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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 1472

Number of Logic Elements/Cells 13248

Total RAM Bits 368640

Number of I/O 311

Number of Gates 700000

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 400-BGA

Supplier Device Package 400-FBGA (21x21)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc3s700a-4fgg400c
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Configuration
Spartan-3A FPGAs are programmed by loading 
configuration data into robust, reprogrammable, static 
CMOS configuration latches (CCLs) that collectively control 
all functional elements and routing resources. The FPGA’s 
configuration data is stored externally in a PROM or some 
other non-volatile medium, either on or off the board. After 
applying power, the configuration data is written to the 
FPGA using any of seven different modes: 

• Master Serial from a Xilinx Platform Flash PROM
• Serial Peripheral Interface (SPI) from an 

industry-standard SPI serial Flash
• Byte Peripheral Interface (BPI) Up from an 

industry-standard x8 or x8/x16 parallel NOR Flash
• Slave Serial, typically downloaded from a processor
• Slave Parallel, typically downloaded from a processor
• Boundary Scan (JTAG), typically downloaded from a 

processor or system tester

Furthermore, Spartan-3A FPGAs support MultiBoot 
configuration, allowing two or more FPGA configuration 
bitstreams to be stored in a single SPI serial Flash or a BPI 
parallel NOR Flash. The FPGA application controls which 
configuration to load next and when to load it.

Additionally, each Spartan-3A FPGA contains a unique, 
factory-programmed Device DNA identifier useful for 
tracking purposes, anti-cloning designs, or IP protection.

I/O Capabilities
The Spartan-3A FPGA SelectIO interface supports many 
popular single-ended and differential standards. Table 2 
shows the number of user I/Os as well as the number of 
differential I/O pairs available for each device/package 
combination. Some of the user I/Os are unidirectional 
input-only pins as indicated in Table 2.

Spartan-3A FPGAs support the following single-ended 
standards: 

• 3.3V low-voltage TTL (LVTTL)
• Low-voltage CMOS (LVCMOS) at 3.3V, 2.5V, 1.8V, 

1.5V, or 1.2V
• 3.3V PCI at 33 MHz or 66 MHz
• HSTL I, II, and III at 1.5V and 1.8V, commonly used in 

memory applications
• SSTL I and II at 1.8V, 2.5V, and 3.3V, commonly used 

for memory applications

Spartan-3A FPGAs support the following differential 
standards:

• LVDS, mini-LVDS, RSDS, and PPDS I/O at 2.5V or 
3.3V

• Bus LVDS I/O at 2.5V
• TMDS I/O at 3.3V
• Differential HSTL and SSTL I/O
• LVPECL inputs at 2.5V or 3.3V

Table  2:  Available User I/Os and Differential (Diff) I/O Pairs 

Package VQ100
VQG100

TQ144
TQG144

FT256
FTG256

FG320
FGG320

FG400
FGG400

FG484
FGG484

FG676
FGG676

Body Size 
(mm)     14 x 14(2)     20 x 20(2) 17 x 17 19 x 19 21 x 21 23 x 23 27 x 27

Device User Diff User Diff User Diff User Diff User Diff User Diff User Diff

XC3S50A 68
(13)

60
(24)

108
(7)

50
(24)

144
 (32)

64 
(32)  -  -  -  -  -  -  -  -

XC3S200A 68
(13)

60
(24)  -  - 195

(35)
90

(50)
248
(56)

112 
(64)  -  -  -  -  -  -

XC3S400A  -  -  -  - 195
(35)

90
(50)

251
(59)

112 
(64) 

311
(63)

142
(78)  -  -  -  -

XC3S700A  -  -  -  - 161
(13)

74
(36)  -  - 311

(63)
142
(78)

372
(84)

165
(93)  -  -

XC3S1400A  -  -  -  - 161
(13)

74
(36)  -  -  -  - 375

(87)
165
(93)

502
(94)

227
(131)

Notes: 
1. The number shown in bold indicates the maximum number of I/O and input-only pins. The number shown in (italics) indicates the number 

of input-only pins. The differential (Diff) input-only pin count includes both differential pairs on input-only pins and differential pairs on I/O pins 
within I/O banks that are restricted to differential inputs.

2. The footprints for the VQ/TQ packages are larger than the package body.  See the Package Drawings for details.

http://www.xilinx.com/products/silicon_solutions/proms/pfp/
http://www.xilinx.com
http://www.xilinx.com/support/documentation/package_specifications.htm
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Production Status
Table 3 indicates the production status of each Spartan-3A 
FPGA by temperature range and speed grade. The table 
also lists the earliest speed file version required for creating 

a production configuration bitstream. Later versions are also 
supported.

Package Marking
Figure 2 provides a top marking example for Spartan-3A 
FPGAs in the quad-flat packages. Figure 3 shows the top 
marking for Spartan-3A 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 
a single mark are only guaranteed for the marked speed 
grade and temperature range. 

Table  3:  Spartan-3A FPGA Production Status (Production Speed File) 

Temperature Range Commercial (C) Industrial

Speed Grade Standard (–4) High-Performance (–5) Standard (–4)

P
ar

t 
N

u
m

b
er

XC3S50A Production
(v1.35)

Production
(v1.35)

Production
(v1.35)

XC3S200A Production
(v1.35)

Production
(v1.35)

Production
(v1.35)

XC3S400A Production
(v1.36)

Production
(v1.36)

Production
(v1.36)

XC3S700A Production
(v1.34)

Production
(v1.35)

Production
(v1.34)

XC3S1400A Production
(v1.34)

Production
(v1.35)

Production
(v1.34)

Figure 2:  Spartan-3A QFP Package Marking Example

Figure 3:  Spartan-3A BGA Package Marking Example

Date Code

Mask Revision Code

Process Technology

XC3S50ATM

TQ144AGQ0625
D1234567A

4C

SPARTAN
Device Type

Package

Speed Grade

Temperature Range

Fabrication Code

Pin P1

R

R

DS529-1_03_080406

Lot Code

Lot Code

Date Code
XC3S50ATM

4C

SPARTAN
Device Type

BGA Ball A1

Package

Speed Grade

Temperature Range

R

R

DS529-1_02_021206

FT256 AGQ0625
D1234567A

Mask Revision Code

Process Code
Fabrication Code

http://www.xilinx.com
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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


DC and Switching Characteristics

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

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
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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 XC3S400A –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 XC3S700A –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 XC3S1400A –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 27 and are based on the operating conditions set forth in 

Table 8 and Table 11.
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 23. 
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 23. When the hold time is negative, it is possible to change the data before the clock’s active 
edge.

Table  21:  Sample Window (Source Synchronous)

Symbol Description Max 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  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
http://www.xilinx.com/support/answers/30879.htm
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Timing Measurement Methodology

When measuring timing parameters at the programmable 
I/Os, different signal standards call for different test 
conditions. Table 27 lists the conditions to use for each 
standard. 

The method for measuring Input timing is as follows: A 
signal that swings between a Low logic level of VL and a 
High logic level of VH is applied to the Input under test. 
Some standards also require the application of a bias 
voltage to the VREF pins of a given bank to properly set the 
input-switching threshold. The measurement point of the 
Input signal (VM) is commonly located halfway between VL 
and VH.

The Output test setup is shown in Figure 9. A termination 
voltage VT is applied to the termination resistor RT, the other 
end of which is connected to the Output. For each standard, 
RT and VT generally take on the standard values 
recommended for minimizing signal reflections. If the 
standard does not ordinarily use terminations (for example, 

LVCMOS, LVTTL), then RT is set to 1MΩ  to indicate an open 
connection, and VT is set to zero. The same measurement 
point (VM) that was used at the Input is also used at the 
Output.

Figure 9:  Output Test Setup

FPGA Output

VT (VREF)

RT (RREF)

VM (VMEAS)

CL (CREF)

DS312-3_04_102406

Notes: 
1. The names shown in parentheses are 

used in the IBIS file.

Table  27:  Test Methods for Timing Measurement at I/Os 

Signal Standard
(IOSTANDARD)

Inputs Outputs
Inputs and 

Outputs

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

Single-Ended

LVTTL - 0 3.3 1M 0 1.4

LVCMOS33 - 0 3.3 1M 0 1.65

LVCMOS25 - 0 2.5 1M 0 1.25

LVCMOS18 - 0 1.8 1M 0 0.9

LVCMOS15 - 0 1.5 1M 0 0.75

LVCMOS12 - 0 1.2 1M 0 0.6

PCI33_3 Rising - Note 3 Note 3 25 0 0.94

Falling 25 3.3 2.03

PCI66_3 Rising - Note 3 Note 3 25 0 0.94

Falling 25 3.3 2.03

HSTL_I 0.75 VREF – 0.5 VREF + 0.5 50 0.75 VREF

HSTL_III 0.9 VREF – 0.5 VREF + 0.5 50 1.5 VREF

HSTL_I_18 0.9 VREF – 0.5 VREF + 0.5 50 0.9 VREF

HSTL_II_18 0.9 VREF – 0.5 VREF + 0.5 25 0.9 VREF

HSTL_III_18 1.1 VREF – 0.5 VREF + 0.5 50 1.8 VREF

SSTL18_I 0.9 VREF – 0.5 VREF + 0.5 50 0.9 VREF

SSTL18_II 0.9 VREF – 0.5 VREF + 0.5 25 0.9 VREF

SSTL2_I 1.25 VREF – 0.75 VREF + 0.75 50 1.25 VREF

SSTL2_II 1.25 VREF – 0.75 VREF + 0.75 25 1.25 VREF

SSTL3_I 1.5 VREF – 0.75 VREF + 0.75 50 1.5 VREF

SSTL3_II 1.5 VREF – 0.75 VREF + 0.75 25 1.5 VREF

http://www.xilinx.com
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Suspend Mode Timing

Figure 10:  Suspend Mode Timing

Table  44:  Suspend Mode Timing Parameters 

Symbol Description Min Typ Max Units

Entering Suspend Mode

TSUSPENDHIGH_AWAKE Rising edge of SUSPEND pin to falling edge of AWAKE pin without glitch filter 
(suspend_filter:No)

– 7 – ns

TSUSPENDFILTER Adjustment to SUSPEND pin rising edge parameters when glitch filter 
enabled (suspend_filter:Yes)

+160 +300 +600 ns

TSUSPEND_GTS Rising edge of SUSPEND pin until FPGA output pins drive their defined 
SUSPEND constraint behavior

– 10 – ns

TSUSPEND_GWE Rising edge of SUSPEND pin to write-protect lock on all writable clocked 
elements

– <5 – ns

TSUSPEND_DISABLE Rising edge of the SUSPEND pin to FPGA input pins and interconnect 
disabled

– 340 – ns

Exiting Suspend Mode

TSUSPENDLOW_AWAKE Falling edge of the SUSPEND pin to rising edge of the AWAKE pin. Does not 
include DCM lock time.

– 4 to 108 – µs

TSUSPEND_ENABLE Falling edge of the SUSPEND pin to FPGA input pins and interconnect 
re-enabled

– 3.7 to 109 – µs

TAWAKE_GWE1 Rising edge of the AWAKE pin until write-protect lock released on all writable 
clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:1.

– 67 – ns

TAWAKE_GWE512 Rising edge of the AWAKE pin until write-protect lock released on all writable 
clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:512.

– 14 – µs

TAWAKE_GTS1 Rising edge of the AWAKE pin until outputs return to the behavior described 
in the FPGA application, using sw_clk:InternalClock and sw_gts_cycle:1.

– 57 – ns

TAWAKE_GTS512 Rising edge of the AWAKE pin until outputs return to the behavior described 
in the FPGA application, using sw_clk:InternalClock and 
sw_gts_cycle:512.

– 14 – µs

Notes: 
1. These parameters based on characterization.
2. For information on using the Spartan-3A Suspend feature, see XAPP480: Using Suspend Mode in Spartan-3 Generation FPGAs.

DS610-3_08_061207

Blocked

tSUSPEND_DISABLE

tSUSPEND_GWE

tSUSPENDHIGH_AWAKE

tAWAKE_GWE

tAWAKE_GTStSUSPEND_GTS

SUSPEND Input

AWAKE Output

Flip-Flops, Block RAM,
Distributed RAM

FPGA Outputs

FPGA Inputs,
Interconnect

Write Protected

Defined by SUSPEND constraint

Entering Suspend Mode Exiting Suspend Mode

sw_gts_cycle

sw_gwe_cycle

tSUSPEND_ENABLE

tSUSPENDLOW_AWAKE

http://www.xilinx.com
http://www.xilinx.com/support/documentation/application_notes/xapp480.pdf
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Master Serial and Slave Serial Mode Timing
 

Figure 12:  Waveforms for Master Serial and Slave Serial Configuration

Table  50:  Timing for the Master Serial and Slave Serial Configuration Modes 

Symbol Description
Slave/
Master

All Speed Grades

UnitsMin Max

Clock-to-Output Times

TCCO The time from the falling transition on the CCLK pin to data appearing at the 
DOUT pin

Both 1.5 10 ns

Setup Times

TDCC The time from the setup of data at the DIN pin to the rising transition at the 
CCLK pin

Both 7 – ns

Hold Times

TCCD The time from the rising transition at the CCLK pin to the point when data is 
last held at the DIN pin

Master 0
–

ns

Slave 1.0

Clock Timing

TCCH High pulse width at the CCLK input pin Master See Table 48

Slave See Table 49

TCCL Low pulse width at the CCLK input pin Master See Table 48

Slave See Table 49

FCCSER Frequency of the clock signal at the 
CCLK input pin

No bitstream compression Slave 0 100 MHz

With bitstream compression 0 100 MHz

Notes: 
1. The numbers in this table are based on the operating conditions set forth in Table 8.
2. For serial configuration with a daisy-chain of multiple FPGAs, the maximum limit is 25 MHz. 

DS312-3_05_103105

Bit 0 Bit 1 Bit n Bit n+1

Bit n-64 Bit n-63

1/FCCSER

TSCCL

TDCC TCCD

TSCCH

TCCO

PROG_B
(Input)

DIN
(Input)

DOUT
(Output)

(Open-Drain)
INIT_B

(Input/Output)
CCLK

TMCCL
TMCCH
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Table  55:  Configuration Timing Requirements for Attached Parallel NOR BPI Flash 

Symbol Description Requirement Units

TCE

(tELQV)

Parallel NOR Flash PROM chip-select time ns

TOE

(tGLQV)
Parallel NOR Flash PROM output-enable time ns

TACC

(tAVQV)
Parallel NOR Flash PROM read access time ns

TBYTE

(tFLQV, tFHQV)

For x8/x16 PROMs only: BYTE# to output valid time(3) ns

Notes: 
1. These requirements are for successful FPGA configuration in BPI 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.
3. The initial BYTE# timing can be extended using an external, appropriately sized pull-down resistor on the FPGA’s LDC2 pin. The resistor 

value also depends on whether the FPGA’s PUDC_B pin is High or Low.

TCE TINITADDR≤

TOE TINITADDR≤

TACC 50%TCCLKn min( ) TCCO TDCC PCB–––≤

TBYTE TINITADDR≤
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VQ100: 100-lead Very Thin Quad Flat Package
The XC3S50A and XC3S200 are available in the 100-lead 
very thin quad flat package, VQ100.

Table 63 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 
earlier.

The VQ100 does not support Suspend mode (SUSPEND 
and AWAKE are not connected), the address output pins for 
the Byte-wide Peripheral Interface (BPI) configuration mode, 
or daisy chain configuration (DOUT is not connected).

Table 63 also indicates that some differential I/O pairs have 
different assignments between the XC3S50A and the 
XC3S200A, highlighted in light blue. See "Footprint 
Migration Differences," page 72 for additional information.

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  63:  Spartan-3A VQ100 Pinout 

Bank Pin Name Pin Type

0 IO_0/GCLK11 P90 CLK

0 IO_L01N_0 P78 IO

0 IO_L01P_0/VREF_0 P77 VREF

0 IO_L02N_0/GCLK5 P84 CLK

0 IO_L02P_0/GCLK4 P83 CLK

0 IO_L03N_0/GCLK7 P86 CLK

0 IO_L03P_0/GCLK6 P85 CLK

0 IO_L04N_0/GCLK9 P89 CLK

0 IO_L04P_0/GCLK8 P88 CLK

0 IO_L05N_0 P94 IO

0 IO_L05P_0 P93 IO

0 IO_L06N_0/PUDC_B P99 DUAL

0 IO_L06P_0/VREF_0 P98 VREF

0 IP_0 P97 IP

0 IP_0/VREF_0 P82 VREF

0 VCCO_0 P79 VCCO

0 VCCO_0 P96 VCCO

1 IO_L01N_1 P57 IO

1 IO_L01P_1 P56 IO

1 IO_L02N_1/RHCLK1 P60 CLK

1 IO_L02P_1/RHCLK0 P59 CLK

1 IO_L03N_1/TRDY1/RHCLK3 P62 CLK

1 IO_L03P_1/RHCLK2 P61 CLK

1 IO_L04N_1/RHCLK7 P65 CLK

1 IO_L04P_1/IRDY1/RHCLK6 P64 CLK

1 IO_L05N_1 P71 IO

1 IO_L05P_1 P70 IO

1 IO_L06N_1 P73 IO

1 IO_L06P_1 P72 IO

1 IP_1/VREF_1 P68 VREF

1 VCCO_1 P67 VCCO

2 IO_2/MOSI/CSI_B P46 DUAL

2 IO_L01N_2/M0 P25 DUAL

2 IO_L01P_2/M1 P23 DUAL

2 IO_L02N_2/CSO_B P27 DUAL

2 IO_L02P_2/M2 P24 DUAL

2
IO_L03N_2/VS1 (3S50A)
IO_L04P_2/VS1 (3S200A)

P30 DUAL

2 IO_L03P_2/RDWR_B P28 DUAL

2 IO_L04N_2/VS0 P31 DUAL

2
IO_L04P_2/VS2 (3S50A)
IO_L03N_2/VS2 (3S200A)

P29 DUAL

2
IO_L05N_2/D7 (3S50A)
IO_L06P_2/D7 (3S200A)

P34 DUAL

2 IO_L05P_2 P32 IO

2 IO_L06N_2/D6 P35 DUAL

2
IO_L06P_2 (3S50A)
IO_L05N_2 (3S200A)

P33 IO

2 IO_L07N_2/D4 P37 DUAL

2 IO_L07P_2/D5 P36 DUAL

2 IO_L08N_2/GCLK15 P41 CLK

2 IO_L08P_2/GCLK14 P40 CLK

2 IO_L09N_2/GCLK1 P44 CLK

2 IO_L09P_2/GCLK0 P43 CLK

2 IO_L10N_2/D3 P49 DUAL

2 IO_L10P_2/INIT_B P48 DUAL

2

IO_L11N_2/D0/DIN/MISO 
(3S50A)
IO_L12P_2/D0/DIN/MISO 
(3S200A)

P51 DUAL

2 IO_L11P_2/D2 P50 DUAL

2 IO_L12N_2/CCLK P53 DUAL

Table  63:  Spartan-3A VQ100 Pinout(Continued)

http://www.xilinx.com/support/documentation/data_sheets/s3a_pin.zip
http://www.xilinx.com/support/documentation/data_sheets/s3a_pin.zip
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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
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TQ144 Footprint
Note pin 1 indicator in top-left corner and logo orientation.

Figure 19:  TQ144 Package Footprint (Top View)

42 I/O: Unrestricted, general-purpose 
user I/O 25 DUAL: Configuration pins, then 

possible user I/O 8 VREF: User I/O or input voltage 
reference for bank

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

buffer input 8 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 4 VCCAUX: Auxiliary supply voltage

2
SUSPEND: Dedicated SUSPEND 
and dual-purpose AWAKE Power 
Management pins
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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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3 IP_L04P_3 H8 INPUT

3 IP_L11N_3 K8 INPUT

3 IP_L11P_3 J7 INPUT

3 IP_L15N_3/VREF_3 L8 VREF

3 IP_L15P_3 K7 INPUT

3 IP_L19N_3 M8 INPUT

3 IP_L19P_3 L7 INPUT

3 IP_L23N_3 M6 INPUT

3 IP_L23P_3 M7 INPUT

3 IP_L27N_3 N9 INPUT

3 IP_L27P_3 N8 INPUT

3 IP_L31N_3 N5 INPUT

3 IP_L31P_3 N6 INPUT

3 IP_L35N_3 P8 INPUT

3 IP_L35P_3 N7 INPUT

3 IP_L39N_3 R8 INPUT

3 IP_L39P_3 P7 INPUT

3 IP_L46N_3/VREF_3 T6 VREF

3 IP_L46P_3 R7 INPUT

3 VCCO_3 E2 VCCO

3 VCCO_3 J2 VCCO

3 VCCO_3 J6 VCCO

3 VCCO_3 N2 VCCO

3 VCCO_3 P6 VCCO

3 VCCO_3 V2 VCCO

GND GND A1 GND

GND GND A22 GND

GND GND AA11 GND

GND GND AA16 GND

GND GND AA7 GND

GND GND AB1 GND

GND GND AB22 GND

GND GND B12 GND

GND GND B16 GND

GND GND B7 GND

GND GND C20 GND

GND GND C3 GND

GND GND D14 GND

GND GND D9 GND

GND GND F11 GND

Table  83:  Spartan-3A FG484 Pinout(Continued)

Bank Pin Name
FG484

Ball Type

GND GND F17 GND

GND GND F6 GND

GND GND G2 GND

GND GND G21 GND

GND GND J11 GND

GND GND J13 GND

GND GND J14 GND

GND GND J19 GND

GND GND J4 GND

GND GND J9 GND

GND GND K10 GND

GND GND K12 GND

GND GND L11 GND

GND GND L13 GND

GND GND L17 GND

GND GND L2 GND

GND GND L6 GND

GND GND L9 GND

GND GND M10 GND

GND GND M12 GND

GND GND M14 GND

GND GND M21 GND

GND GND N11 GND

GND GND N13 GND

GND GND P10 GND

GND GND P14 GND

GND GND P19 GND

GND GND P4 GND

GND GND P9 GND

GND GND T12 GND

GND GND T2 GND

GND GND T21 GND

GND GND U17 GND

GND GND U6 GND

GND GND W10 GND

GND GND W14 GND

GND GND Y20 GND

GND GND Y3 GND

VCCAUX SUSPEND U18 PWR
MGMT

Table  83:  Spartan-3A FG484 Pinout(Continued)

Bank Pin Name
FG484

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  83:  Spartan-3A FG484 Pinout(Continued)

Bank Pin Name
FG484

Ball Type
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Right Half of FG484 
Package (Top View)

Figure 26:  
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GND GND T16 GND

GND GND T21 GND

GND GND T26 GND

GND GND U10 GND

GND GND U13 GND

GND GND U17 GND

GND GND V3 GND

GND GND W8 GND

GND GND W14 GND

GND GND W19 GND

GND GND W24 GND

VCCAUX SUSPEND V20 PWR
MGMT

VCCAUX DONE AB21 CONFIG

VCCAUX PROG_B A2 CONFIG

VCCAUX TCK A25 JTAG

VCCAUX TDI G7 JTAG

VCCAUX TDO E23 JTAG

VCCAUX TMS D4 JTAG

VCCAUX VCCAUX AB5 VCCAUX

VCCAUX VCCAUX AB11 VCCAUX

VCCAUX VCCAUX AB22 VCCAUX

VCCAUX VCCAUX E5 VCCAUX

VCCAUX VCCAUX E16 VCCAUX

VCCAUX VCCAUX E22 VCCAUX

VCCAUX VCCAUX J18 VCCAUX

VCCAUX VCCAUX K13 VCCAUX

VCCAUX VCCAUX L5 VCCAUX

VCCAUX VCCAUX N10 VCCAUX

VCCAUX VCCAUX P17 VCCAUX

VCCAUX VCCAUX T22 VCCAUX

VCCAUX VCCAUX U14 VCCAUX

VCCAUX VCCAUX V9 VCCAUX

VCCINT VCCINT K15 VCCINT

VCCINT VCCINT L12 VCCINT

VCCINT VCCINT L14 VCCINT

VCCINT VCCINT L16 VCCINT

VCCINT VCCINT M11 VCCINT

VCCINT VCCINT M13 VCCINT

VCCINT VCCINT M15 VCCINT

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

Bank Pin Name
FG676 

Ball Type

VCCINT VCCINT M17 VCCINT

VCCINT VCCINT N12 VCCINT

VCCINT VCCINT N13 VCCINT

VCCINT VCCINT N14 VCCINT

VCCINT VCCINT N16 VCCINT

VCCINT VCCINT P11 VCCINT

VCCINT VCCINT P13 VCCINT

VCCINT VCCINT P14 VCCINT

VCCINT VCCINT P15 VCCINT

VCCINT VCCINT R12 VCCINT

VCCINT VCCINT R14 VCCINT

VCCINT VCCINT R16 VCCINT

VCCINT VCCINT T11 VCCINT

VCCINT VCCINT T13 VCCINT

VCCINT VCCINT T15 VCCINT

VCCINT VCCINT U12 VCCINT

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

Bank Pin Name
FG676 

Ball Type
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