
N

Spectrum
IN b-13.7)

,13 Din 11 1 4.71
30 INFVT 'Input color 01 band.'
40 IPSO? • bantl ,n,mbor 1".bl111
30 1F DS'I) • "CIO" OF bill) • 'f11YK" I

HEN DD To >
60 INPUT "band n.,cbcr 2.61121
70 INPUT "band number 3 • bf131

RJ PRINT
90 FOR 1 • I TO
100 RESTORE 18C

110 FOR j •0 TO S
120 READ cf (1),cf (21 ,cs 131 .cl f01

130 IF ct.l) •bS(l) THEN GO SUB 10)0
140 NEXT
150 NETT

160 PRINT •• oh,,'
170 STOP
loo DATA 'black". •o'. ro • , •• . o•• , •• bro•n•,•

,.. 1 . „0 „ yam. q. 4 2 " "oo.,

.nq. 3" 3 . ^..

w •190 ORIR ' yello,• , ,'<•• ••0000•.••Or.on
•• • 3„ "3„ "00000".bl UR"."6.^b,•.,,
000000'

[W DATA 'mil of ot.'7"."7". •0000000. •9f

1000 FOR Y•l TO 7

1020 IF c{((I+l1.k)<7" " THEN PAIN' CII
51'l),k)1
1023 NEXT 1

1030 RETURN

BBC
to FEM r etc.' colour COO..
30 LIM B113).Cl13i

30 PRINT 'Input colour 01 DIode,"
40 INPUT BAND 1AWBER i'.Bt(l>

3U IF DDIl) • "BOLD" OR Btlll•"

SILVER" THEN DOTU 3J
60 INPUT "BAND NIPPER 2".BF<71

to INPUT "BAND NIMGER 3"•B8I31
00 PRINT
90 FOR 1 . 1 TO 3

100 RESTORE
110 FOR J•0 TO 9

" 40 READ CR4O).Ctlll.Cl121. CR13)

130 IF LRIO) bt11) INEN PRINT CICI)l
TAO NEXT J
130 NEXT I

ISO PRINT ' ORm6
0 ENO

100 Oa fR 61ACI) .0.0,. GR3WN,1,1.0.

FED,3,3,00, GRANBE,3,3,000
190 CRIB VEl.ION,4.4.0000. OREEN,3.3.

00000. BLUE, 6.6.000000
200 DATA CI0LE1,7,7, 0000000, XREV•D.B,,

YN1 ID. 3.9..

For the Commodore E4
replace sires 40, 60 and 70
with:

40 INPUT "BAND NUMBER 1
•;BS(11

60 INPUT - BAND NUMBER 2

" 8S(11
70 INPUT"BAND NUMBER 3

":BS(3)

HOP/COLOUR CODES AND RESISTORS

COMPONENT
PARTS

Proving Ohm's law
You can prove Ohm's Law for yourself with only afew
resistors, a batte ry, some wire and a multimeter. The
resistors should be rated at one watt or greater, with
values from 3.3 ohms to 15 ohms. Set the multimeter
to read current A 400 mA (milliamp) scale on the
meter will be suitable. Now connect it into the circuit
with the other components, as shown above.
Inse rt each of your resistors in turn and check the
reading on the multimeter. If you can now plot your
readings of current against one divided by the resistor
values, you will find that you get a straight line graph
in which I is directly propo rt ional to 1/R with a
constant voltage. Therefore l=V x 1 IR, which is V= I R
— the formula for Ohm's Law

CIN17R1CXC1 (mA)

: I=VX 11R
aoo

I=Current (in amps)
V=vo ltage

R=Resistance (in ohms)

0 0,1 0.2 0.3
1

R>FWANCE

Diodes
SEMICONDUCTOR MATERIAL

ORECTION OF CURRENT FLOW

Diodes are the electricGI equivalent of a one-way
valve. A diode has a ve ry low resistance to electric
curreit in one direction ;usually a few ohms) and a
ve ry high resistance (several million ohms) to current
in the other. This disobedience to Ohm's Law is
because the diode is not an ordinary conductor but is a
semiconductor made out of materials such as silicon
and germanium. You can actually see the
semiconductor in some glass packaged diodes. Eve ry

diode has a stripe atthe end towhich current can flow

Electronic equipment, of every kind, is
made up of electrical components. Some of
these components are quite dazzling in their
complexity. The microprocessors and video
contro l chips at the heart of every
microcomputer are so complicated that the
tremendous range of their actions and their
minute size seem alien to the human world.

Even the most complicated of integrated circuits
need support from, and a re even largely made up
of, much simpler elect rical components. These
simple building block components can be
classified into two types: active and passive.

The passive components are the simplest.
These merely hamper the electrical signal that
flows through them. Different signals are
hampered in different ways. That is what makes
these components useful. Examples of such
components are resistors and capacitors.

Active components are altogether more clever.
They can actually add to the signal that flows
through them. A transistor is a good example;
when fed with a small signal it gives out a larger
(amplified) signal.

Passive components are made up of simple
materials. Apart from the packaging materials
(the various resins and plastics) that you actually
see when you buy, say, a resistor, the component is
made of copper and steel and carbon. These are all
conductors. The active components, though, are
all made up largely of silicon or germanium. These
two elements have special prope rties that make
them behave not as conductors, like steel and
copper, nor as the insulating resins and plastics,
but in some way in between. Under some
conditions they conduct electricity and under
other conditions they do not. That is why these
materials are known as semiconductors.

The active components, because they are based
on semiconductors, work in many interesting
ways. You cannot say that applying a particular
voltage across a semiconductor will result in an
electric current of a certain value flowing through
it, nor indeed any current at all. All conductors,
though, follow one very simple law. Ohm's Law
(see page 114) describes the way in which any
simple conductor will react to the electrical signal
that flows through it. The transistor is the most
important of these components to computing, as it
is the basis by which computers can store and
process information. In the next instalment we'll
use transistors to build some of the simple logic
gates that we've discussed in the Computer
Science course.
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