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INTRODUCTION::

WHY ISIT SO?

As Profesaor Jullus Sumnar Mifler so-atien satd "Why isitsa?”

Why are magazines and books filled with 2o much padding,
hype, adverisaments and rubbtsh?

gro iz so0 much aflon to get acress to readsers In this
tachnologlcal ags - it amazes me i seé 50 many magazinas
with glosay pages of advertlsing and fiddly articles that don’t
raally smy anything at all.

So o with g,

You wandsr how & aub-editor could paps some of tha
manuscripts! Clulte aften an entire book is nathing but drlvel
and ragurgitatad padding. .

I krow, | have shelves {ull of tham. That's why they call them
pulp. They're only good for pulping back into recycled paper.
Many don't have a singla page of valuable material,

Cufle often the only thing that atiracts you in the first place ie
the cover. Once you gel the book home and lack through the
pages you fesl iike you've been duped. I've spenl hurdreds ol
dollara on these worthleag dust callectors and now I'mt mora
ashite, | look through them belore buylng. The enly reascn |
keep the jurk ones is 1a stop the others falling over!

But things have now %nt sven worse, Not only are tha rashy
bocks staying trashy, but the prices are going up. Have you
saen how expensive books and magazines have becama?

i sesme we are locked inta an ever-increasing spiral, As the
cost of printing goes up, the covat price thcraasas, This teduces
anles and increases the cost of printing. So we see another
increase in price.

Wheats it will #nd | don't know. Magazines that were & couple
of dollara a faw years ago are now twice tha prica and books
that wera laas than ten doliars are now nearly thirty dollars!
Some magazines from cverseas are araund the zeven doltar
markl

I wouldr't mind paying seven dollars if the Intention of the
aditor was to provide the reader with good articles. But the main
aim s 10 provide a vehtcle for the advertisemants and allow the
articles to "l the holes.”

Evan some of tha advens ars annoying. Some are repeated
aver and over agalm, month after month while cthers are so
microscopleally reduced In stze that you nead a magnifying
glass to read them. How you are expectad ta read tham, | don't
know.

And what about the glossy paper. Have you aver tried to read
an arficls under ar slectric light with tha shina of the paper
ahliterating the text, It's exasperating. it's a typical examph of
a daslgner never using or testing his own product.

But the production of glossy magazines and pulp books has
a broader ramlfization.

The natural resourcas consumad by them ls anormous. The
amount ol imber requirsd to print a run of a singla book is
astronomical. It's almast equat la the wood required 1o lrame a
14 square house. If you extrapolala this Into gl the newspapars
end books produced in a gingls day, you can sas how many
houses are being denled.

The world Is consumer-oriemted and advertiser driven.

| wouldn't be half as angry if it wasn't for the wastage. More
than 25% of all publications are wastad. If a publi salion dossnt
aoll within an allotted time is it returnad ta the distributar tor
pulping of disposal. Most fimes it ts sert lor straight-out dis-

|

posal.

Ot of all tha product that is sold, only 2 small percentaga is
read complelsly and only a tiny percantaga is shared.

Take the most wasteful product ever invented. The telaphone
book, Not only s it 8 months out of dats whin you ost iLbut the
number of pages Iooked atby a housahold per year is [ess than
1en. The other 99.8% of the book is nevar usgel

The next biggast waster is tha local paper anit thar the daily

|
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newWapaper, :
We have only gol surselves to blame. We laugh at Ruasia

pmdudn? 500 copies of a newspaﬁ&r ard pasting them on a
billboard for everyone to read. Bul the lime is coming when wa
should reject the loca) paper, tear down our newspapet tube
for jurk mall, step buylng the newspaper and ravar 1o a
community atttude of rerding the pages of a displayed copy.

This whl not only save millions of freas but somewhat restore
our globat weathst balance!

We at Talking Electronics have tried 1o regress this situation
by producing books and magazines that ara totally free of
wasted pages and unnecessary adverlising. The only problem
with this 1a the delay between issuea, as it takes a long time to
produce 70 pages of concantrated Information.

Anyhaw we are out agaln with anothar Notsheok and since all
the pravicus Isauss have sold out we are convinced they ara e
readed rasolon,

In this jesus we have combined theory with a number of
projects =& you can pLt your understanding intd praclice with
constiction.

You will notice we are always guiding you along the practical
path in the hope you can furn your studies inta a-career.

Wea have always said that electronics is one of the mosl
successiul ventires yuu can anter. The world of slectronics is
advancing faster than any s s
other field and you can
anjoy ts rewards il you
follow through with al

Julius Sumner Miller

Julius Sumner Miller is undoubtedly onc of the greatest teachers §

whatsoever, I's the surest way o go under.

Save up belo start your business and keep within its
inzoma. It may mmwar but it's guaranteed 10 work in the long
un.

I dowsn't matter how inviting a loan may sound on papsar, e
fact is the lerding company becomes a monkey-on your back
soonsr than you thirk. It fnishes up belng & "ghost” werker,
picking up more than you! .

It's enough that credit-cards take 3% - 5% of everything you
make, imagine how fast you would go under If every deollar cost
you 174! But that's what a loan costs.

And the loan companies start o dictals - inging vp at the most
Inconvaniont fima, demanding the account ba pulled into lina
and etrangling your achlevements. The answer s 10 say NO
from the gtart and you won't have to grevel i¢ someons you
despiza.

The main =ecrel is io keop small. The most afficient business
is 3 - 4 workers! Yes, it's a fact. The most efflcient business
consists of only 3 or 4 wotkers. Once you get over 5, tha retum
pet hwad decreases. You naed bigger pramises, a sacretary,
sandwich bay, accountant, cleaner and the list goes on.

S0, keep srmall but think BIG. Think of ideas that will help In
tha aducational fkeld, the medizal flald, Industral feld and in
facl everywhere around you. There are so many devices to be

. aTererrr— deslgned and improved that when
they come on the markal you say
"why didn’l | think of that!”

Be first, and think of anidea. Lok

loast gomea of the areas
wa are covating.

of our time. Not spmuch for what he taught but his way of tmaching,
He showed ihat teaching and leathing ean he fun. He reduced the
most complex mathematical concepts inlo simple ideax that made

around and sae what YO need,
Expard the idaa and sae il gthars
nead jt too. Then think of how

it doesnt mattet If you
arg a ceskjner, promoter
or manufacturar of
slectronic devices or
prefer the softwara side,

even me sit up auld think.

the scope for new
products 1s enormous.
All it takes is ihe

capability to design the

‘rght preduct at the righi
prica. In this way you can
mizyba start your awn buginess.

In this regard we try to help you all the way. Lots of our pages
have stotios and anecdates fo assist you and prevent soma of
the pitfalls that cripple 50% of new businesses in the first two

ears.

yEven il you are nol a whizz at electronics you may be able 1o
oxcel at the marketing side. Always remember that marketing
iz 70% of the success of an ldea.

Its no good having briliant ideas if they aran’t marksted
propery. Yol must be able to get your Idea out to the buyer
quickly and chaaply.

But this nesdn’t be an expensive exercise. In fact it must ba

cost-effectlve and means you should spend == litle as possibls
on advertising.

Advertising is 2 compsie wasle ol money. You wil meke
absolulely nothing out of your product if you have to advertise
It hoavily. )

This goas agalnst everything you have been told in the past
put that's because you have been fed false figures.

The cnly way to sall a product s to PROMOTE it. You do this
by distributing leaflets and creating displays at outlels that zell
your product. Thiz wlill create “word of moth® sales agd a
satiefied customer will 1ol his friends. But a dissalisfiad Cus-
tomar will tall the workd|l 5o you have to have a qualtty product
al a raalistio prica. _

To prove my point, we have not spent cne cent an advarttsing
Talking Electronics in 12 years and that's the only way we can
keop our prices down.

Tha secand tlp T can offer s DON'T SORAOW! Naver take out

ag"

a loan or borrow any money atall from any loan erganisation
1

It's unfortunate that he, and the Sydney School of Physics, did not
get the moognition they deserve. Belegated (o an eardy moming B
progrun on TY they had an enormous strugple to gel (he concept
of teaching the masses Physics and Science, accepted.

If you ever get the oppurtunity to sce an old video of Julius Sumnet |
Mitler in aclion you will sec what I mean when | suy be iz one of
the teachers 1 most admire. That's wity I Like hiv quote: "Why is it

ahead of the mpaﬁtiu and |

many in a population of 16 million
will need it. Imagine the sales
potential for ocne blilion con-
sumers!

Ramembar, there's & milionaire
created every 20 minutes in
America. 50, somMeone’s sUC-
ceeding, why can’t it he you? il
- ——— can, butif you are only just starting
in electronlos you will have to be patlent. You have a lot of
preliminarles to work on. 1 suggest you begin by building up
your knowledge-bass so you will be capable and able tolaunch
a product when the time comes,

Gat to It, and tead as much as you can and build as many
projects as possible. It's only through construetion that you will
really understand electronles.

TE has produced a range of more than 25 books, of which only
abgut 1¢ are still available. The rast have completely sold out,

The ones to ook for are the Notebook series: 1-6, bugging
books such as 14 FM Bugs and Sacurity Devices, Digital
Elactronlce Revealed, and Smart Security Devices,

All the beoks cortaln projects and artlcles spocifically
designad Lo help you learn electronics and we can do nathing
mare than put them ol ot the lowest prics so you san getthem
all.

Wea have already had many reporis of the success of our
readers and | know thie will continus during these hard times.
The best YOU can. do is prepare yourse tor tha evertual
demand for qualified and Tarward-thinking personnel. | know
of three occasions where the mare mention of Talking
Elactronics has won the perscen a joh and a career - don't forget
to try it youraslf,

This Notebook conlaing a lot of things | have been saving up
for years and years. Many of them are eo old that i [ don't put
them Into print they will be lost forevar, They have been pul at
the back of tha book. Lhopa you like them.




Parts & PC: $18.00
PC board only $3.20
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3. Galn Secticn

From there you go to section 2 at the

tasler circits presanied over the years | top where the pelarity of the fransls ris PARTS LIST

in alactranice magazines, but this ana is further proven and a chack is made o 4 - 1R
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tha front end of FM tranemitiars atc. @ Tosts translstors - locatas base : . .

The mejor advartaga with this design is load and finds GE or BE shorts. - ggg';:‘:g"ggm pot with shaft
lts automatic oparation. Alf you have to ® Dstermines iransistor galn © 100n monoklack

do Is fit the three lsads af the transistar j 1N 4145 diod

to tha tester in any ordar and the LEDs ‘® Produces a slgnal for testing - amm red LEDass

will let you know the base and il the | andio cirsuits _ 3mm green LEDs

transistar Is NPM or PHP. This is saction : OPERATION ’ - 74014 Hex Schritt trigget IC

1 at the bottom left-hand side.

The base is Indicated by a single il-
luminated LED out of a pair.

If the LED ig green, the transistor iz
NPN. i tha LED is red, the transistor is
ENP.

This saves fiddling around, swapping
the leads unlil the base |5 determired,
Many of the other testers do nel identify
any of the leads and iis very frustrating
If you don't know the pin-out of a transis-
Iar,

i

Lz saction | to datecl the base lead

i=:j and detarrming FNP or NEN,

(i lo zection 2 10 determine ocpen of

i shorted collentor-emitter or hase-

amlttar junction,
. (o to ssction 3 to detsrming gain of
; transistor.

grR e e S N L R T R R R R R R RS i

tar shart or bagss-emitter shorl

ﬁilgryou hawe to do is fit the translstor to
ithrae leads so that the bage goaes to

14 pin IC socket

SPOT slide switches

15cm hook-up flex

black alligator clip

colourad ezy clips
- machine pins on strip & 1 pin
Sem heatshrink to fit over socket
papet clip or nait for proba

AAA celle & 2em doubly sided tape
10cm trined copper wire

COMHO-2 PC BOARD
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The gain of a transistor varles enormously from
one type to anotherand also within the same type.
It also varies according to the frequency at which
the transistor Is operafing and the clrcult com-
ponemts surmounding k., '

Putting H into A nutshell, the gain Is very hard to
predict asitis affected by so many faclors. We wili
discuss some of these. o

The first iransiator o ba invenied hed a very'small galn and in
factit was so smal iba inventora were not sura if the devios had
:ldeah of nA! Tha nolse produced by the transistor was over-

ing iha gain they ware getting. '

Early tranaistors wera garmanium devices. They wars nolsy,
low gain, and with charectaristics that depsemded on the
torpetatura of the day! They were extremely temparature
gsarsiive, so much so that early franskstor radlos could not he
keft i the sun withoud e sound distorting!

As fransistors were Improved, thelr whoele structure changed.

One of 1he first things to change was the materlel from which
thay wars mada, it chenged from germanium ta siflcon. With
this came higher voltage cepabflity, higher current and
tempearature of operation, Better stability and higher gain
valuss.

Let me qualify this.

Tha gain of & transiztor {in the category in which it is placed),
ts vary high or at lsast sufficient for the Ltandad application.

For any trarsistor, thers (s a connection between gain and
currant handling capabllity. In mosi cases i s not poasible to
procduce a transletor with high gain AND high current handing
abillty.

That's why small signal transisiors have a high galh and power
tranafators have a low galn.

When dealgning a clreult you have to take this into account,
All the amplfication (voltags amplification) must be done in the
earty stages of the circuit so that the current amplification can
ba achleved in the final stages. '

T overdoms tha problem of high-powsr, low-gain; manufac-
turars have introduced a epeclal type of fransistor called &
Darfington. It combines two transiatora in the one package so
that very high amplification can be achisved as well as high
current harding.

Eut Darlington fransistore form & very smeall pertion of the
overall transistors types. The mast commen types are low
current, medium current and high current varleties. These are
availabie tn bath PHNP and NPN. £ach of these groups can be
divided urther inta low frequarksy and high frequency.,

Let's steyps thers befors we el too involved with grotipings.

CURRENT GAIN

The main element of this discuesion is tha gain of a tranststor.

Thara are 4 differer! current gainz. These are:

1. Tha DC surrant gain {as maasured by tha Combo-2 faater),

2, The AC curreni gain when the trensistor Iz opersting az an
asciflator in a test chroult,

4, The galn when the fransistor is placed in a normal creult,
and

4. Tha currant gain at the maximum fredquency of operation (for
the translator).

These are diferent values and we wilt see why.

TR

1. THE DC CURRENT GAIN

This iz datermined by measuring the currant in the eollsctor
cirouit and dividing it by the current in the base clrouit:-

The highest result abteined from a number of detarminations
Is selectad and used as the valus for the transistor, it is the

- value supplied in the specification sheats. This value s quite

often compietely different from what you get when uaing the
frangstor in practios as it fa generated under ideal conditions.

It is determined under very low current conditicne, YWhen a
highar current ia requited to be controliad by the transistor, the
gain drops conalderably,

Fer exampla, a transistor may ba tapable of handing 500maA,
but ihe best gafn factor may be determirmd at 19mAl The gain
at 10mA may be 300 but at 500mA. it may b anly 70.

This appiies to all transistora and thal's why the galn values
you will be gsting on the Combo-2 ara the hid:nnhnimmfslm
will produce. Whan the transiztor ke placed In & normal circuit
H'Im g;m factor will fall according to the current raguired by the
alrouit,

2. THE AC CURHRENT GAIM. :

The AC Cumrent gatn is the gain you gat whan the tranaletor ks
operating s an amplifier In oscittator mode, but again under
very favourable conditionz, Inetead of taking statlc conditions
as inthe DC gain above, the SLOPE OF A GRAPH is moasured
ard 2 valus obtained. The result is lass than the DC current
gain but not very much leas.

3. THE GAN IN A CIRCUIT

When a translstor is placed In a clrouit, things change com-
pletely. All the components arasund the transister have a load-
ing effect that reduces the gain.

The result Is cafled STAGE GAIN and this is the MOST:

IMPORTANT GAIN &8 it Is the gain you REALLY gut,

For instance, a transistor with a gain of 300 may only produce
a gain of 50-70 whan flfted ino & atageit's the effect of all the
componants areund the tranafator that raduca the gatn,

Such things s oulput capachors, wils, loudspeakers and
shdgas that follow, all requite to be driver andior havs loeses
aﬂﬂ‘g whan the transisicr has to drive theas compenents, ha gakn
suffars.

Thers are also componants called ash-biasing compansnts
and negative faed-back companents thal reducs the gain sc
you can 2ee why a transietor has to have a high gain in hself to
ernd up providing a galn when Atted 1o a circult.

4, THE FREQUENCY

The third fegtor ko frequancy. As the frequency of operation of
a transisior incraases, its gain dacreasas, Tgis fs a charag-
taristic of the transistor isall. It is due 1o the way the ransisior
is made and the size o the chip making up the device. It is
something that canhot bie altered atter the iransistor is mede.
fi'a only hy improved technulogy thal transister frequencles
have increased from the first audiy transisiors 1o the modem
gigahertz devices.

As the frequency of operation of a transistor increasas, s gain
duecraasas 1o nity and thig point is called Fr, the cut-off point
and determines the maximum frequency atwhich the trana|ator
wilma. Thig s usually in the MHz range for amall gignal
tra ard about 1MHz for power transistors, For high
frequancy tranzistorg Fr will ba S00MHz and higher. W
generally do not have to wonry about the maximum frequancy
capabflity unlees we are desfgning high fraquency ciecutta.

This leaves the queston "What iz tha gain of a ranalgtor™
unarswered, but you can see how complicatad It ia,

THE GATN is what you get when the transistor s fitted to a
ireuit, if guu ara designing a circult It Iz always & wisa idea fo
taka CRO measuraments of the input and oudput of sach stage
1o datermine the gain a2 well as view the waveforme and alkso
sew If any high frequency nolse is present.
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FIELD STHENGTH METER Mkl

This project has 3 features, it's @ a
Field Strength Matar, & a Frequency

Metar and & an aid for lesting detunsd
tranzmitiers,

- Hs uses will becoms clear in a mament
but firetfy let's go over the background of
& Field ngth Mater.

A Field Strength Meter is sszential
when designing and building transmit-
tera. It provides signal strength valuss
ard allows us to compare and estimate

the efficiency ol a fransmitter and its

expocied range,

Ohviously the most accurale way of
gatling these resulls is 10 make a field
test but this sometimes requires traveli-
ing long distancas, 50 the next bast thing
‘is o get resuits on the bench by using a
plece of tast aquipment such as an RF
POWER METER.

An RF power metar is similar to a fisld
strengih meter, however the two are
used slightly ditfsrantly.

An RF Power Meter is ganarally con-
necied directly 1o the artenna of a trans-
mittar whereas a Fleid Strength Meter is
placaed NEAR the antanna without physi-
cally weching it

When you only have 5 - 50 milliwatts
available, it Iz vary difficult lo place a
measuring devica {such as a Powsar
Meter) in the anlenna cireult withoul it
absorbing and upsstting the anergy
baing radiated.

|
[
|
!
!

Whien you are deallng with lrequencies
in the 100MHz range, the signal flows
gver and through any device you plage
tr the antenna circuit, Some of the signal
is absorbed in the measuring devies so
that the reading may not be a true indica-
fan of the outpirt, At the same ime the
pettormance ol lhe fransmilter is
reduced 5o you don't know how ta inter-
pret the rasulls.

A muchmore accurate way of detacting
the energy is loplace a device NEAR the
radiating scurce (the antenna} sa that it

SUMMARY =

» Checks the output of
low-power transmitters §
- 3 LED readout
« Detects from 7SMHz {0
140MHz

o chonh S b A kol b ket ot b bk Eol oo Bk bk o ot
doaes not interfars with the transmission,

This te the advanlage ol our FSM. |t is
placad neer the radiating source and
datects the enatgy AT A DISTANCE zo0
that the cutput is not vpsst.

This project differs from the lirst FSM
descrived on page 18inthat it is a sland-
alana unit and doas rat reditite connac-
fion to & multimetar.

Il cortaing a sal of 3 LEDs, wired in a

?Eéﬁnlmgﬂ’;ﬁn [ imgnqqam md :
ATaE s ﬂw“mm T bk sl

xxxxxxxxxx

PAHTS LIST
1 - 100R
1 - 330R
1 - £70R
1 -1k
4 - 4k7T
1 - 10k
1 - 47k
1 - 100k
2. 1M
1 - 2M2
2 - 47p caramics
2 - 100p curamics
2 - 1nceramics
1 - 100 monoblock capacitor
1 - 4 - 40p air trimenar
1 - 47u 18y PC mount slecirolytic
2 - 1N 4148 diodes
5 - BC S47 wansislors
1 - 2M 3863 fransistor
4 - dmm red LEDs
1 - apoh slide switch
1 - paper clip for pointer gn trimmer
1 - bem enamelfed wire (or anlenna
1 -.10em tinned wire for battaries
2 - 3v lithium cells

1 - FSM Mi!I PC board

up progressivaly as the strengith of the
signal increasas,
A trimmer capacitor at the frent end

stafrcase arrangemant, s that they light 1 tunes the exact frequency of the trans-
LA
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The probe uses 2 IC°s and a handful
of components toindicat the state of the
inputon 3 LEDa while the piezo gives an
audible Indication of the state of the flna.

The input iz cannected o two Inveters
in the 4048 IC, The top one is held above
mid-rafl via the 1M fim pot while the
bottorn one is held below mid rall by the
1M/220k voltage divider

Theobjectistokeepthesa twolnvarters
in a stable state co that they wllf change
state when an fnput wavelorm is
detected.

The outpld of the top inverter passas
through another stage of inversion so
that the rasult is equivalent to that of a
buffer.

Tha pulee circuit is 1aken rom the lower

invertar and passed through a pulse

sireicher mada up of two inverters in a
mongstable mode, to illuminala the
pulas LELD,

The 3 indicator LEDs (HIGH, LOW,
PULSE} must not ba illuminatad when
no signal ie prasanl. To achieve this, the
output of the 3 driving circuite must be
high, and go low when the appropriate
LED ls to be turned ON.

The 1M fim pot on the Inpul [Ine sets
the voltage on pin 7 of the lop inverier so
that the LOW LED is lNuminated whan
the probe datectz a LOW,

The Inverter batween pinz 3 and 2 turne
on tha HIGH LED when the probe
detactz a HIGH,

- The 1{{p capacitor {betwaen ping A&7
of the inputs of these two blocks) acts as
a speed-up capacilar.

The pulse shstchsr is laksn from the

aulpur of the HIGH fnvertar wia a 100p

capacitor and 1ha input of this mona-
stabile is high due to the presence of the
2M2 raslstor, This makes the ottput pin
12 low. The tu efecirolytic sits in an
urcharped condition and the output Is
high =0 that the pulss LED is n#t il-
feminated.

The circult i triggered Into oparation via
lhe 100p on input pin 8, when output pin
2 goes low. This causes pin 12 to go high
and takes pin 14 high with it.

Fin 15 goss kew and the latching leaturs
is providad by the diode betwsen pins
12&8. When pin 12 goes low, pin ¢ ja
pullad tow and tha circuit latches into this

- 5tate.

Tha time-delay for the circuit is contral-
led by the charging of the capacitor, via
the 470k resistor.

The voitage on pin 1 fgradually falis and
at about 40% of rall voltage the invarter
changes slats and pin 12 goes HIGH.
The pulse LED will go out and the [ow on
pin 8 (provided by the diode) will be
ramGved.

The invartar botwoen ping 9510 will
ehange slate and the charge on the 1u
will ba removed fairly rapidiy due 1o the
presancs of dindes on the input lina {pin
11} of tha second invertsr,

The ramainder ol the logic prabe is
handied by the Schmitt triggar 1C.

When a LOW iz datectad, the low LED
turns on and the line alsc passes tp a
tona pscillator between pins 354 of the
7d¢14 10 preduce 2 low tona. The oupul
of this ascillator is butfared by & pait of
Invarters to drive a piezo. Theae fan-
lastic little devices are sffectively a

crystal that changes shaps {sldeways |
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mode} when & voltage is present be-
twaan its wo electrodes,

By wiring it as shown, it sees a voltage
that |s double rail volage and this ac-
courts for itz loudnass (zee nalabook 4,
P 55 for a detailed axplanation).

When a HIGH is detected, the high tone
comes info operation and the plezo is
puised with a square wave to give tha
characteristic piezo sound.

The diodes betwsen inputand output of
1he tone circuits are gating diedes to
allow pulaas lrom different blocks1o fead
inte the one circuit,

The dipda between plns 649 turns on
tha Sehmitt ascliiator between pins DRE
when the ancde of the diode is [ow, Thig
allows the 22n t dizcharge via the 58k
resistor and the circuit will start to
produce 2 tone. When the ancda is high
the 22n ramaine charged and the oadl-
lativ is prevented from operating. This is
a simple way of "gating™ or turning the
asclllator on and off,

The gutput fram tha pulse streteher cir-
cuit is taken from an inverlsr betwoen
pins 14 815 and passed lo a puised-tane
Gircult made up of a Schmitt Invarter
between plns 5 & 6 and 9 & 5. At the
same Yme both high and low one sec
tons are disabied,

A power diods s provided in the posi-
five rail to prevent damaging the probe
with reverze voltage if connected to the
powsr around the wrong way, :

The 1u and 10n capacitor across the
rails help remove spikesa from the power
rails and pravent falsa triggering. Tha
10K input resistor prevents The cirouit
baing tested, from overioad or damage.

1T,

BUFFER Lov o= | Fuee low ione
Probe Voltage high tone
. adiusaE!rnenl push-pull
amp
INVERTER . I e i || LI I—J
» —[—— MONO STABLE bulse fone FIEZO

The input biock ks a *voltage set” control
to turn the HIGH/LCW indlcator LEDs off
when no input ls present,

The incoming aignal is passad through
a mn-invartin? buffar {two invarting buk-

fers in seriag) and alas one inverting

bufier. The output of thece gives the
HIGHAOW indication.
A pulse-shietcher pirguit provides an in-

dication of o pulze asz shorf as 1 -

micrazacond. The oulputs of the
HIGHLCW drivers are passed lo ione

T

circuils to drive a piaza. The pulsa circuit
is fod to & pulss-lone pair of escillalom
to provide a besp one for the plaza.
The result |33 different tones to make i
wazy to diffarentiate between HIGH,

. LOW and PULSE.
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A HIGH GAIN STAGE = ™

. TS CIRCUIT OFFERS HIGH GAIN, GO{JD E‘:TH&IUTY FIND NEEDS FEW
mmpmams

. _ ‘THE VIRST. ?Htmﬁﬂ’b um@E%mwa
. . &y 1S THE “QUIESCENT STATE. — IN.
+ O HER ﬁnﬁpi How THE cmcm-r
0K, . . Euﬁh}‘a on MH?;Q-{-”%TEN

™ - & L1£:RIUM QR TE. —" .
B it IN W HICH THE. “TRANSISTORS. FIRE
22K, COVTRUT auar AT THE POINT.OF 'TURN. ou

8557 TRE' r.::rmurr ‘STHRT& UP..fTT-I[S wﬂ*r

THE 22014./@& FoRMS . K. \!ﬂLTﬂ&E .','

/ %‘:;FIE?lER. WIT E?ﬂﬁéwo_. ﬂow'r :
Yo —_

BC547 (U X I“)

THIS |5 THE ‘:'.‘:-THF{!'IMG POINT ‘Fﬂﬂ. o
“THE RBIASING OF THE CIRCUIT & ia“ﬁiE
- VOLTAGE TOR THE RASE. QE‘ ‘T’dE :
TIRGT “T'RHMElETOR., S

RHIGH GAIN DC CouPLED AMPLIFIER, "
TE 220K [% 7K COMBINATION SET THE ?{:TEMTnHL FoR, ‘I"HE CIRCUJT - THE

EﬂﬁE 0f HE VIRST TRANSISTOR, DOES. NOT SET THIS VALUE .

CNEXT WE GO To THE. ErTTER OF THE TIRST. TRANSISTOR, “THE uw.m:&e
~BETWEEN “THE BASE &EMITTER MUST BE VERY. CLOSE TO. :65v éi’:lNEE
_THE “TRANSISTOR 19 AT THE POINT OF JUST BEING. 'TI.:RNE.D OM) “Ths
SHMEANS THE EMITTER MUST RE 165y,

THE “TURN -OW OF THE TIRST -TRANDISTOR PRODUCES A VOLTAGE :DR&PZ -
ROROSS THE 10K COLLECTOR, LOAD RESISTOR, AND THIS 1S -65v: DUE ToO
THE PESE~TMITTER, JUNCTION OF THE SECOND TRANSISTOR, . "THIS VOLTAGE
LIS ENOUGH To BEGIN TO TURN ON THE SECOND TRANSISTOR,. :

“TEIE VOLTAGE ON THE COLLECTOR OF THE SECOND TRANSISTOR, FALLY.
“THIS PUTS A REOUCED VOLTAGE ON THE JOIW OF THE 0K & 22K RE%IBTORS
- AND. THE CQURAENT TLOW THROUGH THE 22K RESISTOR, CONTROLS THE

: .“WRM ON' OF THE TIRST "TRANSISTOR, .

'THLS CREATESD A STABLE CONDITION CALLED THE ‘REST ETHTE
L EQULIBRIUMYL QUIESCENT STATE QR “DCL STATE.’

. How D0ES “THE CIRCUIT AMPLIFY 7

. WHEN CONSICERING THE AC OR AMPLIFYING STATE ‘T_HF.RE 15 ONE
IMPORTANT  POINT 7O REMEMBER,. 'T'E EMiTTER OF THE TIRST TRANSISTOR,
1S EFFECTIVELY. "TIXED QR ‘RIGID' AS TAR AS THE SIGNAL 15 CONCERNED,
LN OTHER WORDS THE EMITTER, DOES NOT SEE ANY AC SIGNAL —You
ML SEE HOW & WHY ON ThE NEXT PAGE | '
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USING A LoGic PROBE

“THE LDGIC PROBE MUST BE CONNECTED TO
“THE SUPPLY RAILS OF THE PRQIECT wOouU WIGH
-5 TEST. — INOTHER WORDS "TRE PROJECT MUST
POWER, “THE LOGIC PROBE. |

“THERE ARE TWO REATONS TOR THIS,

TIRSTLY 1T BRINGS THE DETECTING VOLTAGES (THE HIGHs & Lows)
OF THE PROBE IN LINE WITH THOSE OF THE PROJELT.

COR INSTANCE 1F THE PROJECT OPERATES oN Dv, “THE PROBE Witl
RE POWERED ' BY A Dv DOURCE &THUS |T Wil REGISTER A "HIGH
WHEN 1T SEES A VOLTAGE BEIWEEN 3-5-56V,

IS THE PROSECT OPERATES ON 12y goa. CMOS CHIPSY THE PROBE WILL
PEGISTER, B 'HIGH’ WHEN IT DEES A YOUTAGE RETWEEN §- 2V,
OBVIOVSLY You DO NOT WANT THE PROBE To RESISTER, A HIGH WHEN |T
SEES Z:Sv—Sy [IN HE EXAMPLE AROVE} ASTHIS 1S A LOW TOR

12 C 0SS QPERATION. '

THE SECOND REASON TOR POWERING THE PROSE TRom “ThE PRogECT, ]
1S To CRERTE AN EARTH_RAIL ??a A *Low "B A POWER RAIL TOR A HIGH.

i A PROJECT HAS BOTH Sv &12v LAILS , You MVST CHANGE THE PROBE
VOUTAGE. TO MATCH THE CHIPS (OR LINES)) YoU PRE TEETING.

SETTING UP | !
WHEN THE PROBE 1S CoNNECTED TO THE POWER, RAILS, NO INDICATOR,
LEDS SHOVLD COME ON,~—THE TR 1S YFLOATING Y "RBY PROBING H

. THE NEGRTIVE RAIL 1(2.512.0 RAIL) THE GREEN' LED WILL COME ON.
BY PROBING THE POSITIVE RAIL, BOTH THE PULSE -LED (ORANGE) AND
QE0 LED Witl COME ON, ~THIS WiLL' INDICARTE THE WNIPUT OF “THE I
. PRORE 15 GONG TRoM "ZERD" TO YHIGH "

| | . Bv ok, 12v
TR GRAPH Fok THIS (AN RE Stown THUS: \\\ RED LED

T CTRE DRANGE WILL ONLY STAY ON ORARGE LED I

-__*FLt:rﬂ.Dﬁ MOMENT AS 1718 A 'PULSE  py—ge—

Cdno GREEN LED
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" Match sach symbel with fts correct names:

See Learning Electronics-2 Page 70 for assistance.

© 31+ ©F O 1

—y

8
14 13
+ b@)
L
T
24 21

Select from thesa:

{a} LASGR {Light Activated SCR)

ib} H-chanmal JFET {Junction-fietd-
otact transistor}

fc) P-channel JFET (Junciion flald-
etacl ransiztor)

() Invarter

{e} NPM transistor

{f} FNF transistor

{g) tunnet diode

{h} M-channel enhancemant-type

MOSFET

{i) P-channe! snhancarment-type
MOSFET

() PUT {programm:able unijunction

trarslstor)

{K) dicde

i TRIAC

{m} OF AMP {oparational amplfier]

(M Varleap Diode

{o] NPN Darlington Trans|stor

{py LED {Ligiht Emitling Dleda)

{g) BCR {Silicon Controlted Reciitier}

{r) LWT {Unijunction Transistor)

17
™~
by
22 23
=) Zener diode

{4 LOR {Ligh! Depandent Aesgistor)

[u} Photo Darlinglon Transistor

fw} Zerer Diode {Alternate Symbol|)

{w} P-channel! depletion-type MOSFET
{x} N-channel daplation-type MOSFET
{y} DIAC {Diode AC Semiconductor)

ANSWERS:

1. (&)} NFN Tamsistor

2. {q) SCR

3. {k} diode

4 (r) ST

5. {a) LASCR

&, {i) P-channei deplelion-type
MOSFET

7.{p} LED

8. {o) NFN Darlington ranslslor

9. {w) P-ahannsl anhancameant-types
MOSFET

10, (B} N-channe! JFET

ii:a

®@¥®®

—% |

£ ¥

24

11. () PUT

. 12_{c} P-channet JFET

13_{h} N-channel enhancemeant-typa
MOSFET

14, {fi PNP trarslstor

15. (= or v} Zoner dicde

16 {1} TRIAG

17_{x) N-channel deplation-type

MOSFET

12. (y) DIAG

19, im) OGP AMP

20, {n} Varicap dicde

21. {u) Pheoto Dadington Transistor

22y LOR

23, () Inverter

24 {= or v} Zenar diode

25, 1g] wnnal dlode
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GLOSSARY OF TERMS

AC Afternating Cuirent. The “mains” or "AC™ is electrical
current that constantly varies in ampfitude slnuscidally, The
veltage of the mains also ehangss direction butin this case we
refer to the current changing direction,

AC Voltage A voltage that is constartly changing direction.
A/D Convarter Circult that convens analogus signels into =
digftal eqerivalent,

Access Time The time required 1 send or recaive data from
a spaciflc memory location,

Accumutator Central register of a pracessing chip where
arfthmetia or logical operation canba perfdrmed. Alsc the name
glven te a rechargeable battery such as a cur battery.

Actlve Component. A compenent that provides gain or
amplification such as transfstor, integrated circuk, valve - such
as a fricde value, See Passive for opposite,

Adder Circuit that can add binary rumbers.

Address A spacific location within a syetem’s msmory map.
Address Bus Bug that carries 1he value of the location in
memary.

Address Decoder Cireult that detects Ihe presence of a
particular addrass,

Aerial {Antenna) A length of wire designed to transmit or
recefve radio waves,

AF Audio Frequency. Generally the range 20Hz to 20kHz.
AFC Automatic Frequengy Control. Simitar b Automatic Fine
Tune [AFT) A circuit that Keeps = rocalver In tune with the
waited tranzmission,

AGC Automatic Gan Control. A circult thet adjusls the galn of
a sta?e su that the volume is constant aven though the input
signal may vary over a wids ranps.

Allernating Curremt {AC) An electric current whoss direc.
tion changes direction with & frequency independent of circult
coOmpanents.

ALU Arithmeatic Logic Unit. The saction of a mlcroprosessor
that carries out all arthmetic and logis operations.

AM Amplitude Madulation, Where audic signals increase and
dacreasa the amplitude of the “carrler ways.”

Ammeter Instrument for measuring ths current in amps,
millamps or microamps, Milliammeter. Mlcroammetar.

Amp The unltof electrical curent. Also miliamp (171,000amp

and microamp 174,000,000amp L.e. one thousandth of an amp
ard cne millicrth of gn amp}. One amp corresponding to the
flow of about B x 10' electrons per second,

nmpere-hgur Corresponding to the flow of 1 amp for 1 hour
L2.22 x 10°° slactrons.

Ampllty A cireult that Increases the amplitude of a signal.
Amplitugde The highest value reached by voltage, current or
power during a complete cycls,

Analogue A systam in which date is represonted as a
continudusly varying voltege.

AND pate Gate that produces a logic 1 when all of s Inputs
are 1. In ali ather casas the output s 0.

Antenna A length of wire or similar that radiates (such as &
transmitting antenna) or absorbs {such as a radio antenna)
tadio wavas,

Artiflcial Inlelllgence The capablility of machine tolsam and
correct itself and adap! to new situations

ASCIl Ametican Standard Code for Information Interchange.
The most widely used code that assigns a spectlic sequence
of binary digits o alpbanumerle and control codes,
Assernbly Language Mext step up from machine code it
conslsts of latter codes called mpemonice that stand for
machineg code instructions ot

Astable A clirouit that has na siable state and"tll'gus oscillates

Rev Jan "84

at & frequency dependent on comporent values.
Asynchronous A form of data transmlssion {parallel ar
sefial) that is not synchronlzed.

Audlo A signal that can be heard whh the ears.

Autematlc Frequency Control (AFGC) A circuit that aute-
matically maintains the frequenoy of any source.

Automatfc Gain Control (AGC) A circuit thet automatcally
controle the galn of another oirguitts malntaln a constant Cutput
during vetiaton in input waveform,

Autotransformer A translormer that has a single winding
with tappings, rather than two separate windings. Transformer
action still applles and the only difference Is the fransformer
doss not provide [solation &= with a true primary and secandary
situation.

AVC abbreviation for automatic volume contral, -

Back Electromotive Force Back emf. The emf that Gp-

poses tha normal flow of current in a circuit.

Balun Comes from Balance/uhbalanced transformear. Used

for examgtle to connect a balanced antenna to an unbalanced

feoaxial} transmizsion line,

Base Cns terminal of a transistor. Genarally the Input lead. It

separales the colleclor and emitter ragions.

BASIC Beginners All-Purpose Symbolic Instrustion Goda,

Battery A device for supplying DC voltage. A group of cells i

called a battery,

BAUD Measure of sarial fransmission speed

second. 1 baud is one bit per second.

BF G Beat Frequensy Oscillator. An adjustable frequency os-

cillator with an output that cen be mixed with the final inter-

mediata frequency signal 1o produce audio.

Bias A Voltage whoss main funefion is to sst the oporating

cheracteristics of an slectranic devies. e.g. bias rasistor.

Bimetalllc Strip A strip consisting of two metals with different

coaflicionts of expanslon bonded together. Whan the atrip is

heated It bends and this can be used to opan or close contacls,

Blnary Number System based on the number 2. Tha hinary

digits are 0 and 1,

Bipclar transistor The mest common form of transistor,

Bistahle Circuit that has two stabls statos,

Bit Binary diglt - tha smallest unit of binary data.

Blocking Oschlator An oscillator in which blocking oceurs

at the erd of a cycle,, This type of clreult usually empioys a

transformer.

Booistrapping A technigue used to provids 100% positive

feadback in a cireuil to improve the output.

Sottoming A transistor in the fully conducting stats.

BPS Bits Per Sacond - the number of bits transmitied over a

garial link In one second.

Breadboard A board for holding compenents that make a

circuit. The componerts can be removed an revssd withoud

bsing famaged. Alse called a proto-typing board,

Bridge - genarally a short-clrcuit on a PC board caused by

solder |olning two adjacent tracks. -

Bridge rectftier a full-wave rectifier In which there are four

arms - each contafning a dieds,

Bubble Memory Serlal mamory in which emall magnetic

bubbles are uzed as the sterage medium,

Buffer A temporary memory location in which data is stored

pricr to use. In analogue use it is & circuit that lsolates the

driving circuit from the driven circult.

dﬂug Fautt or srror in saftware or hardware. Aleo a transmitting
avice.

Busg A group of linas to convey information from a soures to
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