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Memory Interface

In this chapter, we explain how to interface 
both ROM and RAM to the Intel family of 
microprocessors. 
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Objectives
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Memory Devices
Memory Pin Connections:
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Memory Devices
ROM Memory:
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Memory Devices
ROM Memory:
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Memory Devices
Static RAM:



2

Slide 7Memory Devices and Interface, Chapter 10

Memory Devices

It is essentially the same as SRAM, except that it 
retains data for only 2 to 4 ms on an integrated 
capacitor.

The contents of the DRAM must be refreshed by 
being completely written.

The address inputs are usually multiplexed to 
reduce the number of address bits

DRAM is larger size than SRAM

Dynamic RAM:
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Memory Devices
Dynamic RAM Example:
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Memory Devices
Dynamic RAM Example:
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Address Decoding 
The previously explained address decoding techniques 
for I/O devices are equally applicable to memory 
devices.
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Address Decoding 
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Example
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Address Decoding 
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Address Decoding 
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Address Decoding 
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Example
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Address Decoding Example
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Interfacing RAM to CPU
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Interfacing Flash Memory to CPU
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Interfacing Flash Memory to CPU
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Interfacing Flash Memory to CPU
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16-bit Memory Interface (8086/80286/80386SX)
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16-bit Memory Interface (8086/80286/80386SX)
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16-bit Memory Interface (8086/80286/80386SX)



5

Slide 25Memory Devices and Interface, Chapter 10

16-bit Memory Interface (8086/80286/80386SX)
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Example of a 16-bit Memory Interface 
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16-bit Memory Interface (8086/80286/80386SX)
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Example of a 16-bit Memory Interface 
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32-bit Memory Interface (80386DX and 80486)
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32-bit Memory Interface (80386DX and 80486)
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32-bit Memory Interface (80386DX and 80486)
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64-bit Memory Interface (Pentium Processors)
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64-bit Memory Interface (Pentium Processors)
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64-bit Memory Interface (Pentium Processors)
The separate write strobe signals can be obtained by combining the 
bank selection signals with the /MWTC signal, which is generated by 
combining the M/IO and W/R.
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Example of a 64-bit Memory Interface
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Dynamic RAM  
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Dynamic RAM  

Slide 38Memory Devices and Interface, Chapter 10

Internal Structure of a Dynamic RAM 
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Example Read
Read ExampleRead Example
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Example RefreshRefresh Example

Slide 41Memory Devices and Interface, Chapter 10

Refresh Overhead
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Refresh Overhead
In a modern microprocessors such as a 3.0 GHz 

Pentium IV, the period of 15.6µs is a great deal of 
time!

Since this Pentium IV executes an instruction in 
about one-third ns, the refreshment overhead is 
much less than 1%, as shown below:
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EDO Memory
EDO (Extended data Output) RAM is a modified version 

of DRAM. In this type of memory, any memory access, 
including a refresh, stores the selected row of bits into 
latches. Thus, in most programs, which are sequentially 
executed, the row of latched data are available without 
any wait states. 

This slight modification to the internal architecture of the 
DRAM increases system performance by about 15 to 25%.

Although EDO memory is no longer available, this 
technique is still employed in all modern DRAM chips 
(SDRAM and DDRAM).
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The Intel 82C08 DRAM Controller
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DRAM Interface


