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RANDOM ACCESS MEMORY 

Definition: 

It is a form of data storage that can be 

accessed randomly at any time in any 

order and form of any physical 

location. 

 USE: 

It allows the computer to read data 

quickly to run applications. 

It allows reading and writing . 
 

 



RANDOM ACCESS MEMORY 

VOLATILITY: 

It is a voitile it contents are lost 

when the device is powered-off 

TYPES: 

The two main types RAM are   

static RAM 

dynamic RAM 

 

 



STATIC RAM 

In a static RAM binary values 

are stored using traditional flip-

flop logic gate configurations. 

A SRAM will holds its data as 

long as power is supplied to it. 

SRAM is used as CACHE 

memory. 



DYNAMIC RAM 

 

 

A DRAM is made with cells that 

store data as charge on capacitors. 

DRAM’s  are among the VLSI 

cirrcuit interms of transistor 

perchip. 
 



THE BELOW FIG SHOWS THE SRAM CAN BE 

IMPLEMENTED AS 

 



The two invertors are cross-connected to form 

a latch. 

The latch is connected to two bit lines by 

transistors T1 and T2. 

These transistors act as switches that can be 

opened or closed under the control of 

wordline. 

When the wordline is ground level and the 

transistor are turned-off and the latch retains 

its state. 

eg: let us assume that cell is state1 if the logic 

value at point X is 1 and at point Y is 0. 



Read operation: 

 

To read in SRAM cell,the wordline 

is activated to close switches T1 & 

T2. 

If the cell is in state1, the signal on 

bitline b is high and the signal on 

bitline b1 is low. 

 



Write opration: 

 

The state of the cell is set by 

placing the appropriate value 

on bitline ‘b’ and its 

complement on b1 and the 

activating the wordline. 



THE BELOW FIG SHOWS THE DYNAMIC MEMORY 

CELL CONSIST OF TRANSISTOR AND CAPACITOR 



In order to store information in this 

cell the transistor T is turned on and 

an appropriate voltage is applied to 

the bitline. 

This causes a known amount of 

charge to be stored in the capacitor . 

After the transistor is turned off the 

capacitor begins to discharge 



Advantages of SRAM: 
 Fastest type of memory 

 Low density 

 

Disadvantage of SRAM: 
 More expensive 

 

 Generally used in small amounts(L2 cache) or 

expensive servers. 

 

 



Advantages of DRAM: 
It has high density and low cost. 

These are widely used. 

Available chips are of size1M to 256M 

bits and large chips are developed. 

A DRAM chip is organised to read or 

write a number of bits in parallel. 

It provides flexibility in designing 

memory system. 
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READ-ONLY MEMORY 

   Computer memory is the storage space in 

computer where data is to be processed and 

instructions required for processing are stored. 

Memory is divided into large number of small parts 

called cells. 

Introduction 



MEANING OF ROM 

Read-only memory (ROM), also known as 

firmware(software), is an integrated circuit programmed with 

specific data when it is manufactured.  

 ROM chips are used not only in computers, but in most other 

electronic items as well.  

 



 ROM TYPES 

                      
     There are FIVE basic ROM types:  

 PROM 

 EPROM 

 EEPROM 

EAROM 

 Flash memory  

Each type has unique characteristics, but they 
are all types of memory with two things in 
common:  



 READ-ONLY MEMORY - FEATURES 

 Data stored in these chips is nonvolatile     -- Data 

is not lost when power is removed.  

 Data stored in these chips is either unchangeable 

or requires a special operation to change.  

 This means that removing the power source from 

the chip will not cause it to lose any data.  

 



 ROM-Memory does not allow 
neither for deletion, nor can it be 
overwritten by the user via 
program commands.  

Therefore, all programs and data 
that is in the ROM have to be 
installed through the production 
process 

CONTD. 



USE OF ROM 

 Used to store permanent data which are very 

essential to run the hardware correctly. 

 A good example for Rom is BIOS chip(Basic Input 

Output Set). 

 Generally used for updates of firmware. 



  



  

 From left to right there are three stages. 

 First stage is usually called as address 

decoder(de-multipluxer) in memory circuits. 

 Second stage is memory arrays. 

 For each word line there may be a connection to 

those bitlines that should be activated for 

corresponding memory word. 

 An additional stage is an amplifier or output 

buffer used to generate a strong output signal. 



CACHE  MEMORY 



 INTRODUCTION: 

 When a program instruction is executed, the 

CPU repeatedly refers to the set of instructions 

in the memory. 

 Every time a subroutine is called, its instructions 

are fetched from the memory. 

 Over a short interval of time, the address 

generated by a program refers to few localized 

areas of memory repeatedly. 

 That is ,only some portion of memory will be 

accessed repeatedly at a particular time while 

the remaining memory in the main memory is 

accessed less frequently. 



 It takes more time for the CPU to access the main 

memory each and every time . 

 If the active portions of the program and data are 

placed in a fast small memory, the average memory 

access time can be reduced, which reduces the total 

execution time of the program. 

 Such a fast small is called “Cache Memory”. 

 Cache memory is placed between CPU and main 

memory. 

 Cache memory access time is less than that of main 

memory by a factor 5 to 10. 

 Cache is the fastest components in the memory 

hierarchy. 

 



 



BASIC OPERATION OF CACHE MEMORY: 

 When the CPU needs to access some memory, first 

the cache is examined. 

 If the word to be accessed is found in the cache 

memory, then it is read from the fast memory. 

 If the word is not found in the cache memory, then it 

is read from the main memory. 

 A block of words just accessed in the main memory 

is automatically transferred to cache memory. 

 Cache memory contains a replica or the copy of the 

main memory. 



 When the CPU refers to a memory and finds that 

word in the cache, it is called “hit”. 

 When the word is not found in the cache and it is 

present in the main memory, then it is counted as 

“miss”. 

 The ratio of no.of hits to the no.of total CPU 

references to memory(hit+ misses)  is called as “hit 

ratio”. 

 The performance of the cache memory is frequently 

measured in terms of hit ratio. 

 Hit ratios are found to be more than 0.9. 

             Hit ratio      =    (hit)/(hit+miss). 

 

 



MAPPING PROCESS: 

 The transformation of data from main memory to 

cache memory is called “mapping process”. 

 There are three types of mapping procedures in the 

organization of cache memory: 

                   1.  Associative mapping 

         2. Direct mapping 

         3. Set-associative mapping 

 



ASSOCIATIVE MAPPING: 

 The fastest and most flexible cache organization uses 

an associative memory. 

 The associative cache memory stores both the address 

and the content i.e., data of the memory word. 

                                         CPU address(15 bits) 
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 The diagram shows three words presently stored in the 
cache. 

 The address value is of 15 bits which is shown in 5 digit 
octal number. 

 Its corresponding 12-bit word is show in 4-digit octal 
number. 

 A CPU address of 15-bits is stored in the argument 
register and the associative memory is searched for the 
matching address . 

 If the address is found, it is hit and the word is read into 
the CPU,if the address is not found, then it is miss and 
the word is read from the main memory and the address 
data pair is then transferred to the cache memory. 

 If the cache is full, then the words in the cache are to be 
displaced to make room for new words. 

 



DIRECT MAPPING: 

 The drawback of Associative mapping is it is more 

expensive as it has an added logic associated with each 

cell. 

 To overcome this drawback ,we move to Direct Mapping. 

 In direct mapping we use the random access memory. 

 To organize direct mapping, the CPU address of 15 bits 

is divided into two fields: 

  1. the nine least significant bits constitute 

the index field. 

  2. the remaining six bits constitute the tag 

field. 

 



ADDRESSING RELATIONSHIPS BETWEEN MAIN AND 

CAHE MEMORIES: 

           Tag     Index 
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DIRECT MAPPING CACHE ORGANIZATION: 





SET-ASSOCIATIVE MAPPING: 

 The drawback of direct mapping is two words is two 

words with same index but with different tag values 

cannot reside in the cache memory for the same time. 

 

 Set-Associative mapping is an improvement of direct 

mapping in which each word of cache can store two or 

more words of memory under the same index 

address. 

 

 Each data word is stored together with its tag and 

the number of tag-data items in word of cache is said 

to form a set. 

 





WRITING INTO CACHE: 

There are two methods: 

   1. Write-through method. 

   2.Write-back method. 

1.Write-through method: 

   In this method , main memory is 

updated with every memory write operation and the 

cache memory is also updated in parallel if it contains 

that word in the specific address. 

    

   It has an advantage that main 

memory always   contains the same data as 

that of the cache memory. 

  



2.Write-Back method: 

  In this method only the cache memory is 

updated.  

 The location where the memory is updated is 

marked by a flag 

So  that when the word is removed from the cache , it 

can be added to main memory easily. 

  The advantage of this method is we can 

update the memory several times easily during the 

program execution and when the word id removed 

from the cache the accurate copy is re-written into the 

main memory. 



CACHE INITIALIZATION: 

 The cache memory is initialized when the power is 
supplied to the computer or when the main memory is 
loaded with a complete set of programs from the 
auxiliary memory. 

 After initialization , ideally the cache has to be empty , 
but it instead it contains some invalid data. 

 Therefore, a  “valid bit”  is included with each word in 
cache to check whether the word contains valid data or 
not. 

 Firstly , all the valid bits are set to 0 when the cache is 
initialized. 

 When a new word is loaded from main memory to cache 
, the valid bit is set to 1. 

 1 indicates valid data and 0 indicates invalid data. 
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