UNIT 4  COMPUTERS___________________________________________________
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 Computers
1.  Tuning-in

Task 1:   Make a survey of your class to find out how many have access to computers. Use questions like these:
Do you have access to a computer?
Where? At home? At work? At college or university?
What do you use it for?
What kind of computer is it?
You may add other questions of your own.
Task 2:   Can you explain what these abbreviations mean?
1 ROM
2 RAM
3 CPU
4    I/O
Check your answers by reading quickly through this text:
Microcomputer systems
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The block diagram of a microcomputer system is shown in Fig. 4.1.
Fig. 1
Fig. 1
                                 Fig. 4.1 - The block diagram of a microcomputer system
The I/O (input/output) unit consists of one or more ICs, which are used to control the data going in and out of the computer.

The ROM (read-only memory) and RAM (random-access memory) units consist of a number of special digital logic chips which can store programs and data. The small ROM provides some permanent storage and the RAM is used for temporary storage. Unlike the ROM, the contents of the RAM is constantly changing, but it only operates while the computer is switched on.

The CPU (central processing unit) is a microprocessor. It is the main part of the computer, which controls the rest of the system and performs all the arithmetic and logic operations on the data.

Sets of connectors known as buses are used to carry the internal signals between each unit. The data bus is used to transfer data between all the units. The control bus is used to send control signals from the CPU to the other units. The address bus is used to send signals from the CPU which indicate the memory and I/O locations to be used.
Task 3:   Fill in the gaps in this table with the help of the text.
Component
Purpose    
_______________
____________________________________________________

I/O unit
controls data going in and out of the computer
ROM
.........................................................................................................
...............................
temporary storage
...............................        controls the system, performs all arithmetic and logic 
                                       operations on the data
Data bus
........................................................................................................
Control bus     
........................................................................................................
................................        sends signals from the CPU which indicate the memory 
                                           and I/O locations to be used
2.  Language study    Describing purpose
     Study these ways of describing the purpose of random access memory:
RAM is used for the temporary storage of programs and data.
RAM is used for storing programs and data temporarily. 

   RAM is used to store programs and data temporarily.
Task 4:   Identify each of the electronic components or pieces of equipment described below. Compare answers with your partner.
1 It's used to change AC voltages from small to large or from large to small.

2 It's used for measuring very small currents.

3 It's used to check the logic levels in the pins of ICS.
4 It's used as part of a burglar alarm to detect movement.

5 It's used for the transmission of RF signals.

6 It's used for protecting circuits from a surge in voltage.

7 It's used to master down different recordings to make a master tape.

8 It's used to find buried metal.
Task 5:   Look again at the sentences describing the purpose of RAM. Describe the purpose of each of the other components listed in your completed table in Task 3.
3.  Word Study   Prefixes
Study this term from electronics:
semiconductor 
We can divide it into three parts:
 
semi   conduct   or
Semi is a prefix which means 'half’, while or is a suffix added to the verb conduct to make a noun. From this we can work out that a semiconductor is a component which half conducts, i.e. it conducts in one direction only.
Knowledge of common prefixes can help us to work out the meaning of some unfamiliar terms in electronics.
Task 6:   Study this table. Try to think of other examples to add. Compare your examples with those of another group.
Explain to the other group the meaning of any terms which they are unfamiliar with.
Prefix
Meaning
Example
Others

_____________
_______________
_______________
___________________

de-
reverse the action
decouple
......................................

dis-
opposite of
discharge
......................................

micro-
small
microchip
......................................

multi-
many
multimedia
......................................

tele-
far
television
......................................

trans-
across
transmitter
......................................

4.  Technical reading    Combinational logic
Task 7:   Answer the following questions about the text below.
1
What terms are used in the text for each of the following?
a    a digital switching circuit
b    the output of each gate depending on the combination of its inputs
c    the number of ICs used in a computer
d    an indication of the number of components used in an IC
2
What is shown by
a    a truth table?
b    a pin-out diagram?
3 What is another name for a NOT gate?

4 What are the two common families of logic ICs?

5 What do these abbreviations stand for? 

 
a    TTL

b    VLSI 
c     CMOS 
d    MSI
6
Which of these statements are true for CM0S ICs?
a    They contain bipolar transistors.
b    They contain field effect transistors.
c    They are particularly suitable for use in battery-operated portable computers. 
d    They are particularly suitable for use in large, high-speed computers.
The decision-making circuits used in modern computers are mainly composed of combinations of digital switching circuits known as logic gates. Fig. 4.2 shows the logic symbols and truth tables for some basic gates.
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                        Fig. 4.2 - Logic symbols and truth tables for some basic gates


The output of each gate depends on the combination of its inputs. This is known as combinational logic. The output for all possible inputs is shown using a truth table. The truth tables show that the output of an AND gate is only high (i.e. logic level 1) when all its inputs are high. The output of a NAND gate, however, stays high unless all its inputs are high. The output of a NOT gate (also known as an inverter) is always the opposite of its input.
Computers use ICs which contain a number of logic gates on one chip. An IC pin-out diagram shows the arrangement of the gates and the function of each pin on the chip (see Fig. 4.3).
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                  Fig. 4.3 - An IC pin-out diagram
The number of ICs used in a computer, i.e. the chip count, can be reduced by connecting NAND gates together to form other types of gates (see Fig. 4.4).
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             Fig. 4.4 - How NAND gates can be used to make basic logic gates

The number of components in an IC is indicated by its scale of integration as shown in Table 1. The IC shown in Fig. 2 is an SSI device but microprocessors used in computers are VLSI or SLSI devices.

Table 1 -  Scale of integration
Scale of integration
Abbreviation
No. of active 



components

__________________________      ______________
__________________________

Small-scale integration
SSI
1 to 10

Medium-scale integration
MSI
10 to 102 


Large-scale integration
LSI
102 to 103
Very large-scale integration
VLSI
103 to 104  

Super-large-scale integration
SLSI
104 to 105   

There are two common families of logic ICs used in computers. TTL (transistor-transistor logic) ICs use bipolar transistors to form each gate whereas CMOS (complementary metal oxide semiconductor) ICs use field effect transistors (FETs). The different characteristics of each family determine which will be used in a particular computer (see Table 2). For example, TTL ICs are used in large, high-speed computers and CMOS ICs are better for battery-powered portable computers.
Table 2 -  Two common families of logic ICs
Properties
TTL
CMOS

____________________
__________________
_____________________________

Supply voltage
+5V±0.25%
+3V to +15V
Supply current
mA
µA
Power dissipation

mW


        µW

Switching speed

fast                                    relatively slow
Input impedance
           low                                    high
Task 8:   Complete these statements with the help of the truth tables in Fig. 4.2 on page 25. For example, in the case of an AND gate:
a    When A and B are low, the output is low.
b    When A is low and B is high, the output is low.
1
AND
   When A is high and B is low, ......................................................

2
NOT      ......................................................................, the output is high.

3
OR
   When A and B are high, ..............................................................

4
NOT
   When A is high, ...........................................................................

5
NAND   ......................................................................, the output is low.

6
NAND   When A is high and B is low, .....................................................

7
AND
   ......................................................................, the output is high.

8
NAND   When A and B are low, ..............................................................
______________________________________________________________________
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