
Computer Memory 
 
 
Internal memory 
We have already mentioned ROM during the overview of the BIOS. Although ROM is important, 
Random Access Memory (RAM) is essential to the successful operation of the computer system. 
RAM is the memory that stores the operating system, any programs (or part of a program) being run 
and, most importantly, the data being processed. It is also faster than ROM, which is why the BIOS 
is often shadowed (copied) to RAM and executed from there. 
 
It is also important to remember that RAM is volatile. This means that the contents of RAM are 
completely lost when electrical power is removed. Cache memory, typically high-speed RAM, is 
usually found on the motherboard (level 2) or inside the CPU (level 1). Cache memory is used to 
recall recently/frequently used instructions and data rather than making a slower request for them 
from main RAM. Tertiary cache is a new introduction to multi-core processors. 
 
It is useful to think about memory size when considering RAM. Data is grouped into collections of 
bits (binary digits) and bytes (8 bits make 1 byte), so memory storage capacity is measured 
similarly. You may have encountered larger multiples of these before (for example, kilobyte, 
megabyte etc.). RAM exists in many different package formats.  
 
Double Data Rate (DDR) and DDR2  
They offer enhanced data throughput by reading data on both the leading and failing edge of a clock 
‘tick’. See below show common memory packages.  
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         PC133 SDRAM DIMM (168 pins) 

y the CPU. The Motherboard below shows four 
lips are used to secure each memory rail in place. 



Magnetic Store 
Magnetic storage has been the primary backing storage technology since the mid-1970s and 
replaced older punched cards and paper tape. Magnetic media tends to be either fixed (a hard disk) 
or removable (a floppy diskette). The 3.5-inch floppy disk that is still used today has been around 
since the mid-1980s, although larger format floppy disks (for example, 5.25-inch) were used before 
that time. Although they are a conveniently portable size, their storage capacity is only 1.44 MB, so 
their popularity has decreased in recent years because of the advent of large programs and data 
storage requirements. Many desktop and notebook PCs no longer have an internal floppy drive 
fitted as standard (although external floppy drives can be connected via USB). 
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ard-disk technology standards over the years. The oldest technology is 
Attachment (ATA). This is now known as Parallel ATA (or just PATA). 
ard drives to a motherboard via 40 or 80 wire cables. The most recent ATA 

ology is the Small Computer Systems Interface (SCSI – pronounced 
 for server systems, which have a combination of large capacity storage, fast 
 superior transfer rates (when compared with ATA/IDE). Improvements in 
ave reduced the SCSI market somewhat in recent years.  
SATA & PATA cables

ent is Serial ATA (SATA). This has quickly become popular with 
. External SATA drives (eSATA) are also available. 

t you need to know 
y advantages over the older PATA technology: 

le. Drives can be connected/disconnected while the PC is still running. 
reduce the footprint inside the case. They are easier to fit and help air flow 
ng. 
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• It uses Tagged Command Queuing (TCQ). This is a way of reordering a CPU’s data access 
requests inside the drive so that data in neighbouring physical locations can be 
accessed sequentially, thereby saving time. 

 
The major disadvantage of SATA is that SATA drives are generally 10 per cent more expensive 
than their PATA equivalents. 
 
 
 
Optical 
Optical backing storage devices use laser-generated light instead of magnetic fields to read and 
write data. In comparison, it is typically slower than magnetic mechanisms. 
 
The most common optical storage devices are Compact Disc (CD) and Digital Versatile Disc 
(DVD). They look physically similar and each has a similar diameter (120 mm) and thickness (1.2 
mm). 
 
The majority of optical devices use removable media. You are certainly familiar with CD-Digital 
Audio (CD-DA) discs used for music and DVDRead Only Memory (DVD-ROM) discs that hold 
popular films, television series and concerts. 
 
CD-Read Only Memory (CD-ROM) discs are manufactured with data literally ‘pressed’ into them 
in the form of pits (small indentations) and lands (the flat area between the pits). These pits and 
lands exist in a long spiral starting at the centre of the disc and working to the outer edge. If the 
spiral was straightened, it would stretch approximately 6.5 km. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Flash (electronically-alterable) 
Apart from in the BIOS chip inside the computer system itself, flash memory is commonly used in 
two types of device: 

MM Pen drives (also known as USB Flash Drives or (UFDs) 
 
MM Flash memory cards 
 

Pen drives were introduced in the late 1990s. They are an increasingly popular form of backing 
storage due to their portability, ease of use and value for money. 
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Exercise  
 
1) Complete the
 
 
Backing store nam

3.5-inch floppy 
diskette (FD) 
PATA IDE hard dis
(HD) 
SCSI hard disk (HD
 
CD-R 
 
CD-RW 
 
DVD-R 
 
DVD-RW 
 
USB pen drive 
 
Flash memory card
(e.g. Magic Stick P
 
 
2) Why is backing 
3) Name three diff
4) Name three diff
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-flash architecture developed in the late 1980s, a pen drive consists of a male USB 
ted circuit board (PCB) containing the flash memory and a clock crystal (for 
 

ifferent formats of fl ash memory card currently available and in use Most use the 
sh architecture as pen drives but come in a number of different form factors. 
s include: 

lash (CF) created by SanDisk in 1994. 
iaCard (MMC) created by SanDisk and Siemens AG in 1997. 
tick (MS) created by Sony in 1998. 
clude Pro, Duo and micro. 
gital (SD) created by Panasonic, Toshiba and SanDisk in 1999. 
e Card (xD) created by Olympus and Fujifilm in 2002. 

          

 table below 

e Storage 
mechanism 

Typical capacity Data Transfer Rate Fixed or 
removable 

Magnetic 1.44 MB 500 kBps  

k Magnetic    

) Magnetic    

Optical    

Optical    

Optical    

Optical    

Flash    
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Flash    

storage necessary for a computer system? 
erent hard disk technologies. 
erent types of commercially available flash card. 

 4 


	Computer Memory
	
	Internal memory

	Magnetic Store
	Optical
	
	Exercise




