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The Advanced
Blockset

Key Features
and Differences
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This user guide introduces the DSP Builder Advanced Blockset, including
the key differences between the DSP Builder standard and advanced
blocksets with advice about when to use each blockset. It also provides
information about interoperability between the blocksets and with other
tools.

The DSP Builder Advanced Blockset consists of a number of Simulink
libraries that allow you to implement DSP designs quickly and easily. The
blockset is based on a high level synthesis technology that optimizes the
high level, untimed netlist into low level, pipelined hardware targeted to
your chosen FPGA device and chosen clock rate. The hardware is written
out as plain text VHDL, along with scripts that integrate with the Quartus
II software and the ModelSim simulator.

The combinations of these features allows you to create a design without
needing intimate device knowledge, and then generate a high quality
implementation that runs on a variety of FPGA families with different
hardware architectures.

By specifying your desired clock frequency you can solve timing closure
issues by generating RTL that is pipelined to meet your goal. Filters
within the blockset automatically use a high clock rate to increase folding,
and reduce hardware size.

Example designs are provided as a starting point and to illustrate the
design possibilities.

The DSP Builder standard and advanced blocksets are useful in different
circumstances and should normally be used independently.

When to Use the Advanced Blockset

If you have a streaming algorithm characterized by continuous data
streams and occasional control then the Advanced blockset is ideal.
Examples of this type of design are found in RF cards, where chains of
filters are used.
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Key Features and Differences

If you want to port your design to different device families, or perform
various high level resource trade-offs such as hard versus soft multipliers
then the advanced blockset is also a good choice.

For information about how you can control these trade-offs, refer to the
Control Block section in the DSP Builder Advanced Blockset User Guide.

If you want to create designs running at very high clock frequencies, then
the advance blockset can help by performing just the right amount of
pipelining to meet your timing goal.

The advanced blockset is split into two main libraries - ModelIP and
ModelPrim. These are useful in the following circumstances:

B ModelIP: The ModelIP library consists of a set of multichannel,
multirate filters, mixers and a numerically controlled oscillator
(NCO) that allow you to quickly create designs for digital front end
applications. Several implementation examples including up and
down converters are provided.

B ModelPrim: The ModelPrim library allows you to create fast
efficient designs captured in the behavioral domain rather than the
implementation domain. For example, you can use a delay block and
let the tool decide how to implement that delay.

When to Use the Standard Blockset

If you care about exact cycle-accurate behavior, then you should use the
standard blockset. The standard blockset is more suitable for managing
multiple clock domains for example, when interfacing to external logic.

If you are very familiar with the device architecture and want to access
certain detailed device features then this would also be a good choice. If
your design is very control rich with many state machines then use the
standard blockset.

When to Combine the Advanced and Standard Blocksets

There may be parts of your design that are typical of both design styles.
If this is the case, then you can use both blocksets in subsystems of the
same overall design.

«®  For more information about the advanced blockset, refer to the DSP
Builder Advanced Blockset Reference Manual and the DSP Builder Advanced
Blockset User Guide. For more information about the standard blockset,
refer to the DSP Builder Reference Manual and the DSP Builder User Guide.
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DSP Builder is integrated with the MATLAB/Simulink tools from The
MathWorks and with the Altera Quartus® II software which must be
available on your workstation before you install DSP Builder.

For full system requirements, refer to the Quartus II Installation &
Licensing for Windows manual on the Altera Literature website at:
www.altera.com/literature/lit-qts.jsp

[l=~  DSP Builder is not currently available for UNIX or Linux
workstations.

Table 2-1 lists the tool dependencies for the v8.0, v7.2, and v7.1 releases.

Table 2-1. DSP Builder Tool Dependencies

Software Versions
DSP Builder 8.0 7.2, 7.1or
7.2 SP1, 7.1 SP1
7.2 SP2, or
7.2 SP3
Quartus 1 8.0 7.2, 7.1or
7.2 SP1, 7.1 SP1
7.2 SP2, or
7.2 SP3
The MathWorks R2006a, R14 SP3, R14 SP3,
(MATLAB/Simulink) R2006b, R2006a, R2006a,
Note (1), Note (2), Note (3) | R2007a, R2006b, or R2006b, or
R2007b, or R2007a R2007a
R2008a
ModelSim® 6.1d to 6.1g 6.1d to 6.1g 6.1d to 6.1g

Notes to Table 2-1:

(1) Only 32-bit versions of The MathWorks release are currently supported.

(2) DSP Builder does not work with MATLAB in read only mode. If error messages
are issued while creating board components during the DSP Builder installation,
re-install MATLAB with the READ ONLY option unchecked.

(3) The DSP Builder Advanced blockset uses Simulink fixed-point types for all
operations and requires licensed versions of the Simulink Fixed Point blockset
and Fixed-Point Toolbox. The Signal Processing Blockset and Communications
Blockset are also recommended and are used in the demonstration designs.
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Obtain & Install DSP Builder

Obtain & Install Before you can use DSP Builder, you must obtain the files and install
. them on your computer. DSP Builder can be installed from the QuartusII,
DSP Bu | Ider 8.0 DVD, or downloaded from the Altera web site.

'~  The following instructions describe downloading and installing

DSP Builder. If you already have installed DSP Builder from the
DVD, skip to “DSP Builder Directory Structure” on page 2-3.

Download DSP Builder

If you have Internet access, you can download DSP Builder from Altera’s
web site at www.altera.com. Follow the instructions below to obtain DSP
Builder from the Internet.

If you do not have Internet access, contact your local Altera representative
to obtain the Quartus II version 8.0 DVD.

1. Point your web browser to www.altera.com/products/software/
2. Click on DSP Builder and then the link to Download DSP Builder.
3. Fill out the registration form and click Submit Request.

4. Read the Altera license agreement. Turn on the I have read the
license agreement check box and click Proceed to Final Step.

5. Follow the instructions on the download and installation page to
download the executable and save it to your hard disk.

Install DSP Builder

= The MATLAB, Simulink and Quartus II software must be
installed before you install DSP Builder.

Follow these steps to install DSP Builder on a computer running a
supported version of the Windows operating system:

1. Close the following software if it is running on your computer:
e The Quartus II software
e The MATLAB and Simulink tools
e The ModelSim simulator

2. Choose Run (Windows Start menu).

3. Type <path>\DSPBui lder-v8.0.exe, where <path> is the
location of the downloaded file.
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Installation

4. Click OK. The DSP Builder v8.0 - InstallShield Wizard dialog box
appears.

5. Follow the on-line instructions to install a new copy of the product.
Note that you are prompted for the locations of the Quartus II and
MATLAB software you want to use with DSP Builder. You can also
choose whether to install the standard, advanced or both blocksets.

MATLAB is invoked in a minimized window during the install.
The transcript may include a number of entity creation error
messages but these can be ignored and all components should
be correctly initialized.

DSP Builder Directory Structure

The DSP Builder installation program copies files into the directories

shown in Figure 2-1 where <path> is the installation directory which
contains the Quartus II software. The default installation directory on
Windows is c:\altera\80\ quartus.

Figure 2-1. DSP Builder Directory Structure

B <path>
Installation directory containg the Quartus Il software.
+—f dsp_builder
Contains the DSP Builder standard toolset.
M bin

Contains binary files, m-scripts and the Simulink Library for the standard blockset.

— DesignExamples
Contains a wide variety of demonstration designs that use the standard blockset.

—fM docs
Contains documentation, including PDF manuals and the on-line help files
for each standard block that are displayed in the MATLAB Help window.

—M func_sim

Contains files for fast functional simulation.

—MM legacy

Contains files required for upgrading legacy designs.

L lib

Contains library files.

dspba
Contains the DSP Builder advanced toolset.

—fl Blocksets

Contains binary files, m-scripts and the Simulink Library for the advanced blockset.

Docs
Contains documentation, including PDF manuals and the on-line help files
for each advanced block that are displayed in the MATLAB Help window.

1 Examples

Contains a wide variety of demonstration designs that use the advanced blockset.
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