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© May 2008 Altera Corporation
1. About the DSP Builder Advanced
Blockset
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 combination 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.

1 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 Blocksets are also 
recommended and are used in the demonstration designs.

f For information about Simulink Fixed Point Types, the Signal Processing Blockset and 
the Communications Blockset, refer to the MATLAB online help.

The DSP Builder Advanced blockset can be used entirely independently of the DSP 
Builder standard blockset, or can be embedded within top-level DSP Builder designs.

f For information about interoperability with the DSP Builder standard blockset, refer 
to the DSP Design Flow User Guide. 

The blockset comprises the following six Simulink libraries:

■ Base Blocks

■ Filters (ModelIP)

■ Waveform Synthesis (ModelIP)

■ ModelBus

■ ModelPrim

■ FFT Blockset 

Base Blocks
The top-level of a DSP Builder Advanced blockset design is a testbench and must 
include Control and Signals blocks. A design may include any number of 
subsystems which can combine blocks from the DSP Builder Advanced Blockset with 
blocks from the MATLAB Simulink libraries. 
DSP Builder Advanced Blockset User Guide
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1–2 Chapter 1: About the DSP Builder Advanced Blockset
Base Blocks
The functional subsystem containing a Device block marks the top level of the FPGA 
device and specifies the target device used for the generated hardware.

Other blocks are provided to control and view the signals in your design, and to 
automatically load the design into the ModelSim simulator or the Quartus II software.

Control Block
The Control block traverses the design, synthesizes the individual primitive or 
ModelIP blocks into RTL, and maintains an internal data flow representation of the 
design. The internal representation of the model is then used for Simulink simulation 
and to write out the RTL and scripts for other tools.

A single Control block must be present at the top level of the model. The name of 
this block (Control by default) is used as the root name in some of the output files. For 
example, the top level ModelSim simulation .do file is named after this block. There is 
rarely any need to rename this block.

1 The options in the Control block are applied globally to the design.

Memory and Multiplier Thresholds
When your design is synthesized to logic, delay blocks are often created, whether 
explicitly from primitive delays, or within the ModelIP blocks. The tool tries to 
balance the implementation between logic elements and block memories (M512, M4K, 
M9K, or M144K). The trade-off depends on the selected FPGA family, but as a rough 
guideline the trade-off is set to minimize the absolute silicon area used. For example, 
if a block of RAM occupies the silicon area of 2 LABs, then a delay that needs more the 
20 logic elements (2 LABs) is implemented as a block of RAM. This is generally 
appropriate, but there may be cases when you want to influence this trade-off. 

CDelay RAM Block Threshold

If any delay's size is such that the number of logic elements used is greater than this 
parameter, then the delay is implemented as block RAM. To make more delays use 
block RAM, you should enter a lower number in here. Something in the range 20–30 
will have a moderate effect. To use fewer block memories, enter a larger number - 100 
will have an effect. The default value is around 50.

1 Delays of length less than 3 cycles must be implemented in logic elements due to the 
nature of the block RAM behavior.

CDualMem Dist RAM Threshold

This threshold is very similar to the CDelay threshold except that it only applies to the 
dual-port memories found in the ModelPrim library.

M-RAM Threshold

For larger delays there is a choice whether to implement the memory in block RAM 
(M4K, M9K) or to use larger M-RAMs (M512K, M144K). Again a choice is made 
automatically, but can be influenced by this parameter. If the number of bits in a 
memory or delay is greater than this threshold, then an MRAM is chosen for the 
implementation.
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