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Preface

About This Guide

This Reference Guide provides indepth information on the blocks used in System
Generator. In addition, information on System Generator Utilities and Programmatic
Access is also provided.

Guide Contents

This Reference Guide contains the following topics:
e Xilinx Blockset

e Xilinx Reference Blockset

e XtremeDSP Kit

e System Generator Utilities

e Programmatic Access

System Generator PDF Doc Set

This Reference Guide can be found in the System Generator Help system and is also part of
the System Generator Doc Set that is provided in PDF format. The content of the doc set is
as follows:

e System Generator for DSP Getting Started Guide
e System Generator for DSP User Guide

e System Generator for DSP Reference Guide

Note: Hyperlinks across these PDF documents work only when the PDF files reside in the same
folder. After clicking a Hyperlink in the Adobe Reader, you can return to the previous page by pressing
the Alt key and the left arrow key («) at the same time.

Additional Resources

To find additional documentation, see the Xilinx website at:

http:/ /www.xilinx.com/support/documentation/index.htm.

To search the Answer Database of silicon, software, and IP questions and answers, or to
create a technical support WebCase, see the Xilinx website at:

http:/ /www.xilinx.com/support/ mysupport.htm.

System Generator for DSP Reference Guide www.xilinx.com 17
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Conventions

This document uses the following conventions. An example illustrates each convention.

Typographical

The following typographical conventions are used in this document:

Convention

Meaning or Use

Example

Courier font

Messages, prompts, and
program files that the system
displays

speed grade: - 100

Courier bold

Literal commands that you
enter in a syntactical statement

ngdbuild design_name

Helvetica bold

Commands that you select from |File & Open
a menu
Keyboard shortcuts Ctrl+C

Ttalic font

Variables in a syntax statement
for which you must supply
values

ngdbuild design_name

References to other manuals

See the Development System
Reference Guide for more
information.

Emphasis in text

If a wire is drawn so that it
overlaps the pin of a symbol,
the two nets are not connected.

Square brackets [ ]

An optional entry or parameter.
However, in bus specifications,
such asbus [7:01], they are
required.

ngdbuild [option name]
design name

Braces { } A list of items from which you |lowpwr ={on|off}
must choose one or more
Vertical bar | Separates items in a list of lowpwr ={on|off}

choices

Vertical ellipsis

Repetitive material that has
been omitted

IOB #1: Name
IOB #2: Name

QOuT’
CLKIN'

Horizontal ellipsis ...

Repetitive material that has
been omitted

allow block block_namelocl
loc2 ... locn;

Online Document

The following conventions are used in this document:

18
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Conventions

Convention

Meaning or Use

Example

Blue text

Cross-reference link to a
location in the current
document

See the topic “Additional
Resources” for details.

Refer to “Title Formats” in
Chapter 1 for details.

Red text

Cross-reference link to a
location in another document

See Figure 2-5 in the Virtex-II
Platform FPGA User Guide.

Blue, underlined text

Hyperlink to a website (URL)

Go to http://www.xilinx.com
for the latest speed files.
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Xilinx Blockset

Chapter 1

Organization of Blockset
Libraries

Common Options in Block
Parameter Dialog Boxes

Block Reference Pages

Xilinx LogiCORE Versions

Describes how the Xilinx blocks are organized into
libraries.

Describes block parameters that are common to most
blocks in the Xilinx blockset.

Alphabetical listing of the Xilinx blockset with
detailed descriptions of each block.

Lists the version numbers of the Xilinx
LogiCORE™(s) used in the Xilinx Blockset.
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Organization of Blockset Libraries

The Xilinx Blockset contains building blocks for constructing DSP and other digital
systems in FPGAs using Simulink. The blocks are grouped into libraries according to their
function, and some blocks with broad applicability (e.g., the Gateway I/O blocks) are
linked into multiple libraries. The following libraries are provided:

Library Description

Index Includes every block in the Xilinx Blockset.

Basic Element Blocks | Includes standard building blocks for digital logic

Communication Includes forward error correction and modulator blocks, commonly
Blocks used in digital communications systems

Control Logic Blocks Includes blocks for control circuitry and state machines

Data Type Blocks Includes blocks that convert data types (includes gateways)

DSP Blocks Includes Digital Signal Processing (DSP) blocks

Math Blocks Includes blocks that implement mathematical functions

Memory Blocks Includes blocks that implement and access memories

Shared Memory Includes blocks that implement and access Xilinx shared memories
Blocks

Tool Blocks Includes “Utility” blocks, e.g., code generation (System Generator

block), resource estimation, HDL co-simulation, etc

AXIl4 Blocks

Table 1-1: AXIl4 Blocks

Block Description

Complex Multiplier 4.0 | The Complex Multiplier 4.0 block implements AXI4-Stream
compliant, high-performance, optimized complex multipliers
for Virtex-6 and Spartan-6 devices based on user-specified
options.

DDS Compiler 5.0 The Xilinx DDS (Direct Digital Synthesizer) Compiler 5.0 block
implements high performance, optimized Phase Generation and
Phase to Sinusoid circuits with AXI4-Stream compliant
interfaces for Virtex-6 and Spartan-6 devices.

Fast Fourier Transform | The Xilinx Fast Fourier Transform 8.0 block implements the

8.0 Cooley-Tukey FFT algorithm, a computationally efficient
method for calculating the Discrete Fourier Transform (DFT). In
addition, the block provides an AXI4-Stream-compliant
interface for Virtex-6 and Spartan-6 devices.
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Table 1-1: AXl4 Blocks

Block

Description

FIR Compiler 6.0

The Xilinx FIR Compiler 6.0 block provides users with a way to
generate highly parameterizable, area-efficient, high-
performance FIR filters with an AXI4-Stream-compliant
interface for Virtex-6 and Spartan-6 devices.

FIR Compiler 6.1

The Xilinx FIR Compiler 6.1 block provides users with a way to
generate highly parameterizable, area-efficient, high-
performance FIR filters with an AXI4-Stream-compliant
interface for Virtex-6 and Spartan-6 devices.

Basic Element Blocks

Table 1-2: Basic Element Blocks

Block

Description

Addressable Shift
Register

The Xilinx Addressable Shift Register block is a variable-length
shift register in which any register in the delay chain can be
addressed and driven onto the output data port.

Assert

The Xilinx Assert block is used to assert a rate and /or a type on
a signal. This block has no cost in hardware and can be used to
resolve rates and/or types in situations where designer
intervention is required.

BitBasher

The Xilinx BitBasher block performs slicing, concatenation and
augmentation of inputs attached to the block.

Black Box

The System Generator Black Box block provides a way to
incorporate hardware description language (HDL) models into
System Generator.

Clock Enable Probe

The Xilinx Clock Enable (CE) Probe provides a mechanism for
extracting derived clock enable signals from Xilinx signals in
System Generator models.

Concat

The Xilinx Concat block performs a concatenation of n bit
vectors represented by unsigned integer numbers, i.e. n
unsigned numbers with binary points at position zero.

Constant

The Xilinx Constant block generates a constant that can be a
fixed-point value, a Boolean value, or a DSP48 instruction. This
block is similar to the Simulink constant block, but can be used
to directly drive the inputs on Xilinx blocks.

Convert

The Xilinx Convert block converts each input sample to a
number of a desired arithmetic type. For example, a number can

be converted to a signed (two's complement) or unsigned value.

Counter

The Xilinx Counter block implements a free running or count-
limited type of an up, down, or up/down counter. The counter
output can be specified as a signed or unsigned fixed-point
number.

Delay

The Xilinx Delay block implements a fixed delay of L cycles.

System Generator for DSP Reference Guide
UG638 (v 12.4) December 14, 2010

www.xilinx.com

23


http://www.xilinx.com

Chapter 1: Xilinx Blockset

& XILINX.

Table 1-2: Basic Element Blocks

Block

Description

Expression

The Xilinx Expression block performs a bitwise logical
expression.

Gateway In

The Xilinx Gateway In blocks are the inputs into the Xilinx
portion of your Simulink design. These blocks convert Simulink
integer, double and fixed-point data types into the System
Generator fixed-point type. Each block defines a top-level input
port in the HDL design generated by System Generator.

Gateway Out

Xilinx Gateway Out blocks are the outputs from the Xilinx
portion of your Simulink design. This block converts the System
Generator fixed-point data type into Simulink Double.

Inverter

The Xilinx Inverter block calculates the bitwise logical
complement of a fixed-point number. The block is implemented
as a synthesizable VHDL module.

LFSR

The Xilinx LFSR block implements a Linear Feedback Shift
Register (LFSR). This block supports both the Galois and
Fibonacci structures using either the XOR or XNOR gate and
allows a re-loadable input to change the current value of the
register at any time. The LFSR output and re-loadable input can
be configured as either serial or parallel ports

Logical

The Xilinx Logical block performs bitwise logical operations on
2,3, or 4 fixed-point numbers. Operands are zero padded and
sign extended as necessary to make binary point positions
coincide; then the logical operation is performed and the result
is delivered at the output port.

Mux

The Xilinx Mult block implements a multiplier. It computes the
product of the data on its two input ports, producing the result
on its output port.

Parallel to Serial

The Parallel to Serial block takes an input word and splits it into
N time-multiplexed output words where N is the ratio of
number of input bits to output bits. The order of the output can
be either least significant bit first or most significant bit first.

Register The Xilinx Register block models a D flip flop-based register,
having latency of one sample period.

Reinterpret The Xilinx Reinterpret block forces its output to a new type
without any regard for retaining the numerical value
represented by the input.

Relational The Xilinx Relational block implements a comparator.

Reset Generator

The Reset Generator block captures the user's reset signal that is
running at the system sample rate, and produces one or more
downsampled reset signal(s) running at the rates specified on
the block.

Serial to Parallel

The Serial to Parallel block takes a series of inputs of any size and
creates a single output of a specified multiple of that size. The
input series can be ordered either with the most significant word
first or the least significant word first.
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Table 1-2: Basic Element Blocks

Block Description

Slice The Xilinx Slice block allows you to slice off a sequence of bits
from your input data and create a new data value. This value is
presented as the output from the block. The output data type is
unsigned with its binary point at zero.

System Generator The System Generator block provides control of system and
simulation parameters, and is used to invoke the code generator.
The System Generator block is also refered to as the System
Generator “token” because of its unique role in the design. Every
Simulink model containing any element from the Xilinx Blockset
must contain at least one System Generator block (token). Once
a System Generator block is added to a model, it is possible to
specify how code generation and simulation should be handled.

Time Division The Xilinx Time Division Demultiplexer block accepts input
Demultiplexer serially and presents it to multiple outputs at a slower rate.
Time Division The Xilinx Time Division Multiplexer block multiplexes values
Multiplexer presented at input ports into a single faster rate output stream.
Up Sample The Xilinx Up Sample block increases the sample rate at the

point where the block is placed in your design. The output
sample period is 1/n, where lis the input sample period and n is
the sampling rate.

Communication Blocks

Table 1-3: Communication Blocks - FEC

Communication Block |Description

Convolution Encoder The Xilinx Convolution Encoder block implements an

7.0 encoder for convolution codes. Ordinarily used in tandem
with a Viterbi decoder, this block performs forward error
correction (FEC) in digital communication systems.

Depuncture The Xilinx Depuncture block allows you to insert an arbitrary
symbol into your input data at the location specified by the
depuncture code.

Interleaver The Xilinx Interleaver Deinterleaver block implements an
Deinterleaver 6.0 interleaver or a deinterleaver. An interleaver is a device that
rearranges the order of a sequence of input symbols. The
term symbol is used to describe a collection of bits. In some
applications, a symbol is a single bit. In others, a symbol is a
bus.

Puncture The Xilinx Puncture block removes a set of user-specified bits
from the input words of its data stream.

Reed-Solomon Decoder | The Reed-Solomon (RS) codes are block-based error
7.1 correcting codes with a wide range of applications in digital
communications and storage.
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Table 1-3: Communication Blocks - FEC

Communication Block |Description

Reed-Solomon Encoder | The Reed-Solomon (RS) codes are block-based error
7.1 correcting codes with a wide range of applications in digital
communications and storage.

VDMA Interface The VDMA (Video Direct Memory Access) Interface block is
a bit-accurate simulation model containing up to 4 AXI
VDMA IP LogiCORESs connected to an AXI interconnect and
external memory.

Control Logic Blocks

Table 1-4: Control Logic Blocks

Control Logic Block |Description

Black Box The System Generator Black Box block provides a way to
incorporate hardware description language (HDL) models into
System Generator.

Constant The Xilinx Constant block generates a constant that can be a fixed-
point value, a Boolean value, or a DSP48 instruction. This block is
similar to the Simulink constant block, but can be used to directly
drive the inputs on Xilinx blocks.

Counter The Xilinx Counter block implements a free running or count-
limited type of an up, down, or up/down counter. The counter
output can be specified as a signed or unsigned fixed-point number.

Dual Port RAM The Xilinx Dual Port RAM block implements a random access
memory (RAM). Dual ports enable simultaneous access to the
memory space at different sample rates using multiple data widths.

EDK Processor The EDK Processor block allows user logic developed in System
Generator to be attached to embedded processor systems created
using the Xilinx Embedded Development Kit (EDK).

Expression The Xilinx Expression block performs a bitwise logical expression.
FIFO The Xilinx FIFO block implements a FIFO memory queue.
Inverter The Xilinx Inverter block calculates the bitwise logical complement

of a fixed-point number. The block is implemented as a
synthesizable VHDL module.

Logical The Xilinx Logical block performs bitwise logical operations on 2, 3,
or 4 fixed-point numbers. Operands are zero padded and sign
extended as necessary to make binary point positions coincide; then
the logical operation is performed and the result is delivered at the
output port.
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Table 1-4: Control Logic Blocks

Control Logic Block

Description

MCode The Xilinx MCode block is a container for executing a user-supplied
MATLAB function within Simulink. A parameter on the block
specifies the M-function name. The block executes the M-code to
calculate block outputs during a Simulink simulation. The same
code is translated in a straightforward way into equivalent
behavioral VHDL/Verilog when hardware is generated.

Mux The Xilinx Mux block implements a multiplexer. The block has one
select input (type unsigned) and a user-configurable number of data
bus inputs, ranging from 2 to 1024.

PicoBlaze The Xilinx PicoBlaze Microcontroller block implements an

Microcontroller embedded 8-bit microcontroller using the PicoBlaze macro.

Register The Xilinx Register block models a D flip flop-based register, having
latency of one sample period.

Relational The Xilinx Relational block implements a comparator.

ROM The Xilinx ROM block is a single port read-only memory (ROM).

Shift The Xilinx Shift block performs a left or right shift on the input
signal. The result will have the same fixed-point container as that of
the input.

Single Port RAM The Xilinx Single Port RAM block implements a random access
memory (RAM) with one data input and one data output port.

Slice The Xilinx Slice block allows you to slice off a sequence of bits from

your input data and create a new data value. This value is presented
as the output from the block. The output data type is unsigned with
its binary point at zero.

Data Type Blocks

Table 1-5: Data Type Blocks

Data Type Block

Description

Concat The Xilinx Concat block performs a concatenation of n bit vectors
represented by unsigned integer numbers, i.e. n unsigned numbers
with binary points at position zero.

Convert The Xilinx Convert block converts each input sample to a number of

a desired arithmetic type. For example, a number can be converted
to a signed (two's complement) or unsigned value.

Gateway In

The Xilinx Gateway In blocks are the inputs into the Xilinx portion
of your Simulink design. These blocks convert Simulink integer,
double and fixed-point data types into the System Generator fixed-
point type. Each block defines a top-level input port in the HDL
design generated by System Generator.

Gateway Out

Xilinx Gateway Out blocks are the outputs from the Xilinx portion
of your Simulink design. This block converts the System Generator
fixed-point data type into Simulink Double.

System Generator for DSP Reference Guide
UG638 (v 12.4) December 14, 2010

www.xilinx.com 27



http://www.xilinx.com

Chapter 1: Xilinx Blockset & XILINX.

Table 1-5: Data Type Blocks

Data Type Block Description

Parallel to Serial The Parallel to Serial block takes an input word and splits it into N
time-multiplexed output words where N is the ratio of number of
input bits to output bits. The order of the output can be either least
significant bit first or most significant bit first.

Reinterpret The Xilinx Reinterpret block forces its output to a new type without
any regard for retaining the numerical value represented by the
input.

Scale The Xilinx Scale block scales its input by a power of two. The power

can be either positive or negative. The block has one input and one
output. The scale operation has the effect of moving the binary point
without changing the bits in the container

Serial to Parallel The Serial to Parallel block takes a series of inputs of any size and
creates a single output of a specified multiple of that size. The input
series can be ordered either with the most significant word first or
the least significant word first.

Shift The Xilinx Shift block performs a left or right shift on the input
signal. The result will have the same fixed-point container as that of
the input.

Slice The Xilinx Slice block allows you to slice off a sequence of bits from

your input data and create a new data value. This value is presented
as the output from the block. The output data type is unsigned with
its binary point at zero.

DSP Blocks

Table 1-6: DSP Blocks

DSP Block Description

CIC Compiler 2.0 The Xilinx CIC Compiler provides the ability to design and
implement Cascaded Integrator-Comb (CIC) filters for a variety
of Xilinx FPGA devices.

Complex Multiplier 3.1 The Xilinx Complex Multiplier block multiplies two complex
numbers.

Complex Multiplier 4.0 | The Complex Multiplier 4.0 block implements AXI4-Stream
compliant, high-performance, optimized complex multipliers
for Virtex-6 and Spartan-6 devices based on user-specified
options.

Convolution Encoder 7.0 | The Xilinx Convolution Encoder block implements an encoder
for convolution codes. Ordinarily used in tandem with a Viterbi
decoder, this block performs forward error correction (FEC) in
digital communication systems.

CORDIC 4.0 The Xilinx CORDIC 4.0 block implements a generalized
coordinate rotational digital computer (CORDIC) algorithm.
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Table 1-6: DSP Blocks

DSP Block

Description

DAFIR v9_0

The Xilinx DAFIR filter block implements a distributed
arithmetic finite-impulse response (FIR) digital filter, or a bank
of identical FIR filters (multichannel mode).

DDS Compiler 4.0

The Xilinx DDS Compiler block is a direct digital synthesizer,
also commonly called a numerically controlled oscillator (NCO).
The block uses a lookup table scheme to generate sinusoids. A
digital integrator (accumulator) generates a phase that is
mapped by the lookup table into the output sinusoidal
waveform.

DDS Compiler 5.0

The Xilinx DDS (Direct Digital Synthesizer) Compiler 5.0 block
implements high performance, optimized Phase Generation and
Phase to Sinusoid circuits with AXI4-Stream compliant
interfaces for Virtex-6 and Spartan-6 devices.

Divider Generator 3.0

The Xilinx Divider Generator 3.0 block creates a circuit for
integer division based on Radix-2 non-restoring division, or
High-Radix division with prescaling.

DSP48

The Xilinx DSP48 block is an efficient building block for DSP
applications that use Xilinx Virtex®-4 devices. The DSP48
combines an 18-bit by 18-bit signed multiplier with a 48-bit
adder and programmable mux to select the adder's input.

DSP48 Macro

The System Generator DSP48 Macro block provides a device
independent abstraction of the blocks DSP48, DSP48A, and
DSP48E. Using this block instead of using a technology-specific
DSP slice helps makes the design more portable between Xilinx
technologies.

DSP48 macro 2.0

The System Generator DSP48 macro 2.0 block provides a device
independent abstraction of the blocks DSP48, DSP48A, and
DSP48E. Using this block instead of using a technology-specific
DSP slice helps makes the design more portable between Xilinx
technologies.

DSP48A

The Xilinx DSP48A block is an efficient building block for DSP

applications that use Xilinx Spartan-3A DSP devices. For those

familiar with the DSP48 and the DSP48E, the DSP48A is a ‘light’
version of primitive.

DSP48E

The Xilinx DSP48E block is an efficient building block for DSP
applications that use Xilinx Virtex®-5 devices. The DSP48E
combines an 18-bit by 25-bit signed multiplier with a 48-bit
adder and programmable mux to select the adder's input.

Fast Fourier Transform
7.1

The Xilinx Fast Fourier Transform 7.1 block implements an
efficient algorithm for computing the Discrete Fourier Transform
(DFT).

Fast Fourier Transform
8.0

The Xilinx Fast Fourier Transform 8.0 block implements the
Cooley-Tukey FFT algorithm, a computationally efficient
method for calculating the Discrete Fourier Transform (DFT). In
addition, the block provides an AXI4-Stream-compliant
interface for Virtex-6 and Spartan-6 devices.
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Table 1-6: DSP Blocks

DSP Block

Description

FDATool

The Xilinx FDATool block provides an interface to the FDATool
software available as part of the MATLAB Signal Processing
Toolbox.

FIFO

The Xilinx FIFO block implements a FIFO memory queue.

FIR Compiler 5.0

The Xilinx FIR Compiler 5.0 block implements a Multiply
Accumulate-based or Distributed-Arithmetic FIR filter. It
accepts a stream of input data and computes filtered output with
a fixed delay, based on the filter configuration. The MAC-based
filter is implemented using cascaded Xtreme DSP slices when
available as shown in the figure below.

FIR Compiler 6.0

The Xilinx FIR Compiler 6.0 block provides users with a way to
generate highly parameterizable, area-efficient, high-
performance FIR filters with an AXI4-Stream-compliant
interface for Virtex-6 and Spartan-6 devices.

FIR Compiler 6.1

The Xilinx FIR Compiler 6.1 block provides users with a way to
generate highly parameterizable, area-efficient, high-
performance FIR filters with an AXI4-Stream-compliant
interface for Virtex-6 and Spartan-6 devices.

LFSR

The Xilinx LFSR block implements a Linear Feedback Shift
Register (LFSR). This block supports both the Galois and
Fibonacci structures using either the XOR or XNOR gate and
allows a re-loadable input to change the current value of the
register at any time. The LFSR output and re-loadable input can
be configured as either serial or parallel ports

Opmode

The Xilinx Opmode block generates a constant that is a DSP48 or
DSP48E instruction. The instruction is an 11-bit value for the
DSP48 or an 15-bit value for the DSP48E. The instruction consists
of the opmode, carry-in, carry-in select and either the subtract or
alumode bits (depending upon the selection of DSP48 or
DSP48E).

Index Blocks

Table 1-7: Index Blocks

Index Block Description

Accumulator The Xilinx Accumulator block implements an adder or subtractor-
based scaling accumulator.

Addressable Shift The Xilinx Addressable Shift Register block is a variable-length shift

Register register in which any register in the delay chain can be addressed
and driven onto the output data port.

AddSub The Xilinx AddSub block implements an adder/subtractor. The
operation can be fixed (Addition or Subtraction) or changed
dynamically under control of the sub mode signal.
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Table 1-7: Index Blocks

Index Block Description

Assert The Xilinx Assert block is used to assert a rate and/or a type on a
signal. This block has no cost in hardware and can be used to resolve
rates and/or types in situations where designer intervention is
required.

BitBasher The Xilinx BitBasher block performs slicing, concatenation and
augmentation of inputs attached to the block.

Black Box The System Generator Black Box block provides a way to
incorporate hardware description language (HDL) models into
System Generator.

ChipScope The Xilinx ChipScope™ block enables run-time debugging and
verification of signals within an FPGA.

CIC Compiler 2.0 The Xilinx CIC Compiler provides the ability to design and
implement Cascaded Integrator-Comb (CIC) filters for a variety of
Xilinx FPGA devices.

Clock Enable Probe The Xilinx Clock Enable (CE) Probe provides a mechanism for
extracting derived clock enable signals from Xilinx signals in System
Generator models.

Clock Probe The Xilinx Clock Probe generates a double-precision representation
of a clock signal with a period equal to the Simulink system period.

CMult The Xilinx CMult block implements a gain operator, with output
equal to the product of its input by a constant value. This value can
be a MATLAB expression that evaluates to a constant.

Complex Multiplier The Xilinx Complex Multiplier block multiplies two complex
3.1 numbers.

Complex Multiplier The Complex Multiplier 4.0 block implements AXI4-Stream
4.0 compliant, high-performance, optimized complex multipliers for
Virtex-6 and Spartan-6 devices based on user-specified options.

Concat The Xilinx Concat block performs a concatenation of n bit vectors
represented by unsigned integer numbers, i.e. n unsigned numbers
with binary points at position zero.

Configurable The Xilinx Configurable Subsystem Manager extends Simulink's
Subsystem Manager | configurable subsystem capabilities to allow a subsystem
configurations to be selected for hardware generation as well as for
simulation.

Constant The Xilinx Constant block generates a constant that can be a fixed-
point value, a Boolean value, or a DSP48 instruction. This block is
similar to the Simulink constant block, but can be used to directly
drive the inputs on Xilinx blocks.

Convert The Xilinx Convert block converts each input sample to a number of
a desired arithmetic type. For example, a number can be converted
to a signed (two's complement) or unsigned value.
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Table 1-7:

Index Blocks

Index Block

Description

Convolution Encoder
7.0

The Xilinx Convolution Encoder block implements an encoder for
convolution codes. Ordinarily used in tandem with a Viterbi
decoder, this block performs forward error correction (FEC) in
digital communication systems.

CORDIC 4.0

The Xilinx CORDIC 4.0 block implements a generalized coordinate
rotational digital computer (CORDIC) algorithm.

Counter

The Xilinx Counter block implements a free running or count-
limited type of an up, down, or up/down counter. The counter
output can be specified as a signed or unsigned fixed-point number.

DAFIR v9_0

The Xilinx DAFIR filter block implements a distributed arithmetic
finite-impulse response (FIR) digital filter, or a bank of identical FIR
filters (multichannel mode).

DDS Compiler 4.0

The Xilinx DDS Compiler block is a direct digital synthesizer, also
commonly called a numerically controlled oscillator (NCO). The
block uses a lookup table scheme to generate sinusoids. A digital
integrator (accumulator) generates a phase that is mapped by the
lookup table into the output sinusoidal waveform.

DDS Compiler 5.0

The Xilinx DDS (Direct Digital Synthesizer) Compiler 5.0 block
implements high performance, optimized Phase Generation and
Phase to Sinusoid circuits with AXI4-Stream compliant interfaces
for Virtex-6 and Spartan-6 devices.

Delay

The Xilinx Delay block implements a fixed delay of L cycles.

Depuncture

The Xilinx Depuncture block allows you to insert an arbitrary
symbol into your input data at the location specified by the
depuncture code.

Divider Generator 3.0

The Xilinx Divider Generator 3.0 block creates a circuit for integer
division based on Radix-2 non-restoring division, or High-Radix
division with prescaling.

Down Sample

The Xilinx Down Sample block reduces the sample rate at the point
where the block is placed in your design.

DSP48

The Xilinx DSP48 block is an efficient building block for DSP
applications that use Xilinx Virtex®-4 devices. The DSP48 combines
an 18-bit by 18-bit signed multiplier with a 48-bit adder and
programmable mux to select the adder's input.

DSP48 Macro

The System Generator DSP48 Macro block provides a device
independent abstraction of the blocks DSP48, DSP48A, and DSP48E.
Using this block instead of using a technology-specific DSP slice
helps makes the design more portable between Xilinx technologies.

DSP48 macro 2.0

The System Generator DSP48 macro 2.0 block provides a device
independent abstraction of the blocks DSP48, DSP48A, and DSP48E.
Using this block instead of using a technology-specific DSP slice
helps makes the design more portable between Xilinx technologies.
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Table 1-7: Index Blocks

Index Block

Description

DSP48A

The Xilinx DSP48A block is an efficient building block for DSP
applications that use Xilinx Spartan-3A DSP devices. For those
familiar with the DSP48 and the DSP48E, the DSP48A is a ‘light’
version of primitive.

DSP48E

The Xilinx DSP48E block is an efficient building block for DSP
applications that use Xilinx Virtex®-5 devices. The DSP48E
combines an 18-bit by 25-bit signed multiplier with a 48-bit adder
and programmable mux to select the adder's input.

Dual Port RAM

The Xilinx Dual Port RAM block implements a random access
memory (RAM). Dual ports enable simultaneous access to the
memory space at different sample rates using multiple data widths.

EDK Processor

The EDK Processor block allows user logic developed in System
Generator to be attached to embedded processor systems created
using the Xilinx Embedded Development Kit (EDK).

Expression

The Xilinx Expression block performs a bitwise logical expression.

Fast Fourier
Transform 7.1

The Xilinx Fast Fourier Transform 7.1 block implements an efficient
algorithm for computing the Discrete Fourier Transform (DFT).

Fast Fourier
Transform 8.0

The Xilinx Fast Fourier Transform 8.0 block implements the Cooley-
Tukey FFT algorithm, a computationally efficient method for
calculating the Discrete Fourier Transform (DFT). In addition, the
block provides an AXI4-Stream-compliant interface for Virtex-6 and
Spartan-6 devices.

FDATool

The Xilinx FDATool block provides an interface to the FDATool
software available as part of the MATLAB Signal Processing
Toolbox.

FIFO

The Xilinx FIFO block implements a FIFO memory queue.

FIR Compiler 5.0

The Xilinx FIR Compiler 5.0 block implements a Multiply
Accumulate-based or Distributed-Arithmetic FIR filter. It accepts a
stream of input data and computes filtered output with a fixed
delay, based on the filter configuration. The MAC-based filter is
implemented using cascaded Xtreme DSP slices when available as
shown in the figure below.

FIR Compiler 6.0

The Xilinx FIR Compiler 6.0 block provides users with a way to
generate highly parameterizable, area-efficient, high-performance
FIR filters with an AXI4-Stream-compliant interface for Virtex-6 and
Spartan-6 devices.

FIR Compiler 6.1

The Xilinx FIR Compiler 6.1 block provides users with a way to
generate highly parameterizable, area-efficient, high-performance
FIR filters with an AXI4-Stream-compliant interface for Virtex-6 and
Spartan-6 devices.

From FIFO

The Xilinx FIFO block implements a FIFO memory queue.

From Register

The Xilinx From Register block implements the trailing half of a D
flip-flop based register. The physical register can be shared among
two designs or two portions of the same design.
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Table 1-7: Index Blocks

Index Block

Description

Gateway In

The Xilinx Gateway In blocks are the inputs into the Xilinx portion
of your Simulink design. These blocks convert Simulink integer,
double and fixed-point data types into the System Generator fixed-
point type. Each block defines a top-level input port in the HDL
design generated by System Generator.

Gateway Out

Xilinx Gateway Out blocks are the outputs from the Xilinx portion
of your Simulink design. This block converts the System Generator
fixed-point data type into Simulink Double.

Indeterminate Probe

The output of the Xilinx Indeterminate Probe indicates whether the
input data is indeterminate (MATLAB value NaN). An
indeterminate data value corresponds to a VHDL indeterminate
logic data value of 'X".

Interleaver
Deinterleaver 6.0

The Xilinx Interleaver Deinterleaver block implements an
interleaver or a deinterleaver. An interleaver is a device that
rearranges the order of a sequence of input symbols. The term
symbol is used to describe a collection of bits. In some applications,
a symbol is a single bit. In others, a symbol is a bus.

Inverter

The Xilinx Inverter block calculates the bitwise logical complement
of a fixed-point number. The block is implemented as a
synthesizable VHDL module.

JTAG Co-Simulation

The Xilinx JTAG Co-Simulation block allows you to perform
hardware co-simulation using JTAG and a Parallel Cable IV or
Platform USB. The JTAG hardware co-simulation interface takes
advantage of the ubiquity of JTAG to extend System Generator's
hardware in the simulation loop capability to numerous other FPGA
platforms.

LFSR

The Xilinx LFSR block implements a Linear Feedback Shift Register
(LFSR). This block supports both the Galois and Fibonacci structures
using either the XOR or XNOR gate and allows a re-loadable input
to change the current value of the register at any time. The LFSR
output and re-loadable input can be configured as either serial or
parallel ports

Logical

The Xilinx Logical block performs bitwise logical operations on 2, 3,
or 4 fixed-point numbers. Operands are zero padded and sign
extended as necessary to make binary point positions coincide; then
the logical operation is performed and the result is delivered at the
output port.

MCode

The Xilinx MCode block is a container for executing a user-supplied
MATLAB function within Simulink. A parameter on the block
specifies the M-function name. The block executes the M-code to
calculate block outputs during a Simulink simulation. The same
code is translated in a straightforward way into equivalent
behavioral VHDL/ Verilog when hardware is generated.
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Index Block

Description

ModelSim

The System Generator Black Box block provides a way to
incorporate existing HDL files into a model. When the model is
simulated, co-simulation can be used to allow black boxes to
participate. The ModelSim HDL co-simulation block configures and
controls co-simulation for one or several black boxes.

Mult

The Xilinx Mult block implements a multiplier. It computes the
product of the data on its two input ports, producing the result on
its output port.

Multiple Subsystem
Generator

The Xilinx Multiple Subsystem Generator block wires two or more
System Generator designs into a single top-level HDL component
thatincorporates multiple clock domains. This top-level component
includes the logic associated with each System Generator design
and additional logic to allow the designs to communicate with one
another.

Mux

The Xilinx Mux block implements a multiplexer. The block has one
select input (type unsigned) and a user-configurable number of data
bus inputs, ranging from 2 to 1024.

Negate

The Xilinx Negate block computes the arithmetic negation (two's
complement) of its input. The block can be implemented either as a
Xilinx LogiCORE™ or as a synthesizable VHDL module.

Network-based

The Xilinx Network-based Ethernet Co-Simulation block provides

Ethernet Co- an interface to perform hardware co-simulation through an Ethernet
Simulation connection over the IPv4 network infrastructure.
Opmode The Xilinx Opmode block generates a constant that is a DSP48 or

DSP48E instruction. The instruction is an 11-bit value for the DSP48
or an 15-bit value for the DSP48E. The instruction consists of the
opmode, carry-in, carry-in select and either the subtract or alumode
bits (depending upon the selection of DSP48 or DSP4S8E).

Parallel to Serial

The Parallel to Serial block takes an input word and splits it into N
time-multiplexed output words where N is the ratio of number of
input bits to output bits. The order of the output can be either least
significant bit first or most significant bit first.

Pause Simulation

The Xilinx Pause Simulation block pauses the simulation when the
input is non-zero. The block accepts any Xilinx signal type as input.

PicoBlaze Instruction
Display

The PicoBlaze Instruction Display block takes an encoded 18 bit
PicoBlaze instruction and a 10 bit address and displays the decoded
instruction and the program counter on the block icon. This feature
is useful when debugging PicoBlaze designs and can be used in
conjunction with the Single-Step Simulation block to step through
each instruction.

PicoBlaze
Microcontroller

The Xilinx PicoBlaze Microcontroller block implements an
embedded 8-bit microcontroller using the PicoBlaze macro.

Point-to-point
Ethernet Co-
Simulation

The Xilinx Point-to-point Ethernet Co-Simulation block provides an
interface to perform hardware co-simulation through a raw
Ethernet connection.
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Index Block Description

Puncture The Xilinx Puncture block removes a set of user-specified bits from
the input words of its data stream.

Reed-Solomon The Reed-Solomon (RS) codes are block-based error correcting
Decoder 7.1 codes with a wide range of applications in digital communications
and storage.

Reed-Solomon The Reed-Solomon (RS) codes are block-based error correcting
Encoder 7.1 codes with a wide range of applications in digital communications
and storage.

Register The Xilinx Register block models a D flip flop-based register, having
latency of one sample period.

Reinterpret The Xilinx Reinterpret block forces its output to a new type without
any regard for retaining the numerical value represented by the
input.

Relational The Xilinx Relational block implements a comparator.

Reset Generator The Reset Generator block captures the user's reset signal that is

running at the system sample rate, and produces one or more
downsampled reset signal(s) running at the rates specified on the
block.

Resource Estimator The Xilinx Resource Estimator block provides fast estimates of
FPGA resources required to implement a System Generator
subsystem or model.

ROM The Xilinx ROM block is a single port read-only memory (ROM).

Sample Time The Sample Time block reports the normalized sample period of its
input. A signal's normalized sample period is not equivalent to its
Simulink absolute sample period. In hardware, this block is
implemented as a constant.

Scale The Xilinx Scale block scales its input by a power of two. The power
can be either positive or negative. The block has one input and one
output. The scale operation has the effect of moving the binary point
without changing the bits in the container

Serial to Parallel The Serial to Parallel block takes a series of inputs of any size and
creates a single output of a specified multiple of that size. The input
series can be ordered either with the most significant word first or
the least significant word first.

Shared Memory The Xilinx Shared Memory block implements a random access
memory (RAM) that can be shared among multiple designs or
sections of a design.

Shared Memory Read | The Xilinx Shared Memory Read block provides a high-speed
interface for reading data from a Xilinx shared memory object. Both
FIFO and lockable shared memory objects are supported by the
block.
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Shared Memory Write | The Xilinx Shared Memory Write block provides a high-speed
interface for writing data into a Xilinx shared memory object. Both
FIFO and lockable shared memory objects are supported by the
block.

Shift The Xilinx Shift block performs a left or right shift on the input
signal. The result will have the same fixed-point container as that of
the input.

Simulation The Simulation Multiplexer has been deprecated in System

Multiplexer Generator.

Single Port RAM The Xilinx Single Port RAM block implements a random access

memory (RAM) with one data input and one data output port.

Single-Step
Simulation

The Xilinx Single-Step Simulation block pauses the simulation each
clock cycle when in single-step mode.

Slice

The Xilinx Slice block allows you to slice off a sequence of bits from
your input data and create a new data value. This value is presented
as the output from the block. The output data type is unsigned with
its binary point at zero.

System Generator

The System Generator block provides control of system and
simulation parameters, and is used to invoke the code generator.
The System Generator block is also refered to as the System
Generator “token” because of its unique role in the design. Every
Simulink model containing any element from the Xilinx Blockset
must contain at least one System Generator block (token). Once a
System Generator block is added to a model, it is possible to specify
how code generation and simulation should be handled.

Threshold

The Xilinx Threshold block tests the sign of the input number. If the
input number is negative, the output of the block is -1; otherwise,
the output is 1. The output is a signed fixed-point integer that is 2
bits long. The block has one input and one output.

Time Division
Demultiplexer

The Xilinx Time Division Demultiplexer block accepts input serially
and presents it to multiple outputs at a slower rate.

Time Division

The Xilinx Time Division Multiplexer block multiplexes values

Multiplexer presented at input ports into a single faster rate output stream.

To FIFO The Xilinx To FIFO block implements the leading half of a first-in-
first-out memory queue.

To Register The Xilinx To Register block implements the leading half of a D flip-
flop based register, having latency of one sample period. The
register can be shared among multiple designs or sections of a
design.

Toolbar The Xilinx Toolbar block provides quick access to several useful

utilities in System Generator. The Toolbar simplifies the use of the
zoom feature in Simulink and adds new auto layout and route
capabilities to Simulink models.
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Index Block Description

Up Sample The Xilinx Up Sample block increases the sample rate at the point
where the block is placed in your design. The output sample period
is1/n, where | is the input sample period and n is the sampling rate.

VDMA Interface The VDMA (Video Direct Memory Access) Interface block is a bit-
accurate simulation model containing up to 4 AXI VDMA IP
LogiCOREs connected to an AXI interconnect and external memory.

WaveScope The System Generator WaveScope block provides a powerful and

easy-to-use waveform viewer for analyzing and debugging System
Generator designs.

Math Blocks

Table 1-8: Math Blocks

Math Block Description

Accumulator The Xilinx Accumulator block implements an adder or subtractor-
based scaling accumulator.

AddSub The Xilinx AddSub block implements an adder/subtractor. The
operation can be fixed (Addition or Subtraction) or changed
dynamically under control of the sub mode signal.

CMult The Xilinx CMult block implements a gain operator, with output
equal to the product of its input by a constant value. This value can
be a MATLAB expression that evaluates to a constant.

Complex Multiplier The Xilinx Complex Multiplier block multiplies two complex

3.1 numbers.

Complex Multiplier The Complex Multiplier 4.0 block implements AXI4-Stream

4.0 compliant, high-performance, optimized complex multipliers for
Virtex-6 and Spartan-6 devices based on user-specified options.

Constant The Xilinx Constant block generates a constant that can be a fixed-
point value, a Boolean value, or a DSP48 instruction. This block is
similar to the Simulink constant block, but can be used to directly
drive the inputs on Xilinx blocks.

Convert The Xilinx Convert block converts each input sample to a number of
a desired arithmetic type. For example, a number can be converted
to a signed (two's complement) or unsigned value.

CORDIC 4.0 The Xilinx CORDIC 4.0 block implements a generalized coordinate
rotational digital computer (CORDIC) algorithm.

Counter The Xilinx Counter block implements a free running or count-

limited type of an up, down, or up/down counter. The counter
output can be specified as a signed or unsigned fixed-point number.

Divider Generator 3.0

The Xilinx Divider Generator 3.0 block creates a circuit for integer
division based on Radix-2 non-restoring division, or High-Radix
division with prescaling.
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Table 1-8: Math Blocks

Math Block

Description

Expression

The Xilinx Expression block performs a bitwise logical expression.

Inverter

The Xilinx Inverter block calculates the bitwise logical complement
of a fixed-point number. The block is implemented as a
synthesizable VHDL module.

Logical

The Xilinx Logical block performs bitwise logical operations on 2, 3,
or 4 fixed-point numbers. Operands are zero padded and sign
extended as necessary to make binary point positions coincide; then
the logical operation is performed and the result is delivered at the
output port.

MCode

The Xilinx MCode block is a container for executing a user-supplied
MATLAB function within Simulink. A parameter on the block
specifies the M-function name. The block executes the M-code to
calculate block outputs during a Simulink simulation. The same
code is translated in a straightforward way into equivalent
behavioral VHDL/Verilog when hardware is generated.

Mult

The Xilinx Mult block implements a multiplier. It computes the
product of the data on its two input ports, producing the result on
its output port.

Negate

The Xilinx Negate block computes the arithmetic negation (two's
complement) of its input. The block can be implemented either as a
Xilinx LogiCORE™ or as a synthesizable VHDL module.

Reinterpret

The Xilinx Reinterpret block forces its output to a new type without
any regard for retaining the numerical value represented by the
input.

Relational

The Xilinx Relational block implements a comparator.

Scale

The Xilinx Scale block scales its input by a power of two. The power
can be either positive or negative. The block has one input and one
output. The scale operation has the effect of moving the binary point
without changing the bits in the container

Shift

The Xilinx Shift block performs a left or right shift on the input
signal. The result will have the same fixed-point container as that of
the input.

Threshold

The Xilinx Threshold block tests the sign of the input number. If the
input number is negative, the output of the block is -1; otherwise,
the output is 1. The output is a signed fixed-point integer that is 2
bits long. The block has one input and one output.
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Table 1-9: Memory Blocks

Math Block Description
Addressable Shift The Xilinx Addressable Shift Register block is a variable-length shift
Register register in which any register in the delay chain can be addressed

and driven onto the output data port.

Delay The Xilinx Delay block implements a fixed delay of L cycles.

Dual Port RAM The Xilinx Dual Port RAM block implements a random access
memory (RAM). Dual ports enable simultaneous access to the
memory space at different sample rates using multiple data widths.

LFSR The Xilinx LFSR block implements a Linear Feedback Shift Register
(LFSR). This block supports both the Galois and Fibonacci structures
using either the XOR or XNOR gate and allows a re-loadable input
to change the current value of the register at any time. The LFSR
output and re-loadable input can be configured as either serial or

parallel ports
Register The Xilinx Register block models a D flip flop-based register, having
latency of one sample period.
ROM The Xilinx ROM block is a single port read-only memory (ROM).
Shared Memory The Xilinx Shared Memory block implements a random access

memory (RAM) that can be shared among multiple designs or
sections of a design.

Single Port RAM The Xilinx Single Port RAM block implements a random access
memory (RAM) with one data input and one data output port.

VDMA Interface The VDMA (Video Direct Memory Access) Interface block is a bit-
accurate simulation model containing up to 4 AXI VDMA IP
LogiCOREs connected to an AXI interconnect and external memory.

Shared Memory Blocks

Table 1-10: Shared Memory Blocks

Shared Memory Block Description

From FIFO The Xilinx From FIFO block implements the trailing half of a first-
in-first-out memory queue.

From Register The Xilinx From Register block implements the trailing half of a D
flip-flop based register. The physical register can be shared among
two designs or two portions of the same design.

Multiple Subsystem The Xilinx Multiple Subsystem Generator block wires two or more
Generator System Generator designs into a single top-level HDL component
that incorporates multiple clock domains. This top-level component
includes the logic associated with each System Generator design
and additional logic to allow the designs to communicate with one
another.
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