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Implementing Custom Instruction Software

The Nios II processor custom instruction software interface is simple and 
abstracts the details of the custom instruction from the programmer. For 
each custom instruction, the Nios II integrated development 
environment (IDE) produces a macro that is defined in the system header 
file. You can call the macro from C or C++ application code as a normal 
function call and you do not need to program assembly to access custom 
instructions. Custom instructions can also be accessed via the Nios II 
processor assembly code. 

f For more information, refer to Chapter 2, Software Interface. 

Custom 
Instruction 
Architectural 
Types

There are different custom instruction architectures available to suit the 
application’s requirements. The architectures range from a simple, single-
cycle combinatorial architecture to an extended variable-length, multi-
cycle custom instruction architecture. The chosen architecture determines 
what the hardware interface looks like. 

Table 1–1 shows custom instruction architectural types, application, and 
the associated hardware interface. 

This section discusses the basic functionality and hardware interface of 
each custom instruction architecture type listed in Table 1–1. 

Table 1–1. Custom Instruction Architectural Types, Application & Hardware Interface

Architectural Type Application Hardware Interface
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dataa[31..0], datab[31..0], 
result[31..0]
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dataa[31..0], datab[31..0], 
result[31..0], clk, clk_en, 
start, reset, done
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dataa[31..0], datab[31..0], 
result[31..0], clk, clk_en, 
start, reset, done, n[7..0]
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dataa[31..0], datab[31..0], 
result[31..0], clk, clk_en, 
start, reset, done, n[7..0], 
a[4..0], readra, b[4..0], readrb, 
c[4..0], writerc
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