
 

 

  

 

 

 

 

 

 

Input/output the computer system’s I/O architecture is its interface to the 

outside world. This architecture is designed to provide a systematic means 

of controlling interaction with the outside world and to provide the 

operating system with the information it needs to manage I/O activity 

effectively. There are three principal I/O techniques: programmed I/O, in 

which I/O occurs under the direct and continuous control of the program 

requesting the I/O operation; interrupt-driven I/O, in which a program 

issues an I/O command and then continues to execute, until it is 

interrupted by the I/O hardware to signal the end of the I/O operations; 

and direct memory access (DMA), in which a specialized I/O processor 

takes over control of an I/O operation to move a large block of data. 

• To handle widely different types of I/O devices, we need a 

programmable I/O interface or I/O module. 

• Interfaces to processor and memory on one side 

• Interfaces to one or more peripheral devices on the other side 
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The block diagram of an Input-Output Interface unit contain the following 

blocks: 

1. Data Bus Buffer  

2. Read/Write Control Logic 

3. Port A, Port B register 

4. Control and Status register  

 

The Input/output Interface is required because there are exists many 

differences between the central computer and each peripheral while 

transferring information. Some major differences are: 

Peripherals are electromechanical and electromagnetic devices and their 

manner of operation is different from the operation of CPU and memory, 

which are electronic device. Therefore, a conversion of signal values may 

be required. 

The data transfer rate of peripherals is usually slower than the transfer rate 

of CPU, and consequently a synchronization mechanism is needed. Data 

codes and formats in peripherals differ from the word format in the CPU 

and Memory. The operating modes of peripherals are differ from each 

other and each must be controlled so as not to disturb the operation of 

other peripherals connected to CPU. 

These differences are resolved through input-output interface. As input-

output interface (Interface Unit) contain various components, each of 

which performs one or more vital function for smooth transforming of 

information between CPU and Peripherals. 
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Data Bus Buffer: 

The bus buffer use bi-directional data bus to communicate with CPU. All 

control word data and status information between interface unit and CPU 

are transferred through data bus. 

Port A and Port B: 

Port A and Port B are used to transfer data between Input-Output device 

and Interface Unit. Each port consist of bi-directional data input buffer 

and bi-directional data output buffer. Interface unit connect directly with 

an input device and output disk or with device that require both input and 

output through Port A and Port B i.e. modem, external hard-drive, 

magnetic disk. 

Control and Status Register: 

CPU gives control information to control register on basis of control 

information. Interface unit control input and output operation between 

CPU and input-output device. Bits which are present in status register are 

used for checking of status conditions.   
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Read/Write Control Logic: 

     This block generates necessary control signals for overall device 

operations. All commands from CPU are accepted through this block. It 

also allow status of interface unit to be transferred onto data bus through 

this block accept CS, read and write control signal from system bus and 

S0, S1 from system address bus. Read and Write signal are used to define 

direction of data transfer over data bus. 

Read Operation: CPU <---- I/O device  

Write Operation: CPU ----> I/O device  

The read signal direct data transfer from interface unit to CPU and write 

signal direct data transfer from CPU to interface unit through data bus. 

Address bus is used to select to interface unit. Two least significant lines 

of address bus (A0, A1) are connected to select lines S0, S1. This two 

select input lines are used to select any one of four registers in interface 

unit.   
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TYPICAL I/O DEVICE INTERFACE 

 

 

 

 

 

 

 

 

 

In typical I/O device interface shown in this diagram, when you say this 

I/O device is connected to the I/O module, exactly how the interface is 

like. See the I/O module signals are here. The I O module can send some 

control signals, it can receive some status signals, or it can do some data 

transfer. In the previous diagram these arrows which I show will carry all 

these three kinds of signals; control signals, status signals and data 

transfer. 

Now, inside the I/O device interface in addition to the I/O device we have 

a buffer which temporarily stores the data that is been transferred, and 

there is a control logic, which controls the buffer and there will be other 

circuitry also. This status signal will tell you whether the I/O device is 

ready, whether the next data word or data byte is ready, and so on and so 

forth. This is a typical I/O device interface.  
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I/O MODULE SCHEMATIC 

 

 

 

 

 

 

 

In typical I/O device interface shown in this diagram, when you say this 

I/O device is connected to the I/O module, exactly how the interface is 

like. See the I/O module signals are here. The I O module can send some 

control signals, it can receive some status signals, or it can do some data 

transfer. In the previous diagram these arrows which I show will carry all 

these three kinds of signals; control signals, status signals and data 

transfer. 

Now, inside the I/O device interface in addition to the I/O device we have 

a buffer which temporarily stores the data that is been transferred, and 

there is a control logic, which controls the buffer and there will be other 

circuitry also. This status signal will tell you whether the I/O device is 

ready, whether the next data word or data byte is ready, and so on and so 

forth. This is a typical I/O device interface.  
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EXAMPLE OF OUTPUT AND INPUT PORTS 

 

 

 

 

 

The driver outputs are connected to the data bus, inputs are connected to 

the input device. For an output port the diagram I showed this is for one 

device. There is one output port, which is connected to one output device, 

and from the address decoder the enable of the output port is activated. 

For an input port it is similar, but it is not a register it is just a tristate 

buffer. Input device is sending the data and address, decoder again is 

decoding, and enabling it. When it is enabling this data will be available 

on the data bus because it is a buffer. 

You see for an input port you do not need a register, a tristate buffer is 

sufficient. Why? Because the I/O devices are much slower. So, whenever 

the I/O devices are ready, the input device will be providing the data to 

the input side of the input port, and whenever cpu wants to read it, it will 

be enabling the tristate buffer. The data will come on the data bus it will 

read from the data bus. So, the device need not store it in a register. The 

buffers are much simpler to build than register that is why you can save 

some hardware. 
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Data transfer between the central unit and I/O devices can be handled in 

generally three types of modes which are given below: 

1. Programmed I/O 

2. Interrupt Initiated I/O 

3. Direct Memory Access 

 

Programmed I/O 

Programmed I/O instructions are the result of I/O instructions written in 

computer program. Each data item transfer is initiated by the instruction 

in the program. 

Usually the program controls data transfer to and from CPU and 

peripheral. Transferring data under programmed I/O requires constant 

monitoring of the peripherals by the CPU. 

Interrupt Initiated I/O 

In the programmed I/O method the CPU stays in the program loop until 

the I/O unit indicates that it is ready for data transfer. This is time 

consuming process because it keeps the processor busy needlessly. 

This problem can be overcome by using interrupt initiated I/O. In this 

when the interface determines that the peripheral is ready for data transfer, 

it generates an interrupt. After receiving the interrupt signal, the CPU 

stops the task which it is processing and service the I/O transfer and then 

returns back to its previous processing task. 
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Direct Memory Access 

Removing the CPU from the path and letting the peripheral device 

manage the memory buses directly would improve the speed of transfer. 

This technique is known as DMA. 

In this, the interface transfer data to and from the memory through 

memory bus. A DMA controller manages to transfer data between 

peripherals and memory unit. 

Many hardware systems use DMA such as disk drive controllers, graphic 

cards, network cards and sound cards etc. It is also used for intra chip data 

transfer in multicore processors. In DMA, CPU would initiate the transfer, 

do other operations while the transfer is in progress and receive an 

interrupt from the DMA controller when the transfer has been completed. 

 

 

 

 

 

 

 

 

 

 

Above figure shows block diagram of DMA 
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