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Direct Memory Access

(DMA)

Direct memory access (DMA) is a method that allows an input/output (1/0)
device to send or receive data directly to or from the main memory, bypassing
the CPU to speed up memory operations. The process is managed by a chip

known as a DMA controller DMA Controller.
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What is DMA and Why it is used?

Direct Memory Access (DMA\) transfers the block of data between the memory
and peripheral devices of the system, without the participation of the processor.
The unit that controls the activity of accessing memory directly is called a DMA

controller. We have two other methods of data transfer, programmed 1/0 and
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Interrupt driven 1/0O. The processor relinquishes the system bus for a few clock
cycles. So, the DMA controller can accomplish the task of data transfer via the

system bus.
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DMA Controller:
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DMA is mainly used in transferring data to/from the memory, where the CPU
first initiates the transfer then switches to another operation while the DMA
handles the operation of transferring data. Then the CPU receives an interrupt

signal from the DMAC (DMA controller) when the operation is done.
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Fig. (1) DMA breakpoint during instruction cycle
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Types of DMA:
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1. Burst transfer (DMA block transfer)
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2. Cycle Stealing:
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Essential Parts of DMA controller:

1. IODR (input/ output data register):
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2. I0AR (input/ output address register):
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3. DC (Data Count):
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4. DMA Control Unit:
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Fig. (2) Block diagram of Internal Circuitry for

DMA with CPU participation
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¢ Direct Memory Access Diagram

After exploring the working of DMA controller, let us discuss the block diagram

of the DMA controller. Below we have a block diagram of DMA controller.
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*

» Direct Memory Access Advantages and Disadvantages:

e Advantages:

1. Transferring the data without the involvement of the processor will speed

up the read-write task.
2. DMA reduces the clock cycle requires to read or write a block of data.
3. Implementing DMA also reduces the overhead of the processor.
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e Disadvantages

Cache coherence problem can occur while using DMA controller.
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