AMD Xilinx - XC3S250E-4TQ1441 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
Operating Temperature
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Surface Mount
-40°C ~ 100°C (T))
144-LQFP
144-TQFP (20x20)

https://www.e-xfl.com/product-detail/xilinx/xc3s250e-4tq144i

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/xc3s250e-4tq144i-4484201
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

Introduction

As described in Architectural Overview, the Spartan-3E
FPGA architecture consists of five fundamental functional
elements:

e Input/Output Blocks (IOBs)

* Configurable Logic Block (CLB) and Slice Resources
* Block RAM

e Dedicated Multipliers

* Digital Clock Managers (DCMs)

The following sections provide detailed information on each
of these functions. In addition, this section also describes
the following functions:

*  Clocking Infrastructure

* Interconnect

e Configuration

* Powering Spartan-3E FPGAs

Input/Output Blocks (I0OBs)

For additional information, refer to the “Using 1/0
Resources” chapter in UG331.

10B Overview

The Input/Output Block (IOB) provides a programmable,
unidirectional or bidirectional interface between a package
pin and the FPGA’s internal logic. The 10B is similar to that
of the Spartan-3 family with the following differences:

* Input-only blocks are added
e Programmable input delays are added to all blocks
* DDR flip-flops can be shared between adjacent IOBs

The unidirectional input-only block has a subset of the full
IOB capabilities. Thus there are no connections or logic for
an output path. The following paragraphs assume that any
reference to output functionality does not apply to the
input-only blocks. The number of input-only blocks varies
with device size, but is never more than 25% of the total IOB
count.

Figure 5 is a simplified diagram of the IOB’s internal
structure. There are three main signal paths within the IOB:
the output path, input path, and 3-state path. Each path has
its own pair of storage elements that can act as either
registers or latches. For more information, see Storage
Element Functions. The three main signal paths are as
follows:

e The input path carries data from the pad, which is
bonded to a package pin, through an optional
programmable delay element directly to the | line. After
the delay element, there are alternate routes through a

pair of storage elements to the IQ1 and IQ2 lines. The
IOB outputs I, IQ1, and 1Q2 lead to the FPGA’s internal
logic. The delay element can be set to ensure a hold
time of zero (see Input Delay Functions).

The output path, starting with the O1 and O2 lines,
carries data from the FPGA’s internal logic through a
multiplexer and then a three-state driver to the I0B
pad. In addition to this direct path, the multiplexer
provides the option to insert a pair of storage elements.

The 3-state path determines when the output driver is
high impedance. The T1 and T2 lines carry data from
the FPGA'’s internal logic through a multiplexer to the
output driver. In addition to this direct path, the
multiplexer provides the option to insert a pair of
storage elements.

All signal paths entering the IOB, including those
associated with the storage elements, have an inverter
option. Any inverter placed on these paths is
automatically absorbed into the 10B.
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Figure 8: Input DDR (without Cascade Feature)

In the Spartan-3E device, the signal D2 can be cascaded
into the storage element of the adjacent slave IOB. There it
is re-registered to ICLK1, and only then fed to the FPGA
fabric where it is now already in the same time domain as
D1. Here, the FPGA fabric uses only the clock ICLK1 to
process the received data. See Figure 9 for a graphical
illustration of this function.
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Figure 9: Input DDR Using Spartan-3E Cascade Feature
ODDR2

As a DDR output pair, the master IOB registers data coming
from the FPGA fabric on the rising edge of OCLK1 (= D1)

and the rising edge of OCLK2 (= D2), which is typically the
same as the falling edge of OCLK1. These two bits of data
are multiplexed by the DDR mux and forwarded to the
output pin. The D2 data signal must be re-synchronized
from the OCLK1 clock domain to the OCLK2 domain using
FPGA slice flip-flops. Placement is critical at high
frequencies, because the time available is only one half a
clock cycle. See Figure 10 for a graphical illustration of this
function.

The CO or C1 alignment feature of the ODDR2 flip-flop,
originally introduced in the Spartan-3E FPGA family, is not
recommended or supported in the ISE development
software. The ODDR2 flip-flop without the alignment feature
remains fully supported. Without the alignment feature, the
ODDR2 feature behaves equivalent to the ODDR flip-flop
on previous Xilinx FPGA families.
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Figure 10: Output DDR

SelectlO Signal Standards

The Spartan-3E 1/Os feature inputs and outputs that
support a wide range of 1/O signaling standards (Table 6
and Table 7). The majority of the 1/Os also can be used to
form differential pairs to support any of the differential
signaling standards (Table 7).

To define the I/O signaling standard in a design, set the
IOSTANDARD attribute to the appropriate setting. Xilinx
provides a variety of different methods for applying the
IOSTANDARD for maximum flexibility. For a full description
of different methods of applying attributes to control
IOSTANDARD, refer to the Xilinx Software Manuals and
Help.
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Figure 16: Arrangement of Slices within the CLB

Slice Location Designations

The Xilinx development software designates the location of
a slice according to its X and Y coordinates, starting in the
bottom left corner, as shown in Figure 14. The letter ‘X’
followed by a number identifies columns of slices,
incrementing from the left side of the die to the right. The
letter Y’ followed by a number identifies the position of each
slice in a pair as well as indicating the CLB row,
incrementing from the bottom of the die. Figure 16 shows
the CLB located in the lower left-hand corner of the die. The
SLICEM always has an even ‘X’ number, and the SLICEL
always has an odd ‘X’ number.
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Slice Overview

A slice includes two LUT function generators and two

storage elements, along with additional logic, as shown in

Figure 17.

Both SLICEM and SLICEL have the following elements in

common to provide logic, arithmetic, and ROM functions:
e Two 4-input LUT function generators, F and G
e Two storage elements

Two wide-function multiplexers, FSMUX and FiIMUX

Carry and arithmetic logic
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Figure 17: Resources in a Slice
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Table 10: Slice Inputs and Outputs (Contd)
Name Location Direction Description

SHIFTOUT SLICEM Bottom Output Shift data output from F-LUT RAM

CIN SLICEL/M Bottom Input Carry chain input

COouT SLICEL/M Top Output Carry chain output

X SLICEL/M Bottom Output Combinatorial output

Y SLICEL/M Top Output Combinatorial output

XB SLICEL/M Bottom Output Combinatorial output from carry or F-LUT SRL16 (SLICEM)
YB SLICEL/M Top Output Combinatorial output from carry or G-LUT SRL16 (SLICEM)
XQ SLICEL/M Bottom Output FFX output

YQ SLICEL/M Top Output FFY output

Main Logic Paths

Central to the operation of each slice are two nearly
identical data paths at the top and bottom of the slice. The
description that follows uses names associated with the
bottom path. (The top path names appear in parentheses.)
The basic path originates at an interconnect switch matrix
outside the CLB. See Interconnect for more information on
the switch matrix and the routing connections.

Four lines, F1 through F4 (or G1 through G4 on the upper
path), enter the slice and connect directly to the LUT. Once
inside the slice, the lower 4-bit path passes through a LUT
‘F’ (or ‘G’) that performs logic operations. The LUT Data
output, ‘D’, offers five possible paths:

1. Exit the slice via line “X” (or “Y”) and return to
interconnect.

2. Inside the slice, “X” (or “Y”) serves as an input to the
DXMUX (or DYMUX) which feeds the data input, “D”, of
the FFX (or FFY) storage element. The “Q” output of the
storage element drives the line XQ (or YQ) which exits
the slice.

3. Control the CYMUXF (or CYMUXG) multiplexer on the
carry chain.

4. With the carry chain, serve as an input to the XORF (or
XORG) exclusive-OR gate that performs arithmetic
operations, producing a result on “X” (or “Y”).

5. Drive the multiplexer FSMUX to implement logic
functions wider than four bits. The “D” outputs of both
the F-LUT and G-LUT serve as data inputs to this
multiplexer.

In addition to the main logic paths described above, there
are two bypass paths that enter the slice as BX and BY.
Once inside the FPGA, BX in the bottom half of the slice (or
BY in the top half) can take any of several possible
branches:

1. Bypass both the LUT and the storage element, and
then exit the slice as BXOUT (or BYOUT) and return to
interconnect.

2. Bypass the LUT, and then pass through a storage
element via the D input before exiting as XQ (or YQ).

3. Control the wide function multiplexer FSMUX (or
FiMUX).

4. Via multiplexers, serve as an input to the carry chain.
5. Drive the DI input of the LUT.

6. BY can control the REV inputs of both the FFY and FFX
storage elements. See Storage Element Functions.

7. Finally, the DIG_MUX multiplexer can switch BY onto
the DIG line, which exits the slice.

The control inputs CLK, CE, SR, BX and BY have
programmable polarity. The LUT inputs do not need
programmable polarity because their function can be
inverted inside the LUT.

The sections that follow provide more detail on individual
functions of the slice.

Look-Up Tables

The Look-Up Table or LUT is a RAM-based function
generator and is the main resource for implementing logic
functions. Furthermore, the LUTs in each SLICEM pair can
be configured as Distributed RAM or a 16-bit shift register,
as described later.

Each of the two LUTs (F and G) in a slice have four logic
inputs (A1-A4) and a single output (D). Any four-variable
Boolean logic operation can be implemented in one LUT.
Functions with more inputs can be implemented by
cascading LUTs or by using the wide function multiplexers
that are described later.

The output of the LUT can connect to the wide multiplexer
logic, the carry and arithmetic logic, or directly to a CLB
output or to the CLB storage element. See Figure 18.
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initialized distributed RAM contents are not disturbed during
the configuration process.

The distributed RAM is useful for smaller amounts of
memory. Larger memory requirements can use the
dedicated 18Kbit RAM blocks (see Block RAM).

Shift Registers

For additional information, refer to the “Using Look-Up
Tables as Shift Registers (SRL16)” chapter in UG331.

It is possible to program each SLICEM LUT as a 16-bit shift
register (see Figure 28). Used in this way, each LUT can
delay serial data anywhere from 1 to 16 clock cycles without
using any of the dedicated flip-flops. The resulting
programmable delays can be used to balance the timing of
data pipelines.

The SLICEM LUTs cascade from the G-LUT to the F-LUT
through the DIFMUX (see Figure 15). SHIFTIN and
SHIFTOUT lines cascade a SLICEM to the SLICEM below
to form larger shift registers. The four SLICEM LUTs of a
single CLB can be combined to produce delays up to 64
clock cycles. It is also possible to combine shift registers
across more than one CLB.
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Figure 28: Logic Cell SRL16 Structure

Each shift register provides a shift output MC15 for the last
bit in each LUT, in addition to providing addressable access
to any bit in the shift register through the normal D output.
The address inputs A[3:0] are the same as the distributed
RAM address lines, which come from the LUT inputs F[4:1]
or G[4:1]. At the end of the shift register, the CLB flip-flop
can be used to provide one more shift delay for the
addressable bit.

The shift register element is known as the SRL16 (Shift
Register LUT 16-bit), with a ‘C’ added to signify a cascade
ability (Q15 output) and ‘E’ to indicate a Clock Enable. See
Figure 29 for an example of the SRLC16E component.

SRLC16E

CE Q15

DS312-2_43_ 021305

Figure 29: SRL16 Shift Register Component with
Cascade and Clock Enable

The functionality of the shift register is shown in Table 20.
The SRL16 shifts on the rising edge of the clock input when
the Clock Enable control is High. This shift register cannot
be initialized either during configuration or during operation
except by shifting data into it. The clock enable and clock
inputs are shared between the two LUTs in a SLICEM. The
clock enable input is automatically kept active if unused.

Table 20: SRL16 Shift Register Function

Inputs Outputs
Am | CLK | CE D Q Q15
Am X 0 X Q[Am] Q[15]
Am T 1 D Q[AmM-1] Q[15]

Notes:
1. m=0,1,2,3.
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The BCIN and BCOUT ports have associated dedicated
routing that connects adjacent multipliers within the same
column. Via the cascade connection, the BCOUT port of
one multiplier block drives the BCIN port of the multiplier
block directly above it. There is no connection to the BCIN
port of the bottom-most multiplier block in a column or a
connection from the BCOUT port of the top-most block in a
column. As an example, Figure 39 shows the multiplier
cascade capability within the XC3S100E FPGA, which has
a single column of multiplier, four blocks tall. For clarity, the
figure omits the register control inputs.

BCOUT
—A
P }—
B_INPUT = CASCADE BCIN
BCOUT
—A
P }—
B_INPUT = CASCADE BCIN
BCOUT
—A
P }—
B_INPUT = CASCADE BCIN
BCOUT
—A
P }—
B_INPUT = DIRECT BCIN
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Figure 39: Multiplier Cascade Connection

When using the BREG register, the cascade connection
forms a shift register structure typically used in DSP
algorithms such as direct-form FIR filters. When the BREG
register is omitted, the cascade structure essentially feeds
the same input value to more than one multiplier. This
parallel connection serves to create wide-input multipliers,
implement transpose FIR filters, and is used in any
application that requires that several multipliers have the
same input value.
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Direct Connections

Direct connect lines route signals to neighboring tiles:
vertically, horizontally, and diagonally. These lines most
often drive a signal from a “source” tile to a double, hex, or
long line and conversely from the longer interconnect back
to a direct line accessing a “destination” tile.

Global Controls (STARTUP_SPARTANS3E)

In addition to the general-purpose interconnect, Spartan-3E
FPGAs have two global logic control signals, as described
in Table 43. These signals are available to the FPGA
application via the STARTUP_SPARTANSE primitive.

Table 43: Spartan-3E Global Logic Control Signals

Global Control

Input Description

Global Set/Reset: When High,
asynchronously places all registers and
GSR flip-flops in their initial state (see Initialization,

page 31). Asserted automatically during the
FPGA configuration process (see Start-Up,
page 105).

Global Three-State: When High,
GTS asynchronously forces all I/O pins to a
high-impedance state (Hi-Z, three-state).

The Global Set/Reset (GSR) signal replaces the global
reset signal included in many ASIC-style designs. Use the
GSR control instead of a separate global reset signal in the
design to free up CLB inputs, resulting in a smaller, more
efficient design. Similarly, the GSR signal is asserted
automatically during the FPGA configuration process,
guaranteeing that the FPGA starts-up in a known state.

The STARTUP_SPARTANS3E primitive also includes two
other signals used specifically during configuration. The
MBT signals are for Dynamically Loading Multiple
Configuration Images Using MultiBoot Option, page 91. The
CLK input is an alternate clock for configuration Start-Up,
page 105.
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General Recommended Operating Conditions

Table 77: General Recommended Operating Conditions

Symbol Description Min Nominal Max Units
T, Junction temperature Commercial 0 - 85 °C
Industrial -40 - 100 °C
VeanT Internal supply voltage 1.140 1.200 1.260 \
Veeo!" | Output driver supply voltage 1.100 - 3.465 Y
Veeoaux Auxiliary supply voltage 2.375 2.500 2.625 \
Vin©@3) | Input voltage extremes to avoid | I/O, Input-only, and IP or IO_# -0.5 - Vceo + 0.5 \
turning on 1/O protection diodes | Dual-Purpose pins (4) 10_Lxxy #8) | —05 - Voco + 05 v
Dedicated pins(®) -0.5 - Vecaux + 05|V
TN Input signal transition time(?) - - 500 ns

Notes:
1. This Vgco range spans the lowest and highest operating voltages for all supported I/O standards. Table 80 lists the recommended Vo
range specific to each of the single-ended 1/O standards, and Table 82 lists that specific to the differential standards.

2. Input voltages outside the recommended range require the ||k input clamp diode rating is met and no more than 100 pins exceed the range
simultaneously. Refer to Table 73.

3. See XAPP459: Eliminating I/O Coupling Effects when Interfacing Large-Swing Single-Ended Signals to User I/O Pins on Spartan-3 Families.

4. Each of the User I/O and Dual-Purpose pins is associated with one of the four banks’ Vg rails. Meeting the V| limit ensures that the
internal diode junctions that exist between these pins and their associated Vs and GND rails do not turn on. The absolute maximum rating
is provided in Table 73.

5. For single-ended signals that are placed on a differential-capable 1/0, V| 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.

6. All Dedicated pins (PROG_B, DONE, TCK, TDI, TDO, and TMS) draw power from the Vscaux rail (2.5V). Meeting the V,y max limit ensures
that the internal diode junctions that exist between each of these pins and the Vccayx and GND rails do not turn on.

7. Measured between 10% and 90% Vco. Follow Signal Integrity recommendations.
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General DC Characteristics for I/0 Pins

Table 78: General DC Characteristics of User I/O, Dual-Purpose, and Dedicated Pins

Symbol Description Test Conditions Min Typ Max | Units
L3 Leakage current at User I/O, Input-only, Driver is in a high-impedance state, Viy= | -10 - +10 HA
Dual-Purpose, and Dedicated pins 0V or Vo max, sample-tested
Igpu@ | Current through pull-up resistor at User I/0, Vin =0V, Veeo = 3.3V -0.36 - | -124 | mA
Dual-Purpose, Input-only, and Dedicated
pinS V|N = OV, VCCO =25V —-0.22 - —0.80 mA
Vin =0V, Voo = 1.8V -010 | - | -042 | mA
VIN = OV, VCCO =1.5V -0.06 - -0.27 mA
V|N = OV, VCCO =1.2V -0.04 - -0.22 mA
Rpu®@ | Equivalent pull-up resistor value at User Vin = 0V, Voo = 3.0V to 3.465V 2.4 - 10.8 kQ
I/O, Dual-Purpose, Input-only, and
Dedicated pins (based on Igpy per Note 2) Vin =0V, Voo = 2.3V 10 2.7V 2.7 - 1.8 ke
V|N = OV, VCCO =1.7Vto 1.9V 4.3 - 20.2 kQ
Vin =0V, Vggo =1.4V to 1.6V 5.0 - 25.9 kQ
Vin =0V, Veeo = 1.14V to 1.26V 5.5 - 32.0 kQ
Igep®@ | Current through pull-down resistor at User Vin = Veco 0.10 - 0.75 mA
I/O, Dual-Purpose, Input-only, and
Dedicated pins
Rpp@ | Equivalent pull-down resistor value at User Vin = Veco = 3.0V to 3.465V 4.0 - 345 kQ
I/O, Dual-Purpose, Input-only, and
Dedicated pins (based on Igpp per Note 2) Vin=Vcoo =2.3Vto 2.7V 3.0 - 27.0 ke
Vin=Veco=1.7V 1o 1.9V 2.3 - 19.0 kQ
V|N = VCCO =14Vto 1.6V 1.8 - 16.0 kQ
Vin = Veco = 1.14V to 1.26V 1.5 - 12.6 kQ
IREF VRgg current per pin All Voo levels -10 - +10 UA
Cin Input capacitance - - - 10 pF
Rot Resistance of optional differential Vocm Min £V om < Voom Max - 120 - Q
termination circuit within a differential /O Vop Min £ V|p < Vgp Max
pair. Not available on Input-only pairs. Veeo = 2.5V

Notes:

1. The numbers in this table are based on the conditions set forth in Table 77.
2. This parameter is based on characterization. The pull-up resistance Rpy = Vcco / Irpy- The pull-down resistance Rpp = V) / Irpp-

3. For single-ended signals that are placed on a differential-capable 1/O, V| 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.
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Master Serial and Slave Serial Mode Timing
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Figure 74: Waveforms for Master Serial and Slave Serial Configuration

Table 116: Timing for the Master Serial and Slave Serial Configuration Modes

All Speed Grades
Symbol Description l\ﬁlaasler Minp Max Units
Clock-to-Output Times
Teco The time from the falling transition on the CCLK pin to data appearing at the Both 15 10.0 ns
DOUT pin
Setup Times
Tpce The time from the setup of data at the DIN pin to the active edge of the Both 11.0 = ns
CCLK pin
Hold Times
Teep The time from the active edge of the CCLK pin to the point when data is last Both 0 - ns
held at the DIN pin
Clock Timing
TeeH High pulse width at the CCLK input pin Master See Table 114
Slave See Table 115
TeoL Low pulse width at the CCLK input pin Master See Table 114
Slave See Table 115
Fccser Frequency of the clock signal at the | No bitstream compression Slave 66(2) MHz
CCLK input pin With bitstream compression 20 MHz
Notes:
1. The numbers in this table are based on the operating conditions set forth in Table 77.
2. For serial configuration with a daisy-chain of multiple FPGAs, the maximum limit is 25 MHz.
DS312 (4.0) October 29, 2012 www.xilinx.com
146

Product Specification


http://www.xilinx.com

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

& XILINX. Spartan-3 FPGA Family: Pinout Descriptions

VQ100 Footprint

In Figure 80, note pin 1 indicator in top-left corner and logo

orientation.
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Figure 80: VQ100 Package Footprint (top view)
16 1/0: Unrestricted, general-purpose 21 DUAL: Configuration pin, then 4 VREF: User I/O or input voltage
user I/O possible user-1/0 reference for bank

1 INPUT: Unrestricted, 4 CLK: User I/O, input, or global VCCO: Output voltage supply for
general-purpose input pin buffer input bank

) CONFIG: Dedicated configuration 4 JTAG: Dedicated JTAG port pins 4 VCCINT: Internal core supply
pins voltage (+1.2V)
N.C.: Not connected GND: Ground VCCAUX: Auxiliary supply voltage

0 4 (+2.5V)
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€ XILINX. Spartan-3 FPGA Family: Pinout Descriptions
Table 133: CP132 Package Pinout (Contd)
Bank XCaS100E XSIB00E CP132 Ball Type
Pin Name
GND GND GND Cc10 GND
GND GND GND E3 GND
GND GND GND E14 GND
GND GND GND G2 GND
GND GND GND H14 GND
GND GND GND J1 GND
GND GND GND K12 GND
GND GND GND M3 GND
GND GND GND M7 GND
GND GND GND P5 GND
GND N.C. (GND) GND P10 GND
GND GND GND P14 GND
VCCAUX DONE DONE P13 CONFIG
VCCAUX PROG_B PROG_B A1 CONFIG
VCCAUX TCK TCK B13 JTAG
VCCAUX TDI TDI A2 JTAG
VCCAUX TDO TDO A14 JTAG
VCCAUX TMS TMS B14 JTAG
VCCAUX VCCAUX VCCAUX A5 VCCAUX
VCCAUX VCCAUX VCCAUX E12 VCCAUX
VCCAUX VCCAUX VCCAUX K1 VCCAUX
VCCAUX VCCAUX VCCAUX P9 VCCAUX
VCCINT VCCINT VCCINT A1 VCCINT
VCCINT VCCINT VCCINT D3 VCCINT
VCCINT N.C. (VCCINT) VCCINT D14 VCCINT
VCCINT N.C. (VCCINT) VCCINT K2 VCCINT
VCCINT VCCINT VCCINT L12 VCCINT
VCCINT VCCINT VCCINT P2 VCCINT

DS312 (4.0) October 29, 2012
Product Specification

www.Xxilinx.com

169


http://www.xilinx.com

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

Footprint Migration Differences

Table 136 summarizes any footprint and functionality
differences between the XC3S100E, the XC3S250E, and
the XC3S500E FPGAs that may affect easy migration
between devices in the CP132 package. There are 14 such
balls. All other pins not listed in Table 136 unconditionally
migrate between Spartan-3E devices available in the
CP132 package.

The XC3S100E is duplicated on both the left and right sides
of the table to show migrations to and from the XC3S250E
and the XC3S500E. The arrows indicate the direction for

easy migration. A double-ended arrow (€ ->) indicates that

Table 136: CP132 Footprint Migration Differences

the two pins have identical functionality. A left-facing arrow
(€) indicates that the pin on the device on the right
unconditionally migrates to the pin on the device on the left.
It may be possible to migrate the opposite direction
depending on the I/O configuration. For example, an I/O pin
(Type = 1/0) can migrate to an input-only pin

(Type = INPUT) if the 1/O pin is configured as an input.

The XC3S100E FPGA in the CP132 package has four fewer

BPI-mode address lines than the XC3S250E and
XC3S500E.

CBP;ﬁZ Bank XC_:IB_%;)OE Migration XC.?.;";:OE Migration XC_?_?S;)OE Migration XC.?.?;SOE
A12 0 N.C. > 1/0 &> IO < N.C.
B4 0 INPUT > 1/0 > IO < INPUT
B11 0 N.C. > I/0 > IO < N.C.
B12 0 N.C. > I/0 &> IO < N.C.
C4 0 N.C. > 1/0 > IO < N.C.
C11 0 INPUT > I/0 > IO < INPUT
D1 3 N.C. > I/0 &> IO < N.C.
D2 3 I/0 > I/O (Diff) > I/O (Diff) < I/0
K3 3 VREF(INPUT) > VREF(I/O) > VREF(I/O) < VREF(INPUT)
M9 2 N.C. > DUAL &> DUAL < N.C.
M10 2 N.C. > DUAL > DUAL < N.C.
N9 2 N.C. > DUAL > DUAL < N.C.
N10 2 N.C. > DUAL &> DUAL < N.C.
P11 2 VREF(INPUT) > VREF(I/O) > VREF(I/O) < VREF(INPUT)
DIFFERENCES 14 0 14
Legend:
<> This pin is identical on the device on the left and the right.
N This _pin can uncpnditionally migrgte_ from t_he device on the _Ieft to the dgvice 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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Table 137: TQ144 Package Pinout (Contd)
Bank XC3S100E Pin Name XC3S250E Pin Name TQ144 Pin Type
1 10_L02P_1/A14 10_L02P_1/A14 P76 DUAL
1 I0_LO3N_1/A11 I0_LO3N_1/A11 P82 DUAL
1 I0_LO3P_1/A12 I0_LO3P_1/A12 P81 DUAL
1 10_L04N_1/A9/RHCLK1 10_LO04N_1/A9/RHCLK1 P86 RHCLK/DUAL
1 10_L04P_1/A10/RHCLKO 10_L04P_1/A10/RHCLKO P85 RHCLK/DUAL
1 10_LO5N_1/A7/RHCLK3/TRDY1 I0_LO5N_1/A7/RHCLK3 P88 RHCLK/DUAL
1 10_L05P_1/A8/RHCLK2 10_LO5P_1/A8/RHCLK2 P87 RHCLK/DUAL
1 10_LO6N_1/A5/RHCLK5 I0_LO6N_1/A5/RHCLK5 P92 RHCLK/DUAL
1 10_L06P_1/A6/RHCLK4/IRDY 1 10_L06P_1/A6/RHCLK4 P91 RHCLK/DUAL
1 I0_LO7N_1/A3/RHCLK7 I0_LO7N_1/A3/RHCLK?7 P94 RHCLK/DUAL
1 10_L07P_1/A4/RHCLK®6 10_L07P_1/A4/RHCLK6 P93 RHCLK/DUAL
1 I0_LO8N_1/A1 I0_LO8N_1/A1 P97 DUAL
1 10_L08P_1/A2 10_L08P_1/A2 P96 DUAL
1 I0_LO9N_1/LDCO I0_LO9N_1/LDCO P104 DUAL
1 I0_L09P_1/HDC I0_L09P_1/HDC P103 DUAL
1 I0_L10N_1/LDC2 I0_L10N_1/LDC2 P106 DUAL
1 I0_L10P_1/LDCH1 I0_L10P_1/LDCH1 P105 DUAL
1 IP IP P78 INPUT
1 IP IP P84 INPUT
1 IP IP P89 INPUT
1 IP IP P101 INPUT
1 IP IP P107 INPUT
1 IP/VREF_1 IP/VREF_1 P95 VREF
1 VCCO_1 VCCO_1 P79 VCCO
1 VCCO_1 VCCO_1 P100 VCCO
2 10/D5 10/D5 P52 DUAL
2 10/M1 10/M1 P60 DUAL
2 IP/VREF_2 IO/VREF_2 P66 100E: VREF(INPUT)
250E: VREF(I/O)
2 IO_LOTN_2/INIT_B IO_LOTN_2/INIT_B P40 DUAL
2 I0_L01P_2/CSO_B I0_LO01P_2/CSO_B P39 DUAL
2 I0_L02N_2/MOSI/CSI_B I0_L02N_2/MOSI/CSI_B P44 DUAL
2 10_L02P_2/DOUT/BUSY 10_L02P_2/DOUT/BUSY P43 DUAL
2 10_L04N_2/D6/GCLK13 I0_L04N_2/D6/GCLK13 P51 DUAL/GCLK
2 10_L04P_2/D7/GCLK12 10_L04P_2/D7/GCLK12 P50 DUAL/GCLK
2 I0_LO5N_2/D3/GCLK15 I0_LO5N_2/D3/GCLK15 P54 DUAL/GCLK
2 I0_LO5P_2/D4/GCLK14 I0_LO5P_2/D4/GCLK14 P53 DUAL/GCLK
2 I0_LO7N_2/D1/GCLK3 I0_LO7N_2/D1/GCLK3 P59 DUAL/GCLK
2 10_L07P_2/D2/GCLK2 10_L07P_2/D2/GCLK2 P58 DUAL/GCLK
2 I0_LO8N_2/DIN/DO 10_LO8N_2/DIN/DO P63 DUAL
2 10_L08P_2/MO 10_L08P_2/MO P62 DUAL
2 I0_LO9N_2/VS1/A18 I0_LO9N_2/VS1/A18 P68 DUAL
2 10_L09P_2/VS2/A19 I0_L09P_2/VS2/A19 P67 DUAL
2 IO_L10N_2/CCLK IO_L10N_2/CCLK P71 DUAL
2 I0_L10P_2/VS0/A17 I0_L10P_2/VS0/A17 P70 DUAL
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Footprint Migration Differences

Table 147 summarizes any footprint and functionality
differences between the XC3S250E, the XC3S500E, and
the XC3S1200E FPGAs that may affect easy migration
between devices in the FG256 package. There are 26 such
balls. All other pins not listed in Table 147 unconditionally
migrate between Spartan-3E devices available in the FT256
package.

The XC3S250E is duplicated on both the left and right sides
of the table to show migrations to and from the XC3S500E

Table 147: FT256 Footprint Migration Differences

and the XC3S1200E. The arrows indicate the direction for
easy migration. A double-ended arrow (€->) indicates that
the two pins have identical functionality. A left-facing arrow
(€) indicates that the pin on the device on the right
unconditionally migrates to the pin on the device on the left.
It may be possible to migrate the opposite direction
depending on the I/0 configuration. For example, an I/O pin
(Type = 1/0O) can migrate to an input-only pin

(Type = INPUT) if the 1/O pin is configured as an input.

FRasé | Bank XC?%SOE Migration = XC3S500E Type | Migration | XC3S1200E Type | Migration ch.‘f:eso'z
B6 0 |INPUT <> | INPUT > /0 < INPUT
B7 0 |NC. > e <« o < N.C.
B10 0 |INPUT <>  |INPUT N e < INPUT
c7 0 |NC. > Vo <« o < N.C.
D16 1 | VREF(/O) < VREF(INPUT) <> | VREF(NPUT) N VREF(I/O)
E13 1 |NC > Vo <« o < N.C.
E16 1 |NC N Vo <« o < N.C.
F3 3 |NC. > Vo <« o < N.C.
Fa 3 |NC. > VREF <> | VREF < N.C.
F5 3 |10 <& o < INPUT > e
L2 3 |NC. > VREF <> | VREF < N.C.
L3 3 |NC. N Vo <& o < N.C.
L4 3 |NC. N Vo <« o < N.C.
L12 1 |NC > Vo <« o < N.C.
L13 1 |NC N Vo <« o < N.C.
M4 3 |NC. > Vo <« o < N.C.
M7 2 |INPUT <>  |INPUT N e < INPUT
M14 1 o <« o < INPUT > e
N2 3 | VREF(/O) <> | VREF(/O) < VREF(INPUT) N VREF(I/O)
N7 > |NC. > Vo <« o < N.C.
N14 1 |NC N Vo <« o < N.C.
N15 1 |NC > VREF <> | VREF < N.C.
p7 2 |NC. N 7o <« o < N.C.
P10 > |NC. > Vo <« o < N.C.
R10 2 |NC. > VREF <> | VREF < N.C.
T12 > |INPUT <> INPUT e < INPUT
DIFFERENCES 19 7 26
Legend:

<->  This pinis identical on the device on the left and the right.

N 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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Table 148: FG320 Package Pinout (Contd)
Bank XC3S500E Pin Name XC3S1200E Pin Name XC3S1600E Pin Name Fg:ﬁo Type
3 N.C.(®) I0_L22P_3 10_L22P_3 P3 500E: N.C.
1200E: /0
1600E: /0
3 I0_L23N_3 I0_L23N_3 I0_L23N_3 R2 e
3 I0_L23P_3 I0_L23P_3 I0_L23P_3 R3 /0
3 I0_L24N_3 I0_L24N_3 I0_L24N_3 T /0
3 I0_L24P_3 I0_L24P_3 I0_L24P_3 T2 e
3 P P P D3 INPUT
3 10 P P F4 500E: 1/O
1200E: INPUT
1600E: INPUT
3 IP IP P F5 INPUT
3 P P P G1 INPUT
3 P P P J7 INPUT
3 P P P K2 INPUT
3 P P P K7 INPUT
3 P P P M1 INPUT
3 P P P N1 INPUT
3 P P P N2 INPUT
3 P P P R1 INPUT
3 P P P U1 INPUT
3 IP/VREF_3 IP/VREF_3 IP/VREF_3 J6 VREF
3 IO/VREF_3 IP/VREF_3 IP/VREF_3 R4 | 500E: VREF(/O)
1200E:
VREF(INPUT)
1600E:
VREF(INPUT)
3 VCCO_3 VCCO_3 VCCO_3 F3 VCCO
3 |vCCO.3 VCCO_3 VCCO_3 H7 vCCco
3 |vCcco.3 VCCO_3 VCCO_3 Ki vCCco
3 VCCO_3 VCCO_3 VCCO_3 L7 VCCO
3 |vCCo.3 VCCO_3 VCCO_3 N3 vCCco
GND | GND GND GND AT GND
GND | GND GND GND A18 GND
GND | GND GND GND B2 GND
GND | GND GND GND B17 GND
GND | GND GND GND Cc10 GND
GND | GND GND GND G7 GND
GND | GND GND GND G12 GND
GND | GND GND GND H8 GND
GND | GND GND GND Ho GND
GND | GND GND GND H10 GND
GND | GND GND GND H11 GND
GND | GND GND GND J3 GND
GND | GND GND GND J8 GND
GND | GND GND GND J1 GND
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User I/Os by Bank

Table 149 and Table 150 indicate how the available user-1/0
pins are distributed between the four 1/0 banks on the
FG320 package.

Table 149: User I/Os Per Bank for XC3S500E in the FG320 Package

All Possible I/0 Pins by Type
PaE(:jkage I/0 Bank Maximum I/O yyp
ge /0 INPUT DUAL VREF(1)

Top 0 58 29 14 1 6 8
Right 1 58 22 10 21 5 0@
Bottom 2 58 17 13 24 4 0
Left 3 58 34 11 0 5 8
TOTAL 232 102 48 46 20 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.

Table 150: User I/Os Per Bank for XC3S1200E and XC3S1600E in the FG320 Package

All Possible I/0 Pins by Type
P“I‘E‘:Ikage /O Bank | Maximum /O L
ge /o INPUT DUAL VREF(1)

Top 0 61 34 12 1 6 8
Right 1 63 25 12 21 5 0@
Bottom 2 63 23 11 24 5 0@
Left 3 63 38 12 0 5 8
TOTAL 250 120 47 46 21 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.
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& XILINX.

FG484: 484-ball Fine-pitch Ball Grid Array
The 484-ball fine-pitch ball grid array, FG484, supports the

Table 154: FG484 Package Pinout (Cont'd)

XC351600E FPGA. Bank XC3S1600E FG484 | -
Table 154 lists all the FG484 package pins. They are sorted Pin Name Ball ype
by bank number and then by pin name. Pairs of pins that 0 IO_L12P_0 A15 1’0
form a differential 1/O pair appear together in the table. The 0 IO_L13N_0 H14 I/0
table also shows the pin number for each pin and the pin 0 IO L13P 0 G14 o)
type, as defined earlier. 0 10_L15N_0 G13 e
An electronic version of this package pinout table and 0 IO _L15P_0 F13 1/O
footprint diagram is available for download from the Xilinx 0 I0_L16N_0 113 /0
website at:

0 I0O_L16P_0 H13 /0
http://vs{ww.xilinx.com/support/documentation/data_sheets 0 I0_L18N_0/GCLK5 E12 GCLK
/s3e_pin.zip 0 10_L18P_0/GCLK4 F12 GCLK
Pinout Table 0 I0_L19N_0/GCLK7 Cci12 GCLK

0 10_L19P_0/GCLK6 B12 GCLK
Table 154: FG484 Package Pinout 0 10_L21N_0/GCLKA1 B11 GCLK

Bank XF?if]S'\} :&%E Fg:ﬁ4 Type 0 |O_L21P_0/GCLK10 c11 GCLK
0 ) 56 e 0 IO_L22N_0 D11 /0
0 T B13 o) 0 I0_L22P_0 E11 /0
0 0 cs e 0 I0_L24N_0 A9 /0
0 0 Cia o) 0 I0_L24P_0 A10 /0
0 T E16 e 0 IO_L25N_0/VREF_0 D10 VREF
0 0 Fo o) 0 I0_L25P_0 c10 /0
0 T F16 o) 0 IO_L27N_0 H8 1/0
0 ) Gs e 0 I0_L27P_0 H9 /0
0 0 H10 /o 0 IO_L28N_0 C9 I/0
0 0 H15 /0 0 I0_L28P_0 B9 /0
0 0 11 o) 0 IO_L29N_0 E9 /0
0 IO/VREF_0 G12 VREF 0 10_129P_0 b9 Vo
0 IO_LOTN_O C18 I/O 0 10_L30N.0 B8 Vo
0 I0_LO1P_0 C19 I/O 0 10_L:30P_0 A8 Vo

0 I0_L32N_0/VREF_0 F7 VREF

0 I0_LO3N_0/VREF_O A20 VREF
0 I0_LO3P_0 A21 IO 0 10_L:32P_0 F Vo
0 I0_LO4N_0 A19 I/0 0 10_L33N_0 A Vo
0 I0_L04P_0 A18 IO 0 10_L33P_0 A7 Vo
0 I0_LO6N_O C16 I/O 0 10_L35N_0 Ad Vo
0 I0_L0O6P_0 D16 I/0 0 10_L35P_0 AS Vo
0 I0_LO7N_0 A16 I/0 0 10_L36N_0 E7 Vo
0 10_LO7P_0 A17 I/0 0 10_L36P_0 b7 Vo
0 IO_L38N_0/VREF_0O D6 VREF
0 I0_LO9N_0/VREF_O B15 VREF
0 I0_L0O9P_0 C15 I/0 0 10_136P_0 bS Vo
0 IO_L10N_O G15 IO 0 et B4 Vo
0 I0_L10P_0 F15 I/0 0 10_L39P_0 B3 Vo
0 I0_L40N_O/HSWAP D4 DUAL
0 IO_L11N_O D14 I/0
0 I0_L11P_0 E14 I/0 0 10_L40P_0 c4 Vo
0 IP B19 INPUT
0 I0_L12N_0O/VREF_0 Al14 VREF
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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 P Name FRal | Tvpe Bank PiaName FBall | Tvpe
2 I0_L19N_2/D6/GCLK13 U1 DUAL/ 2 IP_LOSN_2 AB7 | INPUT
GCLK 2 IP_LOSP_2 AB6 | INPUT
2 IO_L19P_2/D7/GCLK12 V11 gté;lx_k/ > P L15N 2 vio | INPUT
2 |0_L20N_2/D3/GCLK15 T11 DUAL/ 2 IP_L15P_2 W10 | INPUT
GCLK 2 IP_L18N_2/VREF_2 AA11 | VREF
2 |0_L20P_2/D4/GCLK14 R11 DUAL/ 2 IP_L18P_2 Y11 INPUT
GCLK 2 IP_L21N_2/M2/GCLK1 P12 DUAL/
2 I0_L22N_2/D1/GCLK3 W12 | DUAL GCLK
GCLK 2 |IP_L21P_2/RDWR_B/GCLKO| R12 | DUAL/
2 I0_L22P_2/D2/GCLK2 Yi2 DUAL/ GCLK
GCLK 2 IP_L24N_2 R13 INPUT
2 I0_L23N_2/DIN/DO u12 DUAL 5 P 24P 2 T3 | INPUT
2 10_L23P_2/MO V12 DUAL 2 IP_L31N_2/VREF_2 T15 VREF
2 IO_L25N_2 Y13 /o 2 IP_L31P_2 u1s INPUT
2 10_L25P_2 W13 /o 2 IP_L34N_2 Y16 INPUT
2 I0_L26N_2/VREF_2 U4 VREF 5 P L34P 2 Wie | INPUT
2 10_L26P_2 u13 /o 2 IP_L37N_2 AA19 | INPUT
2 I0_L27N_2 T14 /o 2 IP_L37P_2 AB19 | INPUT
2 10_L27P_2 R14 e 5 VCCO 2 T2 | vooo
2 IO_L28N_2 Y14 /0 2 VCCO 2 U9 veCeo
2 I0_L28P_2 AA14 e 5 VCCO 2 vis | voco
2 IO_L29N_2 W14 /0 2 VCCOo 2 AA5 | VoCO
2 I0_L29P_2 V14 /0 5 VCCO_2 An9 | veeo
2 I0_L30N_2 AB15 e 5 VCCO_ 2 a3 | veco
2 I0_L30P_2 AA15 e 5 VCCO_ 2 A8 | VeCO
2 I0_L32N_2 W15 110 - RIS = —
2 I0_L32P_2 Y15 /0 3 0 LO1P 3 o2 0
2 IO_L33N_2 u1é /o 3 I0_LO2N_3/VREF_3 D2 VREF
2 I0_L33P_2 V16 e 3 0 Lo2P 3 D3 0
2 I0_L35N_2/A22 AB17 | DUAL 3 0 Lo3N 3 E3 0
2 I0_L35P_2/A23 AA17 | DUAL 3 O Lo3P 3 2 0
2 I0_L36N_2 W17 /0 3 0 LoaN 3 E1 0
2 I0_L36P_2 Y17 e 3 10 LoaP 3 D1 0
2 I0_L38N_2/A20 Y18 DUAL 3 'O LOSN 3 F 0
2 I0_L38P_2/A21 W18 | DUAL 3 0 LO5P 3 3 0
2 I0_L39N_2/VS1/A18 AA20 | DUAL 3 'O L0GN 3 G5 0
2 I0_L39P_2/VS2/A19 AB20 | DUAL 3 'O LO6P 3 Ga o
2 I0_L40N_2/CCLK W19 | DUAL 3 0 Lo7N 3 = 0
2 |0_L40P_2/VS0/A17 Y19 DUAL 3 0 Lo7P 3 o1 0
2 P vz INPUT 3 |0_LO8N_3/VREF_3 G6 VREF
2 P AB2 | INPUT 3 IO_L08P_3 G7 IS
2 IP_LO2N_2 AA4 | INPUT 3 10 LOSN 3 Ha 0
2 IP_LO2P_2 Y4 | INPUT 3 'O Lo9P 3 5 0
2 IP_LO5N_2 Y6 | INPUT 3 0 L10N 3 o o
2 IP_LO5P_2 AA6 | INPUT 3 10_L10P_3 03 0
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PRODUCT NOT RECOMMENDED FOR NEW DESIGNS
Spartan-3 FPGA Family: Pinout Descriptions

& XILINX.

FG484 Footprint

Left Half of Package
(top view)
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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
110 110 110 110 110 110 110 ;
H| Liins | Lions | Liops | Loon s | Loop s INPUT R ooNo | Lo | 7O Ll
110
10 ) o) )
J L13N_3 INPUT » 1/0
L11P_3 VREF_3 L12P_3 L12N_3 L14N_3
10 T0e) 110 110 10 10
K L16N_3 INPUT L13P_3 L15N_3 L15P_3 INPUT L17P_3 L14P_3 2
O O
o L| v S inpuT / > B e o
L16P_3 VREF_3 L17N_3
X
c
© O 0 0 O 0
M\ R INPUT P 8P INPUT 9 »
RD 6 0 RD
0 )
) 110 110 )
N 0 INPUT | L24N_3 »
VREF_3 L24P_3 L22N_3 L22P_3 L23P_3
T0e) 110 10 110 110 10 10
P L25P_3 L25N_3 INBUT 2 L27P_3 L27N_3 L26P_3 L23N_3 2 L17P_2 2
r| vo | wo | wo | wo o | o | weurlC,| o M
L28P_3 L28N_3 L29N_3 L29P_3 L30P_3 L26N_3 . L17N_2 b
VREF_2
INPUT | 11O 110 10 110 110 110 o
2
T| INPUT VREF_3 | L32N_3 L32P_3 L30N_3 INPUT L10N_2 L13P_2 L16P_2 N
110
ul o 110 110 0 | \npuT . 0 110 110 )
L31P_3 L31N_3 L34P_3 L34N_3 LO7N_2 L10P_2 L16N_2 N
vl o | wo wo | wo | MO 1 wo e,
L33P_3 L35P_3 L35N_3 LO4P_2 LO7P_2 VREF:Z L12P_2
) 110
wl o T I N = 110 110 o | INPUT
L33N_3 L36P_3 DOUT LO4N_2 LO6N_2 LO9P_2 L12N_2 L15P_2
VREF_3 BUSY
110 110 INPUT | 0, | iNpUT | 10 INPUT | INPUT
Y D LO3N_2 1/0 1/0
L37P_3 L37N_3 LO2P_2 gISC|>SBI LO5N_2 LO6P_2 L15N_2 L18P_2
Al wo o N 0'1’ g , | NPT INPUT 110 o [”1':,5"'2'
A L38N_3 L38P_3 CSO:B LO2N_2 LO5P_2 L11P_2 VHEF:Z
A o | o INPUT [ INPUT | WO | wo | wo | wo
B 2 INPUT II:\)IH'\‘_BZ VREF_2 I/o LO8P_2 LO8N_2 L11N_2 L14N_2 L14P_2 D5
| Bank 2

Figure 88: FG484 Package Footprint (top view)
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