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Chapter 1

Introduction

This schematic guide is part of the ISE documentation collection. A separate version of
this guide is available if you prefer to work with HDL.

This guide contains the following;:
* Introduction.

* Alist of design elements supported in this architecture, organized by functional
categories.

¢ Individual descriptions of each available primitive.

About Design Elements

This version of the Libraries Guide describes design elements available for Spartan®-3E
devices. There are several categories of design elements:

* Primitives - The simplest design elements in the Xilinx libraries. Primitives are the
design element "atoms." Examples of Xilinx primitives are the simple buffer, BUF,
and the D flip-flop with clock enable and clear, FDCE.

* Macros - The design element "molecules” of the Xilinx libraries. Macros can be
created from the design element primitives or macros. For example, the FD4CE
flip-flop macro is a composite of 4 FDCE primitives.

Xilinx maintains software libraries with hundreds of functional design elements
(macros and primitives) for different device architectures. New functional elements are
assembled with each release of development system software. This guide is one in

a series of architecture-specific libraries.
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Chapter 2

Functional Categories

This section categorizes, by function, the circuit design elements described in detail later
in this guide. The elements ( primitives and macros) are listed in alphanumeric order
under each functional category.

Arithmetic Flip Flop LUT

Buffer General Memory

Carry Logic 10 Mux

Comparator 1O FlipFlop Shift Register

Counter IO Latch Shifter

DDR Flip Flop Latch

Decoder Logic

Arithmetic

Design Element Description

ACC16 Macro: 16-Bit Loadable Cascadable Accumulator with
Carry-In, Carry-Out, and Synchronous Reset

ACC4 Macro: 4-Bit Loadable Cascadable Accumulator with
Carry-In, Carry-Out, and Synchronous Reset

ACC8 Macro: 8-Bit Loadable Cascadable Accumulator with
Carry-In, Carry-Out, and Synchronous Reset

ADD16 Macro: 16-Bit Cascadable Full Adder with Carry-In,
Carry-Out, and Overflow

ADD4 Macro: 4-Bit Cascadable Full Adder with Carry-In,
Carry-Out, and Overflow

ADDS8 Macro: 8-Bit Cascadable Full Adder with Carry-In,
Carry-Out, and Overflow

ADSU16 Macro: 16-Bit Cascadable Adder/Subtracter with Carry-In,
Carry-Out, and Overflow

ADSU4 Macro: 4-Bit Cascadable Adder/Subtracter with Carry-In,
Carry-Out, and Overflow

ADSUS8 Macro: 8-Bit Cascadable Adder/Subtracter with Carry-In,
Carry-Out, and Overflow
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Design Element Description

MULT18X18 Primitive: 18 x 18 Signed Multiplier

MULT18X18S Primitive: 18 x 18 Signed Multiplier -- Registered Version

MULT18X18SIO Primitive: 18 x 18 Cascadable Signed Multiplier with
Optional Input and Output Registers, Clock Enable, and
Synchronous Reset

Buff er

Design Element Description

BUF Primitive: General Purpose Buffer

BUFCF Primitive: Fast Connect Buffer

BUFG Primitive: Global Clock Buffer

BUFGCE Primitive: Global Clock Buffer with Clock Enable

BUFGCE_1 Primitive: Global Clock Buffer with Clock Enable and
Output State 1

BUFGMUX Primitive: Global Clock MUX Buffer

BUFGMUX_1 Primitive: Global Clock MUX Buffer with Output State 1

Carry Logic

Design Element Description

MUXCY Primitive: 2-to-1 Multiplexer for Carry Logic with General
Output

MUXCY_D Primitive: 2-to-1 Multiplexer for Carry Logic with Dual
Output

MUXCY_L Primitive: 2-to-1 Multiplexer for Carry Logic with Local
Output

XORCY Primitive: XOR for Carry Logic with General Output

XORCY_D Primitive: XOR for Carry Logic with Dual Output

XORCY_L Primitive: XOR for Carry Logic with Local Output

Comparator

Design Element Description

COMP16 Macro: 16-Bit Identity Comparator

COMP2 Macro: 2-Bit Identity Comparator

COMP4 Macro: 4-Bit Identity Comparator

COMP8 Macro: 8-Bit Identity Comparator

COMPM16 Macro: 16-Bit Magnitude Comparator

COMPM2 Macro: 2-Bit Magnitude Comparator

COMPM4 Macro: 4-Bit Magnitude Comparator

COMPMS8 Macro: 8-Bit Magnitude Comparator

COMPMCl16 Macro: 16-Bit Magnitude Comparator

COMPMC8 Macro: 8-Bit Magnitude Comparator
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Counter

Design Element Description

CB16CE Macro: 16-Bit Cascadable Binary Counter with Clock
Enable and Asynchronous Clear

CB16CLE Macro: 16-Bit Loadable Cascadable Binary Counters with
Clock Enable and Asynchronous Clear

CB16CLED Macro: 16-Bit Loadable Cascadable Bidirectional Binary
Counters with Clock Enable and Asynchronous Clear

CB16RE Macro: 16-Bit Cascadable Binary Counter with Clock
Enable and Synchronous Reset

CB2CE Macro: 2-Bit Cascadable Binary Counter with Clock Enable
and Asynchronous Clear

CB2CLE Macro: 2-Bit Loadable Cascadable Binary Counters with
Clock Enable and Asynchronous Clear

CB2CLED Macro: 2-Bit Loadable Cascadable Bidirectional Binary
Counters with Clock Enable and Asynchronous Clear

CB2RE Macro: 2-Bit Cascadable Binary Counter with Clock Enable
and Synchronous Reset

CB4CE Macro: 4-Bit Cascadable Binary Counter with Clock Enable
and Asynchronous Clear

CB4CLE Macro: 4-Bit Loadable Cascadable Binary Counters with
Clock Enable and Asynchronous Clear

CB4CLED Macro: 4-Bit Loadable Cascadable Bidirectional Binary
Counters with Clock Enable and Asynchronous Clear

CB4RE Macro: 4-Bit Cascadable Binary Counter with Clock Enable
and Synchronous Reset

CB8CE Macro: 8-Bit Cascadable Binary Counter with Clock Enable
and Asynchronous Clear

CB8CLE Macro: 8-Bit Loadable Cascadable Binary Counters with
Clock Enable and Asynchronous Clear

CB8CLED Macro: 8-Bit Loadable Cascadable Bidirectional Binary
Counters with Clock Enable and Asynchronous Clear

CB8RE Macro: 8-Bit Cascadable Binary Counter with Clock Enable
and Synchronous Reset

CC16CE Macro: 16-Bit Cascadable Binary Counter with Clock
Enable and Asynchronous Clear

CC16CLE Macro: 16-Bit Loadable Cascadable Binary Counter with
Clock Enable and Asynchronous Clear

CC16CLED Macro: 16-Bit Loadable Cascadable Bidirectional Binary
Counter with Clock Enable and Asynchronous Clear

CC16RE Macro: 16-Bit Cascadable Binary Counter with Clock
Enable and Synchronous Reset

CC8CE Macro: 8-Bit Cascadable Binary Counter with Clock Enable
and Asynchronous Clear

CC8CLE Macro: 8-Bit Loadable Cascadable Binary Counter with
Clock Enable and Asynchronous Clear

CC8CLED Macro: 8-Bit Loadable Cascadable Bidirectional Binary
Counter with Clock Enable and Asynchronous Clear
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Design Element

Description

CC8RE

Macro: 8-Bit Cascadable Binary Counter with Clock Enable
and Synchronous Reset

CD4CE Macro: 4-Bit Cascadable BCD Counter with Clock Enable
and Asynchronous Clear

CD4CLE Macro: 4-Bit Loadable Cascadable BCD Counter with
Clock Enable and Asynchronous Clear

CD4RE Macro: 4-Bit Cascadable BCD Counter with Clock Enable
and Synchronous Reset

CD4RLE Macro: 4-Bit Loadable Cascadable BCD Counter with
Clock Enable and Synchronous Reset

CJ4CE Macro: 4-Bit Johnson Counter with Clock Enable and
Asynchronous Clear

CJ4RE Macro: 4-Bit Johnson Counter with Clock Enable and
Synchronous Reset

CJ5CE Macro: 5-Bit Johnson Counter with Clock Enable and
Asynchronous Clear

CJ5RE Macro: 5-Bit Johnson Counter with Clock Enable and
Synchronous Reset

CJ8CE Macro: 8-Bit Johnson Counter with Clock Enable and
Asynchronous Clear

CJ8RE Macro: 8-Bit Johnson Counter with Clock Enable and
Synchronous Reset

CR16CE Macro: 16-Bit Negative-Edge Binary Ripple Counter with
Clock Enable and Asynchronous Clear

CR8CE Macro: 8-Bit Negative-Edge Binary Ripple Counter with

Clock Enable and Asynchronous Clear

DDR Flip Flop

Design Element

Description

IDDR2

Primitive: Double Data Rate Input D Flip-Flop with
Optional Data Alignment, Clock Enable and Programmable
Synchronous or Asynchronous Set/Reset

ODDR2

Primitive: Dual Data Rate Output D Flip-Flop with
Optional Data Alignment, Clock Enable and Programmable
Synchronous or Asynchronous Set/Reset

Decoder

Design Element

Description

D2_4E

Macro: 2- to 4-Line Decoder/Demultiplexer with Enable

D3_8E Macro: 3- to 8-Line Decoder/Demultiplexer with Enable
D4 _16E Macro: 4- to 16-Line Decoder/Demultiplexer with Enable
DEC_CC16 Macro: 16-Bit Active Low Decoder

DEC_CC4 Macro: 4-Bit Active Low Decoder

DEC_CC8 Macro: 8-Bit Active Low Decoder

DECODE16 Macro: 16-Bit Active-Low Decoder
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Design Element

Description

DECODE32

Macro: 32-Bit Active-Low Decoder

DECODE4

Macro: 4-Bit Active-Low Decoder

DECODE64

Macro: 64-Bit Active-Low Decoder

DECODES

Macro: 8-Bit Active-Low Decoder

Flip Flop

Design Element Description

FD Primitive: D Flip-Flop

FD_1 Primitive: D Flip-Flop with Negative-Edge Clock

FD16CE Macro: 16-Bit Data Register with Clock Enable and
Asynchronous Clear

FD16RE Macro: 16-Bit Data Register with Clock Enable and
Synchronous Reset

FD4CE Macro: 4-Bit Data Register with Clock Enable and
Asynchronous Clear

FD4RE Macro: 4-Bit Data Register with Clock Enable and
Synchronous Reset

FDSCE Macro: 8-Bit Data Register with Clock Enable and
Asynchronous Clear

FD8RE Macro: 8-Bit Data Register with Clock Enable and
Synchronous Reset

FDC Primitive: D Flip-Flop with Asynchronous Clear

FDC_1 Primitive: D Flip-Flop with Negative-Edge Clock and
Asynchronous Clear

FDCE Primitive: D Flip-Flop with Clock Enable and
Asynchronous Clear

FDCE_1 Primitive: D Flip-Flop with Negative-Edge Clock, Clock
Enable, and Asynchronous Clear

FDCP Primitive: D Flip-Flop with Asynchronous Preset and Clear

FDCP_1 Primitive: D Flip-Flop with Negative-Edge Clock and
Asynchronous Preset and Clear

FDCPE Primitive: D Flip-Flop with Clock Enable and
Asynchronous Preset and Clear

FDCPE_1 Primitive: D Flip-Flop with Negative-Edge Clock, Clock
Enable, and Asynchronous Preset and Clear

FDE Primitive: D Flip-Flop with Clock Enable

FDE_1 Primitive: D Flip-Flop with Negative-Edge Clock and
Clock Enable

FDP Primitive: D Flip-Flop with Asynchronous Preset

FDP_1 Primitive: D Flip-Flop with Negative-Edge Clock and
Asynchronous Preset

FDPE Primitive: D Flip-Flop with Clock Enable and
Asynchronous Preset
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Design Element

Description

FDPE_1

Primitive: D Flip-Flop with Negative-Edge Clock, Clock
Enable, and Asynchronous Preset

FDR

Primitive: D Flip-Flop with Synchronous Reset

FDR_1

Primitive: D Flip-Flop with Negative-Edge Clock and
Synchronous Reset

FDRE

Primitive: D Flip-Flop with Clock Enable and Synchronous
Reset

FDRE_1

Primitive: D Flip-Flop with Negative-Clock Edge, Clock
Enable, and Synchronous Reset

FDRS

Primitive: D Flip-Flop with Synchronous Reset and Set

FDRS_1

Primitive: D Flip-Flop with Negative-Clock Edge and
Synchronous Reset and Set

FDRSE

Primitive: D Flip-Flop with Synchronous Reset and Set and
Clock Enable

FDRSE_1

Primitive: D Flip-Flop with Negative-Clock Edge,
Synchronous Reset and Set, and Clock Enable

FDS

Primitive: D Flip-Flop with Synchronous Set

FDS_1

Primitive: D Flip-Flop with Negative-Edge Clock and
Synchronous Set

FDSE

Primitive: D Flip-Flop with Clock Enable and Synchronous
Set

FDSE_1

Primitive: D Flip-Flop with Negative-Edge Clock, Clock
Enable, and Synchronous Set

FJKC

Macro: J-K Flip-Flop with Asynchronous Clear

FJKCE

Macro: J-K Flip-Flop with Clock Enable and Asynchronous
Clear

FJKP

Macro: J-K Flip-Flop with Asynchronous Preset

FJKPE

Macro: J-K Flip-Flop with Clock Enable and Asynchronous
Preset

FJKRSE

Macro: J-K Flip-Flop with Clock Enable and Synchronous
Reset and Set

FJKSRE

Macro: J-K Flip-Flop with Clock Enable and Synchronous
Set and Reset

FTC

Macro: Toggle Flip-Flop with Asynchronous Clear

FTCE

Macro: Toggle Flip-Flop with Clock Enable and
Asynchronous Clear

FTCLE

Macro: Toggle/Loadable Flip-Flop with Clock Enable and
Asynchronous Clear

FTCLEX

Macro: Toggle/Loadable Flip-Flop with Clock Enable and
Asynchronous Clear

FTP

Macro: Toggle Flip-Flop with Asynchronous Preset

FTPE

Macro: Toggle Flip-Flop with Clock Enable and
Asynchronous Preset

FTPLE

Macro: Toggle/Loadable Flip-Flop with Clock Enable and
Asynchronous Preset
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Design Element Description

FTRSE Macro: Toggle Flip-Flop with Clock Enable and
Synchronous Reset and Set

FTRSLE Macro: Toggle/Loadable Flip-Flop with Clock Enable and
Synchronous Reset and Set

FTSRE Macro: Toggle Flip-Flop with Clock Enable and
Synchronous Set and Reset

FTSRLE Macro: Toggle/Loadable Flip-Flop with Clock Enable and
Synchronous Set and Reset

General

Design Element Description

BSCAN_SPARTAN3 Primitive: Spartan®-3 and Spartan-3E JTAG Boundary
Scan Logic Access Circuit

CAPTURE_SPARTAN3 Primitive: Spartan®-3 Register State Capture for Bitstream
Readback

DCM_SP Primitive: Digital Clock Manager

GND Primitive: Ground-Connection Signal Tag

KEEPER Primitive: KEEPER Symbol

PULLDOWN Primitive: Resistor to GND for Input Pads, Open-Drain,
and 3-State Outputs

PULLUP Primitive: Resistor to VCC for Input PADs, Open-Drain,
and 3-State Outputs

STARTUP_SPARTANSE Primitive: Spartan®-3E User Interface to the GSR, GTS,
Configuration Startup Sequence and Multi-Boot Trigger
Circuitry

VCC Primitive: VCC-Connection Signal Tag

10

Design Element Description

IBUF Primitive: Input Buffer

IBUFDS Primitive: Differential Signaling Input Buffer

IBUF16 Macro: 16-Bit Input Buffer

IBUF4 Macro: 4-Bit Input Buffer

IBUF8 Macro: 8-Bit Input Buffer

IBUFG Primitive: Dedicated Input Clock Buffer

IBUFGDS Primitive: Differential Signaling Dedicated Input Clock
Buffer and Optional Delay

IOBUF Primitive: Bi-Directional Buffer

IOBUEDS Primitive: 3-State Differential Signaling I/O Buffer with
Active Low Output Enable

OBUF Primitive: Output Buffer

OBUF16 Macro: 16-Bit Output Buffer

OBUF8 Macro: 8-Bit Output Buffer
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Design Element

Description

OBUF4

Macro: 4-Bit Output Buffer

OBUFDS

Primitive: Differential Signaling Output Buffer

OBUFT

Primitive: 3-State Output Buffer with Active Low Output
Enable

OBUFT4

Macro: 4-Bit 3-State Output Buffers with Active-Low
Output Enable

OBUFTS

Macro: 8-Bit 3-State Output Buffers with Active-Low
Output Enable

OBUFT16

Macro: 16-Bit 3-State Output Buffer with Active Low
Output Enable

OBUFTDS

Primitive: 3-State Output Buffer with Differential Signaling,
Active-Low Output Enable

IO FlipFlop

Design Element Description

IFD Macro: Input D Flip-Flop

IFD_1 Macro: Input D Flip-Flop with Inverted Clock
(Asynchronous Preset)

IFD16 Macro: 16-Bit Input D Flip-Flop

IFD4 Macro: 4-Bit Input D Flip-Flop

IFD8 Macro: 8-Bit Input D Flip-Flop

IFDI Macro: Input D Flip-Flop (Asynchronous Preset)

IFDI_1 Macro: Input D Flip-Flop with Inverted Clock
(Asynchronous Preset)

IFDX Macro: Input D Flip-Flop with Clock Enable

IFDX_1 Macro: Input D Flip-Flop with Inverted Clock and Clock
Enable

IFDX16 Macro: 16-Bit Input D Flip-Flops with Clock Enable

IFDX4 Macro: 4-Bit Input D Flip-Flop with Clock Enable

IFDX8 Macro: 8-Bit Input D Flip-Flop with Clock Enable

IFDXI Macro: Input D Flip-Flop with Clock Enable (Asynchronous
Preset)

IFDXI_1 Macro: Input D Flip-Flop with Inverted Clock and Clock
Enable (Asynchronous Preset)

OFD Macro: Output D Flip-Flop

OFD_1 Macro: Output D Flip-Flop with Inverted Clock

OFD16 Macro: 16-Bit Output D Flip-Flop

OFD4 Macro: 4-Bit Output D Flip-Flop

OFD8 Macro: 8-Bit Output D Flip-Flop

OFDE Macro: D Flip-Flop with Active-High Enable Output
Buffers

OFDE_1 Macro: D Flip-Flop with Active-High Enable Output Buffer
and Inverted Clock
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Design Element

Description

OFDE16

Macro: 16-Bit D Flip-Flop with Active-High Enable Output
Buffers

OFDE4

Macro: 4-Bit D Flip-Flop with Active-High Enable Output
Buffers

OFDES8

Macro: 8-Bit D Flip-Flop with Active-High Enable Output
Buffers

OFDI

Macro: Output D Flip-Flop (Asynchronous Preset)

OFDI_1

Macro: Output D Flip-Flop with Inverted Clock
(Asynchronous Preset)

OFDT

Macro: D Flip-Flop with Active-Low 3-State Output Buffer

OFDT_1

Macro: D Flip-Flop with Active-Low 3-State Output Buffer
and Inverted Clock

OFDT16

Macro: 16-Bit D Flip-Flop with Active-Low 3-State Output
Buffers

OFDT4

Macro: 4-Bit D Flip-Flop with Active-Low 3-State Output
Buffers

OFDTS8

Macro: 8-Bit D Flip-Flop with Active-Low 3-State Output
Buffers

OFDX

Macro: Output D Flip-Flop with Clock Enable

OFDX_1

Macro: Output D Flip-Flop with Inverted Clock and Clock
Enable

OFDX16

Macro: 16-Bit Output D Flip-Flop with Clock Enable

OFDX4

Macro: 4-Bit Output D Flip-Flop with Clock Enable

OFDX8

Macro: 8-Bit Output D Flip-Flop with Clock Enable

OFDXI

Macro: Output D Flip-Flop with Clock Enable
(Asynchronous Preset)

OFDXI_1

Macro: Output D Flip-Flop with Inverted Clock and Clock
Enable (Asynchronous Preset)

IO Latch

Design Element Description

ILD Macro: Transparent Input Data Latch

ILD_1 Macro: Transparent Input Data Latch with Inverted Gate

ILD16 Macro: Transparent Input Data Latch

ILD4 Macro: Transparent Input Data Latch

ILD8 Macro: Transparent Input Data Latch

ILDI Macro: Transparent Input Data Latch (Asynchronous
Preset)

ILDI_1 Macro: Transparent Input Data Latch with Inverted Gate
(Asynchronous Preset)

ILDX Macro: Transparent Input Data Latch

ILDX_1 Macro: Transparent Input Data Latch with Inverted Gate

ILDX16 Macro: Transparent Input Data Latch
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Design Element

Description

ILDX4

Macro: Transparent Input Data Latch

ILDX8 Macro: Transparent Input Data Latch

ILDXI Macro: Transparent Input Data Latch (Asynchronous
Preset)

ILDXI_1 Macro: Transparent Input Data Latch with Inverted Gate

(Asynchronous Preset)

Latch

Design Element

Description

LD

Primitive: Transparent Data Latch

LD_1 Primitive: Transparent Data Latch with Inverted Gate

LD16 Macro: Multiple Transparent Data Latch

LD4 Macro: Multiple Transparent Data Latch

LD8 Macro: Multiple Transparent Data Latch

LD16CE Macro: Transparent Data Latch with Asynchronous Clear
and Gate Enable

LD4CE Macro: Transparent Data Latch with Asynchronous Clear
and Gate Enable

LDS8CE Macro: Transparent Data Latch with Asynchronous Clear
and Gate Enable

LDC Primitive: Transparent Data Latch with Asynchronous
Clear

LDC_1 Primitive: Transparent Data Latch with Asynchronous
Clear and Inverted Gate

LDCE Primitive: Transparent Data Latch with Asynchronous
Clear and Gate Enable

LDCE_1 Primitive: Transparent Data Latch with Asynchronous
Clear, Gate Enable, and Inverted Gate

LDCP Primitive: Transparent Data Latch with Asynchronous
Clear and Preset

LDCP_1 Primitive: Transparent Data Latch with Asynchronous
Clear and Preset and Inverted Gate

LDCPE Primitive: Transparent Data Latch with Asynchronous
Clear and Preset and Gate Enable

LDCPE_1 Primitive: Transparent Data Latch with Asynchronous
Clear and Preset, Gate Enable, and Inverted Gate

LDE Primitive: Transparent Data Latch with Gate Enable

LDE_1 Primitive: Transparent Data Latch with Gate Enable and
Inverted Gate

LDP Primitive: Transparent Data Latch with Asynchronous
Preset

LDP_1 Primitive: Transparent Data Latch with Asynchronous

Preset and Inverted Gate
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Design Element

Description

LDPE

Primitive: Transparent Data Latch with Asynchronous
Preset and Gate Enable

LDPE_1

Primitive: Transparent Data Latch with Asynchronous
Preset, Gate Enable, and Inverted Gate

Logic

Design Element Description

AND12 Macro: 12- Input AND Gate with Non-Inverted Inputs

AND16 Macro: 16- Input AND Gate with Non-Inverted Inputs

AND2 Primitive: 2-Input AND Gate with Non-Inverted Inputs

AND2B1 Primitive: 2-Input AND Gate with 1 Inverted and 1
Non-Inverted Inputs

AND2B2 Primitive: 2-Input AND Gate with Inverted Inputs

AND3 Primitive: 3-Input AND Gate with Non-Inverted Inputs

AND3B1 Primitive: 3-Input AND Gate with 1 Inverted and 2
Non-Inverted Inputs

AND3B2 Primitive: 3-Input AND Gate with 2 Inverted and 1
Non-Inverted Inputs

AND3B3 Primitive: 3-Input AND Gate with Inverted Inputs

AND4 Primitive: 4-Input AND Gate with Non-Inverted Inputs

AND4B1 Primitive: 4-Input AND Gate with 1 Inverted and 3
Non-Inverted Inputs

AND4B2 Primitive: 4-Input AND Gate with 2 Inverted and 2
Non-Inverted Inputs

AND4B3 Primitive: 4-Input AND Gate with 3 Inverted and 1
Non-Inverted Inputs

ANDA4B4 Primitive: 4-Input AND Gate with Inverted Inputs

ANDS5 Primitive: 5-Input AND Gate with Non-Inverted Inputs

ANDS5B1 Primitive: 5-Input AND Gate with 1 Inverted and 4
Non-Inverted Inputs

ANDS5B2 Primitive: 5-Input AND Gate with 2 Inverted and 3
Non-Inverted Inputs

ANDS5B3 Primitive: 5-Input AND Gate with 3 Inverted and 2
Non-Inverted Inputs

AND5B4 Primitive: 5-Input AND Gate with 4 Inverted and 1
Non-Inverted Inputs

ANDS5B5 Primitive: 5-Input AND Gate with Inverted Inputs

AND6 Macro: 6-Input AND Gate with Non-Inverted Inputs

AND7 Macro: 7-Input AND Gate with Non-Inverted Inputs

ANDS8 Macro: 8-Input AND Gate with Non-Inverted Inputs

AND9 Macro: 9-Input AND Gate with Non-Inverted Inputs
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Design Element

Description

INV

Primitive: Inverter

INV16

Macro: 16 Inverters

INV4

Macro: Four Inverters

INV8

Macro: Eight Inverters

MULT_AND

Primitive: Fast Multiplier AND

NAND12

Macro: 12- Input NAND Gate with Non-Inverted Inputs

NAND16

Macro: 16- Input NAND Gate with Non-Inverted Inputs

NAND2

Primitive: 2-Input NAND Gate with Non-Inverted Inputs

NAND2B1

Primitive: 2-Input NAND Gate with 1 Inverted and 1
Non-Inverted Inputs

NAND2B2

Primitive: 2-Input NAND Gate with Inverted Inputs

NAND3

Primitive: 3-Input NAND Gate with Non-Inverted Inputs

NAND3B1

Primitive: 3-Input NAND Gate with 1 Inverted and 2
Non-Inverted Inputs

NAND3B2

Primitive: 3-Input NAND Gate with 2 Inverted and 1
Non-Inverted Inputs

NAND3B3

Primitive: 3-Input NAND Gate with Inverted Inputs

NAND4

Primitive: 4-Input NAND Gate with Non-Inverted Inputs

NAND4B1

Primitive: 4-Input NAND Gate with 1 Inverted and 3
Non-Inverted Inputs

NAND4B2

Primitive: 4-Input NAND Gate with 2 Inverted and 2
Non-Inverted Inputs

NAND4B3

Primitive: 4-Input NAND Gate with 3 Inverted and 1
Non-Inverted Inputs

NAND4B4

Primitive: 4-Input NAND Gate with Inverted Inputs

NANDS5

Primitive: 5-Input NAND Gate with Non-Inverted Inputs

NANDS5B1

Primitive: 5-Input NAND Gate with 1 Inverted and 4
Non-Inverted Inputs

NANDS5B2

Primitive: 5-Input NAND Gate with 2 Inverted and 3
Non-Inverted Inputs

NANDS5B3

Primitive: 5-Input NAND Gate with 3 Inverted and 2
Non-Inverted Inputs

NAND5B4

Primitive: 5-Input NAND Gate with 4 Inverted and 1
Non-Inverted Inputs

NANDS5B5

Primitive: 5-Input NAND Gate with Inverted Inputs

NANDG6

Macro: 6-Input NAND Gate with Non-Inverted Inputs

NAND?7

Macro: 7-Input NAND Gate with Non-Inverted Inputs

NANDS

Macro: 8-Input NAND Gate with Non-Inverted Inputs

NAND9

Macro: 9-Input NAND Gate with Non-Inverted Inputs

NOR12

Macro: 12-Input NOR Gate with Non-Inverted Inputs

NOR16

Macro: 16-Input NOR Gate with Non-Inverted Inputs

NOR2

Primitive: 2-Input NOR Gate with Non-Inverted Inputs
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Design Element

Description

NOR2B1

Primitive: 2-Input NOR Gate with 1 Inverted and 1
Non-Inverted Inputs

NOR2B2

Primitive: 2-Input NOR Gate with Inverted Inputs

NOR3

Primitive: 3-Input NOR Gate with Non-Inverted Inputs

NOR3B1

Primitive: 3-Input NOR Gate with 1 Inverted and 2
Non-Inverted Inputs

NOR3B2

Primitive: 3-Input NOR Gate with 2 Inverted and 1
Non-Inverted Inputs

NOR3B3

Primitive: 3-Input NOR Gate with Inverted Inputs

NOR4

Primitive: 4-Input NOR Gate with Non-Inverted Inputs

NOR4B1

Primitive: 4-Input NOR Gate with 1 Inverted and 3
Non-Inverted Inputs

NOR4B2

Primitive: 4-Input NOR Gate with 2 Inverted and 2
Non-Inverted Inputs

NOR4B3

Primitive: 4-Input NOR Gate with 3 Inverted and 1
Non-Inverted Inputs

NOR4B4

Primitive: 4-Input NOR Gate with Inverted Inputs

NOR5

Primitive: 5-Input NOR Gate with Non-Inverted Inputs

NOR5B1

Primitive: 5-Input NOR Gate with 1 Inverted and 4
Non-Inverted Inputs

NOR5B2

Primitive: 5-Input NOR Gate with 2 Inverted and 3
Non-Inverted Inputs

NOR5B3

Primitive: 5-Input NOR Gate with 3 Inverted and 2
Non-Inverted Inputs

NOR5B4

Primitive: 5-Input NOR Gate with 4 Inverted and 1
Non-Inverted Inputs

NOR5B5

Primitive: 5-Input NOR Gate with Inverted Inputs

NOR6

Macro: 6-Input NOR Gate with Non-Inverted Inputs

NOR7

Macro: 7-Input NOR Gate with Non-Inverted Inputs

NORS

Macro: 8-Input NOR Gate with Non-Inverted Inputs

NOR9

Macro: 9-Input NOR Gate with Non-Inverted Inputs

OR12

Macro: 12-Input OR Gate with Non-Inverted Inputs

OR16

Macro: 16-Input OR Gate with Non-Inverted Inputs

OR2

Primitive: 2-Input OR Gate with Non-Inverted Inputs

OR2B1

Primitive: 2-Input OR Gate with 1 Inverted and 1
Non-Inverted Inputs

OR2B2

Primitive: 2-Input OR Gate with Inverted Inputs

OR3

Primitive: 3-Input OR Gate with Non-Inverted Inputs

OR3B1

Primitive: 3-Input OR Gate with 1 Inverted and 2
Non-Inverted Inputs

OR3B2

Primitive: 3-Input OR Gate with 2 Inverted and 1
Non-Inverted Inputs

OR3B3

Primitive: 3-Input OR Gate with Inverted Inputs
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Design Element

Description

OR4

Primitive: 4-Input OR Gate with Non-Inverted Inputs

OR4B1 Primitive: 4-Input OR Gate with 1 Inverted and 3
Non-Inverted Inputs

OR4B2 Primitive: 4-Input OR Gate with 2 Inverted and 2
Non-Inverted Inputs

OR4B3 Primitive: 4-Input OR Gate with 3 Inverted and 1
Non-Inverted Inputs

OR4B4 Primitive: 4-Input OR Gate with Inverted Inputs

OR5 Primitive: 5-Input OR Gate with Non-Inverted Inputs

OR5B1 Primitive: 5-Input OR Gate with 1 Inverted and 4
Non-Inverted Inputs

OR5B2 Primitive: 5-Input OR Gate with 2 Inverted and 3
Non-Inverted Inputs

OR5B3 Primitive: 5-Input OR Gate with 3 Inverted and 2
Non-Inverted Inputs

OR5B4 Primitive: 5-Input OR Gate with 4 Inverted and 1
Non-Inverted Inputs

OR5B5 Primitive: 5-Input OR Gate with Inverted Inputs

OR6 Macro: 6-Input OR Gate with Non-Inverted Inputs

OR7 Macro: 7-Input OR Gate with Non-Inverted Inputs

OR8 Macro: 8-Input OR Gate with Non-Inverted Inputs

OR9 Macro: 9-Input OR Gate with Non-Inverted Inputs

SOP3 Macro: 3-Input Sum of Products

SOP3B1A Macro: 3-Input Sum of Products with One Inverted Input
(Option A)

SOP3B1B Macro: 3-Input Sum of Products with One Inverted Input
(Option B)

SOP3B2A Macro: 3-Input Sum of Products with Two Inverted Inputs
(Option A)

SOP3B2B Macro: 3-Input Sum of Products with Two Inverted Inputs
(Option B)

SOP3B3 Macro: 3-Input Sum of Products with Inverted Inputs

SOP4 Macro: 4-Input Sum of Products

SOP4B1 Macro: 4-Input Sum of Products with One Inverted Input

SOP4B2A Macro: 4-Input Sum of Products with Two Inverted Inputs
(Option A)

SOP4B2B Macro: 4-Input Sum of Products with Two Inverted Inputs
(Option B)

SOP4B3 Macro: 4-Input Sum of Products with Three Inverted
Inputs

SOP4B4 Macro: 4-Input Sum of Products with Inverted Inputs

XNOR2 Primitive: 2-Input XNOR Gate with Non-Inverted Inputs

XNOR3 Primitive: 3-Input XNOR Gate with Non-Inverted Inputs

XNOR4 Primitive: 4-Input XNOR Gate with Non-Inverted Inputs
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Design Element Description
XNOR5 Primitive: 5-Input XNOR Gate with Non-Inverted Inputs
XNOR6 Macro: 6-Input XNOR Gate with Non-Inverted Inputs
XNOR?7 Macro: 7-Input XNOR Gate with Non-Inverted Inputs
XNORS8 Macro: 8-Input XNOR Gate with Non-Inverted Inputs
XNOR9 Macro: 9-Input XNOR Gate with Non-Inverted Inputs
XOR2 Primitive: 2-Input XOR Gate with Non-Inverted Inputs
XOR3 Primitive: 3-Input XOR Gate with Non-Inverted Inputs
XOR4 Primitive: 4-Input XOR Gate with Non-Inverted Inputs
XOR5 Primitive: 5-Input XOR Gate with Non-Inverted Inputs
XOR6 Macro: 6-Input XOR Gate with Non-Inverted Inputs
XOR7 Macro: 7-Input XOR Gate with Non-Inverted Inputs
XORS8 Macro: 8-Input XOR Gate with Non-Inverted Inputs
XOR9 Macro: 9-Input XOR Gate with Non-Inverted Inputs
LUT
Design Element Description
LUT1 Primitive: 1-Bit Look-Up Table with General Output
LUT1_D Primitive: 1-Bit Look-Up Table with Dual Output
LUT1_L Primitive: 1-Bit Look-Up Table with Local Output
LUT2 Primitive: 2-Bit Look-Up Table with General Output
LUT2_D Primitive: 2-Bit Look-Up Table with Dual Output
LUT2_L Primitive: 2-Bit Look-Up Table with Local Output
LUT3 Primitive: 3-Bit Look-Up Table with General Output
LUT3_D Primitive: 3-Bit Look-Up Table with Dual Output
LUT3_L Primitive: 3-Bit Look-Up Table with Local Output
LUT4 Primitive: 4-Bit Look-Up-Table with General Output
LUT4_D Primitive: 4-Bit Look-Up Table with Dual Output
LUT4_L Primitive: 4-Bit Look-Up Table with Local Output
Memory
Design Element Description
RAM16X1D Primitive: 16-Deep by 1-Wide Static Dual Port Synchronous
RAM
RAM16X1D_1 Primitive: 16-Deep by 1-Wide Static Dual Port Synchronous
RAM with Negative-Edge Clock
RAM16X1S Primitive: 16-Deep by 1-Wide Static Synchronous RAM
RAM16X1S_1 Primitive: 16-Deep by 1-Wide Static Synchronous RAM
with Negative-Edge Clock
RAM16X2S Primitive: 16-Deep by 2-Wide Static Synchronous RAM
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Design Element

Description

RAM16X4S Primitive: 16-Deep by 4-Wide Static Synchronous RAM

RAM16X8S Primitive: 16-Deep by 8-Wide Static Synchronous RAM

RAMB32X1S Primitive: 32-Deep by 1-Wide Static Synchronous RAM

RAMB32X1S_1 Primitive: 32-Deep by 1-Wide Static Synchronous RAM
with Negative-Edge Clock

RAM32X2S Primitive: 32-Deep by 2-Wide Static Synchronous RAM

RAMB32X4S Primitive: 32-Deep by 4-Wide Static Synchronous RAM

RAM32X8S Primitive: 32-Deep by 8-Wide Static Synchronous RAM

RAM64X1S Primitive: 64-Deep by 1-Wide Static Synchronous RAM

RAM64X1S_1 Primitive: 64-Deep by 1-Wide Static Synchronous RAM
with Negative-Edge Clock

RAM64X2S Primitive: 64-Deep by 2-Wide Static Synchronous RAM

RAMBI16_51 Primitive: 16K-bit Data and 2K-bit Parity Single-Port
Synchronous Block RAM with 1-bit Port

RAMB16_S18 Primitive: 16K-bit Data + 2K-bit Parity Memory, Single-Port

Synchronous Block RAM with 18-bit Port

RAMB16_518_S18

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 18-bit Ports

RAMB16_518_S36

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 18-bit and 36-bit Ports

RAMB16_S1_S1

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit Ports

RAMB16_51_S18

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 18-bit Ports

RAMB16_51_S2

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 2-bit Ports

RAMB16_51_S36

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 36-bit Ports

RAMB16_51_5S4

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 4-bit Ports

RAMB16_S1_S9 Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 9-bit Ports
RAMB16_S2 Primitive: 16K-bit Data and 2K-bit Parity Single-Port

Synchronous Block RAM with 2-bit Port

RAMB16_52_S18

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit and 18-bit Ports

RAMB16_52_S2

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit Ports

RAMB16_52_S36

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit and 36-bit Ports

RAMB16_52_54

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit and 4-bit Ports

RAMB16_S2_S9 Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit and 9-bit Ports
RAMB16_536 Primitive: 16K-bit Data and 2K-bit Parity Single-Port

Synchronous Block RAM with 36-bit Port
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Design Element

Description

RAMB16_536_S36

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with Two 36-bit Ports

RAMB16_54

Primitive: 16K-bit Data and 2K-bit Parity Single-Port
Synchronous Block RAM with 4-bit Port

RAMB16_54_S18

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 4-bit and 18-bit Ports

RAMB16_54_S36

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 4-bit and 36-bit Ports

RAMB16_54_S4

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 4-bit Ports

RAMB16_54_S9

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 4-bit and 9-bit Ports

RAMB16_59

Primitive: 16K-bit Data and 2K-bit Parity Single-Port
Synchronous Block RAM with 9-bit Port

RAMB16_59_518

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 9-bit and 18-bit Ports

RAMB16_59_S36

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 9-bit and 36-bit Ports

RAMB16_59_59

Primitive: 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 9-bit Ports

ROM16X1

Primitive: 16-Deep by 1-Wide ROM

ROM32X1

Primitive: 32-Deep by 1-Wide ROM

ROM64X1

Primitive: 64-Deep by 1-Wide ROM

ROM128X1

Primitive: 128-Deep by 1-Wide ROM

ROM256X1

Primitive: 256-Deep by 1-Wide ROM

Mux

Design Element Description

M16_1E Macro: 16-to-1 Multiplexer with Enable

M2 1 Macro: 2-to-1 Multiplexer

M2_1B1 Macro: 2-to-1 Multiplexer with DO Inverted

M2_1B2 Macro: 2-to-1 Multiplexer with DO and D1 Inverted

M2_1E Macro: 2-to-1 Multiplexer with Enable

M4 _1E Macro: 4-to-1 Multiplexer with Enable

MS8_1E Macro: 8-to-1 Multiplexer with Enable

MUXF5 Primitive: 2-to-1 Look-Up Table Multiplexer with General
Output

MUXF5 D Primitive: 2-to-1 Look-Up Table Multiplexer with Dual
Output

MUXF5_L Primitive: 2-to-1 Look-Up Table Multiplexer with Local
Output

MUXF6 Primitive: 2-to-1 Look-Up Table Multiplexer with General
Output

Spartan-3E Libraries Guide for Schematic Designs
UG618 (v14.7) October 2, 2013

Send Feedback

www.Xilinx.com

21


http://www.xilinx.com/about/feedback.html?docType=Libraries_Guide&docId=ug618&Title=Spartan-3E%20Libraries%20Guide%20for%20Schematic%20Designs&releaseVersion=14.7&docPage=21

Chapter 2: Functional Categories

& XILINXs

Design Element

Description

MUXF6_D

Primitive: 2-to-1 Look-Up Table Multiplexer with Dual
Output

MUXF6_L

Primitive: 2-to-1 Look-Up Table Multiplexer with Local
Output

MUXEF7

Primitive: 2-to-1 Look-Up Table Multiplexer with General
Output

MUXEF7_D

Primitive: 2-to-1 Look-Up Table Multiplexer with Dual
Output

MUXF7_L

Primitive: 2-to-1 look-up table Multiplexer with Local
Output

MUXES8

Primitive: 2-to-1 Look-Up Table Multiplexer with General
Output

MUXE8_D

Primitive: 2-to-1 Look-Up Table Multiplexer with Dual
Output

MUXEFS8_L

Primitive: 2-to-1 Look-Up Table Multiplexer with Local
Output

Shift Register

Design Element

Description

SR16CE

Macro: 16-Bit Serial-In Parallel-Out Shift Register with
Clock Enable and Asynchronous Clear

SR16CLE

Macro: 16-Bit Loadable Serial/Parallel-In Parallel-Out Shift
Register with Clock Enable and Asynchronous Clear

SR16CLED

Macro: 16-Bit Shift Register with Clock Enable and
Asynchronous Clear

SR16RE

Macro: 16-Bit Serial-In Parallel-Out Shift Register with
Clock Enable and Synchronous Reset

SR16RLE

Macro: 16-Bit Loadable Serial/Parallel-In Parallel-Out Shift
Register with Clock Enable and Synchronous Reset

SR16RLED

Macro: 16-Bit Shift Register with Clock Enable and
Synchronous Reset

SR4CE

Macro: 4-Bit Serial-In Parallel-Out Shift Register with Clock
Enable and Asynchronous Clear

SR4CLE

Macro: 4-Bit Loadable Serial/Parallel-In Parallel-Out Shift
Register with Clock Enable and Asynchronous Clear

SR4CLED

Macro: 4-Bit Shift Register with Clock Enable and
Asynchronous Clear

SR4RE

Macro: 4-Bit Serial-In Parallel-Out Shift Register with Clock
Enable and Synchronous Reset

SR4RLE

Macro: 4-Bit Loadable Serial/Parallel-In Parallel-Out Shift
Register with Clock Enable and Synchronous Reset

SR4RLED

Macro: 4-Bit Shift Register with Clock Enable and
Synchronous Reset

SR8CE

Macro: 8-Bit Serial-In Parallel-Out Shift Register with Clock
Enable and Asynchronous Clear

SR8CLE

Macro: 8-Bit Loadable Serial/Parallel-In Parallel-Out Shift
Register with Clock Enable and Asynchronous Clear
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Design Element

Description

SR8CLED Macro: 8-Bit Shift Register with Clock Enable and
Asynchronous Clear

SR8RE Macro: 8-Bit Serial-In Parallel-Out Shift Register with Clock
Enable and Synchronous Reset

SR8RLE Macro: 8-Bit Loadable Serial/Parallel-In Parallel-Out Shift
Register with Clock Enable and Synchronous Reset

SR8RLED Macro: 8-Bit Shift Register with Clock Enable and
Synchronous Reset

SRL16 Primitive: 16-Bit Shift Register Look-Up Table (LUT)

SRL16_1 Primitive: 16-Bit Shift Register Look-Up Table (LUT) with
Negative-Edge Clock

SRL16E Primitive: 16-Bit Shift Register Look-Up Table (LUT) with
Clock Enable

SRL16E_1 Primitive: 16-Bit Shift Register Look-Up Table (LUT) with
Negative-Edge Clock and Clock Enable

SRLC16 Primitive: 16-Bit Shift Register Look-Up Table (LUT) with
Carry

SRLC16_1 Primitive: 16-Bit Shift Register Look-Up Table (LUT) with
Carry and Negative-Edge Clock

SRLC16E Primitive: 16-Bit Shift Register Look-Up Table (LUT) with
Carry and Clock Enable

SRLC16E_1 Primitive: 16-Bit Shift Register Look-Up Table (LUT) with

Carry, Negative-Edge Clock, and Clock Enable

Shifter

Design Element

Description

BRLSHFT4

Macro: 4-Bit Barrel Shifter

BRLSHFTS

Macro: 8-Bit Barrel Shifter
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Chapter 3

About Design Elements

This section describes the design elements that can be used with Spartan®-3E devices.
The design elements are organized alphabetically.

The following information is provided for each design element, where applicable:

Name of element

Brief description

Schematic symbol (if any)
Logic Table (if any)

Port Descriptions (if any)
Design Entry Method
Available Attributes (if any)

For more information

You can find examples of VHDL and Verilog instantiation code in the ISE software (in
the main menu, select Edit > Language Templates or in the Libraries Guide for HDL
Designs for this architecture.
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ACC16

Macro: 16-Bit Loadable Cascadable Accumulator with Carry-In, Carry-Out, and
Synchronous Reset

o | ACC18 s
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CE |
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X4375
Intr oduction

This design element can add or subtract a 16-bit unsigned-binary, respectively or two's-complement word to
or from the contents of a 16-bit data register and store the results in the register. The register can be loaded

with the 16-bit word.

When the load input (L) is High, CE is ignored and the data on the D inputs is loaded into the register during the
Low-to-High clock (C) transition. ACC16 loads the data on inputs D15 : DO into the 16-bit register.

This design element operates on either 16-bit unsigned binary numbers or 16-bit two's-complement numbers. If
the inputs are interpreted as unsigned binary, the result can be interpreted as unsigned binary. If the inputs
are interpreted as two's complement, the output can be interpreted as two's complement. The only functional
difference between an unsigned binary operation and a two's-complement operation is how they determine
when "overflow" occurs. Unsigned binary uses carry-out (CO), while two's complement uses OFL to determine
when "overflow" occurs.

For unsigned binary operation, ACC16 can represent numbers between 0 and 15, inclusive. In add mode,
CO is active (High) when the sum exceeds the bounds of the adder/subtracter. In subtract mode, CO is an
active-Low borrow-out and goes Low when the difference exceeds the bounds. The carry-out (CO) is not
registered synchronously with the data outputs. CO always reflects the accumulation of the B inputs (B15
: BO for ACC16). This allows the cascading of ACC16s by connecting CO of one stage to CI of the next
stage. An unsigned binary "overflow" that is always active-High can be generated by gating the ADD
signal and CO as follows:

unsigned overflow = CO XOR ADD
Ignore OFL in unsigned binary operation.

For two's-complement operation, ACC16 represents numbers between -8 and +7, inclusive. If an addition
or subtraction operation result exceeds this range, the OFL output goes High. The overflow (OFL) is not
registered synchronously with the data outputs. OFL always reflects the accumulation of the B inputs (B15 :
B0 for ACC16) and the contents of the register, which allows cascading of ACC4s by connecting OFL of one
stage to CI of the next stage.

Ignore CO in two's-complement operation.

The synchronous reset (R) has priority over all other inputs, and when set to High, causes all outputs to go to
logic level zero during the Low-to-High clock (C) transition. Clock (C) transitions are ignored when clock
enable (CE) is Low.
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This design element is asynchronously cleared, outputs Low, when power is applied. For FPGA devices,
power-on conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be
inverted by adding an inverter in front of the GSR input of the appropriate STARTUP_architecture symbol.

Logic Table
Input Output
R L CE ADD D Q
1 X X X X 0
0 1 X X Dn Dn
0 0 1 1 X QO0+Bn+CI
0 0 1 0 X QO0-Bn-CI
0 0 X X No Change

QO: Previous value of Q

Bn: Value of Data input B

CI: Value of input CI

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS5312).
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ACC4

Macro: 4-Bit Loadable Cascadable Accumulator with Carry-In, Carry-Out, and
Synchronous Reset
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Intr oduction

This design element can add or subtract a 4-bit unsigned-binary, respectively or two's-complement word to or
from the contents of a 4-bit data register and store the results in the register. The register can be loaded with the
4-bit word.

When the load input (L) is High, CE is ignored and the data on the D inputs is loaded into the register during the
Low-to-High clock (C) transition. ACC4 loads the data on inputs D3 : DO into the 4-bit register.

This design element operates on either 4-bit unsigned binary numbers or 4-bit two's-complement numbers. If
the inputs are interpreted as unsigned binary, the result can be interpreted as unsigned binary. If the inputs
are interpreted as two's complement, the output can be interpreted as two's complement. The only functional
difference between an unsigned binary operation and a two's-complement operation is how they determine
when "overflow" occurs. Unsigned binary uses carry-out (CO), while two's complement uses OFL to determine
when "overflow" occurs.

* For unsigned binary operation, ACC4 can represent numbers between 0 and 15, inclusive. In add mode,
CO is active (High) when the sum exceeds the bounds of the adder/subtracter. In subtract mode, CO is an
active-Low borrow-out and goes Low when the difference exceeds the bounds. The carry-out (CO) is
not registered synchronously with the data outputs. CO always reflects the accumulation of the B inputs
(B3 : BO for ACC4). This allows the cascading of ACC4s by connecting CO of one stage to CI of the next
stage. An unsigned binary "overflow" that is always active-High can be generated by gating the ADD
signal and CO as follows:

unsigned overflow = CO XOR ADD
Ignore OFL in unsigned binary operation.

* For two's-complement operation, ACC4 represents numbers between -8 and +7, inclusive. If an addition
or subtraction operation result exceeds this range, the OFL output goes High. The overflow (OFL) is not
registered synchronously with the data outputs. OFL always reflects the accumulation of the B inputs (B3 :
B0 for ACC4) and the contents of the register, which allows cascading of ACC4s by connecting OFL of one
stage to CI of the next stage.

Ignore CO in two's-complement operation.

Spartan-3E Libraries Guide for Schematic Designs

28 www.xilinx.com UG618 (v14.7) October 2, 2013


http://www.xilinx.com/about/feedback.html?docType=Libraries_Guide&docId=ug618&Title=Spartan-3E%20Libraries%20Guide%20for%20Schematic%20Designs&releaseVersion=14.7&docPage=28

& XILINXs

Chapter 3: About Design Elements

The synchronous reset (R) has priority over all other inputs, and when set to High, causes all outputs to go to

logic level zero during the Low-to-High clock (C) transition. Clock (C) transitions are ignored when clock

enable (CE) is Low.

This design element is asynchronously cleared, outputs Low, when power is applied. For FPGA devices,
power-on conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be
inverted by adding an inverter in front of the GSR input of the appropriate STARTUP_architecture symbol.

Logic Table
Input Output
R L CE ADD D Q
1 X X X X 0
0 1 S X Dn Dn
0 0 1 1 X QO0+Bn+CI
0 0 1 0 X Q0-Bn-CI
0 0 X X No Change

QO: Previous value of Q
Bn: Value of Data input B
CI: Value of input CI

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (D5312).
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ACC8

Macro: 8-Bit Loadable Cascadable Accumulator with Carry-In, Carry-Out, and
Synchronous Reset
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Intr oduction

This design element can add or subtract a 8-bit unsigned-binary, respectively or two's-complement word to or
from the contents of a 8-bit data register and store the results in the register. The register can be loaded with the
8-bit word.

When the load input (L) is High, CE is ignored and the data on the D inputs is loaded into the register during the
Low-to-High clock (C) transition. ACC8 loads the data on inputs D7 : DO into the 8-bit register.

This design element operates on either 8-bit unsigned binary numbers or 8-bit two's-complement numbers. If
the inputs are interpreted as unsigned binary, the result can be interpreted as unsigned binary. If the inputs
are interpreted as two's complement, the output can be interpreted as two's complement. The only functional
difference between an unsigned binary operation and a two's-complement operation is how they determine
when "overflow" occurs. Unsigned binary uses carry-out (CO), while two's complement uses OFL to determine
when "overflow" occurs.

¢ For unsigned binary operation, ACC8 can represent numbers between 0 and 255, inclusive. In add mode,
CO is active (High) when the sum exceeds the bounds of the adder/subtracter. In subtract mode, CO is an
active-Low borrow-out and goes Low when the difference exceeds the bounds. The carry-out (CO) is
not registered synchronously with the data outputs. CO always reflects the accumulation of the B inputs
(B3 : BO for ACC4). This allows the cascading of ACC8s by connecting CO of one stage to CI of the next
stage. An unsigned binary "overflow" that is always active-High can be generated by gating the ADD
signal and CO as follows:

unsigned overflow = CO XOR ADD
Ignore OFL in unsigned binary operation.

¢ For two's-complement operation, ACC8 represents numbers between -128 and +127, inclusive. If an addition
or subtraction operation result exceeds this range, the OFL output goes High. The overflow (OFL) is not
registered synchronously with the data outputs. OFL always reflects the accumulation of the B inputs (B3 :
B0 for ACC8) and the contents of the register, which allows cascading of ACC8s by connecting OFL of one
stage to CI of the next stage.

Ignore CO in two's-complement operation.

The synchronous reset (R) has priority over all other inputs, and when set to High, causes all outputs to go to
logic level zero during the Low-to-High clock (C) transition. Clock (C) transitions are ignored when clock
enable (CE) is Low.
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This design element is asynchronously cleared, outputs Low, when power is applied. For FPGA devices,
power-on conditions are simulated when global set/reset (GSR) is active. GSR defaults to active-High but can be
inverted by adding an inverter in front of the GSR input of the appropriate STARTUP_architecture symbol.

Logic Table
Input Output
R L CE ADD D Q
1 X X X X 0
0 1 X X Dn Dn
0 0 1 1 X QO0+Bn+CI
0 0 1 0 X QO0-Bn-CI
0 0 X X No Change

QO: Previous value of Q

Bn: Value of Data input B

CI: Value of input CI

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS5312).
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ADD16
Macro: 16-Bit Cascadable Full Adder with Carry-In, Carry-Out, and Overflow

Cl
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X4378

Intr oduction

This design element adds two words and a carry-in (CI), producing a sum output and carry-out (CO) or overflow
(OFL). The factors added are A15:A0, B15:B0 and CI, producing the sum output 515:50 and CO (or OFL).

Logic Table
Input Output
A B S
An Bn An+Bn+CI

CI: Value of input CL

Unsigned Binary Versus Two's Complement -This design element can operate on either 16-bit unsigned binary
numbers or 16-bit two's-complement numbers, respectively. If the inputs are interpreted as unsigned binary, the
result can be interpreted as unsigned binary. If the inputs are interpreted as two's complement, the output can be
interpreted as two's complement. The only functional difference between an unsigned binary operation and

a two's-complement operation is the way they determine when "overflow" occurs. Unsigned binary uses CO,
while two's-complement uses OFL to determine when "overflow" occurs. To interpret the inputs as unsigned
binary, follow the CO output. To interpret the inputs as two's complement, follow the OFL output.

Unsigned Binary Operation -For unsigned binary operation, this element represents numbers between 0 and
65535, inclusive. OFL is ignored in unsigned binary operation.

Two's-Complement Operation -For two's-complement operation, this element can represent numbers between
-32768 and +32767, inclusive. OFL is active (High) when the sum exceeds the bounds of the adder. CO is ignored
in two's-complement operation.

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS312).
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ADD4
Macro: 4-Bit Cascadable Full Adder with Carry-In, Carry-Out, and Overflow
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Intr oduction

This design element adds two words and a carry-in (CI), producing a sum output and carry-out (CO) or overflow
(OFL). The factors added are A3:AQ, B3:B0, and CI producing the sum output 53:50 and CO (or OFL).

Logic Table
Input Output
A B S
An Bn An+Bn+CI

CI: Value of input CI.

Unsigned Binary Versus Two's Complement -This design element can operate on either 4-bit unsigned binary
numbers or 4-bit two's-complement numbers, respectively. If the inputs are interpreted as unsigned binary, the
result can be interpreted as unsigned binary. If the inputs are interpreted as two's complement, the output can be
interpreted as two's complement. The only functional difference between an unsigned binary operation and

a two's-complement operation is the way they determine when "overflow" occurs. Unsigned binary uses CO,
while two's-complement uses OFL to determine when "overflow" occurs. To interpret the inputs as unsigned
binary, follow the CO output. To interpret the inputs as two's complement, follow the OFL output.

Unsigned Binary Operation -For unsigned binary operation, this element represents numbers from 0 to 15,
inclusive. OFL is ignored in unsigned binary operation.

Two's-Complement Operation -For two's-complement operation, this element can represent numbers between
-8 and +7, inclusive. OFL is active (High) when the sum exceeds the bounds of the adder. CO is ignored in
two's-complement operation.

Design Entry Method

This design element is only for use in schematics.

For More Information

® See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS5312).
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ADDS8
Macro: 8-Bit Cascadable Full Adder with Carry-In, Carry-Out, and Overflow

Cl
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S[7:0]

X4377
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Intr oduction

This design element adds two words and a carry-in (CI), producing a sum output and carry-out (CO) or overflow
(OFL). The factors added are A7:AQ, B7:B0, and CI, producing the sum output S7:50 and CO (or OFL).

Logic Table
Input Output
A B S
An Bn An+Bn+CI

CI: Value of input CL

Unsigned Binary Versus Two's Complement -This design element can operate on either 8-bit unsigned binary
numbers or 8-bit two's-complement numbers, respectively. If the inputs are interpreted as unsigned binary, the
result can be interpreted as unsigned binary. If the inputs are interpreted as two's complement, the output can be
interpreted as two's complement. The only functional difference between an unsigned binary operation and

a two's-complement operation is the way they determine when "overflow" occurs. Unsigned binary uses CO,
while two's-complement uses OFL to determine when "overflow" occurs. To interpret the inputs as unsigned
binary, follow the CO output. To interpret the inputs as two's complement, follow the OFL output.

Unsigned Binary Operation -For unsigned binary operation, this element represents numbers between 0 and
255, inclusive. OFL is ignored in unsigned binary operation.

Two's-Complement Operation -For two's-complement operation, this element can represent numbers between
-128 and +127, inclusive. OFL is active (High) when the sum exceeds the bounds of the adder. CO is ignored in
two's-complement operation.

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS5312).
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ADSU16
Macro: 16-Bit Cascadable Adder/Subtracter with Carry-In, Carry-Out, and Overflow

Cl

X4381

Intr oduction

When the ADD input is High, this element adds two 16-bit words (A15:A0 and B15:B0) and a carry-in (CI),
producing a 16-bit sum output (S15:50) and carry-out (CO) or overflow (OFL).

When the ADD input is Low, this element subtracts B15:B0 from A15:A0, producing a difference output and
a carry-out (CO) or an overflow (OFL).

In add mode, CO and CI are active-High. In subtract mode, CO and CI are active-Low. OFL is active-High in
add and subtract modes.

Logic Table
Input Output
ADD A B S
1 An Bn An+Bn+CI*
0 An Bn An-Bn-CI*
CI*: ADD =0, CI, CO active LOW
CI*: ADD =1, CI, CO active HIGH

Unsigned Binary Versus Two's Complement -This design element can operate on either 16-bit unsigned binary
numbers or 16-bit two's-complement numbers. If the inputs are interpreted as unsigned binary, the result

can be interpreted as unsigned binary. If the inputs are interpreted as two's complement, the output can be
interpreted as two's complement. The only functional difference between an unsigned binary operation and

a two's-complement operation is the way they determine when "overflow" occurs. Unsigned binary uses CO,
while two's complement uses OFL to determine when "overflow" occurs.

With adder/subtracters, either unsigned binary or two's-complement operations cause an overflow. If the
result crosses the overflow boundary, an overflow is generated. Similarly, when the result crosses the carry-out
boundary, a carry-out is generated.

Unsigned Binary Operation -For unsigned binary operation, this element can represent numbers between 0 and
65535, inclusive. In add mode, CO is active (High) when the sum exceeds the bounds of the adder/subtracter. In
subtract mode, CO is an active-Low borrow-out and goes Low when the difference exceeds the bounds.

An unsigned binary "overflow" that is always active-High can be generated by gating the ADD signal and CO
as follows:

unsigned overflow = CO XOR ADD

OFL is ignored in unsigned binary operation.

Spartan-3E Libraries Guide for Schematic Designs

UG618 (v14.7) October 2, 2013 www.xilinx.com 35


http://www.xilinx.com/about/feedback.html?docType=Libraries_Guide&docId=ug618&Title=Spartan-3E%20Libraries%20Guide%20for%20Schematic%20Designs&releaseVersion=14.7&docPage=35

Chapter 3: About Design Elements & XILINXe

Two's-Complement Operation -For two's-complement operation, this element can represent numbers between
-32768 and +32767, inclusive.

If an addition or subtraction operation result exceeds this range, the OFL output goes High. CO is ignored in
two's-complement operation.

Design Entry Method

This design element is only for use in schematics.

For More Information

® See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS5312).
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ADSU4
Macro: 4-Bit Cascadable Adder/Subtracter with Carry-In, Carry-Out, and Overflow
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Intr oduction

When the ADD input is High, this element adds two 4-bit words (A3:A0 and B3:B0) and a carry-in (CI),
producing a 4-bit sum output (S3:50) and a carry-out (CO) or an overflow (OFL).

When the ADD input is Low, this element subtracts B3:BO from A3:A0, producing a 4-bit difference output
(53:50) and a carry-out (CO) or an overflow (OFL).

In add mode, CO and CI are active-High. In subtract mode, CO and CI are active-Low. OFL is active-High in
add and subtract modes.

Logic Table
Input Output
ADD A B S
1 An Bn An+Bn+CI*
0 An Bn An-Bn-CI*
CI*: ADD =0, CI, CO active LOW
CI*: ADD =1, CI, CO active HIGH

Unsigned Binary Versus Two's Complement -This design element can operate on either 4-bit unsigned binary
numbers or 4-bit two's-complement numbers. If the inputs are interpreted as unsigned binary, the result

can be interpreted as unsigned binary. If the inputs are interpreted as two's complement, the output can be
interpreted as two's complement. The only functional difference between an unsigned binary operation and

a two's-complement operation is the way they determine when "overflow" occurs. Unsigned binary uses CO,
while two's complement uses OFL to determine when "overflow" occurs.

With adder/subtracters, either unsigned binary or two's-complement operations cause an overflow. If the
result crosses the overflow boundary, an overflow is generated. Similarly, when the result crosses the carry-out
boundary, a carry-out is generated.

Unsigned Binary Operation -For unsigned binary operation, ADSU4 can represent numbers between 0 and
15, inclusive. In add mode, CO is active (High) when the sum exceeds the bounds of the adder/subtracter. In
subtract mode, CO is an active-Low borrow-out and goes Low when the difference exceeds the bounds.

An unsigned binary "overflow" that is always active-High can be generated by gating the ADD signal and CO
as follows:
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unsigned overflow = CO XOR ADD
OFL is ignored in unsigned binary operation.

Two's-Complement Operation -For two's-complement operation, this element can represent numbers between
-8 and +7, inclusive.

If an addition or subtraction operation result exceeds this range, the OFL output goes High. CO is ignored in
two's-complement operation.

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS312).
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ADSUS8

Macro: 8-Bit Cascadable Adder/Subtracter with Carry-In, Carry-Out, and Overflow
Cl

X4380

Intr oduction

When the ADD input is High, this element adds two 8-bit words (A7:A0 and B7:B0) and a carry-in (CI),
producing, an 8-bit sum output (57:50) and carry-out (CO) or an overflow (OFL).

When the ADD input is Low, this element subtracts B7:B0 from A7:AQ, producing an 8-bit difference output
(57:50) and a carry-out (CO) or an overflow (OFL).

In add mode, CO and ClI are active-High. In subtract mode, CO and CI are active-Low. OFL is active-High in
add and subtract modes.

Logic Table
Input Output
ADD A B S
1 An Bn An+Bn+CT*
0 An Bn An-Bn-CT*

CI*: ADD =0, CI, CO active LOW
CI*: ADD =1, CI, CO active HIGH

Unsigned Binary Versus Two's Complement -This design element can operate on either 8-bit unsigned binary
numbers or 8-bit two's-complement numbers. If the inputs are interpreted as unsigned binary, the result

can be interpreted as unsigned binary. If the inputs are interpreted as two's complement, the output can be
interpreted as two's complement. The only functional difference between an unsigned binary operation and

a two's-complement operation is the way they determine when "overflow" occurs. Unsigned binary uses CO,
while two's complement uses OFL to determine when "overflow" occurs.

With adder/subtracters, either unsigned binary or two's-complement operations cause an overflow. If the
result crosses the overflow boundary, an overflow is generated. Similarly, when the result crosses the carry-out
boundary, a carry-out is generated.

Unsigned Binary Operation -For unsigned binary operation, this element can represent numbers between 0 and
255, inclusive. In add mode, CO is active (High) when the sum exceeds the bounds of the adder/subtracter. In
subtract mode, CO is an active-Low borrow-out and goes Low when the difference exceeds the bounds.

An unsigned binary "overflow" that is always active-High can be generated by gating the ADD signal and CO
as follows:

unsigned overflow = CO XOR ADD

OFL is ignored in unsigned binary operation.
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Two's-Complement Operation -For two's-complement operation, this element can represent numbers between
-128 and +127, inclusive.

If an addition or subtraction operation result exceeds this range, the OFL output goes High. CO is ignored in
two's-complement operation.

Design Entry Method

This design element is only for use in schematics.

For More Information

® See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS5312).
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AND12

Macro: 12- Input AND Gate with Non-Inverted Inputs
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AND12

X9459

Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Logic Table
Input Output
10 .. Iz (@)
All inputs are 1 1
Any single input is 0 0

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS312).
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AND16
Macro: 16- Input AND Gate with Non-Inverted Inputs

AND16

X9460

Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Logic Table
Input Output
10 ... Iz (©)
All inputs are 1 1
Any single input is 0 0

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS312).
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AND?2

Primitive: 2-Input AND Gate with Non-Inverted Inputs

AND2

X10723

Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Logic Table
Input Output
I0.. Iz (@)
All inputs are 1 1
Any single input is 0 0

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS312).
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AND2B1

Primitive: 2-Input AND Gate with 1 Inverted and 1 Non-Inverted Inputs

AND2B1
I
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X10724

Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS5312).
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AND2B2

Primitive: 2-Input AND Gate with Inverted Inputs

AND2B2
I
10

O

X10725

Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS312).
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AND3

Primitive: 3-Input AND Gate with Non-Inverted Inputs

AND3

I O

X10726

Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Logic Table
Input Output
10 ... Iz (©)
All inputs are 1 1
Any single input is 0 0

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS312).
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AND3B1

Primitive: 3-Input AND Gate with 1 Inverted and 2 Non-Inverted Inputs

AND3B1
12

I ©)
10

X10727

Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS312).
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AND3B2

Primitive: 3-Input AND Gate with 2 Inverted and 1 Non-Inverted Inputs

AND3B2
12

I (0]
10

X10728

Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS5312).
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AND3B3

Primitive: 3-Input AND Gate with Inverted Inputs

AND3B3

| °

X10729
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Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (D5312).
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AND4

Primitive: 4-Input AND Gate with Non-Inverted Inputs

AND4

o

X10730

Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Logic Table
Input Output
10.. Iz (@)
All inputs are 1 1
Any single input is 0 0

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS5312).
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AND4B1

Primitive: 4-Input AND Gate with 1 Inverted and 3 Non-Inverted Inputs

AND4B1
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X10731

Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS5312).
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ANDA4B2

Primitive: 4-Input AND Gate with 2 Inverted and 2 Non-Inverted Inputs

AND4B2

(o]

X10732

Intr oduction

AND elements implement logical conjunction. A High output (1) results only if all inputs are High (1). A Low (0)
output results if any inputs are Low (0).

AND functions of up to five inputs are available in any combination of inverting and non-inverting inputs. AND
functions of six to nine inputs, 12 inputs, and 16 inputs are available with noninverting inputs. To make some
or all inputs inverting, use external inverters. Because each input uses a CLB resource, replace functions with
unused inputs with functions having the appropriate number of inputs.

Design Entry Method

This design element is only for use in schematics.

For More Information

e See the Spartan-3 Generation FPGA User Guide (UG331).
e See the Spartan-3E FPGA Family Data Sheet (DS312).
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