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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

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

Applications of Embedded - FPGAs

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

Common Subcategories of Embedded -
FPGAs

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

Types of Embedded - FPGAs

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

Details
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Number of Logic Elements/Cells 1584

Total RAM Bits 55296

Number of I/O 195

Number of Gates 50000

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 256-LBGA

Supplier Device Package 256-FTBGA (17x17)
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Package Marking
Figure 3 provides a top marking example for Spartan-3AN 
FPGAs in the quad-flat packages. Figure 4 shows the top 
marking for Spartan-3AN FPGAs in BGA packages. The 
markings for the BGA packages are nearly identical to those 
for the quad-flat packages, except that the marking is 
rotated with respect to the ball A1 indicator. 

The “5C” and “4I” Speed Grade/Temperature Range part 
combinations may be dual marked as “5C/4I”. Devices 
with the dual mark can be used as either -5C or -4I devices. 
Devices with a single mark are only guaranteed for the 
marked speed grade and temperature range.

X-Ref Target - Figure 3

Figure 3: Spartan-3AN FPGA QFP Package Marking Example

X-Ref Target - Figure 4

Figure 4: Spartan-3AN FPGA BGA Package Marking Example
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General DC Characteristics for I/O Pins

Table  11: General DC Characteristics of User I/O, Dual-Purpose, and Dedicated Pins

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.(4)

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

–151 –315 –710 µA

VCCO = 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 k

VCCO = 2.3V to 2.7V 6.2 14.8 33.1 k

VCCO = 1.7V to 1.9V 8.4 21.6 52.6 k

VCCO = 1.4V to 1.6V 10.8 28.4 74.0 k

VCCO = 1.14V to 1.26V 15.3 41.1 119.4 k

IRPD
(3) Current through pull-down 

resistor at User I/O, 
Dual-Purpose, Input-only, and 
Dedicated pins

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

VIN = 2.3V to 2.7V 4.1 7.8 15.7 k

VIN = 1.7V to 1.9V 3.0 5.7 11.1 k

VIN = 1.4V to 1.6V 2.7 5.1 9.6 k

VIN = 1.14V to 1.26V 2.4 4.5 8.1 k

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 

VCCO = 2.5V ± 10% LVDS_25, 
MINI_LVDS_25, 

RSDS_25

90 110 – 

Notes: 
1. The numbers in this table are based on the conditions set forth in Table 10.
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.
4. VCCAUX must be 3.3V on Spartan-3AN FPGAs. VCCAUX for Spartan-3A FPGAs can be either 3.3V or 2.5V.

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

DIFF_SSTL3_II(8) 3.0 3.3 3.6 100 – – 1.1 – 1.9

Notes: 
1. The VCCO rails supply only differential output drivers, not input circuits.
2. VICM must be less than VCCAUX.
3. These true differential output standards are supported only on FPGA banks 0 and 2. Inputs are unrestricted. See the “Using I/O Resources” 

chapter in UG331.
4. See External Termination Requirements for Differential I/O, page 22.
5. LVPECL is supported on inputs only, not outputs. Requires VCCAUX = 3.3V ± 10%.
6. LVPECL_33 maximum VICM = VCCAUX – (VID / 2)
7. Requires VCCAUX = 3.3V ± 10% for inputs. (VCCAUX – 300 mV)  VICM  (VCCAUX – 37 mV)
8. VREF inputs are used for the DIFF_SSTL and DIFF_HSTL standards. The VREF settings are the same as for the single-ended versions in 

Table 13. Other differential standards do not use VREF.
9. These higher-drive output standards are supported only on FPGA banks 1 and 3. Inputs are unrestricted. See the “Using I/O Resources” 

chapter in UG331.

X-Ref Target - Figure 7

Figure 7: Differential Output Voltages

Table  15: Recommended Operating Conditions for User I/Os Using Differential Signal Standards (Cont’d)

IOSTANDARD Attribute
VCCO for Drivers(1) VID VICM

(2)

Min (V) Nom (V) Max (V) Min (mV) Nom (mV) Max (mV) Min (V) Nom (V) Max (V)

VOUTN

VOUTP

GND level

50%

VOCM

VOCM

VOD

VOL

VOH

VOUTP

Internal
Logic VOUTN

N
P

= Output common mode voltage =
2

VOUTP + VOUTN

VOD = Output differential voltage =

VOH = Output voltage indicating a High logic level

VOL
= Output voltage indicating a Low logic level

VOUTP - VOUTN

Differential
I/O Pair Pins

DS529-3_11_082810

http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
http://www.xilinx.com/support/documentation/user_guides/ug331.pdf
http://www.xilinx.com
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External Termination Requirements for Differential I/O

LVDS, RSDS, MINI_LVDS, and PPDS I/O Standards

BLVDS_25 I/O Standard

TMDS_33 I/O Standard

X-Ref Target - Figure 8

Figure 8: External Input Termination for LVDS, RSDS, MINI_LVDS, and PPDS I/O Standards

X-Ref Target - Figure 9

Figure 9: External Output and Input Termination Resistors for BLVDS_25 I/O Standard

100Ω

DS529-3_09_080307

a) Input-only Differential Pairs or Pairs not Using DIFF_TERM=Yes Constraint

Z0 = 50Ω

Z0 = 50Ω

Z0 = 50Ω

Z0 = 50Ω

b) Differential Pairs Using DIFF_TERM=Yes Constraint

DIFF_TERM=No

DIFF_TERM=Yes

LVDS_33, 
MINI_LVDS_33,
RSDS_33, 
PPDS_33 

LVDS_33, LVDS_25,
MINI_LVDS_33,
MINI_LVDS_25, 
RSDS_33, RSDS_25,
PPDS_33, PPDS_25

CAT16-PT4F4
Part Number

 1/4th of Bourns

VCCO = 3.3V 
LVDS_25, 
MINI_LVDS_25,
RSDS_25, 
PPDS_25 

VCCO = 2.5V 

LVDS_33, 
MINI_LVDS_33,
RSDS_33, 
PPDS_33 

VCCO = 3.3V 
LVDS_25, 
MINI_LVDS_25,
RSDS_25, 
PPDS_25 

VCCO = 2.5V 

No VCCO Restrictions 

R

LVDS_33, 
MINI_LVDS_33,
RSDS_33, 
PPDS_33 

VCCO = 3.3V 
LVDS_25, 
MINI_LVDS_25,
RSDS_25, 
PPDS_25 

VCCO = 2.5V 

DT

Bank 0

Bank 2

Bank 0

Bank 2

B
a

n
k 

3

B
a

n
k 1

Bank 0 and 2 Any Bank

140Ω

165Ω

165Ω

100Ω

VCCO = 2.5V No VCCO Requirement

DS529-3_07_080307

BLVDS_25 BLVDS_25

CAT16-LV4F12
Part Number

CAT16-PT4F4
Part Number

 1/4th of Bourns 1/4th of Bourns
Bank 0

Bank 2

B
a

n
k 

3

B
a

n
k 1

Any Bank
Bank 0

Bank 2

B
a

n
k 

3

B
a

n
k 1

Any Bank

Z0 = 50Ω

Z0 = 50Ω

X-Ref Target - Figure 10

Figure 10: External Input Resistors Required for TMDS_33 I/O Standard

50Ω
VCCO = 3.3V VCCAUX = 3.3V

DS529-3_08_020107DVI/HDMI cable

50Ω
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Pin-to-Pin Setup and Hold Times

Table  22: Pin-to-Pin Setup and Hold Times for the IOB Input Path (System Synchronous)

Symbol Description Conditions Device

Speed Grade

Units-5 -4

Min Min

Setup Times

TPSDCM When writing to the Input 
Flip-Flop (IFF), the time from the 
setup of data at the Input pin to 
the active transition at a Global 
Clock pin. The DCM is in use. No 
Input Delay is programmed.

LVCMOS25(2),
IFD_DELAY_VALUE = 0, 
with DCM(4)

XC3S50AN 2.45 2.68 ns

XC3S200AN 2.59 2.84 ns

XC3S400AN 2.38 2.68 ns

XC3S700AN 2.38 2.57 ns

XC3S1400AN 1.91 2.17 ns

TPSFD When writing to IFF, the time from 
the setup of data at the Input pin 
to an active transition at the 
Global Clock pin. The DCM is not 
in use. The Input Delay is 
programmed.

LVCMOS25(2), 
IFD_DELAY_VALUE = 5, 
without DCM

XC3S50AN 2.55 2.76 ns

XC3S200AN 2.32 2.76 ns

XC3S400AN 2.21 2.60 ns

XC3S700AN 2.28 2.63 ns

XC3S1400AN 2.33 2.41 ns

Hold Times

TPHDCM When writing to IFF, the time from 
the active transition at the Global 
Clock pin to the point when data 
must be held at the Input pin. The 
DCM is in use. No Input Delay is 
programmed.

LVCMOS25(3), 
IFD_DELAY_VALUE = 0, 
with DCM(4)

XC3S50AN –0.36 –0.36 ns

XC3S200AN –0.52 –0.52 ns

XC3S400AN –0.33 –0.29 ns

XC3S700AN –0.17 –0.12 ns

XC3S1400AN –0.07 0.00 ns

TPHFD When writing to IFF, the time from 
the active transition at the Global 
Clock pin to the point when data 
must be held at the Input pin. The 
DCM is not in use. The Input 
Delay is programmed.

LVCMOS25(3), 
IFD_DELAY_VALUE = 5, 
without DCM

XC3S50AN –0.63 –0.58 ns

XC3S200AN –0.56 –0.56 ns

XC3S400AN –0.42 –0.42 ns

XC3S700AN –0.80 –0.75 ns

XC3S1400AN –0.69 –0.69 ns

Notes: 
1. The numbers in this table are tested using the methodology presented in Table 30 and are based on the operating conditions set forth in 

Table 10 and Table 13.
2. This setup time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or the data 

Input. If this is true of the Global Clock Input, subtract the appropriate adjustment from Table 26. If this is true of the data Input, add the 
appropriate Input adjustment from the same table.

3. This hold time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or the data 
Input. If this is true of the Global Clock Input, add the appropriate Input adjustment from Table 26. If this is true of the data Input, subtract the 
appropriate Input adjustment from the same table. When the hold time is negative, it is possible to change the data before the clock’s active 
edge.

4. DCM output jitter is included in all measurements.

http://www.xilinx.com
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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 XC3S400AN –1.12 –1.12 ns

2 –1.70 –1.70 ns

3 –2.08 –2.08 ns

4 –2.38 –2.38 ns

5 –2.23 –2.23 ns

6 –2.69 –2.69 ns

7 –3.08 –3.08 ns

8 –3.35 –3.35 ns

1 XC3S700AN –1.67 –1.67 ns

2 –2.27 –2.27 ns

3 –2.59 –2.59 ns

4 –2.92 –2.92 ns

5 –2.89 –2.89 ns

6 –3.22 –3.22 ns

7 –3.52 –3.52 ns

8 –3.81 –3.81 ns

1 XC3S1400AN –1.60 –1.60 ns

2 –2.06 –2.06 ns

3 –2.46 –2.46 ns

4 –2.86 –2.86 ns

5 –2.88 –2.88 ns

6 –3.24 –3.24 ns

7 –3.55 –3.55 ns

8 –3.89 –3.89 ns

Set/Reset Pulse Width

TRPW_IOB Minimum pulse width to SR control 
input on IOB

– – All 1.33 1.61 ns

Notes: 
1. The numbers in this table are tested using the methodology presented in Table 30 and are based on the operating conditions set forth in 

Table 10 and Table 13.
2. This setup time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. If this is true, add the 

appropriate Input adjustment from Table 26. 
3. These hold times require adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. If this is true, subtract 

the appropriate Input adjustment from Table 26. When the hold time is negative, it is possible to change the data before the clock’s active 
edge.

Table  24: Sample Window (Source Synchronous)

Symbol Description Maximum Units

TSAMP Setup and hold 
capture window of 
an IOB flip-flop.

The input capture sample window value is highly specific to a particular application, device, 
package, I/O standard, I/O placement, DCM usage, and clock buffer. Please consult the 
appropriate Xilinx Answer Record for application-specific values.
• Answer Record 30879

ps

Table  23: Setup and Hold Times for the IOB Input Path (Cont’d)

Symbol Description Conditions
IFD_

DELAY_
VALUE

Device

Speed Grade

Units-5 -4

Min Min

http://www.xilinx.com/support/answers/30879.htm
http://www.xilinx.com
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Input Timing Adjustments
 

Table  26: Input Timing Adjustments by IOSTANDARD

Convert Input Time from 
LVCMOS25 to the 

Following Signal Standard 
(IOSTANDARD)

Add the 
Adjustment Below

UnitsSpeed Grade

-5 -4

Single-Ended Standards

LVTTL 0.62 0.62 ns

LVCMOS33 0.54 0.54 ns

LVCMOS25 0 0 ns

LVCMOS18 0.83 0.83 ns

LVCMOS15 0.60 0.60 ns

LVCMOS12 0.31 0.31 ns

PCI33_3 0.41 0.41 ns

PCI66_3 0.41 0.41 ns

HSTL_I 0.72 0.72 ns

HSTL_III 0.77 0.77 ns

HSTL_I_18 0.69 0.69 ns

HSTL_II_18 0.69 0.69 ns

HSTL_III_18 0.79 0.79 ns

SSTL18_I 0.71 0.71 ns

SSTL18_II 0.71 0.71 ns

SSTL2_I 0.68 0.68 ns

SSTL2_II 0.68 0.68 ns

SSTL3_I 0.78 0.78 ns

SSTL3_II 0.78 0.78 ns

Differential Standards

LVDS_25 0.76 0.76 ns

LVDS_33 0.79 0.79 ns

BLVDS_25 0.79 0.79 ns

MINI_LVDS_25 0.78 0.78 ns

MINI_LVDS_33 0.79 0.79 ns

LVPECL_25 0.78 0.78 ns

LVPECL_33 0.79 0.79 ns

RSDS_25 0.79 0.79 ns

RSDS_33 0.77 0.77 ns

TMDS_33 0.79 0.79 ns

PPDS_25 0.79 0.79 ns

PPDS_33 0.79 0.79 ns

DIFF_HSTL_I_18 0.74 0.74 ns

DIFF_HSTL_II_18 0.72 0.72 ns

DIFF_HSTL_III_18 1.05 1.05 ns

DIFF_HSTL_I 0.72 0.72 ns

DIFF_HSTL_III 1.05 1.05 ns

DIFF_SSTL18_I 0.71 0.71 ns

DIFF_SSTL18_II 0.71 0.71 ns

DIFF_SSTL2_I 0.74 0.74 ns

DIFF_SSTL2_II 0.75 0.75 ns

DIFF_SSTL3_I 1.06 1.06 ns

DIFF_SSTL3_II 1.06 1.06 ns

Notes: 
1. The numbers in this table are tested using the methodology 

presented in Table 30 and are based on the operating conditions 
set forth in Table 10, Table 13, and Table 15.

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  26: Input Timing Adjustments by IOSTANDARD 

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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LVCMOS25 Slow 2 mA 5.33 5.33 ns

4 mA 2.81 2.81 ns

6 mA 2.82 2.82 ns

8 mA 1.14 1.14 ns

12 mA 1.10 1.10 ns

16 mA 0.83 0.83 ns

24 mA 2.26(3) 2.26(3) ns

Fast 2 mA 4.36 4.36 ns

4 mA 1.76 1.76 ns

6 mA 1.25 1.25 ns

8 mA 0.38 0.38 ns

12 mA 0 0 ns

16 mA 0.01 0.01 ns

24 mA 0.01 0.01 ns

QuietIO 2 mA 25.92 25.92 ns

4 mA 25.92 25.92 ns

6 mA 25.92 25.92 ns

8 mA 15.57 15.57 ns

12 mA 15.59 15.59 ns

16 mA 14.27 14.27 ns

24 mA 11.37 11.37 ns

Table  29: Output Timing Adjustments for IOB (Cont’d)

Convert Output Time from 
LVCMOS25 with 12 mA Drive 

and Fast Slew Rate to the 
Following Signal Standard 

(IOSTANDARD)

Add the 
Adjustment Below

UnitsSpeed Grade

-5 -4

LVCMOS18 Slow 2 mA 4.48 4.48 ns

4 mA 3.69 3.69 ns

6 mA 2.91 2.91 ns

8 mA 1.99 1.99 ns

12 mA 1.57 1.57 ns

16 mA 1.19 1.19 ns

Fast 2 mA 3.96 3.96 ns

4 mA 2.57 2.57 ns

6 mA 1.90 1.90 ns

8 mA 1.06 1.06 ns

12 mA 0.83 0.83 ns

16 mA 0.63 0.63 ns

QuietIO 2 mA 24.97 24.97 ns

4 mA 24.97 24.97 ns

6 mA 24.08 24.08 ns

8 mA 16.43 16.43 ns

12 mA 14.52 14.52 ns

16 mA 13.41 13.41 ns

LVCMOS15 Slow 2 mA 5.82 5.82 ns

4 mA 3.97 3.97 ns

6 mA 3.21 3.21 ns

8 mA 2.53 2.53 ns

12 mA 2.06 2.06 ns

Fast 2 mA 5.23 5.23 ns

4 mA 3.05 3.05 ns

6 mA 1.95 1.95 ns

8 mA 1.60 1.60 ns

12 mA 1.30 1.30 ns

QuietIO 2 mA 34.11 34.11 ns

4 mA 25.66 25.66 ns

6 mA 24.64 24.64 ns

8 mA 22.06 22.06 ns

12 mA 20.64 20.64 ns

Table  29: Output Timing Adjustments for IOB (Cont’d)

Convert Output Time from 
LVCMOS25 with 12 mA 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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Table  34: CLB Distributed RAM Switching Characteristics

Symbol Description

Speed Grade

Units-5 -4

Min Max Min Max

Clock-to-Output Times

TSHCKO Time from the active edge at the CLK input to data appearing on 
the distributed RAM output – 1.69 – 2.01 ns

Setup Times

TDS Setup time of data at the BX or BY input before the active 
transition at the CLK input of the distributed RAM –0.07 – –0.02 – ns

TAS Setup time of the F/G address inputs before the active transition 
at the CLK input of the distributed RAM 0.18 – 0.36 – ns

TWS Setup time of the write enable input before the active transition at 
the CLK input of the distributed RAM 0.30 – 0.59 – ns

Hold Times

TDH Hold time of the BX and BY data inputs after the active transition 
at the CLK input of the distributed RAM 0.13 – 0.13 – ns

TAH, TWH Hold time of the F/G address inputs or the write enable input after 
the active transition at the CLK input of the distributed RAM 0.01 – 0.01 – ns

Clock Pulse Width

TWPH, TWPL Minimum High or Low pulse width at CLK input 0.88 – 1.01 – ns

Notes: 
1. The numbers in this table are based on the operating conditions set forth in Table 10.

Table  35: CLB Shift Register Switching Characteristics

Symbol Description

Speed Grade

Units-5 -4

Min Max Min Max

Clock-to-Output Times

TREG Time from the active edge at the CLK input to data appearing on 
the shift register output – 4.11 – 4.82 ns

Setup Times

TSRLDS Setup time of data at the BX or BY input before the active 
transition at the CLK input of the shift register 0.13 – 0.18 – ns

Hold Times

TSRLDH Hold time of the BX or BY data input after the active transition at 
the CLK input of the shift register 0.16 – 0.16 – ns

Clock Pulse Width

TWPH, TWPL Minimum High or Low pulse width at CLK input 0.90 – 1.01 – ns

Notes: 
1. The numbers in this table are based on the operating conditions set forth in Table 10.
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Byte Peripheral Interface (BPI) Configuration Timing

Table  58: Configuration Timing Requirements for Attached SPI Serial Flash

Symbol Description Requirement Units

TCCS SPI serial Flash PROM chip-select time ns

TDSU SPI serial Flash PROM data input setup time ns

TDH SPI serial Flash PROM data input hold time ns

TV SPI serial Flash PROM data clock-to-output time ns

fC or fR Maximum SPI serial Flash PROM clock frequency (also depends on 
specific read command used)

MHz

Notes: 
1. These requirements are for successful FPGA configuration in SPI mode, where the FPGA generates the CCLK signal. The 

post-configuration timing can be different to support the specific needs of the application loaded into the FPGA.
2. Subtract additional printed circuit board routing delay as required by the application.

X-Ref Target - Figure 17

Figure 17: Waveforms for Byte-wide Peripheral Interface (BPI) Configuration

TCCS TMCCL1 TCCO–

TDSU TMCCL1 TCCO–
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Pin initially high-impedance (Hi-Z) if PUDC_B input is High.

Mode input pins M[2:0] are sampled when INIT_B goes High.  After this point,
input values do not matter until DONE goes High, at which point the mode pins
become user-I/O pins.

(Input)

PROG_B
(Input)

DS557-3_16_032009

(Open-Drain)

Shaded values indicate specifications on attached parallel NOR Flash PROM.
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Mechanical Drawings

Detailed mechanical drawings for each package type are available from the Xilinx website at the specified location in 
Table 66. 

Material Declaration Data Sheets (MDDS) are also available on the Xilinx website for each package.

Package Thermal Characteristics

The power dissipated by an FPGA application has implications on package selection and system design. The power 
consumed by a Spartan-3AN FPGA is reported using either the XPower Power Estimator or the XPower Analyzer calculator 
integrated in the Xilinx® ISE® development software. Table 67 provides the thermal characteristics for the various 
Spartan-3AN FPGA packages. This information is also available using the Thermal Query tool at 
http://www.xilinx.com/cgi-bin/thermal/thermal.pl.

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

Table  66: Xilinx Package Documentation

Package  Drawing MDDS

TQ144 Package Drawing PK169_TQ144

TQG144 PK461_TQG144

FT256 Package Drawing PK158_FT256

FTG256 PK424_FTG256

FG400 Package Drawing PK182_FG400

FGG400 PK108_FGG400

FG484 Package Drawing PK183_FG484

FGG484 PK110_FGG484

FG676 Package Drawing PK155_FG676

FGG676 PK394_FGG676

Table  67: Spartan-3AN FPGA Package Thermal Characteristics

Device Package(1) Junction-to-Case 
(JC)

Junction-to-Board 
(JB)

Junction-to-Ambient (JA) 
at Different Air Flows

Units
Still Air 
(0 LFM) 250 LFM 500 LFM 750 LFM

XC3S50AN
TQG144 13.4 32.8 38.9 32.8 32.5 31.7 °C/Watt

FTG256 °C/Watt

XC3S200AN FTG256 7.4 23.3 29.0 23.8 23.0 22.3 °C/Watt

XC3S400AN
FTG256 °C/Watt

FGG400 6.2 12.9 22.5 16.7 15.6 15.0 °C/Watt

XC3S700AN FGG484 5.3 11.5 19.4 15.0 13.9 13.4 °C/Watt

XC3S1400AN
FGG484 °C/Watt

FGG676 4.3 10.9 17.7 13.7 12.6 12.1 °C/Watt

Notes: 
1. Thermal characteristics are similar for leaded (non-Pb-free) packages.
2. Use the Thermal Query tool at http://www.xilinx.com/cgi-bin/thermal/thermal.pl for specific device information.

http://www.xilinx.com/products/design_resources/power_central/index.htm
http://www.xilinx.com/products/design_resources/power_central/index.htm
http://www.xilinx.com/cgi-bin/thermal/thermal.pl
http://www.xilinx.com/cgi-bin/thermal/thermal.pl
http://www.xilinx.com/support/documentation/package_specs/tq144.pdf
http://www.xilinx.com/support/documentation/package_specs/pk169_tq144.pdf
http://www.xilinx.com/support/documentation/package_specifications.htm
http://www.xilinx.com/support/documentation/package_specs/pk461_tqg144_s3an.pdf
http://www.xilinx.com/support/documentation/package_specs/ft256.pdf
http://www.xilinx.com/support/documentation/package_specs/pk158_ft256.pdf
http://www.xilinx.com/support/documentation/package_specs/pk424_ftg256_XC3SAN.pdf
http://www.xilinx.com/support/documentation/package_specs/fg400.pdf
http://www.xilinx.com/support/documentation/package_specs/pk182_fg400.pdf
http://www.xilinx.com/support/documentation/package_specs/pk108_fgg400.pdf
http://www.xilinx.com/support/documentation/package_specs/fg484.pdf
http://www.xilinx.com/support/documentation/package_specs/pk183_fg484.pdf
http://www.xilinx.com/support/documentation/package_specs/pk110_fgg484.pdf
http://www.xilinx.com/support/documentation/package_specs/fg676.pdf
http://www.xilinx.com/support/documentation/package_specs/pk155_fg676.pdf
http://www.xilinx.com/support/documentation/package_specs/pk394_fgg676_XC3S_D_1400AN.pdf
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TQG144: 144-lead Thin Quad Flat Package
The XC3S50AN is available in the 144-lead thin quad flat package, TQG144.

Table 68 lists all the package pins. They are sorted by bank number and then by pin name. 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 in Table 62). 
The XC3S50AN does not support the address output pins for the Byte-wide Peripheral Interface (BPI) configuration mode.

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  68: Spartan-3AN TQG144 Pinout

Bank Pin Name Pin Type

0 IO_0 P142 I/O

0 IO_L01N_0 P111 I/O

0 IO_L01P_0 P110 I/O

0 IO_L02N_0 P113 I/O

0 IO_L02P_0/VREF_0 P112 VREF

0 IO_L03N_0 P117 I/O

0 IO_L03P_0 P115 I/O

0 IO_L04N_0 P116 I/O

0 IO_L04P_0 P114 I/O

0 IO_L05N_0 P121 I/O

0 IO_L05P_0 P120 I/O

0 IO_L06N_0/GCLK5 P126 GCLK

0 IO_L06P_0/GCLK4 P124 GCLK

0 IO_L07N_0/GCLK7 P127 GCLK

0 IO_L07P_0/GCLK6 P125 GCLK

0 IO_L08N_0/GCLK9 P131 GCLK

0 IO_L08P_0/GCLK8 P129 GCLK

0 IO_L09N_0/GCLK11 P132 GCLK

0 IO_L09P_0/GCLK10 P130 GCLK

0 IO_L10N_0 P135 I/O

0 IO_L10P_0 P134 I/O

0 IO_L11N_0 P139 I/O

0 IO_L11P_0 P138 I/O

0 IO_L12N_0/PUDC_B P143 DUAL

0 IO_L12P_0/VREF_0 P141 VREF

0 IP_0 P140 INPUT

0 IP_0/VREF_0 P123 VREF

0 VCCO_0 P119 VCCO

0 VCCO_0 P136 VCCO

1 IO_1 P79 I/O

1 IO_L01N_1/LDC2 P78 DUAL

1 IO_L01P_1/HDC P76 DUAL

1 IO_L02N_1/LDC0 P77 DUAL

1 IO_L02P_1/LDC1 P75 DUAL

1 IO_L03N_1 P84 I/O

1 IO_L03P_1 P82 I/O

1 IO_L04N_1/RHCLK1 P85 RHCLK

1 IO_L04P_1/RHCLK0 P83 RHCLK

1 IO_L05N_1/TRDY1/RHCLK3 P88 RHCLK

1 IO_L05P_1/RHCLK2 P87 RHCLK

1 IO_L06N_1/RHCLK5 P92 RHCLK

1 IO_L06P_1/RHCLK4 P90 RHCLK

1 IO_L07N_1/RHCLK7 P93 RHCLK

1 IO_L07P_1/IRDY1/RHCLK6 P91 RHCLK

1 IO_L08N_1 P98 I/O

1 IO_L08P_1 P96 I/O

1 IO_L09N_1 P101 I/O

1 IO_L09P_1 P99 I/O

1 IO_L10N_1 P104 I/O

1 IO_L10P_1 P102 I/O

1 IO_L11N_1 P105 I/O

1 IO_L11P_1 P103 I/O

1 IP_1/VREF_1 P80 VREF

1 IP_1/VREF_1 P97 VREF

1 VCCO_1 P86 VCCO

1 VCCO_1 P95 VCCO

2 IO_2/MOSI/CSI_B P62 DUAL

2 IO_L01N_2/M0 P38 DUAL

2 IO_L01P_2/M1 P37 DUAL

2 IO_L02N_2/CSO_B P41 DUAL

2 IO_L02P_2/M2 P39 DUAL

2 IO_L03N_2/VS1 P44 DUAL

2 IO_L03P_2/RDWR_B P42 DUAL

2 IO_L04N_2/VS0 P45 DUAL

2 IO_L04P_2/VS2 P43 DUAL

2 IO_L05N_2/D7 P48 DUAL

Table  68: Spartan-3AN TQG144 Pinout (Cont’d)

Bank Pin Name Pin Type
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2 IO_L05P_2 P46 I/O

2 IO_L06N_2/D6 P49 DUAL

2 IO_L06P_2 P47 I/O

2 IO_L07N_2/D4 P51 DUAL

2 IO_L07P_2/D5 P50 DUAL

2 IO_L08N_2/GCLK15 P55 GCLK

2 IO_L08P_2/GCLK14 P54 GCLK

2 IO_L09N_2/GCLK1 P59 GCLK

2 IO_L09P_2/GCLK0 P57 GCLK

2 IO_L10N_2/GCLK3 P60 GCLK

2 IO_L10P_2/GCLK2 P58 GCLK

2 IO_L11N_2/DOUT P64 DUAL

2 IO_L11P_2/AWAKE P63 PWR MGMT

2 IO_L12N_2/D3 P68 DUAL

2 IO_L12P_2/INIT_B P67 DUAL

2 IO_L13N_2/D0/DIN/MISO P71 DUAL

2 IO_L13P_2/D2 P69 DUAL

2 IO_L14N_2/CCLK P72 DUAL

2 IO_L14P_2/D1 P70 DUAL

2 IP_2/VREF_2 P53 VREF

2 VCCO_2 P40 VCCO

2 VCCO_2 P61 VCCO

3 IO_L01N_3 P6 I/O

3 IO_L01P_3 P4 I/O

3 IO_L02N_3 P5 I/O

3 IO_L02P_3 P3 I/O

3 IO_L03N_3 P8 I/O

3 IO_L03P_3 P7 I/O

3 IO_L04N_3/VREF_3 P11 VREF

3 IO_L04P_3 P10 I/O

3 IO_L05N_3/LHCLK1 P13 LHCLK

3 IO_L05P_3/LHCLK0 P12 LHCLK

3 IO_L06N_3/IRDY2/LHCLK3 P16 LHCLK

3 IO_L06P_3/LHCLK2 P15 LHCLK

3 IO_L07N_3/LHCLK5 P20 LHCLK

3 IO_L07P_3/LHCLK4 P18 LHCLK

3 IO_L08N_3/LHCLK7 P21 LHCLK

3 IO_L08P_3/TRDY2/LHCLK6 P19 LHCLK

3 IO_L09N_3 P25 I/O

3 IO_L09P_3 P24 I/O

3 IO_L10N_3 P29 I/O

3 IO_L10P_3 P27 I/O

Table  68: Spartan-3AN TQG144 Pinout (Cont’d)

Bank Pin Name Pin Type

3 IO_L11N_3 P30 I/O

3 IO_L11P_3 P28 I/O

3 IO_L12N_3 P32 I/O

3 IO_L12P_3 P31 I/O

3 IP_L13N_3/VREF_3 P35 VREF

3 IP_L13P_3 P33 INPUT

3 VCCO_3 P14 VCCO

3 VCCO_3 P23 VCCO

GND GND P9 GND

GND GND P17 GND

GND GND P26 GND

GND GND P34 GND

GND GND P56 GND

GND GND P65 GND

GND GND P81 GND

GND GND P89 GND

GND GND P100 GND

GND GND P106 GND

GND GND P118 GND

GND GND P128 GND

GND GND P137 GND

VCCAUX SUSPEND P74 PWR MGMT

VCCAUX DONE P73 CONFIG

VCCAUX PROG_B P144 CONFIG

VCCAUX TCK P109 JTAG

VCCAUX TDI P2 JTAG

VCCAUX TDO P107 JTAG

VCCAUX TMS P1 JTAG

VCCAUX VCCAUX P36 VCCAUX

VCCAUX VCCAUX P66 VCCAUX

VCCAUX VCCAUX P108 VCCAUX

VCCAUX VCCAUX P133 VCCAUX

VCCINT VCCINT P22 VCCINT

VCCINT VCCINT P52 VCCINT

VCCINT VCCINT P94 VCCINT

VCCINT VCCINT P122 VCCINT

Table  68: Spartan-3AN TQG144 Pinout (Cont’d)

Bank Pin Name Pin Type
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User I/Os by Bank

Table 69 indicates how the 108 available user-I/O pins are distributed between the four I/O banks on the TQG144 package. 
The AWAKE pin is counted as a dual-purpose I/O.

Footprint Migration Differences

The XC3S50AN FPGA is the only Spartan-3AN device offered in the TQG144 package. The XC3S50AN FPGA is pin 
compatible with the Spartan-3A XC3S50A FPGA in the TQ(G)144 package, although the Spartan-3A FPGA requires an 
external configuration source.

Table  69: User I/Os Per Bank for the XC3S50AN in the TQG144 Package

Package 
Edge I/O Bank Maximum I/Os

All Possible I/O Pins by Type

I/O INPUT DUAL VREF CLK

Top 0 27 14 1 1 3 8

Right 1 25 11 0 4 2 8

Bottom 2 30 2 0 21 1 6

Left 3 26 15 1 0 2 8

Total 108 42 2 26 8 30

http://www.xilinx.com


Spartan-3AN FPGA Family: Pinout Descriptions

DS557 (v4.1) April 1, 2011 www.xilinx.com
Product Specification 80

0 N.C. IO_L14N_0/VREF_0 E7 VREF

0 N.C. IO_L14P_0 F8 I/O

0 IO_L15N_0 IO_L15N_0 B6 I/O

0 IO_L15P_0 IO_L15P_0 A6 I/O

0 IO_L16N_0 IO_L16N_0 C6 I/O

0 IO_L16P_0 IO_L16P_0 D7 I/O

0 IO_L17N_0 IO_L17N_0 C5 I/O

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

Table  70:  Spartan-3AN FTG256 Pinout (XC3S50AN, XC3S200AN, XC3S400AN) (Cont’d)

Bank XC3S50AN Pin Name XC3S200AN/XC3S400AN Pin Name FTG256 Ball Type
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2 VCCO_2 AA13 VCCO

2 VCCO_2 AA18 VCCO

2 VCCO_2 AA5 VCCO

2 VCCO_2 AA9 VCCO

2 VCCO_2 U14 VCCO

2 VCCO_2 U9 VCCO

3 IO_L01N_3 D2 I/O

3 IO_L01P_3 C1 I/O

3 IO_L02N_3 C2 I/O

3 IO_L02P_3 B1 I/O

3 IO_L03N_3 E4 I/O

3 IO_L03P_3 D3 I/O

3 IO_L05N_3 G5 I/O

3 IO_L05P_3 G6 I/O

3 IO_L06N_3 E1 I/O

3 IO_L06P_3 D1 I/O

3 IO_L07N_3 E3 I/O

3 IO_L07P_3 F4 I/O

3 IO_L08N_3 G4 I/O

3 IO_L08P_3 F3 I/O

3 IO_L09N_3 H6 I/O

3 IO_L09P_3 H5 I/O

3 IO_L10N_3 J5 I/O

3 IO_L10P_3 K6 I/O

3 IO_L12N_3 F1 I/O

3 IO_L12P_3 F2 I/O

3 IO_L13N_3 G1 I/O

3 IO_L13P_3 G3 I/O

3 IO_L14N_3 H3 I/O

3 IO_L14P_3 H4 I/O

3 IO_L16N_3 H1 I/O

3 IO_L16P_3 H2 I/O

3 IO_L17N_3/VREF_3 J1 VREF

3 IO_L17P_3 J3 I/O

3 IO_L18N_3 K4 I/O

3 IO_L18P_3 K5 I/O

3 IO_L20N_3 K2 I/O

3 IO_L20P_3 K3 I/O

3 IO_L21N_3/LHCLK1 L3 LHCLK

3 IO_L21P_3/LHCLK0 L5 LHCLK

Table  78: Spartan-3AN FGG484 Pinout (Cont’d)

Bank Pin Name
FGG484 

Ball Type

3 IO_L22N_3/IRDY2/LHCLK3 L1 LHCLK

3 IO_L22P_3/LHCLK2 K1 LHCLK

3 IO_L24N_3/LHCLK5 M2 LHCLK

3 IO_L24P_3/LHCLK4 M1 LHCLK

3 IO_L25N_3/LHCLK7 M4 LHCLK

3 IO_L25P_3/TRDY2/LHCLK6 M3 LHCLK

3 IO_L26N_3 N3 I/O

3 IO_L26P_3/VREF_3 N1 VREF

3 IO_L28N_3 P2 I/O

3 IO_L28P_3 P1 I/O

3 IO_L29N_3 P5 I/O

3 IO_L29P_3 P3 I/O

3 IO_L30N_3 N4 I/O

3 IO_L30P_3 M5 I/O

3 IO_L32N_3 R2 I/O

3 IO_L32P_3 R1 I/O

3 IO_L33N_3 R4 I/O

3 IO_L33P_3 R3 I/O

3 IO_L34N_3 T4 I/O

3 IO_L34P_3 R5 I/O

3 IO_L36N_3 T3 I/O

3 IO_L36P_3/VREF_3 T1 VREF

3 IO_L37N_3 U2 I/O

3 IO_L37P_3 U1 I/O

3 IO_L38N_3 V3 I/O

3 IO_L38P_3 V1 I/O

3 IO_L40N_3 U5 I/O

3 IO_L40P_3 T5 I/O

3 IO_L41N_3 U4 I/O

3 IO_L41P_3 U3 I/O

3 IO_L42N_3 W2 I/O

3 IO_L42P_3 W1 I/O

3 IO_L43N_3 W3 I/O

3 IO_L43P_3 V4 I/O

3 IO_L44N_3 Y2 I/O

3 IO_L44P_3 Y1 I/O

3 IO_L45N_3 AA2 I/O

3 IO_L45P_3 AA1 I/O

3 IP_3/VREF_3 J8 VREF

3 IP_3/VREF_3 R6 VREF

Table  78: Spartan-3AN FGG484 Pinout (Cont’d)

Bank Pin Name
FGG484 

Ball Type
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VCCAUX DONE Y19 CONFIG

VCCAUX PROG_B C4 CONFIG

VCCAUX TCK A21 JTAG

VCCAUX TDI F5 JTAG

VCCAUX TDO E19 JTAG

VCCAUX TMS D4 JTAG

VCCAUX VCCAUX D12 VCCAUX

VCCAUX VCCAUX E18 VCCAUX

VCCAUX VCCAUX E5 VCCAUX

VCCAUX VCCAUX H11 VCCAUX

VCCAUX VCCAUX L4 VCCAUX

VCCAUX VCCAUX M19 VCCAUX

VCCAUX VCCAUX P11 VCCAUX

VCCAUX VCCAUX V18 VCCAUX

VCCAUX VCCAUX V5 VCCAUX

VCCAUX VCCAUX W11 VCCAUX

VCCINT VCCINT J10 VCCINT

VCCINT VCCINT J12 VCCINT

VCCINT VCCINT K11 VCCINT

VCCINT VCCINT K13 VCCINT

VCCINT VCCINT K9 VCCINT

VCCINT VCCINT L10 VCCINT

VCCINT VCCINT L12 VCCINT

VCCINT VCCINT L14 VCCINT

VCCINT VCCINT M11 VCCINT

VCCINT VCCINT M13 VCCINT

VCCINT VCCINT M9 VCCINT

VCCINT VCCINT N10 VCCINT

VCCINT VCCINT N12 VCCINT

VCCINT VCCINT N14 VCCINT

VCCINT VCCINT P13 VCCINT

Table  78: Spartan-3AN FGG484 Pinout (Cont’d)

Bank Pin Name
FGG484 

Ball Type
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1 IO_L02P_1/LDC1 AE26 DUAL

1 IO_L03N_1/A1 AC24 DUAL

1 IO_L03P_1/A0 AC23 DUAL

1 IO_L04N_1 W21 I/O

1 IO_L04P_1 W20 I/O

1 IO_L05N_1 AC25 I/O

1 IO_L05P_1 AD26 I/O

1 IO_L06N_1 AB26 I/O

1 IO_L06P_1 AC26 I/O

1 IO_L07N_1/VREF_1 AB24 VREF

1 IO_L07P_1 AB23 I/O

1 IO_L08N_1 V19 I/O

1 IO_L08P_1 V18 I/O

1 IO_L09N_1 AA23 I/O

1 IO_L09P_1 AA22 I/O

1 IO_L10N_1 U20 I/O

1 IO_L10P_1 V21 I/O

1 IO_L11N_1 AA25 I/O

1 IO_L11P_1 AA24 I/O

1 IO_L12N_1 U18 I/O

1 IO_L12P_1 U19 I/O

1 IO_L13N_1 Y23 I/O

1 IO_L13P_1 Y22 I/O

1 IO_L14N_1 T20 I/O

1 IO_L14P_1 U21 I/O

1 IO_L15N_1 Y25 I/O

1 IO_L15P_1 Y24 I/O

1 IO_L17N_1 T17 I/O

1 IO_L17P_1 T18 I/O

1 IO_L18N_1 V22 I/O

1 IO_L18P_1 W23 I/O

1 IO_L19N_1 V25 I/O

1 IO_L19P_1 V24 I/O

1 IO_L21N_1 U22 I/O

1 IO_L21P_1 V23 I/O

1 IO_L22N_1 R20 I/O

1 IO_L22P_1 R19 I/O

1 IO_L23N_1/VREF_1 U24 VREF

1 IO_L23P_1 U23 I/O

1 IO_L25N_1/A3 R22 DUAL

Table  82: Spartan-3AN FGG676 Pinout (Cont’d)

Bank Pin Name
FGG676 

Ball Type

1 IO_L25P_1/A2 R21 DUAL

1 IO_L26N_1/A5 T24 DUAL

1 IO_L26P_1/A4 T23 DUAL

1 IO_L27N_1/A7 R17 DUAL

1 IO_L27P_1/A6 R18 DUAL

1 IO_L29N_1/A9 R26 DUAL

1 IO_L29P_1/A8 R25 DUAL

1 IO_L30N_1/RHCLK1 P20 RHCLK

1 IO_L30P_1/RHCLK0 P21 RHCLK

1 IO_L31N_1/TRDY1/RHCLK3 P25 RHCLK

1 IO_L31P_1/RHCLK2 P26 RHCLK

1 IO_L33N_1/RHCLK5 N24 RHCLK

1 IO_L33P_1/RHCLK4 P23 RHCLK

1 IO_L34N_1/RHCLK7 N19 RHCLK

1 IO_L34P_1/IRDY1/RHCLK6 P18 RHCLK

1 IO_L35N_1/A11 M25 DUAL

1 IO_L35P_1/A10 M26 DUAL

1 IO_L37N_1 N21 I/O

1 IO_L37P_1 P22 I/O

1 IO_L38N_1/A13 M23 DUAL

1 IO_L38P_1/A12 L24 DUAL

1 IO_L39N_1/A15 N17 DUAL

1 IO_L39P_1/A14 N18 DUAL

1 IO_L41N_1 K26 I/O

1 IO_L41P_1 K25 I/O

1 IO_L42N_1/A17 M20 DUAL

1 IO_L42P_1/A16 N20 DUAL

1 IO_L43N_1/A19 J25 DUAL

1 IO_L43P_1/A18 J26 DUAL

1 IO_L45N_1 M22 I/O

1 IO_L45P_1 M21 I/O

1 IO_L46N_1 K22 I/O

1 IO_L46P_1 K23 I/O

1 IO_L47N_1 M18 I/O

1 IO_L47P_1 M19 I/O

1 IO_L49N_1 J22 I/O

1 IO_L49P_1 J23 I/O

1 IO_L50N_1 K21 I/O

1 IO_L50P_1 L22 I/O

1 IO_L51N_1 G24 I/O

Table  82: Spartan-3AN FGG676 Pinout (Cont’d)

Bank Pin Name
FGG676 

Ball Type
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2 IO_L15N_2 AC9 I/O

2 IO_L15P_2 AB9 I/O

2 IO_L16N_2 W12 I/O

2 IO_L16P_2 V12 I/O

2 IO_L17N_2/VS2 AA12 DUAL

2 IO_L17P_2/RDWR_B Y12 DUAL

2 IO_L18N_2 AF8 I/O

2 IO_L18P_2 AE8 I/O

2 IO_L19N_2/VS0 AF9 DUAL

2 IO_L19P_2/VS1 AE9 DUAL

2 IO_L20N_2 W13 I/O

2 IO_L20P_2 V13 I/O

2 IO_L21N_2 AC12 I/O

2 IO_L21P_2 AB12 I/O

2 IO_L22N_2/D6 AF10 DUAL

2 IO_L22P_2/D7 AE10 DUAL

2 IO_L23N_2 AC11 I/O

2 IO_L23P_2 AD11 I/O

2 IO_L24N_2/D4 AE12 DUAL

2 IO_L24P_2/D5 AF12 DUAL

2 IO_L25N_2/GCLK13 Y13 GCLK

2 IO_L25P_2/GCLK12 AA13 GCLK

2 IO_L26N_2/GCLK15 AE13 GCLK

2 IO_L26P_2/GCLK14 AF13 GCLK

2 IO_L27N_2/GCLK1 AA14 GCLK

2 IO_L27P_2/GCLK0 Y14 GCLK

2 IO_L28N_2/GCLK3 AE14 GCLK

2 IO_L28P_2/GCLK2 AF14 GCLK

2 IO_L29N_2 AC14 I/O

2 IO_L29P_2 AD14 I/O

2 IO_L30N_2/MOSI/CSI_B AB15 DUAL

2 IO_L30P_2 AC15 I/O

2 IO_L31N_2 W15 I/O

2 IO_L31P_2 V14 I/O

2 IO_L32N_2/DOUT AE15 DUAL

2 IO_L32P_2/AWAKE AD15 PWR MGMT

2 IO_L33N_2 AD17 I/O

2 IO_L33P_2 AE17 I/O

2 IO_L34N_2/D3 Y15 DUAL

2 IO_L34P_2/INIT_B AA15 DUAL

Table  82: Spartan-3AN FGG676 Pinout (Cont’d)

Bank Pin Name
FGG676 

Ball Type

2 IO_L35N_2 U15 I/O

2 IO_L35P_2 V15 I/O

2 IO_L36N_2/D1 AE18 DUAL

2 IO_L36P_2/D2 AF18 DUAL

2 IO_L37N_2 AE19 I/O

2 IO_L37P_2 AF19 I/O

2 IO_L38N_2 AB16 I/O

2 IO_L38P_2 AC16 I/O

2 IO_L39N_2 AE20 I/O

2 IO_L39P_2 AF20 I/O

2 IO_L40N_2 AC19 I/O

2 IO_L40P_2 AD19 I/O

2 IO_L41N_2 AC20 I/O

2 IO_L41P_2 AD20 I/O

2 IO_L42N_2 U16 I/O

2 IO_L42P_2 V16 I/O

2 IO_L43N_2 Y17 I/O

2 IO_L43P_2 AA17 I/O

2 IO_L44N_2 AD21 I/O

2 IO_L44P_2 AE21 I/O

2 IO_L45N_2 AC21 I/O

2 IO_L45P_2 AD22 I/O

2 IO_L46N_2 V17 I/O

2 IO_L46P_2 W17 I/O

2 IO_L47N_2 AA18 I/O

2 IO_L47P_2 AB18 I/O

2 IO_L48N_2 AE23 I/O

2 IO_L48P_2 AF23 I/O

2 IO_L51N_2 AE25 I/O

2 IO_L51P_2 AF25 I/O

2 IO_L52N_2/CCLK AE24 DUAL

2 IO_L52P_2/D0/DIN/MISO AF24 DUAL

2 IP_2 AA19 INPUT

2 IP_2 AB13 INPUT

2 IP_2 AB17 INPUT

2 IP_2 AB20 INPUT

2 IP_2 AC7 INPUT

2 IP_2 AC13 INPUT

2 IP_2 AC17 INPUT

2 IP_2 AC18 INPUT

Table  82: Spartan-3AN FGG676 Pinout (Cont’d)

Bank Pin Name
FGG676 
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2 IP_2 AD9 INPUT

2 IP_2 AD10 INPUT

2 IP_2 AD16 INPUT

2 IP_2 AF2 INPUT

2 IP_2 AF7 INPUT

2 IP_2 Y11 INPUT

2 IP_2/VREF_2 AA9 VREF

2 IP_2/VREF_2 AA20 VREF

2 IP_2/VREF_2 AB6 VREF

2 IP_2/VREF_2 AB10 VREF

2 IP_2/VREF_2 AC10 VREF

2 IP_2/VREF_2 AD12 VREF

2 IP_2/VREF_2 AF15 VREF

2 IP_2/VREF_2 AF17 VREF

2 IP_2/VREF_2 AF22 VREF

2 IP_2/VREF_2 Y16 VREF

2 N.C. AA8 N.C.

2 N.C. AC5 N.C.

2 N.C. AC22 N.C.

2 N.C. AD5 N.C.

2 N.C. Y18 N.C.

2 N.C. Y19 N.C.

2 N.C. AD23 N.C.

2 N.C. W18 N.C.

2 N.C. Y8 N.C.

2 VCCO_2 AB8 VCCO

2 VCCO_2 AB14 VCCO

2 VCCO_2 AB19 VCCO

2 VCCO_2 AE5 VCCO

2 VCCO_2 AE11 VCCO

2 VCCO_2 AE16 VCCO

2 VCCO_2 AE22 VCCO

2 VCCO_2 W11 VCCO

2 VCCO_2 W16 VCCO

3 IO_L01N_3 J9 I/O

3 IO_L01P_3 J8 I/O

3 IO_L02N_3 B1 I/O

3 IO_L02P_3 B2 I/O

3 IO_L03N_3 H7 I/O

3 IO_L03P_3 G6 I/O

Table  82: Spartan-3AN FGG676 Pinout (Cont’d)

Bank Pin Name
FGG676 

Ball Type

3 IO_L05N_3 K8 I/O

3 IO_L05P_3 K9 I/O

3 IO_L06N_3 E4 I/O

3 IO_L06P_3 D3 I/O

3 IO_L07N_3 F4 I/O

3 IO_L07P_3 E3 I/O

3 IO_L09N_3 G4 I/O

3 IO_L09P_3 F5 I/O

3 IO_L10N_3 H6 I/O

3 IO_L10P_3 J7 I/O

3 IO_L11N_3 F2 I/O

3 IO_L11P_3 E1 I/O

3 IO_L13N_3 J6 I/O

3 IO_L13P_3 K7 I/O

3 IO_L14N_3 F3 I/O

3 IO_L14P_3 G3 I/O

3 IO_L15N_3 L9 I/O

3 IO_L15P_3 L10 I/O

3 IO_L17N_3 H1 I/O

3 IO_L17P_3 H2 I/O

3 IO_L18N_3 L7 I/O

3 IO_L18P_3 K6 I/O

3 IO_L19N_3 J4 I/O

3 IO_L19P_3 J5 I/O

3 IO_L21N_3 M9 I/O

3 IO_L21P_3 M10 I/O

3 IO_L22N_3 K4 I/O

3 IO_L22P_3 K5 I/O

3 IO_L23N_3 K2 I/O

3 IO_L23P_3 K3 I/O

3 IO_L25N_3 L3 I/O

3 IO_L25P_3 L4 I/O

3 IO_L26N_3 M7 I/O

3 IO_L26P_3 M8 I/O

3 IO_L27N_3 M3 I/O

3 IO_L27P_3 M4 I/O

3 IO_L28N_3 M6 I/O

3 IO_L28P_3 M5 I/O

3 IO_L29N_3/VREF_3 M1 VREF

3 IO_L29P_3 M2 I/O

Table  82: Spartan-3AN FGG676 Pinout (Cont’d)

Bank Pin Name
FGG676 

Ball Type
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