

2 IP_2/VREF_2 N10 VREF

2 IP_2/VREF_2 P6 VREF

2 IP_2/VREF_2 P7 VREF

2 IP_2/VREF_2 P9 VREF

2 IP_2/VREF_2 P13 VREF

2 XC3S400A: IP_2/VREF_2 
XC3S200A: N.C. (◆) P14 VREF

2 VCCO_2 P11 VCCO

2 VCCO_2 R8 VCCO

2 VCCO_2 U5 VCCO

2 VCCO_2 U14 VCCO

3 IO_L01N_3 C1 I/O

3 IO_L01P_3 C2 I/O

3 IO_L02N_3 B1 I/O

3 IO_L02P_3 B2 I/O

3 IO_L03N_3 D2 I/O

3 IO_L03P_3 D3 I/O

3 IO_L05N_3 G5 I/O

3 IO_L05P_3 F5 I/O

3 IO_L06N_3 E3 I/O

3 IO_L06P_3 F4 I/O

3 IO_L07N_3 E1 I/O

3 IO_L07P_3 D1 I/O

3 IO_L09N_3 G4 I/O

3 IO_L09P_3 F3 I/O

Table  77:  Spartan-3A FG320 Pinout(Continued)

Bank Pin Name
FG320 

Ball Type
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GND GND R15 GND

GND GND T9 GND

GND GND V1 GND

GND GND V7 GND

GND GND V12 GND

GND GND V18 GND

VCCAUX SUSPEND T16 PWR
MGMT

VCCAUX DONE V17 CONFIG

VCCAUX PROG_B C4 CONFIG

VCCAUX TCK A17 JTAG

VCCAUX TDI E4 JTAG

VCCAUX TDO E14 JTAG

VCCAUX TMS C3 JTAG

VCCAUX VCCAUX A9 VCCAUX

VCCAUX VCCAUX G10 VCCAUX

VCCAUX VCCAUX J12 VCCAUX

VCCAUX VCCAUX J18 VCCAUX

VCCAUX VCCAUX K1 VCCAUX

VCCAUX VCCAUX K7 VCCAUX

VCCAUX VCCAUX M10 VCCAUX

VCCAUX VCCAUX V10 VCCAUX

VCCINT VCCINT H9 VCCINT

VCCINT VCCINT H11 VCCINT

VCCINT VCCINT J8 VCCINT

VCCINT VCCINT K11 VCCINT

VCCINT VCCINT L8 VCCINT

VCCINT VCCINT L10 VCCINT

Table  77:  Spartan-3A FG320 Pinout(Continued)

Bank Pin Name
FG320 

Ball Type
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3 IO_L34P_3 U1 I/O

3 IO_L36N_3 T4 I/O

3 IO_L36P_3 R5 I/O

3 IO_L37N_3 V2 I/O

3 IO_L37P_3 V1 I/O

3 IO_L38N_3 W2 I/O

3 IO_L38P_3 W1 I/O

3 IP_3 H7 INPUT

3 IP_L04N_3/VREF_3 G6 VREF

3 IP_L04P_3 G7 INPUT

3 IP_L11N_3/VREF_3 J7 VREF

3 IP_L11P_3 J8 INPUT

3 IP_L15N_3 K7 INPUT

3 IP_L15P_3 K8 INPUT

3 IP_L19N_3 K5 INPUT

3 IP_L19P_3 K6 INPUT

3 IP_L23N_3 L6 INPUT

3 IP_L23P_3 L7 INPUT

3 IP_L27N_3 M7 INPUT

3 IP_L27P_3 M8 INPUT

3 IP_L31N_3 N7 INPUT

3 IP_L31P_3 M6 INPUT

3 IP_L35N_3 N6 INPUT

3 IP_L35P_3 P5 INPUT

3 IP_L39N_3/VREF_3 P7 VREF

3 IP_L39P_3 P6 INPUT

3 VCCO_3 E2 VCCO

3 VCCO_3 H5 VCCO

3 VCCO_3 L2 VCCO

3 VCCO_3 N5 VCCO

3 VCCO_3 U2 VCCO

GND GND A1 GND

GND GND A11 GND

GND GND A20 GND

GND GND B6 GND

GND GND B14 GND

GND GND C3 GND

GND GND C18 GND

GND GND D9 GND

GND GND E5 GND

Table  81:  Spartan-3A FG400 Pinout(Continued)

Bank Pin Name
FG400 

Ball Type

GND GND E12 GND

GND GND F15 GND

GND GND G2 GND

GND GND G19 GND

GND GND H8 GND

GND GND H13 GND

GND GND J9 GND

GND GND J11 GND

GND GND K1 GND

GND GND K10 GND

GND GND K12 GND

GND GND K17 GND

GND GND L4 GND

GND GND L9 GND

GND GND L11 GND

GND GND L20 GND

GND GND M10 GND

GND GND M12 GND

GND GND N8 GND

GND GND N11 GND

GND GND N13 GND

GND GND P2 GND

GND GND P19 GND

GND GND R6 GND

GND GND R9 GND

GND GND T16 GND

GND GND U12 GND

GND GND V3 GND

GND GND V18 GND

GND GND W7 GND

GND GND W15 GND

GND GND Y1 GND

GND GND Y10 GND

GND GND Y20 GND

VCCAUX SUSPEND R15 PWR
MGMT

VCCAUX DONE W19 CONFIG

VCCAUX PROG_B D5 CONFIG

VCCAUX TCK A19 JTAG

VCCAUX TDI F5 JTAG

Table  81:  Spartan-3A FG400 Pinout(Continued)

Bank Pin Name
FG400 

Ball Type
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User I/Os by Bank

Table 84 and Table 85 indicate how the user-I/O pins are 
distributed between the four I/O banks on the FG484 
package. The AWAKE pin is counted as a dual-purpose I/O.

Footprint Migration Differences

Table 86 summarizes any footprint and functionality 
differences between the XC3S700A and the XC3S1400A 
FPGAs that might affect easy migration between devices 
available in the FG484 package. There are three such balls. 
All other pins not listed in Table 86 unconditionally migrate 
between Spartan-3A devices available in the FG484 
package.

The arrows indicate the direction for easy migration.

Table  84:  User I/Os Per Bank for the XC3S700A in the FG484 Package 

Package 
Edge I/O Bank Maximum I/O

All Possible I/O Pins by Type

I/O INPUT DUAL VREF CLK

Top 0 92 58 17 1 8 8

Right 1 94 33 15 30 8 8

Bottom 2 92 43 11 21 9 8

Left 3 94 61 17 0 8 8

TOTAL 372 195 60 52 33 32

Table  85:  User I/Os Per Bank for the XC3S1400A in the FG484 Package 

Package 
Edge I/O Bank Maximum I/O

All Possible I/O Pins by Type

I/O INPUT DUAL VREF CLK

Top 0 92 58 17 1 8 8

Right 1 94 33 15 30 8 8

Bottom 2 95 43 13 21 10 8

Left 3 94 61 17 0 8 8

TOTAL 375 195 62 52 34 32

Table  86:  FG484 Footprint Migration Differences 

Pin Bank XC3S700A Migration XC3S1400A

T8 2 N.C. INPUT/VREF

U7 2 N.C. INPUT

U16 2 N.C. INPUT

DIFFERENCES 3

Legend:

This pin can unconditionally migrate from the device 
on the left to the device on the right. Migration in the 
other direction is possible depending on how the pin is 
configured for the device on the right.
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FG676: 676-ball Fine-pitch Ball Grid Array
The 676-ball fine-pitch ball grid array, FG676, supports the 
XC3S1400A FPGA.

Table 87 lists all the FG676 package pins. They are sorted 
by bank number and 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.

The XC3S1400A has 17 unconnected balls, indicated as 
N.C. (No Connection) in Table 87 and with the black 
diamond character ( ) in Table 87 and Figure 27.

An electronic version of this package pinout table and 
footprint diagram is available for download from the Xilinx 
website at:

www.xilinx.com/support/documentation/data_sheets/ 
s3a_pin.zip.

Pinout Table

Table  87:  Spartan-3A FG676 Pinout 

Bank Pin Name
FG676 

Ball Type

0 IO_L01N_0 F20 I/O

0 IO_L01P_0 G20 I/O

0 IO_L02N_0 F19 I/O

0 IO_L02P_0/VREF_0 G19 VREF

0 IO_L05N_0 C22 I/O

0 IO_L05P_0 D22 I/O

0 IO_L06N_0 C23 I/O

0 IO_L06P_0 D23 I/O

0 IO_L07N_0 A22 I/O

0 IO_L07P_0 B23 I/O

0 IO_L08N_0 G17 I/O

0 IO_L08P_0 H17 I/O

0 IO_L09N_0 B21 I/O

0 IO_L09P_0 C21 I/O

0 IO_L10N_0 D21 I/O

0 IO_L10P_0 E21 I/O

0 IO_L11N_0 C20 I/O

0 IO_L11P_0 D20 I/O

0 IO_L12N_0 K16 I/O

0 IO_L12P_0 J16 I/O

0 IO_L13N_0 E17 I/O

0 IO_L13P_0 F17 I/O

0 IO_L14N_0 A20 I/O

0 IO_L14P_0/VREF_0 B20 VREF

0 IO_L15N_0 A19 I/O

0 IO_L15P_0 B19 I/O

0 IO_L16N_0 H15 I/O

0 IO_L16P_0 G15 I/O

0 IO_L17N_0 C18 I/O

0 IO_L17P_0 D18 I/O

0 IO_L18N_0 A18 I/O

0 IO_L18P_0 B18 I/O

0 IO_L19N_0 B17 I/O

0 IO_L19P_0 C17 I/O

0 IO_L20N_0/VREF_0 E15 VREF

0 IO_L20P_0 F15 I/O

0 IO_L21N_0 C16 I/O

0 IO_L21P_0 D17 I/O

0 IO_L22N_0 C15 I/O

0 IO_L22P_0 D16 I/O

0 IO_L23N_0 A15 I/O

0 IO_L23P_0 B15 I/O

0 IO_L24N_0 F14 I/O

0 IO_L24P_0 E14 I/O

0 IO_L25N_0/GCLK5 J14 GCLK

0 IO_L25P_0/GCLK4 K14 GCLK

0 IO_L26N_0/GCLK7 A14 GCLK

0 IO_L26P_0/GCLK6 B14 GCLK

0 IO_L27N_0/GCLK9 G13 GCLK

0 IO_L27P_0/GCLK8 F13 GCLK

0 IO_L28N_0/GCLK11 C13 GCLK

0 IO_L28P_0/GCLK10 B13 GCLK

0 IO_L29N_0 B12 I/O

0 IO_L29P_0 A12 I/O

0 IO_L30N_0 C12 I/O

0 IO_L30P_0 D13 I/O

0 IO_L31N_0 F12 I/O

0 IO_L31P_0 E12 I/O

0 IO_L32N_0/VREF_0 D11 VREF

0 IO_L32P_0 C11 I/O

0 IO_L33N_0 B10 I/O

0 IO_L33P_0 A10 I/O

Table  87:  Spartan-3A FG676 Pinout(Continued)

Bank Pin Name
FG676 

Ball Type

http://www.xilinx.com/support/documentation/data_sheets/s3a_pin.zip
http://www.xilinx.com/support/documentation/data_sheets/s3a_pin.zip
http://www.xilinx.com

