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Controller Design
• The state diagrams that arise define the controller for an 

instruction set processor are highly structured
• Use this structure to construct a simple “microsequencer” 
• Control reduces to programming this very simple device
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Our Microsequencer
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Adding the Dispatch ROM

•Sequencer-based control
– Called  “microPC” or “µPC” vs. state register

Control Value Effect
00    Next µaddress = 0
01 Next  µaddress = dispatch ROM 
10    Next  µaddress =  µaddress + 1

ROM:

Opcode

microPC

1

µAddress
Select
Logic

Adder

ROM

Mux

0
012

R-type 000000 0100
BEQ 000100 0011
ori 001101 0110
LW 100011 1000
SW 101011 1011
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Microprogramming
• Microprogramming is a convenient method for 

implementing structured control state diagrams:
– Random logic replaced by microPC sequencer and ROM
– Each line of ROM called a microinstruction: 

contains sequencer control + values for control points
– To reduce confusion, normal instruction 

(e.g., MIPS addu) called “macroinstruction”
– limited state transitions: 

branch to zero, next sequential,
branch to µinstruction address from dispatch ROM

• Control design reduces to Microprogramming
– Part of the design process is to develop a “language” that 

describes control and is easy for humans to understand
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“Macroinstruction” Interpretation
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AND microsequence

e.g., Fetch
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