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Hardware System

• Hardware a device that is physically 
connected to your computer or something 
that can be physically touched.
• Computer hardware refers to the physical 

parts or components of a computer such as 
monitor, keyboard, hard drive disk, mouse, 
printers, graphic cards, sound cards, 
memory, motherboard and chips, etc all of 
which are physical objects that you can 
actually touch. 



Hardware Components



How a file is displayed



Fetch-Execute Cycle



Microprocessor



Microprocessor

•Microprocessor (processor) is an 
integrated circuit designed to 
carries out the instructions of a 
computer program by 
performing the basic 
arithmetical, logical, and 
input/output operations of the 
system. 
• It is the most important, and 

usually the most expensive, 
component of a computer. 
• You can usually identify the microprocessor because it is the 

largest chip on the system board, although it might be hidden 
under a cooling fan. 
• Intel and AMD are the leaders in the PC marke



Microprocessor



Intel® Core 2 Duo 3.33 GHz, 1333 MHz 
FSB, 6 MB Cache

• A microprocessor’s performance is affected by several 
factors, including clock speed, bus speed, word size, cache 
size, instruction set, and processing techniques. 
• 3.33 GHz - an indicates the speed of the microprocessor 

clock — a timing device that sets the pace for executing 
instructions. 
• Megahertz (MHz) means a million cycles per second. 

Gigahertz (GHz) means a billion cycles per second. 
• A cycle is the smallest unit of time in a microprocessor’s 

universe. 
• The clock speed is not equal to the number of instructions a 

processor can execute in one second. 



Processor Numbers (PN) 

• Do not correspond to a particular clock speed but 
they can indicate speed relative to other processors 
within the same family. 

• Intel Core i7-940 processor has a higher processor 
number and is faster than the Core i7-920. 

• An Intel Celeron E1500 processor is not faster than 
the Core i7-940. Even though 1500 is a larger 
number than 940, the Celeron processor and Core 
i7 are in different processor families. 



FSB 

Front Side Bus, a term that refers to the circuitry that 
transports data to and from the microprocessor. 

A fast front side bus moves data quickly and allows the
processor to work at full capacity. 

Measured in megahertz and ranges from 200 MHz to 
1600 MHz. 

Intel® Core 2 Duo 3.33 GHz, 1333 MHz FSB, 6 MB Cache



What impact does word size have on 
performance? 

• Word size refers to the number of bits that a microprocessor can 
manipulate at one time. 
• Word size is based on the size of registers in the ALU and the capacity of 

circuits that lead to those registers. 
• A processor with a 32-bit word size, has 32-bit registers, processes 32 bits 

at a time, and is referred to as a 32-bit processor. 
• Processors with a larger word size can process more data during each 

processor cycle—a factor that leads to increased computer performance. 
• Today’s personal computers typically contain 32-bit or 64-bit processors. 



Cache

Cache is special high-speed memory that allows a 
microprocessor to access data more rapidly than from 
memory located elsewhere on the system board.

A large cache can increase computer performance. Some 
computer ads specify cache type and capacity. 

A Level 1 cache (L1) is built into the processor chip, 
whereas a Level 2 cache (L2) is located on a separate chip 
and takes a little more time to get data to the processor. 
Cache capacity is usually measured in megabytes. 



CISC and RISC

CISC (complex instruction set computer) technology -
complex of instructions, each requiring several clock 
cycles for execution 

RISC (reduced instruction set computer) technology - a 
microprocessor with a limited set of simple instructions  

A RISC processor performs most instructions faster than a 
CISC processor. It might, however, require more of these 
simple instructions to complete a task than a CISC 
processor requires for the same task. Most processors in 
today’s personal computers use CISC technology. 



Serial, Pipelining, and Parallel processing 
technology 



Types of 
Memory



Main memory

• The computer can manipulate only data that is in main memory. 
• Every program you execute and every file you access must be copied 

from a storage device into main memory. 
• The amount of main memory on a computer is crucial because it 

determines how many programs can be executed at one time and 
how much data can be readily available to a program.

http://www.webopedia.com/TERM/D/data.html
http://www.webopedia.com/TERM/D/data.html
http://www.webopedia.com/TERM/P/program.html
http://www.webopedia.com/TERM/E/execute.html
http://www.webopedia.com/TERM/F/file.html
http://www.webopedia.com/TERM/A/access.html
http://www.webopedia.com/TERM/C/copy.html
http://www.webopedia.com/TERM/S/storage_device.html
http://www.webopedia.com/TERM/S/storage_device.html


RAM

• RAM (random access memory) is a temporary holding area for data, 
application program instructions, and the operating system. 
• In a personal computer, RAM is usually several chips or small circuit boards 

that plug into the system board within the computer’s system unit. 



RAM

• Capacity is the maximum number of bits or bytes 
that can be stored. The capacity of RAM is typically 
measured in megabytes (MB). Many computers 
have RAM capacity of 128 MB or more.

• Latency is the delay between the time when the 
memory receives an address and the time when the 
first bit of data is available from the memory device. 
This delay is also referred to as access time. Latency 
is typically measured in nanoseconds (ns), billionth 
of a second (10-9 sec). Latency measures the speed 
of RAM.





RAM vs Hard Disk

• RAM holds data in circuitry that’s 
directly connected to the system 
board 
• Hard-disk storage places data on 

magnetic media
• RAM is temporary storage 
• Hard-disk storage is more permanent 
• RAM usually has less storage capacity 

than hard-disk storage. 



DRAM



DRAM



SDRAM



DDR SDRAM



RDRAM



SRAM



RAM Comparisons



ROM

• ROM (read-only memory) - holds the computer’s 
startup routine. 

• ROM is housed in a single integrated circuit—usually 
a fairly large.

• Plugged into the system board. 

• Permanent and non-volatile
• ROM holds “hard-wired” instructions that are a 

permanent part of the circuitry and remain in place 
even when the computer power is turned off. 





Differences between ROM and RAM



EEPROM

• EEPROM (electrically erasable 
programmable read-only memory) is a 
non-volatile chip that requires no power to 
hold data. 
• EEPROM replaces CMOS technology that 

required power from a small battery 
integrated into the system board. 
• EEPROM holds computer configuration 

settings, such as the date and time, hard 
disk capacity, number of floppy disk drives, 
and RAM capacity. 





Peripherals



• Within a computer, data travels from one component to another over 
circuits called a data bus. 
• One part of the data bus, referred to as the local bus or internal bus, runs 

between RAM and the microprocessor. 
• The segment of the data bus to which peripheral devices connect is called 

the expansion bus or external bus. 



BUS



Expansion Slot, Card and Port



Expansion 
Slots



Expansion Card



Expansion Card



Expansion Port

• An expansion port is any connector that passes data in and out of a computer or 
peripheral device. It is similar to an electrical outlet because you can plug things in to 

make a connection. 



USB Hub



• FireWire lets you send data to and from high-bandwidth digital devices such as digital camcorders, and it's faster than USB. 

• VGA, DVI, and HDMI ports are designed for audio visual devices. They are primarily used for connecting a monitor to a desktop
computer, and for connecting an external monitor to a notebook computer 



Input devices
• Keyboard, mouse, touch-sensitive screens, trackballs, pointing sticks, trackpads, and 

joysticks.  scanners, digital cameras, graphics tablets, microphones and electronic 
instruments. 
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