1. Introduction: The Role of the
Control Unit

e 1.1 Definition: The Control Unit (CU) is the core component of a computer's Central
Processing Unit (CPU) that directs its operation. Often compared to the "brain" or "central
nervous system" of the computer, the CU does not execute program instructions itself;
rather, it manages and coordinates the activities of all other components, such as the
Arithmetic Logic Unit (ALU) and the registers, to ensure instructions are performed
correctly. It is the logical hub that orchestrates the complex sequence of events necessary
for processing.

o 1.2 Function: The primary function of the Control Unit is to manage the
fundamental operation of the CPU: the fetch-decode-execute cycle.

o Fetch: The CU generates the signals to read the memory address from the
Program Counter (PC), send it to the Memory Address Register (MAR), and then
read the instruction from RAM into the Instruction Register (IR).

o Decode: The CU interprets the binary opcode of the instruction that has been
fetched into the IR.

o Execute: Based on the decoded instruction, the CU issues a precise sequence
of control signals to the datapath (e.g., enabling registers, setting the ALU's
operation, and managing memory access) to carry out the command.

o 1.3 The Problem: The mechanism for decoding instructions and generating these
precise sequences of control signals presents a fundamental design choice. For a
CPU to function, it must have a logic system capable of producing the correct set of
outputs (control signals) for every possible input (opcode and status flags). The core
design problem, therefore, is how to implement this complex logic. This challenge
leads to two primary design philosophies: a fixed, high-speed logic circuit known as
Hardwired Control, or a more flexible, memory-based approach known as
Microprogrammed Control.
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