
BASIC CONCEPTS OF MEMORY SYSTEM  

  
The maximum size of the Main Memory (MM) that can be used in any computer  

is determined by its addressing scheme. For example, a 16-bit computer that generates  

16-bit addresses is capable of addressing upto 216 =64K memory locations. If a machine  

generates 32-bit addresses, it can access upto 232 = 4G memory locations. This number  

represents the size of address space of the computer.  
 
 

If the smallest addressable unit of information is a memory word, the machine is  

called word-addressable. If individual memory bytes are assigned distinct addresses, the  

computer is called byte-addressable. Most of the commercial machines are byte- 

addressable. For example in a byte-addressable 32-bit computer, each memory word  

contains 4 bytes. A possible word-address assignment would be:  
 
 

Word Address Byte Address  

0 0 1 2 3  

4 4 5 6 7  

8 8 9 10 11 

. …..  

. …..  

. …..  

With the above structure a READ or WRITE may involve an entire memory  

word or it may involve only a byte. In the case of byte read, other bytes can also be read  

but ignored by the CPU. However, during a write cycle, the control circuitry of the MM  

must ensure that only the specified byte is altered. In this case, the higher-order 30 bits  

can specify the word and the lower-order 2 bits can specify the byte within the word.  
 
 
 



CPU-Main Memory Connection – A block schematic: -  

From the system standpoint, the Main Memory (MM) unit can be viewed as a  

“block box”. Data transfer between CPU and MM takes place through the use of two  

CPU registers, usually called MAR (Memory Address Register) and MDR (Memory Data  

Register). If MAR is K bits long and MDR is ‘n’ bits long, then the MM unit may contain  

upto 2k addressable locations and each location will be ‘n’ bits wide, while the word  

length is equal to ‘n’ bits. During a “memory cycle”, n bits of data may be transferred  

between the MM and CPU. This transfer takes place over the processor bus, which has k  

address lines (address bus), n data lines (data bus) and control lines like Read, Write,  

Memory Function completed (MFC), Bytes specifiers etc (control bus). For a read  

operation, the CPU loads the address into MAR, set READ to 1 and sets other control  

signals if required. The data from the MM is loaded into MDR and MFC is set to 1. For a  

write operation, MAR, MDR are suitably loaded by the CPU, write is set to 1 and other  

control signals are set suitably. The MM control circuitry loads the data into appropriate  

locations and sets MFC to 1. This organization is shown in the following block schematic  
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Some Basic Concepts  

Memory Access Times: -  

It is a useful measure of the speed of the memory unit. It is the time that elapses  

between the initiation of an operation and the completion of that operation (for example,  

the time between READ and MFC).  
 
 
Memory Cycle Time :-  

It is an important measure of the memory system. It is the minimum time delay  

required between the initiations of two successive memory operations (for example, the  

time between two successive READ operations). The cycle time is usually slightly longer  

than the access time.  
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