LECTURE 23

Computer Architecture

Prepared by:

Firas Abdulrahman Yosif




Computer Architecture

Control Unit

A control unit is important part central processing unit(CPU), the purpose of it
Is to issue control signals or instruction to the data processing part. These
control signals select the function to be performed at a specific times and rout

the data through the appropriate functional units.

il laa) s lgia () s «CPU) ) 43S el dallrall 52 5 (e Lagaa 12 3 aSail) 3as g 23
8 L altl) Cpay A Adgda o) 028 aSail) ol L) aand Ul dadlaa ¢ S clagladll gl aSal)
A daly & CPU I Ja)a 52 s sl dpsliall Jasdl il gy ULl s 4 35 B350 il

.computer

The control unit is a part of the Central Processing Unit (CPU), The CPU is
divided into the arithmetic logic unit and the control unit. The control unit
generates the appropriate timing and control signals to all the operations
involved with a computer. The flow of data between the processor, memory,

and other peripherals is controlled using the timing signals of the control unit.

The main function of a control unit is to fetch the data from the main memory,
determine the devices and the operations involved with it, and produce control

signals to execute the operations.
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The functions of the control unit are as follows:

. It helps the computer system in the process of carrying out the stored
program instructions.
. It interacts with both the main memory and arithmetic logic unit.
. It performs arithmetic or logical operations.
. It coordinates with all the activities related to the other units and the
peripherals.
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A control unit works by receiving input information that it converts into control
signals, which are then sent to the central processor. The computer's processor
then tells the attached hardware what operations to carry out. The functions that
a control unit performs are dependent on the type of CPU, due to the variance of
architecture between different manufacturers. The following diagram illustrates

how instructions from a program are processed.
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Machine Cycle

Step 2: Decode instructions Step 3: Execute commands
into commands | |

Step 1: Control Unit | ALU Step 4:
. Fchh Store results
instruction . in memory
from memory Main Memory

Fig. (1) block diagram for control unit

+» Implementation Methods of control unit:
1. Hardwired Control
2. Microprogrammed Control

1. Hardwired Control

This implementation views the control unit as a sequential logic circuits to
generate specific fixed sequence of control signals. Once constructed change in
behavior can be implemented only by redesigning, and physically rewiring the

unit.
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This type of implementation used in RISC computers (Reduce Instruction Set
Computer). And because of constructing this unit from many logical gates, it
guarantees speed for such unit, but also it increases the heat of this unit and
consequently increases the heat of the CPU, therefore, a fan is needed for
cooling the CPU.
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Q) why we use hardwire with RISC?
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2. Micro Programmed Control

It is a method of control design, which the control signal selection and sequence
information is stored in control memory, which stored in the control unit in the
CPU.

The control signals to be activated at any time by a Microinstructions. The

Microinstructions is fetched from the control memory in much the same way an
instruction is fetched from main memory.
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Micro program: The sequence of microinstructions that represent a single

machine instruction.
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Micro _instruction: The set micro orders issued by the control unit at one a

time.
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Micro orders (Micro operation): Individual signals sent over dedicated lines

to control individual components and devices.
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e Comparison between microprogrammed control and hardwire control:
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