AMD Xilinx - XC3S250E-5TQG144C Datasheet

Welcome to E-XFL.COM

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
indisnensahle in numerous fields. In telecommunications.

Details

Product Status Active

Number of LABs/CLBs 612

Number of Logic Elements/Cells 5508

Total RAM Bits 221184

Number of I/O 108

Number of Gates 250000

Voltage - Supply 1.14V ~ 1.26V
Mounting Type Surface Mount
Operating Temperature 0°C ~ 85°C (T))
Package / Case 144-LQFP
Supplier Device Package 144-TQFP (20x20)
Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc3s250e-5tqg144c

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



https://www.e-xfl.com/product/pdf/xc3s250e-5tqg144c-4484022
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

& XILINX.

Spartan-3 FPGA Family: Functional Description

Storage Element Functions

There are three pairs of storage elements in each 10B, one
pair for each of the three paths. It is possible to configure
each of these storage elements as an edge-triggered
D-type flip-flop (FD) or a level-sensitive latch (LD).

The storage-element pair on either the Output path or the
Three-State path can be used together with a special
multiplexer to produce Double-Data-Rate (DDR)
transmission. This is accomplished by taking data

Table 4: Storage Element Signal Description

synchronized to the clock signal’s rising edge and
converting it to bits synchronized on both the rising and the
falling edge. The combination of two registers and a
multiplexer is referred to as a Double-Data-Rate D-type
flip-flop (ODDR2).

Table 4 describes the signal paths associated with the
storage element.

Storage
Element Description Function
Signal
D Data input Data at this input is stored on the active edge of CK and enabled by CE. For latch operation when
the input is enabled, data passes directly to the output Q.
Q Data output The data on this output reflects the state of the storage element. For operation as a latch in
transparent mode, Q mirrors the data at D.
CK Clock input Data is loaded into the storage element on this input’s active edge with CE asserted.
CE Clock Enable input When asserted, this input enables CK. If not connected, CE defaults to the asserted state.
SR Set/Reset input This input forces the storage element into the state specified by the SRHIGH/SRLOW attributes.
The SYNC/ASYNC attribute setting determines if the SR input is synchronized to the clock or not.
If both SR and REV are active at the same time, the storage element gets a value of 0.
REV Reverse input This input is used together with SR. It forces the storage element into the state opposite from what
SR does. The SYNC/ASYNC attribute setting determines whether the REV input is synchronized
to the clock or not. If both SR and REV are active at the same time, the storage element gets a
value of 0.

As shown in Figure 5, the upper registers in both the output
and three-state paths share a common clock. The OTCLK1
clock signal drives the CK clock inputs of the upper registers
on the output and three-state paths. Similarly, OTCLK2
drives the CK inputs for the lower registers on the output
and three-state paths. The upper and lower registers on the
input path have independent clock lines: ICLK1 and ICLK2.

The OCE enabile line controls the CE inputs of the upper
and lower registers on the output path. Similarly, TCE

controls the CE inputs for the register pair on the three-state
path and ICE does the same for the register pair on the
input path.

The Set/Reset (SR) line entering the 0B controls all six
registers, as is the Reverse (REV) line.

In addition to the signal polarity controls described in IOB
Overview, each storage element additionally supports the
controls described in Table 5.

Table 5: Storage Element Options

Option Switch

Function

Specificity

synchronous or asynchronous

FF/Latch Chooses between an edge-triggered flip-flop or a Independent for each storage element
level-sensitive latch
SYNC/ASYNC Determines whether the SR set/reset control is Independent for each storage element

SRHIGH/SRLOW

Determines whether SR acts as a Set, which forces
the storage element to a logic 1 (SRHIGH) or a
Reset, which forces a logic 0 (SRLOW)

Independent for each storage element, except when using
ODDR2. In the latter case, the selection for the upper
element will apply to both elements.

INIT1/INITO

When Global Set/Reset (GSR) is asserted or after
configuration this option specifies the initial state of
the storage element, either set (INIT1) or reset
(INITO). By default, choosing SRLOW also selects
INITO; choosing SRHIGH also selects INIT1.

Independent for each storage element, except when using
ODDR2, which uses two I0Bs. In the ODDR2 case,
selecting INITO for one 10Bs applies to both elements
within the 10B, although INIT1 could be selected for the
elements in the other 10B.
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Spartan-3E FPGAs provide additional input flexibility by IOSTANDARDS that can be combined and if the

allowing I/O standards to be mixed in different banks. For a IOSTANDARD is supported as an input only or can be used
particular Voo voltage, Table 6 and Table 7 list all of the for both inputs and outputs.

Table 6: Single-Ended IOSTANDARD Bank Compatibility

Veco Supply/Compatibility Input Requirements
Single-Ended Board
IOSTANDARD 1.2v 1.5V 1.8V 2.5V 3.3V VRer Termination
Voltage (V1)
_ i i i Input/ 1
LVTTL Output N/R(M N/R
Input/
LVCMOS33 - - - - Output N/R N/R
Input/
LVCMOS25 - - - Output Input N/R N/R
LVCMOS18 - : (I)nquh/t Input Input N/R N/R
Input/
LVCMOS15 - Output Input Input Input N/R N/R
Input/
LVCMOS12 Output Input Input Input Input N/R N/R
Input/
PCI33_3 = = = = Output N/R N/R
Input/
PCIl66_3 - - - - Output N/R N/R
HSTL I 18 - - (')”uﬁgzt Input Input 0.9 0.9
HSTL_IlI_18 - - (I)nquh/t Input Input 1.1 1.8
SSTL18_| - ; (')“uﬁ;zt Input Input 0.9 0.9
Input/
SSTL2_| - - - Output Input 1.25 1.25
Notes:
1. N/R - Not required for input operation.
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The wide multiplexers can be used by the automatic tools or
instantiated in a design using a component such as the
F5MUX. The symbol, signals, and function are described in
Figure 21, Table 12, and Table 13. The description is similar
for the FBMUX, F7MUX, and FBMUX. Each has versions
with a general output, local output, or both.

lo Lo
1 1 —80
s T

DS312-2_35_021205

Figure 21: FSMUX with Local and General Outputs

Table 12: FSMUX Inputs and Outputs

Signal Function

10 Input selected when S is Low

I Input selected when S is High

S Select input

LO Local Output that connects to the F5 or FX CLB pins,
which use local feedback to the FXIN inputs to the
FiMUX for cascading

(0] General Output that connects to the general-purpose
combinatorial or registered outputs of the CLB

Table 13: FSMUX Function

Inputs Outputs
S (0] 1 (0] LO
0 1 X 1 1
0 0 X 0 0
1 X 1 1 1
1 X 0 0 0
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€ XILINX. Spartan-3 FPGA Family: Functional Description
Table 49: Pull-up or Pull-down Values for HSWAP, M[2:0], and VS[2:0]
VO Pull Resist Required Resistor Value to Define Logic Level on
ull-up Resistors HSWAP, M[2:0], or VS[2:0]
HSWAP Value during Configuration
Low
0 Enabled Pulled High via an internal pull-up Pulled Low using an appropriately sized
resistor to the associated Voo pull-down resistor to GND.
supply. No external pull-up resistoris | For a 2.5V or 3.3V interface: R < 560Q. For a
necessary. 1.8V interface: R < 1.1kQ.
1 Disabled Pulled High using a 3.3 to 4.7kQ2 Pulled Low using a 3.3 to 4.7kQ resistor to
resistor to the associated V¢ GND.
supply.

The logic level on HSWAP dictates how to define the logic
levels on M[2:0] and VS[2:0], as shown in Table 49. If the
application requires HSWAP to be High, the HSWAP pin is
pulled High using an external 3.3kQ to 4.7kQ resistor to
VCCO_O0. If the application requires HSWAP to be Low
during configuration, then HSWAP is either connected to
GND or pulled Low using an appropriately sized external
pull-down resistor to GND. When HSWAP is Low, its pin has
an internal pull-up resistor to VCCO_0. The external
pull-down resistor must be strong enough to define a logic
Low on HSWAP for the 1/O standard used during
configuration. For 2.5V or 3.3V I/O, the pull-down resistor is
560Q or lower. For 1.8V 1/O, the pull-down resistor is 1.1kQ
or lower.

Once HSWAP is defined, use Table 49 to define the logic
values for M[2:0] and VS[2:0].

Use the weakest external pull-up or pull-down resistor value
allowed by the application. The resistor must be strong
enough to define a logic Low or High during configuration.
However, when driving the HSWAP, M[2:0], or VS[2:0] pins
after configuration, the output driver must be strong enough
to overcome the pull-up or pull-down resistor value and
generate the appropriate logic levels. For example, to
overcome a 560Q pull-down resistor, a 3.3V FPGA 1/O pin
must use a 6 mA or stronger driver.
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Voltage Compatibility

The PROM’s V¢ nT Supply must be either 3.3V for the
serial XCFxxS Platform Flash PROMs or 1.8V for the
serial/parallel XCFxxP PROMs.

@ The FPGA’s VCCO_2 supply input and the Platform
Flash PROM’s V¢ supply input must be the same
voltage, ideally +2.5V. Both devices also support 1.8V and
3.3V interfaces but the FPGA’s PROG_B and DONE pins
require special attention as they are powered by the FPGA’s
Veeaux supply, nominally 2.5V. See application note
XAPP453: The 3.3V Configuration of Spartan-3 FPGAs for
additional information.

Supported Platform Flash PROMs

Table 51 shows the smallest available Platform Flash
PROM to program one Spartan-3E FPGA. A multiple-FPGA
daisy-chain application requires a Platform Flash PROM
large enough to contain the sum of the various FPGA file
sizes.

Table 51: Number of Bits to Program a Spartan-3E
FPGA and Smallest Platform Flash PROM

Table 52: Maximum ConfigRate Settings for Platform

Flash

Platform Flash
Part Number

I/O Voltage
(VCCO_2, Vcco)

Maximum
ConfigRate
Setting

XCF01S
XCF02S
XCF04S

3.3V or 2.5V

25

1.8V

12

XCF08P
XCF16P
XCF32P

3.3V, 2.5V, or 1.8V

25

Smallest Available
Platform Flash

Number of
Configuration Bits

Spartan-3E
FPGA

XC3S100E 581,344 XCFO01S

XC3S250E 1,353,728 XCF02S

XC3S500E 2,270,208 XCF04S

XC3S1200E 3,841,184 XCF04S

XCF08P

XC3S1600E or 2 x XCF04S

5,969,696

The XC3S1600E requires an 8 Mbit PROM. Two solutions
are possible: either a single 8 Mbit XCFO8P parallel/serial
PROM or two 4 Mbit XCF04S serial PROMs cascaded. The
two XCF04S PROMs use a 3.3V VNt supply while the
XCFO8P requires a 1.8V VNt Supply. If the board does
not already have a 1.8V supply available, the two cascaded
XCF04S PROM solution is recommended.

CCLK Frequency

In Master Serial mode, the FPGA’s internal oscillator
generates the configuration clock frequency. The FPGA
provides this clock on its CCLK output pin, driving the
PROM'’s CLK input pin. The FPGA starts configuration at its
lowest frequency and increases its frequency for the
remainder of the configuration process if so specified in the
configuration bitstream. The maximum frequency is
specified using the ConfigRate bitstream generator option.
Table 52 shows the maximum ConfigRate settings,
approximately equal to MHz, for various Platform Flash
devices and I/O voltages. For the serial XCFxxS PROMs,
the maximum frequency also depends on the interface
voltage.
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Spartan-3 FPGA Family: Functional Description

SPI serial Flash PROMs and the Atmel AT45DB-series
Data Flash PROMs using the Platform Cable USB, Xilinx
Parallel IV, or other compatible programming cable.

Byte-Wide Peripheral Interface (BPI) Parallel
Flash Mode

For additional information, refer to the “Master BPI Mode”
chapter in UG332.

In Byte-wide Peripheral Interface (BPl) mode

(M[2:0] = <0:1:0> or <0:1:1>), a Spartan-3E FPGA
configures itself from an industry-standard parallel NOR
Flash PROM, as illustrated in Figure 58. The FPGA
generates up to a 24-bit address lines to access an
attached parallel Flash. Only 20 address lines are
generated for Spartan-3E FPGAs in the TQ144 package.
Similarly, the XC3S100E FPGA in the CP132 package only
has 20 address lines while the XC3S250E and XC3S500E
FPGAs in the same package have 24 address lines. When
using the VQ100 package, the BPI mode is not available
when using parallel NOR Flash, but is supported using
parallel Platform Flash (XCFxxP).

The BPI configuration interface is primarily designed for
standard parallel NOR Flash PROMs and supports both
byte-wide (x8) and byte-wide/halfword (x8/x16) PROMs.
The interface functions with halfword-only (x16) PROMSs,
but the upper byte in a portion of the PROM remains
unused. For configuration, the BPI interface does not
require any specific Flash PROM features, such as boot
block or a specific sector size.

The BPl interface also functions with Xilinx parallel Platform
Flash PROMs (XCFxxP), although the FPGA’s address
lines are left unconnected.

The BPI interface also works equally wells with other
asynchronous memories that use a similar SRAM-style
interface such as SRAM, NVRAM, EEPROM, EPROM, or
masked ROM.

NAND Flash memory is commonly used in memory cards
for digital cameras. Spartan-3E FPGAs do not configure
directly from NAND Flash memories.

The FPGA’s internal oscillator controls the interface timing
and the FPGA supplies the clock on the CCLK output pin.
However, the CCLK signal is not used in single FPGA
applications. Similarly, the FPGA drives three pins Low
during configuration (LDC[2:0]) and one pin High during
configuration (HDC) to the PROM’s control inputs.

DS312 (4.0) October 29, 2012 www.xilinx.com

Product Specification

83


http://www.xilinx.com
http://www.xilinx.com/products/devkits/HW-USB-II-G.htm
http://www.xilinx.com/products/devkits/HW-PC4.htm
http://www.xilinx.com/products/devkits/HW-PC4.htm
http://www.xilinx.com/support/documentation/user_guides/ug332.pdf

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

& XILINX.

Spartan-3 FPGA Family: Functional Description

Readback

FPGA configuration data can be read back using either the
Slave Parallel or JTAG mode. This function is disabled if the
Bitstream Generator Security option is set to either Level1
or Level2.

Along with the configuration data, it is possible to read back
the contents of all registers and distributed RAM.

To synchronously control when register values are captured
for readback, use the CAPTURE_SPARTANS library
primitive, which applies for both Spartan-3 and Spartan-3E
FPGA families.

The Readback feature is available in most Spartan-3E
FPGA product options, as indicated in Table 68. The
Readback feature is not available in the XC3S1200E and
XC3S1600E FPGAs when using the -4 speed grade in the
Commercial temperature grade. Similarly, block RAM
Readback support is not available in the -4 speed grade,
Commercial temperature devices. If Readback is required in
an XC3S1200E or XC3S1600E FPGA, or if block RAM
Readback is required on any Spartan-3E FPGA, upgrade to
either the Industrial temperature grade version or the -5
speed grade.

The Xilinx IMPACT programming software uses the
Readback feature for its optional Verify and Readback
operations. The Xilinx ChipScope™ software presently
does not use Readback but may in future updates.

Table 68: Readback Support in Spartan-3E FPGAs
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Temperature Range Commercial Industrial
Speed Grade -4 ‘ -5 -4
Block RAM Readback
All Spartan-3E FPGAs No ‘ Yes Yes
General Readback (registers, distributed RAM)
XC3S100E Yes Yes Yes
XC3S250E Yes Yes Yes
XC3S500E Yes Yes Yes
XC3S1200E No Yes Yes
XC3S1600E No Yes Yes
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Differential 1/0 Standards

. \Y
R NP o b

____________ : : Differential
Internal v X N
Logic INN

I/O Pair Pins

e X

GND level

VINP +V

V,cm = Input common mode voltage = INN

V| = Differential input voltage = | V\p - Viun

DS099-3_01_012304

Figure 69: Differential Input Voltages

Table 82: Recommended Operating Conditions for User I/Os Using Differential Signal Standards

IOSTANDARD Vcco for Drivers(!) Vip Vicm
Attribute Min (V) | Nom (V) | Max (V) || Min (mV) | Nom (mV) | Max (mV) | Min (V) | Nom (V) | Max (V)
LVDS_25 2.375 2.50 2.625 100 350 600 0.30 1.25 2.20
BLVDS_25 2.375 2.50 2.625 100 350 600 0.30 1.25 2.20
MINI_LVDS_25 2.375 2.50 2.625 200 - 600 0.30 - 22
LVPECL_25() Inputs Only 100 800 1000 0.5 1.2 2.0
RSDS_25 2.375 2.50 2.625 100 200 - 0.3 1.20 1.4
DIFF_HSTL_I_18 1.7 1.8 1.9 100 - - 0.8 - 1.1
DIFF_HSTL_IlIl_18 1.7 1.8 1.9 100 - - 0.8 - 11
DIFF_SSTL18_I 1.7 1.8 1.9 100 - - 0.7 - 1.1
DIFF_SSTL2_| 2.3 25 2.7 100 - - 1.0 - 1.5
Notes:
1. The Vo rails supply only differential output drivers, not input circuits.
2. VRggr inputs are not used for any of the differential I/0O standards.
DS312 (4.0) October 29, 2012 www.xilinx.com
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Table 107: Switching Characteristics for the DFS

Speed Grade
Symbol Description Device -5 -4 Units
Min Max Min Max

Output Frequency Ranges

CLKOUT_FREQ_FX_LF Frequency for the CLKFX and Stepping 0 XC3S100E N/A N/A 5 90 MHz
CLKFX180 outputs, low XC3S250E
frequencies XC3S500E

CLKOUT_FREQ_FX_HF | Frequency for the CLKFX and XC3S1600E 220 | 307 | MHz
CLKFX180 outputs, high
frequencies

CLKOUT_FREQ_FX Frequency for the CLKFX and Stepping 0 XC3S1200E 5 307 MHz
CLKFX180 outputs Stepping 1 Al 5 333 311 | MHz

Output Clock Jitter(2-3)

CLKOUT_PER_JITT_FX Period jitter at the CLKFX and Al Typ | Max | Typ ] Max
CLKFX180 outputs. CLKIN < 20 MHz Note 6 ps

CLKIN > 20 MHz +[1%o0f | [1% of |+[1%of | [1%o0f | ps
CLKFX | CLKFX | CLKFX | CLKFX
period | period | period | period
+100] | +200] | +100] | +200]

Duty Cycle(4.5)

CLKOUT_DUTY_CYCLE_FX | Duty cycle precision for the CLKFX and CLKFX180 All - +[1% of - +[1%o0f | ps
outputs, including the BUFGMUX and clock tree CLKFX CLKFX
duty-cycle distortion period period

+400] + 400]

Phase Alignment(®)

CLKOUT_PHASE_FX Phase offset between the DFS CLKFX output and the All - +200 - +200 ps
DLL CLKO output when both the DFS and DLL are
used

CLKOUT_PHASE_FX180 Phase offset between the DFS CLKFX180 output and All - +[1% of - +[1%of | ps
the DLL CLKO output when both the DFS and DLL are CLKFX CLKFX
used period period

+ 300] + 300]

Lock Time

LOCK_FX(@) The time from deassertion atthe | 5 MHz < Fg kN Al - 5 - 5 ms
DCM'’s Reset input to the rising <15 MHz
transition at its LOCKED output.

The DFS asserts LOCKED when | T oLkin > 15 MHz - 450 : 450 | us
the CLKFX and CLKFX180
signals are valid. If using both
the DLL and the DFS, use the
longer locking time.
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 77 and Table 106.
2. For optimal jitter tolerance and faster lock time, use the CLKIN_PERIOD attribute.

3. Maximum output jitter is characterized within a reasonable noise environment (150 ps input period jitter, 40 SSOs and 25% CLB switching).
Output jitter strongly depends on the environment, including the number of SSOs, the output drive strength, CLB utilization, CLB switching

activities, switching frequency, power supply and PCB design. The actual maximum output jitter depends on the system application.
The CLKFX and CLKFX180 outputs always have an approximate 50% duty cycle.

5. Some duty-cycle and alignment specifications include 1% of the CLKFX output period or 0.01 Ul.
Example: The data sheet specifies a maximum jitter of £[1% of CLKFX period + 300]. Assume the CLKFX output frequency is 100 MHz. The
equivalent CLKFX period is 10 ns and 1% of 10 ns is 0.1 ns or 100 ps. According to the data sheet, the maximum jitter is £[100 ps + 300 ps]

= +400 ps.

6. Use the Spartan-3A Jitter Calculator (www.xilinx.com/support/documentation/data_sheets/s3a_jitter_calc.zip) to estimate DFS output jitter.
Use the Clocking Wizard to determine jitter for a specific design.
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VQ100: 100-lead Very-thin Quad Flat Package

The XC3S100E, XC3S250E, and the XC3S500E devices
are available in the 100-lead very-thin quad flat package,

Table 131: VQ100 Package Pinout (Cont’d)

XC3S100E

VQ100. All devices share a common footprint for this XC3S250E va100

package as shown in Table 131 and Figure 80. Bank XC3S500E Nu|:rlnr|:>er Type
Table 131 lists all the package pins. They are sorted by Pin Name

bank number and then by pin name. Pins that form a ! 10_LO2P_1 P57 Vo
differential 1/0 pair appear together in the table. The table 1 IO_LO3N_1/RHCLK1 P61 RHCLK
also shows the pin number for each pin and the pin type, as 1 I0_LO3P_1/RHCLKO P60 RHCLK
defined earlier. 1 |0_LO4N_1/RHCLK3 P63 RHCLK
The VQ100 package does not support the Byte-wide 1 I0_L04P_1/RHCLK2 P62 RHCLK
Peripheral Interface (BPI) configuration mode. 1 IO_LO5N_1/RHCLK5 P66 RHCLK
Cpnsequently, the VQ100 footprint has fewer DUAL-type 1 I0_LO5P_1/RHCLK4 P65 RHCLK
pins than other packages. 1 I0_LO6N_1/RHCLK7 P68 RHCLK
An electronic version of this package pinout table and 1 I0_LO6P_1/RHCLK6 P67 RHCLK
footpri_nt diagram is available for download from the Xilinx 1 10_LO7N_1 P71 /0
web site at:

1 10_LO7P_1 P70 I/0
http://vs{ww.xilinx.com/support/documentation/data_sheets 1 IP/VREF_1 P69 VREF
s8¢ pin.zip 1 |VCCo_t1 P55 VCCO
Pinout Table 1 VCCO_1 P73 VCCO

2 10/D5 P34 DUAL
Table 131 shows the pinout for production Spartan-3E 5 1O/M1 YD) DUAL
FPGAs in the VQ100 package.

2 IO_LOIN_2/INIT_B P25 DUAL
Table 131: VQ100 Package Pinout 2 IO_LO1P_2/CSO_B P24 DUAL

§ggg;gg§ vQ100 2 I0_L02N_2/MOSI/CSI_B P27 DUAL
Bank XC3S500E Pin Type 2 I0_L02P_2/DOUT/BUSY P26 DUAL
Pin Name Number 2 |I0_LO3N_2/D6/GCLK13 P33 | DUAL/GCLK
0 10 P92 /0 2 I0_LO3P_2/D7/GCLK12 P32 DUAL/GCLK
0 I0_LO1N_O P79 /10 2 I0_L04N_2/D3/GCLK15 P36 DUAL/GCLK
0 I0_LO1P_0 P78 110 2 10_L04P_2/D4/GCLK14 P35 DUAL/GCLK
0 10_LO2N_0/GCLK5 P84 GCLK 2 I0_LO6N_2/D1/GCLK3 P41 DUAL/GCLK
0 10_L02P_0/GCLK4 P83 GCLK 2 I0_LO6P_2/D2/GCLK2 P40 DUAL/GCLK
0 I0_LO3N_0/GCLK7 P86 GCLK 2 I0_LO7N_2/DIN/DO P44 DUAL
0 10_LO3P_0/GCLK6 P85 GCLK 2 I0_LO7P_2/MO P43 DUAL
0 I0_LO5N_0/GCLK11 P91 GCLK 2 I0_LO8N_2/VSH P48 DUAL
0 10_LO5P_0/GCLK10 P90 GCLK 2 I0_LO8P_2/VS2 P47 DUAL
0 I0_LO6N_0/VREF_O P95 VREF 2 IO_LO9N_2/CCLK P50 DUAL
0 I0_L06P_0 P94 /0 2 I0_LO9P_2/VS0 P49 DUAL
0 10_LO7N_O/HSWAP P99 DUAL 2 IP/VREF_2 P30 VREF
0 I0_LO7P_0 P98 110 2 IP_LO5N_2/M2/GCLK1 P39 DUAL/GCLK
0 IP_LO4N_0/GCLK9 P89 GCLK 2 IP_LO5P_2/RDWR_B/ P38 DUAL/GCLK
0 IP_LO4P_0/GCLKS8 P88 GCLK GCLKO
0 VCCO_ 0 P82 VCCO 2 VCCO_2 P31 VCCO
0 VCCO_0 P97 VCCO 2 VCCO_2 P45 VCCO
T JIO_LOIN_1 P54 I 3 |IOLOIN3 P3 Vo
1 [10_L01P_1 P53 e 8 |0 Lo1P.3 P2 Vo
1 10_LO2N_1 P58 o) 3 IO_LO2N_3/VREF_3 P5 VREF
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Spartan-3 FPGA Family: Pinout Descriptions

User I/Os by Bank

Table 132 indicates how the 66 available user-1/0O pins are

distributed between the four 1/O banks on the VQ100

package.

Table 132: User I/Os Per Bank for XC3S100E, XC3S250E, and XC3S500E in the VQ100 Package

Notes:

1.  Some VREF and CLK pins are on INPUT pins.

Package | |0 pgank | Maximum All Possible I/0 Pins by Type
Edge /0 /0 INPUT DUAL VREF(!)
Top 0 15 5 0 1 1 8
Right 1 15 6 0 0 1 8
Bottom 2 19 0 0 18 1 0
Left 3 17 5 1 2 1 8
TOTAL 66 16 1 21 4 24

2. The eight global clock pins in this bank have optional functionality during configuration and are counted in the DUAL column.

Footprint Migration Differences

The production XC3S100E, XC3S250E, and XC3S500E
FPGAs have identical footprints in the VQ100 package.
Designs can migrate between the devices without further

consideration.
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

CP132: 132-ball Chip-scale Package

The XC3S100E, XC3S250E and the XC3S500E FPGAs
are available in the 132-ball chip-scale package, CP132.
The devices share a common footprint for this package as
shown in Table 133 and Figure 81.

Table 133 lists all the CP132 package pins. They are sorted
by bank number and then by pin name. Pins that form a
differential 1/0 pair appear together in the table. The table
also shows the pin number for each pin and the pin type, as
defined earlier.

Physically, the D14 and K2 balls on the XC3S100E and
XC3S250E FPGAs are not connected but should be
connected to VCCINT to maintain density migration
compatibility.

Pinout Table
Table 133: CP132 Package Pinout

Similarly, the A4, C1, and P10 balls on the XC3S100E
FPGA are not connected but should be connected to GND
to maintain density migration compatibility.

The XC3S100E FPGA has four fewer BPI address pins,
A[19:0], whereas the XC3S250E and XC3S500E support
A[23:0].

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

http://www.xilinx.com/support/documentation/data_sheets
/s3e_pin.zip

Bank XC3S100E XC3SB00E cP132 Bal Type
Pin Name

0 IO_LOTN_O IO_LOTN_O C12 I/O

0 I0_LO1P_0O I0_LO1P_0O A13 I/O

0 N.C. (®) I0_LO2N_0 A12 100E: N.C.
Others: 1/0

0 N.C. (®) 10_L02P_0 B12 100E: N.C.
Others: /O

0 N.C. (®) I0_LO3N_0/VREF_0 B11 100E: N.C.

Others: VREF (I/O)

0 IP I0_LO3P_0 Ci1 100E: INPUT
Others: /O

0 I0_L04N_0/GCLK5 10_L04N_0/GCLK5 C9 GCLK

0 I0_L04P_0/GCLK4 I0_L04P_0/GCLK4 A10 GCLK

0 I0_LO5N_0/GCLK7 I0_LO5N_0/GCLK?7 A9 GCLK

0 I0_L05P_0/GCLK6 I0_LO5P_0/GCLK6 B9 GCLK

0 I0_LO7N_0/GCLK11 10_LO7N_0/GCLK11 B7 GCLK

0 I0_L07P_0/GCLK10 10_LO07P_0/GCLK10 A7 GCLK

0 IO_LO8N_0/VREF_0 I0_LO8N_0/VREF_0 Ccé6 VREF

0 I0_L08P_0 10_L0O8P_0 B6 I/O

0 I0O_LO9N_O I0_LO9N_0 C5 I/O

0 I0_LO9P_0 I0_LO9P_0 B5 IO

0 N.C. (®) I0_L10N_O C4 100E: N.C.
Others: 1/0

0 IP I0_L10P_0 B4 100E: INPUT
Others: /O

0 IO_L11N_O/HSWAP I0_L11N_O/HSWAP B3 DUAL

0 I0_L11P_0 I0_L11P_0 A3 I/O

0 IP_LO6N_0/GCLK9 IP_LO6N_0/GCLK9 C8 GCLK

0 IP_LO6P_0/GCLKS8 IP_LO6P_0/GCLK8 B8 GCLK

0 VCCO_0 VCCO_0 A6 VCCO
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€ XILINX. Spartan-3 FPGA Family: Pinout Descriptions
Table 133: CP132 Package Pinout (Contd)
Bank XCaS100E XCIS00E CP132 Ball Type
Pin Name
0 VCCO_0 VCCO_0 B10 VCCO
1 10/A0 10/A0 F12 DUAL
1 IO/VREF_1 I0/VREF_1 K13 VREF
1 IO_LOTN_1/A15 I0_LO1TN_1/A15 N14 DUAL
1 I0_LO1P_1/A16 I0_LO1P_1/A16 N13 DUAL
1 I0_L02N_1/A13 I0_LO2N_1/A13 M13 DUAL
1 10_L02P_1/A14 10_L02P_1/A14 M12 DUAL
1 IO_LO3N_1/A11 I0_LO3N_1/A11 L14 DUAL
1 10_LO3P_1/A12 I0_LO3P_1/A12 L13 DUAL
1 10_LO4N_1/A9/RHCLK1 10_L04N_1/A9/RHCLK1 Ji12 RHCLK/DUAL
1 I0_L04P_1/A10/RHCLKO 10_L04P_1/A10/RHCLKO K14 RHCLK/DUAL
1 I0_LO5N_1/A7/RHCLK3/TRDY 1 10_LO5N_1/A7/RHCLK3/TRDY1 J14 RHCLK/DUAL
1 I0_LO5P_1/A8/RHCLK2 I0_LO5P_1/A8/RHCLK2 J13 RHCLK/DUAL
1 I0_LO6N_1/A5/RHCLK5 I0_LO6N_1/A5/RHCLK5 H12 RHCLK/DUAL
1 10_L06P_1/A6/RHCLK4/IRDY 1 10_L06P_1/A6/RHCLK4/IRDY 1 H13 RHCLK/DUAL
1 I0_LO7N_1/A3/RHCLK7 I0_LO7N_1/A3/RHCLK7 G13 RHCLK/DUAL
1 10_L07P_1/A4/RHCLK6 10_LO07P_1/A4/RHCLK®6 G14 RHCLK/DUAL
1 I0_LO8N_1/A1 I0_LO8N_1/A1 F13 DUAL
1 10_L0O8P_1/A2 10_L08P_1/A2 F14 DUAL
1 I0_LO9N_1/LDCO I0_LO9N_1/LDCO D12 DUAL
1 10_L0O9P_1/HDC 10_L09P_1/HDC D13 DUAL
1 I0_L10N_1/LDC2 I0_L10N_1/LDC2 C13 DUAL
1 I0_L10P_1/LDCA1 I0_L10P_1/LDCH1 C14 DUAL
1 IP/VREF_1 IP/VREF_1 G12 VREF
1 VCCO_1 VCCO_1 E13 VCCO
1 VCCO_1 VCCO_1 M14 VCCO
2 10/D5 10/D5 P4 DUAL
2 10/M1 10/M1 N7 DUAL
2 IP/VREF _2 IO/VREF 2 P11 100E: VREF(INPUT)
Others: VREF(I/O)
2 IO_LOTN_2/INIT_B IO_LOTN_2/INIT_B N1 DUAL
2 I0_LO1P_2/CSO_B I0_L01P_2/CSO_B M2 DUAL
2 I0_L02N_2/MOSI/CSI_B I0_L02N_2/MOSI/CSI_B N2 DUAL
2 10_L02P_2/DOUT/BUSY 10_L02P_2/DOUT/BUSY P1 DUAL
2 I0_LO3N_2/D6/GCLK13 I0_LO3N_2/D6/GCLK13 N4 DUAL/GCLK
2 I0_LO3P_2/D7/GCLK12 I0_LO3P_2/D7/GCLK12 M4 DUAL/GCLK
2 I0_L04N_2/D3/GCLK15 I0_L04N_2/D3/GCLK15 N5 DUAL/GCLK
2 I0_L04P_2/D4/GCLK14 I0_L04P_2/D4/GCLK14 M5 DUAL/GCLK
2 I0_LO6N_2/D1/GCLK3 I0_LO6N_2/D1/GCLK3 P7 DUAL/GCLK
2 I0_L06P_2/D2/GCLK2 10_L06P_2/D2/GCLK2 P6 DUAL/GCLK
2 10_LO7N_2/DIN/DO 10_LO7N_2/DIN/DO N8 DUAL
2 10_LO7P_2/MO 10_L07P_2/MO P8 DUAL
2 N.C. (#) IO_LO8N_2/A22 M9 100E: N.C.
Others: DUAL
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€ XILINX. Spartan-3 FPGA Family: Pinout Descriptions
Table 137: TQ144 Package Pinout (Contd)
Bank XC3S100E Pin Name XC3S250E Pin Name TQ144 Pin Type
GND GND GND P27 GND
GND GND GND P37 GND
GND GND GND P46 GND
GND GND GND P55 GND
GND GND GND P61 GND
GND GND GND P73 GND
GND GND GND P90 GND
GND GND GND P99 GND
GND GND GND P118 GND
GND GND GND P127 GND
GND GND GND P133 GND
VCCAUX | DONE DONE P72 CONFIG
VCCAUX |PROG_B PROG_B P1 CONFIG
VCCAUX | TCK TCK P110 JTAG
VCCAUX | TDI TDI P144 JTAG
VCCAUX | TDO TDO P109 JTAG
VCCAUX | TMS TMS P108 JTAG
VCCAUX |VCCAUX VCCAUX P30 VCCAUX
VCCAUX | VCCAUX VCCAUX P65 VCCAUX
VCCAUX |VCCAUX VCCAUX P102 VCCAUX
VCCAUX | VCCAUX VCCAUX P137 VCCAUX
VCCINT | VCCINT VCCINT P9 VCCINT
VCCINT |VCCINT VCCINT P45 VCCINT
VCCINT |VCCINT VCCINT P80 VCCINT
VCCINT |VCCINT VCCINT P115 VCCINT
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User I/Os by Bank

Table 138 and Table 139 indicate how the 108 available
user-l/O pins are distributed between the four I/0O banks on

the TQ144 package.
Table 138: User I/Os Per Bank for the XC3S100E in the TQ144 Package

paE%kage /O Bank Maximum /O All Possible I/O Pins by Type
ge /10 INPUT DUAL VREF()

Top 0 26 9 6 1 2 8
Right 1 28 0 5 21 2 0@
Bottom 2 26 0 4 20 2 0@
Left 3 28 13 4 0 3 8
Notes:

1.  Some VREF and CLK pins are on INPUT pins.
2. The eight global clock pins in this bank have optional functionality during configuration and are counted in the DUAL column.

Table 139: User I/Os Per Bank for the XC3S250E in TQ144 Package

All Possible 1/0 Pins by Type
Package O Bank | Maximum /O yyp
Edge I/0 INPUT DUAL VREF(")
Top 0 26 9 6 1 2 8
Right 1 28 0 5 21 2 0@
Bottom 2 26 0 4 20 2 0@
Left 3 28 11 6 0 3 8
TOTAL 108 20 21 42 9 16
Notes:
1. Some VREF and CLK pins are on INPUT pins.
2. The eight global clock pins in this bank have optional functionality during configuration and are counted in the DUAL column.
Footprint Migration Differences The arrows indicate the direction for easy migration. For
. . . _ example, a left-facing arrow indicates that the pin on the
Table 140 summarizes any footprint and functionality XC3S250E unconditionally migrates to the pin on the
differences between the XC3S100E and the XC3S250E XC3S100E. It may be possib'e to migrate the opposite
FPGAs that may affect easy migration between devices. direction depending on the I/O configuration. For example,
There are four suc_:h pins. AII_ other pins not listed in an 1/0 pin (Type = I/O) can migrate to an input-only pin
Table 140 unconditionally migrate between Spartan-3E (Type = INPUT) if the I/O pin is configured as an input.
devices available in the TQ144 package.
Table 140: TQ144 Footprint Migration Differences
TQ144 Pin Bank XC3S100E Type Migration XC3S250E Type
P10 3 I/0 < INPUT
P29 3 I/0 < INPUT
P31 3 VREF(INPUT) > VREF(I/O)
P66 2 VREF(INPUT) > VREF(I/O)
DIFFERENCES 4
Legend:
BN This pin can unconditionally migrate from the device on the left to the device on the right. Migration in the other direction may
be possible depending on how the pin is configured for the device on the right.
<« This pin can unconditionally migrate from the device on the right to the device on the left. Migration in the other direction may
be possible depending on how the pin is configured for the device on the left.
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€ XILINX. Spartan-3 FPGA Family: Pinout Descriptions
Table 143: FT256 Package Pinout (Contd)
Bank XC3S250E Pin Name XC3S500E Pin Name XC3S1200E Pin Name | 'i28€ Type
2 N.C.(®) I0_L14N_2/VREF 2 I0_L14N_2/VREF 2 R10 250E: N.C.
500E: VREF
1200E: VREF
2 N.C. (#) I0_L14P_2 10_L14P_2 P10 250E:N.C.
500E: 1/0
1200E: 1/0
2 I0_L15N_2 I0_L15N_2 I0_L15N_2 M10 /0
2 I0_L15P_2 I0_L15P_2 I0_L15P_2 N10 e
2 I0_L16N_2/A22 I0_L16N_2/A22 I0_L16N_2/A22 P11 DUAL
2 I0_L16P_2/A23 I0_L16P_2/A23 I0_L16P_2/A23 R11 DUAL
2 I0_L18N_2/A20 I0_L18N_2/A20 10_L18N_2/A20 N12 DUAL
2 I0_L18P_2/A21 I0_L18P_2/A21 I0_L18P_2/A21 P12 DUAL
2 I0_L19N_2/VS1/A18 I0_L19N_2/VS1/A18 I0_L19N_2/VS1/A18 R13 DUAL
2 I0_L19P_2/VS2/A19 I0_L19P_2/VS2/A19 I0_L19P_2/VS2/A19 T13 DUAL
2 I0_L20N_2/CCLK I0_L20N_2/CCLK I0_L20N_2/CCLK R14 DUAL
2 I0_L20P_2/VS0/A17 I0_L20P_2/VSO0/A17 I0_L20P_2/VSO0/A17 P14 DUAL
2 P P P T2 INPUT
2 P P P T14 INPUT
2 IP_LO2N 2 IP_LO2N 2 IP_LO2N 2 R3 INPUT
2 IP_LO2P_2 IP_LO2P_2 IP_LO2P 2 T3 INPUT
2 IP_LOBN_2/VREF 2 IP_LOBN_2/VREF 2 IP_L08N_2/VREF_2 T7 VREF
2 IP_LO8P_2 IP_L08P_2 IP_L08P_2 R7 INPUT
2 IP_L11N_2/M2/GCLK1 IP_L11N_2/M2/GCLK1 IP_L11N_2/M2/GCLK1 RO DUAL/GCLK
2 IP_L11P_2/RDWR_B/ IP_L11P_2/RDWR_B/ IP_L11P_2/RDWR_B/ To DUAL/GCLK
GCLKO GCLKO GCLKO
2 IP_L17N_2 IP_L17N_2 IP_L17N_2 M11 INPUT
2 IP_L17P_2 IP_L17P_2 IP_L17P_2 N11 INPUT
2 VCCO_2 VCCO_2 VCCO_2 L7 VCCO
2 VCCO_2 VCCO_2 VCCO_2 L10 VCCO
2 VCCO_2 VCCO_2 VCCO_2 R5 VCCo
2 VCCO_2 VCCO_2 VCCO_2 R12 VCCO
3 10_LOIN.3 10_LOIN.3 10_LOIN_3 B2 IS
3 I0_L01P_3 I0_L01P_3 I0_L01P 3 B1 e
3 I0_LO2N_3/VREF_3 I0_LO2N_3/VREF_3 I0_L02N_3/VREF_3 c2 VREF
3 I0_L02P_3 I0_L02P_3 I0_L02P_3 C /0
3 I0_LO3N_3 I0_LO3N_3 I0_LO3N_3 E4 e
3 I0_L03P_3 I0_L03P_3 I0_L03P_3 E3 /0
3 N.C. (®) I0_L04N_3/VREF_3 I0_LO4N_3/VREF 3 F4 250E: N.C.
500E: VREF
1200E: VREF
3 N.C. (®) I0_L04P_3 I0_L04P_3 F3 250E:N.C.
500E: 1/0
1200E: 1/0
3 I0_LO5N_3 I0_LO5N_3 I0_LO5N_3 E1 /0
3 I0_LO5P_3 I0_LO5P_3 I0_L05P_3 D1 10
3 I0_LO6N_3 I0_LO6N_3 I0_LO6N_3 G4 /0
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Spartan-3 FPGA Family: Pinout Descriptions

Table 143: FT256 Package Pinout (Contd)

Bank XC3S250E Pin Name XC3S500E Pin Name XC3S1200E Pin Name | 'i28€ Type
VCCAUX | VCCAUX VCCAUX VCCAUX IXE VCCAUX
VCCAUX | VCCAUX VCCAUX VCCAUX F1 VCCAUX
VCCAUX | VCCAUX VCCAUX VCCAUX F16 VCCAUX
VCCAUX | VCCAUX VCCAUX VCCAUX L1 VCCAUX
VCCAUX | VCCAUX VCCAUX VCCAUX L16 VCCAUX
VCCAUX | VCCAUX VCCAUX VCCAUX T6 VCCAUX
VCCAUX | VCCAUX VCCAUX VCCAUX T VCCAUX
VCCINT | VCCINT VCCINT VCCINT D4 VCCINT
VCCINT | VCCINT VCCINT VCCINT D13 VCCINT
VCCINT | VCCINT VCCINT VCCINT E5 VCCINT
VCCINT | VCCINT VCCINT VCCINT E12 VCCINT
VCCINT | VCCINT VCCINT VCCINT M5 VCCINT
VCCINT | VCCINT VCCINT VCCINT M12 VCCINT
VCCINT | VCCINT VCCINT VCCINT N4 VCCINT
VCCINT | VCCINT VCCINT VCCINT N13 VCCINT
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€ XILINX. Spartan-3 FPGA Family: Pinout Descriptions
Table 154: FG484 Package Pinout (Contd) Table 154: FG484 Package Pinout (Cont'd)
Bank Pin Name "Ball | TYPe Bank Pin Name "Ball | TYPe
1 I0_L27N_1 J17 110 1 VCCO_1 K21 VCCO
1 10_L27P_1 J18 I/0 1 VCCO_1 L16 VCCO
1 10_L28N_1/VREF_1 H21 VREF 1 VCCO_1 P21 VCCO
1 10_L28P_1 H22 I/0 1 VCCO_1 R17 VCCO
1 I0_L29N_1 H20 I/0 1 VCCO_1 V21 VCCO
1 10_L29P_1 H19 I/0 2 10 Y8 /10
1 10_L30N_A1 H17 I/0 2 10 Y9 /10
1 10_L30P_1 G17 110 2 10 AA10 /10
1 10_L31N_A1 F22 I/0 2 10 AB5 /0
1 10_L31P_1 G22 I/0 2 10 AB13 110
1 10_L32N_1 F20 I/0 2 10 AB14 /10
1 10_L32P_1 G20 I/0 2 10 AB16 110
1 10_L33N_1 G18 110 2 10 AB18 /10
1 10_L33P_1 G19 I/0 2 I0/D5 AB11 DUAL
1 10_L34N_1 D22 110 2 10/M1 AA12 DUAL
1 10_L34P_1 E22 I/0 2 IO/VREF_2 AB4 VREF
1 10_L35N_1 F19 I/0 2 IO/VREF_2 AB21 VREF
1 10_L35P_1 F18 I/0 2 I0_LOIN_2/INIT_B AB3 DUAL
1 10_L36N_1 E20 I/0 2 I0_L0O1P_2/CSO_B AA3 DUAL
1 10_L36P_1 E19 110 2 I0_LO3N_2/MOSI/CSI_B Y5 DUAL
1 10_L37N_1/LDCO c21 DUAL 2 I0_L03P_2/DOUT/BUSY W5 DUAL
1 I0_L37P_1/HDC c22 DUAL 2 I0_LO4N_2 Wweé 110
1 I0_L38N_1/LDC2 B21 DUAL 2 I0_L04P_2 V6 110
1 10_L38P_1/LDCH B22 DUAL 2 I0_LO6N_2 w7 110
1 IP D20 INPUT 2 I0_LO6P_2 Y7 /10
1 IP F21 INPUT 2 I0_LO7N_2 u7z /0
1 IP G16 INPUT 2 I0_LO7P_2 V7 1/10
1 IP H16 INPUT 2 I0_LO9N_2/VREF_2 V8 VREF
1 IP J16 INPUT 2 I0_LO9P_2 w8 1/0
1 IP J22 INPUT 2 IO_L10N_2 T8 /10
1 IP K20 INPUT 2 I0_L10P_2 us /0
1 IP L15 INPUT 2 IO_L11N_2 AB8 1/10
1 IP M18 INPUT 2 I0_L11P_2 AA8 1/10
1 IP N15 INPUT 2 I0_L12N_2 w9 110
1 IP N21 INPUT 2 I0_L12P_2 V9 /10
1 IP P20 INPUT 2 I0_L13N_2/VREF_2 R9 VREF
1 IP R15 INPUT 2 I0_L13P_2 T9 /10
1 IP T17 INPUT 2 I0_L14N_2 AB9 1/10
1 IP T20 INPUT 2 I0_L14P_2 AB10 1/10
1 IP u18 INPUT 2 I0_L16N_2 ui10 /0
1 IP/VREF_A1 D21 VREF 2 I0_L16P_2 T10 110
1 IP/VREF_1 L17 VREF 2 IO_L17N_2 R10 /10
1 VCCO_1 E21 VCCO 2 I0_L17P_2 P10 110
1 VCCO_1 H18 VCCO
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FG484 Footprint

Left Half of Package
(top view)

214

72

28

2

10

4
6

1/0: Unrestricted,
general-purpose user 1/0

INPUT: User I/O or
reference resistor input for
bank

DUAL: Configuration pin,
then possible user I/0

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

CLK: User I/O, input, or
clock buffer input

CONFIG: Dedicated
configuration pins

JTAG: Dedicated JTAG
port pins

GND: Ground
VCCO: Output voltage
supply for bank

VCCINT: Internal core
supply voltage (+1.2V)

VCCAUX: Auxiliary supply
voltage (+2.5V)

N.C.: Not connected

| Bank 0
1 2 3 4 5 6 7 8 9 10 11
A Sl INPUT | INPUT | 1O 10 110 T0e) 110 110 110 i
L37P_0 L37N_0 L35N_0 L35P_0 L33N_0 L33P_0 L30P_0 L24N_0 L24P_0
O
B | proc - S 110 ) /o 110 110 .
L39P_0 L39N_0 L30N_0 L28P_0
c| m 110 > B /o |INPUT | INPUT | INPUT | 1O 10 o
LOIN_3 LO1P_3 L40P_0 L34P_0 L34N_0 L31N_O0 L28N_0 L25P_0 0
110 110 110 110
110 110 110 o | INPUT | 1O 110
D LO2N_3 L40N_O L38N_0 L25N_0
L04P_3 VREF_3 LO2P_3 HSWAP L38P_0 VREF_0 L36P_0 L31P_0 L29P_0 VREF_0 L22N_0
110 10 10 110 10 10
E LO4N_3 LO3N_3 LO3P_3 LA L36N_0 L29N_0 L22P_0
el o |weur| v | vo | \pur . o wo | o |mweut | ineuT
LO7N_3 LO5P_3 LO5N_3 - L32P_0 L23N_0 L23P_0
VREF_0
cl w S o |, 0';2 .| wo o | INPUT | INPUT
LO7P_3 LO6P_3 LO6N_3 = LO8P_3 L26N_0 L26P_0
VREF_3
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Figure 88: FG484 Package Footprint (top view)
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Revision History

The following table shows the revision history for this document.

Date Version Revision
03/01/05 1.0 Initial Xilinx release.
03/21/05 1.1 Added XC3S250E in the CP132 package to Table 129. Corrected number of differential I/O pairs on

CP132. Added pinout and footprint information for the CP132, FG400, and FG484 packages. Removed
IRDY and TRDY pins from the VQ100, TQ144, and PQ208 packages.

11/23/05 2.0 Corrected title of Table 153. Updated differential pair numbering for some pins in Bank 0 of the FG400
package, affecting Table 152 and Figure 87. Pin functionality and ball assignment were not affected.
Added Package Thermal Characteristics section. Added package mass values to Table 125.

03/22/06 3.0 Included I/O pins, not just input-only pins under the VREF description in Table 124. Clarified that some
global clock inputs are Input-only pins in Table 124. Added information on the XC3S100E in the CP132
package, affecting Table 129, Table 130, Table 133, Table 134, Table 136, and Figure 81. Ball A12 on
the XC3S1600E in the FG320 package a full I/O pin, not an Input-only pin. Corrected the 1/O counts

for the XC3S1600E in the FG320 package, affecting Table 129, Table 150, Table 151, and Figure 86.
Corrected pin type for XC3S1600E balls N14 and N15 in Table 148.

05/19/06 3.1 Minor text edits.

11/09/06 3.4 Added package thermal data for the XC3S100E in the CP132 package to Table 130. Corrected pin
migration arrows for balls E17 and F4 between the XC3S500E and XC3S1600E in Table 151.
Promoted Module 4 to Production status. Synchronized all modules to v3.4.

03/16/07 3.5 Minor formatting changes.

05/29/07 3.6 Corrected ‘Lxx’ to ‘Lxxy’ in Table 124. Noted that some GCLK and VREF pins are on INPUT pins in
Table 124 and Table 129. Added link before Table 127 to Material Declaration Data Sheets.

04/18/08 3.7 Added XC3S500E VQG100 package. Added Material Declaration Data Sheet links in Table 127.
Updated Thermal Characteristics in Table 130. Updated links.

08/26/09 3.8 Minor typographical updates.

10/29/12 4.0 Added Notice of Disclaimer. This product is not recommended for new designs.

Updated the XC3S250E-FT256 in Table 129.

Notice of Disclaimer

THE XILINX HARDWARE FPGA AND CPLD DEVICES REFERRED TO HEREIN (“PRODUCTS”) ARE SUBJECT TO THE TERMS AND
CONDITIONS OF THE XILINX LIMITED WARRANTY WHICH CAN BE VIEWED AT http://www.xilinx.com/warranty.htm. THIS LIMITED
WARRANTY DOES NOT EXTEND TO ANY USE OF PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE
SPECIFICATIONS STATED IN THE XILINX DATA SHEET. ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE
PERFORMANCE, SUCH AS LIFE-SUPPORT OR SAFETY DEVICES OR SYSTEMS, OR ANY OTHER APPLICATION THAT INVOKES
THE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). USE OF PRODUCTS IN CRITICAL APPLICATIONS IS AT THE SOLE RISK OF CUSTOMER, SUBJECT TO
APPLICABLE LAWS AND REGULATIONS.

CRITICAL APPLICATIONS DISCLAIMER

XILINX PRODUCTS (INCLUDING HARDWARE, SOFTWARE AND/OR IP CORES) ARE NOT DESIGNED OR INTENDED TO BE
FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-SAFE PERFORMANCE, SUCH AS IN LIFE-SUPPORT OR
SAFETY DEVICES OR SYSTEMS, CLASS Il MEDICAL DEVICES, NUCLEAR FACILITIES, APPLICATIONS RELATED TO THE
DEPLOYMENT OF AIRBAGS, OR ANY OTHER APPLICATIONS THAT COULD LEAD TO DEATH, PERSONAL INJURY OR SEVERE
PROPERTY OR ENVIRONMENTAL DAMAGE (INDIVIDUALLY AND COLLECTIVELY, “CRITICAL APPLICATIONS”). FURTHERMORE,
XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED FOR USE IN ANY APPLICATIONS THAT AFFECT CONTROL OF A
VEHICLE OR AIRCRAFT, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF
SOFTWARE IN THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE
OPERATOR. CUSTOMER AGREES, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE XILINX
PRODUCTS, TO THOROUGHLY TEST THE SAME FOR SAFETY PURPOSES. TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY USE OF XILINX PRODUCTS IN CRITICAL
APPLICATIONS.
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