4. Introduction and identification of components of CPU

The Central Processing Unit (CPU) is the core of any computer system, responsible for
executing instructions, processing data, and controlling the operation of other components. Often
referred to as the brain of the computer, the CPU performs basic arithmetic, logic, control, and

input/output operations specified by the instructions in the programs.

Components of a CPU

1. Control Unit (CU):

o The Control Unit is responsible for directing the operation of the processor. It tells
the CPU how to respond to instructions and controls the flow of data between the
CPU, memory, and peripherals.

o Functions:

= Fetching instructions from memory.

= Decoding and executing them.

= Managing data flow between other parts of the CPU.
2. Arithmetic Logic Unit (ALU):

o The ALU performs arithmetic (addition, subtraction, etc.) and logic operations
(AND, OR, XOR, etc.). It's the component responsible for all mathematical
calculations and logical decision-making.

o Functions:

= Performing operations like addition, subtraction, multiplication, and
division.

= Performing bitwise operations and logical comparisons.



3. Registers:

o Registers are small, high-speed storage locations within the CPU used to hold
temporary data and instructions during processing.

o Types of registers:

= Instruction Register (IR): Holds the current instruction being executed.
=  Program Counter (PC): Keeps track of the next instruction to execute.
= Accumulator: Stores intermediate results from operations performed by
the ALU.
* General-Purpose Registers: Hold data for various operations.
4. Cache:

o The CPU cache is a smaller, faster memory component that stores frequently
accessed data and instructions to reduce the time it takes to access them from the
main memory (RAM).

o Types of cache:

= L1 Cache: Closest to the CPU core, very fast but small.
= L2 Cache: Larger than L1 but slower.

= L3 Cache: Shared among CPU cores, larger but slower than L1 and L2.

5. Clock:
o The clock generates a regular electrical pulse that synchronizes the CPU's
operations. The speed of the clock determines how many instructions the CPU

can process per second, measured in gigahertz (GHz).



6. Bus Interface Unit (BIU):

o The BIU manages data flow between the CPU and the system memory (RAM)
and other components. It connects the internal parts of the CPU to the outside
world via various buses:

= Data Bus: Carries the actual data.
* Address Bus: Carries memory addresses.
= Control Bus: Carries control signals.

7. Decode Unit:

o This unit decodes the instructions fetched from memory into a form that the
CPU's control unit and ALU can understand. The CPU architecture typically uses
complex decoding logic to process modern instruction sets.

8. Instruction Pipeline:

o Many modern CPUs use pipelining, where multiple instructions are processed at

different stages simultaneously to improve performance.
9. Execution Unit (EU):

o The EU is where actual data processing happens, involving the ALU, registers,

and other logic circuits.

10. Memory Management Unit (MMU):

e The MMU handles memory access requests from the CPU and translates logical

addresses (used by programs) into physical addresses (used by the hardware).



The CPU interacts with other system components like RAM, input/output devices, and storage
via the motherboard and buses. All of these components work together to enable the CPU to

process instructions and perform tasks efficiently.
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