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Learning outcomes

Understand and able to explain the basic concepts of

interrupts and I/O operations.

 Able to explain how interrupts are used to implement I/O

control and data transfers.

 Able to identify various types of buses in a computer

system.

 Able to describe the advantages and limitations of RAID

architectures.
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• External device

• I/O interface 

• Interrupts

• DMA   

• Synchronous and Asynchronous

Input/Output
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Interfacing and Communication
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Input Devices

Input- signals /data that are received by computer 
system

• Keyboard

• Mouse

• Scanner

• Game Controller
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Output Devices

outputs - signals/data sent from computer
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I/O Module
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General model of I/O

Source: William Stallings, Computer Organization and Architecture,9th Edn
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Closing the Gap

Why can’t we connect the peripheral directly to CPU/buses. These is why?

1. Variety of peripherals, thus required different control logic

2. Different data transfer rate (fast or slow than CPU)

3. Different data format and word lengths
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External or peripheral devices 

• Exchanges data between the computer and external devices 

• The external devices can be classify into three categories:
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External devices (cont…)
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External device block diagram

Source: William Stallings, Computer Organization and 
Architecture,9th Edn
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components of interfacing devices

• control logic - I/O module interface with device

• data channel transfers the data from/ to the device

• transducer – converts the digital data of the I/O module and signals
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Keyboard /monitor
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Functions of I/O module
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Control and Timing

Coordinates traffic flow between the resources (main memory, system bus) and 
external resources”

• E.g - I/O steps (external devices to CPU):
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CPU interrogates the 
I/O module to check 
the status of the 
attached device.

I/O module sends 
the status of device 

If the device is ready 
to transmit, the CPU 

requests the data 
transfer to the I/O 

module

I/O module recieves
8-bit or 16-bit data 

from external device

data are transferred 
from I/O module to 

CPU
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↘ I/O Module: Processor 

communication

“CPU communication: communicate with processor in term of 
accept commands from processor (READ, WRITE), exchanged data, 

status reporting (BUSY, READY) and address recognition”

The CPU communication involve the following:

• Commands from processor - The I/O module accepts commands from the 
processor, typically sent as signals on the control bus. Examples: READ 
SECTOR, WRITE SECTOR etc.

• Data - exchanged data between processor and I/O modules over the data 
bus

• Status reporting - peripherals are slow, thus need to check the status 
through the I/O module  status signals, BUSY and READY

• Address recognition - to allow referencing

16
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↘ Functions -I/O Module (cont…)

• Device Communication – each I/O module able to establish communication. 
Communication involve command, status and data.

• Data Buffering - the I/O module buffers data to tye up with CPU's bus

• Error Detection -

– Device Malfunctions (jamming of paper, bad disk track)

– Error in Data 
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I/O module structure
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Source: William Stallings, Computer Organization and Architecture,9th Edn
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I/O instruction

Processor I/O module

specify I/O module 

and external devices
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Address I/O command

(a) Control, 
(b) Test, 
(c) Read and
(d) Write
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Memory mapped I/O
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Memory Mapped I/O
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Why use Memory Mapped I/O
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Isolated I/O

• Address space of memory and I/O is isolated. 

• the command line inform whether address refer to memory location or an 
I/O devices

• Example: 10 address line

– 2^10 memory location and 

– 2^10 I/O address
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Differences between Isolated I/O 

and Memory mapped I/O
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Will continue…


