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MIPS Datapath 

Datapath 

- how data flows through a system 
 

 

PC 

Input 

1.​ Current pc + 4 
2.​ Branch - Branch target address = Current pc + 4 + 

offset 
3.​ Jump - Jump address (Current pc + 4)[31:28] 

concatenated with target from instruction 

Output 

New pc 

 

Instruction Memory 

Input 

PC 

Output 

32 bit instruction 
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Register File 

Inputs 

Read register 1 

Which register to read from reg file (5 bits) 
 

Read register 2 

Which register to read from reg file (5 bits) 
 

Write register 

Which register to write to 
 

Write data 

Data to write 32 bits 
 

Control Line: Reg Write 

Enable line to allow data to be written 
 

Outputs 

Read data 1 

Data from read reg 1 
 
 

Read data 2 

Data from read reg 2 
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ALU 

Used to perform arithmetic and logical instructions 
Used to calculate effective addresses (loads and stores) 

Inputs 

Register data 1 
Register data 2 OR immediate value 
 

Output 

Result of computation either effective address or  
 
 
 

 

Instruction Formats 

R Type 

6 bits - 31:26 5 bits - 25:21 5 bits - 20:16 5 bits - 15:11 5 bits - 10:6 6 bits - 5:0 

opcode rs rt rd shamt funct 

     and, or, xor, shifts,  

I Type 

6 bits - 31:26 5 bits - 25:21 5 bits - 20:16 16 bits - 15:0 

opcode rs rt address / immediate  

     branches, addi, andi, ori  

J Type 

6 bits - 31:26 26 bits - 25:0 

opcode immediate 
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R Type 

opcode 31:26 rs 25:21 rt 20:16 rd 15:11 shamt 10:6 funct 5:0 
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Arithmetic Example: __________________________________________________________________________ 

opcode 31:26 rs 25:21 rt 20:16 rd 15:11 shamt 10:6 funct 5:0 

 

Initial Conditions 
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I Type 

opcode 31:26 rs 25:21 rt 20:16 address / immediate 15:0 

     ANDI rt rs imm, LW rt immed(rs), SW rt immed(rs), BNE rs rt immed 
e.g. ________________________________________________________________________________________________________________ 
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Arithmetic Example: __________________________________________________________________________ 

opcode 31:26 rs 25:21 rt 20:16 address / immediate 15:0 

 

Initial Conditions 
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Load Example: __________________________________________________________________________ 

opcode 31:26 rs 25:21 rt 20:16 address / immediate 15:0 

 

Initial Conditions 
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Store Example: __________________________________________________________________________ 

opcode 31:26 rs 25:21 rt 20:16 address / immediate 15:0 

 

Initial Conditions 
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Branch Example: __________________________________________________________________________ 

opcode 31:26 rs 25:21 rt 20:16 address / immediate 15:0 

 

Initial Conditions 
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J Type 

opcode 31:26 Immediate 25:0 
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