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This comprehensive study note provides an in-depth understanding of the Central Processing Unit (CPU), the brain of the
computer, as per the O Level M1-RS5 syllabus. Students will learn about its core components, functions, and working

mechanism, equipping them with essential knowledge for the exam and beyond.

Introduction to Central Processing Unit (CPU) - Wﬁ'@ﬁlﬁ{ﬁ?ﬁ?ﬁ?ﬂ'

The Central Processing Unit (CPU), often called the “brain” of the computer, is the primary component that
performs most of the processing inside a computer. T& HIEY HT 95 T T %‘ ST AT T St S
FAT & | T8 TT 9T (instructions) T fFSITRET (execute) HIAT & 3T 22T (data) T TTHT HAT & |

It's a microchip that processes all the instructions, performs calculations, and manages the flow of information
through a computer system. CPU &T ITfe (speed) &T &<w (Hertz - Hz) § |TIT S{TaT T o e FATTEEST (MHz) a1
T %é\ﬁ (GHz).

Components of CPU - CPU & &

A typical CPU consists of three main components that work together to process information:
1. Arithmetic Logic Unit (ALU) - SRIT{raqIar do Sars

The ALU is responsible for performing all arithmetic operations (& SITE, T4, ITUIT, ¥TIT) and logical operations
(@'@'WTWT - greater than, less than, equal to, AND, OR, NOT). I§ CPU wag%vw% ST ITfure T T
AT ATfeher U AaT F|

¢ Arithmetic Operations: Addition (+), Subtraction (-), Multiplication (*), Division (/).

¢ Logical Operations: Comparison (>, <, =, #), AND, OR, NOT.

2. Control Unit (CU) - fa=or g&rs

The Control Unit (CU) acts as the traffic controller of the CPU. g CPU F T FIT & T =7 gq—=ataq
(coordinate) FAT & | CU &T H¥=T &4 <1 &l ITT HTAT (fetching), SATEAT FAT (decoding), 2T Frsarfae
FAT (executing) & |

o It fetches instructions from memory. (FHIT & &9 YTeT F¢4T)
e It decodes the instructions to understand what operations need to be performed. ( TSI T GHEAT)
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e It controls and coordinates the flow of data and instructions within the CPU and to other parts of the computer

system. (32T WA & (F&f=a &en)
o It directs the operation of the ALU, registers, and other components. (ALU 3% TfeTee & ®Tdt &f fafara
HET)

3. Registers - &

Registers are small, high-speed storage locations within the CPU. & CPU & 3f&¥ EERE BT, AT (temporary)
AT AT T HHIT SHISAT BIAT & ST TETET & S ST 307 e & =& €9 2w #ar e | T
CPU & 7T ST & T o H Ha& &7 &, [STEe ST oo &Tal 7 |

e Program Counter (PC): Stores the address of the next instruction to be executed. (37T [T &T TaT)

¢ Instruction Register (IR): Stores the instruction currently being executed. (FqaTT R )

e Memory Address Register (MAR): Holds the memory address of data or instruction that needs to be accessed.

(FHIT T4T)
e Memory Data Register (MDR): Holds the data being transferred to or from memory. (ﬁ'lﬂ'a‘ﬁ'é?l‘)

e Accumulator (AC): Stores the intermediate results of arithmetic and logical operations performed by the ALU.

(ALU & IRumHT & fm)
Functions of CPU - CPU & F&

The CPU executes instructions through a cycle known as the Fetch-Decode-Execute Cycle:
1. Fetch (YT<@ &¥AT): The CU retrieves the next instruction from the main memory, using the address stored in the
Program Counter.

2. Decode (fFe®T= HTET): The CU translates the fetched instruction into a series of commands that the CPU can

understand and execute.

3. Execute (FTSTTfRer T): The ALU performs the required operation (arithmetic, logical, or data transfer) as
specified by the decoded instruction.

4. Store (GUgIT HT): The results of the execution are written back to memory or to a register.

CPU Performance Factors - CPU & Y& &l TV &t a7t G

e Clock Speed (ST &l ITfT): Measured in GHz, it determines how many instructions the CPU can process per

second. Higher clock speed generally means faster processing.

o Number of Cores (HIT &I ®HT): A core is a processing unit. Multi-core CPUs (e.g., dual-core, quad-core) can

execute multiple instructions simultaneously, enhancing multitasking capabilities.

o Cache Memory (¥ #HI): Small, ultra-fast memory located inside or very close to the CPU. It stores

frequently used data and instructions, reducing the time taken to access main memory (RAM).
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Types of Processors - TIEET & AT

Based on the number of cores, CPUs can be:
¢ Single-Core: Processes one instruction at a time.
e Dual-Core: Two independent processing units.
¢ Quad-Core: Four independent processing units.

e Multi-Core: More than two cores, enhancing parallel processing.

Key Takeaways & Exam Tips - & T 31< TO&T & (7T 1T

Key Takeaway: CPU Fqe¥ &l AT’ &, ST 8T SHE TUHTG 37 0 & F7AT & | 596 19 o7 9edh
ALU, CU 3T Registers %‘ |

P Key Takeaway: ALU TT{UIdi=r 30¥ dTfeas @4t & (10 &, Tt CU I¥ feed & g=rae & e #7ar )
Registers 3TEITAT, W SeT ST & (AT &1 & |

Key Takeaway: Fetch-Decode-Execute-Store cycle CPU & &I & &7 HeT fagie %‘ | S A=HT q08 T GHe |

Key Takeaway: CPU &I TTfeT (Clock Speed), 1T T 54T (Number of Cores) ¥ $3 HHIT (Cache Memory) S8
T &7 (TR T & |

Common Pitfalls - AT TATqIT

Common Pitfall: 37F9% T Registers AT RAM (Random Access Memory) & T FCATE | TS T, Registers
CPU & &Y &I & 3T RAM Ush ST, TS, 3 T JHEr 7 |

Common Pitfall: ALU 317 CU & & &l 81 & T 9T | ALU Haef 0T Y dd &7al &, Sdid CU I7 CPU
F GITAT F [Fefora dara |
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