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Using Altera Megafunctions
To open the Insert Template dialog box when you have a file open in the Quartus II 
Text Editor, on the Edit menu, click Insert Template. Alternatively, you can right-click 
in the Text Editor window and choose Insert Template.

Using Altera Megafunctions
Altera provides parameterizable megafunctions that are optimized for Altera device 
architectures. Using megafunctions instead of coding your own logic saves valuable 
design time. Additionally, the Altera-provided megafunctions may offer more 
efficient logic synthesis and device implementation. You can scale the megafunction’s 
size and set various options by setting parameters. Megafunctions include the library 
of parameterized modules (LPM) and Altera device-specific megafunctions.

To use megafunctions in your HDL code, you can instantiate them as described in 
“Instantiating Altera Megafunctions in HDL Code” on page 6–3. 

Sometimes it is preferable to make your code independent of device family or vendor. 
In this case, you might not want to instantiate megafunctions directly. For some types 
of logic functions, such as memories and DSP functions, you can infer a megafunction 
instead of instantiating it. Synthesis tools, including Quartus II integrated synthesis, 
recognize certain types of HDL code and automatically infer the appropriate 
megafunction. The synthesis tool uses the Altera megafunction code when compiling 
your design—even when you do not specifically instantiate the megafunction. 
Synthesis tools infer megafunctions to take advantage of logic that is optimized for 
Altera devices or to target dedicated architectural blocks. 

Figure 6–1. Insert Template Dialog Box
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Instantiating Altera Megafunctions in HDL Code
In cases where you prefer to use generic HDL code instead of instantiating a 
megafunction, follow the guidelines and coding examples in “Inferring Multiplier 
and DSP Functions from HDL Code” on page 6–6 and “Inferring Memory Functions 
from HDL Code” on page 6–11 to ensure your HDL code infers the appropriate Altera 
megafunction. 

1 You must use megafunctions to access some Altera device-specific architecture 
features. You can infer or instantiate megafunctions to target some features such as 
memory and DSP blocks. You must instantiate megafunctions to target certain device 
and high-speed features such as LVDS drivers, PLLs, transceivers, and double-data 
rate input/output (DDIO) circuitry.

For some designs, generic HDL code can provide better results than instantiating a 
megafunction. Refer to the following general guidelines and examples that describe 
when to use standard HDL code and when to use megafunctions:

■ For simple addition or subtraction functions, use the + or – symbol instead of an 
LPM function. Instantiating an LPM function for simple arithmetic operations can 
result in a less efficient result because the function is hard coded and the synthesis 
algorithms cannot take advantage of basic logic optimizations. 

■ For simple multiplexers and decoders, use array notation (such as out = 
data[sel]) instead of an LPM function. Array notation works very well and has 
simple syntax. You can use the lpm_mux function to take advantage of 
architectural features such as cascade chains in APEX™ series devices, but use the 
LPM function only if you understand the device architecture in detail and want to 
force a specific implementation.

■ Avoid division operations where possible. Division is an inherently slow 
operation. Many designers use multiplication creatively to produce division 
results. 

Instantiating Altera Megafunctions in HDL Code
The following sections describe how to use megafunctions by instantiating them in 
your HDL code with the following methods:

■ “Instantiating Megafunctions Using the MegaWizard Plug-In Manager”—You can 
use the MegaWizard® Plug-In Manager to parameterize the function and create a 
wrapper file.

■ “Creating a Netlist File for Other Synthesis Tools”—You can optionally create a 
netlist file instead of a wrapper file.

■ “Instantiating Megafunctions Using the Port and Parameter Definition”—You can 
instantiate the function directly in your HDL code.
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Instantiating Megafunctions Using the MegaWizard Plug-In Manager
Use the MegaWizard Plug-In Manager as described in this section to create 
megafunctions in the Quartus II GUI that you can instantiate in your HDL code. The 
MegaWizard Plug-In Manager provides a graphical user interface to customize and 
parameterize megafunctions, and ensures that you set all megafunction parameters 
properly. When you finish setting parameters, you can specify which files you want to 
be generated. Depending on which language you choose, the MegaWizard Plug-In 
Manager instantiates the megafunction with the correct parameters and generates a 
megafunction variation file (wrapper file) in Verilog HDL (.v), VHDL (.vhd), or 
AHDL (.tdf), along with other supporting files.

The MegaWizard Plug-In Manager provides options to create the following files:

■ A sample instantiation template for the language of the variation file 
(_inst.v|vhd|tdf). 

■ Component Declaration File (.cmp) that can be used in VHDL Design Files

■ ADHL Include File (.inc) that can be used in Text Design Files (.tdf) 

■ Quartus II Block Symbol File (.bsf) for schematic designs

■ Verilog HDL module declaration file that can be used when instantiating the 
megafunction as a black box in a third-party synthesis tool (_bb.v).

■ If you enable the option to generate a synthesis area and timing estimation netlist, 
the MegaWizard Plug-In Manager generates an additional synthesis netlist file 
(_syn.v). Refer to “Creating a Netlist File for Other Synthesis Tools” on page 6–5 
for details.

Table 6–1 lists and describes the files generated by the MegaWizard Plug-In Manager.

Table 6–1.  MegaWizard Plug-In Manager Generated Files (Part 1 of 2)

File Description

<output file>.v (1) Verilog HDL Variation Wrapper File—Megafunction wrapper file for instantiation in a 
Verilog HDL design.

<output file>.vhd (1) VHDL Variation Wrapper File—Megafunction wrapper file for instantiation in a VHDL design.

<output file>.tdf (1) AHDL Variation Wrapper File—Megafunction wrapper file for instantiation in an AHDL design.

<output file>.inc ADHL Include File—Used in AHDL designs.

<output file>.cmp Component Declaration File—Used in VHDL designs.

<output file>.bsf Block Symbol File—Used in Quartus II Block Design Files (.bdf).

<output file>_inst.v Verilog HDL Instantiation Template—Sample Verilog HDL instantiation of the module in the 
megafunction wrapper file.

<output file>_inst.vhd VHDL Instantiation Template—Sample VHDL instantiation of the entity in the megafunction 
wrapper file.

<output file>_inst.tdf Text Design File Instantiation Template—Sample AHDL instantiation of the subdesign in the 
megafunction wrapper file.

<output file>_bb.v Black box Verilog HDL Module Declaration—Hollow-body module declaration that can be 
used in Verilog HDL designs to specify port directions when creating black boxes in 
third-party synthesis tools.
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