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MIPS

• MIPS is a family of RISC processors, which have 
been very successful for embedded applications

• The first processor in the family was introduced in  
1985

• Several versions have been introduced since then
• What is described here is a simplified version of t he 

so called MIPS64.
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General characteristics

• Simple load-store instruction set
• Design for pipelining efficiency

• Fixed instruction set encoding
• Efficiency as a compiler target.
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Registers 

• MIPS includes
• 32 64-bit general purpose registers (GPRs) 

named R0, R1, …, R31 known as integer 
registers

• 32 64-bit floating point registers (FPRs) named 
F0, F1, …, F31; they can store either a single-
precision (32-bit) or a double-precision (64-bit) 
floating-point value

• The value of R0 is always 0.
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Data types

• Supported data types
• For integer data

• 8-bit bytes
• 16-bit half-words
• 32-bit words
• 64-bit double words

• For floating-point data
• 32-bit single precision
• 64-bit double precision

• MIPS64 operations work on
• 64-bit integers
• 32- or 64-bit floating point values.
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Addressing modes

Only two addressing modes are supported
• Immediate
• Displacement (with 16-bit displacement field)

• May evolve into 
• register indirect (if displacement is null)
• absolute addressing (if register is R0).

Memory is byte addressable with 64-bit addresses.
Either the Big endian or the Little endian representa tion 
can be selected via software.
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Instruction set

• It is composed of 4 groups
• Load and store instructions
• ALU instructions
• Branches and jumps
• Floating-point instructions.
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Load and store
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Load and store: examples
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ALU instructions
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ALU instructions: examples

M. Sonza Reorda – Politecnico di Torino12

ALU instructions: R0 usage

• ADD immediate with R0 as source operand →

loading a constant
• ADD with R0 as source operand → moving from 

register to register.
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Control flow instructions
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Control flow instructions: examples
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Floating-point instructions
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Instruction format

• All instructions 
• are encoded on 32 bits
• Include a 6-bit primary opcode

• Format changes depending on the instruction type:
• I-type: load, store, conditional jumps
• R-type: ALU instructions
• J-type: jump, jump and link, trap, return from 

exceptions.
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I-type instruction format
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R-type instruction format
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J-type instruction format


