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1. About DSP Builder Standard Blockset
1 Note: DSP Builder standard blockset is a legacy product and Altera recommends you 
do not use it for new designs, except as a wrapper for advanced blockset designs.

Device Family Support
DSP Builder supports the following Altera® device families: 

■ Arria V

■ Arria V GZ

■ Arria 10

■ Cyclone IV GX

■ Cyclone IV E

■ Cyclone V

■ Stratix® IV

■ Stratix V

Features
DSP Builder standard blockset supports the following features:

■ Altera DSP MegaCore® functions in a DSP Builder design model. 

■ Fixed-point arithmetic and logical operators for use with the Simulink software.

■ Avalon® Memory-Mapped (Avalon-MM) interfaces including user configurable 
blocks, which you can use to build custom logic that works with the Nios® II 
processor and other Qsys designs.

■ Avalon Streaming (Avalon-ST) interfaces including an Packet Format Converter 
block and configurable Avalon-ST sink and Avalon-ST source blocks.

■ VHDL testbench.

■ Rapid prototyping using Altera development boards.

■ The SignalTap® II logic analyzer—an embedded signal analyzer that probes 
signals from the Altera device on the DSP board and imports the data into the 
MATLAB workspace to ease visual analysis.

■ HDL import of VHDL or Verilog HDL design entities and HDL defined in a 
Quartus Prime project file.

■ Hardware-in-the loop (HIL) to enable FPGA hardware accelerated cosimulation 
with Simulink.

■ Tabular and graphical state machine editing.
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General Description
f For information about new features and errata in this release, refer to the DSP Builder 
Release Notes.

General Description
Digital signal processing (DSP) system design in Altera FPGAs requires both 
high-level algorithm and hardware description language (HDL) development tools. 

Altera’s DSP Builder integrates these tools by combining the algorithm development, 
simulation, and verification capabilities of The MathWorks MATLAB and Simulink 
system-level design tools with VHDL and Verilog HDL design flows, including the 
Altera Quartus Prime software.

DSP Builder shortens DSP design cycles by helping you create the hardware 
representation of a DSP design in an algorithm-friendly development environment. 

You can combine existing MATLAB functions and Simulink blocks with Altera 
DSP Builder blocks and Altera intellectual property (IP) MegaCore functions to link 
system-level design and implementation with DSP algorithm development. In this 
way, DSP Builder allows system, algorithm, and hardware designers to share a 
common development platform.

The DSP Builder Signal Compiler block reads Simulink Model Files (.mdl) that 
contain other DSP Builder blocks and MegaCore functions. Signal Compiler then 
generates the VHDL files and Tcl scripts for synthesis, hardware implementation, and 
simulation.

You can use blocks from the standard blockset to create a hardware implementation of 
a system modeled in Simulink. DSP Builder contains bit- and cycle-accurate Simulink 
blocks—which cover basic operations such as arithmetic or storage functions—and 
takes advantage of key device features such as built-in PLLs, DSP blocks, and 
embedded memory. 

You can integrate complex functions by including IP cores in your DSP Builder model. 
You can also use the faster performance and richer instrumentation of hardware 
cosimulation by implementing parts of your design in an FPGA.

The standard blockset supports imported HDL subsystems including HDL defined in 
a Quartus Prime project file.

High-Speed DSP with FPGAs
FPGAs give compelling performance advantage over dedicated DSP devices. You can 
configure FPGA’s element arrays as complex processor routine. 

You can link these routines together in serial (the same way that a DSP processor 
executes them), or connect them in parallel. When connected in parallel, they give 
many times better performance than standard DSP devices by executing hundreds of 
instructions at the same time. 

Algorithms that benefit from this improved performance include forward-error 
correction (FEC), modulation and demodulation, and encryption.
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Chapter 1: About DSP Builder Standard Blockset 1–3
General Description
Interoperability with the Advanced Blockset
Any standard blockset design can include an advanced blockset design as a single 
hierarchical entity. 

f For more information about the advanced blockset, refer to Volume 3: DSP Builder 
Advanced Blockset in the DSP Builder Handbook.

f For more information about the differences between the standard and advanced 
blocksets and about design flows that combine both blocksets, refer to Volume 1: 
Introduction to DSP Builder in the DSP Builder Handbook.
August 2016 Altera Corporation DSP Builder Handbook
Volume 2: DSP Builder Standard Blockset

http://www.altera.com/literature/hb/dspb/hb_dspb_adv.pdf
http://www.altera.com/literature/hb/dspb/hb_dspb_adv.pdf
http://www.altera.com/literature/hb/dspb/hb_dspb_intro.pdf
http://www.altera.com/literature/hb/dspb/hb_dspb_intro.pdf


1–4 Chapter 1: About DSP Builder Standard Blockset
General Description
DSP Builder Handbook August 2016 Altera Corporation
Volume 2: DSP Builder Standard Blockset



August 2016 Altera Corporation
2. Getting Started
This chapter describes the design flow and a getting started tutorial.

Creating a Design in DSP Builder
1. Create a Simulink design model in the MATLAB software. 

2. Compile directly in the Quartus Prime software.

3. Output VHDL files for synthesis and Quartus II compilation or generate files for 
VHDL simulation. 

1 DSP Builder generates VHDL and does not generate Verilog HDL. 

4. Use the quartus_map command in the Quartus Prime software to run a simulation 
netlist flow that generates files for Verilog HDL simulation. 

f For information about this flow, refer to the Quartus Prime help.
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2–2 Chapter 2: Getting Started
Design Flow
Design Flow
Figure 2–1 shows the system-level design flow using DSP Builder.

The design flow involves the following steps:

1. Use the MathWorks software to create a model with a combination of Simulink 
and DSP Builder blocks.

1 Separate The DSP Builder blocks in your design from the Simulink blocks 
by Input and Output blocks from the DSP Builder IO and Bus library.

2. Include a Clock block from the DSP Builder AltLab library to specify the base clock 
for your design, which must have a period greater than 1ps but less than 2.1 ms.

1 If no base clock exists in your design, DSP Builder creates a default clock 
with a 20ns real-world period and a Simulink sample time of 1. You can 
derive additional clocks from the base clock by adding Clock_Derived 
blocks.

Figure 2–1. System-Level Design Flow
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Design Flow
3. Set a discrete (no continuous states) solver in Simulink. Choose a Fixed-step solver 
type if you are using a single clock domain or a Variable-step type if you use 
multiple clock domains. 

To set the solver options, click Configuration Parameters on the Simulation menu 
to open the Configuration Parameters dialog box and select the Solver page 
(Figure 2–2).

f For detailed information about solver options, refer to the description of the 
“Solver Pane” in the Simulink Help.

4. Simulate your model in Simulink using a Scope block to monitor the results.

5. Run Signal Compiler to setup RTL simulation and synthesis.

6. Perform RTL simulation. DSP Builder supports an automated flow for the 
ModelSim software (using the TestBench block). You can also use the generated 
VHDL for manual simulation in other simulation tools.

7. Use the output files generated by the DSP Builder Signal Compiler block to 
perform RTL synthesis. Alternatively, you can synthesize the VHDL files manually 
using other synthesis tools.

8. Compile your design in the Quartus II software. 

9. Download to a hardware development board and test.

For an automated design flow, the Signal Compiler block generates VHDL and Tcl 
scripts for synthesis in the Quartus II software. The Tcl scripts let you perform 
synthesis and compilation automatically in the MATLAB and Simulink environment. 
You can synthesize and simulate the output files in other software tools without the 
Tcl scripts. In addition, the Testbench block generates a testbench and supporting files 
for VHDL simulation.

Figure 2–2. Configuration Parameters for Simulation
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